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ABSTRACT

This report describes a flexible body option that was developed and added

to the Takeoff and Landing Analysis (TOLA) computer program. The addition

of the flexible b,,jdy option to TOLA allows it to be used to study essentially

any conventional type airplane in the ground operating environment. It pro-

vides the capability to predict the total motion of selected points on an

aircraft including the effects of the elastic motion of the airplane. The

analytical methods incorporated in the program and operating instructions for

the option are described. A program listing is included along with several

example problems to aid in interpretation of the operating instructions and

to illustrate program usage.
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1. INTRODUCTION

This report describes the flexible body option of the airplane Takeoff

and Landing Analysis (TOLA) computer program. This option ttas developed by
McDonnell Douglas Astronautics Company-East under NASA Contract NAS1-13259
for investigation of aircraft response in a ground operating environment. The

response data provided can be used for evaluation of structural fatigue life,
ground .handling characteristics, passenger comfort and vehicle loads.

The original TOLA computer program was developed by Air Force Flight

Dynamics Laboratory personnel and is described in References (1) through (4).

This formulation provides a complete simulation of the aircraft takeoff and

landing problem. Effects simulated include aircraft control and performance

during glide slope, flare, landii -, roll and takeoff roll for an aircraft with

a rigid airframe.

The flexible body option added to TOLA provides the additional capa-

bility to predict the total motion of desired points on the aircraft in-

cluding the effects of the elastic motion of the airframe in the ground

ODerating enviroriment. A block diagram of the TOLA LOMPUter program with the

flexible body option is shown in Figure 1-1.

This report describes: the analytical methods used to formulate the

flexible body effects; the chan ges and additions made to the TOLA computer

program; the use of the revised program; and the check cases run to verify

program resui-L'Z!

User's and programmer's documentation (Reference 5) provides addi-
tional information about the TOLA program flexible body option.

^1, 	 4

1'^,
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2. FLEXIBLE BODY OPTION CAPABILITIES

The TOLA computer program permits a comprehensive simulation of the

airplane takeoff and landing problem. The addition of the flexible body

option to TOLA allows it to be used to study essentially any type of aircraft

in the ground operating environment. TOLA's capabilities, assuming a rigid

aircraft, are discussed in detail in Reference (4). All of those capabil-

ities are retained in the modified version of TOLA. For the sake of complete-

ness, most of them are repeated in the description of the flexible body option

below.

2.1 Aircraft Simulation - The flexible body option version of TOLA can

simulate an aircraft with up to four engines and a maximum of five landing

gears. The airframe, defined as the airplane minus its landing gears, may

be idealized as either a rigid body or a flexible body. Basically, this

modified version of TOLA has two options; a rigid airframe option and a

flexible airframe option. In the flexible airframe option, the flexibility

is represented by the superposition of free -free vibratory modes on the

rigid body motion. From one to twenty modes may be included to represent

the airframe flexibility. These modal data must be input to the program.

Airframe time history data printed out include 1) rigid body displacements,

velocities and accelerations at the center of mass; 2) elastic body displace-

ments, velocities and accelerations at up to 20 points on the airframe; and

3) total (rigid body plus elastic body) velocities and accelerations at

these same points.

The dynamic effects of a maximum of five independent landing gears are

simulated. The landing gear idealized, shown in Figure 2-1, is a double air

chamber oleo strut with balloon tires, similar to that used on the C-5A air-

craft; the secondary piston and air chamber can be eliminated from the prob-

lem, if desired. Each of the struts must lie in a plane parallel to the

aircraft plane of symmetry, but the strut axis may be nonperpendicular to

the longitudinal aircraft axis. The position and velocity of each strut and

secondary piston are obtained by numerical integration subject to position

constraints (for example, the main strut must move within the limits of the

fully extended position and strut bottom position). Orifice coefficients

can depend on the direction of oil flow through the .:rifice. Wing-gear root

E

E

y



PRIMARY METERING

ORIFICE—/

SECONDARY PISTON

EXTENSION STOP

SECONDARY PISTON

--SECONDARY PISTON COMPRESSION STOP

r-- LOWER AIR CHAMBER

friction (i.e., binding friction between moving strut and its support at the

wing) is also included. Tire forces depend upon tire deflection and a co-
V

efficient of friction which is a functie_; of "percent skid", the ratio

-:A of tire footprint velocity to axle velocity. The simulation is designed to

 consider that the gears may bounce off and back onto the runway. Complete

information on the dynamic state of the landing gears is printed out by TOLA.

UPPER AIR CHAMBER

SECONDARY METERING ORIFICE

I

AXLE

FIGURE 2-1 LANDING GEAR STRUT CONFIGURATION

The simulated aircraft, as represented by the airframe rigid and flex-

ible body equations of motion and the strut, strut secondary piston and wheel

equations of motion, may be subjected to time varying forces, ground reactions

and maneuver commands.
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Forces in the problem simulation include engine thrust, aerodynamics

including ground effects, drag chute forces, landing gear tire-ground reac-

tion and braking forces. These forces may be varied and/or staged within the

aircraft's capability by the maneuver logic and autopilot simulations dis-

cussed in the next section.

2.2	 Autopilot Simulation - The function of the autopilot is to specify
L?	 . -- - -

r4 the aircraft's control variable magnitudes that result in the required air

craft performance. during glide slope, flare, landing roll, and takeoff roll.

'V ^! The autopilot simulation is described in detail in Reference (2). 	 Since the

capabilities of the autopilot are not changed in the flexible body option of
r

TOLA, they will be only summarized here.

Figure 2--2 shows a simplified block diagram of the autopilot simulation.

The maneuver logic ut 7li-es information on the state of the aircraft obtained

from solution of the airplane equations of motion to compute state errors. 	 If 

necessary, 	 defines a corrective maneuver b	 specifying, for exam le, anglery,	 Y 	 P	 g

of attacl, roll angle, thrust levels, and braking values. 	 The maneuver logic

also specifies the staging of events such as spoiler activation, kill power,

engine failure, thrust reversal, drag chute deployment, brake activation and

_ brake failure.

The maneuver logic output is used by the pitch, yaw, roll, throttle and

braking autopilot to determine desired values of the control variables. These

values, after adjustment for simulated control system lags, become the actual

cont •_ol variable magnitudes that determine the aircraft response. Complete

information on the state of the maneuver logic, the five autopilots and the

control response are printed.



I	 AIRCRAFT	 I

STATE

INFORMATION
I

I	 i

i	 I
I	 MANEUVER LOGIC

I	 I

I	 AUTOPILOT CONTROL SYSTEMS

I	 CONTP^! VARIABLE RESPONSE	 i
1

I L

FIGURE 2-2 AUTOPILOT SIMULATION
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3.	 FLEXIBLE BODY OPTION	 t

The flexible body option version of TOLA provides the capability toy.

predict the total motion of an aircraft including airframe elastic effects

#^'	 4 and landing gear dynamics.	 It can simulate an aircraft with up to five lair;

ing gears and four engines considering the airframe to be either rigid or
Y.

flexible.	 The analytical methods used to develop the computer program are

presented in Section 3.1. 	 Organization of the computer program is presented

in Section 3.2, operating instructions in Section 3.3 and demonstration and

verification problems are presented in Section 3.4.	 A listing of the program 

is given in Appendix A.
f

3.1	 Analytical Methods - Analytical methods used to develop the TOLA	 I

flexible body option are presented below. 	 Included are discussions of coordi-

nate systems, equations of motion, and simplifying assumptions. 	 I

3.1.1	 Coordinate Systems - Four types of coordinate systems, as shown

in Figure 3-1, are used to locate the aircraft as a function of time. 	 T"Iese

consist of two coordinate systems fixed relative to the earth, and two systems

moving with the airplane.	 These right-handed, orthogonal axes systems are

r, defined as follows:

Inertial Coordinate System (Xg) Yg , Zg) - This is a coordinate system

fixed relative to the earth's local acceleration of gravity vector. The Z 

axis is directed along the local gravitational vector with the X  and Y  axes

perpendicular to it,

Runway Coordinate_System (XR , YR , ZR) - This is an earth fixed coordinate

system located a distance RgR along the X  axis. Y  is parallel to Y  and the

runway has an elevation angle, ER , relative to the X  axis. The runway length

is RL.

Body Coordinate System (Xo , Y0 , Z0} - This is a coordinate system moving

with the air plane and fixed at the center of mass. The mass center is located

Yo is positive outboard in the right wing direction and Z0 is positive

downward. The airplane's angular positions are defined in terms of the three

Euler angles T, 0, and ^. Definition of the aircraft's angular position

relative to the inertial axes system is based on a specific order for the

Euler angle rotations. The order required for these rotations consists of an

initial rotation, T, about the Z  axis, followed by a rotation, 0, about the

displaced Y  axis and finally by a rotation, ^, about the direction of the

7
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displaced X0 axis resulting from the two previous rotations. When all three

of the Euler angles are zero, the airplane or body coordinate system is

aligned with the inertial coordinate system.

Strut Coordinate Systems (Xk , Yk , Zk) - These are coordinate systems moving

with the airplane and located relative to the body coordinate system by the

vector (Rk) o . Y  is parallel to Y o . Z  and Xk are rotated about the positive

Yo axis by the angle 0k such that the direction of gear movement is along the

Z  direction.

The runway coordinate system is related to the inertial coordinate system

by the following relationships:

X 	 -R Gil
0 	

RG13	 Xg

Y  S =	 0	 1	 0	 g	 (3--1)

Z 	 L RG 31	 0	 F  33	 Z 

^^a

where	 RGil = cos ER

RG13
sin ER

RG31 -
sin ER

RG33
cos ER

The body coordinate system is related to the inertial coordinate system

by the following relationships:

X 
11	 12 13

X 

Yo	 = ml	 m2 m3 Y'g	 (3-2)

Zo n 	 n2 n3 Z 

where	 1 1 = cos 0 cos T

1 2 = cos 0 sin T

1 3 = -- sin 0

ml = sin ¢sin 0 cos. T-cos sin 

m2 = sin sin 0 cos T + cos cos T

m3 = sin cos0

0

ft



	

n i = cos	 sin 0 cos Y + sin	 sin Y

	

n2 = cos	 sin 0 sin T - sin ¢ cos Y

	

n3 = cos	 cos 0

The strut coordinate systems are related to the body coordinate system

	

as follows:	

p	 q
Xk	 Akll	 0	 Akl3	 Xo

Y 
	 =	 0	 1	 0	 Yo	 (3--3)

z 
	

Ak31	 0	 Ak33	 Zo

where Ak1l = cos G 
Ak13 - sin 0 
Ak31 - sin 0 
Ak33 - cos Ok

3.1.2 Equations of Motion - The equations of motion are discussed in

two parts. The equations of motion for the airplane are presented first. The

second part discusses the landing gear equations which consist of the strut

mass, strut secondary piston mass and the wheel equations.

3.7..2.1 Airplane Equations - The airplane rigid body and flexible body

equations are developed in this section. The airplane main body is defined

as the airplane less its landing gears. As such the airplane is represented

by K+1 bodies: the aircraft main body is considered the 0 th bodv: a tvnical

landing gear is considered the k th body with K being the total number of

gears. The landing gear struts are considered "rigid" in this development

but allowed to move relative to the main body.

The dynamic motion of the main body is described using the normal mode

method. In this method the main body motion is approximated by the combina-

tion of a limited number of vibratory modes plus the six rigid body modes.

The main body's flexibility is represented by its free--free (unrestrained)

vibratory modes. The rigid body modes were assumed to be the three transla-

tional displacements defining the position of the airplane's center of mass

and three angular displacements defined in the body coordinate system.

10



In developing the airplane equations of motion, expressions defining the

motion of an arbitrary point located on the landing gear and/or main body

were obtained. These were used to evaluate the kinetic and potential energy

of the airplane. The equations of motion were obtained by applying the

Lagrangian equations to these energy expressions.

Using Figure 3-2, the total displacement of a point i is defined as

4

i

f	 ,I

Oki = R + (Rk) + rki	 (3-4)
0

p ki	
= position vector of point i relative to the inertial coordinate system.

_
R	 = position vector of reference point on main or 0 th body relative to

l

inertial coordinate system.

(Rk)	 = position vector of kth body reference point relative to the body
o	 coordinate system.

rki	 = position vector of point i relative to the strut or 
kth 

body coordi-
nate system.

k	 = Subscript defining a specific body.	 The airplane minus its gears is
the 0th body (k = 0).	 A typical landing gear is the kth body
(k =	 1,	 2,	 3...K).

Note that for k = 0, the point i is on the main or 0 `11 body and (R0 )	 is
0

identically zero.	 This gives

Poi = R + roi	 (3-5)

rO1 - position vector of point i relative to the 0th body coordinate system.

Differentiating the displacement vector given by equation (3-4) with

respect to time to obtain the velocity required in the kinetic energy

expression results in K

p ki = R + (Rk )	 + 
m0 

x (Rk )	 + rki + wk x rki	 (3-6)
0	 0

where	 R	 = velocity vector of reference point on 0 	 body in the inertial
coordinate system	 i

th	 th
(Rk )	 = velocity vector of k	 body reference point relative to 0 1

o	 body coordinate system

w0	= angular velocity of 0th body in body coordinate system

rki	 = velocity vector of point i relative to the strut coordinate
system

Wk	
= angular velocity of the kth body relative to the strut coordi-
nate system

11



XI

nth

A

(TYPICAL GEAR)

FIGURE 3-2 POSITION VECTORS

12



N

By locating the strut coordinate system reference point on the 0 th body at the

the strut attachment point, the angular velocities of the body and strut

coordinate systems are the same. Therefore

wo = ^k = m	 (3-7)

and the velocity vector may be written

p ki = R + (Rk) + rki + w x [(Rk) + rk,]	 (3-8)

0	 0

It is assumed that the position vectors (Rk) and rki used to locate

point i in equation (3-8) can be separated into terms which vary with time

and terms which remain constant with time. Thus, these vectors may be

written

(P) _ Rks + Rke(t)
0

''ki
	 rkis + rkie(t)

where Rks	 = undeformed position of kth body reference point in the body

coordinate system

Rke (t) = deformed position of kth body reference point in the body coor -
dinate system measured from the undeformed position of ,:hat point

rkis = undeformed position of point i in the strut coordinate
sys ten.

rkiet) = deformed position of point i in the strut coordinate system
measured from the undeformed position of that point

These position vectors are shown in figure 3-3.

Since it is assumed that the elastic deformation of the airplane main

body can be represented by the superposition of a limited number of vibratory

modes, the terms of (Rk) and rki that vary with time may be written as

N_
R	

-lc
ke(t)	 E +n qn(t)

n=l

and for k=0
	 (3-10)

a

a
s

roie(t) _	 ^n qn(t)

n=1
	 ,...

13
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FIGURE 3-3 POSITION OF POINT i RELATIVE TO BODY COORDINATE SYSTEM

where N = number of vibratory modes included

-i -k
fi n , $n = magnitude of nth elastic mode at points i and k respectively.

(k ssed to superscript refers to attachment point of k th body
k = 1, 2, 3. , . K)

4 n 	= generalized coordinate associated with the n th mode. These
are a function of time.

Using equations 3-8, 3--9 and 3-10, the velocity of point i may be written as

follows:

For point i on the k th landing gear

N -k	 _ _R
	

N -k

p ki = R + E ^n in + rkie + w x [ ks + E ^n q  + rkis + rkie^ (3-11)
n=l	 n=l

For point i on the main or 0 th body

N -i	 N -k

Poi = R + 1: ^n 4n + w x 
[rois +	 n qn]	

(3-12)

n=1	 n=1

The kinetic energy of the K+1 bodies, T, is obtained by summing the

14
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kinetic energy of all points i in the system having a mass 'ki

$Ai	 - 

1EdE

K I	 —

T 2 	 mki Pki Pki
E k=o i=1

(3-13)

where K is the total number of landing gears and I is the total number of mass

points.

The 0th or elastic body kinetic energy may be separated from the strut

kinetic energy to give

I	 K I

T = 2 E moi Poi p oi + 2	 mki Pki Pki	
(3-14)

i=1	 k=l i=1

Since the struts are considered rigid,

i

mki P ki = 'k Pkc	
(3-15)

i=1

and the kinetic energy may be written

I	 K

T = 2
	 m 0 P of ' Poi + 2	 mk Pkc Pkc	

(3-16)

i=1	 k=1

In this expression mk is the mass of the 
kth 

strut and pkc , the velocity of

the kth strut mass center is given by

N. -k	 _ _	 N _k
Pkc. = R + E On 4  + rkce + w x [R ks  + E^n 

q n + r kcs + rkce (3-17)
n=1	 n=1

in which the subscript- c refers to the mass center of the k th strut. Dote

that r
kcs+ r

kce rkc' the position vector of the k th strut mass center

relative to the strut coordinate system (See Figure 3-2).

The components of the vectors P oi and 
Pkc 

in the kinetic energy expres-

sion (3-16) were used in applying the Lagrangian equations. The components

of these vectors are defined below using the unit normal vectors ( j., z , i )
y Z

for the coordinate system in which they are defined.
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R	 = Xg ^.xg + Y	
+ Z

g 
iyg	 g izg

1 
I+ 

i i	 ^"
`fi n	 ^xn xo	 F	

+
yn yo	 ^zn lzo

W	 - m 3 + W i + w i
x xo	 y yo	 z zzo

gg^
Rks	 RR ksx ixo + R ksy iyo + ksz 'zo	 (3-18)

rkcs - rkcsx ixk + rkcsy iyk + rkcsz izk

rkce - r kcex ixk + rkcey iyk + rkcez izk

rois roisx ixo + roisy i yo + roisz zzk

The position vector

rkc rkcs + rkce	 (3-19)

defines the position of the kth strut center of mass relative to the strut

coordinate system in general terms. To incorporate the strut configuration

modeled in TOLA, this vector was modified to reflect the actual strut

displacements. Using Figure 3-4, which was adapted from Reference (1), the

displacement, r kc , of the kth moving strut mass is given by

rkc r (rFk - Skc	 Sk ) izk	
(3-20)

where r  = fully extended position of axle

Skc = distance between strut a.-,le and strut mass center

S  = main strut displacement

Equation (3-20) is equation (26) of Reference 1. The quantities r Fk and Skc

are reference lengths or distances and S  is the time varying displacement

restricted to move in the i zk direction. Therefore the components in equation

(3-19) become

r kcs	 (rFk	Skc) xzk
(3-21)

r kce	 S  izk

16
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The potential. energy, U, due to the strain energy of the mails or 0th

body is

N

	

U = 1 w 2 m q2	(3-22)
2	 n n n
n=l

where wn = the natural frequency of the n th free-free mode

n = generalized mass of nth elastic mode

The airplane's equations of motion were obtained by using the Lagrangian

equations and the energy expressions of (3-16) and (3-22). The Lagrangian

equations may be written

d T - aT + au = Q
dt 

(̂aq
	 a 	 a 	 pP	 P	 P

(3-23)

where q p , q  = pth generalized coordinate and generalized velocity respectively
	 y^

Q
P	

= generalized force or moment in p th mode

S;

The resulting rigid body translational, rigid body rotational, and the flex-

ible body equations of motion are given in Equations (3-24), (3-25) and

i3--26) respectively. Insofar as practical, TOLA nomenclature (Reference-1)

has been used. Therefore, the rigid body equations reflecting the effects

of the 0th body flexibility can be readily compared to the existing TOLA

rigid body equat=on, given in Reference (1) as Equations (157) and (158).

The flexible body equations are coupled together and to the rigid body

equations by the strut masses mk . This results from the manner in which

the airplane was idealized as a system of K+1 bodies. The struts (the k

bodies) were considered "rigid" but allowed to move with respect to the main

body or airframe. The airframe (0th body) was considered flexible with its

elastic effects represented by a limited number of free-free vibratory modes.

18
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RIGID BODY 'TRANSLATIONAL EQUATIONS

K	 N	 K

F	 M R -	
m	

A^	 A	 k.
T = T	

kSk ^ k31 -Ixo + k33 izo^ +	 mk . 10xn ixe
k=1	 n=1 k=1

k

+ Fyn iyo +
k —

^zn ^zo^
3-24

(	 )

RIGID BODY ROTATIONAL EQUATIONS

K

Mo = I	 m+ w x [ I AA	 Rw j+	 E	 mksk j	 --k.11	 ks	 xo + (Ak13y	 k13	 ksz
k=1

+	 kll kcsx ) 1yo -k13 Rksy izo

N

+

K

mlcgn
R	 A
ksy ^zn	 ( ^kcsz + Akll (rFk 	5ko )) ^yn^ ^xo	 (3-25)

_ ln-- k=1

R	 A	 k_ R	 A	 k
+ C { ksz + k11 (r l±k r Skc ) ) `^xn	 ( -kcsx - k13 (rFk	 Skc ) ) $ zn^ ' yo

R ^ _ A ^ 	 k	 k

	+ [(Rksx	 k13 (rFk — Skc)) Fyn — Rksy ^xn^ Iza

FT = Lotal applied force acting on K+1 bodies

MT = total mass of K+l bodies

MO = total moment r r all applied forces on K+l bodies about 0 th body

center of maL

I = inertia tensor for the K+l bodies about 0 th body center of mass

t

1

19
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION

FOR S = 1, 2, 3, . . . N

N	 K

msq' + ms2 msgs +

	

	 mkl^xs xys+ S Fyn + `^zs ^znIgn

n=1 k=1

+ r
K	

A	 Amk I (X -. k31 

.Sk) 
^xs + Y ^ s + ( - Ak33 .Sk) ^z

k=1

K	

g
+ x	 mkI ksy ^zs	 ( sz + k11 (rFk Skc )) ^ys^

k=1

(3-26)

K

+ w	 mkI(^sz + AIC11 (rFk — Skc)) ^xs — (Rksx — Ak13 (rFk Skc )) ^zY	 s]
k=1

K

+ m	 I(R	 (r	 - S )) ^k — Rk	^k i = Q
z	 mk ksx Ak13 Fk	 kc	 ys	 sy xs	 s

k=1

Qs = Qs + QD0 +Q S = Generalized fo;:ces associated with s th mode due to
engine  thrust, drag chute deployment and aerodynamic
pressure respectively

Symbols are defined on the following page

1

".I
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION

ms' qs' w
s

	

	 Generalized mass, generalized coordinate and natural frequency
respectively associated with the s th elastic free-free mode

T	 ^T	 T	 T

	

T	 _ 1	 z	 3	 4 
T

	

Qs	 - xs Txl } xs Tx2 + xs Tx3 + xs x4

Txl through Tx4 = Engine thrust forces

DTI 
through T4 = Magnitude of s th mode shape at point

	

xs	 xs
force application

QDC	 = ADC F + ADC F + 0 D i	 i

	

s	 xs cx	 ys cy	 zs cz

Fcx 9 Fcy , F
cz = Forces due to deployment of drag chute

CDs , CDs, ^zs - Magnitude of s th mode shape at point of

force application

	

QA	 - -BI ^A a + B2 
A 

y -- B3 
A 

n + B4 6A 1 + B5 6A m + B6 
a  

n

	

s	 s xs	 s ys	 s zs f	 s xs	 s ys	 s zs

a, y, o f	 = Aerodynamic forces; 1, m,n = aerodynamic moments

A , ^A , ^A = Magnitude of s th mode shape at point of
xs ys zs

force application

$xS , 0ys° 6 z - Slope of s th mode shape at point of moment
application

B1 through Bs = Participation factors for s th mode

21
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Certain simplifying assumptions were made in the equations of motion.

These assumptions were consistent with those made in the existing TOLA

formulation. In the rigid body equations, the Coriolis acceleration terms

for the landing gear struts were neglected mainly because the rotational

velocities of the aircraft are small at landing relative to strut acceleration

terms retained. Also, in the rigid body rotational equations, terms involv-

ing the variation of the inertia or inertia derivative tensors resulting from

changing position vectors of the strut masses are small. The changes in the

gear positions are very small compared to the overall airplane dimensions,

therefore the variation of the inertia terms due to gear position changes are

small and were neglected. The flexible airframe equations of motion were

also simplified by neglecting terms analogous to those neglected in the rigid

body equations. Coriolis and centripetal type accelerations of the strut

masses were considered small, again mainly because the rotational velocities

of the aircraft are small relative to the strut acceleration terms retained.

Rigid body "tangential" type acceleration terms that vary with changing

position vectors were neglected; howevtir, all others were retained,

The terms in the rigid body equations, (3-24) and (3-25), resulting from

the addition of flexibility were programmed and added to the rigid body

equations already coded in TOLA. The flexible airframe equations of motion

(3-26) in their entirety were programmed and incorporated in TOLA.

Modifications in the strut equations of motion required to reflect the

elasticity of the airframe are discussed in the following section.

3.1.2.2 Landing Gear Equations - These equations consist of the strut

mass, strut secondary piston, and wheel equations of motion. Since th q basic

landing gear idealizations are identical to those used in the existing TOLA

computer program, their equations of motion will not be completely rederived.

However, they will be discussed in sufficient detail so as to clarify the

changes made.

The equation of the k th strut mass for a rigid airframe from Reference

(1), (Equation 37) is

Sk = {R + ca x (Rk) 
0 + 

ru x [ x (Rk} 0 31 • izk --
 Mk
	 Fkz	 (3-27)

where Fkz = forces applied to kth strut in i zk direction

The strut mass, mk , is defined as the landing gear mass which may move

relative to the airframe (0 th body). S  is defined in Figure 3-4 and

22
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IV .	 s
s

1

,., Equation (3-20).	 Neglected and not shown in Equation (3--27) are the quanti-
ties 2w x rkc , ww x rkc and w x [w x rkc].	 These quantities were neglected

IV? since w and w are small at landing and (Rk)
> > rkc-

With airframe flexibility, the equation of motion for the 
kth 

strut mass

becomes

Sk = {R +	 ke + w x -1cs + w x

—

[ w x Rks ] } .izk -	 Y'Fzk	 (3-28)
mk

In addition to the terms neglected in Equation (3-2 y), the quantities 2w x Rk
• _	 _	 _ _	 e,
w x Rke , and w x [w x Rke ] were neglected in Equation (3-28) since us is small
at landing and Rks > > Rke . Thus, the modification in the strut equation of

motion to reflect airframe flexibility is

	

N	 N

	

__	 A	 k
ke ' izk	 k3l E ^xn qn + Ak33	 ^zn qn	 (3-29)

	n =l	 n=l

Ej	 Equation (3-29) was programmed and incorporated in the strut equa►_ions solved
kl
^=	 in TOLA's flexible body option.
z-

The forces, F zk , acting on the kth strut in Equation (3-28) are completely

defined in Reference (1). Some of these forces are functions of S 	 and S
k2	 k2,

;,.

	

	 the displacement and velocity respectively, of the strut secondary piston

mass. Figure 2-1 shows the secondary piston mass and Figure 3-4 shows S
th	

k2'

The equation of motion for the k strut secondary piston mass for a rigid

airframe from Reference (1), (Equation 56) is

Sk2 mi") ^f Fk2z - {R + w x 
(Rk ) n + w x [w x (R^) n ]} , izk + 5k (3-30)

where mkt = mass of kth strut secondary piston mass

F
k2z - forces applied to kth strut secondary piston mass

Sk = Defined in Equation (3--27)

For the flexible body option, the kth strut secondary piston mass equation is

sFk2z - { R + Rke + w x Rks + w x [ w x 
Rks ] } ' izk + Sk (3-3I)k2 

mlc2 
E, 

in which S  is defined by Equation (3-28) , . The simplifying assumptions made

to obtain Equations (3-30) and (3-31) are identical to those made in arriving

23	 r:
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at Equations (3-27) and (3-28) respectively. Equation (3-29) also defines 	 {

the changes made to the kth strut secondary piston mass equation of motion in

TOLA to incorporate the flexible body option.

The final landing gear equation of motion to consider is the strut wheel

rotational equation. Since the ground reaction forces are dependent on the

tire--ground interface velocities, the rotational velocities of the wheels or

tires are required. The rotational equation of motion for the kth strut

wheel is

WTk
__ _

(MAk M$k I 
W Tk	 1

WTk	 (Tk I1c}
(3-32)

WTk
- rotational rate of kth strut wheel

MAk = moment of the ground reaction forces about kth strut axle

MBk
= moment of the applied braking forces about kth strut axle

I 
= moment of inertia of kth strut wheel about axle

tires on kth strut
n 

= number of

The above Equation (3-32) from Reference (1) (Equation 148) remains unchanged

in form for the flexible body option. however, the moment M Ak is dependent

on the airframe elastic displacements and velocities.

In addition to MAk , the ground reaction forces and moments included in

FT , M  and Fzk of equations (3--24), (3-25), and (3-28) are functions of the

airframe elastic displacements or velocities. Also, other quantities,

such as the tire deflection, which is directly used in the TOLA program logic

to determine whether or not the tire deflection has been exceeded, depend in

part on the airframe elastic displacements. The changes in the TOLA equations

made to reflect these effects are defined below.

The position vector of the kth strut axle for a rigid airframe, from

Equation (98) of Reference (1), is

(Rk)o + 
r  W RAxk i

xg + R
Ayk iyg + RA.zk izg	

(3-33)
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where

RAxlc	 11 m
l n 	 [Rkx + Ak31 (

rFk - Sk)1

RAyk = 12 m2 n2	 [ -R ky}

3RAzk	 1 m 
3 

n 3
	 [Rkz + Ak33 (rFk - Sk) 3_ 

This position vector is shown in Figure 3-4. Using the first of Equations

(3-9) and (3 .10), the position vector of the k th strut axle for the flexible

airframe option becomes

RAxk	 RAxk	 q RAxk

RAyk = RAyk + q RAyk	 (3-34)

RAzk	 RAzk	 q RAzk

where	 N

'^` k
q RAxk	

11 ml nl	 G.a xn qn
n= 1

N

	

q RAyk = 1 2 m2 n 2	 ^yn q 
n=1

N

q R
Azk	 13 m

3 n3	 ^zn qn
n=1

The velocity vector of the k th strut axle was also modified. From

Equation (139) of Reference (1), the velocity vector for the axle assuming a

rigid airframe is

(R k)+ r 
	

RDxk ixo + RDyk iYo + RAzk izo	
(3-35)

0

where

RDxk [-Sk Ak31 + 'Y 	 k33 (rFk - 
S k )

+ WY Rkz - w z Rkyl

RDyk	 - [ (rFk 	Sk ) (W z Ak31 - 'x k33 ) + Wz Rkx	 W x Rkz )

RDzk [-Sk Ak33 - wY "k31 (rFk - S;c )
+ W  

Rky	 WY Rkxl

t

At4.
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Using the time derivatives of the first of Equations (3-9) and (3-10), the

A, velocity vector of the kth strut axle for the flexible airframe option is

PDxk P-Dxkk .1 RI)xj,

RDyk

Dzjk

PDyk + RDyk
(3-36)

31

R

z 

k P-Mr

where N N N

RDxk
[W E ^k 

q
k

E ^ qFyn ' n
+ E ^k

xn
y	

zn	 n
n-- 1 n=1

N N N

WIT A PDyk
k	

q
z	 nxn f zu q 

n
k

21 Fyn4
4;t n=l n=l n=1

-;
N N N

RRD
^k	

q
Fyn	 n

^k
q

Y	 xn	 n
k

E zn
n=l n=1

n

n=l

This completes the discussion of the analytical methods used to modify the

TOLA computer program to incorporate the flexible body option.
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3.2 Program Description - The changes and additions made to the TOLA

computer program are discussed in general in this section. The structure of

the flexible body option and how it interfaces with the existing TOLA program

are described using a flow diagram. All programming is in CDC FORTRAN 2.3

language for machine computation on CDC 6000 series computers.

3,2.1 Option. Flow Diagram - A flow diagram showing the general operation

of the flexible body option is shown in Figure 3-5. The three OVERLAY seg-

ments are shown in addition to the various subroutines which directly inter-

face with the flexible body option subroutine, FLEXi. The diagram is not in-

tended to be a comprehensive programming chart, but shows the general flow of

the option logic and indicates the order of operations within FLEX1. A com-

plete listing of the TOLA computer program with flexible body option is given

in Appendix A.

The basic structure of TOLA has been retained. It is still made up of

three OVERLAY segments. OVERLAY (TOLA, 0, 0) consists of the executive sub-

program TOLA. Through its call to subroutine EXE, it calls the other two

overlays and controls the execution of the complete program. TOLAX is the

executive subprogram in OVERLAY (TOLA, 1, 0). It reads the input data and

checks to determine if the proper amount of input data has been supplied.

TOLAN2 is the executive subprogram in OVERLAY (TOLA, 2, 0). It provides the

autopilot and problem phase functions.

The flexible body option is contained in subroutine FLEX1. The opera-
	 _,r

tions performed in FLEX1 are indicated in Figure 3-5. FLEX1 is structured

similar to subroutines OPT1 and LGEAR1. This allows efficient use of the

existing read, write, integration and update routines.

3.3 Program Operation - An understanding of program development in it-

self will not result in smooth program operation. Successful operation of

the TOLA computer program with the flexible body option depends on proper in-

put of all required data. Much of these data are associated with the existing

rigid body version of TOLA. It is not the purpose of this document to define

these data, for this is done in Reference 3. The sections that follow will

describe the general input data format, define all possible data associated

with the flexible body option and the manner in which it is to be input, and

discuss the resulting output.
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-CONTINUED ON NEXT PAGE'

JENO

I

I 	 f
II
II
I 

I
I

I

OVERLAY
TOLA, [, 0.	 I

f	 GHRE:ALL

I
GENERAL READ ROUTINE

FOR DATA INPUT
I

RETURN

I

OVERLAY
TOLA,2, 0,	 f

6HRECALL	 I

I
PROBLEM PHASE AND
AUTOPILOT ROUTfHFS

I
RETURN

-----------

I	 I
I	 WEROUTINE EXE	 i

I

!	 I
CALL LGEARI

CALL TFFSI

CALL VPCSI

CALL SACSI	 I

I	 I
i	 I

CALL OPTI

I	 I
I
I	 CALL FLEX)

I	 I
I

CALL OVERLAY	 I
I	 TOLA,1,0,6HRECALL

I
CALL LGEARI

I
CALL OP72

I

I	 I
I	 CALL FLEX2

I
CALL OPT 

I	 CALL OPT 6

I	 I
CALL OVERLAY	 I

TOLA,2.0,6NR£CALL

CALL MINIM

I	 I
I

RETURN

i

r --- ---}

I	 I
SUBROUTINE WHIR

i
I	 I
6	 GENERAL INTEGRATION 	 i

ROUTINE	 I

I

IT7
T4

N

I	 I
I	 SURROUTIHE LGEARI	 I

I

LANDING GEAR ROUTINE
KITH FLEXIBLE
EFFECTS ADDED

I

t

I	 I
I	 I
I	 SIIRI,pUTiNE TFFS[ 	 I
I

I	 EXIS"IG ENGINE	 I
THRUST ROUTINE

ENTRY TFFS3

ENTRY TFFS4

	

ENTRY TFFS5	 I
i	 ENTRY TFFSG

	

ENTRY TFFS3	 i

I
RETURN

I	 I

ISUBROUTINE SACSI
i

I
EXISTING AER'ODYNAMIC

FORCE AND MOMENT	 ,
I	 ROUTINE

I
ENTRY SACS3

	ENTRY SACS4	 j

	

EN TRY SACSS	
IENTRY SAC56

I ENTRY $ACS7
ENTRY $ACSS
ENTRY SAC59
ENTRY SAC530
EH TRY SACSII

f

RETURN

I

$UDROUTIHE VPCSI

^	 I

EXISTING VEHICLE PHYSICAL
CHARACTERISTICS	 I.

ROUTINE

I	 I
j	 ENTRY VPCSI

ENTRY VPCS3

I ENTRY VPCS4
ENTRY VPCSS

I	 ENTRY VPCSS	 j
I ENTRY VPCS7

RETURN
I	 I
-- --------J

A
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l
r

I
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I
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I
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SUBROUTINE OPT 

A	 I
SOF ROUTINE INCLUDING

f
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I

RETURN

I	 I

I C

ENTRY OPT2	 C

I
I

A	 I	 CALL FLEX3	 I
CALL FLEX5

I
RETURN

JI
1	 I

I
IJ
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A	 I	 CALL FLEX7 j
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I
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I	 I

FIGURE 3-5 FLOW DIAGRAM FOR TOLA COMPUTER

PROGRAM FLEXIBLE BODY OPTION (Continued)

29
	

R



.,r.
'F

t

3.3.1 General Input Data Format - The input data associated with the

flexible body option are read into the program by the existing input routine

(READ). As a result, it must follow the same general format as the rigid

body data. The input must follow the following format:

Card Columns 1-6 7 8-10 11 1 12-66 1 67-72 73-80

Field Number I II III IV V VI VII

Field number I contains the alphanumeric variable name of "he'data con-

tained in Field V. Example:

K' FS uEN x FORTRAN STATEMENT

The program will assign a value of 'T' to the variable INDFLX.

Field numb^ar II is not used.

Field number III is used to define the type of data in Field V by means

of the words DEC, BCD, INT, TRA or a blank. DEC and blank are equivalent and

denote that data which follow are in decimal form. The work OCT specifies

that the data in Field V are to be interpreted as octal numbers. The word

BCD specifies that N binary coded, six character words (N punched in column

12) are to be loaded. These decimal words begin in column 13. The largest

number of six character words that can be loaded from one card is nine. The

user should make sure that .BCD data does not get punched into Field VI, or an

input error will result. When the word INT is used, it is assumed that all

numbers in Field V will be loaded as integers. If only one integer is punched

per card, the INT may be omitted. The word TRA denotes to the read routine

that all data have been input and to return control to the calling program.

Example:

o ST°TE MEN
NUN6ER

1	 713 f4 IS

H H M

FORTRAN STATEMENT

417 18 19
. K 1111211311411-5116117h 19 Ic 2112212312412$126127 21 29 3013113213313413$131  I7 36 39 4J0421044145  46 47141 49 	 51 52 S3 54 5	 56 S2	

....... k"". 64

	 6i 6116

3 C D	 a g	 n 11 T	 N ILLLL
F It H H C 2. 0 fi

A

4__LL 1111 __ L1111 __ ---=1 ___L1111L



5

Er f

W i
ORIGINAL PAGE 4S

OF, POOR QUALITY

On the first card, the 4 in column 12 indicates that four words follow; each

word is six characters long. This is a remarks card which helps identify the

data that follows. The second card defines a variable array FREQ(I) whose

elements are 2.0, 5.67 and 200.0 respectively. The third card denotes the

end of the data.

Field number IV is not used.

Field number V contains the data input to the program. DEC, OCT and INT

numbers must be left adjusted; that is, data must always start in column 12.

All numbers must be separated by a comma and the field terminates with the

first blank. BCD information begins in column 13. Because the field ends

with a blank, the user may add any comments in the remainder of the field.

Field number VI specifies the initial array location or subscript of the

data in Field V. If this field is blank, an initial subscript of I is implied.

The subscript may appear anywhere in the field. Example:

S SEAT EMEN
.11	 BER

S	 FORTRAN $TATEMENT°

1	 7 3	 6	 5 6	 ] 6	 9 1	 17 It 13 14 15 16 17 16 19 : 2 21 II 23 21 25 26 27 26 29 3	 33 32 33 U 35 36 37 36 19 <	 tE 42 43 W 0 16 17 66 19 50 51 52 53 51 5 55 57 Sa 59 60	 1162121 6114"16716
0	 0 7 5

2	 D 0 3IjIll - 14LL111111111 11111111 .11111111

In the example, 530MOD is an array containing five elements. The first element

is 0.07-5 while the fourth element is 1.0 as denoted by the 4 in column 67.

F_pld number VII is not used as far as the input routine is concerned.

3.3.2 Input Data for the Flexible Body Option -- The revised TOLA com-

puter program can be run considering either a rigid or a flexible airframe.

In either case, all of the data defined in Reference 3 for a particular case

must be inRut. The additional data required by the flexible body option of

the TOLA computer program are defined in Figure 3-6 and discussed below.

To use TOLA when the airframe is considered rigid, the indicator INDFLX

must be equal to zero. No other additional input is required.

To use TOLA when the airframe is considered flexible, the indicator

INDYLX must be set equal to one and additional data describing the airframe

elasticity are required. The number of free-free normal modes, NMODE, repre-

senting the airframe flexibility must be specified. A maximum of twenty modes
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INPUT
INDICATOR/
VARIABLE

COORDINATE
SYSTEM(1) INDICATOR OR VARIABLE DEFINITION

INDFLX INDICATOR DEFINING OPTION
INDFLX = 0 - RIGID AIRFRAME
INDFLX = 1 - FLEXIBLE AIRFRAME

NMODE INDICATES NU14BER OF MODES INPUT
(20 MAXIMUM)

GMASSI(I) GENERALIZED MASS OF I TH ELASTIC MODE

GFREQ(I) FREQUENCY OF I TH MODE (RADIANS/SEC)

SXMOD(I) BCS X MODE SHAPE FOR STRUT ATTACHMENT POINTS
IN I TH MODE

SYMOD(I) BCS Y MODE SHAPE FOR STRUT ATTACHMENT POINTS
IN I TH MODE

SZMOD(I) BCS Z MODE SHAPE FOR STRUT ATTACHMENT POINTS
IN I TH MODE

TXMOD(I) BCS X MODE SHAPE FOR ENGINE THRUST APPLICATION
ATTACHMENT POINTS IN I TH MODE

ARMODE(I) BCS X,Y,Z,9x,By,6z COMPONENTS OF MODE SHAPE
FOR AERODYNAMIC FORCE AND MOMENT REFER-

,	 ENCE LOCATION IN I TH MODE

PF(I) PARTICIPATION FACTORS OF GENERALIZED
AERODYNAMIC FORCES AND MOMENTS IN I TH MODE

SKC(K) SCS DISTANCE BETWEEN K TH STRUT AXLE AND STRUT
CENTER OF MASS

DCMODE(l) BCS X,Y,Z COMPONENTS OF MODE SHAPE FOR DRAG
CHUTE ATTACHMENT POINT IN I TH MODE

NPTS NUMBER OF POINTS ON THE AIRFRAMI..+ ; C WHICH
OUTPUT IS REQUESTED (20 MAXIMUM)

ROIS(J) BCS ROISX, ROISY, ROISZ COMPONENTS OF POSITION
VECTOR FOR U TH POINT ON FLEXIBLE AIRFRAME
AT WHICH OUTPUT IS REQUESTED

OUTMOD(I) BCS X,Y,Z COMPONENTS OF I TH 140DE SHAPE FOR
POINTS ON FLEXIBLE AIRFRAME AT WHICH
OUTPUT IS REQUESTED.

IFLX(I) INDICATES THE POINTS WHOSE DATA WILL BE
STORED ON 'TAPE

(1) MOTE: BCS = BODY COORDINATE SYSTEM S(

FIGURE 3-6 INPUT DATA FOR TOE

TA
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can be used. The natural frequency, GFREQ(I), and generalized mass, GMASSI(I),

for each mode must be input. The mode shape magnitudes, SXMOD(I), SYMOD(Y),

SZMOD(2), for each mode at the strut attachment locations should be input.

^ While the program will run without these input data, it will use a value of

j zero for the mode shape magnitudes. 	 Similarly, the mode shape data at the

point of application of the engine thrust, TXMOD(I), and aerodynamic forces

and moments, ARMODE(I), should be input for solution of any practical takeoff/
f a^

landing problem.

} The aerodynamic loads are treated as concentrated loads in TOIA in the

form of total aerodynamic forces and moments acting at a selected reference

point on the airframe.	 To obtain realistic flexible body response, weighting

effects or participation factors, PF(I), of the aerodynamic loads on the res-

^^ ponse of each normal mode are required. 	 If aerodynamic effects on the flexi-

ble airframe response are desired, the user must input the proper values for

= the PF(I) array.	 If the PF(I) are not input, the default values for this

array are zero and all effects of the aerodynamic loads on modal response are

assumed to be small and therefore neglected.	 A general approach for calculat-

ing the aerodynamic weighting effects is suggested in Appendix B.

xw All of the arrays used in the flexible body option are in vector form

(one dimensional), and the subroutine expects the modal data to appear in a

particular order on the data input cards.	 The order required by the subrou--

"- time is best shown through an example. 	 If the aircraft simulated in the pro-

gram has three larding gear struts and two engines, and four vibratory modes

are selected to represent airframe flexibility, then the typical strut and

engine attachment point modal data would appear as follows:

;a Strut 1 Attach Point

t=a Mode	 x	 Y	 Z
6q

-, 2	 .38	 .03	 .74

3	 - .4O	 -.08	 .03

W A;
4	 -.25	 .16	 .17
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Strut 2 Attach Point

Mode x Y Z

1 -.83 .69 --.33

2 .48 .06 .86

3 -.83 -.07 .05

4 -.47 .17 .38

Strut 3 Attach Point

Mode X Y Z

1 -1.00 .69 -.41

2 .52 .07 .89

3 -1.00 --.08 .05

4 -.55 .17 .49

Engine 1 Attach Point Engine 2 Attach Point

Mode X Mode x

1 -.64 1 -.68

2 .29 2 .36

3 -.59 3 -.65

4 -.32 4 --.37

Write each component of the strut attachment point mode shape as though in an

array dimensioned number -of-struts x number-o£-modes.

-.41 .38 --.40 -.25

[SXMOD]	 _ -.83 .48 -.83 -.47

-1.0 .52 -1.0 -.55

.68 .03 -.08 .16

[SYMOD]	 - .69 .06 -.07 .17

.69 .07 -.08 .17

-.14 .79 .03 .17

[SZMOD]	 - -.33 .86 .05 .38

-.41 .89 .05 .49

The engine attachment point modal data should be written in an array

dimensioned number-of-engines x number-of-modes:

[TXMOD]_
-.64 .29 -.59 -.32

-.68 .36 -.65 -.37
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Transform each array into vector form by reading the matrix elements by

columns. Thus the order in which the data is read would be as follows:

SXMOD = -.41

-.83

-1.0

.38

.48

.52

-.40

-.83

-1.0

-.25

-.47

-.55

SYMOD = .68

.69

.69

.03

.06

.07

-.08

-.07

-.08

.16

.17

.17

SZMOD	 --.14

-.33

-.41

.79

.86

.89

.03

.05

.05

.17

.38

.49

TXMOD = -- n4n4

-.68

.29

.36

-.59

-.65

-.32

-.37

This data would then be placed on cards according to the format described in

the previous section.

Typical aerodynamic data and Darticipati.on factors would appear as

follows:

Aerodynamic Data

Mode X Y Z 6X 6Y 6Z

1 .16 .20 -.89 .0004 .0045 .0009

2 .20 .15 -.96 .0002 .0053 -.0003

3 .12 .08 -.65 -.0001 .0038 .0010

4 .05 .09 -159 .0003 .0036 -.0007

Participation Factors

Mode X Y Z
6X 6Y 6Z

1 .30 .36 -1.87 .15 -.93 .20

2 .46 .39 2.15 .12 -1.15 -.09

3 .28 .21 -•1.13 .04 -.83 .21

4 .16 .24 .97 .08 -.79 -.17

,Again, write the data in an array where each column represents the data for a

single mode; then read the matrix columnwise.

Y

1
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ARMODE _ .16 .20 .12 .05 PF = .30 .46 .28 .16

.20 .15 .08 .09 .36 .39 .21 .24

-.89 -.96 -.65 -.59 -1.87 2.15 -1.13 .97

.0004 .0002 -.0001 .0003 .15 .12 .04 .08

.0045 .0053 .0038 .0036 -.93 -1.15 --.83 -.79

.0009 -.0003 .0010 --.0007 .20 -.09 .21 -.17

ARMODE =	 .16 PF =	 .30

.20 .36

--.89 1.87

.0004 .15

.0045 -.93

.0009 .20

.20 .46

.15 .39

SKC(K) and DCMODE(I) are optional data. The program sets these quanti-

ties to zero if not input. SKC(K) is the distance from the tire axle to the

strut center of mass measured along the strut stroke. It is approximately

equal to zero for many landing gears. The order in which the struts are num-

bered in SKC(K) must be consistent with the order implied by the strut attach-

ment point mode shapes. If the third row in the modal data represents the

motion of the third strut, the third element in array SKC(K) must be the des-

cribed distance for that strut.

DCMODE(I) defines the mode shape at the drag chute attach point and is

necessary only when the aircraft has a drag chute. These modal data are in-

put in an order similar to that for the aerodynamic data. If written in a

two-dimensional array, each column of data represents the X, Y, Z components

of the mode shape for a given mode.

The remaining input data indicated in figure 3-6 are necessary to obtain

flexible body response output on the airframe. NPTS indicates the number of

points at which output is requested. ROIS(J) are the X, Y, Z components of
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.09	 .07

.11	 .10
X Component

-.05	 -.04

.02	 .ail

.02	 .01

•01	 -'02 Y Component

-.Q3	 --.03

.O1	 -,02
i

[OUTMOD] =

ox> 1.

t

i

y^

1

the position vector defining the location of the points relative to the air-

frame or Qth body coordinate system. OUTMOD(I) are the components of each

mode shape at those points for which output is specified. As before, the

order of the data is significant and an example will best show this. If out-

put is desired at two points on the aircraft, typical data would appear as

below:

Point 1

Location	 Mode	 1	 2	 3	 4

X = 2.71	 X	 .09	 .11	 -.05	 .02

Y = 17.63	 Y	 .02	 .01	 -.03	 .01

Z = 1.52	 Z	 .95	 -,98	 .87	 -.77

Point 
Location	 Mode	 1	 2	 3	 4

X = 2.71	 X	 .07	 .10	 -.04	 .01

Y = 8.42	 Y	 .01	 -.02	 --.03	 -.02

Z = 1.25	 Z	 .43	 -.39	 .41	 -.29

The matrix ROIS(J) should be written as though dimensioned 3(X,Y,Z) x NPTS

and then read by columns. For the above example, ROIS(J) would appear as

follows:

ROIS(J) = 2.71, 17,63, 1.52, 2.71, 8.42, 1.25

Each column of OUTMOD(I) should contain all of the modal data for a given

point. The X component of data for all modes should procede the Y component,

with the Y component preceding the Z. Written in two dimensional form for

the example being considered, OUTMOD(I) would be given as:

f
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.95	 .43

i^
--.98	 -.39

. .87	 .41

-.77 	 -, 29

Z Component

This matrix should be transformed to vector form by reading the elements by 	
i

column.

The array IFLX(I) dictates which flexible body response data will be

saved on tape and used as input for a plot routine. Subroutine FLEX can

formulate and print the flexible body response at up to twenty points on the

aircraft. IFLX(I) enables the user to select from these points, those whose

data will be plotted. Each output point is assigned a number by the order in

which their modal data appears in array OUTMOD(I). An element in IFLX whose

value is one will cause the data for that respective point to be placed on

tape. For example, if response data is formulated at five points on the air-

craft, IFLX = (l, 0, 1, 1, 0) will cause all flexible body data associated

with point numbers one, three and four to be saved on tape. Other indicators

required to store TOLA output data are discussed in Section 3.3.5. If no

flexible body response data is desired, NPTS, ROTS, OUTM¢b and IFLX need not

be input.

There is no specific system of units associated with the input informa- 	
- r^1

tion, except for the modal frequencies which must be expressed in radians/

unit time. All other parameters may be expressed in any consistent set of

units, either English or Metric (inches or centimeters, pounds or dynes).

The units selected must, of course, be consistent with the rigid body set

used (see Reference 3).

3.3.3 Output Data from the Flexible Body Option - The data that can be

output from subroutine FLEX1 consists of the flexible body compouents of the

inertial accelerations, velocity and displacement in each of the three body

coordinate directions and the total inertial acceleration and velocity in

each coordinate direction. The output variable names used in FLEX1 and their

definition are given in Figure 3-7.

3.3.4 Staging the Flexible Body Option into the Program - If aircraft

elasticity is desired in an analysis, the program will turn the flexible body

option subroutine on at the same time the landing gear subroutine is staged
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ALL QUANTITIES ARE IN BODY COORDINATES

POINT —	 DEFINES THE POINT NUMBER (1-20)

XD2F	 -- X COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY

XD2T —	 X COMPONENT OF THE TOTAL INERTIAL ACCELERATION

YD2F	 -- Y COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY

YD2T —	 Y COMPONENT OF THE TOTAL INERTIAL ACCELERATION

ZD2F —	 Z COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY

ZD2T —	 Z COMPONENT OF THE TOTAL INERTIAL ACCELERATION

XD1F —	 X COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

XD1T —	 X COMPONENT OF THE TOTAL INERTIAL VELOCITY

YDIF —	 Y COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

YD1T	 -- Y COMPONENT OF THE TOTAL INERTIAL VELOCITY

ZD1F —	 Z COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

ZD1T —	 Z COMPONENT OF THE TOTAL INERTIAL VELOCITY

XDOF —	 X COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY

YDOF —	 Y COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY

ZDOF —	 Z COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY

FIGURE 3-7 OUTPUT VARIABLES USED IN FLEA
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I	 into the program. This is done by testing the values of both the flexible

body option indicator (INDFLX) and the landing gear indicator (INDLG). Both

must be non-zero for flexibility effects to be included.

Initial generalized displacements are calculated based on values of

variables at the time the option is staged into the program. These initial

displacements are then used in subsequent calculation of the generalized

accelerations.

3.3.5 Data Plotting Information - Major revisions were made to the sub-

routine that stores data for use by a separate plotting program. As now re-

written, subroutine SDFLGP first prints headers that identify the variable
f

names of the data that follow. These headers are printed only once. Each

call to the subroutine then writes to tape all data associated with a single

time point. This eliminates the need to store the data in intermediate

arrays.

The indicators described in Reference 3 and earlier in this report that

control the logic in SDFLGP have not been modified. They are as follows:

IPLT = 1	 denotes that data will be stored on tape for plotting

ISDF = I	 indicates rigid body data will be saved

ISTPLI = 1

ISTPL2 = 1

ISTPL3 = 1	
denotes that data for landing gears number I through 5 will
be stored on tape

ISTPL4 = 1

ISTPLS = 1

IFLX(I) = 1	 indicates that flexible response data for the i th output
point will be saved

A new plotting program was developed to be compatible with the data for-

mat of the revised TOLA subroutine SDFLGP. This program, entitled PLTDAT, is

submitted as a separate job after a data tape has been generated by the TOLA

program. The plot tape generated by PLTDAT.' can then be used by any off-line

plotting device. A listing of the PLTDAT computer program is given in Appendix C.

The plot program was designed to permit the user a high degree of flexi-

bility in the use of the program. Any variable stored for plotting may be

chosen as the independent variable. Not only does this allow conventional

time history plots to be made, but also such plots as the altitude of the

K ^!
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center of gravity versus downrange position or strut acceleration versus strut

stroke. A maximum of five dependent variables can be plotted on a single graph.

This enables the users to make direct comparisons of several simultaneously

displayed variables.

All graphs are scaled to an 8 --1/2 x 11 inch page size; however, the actual

plotting area depends on the number of dependent variables. The ordinate (de-

pendent variable) axis is six inches in length. The length of the abcissa

(independent variable) axis ranges from 9.4 inches for one dependent variable

to 7.0 inches for five dependent variables.

The input data required by the plot program mast follow a particular for-

mat. The first card contains an integer (format 16) that specifies the number

of data points plotted per graph. The remaining cards control the number of

plots, define graph titles and dictate the dependent and independent variables.

This is accomplished by beginning each data card with a control identifier.

These control identifiers are TITLEI, TITLE2, INDVAR, DEPVAR and PLOT. All

identifiers must begin in column 1 with their associated data beginning in

column 11. TITLEI and TITLE2 permit a 40 character title and subtitle to be

printed on the graph. If no titles are desired, these data are omitted.

INMVAR defines the variable name on that card as the independent variable.

DEP';AR defines a maximum of five variable names (format 5A10) as dependent

variables. The word PLOT causes the graphs to be generated with the current

titles, dependent and independent variables.

In order to uniquely identify all variables, a two digit numerical prefix

is assigned to each repetative data name. For example, if TOLA subroutine

SDFLGP has saved data for landing gears one, three, and five, PLTDAT will assign

a 01 prefix to all data for gear one, a 02 prefix to all data for gear three,

and a 03 prefix to all data for gear five. Thus the strut acceleration for

gear five would be 03SD2 while t%e strut stroke for gear three would b+j 02S.
Figure 3--8 shuas a sample of : riput d. t, .)r the plotting program. TOLA

subroutine SDFLGP has already saved flexible body data for three points on

the aircraft and landing gear data for gear numbers one, three, four and five.

The first line in the plotting data indicates that two hundred points will be

plotted on each graph. The main title for the first plot is "TOLA TIME HISTORY"

while the subtitle is "STRUT ACCELERATIONS". The independent variable is time.
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3.3.6 Comments on Program Operation - In addition to a working knowledge

he program, the user is generally interested in the size of the program

IN
N,

ORd P.L 
P 

f, ̂ '15^
OF pOOR QU

The dependent variables are the strut accelerations corresponding to the first

three gears for which data is stored, struts one, three, and four,

-M STAY EM EN

NUMBER
z

c	 FORTRAN STATEMENT

1	 213 14 15	 6 Z18 19 10 u	 12111114115116117 19 19 204121122123124 25 26 27 2812913C431132133 31 35 361371381391444114Z 43 44 45 46 4J 48 49 5	 53 52 53 54 S 55 5T 54 59 60

20
11 Y 1I T LIE 1 1 T0L'A r I ME 14I'S 1 _

0VA R IME

E P VIA R 0 1 5 0 2 0121, 0 SD

I I T . LIE 2 STR L I DISPL MEN TS

E I P ^ V1 A	 F 01 SL 1 0 1 ZIS I b 3

ITL F L E IBLE LERATI - PI T 5TA

EIPI V 0 1	 Z 12 F

FIGURE 3-8 SAMPLE OF PLOTTING DATA

For the second graph, no main title is defined so the program uses the

current title defined by TITLEI. The subtitle for this plot is "STRUT

DISPLACEMENTS" as shown by the TITLE2 card. The independent variable has

not been redefined and therefore is still time. The dependent variables are

the strut displacements for gears one, three and four.

The third and final plot indicated by these data also uses the current

title but redefines the subtitle as "FLEXIBLE ACCELERATION-PILOT STATION".

independent variable is still time while the single dependent variable is

vertical acceleration at the first flexible body point.

The following standard CalComp plotting routines are called by PLTDAT:

PLOTS	 PLOT	 SCALE	 NUMBER

.,
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and its operating cost. Using the existing OVERLAY structure, the TOLA com-

puter program with the flexible body option has a core requirement of 67K

octal words. Most of the space associated with the flexible body option it--

"j

	

	self is allocated to store the potentially large quantity of input modal data.

Every effort was made during program development to streamline the option.
YF

`t4	 Program operating costs vary from one computer system to the next so it

1

	

	 is not possible to develop a single cost formula. Several observations, how-

ever, can be made. The major factors that effect the cost of a TOLA run are

the total number of integration steps and the number of variables that need

to be integrated. The number of integration steps is dictated by the time

length of the analysis and the integration step size, Although the user has

little control over the step size chosen by the integration routine, he can

directly input the time at which the program will terminate. Care should be

taken to insure that the program does not continue to run beyond the points

of interest.

Figure 3-9 lists the running time in seconds for five examples used to

test the flexible body option. All runs terminated at the same point in the

landing analysis so that the differences in cost can be attributed to the

number of variables that required integration. A flexible body run adds two

variables that require integration for each additional mode. An approximation

to determine the time of a flexible body run is given by the expression:

(NO. OF INTEGRATED VARIABLES) 	
1,4

(TIME)	 s (TIME)	
FLEX

FLEX	 RIGID (NO. OF INTEGRATED VARIABLES) RIGID

Example Number CPU Running Time
(Sec)

2 1562

3 2217

4 2335

5 2943

6 2560

^ EXAMPLE RUN TIMES

rtq

•a
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4. EXAMPLES

This section describes the various test cases used to exercise the modi-

fied TOLA computer program. It is intended to illustrate actual program opera-

tion with emphasis on properly interpreting and incorporating the flexible body

data associated with each test case.

A total of six examples are described. The first two cases are rigid

body runs that do not include the effects of flexibility, while the remaining

four cases employ the flexible body option. Associated with each example are

listings of the input data and sample cutput. These data are shown in the

appendix section. The input datafiles list all data required for each example.

The TOLA computer program does not print the input data in this form since

staging data are not printed until the stage is in operation. The output

samples shown give the response data for several time points as printed by

the program. All of the test cases are summarized in Figure 4-1.

EXAMPLE
NUMBER DATA OBJECTIVE

1 AIRPLANE A COMPARE RESULTS WITH "AS
RIGID AIRFRAME RECEIVED" TOLA

2 AIRPLANE B REFERENCE RUN
RIGID AIRFRAME

3 AIRPLANE B CHECK OPERATION OF FLEXIBLE
SIMULATED "RIGID" BODY OPTION
AIRFRAME

4 AIRPLANE B OBTAIN "TYPICAL" FLEXIBLE
FLEXIBLE AIRFRAME AIRFRAME RESULTS
FOUR MODES

5 AIRPLANE B DETERMINE EFFECT OF HIGHER
FLEXIBLE AIRFRAME ORDER MODES
EIGHT MODES

6 AIRPLANE B EVALUATE EFFECTS OF AERODYNAMICS
FLEXIBLE AIRFRAME ON FLEXIBLE BODY RESPONSE
FOUR MODES

}	 FIGURE 4-1 EXAMPLE RUN SUMMARY
5
z
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4.1 Rigid Body Examples - Two test cases were run without exercising the

flexible body option using different sets of input data. The first set of

data, denoted "Airplane A" in Figure 4--1, was originally supplied with the

program. The purpose of this run was to check whether the capabilities of

the original program had been altered by the addition of the flexible body

option. The output from this run compared exactly with the original program

results. As can be seen in the input data listing of Appendix D, setting the

indicator INDFLX to zero is the only flexible body data required when running

a rigid body case.

The second rigid body test case employed a new set of input data supplied

by the NASA Langley Research Center. These data are denoted "Airplane B" in

Figure 4-1. The program was first exercised as a rigid body run enabling the

output to serve as a reference for comparing the effects of flexibility in

later cases. Input data and sample output for this example are listed in

Appendix E.

4.2 Flexible Body Examples - Four test cases were run to determine the

effect that various parameters have on flexible body response. All flexible

body data required by each run were taken from data supplied by NASA and shown

in Figure 4-2. These data consist of a modal frequency, generalized mass,

and modal deflections for sixteen free-free, normal modes. Several observa-

tions can be made that help in interpreting program input and results. Only

modal deflections in the vertical (Z) direction are given. Consequently,

there is no flexible body response in the X and Y directions. In addition,

the mode shapes defined by the modal deflections are all symmetric from wing

tip to wing tip. This results in a symmetric landing (simultaneous main gear

touchdown) since all the rigid body data are also symmetric.

A brief description is given below for each flexible body example. Time

history plots of several variables are also shown to illustrate the particular

effect emphasized by the test case.

4.2.1 Simulated Rigid Body Run - To obtain results comparable to the

rigid body data of Example 2, the flexible body option was first exercised

with modal data simulating a stiff airframe. This was accomplished by using

the modal deflections and generalized mass associated with the first four

modes shown in Figure 4-2 but increasing the modal frequencies by a factor of

20.
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K^

^J

k.. l;

y,

'j.

MODE
NUMBER

MODAL
EREQ

MODAL
MASS

NORMALIZED MODAL DATA - POSITIVE DOWN
PILOT NOSE AERO AERO MAIN ENGINE TAIL

HZ SLUGS STA. GEAR DEF SLOPE GEARS

-.04001 2.099 66.6617 +.1970 +.0800 -.1140 -4.239E--4 --.1000 +.2030

2 2.628 79.4557 -.0385 -.0200 -.0414 3.643E-4 -.0042 +.1885 -.2440

3 4.784 70.8341 +.0035 --.1530 +.0405 -6.03E-4 +,1393 +.1380 -.1072

4 6.907 18.1131 +.0035 -.0650 +.0644 -3.034E-5 +.0112 -.0510 -.1250

5 7.671 20.0656 +.0254 +.0400 -.0342 --5.653E-5 -.0087 +.0111 +.1998

6 9.728 99.7316 +.3028 +,1850 -.0054 -1.351E--1 +.1200 +.0559 -.4409

7 11.797 70.4027 -.1673 -.0100 -.1258 3.716E-4 +.1050 +.0588 -,0165

8 13,878 31.6212 -.1157 +.0500 -.0323 -9.602E-4 -,0100 +.0350 -.2167

9 15,552 40.4199 +.0494 -.0300 -.0036 7.309E--4 +.0500 +.1025 +.2985

10 17.638 12.1885 -.0038 +.0050 -.0044 8.596E-7 +.0500 +.0100 +.0982

11 20.019 27.2611 +.0370 -.0500 -.0814 5.78E-4 -.0870 -.0200 -.3728

12 21.099 25.7565 +.0181 -.0350 -.0653 2.801E-4 +.0200 +.0075 -.0837

13 23.396 37.8456 +.0135 -.0500 +,0085 1.617E-4 .0000 +.0400 -,1269

14 23.969 39.6848 --.0180 +.0400 -.0009 -1,503E-4 +,0350 +.0250 -.2163

15 25.637 29.5837 -.0072 +.0150 +.0174 -1.417E-4 -.1300 -.0300 +.2243

16 25.694 8.2589 -.0023 +.0075 +.0044 -4.213E-5 -.0320 +.0050 +.0670

trz

PILOT STATION X = 42.6667
NOSE GEAR	 X = 35.08333
MAIN GEARS	 X = --2.83867

X = t-8.3333
z = 0.509583

ENGINES X = -5.4722
Y = +14.1667

TAIL	 X = -32.333

FIGURE 4-2 AIRPLANE B FLEXIBLE BODY DATA
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Referring to the input data listing in Appendix F, each modal frequency

and generalized mass are placed in arrays GFREQ and GMASSI respectively. The

vertical deflections for each landing gear attach point are in SZMOD. Since

there are no other landing gear data, SXMOD and SYMOD are not input. Modal

data for the aerodynamic reference point are contained in ARMODE. The aero-

dynamic weighting factors, PF, were not input, thus eliminating the effect of

aerodynamic loads on flexible body response. Engine attach point modal data

in the X direction is assumed zero; therefore, TXMOD is not input. Flexible

body responses are output for four points on the aircraft, the pilot station,

nose gear, right main gear, and tail. Modal data for these points are in

OUTMOD, and their position vectors are defined in ROTS.

The output data from this run showed good agreement with that of Example

2, indicating that the flexible body option was operating properly. Differ-

ences in rigid body data between these two excrip l.es were not distinguishable

on a graph; therefore, time history plots of these data are not given. 	 .f
4.2.2 Flexible Bo Run -- Four Modes - The flexible body option was then

run with the data described for Example 3 but using the actual modal frequen-

cies defined in Figure 4-2. Output data from this run are shown graphically

in Figures 4-3 through 4--6 and illustrate the effects of flexibility on air-
	 - x5

craft response. These graphs demonstrate that for this example, flexibility

has a more significant effect on landing gear dynamics than on rigid body

response. It should be noted that the accuracy of all graphs in this section

is limited by the time increment at which the data is plotted. Input data

and sample output for this example are listed in Appendix G.

4.2.3 Flexible Body Run - Eight Modes - This test case was run to deter-

mine the effect of higher order modes on flexible body response. Airframe

flexibility was represented by the modal data for the first eight modes of

Figure 4-2. The input listing for this example in Appendix H shows the effect

that increasing the number of modes has on the arrays associated with the

flexible body data. Eight generalized masses and frequencies are shown in

GMASSl and GFREQ, and the size of all arrays containing modal deflections has

been increased.

Figures 4-7 through 4-9 compare response data obtained by using four

modes and then eight modes to represent airframe elasticity.
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4.2.4 Flexible Body Run - Four Modes with Aerodynamic Weighting Factors -

Aerodynamic weighting values or participation factors were calculated for each

of th6- first four modes in Figure 4-2 and included in the program to determine

the effect of aerodynamic loading on flexible body response. These weighting

values were calculated by the method outlined in Appendix S assuming an ellip-

tical spanwise lift distribution over the aircraft's wing. The resulting

participation factors with their proper data format are shown with the rest

of the flexible body data in the input listing for this example in Appendix I.

Figures 4-10 through 4-12 illustrate the effect that aerodynamic loading

has on flexible body response Eor this airplane.

53



10.0

9.5

W
W

1	 9.0

U

N
N
dK
U-	 8. E
O

4J
h
W
U

tz	 8.c

U
H
Q
W
O

a	 7.E
r
r
a

7.[

ITH

VG FACTORS

0.5	 1.0	 1.5	 2.0	 TIME--SECONDS

FIGURE 4--10 ALTITUDE OF AIRCRAFT CENTER OF MASS VS TIME

54



V'l

.75 T.25	 TIME-SECONDS

-2a

Lu

t; -40

k w i FLEXIBLE AIRFRAME

FLEXIB ? Z AIRFRAME WITH
Lu

AEROOYMAHIC WEIGHTING FACTORS

-60

FIGURE 4-11 MAIN GEAR STRUT ACCELERATION VS TIME

-100

.60

C6

-4o

C3
m

W

0 -20
CD

uu

Or

20

FIGURE 4-12 ACCELERATION RESPONSE AT PILOT STATION VS TIME

55



5. REFERENCES

1. Lynch, Uioan h. D.: "Derivation of the Equations of Motion for the

Landing Gear and Ground Reaction Modification to SDF-2," Air Force

Flight Dynamics Laboratory, FDMG TM68--5, April 1968.

2. Lynch, Urban H. D.: "Autopilot Equations and Logic for the Takeoff and

Landing Analysis Modification to SDF--2," Air Force Flight Dynamics

Laboratory, FDMG TM68-11, October 1968.

3. Lynch, Urban H. D.: "Users Manual for the Takeoff and Landing Analysis

Computer Program," Air Force Flight Dynamics Laboratory, FDMG TM68-12,

March 1969.

4. Lynch, Urban H. D.: "Takeoff and Landing Analysis (TOLA) Computer

Program," Part 1, Air Force Flight Dynamics Laboratory Technical

Report, AFFDL--TR--71--155, Part 1, February 1972.

5. Dick, J. W. and Benda, B. .7.: "Addition of Flexible Body O ption to the

TOLA Computer Program, Part Il - User and Programmer Documentation",

NASA CR 132732, October 1975

PRECEDING PAGE BLANK NOT FILMED

fr=

57



s

c

APPENDIX A
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.. v

n UV=RLAY( TOLA , ut, 	)
"3 GPAM T,)LA(IKPUT OUTPUT,TAPE5 = INPUTpTAPE6 - O(1TPUTy1TA P ;,I3, TAPr 169TAPE-1)
COMMOruTAdlilk/TABLL (dv s)
COMMON/RE.AU!/DHi(64)vJ8C,INXU
CALL FTN3IN(S,J,DUHHYI

C Rid- SUBROUTINE INITIALIZATION
JOC=-1
ItdXO=L

1 CALL EXE
Gi TO
ENIJ
SU'JRUUT INc	 cXE

C EXECUTIVE P40GRAMUIHENSION	 I 11	 HO(1)
LOGICAL	 IQUANG ,	 E140	 SKIPUP
LOGICAL	 3T],kCti,	 TAIISTP
COHMON	 /3 TOPIT / STSWCH -1 	TADSTP
CJHMON	 /CE=i3OM/

+	 SKIPUP,h;,	 IT	 , TIMINT	 ,OMi(4)
"	 AHIAr- R	 , AUXER
;RELERS	 UM /l 5l,RELEk2 , OM2(71,AINCRS(41,DM4(46),TIMER,OH3(64),

IZMAXH	 ,UM11	 (18d),DrCRES(	 4)aa	 uM13	 (	 8),OELTS	 1DMIw	 (	 6) 1 0LHS	 ,OM15	 ( 4),
a 0LTM1,OLT-4Z,OLTMa,UM1h(18),EPai DMB,
° r.P31i	 ,LM21	 ,c^S13	 ,nM22	 (	 12)9EPS25 9°	 IjHd3	 ,E.P53	 99,124	 ,EPS5	 ,UH25 ,
°	 LPSf	 t^M^6	 ,EP59	 ,UM27	 ( K5),GREFF ,
a DM2d(17)	 HGC7F,OH24(44},
° I145ALP	 UM31	 !	 2),INOAti'C	 ,f)H32	 ,
°INDAT.4 	14	 UTeL' H3	 (1t^) , INOP3K,UM38(34)
COMMON /DirCOM/

114JaKP	 , U44-	 ,INDSTE	 , INOSTF	 , INDSTG
U44^	 (	 2),INJ'.^TR	 ,INDSTY	 ,OM42	 ,INDTFF 9

•	 UM13	 ,INOVPC	 ,OM44	 (	 9)9a	 r1STAGE	 9UM46	 (	 3),OMGPR	 ,0M47	 (	 63),RE!'	 ( 30),°	 r:E77F	 ,IiM4n	 (	 iUVP77F	 ,DM5il	 (	 141 ,
a OM51(6)	 SIGN,f1M52(ub)^TIME,DM^}(2}
°	 TIMt;,	 3),TIM,11M'.^7	 (	 X
a	 TLi.	 ,TLL2	 J L13	 ,THAX	 VDM57	 ( 12'71'1,
°	 PRIIT	 uH`rd	 (	 6)	 STGVAR(	 2)	 DM59	 (	 13)+DM{r3 (277),N3TRUT,^H r,i( ri'A1 9 IL I 6M62(215) 1 ALI^DES,DM6f (11j)9
4 IN!1LG,11M1. ( I'll ),onm (^.oHl

CJMHOfI /TA 1^F+f; /uUHN^ (1+. 1
C04HON/-- X_ AU1/AUU.H:,SHTS,TIMEI,ALP001,DUMM1(5)
r,OMMON/Ltj/IUM,t(f)
C04tIOt./AUTJG/IUM4(4r)
COMMON/ A U f F'Y.G/ I()M5 (5.s )
i.OHMil ` 1/ L +;nU 15/11J Mu(14 )
CJHMON/FLAUP / I°H1(6.;d)
CJ;IKON/AuTSAC/ALPJK19(J')ESR,DUMM3(4)
COMMON /HTCUM/HT Hll	 HT2
CU4HO N /CO 4fr(u/1C7'JTk CUNTRioICONT2,ICONT3
LOGICAL	

SdT1I 
4TM SWf.i

EUUIVAL04CL-TH	 SKIPUP)
DATA STCO : ic9STLOM3 , 6LANK / 4HT14AX 5HSTAGE,6H

i FO?MAT	 (^H	 SX,i.A6/IIH	 A6)),	 ,15X,l
3 FOPMAT	 (Irl.915X,4rfaTOP)
7 FOPHAT(:..( „ 15X,'FHSTAG _ 	DATA ERROR)
9 FOOMAT	 (1H.	 15W	 STAGE	 ON--,2Ab}
1G FO-!MAT	 (1t1,	 l5X	 5HSTOP-	 A6)

4400+44 aaa^ +q+4+b44+9+0+9+ +940 009+f49aq +++^ ++ ++04 49
[NITIALILATIGM BEFORL DATA Rt.AU FOR ALL SUBPROGRAMS(,̀ 4aa aasa4a4s4aa as+++444+a+++++gg9q4++++++444+q4++++4+

( iGiNA . PAGF- 9S

OF R Q9UAU
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^j	 I
91TN^(tI)•'= 

o3^ 9
00 35 iE=A 1L
RcMt1i}= iL^14K
OJ ire IE = i 4
Ai.3Ck51 iii =6LAKK
J^G.^'^S { II) = BLANK
no 2U I=1,.0
IOM4(I)
Oil 21 1=:,b3
IJMS{I}=.
J'J 43 1=1114

JJ ^ y 1=1^bJ8
I3Ni(I3=.
CALL LUE4,Z1
CALL ThtSi
CALL VFC51
CALL SAC:;L
CALL OPTi
CALL FLLX'
54TH=.FAL L•
SRT3=.TRUc.
N TAGt='
1A11STE=1
I.4 0ATM =1
SIbN=1.
A'lAXH=	 E.0
0 = L TS=, i
P.^IyT=_.
ULTM1=. J,,j1
OLTM2=.u..i
TIMe:{ =J u.
ULH1=1.

_PS S=t
itP35 =1.
LPS7=1.

PS 9=1.
P:, 11= I.

EPS13='.
EP,:5=^5	 .
JHwF4=7.29_11538E-5
R371F =c. 4%i)4c8.
RP77F 3:")59t:.
REL ERl-
^tL^F^ = auvwrJ7

A^1Ih;..t =	 ,.:
4MAXtR=l^.+r,..
T14 14T = AMINER
JLTHS=.J,1
6-t=FF=aG.'74
AUTS SU-14OUTINr INITIALIZATION
34Ti=.T4U^:.
ALP001 =J.
BUTS - SACS SUBROUTINES INITIALIZATION
ALPJR1=u.
OJt.iR=u.
rtrrt004*;0% * **** *****rrtrtrt } rtrrtrtrtrtrrts
POST JAA INITIALIZATION ANU PRINT
rtrtrrrtrrte^rtrtrrtrtortrtorrr*^rtr*rrtrtrrrrt^*

ICONT^i=1
CALL 0VEQLAY(4LTOLA,lj.!p6HRECALL)
CALL STGTil
CALL OtF

J7

36

i; j

2u

21

23

24

C

G

is

C
264

266

i

i

.14

1
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ORIGMAL PAGE IS
OF POOR QUALITY

H.= EU LTri
IF (TTIMINT .LT. AMINER) TIMINT = AHINER
C4LL I14PUZ
IF (SWT2 )GU TC 3j2

C

	

	 AUTS SU^i ,?UUTINE INITIALIZATION
AJOIMI=ALPUES
TlNE1=TIME

C
HT=t}ELTS
HT =HT
HTZ' -HT
3.IT2=.T101JEa

302 T=TIHc
TLI=TIM;:
TL !!=T 11 ,-
TL12=T[Mi:
TL13=TIME
TIH,:S=TIM- ; -T IMSX
INJARC = H4 t.;?f .uT. AMAXH
CALL LINTS (13)
HRITL (o.:! ''Li9( 1! I - 1 3U)
IF(IN0VPk3,r.().,)(;O T^1 W
IC304= 4
CALL OVr_ :+LAY(4LT0LA	 t u96HRECALL)

303	 IFIINUTFF#c0a4)GO TeTI 3a4
ICONTR=l
CALL UVL ,'LAY14LIOLA 1 J 6HkLCALL)

3114	 [F([NUAL 1 .LU.1,)i.0 T8	 .^,
IC , )NTu= S
CALL (JVr.ILAV(4LI0LA91*)s6HWFCALL)

3d4	 ICUNT u-',
CALL OVL-'.LAYI4LTULa919J06HRLCALL)
IF( IN%(G.;.U. U) GO TU It.b
ICOkT I=A
CALL iJVLiLHY(4LT0LA+:,,,s6HRECALL)

Sufi jK IPuf'=.T-W[.
CALL VPCS'

C	 P3ST OATS INITIALIZATION FOR SUBPROGRAMS
CALL LuzA,1.:
CALL 01,fZ
CALL FLLIZ

4613 CALL OPTr
(TALL SUF'Lril'
CALL ONTii
IF(INU.IUT.LU.:IG0 TO 3u7
ICONTR= 2
CALL OVE-'LAVI4LTOLA94t,. 96HRE:CALL)

307 SKIPUP=.FALSE.
ENO = .FALaL.
TIH:A=OELTS+T-1.0-6
TIMEP=PR[VT+T-1.E-6
srtsa^se+a^r^ros^a
cXtCUT IVt F'kUu'2AN

412 TPO = T+L,:LT:.)
IF (TPO .LT. TMAX) T.0 TO 413
3-"LTS = TmAX-T
H,	 = 'JLLTS
ENI•TaUL.

413 CALL MIHIY(MIH)
IF(MIHot:..-)GO TO 4.5
CALL STJFLOF'
IF(ZNJSTL.LQ ..)GO TO 41.7

!`}	 IF(ENU)GU TO 417

a
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^•	 ,ter` ^..^;r,~^:r,^,^,-^ ;;^	 -	 _ -

WE

I

ORiGiNAL PAGE .99.
OF POOR QUALITY

1 ..JAIL+'i`L^ '- xG2
-60 417

IF(4. T.TIHEP)GO TO 414
IMEa = T+P, INT -1.E-b

CALL OPTf,
IF(INUaUT.tO.,;)GU TO 416
ICONTR=2
CALL OVczLAY(40OLA,c,..o6HRECALL)
GJ TO 415

414 IF ( INOAUT . EU *, )GO TO 416
ICONTR=1
CALL OVERLAY(40OLA,2,4,6HR'ECALL)
Gil TO 41h

435 CALL SUFLGP
IF(T.LT . T'16X)END=.FALSE.
IF(IND .iTc..LU.,. ) GO TO 417
IF(ENO)GO TO 417
IF(I1105T1;.NE._)GO TO 417
CALL OPT-;
TIMED=T+PtIP1T- 1,E - b
IF(T.LT.TIMEA)GO TO 416
TIHEA=T+.1EL T S-i. k-t.
IF(INOAUT.LO.ulGtl TO 416
ICONTR=Z
CALL OVEgLAY(4LTOLA/2,J,6HkECALL)
GJ TO 41:)

417 CALL OPTb
IF(INUAUT, r_O..)GO TO 414
ICOhT4=2
CALL OVE gLAY(4LTOLA " .,6HkECALL)

41b IF (INOST' .CO. c,) ^0 TU 744
IF ( _.lU ) GO TO 743
IF (I-1UST-; .EU. 0 GO TO 412

C	 444444o4r4444
STAGING IS HE QUIREU
• r IF r t r 4 4 4 r 4 4 4

511 I NU:iTG = l
CALL LIN_i (2)
WRITE (Goi) (STGVAR( I)7I=19Z)

5Z4 0U ti75 JJ=174
AINCPS (JJ1 =uLA),K

525 3ECRC3(JJ)=6LANK
IF(INDSTF.EO._) GO TO 531
INDSTF=6
CALL LINtS (2)
WRITE (b,l„) STCONS
GU TO 744

537 INDbKP=1
CALL UtF
I,;ONTR=1
GALL OVF gLAY(4LTOLA,1 Ljt 6HR CALL;

C	 ,TAGS U TA IS READ - ^EaT M JOR OR MINOR
543 I,4U3KVr-j
572 IF (I?4O3fY. FIE.J) GO TO 631

CALL ?rGT;I
T=TIHc
HJ= UcLT3
SKIPUP = .TRUE.
IF(SNT3)',U TO 22
IF(IP,ULG.W .c)CO TO Z 
NOcFS=50`!JjTKUT
IF(IL.hc..,)NDEFS=34NSTRUT
CALL L'IUPO ( NUEFS)

;FIISF(TiH
I
{1;INDLG).GT.L)GO TO 416



ORIGINAL PAQE 49
OF POOR QUALITY1

	

0	 I1;bG!-FINJE^
ICONTR=6
CALL 0VEwLAY(4LTOLA,1,j,6HRECALL)
CALL LGE4i2
CALL LGEAR3
CALL FLEX2
GO TO 41,

601 INOSTY=„
C4LL OcF
IF (INUSTRs E)i.,il GO T4 664
INOSN=,
T I'i.;X=T
NSTAGc=N+ ; TAGftl

604
E
 (ISIGN(1,INOVPC).GT.01 GO TO 6,75
ALL VPC5!

IN(jVPG= - I.4E)vpC
ICONTR=4
CALL OVE-tLAY ( 4LTOLA, ! fSHRECALL)

605 IF (IS:Gv(b,INOTFF).Gf.5) GO TO 638
CALL TFF'
INOTFF=-fNOTFF
ICONTR=Z
CALL OVEILAY(4LTULA,1 L,6HRECALL)

608 IF (ISIGA(L,INCALR)•G .v1 GO TO 264
CALL 34Cj1
IHOAEP=-INOAFR
ICONTR=3
CALL OVcHLAY(4LTOLA,1,Z,6HRECAL0
GU TO r-t*

743 CALL LINES (c)
x'.ITE (6,1_) STCOH2

0744	 GENERAL STOP
744 CALL LINES (2)

H•tITE 
"'0 '.iT..,NCH=. LUi.

CALL LGLAaP
RETURN
EA()
SUbROUTlW INUPO {N,L)
INTtGER 01)
COHMOY / JI ?CUM / SKIPUP ( 646)INDSTE I L2451,D M (21368)
COMMON /UPUCAL/ NUM	 N( 9L1,Y( 9J)
IF INUH+N .LE. 9.0 Gb TO 5
CALL OEF
xRI7t	 tEa , r,,;,l

744 FJ PATts ìH,)JUH[1Ek OF INTEGRATION VARIABLES EXCEEDS HAX LIMIT

5	 NTUrht^e„^ Nil" +1

	

20	 L ( i 	NUM

c to
J . IROUTINc LNURO(MNI
O"471ON/UPOCAL/AUM,P (9u ),Y (90 )

YW NISI 't= NU M -HN
^RETURM
.V0
SUBROUTINE INPUZ
CJt MON/UP}CAL/WH,Pt9;.),Y(90)

	

9	 UO 1L I=10',
P(I) = u.

!i
RET URN

  = ^ .
(J  

'3O)

t

A-b

^.



A-7

U1 3k0UTINC INTEG(K,XDI
C,)IiMDN/UPi)CAL/NUHvP(3&)iY(1301
P(X) = XU
RETURN
-NO
.3U'3r20UTI , 4c UPUAT ( JXi.JX2 , XJ1,XJ2 9 XJ3.XJ4,XJ5)
COriMD11/11I^I,Y/SKIPUP DM(b45) INOaTE(12451,DM1(2G68)
GOHMON /UN'I

O
C4L/nUH,P (90,Y(w

LOGICAL -KIPLP
IF (SK1P'1P) GO TO (2u1„20j,2tjv203,2G41 , JX1

GO TO IiL6 9 IJ 9 1 014 , 104 , JX1
104 XJ5 = Y (,)Xc+4)
1u3 XJ4 = Y IJX2+o)
1:2	 XJ3 = Y ( 1X1+^)
111	 X,JL = Y(JX4+1)
la y XJ1 = Y(JX.	 )

,±LTUWf4
2;4 Y(JX2+4) = XJ5
263 Y(JX2+j) = XJ4
2'2 Y(JX2+4) = XJ3
241 Y(JX2+1) = XJ^:
2G6	 Y(JXc:	 ) = XJ1

kETURN
E10
SWIROUTIN^ MIMIN(MIM)
LOGICAL id
COMMO ,I/L)14GUM/F,UX,X,STOPIT,IVARB4,SH2OHI(2),OXHI4v

*uXr1AX i-.- LL R' 014;2(-31  KELER2 , UM3 (629: INOSTE, DM4 (930) v
*P-ZTMir.,OM5(1l1),INDIG,OM6(1511,DMF	 uSB)
CDMMON/U1JdCAL/K,P(9u)Y(4:)

Oi4`70H/HTCOM/HT HT1 H{2
llIHcNSIO (1 YMAX ( '̂ „), ^,e(9^1)APO(9015' . 94),YP ( 9p)sY1191' ),Z(4Il),

CxK(9L,3)
MiM=L
ACH=,,.
AF=X+OX
IF tIYAROH .NE. r) GO TO 300
X,,=X

L0	 Y!4AX ( I1=A S(Y(I1)
30	 H=aMIW( IHT,HTI,HT2)
4u	 X=X„

H=AMINE (-°+.l5 (H) ,ABS(OXMAX) )
00 5w 1=i N

50 Yj(I)=Y(I
CALL OPT7
CALL OPT4
IF( SW * O,2.(INGSTE . cU.,.))GO TO 360

PJ(I)=P(I)N
6.1 	Y(I)-Y, (I)+,;.5*H*P„(I)

X=X,+,.5*H
CALL OPT7
CALL OPT4
IF(IMUaT , .CO.J)LU TO 36J
IF(SN.AND.(#i.GT. ,TUPIT)) GO TO 271
01 8. I=1, 11
St I)=t. .l* N iI)+P,^ SI1

80	 Y(I3=Y,.(I) +..5*H*P(I1
CALL 'JNT7
CALL OPT4
IF(INOSTF.tO.Jlr,O TO 360
IF(SH.AN.1.(H.GI.STOPIT)) GO TO 270

r^.	 00 9d I=:,N

t

x ham..	 .,:n-^^,



y d 	 Yf3}=i+.1If+H1P11l1
X=xd+H
CALL OPT7
CALL OPT4
IF(1N11aTL,[,U.d)G0 TO 360
IF(SW.ANO.IH.f,T,STUf'IT)) GO TO 270
UO 1^4 I	 N

101	 YP(I)= Yu(l^ +H*(P(I)+S(I))/6.
li d 	X=x,;40.z5PH

00 144I =111(
121 Y(I)=Yu(L1+J.25*H*P,'M

C.+LL OPT7
CALL OPT4
IF(INO3T = .EQ.0 GO TO 36U
IF(SW.A ;?J.Qi.GT.STUPIT)) GO TO 270
00 13C TVLsN
S(I)=2.46P(I)+Pj(I)

130	 Y ( I1= Y,, (f)+u . Li*H*PtI1
CALL UPf7
CALL UPf4
I F (ENOST_._ q ..)bO TO 364
IF(-iW,A'aU. N. GI.STUPIM GO TO Z70
J-3 141 (-1 N

14,;	 YII)= Y,{I^+u .S*11 *P(I)
CALL UPf7
CALL UPf4
IF(IVGST=.tQ..)GO TO 361
IF(3,'.AN0.(14.GT.STUPIT)) GO TO 273
U0 151 I-1914
Yl(I)=Y+(f)+C.7*H*(P(II+S(I)1/6.

151 CALL )PT7)
CALL •.jPT4
IF(S ,i.U3.(I(4DSTE,EU,t,)IGO TO 36C
7O :5,, I-1sN
S{I'=P({)

160	 Y(I)=Y,(I)+,.25*H*('(I)
x =X u+,; . 7y*H
CALL OP17
CALL OPT4
IF (INOSTL. e(J.. )GO TO 36a
IF(SW.ANJ.(H.GT,STUPIT)) GO TO 274
0i 17uI=1;
S(II=2.,.*P(Ij+S(I1

17a	 Y(1)=YL(I)+4.25*H*P(I)
CALL OPT(
CALL UPT4
IF(INU3T=.cO,u)GO TO 3641
IF(SH.ANO.(H.GT.STOPIT)) GO TO 27J

S(I)=2.0*PII)+S{I1
180	 Y(I)=Y1(T)+L.5*H*P(I)

X=X;+H
CALL OPT7
CALL OPT4
IFIINDST = .L016, )GO TO 36u
IF(SW.AN5.(H.G7.sTUPIT)) G0 TO 273
R=L .
00 14^ I=1.N
Y(I)=Yi(IJ+u.S*H*(Ptl)+S(1)1/6.
ERP =(Y ( I)—YP(I I)/15.,

,'1	 Z(I1=AHnXJ(YMAx(11aAO5(YtI)II
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ORIGMAL PAn ,^'
OF POOR QUAL1 i V

R - I,MAX1( R A S(W)	 Ah(Axl{ Z(I) 9 1.01 )
IFIk=LLR: - RT18Dgi9^tt'4U

1
85 IF(A©gg(H) rT.ABS(OXM .N)) GO TO 276
9J	 YMAX(I)=l^I)

IF(INOLG.4L.L)CALL LGUET
IF(5H)GO TO 360

205 x]=XO +H
fF(A(3S(XF - X3).GTal.E- 1u)GO TO 211

211 CALL OPT7
CALL OPT+
GJ TO o6,.

2i1 IF(H.GT.P4TMIr4)GO 10 212
4CH=ACH+H
IF(ACH.GE.PRIMIN)GO TO 213
GO TO 22.j

213 CALL OPT?
CALL OPT4
HT=H
CALL LINES(11
HRITi ( 6 ?,;,.)HT

740 F'J^MAT( )[28 INTEG RTN.	 HT	 IE15.8)
HIM =1
pit TURN

212 A:H=u.
2G3 IF ( R - RELER2 ) M,,23,. 240
231	 ! (=H+H

248 HTCABS (
H)•LE.ABS ( XF—X.:): GO TO 40

H=XF—Xu
GU TO 45

274 H=,,.5#H
UO doi I=i.N

280	 VPII)=Y1(I)
GO TO +1,	 I

30J H=D
X/ AUS(FLOAT(KF))

K m.
3G5 K=K+i

DO 3'6 1;^19N
316 Y,!D=Y(D

CALL OPT1
CALL OPT4
IFIzN.OR.(INCSTE.EO.j))GO TO 360
X=x+ .5*d
Ou ;3u J=112
00 32u I=' N
XK(I * J) = H* (I)

32u	 Y ( I)=Y4(I)+,, . 5+XK(19J)
CALL OPT1

336 CALL OPT4
IF(Ir)O^iTa . EU.i,)GO TO 36J
X=X+.,.'p'H
00 iµ„ I = I A N
XK(Io3)=4'^(1)

341	 Y ( I)=Y.(I)+XK(Iv3)
CALL OPT?
C4LL OPT4
IF(INUaTE. 9EO.r)GO TO J6u
O0 35u I = 1. N

353	 Y(I)=Y (I)+(XK(I 1)+2."(XK(I22)+XK(I,3))+H*P(I))/66
IF(K.Lfa'!F) GO T8 3G5
X=XF
IF9INOLI, . NL.JCALL LGUET
CALL OPT7

n GALL OPT4
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4 NiI^c{6f7Si`}NT
K;,TUPN
ENO
3U IRCUT IN-' L60cT
COM40H/UROi,AL/hUHt P(9:) I Y(9L)
C0MM3N/LGUt/LA(2 1.0FC2(5) P2(5) PRES(51 0(5) IPPToLTPT
CJMHON/UI?LOM/t:M.(b461'iN^STE(6^5)'NSTRUT'DM^(84)'

CAZ (51 .IL,3CT (7) ,i.S2 (4) ,
CJM.i(5l 

/

MA5S2(5) UM	

;

51341 ES(5)'SB(5)'DM4(13k),IS(5)'OM64127)9

CCJMM0^1/HTCO y 1H aiT1rHT2
REAL MAS";2
IF(INULG.LU .2)RETURN
Da 1. 1=1^NSTRUT
K=,:4I*NSI^UTT
J=LA(K)
KK=K-1
JJ=LA(KK)
L=KK+ +NSTRUT
LL=LA(L)
H=K+a*N5TiUT
MM=LA(M1
+JN =LA (11
HTL=HT
IF (P (J) ) Tn, 77 7d

7b	 TT1ME=Y(J)/AlA(P(J))
19	 IF(TTIMG.I,t.HT)GU TO 77

HTI=TTIME
GO TO 77

78	 TTIHt=(S!1(I)-Y(J))/P(J)
GO TO 7.1

77	 CONTINUZ
IF(Y(J1.'.T.(-E5(I)))GO TO 5L
N-^ITE(b'49)19Y{}}

49	 FOPMAT (56x 9 41+-tS ( ' I S k CH) EXCUDED/
C56X ' ZH3( ' I1 4H) = Li 7)

5C	 IFIY(J).Ltq^S(1))GO TO 51
IF(Y(J).LL.(S(I(II-tS(1)))GO TO 55
IFIY(J).LE.(SD(I)+LS(I)))GO TO 52
N-CIT"b 53)I f^ IrY(J)

53	 F,)KMAT(.dx,4H e:;(,1ItILH) EXCEEDED/
CSBx ' tHSI ' I;, ' 4H) = L•k5.7!

52	 IF( Y(JJ1.LE.L.)GO TO 23
Y(JJ)=,,.
PlJ)=^.

20	 IF(P(JJ).LT.ti.)GO TO 55
P(JJ)
GO T O 51i

51	 IF(Y(JJ).GE .L.) GO TO 21
YIJ.)1=^,
N(J)=^.

21	 IF(P(JJ).LT.G.)P(JJ)=;.
55	 CUNTINUz

IFIIL.14E.JIGO TO 6L
HTc =HT
IF(NI Pill) )d6 ' 87 88

86	 TTIME=Y(MM)/AS(P(MM)1
69	 IF(TTIML.Gt.N G,(S TO 87

H72=TTIME
GO TO d7

88	 TTIME=(S_T(1)-Y(MM))/P(MH)
GO TO 139

87	 CONTINUE
r1	 IFIY(MM).'vT.(-ESZ(I)))GO TO 58

I

x

^1
iA-10



	

,.	 ^0'4M^ I 'iI ce iA i `^.'(. c, I1i,,H) EXCEEDED/
C53X 3HSc(,I1 4H) = E1^.7)

	

58	 1F(^(M$1).Lc.IS2(I))GO TO 6,l
IF(Y(MM).LE.(S2T(I)—[.:,,;(I)))GO TO 63
IF(Y(HM).L	 (a2T(I)+ES2( I)))Ga TO 62
WRITL (6,hS1 I,I,Y(MM)

	

63	 FORMAT	 EXCEEDED/
C33k 3 ►952( 	 1,1 4H) = El.^.^}

	62	 IF( ^f(LL).tL.u.)GO TO 22
Y(LL)
P(MM)

	

22	 IF(P(LL).LT.C.)GO TO 6^G' To 14.
	61	 IF(Y(LL).GL.6.)GU TO 23

YILL)=u.
P(MM)=,

	23	 IF(P(LL).GE.C.)GO TO bJ

	

40	 P(LL)
	8 	 CONTINUA.

IF (I0(1) .NZ. ( — il )GO TO 10
P(NN)
Y(tdN) =,,.

	i0	 CONTINUE
RcTURN
Edu
SUDHOUTiNr STGTSI
LJGICAL SH
CUI4MON /DIRCCM/

*CUMVAL(5 1 , yr9(0) , AINCPS(4) 	 OHZ(29L)	 DECRES(4)	 OM3(51G)a• STEST ( 41 , STi::;TD(4)	 DM4(1871 , STGVAR(^i)	 DM5(543;,• IGTAf,c.U'1^(9i4),UMI[2 6 )
CUMMOV/STGT/IGCUNi KCOUI(T t LOCAIN(wl LOCADE(4)
C04M4N / C l )'9T RO / ICON R,CONTK191CONT2r CONT3
DATA BLAIJK/1)I
ICOUNT =
KCOUNT =
00 1. L=1,4
IF (AINC,' . (I) .LU. BLANK) GO TO 15
ICOUTR=8
00N1R1=4IACRS(I)
CALL GVERLAY(40 OLA,ty^,6HRECALL)
LOCAIN(II)=ICONT2
IF(ICONT3.L0.,)GO TO '2
WRITE (bell) AINGRS(I)

	

11	 FOPMAT (24H LRRUR.THE STAGE VARIABLE '¢A6,Y	 2hHfa IS NOT IN THE DIRECTORY/24HU...LOOY.ING FOR NEW CASE)
CALL LXEHt(0
RETURN

12 ICOUNT	 = I COU N1+1
CONTINUE19

I 9
IF	 [DE.C9E^(I)	 .E4.	 [(LANK)	 GO TO 21
ICONT,t=B
CON TPI=07CkES(1) 0
CALL OVE4AY(4LTOLA,1,u,6HRECALL)
LOCA0	 (I)=1CCNT2
IF(ICONTi.Erl..)GO	 TO	 24
WRITE	 (6 11 )	 DECRES(I)
CALL	 EXEk tl 6)
PETUNN

24 KCOUNT = KCOUNT+1

21 RE I UR i^ ` " d
Eiji)

A-11
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-."V

q::^4.:"l^e'^^
.^a3

'n',b. ''a.giix '^'k'^-+k^.k^lx^*^^3.,' i^ .'. ^ -•vx.., :,:k	 _

L^ tii'N 1;C UlljTSrtlNnaTr)
iCJMVAL15),aW n ,ii(18) AINr,RS(4) DMZ(292) DECRE5t4) 0M3t5163
25TE^T(4) ^TESTC(4)jL;H4(187),ST^,VAR(4),O^15(543);IStAGE'OMfi(5i4),
3LIM7(,.j-)8r

COMMWI/., Ti.T /IG CUNT , KCOUNT,LOCAIN ( 41,LOCAOE(4)
LOGICAL 3d
DATA AINCt # ADECR /5tIINC12. 5HOECR./

22	 IF (ICOUNT.ED.,) GO TO 3^
IF(ISTAGL'.L(J..)GO TO 61
00 5u 1=1 IGOUNT
J=LLCAIN(I)
IF(COMVAL(J),NE.STEST(I))GO TO 3C

bi	 COr4T1NUE
GO TO 43

61	 ;0 ^3 1=1II(;WhT
J = LO(,1IN( 1)
IF (CO4VAL(J) .GE. STLST (I) ) GO TO 40

23	 CUrITltll)L
30	 IF {KCUUNT .L(3. of GO TO 33

IF(ISTAG_.LR.k,)GO TO 64
00 u5 1=1 KCUUNT
J=LCCAUC(E)
IF(t; r,MVALIJ).NC.:;TESTO(I))GO TO 33

65	 CJIITINUc
GJ TO 5,,

64	 00 32 1=1,.KCCIJNT

IF (GOMVAL(J) .LE. STESTO(I) ) GO TO 5U
32	 CONTINUZ
33	 INOSTG =

SW = .FALSE.
RETURN

4;	 ^;TGVAR(2)=AINCFS(I)
STGVAR(1)=A INC R
GG TO t^1

58	 STGVAR(21=0EGRES(I)
STGVAR(1)=AuE:ri

51	 IVUSTG =
`W = .TRUE•
$ETURN
ENE)
9LOCK DATA TDATA
CU4'1ON/T4 i'OM/LOL3 (:1`,) .ST ABLE (11.i )
DATA (STA3LF{I}t1=1,1.5)0

*6d8TABu1 , oHWTAF^ipuHWfAU^i: , bHdTAB,3 , bHTTAB.i tbMTTAE3r2,6HTTABI.1,
*orITTAB11,orIC7Al3 ^' uNUTAb.2,61ICTA13j 3, 6H CTAB.a,bNCTAO ,5,6HCTABJS,
*5HF(Ao.1,r mFTACu2,rHF1Adu3,bHVTAf3.,i,
*6HVTAti4 2,6HVTAi3u3 , F,HV fAO? a t bII4 ADU^,bHVTAR3 b , 6HVTAll„7t6HVTAR4Bp
*6HVTAU. 9toHVTARl,if,HVTAHiltbHVTA812,6HV(A(113,6HVTA814tbHVTA,A5,
*oHVTA816, bHVTAU17,6htVTA8lcl,6H4 ARLi l bHATABL2,6HATA1,3,
*6HATA :164,bHATA9;S.uHATAH % (, t 6HA1A9337 , 6HATA13,d,6HATABC9,c) ATAfii3,
•6HATA811r-,;)HATAll12,t,HATA013,6HATAB'4,6HATA8151,6HATA6i6tuHATARI71

♦ 	 *6HATA1316 , 6HATAH19 , bHA1A 8 2(t6HATA{r21 , bHATA822t6HATAb&3 , 1,HATABZ4,
*6HATAB25 t orlATA02r. , EHAIA1327 1 6HATA g 28 1 6HAIA029 , 6HAIA03 y , 6l A AB3'j,

*SHATABS9j6HATA(1 4^, 6H A TA841,bHAT AB42, 6HATA©43,6HATAB44,6HATA845,
46riATA046,oHATAU41,bHATAH48rbHATA849tbHATA05 ,6HATABSi,6HATAO52,
*6HATkP:3;.ohATABS y rbHATA°355,6HATAU56,6HATAA5 ,6HATAB58,6HATAB59,
*6HATAi?G.i,uHATAI361,tiHATAHG2,bHATAf373,6HATA8664,6HATA865,6HATA666,
*6HATARof,oHATAOb8,tHATA869,bHAT480,6HATA87 i, IiAT487Z,6HA A873t
*6HATA874,6HATAR75,bHATAH76,bHATA877,6HATA878,6HATAB8(1,6H
ENO
SUBROUT1W TSRCH(SYHZ LOC2 N2 IER)
COMMON/TA;CDM/LOCSIi-.9),STif3LE(115)

INTEGER LOC21N2)

x

A-72
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^	 Y

ORIGINAL PAGE 1S
OF POOR QUALITY

DATA HAXT/115/
00 1^uj I=itHAXT
IF (SYM2 .NL. STABLE(I) ) GO TO 1000
JH=I
UO 5C^ J=1 N2
LOC2(J) = tOCS(JM)

500 JM=JM+i
IER = —1
R = TURN

1031 CONTINUE
I6P = i
RE TURN
E140
SUBROUTINE ASPCH(LOC1 SYM1)
G08MON/TAk)GOM/i OCS( 11b),s57A$k.E(1151
DATA RLANKaHA) / lH ,11'x/
DO 20:u 1=1sMAXT
IF (LOCI .NE. LOCS(I11 GO TO 2000
5YM1 = STAULE(I)
d^ TUkN

263E G3 NTINUE
SYM1 = BLANK
RE TUP.N
EAD
SUBROUTINE DEF

C	 TITLE PRINT POUTINE
COMMON /Gi- e COM/ 01(044) , INDSOF , 02(19) t LONG , NCASE , NPAGE

• NjTAG— J3t1eL4} 04(2,,f,8)
93C FJ P MAT ( 114.j3F.X j 4 .H!3IX OEGPLES OF FREEDOM FLIGHT PAT H STUDY/

•1^1 ,42XscdKGENcnAL1LE1) COMPUTER PROGRAM/
$ 1H, 28X,7HIN( + SOF IE 1 5X 5HCASE A6,IX,
36HSHbr- IZ,5X,5HPA6r I>i/1H }

14PAGE = NPAG;. +1
LING=j
WRITE (5a9JLI1NC50FaNCAScaNSTAGE,NPAGE
Rc1 URN
ENG
SUBWOIJTIAc STFL(JOPT N ARGI)

C	 GtIIEF(AL PRINT ROUT ^N^
LOGICAL ULLAN,INTEG
COMMON/CLFAUF<IZ a CLEAN INTLG
COMMON/ STOP.A/AQ6(48) 9 A UST(8),GETARG(e),NENT,LENT,K
DIHEN5IGh AkGi(1)
IFIJOPT . c rd.w)GO 0 5
1F(JOPT.E'}.3)G0 0 6
00 4 I=1,:)

4	 ARG ( I)=ARG,(I)
NF(JO1T-1)1,2,3

IF (IL. 3: 0. j) RETURN
CLEAN=.T4'1c.
CALL ARPAYIN,ie
RETURN

C
2'	 N-:NT=2

K= 1
CALL ARRAY(N,6)
P_TUr- N

C
3	 N--14T =4

K=1
CALL ARRAY(N,3)
RETURN
GETARG(1)=ARG1(1)
NENT=5



7rt

K
'Fj r

Y'

t

t

E ACL A k k A Y (!),C )
P = TURN
::NO
OLOCK UATA STFLO
COMHQN/(;L_AUP/I2 CLEAN,INTEG
LOGICAL CLLAN,INIEG
DATA Icet;LLAhpINTtG/_ 9 . TRUE. t.FALSE./
EN O
SUt3ROU7In_ STOVAR(N,A 5 CrO,E,F,G H)
C pp MM pN/5TURA/ARG(481 ^L^Siie1,GETbRG{BIsNENTyIENT,K
IF(IA;j,,( E i).Lt.2)GO Ta 2
IF(Id$f.'(i4).LE.4)GO TO 1
GETARG (J) =H
GETARG(7)=G
Gc.TAFf,(6) =r
GGTARG(5)=c

1	 GtTAPG(4)=0
GET ARG(3)=C

2	 GETAPG(0zli
GZTAPG(1)=A
N- PIT=
K=2
CALL ANkAY(N,E.)
RETUuN
E X40
SUOROUTINE ARRAY(N IOPT)
LOGICAL CLLA4,INTEI
COitM0r)/CLLAUP/12,CLFAN INTEG
CUMMON/STUB'A/A4G(48),ALIST(8),GETARG(6),NENT,LENT,K

7'05 FORMAT(5X,I8,1I15)
713	 FUPMAT(7X,A6.7(gA,A6)1
115 FORMAT(1XI8(iPE15.7))
720 FOuMAT(LH J

IF(IUPT.N4. j GO TO 2U4^
IF(NtNT.t'I.LLNT)GO TO 1410
IF(12.L4.u)GO TO 11U5
CLEAN=.TK,)L.
GO TO 2 1.,

1005 CALL LIN?.S (1)
N ,2ITE (6,12)
IF 04LNT.CU.1) RLTUPN

1410 M`N1Ax=IAd4(NIT` 11
L= )4T =NtNT
J-1
GO TO 5d:

C
C	 CLEAN UUT ARRAY
2JJL CALL LIN_.i (1)

IF (LENT.,;t.4) GO TO 2u1;,
IF
RITE N(b^115) (ALIST(I),t=1,IZ)

GO TO 2011
20u5 142ITE 1h,7u5) (ALIST(I),I=1gI2)

GO TO 2^2.
2016 k12ITE (6,7i„) (ALIST(I)9I-1YI2)
2026 I2 =6

IF ( .NOT . CLEAN ) • GO TO 5(10
CLEAN=.FALSE.
GO TO 1 y

C
C	 DEVELOP ARRAY

r, 1 ALIST (I2) = GETARG (J)

E

A-14
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JRIGIKIAL SAGE &Si

OF POOR QUALITY

Q' 0 UI5i 7i41 = ARb	 (J)
520 J=J+1

IF (I2 .t11. P) GO TO 2-JJ
5Ju	 IF ( J.GT.AHAX) RETURN

I2=I2+1
GO TO (513,5(1),K
E140
SUBROUTINE LTIJLS(LCOUNT)

LINLS ACCOUNTING ROUTINE
COMMON /UIRCOM/01(bb3tiLONG902(1227),03(20681
L J'JG =L UN1,+LCO()NT
IF l LON(a, LE. 51) 9ETURN
CALL ULF
LUNG = LGOUNT
PETU4N
ENli
FUNCTION ASIN(X)
EXTERNAL ACOS
ASIN=1.57..79b3-ACOS(x)
iETUPN
ENO •
FUNCTION AI:oS(X)
IF IAVS(%) .GT	 1 GO TO 130
IF MIS ( X).GT. 7.45u58u6E - u9) GO TO 5J
ACO5=1.7.7363
RETURN

5.",	 IF (X .N'-. 1.) GU TO 4:1
AGDS=J.
RE TURN

40	 IF (X ,NE. (-1.)) GO TO 3L
ACOS=3.141592b
RETURN

30	 A=,.
xi=x

If ix1 1 .G . 6 . )GO TO 1V
sa,1.

GU TO 5
sa	 SA

X2=(2.*xl**c)-1.
5	 A=A+SA*2.**I-II-1)-1)
20	 X1=XZ

ACOS=3.141592n*A
kt^TURN

133 41T = (6,2u."
2J3 FJaHATl26ii , APGUMtNT OUT OF RANGE % =E2,.8)

AC^JS=955^9359.
Rz TURN
Eli o
FUNCTION AT AN, (Y X)
SINGLE P-?cG1SICN FORTkAN ARCTANGENT FUNCTICN SUBROUTINE

3	 NDTE. -----	 Zt;tO ARGUMENTS WILL EXIT WITH ZERO AN5NF&R
^	 *$4****,FG4*$1**MF**,F4*$iFI,F{,*rt*+F*$R$**^i *,F*ii*i*4$*Fi$ i

LOGICAL INUIC
REAL L
DIMENSION AA(6)vA14f H ( 4),PN%4)
OATA	 ( AA, I = 1 b)	 /
MIN I5 AA(.)	 M4^t ISM AA(6)

*	 .18u2b451,c - 8, ol?b3.'G981t +Uv .57735u269E+,: t .119175359E+1a
2274747742E+1, .134217728E+9 /
DATA	 (A(I), I = 1,4)	 /

*	 .4491,87ci4E+r, .195u14224L+u, .944754986E-1, .288535359E-1

^r
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LL;1

i

r

^`! a0ATA
1398^^7^AE +l, 1 :396,^5255k+3,	 .218181818E+b^	 .168724^15EtJ /

DATA	 (NN(I)	 I	 =	 1, 4)	 /
349.6'p 	E*,.t	 .6981317W..+, q	 .10471975PE+19	 .13962E340E+1

UATA C.,	 Ca,	 C3,	 L	 /s	 .511;34^9^^-!	 .27,.'19841.5L-2•	 .216649136E+0 ' 	.163636364E+0
PIOVZ,	 ONE^I	 J^OATA

/
.57:7^Gd6.+1,	 .314159c65L+1

IF	 (Y	 .C-).	 (.u)	 GO	 TO	 16
IF	 (X	 .E1.	 j..)	 GO	 TO	 15
INOIC	 =	 (X	 .LT.	 .k,)

C .TPUL.q ANGLE	 IS IN CUADRANT 1 OR 4RINUIC =

9 Z	 =	 A0;(R)
00	 1i	 I	 =	 1,6
IF	 (7-AA(I)	 .LT.	 ;,.01	 GO	 TO	 (18r12,11,1fy11^11!'I

14 CONTINUE
GO	 To	 1I

11 I	 =	 I	 -	 2
J =	 6 -	 i
P =	 FN( I)
Z	 =	 A(I)	 -	 IS(II/(Z	 +	 AA(J))

Zo=T1
4L3

12
J =	 S -	 I
N	 =	 .v

13
ATANZ * A 2 1 G +	

C21((Z**2)	 +	 Cl)
%T	 P

14 ATANZ	 =	 ^l6111ATAN2,R)
19 IF	 (	 .JIOT.	 INOIC)	 RETURN

IF	 (ATANZ	 .GT.	 it')	 GO	 TO	 23
ATANZ	 =	 ATANZ"	 + ONtPI
Rt T uk'.4

14 AFAN2	 =	 SIGN(PIOV2,Y)
R = TURN

.6 IF	 (X	 .Gt.	 t,.L)	 GO	 TO	 22
ATANZ	 =	 ONLP I
R- TUQN

17 ATANZ	 = PIOV2
GU To 14

18 ATANZ	 =	 H
Gu	 Tu 19

22 ATAN2	 =	 3.6
R-TUwN

23 ATANZ	 =	 ATAN2	 - ONEPI
Rc TUNN
ENO
SJRROUTIN 7 	LRRC4(LOCi)

C GCNEPAL TARLG ERROR ROUTINE
/'	 SW (6411	 f	 INDSTE ,	 DM1(1244),DM2(2116b)C'MMOIULD1nCNM/OH(5)

I ,40 STt = J
CALL	 LIN_^	 (Z)
CALL ASRCH(LOCT	 SAME)
IF	 (t+AME	 .E(J.	 16L)	 GO	 TO	 5
W-ZITE	 (6,1)	 NAML
!'E TupN

5 OJITL	 (0121
1 FOPMAT	 (I4H;TA1)LE LRROR	 A6)
2 F0- •11 4T	 (;2H.TAGLt t P ROP / I A 	 ,47H ... LOCATION	 OF	 TABLE	 NOT LISTED IN

l^)IRcGTORY...)
RE T(JwN
END
3J6R0uTIyc	 LXERQlNUti)

0 COMMON/UI-:COM/DM(5),5W(641),IP40STE,DM1(1244)aDH2(2u68)

'AGE 1,5

i
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ORIGINAL K :: i^
OF POOR QUALITY

0	 10OIR5N2.4r_Q. 4) RETURN
CALL LINES"^3

ou)
j

WRI E.(693) NUM
3	 FORMAT (1HAv15Xjp32HSTOF NUMBER I31

RETURN

SUBROUTINE NDTLU (ND,NAX 2 XW Rp IE)
C	 N-DIMENSIUN TAAL LOOK—UY ROUTINE
C	 NU	 DIM. OF LOOK—UP

B	
NA	 NUMBERS OF VALUE S OF EACH TABLE
x	 TAULcS OF EACH X IN ORCER

C	 Z,	 FUNCTION VALUES

CL^	 XAARRAY.TOF 
ARGUMENTS

ZR
C	 IE	 ERROR RETURN

C	 -1 X OARRAYRTO SMALL

C
C	 1	 X ARRAY TO LARGE

C WJ(LW°MAX(N))	
2	 ARRAY NOT ASCENDING ORDER

DIMENSION X(1)oZ(1) 9 NA(i)gXA(1)9NS(8)9WJ( 32)
I^:,=u
L1=2
LF=NO-:
00 3 Iz IoLF
L2=L! + NA(II-Z
FINU=u.
OJ Y J=Lx L2

J
F(X(J)oGf X(J-111 GO TO 6
r=2

RE TURN
5	 IF(FINU.N;.u.) 60 TO 4

IF (XA(I)—X(J-1)) 8 1494
S	 IF IJ.GT.L11 GO TO ^J

E=-1
R = TURN

10	 FIND=1.
NS(I)=J-2

4	 CONTINUE
IF (FINU1 11 lc S1

12	 IF (XA(I)-X(t2); l3913s14
14	 Ic'=1

RETURN
13	 NS(I)=L2-1

3 1	 CON IN(1E
KF=Z+OLF
HW= -2
UO 18 I=19KFy2
L1=j
IZ=,i
Mrl=4H+Z
NPT =1
00 19 J=I LF
MH=2*0(J-1)
IF(AN O4 M'l,KWl.EQv0 ) GO TO 22
N=F1;a (J) +1
GO TO 43

22	 11= 1t5(J)
23	 N= H-L1

L =L1+NA(J)
I -NPT* ( +i-1)+IZ

(-1	 NPT=NPT*NA(J)

^	 # 1 Y	 i.

A—]7
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I

A.8 wwfl +i^t ^i^+2)
L1=1
OJ 3,L I=IgLF
M=N5(I)
Pc"k=LxA(I)-SffM))/fX{H+1}-x(M))
JF=KF/c

32	 NJ(J)=NJ(S*J- 1) +(WJ(Z*J)-WJ(G*J-1))*E'ER
Z-^=.1J(_)
RETURN
END
SUl3mQUTIN? ATMS (HGCTF)

C	 AIML:>PHLKL CALCULATION ROUTINE
LOGICAL HGT9,,EV;.N
DIMENSION 11+3(11) R)rON( ii),PB(il),TDfiiI,AK1(J.i),AK21111,AK3(11)I

14(a) B(1) CIc1,D72)
C3MH^7N /C ^cC("I

IU,.C;.59)	 ,AMUA7F	 aDHl13241,I14DATM	 ,DM2(132)	 9 PA77P	 a
2UH3(951	 .4HOAS	 ,0M4Id9)	 ,TA17R	 ,OM5(d,.)	 9VS77F	 ,

C 
	 Ohl (2JbH)

C	 ALT I T I N , E	 J`NSITY , PRESSURE aTLMPERATURF-9
DATA fHd{I),=11'1)/.y1.i^?+s2.5c4,4.7t4,5.3t4,7,9t48

03.E4,' a.'i:.4 16.t4,17.EAsSN.5/
r)ATA IFrlJ l i(^),I = 1 

I 
11)/2.7b9Z -4,T,Jb2t- 4q^7.765E-5,

C2.B8::4E-^,,:3.94bd: -7 4.1189e-F,4.261LE-9,.232E-1u,
Cled45t-12 1.33 1iE- c,^.113E-13f

DATA (P8(1 *) ' 	472.73 5' 979 2.5155,
C1.21bi2.1.^L-2 t1.8.9E-4,15.:^2c-5,7.578E-f,
C5B.954"c9.7L5L-7/

DATA (T{3( ILI')/51fS.6fiH,389. 988 389 . 988,508.788,
C5,;8.160 13µ.16h 2gH.188,41b.188a238i.1669
CZ56b.18^, 2Ji 3f^. 1^J1/
JATA (AKI(1),I=1 2 11)/-.2255b9E-4 u. .13846bE-4 (:.,

C-. 1594..'_"4 r • )• c4145HE,^-4r .806283E-^ ► y. T54341£-^i,
DATA(AKZ ( I),I = 1 ! 1)/-5.25612 U 11.3883 u.y°7.592188

C,. 8.6^iL '.T:.aZ4,3.41648 6. a3 X36,9 .761837/
UAN (AK3 (^ 1 , i = : 11) /...,.N7689E-38 8. v.12U8b9E- 39

Cu. .G^t,23wc
UATA Alll,A(ijyti(1),ncz),cSl)s"+(218D(1),0{2)/.7595118.9357878

C	 C. l741by,.Lr39hb,:,Z^.,18J•,25.8'14u./

If {(IN(IATM,E I ).8).(1t7.(HfiC7FaG£,2,5C6)) GO TO 476'
IF (11(,C1F.Lt.u,) GU IU 4bU
1r1P=.3.49*H(.C1F
H1pP=TMP/ (!. +TMPJb356Tb6.)
1K#T'3u=.T1i1JL.
M=2
IF IHGP.GT.18u63u.) GO TO 49
M=1	 '
IF (HGP.GT.9;,uu5,) GO TO 49
HGTif,=.FALL.

C SEARGH FOR	 LAYER
49	 IF (HGP.LT.HL(11)) GO TO 5i

LAY=11
Gt) TO u,.

50	 UO 55 I=2 it
IF (HGP.u^.HUM) GO TO 55
LAY=I-a
GO TO u.,

55	 CONTINUE
60	 TMP=HGP-H'3ILAY)

C	
TMp2=1.+AK:(LAY)*TMP

A--18



17

19

C

{

ORIGINAL
Of POOR QUALITY

IF(̂2 ( L^Y %) 	 A.)it.LYI^)GO TO 69
EVEN =. TRULz.
GO To I;
EVEN=.F'ALS'E.
TA77P= T3(LAY)-1MP2
IF (EVEN) uo TO 72
P477P=PE3 (LAY) * TMP2* * ( — AK2 (LAY) i
iii(OAS=HHUU(LAY)*TMP2*^(- 1. -AKV LAY))
GO TO 8J
TeIP3=EXP(—AK3(LAY)MTMP)
PAT 7P=NH(LAY)"TMP3
KH O AS=-ZHU8 ( LAY) * TMP 3
IF (HGT9..) GO TO 85
STA77R=SQRT(TA77R)
V377F= 44t,2L5764STA77R
A;iUA7F=.,.246986E. — b* (TA77R*STA7'R/( (TA77R+198.72)* RHOAS))
RETURN
VS77F=,,.
ANUA7F=J.	 '
TA77P=TA77R*(A(M)—Es(M)•ATAN(HGP—C(M) /3](M)JJ
•t = T U6.14
V377F=1116.43372
TA77R=TB(1)
PA77P=PH(!1
A[4UA7F= 1.5723288E-4
RH045=kHOH(1)
RETURN
VS77F=, .
TA77P.=,.
PA77P=„.
ANUA7F=J.
RHUAS
RtTURN
Evo
SU(;ROUT I JE INVR3 (A RINOER)

A 3 X 3 MATRIX INVERS;ON ROUTINE
DIMENSION A(3,0,H(3,3}
0(1.1)=A(2.2);Af3.3)—A(213)*A0,2)
f1=d(1 1)*4(1 ii
H(l,c =A(3 2 , A(1,3)—A(1,2)+A(3,3)
J=O+ti(; 41	 1}
B(',3)=^(.cl+^[Z,3)—A[2.21¢A(1,3)
0=f)+6l' 31•A(3,1i
IF(A6S ( b1.LE.1 . r: — iK) r 0 TO 14
B(a,1)=A(3,11:A(1,S1—A(3,3)*A(2,11
B(a,2)=A(1.1)A(3,3)—A(3#0*A(1,3)
B(2,S1=A(t,11°A(1,3)—A(111i^A[2,3)
$(3,11=AIG,1} f Al3^c) —A(3,1)^`A (2,21
3{3,2)=A[3 , 1}rAll , 2l—A(1,1) 4 A(3,2)
8(3,3)=A(I,1),,A(2,Z — All ,2)4A4Z,1)
0J 17 J=113
00 17 1=1 3

64W)=B
( I,J)/U

RETURN
INOEP=2
daTURN
END
SJ FiROUTINE MULT31 (A1(3 CI

A MATRIX MULTIPLICATION ROUTINE
DIMENSION A(3,31,0(3),C(3)
DO 1 I =1,3
C(I)= v.
00 1 J=113	 1

0
69
76

ti
3
	

72

80

85

460

"G

3¢

y'-
	 47d

7—

s
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:rt
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C

t

C

1

C

IS

16

3

4

5
5

r"•

^^J)=fi(I)+A(I,J)*R(J)

E'f0
S01ROUTINr_ MULT33(A,(( C)

A MATRIX MULTIPLICATION ROUTINE
OIMLNLION A(s,3),B(3,3),C(3,3)
30 1 I=1, 3
90 i J=1,3
C(I J)=4.
03	 C=1,3
C(I,J)=C(I,J)+A(I,K)a(3(K,J)
RE TURN
E'4 D
SUHROUTINz T W NFOS IA fl)

A 3 X 3 MAT ^2IX TRANSPOSE ROUTINE
DIMENSION A(St3)9413931
JJ 1I=i,3
UO 1J=1,3
3(I J)=A(J,I)

T^1;'i1
cNf)
S'J3RVUTIN HIHC (N i LOCT,NXI,NXZ,NX3,NX4IXIARG,X2ARG9

a xsARG,x4A g G A)
TARE S,Ttl p PoUTINE

C0MHON/TA3u l k/ TAF]LL (i )
OIME ! GSiO N XA(4),HA(4)
FORMAT (1H.,15X,4. H AN ARGUMENT EXCEEDS LOWER LIMIT OF TABLE)
FU'< y aT (I ,15X,4,•MAN ARGUMENT EXCEEDS UPPER LIMIT OF TAE'LE)
FOr'HAT (lHo.,15X,44HINUEPENDENT VARIABLES NOT IN ASCENDING ORDER)
XA (1) =X tA?G
XA(0=X 2A4 G
X4(3) =X3c,^(,
XA(4)=94Ad.(,
NA(1)=NX1
NA(2 ) ='4 x2
NA(3)=.4X3
X1.1 (4) =;4x4
NAT=HXi
IF (N-4) 3,4 5
NAT=NAT+N4t21
GO TO 6
NAT=NAT+NA(2)+NA(3)
GO TO 6
')4T=NAT+ PlA(2) #-NA(J)+NA(4)
II=NAT+LOFT
CALL NOTLJ(N,NAITAf3LE(LOCT),TABI.E(II),XA,A,IERROR)
IF (IERHO2, eU. L) RETURN
CALL STFL(, 1 OUM)
CALL c K RU- t 1),T)
CALL LIN-; (i)
IF (IERR6R- 1) 7,14,15
w{IT, ts,li)
RETURN
H,eITE (ool.)
RETUPN
WRITE (a,140
k- TURN
EAD
SJ3R0UTIH-_ TLU(X ,LOCT,Y)

T(+0 DIMENSIONAL TABLE LOOKUP ROUTINE
COMMON/TA3UIk/C(1)
c1UIVALcN,;t (N,Z)
LOCTMI=LOCT-1
N=,
Z=C(LOCT)

u,

ĝ
h

a.

7
13
14

15

C
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ti!

a ?I

Jrr42^CCI+LU^^rMi

1	 CONTINUEx) 1,be2
GO TO 5

2	 IF(J.GT.(L0CTM1+Z))G0 TO 4
J=3+LOCTII

5	 C4LL ERROR(LOCT)
4	 Y=C(J-i)+(C(J+1)-C(J-I))*(X-C(J--2))/(C(J)-C(J-2))

RETURN
6	 Y=C(J+I)

R c TURN
END
SUBROUPINE TFFS1

C
C	 ENGIN, THRUST
C
C	 INPUT RtOUIRtD (FROM DIRCOM)
C	 ALT77F, AMACH AMASS AMASSI, AMASZS O AMT77F
C	 AgT77F, 1(40T	 TxtMl TYD1P, T207P, IN, N(5^
C	 IT1„W, I11.x, 514(5)9 YN(5)
C

COMMON/or'-?c Om/ 7711(:26), ALT 77F DM2(fi) AMACH OM3(2I^
*A,4ASS AMAi,1 AHA;,Za,nM4(5) AMf7rFyUM t23) bNT7TF
°UM6M:0 INUFF DM7 ( c4b),T^SU7P,OHt3(Z OTY03P , 0M9(j)
O TZli7P' UMI., ( 2) i I1AJwvTT1 . X OM11 ( r) ITi1N ITlIXADUZjZ211
• AMASF^(4) AMASF1Q ),DM13( ►44),1N,1N(S)s N(51 0 (S 9DH14(cqu),
•0111i12.68;

G
e
C	 IN	 - HUMBER OF ENGINES
C	 14CI) - T+^OTTLt POSITION FOR I ENGINE
C	 YN(I) - z461NE PUSITIAN FOR 1 ENGINE
C	 ZN(I) - LNGV E PUSITIAN FOR I ENGINE
C	 MT(I) - E146IAE PITCH MOMENT FOR I ENGINE
C	 NT(I) - ENGINE YAW 30MENT FOR I ENGINE
C	 TM - ACTUAL ENGINE THROUST FOR I ENGINE
C

DIMENSION S(2)
C3MMON/FLXUP/GF1(3+.C) T(5)BH2(303)
COMMON/TAdSPC/LOCIi0 j6uMHiMaj
REAL N,MT(5),NT(5)
DATA FMT1/bH TFFS/,

E	
C3(1),S(2)/2HMTV2HNT/

C	 INITIALIZATION BEFORE DATA READ IN
C

TXB7P=. .
TYBTP=,,,
TLH TP =u.	 0

TOMALT77F=j.
AMT77F=^.

RNTUkM-u.

cTri +iUST COMPUTATION SECTION

ENTRY TFFS3	 p
Txg7P=u.
TYR7P=4.. 	 r.
ALT77F=u.
AMT77F='.
4NT77F=.
IF(INDTFF.EQ.u)RETURN
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i

^...`.L ..J.^iF 4' . +. ^^4A ^^-"L l^i^^l l^l1'R^ k V ^..	 k'^• _ ^ }L°

T

t

RALE4 HIHUi3 , LCC(IlvIT1u11 , IT1^}XaDU , D(J,N(I)'AHACHs

C 4T[ti gT(I)*2h(1)
TXd7P=TX4J7N+7(I)
AMT l7F=AMT77F+MT(I)
A li T 77F= ANT 77F+NT (I}

to	 CJNTINUE
RETURN

C
C	 INIiiAL PV.NT
C

ENTRY TFF; ji
RETURN

C
C	 CUMPUTt ANU PRINT CODES

ENTRY TFFS4
IF(INOTFF.cs1..)RETURN
CALL STFL(3,1,FMT1)
CALL STFL(62,S)
Ri T URN

C
C	 TIME: Hl;;NRY PN1hT
C

ENTRY TFF^b
IF(IN0TFF,t1).. ) RLT(JRN
CALL STF4WIIsFMTi)
CALL STOVAK (2,i1.1777F9 ANT77F,DU , D'J,DU,DU , OU,DU)
GALL STFL!u 1s DU)
CALL LINcS(11)
W ,tITE ( oo:) (T(I) , I=1 f IN)

Su	 FUR MAT (tHr,63X,411T(I7/(I4X,5E26..BJJ

C	
RETURN

C	 UPDATE INTLGRATION
C

ENTRY TFFi7
Rt TURN
Erin
SUiJROUT1N„ TFFS6(TC,TN)

SEAkCH TH--OUCH RAN66S OF N TO VIAD THE N
C	 THAT CORD-:bPONOS MiN THRUST TC AVD CURRENT
C	 MACH NUMi1_K
CC

C	
IdPUT - TC (THFU;,T) ANU MACH (CURRENT AMACH NO.J

	

is	 OUTUT — TN (THROTTLE StTTING)
C

COMMON/DIRCON/i11Si('4h) ALT77F DM2(b! AMACH OM3(21,
• AMA'iS T A f1AYj1 AMASZ'itUM4( 51 AMT77F DM5113) PNT7TF.
• OM5(44:0, I13U FF UM7(-'4b) Tu137P UM^ ( 2} TYE3 p DH9(2)
d T7tt/P UM1 (!IsIf'Ull * ITII	 UM11I21

AMASFST (,J jA	
IT11N,ITSlXs^0M12 221) t

401,4 MASFI ( 21,U1113 ( ^+441*IN vi N(5}:YN ( 51sNMIDM14 (1T 
•J?115IZ^t)d

C
COMM0N/T4-101k/L(D

C	 COMMON/1AJSRCILO(;IZ),UUMM1(100)

IF(fNOTFF.NE..)GO TO 26
TN
RL TUkN

96	 LOCT=LUl:111-1
JO 2C 1=.,IT14H

3
4

s
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ORIGINAL PAGE IS
0JE POOR QUALM

K= L OCT 1,II
CALL HIHOt3,LOCI11 9 1r13N IT14AtDU9OU ' C(K)9AMACHfDU9DUaTH21
IF(C(K).GT.(-2.))GO TO 2
IF(TC.GT .TH2)GO TO 19
TN = - 2.
RE TURN

21	 IF(CIK).Gi.1-1.))GU TO 22
IF(TC.GT.TH2)60 TO 1`3

i!5	 TN=C(K-1)+(TH1-TC)*(C(K)—C4K-V)/(TH1—TH2)
RETURN

22	 IF(C(K1.E1.1.)GO 70 27
IF(C(K).GT.1.)GO TO 23
IF(TC.GT.T11Z)GO TO 19
Tt4=—l.
RE TURN

27	 IF(TC.GT.TH2)GO TO 19
T,a=1.
-cE T UR14

23	 IF(C(K).GT.2.)GO TO 24
IF(TC.(jT.TH2)GO TO 19
GO TO d^3

24	 TY=2,
R-7 TUP,N

19	 TH1=TH2
2u	 CONTINUE

FEE T URN
ENU
SURROUTIhE TFF39 ( THRSET9THRUST)

C
C	 COMPUTE THRUST AS A FUNCTION OF CURRENT MACH NO.,
C	 ANJ OESIGiA10) THROTTLE SETTING
C
C	 INPUT — T Hr( SET(THROTTLE SETTINGS
C	 INPUT — AMACH(MACH NO. FROM OIRCOM)
C	 OUTPUT — THRUST
C

C04MON / DI-;CUM / U4i(126) , ALT77F DM2 ( 6) 9AMACH.OH3Q)•

O UM6(495),INO^FF A OM7t246), 67P7 0 MSDtiz l
	 NVIF

P TZU7P UM" (c1 I^. . ^ i ,ITl^^I UH11^21 ITlld IT1 ;X OH12221)
¢ AHASF 121 AMA F17 ,ON13(^i44)9IN, N(5lI NI5)9^V(5)vOH14(19b)e
bUH1y(2668^

C
C	 CJMMON/TA6SRC/LOC(,)9f]UMHI(IG8)

IF (INOT FF. NE.. 0 GO FO 3Z
THRUST=;.
P = TURN

30	 CALL HIH00 LOC(l) 9 ITI,ll i ITI4XlDU,GU$THRSET,AMACHg
CUU OU TH,aUST)

RF- UR^

SUtIROUTTNE VF(--,l
C	 Vt!IIC; LL PHYSICAL CHARACTERiSTICS

JIMLN5ION A(4)
CUHMOIa / OIRGDH/

2AIXX 9IiS	 iAIX4SI	 9AIXYBS	 9AIXYSI	 9ALXZBS	 9AIXZSI
30M1	 ,AIYYDi	 9AIYYSI	 fAIYZBS	 }AIYZSL	 9DM2
4AIZZBS	 ,AI71ti1	 9OM3{681	 ,
5ALLJJF	 ,ALMJUF	 fOM4(2)	 9	 ALNJOF	 fom5(11)
SALYJDF	 ,ALZJUF	 9DM6(7)	 f
7AMASS	 ,OM7125)9
SAREFF	 ,UH81197)	 ,0 9OXCLF	 9OH9 (t) 1	 9

f
f

f
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CGPSir B	 ^Fr'iiy	 :8A 12 F 	 fr1roi[,(,151 	 ;EPS21 IEPS22
•LPi24	 ,f1N13(215)	 ,

4AUf0i	 ,UMl4(s)	 ! INDJOp
5f)M15(53)	 ,
6INi)TSO	 yINiu4+'C	 yOM16(2)	 ,	 INOXYS eINDXZS
70M17{cZ3)	 ,
8TI	 omll' 74)	 ,
9X;G1!F	 ,XCGAF	 ,,}M1$(	 933)	 UH2t,(Zu6d)

COHMOnI/TAb	 PC/UUml.L	 m.),LOC(18)1UuMM2(.1)
E)UIVALEN , ' L	 (11111XX	 AIXXSII	 ( 13S1IYY tt AIYYSI)	 (RSSIZZgAIZZS1),

• I)S1IXY,AiXY^I),(BSiIXZ,AIX;51),(BS]IYZ,AIY 	 S1)
OATA

1(4(I)	 1 = 1 	 4)/5HXCGPF	 `^HA{tEFF,5HOIRFF,5HD2RFF/,
2U,HdCf/ y H^4ASS I 6H	 V^'GS/

2 FOPAAT	 ( . t+	 ,1.)	 926HINITIAL	 PRINT	 OUT FOR VPCS)
+t^TURN

C as;4;;a4sa9aasa;aea;aa;;anya9^a9a
C INITIALIZATION AFTER DATA	 READ IN

ENTRY	 VPCSc
IF	 (TNiJVNC	 .EO.	 t)	 RETURN
44444*44#4446499;94}}}9;$9999}9 ga

iii d3lixx=,.
O'.aIYY=1.
B^iIIZI=C.
3S.LIXY=u.
a;llxz=J.
(3:31 IYZ="
ALLJOF=J.
ALHJDF=,.
ALNJDF=4.
AL1JGF-..
ALZJUF = —
IF	 (INuXZS.EG.,l	 GO	 TO	 412
AIxYEts=;.
AIY ZE)S = _.

212 IF	 ( I NLIXYS.'+ E. 	)	 AIXZiIS=;,.
RETURN

^` aY4};44 14444 tltl a4}4; tltloa;9; ai+ ► 949;;;9as}9;4;9a;a9;;9
C VEHICLE	 PHY;,ICAL CttARACTERISTICS	 SUBPROGRAM SECTION
L' 4f};;GS a44f;}f!}4}4}f4f44#x94};x49994}49998999tR9999

ENT ,2Y	 VP C i3
IF	 (INUVP,'	 . E r).	 a)	 RETU0

C f4s};;4f4{44}44f} a;ff}f9;4;}};;999 * 99999 ;994999999
216 IF	 (INIIT^J. E rie J	 GO	 TO	 451
223 CALL	 TLJ(4iA'S,LOG(1),XCGBf)

CALL	 TLU(AHASS,LUC(21,AIXXb'i)
CALL	 TLU(A(•IA:,b	 LCr,(3),AIYY13S)
CALL TLU(44AL,JLOC(4I,AIMS)
XCCt)F=xC(', )) +EP:18
AIXX8S=AIXXUS+EP.il9
AIYYBS=AIYY.) S+tt)"'
AIZZFJ5=AIZZ'+S+F.PSZI
IF	 (INGXL.,. ttt..l	 GU	 TU	 335
CALL	 TLU(AM4	 SyLOr(5),AIXYBS)
CALL TLU(AMAtiS)LCC(7),AIY7HS)
AIXYOS=ZlXYbS+tPSLc
4IYZBS=AIYzHbfrPS24

335 IF	 (IN0XY 4;.HE..,)	 GO	 TO	 353
CALL	 TL+J(nMA`';,LUG(b),AIXZVS)
AI KZBS= A I.(! EI£+cP'^3o

353 IF	 r.(J	 TO	 451
CALL	 TLU(Y(.G('F, LOC(A ),ALYJVF)
CALL

};,AALLJUF)CALL	 TLJ(XLUCJF,LCC(1
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ORIGMAL RAOZ IS'
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rk_ .

CAE	 I^u (f. la9L U^L79P.^N^V^!
451 IF	 (INOIUT.40.,.)	 GO	 TO 567

CALL TLU(TIMtS,LOC(13),BS1IXX1
CALL TLU(TIMtS,LOC(14),USIIYY)
CALL TLU(T1MES9LOC(15)•,US112Z)

563 IF	 iINDX[.3.Wt.u)	 GO	 TO 551
CALL TLU(TIMLS,LCC(161,BSi1XY)
CALL TLU(T1MES t LOG	 18),QS1IY1)

551 IF	 tINOXY3.Nt.0	 GO	 TO 567
CALL TLU(TIMES LOCt171913SilXZ)

567 OXCGF=%C4s3f—XC^RF
KE TUPNL` rr iiii r r iir ri

C Ir1ITIAL	 PRINT
ENTRY VPC34
IF	 (INUVP;,	 .t().	 u)	 RETURN.	 c i4rrariiiirrr

27 GALL STFL(^,1,DU)
WRITE	 (

h i 1CALL	 ST(i'49A1
CALL 5TOVwRt4,KCGRF9AREFF9D1RFF902RFF90U#DU9DU9DU)
RETURN

C ra r it 6rii0i aaiirrririir
C CUMPUTL	 A,NU PRINT COOLS

ENTRY	 1ja4iaj
IF	 1INUVPC .E p .	 0	 RETURN

C i a i ri i t as a r r i 49 a s ri r a ar
644 CALL	 STFL(3919HUCI1

CALL	 57FL(ctl9til
Rt^TUNN
r	 essaaasaasaaaoia

TIME HISTORY PRINT
ENTRY VPCjd
IF	 tlH tI VP;,	 . 0.	 0	 RETURN

C ariraair#isiriirii
143 CALL	 STFL1d9:,HBCI)

CALL STFL(:	 'A	 AMASS)
P,ETURN

C rriiirrray
E.YTRY VPCST

1r
arrarrasra

RETURN
E40
SUOROUT INS SACS1
EXTERNAL 44114

C A LR ODYNAMIC FORCES ANO MOMENTS
LOGICAL	 INrOArC
DIMENSION n(3),0(3),7MP(2u)91NC479la7C(79)
COMMON /01F,CLM/

1OM(ZZ)	 ,
2AA77P	 'JNini)
3ALA77F	 JOM2[31
4ALPHU,DM4(a) g AI.PMR1911A5(3) I

ALIFTP	 ,DH3(71

5ALPTD	 ,DM616)	 v
64RACFit3)	 UM7141
73M813),AMT 0l7F	 OH56t51,
8ANAZ7F	 ,ANN 77P	 ,OM9(61	 ,ANT77F,

AMA7TF	 '

9ANUA7F	 ,DM1^[21
	

11 RE
,EtTAFt1,AM13(22) 9

,OH11(111	 ,
1BET AD, ami2t31
2CA	 9DMi4(2)	 9	 CAMNU ,0115(61	 r
3CJ	 9UH16(2)	 ,	 CDMNU •0117161	 ,CL
40M1843)	 CLMNU
5C y 2MNU 9 CN1ANU 011199CPHIA,UM26(9)^

,CM	 9CMMNU	 9

6CRM	 ,DMI1(7)	 9
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Mul	 v GV1	 GN1	 110 UC U	
:OBN2; 49) 

y
+OCN2

9UCU3
GOMHON ifDIKGUH% 	 ,[10413	 ,0M24(15)

I-ItLPD	 ,UM2D	 ,OELOU	 ,OHU	 ,OELPD	 ,OM27117)ZORAGP	 Iul'Z8	 , ]XC(OF	 ,)112`1(3)
3JY114PP	 ,I)H3:	 y01RFF	 ,JH31	 ,02RFF	 ,OM32(al4 c P S1	 ,GF;'u	 ,LP:3II	 I'S 12	 +OM 3317.,	 15EP2	 ,OHS!^(I)
rjEPSS	 9Ep"	 L*PS5	 PSf.	 9EPi7	 ,E P587cP:i9	 y0h3h(43),Fit<iC7FtOMb1.(44
5IUnAER	 UM37(J	 ,	 140ARC	 ,OHIO 13)CJ 1HoN /00CcM/
'iIJALl	 ,INpa3L	 9 1NnAL.3	 1 INDAu4	 yIN;JA , 5	 ,INOA56
2140A,7	 011404,8	 9TNDA49	 ,114041]	 ,INUA11	 ,INDAIZ
31,4UAIA	 ,INDa14, INR A • 	 ,INDAle	 yINDA17	 yINDA184I,E1]A;9	 ,ItsUIZ,	 ,I14OA21

tj	
,INUA2G	 ,I140A23	 9INOA24

41140AC5	 71t+tIAZc	 ,INUAL7	 ,INDA28	 ,INUAe3	 yiNUA30
5IIOA31	 ,It-DAS2	 91140A33	 +INDA34	 ,INUA35	 yINUA36
6INJA37	 ,I1.I^aSi	 IINUA69	 ,FNDA4..	 yINDA41	 ,INp4427NJA43	 , IN0444	 IINOA44	 ,INOA46	 r INUA47	 ,INOA46
8IN-.3A41	 ,010A.7;	 ,INOA51	 ,INOA52	 ,INDA53	 ,INDA54
9INDA55	 ,INRA56	 ,INOA57	 ,INDA58	 ,INDA59	 ,INDA6u
IIN0A61	 9INIIA62	 ,INDA63	 ,INOA64	 ,INUA65	 9INDA66
2ItiOAE,7	 ,IFilAhy	 , IN q A 69	 , INDA7.,	 , INOA7 	 9 INDA72
3INOA73	 ,IN047ti	 ,INDA75	 yINDA76	 yIN!W	 ,iNDA78
4 1N'JA83RM52 (13) 	 ,INUI3A0	 , DM39(7)

COMMON !TsI^COM/
7I49FLT	 ,GH4,(125)	 ,
8INJS7F	 1UV41(2.3)
6NSYM I3 	 ,UM4_114])

1VAT1F,uM+51.1)q
2V^77F	 ,LIM-	 37)	 ,4YAI7P	 ,!)H47(6),YGN7F1,W159(1791,5P177R,'JH43( 7),
b7117n,JM•,1(7)
7R177 W 9 LcM, j ( 133 rT S77 (?, 1IM5 1 142 t]) ,1 AP, OH57( 3) ,
°ALPHOS AL P HUL,1'Cli hM53{941 UELON,pH54(7},
¢ JcLQL,6FL)U CM5^( M ) 0L:LWL ^ELRU UY6)(78)fHP,f]haA(54),DOH77(2U681
COMMON/T4,1,,+C/DUHH;, 2),LDI^(7}),^U.4HZ(29)

C
C COMMON/ AIJTLAC/ ALT' 1 I+1,(1DE5P,CLRRpALPOLS,CON,DELRN

CJM" 4/Lu /F XI, , FYH,F Z)1,L14, HM,NM, EPSLOiRL AL LM,.'lM, Nh
C

=NUIVALNC^ (1^40A,	 1111,TNC)
• i

T .
fC( 1),CAALP 1 11,(TL,I. '),CAAtSQ),(TC( 3),CA1;ETA),(fC( 41,rAHTSI),

°
I
(TC( b),CAt,LTU),(TL( 

1
i),C A UL'3Q),ITC( 71,GAALDTI,(TCt a ICAALLILI,

4 T L{ 4), ;auf1L),(T(.('.},GNIZCR1,IiG1111,C111ALP1+(fC112),CNIASQ),'(TC11S).[; 1 1nLT1,(TV(14),CN1tIS(l),ITC(1`.^),CN10L4	 IfC(I Fj	 Ct111159),
• ITC(171, s ; A AALH1 ► (TL1181,CNIAL0), ITC I19),CHIHL1L1y [fC(2u),CNIAUL),

Tf(TI)"G.,l,Af)X),(TL^(.:,1,CNIQ	 1(TC(c3),CN1QX 10(fC(241,(YZERO),
• {TCIe9) r17YALPHI, ITC('L,),I:YAL51)), (TG(27)9C'(1ETA),(fC(18},CYFITSG),
°(TC117 91,GY[ILLR1,(TC(30 ' (;YU L s(' w I lTC(dl),CYALIITI,(TC(321,CYALUL),
• (TC( .33),„ Y UTI'L),(TC(34)yC.YUTUT),{TO(351,CYIITDX),{Tc 315 ,CYR	 ),°(TG(371,1;YkX	 1, (TL t313),CLZtPO),{fC(39),CLALPH),4iG148:GLALS[>I),
• ITC(41),+,Li1LTA),(TLI4^) 9 CLOTSQ)y(TCl4.i),f;LULTP) 9 iC 44 ,WAS I))v
• ITC (4y1 , C L A LPT),ITC(4u),CLALOLI,ITC(471,CLHT11L1,(TC(46 	 CLP	 ),
$ (TO (44)v r L"	 ), (TC{ 5t,l 9 CLKX	 1, tTC(51),CIIZERO), 0C152l,CHAL PH) ,
•(TCI`j31vGMAL:.U)vITL(54),CH14TA)v(TG(551,CHDTSQI,(TC156)oCHOLT71v
• (TC. (971,tAULaU),ITCIti9),CMAL60	 IC ( ..)9 TCMALOLI,(fC((b3),CH11TUL),
/O ITC(61},i,H,4LLT)y (TG (F+2),CMAf1TXI,(TC(S31 9 CHO	 101TG64),CMQX	 1,

GR1GI	 PAGF IS
OF P'JiQR QUALM,
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ORIGMA
' . RAG P^,

QF, POOR QUAUT4

* (7G ( 4^ ^^^d^C( O^ * (TC WN iMft g l,, HH911, CtlZOH- 1 9 118 ( 721; CN2AE6) °
EUUIVALcr^;k

*(TC(73) 1 k;'42ALD) (TC(7411GNE(IDL) 1 (TC(7511CM28TO)y(TC476)sCN2BOX)'
*(TC(77) C{2R	 ) 1 (TC(78) CN2RX 1 (TC(79),GAVAH)

EQUIVALENGr- (CY L CYA) t ((J 7lNPL 1 0YN P!
DATA 0EG4AU /.J1;45.i23/
DATA
*H3CI C/oH SAC! bHGAVAH 1
llsifl^11=11:!/ZHEAl2HCN1ZHILY/1
2W I) I=1 1 3)/ZHCL 2HCM.3HCNN/

1 Ft) 4.4 	 I^H^ 1 15% 1 2 HIMITIAL PRINT OUT FOR SACS)
1267 Ar{A 77P =u .

ALA77F=..
AMA77F=;.
4Aa17F=
An, 77P=y.

YA77P=,,.
RETUR:4

^	 #a#saa##4##

E 14TRY 3A-, i3
##ssaa#F#a#
IF llrst,A-:t .EQ.	 1 RETURN
IF (INuA.t;	 ) GO TO 1267
I F (VS77F.AE.u.)GO TO 147u
CA =CAIIF."J
CN =CNiW4j
CY =CY,11113
GRti=CLHNti
CA =CMNN.J

1431 T 1P111=;:1'yh*GY+EF'Sia
T4P (2) =^Y'1F P*ANEFF
YA77P=THa(i)*TMN(2)
ALA77F=(c.a:,7*CRM+EP58)°TMP(2)*02RFF
AvAZ7F=(_N,..*CYM+LPS12)*TMP(?)*DZRFF
TMP(1)=cPS„*CA+EPS4
THP([)=0YVFP•A4LFF
AA77N=TMP(i1*TMP(2)
A'(a 77P= (cNa.*Cr(+EPS2) *TMP(2)
44477F=ILPS9*CH+EPSILI*TMP12)*DIPFF
R; TURN

1470 I601;.
IG02=1
ICU 3=1
00 71 I=1179

71	 TC (I)
50	 HG =HGC/F

IF (IAN.G - , 3 )HG=Hi{
EPSLO2 ii CU'"Pllf =O IN 5UE20UiINE LGEA3G

7HP(1)=EXP(-4.E*(HG-EP'SL02-HCG)/(02RFF-HCG))
00 Iy 1 =ipc.
IFIlt)C(I).NE.JITCII)=IAEROL(LOC(I)1AeRO21-AER02)*TMPIII+AERUZ

79	 C^I1TTNU2
:]J a„ I=I-5 16
IF ( ING ( i) 3r-.L) TC(I) = (AER01 (LOC(I) 1 AER02)-AEROZI *TMP (L)+AER02

86	 CON T l;)UE
U7 81 I=1,.112
IF( INC (I).NE	 TC(If= W-ROi(LUCII)1AER02)-AER021*TMP(II+AER02

81	 C014TIt(UE
90 65 I=',112214
IF (INC (I). NL. u)TC(I)= ME R01(LOG(I)pAE.P02)-ALROD *TMP ( I)+AER02

85	 CONTINUE
IF(IN0AB3.NE46)CAVAH =(AFROi(LOG(7911AEROZ)-AER02)*TMP(L)+AER02rl	 GC TO (13120 1 sa) 1IGO1

A-27

x .^	 -



l	 I	 z
I^(1 [ 4CI1I? .̂etc.-JTC(I)=(AER01(LOG(I),AERU2)-AER02) •TMP(1)+AER02

82	 CX41'INUt
00 ?J3	

'Y,
83	 IF (Itttiu

l ) . ric...) TC(I )= (A E P01(LOC (I) , A1_R02 )-AEROZ) *TMF (1)+ AER02
GO TO (11 44),IGO2

:I	 00 d4 I=Zf.dt
IF(TNC(I). Nt. 4)TC(I)=(AER01(LOC(I)rAER02)-AER()2)*TMP(11+AEROi

64	 CONTINUt
Uu 7„ 1 =n i, 71
IF(I)d.(I).NL..)TC(I)=(AEROS(LUCtI),AER02)-AER02)*TMP(1)+AERD2

7G	 CON TINUL
GJ TO II^,L-^),IG03

14	 00 7L I = ^ , •J
IF(INL ( I).rJE...)TC(I)_ (AEPO1(LOCtI) ,AER02)-AER02) *TMP(i)+AER-OZ

72	 CJN T I,IUL

IIF( `+,r(I I.NF..^)TC(I)=(AE:RD.(LDC(I),AER02)-AEROZ)•T?1P(1)+AER02
73	 GJ!.1IrIuE

IF I IN^ ( I) -tiL...) Tl; ( I )= (AERDI ( LOC(I I ,AtR02) - AtRUZ) * 1 MITI)+AER02
74	 C'ONI IN )i.

UJ V. 1=:J,bt
IF (IfIC ( I) .rlt .^) TC (I) = (.AERD1 ( LOC I I) , AE.RO21-AER02) * TMP (i) + AERO2

75	 CJ:1T1tWL
JJ 7 F, 1 =741 55
IF (IhC(I)..JE.,.)TC(i)=(AERD1(LOC(T),AER02)-AEROZ)*TMP(i)+AER02

76	 0JtjTINU=
90 77 I=o4,67
IF(ING(I).uc.J)TL;(I)= (AE RO1(LOC.1),AER02)-AEROZ)*THP(1)+AERO2

77	 CJ'ITI'IUt
UJ 78 ( =7-1 , 7m
IF (IN+'(I). +i..)T0( I)=(A001{ LOG . I),ALROO - AEt?OZ) * TMP(1) + AEP02

TJ3	 CONTINu-
PIP 42 ) =A r', (ALPHUi
TMP(4 1=415(1'-'TA-))
T41'(3 )=9_IA64*2
I.1P(5 )=A1S((_LJu)
T`iP(h)=AL''t+U*'(Lf HD
TMP(71 =4:1> (!)LL401
TMP(8) =.i''rLI'FF/VA771•
CJ =CA VAq+ItiV(2)•CuALP11+ALP1(L'**Z*CAALS O+TMP(4 )*CAE3LTA+TMP(3`*

*	 rAIT', J+T 11f ( i) *Cr:ULT4+DEL g 1)**t*CAOL,U+A F TS (AL PHWI UEL00) *CAALDL+
* All] (AL-'HrJ*,I_TAf11*r:AALflT+AUS(CET4D*OLLCO)*CAUTOL
CL = C)1.1; J +AI	 1.1LP+ALPsl0*T11P(2)4LCNIASO+TMPf4)9MUET+

*	 T4P(3)-Gh;d-"J+L r.LQ0*CN;.DL+]+TMP(5) 4 DELQO*CN1DS1+TMP(2) 4 DEL Q0*
*	 C'1.A4i+TI'v(4)'AL011J*CNIALEJ+-.'MP(4)*OEL D*CNIVOL+
+ 0;:FF/V17It*1Lt'HP1/Z.*ICN1A')X*OXCGF+CN1ADLI+
*	 Oa-FF/VA77r*CI77^l/Z.*(C'4:4X *0XCGF+CN1Q J

TIP(9) =AL-'HG" . 1T4s3
C.1=CU*t:)5(Tt!E•(=))-[,L*aIN(TMP(9))
CN=C1*CO;IrMPEi)}+CO*Sltf(iMP(91J
CY=CYZL•l,,+THT (2)*CYALPt-+TMP( 0)"CYAL5Q+9ETAO* CYBETA + I)ETAD * TMP(4)"

*	 CYNT57+1,LL;^, *CYWL-'.+TMP( 7)*DELRD*CYDRSO+TMP(2)*DELRD*CYALGL+
*	 TMP(Z)*,L11) *CYAL.'3T+TMP( 4)*DELRD*GYBTDL+
*	 BtTAq;.*TIiP(d)4MYrIT(WUXC(,F+CY3 TOT) +
•	 +JI7/K *1MP(4)*(CYRX	 *DXL;UF+CYR	 )
THP{d )=A&:,(ALPIIU)
THP(:. 1 =4LI'HU**2
T4P(4 ) =A ):; (B ; TAU)
T4P(1,,1 =A 3:,( UtLPO)
TMP(e )=O:NFF/(VA7TF*2.)
'MP(3) =13=i. D*-)cTAO

G1	 TnP(4)=AL+.i(OLLQO)

A-28
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OE POOR QUALM

* CRHCL^I^ i1 FU LPC
d ^CLOLTP+A+ i q ^DrZL^ *D Dt,EF^O vCLDLSa+^ ^(91 # ELPDaz4

a	 CLALZJL+ARS(ALFHO*RL TAD) *GLALUT+THP('3)*(lELPII*CL3TDL+
*	 THN(21*PI77R'PCLP+PI77R*THP(21*(GLRX*DXCGF+CLR)
CH =CHZtnRfl+ALPHU*CMALPH+THP(8)*ALPHD*CHALSQ+THP(91*CHB^TA+THP(X)*

*	 CHUTS l+DELr,U 'P CMDLT +7+TMP ( 4)*F)EL(1D * CHOLSQ + TMP(6) *CHALDL*DELQ +
a	 THN13) a ALNHO*CHAI . fiT+TMP ( -))*OELQD * CMB7DL+
*	 D1NFF/VA7YF*ALPHRI/2.*(CMADI'X*DXCGF+ HALDT)+
*	 D1kFF/VA77F*QI77R 12.*ICHQX *DXCGF+CHQ 	 1 -
•	 0XGGF/01RF5*CN
GYM=CI(CZE3+TMP(8)*CN2ALP+TMP(11)*CN2ASQ+HETAD*CN26ET+THP(9)*BETAD*

•	 GN,e35]+DELRU *CN20LT+THP(16'*CNZDSQ*DELRD+TMP18)*DELR0*CN2ALD+
*	 TMI•IS)*OETaD *CN2ALB+THP(9 )*CN23DL*DELRD+
*	 TMP(2)*8ETAR14(CN2RDX00XCGF +CN28TD)+
*	 TMP(2)*RI77R *(CN[RX *DXCGF +CN2R )—CY*OXCGF/02RFF
GO TO :441

C	 ******a*44*
ENTRY SAC54

C	 *sa*aa4aaa*
IF (INUA=R .E(l. +.') RETURN
RETURN

V+	 a**sa*4s4aa
ttNTRY SACS+p

C	 aa*aasaaaaa
IF (INDALtc . EQ * 4) RETURN

63	 CALL STFL(3,S,HBCII
IF(INDA6u.NL,6)CALL STFLl2,1yC)
CALL STFL(c,3,^i)

123 CALL STFL(,,3,D)
RETURN
4#4 e+*4 *4944
ENTRY ^,AGS6

C	 aaaasa*aasa
IF (INUAE ,2 .EA. .) RLTUPN

326 CALL STFL ( So1,H8CI)
IF(IIIUAa,,.r4E.L )CALL STFL(11,CAVAH)
CALL STOVAk ( 3,CA CNCY,RU bU uu OU OW

373 CALL S70VA9 3yCR !̂ ?CA P CYMs8u, UfhU,bU,DU)
RETURN

C	 4 ss a sa s44**
ENTRY SAG,;7

C	 saa***as*ar
RETURN

C	 DETERMIN; THE ALPHA THAT HAKES CL=CLRR AND THE
C	 ASSOCIATED CUR
C

ENTRY SAr'id
C
C	 INPUT FROM CALLING PROGRAM
C	 CLRR

C	 ALPDES
 OUTPUT

C	 INPUT FROM OIP,COM
C	 OELQN, ALPHOS, ALPHOL HCGD2RFF, INOAUI, INOA62, HR,

c	

INDA151 INDA16, INUASA I INUA39 I4DA4u INDA8;
140AZ4 9 INDAc2, DlRFF, VA77F, ^I77F, A^PAR1

IF((IAP.LT,3).OR.(ABS(HG—HR),LE.I.E-6) )GO TO 2u
IGO1=2
GO TO bu

20	 TMP(2)=CNIZEP+CNIOLG*DELQN+CNIDa"D*ARS(DELQN)*OELQN—CLRR
C+5*CN1U*QUESR*D1RFF/VA77F
ACPpES=Ar4UAD(CNSASU,CNSALP,TMP(2),ALPHOS,ALPHOL)
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CPWA VAri+GAALPH*AHS (ALPOES) +CAaLSiA°ALPUES°ALPOES

0ETEP.M0l -' THE CLI AN'7 C01 FUR ALPHA =A1
C

ENTRY aAr^9
C
C	 INPUT F RO?' CALLING PFOGRAM
C	 ALPOES
G	 OUTP'lT

VLRR,CfjR
	 F kOM OIPCOM

JELUNHU-	 Ui g FF, IQUA.,i, IN0402^ INOAi5 INDA16, HR,
1A DAjA, Cl "j	 IN(tA4,	 INOA83,INJA2L, INhA22,

C	
D1-tFF, V477F. fi77k, ALPIiPl
I F ((IAP.L(,J).uR.IA}SS(HG-F(R).L .l. c'-6!!GO TO 31
IGO1=J
GJ TO 5J

34	 CLPR=GN1Ir .'+GN1A LP* AL(fleS+CN1A5Q"ABS(ALPOFS)•ALPO"eS+CNZOLQC • 3 ;7 LQ ra+ClicS( • AU K ft, E(.QN) *C EL UNG+.S • CN-Q* )OELR*0 !RP FIVA77r
CJR=CAVAH+i,AALPH'LAOS(ALP()ES)+CAAL;'*ALPOES*ALPOES
RE TupI1

c
C	 £VALUATE 4UMINAL OLL)N
C

ENTRY 54G^;L
C
C	 INPrIT FPON CALLING PKOGRAI' - ALPOLS
C	 OUTPJT - ZEL014
C	 INP,I( FPi)r. i,IKf.UM
C	 (I-7 LQL9 0_LOU+ hCU, 0 +-NFF rl"RFF, DYNPN, AREFF DXCGF HR
C	 AMT77F, 1AIIALl, I'}uA^^, INOA15, I +J0A15, INUA3A, I4DA39 i INDA40+

INJA8:, I ).JA5i, INI.A52, IH(,A53, INQA56, INDA57
1145A61, IIiSAF 3, VAT 7F, ALPHkl, QI77R

c
iF f 1I4P.LT.3}.DR. (A El's WG-HR).Lc.i.E-6) 1G0 TO 41
IGO1=1
Iuo^
GJ TO 5„

40	 TMN(2)=CNILCR+ALP0 5"(CNIALP+Ci'jiASQ4A$S(ALP0ES))
C+CNSLLU°(^_L f^l,+i;N ir^',I)`Ar15 ( p LLQN) aD_LQN
CG+. ^ p C^.14] • lr.t tik = Ili"1F F/V477F

TMPU)= i OVA+t+I;AALPFi• Art`(ALNpiS)+CAALSU*ALPUES*ALPIES
T`(I( 4)=Tr^F ( ^)*CU',t kLf'lILS° UtGrtA(^l+TMP(3) °5IN(ALPOES+`DEGRA01
TMP` (5, 1 = O YlRP + AYLFF* 01NFF
Tlif'L^1 =-T 1 p (41 •JkCGF+TMP(5)/OZPFF
TMP13)= C;IJLTG4TrlF(^,)
TMP(4)=1C'iZEFO+ALPDES+(CMIiLPH+CMALSQ}ABS(ALPOES)))

C*T`IP(5) +A,h) 77F+TMR(2) +MM
C+.5*GKU*OLIL5k*31kFF•TMP(51/VA77F
TMP(')=TM,1(5)•CMUL5Q
0WLQN=AUt)AO(TMP(219TMP131,TMP(4)opcLQLIUELQU)
RE TUQN

C
c	 EVALUATE NOMINAL DtLRN
c

ENTRY`,ACsli
C
c	 INPUT FROP niNcoM
C	 IAPDZRFF LYNFP, AREFF, ANT77F, YGH7F1, VA77F
C	 DEL4L, OMU

a	 If( (IAP.LT.3). OR. (ADS (HG-HRI.LE.Z.E-61)GO TO 61

A-30
	 a
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OE POOR QUALITY

60 BETADE=G.
IF (IAP. Gw.3 )RE TAI )E=ASIN ( - YGW7F1 / VA77F) * 57. 2957795
TMP(5) = UY') PP * A tcF5602PFF
THP(5)=OXGuF/B„RFF
TMP(51=CN7ULT * TMP(h)
( ti p ([) = CN2USO* I"P(b)
TMP(4) = A t )Tl7f+UETADL O ( CNZBET - CY BETA* THP(b)

C+A BS (BET A) E1*(^NIBSO- CYBTSO*TMR ( bI))*TMP(5)
OriLRN=AOUAU[TMP(Z),THP(3),THP(I))*GELRL,OELRU)
RE TURN
END
FUNGTIUN AE IG1 ( LOCT , AERO2)
COMMON/TA3Uj.R/C(1)
AGP.OI=G ( LOCTI
AERO2=CtLOCT+11
RETURN
END
FUNGTIUN AQUAD ( A,B I C XLLIH XULIM)
IF(ARS ( A).GT.I . E-11)	 0	 TO
Xzq.
IF(AB3 ( B).LL . 1.E-lL)G0	 TO	 it

TOaItXO
4 T `lp= of *u— ,.*A*C

IF(TMP.LI...)GO	 TO	 3.,
THP1 = s[.LQT(1hp)
X=(-H+TH?11*.5/A 1
IF(X. LT.,. .1G0 	 TO	 5
IF((X.LT.XULIM).AND.(X.GT.XLL14))GO	 TO	 20

5 x= (-B-T HP,) *.5/A r
IFIX.LT ...)Gis	 TO	 3.; '
IF(()(.LT.KULIMI.AND.(X.GT.XLLIM))GO	 TO	 Z4

30 THP= ri+la+4.•A•C
IF(TMN.LT...IG7	 TO	 1,:
TMp1=SGRT(1MP)
X=(-H+THP!)*.5/(^'A) .
IF[X.GT. ':	 IGO	 TO	 15
IF((X.LT.XULIM).ANU.(X.GT.XLLIM))GO	 TO	 21

IFtx.(,T.j.)GU	 TO	 A.
it IF[(X.LT.XULIM).ANU.(x.GT.XLLIM1)i0	 TO	 20
ii. FXI=XLLIH*(A•Ali5(XLLIM)+B)+C

FXZ=XUL14v(A4Ai3S(XULIM)+B)+C
X=XLLIM
IF(A((S(FXI).GT.AUS(FX2))X =XULIa

2G A,jUAU=X
NETUkN
E ro
3JBROUTINE UPT1
GXTLP14AL	 ASIN , ATANc

SIX-OEGREE-OF-FRELDOH OVER FLAT PLANET s
DL Hr:r15I0n `

•	 T.MP ("7)	 TI(S71 1 D(i)	 E (2),ORAGC(4) 1

*L(3)	 Gt2)#LA;131
LOGICAL	 I'11-ARu	 ,	 5W
COMMON /)IkGUM/

*0.,4(22) , AA77P	 Ar. 77F	 ONe ( 4)	 AIXR7S	 AIXXBS,
'PAL XXSImi, AIXYO^,AIXY^I,AIXZ^S,AIkZ^SI	 ,
*AIYYSS,AIYYSI,AIYZ(3S,AIYZSI,OH+,,AIZZBS,
*AIZZSI	 DMi(7).AKLT	 AKLI,AKL2.AKL3
* ,IKL5	 ,AKL;	 ,AKMT	 ,AKH1	 o

("^ *	 AKH_'	 ,AKM3	 /+ K M4	 1AKMS	 ,AKMb	 9



•	 AFT 	 i.Ktl11	 9KN	 ,AKN3	 ,AKN4*AKN7,lhlKl '„ .tif fat},,,LA+IT0,AL.,M	 ^-177F,
*ALA77F Ulll'.)) Z ALLJUF,ALMJUF OMl(21 ALNJDF,ALPHI),Dl9(2),
°aLPHI ^LP-i- • ,kLPL'y V'il_ 1=1 pyAt PT74EPTP,
*ALT77 ,ALYJL^,ILLUIIf J 1 Mi1(4) C A1ANl,DM14(2) AMA55,
*AMA551,JH.; G.1+XH,AM^S7TF,AN.rIlTF,O'114(2),A11T77F,DM15(41,ANAU7G,
*AVAZ7F,A',473F,AtM7/F,UMI6,ANGAr4G A^1PSIU
+ ANSIGG ANIvIf. ANT77F f Jr117(C),AMi, 01114 AXP7F',
*AX77F,,Y p fT X A;77F AZ^7F DMIy=AT77F,bn2,(U)
*1;,TAu.Uric'1{c),'1LId+t+tLr^1R1,'1 t TL_ 0112c(37),GGAMA,

CuAMU, i.1M,3I4},UP11Tr[,'Mr4I7),LPIiIA CPHIEI,(JM25,CPHIT,DH2b(21
*4 PyIll NMGI 14),GSIGA,(;:,IGn,U HL81 t),L'THTt1,OM_Y CTHTRgD H3.,(35;
COHMGt /G1, C:UM/

*	 JCLI	 ,LrHi	 ,'JCtd1	 ,1)CL2	 ,DCHZ
°]CN?, UL, Li ,,Cn3 Or,?1, 1J11)1 ( Ii ) OC'11 JH32(3l1),
'JtLT1,iJtL ^ Oft..J I DL XS+,DLFY^,06FLP,U1M4,
°)LLTF,,+M,;,,(iLMTF,OLNIF,0L1M' M.TM^,DM3t,lc')
• 12AuP,^Ir43T,GkC'SF,7113d(il,[^YII^µ,UM^'}fJf),FX^)7P,UM4J (3),FY(37P,
* ,)M^1(3}! F1.;7P UM42(41 l;AMUU (;AWP r)Mi g 415) GAHL1 GAM7D,
*r,A47'^,l,q^`41 1 r r,?CFr	 ti^(FLLYH4^,(4),1iYD7	 DM46Z3)
* • >Z,;, F,UMw,{„1,e4GG71 ,UH a^/{wATr 1+1k)ACMt INUADD, IND+1tF,U^48(2),
°I I;JAPG,I'7),11f., li4)(7^I,IFIDHAU J H S (tl),
*LNf1FPA,,; y ,;,I FDFPR,IIF,),C4r,Dt45^•
*INDGRT,	 A(') IND L(JF'-P14(21,I'JDPLA,')M"") INUPSK
O )Mi	 D46,I"1(, r '1^7(31) 1 1'4'JSD	 IF N]SKP IND.)PL INr)SrE .}M^i8,INDSfG,
*] M53( r,),141AS0,U'si,,l)+J^IGT,INU+ IN',INUXVS,LNJXI,'.Ulbl(lL),
+ UMGMR,UMI,?7 i ('i^i141 PA77P,L1Mb3(3)gPHIAD,PHIAR,PilillD,
°11i Fi4(l. ), a HIFU P41IF',UMbS( c} P FITJ PHTTF! U11E,1,(T),
'PI770,l'9,7( ),d5I'l,,,UMb6(4), SII'J 	 ;IP P ,I M j(o1 I]I77 p UM7t,'g3},
*<,771,,,J47_ (c I,?HUAS,Ul172(2) ,R117",0M13(18),SGAMdS,SGAMa,
*J174(w) ,Ir,O('gSIG7,i 3lGL1 OM75,SlOrl SIGIR,
*SIGTFI,>;4T F ALA:1T,,H1A,5^1sIU,+}`t7T,Si^HiT,JM71}(2)

CJMMON ! FTr^UH/
+3c+5if,Ur77J{21,S5IUA,^:,Ir;D,UMt1J(131,5THT3,)MF}1,:,THrR,JM82(17},
*T_77P, 11MY,;(f,) THT90 0494(3) THTPU THTP$',THTPU DHA5131
"rIML,u7s+s:+l^	 IML:,bMf47(S), I HiX,3 +11'-j81r1,TL1l,TLlZj l)68(6),TVACP,
I oil A iy
+ r%blF,UMa:(2),TYP7P,L'113l(_),IZ'17P,JM92122) UW77F JM93,
*VA77F,UM J;N ),VF,PRF, VG77F,L'M45(71,VS77F,VW 7F,tJMl5(5

^
) NTR7P

*srW77F,uM9)^XGW7F1 JJH98 XGZ7'-,DMJ9(51 L XN77F,7Ml,,w(5 YA77^,
'0M1 1 J	 YGf17r1 1 1JM1,2,YGZ )fF DH: 3(6) YN17F,0MI.4(9) ZGW7F1,
+UII4 r,{7),1t177F, JMi_o(t.d),A^J,,.rH	 7,AL1731,D11lu8,4L2,
*t)M1,,9 T 4L27', i, 1 :i11^,AL ,Jnl'1,A : .37^1,1i 4 112I^) AMItDM113,
+ AYL7S. O"!:_4,A rie i1M115,AM2751 1H11b,AM y nMt13,A M Tsi t
*JMlld,.^Ni UH1^9pAN1/ /'i t)M'2^,11'42, }} J?llci +^N277S,JM:22,AN3,
*JH'c3,+t+s^77c,UHi2h,PHIr(k,Dh1tti(il.P1 w O'112f„
*PI77Ni,+ Mac/,4';iItO, OM126(31 llU?R,0H129Oi77R1, DH13L,
+p 777F+,,; ti;.,,P -,J17N1 (I'i:i2 P i3T ,^ nM133, c:I^il+{1 IJFi134(3II
°T>iT{ 3 ,uM.;, (' i),U7^/7F,I]H 3a,1J7 5 7F1,UH13 7,VG)J7F,DM138

COMMON /UI'GUN/
aVa77l`1, Ot11,5'i, VGRVF,DMt4J,VGRVF`,DM141,VP77F,DM14L,
*VP77F1,ljl,43,VTHLF,DM;,44,VTH,:FI,UM145 V777F DM146,
*V77TF1,J's 47,W7//f ,U'1,48=H777F1,UMi4''9(7),XG^/7F
*DM15,.,+(GT7Fl,DH1'il(li),Yu77F,DM156,YU77F1,DM15f3(11),
*ZGT7F,.JMlL)4,lG77F1,DH1(333),
*ic y ("JI;H ,', H XGH,YCH ZO O Dn155( ? 3i1 }+WHG° , UH156 ( 451,DM157(Zu6Fv
Ct)HAON/TIJ' F'?/;"UMM' (T39),ZD(;(4) UUMPI (7) 4
CUMMOWLt,/IXM,FYll,FZM LM, MM
dtAL LM,rM,NH,MUX )10Y,H0Z
L AUIV+1LtNCL ( Ml ^b) , SW )
'JarA

10(1),1=1,17)/4HTINEi,HTIMES95+iXG77F,5MYG77F,5HHG;,7F,5H()777F,
25HV777F , 3H>, 777E 7 HF I771 5H0I77i 5HRI77R,5HAMACH,5HVA77F,

YNF'F,6'(XG77Fi,F,HTUI(^ 1,(s1i1Gi'^FL/,

A-'32



4n	 ^ ,^ ,;mow

LLi

r

0 5Ft i^ 3^H^^,^r3^ %LG (],^ ^ ^^^^/5HLAi^7^^N^^G^F^/ ^PHD1a6HBETADI/,
6H(11 H{21/6HGl^MTR1a6HSIGIRi/ (J(I)

1̂
	I=1, 3)/SHTHTPD,SHPSIPO,

75HPH Pd/ ,(K{I) I=1 3)/-3MxPTF SHAYP7Fa^HAZP7F/,
8(L(II,I=1,3)/S^iAX7^F SHAYT7F,^iHAZ77F/,
•	 P /(-HTHTRO
OATA

	

M	 /
$	 6HHRZ5OF',5HRG77N'5HHTR7P/o
• (ORAGG(I),i = 1.4)/3KFQ6 ,3HFCX,3HFCY,3HFCZ/
FORMAT {1HU,15X,3SHPRINT GUOES IDENTIFYING TIME HISTORY)
FORMAT (1H, 1SX 26"INITIAL PRINT OUT FOR 2SOF)
P .it DATA INITIAMATION
Ir)USOF=2
RETURN
savoaawto*
ENTRY OPT2

(AL17SL,AL1	 9AL2751,AL2	 9AL3TS1,AL3	 9AMSTS19Mi
O	 AM17SL,AM2	 aAH3?31,AM3	 ,AN177S,ANL	 aAN277S,AN2
•	 AN377S,AN3	 aU777F1aU77TF sV777F1eV7777F ,W777F19

:•	 W171F PI77RigPl7?R ,4I77R1aOi77R ,RITIRL R177R a
XG77FL,XG77F ,YG7T:L,YG77F ,ZG77F19ZG77F

CALL INUP) (18,LA)
CALL L6EA,t4
CALL VF'CS4
CALL TF'F'34
CALL SACS4
CALL FLEX4
CALL STFL(",;IOU)
CALL LINES 14
WJITE lo,a)
CALL STFL(3,1 3 HU I)
CALL STFL(^
IF(LNDI,CR.Nt:;;CALL STFL(2,1,C)
IF(INDANCNr	 )CALL STFL(2,290)
tF(INDAOfl:NE.3)C4LL STFL(2,2,E;
1F(LNDG3q .NE,})CALL STFL(2,S,F3
IF (INUFPA.LG..) GO TO U'Su
CALL STFL(^ Z. G)
IF(INOFP4.N .41CALL STFL(2,2,H)
IF(IND6RT.Nt.r)CALL SfFL(213,J)
IF(IN0ACM.tU )CALL STFL{2,3:K',
IF(IN3wCM.EQ.2)CALL STFL(2,3L)
IF(INDWGT.NE.l)CALL STFL(2,1,Mr
IF (INDRNC. EC . J GO TO 335
CALL STFL(Z,1,P)

(iHTRR1,THTRR
CALL INUPO (I LTHTR R1 	

)

CALL STFL(L94,URAGC)
CALL LGEAR5
CALL VPL'S4
CALL TFFS3
CALL SACSi
CALL FLEXi
CALL STFL(,,,S,DU)
CALL ULF
2i0F1
ZGF?F =-H6G7F
SIGDD = SIG7D
GA 40D = GAM 70
SIGUR = SIG0C*.G17h 5329
GAMDR = GAMDD°.01745329
SIGL1 = SIGOR
GAML1 = GAMUR	 ®RIGIN3L

of PAP )-m

1

C45
45

C

C
C
C

62

236

Z50

C

335

0367
367

n
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^40 p MD = GJ^,(C1^1^i1
S4IGO = SE(! ISIGnp)
C3IGO = CJ:,(',IGLI-0)
TriTbR = Di113!. r . X1745329
PSI(3R = F',I 1 1D*, 'l745329
PHIF3R = PH 1110 9	17451?9
S P HIf3 = 'iINCPHTOp?)
CPH IU = Cob (PH II)K)
ST , iTrs = ',INITHTtW)
CTHTR = COS ITHT11A)
'i+'5 I14 = ',INi1•sNP)
CPS L11 = GL);,(	 IffP)
DCL1=CP.;E,i*r,IHTU
U(;Le=SP'5( )
()C L 3=-C P ',I I  +ST HT N
OCMI = SP)f13*STHTB -CPH ID*SPSl u fc)HTS
UCM2=CPH1 14(:),S111
r)CM3=SPIIT:i"CTHTt3+CPHIH r STHjsD`+SPS B
UCrl1 = CPHIri r STHTU + L( THTFi * SPS1H r SPH 0
UCN2=- S P4I(' ar,PSI13
DC'I,i=CPHI,I*CIHT13-SPHIBOSTHTROSPS113

AL2	 = 0-,L2
AL3	 = UuLS
AM , 	 = D;M1

AH3	 = a„n3
AN'	 = 1,;N 1
AN2	 _ '1;fli
AN3	 = i);rt$
XG77F1= '^iIGD*CGArfU*VG77F
Yu77F1= 61(,[j*CGAMU^VG77F
Z'p7?FI=-36AMI)*	 VG77F
TMP(1)= (G 77F1
T MP(2)= Y(,77F1
THP(4 )= 1•,77F1
r,ALL INN6 (LA(16) s XG77F1 )
CALL INT:G ILA(i7)	 YG77F1 1
CALL INT ,:u ILA 9181	 ZG7TFi 1
CALL MULT31(DCLi,TM^(i)$,TMP(4))
U777F = TMP(4)

W777F = T ,11 (b)
IAOSKP=i
GD TO 7,j^

C	 arererrrrr

C	
LNTRY GP14
r*ra r*r446

CIi21 SJf
521 DCLS = ALI

OCL2 = ALe
90L3 = AL .3
UCM1 = A l:
uCM2 = A c

OCr31	 = Afli
Dg^rl2	 = AI^
TMPQ 71Q.	 'J	 1F
TMP(2)= V717F

TMP(3) = F1777F
CALL TRN r ')j (OCL1 TMP(4))
CALL MULT4I ( TMP (4) ,TMP(I TMPt13))
Xr,77F1= THP(13)

^s
f

y	 4

y	 f	 1

^I

_. p

1
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L^TTF1= THNl15j
CALL INT_I; ( LA (16)	 XG77F1 )
CALL INT-*G (LA417) , YG77F1 )
CALL TNTc:(, (LA118)	 ZG77F1 )

C7u2 SDF2
702 Gx37F = OUL3*GREFF

GY87F = Di;H34GREFF
GZ97F = 1JCN3+GREFF
H,CIF =-ZG77F
CALL ATMzi (HGC7F+RHHG41
IF (IND "-Z.NE.-) RG77N =

SORT((XG77F•-XGZ7F)*424(YG77F-YGZIFIOL*2)+1.6457925E-4
IF (INOWIN.NL.d) GC TO 754
UW7 7F =
V:177F = v.
W477F = J.
GO TO L - 3i	

e754 GO TO ( 7tii 75 - , 7b1) , IN+)NYN
155 THP(1)=TI` t

GO TO 7q2
757 THP(11=HGC?F

Go TO 76^
761	 TMP(i)=+'.10774
162 CALL TLU(TMPl1),L0C1a),XGN7F1)

CALL TLU(TMP(1),LOC13),YGW7F1)
CALL TLUITHP(1),LOC,4),ZGW7F11
TMP(_)= XGW7F1
TMP(,')= YGW7F1
TMP(3)= ZGW7F1
CALL HULT31 (DCL;.,TMPI1),TMP(4))
UW77F = TAP(4)
VW77F = P4P(51
W477F = THP (17)

1035 VA77F = S,IRTt(U777F-I ) W77F) g '-2+(V777F- V1(77F ) **2+(W777F-NW77F)*42)
OYNFP = ,i*Hf4OA3*VA77Fad2
AMACH = j.	 i
IF (VS77F.r4 ::—) AMACII = VA77F/VS77F
TMP(1)= U777F-UN77t
ALPHR = ATAN2(n777F-WW77F,THP(1))
UcTA4 = ATAN2lV777F-VH77F,TMP(1))
ALPHG = ALVHF•57.2957795
aETAU = 3cTAR4'37.2957N5
IF (INUSKN.EO,)) GO TO 1134

ALPLi = ALPHR
PE TL1 = HETAR

1134 IF IINGAOU.411. j) GO TO 1163
DELT! = T1ME-TL11
TF (A65(-)-LT1) .LT,ULTMi1 GO TO 1163
ALPHRI= (ALPHR-ALPL1)/UELT1
3ETAR1= (©STAR-HETL1)/DELT1

ALPL1 = ALPHR
F1ETL1 = BETAR

C1163 25CF9	
TL11 = TIME

1:63 VG77F = S'a ,^T (XG17F1**.,+YG77FL*424-ZG77F1*¢2)
IF (VG77F.LQ.u.) GA TO 1314

C1231 2SOlu
12.11 THP(1)=-ZG77F1/VG77F	

aaLL ii
GAM}R? 1,57„79b32°FN7S I11 A85tTl1gp(i}1
GO TO 1212

1211 GAM7R = ASIN ( T1'P(1 ))
1212 GAMIU = EiAt17kF57.2957795
n	 GAMOR = GAM7R

Q 	 PAGE
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ORIGINAL. PAGE 1^1

OF POOR QUALI-M

f`y GA,NppO0 	 gg4H7
R -SIG	 ATA.N

U

c{YG77Fir-XG77F1I
'	 I

SIGaR = SIG7P
1

- 5iG7a = sI67f ^$7.295f7{3^ {:
3rrun = sI(,?u

.. f

C1.23 6 :esazk	 -
123'h SUAHO = STh(GAVEM !CGAMD = Ca:. (GAMOR) -

S3TGO	 Sitr(.SLGOP) I
GSIGU = cjti MIUM) js.

IF (INUFP-t M _) GU TO 1314
OELTZ = Tide--TL1Z.
IF' ( p 'i i h^wL (aJ .LT.1^LT312)'- 	 GU 70 	 3314

1 °_
G4H76..-	 (Ti AHRR-6AlfL3)!JFLTZ
SI67 g 1=	 (z16Vii -SIGL1)/JELTc

TL_c =. TIME: tGANL1	 GANUEZ
SIGL1	 SIGOR.

i 1314 IN(it'OstI,:).. NE, u } Ga..TA : 1115:.
5G4MA 61 WA-u

:	 .. GO TO Z310t 1315 IF(VA77F,-(1.44 )G0 TO .1316
3GAMA=(Z tr^r( F?-ZGl7E 11 /VA77F

1316 IFCMUPLA.La	 GO TO 1154_
Gi51T MIS ^.

v 1517 IF	 (It40GV	 LG..'.t) .60	 TU 17-01 )#
E .1524 IF	 (OGLI -au.	 .)	 GO Tr) 1536

THTPe = ATA)1c(-UGL.',r1GL1)
r THTPU =	 rRTPt- v v7.24S7135 1

1535 IF	 M3SffJ-X&).GT,i.) GO TO 1546
PSIPP

G]	 TO	 ,vl-r
154b PSIPEa 	i, 5 . 7.79632 +`L1I:Cc/Af3S:0i:L.:c) i
11 5-54 PS.I.P7	 P31ple*1i7"..-9577'13IF	 GO TO 17th

kPrlrPk _	 Af0.i:L(-aCN[ f E!(.NZ)
€ PKIPO =. P111PF+57,295779 c

€ VDi IF	 GO TO 1754
- IF (AHASI.L0.1.)	 CALL F%ERR (i0

AX77F = F. (b7P/4MASS-6X1)TF Il
AY77F:- FYd7P/AMA55-GYd7F
AZT7F = F/L?P/ANAS5=G707F
IF (INOArN.hE,i) GO TO 1754

. THPUA= A477 F
TMP(2)= AY77F
THP(3)=	 A7.77F
CALLTRNP0	 (OCLi 1 .TKP (19) ).
CAL.L..MULT3s.: (THP(2^3) vTNP'Ci).j fMP;4l y ,r

.. Ax'fstF	 -
r,,	 (4

AYP7F = MP (5)
AZP7F	 =	 T.AP'(6.)...

1754 CALL VPC.S?
` CALL TFF53 z,WTV7P = AMXSS*'GREFF

C CHUTE ORAL COMPUTATIO14
C LC5=1	 (FkO,ti LAIMING ROLL CONA')TATION.,AUTS)

}.

C LCS =u 	 (IttPU.7I.
C'OCH ORAL COEFFICIENT

! SSH REFkF ONCE ARE:'+! -
C	 - X.CHr	 YCH. ZGH	 WAUTE ATTACH POINTS

€. C
2961 IF( ICS. EQ. 1)GO TO =:15u
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fp

MDXYL.
MDY=
M[1 Z_ t, .:. GR. T O 	Z0 5z.

2056 Ft)C=CDGH* S5k^1]Yl1PP
FCX=-FGC:* (.U777F-UH77F) /VA77F
FEY=-FUC * CV777F- VW77F) / VA77F-
FCZ=-FUG*(H777F-WW77F)/VA77F
MDX=YCH * FCZ-ZCH*FGY
MDYFZCH*FCX-XCHsFC7.
MD-7_=7(CRw FGT- YC H * FCX

2062 CALL SACS3
2125 CALL LGEARs d

CALL FLEX3 f
FX07P = TX671'- AA77P +AIIAS . S•GXUIF + DLFXP+FXMtFCX'
FYDIP = TYU7P+YA771 1 +AMASS*GYR7F+RLFYP+FYM+FCY
FZB7P = , TZ[37P- ANA .77P+AMASS'*GZBIF +DL.FZP +FZM+FCZ
AL977F= QLT77F +RLL:TF+ALA:77F+LM+h;UX	 - -
AM977F= A;1T77F+RLHTF+AMA77F+MM+MDY
AtIO77F = ANT77F+ 0LIITF + At4A.Z7F+NM+MDZ
IF (AMASS .EO.4 .)	 CALL EXERR (.14: aTMP(1)= 2.*AMAS51/AMA55
U?77Fi= FX[(7P /AMASS - 0117R*W77TFtRZ?TR*V77TF i	 f.
V777F1= FYdi7P /AMASS - KI77R * U777F•:• P .	7R*W717F+ TMP(il * R177RYALY.JDF
WT77FI = FLH7F/A:4 ASS -PI77Rs V777F+.QITTR*U7?7F-TMP { i).1*QL77R*ALZiJRF
AKL1	 = ALH77F+ ( AIYYR .S-AIZZHS) *QI77R * P.177R
AM	 = AMIi77F +( AIZZEIS-AIXXBS).*P1TTR*RI 7R
AKNI `= AIi$77F+ (AIXXRS-AIYYBS) +P271R*QI;7R
IF (INDXZS.EO.u) GO TO 23LT J°
AKM3	 L.

AKLy U; 1AKM4	 = C
AKN4-	 -
GU TO x 37r -

CZ317 ZSR21
23. 1:7' . TM.P C1)	 Q177P+*2

TMP(c)	 RI77R*PI77Y. p
AKL3	 =-AIXYBS- * TMP(2)
AKM3	 = ALXYHS *RI77K* QL77R
AKN3	 =-AIXYDS *(TMP(1)-PI77R**-?)
AKL4	 = A-IYZ13S 4(:TMP(1)-RI71RIPOZ)

'
AKM4	 =-AIYZBS * P.I77R*Q.I77R
AKH4	 =:AIYZDS *.RI77R*PI77R

C23Tv P5022 . 	 -
...,

Z3.7O IF	 (INRXY3.EQ.J) GO TO 2376
AKL2	 = ^,
AKM

Z
2z 	`= J.

GO TO Z4L2
CZ376.2S9Z.3
2376 AKL2	 AIKZDS*PI77R*QI77R

AKM2	 = AIXZHS * CR177R**2-PI77R**Z)
i AKNZ	 =-AIXZHS*QI77R*RI77R	 -

C2422
2.422

AKL5 	 _-AIXXSi*PI77R+AIXYSI * QIY7R+AIXZSi.*RI71R+AH4SSi*ALLJD^F**Z*	
t

* AKLfi  -
PI77R

AKM5.	 =-ALY:YS1}Qi77R.+'A.iXYS *P-iT7.Ft+AIYZSi*RI77R+AMASSi*ALMJDF**2*
E7iT7P.

RI77R+AIYZSi * QL77R+ AIXZSi*PI? V R+AMASSi*ALNJDF4R *Z** AKN5 —Ali jji.* i

GiG 25626
r

•
-E

-
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i

T16 INURVC.NE.'.)	 GU T4 2524

:..AKH6 -..w.r AKNb
GO	 TO 2615 i

C?-5Z4 2SJ27
Z5Z4 THTRR ,= THTPV .^17453Z9

STHTR	 =	 .ill, (TFITRP)
CTHTR = GUS MITRit)
CA!_L:TLU	 (TINt:.,,LOGA	 ),THTRRI)
CALL INU(i ILTHUR	 THTRRI }
THTKD =	 Ti7RF *:T.2°1^715y
OMGRR = U4uRT*.1y4719754
AKL6	 - - ALxR754 UMGPF*(0I71P.+T HrRR1)	 STHTF
AKMb	 =-ALxk7S* aMr,RR*(PI77R*STHTR+RI77R*CTHTR)
AKN6	 =.AEXR7S"'OMGRR.F(0I77k+THTRR1.)" I CTHTR: r

C2.615 ^s€lce
2615 A:KLT	 = AKLI±AKL2+AKL3+AKL4+AKL.5+AKL6 {

AKHT	 = AKNI. + AKHL +AKM3 + AKM4+AKH5+AKM6 1
AKNT	 = AKf4 j+ 4x142*AKN3 +A KN4+ AKN5+AKN6
THP (I) = AIXXDS 1

-:
TMP.(2)=-AIXYVS
THP(3)=-AI.XZi;5 s.THP(41=-AIXYriS
TMP(51 = AEYY135
T.4P.(6)=- AIYZ1IS
THP (7)=-AI'XZIs5
T11P(8)z-AlYZ04
T.4P(9)-	 ATZLIS!2
CALL.IN . V v i	 (1MP(1}	 T11P(10),.1NDEw)
IF .(INULP,M1)	 GALL k}CYR.(16)Ea
TN'P(1)=	 A ,GLT ?
TMN(c.)= WIT i

- TIMJ)- AK(}T
CALL MULTSl	 (THP(LL) jrHPMgTHRC4))
PIFIRI=	 TtI11(4)
{11.77 ►+..=	 1tiP(5)
4I7.7P.- T. FU) .
CALL	 INTL1;	 (LA(La)	 y	 U777F1	 1
CALL 1NTLG	 (LACID	 y.V777FI )

=CALL INTL., (LA(14)	 y	 H777F.:.)
CALL INPos	 (LA(1,3)	 y	 PI77RI	 1
CALL	 (LA(14)	 •	 UL774.1	 )BNTE ,.t
CALL	 NTc.-i	 :(LA'(I.tO	 +?I.T7k1	 F- .
PI77u -	 PI77R*^7.d9^ill`3'i
0I770	 = fill 7! 157.2957135

{ NI770 _ R117k*57.2457795 -AL17S1= P177P*UCI(1-Q 177 	 D G N I
AL27S1= t?rt7R*DCt(Z-RIT7P*U.CNZ
AL37S1= Rl771*0GM3-QI77R*DGN3

:. AM
17S = PI7?P. QCN1- . tlR^DC 

I
Ay27S1- PI	 )CN2	 T	 L2
AdS7S1= P177f *UGr13-R1.77k*UGL3

- AA.L-77S= .1lT7k*0GL1rPI7lR*tJGM1
4.142 77S= 111,77PwaC;LZ-P177R*DCK2
ANS775= (1I77R41)GL3-PI77R*nGM3
CALL..IfJTLG	 (LAC	 1)	 .y. AL1751	 1
CALL	 INTL6 .'(LAC	 L)	 'y	 AL.275..1::)
CALL INTEL	 (LA( 3) 	 AL37S1 )
GALL INTLG	 (LAC 4),	 A1117S1	 1
CALL INTEG	 (LA(	 h)	 1	 AH475i }

- CALL InTto_-(LA( 6)	 jr	 AH37S1 Y

CALL
^. .I NIJT f (LA - 	91 . i. AN3775

e
A--38
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CRIGMAL: PAQ- ER
POOR QUALI -

i

v. BC E.j = ALj T
OCL3 = AL3.
OCM1 a At(1
DONZ = A:1Z
OCM3 = A45

-
A;14.

7CM2 =

CALL IfIVR5	 QjCLi Tm p (i)	 INVER)
IF	 (INJEk.NE.1)	 GALL EXERR	 (17) i

CALL TR"P
'
IS	 (TH P (1) ^THP(10)) 7

ALI = •5+(ALI+THPC13))
AL?	 = .5*^(AL2+THP(!3))
AL3 — .5*(AL3+THP(16)) i..' AH1	 .y+(AH1+TMP(i1) }
AH2 — .5f(AHZ+TMPC14)1
At13	 =	 .5}(AN3+THF(.i7).}. SANI = .5*(AN1+THP(1Z))
Aa2 = .5*(AN2+TMP(15)}
AN 	 — .5{(AN3+THP(18
IN S) aKP=

+ HGC7FINOARG °.GT.'AHAXH
CALL STGTST	 (INOSTG"
IF	 (SW	 .OR.	 HGC7F:GT.	 J.)	 RETURN
I!Lt3^TE _ .
WiZITE	 C bvl-')

la FJWNAT	 (!Hos15'(*1GHSTOP—HGC7F)
R'.TWdl

ENTRY OPTS`
•FAR ^FF .F / FFF

334E1

'

CALL .STFLW I I H!3GI1
-CALL STOVAR	 ( ,TIM.:. yTI'HES P XG77F rYG17FHGC7F U777F V7'l7F W777F)

CA'LL 5TOVAP	 (A PI77R,QI77R,RI77R,AHACH,VA^l7F rOYNPP,XG77 +FiwYG7TFD f
GALL STFL(I- ;.,i5,r7F1)
IF( IHDAPC . NLji:)CALL 5TVVAR 1 21ALPH .O 7 .BETAO 7 0U 1, DUp;OUvDU .10U, ]U 1, ;.
IF(IH0A3().tO4tl' 1;O TO	 3341

iALPH(J1= ALHHti;.F57.2^357795
(icTAOi=E3 Ti,P,1^57.,295f195

3341
CALL 5TOVARQ:yALPHOI BETAO1 DU CU DUvDUgDUv0U)`
IF( It10.G'Sa .NE.u)GALL HFL(1s1,V&T7^}
IF( I%DFPAmHE.r),CALL.STOVARQ,GAH7D. S.IG70 OU OU OU OU OU OU)

but5u g H 6UIF( T(+OEP^.,(c.,.) GALL . STOVAR(Zq.GAt!7KL^SIG71^IM	 .AU)
IF( i)(OGRT.NE.u)GALL STOVAR(SpTHTPD^PSIPD,PHIPUPOURDU^0^1'06,06)
IF(.I11DACd . EQ.%)CALL STOVAR Q j AXPT P 1 'AYPTF^AZP7F, Ou t DU"OU,OU,DU)
IF( INOACt1.EQ,2)CALL STOVAR(3,AX77F AY77FgAZ77Fy0Uv Ou t Out Ou t OU),
IF( INOWGT.(tE.r,)CALLSTFL(. 1P1:,WTR7P^
IF(INDRMC,NE.G)CALL STFL(1 1 THTRO)

,CALL STOVAP ( 4 ' FOC I, FCX,FCY AI fcl t o ' DU, , DU,DU) .
CALL.LGEARb.
CALL VP( io	 ti_
CALL TFFj-a 3GALLSACSS- CALL- FLF-Xb
CA.LL STFL (,. y 1, DU) !-

C RETURN^+aas^^.u±	 ..
EfjTRY OFz7

C FfiFf*}ssf {^	 }
- TIME =` OH(J) s
TIMES= OH(S) - TIHSX
CALL U.POAT	 (5,LA(1.3	 vALi?AL2,AL3vAH1,AH2.)
CALL. UPOAT . (5-v LA I6= )	 y. AH3	 A)11 N	 TANS U777F	 ).
CALL'..UPC4T	 (. SrLA{'11)	 :^V77^lF'7 W !̂ T7	 sPI7^lR,QI77RiRIT7R;:.) .. .

-
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1	 =
i

DF .PooR QUAD: "M

qq tt ^} 1i 	 7777	 rTEE Z GG t F ppUU ^{}
fF^INO^CTIc:u? (C^ X 1fA0Qii,LThTK VTHTRp^UyUU,OUyGUI	 }

ALL LGF-A47	 t
ALL VPG7	 {

CALL TFFST	 it
CALL SACS?
CALL_FLEX7

ERR
t

	

	 IU13RUUTIN:^ LGEAPI,
GOMMUN/OrPrOM10Hl(13f.1,AHASS,1JM2('147) TUGLIiOGM.1

C(iE rli UCL2,itCNE L1 G^tc ^1CL3,UCM. UC113 {)113(49) F%W
CIJUH4(3) F'duT! (^i),FLa'S'(P,t7M5{]I j ,GX5 F,UM6(B^,GZ67 , 	 s
C.Jti7 ( 216 ) "1110 1, rE c c.?!^ ) i
CTIHE*(JMrs(2+f71 PITIP c)rPI77Pi(2)•UH9(4},
COI77P(I ) I  il77RI(41. U'it. ( 4) .I-t77R(2)IRI77R1(2-1rUMii( 48)r'
CXG77F(^),X677F1(1L j YGf7F(2)y%.77F (1Z),
GIG:77Fr ZG T71- 1(2) p f)Ulli C+

	

3	 ^ } !a	 CRSTRE1T
.{4}

,.4A,,S(5) RAWPY(5) 9VZC31 THFTAU{5) ERDEG,RGR,
,14	 CNTIRLS{5} ZU1 6(5),WI5J,1)ELTAM(5 HQIIKMT(5J

Cr2F:S), vz 	 =I1.n P/cxU[a) VZLEO{57 d(5); P211(9 !12L(^1y
CA ('5),IL,scT(5;yt3L(5}^^cL(5) ►f4^52I t̂ I Mus(siijy
CC6(3),CE(j),4ZG(.5) CZL(5),NVGPT-.11PP,MB(5),RLT,NOELTA.,
C S(^1	

I
,^s1I37 6 sU'_l(?)7-S02?C2)^bf)2s{.2IvSG24(2:)rSU25(21

G gaMONfUi4M/	 i,
Ca0'1J;.61^2{2),.3U13(?) S111.4(2)r5015(2),
CS1f(

2
2),S.S2(2)TSZ(.Z),S4(Z^

C3zULi(e} ri: (JLe{2), (3}, .cU^' t-(2) rS2U2:5(2)s
CS24i1CZ)Is-01c(4),52013(2) `,?Ol t# Z) ► 52Uib(2),
C.; 2. (G) y ;G_( ;- 1 ,L3(.c),:,^4 (c; iy^si(21
CC)`ITC1t1.tL}.rUMT1^J1:2'2),UHTi)13(2)i^:`'itJ14(2) UMT1715 (2}v 	 I^

GAI (5
(2)

 I (^P) UL^.i'n •(r ucLIl?Ii t)LLTAA. p ILLTA4 * CELTASr	
i

Ce7UELTly0()^LTE GOt-LT-J,[)t- VUELT5 ISTA19
CPRTMI,),I.PLT,I SU t ISTPL; ISTPL2,IST>U ISTAL4,iSTPL5t

^
Ci1M.14{G^) y IdCS) Ut1i5{12TH It)ULGyLMlb(1^7I C'ASK(44)t
^`4M1T,N`(OU^y t)M1^ (4.} , 5%liOlt] f 1LL 1 r ^Y`i,GU (1^J, SLM(]U(Su G),DMi9(iGesb),

r2cAL' MASS^MO)icrif	 HAS5.2.NU5 NTIRES 118	 {I
OIMENSION ULGAUT(I-) ULGUE(473,(IL6(7),ULGE(299) 	 s
CU0MUN/LGAUTS/ AP GI , :ARG13,A!G31yARG3J, t AMA (541VAXLE(5)
CUttMG1;E/LG.JL/LA.f2^) ^C2.(5) P2I5},PRGSIsI,C(5),ZPPT,LTPT 	 -::'

'

	

	 COMMC)eiliG/FXN,FYN,^"ZHyLH,^1M,N1i,:PSLU2 	 - ''
CUMM1JN/LG_/Ai1fh1,A1,6I7}yAa1(5)yAi3(5),RRCGX(5)

CRL(5:31 .ytcl3.3y5)
,LUN(5),P

, a AYC53 .	AY
:

	RAL(:5)prTHPt3).,ZZE^O(5)'F.
Hi{ ti ;. Yk(-,) b"415) FOEETA(5)
CFTPZ.(l,1,-'JA(10 

RUY(0+!1117(I4RUXG U 5) kU ) GF!))IR
U;

G (S)vS )	 tCVTX(5) VTY{c)yVTL{1),
^iY(^1,{1!"(5)tJTdr

r,f
i) FO;:(5} T FUY(5) FFI3)yAA(S,C"Z(5)y

GC ;((5},5F{^1,PSKU(^) M1)V^{b)yNTKX{2) HTRY(S)y
C

iTP 7.(,I,MA(h)vRGII,Rr.]:.i,PG .31,RG33 . 16RT,	 }
GMTX HFYy'iTL,ti.TkX.vuFTIcY,SFIPLrF -TTfI y
CFTR( FIAC, 1- 11Ti-.X ''11IRYySHTk1 	 {

C0KHb,'I/FLxIiPIGM 'kr, 	 GF()F1C3(IaU GFORC4 (Itj4 v8Hi (3U8)	
S

ECUIVALGE) c (ULGAU}(I)rAl^tGi ;1),(ULGUE 1)rLA(1))y	 ki+(;7LG(i) FXM) (ILGE(1) *AU11) J 	 .
MiMC'1/TABS 1 6/OUtiM1(`I- },LOC(7)
COMMONIHTOJM/HT',HT;.,H ;Ta	 r
r^ AL.HUVP . tiTRXyHTRY .MTRZ,MA,	 f

CHTX HTY HH LM MM t:Ii
1)LHet15IaN U^L;d(a^,Ui)ELTA(5),P(5)y	 `.,

C	 - S0c(" 5) tSUif2 5,)rSf ^'S1,';ZU2(E^5?,S 2U (Gf52f52IZ'5) i 	s
COHET0112,5),GHET(215;-

EQUIVALENCE QP..`i) !'RES(i})
EQU.IVALENi3L (UELT . UY- OF-UAi),.(.UUELTAt1) yPD .ELTI)	 S

r

:.	 -:
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POOP: QUALI 1.

i

C ris	 1 ( 1.	 au , i)}	 (SDIi ( 1.):SOitI IID),[si(D. ,SU90),
(SZDF-I	 IT	 :S2UR(IL 1)..) 	 `(5201.1 (1)
(.OMTDi1(11	 )),'(OMTi(^),ONET^1,1^)'OME(UM

:2(11"(11	 1))	 (.52i--fI).,'S2.(i,i)l,.

C PRE DATA IAITIALIZA^^DN
00 1 I=1 14 II!

1 OLGAUT (Mg.
+DO	 2 ,I _̂.,4T'

2 OLGOE( L)	 ^..
DO 3 I=1,7.

3: DLG(I}=3.
DO 4 I.=1,499

I'STAGE=d'
IPLT=6.

P P T=.L
LTPT-:1
IS O F'=u
ISTPLI=O i

_ ISTPLZ=d
ISTPL3=J i_ IiTPL4=u fLSTPL5=a''
E?SLC2=J... '.
RETURN" -. C ass;ssssss

:. ENTRY LGEARZ'
C sssasss^ss

FXM=O
,

F'YM=L...
' FTM=L..

LM_J.

NM-,,.
ERR=.J1.T45329 sERDEG t
RGII=COSf v: RR) !

:'. kG'1"3=-5IH(ERR)

RG33=RG11
.. ARGIi=RG' 1

: ARG13=RG 3
i

ARG.11-kG31
}AR633=RG33

IF(INOLG L0' , C RE.T [IF N
C INITIA .LI'LAT I'ON. AFTLR DA ' TA.:READ, iN
C YARIA3L;5 TO BE INtEGRATED

" C (OMTDIL^.UHT1	 )
- C (OMT012,UHTZ 	 )

C (OMT013,OHT3	 )
C (OHT0141 UHT4}
C (OM7U1^0.5MT5.. ,)

z
C LSD?-:L'', ` 011	 } .	 (501;: S'1	 1'
C (Sr1zz	 ,.SU1L . 	)	 (S012 ^S2	 !

" C (SD?-3	 SD^3	 )	 (5013_ i S3	 ) 1"
(SQ24	 yS014	 )	 (SOi4 t S4 -	 )L¢
(SD,>,5	 X 5015	 }	 (SO15 ,55	 !

? C (54[741	 :S2011 1	 (sZ01i :S21	 )
C.:. (S2'O"ZL *52012._1	 (52012 ,SZ2'.
C (Se023 jSZ1313 !	 (S2013 9S2.4	 } .
C
C

(S^I1L4	 1,52014 }	 452DI^
(Sauza5 :SZ0E5.) 	 ts2201

SJ4
r5 'S	 1

IF(IMDLGaDrc)GO 
TOi NGF-Q=5*N5TRUT

{ IF (IL. NE. d) NDEO-3 NSTRUT
1̂ CALL:INUPa(NDEQirLA) t

r

7W'	
1 s

_  ^ 	 11 - _ `•^
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1

_ 3

- pp	 yL,	 NNg	 TT
TrOSE^Aa.I.1^.74h^^9}7HETA0CL;' '
Ai:1 (I) =COS{THETA R)
ArztI)= -31H(IHETAft) l

'
A31 ( I) ='-Ala ( I
A 3 z (I)-A1i( L)

10 ZRCGXCI1=AiIC1)	 RX 1)+AL3(I)	 RZ[E) i
IF'u T=,;Po:TUZIk	 .
}.} *.q ** } f } i	

+C INjj.TIAL	 Pt{'NT

.^RETURN

ENTRY LGEAR.3

•lTi HAIL; GUiPUTATIVAL AREA -^
C RL MATRIX cLc11ENT5> t

IF t INULG. _ lJ o i) dt IUP N
j

Fi	 1fRG11+Hr,L3*RG13
RLCIt4)=74L?
RL(1;, 3) =or.L1.*RG.31+fICL --+RG33Fe. RLU.,i) 001114PGII+ OC14=fRG13
RL (.2 I 2_) =uCKc
RL(c73)=OGHl*RG2,+UCH }RG33
RL(33s;)-^1CII *P(ili+[ jCN3 f RG13
RL (3 T—)=0"IIc

i
S

RL( 	 3'1 = 1G)1.1*1([.3i+urF)3+^R[..33
CALL	 LGs:A3L.

C CALCULATION OF 5c gep	 5201, AND S2 i
UC	 ...a -I=1	 )lbTr')T

- LF (IN1]L6.tfJ i F_) G0 TO	 d.
IF[ILoNE.i)GO TO 513
TMP(1)=: rjL(1	 I)_A2(T).# 52171(1.	 L)'ACII
S2_0'(1.L(^^{0-P.c -( .I')).*A.2..(L.j+C(.I):{THP(1)ABS(THP(i))yI)=:

C-^cUI(1	 tJ}[r.L(I)^aEts(s?fIt(i	 W+^U(>:.1.).).	 .'.
C/tlA:;.i 2 [ i l i• Gt. tI)-53{ I1 +3172 (1.1)

Y

HTL=HT

86
.IF(sr_a1(	 ,1))46	 aT, aa
TTIHz-SC ('y I)/A^l;,t^2(11[i,I?) ^

89 IF(.TTE11L.4c.HT)GO TO	 9.7
HT2=TTIH:
GO TO 87

88 TTI HL= (S2T[IJ-5.:(17I)J/`;2[11{'^L)
- GO TO dil

87 CONTINUe,
IF[5c.(1*L).GT.(	 ESZ(I)))GO	 TO 58
Wd.I:TE[6 L57) 19  St( ': I): .. i57 F04ZMAT.(7 i3.X. 511- 52(^^i	 -JH)-.EXCEEOEGt

58
C53%	 3H52(	 1 4H)	 E1.^. 71
IF(^c :(^^I1.L1.E52(I)) . GO	 TO	 61
LF ( SR U,I). LE. (a2T(I) -ES2(1)))GQ TO 141
IF(S2(1,I).LE.(SfT(I)+LS2(I)) )GO TO 62
WRITE tb*tiS)I^I^5rt1^L)

63 FJ RMAT(5.iX hH CSr_( V 111.1uH)	 EXCEFOEOt
C58X	 3HSet:p^1 t 4H)	 =..:Ej5	 fi)'

152. IF( IU I(1,1). CT. J.)5201d,T)=0.
IF(SGUL(I I I).LT.	 Go TO 3-41
GO TO	 L4^ - !

61 IFIScD.i(irl).LT.u. )5201(i,I)=0.
-IF (SZ:J4(1,1).LT.u.)GO	 TO 343

1.41... FC2(I)
G.O. TO. bye

?^N3 FG2(I)=-14ASUcI)}S202U T)

55	 '



t . ORIGINAL PAGE 
-FW

k OF POOR QUALITY

zzD z {.1	 I1=:.

59 S202 (17I)=u. 1Saul (1 Ia =^.
S,!
FCL(	 )	 -(P(I)—P2:(I))+A2(I)—C(I) *SDI (.1,I) *ABS (501(L 	 I))
GO	 TO	 9.4.

6G CO ► FTINU^ =
I1=2*I+Z*NSTFUT-1
12 = Li+i

_ CALL INTEG(LA(I1) , S20Z{3.I)3
CALL INT:G(LA(12)rS291Uj1J)

94 COKTINUE:
C CCtt ( PUTAT. IOt)	 UF .AA(I). a

IF(SUl ( 1rI).N£ . 3.1TYP{21 =501(1	 ") / AI)S45Di (1PIJl
SF(I )=-PtL1t(A(I1 -A2(I)3-Pe(I. ) ILAE(I)+Fr.Z.(I) -52D1(Lpr)c:

^_
_-

C['C2{L ) ^Af35 ( ScDlCi I)1tC2C ( I})-Fr(I) •TMP(2)
AA ( 23 = (FT (1) +S FU) ) / MASS (I)

;	 . C
C

CALCULATION OF SOS	 SU1	 AND S.
CAU.ULATIOW OF. UME101.(Ii AND OMIT-(I)
SDP(lL I) -SR(I)+AA ( I)-GZ(I)

^
f

76

HT1=HI
IF(SVIU , I) 176 77 78
TTIME=5(ftI) /A8S(fO1( i I)}

79 IF(TTIME.bt.F:T)GO TO	 7^
HTI=TTLME

GO TO 77
78 TTIH 1's=(S0(I)—S ( irI)) / 501(1.iI)

GO TU 73
T7 GiNTLNUE

IF1S(1.I ),GT.(-E:S(I1)) GO 	 TO	 56 —

49
WRITE ( Er 4i) IrI ES (1	 I)
FORMAT ( ^Sd.^( r41 t - rS.(pI i 1:H}	 EXCEEDED/ i

- 5(a
C55X -HS(	 C1	 4N).'= EI	 TY
IF({irI^.L^	 c5(I3}GO	 TO 51
IFi^ (1r 1l.Le	 . ( 5U [I) -(5(I} } )GQ TO	 55
iF{_,{1rI).LL.(:,tf[I)+E,(I})1GO TO	 52

53 FUkMAT0iXv4HIv.SMi,lGH) EXCEEDED/
C5dXt2HSAv.I;.. T 4H .).-:E15.7).

52
r

IFE301.(1}I).(sT. j..)5[7i(1^I) =s.
IF(.i02(1,I). LT. j.)GO	 TO 55

- SO 2.(191)=,i.
GO TO 55

51 IF(SO1(19I).LT.t;IS01.[irIJ=u.
IF(SD2(1,1).LT.v:)5U2(1gI)=U.

55 CONTINUE
12=2".I+NSTRUT-1
Ty=I2+y
CALL	 INTE5(LA(I2}rS112 (l it I)} t

2U
CALL INTEG(LA (I1)	 SUi.(1 I-))
THP{i)=tZLPU(I)-U LT,AU)
IF(CASK . U).GT.I.L-1 )GO TO 2u6
MA:( I) --FTRY (I) -WTMP (`1)'RI (2 r1r I1:+FT RX (I) }TMP (1).

C•^I'f2^erL}
"
" 2U,]

GO	 TO	 _%11
AA. ,(I) = T'MP(1) * SORT ( FTRY(I) # FTRY ( T)+FTRX ( I)*FTRX(I))

w

MA (I) -S IGd (MA (I) z-YA°XLE ( I) -OMET (1v IL*THP (i)) t
201 A:,A ( I)=MA(I)f

IF( INULC.cQ.2).G0	 TO	 1U[) 
IF'(II3 ( I)4?JE.(-3: ) 7G0	 TO 48
OMirTDi(	 I?=^ .1
OMET(1	 I,3	 Y•
GO TO -1	 _

s

A-43

s,	 _



N E. '-.) TMFJ f i) =OH ET	 1	 A 3 S ( ON ET U 1.))
•KOAENTLU"l t I U I	 J,	 (H A ( 1) - M13 C T) 

*T 
M	 C 1 1 	N.TIR.E S.( I)P (1)

CALL rN
LIX

21 iEvILA(l) OMETIll 	 I))
IQQ CONTIFlUE !^

c CAJCULATI,114 OF FT =^A, FTPB I 	 AND FTRC
SF RX=. .
SFT[iY=L .
SFTRZ= . .
DJ	 UT
SF TRX SFT X+FT4XM

70
SF TRY= ISF T-.'Y +F f PY (1)
SFTRZ =:)F T -4Z +FT 4Z M
FT PAz; KL (x:11  *:^ FT PX+ RL (1,  2) *S FTPY+RL (1 r J)  *S FTRZ
FTRi3=RL (2 " 1)  *S F T RX+ R L (2, 2) *S FTRY +R L (2, 3 ) IFSFTRZ
FTRC=RL(3	 'L ) f SFTPX+RL(3	 2.)IO SFTfff+RL(3.p3l*SFTRZ

C. CALCULATIN C,,F..H.rX,	 MTY;	 A	 0 MT?
-S tl Tr;X=,

S.'iTRZ=u 6
GO. 75 1=10STRUT
SMTHX=SHTiX+MTRX(l)
Stl TRY=SMT3Y *HTRY (1)

'iTX="4L ( lpl,)*S4TRX+ i%L(ipZ)*SHTRY+RL ( 193)*SMTRZ
ITY =-') L I ?-	 * SM T 4)( +k L ( Z 9 2) * SMT IZY'+ RL ( 2 3) * SH T RZ

C
MTZ=RL ( 31i.)*SKTRX+RL ( ,i.92);SMTRY + RL(313)*SMTRZ

NKCALCULAT ON OF FXH,	 FYM, F ZMF LH I 	MK F AND
FYH=i,
FZM=L.

H p Y=u .
0 FZ --: " 

*	
.	 .

8 ,44 =-I
00	 8?- 1=1114STRUT
UFXM=j.
DFYH=j.
UFZH=j.

UJ 14 I L-=1 WOUE
t•ISTRIJT+I

0FYM=JFY4-PA-SS (1).*SYHOD ( NBB) %QJj(jL4)
UFZM=IIFZ?4-:MA'tL; 1 1)*57tl0l) ,NBBI*G IJ D	 ( L4)

0L.M=L1 L H -.! AS	 1) * (. FU PC	 ( .NUH) *GGG2 ( I L4)
[)M4=UHK - 1lAb5 (1) *GFt]QCJ ( NBH) *GI202(IL4)

14 QUM=0.Vi9 -JlA :;; ( I )* GFORC4 (NBH) *GQO2 (.IL4) AlBFX=UFX+DFX]i
3FY=fjFY+tJFYH
t3FZ=EiFl +-0F.Zll
clL.4=fILIWIL14

PIP(i } ?MASt.( I ) M S02f1 L}
F)CH=FXH+TMI l ( 41)	 ARU
FYM=FYM

A-44
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1-

1

T'	

}} 	 ,.3} 3a	 z(lL+TCI. (L7" All`I}PRY(1)
M

!
M^=HM-T MP (1) • RRCGX,(I.)

lit NM.=NM +IHF(1)*A13iI)*R'Y(1)
FXM=FXH+B.FX+FTRA .
FYM=FYM+a1FY'+FTRil
FZ.M=FZH+BFZ+FTRC
L •i=LM+U LM+MTX
KIi=NH+UHM+M TY
NM=(1M+1Pfi+M T Z
RETURN
EN U. ..
SU8ROUTINE LGFA3C
CGMMO))/01PLOH/CM1(136},AMASS 01,Z(147)rDCLI,OCH1 	 +^

GGOCNI,DCL',UCMZ,IICN2,{lCL3,]CH33 CCN3' OH3(99) F.X67P
COUM4(3) FY I i7P t4) .FLEl7(',DH5(17 j GX,3 F OMii{d 1 GZa-r

CTIH (ILMBE p ?
 
.P 77 DMi6 N

FIl7^ OH94 nHf§[2^)iINO^TErflHis{ 2341r

-'.	 '.	 C[}I77.^,UMcy'sOI^7R1,:G^t1^.(53..^'T7T>+ D^^3.7,R^77t21,0Hi1(491

V2

CXG77F,IJMI^,XG77F'.,,CM2'-(Il) YG77 OM21zYG77F1,OM22(11;r 3CZG77F DHZJ,ZG77F:r(IU`il3(4EI NSMA1N,tJScl}DY(6)r
Cl1JTRU^f ti4a5(s) RX{:} (:Y( ),^CL(5) THETAD{5} "ERDEGyRGR,

CA2(5) V Z S 
r5

fIF0,
ZE0
LSt

5) F^5),U EEO(! )	 E4(5)PZU(5
CRF{21	

)
' VZ ! 	TFp PnI5!"ER0(5) ^{.5! PLiI( 5} 	 (51r

CATIRE, Z57,f

()t€ti),:^2L(5.) JaA.H2(5 j MUS(5;
VZG
,.. .

CCC (.57 y GE (5;) , C2.% 5) Ctt(^1,.trVGA NPP,HB 5') RCT NOLLTA P "	 -
C = S (51,50(5f ,5Uc1.(2^.SU2L(t),s02 (Z},sD24( )',SH5(2)
'COHHOt1/ TiGUM/

SDi5(2),C3011

	

	
;'

{'c)r51i2{Z} S(7E3.(21 50.14(Z)s 
CSI(Z)vSSZ(L},5;(2) S4(,!J,S5(Dq

RtZCSZD21(2),S	 ( 2 ) x9232.3(2-)rS1D&.4(2)7S20Z5(2)9
CS20111BSct11z(4),SzÛ3c(2_!...SLi11..4tL..1^S2015(.2J+ _

,S2c (Z) J2.^(L)., SL-	 ^	 ^•	 4:(2 I,SLRr (^:)
C^((7111(2)^uHT^Ji2{2) UMT013(c) GtfT014{Z}^.OMT015( c1r" 	., .
COMT1(2),O;iT2(2.) OMF,](c) I:1HT4(Z) # OMTS(L).r	 i
CAI(5)tBi(3) UP Ai CLLT4'Z DELTA. DELTA4 DELTA5r
CODLL"T.*00=L	 OUEL.f3 ODELf4 UOELf5 ISTA^E
CPRTMIN,iPLT ISL i,F IaT^L1 t ISTPLZ,ISTAL3,ISTk4,ISTPL5.
CDH14(--62) CASOM .OM2.5.i39) . CMZG t4MODE D.M27(4L),SXH06(i.0 )1.
*S.YMUr{10df,S111o0(^^C) TOM? S1164E1 GQ(;2 }rGQC1(2.N)75OD2;201r
+DOM291zi1:

REAL MA35 MOHEI4T	 tiASSZjMUS,hTIRES,gHB	 i
COMAGN/LGHTSlARLI AKGi3,ARU3'.,AR.G3.i AKA(5) VAXLE(S) 	 =
GOMtlGN/L6DE./LA(251 PC,?(•i),P2V5)..PRES(^1,C(S)*IPPT,LTPT

,4MDt'} RI (3 ' 3
(/Liam/A1is 5) 

kAXi5 t A.3. NM 7 A3J ( bCOMMON /LG/FX!',FYH, ZflvL
C'OtSHOt.	 ,ui.:fi:1)iAsL(SfrA33[5),.RRCGX(S)

C
RL	 ).,P.AY(5). PAZ.(5),TMP(D,HERO(5)',
Xit lyI.YA(-,J,'WiLUf!(5)',P'A(5),FOUTA(5)

CFTRL(-3)- 2OX(,5),ROY(5) ROZ (5)rR!7XG(5`) ADYG.(5),RDZG(5)
CVTX(5) ^TY( so) - VTL(5) ,6Lo ),	 VGPi(5) FTk(5) FTRf'( 5)r

	{ .`

COX(5).vD.Y(3),DZ(5) FT(5) FDX(5) FDY(5) FF(S),AAt5 rC2(5)r

C(59TR.Z(:5).jMAA( 5) 'r5RG11 HG13
'
RG'31 Rf ^352ART^Y(51 y .

C.mrximTYgMTZ,SPTIiXE13FTPY 5FTRl,-=TR^,
i

CFT'Rtl,,FTRC,SHTRXs!;MT " RY a^ITR'Z: .
CI)4MUN/T'A'3jRC/OUH (•I1 (L^S} ,LDO (7)

'	
CH X^-HTYVUZTLM^MHRF(^i11TFL,MA,

	
-	

s
OIMINS164 Ut TA(5;,.Ot)ELTA( - 5) fP(5)	 -

C.	 S.0:(L'S);:^501(`Z 5)rs(2s .)i.S2^}2(c:15),S'231(2r5) VSZ(2,S)y.
CO^iETOi (L*n) ,WHET (Za 5

DIH NSION TEMPI ( 3):, TEMPZ ( . 3 )
EslUIVALENCE (P (i) P RE5"fl} 1
EQUIVALENCE WELTd(i),0ELTA1),(ODELTA(i),ODELT1)

n EQUIVALENCE r

0'%

	

^	 t
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a C(71 221 	 # 13;si.i32^i
.
1}

.
)5	 SZ11 1t1Q ► 11bi ( 1ii)1 { A^11 t il l,ilt t1F ^

r C(OHT01j.(J	 ONO	 (i 1.},),(OMT1(1),OHET(it11}.
UO	 i3i	 I-1 t N`, T4U	 -1 - i-- FI=I	 -

^, R1	 HATPIX LLL`lENTS i
U0	 z,.	 J=i, 3
TEW1 W)1 TEMP2(J)-..

s - p'I (:,,J, I) =A. i1( E) *RL L1, J) + A13 ( V *RL (3,J)

e 23
IZI(29JrI)=F:L[2 J)
w	 (i J	 )=AvL(^)+0L(A.J)+A33(Io*PL(J%J)

C POSED)( 1)EYLF1 uLNT CALCULATIONi
-; DO ..11 .l LP=^	 &UUL. NOD=ULP L) til l,T-WTt E

TcHit 1(+)-f_`!YI f.)+a%'(4q[110U}.'FG9I IL P}TEMPI (,.)?T4liF + iL^)f.Y 1 11)U{F(O[Fi ; G0iI1.P1. s
11 TcF) i l (31-ft:I3YLts) +SZHUU(FlOD) * ^i^(IL-P) ,`,

TMP(1I	 ^H ( I1	 'i(^pI1
T4P ( L1-QX(I} + A?1(I) +THP ( 1) +TLMPIC1)
T M P . (3 }' - itL t I) a A 3 3 ( L } "T H P (i 1 +T.L[1?.i. { 3,)

° R,AIYCI}	 ,.)rH2*(JCLE	 TMFf!]	 $VIII +TTEMP1 ( 2))+DCN2 }TIIP(3)
PAZ (I)- di' Lu*TNP C,, )+DCMi f (PY ( I-) rT-E M P1(Z))+DCN3*TMP(3)
THP (i) = (X1;77F- 1ZGN+PAX (I) )
T4P (2} = Lbl7F+RAL [.I)

F' ZZEPO(I)=THP(1)fkG31+TMP(2)*RG33 s
XR(I)-T[9F(i)*PG	 i+TFSF'(2)+RG13

-. YR(I)=YG77F	 +RAY(I1
IF(XR(I).LE.%..)G0 	 TO	 2!;
IF( XR(I).GL..FLT)GO	 TO.25...
CALL TLU(Xk(I)tLOC(Z),EPSLON(IJ)y. GO TO	 y '

25 EPSLO NH .. )=,. i
24 D'rLTA(I) -RLEPO ( I)+ZZi:RO ( I)+EPSLO}a(i)

05t_LTA ( I)-ULLTA(I)
IF(UELTA ( II.L-^F.., ) GO	 TO	 26

.. IF(.OELTA.(.I}.Gc.UELiA:1("I))G.O 	 TC	 27 o-H{ITEt5,2S) ItUELTA ( I1r
28 FORMAT(3nX,ZliHTIRE DEFLECTION EXCEEDED, I%IX,6HOELTA{,11,4H)

CE15,71 -_CALL L(YEA5P

Xr- TUP
2.6 DEL.TA(.I)=j:..,
27 CONTINUE

PA 1)=PZZRU(I)*VLcRO(I)/(VZER0(1 +l,.2(I)*SZ(1,I)-

Pz(-1-,.
TrIP (1) = V= 3 ( I ) -A2 ( 1)'S2{19I}
IF(r;4P(,,). LD.,.)GO' TO	 31
Pi (I)=Yom.- ( I}"V:^	 (I /THP(1)

31 IF ( IFO. L : )...) GO < fU	 32
FUELTA(I1=^.
IF(DELTA( I).FIE. u.)FD 1_.L:TA(I)=AL{I.1" (DELTA (1)}**81(1) ^.

32
GO TO 33
CALL HIHC(3,LOC(	 ),F)DELTA,N]TRUT"*DU,DU,DELTA(I),FI,0Uv0U1FDELTA(.I)

1} ;

F 33:. FTRZt.I1	 ;a1:EFES UT) }FOf-LTA(L):::
F p CALCU LATIJN (IF G011PONERTS OF GPOT} NU PLANE

C VELOCITIc: VTX(I)	 ANU VTY(I)
. TFfP:61) . =['tF CI) -5(7,I)1- 00-i2 - ILR=}yN`fOUt

ND	 (ILZ-t)	 NST4UT+I
' :.....

} 

SZMOO(ND1 -RL7TR SYMDD ( ND}	 GTEMF2( 1.)'ir-m;-2 	 1. )+I0I77R	 }	 GI LIL2}
-	 ....

i
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ORIGINAL PAGE 1$
OF, POOH; QUALtT36

.
C+g xMUO( ND ^Gre^ i (IL'?.

TEMF2_1	 :;.H^Z42}t ^k.L 77R*SXHOL*(N0)-PI77R+SX moo (ND))*GQ(IL2)

y:

C+SYMOO(NO)*GU01(ILZ)
i2 TEMP2(3)=TLHPZ(I)+(PI77 ►?+SYMOCi(NO)—n}77R*SXH00 (N17))*GU(ILZ)

C+SZMOU(.N]) *GOD 1(iL2)
ROX { L)=-3U1 (1, .E).*A61(1) +DI77R + (TMP (1) *A33 (I) ERZ( I) ) —RI77R

G"RY(I.)+TL`)Pc(1) ..
ROY (I) =TMP {',)*(ItI77F:^` h31.( I) —P777k?w A33 (T) 3 fRI77R'RX:(:I)-PI7TR.

C*RZ{L.)+TE.V2(G)
ROZ(3)= -5u1 ( 1, L) *A33(0 — THP(l)*Q177R*A31(I)+P177R*RY(I)- 0I77.R

C*RX (I)+TE'IPZ(3)
ROXG (I) =XG7 7F 1+UL;Li*( t )X (I) +DG'Tii *PUY (I) +DCNi*R[)Z(I)
RJYGCII—YG77F1+gCLL"X21)X(If+DC132+'}iUY(T)+DCN% ^RDZ(1
RDxG.(i).-ZG77Fi+ .UCL3 • Pl)%(I)+DCH3*R13Y(Ls+.DCN3+R p Z1	 )'.
TyP(i)=RZ:..r:0(I)-ULLTA(L)
TMP (L1	 Ori_T (1, L} t tfl (L,Z^ I)+7MF{i)	 '
TMP (3)	 OtiFT (i, I} *RI tZ 1	 I)-*TMP(1)
VTX (I) =Pi;" R RRXG (I) +R^,1I}RDZG(I)+THP (Z1
VTY (.I) =RUY (, C T) -7HP (3 )
VTZ(I)=it^>,fi s FDXG(T)+:?[i33+ROZG(I} s

C: GALCULAISMI uF .GROUND PLATIL FORCES FTRX(I) 	 AND FTRY[I) f
TMP11.)	 RG13*PDXG(I)+8613*P11ZGC1)
VAXLE(I)=SUPT(THP(L)*TMP(i)+RDYG(L) *RDYG(I)1

. IF(CASK(L)GT.i.E-18)G0 TO 34 ^I!
VGPT(I)=WiT(VT%(1)+VTX(I)+VTY(Z)*VTY( I))
GO TO 35

34 . THP ('1) =VaXLE (.I) +UME T (1, I). F. (RZE,RO (I) —DELTA(.I) ). VGP,T (I) =48S (.THP .(1)) 9
35 IF(VGPT(I),LE.VZ)GO TO AC

PSK[)(I)=J.
iF(AB5(VAXLE(I)).LE.1.E- 8)GO TO 42
PSKL(I)=VGPT(I)/VAXLE(I)

42 CALL TLU(P5KL(:I),LOC(3),MUVP(i)}
s -. FTRX(I:)=MiIVP(I)*FTKZ.CL)./VGPT(I)... IF('CASK (:I).. GT. Y. k-tea) GO' TO..5u` : .

THP(3)	 VTY(YD
GO TO 51 -

50 TMP(3)=(4rY(I)+THP(3))/VAXLE(I)*TMP(1)
51 FTRY(I)=FTKX(I)*TMP(3)` 	

-

IF(CASK (I) . GT. ).. E-14) G0 TO 52
TMP.(?) =VT X(I)

€
GO.. TO	 7.3

52 TMP(Z)._(VTX(I)-THP(Z))/VAXLE:(T)*THP(1)
53 FTRx M =rTRX(1)*TMP(2)

GO TO 41
NC} FTRX(I) =1.`

FTP.Y(I)	 ^.41 CONTIMUt
C CALCULATION	 OF H.TRX(.1) `v	 HTRY(I}:,:.AND HTRZ{I1.

DX( I)=R,G1.l*R14X.(I)+RGl5*RAZ (I)
DY(1)=PAY(.I).
OZ (I) =RG.S'1*RAX'(I) +-RG33,etAZ (:I}+RZERO (I) —DELTA ( I) ;.
4TRX(L) =0Y ( I).*FTKZ( I) =UZtT)*FT3Y!I}
MTRY (I ).=OZ (I) *FTRX (I) —OX (I) *FT4Z (I }

! MTRZ(.I)=OX.C.1) * FTRY (I) —O.Y (L)-FTRX (,L)
C CALGUCATION.OF FT(I)

FT CI)=—FTRX LI}*RI [3,1,T) —FTRY tI) ^2I(3y2,I}
C

C-FTRZ(I)*RI:(3 3 I)
CALCULATION- U AF(L)
FOX(I)=RI(lri,I)*FTRX(I)tf(IC1,2 f I)*FTRY( )+RI(1,3vI)*Fj:RZ(j)

:.
*FTRX(Ii*FTRY(I)	 *FTRZII)FOY (L) =Rl (1, +r I)	 +RI(ZoZ.^ L)	 +RI (:2p3, 1)

FF. (I) -=MUS(:I) *SQR T.(FIIX (.I) *F.Dx (I)+.FOY (I) *FOY (I): ).
C CA LULAT_ION;...OF.'GZ(:I)

TMPM
1

A .- 47



l

;,

Z t I
Fli^[7Y(L E I)+TKP(3)-S2111(1,I)). GE. a.)GO	 TO	 43 T

IFtI.NDCt,1	 LUra . ) GU TO	 44
CALL HIHJ i, I OC(5),NSHAINrNSTRFJT , OUvDU?S (i,I),Frt D U9tlU7C(l))
GO TO 44 s

43	 IF ( INDC6S . EU.0G(J . TO 44
CALL HIHO('s "LOCt4) :NSMAI:N NSTk-.	 D UVDUIS{i , I},FI,:bU , OU,C(I})
IF (S4v! ( lF1).GE . ^i.lGO T0 . 45.44
IFMIDC04-EQms)GU TO 46
CALL HIH.7(., , LOC(7),tIS2NnY , NSTRUT,DUB - DU,S (i,I),FI,DU,DU,C2(I))

-	 GO 70 46
45	 IF(INDCJ3.EQ.L)GO TO 46

CALL HIHOf3, LOG (6),NS2NOY,NSTRJTvOU,OU,S(:Lp),FIyD.U,DUpCZ(Ia.)
46	 .	 G7-(I):=A3.i	 II*.G'XBYF+A3:3(.I)*GZD7-,

C	 COMPUTATION OF SR(I)
- t T C.M P.3=u .

THP.(i) =RX(I)*RI77R- RZ(I)*P'I77R :	 -
O0 is IL3= 1	 NH0DF-

} NUO=(IL3-1)	 NSTRUT+I
13	 TEMPS TEA P3+A .ii(I)*SXMO D (NO.O) *GQOZf IL3) + A3'3( I)* SZM.00CND07

>'
t C*G.QD2 ( i:L3:)

SR(I)	 -431(1)*FXU7P/AMASS+A3S(I)*FZD7P/AMASS.
C+A31 ( I) * (P,Z (1) * (1I77Rw-RY ( I) *RI 7 7YD +A3'3 (I)
G*(RY tI) *Pi77PI -ofX(1);QJ:77Ri) + A3i,(I ) -.(0.1:77R*

t C MY (I) * PI77k-fJ X (1) f0I77R) - RI77R*TMP'(1) 1
C+A 33 (I) * (PI774*THP(1) -QT?7R* RZ(I) *QI77R
C- .Y ( I) . *RI77R) ) +.TEHP3.:

1i)t}	 CONTINUE,
C	 SAVE =PSLONIZ! FOR SACS SUBROUTINE

EPSL02=EPPSLON(Z)
RETURN

SUBROUTIN-

}

 FLEXI

FLEXI EMPLOYS A,HATRIX APPROACH TO DETEMINE. THE D , YNi1HLC,:'SUBROUTINE.
itraPONSI.. OF SLLe(;TL() POINTS ON A FLEXIDLE AIRPLANE

C
COMMON /[) TRC(]H/Si1IPUP , UUO(7),AM ) f4CR })l(1 ( 13)	 AA77P. OH2(8'1)	 ALA77F,'

*UM3(35)	 AMA77F , DM4(9) , ANAL7F , AliA77P	 DH5 ( 12)	 AX77FL OMfi AY;7F
*DH7 (2)	 AZ77F	 Uli4 (A;,,;) ,YA771^ L UM r ( iB,31,P ,L77t2., ^1M1^ } P^77R^, . OM ii ..5)9
*QI77R ir L)H:1?. O7 7 '_ Ir ti1.3(.5)	 i	 (15)y io'7R UM14 , RI77R lyDHLh	 ,
*U.77 FF:, OMLb ^ 19) 	 F, f)M17`(3 } v wi f`7F', OM18 (93')` `NS:TRUT„7T7

t

*MASS. ( 5),'^X(l aY(5) 1 RZ ( 51	 OMi9 . 32)	 RF{5),[ ) M .J(97)	 022(2),
4L SJZ2 ( 2) 7 'IO23 ( 4:),SD24 ( Z)	 SU25 ( Z)	 OHl1( : 99)	 IN	 DKE	 53)9
*IN(}:LG,UHZ	 FLX ^S4UDE , G,iON1. ( iGL-	 GFRE0(2C3 ( ISi)	 LNGa

"
1	 *SXMOIl ( iJJ},SYMD) ( 1Lu) ► ZM (IO(ld)}	 SKCl : 5}	 TXH00{yG1,^
1.	 *OCN00E('iv},ANh1COLt1Z .1),NPTS	 OUTMbU { 12'.u^^,l( DI5(6l;ly

*PF.l,:j)	 Lid(20	 GI}J+.{2':)':.GUD4(2?,)	 00M2412.')
COMMON / MO P IG ^O,ICe'( :1.ru1	 GF&JPC 'f(` 0U)	 GFORC4( :1009

*T(S),FCX , FCY,FCZ,XUZF ( ZJ;	 XOZT ( 27)	 Yb^2F ( c'.u)	 YUcT ( 20)	 Z02F(201
*ZOZT ( 2u},XU1F ( ca}pXI1'sT(, 2u; i YU1FtZJ1 * Y.O1T ( Zlr	 ,.7.01F ( 24I,ZOV(20)

-	 *x0!,F.I2...1	 YI].Ffc^7,Zi)11:{Zu}
CO.HMON /t^:F,/Aii(5)	 A13(5),A31f5P , A33(5) , OMZk[279)
COMMON/HTGOM /.HT. ,O^]!SH(2)	 ." Rc:A.L MASS
DIMEi) SION GRAS '.)(4ut,	 3MAS5 (25), GS`!OD ( 4„ul	 COPHASQU	 20)

*QS(c;)	 r151 ( Z	 GFORCI ( 6U)	 DIM5)	 RZA1 .1f25) t RX41.3 	RkSY(25)
" ( 5l*.SDD(1u j ,VARY1(3) , OMXOIMOMYDIM15:	 OMZDI , Mi5)	 GF(:	 L}	 FDCf3)q:

*CTMFl ( lZr)	 GT7 (2u)^5i]v.(3}U1 [ s)pSDZ	 3') , TITL ( i^i)^L	 ( 4 It-^
*GOEF(2d	 ws	 •.

EQUIVALENCE (5021 ( 1) SOOM)
DATA. 	HD R/oH	 FLEX /., f^xTL.(T)li). / 5HPOIN.T.i.4HXD2Fr4HXD2Ts4HYD4F•

*4HYDZT
•

4HZlf2F,4HZOZ:T,4HXDiF,4H..61T,4,HYDiFr4HYD1T,4HZDIF,
t*4HZO'T 4HXUVF . 4HY DLFy4HZDGF/

CrtiPRE UATA - INITIAL ZATION -

►A-48 ,

x ^"
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ORIGINAL P%GE
OF POOR QUALM

0 1 GtIASiF^:O
00 2 I=1925
SHASS(I)-1.
RZA1f(I1=39
RXA13(I)=.1.

2 RKSY(i)=O.
UC 15 I=1140

15 LA (I)=4
NMOOE=1
RETURN

C
ENTRY FLEX.

C

IF(I
NUFLX,h O•`•OR•INOLG.EO.0)RETURN

HINER
NVAR=27fNHODE

C	 CALF INUPO(NVAR,LA)

C FORMULATE TIME INVARIANT ARRAYS

CCg FORM C OUP L EO GENERALIZED HASS ti.ATRIX

C
DO 3t K=1,NHUOE
NA=TK-1)+NH0DE}K

SO GRASS ( NA) =GMASSI (IC)
00 31 N=1. NSTPUT
LLA= (N •- 11 N STRUT+f!

31 SHASS(LLA)=MASS(H1
BALL GTPRO(SXHOO,SHASS / CTMPI,NST UT NHODE,NSTRI

ALL GHPRJ ( GTHPI , 5XH00fGSHO11 j ?VO0EjAS 'T:RuT"NHODI
.CALL GHADU(GSHOD,GHASS, Gil ISS,NH0O = NMOUE)
CALL GTPRR(SYHOU I SHASS,CTHP1,N3TRUf NHODE,NSTR'
CALL_GMPRO(GTMPI I SFHO11 1 GS100 .,NNODE,N STRUT, NMOC1
CALL GMA1JJ(GSH0U,GHASS*GM1tSS,NHOOE NMODE)
CALL GTPR](SZHOD,Sf4ASS,CTHPi,N5TRUf,NMOOEINSTRi
CALL GHPRO(CTHPIVSZHOnIGSMOO,NNODE,NSTRUT.,NHOO
CALL GHADLI.(G5H00 GHASSIGHASS,NHODE NHODE)
CALL Ar2AY(1,t.1409^NMOUr 2L 2otG+1AH , COPHAS)

gg	
CALL DECOYP(NHCUE / COPHA ,C^7EFr

C FORM CONSTANT WIFONETS OF TANGENTIAL ACCELERATIO
C

CALL GTPR1 (SXHCU,HASS , QS,NSTRUT NMODE11
CALL GTPRO ( 5YM0^7 1 MASS -.j QS1 NSTRUT , NHOIEV
CALL CTI.(OS,4,I,CTHP-,NMbD E•• 1 G 0 i)
CALL GT PRd ( SZH00 MASS QS, NST U , ^(4 DE V I)
CALL CTIE(CTHPI ^1S,GF.RCI,NMOOE,2./L,u,11
00 33 L=1 N S TRUf
DIFF(L) =RPf L1 -SKC(L)
MA=(L-1)*NSTRUT+L
RZAII ( tiA)-fRZ. (L)+(1IFF ( L) *AI.1(.L)..
RXA13 ( 11A)=RX (L)-UIFF ( L)^*AL3(L')

33 RKSY(MA)=RY(L)
CALL GTP-W SZMOU I RKSYgCTHPi NSTRUT NHDOE NSTRU
CALL GTP gO(SYHOD I RIAli,,GSHOb NSTP,Ut NHOU^ NSTR'
CALL GHSUO(CTHPI,G5HOU,GFORC^,NMDOE,NSTRU})
BALL GTPRII ( SXHCOORZ'Ali.,CTHPI.tNSTRUT'9NM00ENSTR
CALL GTPRU( . Si.tt.nU , RXAI3iG . SHOU NSFRUT;NHOOE NSTR
CALL GH4U0 [ C HP1 0 bHOU I GFORC3^,N "400E,NSTRUt)
;ALL GTPRO ( SYHCU,kXAt S ICTHPI,NSTRUT , NtIOUE,NSTR
CALL GTPRUISXHOU^RKeSY GSHOD NST UT NHODE STRU
CALL GHSUB(GTMRI,GSHU^^GFORL^49N 00 ,NSTR^ia



^^I

FORM INITIAL DI-SPLACCHCNTS

SUM1=3. -4
00 J4 1=10STPUT
sU1i1'=suv1 

4. 
A.3;. ( 11 *';Ufl ( (1 - 1)

34	 SUH3=S(JK,i+A 3 s m * ,3t)rj c (I-1. ) +2+1)
VARY1(1)=Ax77F-:;UM1
VARYI(r. I =AY 77F
VARY1(j)=AZ77F-SU14Z
CALL GMPRr1(IjFURCI,VARYI,0S,NMOU1311)
00 65 1=ith,TPUT
OHXLIIH ( 1) =P 17t q ,*HASS (1)
0HYDim ( 1) =(I 17?R1*11AS5 (I1 

35	 OHZO1H ( 1)=VI77R1*HA5S(I)
CA LL GfiPPLIMPONCz UMXU1^GF;NM0;)EvNSTRUT*D
CA LL. GH A:)U ( [IS, i, F	 , r4moO

	
al.

CALL GH p-ij(GF0RC:SqUH y o1mv FINHODEOSTRUToD
CALL GHAJOMS GFOWHODEW
CALL GMP,')(4F RC	 0 ZDIM	 F NHODEOSTRUTA)
CALL fjHAJJ(US,GF,6s6

F
fi"oDR11

CALL GTPRJ(TXl1t;0;T,	 ,INt	 MOMPI)
CALL GNSUV I US OS114MOIJEVIJM
FOG (1) =FCC
FLIC Q) =FCY

CALL GTPRO(OCKODE FDC A GF^ 
3 
iNHODE7i)

CALL	 00 1
00 36 ^R^- Nit= ( I -i )'r'Ot 1
C TH P1 th N) =- A PH 00 E (NN 1 4 A A 77 P
G T M P1 (W4 i-1 I = f 0 40 UE C N14 +1) 4 Y A 77 P
CTMF1(Nt44-4) =-ARHOOL (?IN+Z) *ANA77rJ
0 T M P I C N 14 + 5) =AP  F 0 UE ( 11 14 +	 i r- A L A 7 7F
CTMPI ( NN+-4) =ARHUDE I N14+4) *AHA77F

36	 CTM P1 t UN+ -j) = A?1100E ( N ,4+5) *ANAZ7F
UQ	 37	 11=19NMOCL
GF(II)-.0
00 37 Jj=1j6
HJ= (11 -11 *i)+Jj

37	 GF ( II)=GF ( IIJ+GTMPI. ( HJ)*PF(MJ)
CALL GHAUD(UFiGSvQLbvN"oOF-rD
no	 38	 1G=!j	

li

rsrF(1G)=G;1 RM.G)*GFREQ(1G)**2m
38	 b7 ( IG)=4S ( 1G)/UTF(1G)

S<1PUP= . TRUE.
7J J4 1=104MOGE
N?U =2* L
CALL UVOAT C i j LA (N22:) I GQ(I) ' ou $ OU ' our OU)

39	 UNTINUE
SXTPuP=*FALSL.
RE TURN

ENTRY FLEX3
C

IF(XNOFLX . EQ,7oOR t IN(1LG , EQtU)RETURN

C	 FrjRi' VARYING C.011PGNET S OF TANGENTIAL ACCELEAATION
G

S lim 1=
SUHJ=:.j.
00	 41.	 1= IgNSTRUT
SUM1=SUH1+A31(D *SOD ((I-0*2+U

40	 SUMS=SUH3fA33(11*SL I D(tl-1)}2+•7.1
C	 V.A RY1 ( 1) =4 X 77F- SUML

'^1'	 :f
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ORIGINAL PAGE M
OF POOR QUALITY

Q	 V4KYI =AZ 77F-SUMS
CALL GMPRtJ( GFORCi , VAttYL , GT(:,NMOOE,3,i)
00 46 I-ijNHQOE

CALL GMSUd(QS,GTF,QS,NHOQE,1)
AO 41 I=1 , NSTRUT
0MXOIM(I)=PI77'4i*MA55(I)
QHYOIM(I)=UI77R1"MASS(I)

C 41 OKZ0IM ( I1=i:I77Ri *MA23(I)

CALL GHPRO ( GFOl7C2 , OHXDiH GTF NKQOEvNSTRUTrl)
CALL GM3'J3(QSrGTF,QSrNMOlp(E i^
CALL CIIPRJ ( GFORCS , OMYUiM G?F NH')DEtHSTRUTPI}
CALL GMSU3(US GTF,QS NHOUE ij
CALL GMP-'?a(GF RG4, UHfDiH G^F NhIUDEpHSTRUT,i)

C	 CALL GM5Ui)(QSvGTFpQSrNHOaEsI
C FORM GENERALIZED THRUST )lATRIX
C

CALL GTP40(TXHQD T GTF,IN NMODEw1}
CALL GHAO0tQS,GT^,1SrNMOD 11)

FORM GENERALIZED BRAG CHUTE FORCES

FOC t 1) =FCX
FUC(2)=FCY
FOC (3) =FCZ
CALL GTPRJ(DCMODE,FOC GTF 3 NNODEt1)
CALL GMAW (QS,GTF,QS,1"O0^, )

C
C FORM r<ENERALIZkO AERO FORCES
C

DQ 4Z I=i, } lHOOE

CTMPl ( NN)=-APMGOE ( NN) *AAT7P
CTHP1(NN+i)=AKNUO=(NN+il*YA77P
CTHP1 t Ali(+,.} =-A1?MOC)E [P(r y+2) fANA77P
CTMPi ( 140+i) =ARMOUE(Nr1 + 31 *ALA77F
CTNPL ( ' NN+if) = ARMOOE ( Ni(+4) *AHA77F

42 CTHP4(NNe;)=ARM00E(Nb4+5)}ANAZ7F
07 43 II=iINMOCE
GTF(II)=3.
00 43 JJ-i,h
MJ=;II-L) *u+JJ

43 GTF(Ii)=GTF.(II)+CTtiPi(MJ)*PF(t{JI

C	
CALL GMAOd (Q5,GTF, I)SlNMDDE,1)

C FORM GENERALIZEU STIFFNESS
C

00 44 tG=I,NHOUE
GTF. (IG } -y11 t IV).. 'rGHAS53 t. IG!`^GFftE4t Io).^'w2 r

C 44 QS(IG)=Q3tIG)-GTF(IG)

SOLVE FOR THE GENERALIZED ACCELERATION

CALL: SOLVLtNMO0E9COEF,QSoGQD2)
00 45 I-' NMODE
NCDN-GI-1 *Z+i .
MGON=HCDN+1.
CALL INTEG(LA(NGON),GQO2(I))
CALL INTEG(LA(NCON)vGQOl (I))

45 RETURNEE

5; ;d



Ell-TRY FLEX4
G	 RETURN

ENTRY FLE95
C

RETURN
C

ENTRY FLEXb
C

IFt INOFLX. tO.,,. UR.INr]LC.EQ.0) RE,'URN
IF (NPTS.r-Q.L) N.EYURN

C
G FURL! VAPIABLcS TO Br. OUTPUT
G

CALL STFL (.,, - 1lOR)
CALL STFLt' I$,TITL)
UO 62 1 1,11;TS
oilEi K=1,3
S'J. {K) = ,.
iJl(K)^,.5j  (K}
Da 61 J=L,NHODE
NCON= I ( I-L) * S+K-1l * NMOLIE+J
SJ,(K)=SJ.(K)+OUTHOD(NCON)*GQ(J}
Sol 00 = Si. ( K) +OU TNuO (NG ON) *GQU11J)

fit S02'(K)'=S021KIi-OUTMOO(NCON)IfGQOZ(J)
Lac=tl-11*3+i
LY=LX+ L
LZ=LY +1
X02F(II=S 12(1.)
X02T(I1=AY771+XDCF(1)+2.*(0177K*SOL(3)-RI77R*SUS{2))+
fi'177k*dl71R+0177R:)*(ROLSlLZ)+SDj (3))+(PI77R*11.778

*-it 77PI I-C.?UI., 1.LY)+S11G (2) } -(Q17. R-QI7TR+PI77R*RI7Tk)
a * (ROIS(LX)+SUj(1)

Y02F(I) =S elz (F )
YJtT (1) =AY7 7F+YUM 11 +Z.* I RI7710 SO  (i) -P177R*5Ui (3) ) +

4 CUI77P*P111P+ L! t771,) F (?OIS (LX)+Spy {1) )+(0177R*RI77 R
*-P17?R.Li * ttLoIS (LZI+SOO 131 ) -IRI77P.*RI77k+PI77PFPI77R)
* *(n'UIS(.LYI +S f).(2 )r
ZHF(I)=3J^(3)
LOZT(I) =AZ 77F+1_0eF(I)+2.*(P177P.F 5J 1.(2)-Q177R*SE)i(1)3+

* { ]T7ii 7 * ( r7t0IP I LX)+SOS I1) ? { iP77R w PI I7R(QIT7R*11IT7R)

xUiF{I)=i)1 f1l
X-11T (I) =11777F+X17.1.F(1)+QI77R* (ROTS (LZ)+SOO (3) )-R177 R*

*(^0IS(LY)+SUL(2))
YJ1F(I)=S11(L)
YOLT(I)=V777F+YGIF( I)+RI77R+(ROIS(LX) +SOO(i))-PIT?R*

*I^U[SILL)+SOY{311.

ZJIT (.I1 =R717F+1 , )1F.( 1) +P177R* ( RUTS (LY)+SDO( 2) )-(1177R*
xJOF(1) (1)
Y11L,F{II =3u4 {2)
Z0_F(I)=3.1.x(3)
PT,(=FLOAT (1)
CALL STUYARI6 PTN,XOZF( I)lXD2TII)OY02F(I)=YD2T(I)oZDZF(I)e

*ZJZT(I) XJiFt^))
CALL STOVAR.(.8 XUiT{I):yYD1F(I).sYLi.T(I3s101F[Z)MZD^T( I)yXflOF(I),

*YDvF(I) j,Zt)wF(1))
62 CUN'TINUG

C	
RETURN

QRKUNAL PAGE .is
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ORIG9NAL PAGE nV

OF POOR QUALITY

C	
ENTRY FLEX7

IFLINDFLX.'E.Q..;: OR. INOLG.E(t.G)RETURN
RVAR=2.*FLOAT(NHODL)/4.
K=IFIX(RVAR)
IF (K. EQ. J) GO T.O 71
00 7 I=1,K
N=4* —3

1306 =2*I
CALL UPDAT(4,LA(N)PGGDICMD1)9GQ(140i)PGQDi(HD019GQ(HDU)yDU)

70 CONTINUE
L=2*K
IF(L.E() . N y 0DE) RETUPN

71 M=4*K.+1
HP=2*K+i
CALL UPDAT(2$LA(M)yGOD1(MP)VGQ(MP)yDUyOU90U)
RETURN
END
SUBROUTINE OECQHP (NN A UL)
DIMENSION A(2^3y2u ) y UMU,20, =̀ GRLES(20) 9 IPS.(20)
COMMON IPS
IF (NN. GT. i) GO TO 20
lJL(1 1)=A(lyl)
$c TUi^N

20 N=NN
C
C

	

	 INITIALIZE IPS t UL AND SCALES
DO .5 I=17H
Ip S (I)=I
ROHNRH=J.j
00 2 J=10
UL(I J)=I J)
IF t OWN •Z.d — HS (UL (I,J))) 112.2

I.	 ROWNRH=ABS(UL(IyJ))
z	 CONTINUE

IF. IROW HRH) 3940
3	 SCALES(.I)=1.WR9WNRH

GO TO 5
4	 CALL SING(i)

SCALES(I)-u.1;
5	 CJNTINUE

c

	

	 GAUSSIAN ELIMINATION WITH PARTIR.t, PIVOTING
Nail =.N-1
70 17 K=19'tlH1
HG= v.
DO li-Ks14
IP=IPS(I)
SIZE=AHS.( UL (IP XWSCALES€IP1
IF (SIL.E-13IG) 11,lijlL

iii BIG=5Izr
IUXPIV-I

11 CONTINUE
IF (BIG) 13 12y13

12 CALL SING(2;
GO TU- 1`7

33 IF ( IDXPIV — K) 14ii5ipi4
14 J=IPS(K)

IPS(K)-IPS(IDXPIV)
IPS (IDXP.IV) =J

15 KP=IPS(K)
PIVOT=UL.(KP*K)
KP1=K+].;...
	 t

DO 16 I=KPlju



' _	 _.
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^'	 ^! I IJC 9,K)/PIVOT
HL(tPvK)=-LM
0 1b J=KP1 N

UL(IPtJ)-UL17PtJ)+EM*UL(XPtJ)
16 CONTINUE	 t
ST CONTINUE

KP=tPS(N)	 `I
IF (ULIKP N)) 19918919

Id CALL SING^4)
i9 2HTURN	

^l
SUBROUTIN E SOLVE (.NN O UL 6 X)
[DIMENSION UL(20;20) t B(M. X(2C) t IPS(?0)
COMMON IPS
IF (NNa GTa 1.) GO TO 5
RETURNf1)1UCii^1)	 I	 ^t

5 N=NN
NPi=N+1	 fC
IP=IPS(1)
XElb=E^(IP}	 •
00 Z r=2 ; N
Ip- IPS( I^
IM1.=I-1
sun=C.c
00 1 J=1,IM1

1	 SUM=SUM+UL(IP J)*X(J)
2	 X(I)=B ( IP)—StIA

C
IP=IPS(N)
X(N)=X(N)/U!.QPsN)
00.4 IBACK=ZtN
I=NP1—IBACK

E;	 I GOES (N-!)ta6o4t1
IP=IPS(I)
IP1=I+i
SUH=G. u	

t
00 6 J = I P1 N

3	 SUH=SUM+UL(IP .J){X(J)
4	 X(I)=(X(I)-5UMJ/UL(IPyI)

RETURN
END
SU.3ROUTIN- SING (INHY)

1i FORHAT(54HJMATRIX WITH ZJRO ROH IN OECOHFOSEa 	 )
12 FO^2MAT.(54H,SINGULAR MATR X IN OECOMPOSE. ZERO DIVIDE IN SOLVE.	 )

NOUT=6
C	 NOUT=STANDARD OUTPUT UNIT

GO TO (1 2)t.IHNY
i	 WRITE (NOUT111)

G0 TO 1a
2 WRHE (NOUT 121
10 CALL EX.EiR (3 )

RETURN
END

C	 SU8RnUTI ' APAY (MODEjrpJtNtMtSj0)

C	 TITLE ARAY
+ ¢	 AOAPTtO FRCM S136C SCIENTIFYC SUBROUTINE PACKAGEv

(JGv1- 014. — ^3X) VERSION I.TI
^'.	 Re At GARMOE..	 GBIiG/5$a
1411

as•60006...0ea469000e.0e-0614raaa02006a 6a 90as0-4.000a n a-4 a aeaa06a e.aa



*	 SUBROUTINE ARAY

+	 PURPOSE
CONVERT DATA ARAY FROM SINGLE TO DOUBLE DIMENSION OR VICE
VERSA. THIS SUBROUTINE. IS USED TO LINK THE USER PROGRAM 	 ?
WHICHHAS UOUbL4 DIMENSION ARAYS AND THE SSP SUBROUTINES 	 11

• WHICH OPERATE ON ARAYS OF DATA IN A VECTOR, FASHION.

a	 4I¢ 	 ear r r r r•. i 4' n r a. f g ooff memo i r. i a a r r r f.a f a a a f a C f a a i 1 n Q a n a 1 al.a r.a e a a 0 a

DIMENSION S(i) as a)	 #k
IF (I.GT.1) GO TO 98
IF (MODE . c.O.l) D ( 1)=S(1)
IF (HOUE.EQa 2) 5{11=0{1)

#	 RETURN

^ 9B NI=N-I	 fi

*	 TEAT TYPE OF CONVERSIONF
IF(MODE - 11	 IGD,	 IJUs	 1211

j^
CONVERT FROM SINGLE TO DOUBLE DIMENSION

s
116 IJ-I+J+l

NH=N*J+1
00	 116	 K=19 J

DO	 1.12	 L=1 1 :I "	 -	 :`.t.
IJ=IJ- 1

A^

NM= Nt4-1
114 D ( NM)=5(IJ)

GO TO 141

CONVERT e=POH DOUBLE TO SINGLE DIMENSION
s12 c IJ=0

yNM- u00 13U	 K=1pJ
DO	 125	 L=1,?I
IJ=IJ+1
NH=NH+•

125 S(IJ)-D(NM)
130 N.'l=NM+N If
14ti

RETURN

_

END
SUBROUTINE C 7 1 E A B Ry NaMsKSA ,M:' B L)

C IDENT	 CTIE
C TITLE	 CTIE

ADAPT-; U FROM S/35L SCIENTIFTC SUBROUTINE PACKAGEa
f (36J4-CH-03X) VERSION III

R. A.	 GARFOE.	 LS/16/69.
{ a .. a a. a ... 1 R a a a a a a a a alip s" a e a a a s r i .. a. r a. r a a a a a e a r a a 64060434099060 5

f SUBROUTINE CTIE

PURPOSE
ADJOIN TWO MATRICES . WI.TH SAME ROW DIMENSION TO FORM ONE
RESULTANT MATRIX ( SEE METHOD) h	 _:k

s
a•r*-a.•e.^.a-0aif ar a!faa•aa n a afaa_afa.0aa.at! a a 0 41 0 1 e 0 n. a. a s a/a 9s a•aa 0Y 0 a 8-a	 - i



s f

	

	 DIMENSION AW L B W vR(1)

MM-H

MSXVHSA
00 6 JJ=1rd
00 5 J=1,HH
0O 5 1-194
Ifi=lp+1

f R(iKl=:..,
•	 LOCA?t LLEMENT FOR ANY MATRIX STORAGE HODS

CALL LOC(I,JpIJ9N9MMPHSX)

•
TEST FAR ZERO ELEMENT IN DIAGONAL MATRIX

IF(IJ) Z9502

s
HOVE ELEMENT TO MATRIX R

2 GO TO(J W
i 
JJ

3 R(IR) =A-(IJ
GO TO 5

4 R( IR) = li (IJ)

+n 5 CONTINUE

REPEAT ABOVE FOR MATRIX 8

HSX=MSB
MM=L

6 CONTINUE
RET URN

C	
SUBRO 

TI NT
LUC(1 09IR9N9H9HS)

^'+•	 ADAPTEU FRGM S/36o SCIENTIFIC SUBROUTINE PACKAGE.
+`	 (36JA—CM-)3X) VERSION III
f	 Re As GARHOE.	 08/16/598

aff
sfgacgr..gasess.......e ......e....s f ........ . .....................

3
¢	 5U8riOUTINE L0C

4	 PURPOSE
+	 COMPUTE A VECTOR SUBSCRIPY FOR AN ELEMENT IN A MATRIX OF

SPECIFIED STORAGE MODE
.8freeso$ Otago g..•g g fesas8$fsse.esa	 srssaferfesffsss

iL

Ix=I
Jx=J
IF (MS — i ) 1u 2d ;3^3

14 IRX=N*tjx-s ;+IX
GO TO 36

26 IF(IX—JX) 22924924
22.IP.X=10 (JX*JXpJX)/E

GO.TO 36
24 IRX=JX+ (IX*IX-IX)12

G4 TO 3 6_
QJG IRX=G



ORIGINAL PAGE K9

CIF POOR QUAL"

032 jwljj JX) 36,32,36
36 IR-IRX

RE TURN
EN O
SUBROUTINE GTYRO(AlBsRrNoMjL)

C	 IOENT GTPRQ
C 	 'GTP`RD

ADAPTED FROM S/36-^ SCIENTIFIC SUBROUTINE PACKAGE.
*	 (364A—CM-13X) VERSION III

Re As GARNOE.	 08/16/691

^	 ra•eaa n eleee n ra•reee n rsa•a•leasiaroarar.•sea n 1..ls assalr.e/1s..s
r•

+
SUBROUTINE GTPRO

PURPOSE
*	 PREMUL.TIFLY A GENERAL MATRIX BY THE TRANSPOSE OF ANOTHER

GENERAL MATRIX+
^	 n a a•• e• e n . a 0 e e 1 a 0 a r•.•• f 1 s. e s f 0 1 a n O O O O O f n a a 0 r 1 a 0 1 a/ f 1 a f f/ a 0 1 e n 0 n
+

OtHENSION A (1118(1) ,R(i)

IR=u
IK=—N
,-3u iu `K=I1L
IJ=]
IK=IK+N
00 10 J=11M
I9=IK
IR= IR+,1
R(IR)
DO iv I=1rN
IJ=IJ+1
IB=i8+1

10 RCIR1RNR(IR) + A(IJ);U(IB)

ENO
SUBROUTINE GMSUB(A1S,P=N1M)

G	 IJENT GHSUB
C	 TITLE GMSUB
'+++	 AUAPTeU FREM S/36G. SCIENTIFIC SUBROUTINE PACKAGE.

(:36GA-CM—J3X) VERSION III
} R. A n GAR"UE • 	;, 8/16/69 n
+++
'^	 n s u r e tr r r e e e a a .. 0. 1 e f r n a 0 1 f 1 l e e r r 1 r 0 a a 1 e 0 0 0 0 e 1 1 1 a a r 1. 0 r 1 n 0 a a r a r 9 f
+
+	 SUBROUTINE GMSUb,
+

PURPOSE
+	 SUBTRACT ONE GENERAL MATRIX FROM ANOTHER TO FORM RESULTANT

MATRIX+
0 1 r 0't 4 1. e 0 1 1 r f. r• r 1 o f a a 1 Q a a 1 s 0 1 a f a 0 0 a f 0 a e a a a a 0 a 0 1 a a a a a a 0 0 s s. 0 1 n .

DIMENSION A(1)18{.i)vR(0

'	 CALCULATE NUMBER OF ELEMENTSs

+
NM=NFH

+	 SUBTRACT MATRICES

+	 00 10 1-ls NX



t 10 ^^^^k^tT)-E)(I) .

C	 HU9RoUTINT GMADD((
AVBfRINIM)

s
	 TITLE GNADO

ADAPTED FRCM S /36d SCIENTIFIC SUBROUTINE PACKAGE.
}	 t35^A-CM-U3X) VERSION III

sv}
Re Ae GARMOEa	 08/16/690

¢	 a . a e r .. a f s a r a f 0 a. e• 0 0 4450 a  e a/ e e e f e r.e p/ 'r f r f dam 64 1 . 0 8 as e. f. f e r / r/ fY a
}

SUBROUTINE GHAOD

}	 PURPOSE	 i
*	 ADD TWO GENERAL MATRICES TO FORM RESULTANT GENERAL MATRIX

}  a a r f i• f f 0 fr f s a a/ u a r r e r a e r f p e e /are 6. e f a e/ e l/ 9 f a /e p ee .. r e e. r r f . e a/ e.

}
;IMEHSION Atl)fBii)yRti)

}	 CALCULATE NUMBER OF ELEMENTSs
} NM= NAM

}	 ADD MATRICES}
00 IC 1=11NM

iG R(I)^Ai I)+E!(I)
RETURN
END

C	
SUBROUTINE
	 BGHPRD(ArtRiNoHlL)

C }	 TITLc GMPRO
ADAPT -70 FROM S/360 SCIENT^FIG SUBROUTINE PAPKA.GE.
0tq ^A- CH-03X) VERSION IIII
R/ As GAR140i.	 68/iG/69e

44}
}	 s e. e e e r r r s a'e e e i f p f-a p p a Q a p i. a 

--de

e e e f e f /oar . p . a r r e a. a f a l. r / p are / t e

SUBROUTINE GMPRD

PURPOSE"
4	 MULTIPLY TWO GENERAL MATRICES TO FORM A RESULTANT GENERAL

s
MATRIX

}	 epQ/rs/.a ees .../ra. ea of a p f eef/..e...es ee p fe./r pp .faaf ofae Qf p .f e.ee
}

}
OIMEHSIflN A(1) jB ( 1) gR(i)

IR= G
IK=-M
00 14 K=19L
IK=IK+M
D0 iG J.=11N,
IR=IR+2
J.I=J-N
III=IK

00I1G=I =1,M
JI=J1 +1#

I d.= IFl fi 1	 ^

iG R(IR) =R(IR)+A ( JI)fUtIB)
RETURN
END

a['

[

.t

5
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CUMmall/rUKCUMIEMi(74)9TIMEP.UMZ(Gi), AMASS 90M2a(271sAX77FsOM21(4),

*AZT IF 9 UHU (114) v 0CL I , UGH.].,
*f1CNi UCL2jbCMZ OCNc UCL3 UCM:3 O,N3 UM3(9n) FXBTPv
*OU144(3) FYtl7P,t-M23(^3}: ► FZ67P,UAi (17I GXUTF,a M6,031
*GZ87F,0^f24(G.) .,.HrC7F.,UM2.5(2. 111 INDSF^iDM12 (47)sPH PO, OM26123)^
*PSIP0:
*Dti2M55),THTPC (1H28(5) TIME 01429(12) THAX,UMAQ741,
'► PIT7R 7 UN3a,PI77r1,U^i)(5^ 4I7^lR UM31 R177R1 OMII(51 s
*RI77R,UM53 RI77PI DHII(4^I1,XG7 F DM^3.i,XG77 .L
*DH34(11),YG77F,OM^35,YG77FitOM3b(Il),
*ZG77F UM37 ZG77F1,OUMi3(53)
CNSTRUT,MASa(5) Rx(5).'PY(5) 4Z(-) THETAU.(5) .EROEGaRGR,
CNrIRES(5) 1,RZERD(5),H(5),,I)EtTAMt51 M6MENT0
CRF(5),VZ ,IFO,PZERO(5) VZER0((w-)94(5) Pi-MI'V20m,
CAZ(51,IE.,StT{5),tSG(5)y2Lt5f 
CCC{5)^CE(ti),C2C[51 C2t(4)NVG?1 NAA^Mii(5) RLT NDELTfi^
Cc.3(5),i$Iti) SOci(2^,^0-12(2175Oc (2)rS024( )ISb25(E)
CUMMON/OIRGaM/
CSJ11(2)	 S014(2),SD15(2-),

C^LDLl'(5^*,(,',^02^{279^2323C^3=5^)^4(21,52D25.(2),
C12tlll(2)9 .ieOl2(d),S2D	

^
13(2} S201.4(21,S20i5(2),

C52I14F,SLt2) 7 5c3{i! :^Z4{ i *S2^s(2),
COMTUiI(21,UMT012{2) rilMTgi3(c),f1:9T3i4(21t017TOiy(2),
CONTI(2) OMT2(2) 0JMT3(2) 0MT4(Z1 O4T5(F)s
CAI(5),)31(i) (•E:LTA1 AEM29OEL. A tS DEL.TA.490ELTA5,
CDUELTI 00ELK.,rQELT-5 QIIELT4 UOFL^5 .ISTAGE
CPRTMIN, I.PLLI , I SOF IST^ L1, ISTPL415F# L3 ISTAL4s ISTPL5
CBM14( j^ 4) IMDLG 7 UMI.5(lvi) OM15 f 6s7) 14 TS OPM17(i44Li IFLX(29)

GOt1MON/FLXUP/OOril7(3I9).XD2F(3C) XOM2J1- Y021=(20) Y^12T(20),
*ZO2F(2v) LG2T(-u)' XO1F{2I1,%Oli( J},YBIF{ )L^)sY01T( Gls
*ZO1F(2+.)^ZU1T[2^}rXD,F(2;1 YOIF'(2J)^ZO„F(20)
REAL MA 	 Mt)mta	 MASiFjHUSvNTIRE.SsMU
COMHOt)/LGbe /LA (2 7) , FC Z (5.) , P2 (ti) , PRES ( 5) 9 C (5) , IPPT . , L.T PT
C0MKON/LG/FXN,PYM,FZ.H LM, MM NM

cCOHH (JN/L(, IA11( 5) 7 Ai .i1-51,A5l ( 5),A33 ( 5),RRCGX(51.
CRL(3' 3)s t'I(3 3y5),RAX(5) 7 RAY(5) RAZ(51,THP(3),ZYLGRD(5)s
CXR(51 YR(5).kPnLON{51,PA(5) FOELTA(5)
CFTRZI^), g 3X15) ' 4 DY( 5) R07.(0,ROXG(5) ^DYG{51ROZG(51
CVTX(5),VTY(5) VT`LQ)19U(5) 1 	VrPf(5)sFTR^C.(5) F.TR.Y(S),
COX [5),QY(5),DZ(7)rFT(-1 FOX (5) FOY(5) FF(5),AA(51,CZ(5),
CS3(5) L SF{ 1, PGKU(5),MUU(5)*MHX(5)4HTR.Y(5),
CHTPZ(J),MA.{5)xJGli RG131RG31 4G33,IPRT9
CMTX MTY .iTZ,SrTRX,SFTRY SFTRL,FTRA,
CFTU FTItG,SMTPX,%MTRY SHTRZ
REAL riUVP,MTRX,MTRY,MfRZ,MA,

CMTXR MTY MTZgLM MM I1N.
OIMENSHN UtLTI{5#,ODELTA(5')LP%5)

C	 iGt(2,5} SJ1(2 41,Sf2sy1y52^12CZ,51,SZ[lfI2, 51,52(2s5?,
C04ETDI(2 7 5)vO4ET(* 5;
E.'IUZzVALENCE (P(1) ^RES(I))
E1ULVALENGL (UELT4(i),UELTAi),(DDzLTA(1),()0ELT1}
-IUIVALENGE

Sti:(1 D) C3D1i(1:1 5D1{1.:111.s.(S1(
C(^LU2:1I0 ;S2D2liv1l),(S20I1#I),S2li.(1*i)), S TLi(i ,SE 10i)),
C(OMTO1.!1^)70METD1(.l i)) (DHTill) OMET(1 il)

DIMENSION OPIa(d) t1^17(&),OP18(83,OP19(4)POPZd(8)sDP21(B),
*DAT2(15) l0 AT 3(5) r6ATi(i5)
DATA

* ( OP16 ( 11.sI=is8) /SHOELTAsiHPs21{P2.s2HFT72HSRs2HSFs2,lAA ) 3HFC2/,
^(OPil{I1^I.=1,8)f3H5(iL,,3HSO1z:iHS^4H5202^4H520i,2HS2z
*6H0METDJr,4HOMET/
.*(GPi&(I) I=1 8)/tHFTRA,4t(FTRB,4HFTRC,3HMTX,3HMTY,

Q *3Ht1T'Zr3HFXMs HFYM/,

ORIGINAL. PACE IS
.	

'. QUAD."

^x

^t

i9



i

II	 •	 -

1d

i

(opp { t II 1 44	 }{ H	 M 2y	 N	

^i

*iJPg.I..).iI-1^d^l4HMY^^4^V^PTM4^I^bHF .T)ZY,4IIFTRZ,
*2HHA,2HM •3 5HCllELTA/	 - 'rt

(flP21(I) , r-1 HI /SHDELTAH FT , 41iHt3VP , 4HFTRX , 4HFTRY,
*44FTPZ , Gri,'30LLTA 1HSJ

DATA HUCI /aHLGCAR /
UATA 0AT1 /4HTIHE / 9 (UAT2 4 I) I=i i i5) /ZHLM 2HHM,ZHNM;5H I7TR,+ SHTHTPU 9> Hl 3 SIPG l hIil'HIPU13HFZMI!iHAZ77F,FHZG77F1 9 5HHGO Fo

*.5HXG77F 12HY:G77F,b.HAX77F 6HXGITF1/y.
*(UAT3(l . 1.it=1,.h)/2HFT 2HSiF 5HD.ELT.A,IHPpi!4P2 ZH-MA/
*(QAT4 ( I),I=1 i y l /.4HX^12F94HX02T 4HY02F 4fit^d T , t^ HZb2F 4HZ DzT
* wHXDiF 4llX01 41iYR)SFr4HYDiT 4HLD1F 4H DI , HXO0Fv4H^tlE) F,4HID0F/

DATA DATi/4HLA5TPT4 '4I/l/^N15/15/ = h l4/I4/
G	 SANE DATA UN TRPL

IF ( IPLT . EQ * 0) RETURN
LASTPT . is.
IF(IPLT.GT.1) GO TU,2..1
NHL=2
IF(ISDF . NE.L)NHL=NHL+1
ISUHI=ISTPLI +-ISTPL2+ISTPL3+ISTPL4+ISfPLS
IF(ISUMi . NE.j)NHL=NHL+1
IS UH 2='
00 Sus ]:=1,NPTS

ids ISUH2.=ISUHI+IFLX(I)
IF(ISUH2 . Nc.•))NHL=NHL+1
WRITE ( 13)NHL
HRITE ( 13)NL zN1 0ATI.
IF(ISDF,NE . )W4ITE ( 13)N15 N1 DAT2
IF (ISU!ii. NE...) HR.ITE ( i3) Nl, , l,um1 , 0A'T3, OP17
lF(ISUM2 .NE.J)WRITE ( 13)N15 ' IUH2;DAT4
WRITE(13) N1,NlvDAT5
IPLT =IPLT+1

2d1 WPITE ( 13), TINE
IF (ISDF . N = . t,) WRITE ( 1.3) LH HH NH, 4I77R2 THTPD, PSI PD, PHIPQ,FZH,

*AZ7F 1: ZG7 ( F1,HGC7F XG77F Y677^ AX77F Xr,77F1
IF(TStPLI . NE;.0) WR^lTEt13; FT(1 j ,SF ( 13 DELTA ( l),.1: (1),P2 ( i) HA(1)t

iSU2l1,1} , 5D1(1,1) ,5(1,11,S2D "efl,it^52^1E7.,11^5L (1^1}tOMET^II(l^lf,
*OHr;T (i 1)
IF(ISTAL,:..NE..J) WRITE ( 13). FT ( 2).,SF(2). DELTA ( 2),P(2),rP2 ( 2.),HA.(2)4'SD2(1 2') 301(St.2),S(1':2)..52D2(1,21,Si?bi(i,.21tS2(1^ei^OHETDI(1e2.;,

*a:^^T c^. z3
IF(19TAL3 . NE.u) WRITE ( 13) FT(SlySF ( 3) DELTA ( 3) %P(3) P2(3) HAt31t

*SD2(Er3) a[11 ( 1v3},St1 ,3),5202 ( 1,3),52^J1 ( it3)IS. ( 1,3 ^OMETbi(i*31M
*QHET(1 3j

IF( ISTAL4 . NEE40) WRITt ( 13) FT ( 4),SF(4) QELTA ( 4)90(4) ,,P2 ( 4) MA(4)
+53.2(1 4. ) .SU. 1(1,41, 5( 1,4),.S2D.2(i,.4),S2^11(1,4)yS7(1,4):,DHET^71(194^,
*OHE'T(^,4^
IF(ISTPL'; . NE.,) WRITE ( i3) FT ( S),SFtSI DELTA ( 5). P(5) P2tS) HA(5)

*S02 fls5) , SD1 (1,5) , S (1,5),5202 ( la 5) ,52^]I 1:5),S TL ( i.5^ 9 0MEET^1(195f ,
'FO rit1 (I 5)
00 17 15)NPTS
IF(IFLX ( I^.NE.1) WRITE(13) X02F(I),X02T ( I),YOZF ( I),Y02T(I):

*102F(I.) , Z-)ZT(I ,).,XDI.F ( I),XDiT ( I) zYUlFd. I),YIl1T( . I).,ZOIF ( I),ZDLT(I.)p
17 *CON^ENLI 0uF(I),,ZD^.F(I).

GO TO 24
.ENTRY LGEAbP
IF ( IPLT. [3• E)) RETURN
IF ( LTPT ^E(I. o) RETURN
LTPT=:Y
LASTPT=
BACKSPACE 13

24	 Hr( ITES13 ) LASTPT
IF(L.A'.;TPTr EQ*0RETURN
END 'FILE IS
RETURN
EN:TRY:LGcARS

U. TIME . HISTORY PRINT

r't	 CALLlISTFL ( ^i*',L.,HI3CI)

A-60

F

L
4.	

T



n II	 x qq 	 Tp
CAL1^$FLic^	 H ) U16)	 3 ^

I.

r
UO 12i I-LLNSfifUT
CALLSTOVA r,(Oii)LLTA(I)rP(I)rPZ(I)rFT(I)tSR(I)ISF(I)sAA(I),FC2(I)) `J

IZI CONTINUA E,
CALL STFL(c. 7 8 OP2J)
00 123 'I-k^NS^RUT
CALL STGVA^;( ►s N.UVP(I)	 VGPT(I)rFTRX(I)*FTRY(D,FTRZ(I),

*HAM HO(I)	 ^r0 )JELTA(I)i
123 CONTI^JUe

CALL STFL(2r8 OP17)
I00 122	 =i	 NSf,2UT

CALL STOVA .{8:502[1r.IJ	 SD1(i	 IlrS(^	 T7	 S2D2(1.*I1t

i22
C520i (i, I1^52 (Sy.I1rOHkT^1I ( III	 P ME 'T (1,11)

CONTINUE
GO TO 3Z

30 CALL STFL(W OP11)-
00	 31	 i =1 NST^iUT:
CALL STOV^R(B OELTA(.IJ	 FT(I),HUVP(I)rFTRX(I)rFTRY(I)t

CFTkz(1)	 OUE:LTI#<fI7T$I1, 	 ))
31' C014TINU^
32 CALL STFL(i	 8rOPi8).

L

CAfLELYH(IVAP(B:FTP.AVFFRBpFTRC*HTX14TYV HTZ, I

-
C	 h
CAL 

F
STFL(2 4Y0P19)

CALL STOVAK 4rFFZMpLY,"HrNH S D1IpC.Ur Out OU)
I

RE T UPtl
[.` iEf 4f.F. ► .^i.K.

C
ZNTRY LG- AI?5
KGs*It•f-4F•

C CUHPIITz	 AND PRINT CODES'
RETURN

ENTRY LG?AR7

IF(INOLG.c.A.0}RETURN
IF(INOLG.0*ii) RL-TURN
I70 -	 6	 I;=ItNSIRUT'
IF(IL.tlE..;)G, (1	 TO	 5
I1-2 f I+.i^"J	 T&UT-ra	 1
CALL UNt74T(.2 WID S20I:.(ijr)7r2•(ilI)rQU9DUpDU)

5	 Ii=cfI¢NST:aU^-1
CALL UP0AT(2*LA(I1)SDi(ifI). l Vi I} DU OUrDU)
CALL. UPUAT(1,LA(DvOMET(i.qI),OI',bUrbulbu)

6

	

	 C014TINUE,
RE TURN
ENO
OVEiMA.Y(:TOLA` i t u} :	 y
PROGRAH TOLAhi.
CO1 MOM/CUYTRO/ICUNTROONTRI P 10WIT2, ICONT3
IF(ICO14TR-211t43

1	 CALL RLAi}
GO TO 19

2	 CALL_TF.FSL



t A	 p 'Eric;H (CONTRI, ICON.T2	 ICONT3)

WIROUTINE TF"FS2
COMMON/TA55RC/LOOT'FF(2),LOCSAC(79) tLOCVPC(i3),LOCSDF'(4,),.LOCLG(7)

C
C

SETTING UP TABLE'S FOR TFFS a
,. CALL TSRCH`.(6HTT'A( iu.,LOCTFF*2vlER)

^I`g.. RETUF:hd

G
C

SITTING UP TABLES FOR SACS

ENTRY SAC5z
CALL TSRCII(hHATABOItLOCSAC(1)979tIER)
RETURN

C
SETTING UP TABLES FOR VPCS2-'

ENTRY VPTTAB
CALL	 TSRCtl(6HVTAfi01vLOCVPC(l) fldtIER).
RETUP31 -

C N
SETTI11G UP. TABLES FOR OPT2 ;	 {

ENTRY OPTTAE3 -
CALL TSRCH(EiHOTABu1tLOCSDF(i)94vlER1'	

C
RETURN

SETTING .UP TABLES Fr)R LGEAR

ENTRY LGTAU ,
CALL TSRCH(6HFTAB ,;IvLOCLGIL) ^3?IE.R7
CALL TSRCH(6HCTAM,LOCLG4) 	 4t .T.ER) -iRETURN
E140
SU F3ROUTINZ. READ
COMMON /RZAGI/:FI (r6) 	 t	 ITABLE t	 IID i	 IDDt

'*LE3C } K,IBCRW,.lNX,SL.TSYH ' JDC	 INXf)
UIH=NSLON MSG(5d) i RA(55)	 RAi(5)

-I

EQUIVALENCE	 (MSG(	 1),SYMT	 (MSG(	 2),OP )tEQUIVALENCE	 (MSG( 3),kA	 )	 ,	 (M55(58)?INC)
PEAL Fu (2.28) .HRG I)OXEI}

^AA.STP.L.U.GICAL . BWCL:.! '
COHMOY	 /.iTOPIT/ 3TSWCH t	 TABST°

{DATA 9CO AINT STCASE.,TRA,MRG NOXEQ.,OCTsCOHMA/
3HB6^3r3HltiT t SHSTCASE. 3HTRAy3HMRGIp1HN13HOCT7Ilit/

DATA 8LANK)POIN:T EL/1H ti^•vlHE^

1
TAUL-_:DATA	 / 3H AU 1

FORMAT	 (11L12. 1} . i
2'. FOPHA.T .(hX:, ib.10E12o0
3 FQ%MAT	 (1101E)
4
5

F3RHAT(AI,tIX	 A l 1X	 55A1.6A1)
FORMAT ("JAUNMR.1HE:SIMBAL +*A6f26H-* IS NOT IN THE DIRECTORY/

6 FORMAT	 (22A6)
FORMAT	 (.	 I.6.7.

d. FORMAT	 (4'ntl	 _RROR.AN.STCASE	 HRG CARD HAS OLEN ENCOUNTERED
42H	 FOR WIIICH NO BASE CI-Se	 I5 AVAILABLE @RROR

FURH4T	 0'•H ENROR.INN (1T DECK NO T START(a0 WITH S^CAS`E CARO.ERROR)9
10 FORMAT- CIBX,A6 :1Xi A3 t 1X 55A"i I6i
11 FORMAT	 (25HuER OR,CDLUMh 12 IS ULANK/IHd)

(47HuN) E XECUTE OPTION SFLECTED)
1 3 FORMA

FORMAT	 (55A1}

FOR
QUAL ITY r

A^62

6_j,



ORIGNAL PAGE 9W

OF- 	 QUALITY
i

KORMAT 411 1 9AW

00 lb I?1?2
0o 16 . J=10.28

16	 FU(lyi)=1.
10a READ(5i4)SYM^OP,RA,RA1

IF(EOF,S) 18*].9
t8	 REWIND 13

STOP 22
C 19	 CALL QIPLAC(RA1r.INCVBLANX.)

2.6	 IF (SYM .NE. STCASE) GO TO 150
21	 STSWCH = .FALSE.

CALL OEF
101 IF [OP .NE. M qG	 ) GO TO 115

IF (JHC .•LT.G) GO TO 71?ci
IF (16c .Eu.cl GO TO 11O

C TERMINATE fiA3E CASE AUXILIARY FILE
IIO = -X^
Wd1TE ( 1.6) IIO,IIO,FlvSYMoUPiRA i INCDITABLE

110 INDFILE 16
REWIND 16
I8CkW= J
K = Z
G0 TO 12i

115 IBC = 1
IN X 7= 1
JHC = i
K' = 1
IF (OP .NE. TABLED) GO TO :120
CALL TABRE
IF (TAESTY) GO TO 306

123 I^IX =
IF ( RAII) . Ni:. NOXEQI . GO TO 12b
1:4 X = e'
CALL LINES (2)
WPITE (6*1c),

124 IF (.Ii)C . F-Q. W GO. TO 13.6
REWIFIO 16
IJCRW =
GO TO i;.

133 IF (INS( .EQ. :) GO TO 631
IF IIdC .E@. o.)CALL :{ t-AOA ( IBCRW)
G3 TO 1.i.

15d	 IF ( JOG .-q E a ' 1) GO TO 735
IF (STSWCH)	 GO TO 3u6
IF (K	 .CAQ 	 GO TO 170

152 IF (OP .NL. 1RA) GO. TO 2C.
CALL LIN_3 (1)
rfRITE ( 6 t iZ) SYlitOP

IF ( 1136 EQ, G) bO TO 160

WRITE ( i6) II (3 IIl7^FIp5YM ' OP,RA,IHGlITABLE
160 IF (INX .c4.	 f GO TO 1A

IF LINXO .Nt. :0. GO. TO :lJ
SLFSYM; = 3YH
R- TURN

170 IF (IBC .NE.6)-GO-TO 152
175 CALL READA (INCRW)

K	 i
GO TO 152

2i;u IF (k .NE. L.) GO TO svo
IF (INX.:r^2, C) GO TO 295

nJ IF 1I8C.E'3. v) CALL READA (IHCOX)
C	 'i

.^l



i iZC 	

, 2^

:
ES1 il'y="	 ^`. _ ``	 ^' .!

	 r	 i,	 r	 y.. -..	 4:	 !	
3	

a3

' 	 a) 6ALL14(RCARQ	 (MSG)
3G1.	 F' :(RA (I).	 NJ.	 BLANK)	 GO TO	 302
24	 ALL LINES	 (	 1

KiITE	 (6,11)
GO TO 641

302	 IF (SYREQ	 SLTSYMD GO TO 31 0
CALL OSE ;CH (SYM EQQ ITABLE)

)	 310IF	 CITABLE	 .LT.	 Gb TO
CALL LINES	 (3) .
WPITE	 (645)	 SYM

306	 IF.(IBC.Nti.	 1)	 GO TO	 3137
INXQ = 0

- JBC	 =-1
367	 INX	 = j

_^ GO TO 8u1p
C DECODE CARL) SECTION_

_ C31C-	 IF	 (OP	 .NE.	 ((CC)	 GO	 TO 400
C DATA 15 BCD
C

' DECODE. ( . 1:a IL. u1r RA) N
1001 FORMAT(11)

K1=L
_ KK=7

00	 1;8d	 I=i
ENCOGE(itip6^lB

N
,FL(I)) (X4(L)fL=KijKK)

KI=Kl+
KK=KK+6

•1088 CONTINUE
s 886	 FORMAT(541)

CALL, STOR:(F1 * IHC INXf 0
^lIF	 [IBC	 EQ.	 0}	 TO 35

WRITE	 (16}	 EI0,HlFIiSYM,	 P^RA^INC BITABLE
35U	 SLTSY.M = SYM

GO	 TO	 1.00
C
C NUMERIC TYPE DATA
C
40u	 IFI =

C OCTAL TYPE
IF	 (OP	 .r:•].	 OCT) . IFI=1

C INTEGcR TYPE
IF	 (OP	 .E.I.AINT)	 IFI=4

4.,5	 ID=j
LU=I -
JJ=1

41d K I!- =	 L7	 t	 1
415 Ltd	 - Ltl+i

Itt--	 (LO	 .GT.	 55) GO TO 418.
IF	 (RAW))	 .EQ, COMMA) GO TO 420
IF	 (¢A(LQ)	 .hm. BLANK ,) GO TO 415

4i8 Iu='1
420 MU=LG-'

IF	 (IFI	 .NE.	 01 GO TO 5.0a
425 J.)=K0-1
433 J =J0+1

I	 (RA(JQ)	 ED POIPOINT} GO TO 435
IF	 (RA(JU)	 .NE. EE	 } GO TO 440

435 IFI = c L!GO TO 501
44u. IF	 (	 JQ..	 .L.7.	 MQ:) GO TO 430

IFI

ii

A-64
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ORIGINAL PATSW
OF POOR QUALITY

C)l ti#JJ) MQ-KQ4-1)

520 JJ=JJ+l
GO TO 44.E

525 CALL RITE-(IrLorm-1 JJ)
630 CALL STO'RE(JJ,jN kl,Axvo)

IF (:IBC eNEt J) W ITE (W 110pjJoFloSYM,,GP,RA,114:;,ITA..ULE
GO TO s5J

700 CALL -LINES (1)
14RITE (Svd)	 -
GO TO 9 .1

705 CALL LINES (D
CALL DEF
WRITE (501)

891 SLTSYM = SYM
suz READ (5 4) SYMgOP,RAjIN0

IF(EDF,5) 2592
Z'5	 R- WIND 13

STOP E5
2-6	 IF(SYM.EQ.STCASE)G0 TO 21

CALL.WRGARD (MSG)
lF (aP	 vEQv TRA	 ) GO TO SCE
IF (RAW aEGe BLANK ) GO TO 24
IF (SYM	 LQ. SLTSYM) GO TO 502
CALL DSERCH (SYMtlUf)tITA1lLE)
IF (ITABLE .LT. :,) GO TO B&I
CALL LINES . (1)
WRITE (b :5) SYM
GO TO 8ul
END
SUBROUTf.t4E DIPLAG(RAi l ING v BLANK)
LITHENilON. RAI(b)
DIMENSION RC(2)

c	 ** **** *.*****
CPlGK- UP , COLUMN-67 TO-72 AND
RIGHT JUSTIFY FOR USt IN THE INPUT RQJTINE

00.7 I=LO6
IF (PAIC61 mNCm BLANK) GO TO 2
00 1 U=1$6
N I =7- N
NE=6-N-
RAl(N.0=RAl(N2)
RAI(i)=ULANK

C
C	 IF EXIT THROUGI- GO STATEMENT 2
C	 THEN 'A VALID NUMBER EXISTo
0

GO.TO 6
Z	 CALL PA?K.RR.(RAI RC 6)

6
CALL RI E(3rPCjfuC:l)

RETURN
END
SUBROUTINE TABRE
COHM(3N/TA90IR/TAl3LE W
COMMON.. /STOPIT/ ST - SWCH 	 TABSTP
CQMM0N/TA8COV/LOGS('il5)PSTAPLE(45)
DZMENkION IS(i15) RAilp'?
LOGIC L STS, 

BC6T
HCH	 I

(D	 DATA BLAqK	 RA / IH v3HTRA



4

YI

YABjTPAXT.FAL'sVTAB / 315y&GG/

05(E}I_1pMAXT
5 A.

^RLANKSYMTRA =
V3UM= L
NT.R
WRITL	 (bt3)

3 FORMAT	 (,sX•43HTAOLE	 SIZES FOR EACH TABLE USED IN THIS RUN}.
iG
11

2EA 	 15,1!) SYr,	 5Y ITRA	 RA 1.
FOZHAT(AG 1X dIy1X U&)
CALL OIPLAGl (Nl V, Nk IZEOLANK)
CALL	 LINOS	 (1)
IF	 (SYMT ,(A	 .E(}.	 UCUTRAI	 GO TO 21

4
WRITE	 (by4)	 SYM, SYMTRANTSIZE
FOP.MAT	 (tdX	 Abj1XgA3g1ANI4)

°)

JJ 15 J= 1.M4XT
-IF	 (SYM	 .tic.	 STABLE: (J)	 )	 GO	 TO 15
I3 (J) -tITSILE s.SUM	 =	 N^Uti^rJTS.IZE .;:,,^«=-
NT q=NTR+i
GO  TO id

15 CONTINUE
TABSTP-	 .TRLr-.
CALL LINci	 (4)
of ,tITE	 (6,24)	 SYM •'3

24 FORMAT	 (1H,. l 36X * A6,29H DOES	 NOT	 XIST IN TABLE LIST)
GO TO 1}

21 CALL	 LINE-;	 (2) S'WRITE	 (60	 )	 SLANK,SYt)TRA
N3UM=NSUHfi9AXT-NfR
NQITr-	 (6120)	 NSUH

22 FJR0AT(37)(q	 39HTOTAL NUMBER OF CELLS FOR ALL TABLES 	 I4)
IF	 (NSUM	 .LE.	 MAXTAB)	 GO. T.O . 202
TA9STP	 =	 . ( PUE.
CALL	 LIltta(2)
WRITt(6,23)	 VAXTAB	 4	 NSUM

23 FO iHAT-('H.,i1..X L5HTOTAL TABLE SIZES EXCEED	 I4 # 4H •	 s
*35HCNANGF MAX114UM TOTAL TABLE SI7ES TO 914/
+?5H IN	 TH,:	 MAIN PROGRAM TOLA) L	 ":

200 KONT=3.
00	 25.,	 I=.PHAXT
LOCz (I) =KJ(iT -1

254 KONT =	 KOITtl4(I)
RETURN
L - 40
WnROUTINE REAOA . ( IDCRW)

<A
<

CJMMUM/k^.AUl/B'lt5b) . •LTAALF^IIO•IDD•DH(T)	 ,
I4TEG = P,	 M56(9)R)
IF	 (IICRW	 NL.	 J)	 RETURN

100 READ (16)	 IID,J l FL,HSG	 ITABLE

IF	
4Gt.	 -lf	 GU	 TO	 1E5

T( 1
1D

ld
R = TURN

145 CALL HRCA40	 (H5G} w
IF	 (IIU	 .Ll.	 u). R JUHN
CALL STORt(J,IUUMI,IDUM2,3) i
G7 TO 1,4
END
SUBHOUTI(r =	STt}FtE:(NpINCrINXpSTAPE/
VITEGEK STAPL a
C3M.HON/F%._AJ1/FI (56). ilTABLE b I ID 9 .I00 v OH (7)
0011HON/0IHC0H/0ATA(959).
COMMON /TAULLR/TABLE {1)

^S IF(STAPL.NE .L);GO TO	 56 e.

t



OF POOR QUALITY

I.FO HNZAT.C) IiloRa = —1
II0 = IDO+ INC+Fit]Ru
IF (INX .EO. 6) RETURN

50	 J=IIO
IF (.ITAnLE .LT, 0 GO To 2

UATA (J)° FI(l)
1	 J =- J+i

RETURN
2	

TASLE(J)^= FI(l)
3	 J = J+1

RETURN
END
SUBROUTINE HRCARD(H5G)
INTEGER HSG(58)

c
CALL LINES (1)
J = 58
IF (NSG(58) .LE. J) J =57
HRITE{ti i ) (MSG(I);I=1.J)

10	 FORMAT 111 )A6 ,1XyR3 : 1X,55AI,N)
RETURN
ENS]
SUOkOUTIt+G PACK (I1,I29N)
DIMENSION lift)
DATA IUL / 6H	 !

1 FORMAT (641)
2 FORMAT ( 46)

REMIND 31
IF (N.GE . 6) GO TO 3
K	 6 - N
{RITE ( 31 1 1) ( IOLV I = lrK)v ( Il(I)v I = iv N)
GO TO 4

3 WRITE (31 9 1) ( .Ii(Ils I ?.1,6)
4	 RCN IND 31

READ ( 31,2) .I2
RETURN
END
SUOROUTIN-! DSERCH (SYH I IOC. IER)
COMMON/ FIXOIR/ANAHE(90ti)vLOG(900)'NCOUNT
00 5u I=I

oNt
NCCUNT

IF (SYM	 . ANAHE(I) ) GO TO 50
IER	 L
IOC = LOG(I)
RETURN

50	 CONTINUE
CALL T; RCH (SYHs IOC 9li fER)
RETURN

C
E140
SUBROUTINE PACKRR(I1,I2,NNN)
DIMENSION I1(i)

.G00-FORMAT(1H(VI2r2HXQI2y3HA1))
K=2j-NNN
ENCODE tidriLC,yXMAT)K NNN
ENCODE (24,XMAT912)(Il^Iltl=1}NNN)
RETURN
END
SUUROUTINE RITE(IFI^FJrFlgJJ)
DIMENSION - FI(96)cFJ(56)l	 w . n• '. r n	 .— — T T T .

I

I



t:

`y

^	
o

.1-AlMQ

[ FLCl 3+(c^,1,FJ(II)) Fr(I)
i091 CONTINUc
1 FOPMAT(62d)

RETtf-?rl
2i1J Ir-i

lli)	 2C1	 I=IIJJ
0ECU[)c (2t1, r:, FJ (ri)l FI (1)
fI=fl+c.

Zit CONTINUE
2 F0RMAlC£Zu.u)

R-7 TURN
30J II=1

J1=JJ
JJ=1
UECUT1_ (2,,s5,FJ) tFI( II,I=I,JJ1
JJ=J1
IF ( JJ. LO. 1) RLTUR N
I1=iI+,
30	 SG1	 1=2rJJ
O=CODL (cu, c, FJ (I I)) FI (I)
I1 11 +c301 CONTr AIZ

5 FJ'HAT(l^r(„f;	 /1L2.,21)3 FJPMAT(I2r^lJ:2d.u11
RL TUkN

40d I.I=«
0;1	 41.1.1=1,JJ
0E-CU[)E (2.,,4,hJ (II)) FI(I)
rr=II+,

4D1. CONTINUE
4 FO-?NAT ( I_'s )

REOTURN
EN
BLOCK	 DATA	 OIR,rOA

C
C0MMON/FLXJIi-/hAMr(9..,) 	 LOC(9,i])	 N'OUNT;LAEPAL 61R? C.tbRY	 ROUTIia=
DATA 	 (Na!tc[Fl,f=i	 lcnl/

bHAA77P	 ,6"-cLEt? l,QHAE77F	 ,6HAI4CPS,flA'lXW?3w6
+ AIXX6S,rbHAIXX51y

biAIXY^3a,F,HAIXY:,1,br14IXZE3Stb- A IXZSi,bIiAIYY©i,6iAIYY%1 1;HAIYZ85,a	 6HAIY[^1 9(H A .I7ZIIb	 N1 IAIZZSI,bNAJ.S	 ,6H4KA ,a^.IKii ;btlAKfl	 ,
SHAKF	 7bflAKGPAV,bHAKZ.	 ,ohAKi	 1611TH ,.6ITIMER 1 .6HAKLZ	 ,6HAK14	 ,COA V(	 hHA'K16	 ,b i'AK17	 ,5HAK18 ,fifAKi9 ,6HAK2bHAK2.	 1 1-11OK,!1	 1 UHAK22	 ,bHAK23	 ,G)1AK24 ,biAK[5 ,6EIAK2.6
bHAK3	 ,6HAKt,	 ,fjliAK7	 ,t,hALAMhl,6H4LAMF215KALAHIF,bHALAHTOt
hHALA77F:t, 11AL 1 177F,t:HALP77F,01 ALIFTP,6HALIHG 1 6siALIHL ,bHALLJDF,
6HALtiJ]F,FfIALNJiIF,hH	 gALPHO	 ,6HALPHRI.,HALPNO j -6	 ALPTC ,6HALT77F,6 H4 LYJ)F,014LZJ(oF',51lAL;.1 	 ,6HAL.2	 ,bHAL.,3 9 6.1ALc 4 ,6HAMACH
5H AM4.^F^ rf,HAMA.SF 1,rrfiAMASS	 ,6.FAfiASSI,.bHAMA'SZS,fbrlA'MAXER.,b.11A4AXti
6HdMA77F ,6H A Mt377Ffc)HAttrt4ER i bHA.y T77F*bHAMU ZbgAHU77HjF;HAN
6H4NA ;17G,I.HONAZFF, btlANA77P,y l iA'g S777F,6HANGAMG, bHANPSIG,6HA1diIGG,

t,riANT+	 6HAtiTHTb,7lF,b!lAHUA7F,GHA4VH7G,6HAPEFF ,b-iAXPTF ,fiHAX77Fx	 6HAYPIF	 ,k,HAY ITF' 	, C HAZ P rF:	 ,bHA7T70	 I OHAL77F
"

,5-tA77711 „F)HIIA7TO	 sbfiR=LCaZ,t.HF3LTAU	 ,bliflETARIjbhHI770	 ,bH'3LIMG ,6111LIML ,6HbP77ObH0-1	 ,bily	 2	 I 6H(112	 ,bpu13	 1611014x ,61bi42 9 6HEl143	 i6HH,^ww	 ,LIi,3lo.	 ,5;11317	 ,6hH16	 ,bHHi9(NA`!L (J) ,J-1c.7,25Z)^OATA ,b-l11Zi ,.614na1.	 /
6HdL2	 1611CA	 ,utECALPG	 1 6PCAHNU	 ,6HrBETG ,bHCO 16HCOMNUSHOD YJP	 ,GHCGAMG ,uHCGAt171,64GL	 ,b CLMNU ,.hiCH 16iHGHHNUhHCN^iVU l EtiGN;.MtIU	 !ZM',F,IICP	 ,6FC'	 ,FiHCY ,t,iCYA ,FsHCYtt6H	 Y11114	 ,htlocckF_SihHUELNO	 ,6H0ELPO	 ,bH(1LL0O ,bHf1ELRO ,6HOELTS s
bHILLT.L	 ,eHUELT"L	 ,611OEL . T.3	 9.614[]L.FXP	 ,6HOLFYP ,.(,HDLFZP ,bHOLHi	 .,61i. )LL.TF	 ,"FHOLMTF	 it-HOLNTF	 ,.6k1)LTM1.	 ,6.HILTH2 9 biliLTH3 ,6HOLTSF

T`
6H)RAuPt:HCTCZR	 bHOXCGF	 bHOYNPP	 bHE)YHPPl bHOi
bH	 t UH03(1e	 ^6HO2RFF	 96H04	 °,frHUS	 ,b-106

,6HOIRFF
,6H07770...



9IiEP -R 1  9 HtRM ; till
6HE.PS22 76HEP523:a6H
6HEPS5. ,6HEPSS ,bH
6HFYB?P ,6HFYC7P.,6H
6HGAMIF2 1 6HGAM7U 9 6H

g	 6HGYBTF v6HGY£7F 16H
•	 6HHAT?D 9 6HHG . 	 ♦6Ns	 GHIACJY t6H.I4aiX ;6H
• 6HIA84X sbHIA84Y6H
DATA (LOGM1I=1012^i)!

s	 23	 r 11

	

32	 r	 33	 a

	

48	
_- 49
	

r

}	 84 	 85a	 91.	 1	 94t

	

91.13	 , 1lb.

•	 1138	
v 129	 , 1

'r	141	 :1142	
1

•	 15„	 , 151	 • 11581 r

	

, lag 	, 1

	

166	 , 113rt	 , i

	

17	 , 175	 , 1
s	 194	 135	

.^ i

DATA E1.OGL3 J=127r^52
	Zib	 1398

*	 Z513331	
2

y 3p	 334	 , 335	 y 3

	

341	 1 343	 , 3
f	 349	 1 3.56	 f 3'r	 358	 , 359	 1 3

366
*	 37,1	 i 374	 3
'r 	38d	 , 381	 , 3

	397	 * .399	 4

	

424	 i +425	 r 4
a

	

434.	 1 434	 1 4

•	 453	 451	 v 4
Elio
BLOCK .BATA .DIRIDA
COMMON/FIX UIR? NAME E9LL)
-DATA hNAHt(K) K=2.43,57

4	 6HIA81Y ,GHIA9LX ,6
4L	 6HIA9 2 X ,EtILA '3ZY 1 EM

6HIA94Y efiHIA94Z 6H
x 6HIMTHJ , b I IN(JACC, h 

6NINDAcksbHIHUAIM_1 6
6HTiNDAirif;HINf3A;S,bH
6HINDA.i9,6HINUA1d1,6Ha	 6HINY7Aib,EiHINDA17,.bFE
6HINDAceZ 611HQAZ4,"6H
16HINDA3 r641HOA ' 1,61.1
6fiINDA37s6H . I11DA3R,61i
6tl.INDa44 `, 6H.I14DA45, bH
6KH04:519 6HINGA52164

SWI

T^

^I

Y'I
' hl

S ̂v

r•

x
s

ORIGINAL PAGE i

OF POOR QUALITY•.

Z4 1 6HEPS25 06HEPS26 0614EPS3 96HEPS4
7 ,6H ='P38 1 6HEPS9 a6HFXB7P rbHFXE7P 1
TP ,6HFZEIP 9 6HGAMOD 1 bHGAMIF 16HGAHIFi,
FF 16hGXB?F ,6HGXE7F ,6rlGXG7F }6HGXI7F 1
7F 1 WGZ57F y6HGEE7F 1 6HGZG7F 6HGZITF
IF i6HHH 16HHRFA6 y W HINT :6HIABOX
lY )-6hIA82X 96HIA82Y 1 64IA83X ,bHIAASY
5X ,6FIA85Y v6HIA86X " H IA86Y ,6HIA87X

	

35	 35	 s 38	 i 39
44

	

s 73	 s T4	 ;	 75	 4 75	 ;.

	

9J	 , 81	 1	 82 s 83	 ,.

	

, 87	 r 68	 ,	 89	 s 90

	

a 99	 , 1.2	 1 i11	 , 1a.3	 1

	

li.0	 , 111	 ,- 112.

	

r 121	 123	 , 1.25	 , 127	 s.

	

131	 y 132 1 133

	

1. 13.8.	 1 139	 ,	 IL	 ; 14d	 r

	

1 14.5	 136	 1 147	 1 149	 ;

	

y J6Z	 : 163	 169	 y 165	 0

	

1 169	 1. 17.
61 171. ! 173	 v

	

r '81	 s 183	 , 184	 185	 y

	

• 190	 , 191	 , 192	 * 193

	

1.97	 , 1.98	 y. 199	 , 20.3

	

295	 863	 , 212	 1 215	 1
	c22 	 s 226	 , 227	 , 228

	

r 
322	

v 250	 , 250	 , 252	 1

	

s 329	 , 331	 1 333	 1

	

1 337	 , 338	 y.339	 , 340

	

34i	 ,:346	 , 347	 , 348	 ,.

	

355	 1 353	 , 356	 1 357.

	

a 361	 1 362	 a 363	 , 144	 1

	

376	 t 377	 318	 4 379

	

y .183	 y 384	 t 385	 , 386

	

y Mo	 1391	 , 3. 93	 , 395
	p 403	 1 4,j6	 , 41.0	 y 41.1

	

r 419	 r 423	 , 421	 , 4Z2	 r

	

, I`28	 , 42.9	 1 430	 1 431

	

439 -	 , 440	 ,1643	 1 442
446448

	

4 53	 s 454	 455	 1 456

Ci90L)1NCOURT

lY I liF.IA96z 0 611IA91X ,6 A91 1 6l1I.A91Z ,
i:Z j r3 IA 3X ,6HI493Y rb4iA93Z , 611iA94X 1
5X ,6HIA9aY y6HIA95Z 1 6 .1IDISPL * 611 CONTI
ACM,b INLIAUD 1 611IN ADTs6HINDAE.Da6H.I.NDAEPs.
APC,B^ H INDATH96HINDATH,b. I,NDAU i.bHINDAOi,.
494,611 I180-Au5 7  6HINGA&6, 6H INDAd7.16HINDAOB,
0. 9.1,bI.- INDAi21 6HINUAI3 , SAINDA14 9 f, NDA15r
AI8 t 6HIYUA19s6HINDA2u,fi^1INDA21s6H i^DA22a
0.45,W4114DA26,6HI.NUA27,b. I.NDAZ8,6H1HDAZ.91
P32,611INDA3316HINDA34,6HINDA35T6HINDA36,
A391FiHI.N.O.A4L,6HINDA.41:,6NINDA42,6HI.NDA431
A4e 1 6H IVDA47..^ 6HI.F1D.A48, fi-[ INDA45, bFiIN0A511
4531611INDA54i6HINDA55 * ti-1INDA56,5HINDA'T,

i



r'1 *	 sbf{Lp^[]d^at 6^{jpt '1A6 ,(SH H A6 1 F}^ j^^]A	 n6	 ^jA 3r f, ^{Itr^ AF4f	 } 1I 110h,t.11111f]A^iSIf'Hi[1^'1A6 ,ulei`{ AFI$ {11ijfJQQE^ pU 	 ElQ7urLHI`^CJAfI^
bHINUa7:rEHlNFJA73,6ol FillA7.4,bHIH0A75,611I1Jl)A7""41NOA77,6HINDAr8,
6111.+,3!1,16 sEN1NuA0 vuHLIWAt12,5HINLIA65 5111.NUUA649brINnAE5,GHIWnAri6rf	 6HI.N1 all EHirIr3Ay.1,.l;HINf]A91:,FFZVOA9c^,6ffI.HpA93,F,HIN0A94,6HIN17d95I

a DATA	 (11A'4i. ffL) L=37,3r5,f!]/
6H 140134U,0 1NfjCCTybfiiNUGGT,blf1 0CNV,6F(IND pC 1 ?,h-10THIN yFHINODYR,s	 6HlU[1 ':UT,t:HINOFL T, bHI1Jt1FPA,fjJ:ir1UFPD r HINOFP^I,.,H UGl;RtrillINll13FPs

;"	 bEJiNUt,? T, ^H1bUG5F2,o1iIN1JGVL,bF1 I1dIIHET,olltlOHTLshHifN1IOT,4HINOINP,4	 bHI+JJ1.+iVjEH1NJl.1UP,L.HIFJOLATvhHINI]LUF,6HIlJl]LEA,bi NOHAC, i 14	 )PLA,
•	 off NUP'1k,G IIINUPS.C,hHINtttz.HC,6'll^lUfiTT^6HIt^e]Cdl*fiHlfJtICi2,6EfIilt]Ce.3,.

b H INOu, 4, EHI1111n,5 ;hH.INIIs,b,.!i11IN']R T,6HI1 J !}I^Jd,h J{iNU12i19obHIN17P1Ji{	
6HI++{3'?J1,1.HINfIrZ1Z^f:HINllF;13,+irii'40814,6HlhIOR15,F,HLN11RL69tiHIN1IRI.7,

23^}	 6HI+JO'.;.9,rHINU?:.9,l^HIHUfiLY,f, 11NUR2iybHIN0R2isUHINORZZ,F,HI1a0k
cHIN01, 4, 6+IIN11?25>6HIHfl'KG6,bHI^EpRs"7,hFtlNpk28y6dif'!f]SCLf6HIN05PL,
6NINO'S(IT,b IN I)STF, G H Ltl3STR,f,rflNIJSTY,6FIINUSHT,tI INUTFF,6FI Nl]T5Os

"	 6FIINOVPU,bHTNIIWGT,611INDWIN,6lTYOXYSIbHlNOXZS,br15IGTOL.,fiH PCUIiTv
6HIP1	 ,r,HiPE	 6" IQ	 164ITGASE,6HIT101 96 ITi.•)X. sbHITi.'Y ra.	 oHITIa7 ,bHIT1iW t6HITiiX ,s,,.IT11Y rbHIT . 11Zy641VARQH ,5HN.G.A 4iL ,
6HNSTAbc,FHQG„1 ihHOHGPR tp-' 401GRT 4 6H0VXGR sbHOHZGR ,GHPA77P ,

•	 bHPb77R ,F:H PHGZO ,bHPHIAO ,aHP4IOO *bHPHIGD j.6HPHILO 96HPHIRO
bHPHITG ,FHPHLZU ,6HPI77R vG KPI77R1,6HP1177R ,64F•RNC,6HP5IU0

}	 6HPSIPU ,FHPST70 ,6H'1A770 ^! PnEM ,6HQI?7R 964UI77Ri,6HOH77R
w	 6HRA710 9E.HRJ77N ,bHREH	 96HP.e77F s6HR1=77R ,biRG77N 16HRHNTF
DATA	 (LOG (K) p K=2531.,378)/

457`	 , 456	 , 459	 , ro6	 , 461	 , 462	 , fib 
464	 , 4J;^	 , 466	 ? 46T	 , 44 8	 , Ef69	 , 476GL	 471	 , 472	 , 473	 , 1 74	 , 4J5	 s 363	 , 364

•	 1	 FI^42	 , 477	 y 4 78	 ,1 38	 , 9317	 479
a	 488	

y 481	 , 482	 1 484	 , 485	 1 48b	 , 487

	

489	 , 49C	 , ,91	 , 492	 , 493	 , 494+	 495	 , 496	 s 497	 , 498	 , 4'39	 1 5t G	 , 5ul	 vSrc	 ,. 5. 3 	p 5u.4	 , .3Gi	 Sub	 , 5u7	 v 5u8a	 559	 , 51.u	 , 511	 , ',, ia	 y 513	 , 514	 ,,515
a	 516	 , 517	 , 518	 , '319	 , 52a,	 , 521a	 523	 , 5z4	 , 525	 , ^cb	 527	 v 528	 > 529$3.	 , 531	 , 532	 , •,, 3	 , 534	 , 535	 536a	 337	 , 538	 , 539	 , 542	 , 541'	 , 5. 42	 1 543.IL 47	 548	

,.544	 1.545	 , 5.46	 , '^	 ,	 y 549.	, 55. 0	 1 .
}	 551.	 , .552	 y 5!13	 54	 , 55^	 s 55b	 , 557

559	 s 559	 , 56J	 , 561	 , 56_ , , 563	 , 664s	 565	 , 566	 , 567	 , :68	 , 569	 , 57L	 , 571

RDATASP(LOG( j L=379v r L41%	
, r74	 >r 57 	 , 577	 , 578

#	
5B3	

^1
r0 36	 ,it, 37	 ,iL4J	 , 58u	 , 581,	 s 582

a	 . 597	
: 588	 1. v 8)	 y 59:	 y,	 91 .	a. 592

593	 ^	
,

{	 , .595	 , 59b	 , 597	 , 598	 , 6O.J va	 bu'i	 r ri ? 2	 , hv3	 , J114	 , FioS,iG41. 	, 6^T606	 v 6,19	 v 512	 ,1 t34	 , 415	 , 016	 617f	 b18	 r 61.9	 r 62C	 1 hLi	 r 622	 , 623	 T 624
}	 GE5	 r 62b	 , 62.7	 , 328	 , b29	 v 63 ,5	 , 631
a	 632	 , b33	 ,1u 39	 r 534	 635	 1 656:	 , 637
"	 636, 63`3	 , 64J	 v b41	 , 642	 p 643	 64.6iL35	 ,. 5 . 48	 IF 652	 7' 53	 , 654	 , 555	 656c	 657	 , 558	 1 659	 , .56,J	 ,. 661	 ,	 4.	 s 662
"	 6	 ,	 7	 ,	 R	 , n S 3	 , 911	 s 91 ,	 913
f	 914	 , 315	 , 916	 , ]iL	 a 918	 ,	 5	 v 665

Sb7`	 , 559	 , 671	 , 673	 , 675	 , 676"	 , 678
N	 679	 , 664	 , 68 . 2	 y b134, fi8.5	 y 6.89	 ,: 69.5699	 , 7 j ,2	 1117{1.k: 72	 , . 7 ;1s	 , 713	 ► 714f	 719.	 v 723	 , 724	 , ?1 20	 ,11TH	 1161i	 , 729m	 73C	 , 11 a,,	, 735	 , t b5	 , 766	 , 771	 , 773	 /
END
BLOCK DATA UIP20A
COMMON/ F190 lit/ HAM_ (9,',)9LOC( 9J ;. 01COUNT
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BI T A H ^^ .yT/ag 4	.
Nr^Mi EMlali ^c5^63T1/

6HRHOA3 ^9t+HQHIJSP 1 6MRI77R 9 6z (1 177RJ 1 511k117711 9 6iRNCR ,6HKMGHN 9
6HRNKHG 9 F, RrIKH.L 96F1RN5'HG ,5. RVRHL . 9 6HRNTP ,bH12NTR. p6HPN.TY .
6HRNY.Ht, ^i6HNNYHL ,I)HRPHLF 46HPPLZF '6HRP77F 96HR777F yfiHSGIICB v
6HSIDLP ,6HSIGO'D ,GtSICN ,641tiIGZD 9 6HSIG711 ,bt4SIGTRi6.HSTEST =

	

*	 6MSTEhT1i,6HT,A,1 9 6HTA{2 9 b1ITA'e3 1 6HTAJ4 9 6r9Tl1^5 9 6H Au5

	

+	 5HTA.7 ,bHTAlt) o6HTA11 ,bHTA14 16HTA77ii ') b HTk.7TP i6H7HLXD i

	

f	 6HTHL70 9 6HTHTUD 9 6HTHTPJ 1 611THTRU 9 6HTHTTO ,GHTIHE ,6HTIMLS
6HTIME1 ,FH)I1iE3 9 6HTIMEA ,t,HTIMS:X ,6MTIUPH ,64TMAX 9bHTR7!'R

*bHTSTGK 1 6HTSTGK196HTS77R l bHTS77PL,6HTVAGP a6HT:X A7P ,bHTXIl7P.1

	

*	 6HTXEIP ,b TYA7P iWlTY137P ,6 1 :TYE7^ 7bHTZArP ,6tiTZB7P ,6HTZE7P ,
6t TI	 96HUH77F 16PUPSIF 9 61 UPS EFIv6HUPSIF2:61U777F ,6HU777Fi,
6HVA77F 9 bHV077F rbHVGRUF ,6HVG77F j6HVI77F lb VM77F 9 6HVP77F ,
6HV.S77F -,61WTHEF yblIV777F 9 t51V77?F1 9 6HWM?7F 96iWTR7P 1 6HW777F 9
5HW777F1zbHXGG8F 96HXCGRF ,6HXD770 * 6HXU77N 964XE77 ,F ,6,HXGW7Fi,
6HXGZ7F,FHXG77F ,bHX177F ,6riXN77F ^BHYA77P ,6rfYCGBF ^6HYD?73

f 6HYJTTN 
_ 
,bHYE?TF 9 bHYGH7F1a.6°1YGZ7F' I bHYG7.7F .,6 .1YI7.7F y6HYN77F s

68MBF ,F311ZE77F 1 6F1ZGWTF1,6HZGZ7F 75HZGTTF ,'6 .1Z177F ,6HZN77F I
bHZ%i ,E.Ht.UL13UG,6HCIIE6UG,6ri MPASS ,6HNSMAIN,6HNS2t4GY,6HINTD1iP,
bHOBTYPE hHNSTRUT EHHASS ,64RX	 96HRY	 16HRZ-	 96HTHETAD/

DATA (LUGS} 'd-5G5s^is71/
774	 9 ^ 75	 911116

785 	 9+ij +8id 	 i 787	 i 77'88	 14 8.9783	 , 7 . 84	 , . 
	° 	 79L	 9 791	 a 792	 , /93	 v 794	 , - 795	 , 868	 ,

	

+	 809	 9 8i2	 , 8i5	 , 585	 r 816	 p 818	 , 835	u 	 839	 9 8 J	 a +351	 , 8 52	 ,-853	 , 854	 9 855

	

f	 856	 , 857	 s 8,8	 9 r1 6 1	 , 864	 9 865	 , 869	 9i19s	 , 872	 , -876	 , 11 78	 , 881	 , 8.82	 9 685
886	 9 887	 9 888	 9 889	 , 896	 9 895	 9 897

	

•	 898, 893	 9121-	 ,ie22	 9 90L	 , 961	 , 9v2
1313:	 , 9..4	 a 915	 9 T Ir,:6	 , 9u 7	 * 9U8	 ! 9L9

	¢ 	 91x,	 f 922	 , 927	 IF 928	 a 929	 9i264	 , 1246	 9
933	 9iZi8	 11212	 9 d3 r	 1 938	 , 942	 91216	 ,
9Vi	 91221	 91224	 91226	 , 952	 a 956	 91228-

1209	 , 9nu	 q 1361	 1 962	 9 963	 91E32.	 9 967

	

0	 969	 91236	 .1242	 * 975	 , 9111	 , 9.83	 , 984
995	 ,1.2.46	 , 99J 	 992	 11252	 9.1256	 , 999

10:b.	 142.6u	 91:J,9	 9.1.u.11	 9126.6	 912ry	 91 .,1.7

	

¢	 1:2u	 91212	 , 293	 11314	 91315	 91316	 ,1317
131.d	 41322	 x1.323	 ;1328	 91333	 91338	 ,1343

DATA CO ME(M1 v N=638,7-69:)/
bHr.ROty ,E.HRGR	 164NTIRES96.1PZERO 9 6HW	 ,6$DELTAM,
6HMUME11T,6HJtF	 ,bHVZ	 9611IFU	 9GHPZERG l biVZERO ,6HA

	

•	 6HP2J	 :bHV2L	 ,042	 26;1IL	 s6HS2T	 Ib-iE.S2	 OHM	 s
6HMASS2 1 6HHUS	 i6tCC	 96(CE.	 ,6MC2C	 96HCsE	 T.bHNVGP.T r
bHNPP	 ttiIms 9 bHRLT	 ph NJkLTA,6HES	 gb4sti	 96HSU21
6H C-D22 9 t.HSOc3 9 6 r 14DE4 2 5.I SD25 - 1 6HSOII 2 6-15012 9bHSU13

{ 6 S01 ,6115D15 sbHai 	 96ISS2 ,6H53	 9b-iS4	 ,bHSS	 9

	

f	 bHScO21 1 6HSLD2e 9 w"32023 61S2U24 16H52025 ,61S2011 9 6 S2012 ,

	

•	 6HSZ013 ,bHSZU14 ,bHSZU13 ,60SP-1 9 6H522	 ,64SE3	 90 S24	 ,
61i5c5.	 ,EFlOMT011,hH.DMT012.,.6i0M7p13,6MDMT014,.6g0MTD15,fi.0MT1

	+ 	 6HOM.TZ t 6H.'OHT'3	 hH0MT4g6HD.MT5.	 Al.,6H.Ibr131	 v6HDEL3Ai9
bH^JELTA2,bNGELTA3,6HOELTAR4,6riCIELTA576HGDELTI,6HODELT2r6HDOELT3,

	

s	 6H>JJ'LT49f.HD13cLT59F,H2STAGtw,6'1PRTNIN,6HIPLT 	 SHiSOF ,6HISTPLg
6HI TPL[pf1iIaTPL3r6HISTPL496HIS.TPL:596HIN	 ,bNZN . ,6HYN	 ,
6HM	 ,6H ICS	 ,bHCDCH ,611S5H	 1 6HXCH	 f6HYCH	 ,bHZCH

	

¢	 6HIH	 ,611IT0	 ,GHHF	 964tiF	 ,bHXRF	 9 6KHPF	 1064DELTAH,
6.HKP .. ,bH.TI	 96HNLRI ' a61WS	 SHXS.	 154 TS	 ,6HVATO ,
6HALPHTO,bHH5.	 ,6HALPOES96HJ.AP ` 9 6HVD	 ,'640ELVE 9 6HEPSGS ,
6HALPHUS,bHALPHDL 6HHCG 	 *6HUELEPS,6HRFH	 1 6HPGS	 ,6HDELSIG/

DATA (LOC(N2),NZ-
.
6'3A?769)/

	

'F	 1348	 11349	 91358	 ,1.;i55	 91-3.BG	 X1365	 9137L	 11.375	 9138a	 91181	 91382	 ,1387	 71392	 I
	• 	 1397	 91412	 91407	 91412	 91413.	 91418	 91423

^

2



0

i

14	 ' 14r	 .3 9 1438,14b5 r t^3
j1466

ii	 8g
* .4t4)7 47 37 47c

r
g

VIM }

s
^'

1479	 71491 ,14A3 11481 t148T 1 489 ,14911493	 7 14 9
¢	 S^T 16 J9

$1497
71511

11#91
71513

7 1'^^i
15 1 5 9 15L3 71505

'21513 1
1
t^

*	
$1332 71525 '2ltiz7 71

7	
11 $1533 7

id3ri	 9 1537
' x$411	 -^;1

'21539^_ 71;41 91 43 91545 t1^41 ,
*	 r

l^hd	 56.9s
IL553
7.15T^

11h5^
7k^;7k

X1537
71572

715bc
915 73 ;'1574 11515	 .7*b7b x1,377 T1 )79 11379 1178 t, 71581 7{	

15	 7.5113
L597	 t ill

71594
rlbd 3

71 +85
'21:iL4 9'1,546

71bi5
' 1587

164 b
,1992
p $

;`{

16,8	 $1fi1S $IbI4 ^IIL5 vi6L6 71617 16B1 77161 J	 '2 ifs.... 16	 1t	 ' 7k't22 t$i,t3 7k6c4 71hz5 $s	 IEi26	 7 it) "7
6JJ	 ,1:14

{N4`1E (K3) 7 N3=7
71508

1035
8741/

V.1	 d:3
ok= +:i3

016.1)
71fs3I

'2 ib¢1
7kbL58

t1E 32
71ft39

$
a 04T

6FIRFY	 7r:riPHIC 7 6 TTV 75fX'TO 7fi)111T0 1.6fVXTD 75f1VHT0 7w	 6f1IIR	 $f.HLU
+	 6 TiP	 ,r,liIRV ,tgoA

$iiHTCH 76117E
R6iTUK 96HTU

7611Iti5
96iKE
$hHIL4

16HPM
0bFIIt3i r

4?i

bHiC	 r..IXuFI,$	 7 EM 7^i . iXh'F2 $ fiNIT7 7h1iH1 7nHIHi 7, '	 .
#	 oHl{;'	 7(alJH^

bHITk;	 1 EHNi!
if	 HP"
pF.HIT42

16iIHRJ1
rb , TUK1

761M V 2
$ W41OKi

7bHl PE
t6-fTHK2

7.6HTUI
Fill IE1K2

r
a	 6 1-1;4,LM	 I 1,1iuFALPHrf,HOELALA $ 61PSH 76HT;T 7h-ML•LOF

,	 7
1bHOELI.017b lt ilLL')TU 7 1, I1UEL')L

b)tPVP.21	 V I:IIJPSIA
76H0ELOU
7 GHPSPSI

$51INULG
$ h-WELRL

7 .41121'8
$6HOLLRU

'2bliDELI3A
7b•1P,FPHI

vbWPSR
$6 11 OPHIA

$
g	 &HPbA	 9 6HUELPL
" rFbHOELPU 76 174 96)INi1F eo^IR ,6HNf1 7

r6HFILR	 7EHNTU 76HKZ 7Fi^1K3. 7.fiHK.4 ttz^IMDC 76HPD 7G HOr-LTAW,EHCHLC01,WIMSL ybtiMUU '2bH3LLHS 75HUELRRD 7 .6HnLLA 7bM?4Li11-	 7 rfillK 7ollBEL ODE 7uIMANLOG $ 6H oiFALP2 $ h-IPSH2 7 fiHOLLOC 7bHUL.LQ02,EHALPOL ,E,HAU.XICP s n 'iP I T' CHP 16HYAWAUP 7 briROLLAP,bNHRAKAP,
,.

a,* 004T-CP It) HC	 FHTHROAP 7 till INDICP1bHRHHGRDATA	 ( LOG [F110 7N4c77- -874)/ 7bH11F:f)1 9 6 ,4XR 761iXRO1 J
*	 Ibsi	 71b41 71b4Z X1543 71E44 $1645 71646 +if,47	 71648
*	 Ib1d	 7 k6' 9

91649
$.LaSJ 91 >bi

471
11b52

t.kb!)2
1b.6d

11657
554 ^. -";*".

+	 71f.y9kb9d	 7 1
11b71 ,1576 91F)J7 tkt,84 71bli37i

7
7

171;7	 71714
71694
71713

7197
71	 1B

$17t,,,
x1719

717L,1
,1724

$17„6
91725

$
*	 173	 91131 11132 71733` 71734 71735 71736

!
-"

k744	
71738
p1.745

71739
.7+7+6

71y4a
71	 4.7

71741
11748.

71T4E.
71749

11743
7175U

=
r¢	

1755	 $ 1752 7 1753 11754; '17513 1764 7
*	 1774	 11779

x1848}	
IIRLIi

'1734
7]813

tiftSS
71'118

7179
71823

5184]
fIfIF 4

X18'6
,1825

j

7 18	 1 71828 sid29 71,830 yid3i 7id32
7
'21834	 7.834 x1835 #1136 71837 7LB38 71839 1134.. 	 91$41	 ,1642

04T 	 NAM01 751/4HCASK/
,k943 11844 71B45 7k846 /

DATA LOCI 875)/I:d48/.
ENE]
:3LOCK .DATA	 DIRIDA F
COMMON/ F I X UI U/ AAME19.,,1 7LOC(90	 $NCOUNT
DATA	 (NA41	 (K	 )	 K3-8758694)/f	 6HINUF LX,bHNHUOE► 7 bHGMASS1:6HGFREQ 7 6HSXMDD. 7 64SYMOD '2GHSZMCD 76HSKC	 1t HTXf1OD . V bH O CH. ODE6 1 fARHDUE '2 bHNP .TS 96HOUT . M0096HROIS '2.6HP.F	 MGO	 GHGQD1:eDATA	 MCi;(^C4)	 K4=W&,894)J 76`1 GQUZ.	 ' 7 bHI -LX. Y.. 1

:IB9c	 fib ^33
2234	 r22a9

71.894
923113

7.1314
12379

x1934
x2499.

2 1 34
s2	 00 (3700

7
{=e3RB0
NO37Bd V3900 93320 23940 /

OVERLAY (TOL A	 2$ tt7P g 0GF'AM	 TOLA:^I`.:..
COHNON/CONTRO/ ICONTR , CONTRi,100`( TZ '2 ICONT3 ^^
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A
GO TO 19

2	 AL^IAUT
19 S	

SPR
ON HUE

.END.
SUBROUTINE RUTS

G	 A U X -1 L I A R Y C 0 H P U T ' A 7 1 0 N S

G	 INPUT REQUIRED (FkOM DIRCOW
Xt;17Fv Y.G7?F, ZG77F —. LOCAL 6LUrC4TRIgNOI3P.LAGi:MfflS
XG77FL O. YG.71FL I ZGTTFI, AL4 f AL03i f . Z,AN2?734 42v AN2751
RG R

ij
: AtiAssot)tl4(4!)) I-ARLt'F l i)H-i(il') I (SLTA[I glimFil-S) S IlE ARisDMI014	 9
DLLPD V UHdq0ELQ0jUM9vtTF L4DvOM11(6i) FXf1rPjDHW	 j2

*GREFFqp timis (17) gHGC7F 9UMI.4 (Eli ),j .LNOs TE I OKIJ 14 	 PHIPO,	
^

*DkjI.5(2J.	 &..) P41PO OH35(54) RHOASt38(31
*SGAMA- UM16( 751-, TIMiqm17(5o) NVA77F
*amid M 6V(;r7Fr OM.)? (2 )vXGW7F1i1Jhi9(12#,
*YGW?Flt H2t(18)q1GW7FIj0M3b(.1 0bALZi

9)Y
ntifi5s,

.(is 
I

# AL2?SIqOM3e	 AM. riftb cJ,A1i2T S4	 19 .433..

*U777F.,OM44133) A
oms
G77 .FflH6' XG77F , o"61clo'.

*YG7?FpDMo2vYGHr.1$ffiH .3(.ii'1,7G77*F'1)1164YZG77F:L,nM25(53)
COMMON/ 0 1, 1 GII HI NS1 RU T , n446 (eb) ^R-A,N TIRES (5)

4 0mT (z),OHTZ(c.) j_0 13(x} UHT (VEOMT5(iZ)
*1] LIALtU LTA29nELTA39(]LLTA4tDELiA5iofl3D(14)
GSMHGN/ UPC OR/

1I 1,2ttC5}yYff(a}	 vtCSvGOG fxSSH AXGHsYCH ZCH'
f	 TI NLRI VS21J(5) ITU liF 

N 
')(RF HRF DELI N K	 XS,T.-,

3VAT0 9 ALPH OvAS.ILPD^S,ILP,VI),[)!iV^,'EASGS,4LPAIIS,ikLPHOL,
4HGG,OLLEP- RFH PGS CIELSIG I RFY.,PHIC TTO 

I 
XTO	

.
HTO XT119

T L 1U KEG P-P O	 fBHTO IRVL;Ft4)C) A'
1LR 113

I
- ,X'R

L
F1,.rf1(5)YARM^TFT
	 CHK ISSj

STR rTK4( 1.p) TUKi	 KA, tJKi ,	B?- IEK (5)tOELIANk
RFAIPA,DELAU^PS FS7 113,0 9 0 LFO Y OE QT0 9 0 L9	 E	 4L,6ELQU,IN0LG
COHMON /OIRGOM

IRFB iGEL 13A,PSP, RFPSIPPS TA s PSPSIy UELRL9 DELRUv:RFPH10 QPHIAv
ZPSA 

D 
ELPL DELPU TF(	 NOF(5) IRf51 NB(5) NLR(5) NT'0(51 K2A

3K3(	 K4911),M1360) 
Ph 

p0ELTA $, OHEG51.t [)Mrf(4),HBL(5)vMB6(51,
40tiLHS,1JEL ;iRD D 7 LA N DII HR;DELQDC DM6 RFALP2 PSH2
*DEL	 DELQG2 fvAtPDttOM3L(9 9XR,XR61.,HR6i,[)ELLQI,I)M34(44),
*UDM %4': l zu bill

INPUT REQUIRED FROX LGEAR -
C	 RG119 RG13, 'RG3'1, RG3'3:
G

COMMON/ LGAUTS/RGII, RG13, R,G31q RGS3 9 MA.(5) I VAXLE (5)
C
C	 OUTPUT GENERATED'
C	 XR YRZR — C-.G. POSITION RtLATIVE TO RUNWAY COORDINATE SYSTEM
C	 XR61,-.7(RUl, ZPUtv.. — VELOCITY IN RUNWAY :CJOOROINATE SYSTEM

JC	 HR HROI — ALTITUDL AND ALT. : RATE: IN RUNWAY COORD HATE SYSTEM
C	 Pstpol : YAN RATE IN EARTH AXES" FOR P-Y— R SEQUENG

PHIPUI	 ROW RATE IN EARTH AXES FUR P— Y—R SEQUENCE

COMMON/ A'JTSC'IT Rf TGi T1JX v

J
TFJA TUB ID(5) IRA IRB IRMIGAvIra'Uh
KA US UA KEBKT U NAIJ N jNO.15)t SA I NUB ..

 NBC.p
3NLAA: VRFJ'tJLR8,N6Aj4OB At]C,N'rOA urnNTH

As
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C	
:ZEAL. KA,"?NA,NNFIpUC*NO0lllA,:^U13,Nl3C,NLRA,

iNL,RI3 NL,tG tJ pA N.')1J NUI;,NTOA NTOIJ,NTOC,
2HJG,AU,Lyrf!{U,Mi),NTIPES t MOKLhTYMA, LR^N^N^pti
3NU1.IS5

C
Cl7MHON /AUTNNC/YIt,ZF` Y1:0],ZkOJ j P l'IP0i PHI.POi,

1VE VA7 t (vA?i p xL,, rlu;GLA,GOR,Lk UK,H035 Rk HE.A HE,
ZHETjHPA HPl i PHIOE TX t TH,XRV)i^}RFi^i ^XR J^HR,
3ALPHA6,ALiJ0l ALP HE3 OELRN HETA-T UELAD'E,6H,
4PHIE PHItT ULLPOt. U LQCI 6F.LRGi IIELPO1
5ND1( },OMt^Tk{5) t h;M tEli.(^1. AMa(, E.IS} . :P IE PSIIT
.CO.MMON/.rX^AUT/AOIJIHIiSWT! TIHEi,^ALROIJI PN6ES(.5)

C	
C011MON/ AUrSAC/ ALPOR19UOESR,CLRR,ALPDiGbRR,DELRNN

G	
POSITION AND VELOCITY RELATIVE TO RUNWAY COORDINATE SYSTEM

G	 LOGICAL SWTi,SWTZ
DIMENSION. DELTA(j),OHET-12 5.1.
t^Q01VALE%;L (OtLTA;.: UELTA^1))t(.(;M'T1(i):,OHET(ifi))
DATA KAOOEG t D+EGRAO/ 7.21357795r.01745329/
IPR=;
GO TO c
ENTRY AUT3PR
IPR=&.

Z	 OrLTS.=TIME-TIME1
T IMEI-11HE
XR=RGI.t*(X r,77F-RGP,) +RG13*ZG77F
YR=YG77F
ZR=RG3a*(XG77F-RGR) +F;G33¢ZG77F
XROi=R12l'i*XG71F`I+RL13*ZG7TF1
YROI=YG77F+
ZRD 1=Rt, 31 f X G7.7F1+RG 3 3*Z G77 F1
H 3=.-Z R
HRD1=-ZR0!

C
C	 E.OLER ANGLE DER. FO{ t P -ITCH, YAW, ROLL SEQUENCE

PSIPOI=u.
IF(t1.-AL2*ALZ). * LT 11 )GO TO 1
PSLPDI=A1:Z753./s' 1J-'.T{ 1. -AL2'^AL21

1	 PHIPO.1=(Atr.'AI•Il/Sl/AMZ-AN277S)/ (A lf Z*(1.+(AN2/AHZ)0t*2)1
IF ( IPR. El. } CALL 41)TPRi

C	 L 0 5 1 C T U 1) E T E R h I N E P R 0 C L E M P H A S E
C
C	 INPUT PLOWIREO(FROM DIPCOM)
C	 ITO	 , ..FC•? LANuLmi
C	 ITO	 1140 = L FUP TAKt OFF
C	 HF	 FLARE A^TITULIE

NF	 INl1IGAIN TO STOP AT END OF GLIDE SLOPE(NF=1)
XRF, NnF - INITIAL VALUES OF 0E ;IR z-U TOUCHUOWN POINT

C	 IN RUIHAY COORDINATE SYSTLM
C	 GELTAH- ALTITUUL. AtIOV'L HRF FOR 1;OL.0 MODE
C.	 KP	 - IMPACT INIIICA.'TO4
C	 TI	 - I`1PA.CT TIHL 3L-T. IF KP Z O NO TI NEE DELI
C	 NLRI - 10IGATrIP Tu STOP AT IMPLh
C	 =1, STOP AT IMPACT

C	

VS XS t T3 - RUNWAY STOPPING CONUITTONS
VA ^O	 AIR SPLE11 FOR TAKEOFF
ALPHTO-. 416LEOF ATTACK FOR . TAKFOFF

C:	 HS	 - ALTITUDE AD07E RUNWAY TO TERMINATE TAKEOFF

cINPUT kc()UIPLO-FROM-LGEAR(OIR'OH)

CO	
DEL TAi t fkLTA2 9 DE:LTA3PI,E.LTA4i0ELTA5	 TIRE DEFLECTION FOR EACH GEAR



ORIGIAMAL PAGa 'tV

OF . POOR QUA' fTY

8 INPUT FROM SOF2(OIRCOH)
TIMEI MGC7F 7 NSTRUT

.

C
IF(ITO.Nc.L)GO TO 2J
IF(HGCTF.GE.HF)GO TO 7i i
IF(NF.t4.1)GO	TO 14^
IF((XR.Gc.•XkF). OK.(HR. . LE.{. HRF+DELT .AH}))GO TO 13

C CALL FLA-ZE(ENTRY 1)
.GALL'FLARE! (IPR)

CG
CALL ENGINE FAILURE. LOGIC

t;C
CALL ENGFL

C GO TO PITCH AUTOPILOT
GO TO 93.

13 IF(KP.EO.I)G0 TO ID
00	 li I.=1 14STRUT

•s.

IF(UELTA(f).GT.d.lGV TO 12
Si CONTINUE x	 _,,

C CALL FLARE-(E-NTRY 2)
CALL FLAREa (IPR)
CALL ENGINE FAILURE LOGIC j

C
CALL ENGFL:-

C GO TO PITCH AUTOPILOT
GU TO 9a

12 KP=1
Tl=TINE

10 IF(NLRI.EQ ..I)GO TO ib
IF( (XRO1.L.T.VS).UR. (XR@GT.XS).OgC.

CC(TIME^TI}.GT.TS))G0 TO 16-
C GO` TO LANSING ROLL'

GO TO 86
1.4 NRITE.(6.15)
15 FORMAT( JX,i8HENO OF GLIDE SLOPE). a

INOSTE=a
RET
WiITE(b * 17)16

17 FORMAT (lu)( I ZlHAIRCRAFT HAS IMPACTED)
VJ

I40STE=d
RE TURN

C
C G L I D E	 S L O P E

C INPUT REQUI+2cD FOR GLIDE. SLOPE ( FROM OIRCQH)
C V0	 - DiSIRL p INLRTIA-L VELOCITY DOWN THE GLIUE SLOPE

FC OaLVE - ALLOWED ERROR IN VE
C E;PSGS - GLIDE SLOPL iLEVATION ANGLE.:
C.. ALPHOS	 LOHEF LIMIT'ON ALPHA t

ALPHnL	 UPPE,F LIMIT ONALPHA
GREATER	 =3)TTO	 aESIRED THRUST(INPUT ONLY IF TAP 	 DR

z l

HCG	 WHEEL	 SURFACE AT	 G.
1

C UISTAEENCE OLTWLEN	 nOTTOM
-IN GLIDE SLOPE VERTidAL

1
DELEPS-

?USITIONAERONApP,^RROR
C RFH	 - . RAT E FEEQ SACK CONTRIBU JON TO HE-T .
C PGS ._	 - PHNGOI:D...CONTaWL SENSITIVITY
C DELSIG- ALLOWED ANGULAR E :RRDR IN GLIDE SLOPE

Mh
#.

C
'C

HORIZONTAL POSITION	 ORIGIN
RFY	 - RATE FEED BACK CONTRIBUTION TO HPT.

s	 ap
C PRIG	 CONS .TANT EULE.R ROLL ANGLE, FOR CROSS RANGE: CONTROL
C
G;.. INPUT.

	
FROM	 SOF2'(OI,RCOH).. 	 ...

C+'") VG77FO:. RHOAS 1 AHASSj. GKEFF, AREFF,	 XGHTFiv YGW7Fi

A

~ 4



i

e

ZoH7F11	 C7	 X	 F,	 YG77F I 	ZG77Fr	 '.	 I{TPL^	 .F^^iR	 ^UF 2
.:

XG77FI, 'YG77F1, ;IG77F1

IIIPUT	 FLOW	 LGEAR	 (OIRCUH)
C RGp
C -
C OUTPUT	 GENLJO ATEO 11Y GLIDE ''LOPE
C: VE'	 -GLIGL	 SLOPE	 INE.RTIAL...VELOCITY ERROR:
:C VAD	 -DLSIRLD AI uSPtLJ IN GL:IM. SLOPE
C IAP	 -PKI(iLt.H	 PIIA'^E	 LIJIIICATOR
C GAMMPP- FLIUHT PAM AtI r-iLE FOR VAD

-C 1)R	 =UYTAMIC PRESSUPE-AT VAD
C CLR	 -k_ IIJTf cU LIFT	 CUF_FFICIENT	 IN	 GLIDE" SLOPE ` ?
C CDR	 -D^!AUCUcFFIGI:NT AS:,OCIATED WITH CLR y
C LIZ	 -.LIFT	 AT	 CLk.:ANLI 'Rf?. TC' OR 	 -URAG AT ' COO AMP QR
C THETAP -cJLER PITH ANGLE. FOR RE LJUIRF-D GLIDE SLOPE CONDITIONS p
C TTO	 -DEiIklFD THRUST
C Hils	 -U'_iIPLO GLIDE SLOPE ALTITUDE -
C RR	 -OIJANOC. TO GLIDE SLOPE ORIGIN
C HEA	 -GL:IUE SLOPE Vr'S'TTICAL POSITION ERROR ALLOWED
C Ht.	 .-ACTUAL. GLIf)L	 SLOPE 	 POS+ITTON	 ERROR
O Hc01.	 - rT.:LATIV •: RATE LEAVING GLIDE	 SLOPE
C HET	 -TDTAL GLIDE SLOPE: POS,ITI('N ERROR ^.
C HPT	 -TUTAL GLIDE SLOPE HORIZONTAL POSITION ERROR

HPA ..	 -GLIDE SLOPE HOVIZONTAL POSITION ERROR ALLOWED ="
C P•ALUE'S-tJ_^IREU EULLR ROLL ANGLE

79 IAP=1
VE=VG71F-VU
T,11P1=LP3-1	 DEG4AD
.1F( A11S ( V: !-rLE.06.LVL.) GO- TO -71- " J
THP3=VU*C07S,(TMPlJ-XGWTF1
TMP3-VU*SIN(TMP1)-ZGW7-F
VA.O	 SOifT(TFIPE.*T.HP2+YGW.7.F1*YGW7FI+THP3*THP3).
GAMHPR=ATAN(-TMP37TMP2)
GA:FlFRC-GAHHPR*RAUDEG
OR=*RHOA'i*VAD*VAD..5. _^
CLR=AMASS*bREFF/ (QP *AREFF) r
SWT2=..FALac,
QJE SR =

76 . 00	 75	 I=1iS.
ALPD=ALPt)-S
CALL SAC"1.
CLRRrCLi2
CALL SACS
ALP DES =.AL00.
CJR=CORR

75 CONTINUE
L :T='CLR*QR ARE.FF 3

_0R=GDR*UR*A'RE.FF
THETAP GAHNPFt+ALPOLS*(jE.GRAO
TTU =(Lk-*SIFT(GAMMPP-J:+UR'*COS(.&AHHPR) )/COS(THETAR)
IF(SHTc1GO,`TO 71
C.LP=(AMASi*GPF-FF+DR*SIN(GAHHPR)-TTD+SIN(THETAR)}/

C (COS' (.GA.MMPE)*.9R*ARi-Fr) I	 '

SH T2-	 TF? Jc.:.	 r. -
GO TO 70

71 HG:,=AP3.C%F;77F-9G H) 4 T'AN(THPI + H C P
RR=SDkT (,(;(G77F-kGR) * f 2+ZG'77F*ZG" IF) -

'	 -
-'

H-A=RP*UtLLPS*dEGQAD. s
Hr. -HGG7F-HGS
HED1--Z.G77FFi+XU77F1*TANCTMPi),.
H ET. =HE+RFd +`H.ED1	 ': '

- A-76.	 -
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ORIGINAL PAT21,"i

OF POOR QUALITY

I	 iA^PO 3:^^^ tP D	 ESA^LP GSPGS*HET.ItILP
IFtALPUES . GT. ALP HF)L7ALPOES=ALPHCL
HPA-RR*GELS IG* LIEGRA D
HPT=YG77FfkFY*YG77F1
IF(HPTrGTrHPA1Gq TO 72
IF(MPirLTr(-HPA}}GO TO 7$ i
PRIDES=J,
GO TO 14

72 PH TOES =-° PH I c
GO TO 74

C73 PRIDES=PHIC

C CALL ENGINE FAILURE- =LOGIC 7

C 74 CALL :ENGFL s^:, .
JF(IPRrEO . ,. CALL AUTPR2 .

C GO TO PITCH AUTOPILOT
GO TO 9j

Y

T A K E	 O F F	 R 0 L L

C. INPUT REQUIRED FROM 0IRCOH) $
C V.ATO	 -AIRSPEED FOR TAKEOFF
C ALPHTO—ANGLE OF ATTACK FOR TAKEGFF

HS	 -ALTITUDE ABOVE RUNWAY TO TERN1NATE TAKEDFF '>
C

INPUT FROM SOFM IRGOM}
VA77F

.0

OUTPUT GENF.RATEO
ALPOES- OESIFEO ANGLE OF ATTACK'INPUT WHEN IAP GREATER OR X3}

j IAP	 —PROBLLH PHASE INDICATOR r	 s;.

C 20 I+3P=5
j IF(VA77F.LTrVATOFG0 TO 2i

IAP=6
AL POES= ALPHT0

21 IF{HR.GT .H5}GO TO 22
C CALL ENGINE FR.ILURL LOGIC r^;

CALL ENGFL
C GO TO PITCH AUTOPILOT

GO	 T0;.40.
22 W ,4IT£(8 l 231 M p g HS
23 FFORMAT ( 1H,: `5Xv42HALTITUUE ABOVE-RUNWAY TO TERMINATE TATFF/

^15@6vl*X, T;liHS	 E15.fl)=
TWR,I
RETURN

C
G L A N 0 I N ..G	 P	 C. L L . r

C INPUT REOUTRED FOR LANDING ROLL(FRM.DIRCOM)
C TSP	 - TINE AFTLR IMPACT TO STuGE SPO LERS 'r

C TRY	 — TIME AFTER IfiPACL	
^`G

TO RE +'`R3J Sj^NAL
IGC

C .
TCH.	 — TIHE AF ER IMPACT TO CHU	 L
TBK	 — TIME AFTER I11PACT TN.BRkKE SIGNAL

I .	 C- ISS:	 G..,	 SPOILER SIGNAL	 ENITIA ,LIZAT. O#i:.
C ILK = U.^ RtVERSE SIGNAL INITIALIZATION
C -ICS = 0	 CHUTE SIGNAL 1NITZAL ZATION
C IBS=Gf	 RAKE SIGNAL INITIAtIX TION
C
CC

.	 C INPUT FROM SDF2-(OIRtOM)
T'IME..

^i
<^a

A-77
X
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G	 OUTPUT GENERATED
ISS=i.a ILR=i t ICS=1 l I8S=1a IA9=4.

81	 IAP=4
Ti= TIMr-T1
TRI—TP
IF (TA,G:,. T:^P1 Ia:=i.
IF(TP..GL.TkV)ILR=1
IF(TP.GE.TCHII:S=1
IF(TR.GE.TfiKJGO TOB
IF (IPR. L(J. ,.) CALL AU -'R4
GO TO 18

8i	 IOS=1
C	 IF (IPR. E(J.6 ) CALL AUTPH4

C	
BRAKE FAILURE LOGIC

C	 INPUT REQUIRED FOR BRAKE FAKLURE LOGIC(FROM DIRCOH)
C	 TBK1 - FIRST TIM7 AFTER IMPACT TO STAGE BRAKE COVBITIONS
C	 i13K.l(Il AZKAY .ASSOL'IA..TEO WITH T'3K
C .	 THK2 - ^ECON O TIME 'AFTER IMPACT -O. STAGE BRAKE CONDITIONS
C"	 IaK2 (I) A{RAY ASSOC IATED WITH TUK2

C	
NSTRIJT- NO. OF STRUTS

BUfPU T GENERATED FOR LGEAR AND AU'TS
IB(I) -

IF (TR. LT. Tfl lti) GO TO 26
00 19 I=1!NSTRUI

i9	 IB1 I)'= 1BK1(I)
25	 IF(TR.LT4T6KElG0 TO 1J)

03 26I=I914aTRUT
C 26	 I3(I)=IHK2(I)

C	 CALL ENGIAE FAILURE LOGIC
C
C18	 CALL ENGFL

C	
P I T C H A U T 0 P I L 0 T

C	 --IhP.JT RE 3'JIR*U FOR-PITCH A(fTOPILOT(PIP,COH)
C	 DRON -140MINAL HOk17.ONTAL STABILIZER TRIM POSITION
C	 A ELLPH-RAIr FEEU 'IµLK FUR ALPRRF.'
C	 OGLALA.-EgR0q ALLOWS 0 IN ALPHA CON TROL
C	 PSH	 -PILOT SENSITIVITY IN ALPHA OVER CONTROL
C	 TiT	 -TIHt AFTEN 

IMPACT AT WHIZ II 14 0SE OVER DEGINSC	 OtLOF -FI:JAL 7LL(It] (114 EN(1 OF NOSE OVCR
C	 C,LF01-HOiILONTAL 5TAPL-IZER RATE COMMAND IN ACHIEVING DELQF
C	 OtLOTO-HOiI7:-JTAL 5TABLIZER POSITION FOR TAKE OFF
C	 OELQL -LUrfLR LIMIT ON UELOUE
C	 0_LQU -UPPtk LIMIT ON .UELOOE
C	 I4P	 Pdk):lLEH..PHASE INDICATOR
C
C	 INPUT FROM SUFMOIRCOM)
C	 UZL`TS: ALPHRij-ALPHO

C OUTPUT GENERATED EPY PITCH AJTO
OELaN,-N$41NAL:H.ORIZCNTAL :STABI'..IZ
ALPiiA.E-AlJGLE :OF ATTACK POSITI ON 'ER

C	 ALFUUI-RATc OF CHANGE OF, ALPQES
C ALPHP6-ANGLE OF ATTACK-RELATIVE-RA

ALPHLT-TOTAL. ANGLE OF ATTACK ERROR
U-7 LOUE-Ut3IRCU HORIZONTAL,ST.ABILI'.Z

A--78
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ORIGINAL. PAGE IE^'
OF POOR QUALITY,

F(^AP.rk, :51[$a TO 91
ALPD=ALPOES
GALL_SACSI,
IF(IAP.LT .e")GO TO 97
RFALPH=RF4LPE
.PSH=PSH2
OE.LQG=UELQC Z

	

97	 ALPHAEE=ALPHD-AL,PJES
IF(DELTS.Lt.i.E-6.)GO TO 96
ALPDUI=CALPUES-ADOiMi)/DELTS
IF(ABS(ALPDOI).GT.ALPUL)ALPDDl =u.

	

96	 AD0iH1=ALPU.E5
ALD.Di-..ALFO0 1
ALPHHL=ALPHkidRAOOE.5-ALP0DI
ALPHAT-ALPHAL+RFALPH}ALPHRE
OELOUE=DcLQN
SIG.NH=SIGH4(1.: ALPHA E)
IF(ABS(ALPHE v'GE.0EL_ALA)DELQUE- , DEL QN+PSHaALPHET+3IGHN+DELQC
GO TO92

	

93	 IF(Tk.LE.TS"T)GO TO 95
THP1=OrLFJL"(TE-TST)
IF((11EL0l-OELOF).GE.00GO TO 94
O eL QOL-;UE L(1.I+T H P L
IF(nELQUE.GE X ELOF)t)ELQDE=DELQF
GO TO 92

	

95	 DELQI=DELQUE
GO T O 9C

	94	 OELQUE=DELOI-THP1
IF (DEELQ(1t.LE.{)E.LUF) DELGOE=DELOF.
GO TO 92

	

91	 U£L.QDE= UELOTO.
92 IF(OELODE..LE.DELQL) OtLODE:=DELQL

IF(DEL.QOE.GE .OEL,OU)DLLCOE=OELQU
IF (IPR. ESQ. u ) CALL AU TP P.5

	

G	 Y A W A U T O P I L O.T
C

INPUT REQUIRED FOR `TAW A0TJPILOT(OIRCOH)
PFS	 -RATE FEED BACK FOR SIDES:IP

	

C	 BELUA -STUc SLIP Ekk(]P. ALLOWED

	

C	 PSR	 PILOT SENSITIVITY IN SID,: SLIP OVER CONTROL

	

C	 RFPSI -RATk FEED RACK FOR PSIS

	

C	 OPSIA -EULER YAW ERROR ALLOWED

	

C	 PSPS'I -PILOT SEUSIT.IVITY IN E(]L:-:R.YAN CONTROL.

	

C	 04LRL -LO4L R PLODEP LIMIT ON DEIROE

	

C	 OELRU -UPPER RLOOEK LIMIT ON DE%_RDE

	

C	 IAP	 -P^ZUULEH PHASE INDICATOR -
C

I14PUT FROM SOF2(OIRCOM)
	G 	 OETAD,HETARljPSIPD

	

G	 OUTPUT GENERATED 13Y YAH At)TJPILOT
D6LRN -NOMINAL RUOUER. TRIM POSITION
BtTAE -SIOcSLTP POSITION ERROR

	

G	 BETAET-TOTAL SIOL SLIP ERROR

	

C	 DELRUE-DESIREU RUDDER POSITION

	

C	 PSIE -EULtR YAW ANGLE. POSITION ERROR
PSIET TOTAL EUILER YAW POSITION ERROR

CALL SACSil

	

_	 DELRN=UtL^{NN
IF(LAP. GT. 2)GO TO 194
BE,TAE= BETAU

	

t'^	 UETAET= BETA E+RFB*DETARi *RA DDEG



AET).Gt.UEL((A)OtLROE=JELRN+PSR*BETAET

iQo P IE=RSiPi
PSIS.T=PSIc+RFPSI*P;;IPO1*P,AfIDEG
Ue_LROE= LiELF,N
IF(ABS(P^,LLT).(oE.(1PSIA)OELPDE=DELRN+PSPSI*PSIET

10i IF(OELROc.LT.11LLRLl0ZLROE=UELRL
IF (QELkOi.. G T.U1:LRl1) OFL»DE=GELRI'
IF(IPR.LQvu)CALL AUTPRf3

C
C	 R 0 L L A U T O F I.L O T
C
C	 I11PUT RLOUIKEO FOR ROLL ALTOPILOT(DIRCON)
C	 RFPHI — ROLL ANGLL kATL.FLEDRACK
C	 OPHIA "ROLL ANGLE LRROR ALLOWED
C	 PSA	 —PILOT S TNSITIVLTY IN ROLL OVER CONTROL
C	 D-:LPL -LONER AILERON LIMIT ON OELPOE

OELPU -UPPL.R AILERON LII(IT ON DELPOE
IAP	 —P,^UIILEH PHASE INDICATOR

C
C	 I.NPJT FROM SOF2(OIRC.OM )
C	 PHIPO
0
C	 OUTPUT GLNERAULD BY POLL AUTOPILOT
C	 PHIS —QOLL ANGLE LW40rt
C	 PHIET TOTAL POLL ANGLE ERROR
C	 DELPUE—Uc^IkEg AILERON POSITION
O

IFCIAP.GT..SIGQ TO id2
PH IE=PH IPd— PH ICE S
PHIET=PHIc+F,FPHI*PHIPUI*RAODEG
IFCABS(PHIET).LT.np HIA)GO TO 102
O LPDL=PSA*PHIET

T0. ii 3
102	 ELPDE=d..
103 IF(DELP07.L.T.OELPL).DELPOE=OELPL.

IF ( OELPQt. GT .OEL.FU) OLLPOE= OE.LPL'
IF(IPR.E(I.,)CALL AUTPR7

C
C	 CALL THROTTLE AUTOPILOT'
C

33	 CALL THA6JTS (.IPR.)
C
C	 B R A K E A U T 0 P I L G T
C
C	 INPUT REGUIRED (FROM-DIRCOH)
0	 HOC(I)— BRAKING CONSTANT F0? SIRUT I
C	 PU	 - P;:f4 CENT SKID FOH CONTI'ILLEO DRAKING
C	 D=LTAH- . PAR. CEAT SPI cU ERRORAI.LObIEt}:
0	 OMECI)L(DtACCELERATION TO OMEG I R(I) DESIRED
C	 MR111- LJkER I3RAKING MOMENT ALL:OWCD FOP STP,UT I
C	 iaUQ)— UPPER BRAKING HOHENT ALLOWFO FOR STRUT I
C	 MBCI) - O'ZLAKING MOMENT INITIALLY READ IN
C	 NSTRUT- NUMHER OF IN,OEFENDENT STRUTS(LGEAR HOD)
C	 RZERO(Il— RACIUS OF TIRES ON EACH STRUT(LGEAR HOD)
C	 NTIRES(I)	 NUM13ER OF..TIPES ON EACH STRU.TILGEAR .HOW
C.	HOKENT(I) — MOME14T.OF INERTIA O6 SINGLE. ROTATING.

14HEEL O. NEACH STRUT(LGEAR MOO1
DELTA(I1 - TIQ E UEFLECTION FOR EAa"H GEAR(LGEAR MOD)

C
C	 OUTPUT GENERATED
C	 OH4GTRCII	 UcSIRED AHEEL SPEEL FOR PD FOR STRUT I

QMTROI(I1	 DESIRED: WHEEL SP.EEP DEC^LL R FOR STRUT I,..
CO	 OMLGTE(I) — WHtEL SPCLQ ERROR FOR S RUT I'



`

10946 9VP`iRe PAUME
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OF POOR QUALITY,

t	 ''F MB (I)	 - BRAKING - MOMENT FOR STRUT I

OUTPUT GENERATE.0 FOR LGEAR (IN DIRCOM)
ONET(ItI')I

C INPUT REQUIRED-' ( FROM LGEAR)
MA (D * 0MET (1Y I-) T VA1(LE (I1

REQUIRED 3DF2MRGOV)
AHAS5 INPUT

C.
DO 4B 1 =19NSTRUT
ZF(IRS .11E.0G0 TO 41
IF {illt1) ) 42v 43p44

42 DME (Ifl)=av
GO TO ,41

` 43 MB(L)=6.
GO TO 41

44 J
F(IB ( I').GT.1)GO TO 455
MP1=-( 1.-PD) / (RZERO(I)-DELTA (l) )

OMEG.TR{I)	 '^iP:L	 .
OMTR pp 1.( .

I) .VA:KLcII)fT
-:FX137P* THP1/ AMASS

DMEGTdtI) = OME.T (1,I)-OMEGTR(I)
TMP1=J.
IF (Af3S (OMET ( 19 11 ).L . E..L.E-.LL) GO TO	 49

_
48

MP1=Ak35(OHET(	 I)7/ONET(1 I)
IF ( AB5{OMEGTE(I^) .LTOHEGTRC. I))).GD TO 45.AEIS ( Dt'LTAVI--
IF (,OMEGTE ( I) ,G I. 4.) GO . T.O 41
H3(I)=TMPI*CMA{I)-UHECDi*M(IMEN;(I)*NTIRES(I1)_f

4a MB{	 j=t4iBC(I)
GO: TO 41

46 M9(I)=TMP1*(MA(d) -OMTRUICI)*MOMENT(i)*NTIRES(I))
GO TO 41

47 1413 ( I) = TMP1 * CHA (.I.)+DfiECDI* M011EN" I I) *HTIRES(I) )
.41 IF01B (I)' - LT. MDL ( I)) MO (IY=MBL (I!

IF{MO(I).GT.HI)U(I})M{)tI)=MDU(b;
40 CONTINUE

IF(IPR . EQ,:):CALL AUTPR9
C
C C 0 N T N 0 L	 R E 5 P. V N S E
C .
C INPUT REQUIRE 11C . FROM DIRCOM)
C DELPD - C014TPGL SUNFACE DEFLECTION(INPU	 AND OUTPJJ)

DELQD - GONTRO.L SURFACE-DEFLECTION.{INPU T AND QUTPV )C

C

DELRD - CONTkOL SURFACE DEFLE IION( INPUT AND OUTPUT'-)
DELHS - HORIZONTAL STPHLIZER T TME R ATE

C
OELRRD-	 TIME..RUDDER	 RAVE
VELA	 - AILE.kON TIME RATE

C NED 'i	 - ENUINL TIME RATE
IN	 - NO.	 OF ENGINES
DELTS - MA%IUH INTEGRATION INTERVAL
N(I)	 - THkOTTLE POSITION 	 OR FACN INGINV INPUT ANU.OUTPUT)

Cz DELODL=DELHS..
4 TFC0EL0Of ,L.T.DELQD1` .13ELQ0I=-DELKS.

OELRD1=OELRRD
IF(DELRDE..LT.OELRD).DELROL=-OELR; 9
IF(DELPaEaLT,DELPD)DELPDL=-DELA`
00 501=19IN

(NDjI1 .EQf8.)GO TO.51.IF ii
IF(ND4I))56*5858

0 IF(PNOIES ( I)) 52r59v59

K
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V.

IF(PNOtS(I))59v52,52

52	 IF(NO(I)—N(I))53,54t54
53	 NO.1_(I)

GO TO 
J 

r
54	 NOi(II=NWUx

GO TO. 3j
51	 N(I)=

NU1(I)=g.
50	 CONTINUE:

SN1`1=. F ALSt.
00 55 I=1jIN

55	 PNOES(I)=NU(I)
IF(A85.(OELU0l fp EL.TS).GE.ADS(OELtIDE-DELQD)) . GO TO 66
OELQU=DELQU+GELQUi#OELTS
GO T O a1

6a	 OELQO=QELOUE
51	 IF( A©5(OcLRDI*DELTS) . GE.ASS (DELRUE —DELRD ) )GO TO 6Z

D : LRO=J gLRD+VE LRDl* DELTS
GO TO E. 3

62	 Dr:LRU=nELROE
63	 IF' ( ASS QELPOi+ BELTS) . GE. ABS ( OELPUE-DELP0 ) )GO TO 64

t7EL.P0=UELPD+LELPUS*OELTS
GU TO b5

•64	 OELPO=0ELPU.E
65	 DO 67 ,-i IN

IF(A135(ND . (I).*OELTS).GErABS(ND(I)-N(I)))GO TO 66
N(I) =N(I') fFfU1i I:l ^'OELT5
GO TO 67

65	 N(I)=NO(I)
67	 C014TINUE

RET(IPR-sE4I40CALL AUTPic,

END
SUBROUTINE FL,ARE1(IPRF

	

C	 EXTERNAL ASIN

	

C	 F L A R t
C

	

C	 INPUT KEGIJIkLU(FRUH nTPC')M)
	C 	 XTD	 - INITIAL SELECTEO TOUt;HO YINN CONUITIONS

	

C	 HTO	 - IwIT:IAL StL.E.CILO TOUGHIFOHN CONDITIONS

	

C	 VXTD - INITIAL '3EL_GTEO TOUGH(IOHN CONOLTIOFFd^S

	

C	 VHTO - IfIlTIAL ;FLUTED TOUGHUIHN CONDITION

	

G	 IIR	 — I.F=G t INITIALLY SET XRFp . HRFv XRFUIP HRF01 TO XTD'

	

C	 Hi'U VXTu, .VHT0
	C 	 LO	 - SUShG TE.0 LANDING DISTANCE

	

C	 04	 — ?Wfi.9ER OF INCREMENTS/DEG. IN ALPHA SEARCH
	C 	 TL	 — LONef. THRUST LIMIT ALLOWEDIN FLARE"

	

C	 TO	 — UPPEP THRUST LIMIT ALLOWED IN FLARE

	

C	 PH	 — MAX. TAIL UOWN INTERFERENCE A N GLE. AT TOUCI DOWN

	

C	 ALPHDS LOWER LIMIT . ON ALPHA .
	C 	 ALPHOL- UPPER LIMIT ON ALPHA

	

q
C	 HR

	

C	 INPUT FIEOUIREO(F ROF LGLAR-DIRCOH)

	

C	 RLT	 — kUNNAY LENGTH(USED ALSO IN LGEAR)

	

C	
ERDEG. — RUNWAY ELEVATION ANGLE IN DEG(USED ALSO IV LGEAR)

INPUT'kLCUIRLDt FRUH S0F2:-OIRGOH)
AMASS,UYNPPpAREFF,HTP 7P

	

C	 SGAMA}GAH7U,VG77F
C

O
COMMON/OIRCDH/UMi(136) AMASS DH?(25)tAREFF}

tDM3(19.0f0YNPPq.04i9(5fJ3 .l GAMY ,O.H4(391)s



ORIGINAL PAGE UZ
OF POOR QUALM,

•t ^^^NMO^iuI^LUMi q ^i5cz61.; R RDEG ; uNfi^1^6) ;RLT2p(i^tizL)
COMMON I DIRCOHI 0M9(.3^),XRF I HRFPDM15 ( iil),ALPDES , IAP,D H iG(3),

*ALPHOS ALPHQLj[1H1j( ) TTO XT-U,H;ulj
*VXTE ATOI Vt	 Ilk LO OA TELTE DHIJL(5) vPM?omi2(169)t"RjDH:L4(iE)s
*xRvxADi,H-iU1,6H1f(44), OMMZ066)

C	 INPUT PEOUIRED ( FROM AUTS)
0	 X-11 XRU1, HRV'l
C
C	 OUTPUT GENERATED 13Y FLAREi
C	 XRF	 - ACTUAL SLLLCTE V TOUCHOUAN CONDITIONS ( DIRCDM)
0	 HRF	 - AGTUAL SELLCT0 TOUGHDOIN C014DITIONS ( DIRCOM)
0	 X9FD1 - ACTUAL SELLCTED TOUCHDOAN CONDITIONS
C	 HRFOt - ACTUAL SLLLCTE rJ TOUOHOOPIN CONDITIONS
C.	 TX	 - TIME TO TOUCHDOWN X GON3TRAINT

TH	 - TIME TO-TOUG"DOWN Y rONSTR,A.XNT,
G	 otl	 - I-WRLASE OF TOUC14DOW14 POINT FAST XTO,
G	 R3R - TOUCHOCWH ALTITUDE RATE REQUIRED TO MEhT TX=TH CONSTRAINT
G	 -X P..: P.F-QtJ1 Q ED ACG^-LERATTON TO MEET TOUGHDOW CONDITIONS
C	 AHR	 REQUIRED ACC-ZLERATION Tu MEET TOUCHDOWN CONDITIONS
C	 GAMAPD- AIRSPEED. FLIGHT . PATH AN Z7 LE RELATIVE TO RUNWAY
C	 TTO	 REQUIRED THRUST SATISFY' AXR(DIRCOM)
C	 ZAP	 N,06LEH PHASE INDICATOR (DIRCOM)

-G	 ALPOLS OFSIRED ANGLE OF ATTACK ! DIRC.OH)
C

COMMON/AUTSC /TR TC TDX
iTOA,TDH,T0 ( 5),I^A,1R9 , 1pr. ICA 11
ZKA, RvK AKF.B,KT,NA ,,t4NI3,^46 .,Nl) v(5;,

%
r3A9NBl3vNBGj

3NLPA,NLR8,[4Lr%CqNDA, 
q 
0(39NDC,NTOA ? NTGB,NTOO

Gil mHow AUTPRCIIR,ZR AY ROij Z R11 1,P,;IPDI,PHIPD i
i ' VE VAD GA4PR0#M 

CL t
COR LR OR AGS RR HEA H^

2H^f HP4 HPT P 
H 
0	 TX,6TH'XUDi'qRF61,AXR,4HR;

3A^PHAE Mi a J3 Ut L EHSDEL(]ELbN tBE't4ETE DELRUE90MY? K PO
4PdIE 

P^ 
I'T DE PO	 01 0 LXDL 0 LPDi

5NDI(^) 4C PLUTR(5) 614TROM) OMEGf E(5) P§IEIPSIET

COMMON/ AUTS A C/AL PDRi, QOESR wCU9 A i f C loi, LIELRNN
LOGICAL SWTI
R = AL LD Ll
QXTA RAbOaG,UEGRAD/57.295717959.1ii745329/
IAP=2
lF(IIRoLjqj)(jO 

TO 
10

11R=1

HRF=HTU
XRF01=VXTO
HRFO.t-VHTL)

	

10	 TIiP1=XRF-XR
KPZ=XK01+XRFD1
3P3=HkF-HX

TMP4-Hr1,FD1-HPD!
T.iP5=TcIP3*TMP2/TKP4+XR-XTO
TX=Z n *THPIITMP2
T4=2 *1MPi/TtiP4

	

11.	 014.=.TMPS
IF((L11fOH),GT,RLT)GO TO 14
X.% F=XTUfO4
THPi=XRF-XR
GO TO 3j

	

4)	 XRF=XT0tRLT-LD
TMP1=XPF-XR

GN . HiFJ)1=TtiPd*TI.4P3,OTHP4.-HROI

^.: g I
A-83
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,

^7M=TMPPJ
IF.(UM.LT. j. ) OM = d.
THPI=XRF-^R
TX=Z.*TMPZ/TMPZ
IF(TX,LE.TH) GO  TO 30
RSQ=2.*TMP3/TX-HROI
IF(RSR. GT . 4,.IGO TO 12
HiFOi=ASR
GO TO 3,:

12	 HRfOi=,,+
XRFUI =H a O1 * T MP 1/ THP 3-XROi

30	 THP2=XR Ui+XRF01
HP4=HRFUI+HPU1
ASR=(XRF0L-XPI111 *TMPZ/(Z.,*iHPi)

AH.R=(HRFU..-! ( NIIL)tTHP!./.(2.^T.MP3)
GAN^PF;= (;AM"l0-.r^:ULG) * I)EGRAp
THPI=SIN(GAMERR)
T.4P2=GUS(GAMFFPR)
QUESR=ALPORi.4(AHR*THP2-AXR*THPL1/YG77F
GAHMAU-ASIN(SGAHA)*PAUDEG
GAHAPO-GAHIIAl,- ER lEG
GAHAP'4=dLuNAU*GAHAPO
TMPZ=SIN(GAMAPRI
THP2=CUa (GAMAPq)
E{RAO=r- P )_G*GEGRAO
TMP3=dT-47P'SIN (ENRAU)
THP4=WTRYP*CUS(0 RAO)
TKPS=AriA•.i3*A)tR
SNT11 .FALSE.
A1-ALPHOS

C	 CALL SACS TO FIND CLi AND COi FOR ALPHA = Ai
5	 CALL SACSL;

CALL aAC.iJ
LI=CL_* OYr4PP*AFEFF
0i=G01*OYr4PP*AREFF
TH P6=t]E.GRAU * ( A S+GAMAPO)
TTH=(THP5+L1*THPi+Di*TMP2+THP3)/COS(THPGI
IF(TTH.LT.TL)TTH=TL
IF(TT1 GT.TU)TTH=TU
IF(SWTi)GO TO 6
TTO=TTH
ALPOES=Ai .

b AX= (TTH ¢COS (ThiP6)-L1*TMPI-01*.TMF,2.-THP3)/AMASS
AH=(TTH*SIN(TMP6)+LI N TMP2-Di*THF1-THP4 UAMASS
TAE=SQRT((AXR-AX)**2+(AHR-AH)**Z)
IF(SWYi)GO TO 7
A^ =TAE.
:;, T1=.TRUE.

7	 IF(T'dE.GT.AE)GQ TO E
Ac.=:TAB
TTO=TT H
ALPOES =Ai

B	 Al=AI+DA
IF(AI.LE.ALPHOLIGO TO 5
PHIOES=u.
IF(IPR.E0.u1 CALL AUTPR3
RzT.URN
ENTRY FLAREZ
GAHMAO =AS IN ( SGAHA) *RAUOEG
GAM APD=GAHHAO—EROEG
T4P=3
Pr1IDES=,1.
IF((. ALPOE:3+GAHAPU). GT.PM ) ALPOES=PM-GAH.APC

A-8a
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^,'^s.:^^r::.^t;• ,tin• ,. . "...^.?'

r ^,

IHE'	 ..1 GALL A(1TPil
ENO
;WBROUTII._ AUTF'Ri
C3HM014/U1 gL1Jt4/UM1(' I f ; I.ALPHLIOM.'. ( 3 ) ,ALPHF1,O1•13(151

*A LiASS Y UM4 (^ 'i ) I An`FftUM'i(1.),ULT-A00Mb(3),13EMi DM (147f
*0LLPUttjm;) jELFJL U119 1)rLRU,t.N1',rULTS,UM11{591yF^(OTP^OM12 23f,
• GREFF ^7ri1.3(E7),Ur,7g,(IM1.4(cti9),NillPD11J.{i5(Z3?.,PSIPD,
4 01135 (54) 7 1i110A „ )14.36 ('3 : 1) I
*%6A.MAUM's,{. 7: )? TiML,1;t117(e,4JIVA771791
°011113MJ Vu I7F,CM3T('-`]),XGH7F' 01111(2d}
"YGH7F1, llM ,! (Str) ZG0'F1,OM3b(lr_,r ,AL2Q'I
4ALZ751(2)9LJM32(12)vAM2Q) AM27'5' (Z),OMiJoi),
4 AVc(,.IrA tr2/7S(c) OM3414Z)
4 U777F,UMc+ ► { 33),.X1;Tlh (w) X.^7TF1(. 2} ,
4`Yt,77r(c) Y,77F'f'12). 71,.7 F(c) ZG?7F1.(c1tOM,ti(52)

CQ:1MUt1/U 2i.+JM/t;,T^?U^,11H2„{2t^^, r+.s.F2,riTi7L'; (51,
4 RZ{:FCt)(.1, r1E127(1J),NOiLtIT(51 i1M ;(H51,t131

)
 51 OM49CIM r

• U y Ti12.) J'4T2( 7 ) OM73(z) f OMTI+(2)-WiTs(i2,
1147= LT',1., F'LT A2T-UrA .1,1rtLTA4,UEL1A p,[7143„(1w)

CJIIMON/UiiI:0I4L
1I 1 9 011(:) ,Yft (5) , N (3) r1f,SjC{XH SSA XCH,YGO ZCHt
213(5) TTG HF,NF X?F,OWF OE LT411 -Z	 tLk1 VS XS TS
3VAT0 bLF'H U ' ) t S,^llY(^L ,,I^4P,VU,t1^ .Vc' CE41't*1 4LP)[O isALbHUL,
4HCG KLE rj •i(•H, P63 {)"_LSIG n}Y,PiI3 TTL' Xf1),H[J vxr0,.
SVHTb L III L^.,ttA,TL,U KL.[S1,PMtt T;P,It2V,fiLHltTBKr^SS,
62LR 11i S,^C{ !i)^XIiFl,I^:(51,R•?f C,'T2('i),H1,E)i1 (y
T ti2,^Flt(71,tt r? 1,I)Ik'(5},f[ic' IH?^(ti),TRi,ITt'1{5),
8T'Z,,ITP;;	 91HK1tIIIKx{5), TIfKd I',K?(5)1UELQNt
9 riFALPH,tJ_LAL?,PSH,TSI,f)ELQF,U Lt'01,DELQTOt9ELQL'O_LQU,INOLG

CiMMON/ Ui is rim/
1'iFO,0EL13A,1 S!H RFPSI

Y+3:IAU	 4 0 L	

HPSIA,PSNSI,,•{JELRLtULLRU kFPH1 .UPHIA
ZPSA QEL('L,OEL^U,TF(6,1UF(51,rR'SI'141J( y 1,NL2(5) NfO'(5),kZ,
3K3(),K4fil),M'?t,,(51,F'11rJ`_L7d[l,Uhc"i.71{`^?,!'f3L{51 ^iB:l(5)
4DELHS GEL•?h p OELA NEE HR UCL'IUL, MAMLOG O f14u 1'3 AUXICA,
5P[TCH^',EAP 444UP,CCNTn't',TH!•:U^1Y,INUIC^'? UH31,
+ xi XRoL H4b1,5M3-Jf4y)tDOM4t.(2-(zK)

COAMUN/A oJ{`;G/TR, T., TAU,
1TO a, TOd, T ] f -3 1 , 1RA, I PA, IRC, IC A, I.".Bt
2KA K6,Kt-4. t YLE4 KT. NA 11M1,t1C,NE"{h1,Nf1A ' N11[1 NBC'
3tkU NL4'3 N. LA6 t1bA Nil 1 NOC NTO44NrUU,I1T0,

CUHMLN/A !Jf1 RC/YRtZl.,YP'11,Zt.U1,P,I p 171,PHIPOI,
1VE VAU GA.1PRO QR,CLR,C;)'i,Lk OP,, gG3 RR NLA HE,
ZHef,HPA [ a 1 PAi0L:i TX j 1HXH01 {r'FbI AXQ94HR,
3ALPHAE,ALPU61 :ILPHLT NEL4'11tBZ7T1:Tl,OCLRUE,OM,
4P ,1Ic,PHI-T 9 OLLFD= UtL rJUi UtLRU1ttl"LPUit
5NJ1(^)pO4 GTP.(5) 1JMT'ZtJl{^1 ?^OHt7i ^(31 PSIS PSIC[

IATEGE,2 NUKICPtPITCHI',YAHAUPIRII)!_EAP,fHkOAF',{3'iAKAP,GONTRP
REAL LP 6 15j, NI1,MU,)dO1,N
0IMEttSI N t4TI(9).tF'RT2(17)9PR1:3 ib)vPRT4(3),

CP2T5(2)P,ZTb(b) PRT7(7),PRTO[3)-PP.T^((61
DATA TITLE/1•.IrAU^fS
DATA

1(P 4T.1(I),i = i 8112HXR;HYr' 2FiZri.4HXR()_,4HYRO1 4tiZP31 .g6HPSIP01p
26OPHI.PU1/ i W b Tt(i), III ,17i/ZHVE,3HVII bHGAMMPR,ZH3Rj3HGLRq
36r{ALPOLS,,:,FL6,tHU'2,2HIO 3HHGS C(R'i,3HH^A,2HHEt3HH3Tg
43-IHPAgeHtIPT,6H nH[Ot5/ (PRT3( I^ Y= i,- lb)/2HTx CHT4s
53H%T,J 3l[HT(it4HVXFa,4H&HTQ,4H)(RP,5i{XKFLMI,3HH^F,
6iHHRFUL 3HAXPJ11f4l11rqhHALPOF-S 2HTObHPHI0ES,2ffOM/,
T( PR74ti 3,I- 1.,'3}/.F,HA. POr;:S 6HP!'illJr,.S 3HTTU/
8(P4T (II,I?i . t2.):/ZHTI 2HTR/t,(PRY.)(i).9I=1r6)../5HOELQN,
jfjolALPHAt,•,HALA'Hat,bHbLPOO1,6HALr'H_T,t}HUELQUE/t
A(PRT •I(I),I=1 71/^HOFLOR,5fiBETA0,6HIIETAU1,6HBETAET,
B6H0 =LRoL 4HPiiE 5HFSIEF/ fPfiTB( ) I=1 3f/4HPHI SNPHIET,
C6HGel.PUE, (PRf9 [)FI=i,6 j 16HOELOO^,6H^]ELR01,6HO LPOSt
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F

C	
D5H0ELOUe9ArcLPDi5HDELPD!	 .'.

C	
NiITE TITLL ANO AUXILIARY COMPUTATIONS OF AUTS

CALL STFL(:iy1z,TITLE) 	 -^
IF (AUXICP.E5!'u )RLTURN
CALL LINES(2)	 ,3
N4ITE(b'1_)

19	 FORMAT (a2X I ZcHAi)X.ILIARY COMPUTATIONS)
CALL STFL(Z,8,PRT1)
P3P01O=PSIP03}57.4q5779.5
PH0JID=PIiIPDi*3.1.Z957T95
CALL STOVAR(NsXR YPtZRIXROIvYRD.oZRDIsPSPO1D9PHOOLD)	 aCALL STFL(,:v1iOU^
RE TUPN

CGLIDE SLOP- PRINTOUT

ZNTRY AUTPR2
IF(HANLOG.LO.JIRcTURN
GALL LIN_i(I)
'441rEa"2'1

20	 F[1:--NAT(q.Xf1;HGLIOL SLOPE)
CALL STFL(cra+PRTZ)
CALL STFL14v)i:NRT249).)
CALL!jTFL(eglsPRT2(17))
CALL STOVA M (P:V= VAf)xGAMPRO OR 3LR ALPOES LRYDR)
CALL STOVAN(a TT ^1 HG.s,RR,HEdsH1lEfv HPA9HbT)
CALL STFLfi71fPHI6LS)
CALL STFL(„919DU)

C	
RETURN

C	 FLARE 04TRY hUMFILR 1
C

ENTRY AUTPN3
IF(MANLOG.4(4..)RETURN
CALL LIN_i(1)
NRITE(6.3j)

30 FJ?HAT(a34 7 yHFLARE)
CALL 5TFL(,. ,8,P7T3)
CALL STFL(c 6:PKT3(9))
CALL STOVa 6l 8 TX TH XTD FHTDv XT7 VHTD XRF XRFD1)
CALL STOVARCR HUpH^FD1sAXR j HR9RLPDEg^TTbpPHIDESIDH1
CALL STFL(w91I0U)
RETURN

C

C	
F(.ARE I ;NT?Y NUMBER 2
ENTRY AUTP11
IF(MANLO(j.rO.J)RETURN
CALL LINc5(1)
W41TE(n 3.)
CALL STFLL(2939PRT4)
CALL STUVAN(S I ALPOkS,PHIDE:S'TTOrouiloutriu l au DU)
CALL 5TFL(;'91t()U)

O	
RETURN

c	
ENTRY FOr( PRINTING LANDING ROLL DATA

.4TRY.. AUTPR4
F(MANLOG.Lg,u.)RETURN

CALL LINES(2)
NRITE(a 4J)ISS M ILR ICS IBS

40	 F3RHAT( X,IZHI. AND ^NG 4OLLl37X 9 6HISS = F2. p t10X I 64ILR = ILI
r) Ci aX*6)(IC'i = I.1pl;., X j 6HIDS = 11)

k

r^

.i

A

_ r.
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r#^

C:

SPRI SAL PAGE U5

O- POOR QUALITY

.:	
E^^E ^^ o^d^ t^;"^^ ,T^ t DU, ou,DU, DUi >? u,13u1	 .
CAM STFL(utitOUl,.
RE 'U ,N

C
ENTRY FOR PRINTING^PITCH AUTOPILOT DATA

ENTRY AUTPN5
IF (PITCHP. E q . J") RETURN
CALL LINES(1L...
WRITE('650

50	 FORMAT( AX 15HPITCH AUTOPILOT)
CALL STFL(2 .6^ PP..T6)
ALPHDI=ALPHtk1^`51.2957795
CALL STOVAR(6,UEL9N,ALPHAS,ALPHIIi"tALPODi,ALPHETO()EL80Et

iDU DUI
CALL'STFL(.:ir7.U)'

C	
RETURN

C	 ENTRY FOR PRINTING YAW AUTOPILOT DATA
C

ENTRY AUTPR6`
IF(YAWAUP.Ea0O RETURN
CALL LI ,NES('1)'
WRITE(o aj)

60	 FO :RMAT ( Nx,i3HYAW AUTOPILOT)
CALL STFL(c 7 PRT7)
BETADI=BETAl^1#57:Z957795
CALL STOVhR (7 UELRNtBETAOtBETAD!.tBETAET,DELRDEt

1PSIE=PSIETtaU^
CALL STFL(rtltOU)
RETURN

C
C	 ENTRY FOR PRINTING ROLL AUTOPILOT
C	 -

ENTRY AUTPR?
IF(ROLLAP.Eq.a).R6TURN
CALL. LINES11)
WRITE.LB 7Ul

70	 FORAAT ( 4X t i4HROLL AUTOPILOT)
CALL STFL(c 3oPRTB):
CALL STOVAR _(3,PHIEaPHIET , DELPOE,OUtDUfi3UtDUtDU)
CALL STFL(3tisDU)
RETURN

G	 ENTRY FOd PRINTING THROTTLE AUTOPILOT
C

-ENTRY AUTPRB
IFCTHROAP.EOs0)RETURN'
CALL LINES(3')
WRI Tr- (& flu)

80	 FORNAT ( ^it3X:...1 :8HTHROTrTLE. _AUt(1P'ILO'r)
NRITE ( 6,811	

4(5>`,
 (ND ( I')9I=1. .

E1S.881	 FORMAT(21.X 9HNC:(IN) —	 t	 l'15.81)
WRITEd'6 t 82) ( TD,(.T),I-i,IN)

82	 FORMAT( '21X_,9HT40(-IN)	 Ei5.89 409y.E15.8))
RETURN:

ENTRY. FOR PRINTING BRACE AUTOPILOT

ENTRY AUTPR, 9	 '.
IF(0fiAKAP.`LQs0).RETURN
CALL LI . NES(2'1
W4ITE" ( hz y .l) (H0 ( I) I=1 NSTRUT)
FORMAT ( 73.% t 1SHBRAKE AUTOPILOT7 .2I.Xv914MB ( I.) c .E:15`r.49

^t jl

Y1

11

.j

is



w

a

^it.i ?RE. TUh'ia     
,"^,

CALL	 LINE_5(:3)
NRITE: (.b, 111 tOHE:fiTRt i1 tF-1fNSTRUT7 

^

9i FORMAT WX I laHOF1L(,AT'IM = E15A 4(5XgLlS*6))
watNt,	 12) (OMTHUI(I.)	 I-1 NSTRU1^}	

92 FORMAT( ^lx 	 15H1}Nr;GATR61(13	 _	 W 8.,4(5X,Ei5.p))
WRI.TL(6 93) (OMt.G7E(I) 	 I=1,NSTRUTI }

93 FOPHAT 'WX,131(OKEGATETI!	 = E15.6,4(5X,Ei%8)) y'
RETURNC .

¢ ENTRY FO'? NN.INTING CONTROL RESPONSE UATA -

_	 4 ENTRY AUTPlt,

l
EEF(CONTRP.LQ.,E):G0 TO 12
CALL.LINE3( 1)
WRITE"(6,	 J41

i00 Fo kMA.T { ^dX, lbHCONTPOL RESPONSE)
CALL ;STFL(c.	 6, PRT9)
CALL STOVA"Rt6,CELLDIyOELR01,DELP","LQ0qAELR0l
iD6LPD oU	 U),

CALL :^T:FL h.	 I V OU)	 .
- CALL. LINES(c)

WRITE (6,111) (Nt7i(I7	 I=1	 IN}	 -, s;
101 ti5IN;4t5XtelS.B))

HRITE( (24Xt 6 1441 =
102 FORMAT( 4X,6HN	 =	 E'l	 ,8,4 ( 5X,E.1S.6)} 44

WRITING OF INDICATORS

!X 12 IF(INOICP. EQ.0 RETURN
CALL_ LINES(a)
WRITE(i„111L AP, (IC{I),I=1, 4),Qf.	 J),J=1,:)

it FORMAT(61Xp1tHINi)ICATORS/34X,5HIAP	 -I21pIOX9
ClH.IC(I)	 =Lc',3H,,F2^1H
C74I:B.(I:)	 = lc,sHsrI2.r .lHtolZsiHy,i2	 1H „i2)
RETURN

SUBROUTINE THAUTS(IP4)C
THROTTLE AUTOPILOT

C
C INPUT PEOUIPLO. IFP,.aH OIRC.OM).
C TF{I)	 - FIX APRAY FOR ENGINE I
C NOF(I)- TtiROTTLL SITTING FOR TF(I)
C IR(I) - t!EVERSE CAPABILITY ARRAY FOR, ENGINE I
C - Nd(F). - T"ROTTLC CONSTRAINT AkRAY FOR REVERSE FOR ENG, I

!

C NLR(I),- REVERSE TH>a nTTLE SETTING FOR- REVERSE SIGNAL ON LANDING
C NTO(I):- TAKEOFF. THRU;TTLE SETTING FOR ENGINE.I
C KE(I)' .-. KILL ENG:INL	 aPTION. FOR. ENG,	 I FOR HALO MOUE:
C THE FOLLOWING ARE ENGINE LOAD CONSTANTS FOR VARIABLE
G ENGINL C0411INATIONS
C K2	 - K(0 121
C K3(I)	 - K(.))131,	 K(3)232y 	K(3)i21,	 Kt.3T1231, KMI232
C
C

K4(I)	 -	 K(4)141 	 K(41 232 4 K(4)343	 K(4)242	 K(.4)2342,.
K.tWEJ43^j K(4)13	 17	 K(.4t.1J.43,	 K 4)	 341,.

G ;.K(4)	 ...K(4) 1224L,	 12343.;
C IN	 - NUMBER OF ENGINES
C ILA	 ^- REVERSE SIGNAL INITIALI?ATION
C AP	 ^- P#tOBLEM PHASE LNDICATOR
C TTO	 - U.ESIREO THRUST	

-
C

I11PUT .FROM	 SOF..2.{OIRCOE71N{Il
Cr}



ORIGINAL PAGE-12i

or	 s°uf 51.79VIR11 ^ ;	 ^^^1^^^	 ^, f^ fc8^ , {zzl, EJiQ,oMacl2^ rTSa,

t-
+.TF(5)	 NOF(a.)	 R(.5)	 Na (5)
*H.LR ( 5j,NT0 ( 5) fK2,K 	 ( 51rK4t1^ .trDli7 ( 91.)*IIQHB ' L206JSa

I

,.
C

I '
C
G INPUT FRCH AUTS	 rTD I El,	 TDA i TDB,_- iC (I) j 	 kDA!	 HDb, NDC! C

C
C

OUTPUT 	 GENERATED FOR AUTS
^ NBB^ .N9C.,TO iIb v	 .TC

R
	T Dx	 IRA

HL AC	 NfOA,
I^tB,

TO
LRC ,

,	 t
. NA. ' 	 NO .	 HD.(Ll	 NBA '

A,NLRA,	 NE^	 NA	 N o . 	.^C^,. KA,	 ACT,	 H

Li

.i

AAKE.B,	 "EG	 s	 C'B,	 NIB

CohmoN/AUfSC/TR TC TDX
STDAj TD : B 1 Tt)(5),I A	 PBs^ERC	 ICAiICB,
ZKA KB b4 KEB KT ^JA NNB.Nt,ND5) 	 NBA,NBB N6C,
3HL^iAj^JLRBrNLRL^,NaA,tib(i,NOCrHTOA,OROTOL^

C
REAL NDF,NB	 NNi3 NLR) NTU,K2 K3 K4 KA,KH1iNA	 IfC,ND,Nf3^ : ' ^1tJD ^JBC HLRA	 NL B,	 t R, j

2HTbA , NTO,3 .1. 14T.tJG, N AtNb . 8sND6

COMMON/AUTPRC/YRoZR YRUi , ZRDi PSI . PDi PHIPBL

iHEf	 CTH^X^^OHPA 'PT FHIDIS- Ti	 ^F R%a1 XXR
A
 AHR,

ALPHAE ALP081 ALWT &RAN BEWT DELRONOM,
4PHIE Phl..tT V{7Et. PDE BEt4Di ?p ,LRE	 f) LPp

-I, i5N]".('^) , OH>t,fR: ( 57.,bH	 ROIt . ^),.OM	 ^E, 'iPPIEsPSIE:T
=!

C
yNTEGER TF
CHECK LNGIN E NO.

5

CO	 1	 I ='ItTN 	 ,.
kD I If =^.

i TD(I)=a..	 .
IF( IN	 }iO,ROO '.

C5 SF ( 1"4) 3d , 4Li, 4V	

1

SINGLE ENGINE LOUD

10 IF (TF(1'F. Ep.D' GO TO 11
IF'(IC(i).E4.8)GO TO. 1?

C SET .UP DATA FOR COMMON ENGIfIE:LGGIC
TO(1).-T7O

t]ii= N(1)
NBC =NS t.i}

t?

i



i.

NA =N. 1)

`
NHA=Nkl C k
NLRA=NLRfi)	 -
NTOA=NTO(1.} -S
KEA=KE(1) r
I

=
CB KIC`(2.}....	 .. I^28=IR (.2)

NN8=N(^}

NL.RB^NLR'(Z,)

"
f4TOF3=NT0(2)
KEC1=K°(E)
K13='.1.	 Kc.:...,

G : CALL COMMON TWO MINE LOGIC
CALL CTE+aGL

F TJ(1)=TUA k
TO(2)=TiIJ-
NO (1) =NOd
UO ( 2) =N 013
GO	 TO	 ... 2.d6 1

N012) =NOF.(2 }
IF( UP, EQ.1)NO' UJ.=:NGREVfIR ( lJIN(1),NB ( 1.)z.NLR(1))
IF { IL2. Ea: l) Nll G2 } -ENGKEV ( . Ikf Z} ^ h`I Z} ^ N8 (Z) ^ NLRI 2) 1

. IF{IC' { i).E(1aG1Nfl{ 1 ) - =Jr _-

GO TO ZGj

C THREE ENGINE LOGIC )

C N1)TcJ: ONCE d[F ENGINE IS STOPPED, IT STAYS FIXED -'
rXLGEPT To FAIL

C
:	 30. 00 .31	 Y=1.*:3

IF[`TF(I).Nr.2)GO	 TO	 22'
31 CONTINUE f

O0	 23	 I=i.,3
NJ(i)=NUF(I)
IF( ILR.ri].1}N0(I)=LNGREV(IR(I.),N(I) 	 NB(I),NLR(I))
IF ( . IC M .cR.u) NO ( I) =^.

23. CONTINUE
Go

22 IF( TF(.).F. O.i).ANO. ( MM eE4 . 1;).GO TO 2r4
IF(IFM.taL.i)GO TO 54

IF( ILR.E0.1)NOt2) =ENGREV ( IR(2),N ( 2),NB(21,NLR(Z)! t
iF(IC ( Z).r-)or 	 )_ yy . ;.

2.6
CALL TFF53(N0.(1), 0 (2.l:)...
TOX-TTU-TO {2)

IL=3 ^f
:

`
Z7

I3 cy
ICA=IC (Ii) a3

IRD	 IR(I?)..
NA--NM)
N140-N { 12 )

_N43A=N4!"	 IF)

NLRB=NLkUL2)
NTOA=NTO(11) f
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ORIGNAL PAGE Mi

0E POOR QUALITY

0 BKE Kf?I
KEU=KE(12)
I4=I1+I3
KA=K3f I4)
K3=i. — K3 (I4 )

C	 CALL COM4014 TWO ENGINE LOGIC
CALL CTENGL
TOtI.il =TOA
TO (x2) =TOa3
NOtIi)=NOA
NU(IZ)=NOS
GO TO tj,

24	 NO(1)=NUF(r),
NO(3)=NOF(3)33
	 )	 ))IF (ILR. c7. I) NO 

(3.)=ENGFRV( IR( 3)iH>13! ^N8(3 ) i NtL.R(3) )
IFfIC(i).Ef1.L)NO(11=^.
IF(IC(3).F-0. 7NO.1 ) =G.
BALL TFFi9(NG(11tiUtil)
CALL TFF59(NO(3),TO(3))
IFfIC(Z).e(1.U)GO TO 51,
TO (2)=T TO—TD C!) — T0 (3 )
I1=2
I3=1

2a	 TAC=IR(I1)
NC= NUI)
NBC=NO(I11
NLRC=NLR(I1)
NTOC=NT0(I1)
TC=TD(I1)
KT=KE(Ii)

C	 CALL COMMON ENG114E LOGIC
CALL CLNGL
ND t I;.) =NUC
GO TO (Z.13056l571291113

29	 GO TO aOfi
51	 NU (i.) =u.

GO TO 2JJ
50	 IF (IC(1) .:,(I.G)GO TO 6L

IF(IC(Z1.NLsG1Gt7 TO 55
ND (2)=u.
CALL TFF.59(NO(2),TDf2))
GO TO Zfi

60	 NJti)^4.
CALL TFFS9fNU(1)tTUU))
TUX=TTU—T(3(1)
Ii=2
Iz=3
I3=U
GO To 27

55	 IFUCI.i1.EOil,)GO TO 58
TO(i)=TTO•K(4)

I3=Z
GO TO 28

56	 TO (2) =TTI)*K3 (5.)
I1=Z

INO
57 	TR(3)=ITO—TUfa)-T0(2)

I1=3
I3=4
GO TO 28

0	
N7(3)=U.

A-91



Tj

CCAL.i	 TFF59(NE143YgTD(3))
Ii=

F3=^
GO TO 27 i.I
FOUR ENGINE LOGIC

40 00 41 I=1$4
IFtTF[I).VE.1)G0 TO 	 4c

41 CONTINUE
DO	 4s	 1:21 4
No( I)=NU^tI)
IF(UR. c'). i) tit) (l)=c NGNEV(Iti(	 INSQ)aNLR(I))
IFt	 CLI).Etj...)NOLI)=

43	 CQNfINUZ,
GO TO Lu.

4$	 IFt[TF(Z}.tll.l).ANU.(TF13)*E{I.1))GO TO 70
IF(tTF{1).NE.i).O12,(TF(4).NE.1))GO TO 80
ND(1)=NUF=(i)
tit) t4)=HUFt4)
IF I ILP. Ell 1) NO(I I =LNGREV I IR( . 1) I N (1) qNB (1)FNLR t1) )
IF( ILP.t).l)NO(4)=t NGREV(IR(4)j11(4)9NB(4)INLR(4))
IF( IC(1). Ld.u)ND tI) =J.
IF (IC (4).EU. 0 NO( 4) =;.
CALL TFF331NUt1)^TD11))
CALL TFF3?(ND(4)"TOM)
TJX=TTD-TJtl.)-TD{4)
I1=2
I2=3

44	 ICA=ICS 1.1)
1c9=IC (Ic)
.IRA=IR t I1)
IFte=lk{ I21	 .
NA^HtFi3
11411 WNE I2}
N J A -NTH t 111
F)+)Fi=tiLi { IG)
h1L?A=`t L2 (L 11
11L4d=t4L ,t4le )
tITOA=NTO{ Ii)
NTOd=+iTO(Ic)
KF-A=KEEI')
KEB=XE { I _)
KA=K4tI1)
Kd=1.-K4(11)
CALL CTENL L
TO-{I1)=TDA
T0{I2)=TfW
NJ.(I1)-NIA
HJ E Ii) =N)E!
CIO TOa ^.

70	 fill (2.)=NCF(t;
NJt3)=NUF(3)
IFtILR;. Ell. 1)NO(d)=LNGkEV(f p (2) I MM I NS tZ)^ULR(2})
IFtILR.ti3.1)^ND(3)FL• HGkEV(,, R0).gNMvNB .(3) " LR(dl199
IFIIC(2)Etta.GMLI	 ;iQ)=.
IF(IC(31. :; F).b1 Nil (3)=u.
CALL TFF3Vil1)(2),T[)(2))
CALL TFF-39(NDt3) TD(31)
TD%-TTO-TD(2,)-TO13)
I1=1
I2=4
GJ TO 44
00 d! I=iv4

ORIGINAL PAGE
GF. POOR QUALMY
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N:11

ORMINAL [SATE W

AF POOR QUALITY

.^ 1 	ag,,jfjA61.HEo0,IG0 T9 93
GO T.O ?5

90	 130
F( IC(I).NE . 0)GO TO 91

82 CONTINUE
GO T0.97

9L IF[(IG(11.NE.0).OR.fIC(2).NE.9))GO TO LUG
IF(IC ( 4).NE.D GO TO 100
NO (.1) =u .
Ml(g7=u.

6FCALL T33(0.p TO(1) ]
TO(Z)=TD[1)
TD(4)=T13(0
T0(3)=TTO-1D[11-1D(2)— TQ(4)
IL=.3
E2=1

83	 IRG=IR[IL)
NC=N(I:)
Nt3C=He ( IL)
HLRC=HLR(Il)
NTOC=NTOfIi)
T.0=TO[I1).
KT=XE(t.l)
CALL CtNGL
ND(I1)=NOC
GU TO (84 } i, ll10291u3 ' iU$iZij131s14l7l91 # l529161*162)012

84	 GO TO 20u
95	 00 9b 1=1.4
96	 NO (I.) =J

GG TO 2L
97	 DO 98 I=1V3
98 NO(I)=«e

I
kLt TFFS3(0o t TD (1) )
II(L)=TD(1)

TD(3)=TD(l)
TU(4)=TTO—TO(l)—TO[21—TD(31
I1=4
I'd-1
GO TO 83

L00 IF((IG(i).tQ.G).ANDm(tC(2).EQe9;)GQ TO 11z 0p
IFtiICS11:E0 . J).ANQ. [ IO(3)..0 ) IC^O 0 

1 3Q
I.

IF([ICtII.CG . u1. AND aI TO(4).	 .0:) 0 0 23
IF{(IG ( 2).EQ.U) . AND..(IC(3) . EQ.Uk)G0 0 140
IF(IC[1).kR.G)GO TO 1,53
IF(IC ( Z).EQ.U ) G0 TO 160
IL=i
I2=Z
TD.(1)=TTQ*K4(9)
GU TO 83

10L TO(Z)=TTO*K4(1J)
IL=2
I2=3
GO TO.83

142 TO(3)=TTD*X4(11)
IL=3
IZ=4
GO TO 53

103 T9[4)—TTQ—TD(i)—TO(2)-TD(3)
L1=4
I2=1
GO TO 83
NJ C

3i10 HQ[1)=6.

ti

A-x-93;
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TO M= (T`TD-TD (.1) -TD (2)) *K4 (3)
I1-3
I^=S
GO TO 83

III T3(4)=(TTD-TD(1)-TD(2))*ti.-K4t311
11=4
I2=1
Gil TO 83

320 No (1)=u.
idi)(3r=^.
CALL TFF59(6.'TOU) I
TO13)=T0(1)
TD(V= (TTU-T0(1)-TD(31)*K4(4)
I1=2
12=6
GO TO83

121 TOM =(TTU-TU(il 70(3,))*(f.-K4W)
I1=4
12=1
GO TU as

130 NU(1)=r.
NU(4)-
CALL TF F'i9 (G. t TD (1) 1
TO(4)=T0t1)
Tz O t2)= (TT(i-TD(1l -TD (4)) *K4 (2)
I^=7
GO TO03

131 TD(31.=(TTO-TD(1)-TO(4))*(1.-K4(t)2
11=3Iz=1
GO TO 33

14G ND(dr--u.
NU(3)=^.
CALL TFFS4(J.v70(2))
TU(.S)=TD(2)
T0(1)=(TTU-TD(21-TD(3))*K4(1l
I1=1
I2=8
GO TO 83

141 TOW=(TTD-TD(2)-T0(3r)*(1.-Kit(]))
11=4
22=1.
Gu TO 63

15G NO(D==..
CALL TFF39(G. F()(1) 1
TU (2')= ( TTD-TDl V) *K4(5)
I1=2
T2.=9
GU TO 83

151 T0(3)-(TTD-TD(11)*K4(6)
U=3
I2=1c
GO TO 83

152 TDt4 )=(TTO-TD(1))*(.1.-Kk( 5)-K4(fl)
I1=4
12:=1
GO TO 83

16G N^.(2) =a.
CALL TF	 (L.,TU(2))
TD(i)=(TTD-TDt2))*K4(7)

0



H) (IT AfTO-. Tr c 2)) -K4(.8)

4=12
GO TO 83
TO(4)=ITTO-TO(2))*(i.-K4(7)-K4(&))
I1=4
Id=i
GO. TO 83
IF (IPP. E+d,;,) GALL AUTPR8
RETURN
cN0
FUNCTION tNGREV(IRG 9 NG NBC9NLRC)
REAL NG '4dG NLFC
IF(IRC. Q.1^.GO TO i
ENGREV=1.
RETURN
IF(NG.GT.i4BG)GO TO 2
ENGRE .V= NL?G
RETUP14
END
SUBROUTINE ENGFL

INPUT REOUIREQ (FROH OIRCOM)
XRFi - FIRST RUNWAY POSITION TO STAGE ENGINE FAILURE
I11(I)- ARRAY AS:^OGIATEO WITH *.F1
XRF2	 SECOND RUNWAY POSITION TO STAGE ENGINE FAILURE
IT2(I)- ARRAY ASSOCIATED WITH XRF2
H1	 - FIRST ALT. TO STAGE ENGLW4 FAILURE IN GLIDE SLOPE
IHi(I1- ARRAY .Ay30GIA.TED.WITH H.
H2- SECOND ALT. TO STAGE ENGINE FAILURE IN GLIDE SLOFE
IHZ(I}- A•tRAY ^iSSOGIf TEO KITH HL
HR1	 - FIRST ALT. TO STAGE ENG TRE FAILURE IN FLARE
IjRl(I} ARRAY ASSOCIATE0 WITH HR1
HR2..	 SECONO-ALT. TO STAG ENGINE FAILURE IN FLARE
IHR2 ( i} ^1+;RAY ASSOCIATED W.1 H. H^tZ
TRS	 - FIRST TIME AFTER IMPACT TO STAGE ENGINE FAILURE
ITRi(I} ARRAY ASSOCIATEO WITH TQI
TR2	 - StGON11 TIHL AFTER.IHPACr TO STAGE ENGINE FAILURE
ITRZ ( I} AiRAY ASSOCIATED KITH TkL
IAP	 - PiOULEM PHASE INDICATOR

INPUT FPON SOF MIRCOM)
HGC7F

CDMHON / OE^'GOH/ DM1(4^ft} 9 HGGIF DHE(1153) IAPiDM3(35)9
# IC (61WXRFI , ITI(9)v)C FZ•IT2(5)ifty IH1(5 ,H2,-IH2(5)9
*HRl IHP1( y ) HRZ IHH2 ( 51 TR1 ITRI , 519TRE9IT.R2(5)9D'14(10911HRs
*DHS^161 9 xR,^1M6(^7),O+M7( D58^

INPUT FROM AUTS
XR 9 TR

OUTPUT GENERTiTE(l
IC(I) - INITIALIZATION OF FAILURE INDICATOR OF ENGINE I

COHHON/AUTSC/rR TO TD.X

z
izTOA TO © r0(5) 9 IAA IRUyIRC ICpAs{IUD

3N kA^kLH1l:NLR6^t'4'8A, DO,^#0 ^ T6AI OD
IH^U6NE3C9

ENCINI: FAILURE LOr,;O
(ONCE . AN ENGINE FAILS-MUST REMAIN FAILED)

IF(IAP.-4l1.ri.2G 33u
IF(HGC71.G.H1^GO TO 11

16Z

290

2

1

C
C
C
e

C
C
C
C
C
C

C

pC
p

C
C

CC
C
C

C

C
C
C
C

C

C
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K

G'a	 ?a (if =fA-#II)
11	 IF(HGCTF.GT.HZ)RETURN

UQ I ;1- 4
13	 ICII)=IH^(I)

kETURN
20	 TF(_Hk.6T.HK1)GC TO 21

00 22 1=1 4
22	 lc ( I)-IH•R^(I)
21	 IF ( HR.GT*MC!k ) RETURN

U0. 231=.1 t v
23	 IC ( I)= I1i4a(1)

RETURN
30	 IF ( LAP-4 ) 2o,,4L 5d
40	 IF(TR. T.TR.)Gb" TO 41'

00 42 I=1p4
42	 IG(I)=.ITR1(:1)
41	 IF'(TR. LT. T9.2) RETURN

00 43 1 =1t 4
43	 IC ( I)=IT4Hfl)

RETURN
50	 IF (XR.LT . XkFI ) GO TO 51

00 521=1 , 4  
5Z	 IC(3:)=1T11).
51	 IF ( XR.LT . XRF2 ) RETURN

53	 IC ( II:IT2(I)
RETURN
END

CC
	 SUBROUTINE CENGL

E	 COMMON. :ENGINE LOG TG
C

C	
MR ,

INNPUT FROF UIRCOM

COMHON/OI .2L̀ OM/OHI ( 1Fi,!s ) 9 IAP t DM2 ( 33) yILR,0M3(226) j DM4(20fi6)
C
C	 INPUT FNOF RUTS

G	
.TCe IRC9 NCv MUCr KT9 NTQC Y NLR

C	 OUTPUT GeheRATEO FOR RUTS
C	 NJC
C

. iT©R MIEtFir T7 E 51' 3IiA
C

RF03RG ICA I.^(3

3NUA, L^ci7NLRIiN^JAiAONSAte'iDG'sNZOA,^ITOB,N(T0 Z(^sCe
C	 _

REAL N,f4C,N6C•NLRCvNTOC,N9C
IF(ILR.EQ.1:)G0 TO.iG
IF (IAP-3) 11 :1? 23

it	 CALL TFFS8(`fG,N)
IF(N.GT.}.)GO TO 26
F(IRC.NE,2)GO TO 21
F(NC.GT.N(3C)GO TO Z1

20	 NJC=N

21
R9 TUKN

. 
RETURN

12	 IF(KT.NLvl )GO TO 11
GO TOE1

i3 	 IF(,IAP, LT.5) GO TO 12
NOC=NTOC
d RETURN.
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ORIGINAL PAGE je
OF POOR QUALITV

If^RHiTE^ti3C)GO T TO Z 3,Z
NO^=NLRC
RE. UPH
ENO
SUBROUTINC. CTENGL

C
C	 COMMON TNU kNGINt LOGIC

G	 IhPOT FFOM AUT S
;jCA T IC (3, IRH, NNF3, NOD NLRU,NT p B, TOB KEB, NOG * TQXT
iR A., NH, NuA, NLt?A, NTOA, TUA, YEA, KA, ^{B

C	 OUTPUT GENEKATL'O FOR AUTS
C	 NUA, NOB, IPC, NC, NBC, NLRC, NTOC, TC, KT, NOB
C	 TDA, TUB
C

COMMON/AUTSC/T RTC TOX

I
TO TOd , T0(5} 7 14A IR(( IRC ICA,IrB
KA 4i3 K :A,KEP KT A,N&li,N6 , NU(5o, h13A,NBB NBGw

C
3VA, L. Rr3,NLk^,Na4,NO39NOC,NTOA)NTOBTNTO

REAL KA,KB 9 NA NNO NC , NSAABB , Nil.'irNDA^NOBTNCCvNLRAP

1 IF(IICAU
C 1 

.t O ° d fi"3o^( BoEQ.o))GD T O aU
l (ICA. :—l.u)GO TO 20
IF(I08.E9.a)GO TO 10
TJA=KA*TUX
I2C =IRA
tiu = NA
NSC^—NBA
NLNC=NLRA
NTOC=NTOA
TS z TOA	 +
KT=KEA
CALL CtNGL
NJA=NOC

5	 IRC=IRIS
N„=NNO
NBC=NBB
NLRC=NLRB
NTOC=NTOB
TC=TUB
KT=KEB
CALL CrNGL
ttOr]=N^1C
-?ETURN

10	
C:ALL^T F59(1.,TOB)
TVA=TOX-TOH
IRC=IRA
NC=NA
NdC=NUR
NLPC-NLRA
NTUC=NTOA
TC=TUA
KT=KF-Akk

NGL
NAk=NDI; 
R TUFN

20	 NDA=%,
CALL TFF59(a.,TBA)
TUB=TUX—TDA

0 GO TO 3

HO B =U
RETURN .
END
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AERODYNAMIC WEVIHTINC FACTORS

In the TOLA computer program, the aerodynamic effects are treated as con-

centrated loads in the form of total aerodynamic forces and moments acting at

a reference point on the airframe. These quantities are calculated in the

aerodynamics subprogram (SACS) and are defined as follows:

a - axial force (body axis)

y - side force (body axis)

of - normal force (body axis)

Z - moment about body X axis

m - moment about body Y axis

n - moment about body Z axis

To obtain realistic flexible body response to these aerodynamic loads, weight-

ing effects or participation factors, PF(I), for the response of each normal

mode are required.

An approach to determine the weighting effect for the Z translational

degree of freedom is given below. A similar method can be used to determine

the remaining participation factors.

In TOLA, the generalized aerodynamic force is calculated as the product

of-the total lift, the Vertical modal deflection at the reference point, and

a participation factor

QAZ	 `' f ^ ZR P F

if the actual generalized force due to aerodynamics is obtained by integrating

titia product of tae pressure distribution and modal deflection over the lifting

area., the expression for this quantity would be given as

QAZ = fA 0 Z (x, y) P(x,y) dA

Equating the two force expressions, an equation for the participation factor

ran ha nhtpinpa_

PF = JA ^Z (x , Y) P.(x,y)dA
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PROGRAM LISTING, PLTDAT COMPUTER PROGRAM
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F(4A^T NiS^L^25)t	 ^FI4^0^sDI.MENSIONLTITLE(15)9
*AVAL(4 6)
*BMM(2.4QO3,CMM65(5),DEPVAR(5)	 LINE(7)^NO.VA(5)
DATA	 /4H . PLOT	 ITLE2jsbHINOVAR:6H0EPVAR/.CMMOSv.6HTITLEI 9 6H^
DATA NPUT/5.LINPUT/
READ(NPUT 105)t4PTS

165 FORMAT(I6)
READ(3) .NHL
NW=C
NDL=.
NHL= NHL- i

106

DO IG N=1!.NHL
READ(3)	 Ng ND	 (TITLE(I)=I=1jNI)
FORMAT(2I	 ;5A^i)
IF (NO.G7.1)	 GO TO 7
NS=NW+1
NDL= NDL+i
NO:IL(NOL)=NI

iQ3 FORMAT[`13AiG)
ENC.DOE(i.3J1IQQ,TBUF(NS))(TITLE(I)91si1NI)
NW =NH+tl I
GO TO 1Q

7 DO B J=IjNO
NS=N W+i
NDL=(4DL+:1
NDIL(NDL.)=NI.
IF(J.LG.9)G0 TO iii

li-]
tNCOOE(13,j 1'1: TBUFCNS))(Jo TITLE (1)v1=1i NI)
FORMAT(13(^i2O-A^))
GO TO 112

111 LNCO:OE(13a * i13 TSUF(NS)) OwTITLE(I)lImt1tNil
+L°^11^Ae1)

1.12
113,FORMAT((3(

NW=NW+N
8 CONTINUE
14 CONTINUE

READt3)	 IX
00 15 T=1 NW
OHMIls1)=3.E60

15 r3MM(Z*I).=-1.E.6„
K=..

3a NUX=.
DO 35 14=NOL
NIL=NOIL(N)
READ(3)	 (SUF(I+NOI$ I=1}NIL)

35.
IF(E3F	 3)	 51.935
NDI=CtOl+NIL
READ(3).	 ENOPUT
WRITE(A)	 (dUF( I)s I =IpNW)
B0 36 I=1 NW
i3MMcL,I)=^1MINItSKM(I,I)yBUF(I))

36 DMM(2,I)=AMAX1(8MM(Z^I)*BU F m
K=K+1
IF (K. GT. NPTS)	 GO TO 51.
GO TO 3Z

5d UD 51 I=1.15
51 TITLECI)=1JH

Nlv =y
NOV=,
KT 1= ,
KT2:-%i
CALL PGO.TS(OUM,OUM,1.)

60
CALL PLOT(..ri.i-3)
REAO(NPUT9j_ICMMD,LINE.

^ ^
PAGGE bs

— 933 FORMAT I ILP 1A ) PW QUALITYOF

s;
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a

r'_l_y ( - OF NPUT) 9-, 339  	 1	 ;
99 W EI U125	 7'	 I	 _:.

IF (CHHD. E(1. CMMDS'(K1 )'GO TD= (9'(1 62v 63j,65s fi6').v K
61 CONTINUE	 )

PRINT 31!6 CMMO
30a FORMAT(* IMPROPER COMMAND-*vAiG)

STO
62 r-NCODE(4']rie.;,TITLE(1))(LINE(I)9I=1,4)

KT.I=KTO (TITLE (1)r4^
G0 TD 615	 j

63 ttICODE(40 15? TITLE(5))(LINE(I)rI=1,4)
KT2=KTB(TlTLE(5)r4.)
GO TO 6G

65 CALL FIND (TBUF NH LINE(-IItNIV)
IF(NIV.NE.$) GO TO 70
PRINT 31,.. LINE(1)

31a FORMAT(` IMPROPER INDEPENDENT VARIABLE-*;,A.1a)
STOP

70 AVAL(ly1)=8KM(1sNIV)
AVAL(2;i1=BMM(ZrNIV)
60 TO oC

66 NO.V=::
DO 69 N=I.5
iF(LINr_('NT.EQ.IH ) GO. TO 67
CALL FIND (THUF,.NH L.INE(N) NOVA(N))
IF(NOVA(N1.NE..) GO TO 68
PRINT 329 LINE(N)

32a FORMAT(* lHPrZOPER DEPENDENT VARIABLE *PALO)
STOP

bT NDV= N- .i
GO .TO ,6;:.

68 NOX=NOVA(N)
AVAL (i.r N+11 =8Mm I I t NOX)
AVAL(2 N+1) =BMM(2:-NDX)
CALL SGALE(AVAL(I^N+1)r8.r2vI)

69 CONTINUE
NDV=5
GO TO 6.

83 IF(NIV.NE,3) GO TO 81
PRINT 333

334 F ORMAT(* NO INDEPENDENT VARIABLE*)
STOP

81 IF(NOVwHE.,J) GO TO 82
PRINT 348

344 FORMAT(* NO DEPENDENT VARIABLES*).
STOP

82 IF(KTS.NE.j) CALL LABEL(1.r6.5tiC•,6.5*TITLE(i),KTit.
*,342 i Li:. r u. ^i,1
IF(K12.NE.0 CALL LA13EL(i.96.irifi.,6.i,TITLE{5)rKT29

* 52 2 1. ;.
A`CL .PL^.TC^IDV*.. 6+.5y^.s^3).
AXLEN=I4.-NUV*.6
CALL SCALE(.AVAL(i 11,AXLENt2r1)
GALL AXIS( o.e O.^TbUF(NIV)y-1Q^AXLENrG.rAYAL(3^1.)*A^AL{4 1)1

JD=NUVA(J
UO 89 J=1 NDV

^
1t 1:W INU 4. .
tfs=;

83	 eti:A6(4) (1)UF(I).gI =1rNW)
I1• (EOFr4) G5,84

84 VARIND= (BUF (NIV) -AVAL(3v 1).) /AV PL (4 i)
VARDtP=(UUFlJD)-AVALQ Jti1)/AVAL(4:J+I)
IF(IP.EQ,S) CALL-SYMUOL(VARIND VARU P •iaJtO.f-11
iF(IP..NE:.3)._ GAL,L PLOT( VARINDI .y^1RDEP 21
IP=2



^l

85 HURNHA W )
CALLL AXIS(- (J-1)*.6v. . vTBUF ( NSU9 ) t 10 r6 . r90.rAYAL Q pJ+1)q

j
*AV AL ( 4 t J+l:) )

CALL	 SYMBOL ( - ( J — ii.^`.fi - . 4^tsr •. 14^:.f,9 ,0.^ - 1) -#
89. CONTINUE

,..,

CALL PL
GOT(AXLEN+1.10. 1 -3) a

9J GALL PLOT(u,vC.9999)

T O A F
FUNCrION .KT8(ISTRG,IST)
D:IME4SION IS:TRG(i)
DO	 z,,. I=19IST
KT.B=IS.T+1.-I
NND=(KT11+3) /1]
NBITS=u*MOU(KTS 1')
ITS T =ISMIFT ( ISI- AG ( NHO)' iNBI ' TS ).AN Oa 77B,
IF(IT.ST.NE * 555)	 RETURN

2u

_

CONTINUE

RETURN j N
END
SUBROUTINE FIND (TBUFsNWfCOHPvN) `r

_ DIMENSION TSUF (1) H`1i00 :1.i	 .N=i iNW
IF(TIMUEN)
	 EQ#COMP) RETURN

11
f

RETURN
= END F ,".

111f
I ''^

_

`.	
err!

r

f

C-4..

i





ew.-

P - '1J.5Tt;ASr- TA3	 tx
(tY 11. A:TA d 	 t^,
,. 12..ATAd J2	 c
eu .J_ATAdl„ 	 z 	 ^'
6,:14..ATAJ I I	 2	 r'

	

..17 - AT A LI i2 	 4
w.:15_AIAd15
u..i7_ATau1b	 z
Ju1d.ATA0,3	 2
Y_1 y _wTaE.^ea	 2 	 f^
Jucd_ATAB43	 2	 q}uJC'1_ATAts44	 G	 ^'l
Jae-Z.,ATa646	 e	 { ,
YJ CS. ATAU5i	 4	 .
uZt!4.4T4:+,z
t.u2b_ATAd:;S	 c	 1
^yr-b_AIAdafi	 d
i+Y :I AT.1d5!	 4 f ;..	ct3_ATAila;.	 1
Ywe- a o^ATAduo	 cii,► oj_ArAuu8	 z

•	 Y ,a! AT :%bo9l	 2
uuJe..A T4b1. 	4

	

SJ.ATAu7 ! 	L
6.Ja4,A:TAbT7
Y165_AIAtjdu	 a
Y^ 36. TT4u.L.	 49
^Y37.V.TA6..1	 5

v	 a^S7,..VTd3„3	 7
1	 utiyr.VFut3u4	 7N	

l
4̂ i. rrV TA

•Jd uo	 5
V Y 4 C, rF 1 •A *d 42	 L

.t 44_CTld,i	 c^
^Y^+^^^Ta^,,t	 LY
u64-^_CTad.:i
o'v +t T.cratsY^	 ^w	 .
u^^r9_	 T RA	 rl
uu43. ^Ti:A.iE
L 7a_ RE-li	 BCD = SljFe-BEAR-MOO
L Y5, NGAstr bL;u iG -m OD

	

z	
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.o*,.GA^i7 q 	 -30
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ua73_INJWGT
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w	 t3i .II41xZ5
vu bi.V Ndu6

^I	 IJCUuJts6^dr

c
L,La	 2;5'JF r Lb 2L6v L.5A 2339E+46

INPUT
uafl4^Ld. JJat;r2

49L	 ii NA ME;	 Ty
;

uucJdl]y^FF 3u .9
uydl »UctFF .19.

ssda.AT.Au/ »i . ^^b5r.0
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wit 7
^^	
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uI.Li - INJA t6 r
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I J1id»illJA56 ..

vIi9_A TAubb .Yay5,.,S46

{v
I .i? . _ iIJJ^57 I

v121.ATAJ:^? -9bf-3,-.6b7E-5.	
J1Z.:_iiYJ G{vw 1
.;12+» I idJa v3

r :123.AT4 du3 -24.,-24.
I^iJAda 1

as Iz7. A T4Li6EI .18Lt- c, .182E-2
.le-d»INJA69

j uIG3	 A.TAtSoy

i u131L+'.T4d7;, .158-c7.i,5Flc-2
u13Z»INJ.tT1 ;.
u 134» IaiJA7T
»135;.AT4B77 -,323,-.3Z3
X136: ILIJAdu i
^I37AT Ad d„ 913397.-155
u136_1ic.K	 bCu aENGIMa THRUST DATA
C - 39uINaTFF S

a'

O;
'G o

to
C ^



14
i
2a
2d
32
37
41
46

5

5

3
8

5

iu
2u

5

4

4

4

4

4

4

4

4

A^

l	 4ti,.
L.	

f YJT44
^4x 1_.

.014c. IT 	 X 4
J 144. T T A ti i+i 1.7,^J..,-.^ 7	 f. :51 ia, .l•r^] G•.. 5 4-+.TT4lii^
w14a.Tra3Z. -,4.,.,:.'1au^.,3plti	 .:
,L47..TTAdAu .Jv. .,-1A33=.,-34-.y-L15_.., - 9..w.
614d.ITAJ.0 .....,1aJ	 .]17y7..,3kay^.
^i43.TTAti';j
4 iD,. TN.ulw -ut. ..]Jr_.y;GII y _., JAU4r•
j	 51	 TTHd Au - 4J..IJ a,-c d45u.,-14-64.,.=-845...,-4F7u-
U1?L_TTAIil.0 F:	 .• ,- 4 . u... Tx4.. i.u. ved4i , n
Ji y 3-R--1 ISCO 3LANuING GL R U	 IA
J154_ty , T WI 5
a15i_NAS3 4b.oie1-e7.	 a942,13Z.:3-+2y132.u941
* 15b.MAoa IS4. r 341
. 1 u7.,tX s,2.	 ,ia3 , -1.«rc]-..4c,-1x.753.:3,-19.77333
.,15d .aY _.,-AG.t1:.75,.C.7.75y-i2.t3375,y2.9315
..1;03.RL
416.._Triz TAG

.7-.3p	 3'	 ,.,^.

vibl, ER3LG
_.,a. I's ]^.qa.

aloft Rui iy:.7.
J.iu3 .M Tilt ES Et.] a., u., b., b.
uio+_iz .:RG .,.1„ ooE;2. L. 1;.6bu12..,i.o66]2.4.Li6no
,.Ib3.KL=RU a.;.li*bub
dlbu„H 1.4.bor,,A.41566,a.4166b,1.41bn6]1.41b6o
ulb7.0-'LTAM 333J1.83333
.Ibd.RCT ..t^

d	 j1o3_IFL)
^	 ^1Tu,.AI 12472.2]14193L.yf1^+19a2..9]1+159Z.9
,p	 u171..AI lw.ydc.3

W1TG.t3E 1.:.c, i .C93	 2KJfi.23311.2b3
61!73.FTA8u4 ^,^..y^.,:..C^52...
ui74_FTA$uJ -41^.,	 . 1 ... lip .2]..251.31.wS!i	 s.4
J1. 77, FT-4343
a176.FTA6u3

...-7].J	 . e`_ 1.ti,.ii,^701.x1.13,124,.76

..54>]. b^,.a,.6,.7,.^atl.y.oa',i..n.y.5i
L177.'lUIr	 T iJ.^J]17..,AJ.V]LJ. [ y A7..
Y 17--, . Il s
417-_RF

• , r . , _ . , V . , M
iC•iJbc.uyid.5941b]1d.57+iGf+a.77Y1D

-	 u1bi. L ? F id.7^th .6
[,1di.VL
J1dc..PL:KO 3..474. 4y4153a.24,4;533.24
.. 1d3 r l'Z=Rfl kl J 3u ^C 4]4 1J,S d.c4
uId-+.VZ:KO 0 557 3d u1, 1..6L65t, 1.162662

-	 -	 41B7.VL^tZ^ s.;..9^tipL,l.ibCb^t
u180.A

.
.45Cs:,:c f (a2GCG7.7:2222

41dt► _MGM a:7^n4,e..34,^.a<f..[SS346154.4
wld3..Pe- i4b154.4,346154.4
yi9.. »V ca .u,.u_t^L3,1.1:.7H3-38,1.1179398
u191_Vc^
u152_A2

i.1^79^3ny ;.x"79496
..5j444,+s.7ii^:	 h].y118 a55

ui g 4.IL 4
L.19^.SZT .9_bG5,.7bk'nn^.78k166
,19b.SZT .7841ot37.764166
^177..^aZ . uL4d33,.42.d33].:iZ^d33
..19dJ^;.iZ .,^c4bo3,.LG4d33

^i..i_t2^dAlta e	 -
^2:ZuCTAI3„1 -1.'toyA,eb
u2636GTA8u1
Q' 44t.GTAdw1 :,.L C +.ysuc4.y2:br.^2i6v.,2Lou.,216.i.

y	 ^': F

fi„; ,	 _	 :,. --.^	 _	 ^i	 Wiz_	 - -__^.• ^'	 ::i:..	 ti



C]

1LTT

I.

i.r
n;

r

i

14

3

tw

3
8

J

a
i. 4
4

4
4

t^ rRtr

a^

-	 Y-4 C7 .. y T,I Lb ^w Lu .7 CLG Y. 7?-16U. 12105.

1^	 LiaC :.E6,,.c6
Ae.c. .,c.,a.14.,3.

V G4J4CT - d u.,e J.^w., a, c+^.,lt 6^.,216^.,11, 6.,.,21G1.
.I	 Li>IA'Jue CiG4. , 4wF^^. , ^A^?rf1^i^?Yf
V21i -. IPdJ ^I U3 y
u2c_i+^S._WDY ^

u2i4.CCaB.3 4.,5.
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,265_ICJ
ae rib. Hr- 167	 8
32o77.,NF_
,.2nd rk ^^ AV L.
Ur o9- 4t(F v7.
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L3y9..X.tF1
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F
	INT	 I,;.II

u3t1+.Xrt2
,3G MT	 1NT

.,6t4.Iri1	 INT

.,3e5;H2	 ,..
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,::i.5T^r2F9 ,5
i,359,.sa ^R lu,
u3&u»1LFr'^I .5
,.,ibl.OPSIA .u5
Q3u^_PSPSI ^1^.
^3d3.04i.KL -35.	 '
t3t,4:.Ur.t,RU. ati..
u3bi).RtLl UCU 4M. ROLL AUTOPILOT DATA
u 3bo_kFPHx 07
k,.367..UPHIA ..e.
0368.,PSA - Ia.

.t P.So9., U	 LPL -b...
4370 - OELPU b_.

' J373. . R=:i
t,3:7c..TF

13CO >N. THROTTLE AUTOPILOT 3ATA
INT

9373,.NJF
„674.1,2 INT

., u37i.ia8

'". 0377,.NTJ 2,yc,l<asZ.
u378.KZ .5i

fi

, y K4 333.3	 S133e.33o31,3333
K4 .L.^.25,.G5

Z.t ElJ l b. CU 40., BRAK E AUTOPILOT DATA
do. H ,JJ . ..7r f t.:f 7.^ • j.i

,;3o5_OcLTAH ...t.l
r3886,.0?1 Z0I ct•
Y387^M^L
JSdd_MdJ

,..f4,^L.T4.^y!
^.cSZSE^a3.t^s3.E5,3.ES

u id^.. R61 BCD 0 TRUL RESPONSE, DATA
d3.9]..OLL.HS c5.
.3:391.Dr:a'n'riD s6.
w332_Ur.:LA G..
u^y3_NLJy ,^25.
o3 .34,REM BCO 3Q. INITIALIZATION
u395,.lAP
,.34b.HR ..
u397,DELQN
J396„0:1 0E ,u?2z7
,13. 93 .OELQD . .02c7
44. uJ. Uc.LPJ w,	 -
Y4US.UGLK0 u.
..)J#.2_icEM SCO 4R, AUTOPILOT OUTPUT IN3,
u4L3. P1T0HP 1
.4,,4.P,JLLAP 1
,.4ui.TriR0AP 1
y .6 GUATRP 1
J4.7»[tK BCJ STAGING DATA
uY„8_Re'S IJOU 4A. GEARS INTO PROMM

' J4^9..IN3LG u
u41J. IaTµuc
uFII O.E,;KLS tsGJ LHR
u4i2..ST::STFt aii
0413..	 . TRA
u414r INJLG —i
r415,Rml BCD 48. SMOOTH IMPACT STASE
d4:.o..AINCRS BCD 4DOELT1nELTZO0=LT403_LT3
uK17.,5TEST -3..,)-1 r-.1	 3.0
J! 18„ TRA
e . 19iiRRINT . Liz

II
1

9

44 U.^c^ RJ dCU	 YAW AUTOPILOT DATA

i
r	 _

00

to

7f

^J

t7 M

0'.

^ f f

	
Ir



s
00

u C1u A1^1 XrR 	,..r1

	

. ^42^.?RTtq ;^ 	..:•
Y4c3.K=:i	 B C.) 5G. F

I.

FIGIRT AUXER STAGE
.,4r- y YAi y CKS iy Gq 4ULUDEL A20ELTA40z-LTA,
.i42i S T i S T	 .1 ► n : ► .1111

^421,PRINT 
TRA 

,Y8
. -f ,4d, AMA xr-R	 -4
:, 4 64_0r- L T S 	 .4L4
,t434.Ri ,l	 BCJ 40. SPOILER AERD STAGE
u43I«al;duRS Iici HISS

u4S:i_	 TKA
u434.AT p d1Y	 . .L 3J 1.034
u -+JJ AI gbi1	 011bf-70116C
,.43i	 ATA tit c
.433 7. A raa E5	 ..i+r+S 3 .1449
,.4313«,ArAu^t	 -,ia2^y.u3[T
u.4.j9,ATAdi3
L144,._ATA9dY	 .c(sTr,.^67
.44i. ke y 	bG.1 ac. t30UNGE STAG:
a4•+.;_I"rAGt
u443_UcCRtb dCU 4GLLTAiDc.LTA20ELTA40ELTAs
;.444,.aT- 3TD
.445..	 TRA
4++ tso.i'a'1fdT 	. ^c
.144blUtLTS
u4 ,+7_AML;XcR	 • 46i
,446 K,rAGc
449 AI14 R;, 60.1 YUU• LT..Dt,ELTZ00ELT4DDELT5

r451 STa T
j4:il.,	 TRA
4 472..P "R'lUT	 . v7
J. 452::3r.LTS	 ,:.3

4454.ISr4GL
4!)V.0 RLS BCD *DELTA:.DELrA4D-L TA40E.LTk5

_457:
ST?ST.O 

TRA
0456.PRINT	 . Y2
u4'2d:ur-TS	 .ul
:i-+59.Am g XER	 .4L1
146.4 ISrAGc	 L
u Mb:_., AI;4i; RS BCO 4 DbEL 7;,UUELT20J ELT413JELr5
.46Z-ST--ST	 .J. V.ls•It.i

d4uu_PillNT 
FRd .65

^4b41DcLTS	 ..4^
w!±!».AMAXr-R	 . .
Y400,..IafA5;
a 4o7,C;E.;K6S 1100 -*JUTAj0ELTA2DELTA4DELTAS
44b3.STaSTL	 ., ,. .,. u..
,r4e9..R-K	 UCJ 4F. :i^'IF STRUT STAGE
r47,,.AilGKS 8GJ _TIME
o471 iTz-z)T
,^47c..	 TRA
^,473i,IW)LG	 E
.414..ANAKLP
j:475^QziLTS	 .1
a4: 7o..PR1NT	 .2
u4774FT4643	 t^L. t.Gsluv.r.Z
u478„lWDS7F	 x
uµ79	 TRA

^r:

^	 ^ ^ „^-..u„^;.,.t^,t^f.^.'ti,.tAr+.x-a....^se.^.r{•'r^:^-ww' cL^."°	 _	 'c",_ _ -. +' =̀..-,Y	 _ f:-	 -•.^?



SIX CEGREES CF FR£E01
GENERALIZED C01

INDSOF.	 2	 CASE G—HOD

A. GEARS INTO PROGRAM

IAITIAL PRINT OUT FOR YPCS

XCGRF AREFF	 DIRFF	 DZRFF
62 * 00000OOEt02 30.9000000E+00 21.90000001

PRINT CODES IDENTIFYING TIME HISTCRY
2SUF

TIY TIMES	 XG 7F	 YG77F
PI7 R OI77R	 _	 RT 7R	 A"IACH
Z677FI ALPHO	 BE AO	 ALPHO:
PSIPU PHIPD	 AX77F	 AV77F
FGY FCZ

` YPCS

AMASS
7i
sa TFFS
' HT NT.

` SAU



3	 F' l

e-:.

CJ
Z
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSDF	 2	 CASE G-HOD	 STAGE	 1	 PAGE	 ip

2 SOF

0.. 0.	 a.	 0.	 12.G824000E+0i 21.8546595E+111	 Q. 25.2k65E06E+¢d'
0 •

11.5139087E+a0
.	 G.	 19.7138563E-02 22.00G00QOE+VL 57.31835.79E+Oa 2h.9698498E+01

6.A9599L7E-01	 0.	 0.	 as	 -29.99999tl843-01 3^ad959999E-01.
2011439334E-01	 0•	 -32.1108781E+00 53.5850000E+04 	 C. O•U..

YP CS

19.762852 +)E+03. f

TFFS

28.4356654E+&4 7 4. 50 5 8U 60E-1G

Till
3,09067687E+04	 -7.38268i89E+03	 -7,38268189E+03	 3e09Q67687E+04

'SAC!

15.304 214E-Q2 20.4914656E-i3 17.8486439E-01 	 O.	 as	 -18.8936665E-03	 D.

PITCH AUTOPILOT
AUT5

DELON A,LPHAE	 AL .FHOi	 ALPODI	 ALPHET	 DELODE `"':15

-14.3779512E-02 19.1993597E-03	 no	 0.	 19e1.993597E-Q3-52.7T66Tp6E-Q2

ROLL AUTOPILOT .;r-..

PHIE PHIET	 bELPCE

, a. U.	 d•

THROTTLE AUTOPILOT
NOUN) =	 1.97378031E+0 p 	-I Q00 000VUE+QC	 -i.L000a000E+aa 	 1.497378031F+0121.497378031F+012

-TD Q N) =	 3.08687555E+04	 7.38268189E+03	 -7.38268189E+03	 3.08687595E+04
CONTROL RESFONSE

DELODI 'DELRDI	 DELPCI	 DELOD	 DELRD	 DELPD
^25.UQGa41i]E+ p tl 35.QatlGOUQEtOO 60.Ca0GCaaE+G0	 72.27a0QQ0E-C3	 0.	 q•

"Di = -1.250AatlGCE- p1	 1.25CGjanpE-Qi	 12596G0+O0E-U1	 -i.25C0Oaa8E-ai
N	 1.975UO0VjE+pG	 -1:000OU000E+00	 1.97500900Eo-00

INTEG RTN. HT =	 1.:0i 333V E-C1
INTEG RTN. HT =	 1.006aaccoF41



III,

SIX DEGREES OF FREEDOM FLhGHT PATH STUDY
GENERALIZED COMPUTE PROGRAM

	

INDSOF 2	 CASE G-HOG	 STAGE 1	 PAGE	 11

INTEG.-RTN.	 HT = 1.COD	 03E- 1
INTEG RTN.	 HT = 1 0OGJO8COE- i

2SOF
G	 p	 g	 1 6	 g ii	 z g	 g55	 g i i as	 E i	 528 , ^139giE-^19-19.774C9U1E-J4 42.65439 90.E»188 14.7133 41 -Ii2 21: 9998L^T9E+^	 .3259896E+60 21.969886 E+Q1 34.H6k3599E{15

1.1.485471 .1E+00 65 . 6617665E -Li-49 . 302775BE-17-11.5358498E-G2-23 . 6016210E -16 429.9263894E-01 89 . 6199421E-19 35 . 7346721E-01
35..4289448E^-18.20.1092442E-D1 20.9237527E--i7-32.2083759E+006 63.5E50000E+04 0. 	 0.
0.

VPCS

19.762852tE+G3

TFFS

28.3C66381E+04 0.

^J
3.07868479E+04	 -7.38248338E+03	 -7.38248338E+03	 3.07868409E+04 .

SACi

15.3258307E-02 19.8641213E-03 17.9094376E-01 11.6354551E-18-64.39706i1E-20-41.7857957E-93-78.43469211E-i9

PITCH AUTOPILOT
RUTS

DELON ALPHAE	 ALFHDI ALPDDi	 ALPHET	 DELODE

-80.1994447E-G3 19.6893ITZE-03-11.535849BE-02-E2.2227817E-03-68.7BB4086E-04-80.1.99444DE-03

ROLL AUTOPILOT

PHIS PHIET	 DELPCE

35.42.8944BE-18.li .8i93416E -17	 0.

THROTTLE AUTOPILOT
ND Q NI =	 i.97022306E+06 -1.0000aOa0E+0G	 -1.0n000000EwD0	 1.97922306E+00
TD1IN1. =	 3.07580473E +04 -7.38248338E + C3	 -7.18248338E+03 	 3.07280473E+04

CONTROL RESPOtiE

DELODi 4ELROi	 DELPCi DELDH	 DELRD	 DELPD

25.. 30OCCODE+00 35.00GCOL3E+00 59.0000030E+0G-80.1994440E-03	 D.	 00

1101 = -1.250008C3E-31 i.25000006E:- 9i 	 1.25000000E-0i	 -1.25000000E-01
A _	 =	 1.97O223C6E+OO -1.90009OGGE+OO	 ^-1.00D000OOE+00	 1.970Z23B6E+0D-

i1Y

O
0



SIR DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED C04PUTER PROGRAM

INDSOF	 2	 CASE G-HOD	 STAGE	 1	 PAGE	 12

INTEG RTN. HT =	 i.CBQ9000BE-01

I
NTEG.RTN. HT =	 1.00300083E- OS

TEG' RTN. HT =	 I	 Ot-^JILQD = 	1
INTEG RTN* HT = 	 i.00L73GG0E-01

2SOF

BC.]^LC3CCE-02 8{1 DGG000dE-02 17.5758142E+01 526G938894E-18 -ii Ii639J24E+QI 2.8566921E+01-67 n 765i415E-i6 2S.031559iE+00
43.959d41uE-19-12.1_97457L-24 73.3967844E-10 i9 .7128433E-02 2i.9995632E+ 1 5 ,3315257£+00 21.9695829E+01

+00 65.3338l9GE-Li7641547E-16-71.4547150£-C3-41,2868642E-16-29.9156020E-Qi 654466T322E-1811.5813221E -i7.
2 .1 p 2EE57	 117
35.418212 0-q1

Z. 12.1459851E-17 19.8445920E-01 	 75.5579131E-i7-32.1249308E+00 63.5850900E+04 	 0. B.

VPCS

19.7628523E+03

TFFS

2d.17E8928E+G4 74.505836pL-iB

Till
3.06673466E+04	 -7.38226577E+E3	 -7.38226577E+03	 3,06673466E+041

SACi

15,.3062294E-02 20.6821668E-53 17.8588131E-01 4i.9234451E-18-98.46?0Q79E-20-23.885fi3pBE-p3-15.3527011E-38

PITCH AUTOPILCT
AUTS

DELON ALPHAE	 ALPHDI	 ALPODI	 ALPHET	 DELODE

-96.97.0752E-Q4 i3.417E623E-03-Ti.4547150E-03-E8,46i144BE-03 11.92[8768E-03-24.8314544E-p2

f ' ROLL AUTOPILOT

PHIE PHIE7	 OELPCE

12.1459851E-i7 24,8519383E-i1	 0.

THROTTLE AUTOPILOT
ND{IN1 =	 1.96628536E+00	 -l.OQ0B10G0E+90	 -1.0000080BE+00	 1.96E28536E+00
TD(IN) =	 3.06354917E+04	 -7,38226577E+03	 =7.38226577E+Q3	 3,05354917E+04

CONTTROL RESPONSE

DELODS DE0111	 DELPCI	 DRLOD	 EELRD	 DELPO

-25.31.10000E+83 35.0663^3]Gt+09 60.0030C30E+0B-24,8314544E-02	 0.	 0.

A	 .I

f

J

^y1J	
^'

V+gYO^.A :ice^^.^_^i"a.^	
_	 _	

-."--r. ^...-

}`r'^.i	 ^	 :h	 ,	 f

...,,._.:..,•..: ^...r-̀ s'	 ..,t,^--

f, l4, r	 ^

_...::a.^..1..	 _	 __	 Yy	 _..._

^	 iii"'

.._^^?^i°
	 '^"n_'



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE G-MOD	 STAGE	 1	 PAGE	 13

NDi s -1.25G00040E-01	 1.250GDOODE-01	 1.25000000E-Oi	 -1.25000000E-D1

INTEG RTN.
H	 -	 1 96E28536E+e7G	 -1.0040a0GGE+G4	 -l.00000O00E+OG	 1.46628536E+fl0

NT =	 lrE0C343G ErGl
INTEG RTNm HT'_	 1.GG'a7Or3SE-.Gi
INTEG RTN. HT' =	 1. CGL00.8GQE-C1
INTEG RTN• HT =	 1.dGD00ODOE-01

2SOF

iN GLCCODE-C1 12 : 3LGGOGCt- ] 1 26.363GE97E.+O! 24•6241D54E-17 !0•.74394911 +01 	 +01-13,9211762E-152.8578925E 24.9066458E+00
-1.9-14.5205541E-04 10.3OB0377E-17 19.7123362E-02 21 9993340E+G1 5 e55.c822729:.3380600E+d0 21.9693997E+01 78.16653DOE-17

11..4732316E+0G 65.067C465E-31-36.4913792E-16-92.3T42241E-03-51.4375792E-16-29 ,.8948015E-01 20.3857095E-17 35.1122330E-D1
c.' 23.78457i1 _- 17 19. . 75157, 893E-01 15.4598498E-16-32 . 1490342E. + D0	 E3.5f503.10AE+0.4	 G. 0•
6. D.

VPCS

f9.Z6285E4E+33

TFFS

28.G339370E+04 7y.5056G66E-13

''r T
3.05350930E+34	 -7.382C554CE+03 	 -7.36105540E+03	 3.G5350930E+04-^'i W'

SACi:.
f f5 2844713E-02 2 .7085939E-33 17.8723997E-01 86.119E548E-18-f2.4729389E-19-35•9928098E-03-23.87045f8E-18

AUTS
PITCH AUTOPILOT

LL^
DELON ALPHAE	 ALFHDf	 AtP00i	 ALPHET	 DELODE

69.5056444E-03 98,4128298E-04-92.3742243E-93-75.4252783E-03 13.6681007E-04 68..5056444E-03

ROLL AUTOPILOT

PHIE PHIET	 05LPCE eo

I 23..7845711E-17 40.03.81486E-17	 0.

.^ THROTTLE AUTOPILOT
ND(IN) =	 1.96192765E+00	 -f.00000O00E + GC	 -1,60000000E+ 00	 1:96192765E460
TDtINI =	 3.049984i2E+04	 -7.38205546E+ 03	 -7.3B20 .5543E+03 	 3.34998412E+1Ik

-CONTROL RESPONSE -

DELDDI DELRDi	 DELP4!	 OELOD	 DELRD	 DELPO

7

a!

L 5
Vic.:"""..".s'.,•-...`_.'^r'yl.""r: `{iJ^.... .... a,-........^.._ 	:5^:...... _. .,.. 	 ..,e
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;f

yi
4 FL	 ^	 li^;	 1	 ^	 k	 ^.	 ^ w^^	 1	 _k.	 ^	 d'

SIX DEGREES OF FREEDOM FLIGHT. PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF.2	 CASE G-HOD	 STAGE	 1	 PAGE	 14
2541050000E+00 . 35,G0000GCE+30 60.0800000 .EtD0	 E8.5156444E-03	 'J•	 0.

HD1 = -1.2500000DE-01 	 1.2500GOCOE-01	 i.25000080E-01	 -1.25000000E-01
_ N	 1.96192765E+06	 -1.9G800000E+.00	 1.96192765E+00INTEG : RTN.	 HT x	 1, a0^3JGOCE-al

INTEG RTH•	 HT -	 1.2C300[03E-El
INTEG RTN.	 HT =	 Ii 0L633G it] E-01
INTEG RTN.	 HT =	 1.06 IC3S3E=B3

2SOF

16.10LOGOOE-0:1 i6•^^0"OLCE-31 35..1513266E+01 73.4319665E-17 i0,245077iE+OS 21.E590697E+ i-Zp3,C75951p 96E-115 2y .7D13 g3E+0E1.3726712E-19-14. 	 7 46:1E-:i4 12.7935919E-17 19.71IB17JE-02 21.999i325E+01 57,3445496E+SQ 21.9691935E+ p1 37„18eZ.4 BE-zg11..4694696E+00 	 64 , 6792589 - 3f-60 .4853446E »f6^80'.9399754 £-"u3-fi5, :6K23$13E -ffi-29.$853064.6-03 45 . 3278954E-17 34 ,7939498E-01O.	 37.7059693E-1719.469659BE-03 25.6799597E-16-32i11.60969E+00 63.5650000E+G4 	 0.	 0 n
G•	 8.

..
VPCS	 .

19.7626520E+03

TFFS

1a 2T.9756959Eta4 74.5GS806DE-10

`^.. 3.93887124E+04	 -7.38184498E+03	 -7.38184490E{03	 3.03887124E+04
i SAC1t

15.:2662817E-02:21,0853484E-03 i7.852B58i£-01 14.2145413E-17-13.$586312E^19-23.2268765£-03-32 n E651r120£-16

PITCH AUTOPILOT
AUTS

..I DELON	 ALPHAS	 ALFHOi	 ALPODi	 ALPHET	 DELUDE

J.5.f;252715E-02 91.4973706E-84-80.9099754E-83-83.1963i56E-03 1(I.2929072E-03-49.605428.4E-03.

ROLL AUTDf ILOT

PHIE	 PHIET	 DELPOE

32'r7059E93E-i7 55.892C08i7E-17 	 Or

k THROTTLE AUTOPILOT

NDIIN) =	 1.957135CW +00 	-1.006000CDE+CO	 -1.00080000E+00	 i n 9571¢¢5 .4E+p0
TO 11N) =	 3.03497E2iE+04	 -7.381B4498E+53	 -7.38184498E+03	 3.C349T0 IE+04

C014TROL RLSFONSE
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED . 'COMPUTER PROGR+1Fi:.

IHOSOF	 2	 CASE G-MOO	 STAGE	 1	 :PAGE	 15Lf
OELOCIi OELRCI	 OELP01	 DELOO	 GELRO	 DELPD

-25.30 CCE05EiF(lo 35.000G3GGE+30 60.0000C30E+80-49.6354284E-03	 0a	 O.

N01	 -1.25080003E-01	 1.25400000E-0i.	 1.25.000000E-0i	 -Sa25000Cgg0E-0i' ^f
N: .	=	 I- 95710504E+00 	 -i.lOG070GGE+OC	 -is4000000.0E400	 ia95.110594E+00.

INTEG RTN. HT =	 I.&4] 33^i8E-di
INTEL RTN. HTry	 1	 G ^30udSErGi i
INTEG RTN.
INTEG RTN.

HT =	 li.aw	 335C3=-G1
HT =	 1'G5GSa1347n-01

2SDF

26a0C6La0aE-9i 20 03BEO.	 6E-Oi 	 43.'5369375E±01 17.0549540E-16 97.8627910E+00 21.8594i15Eti41-33.734G808E-15 2^r 7414872Ef00
t1"

.643.2537897E-19 11.Ovi@396E-:.4 14.8984212E-17 19a7109877E-02 Z1a9965341E+01 57.3492784E400 21.9684626E+01 32.08135.47E-16
12.!e946B15Ee-30 64.4T1661BF-01-99a4139f3iE-16 13.9339637€-02=74,i2B0747E-i6-293.95183.86E-Oi 83.6714601E

.
-17 34.5198117E-Q1

u.. 52.`7C8585GE-17 18i6651EZ2E-L• 1 37.5389514E-16-31.5291761E±00 63.5850000E+04 	 09 0.

^. VPCS

TFFS
jS

^• 270248010E+04 74.5G5806OE-1L

{EE
2 98793543E+04	 -7.38i50495E+03	 -76381	 495E403	 -	 2498793543E+Q4

SAC1

15.233381SE-02 22.603ft301E-63 1T.691i4a1E-0i Zoo 6647725E-17-14.3923475E-19 44.33930.94£-43-k1a6348554E=1p ^'^ ry

PITCH AUTOPILGT: °€D
RUTS

DELON	 ' ALPHAE	 ALfH01.	 ALPO01	 ALPMET	 OELODE

92 3?454123E-R2-69.283382GE-O? 13.9339637E-02 20.00000GOE-02-72.31G4002E-02 i5.39i7342Et00

ROLL AUTOPILOT.

A	 - PHIE MET	 DELPOE.. ^ :0

5237085853E-17 TG.58G08G2E-1T	 O.G.

THROTTLE AU FO PIL DT .r r

ND{TN! =	 1.45899272E+0Q	 -i.00G89 4 LGEFOC	 -1.00000000E +00	 11.45849 7pEtg-+03,	 2695 8TOUN)	 _. 1.48269707E+0;4:,	 7.38154495E+03	 -T.38150495E1.48	 7 0+



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
-	 GENERALIZED COMPUTER PROGRAH Z

YNOSUF	 2	 CASE G-M00	 STAGE	 i	 PAGE	 16' Y^f

CONTRCL RESPONSE ^.

VELODI DELR01	 DELPCi OELOD	 DELRO	 UMPO

25.0009000E+00'35.00006uCE+00 60.0000000E+00 19.9940057E-01	 0.	 0.

N01 = -1.250000DOE-0l 1.25CDOODOE-Oi	 1.25000000E-DI	 -1.25800000E-01
-

INTEG ' RTN.
INTFG RTN.

+30N	 i.9295C444E
HT =	 1• CCDIS9C09E -G1 .

"OEHT =	 L.COL]3C-61

-i.0000000GE+DC	 1.0DD0000DE+80	 1.92950444£+00
rI^

HT =	 1.CgCe30i7E-GIINTEL RTN.
iiiieG RI N. HT =	 1. ;OUaU @0E-trl ,"

230F r

2k	 a p ti.fe:D9c-01 24.900CGU E-G1 52.7251740E+Oi 33.7902083 -16 93.22Ri692E+DO 2^+g 1-51.552i465E-15
.
n 8396583£ 25.11958223E+00

-1817.18397E2E
li.6	 29995t^1D

19.4064129E-a3 34.8760421E-17
67621295GE-0i-13.52457?5E-15

19.7053999	 p 2 21.93236491E+01 5 	 32639 M+ 0 2 y •96 y7164E+0i
1d.T4467Efi -Ol18. 3 335330E-15-30.3919355 E- p 1 13,8412843E-14

53.05112125E-i6
37.229	 04 ° 1

G• 72:5271-62TE-17 18.E68411.E-01
°
32.2770712E+ 0057x4181798 -16° E3 . 5E5 M E+04	 04 0. .

G. 0.

YPCS

19.762852dE+03 {
1 TFF5

25.E4ZG746E+04 74.5a5806GE-10

T1-11
2.83227ME+04	 -7.37921394E+03	 -7.37921394E+03	 2.83227188E+04

SACi r

15.203C876E-02 14.0477610E-33 17.9 72471E-01 31.9179910E-17-40.0694353E-19 l8.i781789E-03-83.1362422E-i8

PITCH AUTOPILCT
RUTS

DELaN ALPHAS	 ALFHai ALPODi	 ALPHET	 DELODE

21&66G2967E-01-41.787C497E-0Z 14.7446706E-01 0.	 11.93U3031E-02-12.2123095E-01

ROLL AUTOPILOT

PHIS PHIET	 DELPOE

72.5276C27E-17 10.924,3659E-16	 0.

ty	 t r^l^.,^'^
	

._
Ri1wMY,..r.:s.^-..^,	 .,..«•,..`°	 ._!S`.'n-• ^ ^.L.:- - 	 ti_^^l _ .i ^ - _	 _	 a'r _-, _^ e'a^ ___ ♦ ^._.,.s.^'<



SIX DEGREES OF FREEDOH FLIGHT PATH STUDY
GENERALIZED COHPUTER PROGRAM

INDSOF 2	 CASE G-HOU	 STAGE i	 PAGE	 17

THROTTLE AUTOPILOT
ND(jNJ	 1.406g 5824E+00	 0BCO3QP.GE+vo	

-.37921394E+03
00noaooag

TO N	 ..1 320 34!5ZE+34	 7:37921.394E+ 03
CONTROL RESPONSE

13EL413i	 DELRDi	 OELPD1	 DELOD	 DELRU	 DELPD

35.0GLUDGE"D rh0.000oCj0E+00 87 * 12616UE-02 0,	 40
8	 u	 E- .4 	 imrpuuuuv g- u

N	 1.8795r.444E+00	 —loaaco)ODUE4_00	 len	 EE+at
INTEG RTN:	 HT	 i .G:,OOGJDE—E1
INTEG RIN	 HT	 VaNIUCOE—Ci
INTEG RTNr	 HT	 1*CaL4CJL0E—Ut
INTEG RT s	 HT T 1j, 40YJ30a.JE-01

1 466954824E+00
i:UO 23 52E+ 

04

—i 2500000CE-01
IN7950444E#00

00
ME

lu 00
0

Z--u,



I
SIX DEGREES OF FREEDOM FLIGHT PATH STUDY

GENERALIZED C04PUTER PROGRAM

IHQSOF 2	 m F G-HOD	 STAGE i	 PAGE

ATA815c030 •03'0
ATA911	 :110,.1,162
ATA812	 3•v9•
ATAA51	 _3439 .343

,.ATASS	 .03L1f•-.027
ATA+353	 0. a.
ATA58G	 27•.267
RFN	 BCD 3E.- 30UNGE STAGE
QECRES BCD 40ELTA10ELTA20ELTA4DELTA5
ST-STD TRA n e4. n On C.

132

r

DO

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

0:6	 i ZO.47^4GG0E+03 37.584Lfr30E+04 .a.	 i9 n 4523'83E-132-15,0964299E+03-32.38083gg7E+D1 13.5139736E+C
^}•	 41.53E24GGE+03 34.6154400E+04 0 n 	 33 n 719AC33E-G2-30.0976160E+G3-22.7a4964iE+ai 15.580644 't
3.	 41.53824:CEtC3 34.6154443E+04 t^. 	 33.7i98733E-02-?0.G9T6160E+Q3-22.7949fi41E+	 401 15.5Ra6441E+C

6a n f231549E-93 :42.079 4LQEt»3 34.61.54400E+04 26,0394122E+03 37.82?0153E-f8 2-30 n 4Ea6440E+Q3-33303747CE+Qa 15.5529374E+0
68.E231949E-D 342,079 4CaE+93 34.6154400E+04 26.0994122E+03 3 •&Z20153E- 2-30 n 4EB 440E+03-33..3r3747UE+ 0 L5.5529374E+C

HUVP	 YGPT	 FTRK	 FTRY	 FTRZ	 HA	 HB	 BQELTA

53.30^CG09E'-02 1.9.3251L83Ehi1 a. 	 C n 	 -G n 	 G•	 0.	 -12.4274547EfC
53.3auCCa3E-02 19.291765EEF	 '101	 .	 0.. -`J.	 0•	 a n 	 -27.a"327'J96E-
UQ.JDC p d0E-Q 19.2917656Ea g1	 p•	 G.	 -27.032a966E-8

.u1E5 16E- u3 E3 . 25	 172G8GGE-]Z 	.49T9A34£+02 76 . 38788646-10-26 . 66T039IE +03 33.9993308E+02•	 68.6231949E-G
65.6165216E - 03 63 . 26 U8CGE-O2 17 . 4979834E +0Z 18 . 3578864E-f0-26 . 6670391E +03 33 . 9993306E +02 a•	 64.6231949E-0

S02	 S01	 s	 5202	 S201	 S2	 ONET01	 ONET

a. AN	 a n 	 as	 a.	 a.
a•	 a.	 n.	 a.	 as	 G n

	

a.	 0•	 a,
3•	 0•	 23.7198857E-a3. 0.	 0 n 	 06	 37.7779342E+0pp-99a5635567E+L^9
0.	 0.	 20.719885YE-03 0.	 0 n 	 U.	 37.7770342E+08-99.5635567E+84

FTRA	 FTRB	 F $RC	 HTK	 MTV	 MTZ	 F)[ M	 FYM

11.5419410fk03 2ti.i71E6a1E -10-52 . 1798243E+03 74 . 6;]94339E-08 -89.9252459E +04-23 . 2883613E-0a 11 . 5819410E+03 20 .771EEAlE-10

{

3

1

F'

1
^ 	

k Y ..

3	 1

re



00

0 ^.
D >

C7p.

r- m

A g

SIX 
DEGENERALIZEO ECOMP TERGPROGRA 

STUDY
M 

INDSaF 2	 CASE G-MDD	 STAGE i	 PAGE	 233

FZM	 LH	 HH	 NN

-52.1708243E+05 r4.6094339E-08-80.9252459E+04-23.28B0613E-G8
(Y	

VPCS

is	 19.7628520E+03

EFFS

47.3664943E+02 18.6264515E-10

. T(I1
4.45334947E+03	 -6.40843537E+03	 -6.40843537E+03	 4.45334947E+03

,.rw SAU

13.9973794E-92-82.3048755E-03 20,6531555E-01 :29.0534729E-16 45.9797719E-17 10.1972272E-02-i9.5568460E-iT

PITCH AUTOPILCT

rV
'DELON ALPHAE	 ALPHDI ALP 001	 ALPHET	 OELnOE

r4^ to 13,16.66987E+ 00 78.1275532E-03-16.9599305E-01 :0 n 	 88.9361407E-03 12.0879758E+00

ROLL AUTOPILOT

PHIE PHIET	 DELPCE

1^
4y

-51.3339bS1E-15-.10.8719756E-15 	 0.

, THRDTTLE A UTOP IL OT
NIMN) =	 1.080000PIE + 00 - .03040000E+ C0	 -1.00000000E + 00	 1.0tl000tl0	 Ettl0

}
TOM) =	 1.62326570E+04 - .49843537E+tl3	 -6.40843537E+03	 1.62326570E+134

CONTROL RESFORSE

OELOOL OELR4i	 DELPDi DELOO	 DELRD	 DELPD

25.1000000E+ 90 35 . 000LOGOEt09	 6'0..9Grr9EGGE + 00 12 . 0879758E+ 00	 0.	 0.

N01= -1.250008.C7E-01 1.F5G0800GE-01	 1.25004040E-01	 -i.25000400E-Qi
N	 =	 1..1].BG4565E+00 -1.00G00000E+00	 -1.G0004000E+00	 1.11804565E+09

INTEG RTN•	 HT	 3;20G300_GE-02
INTE6. .RTN.	 HT	 3.2GGOOOOdE-E2

2SOF

14.2.932509E+00'14.29325COE+0G 39':.:l.662519E+02 20.49fi1952E-13 23.2375682E+00 19.0799790E+01-40.2368158£-14 29.9833049E+00
-17.2'3429C:5c-1.6^-28..i8.53774E-03- • 31:.7894154E^17 .17.3312833E-02 19.3141292E+01 44.3036488E+00 19.3138425E+91 55.7600411E-14

r^r ----	 -	
R'ty	 _	 -.c..	 _	 ..,.._.. ^"-	 ^^-w-^.^,d.--%..-=..c:13:ri'-+	 :.a-a.rre'^+Et^r=-+^^""' _ ---+ir'-'vwd,.. -'+--"_'_.-. 	 ^	 --	 =`^`?-',^	 ._	 - •̂^-Tics..•"^^.^



T

SIX DEGREES OF FREEOON FLIGHT PATH STUDY
GENERALIZED CDMPUTER PROGRAM

IND40F '2	 CASE G-MOD	 STAGE 1	 PAGE	 134

1Q.522814eE-0189,3073a98E-0i-12 . 0828211E-14 31.7471641E-01 3.963RggU^1E5-31.218218.5E-02 16.5415316E-14 86.!,856782£-01
..	 -66.802C698E-15-27.7076000E-01 12.3454787E-14-1 ,65974 6E+ 0 63,9$50000£+04 0, 	 -G.

-0.	 at

p

D.

LGEAR

DELTA P P2 FT ';R	 SF	 AA FC2

0. 30,4704030E+03 37.5840003E+04 0. 11.204127EE+00-150622465E+03-32.3075227E+03 13.6164919E+84
a. 41 5.3824u0E+,73 34,6154480E+04 0. 15.24;,8383E+Oa-3C:D5i33i5E+03-22.7.499251E+Di .15.5852725++64

+C415.5852725a..
58..4055998E-03

41,538246GE+33
42.0798400£+63

34.E15443GE+04
34,£1.54470£+04

0.
21.5.3.18687E+03

15.2+rC8383E+00-3a.0513315E+03-22.7499251E+01
1E4G14796E+ p 0-3 p .4388796E+03 67.4352917E+00 iS.S579i39E+04

58.40.55 9.98E-03 .42.0798400E+33 34,61.54400E+04 Ell 63:0687E+03 16:401479EE+110-3D.4388796E+03-87.4352917E+9D 15.5579139E+04

MUVP VGPT FTRX FTRY FTRZ	 NA	 MD DOELTA

53.a0C.CC00E-62 19.2896331E+31 8. 0. -00	 0.	 0, -12.6365515E+Ca
53.aD"uGP55E G2 19.2615377EtG1 0. 0. -0.	 00	 Of -26.6845361E-61
53.331+00	 8E 0a 19,261.377E+01 9. at -B e 	 0.	 as -26.6846361E-D1
38 91:5ZC34E-D3 37.4633752E-d2-84.2466217E+01 81.4117251E-11-21.6492838E+03-16.4559496E+02 	 at 59.4055998E-03
38.9152004E-93. 37.4633752E-.,2-84,2486217E+01 81,4117251E-11^-21:.6492838E+03-16.4559496E+02	 Be 58.4455998E-03

SD2 SDI 3 S202 S201	 52	 OHETDI GMET

6, 6. 0. D. a,	 G.
D. 0 . .

00
a.	

0

a
0 . D a, :	 :	 8.

pp.
O le

a.7
gg	 55	 ap Qp

S:	 8:	 :28303	 +C0-18E
g	 a6 g	 p

Ia039E+C0-9B.iR:

F.TRA FTRO FTRC MTX MTV	 MTZ	 FXM FYI!

448,2239430E+0.2 16.565SD63E-10-43,0621373E+03-34 * GO69469E-09-76.4532536E+04-59.5706964E-09 48.2259438E+02 16.5659063E-10

FZM LM HM NM

-43.0621373E+93-3D.6C69469E-09-76.4532536E+04-59.5706964E-09

uPCs

19.7628528E+a3

TFFS

31.E419870E+02 18.6264515E-15

Till
4.29873437E03	 -6.39352614E+03	 -6.39352514E+03 	 4.29873437E+03

SAii



,: E

SIX UbbRt6] Ur r ltr-tuun ri-tuns rxln an.ul
GENERALIZED COMPUTER PROGRAM

ItJOSDF 2	 CASE G - NOD	 STAGE i	 PAGE	 135

26.T90Q0.01E-02 20.1650.888E-62 10.4186423E-01 28.5154577E:-16 43.9688392E-i7 30,8992624E-1,2-18.343A462E-i7

RUTS	
PITCH AUTOPILCT

DELOH	 ALPHAE	 ALPHOL	 ALPDOI	 ALPHET	 DELODE

13.i666987E+06 78,127.5532E-03 31.7471641E-OL 06 	 88.9361407E-;03 12.0879758E+00

ROLL AUTOPILOT

PHIS	 PhIET	 DELPCE

-13.3339011E-i5-14.8719396E-15 O.

	

NDIINI = le0 .CBDOGUE+00 	 -i.0004OTCpHOE+pT
pOE AUT - i C00

	

80900 MO0	 i.p08pG000E+ 0

	

TOt1N1 = 1.6E:177478E+04	 -6.39352614E+p3	 6.393E 2614E+E3	 1.62177478E+S 4
CONTROL RFSFONSE

DELODi	 DELROi	 DELPDI	 DELOO	 UELRD	 DELPD

1\7	 25.0080003E+:Q0 35.000500UE+30 60.CGO4aJ0E+00 12.0879758E+60 11.1853557E-13 0.,j
	NOL= -1.250009GGE-^7 1	 1.25C9Jpp0DEe-GL	 1,25100400E-Di	 -1 n 250000DQg-Qi

N	 - 1.18804565E+ GO	 L.QOL^OQOO6E+00	 -1.0G000OIBE+00	 1.10804565Et00
INTEG RTN.	 HT a 6..20G880aOE-03
INTEL RTN•	 H7 = 1..2G:OOG30E-G2

25DF

14.3732507E*00 14.3732504E+63 30,3265939E+02 20.9463809E-13 23.i0 1t9G40E+00 19.0275;SiE"i-38.8922498E-i4 36.6893i63E±00
-17.4B^094]E-16-24.34675J4E-J3-33.3473637E-17 17.2647997E-02 i9.2734099E+81 44.117PJ95E+84 3.9.27213.80E+Oi 5E.91i4143E-14
22.3155596E-'G1 91.622B551E-01-11.7i12E56E-i4 .26.696LL31E-C1 53.8246167E-i5-6 .34D8179E-02 IE.9196952E-14 84.9887621 -Q1
a t	•-76.2C19894E-15-22.5825575E-01 2G.219:i60G-14-19.1666496E+09 63.5150000E+04 0. 	 -^0.

-u.	 "G,

LGEAR

DELTA P P2 FT SR	 SF	 AA FC2

G. 30.47040GGE+33 37.5840030E+04 0. i0.381977EE+GO-15.0648349E+03-32.313C7O4E+BL 13.6162333E+04
00 4i.538240GE+03 34:E154403E±04

+0.4 S
. 12.7671577E+80-30.059051DE+03-22.7557698E+Oi i5.5845Q'16E+04

HE+D.
16.J5 Ok68E-G2
10.050466E-02

41,5342.410E+33
43 rj2 - 9494E+33
:uKA490tt03

34.6154400E
34,615447CE+U4

.
43.1212652E+ pp 3

12.7671577E+00-.BoD59D518E403-22.7557698E+GI
13.45?9483E+GC-4G,	 507852E+03 23,2446237£+OQ

19.5945 °U	 4
14.6291588E+.04

43 34.61544'1GE+04 43.5212652E+03 13.4529483E+0B-40.0507852E+83 23.2446237E+00 14.6291568E+04

IIUYP VGPT FTPX FTRY FTRZ	 HA	 H9 ODELTA

530d0i+PM E-02 19.25D87b4E+C1 0. 0. -00	 0.	 Q.	 -12.3694fiZ5E+Q0

L~+9 ^

10

J,

4	 +	 4



SIX DEGREES CF FREEDOM FLIGHT PRfM SiuuY
GENERALIZED COMPUTER PROGRAM

INOSDF	 2	 CASE G-HOD	 STAGE	 1	 PAGE	 136

53: p a0 p a00E:-02 19.2269297Ea31 06	 0.	 -0. at Q.	 w25.'Jt9834E-D1
53.3QLfl	 QE-p 2
11. a44t22E

19.2269297E+61 Q.	 a.	 0. 0.
94.35597.DOEf p i

.	 Z55s32963 4E-1'
1^1.858046SE-p-$3

11.31144622E-Q3
10.1473348E-02
133.8473348E-62

49 3709(182E+01 15.9599.449E-IQ-43.6738231E+ p 3
49.37Q9E82E+G1 15.9a'99449E-10-43,6738231E+03 94.3559Ta0 E+Q1

p .
Qe	 14.53514451E-0

,. k 5-J2 S0l S	 S202	 5201 S2 OHETBI	 OMET

v 0: d, 0. a.
6. 6. 0.	 Q.	 d. a. 0.	 a n

' 48.7688237E-0.1 19.86770073E-1i1 76s862a â7QE-43	 0.	 0. a. 10.4839976E+0-10.0473246E+p1
41.7688237E-Q1 19.8077073E-01 T6.p628070E-a3	 Be	 0. a. 10.4a39976E+ Q-1p.U47320QE+pl

FTRA FTRB FTRC	 MTX	 HTY MTE FXM	 FYH

13.8a5G8.46E+Q3 3Z.3975353E-10-86.2425384E+03-69.5963915E-09-1.484512012E+d5-11.3102906E-09 13.8956848E+03 32.3975353E-i4

FZM L11 HM	 NH

^`,^ -84a95kiikTE+p3 2^.9165213E-09-54.1966562E +p5-11.3102905E-Q9

VPCS

h7. 19.7628520E+43

Mt1 TFFS

^ yr -12.3115435E+0:1 0.

q Till
atc 3.98554296E+p 3.	 -6.37856789E+03	 -607856769E+03 3.98554296E+03
y.	 : SACi

26:TQ M a4c-02 19.6454146E-02 t0.E977815E-Q1 27,63a6a67E-1fi 44.6961526E-1T 29.a1fi96Z1E-82-17.3025519E-17

"^- PITCH AUTOPILCT
RUTS

DELON ALPHAE ALPH01	 ALPDO1	 DLPHET BELODE

13,E666987E+00 78.1275532E-03 26.6961131E-01	 On	 88,9361407E-03 12.0879758E+00

ROLL AUTOPILOT

PHIE: PKET OELPDE

-11.3339811E^15-10.8719796E-15 p.



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY :•7
GENERALIZED COMPUTER PROGRAM{

INDSDF	 2	 CASE G-MOD	 STAGE	 i	 "PAGE	 137

N0[iH1	 c	 1OQOQ DOPp E+00
TD IN 	 1: 1=	 0	 895E+04

THROTTLE AUTOPILOT
-1.0Q0+300GOE+09	 -1.QD000ODDE+QD 	 1:90 ON0OUP, 20
-6.3	 8	 +76789E-6.37855789E+03	 1.	 2027895 	 4 .q

CDNTRLL RESPONSE i-ap

0ELD01 DELRDI	 DELPLI DELOD	 OELRD	 OELPD

25e48D0000E+00 35.00000G0£+au 60.003000CE+00 12.0079758E+60	 0.	 8.

N01 = -1.25CO0000E-01 is25GDD028E-D^	 1.25Q00000E-Gi	 -1.25000a00E-81
N	 -	 1.09804565E+80 -1.DOE000	 0E+D	 -1.0000,7000E+00	 1.09804565E+00

INTEL RTN. HT m	 1.20233080E-02
INTEG RTN. HT =	 1.2GL MOO E-02

ZSDF

14.45325C3E+03 14.45325 .G5E	 35.4746L68E402 -t30
-19.	 4.16-

2ie437024GE13 22 8837139E+00 18,9771848E+Qi-37:2590B43E-ib 31.'31fi2674E+00

32.8035252E-01
88562E-39.7623934E21.943L4L7E-03--17

93.7D53518E-D1-11.2494774E-i4
19.23384D7	 3.9365307E17 n 2293 yyi2E-u2	 +01	 +00 19423iQ432E+01

24t25B7621E-01 63.6523556E-15-47.7231992E-02 17.3668557E-14
58y2909869E-114
83.9330205E-U1

0•	 -84.1D.'^72Z2E-15-2i.743415ZE-01 23 1994427E-14-20.4314161E+OC 63.585OaDDEt04 	 Do -06
-0. -0.

N
LGEAR

W DELTA P	 P2 FT	 SR	 SF	 AA FC2 d

as 30.47G4003E+03 37.584000OErd.4 O.	 iD.1236589E±00-15.065EG48E+03-32.3148505E+01 13.6161503E+1^4
D. 4i.5382400E+03 34.Ei544SQE+04 0.	 11.42703GEE+00-30.0632434E+03-•22.7589428E+01 i5.5840813E+04

.. 41,53824.10E+33 34sE154400E+04 -0	 11.427006EE+0030e0632434E+83-22.7589428E+0 15.5840813E+04
A

54

.

.485047 4E+03 11.BC174T1£+60-59.1245331 E+53 33.0106416E+00'13:T39132fEt54iZ.0.0 E4^" y7a-02 4r9 .1SD74736+33.34.615+4i400E+a4

HUVP VGPT	 FTRX FTRY	 FTRZ	 HA	 HO DDELTA "*

53ra000000E-02 19:211 .64050+01	 8. as	 - Gr	 0.	 Or -i2.0297349E+00
53r0OG000.3E-G2 19.i.^	 311OE+01	 0.

19.1 L31lD^+51	 0.
04	 -8.	 a.	 at

0.
-23.0934D32F^L1'
-23.0934032E-01

-.
53.7GGOCCOE-G2
13.28B4819E-L3.12.7218L42E -32-73.0430103E+01

D.	 D,	 0.
18.85737912-10-•54.9671595E+03-13.8168232E+02 	 0. 12.00641295E-C2

13.2884819E-D3 iZ.7218142E-32-73.0430103E+01 10.85573791 -10 »54.9671595E+D3-13.8168232E+02 	 0. 12.0064995E- 02

SD2 S01	 S 5202	 5201	 S2	 OHETD! OsiET

G. 04	 0. 0.	 0.	 Or	 Be 00

b'
04 G.	 0 . 0.	 .0.a

a.	 0.
il• r

D.
1j ,g8299l4E+ G.25.93j8963E

D.	 Q.
-JJ1 24.9333344E-02 3522D 57E+ p -.	 0.	 Or
	 :15:9. 0.	 O.	 352Q25TE+9p-

1Q•1154565Et 01
10i11545b5E+011a2.9914E+aa 25.93,78963E-UI 24.9333344E-02

FTRA FTRB	 FTRC liTX	 HTY	 MTT	 rXH FYH

^a 14.ED1611GE+D3'38. 5144305E-18-10.$97DL95f+Q4-1G.fiT3l589E-Ge-16.8800565E+05 12.3320655E »08 14.6016110E+03 38.6144305E-10r. r+n

4

I	 ^	 +'	 ^	 3j1 	 + } ^^ ;^ '	 ^ ^	 ^^ 	 ^	 ...	 - .^_	 __-^.`^`_xl- _.•MT	 -_-^___	 'Swr^_'.



,p

rx

?V

i

f

SIx 
OEGEN RALIZED EOMPUT RGPROGR A STIEDY

	INOSOF 2	 CASE G-MOD	 STAGE 1	 PAGE
	

i34

FZH	 LH	 mm	 NH

-3.1i,5540134Ef04-41.696107.9E-30-i8.20252fa0E+05 12.3320655E-08

VPCS

39.76285211E+03'

TFFS

34.ifi13C21£+OZ 0.

3.67208804E+03	 -,6.3640299iE+0.3 	 -6.3.64M91£+03	 3.67204804E+03

SAC+

Z6.7080000E-62 19.1584587E-02 30..9487494E-01 26.5487667E-16 49.5696570E-17 24.5030455E-02 i6 n 2664934E-i6

,1UT5	
PITCH AUTOPILCT

DELON	 ALPHAE	 AL FHOi	 ALPDDi	 ALPHET	 DELODE

13.8666937E+00 78 1275532E-03 2.4.2587621E-01 0. 	 44.9361407E-43 i2.0d7975aE+00

ROLL AUTOPIL,2-

PHIS	 PHIET	 DELPDE

11.3339611E-15-10.871 1.796E-15 0.

NOITN) = 1.092110000E+C0.	 -1.001100000E+OCE 
AUTO 

IIQ9109O8OE+90	 i.44t54 Ita t^0
TOIIN) = i.6.144251SE+a4	 6.3fi40Z99iE+O3 	 -6.36402991E+03	 1:6188"1915 + 4

CONTROL RFSFONSE

DELOOL	 DELRD1	 DELPDI	 DELOD	 UELRD	 OELPD

25.O000DOOE+09 35.060CUDDE+00. GO. .000DE3DE+00 12.0879758E+00 11.2798279E-13 as

NUi = -1.25000090E-Oi	 1,2500001!OE-9i	 1.25090090E-01	 -1.250Bfiil40li-01
H	 1.988645E5E+00	 -1.D000a0O OE+CO	 -1.00000DOOE+DO	 is 03804565£+00

INTEG RTN.	 HT'	 1.29400994.E-02
INTEG RTN.	 HT = 1.:20CBaCSOE-02

ZSDF

14.5332500E+00 14,5332500E+00 30.6282977E+02 21.B79962BE-13 22.5842038E+00 18.9218739E+51-3.03187105E-14 31.4294374E4411



SIX DEGREES CF FREEDOM FLIGHT PAN STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE G -KOD	 STAGE	 L	 PAGE	 139

-iq cj 3749JZE-^irb2 i.23i86 i 3E- 33- rf^ 4 t49 6151 E-1 4
  - 

ki e186491 2E-0 1.
- 	

1- 1
17.19hQ55 7 E-02 i q . i9 f# 4 fi9 E+ Oi 4 3 9?572256 E +00 19 Bt34328.13 E-01 T 8o99q 28 2 sE-15-i 2 a4743iG2E- 1 17 :9156682 E:82 IRPRNE ftGo :

!356425C243E-	 a_92*433693GE-15-13a.9503373E-D1 28.3381443E-i4-22.572271eE+00 63.5850000E+04	 0, -00

LGEAR

13ELTA p	 P2 FT	 SR	 SF	 AA FC2
0. 30 47040Q0E* - 03 3 7 o 5 0 4 0 0 3 0 E+C 4

41.93824 a aEI-33	 L5 4 4 9 9 E+C 4
B *	 94:63724^4E-0i:15:g^77^flaE+03-32.ZJ93036E+01

BE
i3a6i594?7E+Gt+

Do
Do 34 a 64lt53d24'.flEfG3 34ift5440DEtO4

Be	 92 baEka?	 41	 a	 00 VE+03-22 . 764059CE 4 01
Do	 92t6C6G7DCE-01-30&0700017E+03-22 7640590E+

150034855E+q4
I5m5 a 

34 55E+04150385952E-Z2 59.3264785E+03- 34.E154439E+ 
1 
4 72. 9135732E+03 92.022fiE45E- I 

i:68:73382laE+03 31:E422023E+sl 12.1018382E+04
15.3385952E-02 59 . 8264785E + 03 341E154400EfG4 7R:9135732E"3 92s922OS45 E w-al 68 7335ZlBE#-Q3 31 . E4220R3E + U0 12 2 1010302E+04

HUVP VGPT	 FTPX FTRY	 •TRZ	 MA	 ma DOELTA

53oa.5:0003E-
. 
02 19.'17 091.2 BE + 0 1	 6. 0	 -0. 	 0.	 a -11*6199589E+00

53.:09.1ECCE ..02 19.15,	 0.r' 5Z 4CE 4-01 as	 up	 a-Be 20..0762269E-01
53..JaGC300E-a2 19,15-3504ZE+51	 no a,	 -0.	 Do	 04 -20,07622E9E-Vl
13.104C456E- t G3 12.512.147E-02-96,3722743E+Di 23.8333530E-1G-73 5439375E+03-17. - 93?579iE+02	 0. 15.0385952E- 213.104C406E-03 IZ.51ZC147i:-ij2-96i .3722743E+G.I 23.833353UE-10-73:5439375E+0 ,3-l7o9375791E+C2	 O•

^'
,i. SDZ SDi	 S SZD2	 S20i	 S2	 OMET01 OHET

m
LTV ab C.	 06 00	 B.	 a

as	 Be	 a:	 aJ) at	
Be

0:	 t, aE54 E37^9v	 - 01 0 0
34.3102363E-01 4 q o210888DF-6.2

o	 00	 00	 Do
11 o	 Be	 00	 9: 93fl-64 -35E+ 3g-i0 a 253110?E+Ci

-.9.0,07aU654E d! 34i3iQ2353 E -DI	 49,-2108880E"02 fis	 am	 Be	 1909396435E+ -18.*2531107E+01
FTRA. FTRB	 FTRC HTX	 11TY	 MTZ	 F)( M FYH

19..3132 445E+43 4 g .G gg ca43E-iB-L4o5827i46E+04-73.795753DE-09-25 * 3532245t+Cs-Z?.7968325E-06 19 * 3132445E+03 49i0990843E-i0
ff

FZM LM	 HH MR

-14. -344760 ZE+G 4-1 7. 05950 93E- JB-24. a 831 848E+Q 5-27. 796832SE-0 8

W..
^pd
I TFFS

-67olL49788E+02

T(11
3-35046Ci0E+03	 -6.34956285E+03	 -6.349562 85E+03 	 3. 35846010E+0 3

SACI.

00

C)

'0
C:

fig



SIX OEGRfES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED CONPUTER PROGRAM

	

INOSDF 2	 CASE G-NOD	 STAGE i	 PAGE	 140

2i.7080DODE-D2 18.7gD3D54E-12 13.1559547E-01 25.2298516E-16 49.128732EE-17 28.643338TE-02-13.74t2788q£-#7

RUTS	
PITCH AUTOPILOT

_	 DELON	 ALPHAE	 ALPHOI	 ALPODI	 ALPHET	 DELQDE

13.8666987E+00 78.127553ZE^-03.18.3432Bi2E-01 0. 	 08.9361407E-03 12.0879758E+¢0

^.:	 ROLL AUTOPILOT

PHIE	 PHIET	 DELPCE

11r3339811E-15-1Do5719.796F 15 D.

THROTTLE AUTOPILOT
HOIINf = 1.00000 M E +,10	 -1.0040DDa0E + 00	 -19QDD0000DE + 00	 1.np0E0D0B£+0^
TO(INI = 1.61737045E+114	 -6.34956285E+03	 6.34956285E+03	 1.61737845E+04

Q	
CONTROL RESFONSE

rQ

r	
(	 DEL001	 DEL401	 OELPDI	 OELOD	 PELRD	 DELP©

25.1000DDGE+D0 35.00GCM EtO@ &D.ODaQC10E+00 12.D87975BE+00 i1.326049EE-13 0.

NO1	 1.250009C7E-01	 1425000DOCE-01	 1.25000000E-D1	 -1.250BDM E-01
v	 N	 1.17804565E+00	 -i.BQC00DD8E+0O 	 -1.00000ODDEF00	 1.07804565E+Ca

I NTEG RTH.	 HT = 1.2^70GOGBIE-02
f;	 NTEG RTN.	 HT = 1.2Cd MODE-02

y+



}I

It.

St. .

h

11.!

1
N
4

0Q

Q0^

c: )lp3p 0E-"1

's

SIX DFGReES OF FREEDOM FLIGHT PATH STUUT -
GENERALIZEO COMPUTER PROGRAM

iNDSCF	 2	 CASE G-HOD	 STAGE	 1	 PAGE	 382

NOUN)	 _ -2.00000000E+OC +OCE 
AUTO 2a4C^OQ000E-2.C.0030000E+GO -2.000(l0080E+00

TOfIN) =	 3.10708549E+04 -2.12466332E+C4	 -2.12466332E+04 3.10788549E+04
CONTRCL RESFONSE

OELQQi DELRDI	 OELP01 OELOD	 DELRO	 BELPD

-25.8000000E+0.0-35.800@000E+JO 6010000000E400 79.8597584E-01	 0.	 G.

N01 = -1.25L00000'e--Q1 -1.25000OCOF-G1-1.25003090E-tli -i.250DODOOE-01
N	 = -1.7650 11000E+GB -i,76500CGLE+.CC	 -1.7650dG00E+CO -1.765000GDE+00

INTEG RTN. HT =	 6,3CBOQG03E-G3
IHTEG RTN. HT =	 6.002000QaE-03

ESOF

22.3732505E+00 22.373250UE+30 43 n L286769E+G2 25.29i822GE-ii i9,05C236EE+00 11.9i83677E +OI-85,044i578E-i2 23,6426833E-01
-88e3621796E-14 68.6726824E-04 25.7875269E-13 +8G 11:182649E.+G1 36.3380235E-1
54.8557848E-02 11.365B534E-32-40.8837136E-1Z

10,67E14754-02 1i.91B39iiE+01 16,8724334)
52.G5971u2E-02 24s'6L1550E-12-26.3710762 -82 17.4 91148£=.11-15.0052903£-D2

Da -66.962ii 72E-i2-99.8921245E-01 48.2594933E-11-31,928D837E+B0 63.58560OGE +04	 G.	 - 8.
-J. -G.

4

I-

LGEAR

DELTA	 P	 P2	 FT	 FR	 SF	 AA	 F02
S+	 +	 8	 8	 8 6	 3	 3	 0 7 3. 47294413E+03

24i62871a26-
28 Sb327CaE-82 19.4458833E-1C 38.1085369E 04 97.3336991E G3 3.733148 8 03 95. Z 1293E G3 2.336 721E q 

a2 18.6227846E+J4 349486843Et84 13,91C.33L3E+c4 24.94974}2E-8j_1j,4B90R Ug4E+S4 g1.8957 g iIE+80 8.3,1646447E+03
24.6Z87152E-52 18.62278k g c+J4 34:948BE43E+04 13.91 3303E+G4 24.94974112E u 1 .489:] 4E+ 4 31a895791iE± t7 B3.1E46447E+03
23.1L3 r 82 c-.S2 17rC68743CE+U4 34.947OS39E+04 12.Bdb9197E+C4 29.71064B3E-02-12r386C5.24ErC4 31.86114346+ 0 94^7 ,9164p758E+C3
Z3.1035R2DE-02 17a06B743FIE+34 34:9470939E+04 12,8369i97E+„4 26.71564B3E-62-12.3667524E+04 31,8611434E+50 9.1.9i6Q759E+03

HUVP	 VGPT	 FTRX	 FTRY	 FTRZ	 MA	 M9	 â DELTA

97.34583C5E-05 57.8B87a13E-34 94.45B3BJ5E+00-14.83i7927E-07-976333T855E+03 16.2754935E+01 0. 	 28.8632704E-02
18,7347897E-02 11,1755188E-31-26.C735936r+G3 16.11136232'_-07-13.9172365E+C4-46.4297707E+;3 45.8285679E+03 24.6287152E-02
IB..r347A97?-02 11a1755186E-31-26.-97 -s593EE+C3 16.111]5232-OT-i^,9172^6^E+:4 «46,0297797E+03 45,8285679E+03 24.6287152E-02
1813767901E « 02 18.96194392-J1-23.5464234E+03 24.991:665E-C7-LR481313^02E+04-41.92746E7E+^73 41.EGUR659E+03 23.iC35829E-02
18.37579CLE-O2 16.96198392-01 «23.54642.14E+G3 24.935:665E-C7-t2.81313GZE+C4-41.9274668E+03 41.6638660E+03 23.103582DE-02

SD2	 SGi	 S	 SZO2	 Sul	 S2	 OHETDI	 OMET

24.6,721,57UE-82 53.4119467E-33 37.2E69628E-02 no	 D.	 20.8292787E-03 30.1398027E-0i-69.2427527E+D0
ZB;EOi1462E-33 36.8289422E-G2 '2.6552436E-01 Oa	 0.	 20.6276817E-03 -22,3558695E-01-E6.9458352E+0G
-28.EGii4E 3E=a3 36,a2d9422E-02 12aE552436E-01 06	 0.	 Z0.8276917E-03-22.3558695E-01-66.9458352E+BO
15.589779dE--C3 47.4913794---32 12:32761866-01 3.	 0,	 20.7294346E-a3-29.E-223104E-01-66,3845254E+G0

-15.5897795E-03 47.4913794E-52 12.3276166£-Ci B. 	 B,	 26.7294346E-03-29a62231B4E-31-66.3845254E+00

FTRA	 FTR9	 FTPC	 HTX	 HTY	 MTZ	 FXM	 FYM

Su,.08Cu228Et04 73.554513?8E-J7-63.1678698E+04 34.8302637E-06-13.0652766E+05-12.346868OE-06--iC.BB0;228E+04 78.5549826E-87



r ^^
SIX DEGREES OF FREEDOM FLIGHT PATH STUDY

GENERALIZED COMPUTER PROGRAM

INDSDF	 2	 CASE G-HOO	 STAGE	 i	 PAGE	 303`1
{1`

FZH LM '.	 HH	 NH
^J}

-63.1678893E+04 35.2495356E-05-13.D73354!iE+05-12.3448680E-06

VPCS ?--i

14.7628520E+03 #r•

TFFS
r'

-3 p .I96454J,E+04-7k.505'lr060E-1C r	 ^,

-1.715i3943E+04	 -1.715.13943E+04 	 -1 715i3943Et04	 -1.71513943E+04

SL^L

26.70000OOE-92 26.77537G1E-02-64.0489830E-04 36.48.55640E-14 36.4081347E-14 52.i440509£-02-84.7025384E-14

PITCH AUTUPILUT
RUTS

t
OELON ALPHAS	 ALFHDI	 ALPOD1	 ALPHET	 DELUDE

l 3 .f566987E+0a.78.i275532E-p 3 52.0597102E-0Z '0.	 88 .93G1407E-g3 79.0597584£-01
ROLL AUTOPILOT

PHIS PHIET	 DELPOE 1

-11.3339811E-i5-10.8715796E-15	 5.

'THROTTLE AUTOPILOT_
ZZ	 {{^^ppr	 aa

-3olOOD369ZEtO4	 --2..1171475E 04	 -3.1Ip0364 EG4TO(INJ =	 Zol176i4T5E+Q4

i

CONTROL RESPONSE

ORLODI DELRDI	 O£LP01	 DEL00	 DELRO	 OELPD
I^ -Z5'.00GpGp3E+0p 35.000^000E+0p 60.000000QE+00	 79.0597584E-01 14.6865746E-13	 as

HUI = --41	 -1.2500J8A0E-01	 -1025000OGGE-01	 -1.25000080E-01_1.250600E0E
N	 -	 1.77500 p G'uE+OG	 -1.7750vzG E+00 	 -1.77500000E+00	 -i977500000E+00

' INTEG RTN. HT =	 6.BL'C00G;,7E-u3'
IHTEG RTN. HT =	 '3.GLL8O]JOE-G3

'. 25l7F

22.4532500E+00 22..45325 p LE.+OL 43.1237C14E102 Z8.375E958k-11 39.0083937E+ p 0 11.8375627E+01-75.2039133E-12 2187514441E -fix `.



n

7f

:SIX DEGREES OF FREEDOM FLIGHT PArM STUDYGENERALIZED C04PUTER PROGRAM
INOSOF	 .2	 CASE G-H013	 STAGE	 i	 PAGE	 304 *r

7x
-4

.3715255E-102 2147,532a3DBE-10j2-39.33EOiG2E-12-7z.535^099E-42 35.9a`23i6KE{i2-22^4445405E±
	 id917T56E-
pp	 pp ii	 g	 1-7p•8309062E-12-10-259TG46E+OQ 	 j2m7H6341GE-11-34,451821BE02 i1,d37 9 9£¢
	 39.4318165E 11^

-
(^f

+08	 63.5850050E+04	 p,	 11-9121816£-82.
CGEAR

DELTA	 P	 P2	 FTSR

E,14EE	 977.RM 06E+03 33 n 16i,4d	 E+pQ 7 .8713975E+03

SF 	 AAE9 3199308E-02 19-8529620Ek34 38,1005360E+04 99.3717466 + 0 3-14.9016742	 Di-26.1433491E-02 2p
.i664661E±.i4 34.5486843E+04 15,G28,444 +p4-22.9583343£-DI-14 5400

26433.49..E-p2 Z8.•i6fi406 E+34 34.9486843E+04 15,0281444£+G4-22.95B3343E-u0	
ii	 .5	 65£+04Z r*:.7979699£- 2 18.7740155E n 85823STE+pO T5

gi
7E+

.^

n 3E26690E+83Q1-14.594L:65FE+04 32,858+C4 .34 .9470939E+p 4 1.4.0356962E+04-2	 . 274T976E ^01 -13,60212?Q^+04	 ,022zi	 fi y55	 75

i
. 62	 0E'+'p324.7979699E=C2 1d.'7T4E156Et34 34-947G939t+04 :14.6356962E+04-.2,5.274	 7235E4 ^ 82. 43	 8E+038E+03

-013322

11UVA	 7976E-xi 6QQ127GE+04 32.8227235E+00 02,343 .VGPT	 FTBx	 FTRY '	 ,-.
fTRZ

i4.232C42n£-p4 84,3149472E-94 1^,1426183E+Al-35,3593495E-07-99,37.16693E+83 24 , 303Ei85EF p f	 p,	 Mp	 D4ELTA17,R9fi88TiF- 2 1,7-6619357 	 ,i1-2f.355.9839,+03 16.6223.51QE-07-15.0337i2CE+04-47.3542n26E+3317 n 9968871E- '02'10 n'o6i9357c-]f-27,G559E39 +03	 2	 .3f 334gi E-021, 1B M	 -.G2	 X 35Z.9457E16.E	 E^p
	 47 ,2354338E+53 2 .1 33491E-Q250,6951532E - ]1 -2E.3491278cf^0o3 26,5_b22	

L„G7
g

77
	15,C33T^24'E+p4-47.3642626E+03 47.2354338E+03 26. 	 443349018.05294ftTE-02 1.0..5951532E-u1-2 5 .3481279E+G3 26.520227 E-- l4.U40976EE+G4-44.7861458E+03 44.4975375E+03 24.7979649E-'^

F 14.0414966E+04-44,7081459E+03 4.4.49753T5E+Q3 24.71979699E-02502	 S01	 5
(

lD
S2112	 52[11

-50.26A791E-62 25.5539581E-33 97 .6311847E-02	 0.	 S2	
OMETDf	 ONET-10 ,1155121E-0f 29.7905158E-J2 12.9300925E0•

^(r
-01	 p -	 20.8292787E-03 45.Gob7010 E-Q]-E0.953fi2T3E+Q0-1Er1 155121E-01 29.7905158E-02 1 2.9309925E-01	 p,	 0.	

20.8278917E--03-13.2(i31959E-01-67,8883715E+C0-iB,786867:E-01 39iO36914CE-]2 12 . 6934679E-01- Be	 20.8278917E-03-13.F031959E 0Q.	 -01-67.0883755E+Qp18. 7 8 o867wE-u1 39.p3fi9f4GE-62 12 n E834E78E-01	 0,	 0'	 20.7294346£-03-23.1787.724£-01-E6.5747831E+000.	 20.7'294346E
0

f
fTRA	 -03-23.1787724E-01-EG.574783JE+ppFTRl	 FTRC	 HTX

54«

1 >I	 -

MTV-1G-8082136E+	 MTZ	 FXH	 FYH04 83.5453141E-pT-68,6646561£+Q4 65.8655467+-:p6-17.929il115Ep7E-+5-
10 r?

FZ'	 16,138190	 06H	 -10.60B2136E+p4 83.5453141E-OTL((	 HN	 NH'

7

- 68.1592G73E+34 51.3528176E-]6 f8'.018++.8486+05 -Sfi.1301907E^G6;'
VACS L'

19e7626520E+03

TFFS

;tj •30.38357.p.iE+D4-74.55580606.-10

r

-1.72633921E+04

	

T(l)-.1,72633921E+04 	 -1,726613921E+04	 -1.72633921E+04SAC1

r^

V

_



5I% DEGREES O F
	 COHPUTERGPROLRJI}S 

5TUOY

INUSUF	 2	 CASE G-HOD	 STAGE	 1	 PAGE	 345

26,7060080E-02 26.76989deE-J2-69.%61E52E-04 50.4729983E-14 31,0049055E-14 54.3$456288 ^qZ-$3.37794898-ik

PITCH AUTOPILOT
RUTS

AELON ALPHAE	 ALPHOI ALPOUI	 ALPHET	 DELUDE L) I-
i3.8666987E+00 T8.12T5532E-33-72.5360048E-OZ 0.	 dd.93E.1407E-03 78,2597584E-01 -n rZ'

ROLL AUTOPILOT -0 n
FHIE PHIET	 OELPOE 0

-I1,3339bi1E-i5^10.8719796E-f5 	 J. .'d P

T}IROTTLE AUTOPILOT
NOIIRI	 = -2483000019E+GG -2.00080AGGE+GL	 -2,00800000E+00	 -2,qapccadaE+e0 C ^,TOCIN)	 =	 3r09279818EE+04 -2.11037602E+04 	 2.11037602E+04	 34092798f8E+04

CONTROL RESPONSE

DELODI OELROI	 OELPoi DELOD	 GELRD	 OELP O
tD
W -25.0000000E+q0 35.0060004E+Gu 60.OM CaaE+OG lBa2597584E-01	 14.8877546E-13	 Go

NOS = -1,2SCBD^Ca!-3f -1.25i0GB00E-$i	 -1.Z5C000GOE-qi 	 -1.25tl00g00E-01

HT =	 6.13GC30S1
1r8G3COCictJD -1478553505E+4G 	 -1.785ggqO0Etq0	 -1r7d5GCGtl0E+Oq

INTEG kTN,
INTEG RTN, HT =	 6. MJ0003E-03

2SDF

22.53325C..E+ q 0 22r53325iGE+JB 43.2184E92E+ q 2 3145398936E-i1 1$.QSOd53SE+BO 11,7542196E+01-71.4715787E-12 10a3fif3961E-A3
.54.6144C17E-14 47..1542249E-J4 24#84E3385E-13'10 5290850E^02 ifal542197E+ q1 15 41G845DEt-00	 11475420'248+01 4	 allZ2573E-i1
25.1+4874534-02 50.56648:;1E-L4-34.839T212E-12- 16.86F4448F--LS 47,1037495E-12-98,2144458E-03 25.37648678-31«43.IG41775E:-83
I;,	 -T 3.917Z728c'^12-10.5228892E+00 43,67856b9E:-1i-36r188D316E+00 63,585000BEt04	 Or -G,

-v. -G.

LGEAR

DELTA P	 P2 FT	 SR	 SF	 AA FC2

29.PBf683GE-02
27 4 2181337E-02

19.9179538?+34 38,10553o3E+B4
21.2866252	 +?4 34.9456847E+G4

99,2JC3845E+03-22,5768128E-D1-97.6464170E+03 33.3422943E+GG
15,832974.5E+C4-4G454G7965 -01-15.3876187E+04 334715Cl6aE+G0

72.0164602E+ 3
69r763E733Fg+pp

y	

27ag191337E-02 (1,2856252£ +z4 34,9486E43EF04 15.8329745E+G4-4Gr5407965E^-Of-1543876187EI- 4 33.71.5C<}G8E+S8 69.7836733_+p
.7682395E+ 3264a8592'52E-G2

%Z6t3859282E-02
^..11T5791E+„4 34.947@9398+84

2C.1C76791E+94 3449479939E+04
14.9i6E432--fi y.4-45.7BF9?.858-G1-14.5452784E+444 33.74146 	 3E+'
14.996E432E+64-4547058285E-G1-14,54L2784E+04 33.7914053E+03 7587652395E+C3

HUVP VGPT	 FTP% FTRY	 FTRZ	 HA	 HB DOELTA

-lint a s-^w.^...ri.+= --' "^ '+^C-::. , 	 ,,. -	 •,



N, Q00

J3, .rr p

h01.	 SIX DEGREES OF FREEDOM FLIGHT LATH STUDY
GENERALIZED COHPUTER PROGRAM

INOSDF 2	 CASE G-HOC	 STAGE 1	 PAGE	 306
gp 6n 3	 • 98	 2c- p 3 5. 738891E+0 -15.63 7322 -07-9 S..20 5 3 t 3 4p . g 45	 Etfli pr	 .28 Eb3BE-pp
17.52.9517L-zC.44^i4Bc-d1-11.3961549E+C3 16.454688-07^i$3^fi1 7E404-49^344b79E+03 49.fi4a4353E+A37.21Ei_A7E-G.2
17.9295677E-ZZ 16.5446798E-61-28.396i549E+03.16.450 g 68aE-67-15.837612.7E+Oft-49,3946759E+03 49,E4a4353Et 3 27,2181337E-022
17.8790562E-02 1L•5149777.E-Zi:26 . 83253i8E +03 27 . 174190HE-G7^14 , 991021211 +04-46 . 9268513E +0.3 47 . CB39520E +A3 26.05 9ZB2E-C2
17•a79G^62E-02 10.5149772E-91-26.8225313E+03 27.11419C9e"^07-14.9910212E+04-46.9268513E+03 47.0839520E+63 26,48592112E-02

S02	 501	 5	 5202	 8201	 S2	 OHETDi	 CHET
^.9934447E-441-42. g ;27418E-u3 97.60245318-02	 •	 04	 20 8292787£-03 82rC-76101iE-pp1-66Qyy403147c+p
5.13,.2334E-91 12.6od7542E-02.13.SC459i8c-01 ^, 	 U.	 20.8278917E-03 28.1954989E-01-E7.G134625MR

-25.13u2C34E-G1 12.6647542E-L2 13.1045935E-01 0. 	 0•	 20.8276917E-03 28:19549a8E-01-67.0134625E+G0
24.s3135'_55E-01 18.7117176E ]2 12 p 91971C-3 - 1	 0.	 20.7294346E-03 175445270E-01-E6,5818244E+8p1

-29.23i35GpE-0i 18.71171.76E-G2 IZ.9197103 - 1 ^. 	 D•	 20.7294346E-03 17.5445269E-01-66.5815244E+p

FTRA	 FTRC	 FTRC	 HTX	 HTY	 HTZ	 FXH	 FYM

-11.13413M+64 85.48437.55E-47-71.5593239E+64 86.8396966E-66-22,9831560E+05-21.2137189E-06-ii41301350E+04 a5.4a43.755E-137'

FZH	 LM	 NM	 Nit

-7i•70E8120L+04 86.11484234E-66-23,1157337E+05-21.2137189E-06

w
-'	 19.762a523E+03

TFFS

-3u.5756552EtA4^74.5098060E-10

T[i
-1.73725314E+04	 1.T3725314E+04	 -1.7372 354E+04 	 -1.73725314E+04

SACi

26.=0i3L0A13E-A2 26.7034366E-02-18.690223°E-03 82.21938ZiE-14 22.8949664E- i4 56.E99809iE-02-81«4934A02E-i4

AUTS	
PITCH AUTUPILCT

DELON	 ALPHAE	 ;LFHDi	 ALFODS	 ALPHET	 DEL ODE

13.a666967E+00 78.1275532£-03-16.8 1jo4448E-01 04	 88.9361407E -03 77.4597584E-01

ROLL AUTOPILOT

PHIS	 PHIET	 OELPDE

-11.3339611E-15-2. ., M5796E-15 0o

a
t

__	 _	 -	 _	 ,'-r+••. n,......^..mno.il .. e1R:.-wL^	 -wa+^rF -:+.-as i.	 Aug.-'
	 -^	 •r	 j 	 y	 _



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAH

INDSOF	 2	 CASE G-HOD	 STAGE	 i	 PAGE	 307

THROTTLE AUTOPILOT
NDtIN1	 = -2.00000002E+0G -2.000DO06LE+00 	 -2400003000E+U0	 - 2900000000£+aC
TOLINI	 3.0H5330t7E+J4 -2.1029G85GE+54 	 -2.10293850E+04 3.08533067E+-C4

COfilTROL RESPONSE

DEL001 DELRDI	 DELPCI OELDD	 UELRD	 OELPD

-25.0000000E+90 35.0000830E+00 GD.00D60OOEt00 77.4597584E-DS 15.0996E44E-13	 a.

N01	 -1.2.50000C3F-Q1
-1.7950^OGOE+

-1.25CO3GGOE-01	 -16251008 oE-71	 -1.25Lr0C00UE-01

INTEG RTN.
N	 G

HT	 1.238d3p30E-L2
-1.7950JJ .E+OC	 -1.79500000E+00	 -1.79560000£+GO

INTEG RTN. HT =	 6	 06304ZUE-03

2SDF

22..6132583E+0a 22.61325]CE+00	 43.3117E26E+02 34.9925526E-11 ia.9781 gg 52E+00 11.66923i8E+C1- 63,4409i63E-12-29.4048Z41E-02
-29.4752H71E-14 188939199618-]4 25.10633341:-13 1a.45298a4E-02 11,6682688E+J1 16.1744923E+00 11.6692609E+01 44.5215072E-31
-1385623696E-02 .14.4377C37E-a2-31.1494C92E-12^-18.9859592E-CL 41.9117539E-12 6685912021E-0a 21.859948BE-11-77.7861410E-03

It.	 -75.9274175E-12-10.6186C64E+00 42.6i18839E-11-36,235B182E+00 63.5850000E+04 01	 -06
°6. -0.t

^i LGEAR

DELTA P	 P2 FT	 t 	 SF AA	 FC2
r

28.5052545E- 02 19.1262535E +44 38.lU 5368E+G4 95,7437226E+C3-16.40+r6254E-01-94.20621:01E+03 32.9786231E+00 74.78033.65E+03
27 03.5E:74E-02
27.335E574E-02

21.4141723E+J4 3404486843E+04
21.4141723E+14 34,9486843Eia4

15.9221698E+64-41 8 1689996E-01-15.4749561E+04
15.9?2159BE+C4-15.4749561E

33,9556654E+00 64.i78678nehp3
33.8556654E+03+a0	 69.1786788E

26.3779945E-0.2 23.4174466E+.;4	 34.9476939E+04
41.1699995E-01-+04

15+ii4-48a29C577EE-.01^-14.7557504E+0J..214E56SE 33.9837862E+0	 +03.74 ► 2E54.253E
2683779945E-02 26.4174 %CE+04 34.947093.9E+ p4 15.204E565E+874-48,Z9E5T74E-01^14,7557564E+G4 33.9a37662Eh00 74.2E54253E+03

r
MUYP SIG FT	 FTRX FTRY	 FTRZ	 MA HO	 DOELTA

39.11938Z?E-04 22.831173.CE-03 37,4541864E+01-16.0531897E-C7-95,7433.24E+03 64.E689D22E+01 G.	 28,5052545E-82
18.36.u7E31E-02
18.16_768.1E-C2

i0ra4f7249E-01-28.7637282E+63 15.6§324:9E-07-15.9210895E+04-5 ,0002599	 +03 ZQ.7705872EtG3 27,3356574E-C2

18.1572232E-8;2
28.7fi37282Ela.54C7249E - :1 - +03

IC 5386b14E-J1-27.4621451E+03
15.60324[92- 07 -15.921 . CH95	 +04 -59.0?025996+03
26.94`532EiE-07 15,2983588E+04-48,60070 . 0	 E+G3

,77G5872E +03 27 . 3356574E-C2
r

18.J57223ZE-J2 10.5386614E-Ji-27.4621452E+ 3'26.94532610-07-15.2063598 +04-48.8007006E ►03
4ar7 76994jf83	 6.	 779°,45E-p
48.776995 + 3	 779945E^.

k, S02 SDi	 S S202	 5201	 S2 OHETDI	 ONET

lb .. -83158C9762E-fit-11.48.57492-a2 966973i176E-02
-20.3535496E-Ci.79.C431134E-3	 13.1233C45E-01

0.	 at	 20.6292767E-03
at	 00	 20.82789.17E-03

11.9757226E+G0-E7.fi167310E+00
85.5919274E-01-6fi45422845E+ppqq

-24.3530495E-01-79.,431134E-03 13.1233G46E-G1 at	 a.	 20.8278917E-6 89 59i9273E-01-Efi.5422845E+CU
-3Q,L924196E-fit-59.8654433t-,}3 12.97017311-01 0.	 O.	 2qq.7294346E-G3 7B.5554267E-31-Efi.177423y£+G0
-3u.1924L9E_ 61-59. 8654433E-J3 12.9771731E-01 0,	 0.	 29.7294346E-03 78,5554267E-p1-E6.1775234E+00

<.k FTRA FTRt3	 FTRC HTX	 r1TY	 HTZ FYH	 FYM

-11.3052464E+G4 83.614150BE-J7-71.8280249E+04 99.9388973E-06-26.3551129E4-05 87.4265002E-D6-11.30524.64E+04 63.61WGRE-07



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COHPUTER PROGRAM	 ^.

INDSOF 2	 CASE G-MOD	 STAGE i	 PAGE	 319

FZM	 LM 	 MM	 NM
710760243E•4 4 iQ.47O0435E-a5-2Fi.49751dOE+Oa 87.4265942E-06

YPCS ..
	

- t
19 2 .7629520E+Q3	 ;^:^r

TFfS
-3Q.:7639D30E+O4 0.

T' 111
^1.74795358f+O4	 -1.74795358E+04	 -S.T4795358E+04 	 -1.74.795358E+04

5AC1 t
26r7aWOGDOE- q x 26.7B53k'98E-q 2-36.3311.9!56-G3 73.512bU5AE-14 12.4463 2220E- 14 58.6029182E-02-62sO844847E- i4

of

AUTS	
PITCH AUTOPILCT

W	

}

. 

W	 DELON	 ALPHAE	 ALPHDi	 ALPDDI	 ALPHET	 DELODE	 0
13..:86669676+00 78.12755329-03-19.9854592E-.01 0. 	 88.131i407F-03 76.6597584E-Oi	 Q

	

a	 BOLL AUTOPILOT

PHIE	 PHIET	 OELPDE

-• 1I.333$811E-15-10.8714796E-15 qw 	 to ^	 ^

	

i^ ' ^	 JHROTTLE lUTOPI^OT 
ND{SN1 = -2.OD000003E+00 	 -2.00005 OCE +D 	-2. 0000000E+00	 2.0.DQ4OaaQE•QO I

,- 6 d
TO (IN) = 3.DT772i p 1E+Q4	 -2.Q9529aa4E+04	 2.Q9529a94E+g4	 3.077 210iE^04	 +`

	

+I	 CONTROL RE5POASE	 .r

DELM	 DELRDI	 DELPDI	 DELOD	 VELRD	 OELPD

-'^"^'	 25ea0G000aE+OQ-35.g0,70AG:aEt,10 60.400000OE+00 76.6597584E-:1 On 	 00

	

f	 NCI	 1.25009060E-Di	 -1.25003000k:-011.25000000E-.01 	 -i.25CO0000E-.Q1
H'	 -1.80500000E+GU	 -1.805]000CF,DC	 -1.8G5C0000E+DU	 -1.80500000E+p0

	

; ` 4	 MEG RTN.	 HT a fi. GOGSM9E-03
	^i	 INTEG RTN.	 HT = 6.30593060E-03

.1
2SOF .

22469325DOE+00 22.69325GGE#-K 43.40476aOE+02 38.6586023E-11 i9.OG06 .121E+DO 1i.5852307E+Ai-57.37555316-12-55.tl1541e1E-OZ

r

	

'	 I

f

4

-, Q-4

t

`y

K.^wOl	 r^:1^"a j^a.	 ^'r. _.. . _.. u ,, .r.,++,.^_^u-. ^.^...,^._......,w......ex.^,.. ^-....,...' 	 '. `t.+^y.. ^	 :c^ei-d_^d.r.^.</ 	 ^r^.^.•.^^,_.... ^.a^	 -	 4 a1C ^.++{.a"".- a



IT 0436509951 	 010+365Lh9951'T- 	 hQ+36SLh9951'T- 	 70+3651h9951•T-
lIJ 1

OT-3090959S'71-170+3116TZ56'0£-

SA31

E94't rZ54Z91'6T' ?r
SOdh

90-392£hL££ • 93 S0+38092009'92-9i-32019£75 .16 +r0+3f£LL"06`9.9- I ^'`:

HN 1414 147	 Hld

19-39T2L055`6L h0+3Zh29603'TT^4O-39ZE71££'99 50+3TO166L9 192-99-3£79h91£'16 010+376TZE69'.99-LO-39TLLC55 . 61 78+3Zh19E.C•TT- l:
HAd NXA ZIR	 Alm	 X114 0tlld Q211:1	 V 3r13 •

00+36Z956hf'S3-0Q+37957795'27 fQ-39hEh6Z1'QZ	 '0	 •Q T9-3Z99EE£R'ZT ZC-?2g7]5ET'L2-TQ-3fiZ216CC•Z2r

^

80+36T356 +t£'533
03+3Z96E529'S3^O4

``CC43T95hT95'ZY
+3T	 E9VS'2T

£0-394£7621`02	 '0	 '0
E1'r-3LTb9LZV'02 	 '0	 '0

T9-3293£fC9'ZT
TO-37559186'ZT

Z0-= 19 h:^ET'LZ-T7-3h12L60C•ZZ-
.27-^ZZSE;lB'7Z-Y°-3C1`518E'3Y- '17

00+3ZEfiE593 ' S3-00 + 3777[985 ' 27 £0-3LT6i+ LZ9' pp Z	 ' 0	 '0 TO-3T9S6186 • ZT 2Q-322557LR ' 72-TO -3^1'sfi19i'3T- '
• ZT00

13N0	 Tg13140

' 0	 'O£0-3LVLZbZ9 . 9Z

ZS	 TOES	 202S

ZO-355765hV ' 56

5

£a-3tiZ26 fi 9a' £Z-2C-TZL956bh • ST-

745	 205

¢^

Z0-3717015015 ' 52 E^+30CfE5^T'Rh E0 + 306610156 ' 97-010+389F9765 ' hT-LO- 3O1.;1517 . 9? E0+?9C5T551 `92-7C-3nb1ST29 " 7 ZQ-3hh16FFE'(?7
a

°ZO-TL7h575 ' SZ E +3ROE£5ZT ' 9h E'D±36V61h66 ' 901-019+3V .9f'9:65 ' 7T-L3 -3OLT261T - 92 15 ' 8T.9±3Gt5TbSL ' 92T"-36RLg TZ9 '3T Z0-3 'i46EEE	 - too
Z9- ZDF95&h • 9Z £G+3016655x[ ' 35 £ir+ 3017E9Zifi ' 901-010 + 3LTfQnSZ 'ST-L9-3£81EEf1 ' hT'£9+39172620 ' BZ-TC- y 66bEFC9 . 0T Z9-3562689	 RT 11
29-32999S +W 9Z £Gt376655QT ' p 5 0+ 7T£9216 ' 9 01-7a+3LTC6652'5T-LO-3EBL£EFL'71 £0+381]Z625'9Z-TC-3667E9E9'0T F70-3S6"c699E'RT
ZO-39V6IE£Z • LZ `O 0+	 ObtED96 . 99 E0+39T90ahT •06-LO-?bLSZLE't'9T-i0+3Z.LZ11R3 . 6E £C-39 BEZZLh'5Z 70-3EZE7286'Eh

V11300 IM V14	 Z2lld	 Abij % Mld 1d9A	 dAnN

£3+3619E609'9L a0+35h9T55Tn E 4O+370160677'bT-TQ-369x9Y28'T£-010+3975"18S'hT 717+36E6I M	 $1 It fit +2Sh2986S'6T 20-3TL4tiShS•GZ
E0+3619E609'9L G0+35h9T55Y'fE 4043T4bL54T'71-T0^369&9LZR •T£- 110+39 0191LH5 • 017 t0+36 L6 [1016 . 01£ 17G4357Z99b5'67 Z4-3TL775h5•5Z
E0+30299L5V:'EL +355.D9E15'Z£...hD+3hLTLbT9' 017-70-3h87Zh9£`7Z-7C+3961Z5FZ'ST hO+3£*398fi6'7£ 010+365£6£25'02 20-p"c£&85701'92
ED+30Z99159`E! OQ+35509E16 • ZE.h0+301171679'7T-T9-3h9hZ y 8£ • hZ-hDt396LZSS2'ST 0117+3£h8.98ha'h£ .hC+365E6EZ5-?2 Z0-3Z9885y ►r•9Z
EU+R60TT!£Z'6L 00+39619TO0'Z£ £Q+3£01015£59'89-Z0^3L9897£8'7i £0+3CIT55tiT'06 70+3C9£SDOT'8£ 010+39957530'97 Z0-3986E£FZ'LZ

Z33 VV JS	 85	 13 Zd d	 V1130

NV391

'G-, •8 010+_3080"_59^ • £^ 9 p +3Ttl6Lh55'hE-7T-359is919.5`0y Q+T+3Q1iT1£Lh • QT-7T-31££9ZL9 .91-	 'ry
0-39T5£Z2h •9	 -3^9i9762'E

^t3
j9 3L699T9 • b	 2T 30f19aZ8'9Z TQ-31796£LL • 2T-ZT-35^3 g 5L£'9 -ZQ-35C61£9 g 'LZ-2 g- +^T712!£'07-

T-3L9^[920T'L 462543' 0+3EhZ1Z76'ST TO+3759£:795'77 ZO-394f911£'03 ET-3Z,6h .hl_T'9 hQ-3675L9DZ'£T-&T- LZ6Z664.0£-

5O£	 39Vd	 T	 39V1S	 0014-9 3SV0	 2	 d050HI

W"'J021d S31nd140O 03ZITV83N39
A0(115 H1Vil 1H9I13 14003383 30 53321930 XIS
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[7T

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF 2	 CASE G-HOD	 STAGE 1	 PAGE	 310

26.7040009E-02 26oa5?0614E-02-51.8296019E-03 66.9663819E-i4 12.9719921E-15 58.93316166-q2-a5.5a2O727E-fk

AUTS	
PITCH AUTOPILCT

DELON	 ALPHAS	 ALPHOI	 ALPDDI	 ALPHET	 DELODE

i3.a666987Ew0D 78.1275532E-83-12.7739EV E-01 0, 	 8a.93614G7E-03 75 8597584E-Qi

ROLL AUTOPILOT

PHIE	 PHIET	 DELPOE

-11.3339911E-15-10.97197961-15 0.

THROTTLE AUTOPILOT
NOUN! = -2.09D000OOE+10	 -2.0800006CE+0U	 -2.00000000E+80	 -2000000OOGE+00
TDIINI = 3.07G20524E+04	 -2.015778308E+04	 -2.0877130$E+04 	 3.07020524E+04

CONTRCL RESFONS=

DELODI	 AELROI	 DELPOL	 DELOD	 QELRD	 DEL PD

-25.0000000E+DG 35.0020DOGE+30 60.000000OE+00 75.8397584E-6S 15.5430307E-13 09

ND1	 1.25CU OG]E-.Ii	 i..25G05J00E-Di	 -1.250000090E-01	 -i.25D00000E-DS

N	
N	 - 1^^51^5i 340LJE+00	 -1.815039L0E+0C	 -1.8150.00aDE+00	 -1.81590000E+G0

INTEG RTp.	
HT = 3.G0u]D

GGJ0LG
G^ -

HT = 3.G0E--03

00

O^
f1 ^

C 2^:

> 0
T- tri

:15



i

APPENDIX E

AIRPLANE B RIGID BODY EXAMPLE 2

E-1

is,

Fig



0 

^ E

M

m
r
to

r CASE TAd
h. Ad. I	 E
ATAG-2	 2

ATA3 . ^	 z
ATAaii	 z
ATAB.2	 z
ATA3.L7	 a
ATALL.6	 L
ATA3.51	 2
ATAOto2	 2

ATAii^o	 2
ATAd7T	 a

CTAd..c	 is
FTAd.8	 5
FTAa.3	 2.1
TTA31u	 5^
VTA9.1
VTAH. z	 5
V:TAB.3	 'a

VTAa.4	 5
VTAdw6	 5

TRA
RED!	 aCO JSOFd-PLANPLANE.
NGA54 8CO }LROLL
IVARtiH SC  410r--'"RATION INFORMATION

TM AX	 4...

M
INER	 .^u.as

PRTMIN
AMAXrR	 .^w1
0-LTS.	 .61VI
REM	 BCD aKLQJ FUR 5DF-2
AMASS	 Wit. d99
HGCTF	 lr..
uAMICJ	 —is -b	 1.
VG77F	 495424U76
TNTdQ	 1.,3434
0MGR	 .0
11WAK	 1
INUA60	 i
INUFNA	 1
I;JOPLA	 I
INDAGill	 2
INOGRT	 1
REI•I

rt GT
 3G0 ^Vt111ULE PHYSICAL PROP. DATA

INOVV3
XaGRF
VTAd_l
V.T Ad. 2	 Giu., .6:!?j7	 ^tnts..^
VTAB.3	 c,u.,i. 597.icE+675u.,l.s^•5a74?ci6
VTA8 64 	Zl++. s^ .597 .GCEA4JNI^. vx•79Tu2^tb
INDXZ5
VTAB.6	 Eli.,^.^cfi5 5^.,.. ;. Et5
REM	 taco kK3r{J.]YNAMI	 N	 DATA
IN04.R	 I

,6
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P2
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i..nGr 1
14SMAIN	 2
CTAJ 1
CTA8.1	 130.Tall! t ^f019443.9E94+3492v443.92,j443.929443.92CTAd„1	 4-ti. 34
INUu 2	 1
CTAB,2	 :.. p1. D6o7y1. c., 3.
CTAH,2	 lab.T51^.66. 0 174. 23-+4r4.23_+474.23E+494.23=*4
CTAd„2	 4.2, :., *4,4.0
M U 5
zS	 .emu.+

t.
^:+3,.u..1o6a7.u+.16657

Sd	 i.33S .uboT1s.6E,0
RE M 	 3C0 VLri-' BLE All UL AMr: DATA
INDFLX	 u
3EM	 BCD 3AUTJ?ILDT UATA
RtH	 3CU SA. LvGINE DATA
INDAUT	 i
IN	 L

YN	 -i4.iau7jl4.i667
N	 u.,r.
REM	 BCD Sus JiAG CHUTL DATA
Mu
OUCH	 . c+*a
SSH	 ibr?.
Xcri	 -9.6z:^
YCH	 N.
ZCH	 -4.41067
:BEM	 BCD 5U* PHASE BcX IN-TERMINATE
ITO	 u
iF	 lc.Z5
VF	 u
XRF	 v.
HRF	 8.790
JELTAN	 3.
NLRI	 .,
TI	 ^.
KP	 u
Vs	 1. 0
XS	 a il Yr.
Ts	 1L.
HS	 U.
Kr=M	 13G0 4t.. HOLD MANEUVER DATA
ALPDES	 1'.5
TTD
KE	 INT l,i

-'EM	 dCD 5H LANDING ROLL MANEUVER DATA
T5P	 J

TCH	 7.
TBK	 u.

I5S	 u.
ILR

RE M 	 3CD 51. ENGINE FAILURE STAGE DATA

XRfi	
IP:T	 ,.

IT'	 INT .,.,
XRF2	 ^.
IT2	 INT Lsi
H1	 ...

,Ilil	 INT u d
ro '	 u.



5..	 INT 4I"
•Ilk21
	 INT u^J

TRiZ	
INT 4.r

IT RI	 INT	 u

ITR2	 ENT
RAM	 dCD 5J. dRAKE CONO.STAGE DATA

TUK1	
INT

T092
	 INT

Iii KZ	 INT u,Q,d
REM	 HCD 4K, PITCH AUTOPILOT DATA
TST	 .c
ALPDL	 Z:

UELALA	 . w l,
P5H	 y.
D SH2	 V.
RFALH2	 .
0LL .QF	 8.
OEL:ITO	 u.
DdLCL	 -'1.•. a
UELRU	 +r-5.

RE M D1 3CD 4L. sYAW AUTOPILOT DATA
RFD

rn	 OELiA	 ..5
PS.R	 1 61 .
DPSIA	 0.5
RFP.3I	 .a
PSPSI
OtiLRL
;Z;:m	

dCD 4'.M.a'OLL AUTOPILOT DATA
RFPHI	 dv
OPHIA	 .u7
P5A	 1 ..
OLLPL
OEL D U	 +;Z.
REM	 3CU 5N.TriPOTTLE AUTOPILOT DATA
TF	 INT u,a

IRF	
,..

INT uyu
Na	 ;.o P1
NLR	 i„
MTJ	 we 04.

Rte M	 3CU 4.u, akAKL AUTOPILOT DATA
MdC
PO	 .1
JcLTAW	 .wul
OMECOI	 ?.j.
HaL	 ...,^.,u.
MBU	 ,.,.
R-M	 dCD tiN. ;- NTRDL RcSPONSE DATA
D = LHS	 5.25
OELRRO	 3i.B
^ L0.	 i.w a
Ntul	 n i
R"m	 dCD atk. INITIALIZATION

Q 
C)
36

C)
C) 2i
TJ ^

0

g

_.,.-.,..^..—.r_.. ,...ti..n	 .e:^.	 ^	 ^r-'r^_.=`..-, 	 --yea-.• ...+Y?.•wt.r wr.



N— .
.

' ^-LQfl	 ^+:5n^+r8
DELQOE	 4450-r7a
JrLQ N	 4.5o478
0EL a U	 u.
UELrW	 ,..

PITCHP
R_M	 dGU SOA.TA PLOT TAPE.
IPLT
REM	 BCD eSTAGING DATA
RLM	 11;0 4A.GEARS INTO PKOGRA4
INJLG	 u
ISIAGE
UEG.R S BCD !HR
3TCaID	 11.6

TKA
INUL6	 — 1
RrM	 33U 473,6MUOTH IM P ACT STAGE
AINCNS dCD 300MLTIDDZLT20DELT3
STEST

TRA
P RIlT	 9.2
AMAXER	 . . .+.
P 2Ty 1N	 u.
AINGkS BCD ITIdr-S
STEST

TRA
ATAB5i	 7.3^—b,+d4E—S ^47.,27974m-3

j^	 ATA354	 —5.^147a5Zc—^+s1.^2583c8=-3pl	 ATA853	 341.iadb,ie-4711.$4652t^dc—a
ATAi356	 .9 1...
ATA3a7	 a4oj4
REM	 3C0 5C. --FFICIENT AMAXER STAGE
AINLRS 3CO 4UtLTAibcLTAZQF..LTA3
STESr

TPA
'RIN T	 465
AMAXER	 4..1
OELTS	 4»2
REM	 UG D 4i.SMOOTH IMPACT STAGE
AINZRS 9Gl i 1ODELTI
STLST	 -

TRA
PR1VT
Uc LTS	 *.U55
AMAXt,R	 .r..r7
REM	 dC0 5c. - FFICIENT AMAXER STAG-
AI No. HS dCD lucLTAI.
STGST	 .l

TRA
PRINT	 4+.y
AMAXi:R	 ...1
DELTS	 4..1
INDSTF

	

	 i
TRA



SIX 
DEGENE4ALLIZEQECDNPUTE GPRDGRAM STUDY

INDSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 8

ZSDF

0. 0. C. . 1J.80000GGE+0C 29.0274D42Et01 0 n 59.0569125E+0D
26 574E-02 29.62207&bE+C1 10.4252977E+0]• 29a6i59940E+01 0.

59.9992281E-0.1
0 ;

11.4999986E+0.r
G.

^.
57	 - u1.7454831E

..
C.

G.	 -11.6^59B53E»6i
-31.6515539E+00 12;46710GGE+04

0.
D.

10.3343988E+DD
0.

0. 0.

VPCS

38.748990LE+02

TFFS

Q n as

OTM
08 0.

T7 ^
SACi Q 2

Z9.7745819E-0.3-ZD.8744533E-03 6L0750.569E-02 d, G. 15.3281674E-03 as
0

FLARE
AUTS e^
ALPDES PHIDES TTD a' g

^ ^^11.5DDOgGOE+Gu D. C.

PITCH AUTOPILOT

DELON ALPHAS ALPriDi ALPDDI	 ALPHET DECODE

26.8544760E-01-14.0d24531E-D7 G. C. -14v0024531E»G7 26.854 760E-01

TNTEG RTN. HT =	 i.u.3,030JOE-63

2SDF

ZZ.0OC800.E+Ou 29.0274042E+ei as 59.0569126E+0D

59
G.

L. c@ 26.533767LE-02 29,622776GF+bl i0.4252977E+31 29.615999DE+01 0:
.9992 ME-61 ii.4999986E+J6 L. 3. C.	 -11a6d59853E-31 ^r, 18.3393488E+00

0.
n_

e; 9601422933£-02 0. -26.33„2709E+00 12.4671C.7GE+L4 J. 04



SIX 
OE^r^EMAOL.IZEOECSHPUTERGPROG4At1 

STUDY

INOSOF 2	 CASE LROLL	 STAGE i	 PAGE	 9

TFFS

TM

SAC1

29.7745819E-03-24.8749533E-03 6U.975G569^c-G2 tl.	 li.	 15.3281670E-03 0.

AU7S	
FLARE

ALPOES	 PHIGES	 TTO

11.50J0003E+0	 u.	 G.
jrT
	 PITCH AUTOPILOT

co	
OELON	 ALPHAE	 ALPHOi	 ALPO01	 ALPHET	 DELOOE

27.56]7228E-01-7.4.0324531E-07 4.	 00	 -14.0024531E-07 27.5647208E-01

STAGE OH--DECR. HR



SIx OE
GENERA^IZED ,UNPUTERIGPROGPAH STUDY

INDSOF	 2	 CASE LROLL STAGE	 L	 PAGE	 14

INULG	 -1
RE"	 BCD48.SHOOTH IMPACT STAGE
AINCRS BCD 3130=LTi0DELT20DELT3
STEST	 -4 5*-.u5a-.75

TRA

2SDF

B. 10.C8GJ000E+p,; 29.tlx74042E+91 0. 5900569126E+GD
26.5337670$-02 29.622U760E+01 iP,,4252977E+Ql 29.6159990E+01 0.

5 .9492281£-DL9 11.4999986E+00 L. J. GG	 -1,1.6059853E-D
-2fi.339L739E+130 12a4671LCCE+J

.
8.

10.3393988E+0G
G•
Ti•

G.
k,

90.1422983E-L2 0. 06

LGEAH

D=-LTA P P2 FT SR	 SF AA FC2

D. 35.28dalZ2E+::3 L. G. 31.971331JE-LI-38.9549765+32-78.8562277E+131
S .0 0 4G.32Cva'Dr+s3 L. 3. 54,931520JE-DI-10.7799996 +J3-39.6383699E+u1 .

06 48.32JuM UZ 3 L. 06 54 . 93i5280E - Di-113.7799996E +03-39 . 6383699E+01 0.

HUVP VGPT FTR% FTRY FTRZ	 HA HB ODELTA

=	 83.6719CJu£-aZ 29.6i5999CE+..1 C.
G. U.-E.

J. -7n.6a95gg,54@- 81
33.641JL3EE- 32 29 . 615999 F,#,LI o. i,. -L0r9046626E-131
33.6a0QJOQc-JZ 29.6159990E+-t 1 i:. D. -0.	 13. 0. -1099G46626E-01

SD2 S01 S S202 5201	 S2 OHETOi OMET

C. . o. L. Q. C.	 0. 3. 00
it, A. 6. 8. Or
r.. L1. L s D. 0e 0.

FTRA FTRO FTRC HTM Hry	 HT FRH FYH 

of

FZH LH H HH

VPCS

38.74899130E+132

TFFS

Go U. O Z

P"

rbR	

r,	 - •	 -	 11 ^i 1	
f



T I
r

Yf

SIX
F FREEDOM FLIGHT PATH STUDY

DEGGREENEEMLIZED COMPUTER PROGRAM

INDSDF	 2 CASE LROLL	 STAGE	 i	 PAGE	 ii

T(l)
G.

SACI

29,7745819E-d3-20.8749533E-i 3 b^.975p569E-L2	 Q.	 06	 1593281670E-C3

FLARE
RUTS

ALPOES PHIDES	 TTD

PITCH AUTOPILOT

DELON ALPHAE	 ALPHDi JILPODI	 ALPHET	 DECODE

rrl 27.53332tl4E-a1-14.0'- 24531E-J7 Lo O.	 -149002453iE-07 27.5339224E-31

I + INTEG RTN. HT =
CD INTEG PT114 HT = 1 	 Lu'-Jt.ZOLE-03

INTEG RTN HT = 1. l E.%.i,Cd.4E
INTEG RTN. HT = I .
IVEG RTH.
INTE G RTN.

"T
HT = 1. 4 C-1.1 EE-'.3

INTEG RTN. T = 02.!	 11 1L k- ^ 3
1NTG,x-	 RTI: HT =
INTEG RTN. HT =
INTEG RTN. HT = I
IN NS G RTN. HT = lojG-^i3j4E-.3
I tIT --- G qVJ. HT = 1.	 -.L-C3
IN TEG RTN HT = 'LE	 -3
INT - 6 RT11: HT = ^	 Zu;ttlJ6^f-w3
INT E G RTN. HT =

RT11. HT = l.u . 	 'JJLLE-.3

,^	 i '
INTEG RT4. HT = 2 3	 3
lilTEG	 P T11. H T = 3
I iT ;*G	 HT?J. HT = 1. 6L	 L;J.0	 -IJ3

L..L --- JJ;, t -L3
=It4T ;! G	 ;ZTm: HT 3	 -3

INTE G P TU HT = l.0	 ,id_3LE-L3
111TEG	 R T f I HT ;1-_j^ljut-63
LIT 7 G RTN. HT 1	 13-".3
I N TE G U FO. HT
1 0 T --- G.	 -?TIJ HT
INTEG  -ITN: HT = 3

'
t-L

IHT =̂ t,	 -!T-4. HT = I. . 2— J..-	 3
l?JT= G RTN. HT = :.. -6 - -j	 3
INTEG RTU. HT = L•3L.j.:[E-L3



d
SIX 

OLGENERAfYZEO£CaNPU7kRGHT
PATH STUDY

INOSDF	 2	 CASE LROLL STAGE	 i	 PAGE	 12

INTEG RTR. HT =	 1.LOL-2902;,E-u3
0INTEG RTN. HT

INTEL RTN. HT =	 .1.L..-C.JC6E-u3
INTEG .ZTN. HT =	 1:aL;L-ZO[E-43

•LZ!LjJJLcINTEG
INTEG

RTN.
RTN•

HT =	 -:3
HT =	 L-.'t: 3

I ► TZG RTN.
:LGgg,y]'

HT =	 1.4J,^	 lsLc-L3
1 TE:G RTTN&

RR.
HT =	 1.L5"	 JU7CL-L3

INTEu
INTeG -M.

HT
NT =	 1..^:	 J^rLE-.3

INTEG RTN. HT	 -	 1..3S^;u3^L'i -.3
^ ^

I11Tzr RTN. HT =	 1..5. ,^3.Lr-.3
II4TcG RT11. HT =	 l..	 s ::JSLi-,3
INTEG RTN. HT =	 1. 6UJ0.1Ci-13
INTEG RVI. HT	 =	 1.o7, .jJ:.iz-•.3
INTEG RTN. HT =	 1...	 .CiCLc-63
INTEG RTN, HT =	 1.L1.GJ5^Li.-.3
INTEG RTN. HT =
INTEG RT11• HT =	 1.uOaGj95CE-.,3
INTEG RTN. HT =	 1 , 40i 44 OZCE-L3

R 2SDF

"' Si:.iO33CuFE-.R3 5L.uLWO05aE-r3 14.CQ31852E+ p d 0. 96.9255670E-01 29.0027316E+0i De 59.3319920E+00
L'. 27o23fi M 9E-u4	 G. 26.517.7101E-02

IrM-
29.6134040E+Qi 1a.4122497E+01 29.5967086E+01

19:3434483E+40
G..

62.538992ZE-G1 11.661 h9.2E+C.1	 L.
u.	 94.7824236E-C2

53882E-vi
0.

L• .	 -12.1024188E-21
-26.7931133E+11a 12.4671000E+04

u.
06 0e

c, a.

LGEAR

DELTA P	 P2 FT SI:	 SF AA F02

L. 35.280L000E+53	 v. a. 31.6148848E-01-38.9ti49765E+02-78.8562277E+01 0.
G. 4i.?2	 ;-j.OE+L3	 :. at 49.9529874E-dt-18.7799996E+03-39.6383699E+G1 0.
L. 4j 32 y3LJE+.3	 L. Le 49,9529874E-u1-10.7799996E+^3-39.6383699E+L+1 0a

MUVP VGPT	 FTRX FTRY FTRZ	 HA HO DDELTA

33.63J00uLE-ill 29.5969757E+C1	 L. 3. -Q.	 0, a. -7606404i45E-01
33e60JGCCLE-`2
33.6uudCuJE-Q2

29.5988272E+01	 L.
29.548ui'72E+01	 w.

^,.
0.

-L.	 0.
-C.	 J.

0.
Q.

-78.2919333E-02
-78.2919333E-O2

302 SDl	 S 5202 S201	 SR OHETDI CHET

Ir. 0.	 Le Q. 0.	 00 a, d n
c. e.	 ;.0 as c.	 a. 3.

a.	 0, 24

FTRA FTRU	 rTR. HTX 11TY	 HTZ FXH FVM

iJ!^,µ e	 i,'°.rya `,°i,^.•;.rrs-:w^,.t :..p•+,s3•..-...	 ..,....	 _ r-TML4.:. i.Y'-=--.`.-.



SIX 
OEGENERALIZEpk COMPUTER^PROGRAM a.u...

TNDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 13

L. u.	 as	 Of
FzM LM	 MM NH

L. u.
VPCS

38.748990GE+42

TFFS

0. 0.

Tczay
Yf	 ^.

SAC1

30.0142493E- p:3-21o977ii^89E-p3 62f124650dE-J2 0. 0.	 12.2577406E-03	 Q.

FLARE
ANTS

ALPDES PRIDES	 TTD

11.^aaa:.a pEtoa D. ^.

PITCH AUTOPILOT

DELP ,; ALPHAE	 ALPHDI ALPDDI	 ALPHET	 DELQDE

2d.3p 3o35bc-01 61.6932417E-03 12.6453882E-01 0. 61.6902417E-03 26.3036950£-01

INTEL RTN. MT =	 1.L0..uG806E-0
INTEG RTN. HT =	 1.CJv6000CE-..3
INTEG RTN * HT =	 I.LZt-'Q'j0tE- .3
INTEG RT44 HT =	 I L4Z a':')6E--3
INTEG RTN. HT =	 1•L'.CouuGuE-t3
INTEG RTN. HT =	 1.	 J.L	 -.:Ct-c3
INTEG RTN. HT =	 I*L9LL10 . CL-.3
INTEG RTN. HT =	 i..:.LLijjOCLE-.3
INTEG RTN . HT =	 '.LL.[=QLL-23
INTEG RTN. HT =	 S.uLC% aO. : E-Z3
INTc6 RTN. HT =	 1..u...92iE-a3
INTN RTN. HT =	 1.uclyr^0:Lr^v3
INTEG RTN. HT =	 ^iu"
NT?G 4TN, HT =	 1.Gd.C-3:r1:c-	 3
NTUG RTN. HT =	 1.LCS . ^1•J.t-.3

INTEG RTN. HT =	 1..,	 .00U?9E-..3

r77
r

rti^

as

f	 -	 t5 Y5	 f	

^	

51	 e

^	 e	 `.	 ^	 ^ ^	 5	 1 ^3y.4 :	 au r	 `^	 ^	 -	 ^^`	 I

_ ^w.	 ,......^.v.^.s	 .+s•-+':...::.t r	 F	 r	 ^.ra...3...a:+.w+^ta^^^Gv'I^•...^.^' 4:r-•^.--s.+^»-^• h,. `^".<..;:	 -raw <s	 ^ -"-1! ^, x,	 r s-	 "^i^'_i''_°` ^ "2'..e,a^:



f.

. r^ ..
r.	 I" rl

j
W

'SIX 
OEGENERALIZEGECOMPUTERGPROGRAM 

STUDY
t°	

r

INOSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 14

INTEG RTN. HT s	 1 .L450.i 330E-'.3
INTEG RTN• HT =	 1e^Ov^^^1'30E-i3N r EG RTN. FIT =	 S.LG,.:,tJ:GF-^u3

NTEG RTN. HT =	 1.LP.':ii'.^E=i3
IN TEG RTH: HT
INTEG RTN. H7

=	 I,nDCC-t.J'LE•a3
=	 1 n .u...iE'c»:3

INTEG RTN. HT =	 1.4ZC...3:L'E- 1 3
INTEG RTN. HT =	 i.l:vuSu .Lc-v3
INTEG RTH. HT =	 i.L:i	 LL-j3
IISTEG R7N. 117
INTEG RTN. HT =	 i..3._JJ:UE-.3 J
INTEG RTN. H7 =	 1.16_"7UrC.E-ti3 0INTEG RTN. HT =	 1.LG:LJ JUL E-y3INTEG RTN. HT =	 1.L3:.uJS.t^.3
INTEG RTN, HT =	 1..u1 _t-J,IL È-03=	 1. +`ly4MLYly-C3+INTEG RTN. HT
INTEG aRTN. HT =	 1. L9yy.J3'je-':3
INTEG RTN. HT Q
iNT17G RT:I. HT =	 1.^LLLv05GE-j3
INTEG RTN. HT =	 1.LC,EG25LE-53 r'°
INTEG
INTEG

RTN.
RTN.

HT
HT

=	 1.L0 ..3L3dC-L-r3
=	 1. L0jC6-13LE--,.3 to I

INTEG RTN. HT c	 1. . Ct.Ei.u.rcL-u3
INT_G RTN. HT =	 1.L6Lau0;LE- 3
II1TEG RTN. HT =	 1..J,..+:j3Li-_3 rINTEG
IH .G

'RTN.
RT.Il

HT
HT

3=	 1.LLrcS^CGE-!3
IN =G PT:I. HT =	 I	 LGCC.,.. 3.L-v3
INTEG RTN. HT =	 !.6J-L3^
INTEG RTN, HT =	 :..	 J:.1G1LE-s3
3'NT'EG RTN. HT =	 S.COCiGOCLL-13
INTEG 4TN. HT =	 1.LLL:^L^bE -r3
INTEG RTN. IiT =	 1.	 u:iaG:7Lk-L3
INTEG RTN. HT =	 I	 w..u65JCLF- ;3

2SOF

3C.G^S3357E-J2

	

3.'.I..G.i.:i36E -^2 29.5966733E+80	 G.	 93.7106927E-61 28.9775565E+31 	 0 n 590618G37aE+l0
y B.19d445" c-Cri 	 yr	 26650J1399E-02 29.5844872E+01 10.399.1 476E+01 29.57720 146E+01 a n

4:6393 -m E-01 11.625736i,F+GO 	 L.	 12.9149599E-91	 a.	 -12.7233La4E-U1	 01 130544050E+00
G. 0. 99.5793099E- C2 	 G.	 -e7 n 260:1123E+83 12.467LGGOE+,i4	 as 00

. J u.
LGEAR

DELTA P	 P2	 FT	 SR	 SF	 AA F02

4. 35.28UsJLls+G3	 i.	 u.	 33..i8j47;,4E-i1 -38.9549765E+ 32-78 . a562277E+L1, U.
40.32aui1L^E +i3	 L.	 as	 44.7'989i6E-L1-i0a779999GE+;3-39.6383699E+Li 0.

G. 40.3203G03E*C3 L.	 :i.	 44.7L9if9G6E-01-iQ?1 99996E+0 3-39.6383699E+01 at

S



SIX DEGREES OF FREOOH FLJGHT PATH STUDY
GENERALIZED OHPUTE PROGRAM

IHOSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 is

NU4fF	 VGPT	 FTRX	 FTPY	 FTRZ	 "A

33.6a-.Q033E-02 29.5176739E+:1 L.	 G.	 -0.	 0.
33'.60ajaaaE-02 2 .5839538E+U1 6.	 0.
33.6630djUE-u2 Z .58w95Sa,+z1 ,.	 0.

SO2	 SOi	 S	 S2O2	 5201	 S2

Cr	 $a	 ^.	 G.	 Q.	 0.

So0.	 ^.	 Ls	 :^.	 C.

FTRA	 FTRO	 FTRC	 mrx	 HTY	 NTZ

FXH	 LH	 HH	 NH

do

VPCS
rri 3^l.74d99pGE+0.2

TFFS

;0.	 0 n

T(I)

SACI

MR DDELIA

00 -73.493,4127E-a
0. -46.1093723E-^
p . -46.109172	 -3EL'

OHETOI OHET

a. a.

^. q.

FXH FYN

D. 0.

ib.2764715E-03-23.1185661E-03 63.3346129E-02 0. 	 00	 90. 478627E-04 0.

AUKS	
FLARE

ALPOES	 PHIDES	 TTO

11.509300^ErOs7 0. 	 L,

PITCH AUTOPILOT

MELON	 ALFHAE	 ALPHOI	 ALPDDI	 ALPHET	 DELUDE

29.1245546E-3a 12.57362666E-G2 12.9189599E-Ci 0.	 :E.5T36j66E-02 29.1245546E-01



SIX OEGEEES OF FREEDOM FLIGHT PAT y STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE 52

3G.299647JE-01 21.119n843E-J2-77.5641871E-01 0. 21.1598847E-02 42.3746470E-01

INTEL RTN. HT =	 y •	 ^,^ LSIr E-]3
INTEG RTN. HT	 1..62u; CLL-.3
INTEG ITNe HT s	 1 ..«tom+3J	 L-^3
.INTEG RTN. HT =	 LJOU- . 3

250F

624150a;]LE-O? 62.15J,"	 JE- 2.18.2926421E#v1 G. 720146PW E-01 28.8828077-c+91 Q. 47.5733457E+00
6.	 -56,39M327-'a3 26.2199268E-42 29.Z719799E+U1 10,i811329E+J1 29.2715415E+01, 0•

-16.0212887.E- 01 93,533.3.+42--31ti. 	 -63.7143672E-a1 C. 31*3595BZGE-02 0. 96.6689656E-01
61.8585338E-01 s, -47.849?9892-+00 12.467LUUE+04 0. 36

Ua u•

LGEAR

DELTA P	 P2 ' FT SR SF AA FC2

i,. 35.290s34^E+':3	
..

n. -14.8-34749i£+Od-a8.95497G5E+52^78.8562277Eta.1 0.
11.6634853E- 02 27,49962i7= +.4 	 L. 53.8B49378E+f3-56.239238CE+GJ-52.8127637E+33 39.4498903E+d0 19.5666741E+03
11.6694353E-a2 Z7.k596217E+,i4	 ., 53.8Bv3378E+L3-16.2392380E+60-52.812.637E+J3 39.44989u3E+00 19.5E66741E+03

-'	 MUVP VGPT	 FTRX FTRY FTRI MA HB ODELTA
U'I

33 6053. 29 a2E36254E+. L1 , %. 0. pe	 -48.3938674E-01
40.5994359E-a3 24.7-d2217E-02 22.3456355E+1,2 d* -55.0417389E+03 22.6718941E+02 0, 11.62-94853£-02
4L.5994:359E-53 Z4.741822ZTE-62 22.3466355E+L2 0. -550C4 '17389E+03 22,6718941E +,; 2 0. 11 6 6694853E-02

S32 5131	 S 5202 5201 S2 OMETOI OMET

G.	 G.	 Go
-85.-.649783E-s1. 6B.LI?43,#?E-s2 15.r,5421.8E-ES

u,
0.

ce
c.

0.
G'

0.	 0.

Z9.u6653G9E+91- 28.8523553E+51 -
0 nB5.L643783E-01 .68.,124347L-.2 15.,.542108E-al 5. C. 0. ^

FTRA FTRO	 FTRG MTX HTY MTZ FXM FYM

22a. B916 0.	 -16.7769876E+G4 0. -16.6712311E+04 0. 22.8910655E+03 0.

FZM LM	 MM HK

-10*B232559E+,)4 u.	 -16.6J25716E+L4 0. to oon
VPGS

3 8.74 899 5 a E+ 32
TFFS



SIX 
DEGENERALIZED COMPUTER PROGRAM STUDY

INDSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 53

TII1

SAG1

32.16+.]259£-03-66.GJiu496E-i4 47.2288173E-02 0. 	 0.	 17.6446650E-03 0,

LANDING ROLL

RUTS	
ISS = i	 ILR = 1	 ICS = 0	 IBS = 1

TI	 TR

17.15J100JE-52 45 .GZGL0L0E -02

PITCH AUTOPILOT

OELQN	 ALPHAE	 ALPHDi	 ALPDOI	 ALPHET	 DELGD£

m	 30.299647LEw01 21.1198847E-02-63.7143672E-C1 Gt 	 21.1198847E-D2 43.4246470E-ai

t	 INTEG RTN.	 HT = 1.^]':t]dSGE-„3
INTEG PTNo	 HT = S.i7-L1]uLE-C3ch	 It4T=6 RTH.	 HT =	 u^_.'duvEE-a3
INTEG RTH.	 HT = I.tGLL. 0OLL-c3

2SOF

64.1533.UGE-02 64.150.uLGE'-L2 18.8780351E+L1 0. 	 73.2578i61E-01 26.8885384E+31 0. 	 46.99963244E+00
G.	 -56.7441972£-43 Z.	 26.2166936E-02 29.2683670E+41 I0.1756E94E+11 29.2677a4+09Ei 0.

i8.4582715£-Gi 9Z.4u66,_2E-:1 	 -48.9187814E-Li 0. 	 36.1341828E-u2 0.	 96.0203i6aE-01
49.42s61t1E-E1 	 -60.2846841E+00 12.4671000E+04 D.	 A.

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

G.	 35.2d4L:.,7E+03 C.	 3.	 -85.881ft724E-01-38.9549765E+02-78.8562277E+81 0.
94.878.1104E-03 25.9745872+04 Le	 46.i335917E+03-a.5.6141224E-L1-39.22138'a2E+]3 33.5793523E+00 29.3150i1EE+03
94.87t1a1G4E-03 25.9745572E+74 u.	 4d.1335917E+G3-85.6141224E-oi-39.22C3802E+113 33.579J523E+00 29.3150115E+03

HUVP	 VGPT	 FTRX	 FTRY	 FTRZ	 HA	 HD	 DDELTA

33.6aiij-06E-02 29.2595492E+:1 t..	 L.	 -de	 0.	 0.	 -48.3354383E-01
55.5735113Er03 33.8ft 4if,7=-,2 22.8352421E+02 0. 	 -41.w9.jL553E+ie3 23.6658E53E+:2 A. 	 94,878uiO4E-03
55.5735113E-33 33.nE..45b7E-u2 22.8352421E+02 L.	 -41.09.1553E+03 Z3.6658G53E+JZ Q. 	 94.8780104E-33

502	 S01	 5	 SRO2	 S.'O1	 S2	 OHETDI	 DNET



i

-- lsM

RE gg Op Fg 	Epp HH r^ II t}^^TT ppppqHHSI% OE ^^ RALIZ
g§ECBgPUTkRGAR gAj4 STUDY

f

INOsDF	 2	 CASE LROLL STAGE	 1	 PAGE 54

.%-67..563094E-01-63.2482;_2E»42 14.90235LDE-„1 r^ 0. 0. 30. 3%17760E+ pp 2-zzD.	 ZZ5g2 Et
-67.0564894E-01-83.24824L2E-C2 14.90235L8E-G1 0. 13. 0. 3u.31ai7750E¢0i-29.	 252 Et f

FTRA FTRO	 FTRC HTX	 HTY HTZ FXH	 FYH
^n

18.211JJ33E+G3 O.	 -86.26718'14E+	 3 is -11.57011411E+L4 0. i8.2:,1QJ33E+03 0.

FZH LH	 Hd NH 1

-s6.6319131e+^73 G.	 -31.6735758£+ q e.

VPCS

'

38.74899HE+02
TFFS

..:, L,^. Wd
Lea

.:. at
T1I1

V SACI
"^ r-32.1313174E-03-57.5249362E-J4 46.1927622E-G2 8. 0. 1.9.1075466E-03 0.

to
LANDING ROLL

1y4''

I	 =SS	 1 ILR = 1	 ICS = 0	 IDS = 1 ^C

f.

A[f7S r-
TI TR

^:{?'';; 3.7.15JJGOOE-JZ 47.CJO^Ji.OE-V2
PITCH AUTOPILOT

DFLON ALPHAS	 ALPH81 ALPOOI	 ALPHET DELUGE

30.2996475E-41 21.1198847£-::2-48.3187814E-61 0. 21.1198847E-02 44.4746470E-wi

INTEG RTN. HT =	 1.Ci jj L JOGE-,:3
MEG RTN. HT =	 InLeJ-a3LC -:3
INTEG RTN. GE-HT	 =	 1.Z., Ce^ L• 1	 L3
INTEG RTN. HT =	 I LOCNJBLE .3

;:..`. 2SOF

I

66.15G+u.dE-62 19.4633538E+G1 0. 73.6387960E-01 28.8917405E+01 8. R6.5732413EW

n	

`I

g
^S

I

'

a, 

	 _

r

F

t

•j

r

• •,^	 "
fJ

-..x ^i	
tk	 ^t ,`t"

 -«- 	'	 ..r-^+n-^v Y 	, .:	 :. .,,,,,
I . *
n,^sr.

l	 F	 yi 	 1	 !r	 l 	 _

::-n-r^s-C^Sa.^^:a•^'-:.^;;s,:t:-^ ^- ,.^.y _	 i- r	 _°^, .tin,,.,	 -



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZEa CD4PUTER PROGRAM r

IND5UF	 2	 CASE LROLL	 STAGE	 1	 PAGE 55

0.	 ^5fi.38L'8266E-_3 i. 26. 134227E-C2 29.2647115E+01 10.176a557E+OL 29.2640663E+01 t.l
95.3712275E-01-19:^IQ^15^[i -01

a.
91a57255n5e-ai
G.

^.	 -
36a7432216E-L1

34.7744374E-il	 0.
0. »33275rs9i6Et pq

37.9467645E-S2
12 n 4671000E+34 pa

ire
.

.GEAR }

DELTA P P2 FT	 Sit SF AA F'£2

is 35aP8$i0clE+g3 ^. 3.	 -27.383ii214£-Ci-38.9549765E+ 02-7A. '8562277E+02 as
72.34 _42d5E- G3 224.3836493E +_ 4 C. 27e28J5706E +03-14.5194675E- G1- 5.5497426£+ R3 28.3435693E+ a0 36•niZZz25 E+gggg

3i.012225^E+a372.3434285E-03 24.383fi493E,+a4 L. 27.2805716E+G3-14.51946T5E-G1- 6.5397426E+03 26.3435693E+p 0

HtJVP VGPT FTRX FrRY	 FTRZ HA Md OOELTA

33::6Ga3L3aE-J2 29.255696411+'1. e. a.-C. 0. 6a	 -48.3167499E-01
74.fi60o221E-33 45.487336BE-G2 ZL.915662TE+1 G.	 -28.01431628e+83

D.	 -2a.^3143162E+03
22.1471955E+32
22.1477955E+;2.

O. 72a34042aSE-0
--a72a34C426SE74.66,16221E-a3 45.48733.82-52 2^.91566Z7E+a 0. _

S02 S01 S S202	 S2UL 52 OHETUI OMET x

G. t.. r.	 %. 0. as 0.
F	 ::

-48.37bd316E- GL-54.7963164E-.2 14.7236853 g-ai G.	 G. as
0.

1.3946096E+01-27.6691681E+si
aa394bu 6E+D1-27.66a2601E'+ 148.376B3i6c-G1-94.79631041:-.2 14a.723685aE-ui A n 	 C.

FTRA FT38 FTRC HTX	 HTY HTZ FXH FY1'q

13.4ad5G86E+03 a.	 -	 -54.56L14i3E+G3 a.	 -71.121ZZl4E+J3 04 13.4635366E+03 •.

;.; FZH LK HH NH

' r -54.11242713E+i,3 G.	 -71.8681633E+a3 p .

VPCS^

' S 4a:74699Z3E+02

T FFS

0a

T11)
J.

SACI

..G946aT3E-03-5u:7649659E-;r4 45.3767937£-62 8.	 C. 2..#41.4.711-03 a.

LANDING ROIL.,
ISS =	 I ILR = 1	 ICS a IHS x i

yaa.////pp 

	 J^ ^ 4	 k	 3 . Y-s 	 "ab^.T-^	 !  r'^i.. - ry^`^ 'y ,may ^.I F



14	 1	 i;'	 ^:	 '	 y I 	 "J' f r ^ x ^^	 '	 ]	 ^!	
fpr. ..i
	 r	 w': i^	 jr	 %rp;	 `F

	
§ I fJl Cll ^ F 1	 ^^^ _y	 f

F
1
i	 .

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM.

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 56

RUTS a

} TI TR rc) `0
E! 17.158ffOffil£-U2 49.ff70d80ffc-^2 ^

PITCH AUTOPILCT > ^
B ^r-

DELDH ALPHAS	 ALP-101 ALPODI ALPHET OELDDC

30.29.98475E-Oi 23.1198847?.-F:2-34.774434E-01 0. 21.1198847E-32 45.5246476E-01

i INTEG RT:N. HT =	 i..i^u]OCLE-:3
IHHT^G RTN. HT =	 i..,4lCj0 a1 E-,3
INTEG RTH. HT ='	 1.^G	 .=- 3
INTEG RTH. HT =	 1.uJJL1u0CE-u3

r, 2SOF -

1F 68.15ffu.3uLE-32 68.15w.5C uE-42 2....485966E+Ll. y. 74.529L567E-D1 28,8924877E+3i 0. r46.2794317E+OD
2.	 -55.41978672-33	 E. 26.2099116E-92 29.2647878E+01 10.1733157£+01 29.2601fi85E+01 0.

-19.L381042E-01 91.C:22514E-j1	 L.
-2^.5096971E+00

4.7301595E-01
L. G.	 25.3955726E-ui G. 12.46710atE+i4 G. 0.

I LGEAR

-` DELTA P	 P2 FT SR SF AA FC2

tit L. 35.285.,3[96+,.3	 e. 3. 21.1i736G8E-01-38.9549765E+2Z-78.85622?TE+01 D.
51,23;3.347E-03 22.8333476=+14	 6. 16.6723350E+03 .43.9454565E-01:iGji1568ZE+D3 24.2958507E±00 44.5810924E+03i^*
51aU4 3347E-^03 22.83334762+s4	 L. 16.6723350E+03 43.9454560E-0116.G115882E+93 24.2959507E+0D 44.5810824E+03

HUVP VGPT	 FTRX FTRY FTRZ MA MB DDELTA

33.6G%ui.iGE-02'29. -480296289DE-01
10.1372763E-02 61.75719u5 -12 17.4296328E+L2 0. -37.1436644E+03 18.8249339E+u2 0. 5142r3G3347E-^03

} 15.1372763E=02 61.757^B65E-J2 17.4296928E+02 0. -17.1936644E+53 10.8249339E+:2 50 51.2ff53347E-03

SJ2 SOi	 S 5202 5201 S2 OHETOI CHET

; +t 0. L•	 L• 0. G. 0. G . D.

r3it4485408E-51-1G.2E6.821e-U1 i4.5256316E-G1 0. C • Q
8i

24.1345366£+01-27.1318846E+01
..33.

•
 44834OE-E1-1{s.266_8222If-al 14.52563i6E-GS C• C. P4.13453u6E+171-27.1318846E+01

FTRA FTRB	 FTRC HTX HTY MTZ FXH FYH.

90.9797434E+52 0.	 - 33.34w670;E+03 a.	 , -36.8819522E+03 0. 9:..979T430E+C2 36
1..

FZH LM	 HH NH

0̂
a^
a



SIR 
DEOREERALIZEDECStO;jkI GPROPATH1 STUDY

THOSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 5T

-33.51+285aE+33 04	 -37.3520793E+a3 D.

VPCS

3.d.74899J4E+i.2
TFFS

D. L.

TM
0,	 0.

SAC1

32.C569960E-.03-45.4768223E-u4 44.7596673E-n2 D.	 D.	 21.6569792E-03 d.

LANDING ROLL
ISS =	 I TLR = 0	 T8S = 1

AUTS
m

TI TR

p 17.150JOG3E-L2 51.}^OuSirGE-v2

PITCH AUTONILOT

DELQN ALPHAS	 ALPHOI ALPDDI	 ALPHET	 DELQDE

30.2996473E-01 21 . 11911847E -02-22 . Y281121E -C1 Be	 21.1198847E -02 46.5746470E-+01

IHTEG RTN, HT
INTEG RTN. HT =	 ILcC 1 2 0L(JE-33
iNTEG RTN. HT =	 1.LU....:L0uE-u3
INTEL RTHs HT =	 1.L3.0LC3p;E-L-3

2SOF

70. 15JJ003E-$2 TD.15]'0:uE:5Z 2.1,.63375113E+D1 0.	 74.39352DOE-01 211.11911l M+01 0. qE.0.92594ZE+na
uu r	-54.j1394ZOE-3	 L. 26.gJ6L5;TE-02 29.2564793E+01 10917 3CIS^E+i

-L1	 L.	 34.57 U97oE13.5:i75249E-8
29.2559654E+p i
D.

a,
94.l^tifi4lE-01-1 T.6551425e-31

u.
4Gr6y52216c-:i	 i.	 -
^.	 16.2516449E-01 G.	 -23.31545572E+00 12.4671000E+94 D. no

D. G.

LGEAR

DELTA P	 P2 FT	 SR	 SF AA FCZ

D.
33.1120.455E-03

35.283	 DC]=+,;3	 L.
Z1.3892d5Ec+C4	 L'.

3.	 56.7422524E-91-38,9549765E+02-
39.5115729E+L2 46o56a32T7E-01-93.63D529LE+02

78.11562277E+9i
21.EZ47931E+03

D.
48.5423M73E03

5
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V193(3a	ER	VH	22113	ASIA	X811	ld!)A	dARH
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FZH	 LM	 HH	 N"{

82.i5a2283E+112 3.	 -30.1797473E+ 2 U.

VPC5

y '' y	 38.7483901E+02
TFFS

0.	 C.	 d.

r.J x.
1-

._w -r... 	 _	 « r..	 `' ^-u-r^.e-	 _	 ^ .:d, ry	-is-.̂w,:-3w-..'v^ J.+»"-..,-....raw`

SIX DEGENERALIZEDECOMPUTERGPROGRA STUDYM 

INDSDF	 2	 CASE LROLL STAGE	 1	 RAGE	 59

R
TEG RTMs HT'=	 i.001:4300F-L3

3NTEG RTNs
INTEL RTN•

HT' =	 1.uJJClUb'E-t
HT =	 i.w.1.Li"u 3!£-,3

INTEG RTN. HT =	 1.	 J..1GOGE-.3sX^'
2SDF

72.153JG:JE-02.72.iSj.'3waE-.2 21.2188318E+0.1 J. 74.726h955E - 01 26.868a556E+Ji 0. 45.9034023E+00
@•	 -52.3,63913E-:3	 t. 26.25i8167E-02 29,2517436E+01 1.1673069E+01 2$.25i3291E+01 q.

93:A93455pE-pi-15.5714373E-01
J.

90.4434425E-Z1	 co. 	 -

0.	 95.456fl260E-02
1.6214438E-02
0.

0.
-20.636+a372E +OD

3	 ,5u82G28E-i12
12,4671000E+24

•
0, a•'

L. i.

fLGEAR

DELTA _ P	 P2 FT SR SF AA FC2

at 79 . 5181651E - 01-38 . 9549765E+ 32-78.6562277E+01 0.
19.187543aE-,13 2LOCdZIOZ8c+:.4	 L. 41.03 6337E+12 11.3638999E+OJ-35.5363599E+12 20.2026;38E00 49.9870374£+03
19.1875430E-0.3 20 . 0031828E+44	 0. 41aJI3C6337E+02 11.363899.9E+0;-35.5363599E +:2 20..2026738E+ 0D 49.9870374E+03

HUVP VGPT	 FTRX FTRY FTRZ HA H8 DDELTA

17 33.633a,.03E-02 29.2429461E+41	 k. ;. - C. 0. 0. -48.2246445E- pi
h7 - D19. 83-5116E2 '2:9d31i 9E-J1 85 . 2443556E+ 01 0. - 42 . 9864648E+,;2 94.797745E+ d1 0. 19 . 1875433E-03
IV 19 . 83:5. , 16E-2 12...,783119E- ;i 85.2443556E+u1 0. -42 . 9864046 +CZ 94.79734 5E+Ji 0• 19.1875430E-03

S02 SDI	 S SZD2 SZDi S2 DHETDi CHET

G•	 .	 w.
-18.C1^12415E-02-13.&7G7251E-J1 14. 990592E-01

u•
a.

G.
0.

D.
0.

0.	
26

p.
12.1534676E+01- . 3982494E+IJL

-i6.L1a2415E-GZ- 10.87;725.1£-51 14.J990532E-L1 0. G. 0. 12.1534676E+81-26,3982494E+31

FTRA FTRB	 FTRC HTX HTY HTZ FRM FYH

30.789; 223E+a2 J.	 -fl2.a6i2677E+02 0. -29.901668DE+02 0. 30.7894223E+02 U. r"..
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SIK 
OEGENE&ffi^Efl%P cRGFROGI;A7t STUDY

i

t

,WW1

'4' 1

INDSAF	 2	 CASE LROLL	 STAGE	 i	 PAGE	 60

T(I)is	 .a`.
SACi Q

31..98i F̂ 5i6E-J3^3T.9ai8838c^v4 p3,967967JE-o.2 J.	 u. 23•a223836E-93 a. .
. "t7

iLR 
=LINOING

X55 =	 1
R06 ^-

ICS = B	 IBS = 1 0 Z
RUTS M
TI 7R

ro
17.i53MOE-02 55.02J^CLOE-02 C

PITCH AUTOPILOT

DELON ALPHAS	 ALPHOI ALPODI	 ALPHET OELODE ^d

30. 22996473E-U1 21.1198847E-:i2-71.62i4438E-JZ 0.	 21.1198847E-02 48.6746470E-Ji

INTEG 3T44 HT =	 1.L•8,L5J36E-..3
INTEG RTN. HT =	 1.Lu:..Jj4Lk-.3
INTEG RTNo HT W	 1.wJ.L2aVEE.-L3
INTEG RTN. HT =	 1.60 . ,, .ZaGE-iii

W 2SOF

74,157JJJOE-02 74.15043.3E-:,2 2i.BJ36G139E+0i 0,	 75.3136348E-61 28.8837917E+J1 0. 45.9245?L6E+00
0'.	 -56.4326355E-73	 L, 26.1972235E-02 29.2466:L?9E+01 10.11134321E+0i 29.2463206E+63

93.3433349--31	 L.	 -32.3294696E-v2	 0. 25.61362C4E-.Z Or d2: 13046934E-0i92.9046934E-01
a. G.	 5Z.1939216E-G2 u •	 -19.23x4?fi8E +,9a 12 . 4671QZCE+J4 0, It s

C+r J.

LGEAR

DELTA P	 P2 FT	 St? IF AA FC2

J. 55.2aa.aLaE+03	 G. as	 91.508iiBEE-01-38.9549765E+02-TB.8562277£+'a1 0.
iC,E36a845E-43 • 8,923!65BE+E4	 4. 26.25467 9E+02 12.?9ZAiCZ2E+8a-1B.9j25040E+G2 i9.68J0726E+40 49.4304800E+03
18.G3E.iB45E-O3 6c+r4	 .18 n 923168	 r. iG.25467x9E+82 12.79271022E+0$-iO.9.,25 M E+02 19.68D0726E+00 49.4304800E+03

1tUVP %rGPT	 FTR$ FTRY	 FTRZ MA HD ODELTA.

33.6303...,JE-J2 29.238_5,2E+a1	 9. 3.	 -G, 0. O.	 -48.1435182E-Oi
26.2940I82E-02 16.;1332272-J1 45.256i4y6E+J1 O.	 -17.211490E+02 5J.74l8146E+J1 J. 1a.C36Ca45E-03
25.294$182E-u2 t5.^133327£-.1 45.25614,.6E+,A 0.	 -17.211.149+.E+GZ 53.7419146E+:1 J. lOs G360845E-03

S02 SOi	 S S2D2	 S?O1 S2 OHETOI OHET



Six OE
6EN RRLIZEU OHPUTERGPR©GRAK STU4Y

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 61

^e	 Ca	 L.	 t.	 .:.	 0.

	

7Z.C71w588E-ill-13.BI]s3a2E-ai3 13.8819516€-Cl C. 	 '.	 3.

	

72.L7l4590E-0_-lu.8i0C-3d2E-G1 13.8819516E-Li d. 	 a.	 D.

FTRA	 FTRU	 FTR;.	 HTM	 HTY	 14TZ

	14.45955913E+32 @.	 -32.5il93419E+„2 0.	 45.iiI.d5C8E+bi 0.

FZH	 LH	 HH	 N"

	

-32.1173327E+t,2 E.	 59.2391984E+51 43.

VPCS

3B.74tl99JCE*02

TFFS

C.	 J.

Tfl)
0.	 0.

65,0536384E+0D-26*2142C26E+D1

Fxti	 FYN

i4.4d959i3E+L2 S.

SAC1

trl	 33.9586005E—il3-3591576fiLIE—:4 43.711569fiE-92 Ia.r
tv
-A

RUTS	
ISS = I

TI	 TR

17.1520100E-02 57.40UU OE-4 2

OELON	 ALPHAE	 ALPHOI

36e299fi47;jE-0i 21.119a847i-62-32.32j4u96E-C2 09

at	 24.8183620E-03 0e

LANDING ROLL
ILR = 1	 ICS = 0	 I85 = 1

PITCH AUTOPILOT

ALPDBI	 ALPHET	 OELQOE

21.1198847E-02 49.7246475E-81

h l^ s tif `- ^	 9xr ^ F t ,c..u....r. ,y,:,wi+^.+--J•.^^^^=Sn+lE.^'..	 ^..'!`..	 .c ,z:+ -r ^. „• iif+ `r'_.=	 ^



SIX OEG hJRA ffZEO
E8005UTER PROGR 11 STUDY

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 144

INTEG,RTN. HT =	 lo6aO 909CE-u3
IHTEG RTN. HT =	 I*bCjiaJJCE-83
INTEG RTN• HT =	 1.LLLL. jOLE-L3
INTEL RTRs HT =	 1.LQt Lve]LL-33

2SOF

20.5675000E-81 20.5E753LiE-v1 6:..,776061E+ui 	 3. 69.9550454E-L1 28.9899,38E+01 4. 67.7620672E-81
C.	 -18.992^L53E-r2	 L.	 25.9743277E-C2 28.997H222E+01_99.914JI9i gE+00 28.9973171E+01 0.

14; 5a71246E+06 - 33
36.8255423E+OA 12.4671GUDE+74 u. 33^O5g7O56E-q11G^1763958E-^2 1 u^ 39O.B83c^,1-

13.7172696E-01
Do A•

1sT
a
h]

LGEAR

DELTA	 P	 P2

82.6O;.649E-03 57.751.129E+;,3

	

12.5156996E-OZ c3.5631491E+J4	 .
12.5156996E-J2 23.583.491E+..4 ^.

NO	 VGPT	 FTRK

33.6130 1OLU -1215 . 2496459E +; 1-43.2823799E+62
29.932223fSE-54 18..121342E-;3 i.8:l874856E+c1
29.9322236E-14 16.312.342E-.,3 18.1874856E+i1

SO2	 SU	 5

-51.2$13826E-]1 66.531.695c-".1 56.8969582E-02
11.5917841E-;2-E6.Sda1e761-;Z 14.6246717E-L1
Ile 591T841E-G2-26.98]1576E-5Z 14.6246717E-C1

FTRA	 FTRO	 FTR3

	

-90.2251954E+a1 0.	 -13.4461543[+^4

FZH	 LH	 HH

	

-13.4463556E+04 G.	 98.5151884E+L3

VPCS

38.7499930E+02

TFFS

u.	 G.

e
FT	 SR	 SF AA	 FC2

12.9768983E+03-17,A52i:23E-d1-22.8344942E+33 28.82 U M E+00-63 .5445122E+02
30:711Z2598E+OJ 29.8a51747E+025,1.7423223E+E3 15.69312:4E-al-59.917.756E+.3

6G. 7423223E+03 15.6931204£-.;1-59.917}75GE+,3 30.7122598E+00 29.8851747£+02

FTRY	 FTRZ	 HA HO	 OOELTA

(11	 -1z.83i66•.7E+;3-4f .7812[13£+;2 1.	 a2.6W649E-)3
1.	 -64.7621265E+G3 18.2983021E+3i q .	 12.5156996E-32
S,	 -63.7622265E+,;3 18.2983821E+d1 0.	 12.5156996E-92

5202	 Si101	 S2 CHEM	 CHET

3.	 C.	 1.	 -17.kL88334Ete2»14.iC7T993E+01
23.4533616E+00-28.7115329E+71

q.	 0.	 0. 23.4593616E+OC-28.7115329E+01

HTX	 HTY	 14T FXH	 FYN

0.	 97.609,453E+L;3	 0.	 -90.2251954E+01	 a.

NH

0.

0

C ^'
C ^y

F

'}	 -^^,^^a-.-^=.riw::^r^;^+!^`:Y-=...,..r 	 r.^e..-tea!::'#^^..K::-r^,-.-..^-..:-+-; 	 ^-.•",r.- .e	 .-r+	 --^«,•yr	 --."^	 ---;^.^_ .^^re	 ..,
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SIX 
0£G^h% O IZFKEOHH FffPROGAQN STUDY

INCSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 145

Ttrf

SACi

32.4484639E-03 27.4752202E-a3-93.7615al4E-03 0.	 L.	 67.2560621E-06 p.

LANCING ROLL
ISS =	 1 ILR = 1	 ICS = 0	 IBS = 1

AUTS

TI TR

17.15.1 606E-02 18,B595 M E-31

PITCH AUTOPILOT

OELRN ALPHAE	 ALPioi ALPDDI	 ALPHET	 CELCDE

30.299647QE-01 2i.1198847E-02-iG.5671246E+Ti3 0•	 21.1198847E-Q2 8p.0a0pG0CE- p1

INTEG 3TH. HT	 i.^:.^.7a0E-•r3
INTEG RTN. HT.	 L, O^G^ 7C Cc- 3
INTEG RTN• HT =	 1.LaCO9 BLE-L3
INTEG RTN. HT =	 1.Oa_aOSOLE-V3

2SOF

ZO.7675.4_E-83 Z3.7E754LJE-]1 G6.65752;1E+01 34	 69.9176297E-01 28.9879066E+01 0. 57►.1445327£-01
a. -18.7974645E-.2	 ^. 25.97049u6E^-02 28.9935388E}Gl 99.8845148E+G0 28.9935314E+01 Q

EO.65.93Z48E- C2 11.2933B71E-.1i. 	 -La93652437E+00 	 O.	 -4J	 8259".27E-9327E-U3 P. . 13.86SI ME-31
L'• L.	 -16.4628314E-Ci 0.	 -3p.1634212EtG0 12.4571CC3E+v4 d. Q.
4. L•

LGEAR

DELTA P	 P2 FT	 SR	 SF AA FC2

97.5317 49E-a3 67.7614288E+-1 3	 .. 13.90471.13£+a3-18.5902-Z2E-G1-13.7686293E+33 27.546967aE+00-58.4666Z32E+02
12.39ua426E-02 23.179d2L8E+ .,4	 L. 59.8933443E+03 22.9391545E-u1-59.8595066E+03 30.6604545E+00 27.8828085E+02
12.3936426E-a2 Z3.1798268E+.4	 t. 59.8933443E+03 2Z.9391545E-G1-59.Ie595u66E+C3 30.6634545E+00 27.E8Za0a5E+02

HUVP YGPT	 FTRX FTRY	 FTRZ	 NA HB CDELTA

33.6S^3L	 "E-u2 11.8&B2LB3£+si-46.4318353E+02 4.	 -13.8189986E+03-44.5924379E+62 a. 87.5317049E-03
20.4493257E-L4 12.3a432d2-7-;3 12.25u4716E+..1 Q.	 -59.9u6a822E+G3 12.341.4339E+31 0. 12.39L6426E-D2
2E.4493257E-G4 i2.3j4J282E-t.3 12.0534716E+a1 O.	 -59.9L64822E+03 12.3464339E+;1 C. 12.3906426E-02

S02 Sal	 S SZD2	 S201	 S2 4NET01 OHET

1.
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROG•?AH

	

INDSOF 2	 CASE LRULL	 STAGE 1	 PAGE	 146

64. Aa2y 632E-.ai 65.3946097E-JI 7e.J936133E-52 J.	 G.	 0.	 -1a.5a018Z5E+a2-17.7007412E+01
78.517fi072E-:2 . 2 5.6742682E-v2 14.5721938E-L1 1.	 U.	 0.	 15.82iJE91E+OL-2a.6722012E+D1
78.5176372E-ut,-25.67426b2E-u2 14.5721938E-61 2. 	 J.	 15.821a691E+00-2a.5722;,.ZEt01

FTRA	 FTRO	 FTRC	 HTX	 HTY	 HTZ	 FXH	 FYfi

	

-18.5a77569E+02 U.	 -13.36914:.E<4 J.	 12.9188881E+04 0.	 -18.5877S69E+J2 0.

FZH	 LM	 HN	 NH

-13.3683651E+04 D. 	 13.2433368E+0M 0.

VPCS

38.74a99JaE+92

TFFS

L.	 0.

T[I)
0.	 0.

m
	 SAC1	 `9

32.452J715E-03 28.197:723E-J3-1L.4797977E-D2 6.	 0.	 70.10a3410E-04 A.	 a

LANDING RaLL	
^ ^

AUTS	
ISS = 1	 ILR = 1	 ICS = 0	 IBS = 1	

P°

TI	 TR	 t

17.15 MQUE-02 19.C5250LJE-01	 xt,
PITCH AUTOPILOT	 Pb

DELON	 ALPHAE	 ALPHDI	 ALPDDI	 ALPHET	 DECODE

36.2996470E-01 21.1198847c-J2-lC.3&52437E+00 J.	 21.1198847E-^72 90,000JODOE-01

INTEG RTN.	 HT = 1.LC:6J30GE-G3
INTXG 4TH'.	 HT = 1.^G_^S^;^t-L3
INTES . RTN.	 HT = 1.LuJLJj0EL-L3
INTEG RTII.	 HT = I L¢ti.J.VZE-:3

2SDF

20.9675aJOE-Ul E8.9E75% aE-:1 61.2373452E+01 0,69.871h245E-0128.9851586E+;:L U. 	 46.7573928E-01
6.	 -18.5549888E--;.2 L. 	 25.9fi63617E-02 28.9889297E+L'1 99.8527735E+Z0 28.4859188E+a1 at

^^	 „^	 t	 a i } ^cs..r	 -w.r........''K' _ .-^, i;;`..%'^'+,L'^-`..^:1-,^.....e"^ ^*. .•w-'"' n, r^ 	 ^_.*i^r, *,--:a^».w: 4_^
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SIX 
OEGENERdLI ED£COMPUTERGPROGRA STUDY

INDSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 147

25.16545 .98E-02 92.4184398E->;2 L.	 -10.iS5upB7E+0v 0.	 -44eT3a1i831E-03 p n 	 87e444fi6p1E-02
4.	 19.4534533E-G1 J.	 -29.7998813E+0p 12.467toDQE+04 0. 	 O.L•	 [.a

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 F02

94.2813891E-43 81.6Z68k18E+]3 .1.	 15.1957589E++]3-24.542a1G4E-01-15,8713186E+83 25.i9]3565E+00-55.73463+JiE+02
12.3135154.E-u2 22e:31298.JE+J4 :•	 59.4_72902E+J37378585GE=bt-SB.5682Cf2 E+J3 3C.8535669Et0G 232 2753274E+02
12..31861517E-0'2 ZZ. 61298uGE+04 Co	 59.4c7Z902E+83 17:

e
3785850£-G1-58.5682Cu2E+0.3 30.8535869E+ 0 0 23.2753274E+02

IMP	 VGPT	 FTRX	 FTRV	 FTR2	 HA	 HB	 ODELTA

33.6ZJJ•^.;ilE-C2 8?s.985978Jc`+]i-5^.d8315o9Etli2 J..4476843£+'12 J. 	 94.2813891E-03.
i1615E4635E-C4 6. .967849E-J4 66.2626085E+0G 0..

	 113.11114872E+63-46
964152210E+173 66.79694.13E+00 0. 	 12.3186150E-172

1i..52+a635E-13^. 67.t1967849E-J4 66.Z626C85E+00 G.	 -59.415221GE+C3 66.7969403E+9,7 8. 	 12.316615JE-O2

S02	 Sui	 S	 5202	 SSD1	 S2	 OHETOI	 OHET

-94.34143S1E-81 63.8335454:-J1 83.,.258169E-J2	
'

	

- 0	 0.	 no	 20.1855351E+02-2145686502E+01
14.2118644E-81-23,45723`s4E-CZ 1445228534E-01 Be	 6.	 17.	 B5.5373d29€-Oi-28.fi479919E+J1
14621185441-G1-23.457C834E-C2 14.5Z285a4E-61 0.	 4,	 Do	 85*6371J29E -A1-28.6479919E+0i

FTRA	 FTR6	 FTPC	 HTX	 lily	 HTi	 FXM	 FYH

	

-Z9.'^294587E +02 a.	 -13 . 41111339E+C4 as	 1'7.v826895E +04 Co	 -29 . 8294587E+02 00

FZH.	 LH	 NH	 Nti

-1.3.3974643E+04 L'.	 17.2681372E+,;4 84
VPCS

3a. 7483.9G.'E+02

TFFS

0a	 ^ n

f	 it
I ^ 1	 SpC1

BE.^i564364E-03 28.922;rJ12E »83-11e5485A87E-v2 8.

ISS = 1
RUTS

T(I)

0.	 72.7188934E-134 8.

LANDING ROLL
ILR = 1	 ICS a 0	 IBS = i

t'

	

	 ^{^	 3	 `^V	 "S -'a^G	?	 s7	 Y4/t	 ^^ f ^	 F	 t	 '^,t	 h	 ^I	 1	 ^r-4 --̂ ^

ca,



SIX 
OEGENERALIZEdECOHPUTER PROGRAM STUgY

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 148

TI TR

17.15J0000E-02 I3.2525dLGE-31

PITCH AUTOPILCT

DELON ALPHA£ 	ALPHOI ALP1301 ALPHET	 OELQDE

33.2996473E-01 21:11988472-02-10.15505571:+00 as 21.1198847E-02 80.006aG0pE-01

INTEL RTH. HT =	 i.^]3i5J0EE-i3
INTEG RTN. HT =	 1.^O:GC000i-w3
INTEG RTP1. HT. =	 1.i dji;GdOCE-03

rSOF

21.'975CdaE-. 01 2S.i.975U4 0E-^1 fi1.614l8'5E+i1 0. 69.8371474E-C1 28.9829473E+31 0. 40.1149358E-81
2.	 -18.364.9.6E-^2	 6. 25.9634893E-G2 28.9B57233E+31 99.8306962E+.00

-R3
28.9857095E+0i

7
p.-

0228.35, 5671E-02
4.

79.29731.1	 -.2	 -5
C.	 -21.5743958E-u1

13,J334L87E+GJ
0.

0.	 -56.5393920E
-29.7357206E+00 12.46710GGE#04

0.
0.

4. 6932823E

LGEAR

GEL TA P	 P2 FT Sr;	 SF AA FC2

lco;,C79.198E-02 93.,809792Ep03	 L. 16.3222778E+03-31.9724318E-u1-16.2106409E+03 22.5985759E+0u-53.i?t:85612E±02
12.297-19uE-C2 22.6'14127=t34	 L. 59.26279ti3E+33 28.6B97574E-Li-58.4171234E+ .a3 31o'695419%)E+GG 19.3042667E+02
12.297ai9CE-J2 22.6e141r7t¢C4	 L. 59.2627933t+i3 28.6B97374E-u1-58.4171234E+G3 31.095419siE+00 19.3442667E+,1Z

MtltlP VGPT	 FTR% FTRY FTRZ	 MA MB DDELTA

33.601 ti- E-02 0. -16.2533A35E+G3- 51.7627032E+02 0. 10.0G7919BE-02
60..B743u16E,-J5 36.6-M,433E:a4 36.u79L754 +G0

Z6.6Z12833E24 36,.:79j764E+0G
U. -59.268156fiE+33 36.378C43E+00

-59.2681566E+03 3Es.37T8L43E+GQ
0 4 12.297.i9pE-32

6u:BT433.16E-s,5 U. 8. 12.297219@E-02

S]2 SD1	 S 5282 S20i	 S2 OMETBI OHET

-12.773JH6 E+G3 62.4,.54610E-ji 91.2360:54TE-02 0. G.	 of -21.5677930E+82-24.2791799E+0l.
46.6382l06E-0 1-28.6394875E+G3.

Z7;93 J5L'eEE-u1-21.3627162E-u2 14.4936 49E•. 1 U. t;	 0^ 46.6382106E-01-29.6394875E+01

FTRA. FTR9	 FTRG MTX HTY	 MTZ FXH FYM

-36.5492862E+02 G.	 -13.4847879E+04 0. 20.6493632E+tr4	 04	 -36.5492362E+02 0.

FZM LH	 MH HM

-13..813415E +04 0.	 2L..89036.68E+04 0.

Crr
I

CEO
2Q

'€1

O

G 3:0

r- M

i.rh sum---^`--^.-...--^...xr	 . r^n-t ..r+a.%.+^f3='^e.-v^..T;; .'"ku^.. :,n--•-,^.-.ak +r''-.: . ,.r F . ̂ ^,. ^ _'.L .̂:^ra.;...F+-^i



T(T)
u.

—32.2264911E—G2. Qa	 G.	 7+►.3099679E-0b Q n

ISS = I	 ILR =
LINDING ROLL

	 : 0	 IBS = 3

PITCH AUTOPILCT

ALPHDI	 ALPDAI	 ALPHET	 DELQDE

— 1"u.L3345S7E+Od G.	 21.1198847E-02 90.G00000GE-0i

DELTAI

—	 0

t.4	 f}
.^, .}tyl	 ^	 fir.	 1	 1	 }	 ^

^'L•rr ^f^a'_^ .wr46	o4rif-yLf...	 s»	 f..	 ^ ^-,--."̂  ^ r .	 ♦ -- .r`^'.

SIX 
DEGENEf2kLIZEOECUMPUTERGPPROGRAM 

STUDY

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 149

YPCS

36.7469900Ef32

TFFS

6. G.

SAG1

32,4fsd3187EWC3.29.39dG42OE'—^13

RUTS

r,.. TI TRN;
m 17.0UGME-02 1993825000E-01

W'

DELIM ALPHAE

30.29.96475E-01 41.1198807E-02

STAGE ON--INCR



SIX 
OEGENERALIZEOEGOMPLfFERGPROGRAH 

STUDY

IHDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 150

AVAIL	
.as

S105TF	
ILi

T RA

ZSDF

21.0975000E-01 216i9753UUE-v1 61.6141B35E +31 0. 69.8371474E -all 28.9829473E+01 0. 40.1149358E-01
0.	 -iB.3E4 9w6E-.2	 L. 25.9634893E-02 2B.9857233E+01 99,83a696ZE+00 28.9857095E+01 a.

20.35:567CE-02 79.2973135E•-C2	 L.	 -^id.d334C87E+OC C.	 -56'93920E-03:0 a. 73.6932623E-p2
L. L.	 -21.5743958E-U1 U. -29.73572GbE+0a 1246716CGE+04 g o 0.
G n 4.

LGEAR

DELTA P	 P2 FT SR	 SF AA FCZ

la,G07919RE-]2 93:81397920+d3	 Co 16.3222778E+33-31.9724318E-C1-16.2iL64G9E+03 22.5985759E+00-53.2685612E+02
12.297j19rE-a2.22.6d14127E +'4 59.26279L3E+,3 26.6897u74E-:1-58,4171234E+33 31..0954190E+0$ 19 n 3C42667E+02
124297i19GE-42 22.6i14127E+u4	 r, 59.26279i13E+C3 Z8.6897374E-L1-5B,4171234E+03 31.a954190E+00 19.3042667E+02

'.. MOP VGPT	 FTRX FTRY FFRZ	 MA MB DDELTA
m

33.E0713aCE-02 58i5 Li22y ic+F,3-54.6113686E+r2 0. -16.2933835E+43-51.7627032E+12 a• 10.0079198E-G2
W : 60,8743 41EE-a5 3c.6212833F-,4'36.	 T9?7.64E+au J. w59,26dL566E+G3 36.3779643E+00 B. 12.29700190E-02

1 60.$743.,160-35 36.6212833	 34 36.:i790764E+aG 0. -59.Ln61566E+03 36.3778G43E+00 0. 12,2970190E-02

Si72 SO1	 S 52D2 Val	 S2 afiETD1 OMETs
-iZ.774.5b6-E+Gif 62.4;9 4610E-C1 91.2363547E-02 0. 2.	 G.	 -21.5677930E+02-24.2791799E+01

4 17. 9.3^.h,:92E-31-23:.3E271620- 2 14:4936649E-d1 as 0.	 0. 46 n 63821G6E -01- 26.6394675Ei-01
t 17.9335092E-v1-21.36Z7iFwZl:-O2 14.4936649E-G1 0. i.	 0. 46,6382166E-01-28.6394875E+01

FTRA FTR6	 FTRG MTX MtY	 MTZ FXii FYM
F1

-36.5492862E+72 L.	 -13.4847859E+'u4 0. 20.6493632E+04	 0.	 -36.5µo62£+G2 G.

^1... FZH LM	 MM MM

-13a4813415E+U4 G,	 2L.B983668E+C4 3.

V.PCS

38.7489960E+0Z
TFFS

0• 0.

.7, eY
	

a	 ``A	 K	 '^	 ^	 4 E}	 3^+^_^	 { a t. _^^^;	 a	 5

3	 a	 K , q i	 E •k



CSTiWm

SE% OEEIIRALEZE^L^HPUTERGPROGNAii STUDY

INOSOF	 2	 CASE LROLL	 'STAGE	 1	 PAGE	 151

T(I)
0.	 d.

SAC1

320460318791-J3 29.398..428E-u3-12.2264911E-L2 0•	 U.	 74.3099679E-04 G.

LANDING ROLL
ISS	 1 ILR = 0	 IBS = 1

AUTS

TI TR

17. 15050. 04E-02 19.38250vGE-G1 ,
PITCH AUTOPILOT

DELON ALPHAE	 ALPHOI ALPOOI	 ALPHET	 DELQOE

30.299647CE-71 21.Z138a4T£-u2-1i,.0334387E+OJ 0.	 21.1i98847E-02 804000ODE-31

2NTEG, RTN. HT =	 B.LuibdJOCE-;,3
IIiTEG .RTN• HT =	 B.LG5LuJk U-13
INTEG:RTN. HT =	 3.irE.CgJ36E-43
IHTEG RTN. HT =	 4.f.6.G65JDE-a3
IHT_; RTIJ. HT	 '4 . LLuLuJ%E-6.3

2SOF

21.597503OE-01 21.5975LLOE-Li 63.,..631559E +01 0.	 69.fi67121EE-01 28.9742658E+31 a. 15.2771#339E-01
'.	 -'7.1428822F-%2	 t.

38.6107223E-d2 .3J.21G4261£-oc	 L.
25.9536L36E-32 28.9746885E+01 99.7547497£+aG 2.a.974662aE+ai 0.

G ^.	 -15.3373938E-01
-95.9584974E-51	 0.	 -76.3504194£-03

0.	 -31.G41555E+0G 12.4671OCDE*+ 4
04
fie

-0222.5753757E
9.

0.
LGEAR

DELTA P	 P2 FT	 SR	 SF AA FC2

14.27.48595E-32
12..3095817E-02

19.6835899E+74	 t.
91e2E+u422.w4G	 L• .

24.9945O5ZE+03-11.9077334E+04-25.4572254E+E--3-
59,3532927E21.682eiCL8E58.4734504E+33	 -u1-+G3

12.@964138Et0 -^3 .a826156E+02
323E4 .3517893E+01

12. 3'J-4S817E-92 22.3449122E+J4	 L. 59.3532927E+53 21.68263L8E-G1-58.4734514E+03
n 35205	 +0

32.3520563E+00 43.3517893E+01

}IUVP VGPT	 FTR% FTRY	 FTRZ	 HA }1B ODELTA

57.9640255E-J3 04.8@49233£-y2-14.4860248 -c+02 0.	 -24.9889914E+03-33.1122876E+e;2 a. 14.2748595E-02
25.7G279s3a-15..15.49fi6197c- t4-i5.E9117^5E+C3 ^u.	 -59.35311432E+d3-15.41Sa575E+$0 0. 12.3L95817E-32
25.7627953E-;i5 15.4966197E-64-15.29117.5Et.. 0.	 -59.3536932E+03-15.4158575E+00 0. 12.31795817E-02

572 SOZ	 S S2D2	 S201	 S2 OHETDi OHET

511	
}tK	 i^

C.	 t ^_f	 -rtias^+:^,a... ^.:Y ^z..^f.^r "^-s""""'.r.-^-+.c.-_•"`-F_::-`-^.L.'Ze.:-S. ^ 	 --



m I	 r	 ^	 ,Et

SIR OEGENERALIZEG E
H STUDY

UMPUTERGPROGI

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 152

-56.7778974E+0! 46.2796468E-E1 12 * U 174B4E-.1 J. G.	 0.
23.4456614E-Di^10.1235616E-42 14.413635;.E-u1. 0. 0.	 0.
23.4n56614E-u1-^1Fj.1235616E-,.2 14.4136303E-41 B. u.	 O.

FTRA	 FTRO FTR:. HTR HTY	 NTZ

-91.2991543E+01	 0.	 -14.37d1091E+-34 0. 53.2803124E+04	 O.

FZH	 Li{ HH NH

-14..385394LE+34	 O. 54.3613697E+64 6.

VPGS

3So74899fiCE+02

TFFS

0.	 0.

i-^	 T[I1

S'AC1W
132.47443i5E-03 31.2633643E-A3-14.7236739E-B2 as	 O.	 79.6657768E-74 Be

LANDING ROLL

AUT5	
ISS = 1	 ILR = 1	 ICS = B	 ISS = 1

TI	 TR

17.15Ou300E-32 19.8825OGSE-31

PITCH AUTOPILOT

DEL4N	 ALPHAE	 ALP10i	 ALPOD1	 ALPHAT	 DELQDE

30.29964747E-01 21.1198847E-C2-'35..958497S£-Gi Be 	 21.1198847E-02 BB.O00OODOE- 01

INTEG RTN.	 HT = 4:i06 CG::_i;-^3
INT^G RTN.	 NT = 2.;JLuU5 2ZE-4 3

TIRE DEFLECTION EXCEEDED 	 DELTA M =	 1.9992265E-0i
INTEL RTN.	 HT = 2.G4747LgJ00E-03

zSDF

21.8575534,E-Gi 41.8575ju.t:-C1 63.8164365E+431 J.	 69.5654273E-01 28.9697775E+31 0. 	 27.7881913E-02
co.	 -15.8E95247C-42 u. 	 25.9492156E-02 28.969794.8E+01 99.7213584E+00 28.9697657E+01 B.

-54.6345316E+01-'31.85h83m+2l
-19.7639199E- p 1-2E.838E743E+Vl
-19.7639199E-di^28.6388743 4

FRH	 FYM

-91.2990543E+31 0.

00
Ti

°`i

;u I-



r'

,^..

g Q F	 LI	 T	 T	 STUDY
SIX CEGEHERAIIZEUEGOlDSPUTjRGPROGRdIN

INDSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 153

36.4155056E-02 54.95 MBOE-J3 -94.2329996E-LS	 6.	 -75.9762512E-23 0.	 -21.11164663E-113
.. L'.	 -21.57o321tiE-r1 6.-	 -33.6662646E+40 12.46710GGE+44 G.	 0•

LGEAR

DELTA P P2 FT	 SR 	 IF AA	 F02

19.992265iE-02 32.0249699E+04 L. 36.9345486E+03-23.49411757E+Ou-3b•9664574E+03-6St6Q5014DE-411-iZ.d421624E+q2
12.3C.533d3E-3Z 21.9113897E+6+t u. 59.3288822E+03 27.1577958E-GZ-58.4436f79E+03 32.5517919E+0C i3.83fib2ViE+0i
12.3059383E-02 Z1.9113897E +C4 u. 59.3288522E+83 27.1577456E-L2-58.443bG79EtJ3 32.5517919E+0i) 130630fiZ4;E+01

HUVP VGPT FTRX FTRY	 FTRZ	 HA Ha	 CDELTA

r' 85.5.$03B38c-p3 51.4777783c --2-31..6091797E±02 G.	 -36.9352353E+83-P6.84439.63E+J2 D o 	-821.9922651E
10. 3285.636E•rJ5 62.1.332 .TE- 5 61.87BZ133E-4i ii.	 -59.3288823E+G3 61.'7801197E-LI 0.	 1 .3859383E»G2

^., 40.3285636E-05 62.13 -J^T2-L!i 6I.27B2133E--1 0.	 -5.9,3288023E+113 61.7d01l.97E-J1 J.	 12.3059383E-72

SO? SDI S S202	 S2O1	 S2 OMETDI	 CHET

.r -62.22.91764E+8; 30.71:8214 =_-Zi 13. 1 432:99E-C1 9.	 B.	 -li.i684984E+aZ-33.9Bfi6216E+3i
64.:93735Z2E-U-57.18.6636E-^3 14.39398,5E-Cl [.	 0 n 79.205Z616E-02-28.6406d:4E+q1,

n1 fi4.937J5Z2E-'pZ-57".i8:3S36c-03 34.3939815E-r.l G.	 v.	 0. 79.2352916E-82-28.5406804E+01

W FTRA FTR8 FTRC HTX	 HTY	 NTZ FIN	 FYH

r .

-3Z.05T4411E+u2

FZH

J.	 -15*S59I8j6E+:4

LH	 HH

J.	 93.6883372E+04	 0.	 -32.uu574411E+L2	 0 9

NH

-15..5863898E+04 0. 94..7765666E+04 0.	 .

w
VPCS

38..7489900E+^52r
^!. TFFS

G.	
T(I)

SA41
r 3,20.4861312E-63 32.25ik879E-03-15.9583011E-82 11.	 81	 82.027O627E-p4 4.

r	 LANDING ROLL
ISS = 1	 ILR = I	 ICS = 0	 IBS = 1

RUTS

<ti r

s	
y

A r	 r
21-



J

y

1 SIX 
DEGENERALIZEO£COMPUTER^PROGRAM 

STUDY Q

INOW	 2	 CASE LROLL	 STAGE	 i	 PAGE	 154

TI	 TRm
y ^ 17.1500000E-02 20.142$gt^slE-11

W

—	
PITCH AUTOPILOT C

flELgH	 ALPHAE	 ALPri01	 ALPD11i	 ALPHET	 OELQOE,'
E
E
1

30.Z99647DE—di 21 . 1198847E—u2-94.2329996E—ui	 0.	 .21 , i198847E-02 80 nCaa0GC6E- ] i
'°^
'^

!

STOP

A.

OL

F

CIS
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i

^r r

r
^jr ♦

-e

T

ATRASE
TAB

BLI
2

ATA13380 2
ATAB16 2
ATA1311 2

ATA915 2
ATAB16 2
ATAR51 2
ATAB52 2
ATA053 2

ATAB57 2
CTABii 13
CTABL2 13
FTABi2 5

TTAB ID 51

5'V .TAB`2
VTABL3 5_

5VTABL6

REM BCD 3SOF2-PLAhPLANE
NCASE BOB 1LROLL
REM 1300 4INTEGRATION INFORMATION
IVARBH a
THAX 4:o

N PRTHIN
0u^l735

AHAXER .031
DELTS .ac,
PRINT .3!h
REM BCD 3REQ0 FOR 5DF-2

a99
HGC7F 1000
GAM70 —1.16o6a
VG77F 296622076

RHNC+R
•3394

jIt4DAPC

INVIFPA i
INUPLA 1

1INOGRT

REM BCD 5VEHICLE PHYSICAL PROP. DATA
It70VPC 1_

ir.
VTABC1

.0

VTAB ^ 2 2,:i.y1. ^97v2F+ 6,5ai.'	 1. 597Z2E+6
VTABC3 2. A.p1.59732E+6,5G^G.,1.5973ZE+6
VTABC4 2,0.^J..597LZE+6,5J00.v1.59702E+6
INDXZS i
VTABC6 2, 9.	 1,LE+5 5C•v!.	 1.0E+5

RNOAER
BCD UER PNAMH INPU1 DATA

AREFF 1604
D1RFF 37.7
02RFF 56.7

-AT ABLI% 7.9573427E-3,-5.5941965E-3

f^.

f	 1	
R	 `	 1	 ^rj5	 3	 1-5.

--^w........^.... 	
,.._^^r w2r'^f^^.rr^•.-e^^+,^,:^„".'r=' ^^^S...m^..^.t.A,a...Trr^i;,""^^wr '..^H'^'•*^..,^"1 ^:.- _	 -	 -`^—.__	 ^r_-.^i^ n ^ ,,_ ^. ^-^. ^.:^a.^'^^



A^Akig j.4;2f,979E-348.893i664E-4

INDA83 1
ATA388 4.18351E-21)2•G5844E-2

FN	 .^ 1

ATAB' 1
-24-3.9650349E-213.978321E

INA41I
5.745Z448E-2,3.7545688E-2

ATABIZ. 1.472,.Z79E-3,1.2354312E-3
IN DA 15 1

2,-i.45E-2
INBA15

11.725E-

ATASIS
i.25F--4,5.6E-5

RTA85i 7.35164840-341.7..27972E-3
INDA52 i
ATAB52 -5.2147852E-441.1.238928E-3

ATAB53 ^3.1368631E-441.8465268E-5
INDA56 1

347.341818ZE-31.7E-
ATA857
ATAf357 2.8E-5 3.6363636E-5
REM 8GD 3ENGINE THRUST DATA

ENDTSO I
IT1JX 4
TTA813' —2. 4-3. 54.1.4- .51!• 4.541.21.54$.

`^TTABi=3 EE.,.1,.2,.3
14TTAB18 4.4u.4S . ea>.,'^.

G3	 TTABIG 00G,	 .,u• ,3. ..9
TTAB13 •4J.,n.t ► .,r. 23
TTA.Biff 8. 48.46 .4 .. 28 nTTAQ1Q G.,,i.?,i.,3.s{3a
TTABiG 37 TJ
TTAB1 =]

8.,1.46.,;1.
li.,ts.,0.9.511U.

TTABi7 3.4..43.4-. 46 C ^;T1LW•
,ZEN

9
606 3LANOING GEAR DATA

NS;TRUT 3
34AS5 4.94..^t4i7.19587,27.r9587
RX 35..833x-c.83t367z-2.83867
RY. r:.,-9.333,+3.333 s
RZ 1.?; 6674.5;s9a834.5u95<53
THE.TAO 6.4v.,t,a
ERBEG u.

2.43.,3.NTIRES
RZERO 1. 0479167 ,1. 1312591.13125
W
DEGTAM

.5543.674.6"41U7.61.4_67

.199333,.19 5333^3, .19N,3333
RLT 1.5c+3
IFD 1
Al 1.32	 4533 +543. 8123286E+543.8129286E+5
81 : 1. 2i3.c 2.''+7 ,1.41239141.412395.
STAB " Z
FTASC3

29,x. 4,.41CSE+ 4 	•:.
5,fi.

2
4:.,.ti,3J,•^33ti,.1,.335,.4,.-336,1.,.336,1Gi..,.336

MOMENT 1.2;.1;42.6
MB
RF

a . 4 ., •	 ,: •
564833346.879246.8792

VZ ^.
PZERO 35286*94J32v.44'-Z23e
VZERO a. !6i4583,.47164354.4716435
A .1184«664 e26736114.267365.1

^	
/	

f	
e

^/ ^	 ;	 3 	
5	

C^y^:^	 t31	 ^ Ei	 ¢ 	
r	

t^, r	 t.:y	 p	 '"	 py}	 ^ ^"^, _	 `	 y+'	 :^^.//j

cry,.^4	 ..r,au+.e^^,^.riwr"wJ^wT+4+.L1i:r+h4 k^'twa in.ie9'rf^ _'ù+F.s^x+.--:+.Y41+^.^s;. t:.•...-_.-	 _	 'ti3' _	 i	 ^";-^,	 _	 ^v.P	 1e..,.-,^i4'	 ",..i .:^.



t

^' 1 lSna^. ^i C57u	 Ia)	 `1881,
	 -	 ".	

-`^ti s>
v..lj..	 _	 ^s..r„'...L-•^,	 -_	 __-	 `rl_. ^è	 ;1.^:^'_^.fi	 gi..i,"_,._w..v-^.?fi±-.t,.,..."F!'A..,.. :.tl-'.'',._"..-.^.. y..'+'.=•-e•^ 	 i' __,	 C-_.`""y ._!.•_n^^'ycc.^.^

^ IMDC^.1 i
NSMAIN 2
CTA R.i
CTA13Li

u.	 i.fi 567	 1.	 2., 34
13^i.7451,1136.^811443.921443..92v443.92,443.92,443.92

CTABLI 443.32
INDCC:2 1
CTABE2
CTA9.2 1	 81116.	 4114.23E+414.23F-+414.23E+414.23E+4

HUSBG
2 4.23E+414.23E+4

.1*.1S..1
ES
sa

. aC.1^33	 a e[ 16657	 . CGi,16657
FLEX BLE6AIRFRAME^QATAREM BCD

INDFLX
NHUDE
GHASSI
GF'REO

6b.65;7 79.4fi5717).8181341?18.1131
263.7ti133SZMOO

.24,6.1,86/.96
g1 - .1'. 1 -. i': l -. _?r-.L[ 4Z7- .0142

SZMOC -.1i3s.15G3r.i393,-.Cb5i.,;i12,.0112
ARMOUE ^7.p^.1-.1]k^/..1-4.239E-415.
ARFIOf)E 6.1:•1-._4141..13.643(.E-41).

^ ARMODE i'	 1 : . 1 .14.fi^ 1 i .1-5.L3_E-4118
ARHOBE G./...1•ih44., 1^•1-3 .034E-510.
NPTS 4
OUTMOD u. 1:.,..1;.1.,1	 .1].1,.1.19791-.C385,.0035,.Ct35
OUT..400 L.1C. 1 	 ./ue1i . ^:.,J.^w . 1.s8^ul-.^ZLU1- . 173	 -.Lo5

iP
OUTMOiI
OUTMOD r:.,;•,	 .rJ.1L.v^•10.10•a"•1^,r-•O^42s.i393.0112G,i.•.u.tr.lu""..:.	 3r. G.,.2C3Ut-.244.',1-.10H,-vi25

`., ROIS 4Z.a5671^.1-•145.^633,i.11.916n7
3 ROIS

BCD
2.d3867	 8.33331.5L•9583^-32.333;313.,6.
OTDATA

IPLT

i

0	
TARm

REM 000 3AUTOPILOT DATA
` REM E300 3A. ENGINE DATA

r: ^DAUT
2'S ZN -1 551-.55

YN i4.1667,14.i667

REM SCD 3A. ' 5RAG CHUTE DATA
Ics
CDCH .244

XCH' 19.b25
YCH e.«
ZCH --2.41b67
REM BCD 5C, PHASE BEGIN-TERMINATE

^ LN ITO G
HF 12.2`3
NF

HRF 8.790
DELTAH 3.
,NLRI fi

^.

• V5 1L.
XS 345G"u.
TS 1L.

REM BCD 4Ge HOLD MANEUVER DATA
ALPOES 1185
TTD u'.
KE INT 1,1

13

6
12

7
7
19

13r
37

7



M

RE'M 5LA14DINGBCD ROLL MANEUVER DATA
TSP

u.TRV

T.TB <
ISS L.
ILR u
IBS
REM BCD 5I. ENGINE FAILURE STAGE DATA
1C INT TNT OIL

a.

XRF
TNT U

2 C:
IT2 I NT C,3
H1 1.

TNT L.0H 2 1

IH2 INT C,a
H R1 co
IHR1 INT U',3
HP,2 G.
IHR2 INT 3,©
TRi ^.TNT
TR21 dog
ITR2 INT u
REM 11CO 5J9 BRAKE COND.STAGE DATA
is INT 1t;i,.i
T6K1
IRKS INT 6,u,3
TBK2 1•
IBK2 INT- o,J,.i
REM 8C0 42. PITCH AUTOPILOT DATA
TST
ALPDL 2•
RFALPH
DELALA 8.1
PSH be
PSH2 L.
RFALP2 - C.D E

c.ELlTO
DELDL —1.:1
DEL,QU +45.

F01REM BCD 4L. YAW AUTOPILOT DATA

^F LDA ..5
RR 1_.
OPSIA a
RFPSI .5
PSPSI u.
OELRL --Z?.
DELRU
REM BCD 4M. ROLL AUTOPILOT DATA
RFPHI .5
DPHIA .u5
PSA —1J.
OELPL —12,
DELPU
REM BCD 5t4,THROTTLE AUTOPILOT DATA
TF INT X7,3

IRF 0
INT

-5

'rl
s

ti



K2p

REM	
BCD 40. , BkAKE AUTD ILOT DATA

MOC
PD	 .;
OELTAW	 .L.1
O8ECD1	 2w.

a.,..,G.
HHU,...,G.
REM	 BCD 5P. CONTROL RESPONSE DATA
DELHS	 5.?5
DELRRD	 3=.5
DELA	 i^v
NE01	 .i
REM	 800 4Q. INITIALIZATION
IAP	 3
HR	 1..
DELGC	 4:56478
OELQOE	 4.56478
DELON	 4.56478
DELPD	 ^.
DELRD
MANLOG	 1

RE MC 
HP 

BCD 2STAGING DATA

IEMLG	
UCD uA.GEAR S INTO PROGRAM

ISTAGE .	G
DEGRES BCD 1HR
STEST O '	 ii.TRA

REMLG BCD 43o3,lOOTH IMPACT STAGE
AINCPS BCD 3DkItLT1GOELT26DELT3
STEST	 —.:3,—..5,—.i:5
PRINT 

TRA 
042

DELI-S	 9i.5
AHAXER	 .;iJ:i

Alt]CRS BCD S7IM^S
STEST	 .B

A
ATAOza1	 7.3516484E-3,3.7Z27972E-3
ATAB5Z	 —5.2i4785ZG-4,1.,.238928E-3
ATA1353	 —3.iS68E31E-4,1.8G65266E-5
ATA3:6	 G.3,..
ATA057	 L.a:.
REM	 BCD 5C. t FICIENT AHAXER STAGE
A:INCRS BCD 4DELTA;.DELTA20ELTA3
STEST 

TRA 
.y'.lv.i

PRINT	 .,:5
AHAXER	 6:.1

REMTS 3CG 4Q.Si-iQ0TH IMPACT STAGE
AINCP,S BCD !IJUELTI
ST.EST 

TRA 
—.:,5

PRINT. k: 2
DELTS	 ,(i1
AHAXER	 .- G.j5
REM	 BCD 5E. EFFICIENT AHAXER STAGE

♦ ^ 00
G)

_.rt..	 --	 .=..—..:,.:^-,.e^.r.^.,•,	 ^^Lr.^^	 ^...:....,.^...•r1r^r	 ^...ft..,_	 .^...t^wr,,,..s.,.,,	 _	 ^ - :+a. :^^-u •-F—



r

f ^^

M^

AL	 S BCD iQELTAi

TRA
P RIOT	 . 5
AMAXGR	 ...1
DELTS	 .31
INDSTF	 1

ran 

:n

t

Fl

_	 •_ski

i^

F^

I^

- .,	 ---•..-r^,.7^—	
^,h	

^ 1917.	 E	 ^. C ^ 3 * ' -'Y'^ 1	1 7 7	 4ii ^':.	 -	 ^'
-__ ^	

,,,.^.	 -y r'	 .,t^.F	 t	 ...	 }3r.A 313	 f	 j	 r-.	 ^	 ..
r.:^'':x^ ^	

....x-._.'^'.. ..r—.+-^+.-.:	 ..^.ti'.^`^`--d`-M^ar.+.xw'a	 ^̂ s^e.. _ .,..^̂!i„•-,.,—^-ia^.-x.^ .^'^ _
	 _	 _	 _'---

"' _	 _.."r^ j	 ^ ^:^	
^^.



I	 ^,

SIX 
pEGENERAOLIZEG£GOMPItTERCPROGRAM 

STCQY

IHDSOF 2	 CASE LROLL	 STAGE L	 PAGE

A.GEARS INTO PROGRAM

INITIAL PRINT OUT FOR VPCS

XCGRF	 AREFF	 D1RFF	 02RFF

as	 L6 n 0500000'e+02 37.T000000E+00 .6.7000000E+00

PRINT CODES IDENTIFYING TIME HISTCRY

2SDF

TINE	 TIHES	 NG77F	 YG77F	 FIGC7F
.PI77R	 01778	 R277R	 AHACH	 Y.A77TF
ZG77FI	 ALPHO	 8ETAG	 ALPHOL	 HETAOI

V FCY 	 Pupa
	 AX77F	 AV77F	 AT77F

CZ

Was

AMASS

TFFS

HT	 HT

SAGI

CAYAH	 CA	 DR	 CY	 CL

It

U77TF
OMN P
CA

147aT1^
XGTIFI
SIG7O

9F1^7F
VC 7FI
THTPO

kTR79 FUG FCx



^	 -	 ^	 '^-.^.:..;^.,.-..e..;-.,..-.:cr:•*-.r-.-.,,.:^^^	 .,s. --w.^!.^.i.:_e^L ^cL s. tir.-^al.r .^ t+:.-t..i.^

SIX DEGREES OF FREEDOM FLYCHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

'rt
t

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 6

ZSOF f

ea A n e. 0. 1D.ODOODOOE+00 298027.04 
11

es. 59.e56912GEfdn'ri
D,

59.9992261E-DS
tl,

1164999986Et00
D n
0 n

26.5337670E-02 2 g .6?2076GE+111 . p • ? ggpp 4 7ygg +0 1
-d. 1aEI59H53E- 03 •

Z ,61599911E+ei Be
10.339398815+08

}

Q, 00 57m 7454 eSIE-01
D n
Be -31.6515539E+00 12.4671000E+114 d. D n

YPCS
38.T4E990 gE+e2 l^+

TfFS ?•;.1=

D. Q• ^-® rr

T11)
e. 0.

0SAC1

79.7T.458I9E-03-2e.e1k45331£-Q3 6D.97S0569E-112 Os d• 15.3261670E-03 11,

FLARE 10AUT5
,

ALPOES PHIDES TTO 0"

PITCH AUTOPILOT

UEL4N ALPHAE ALPH01 ALOD01 ALPH£T DECODE

26o854476DE-111-14,11924531E-07 Be no -14.0d2453iE-97 26@854476DE-ei

INTEG RTN• HT :	 1.009110090E-03

2SDF
as Q• p• 0.. itl.OGD0000E+tl0 29. 02740G2+01 e, 5g ,e569li^'6E+11lf
D.

59.99922810-D1
0.

11.4999996E+D0
0.
11

26.5337670E-02
p.

z9,622D760£ +0310.4252977 + p i
no	 11.nD59953E-OS

29.8159990E+D1
0•

11.
111,33939B6E*l0

Q• 0. 9D•14229113E-D2 0 n -26.3302709E+D0 i2.4671090E+04 04 as
d. at

YPCS

38.7439900E+02



.—L-
mb

SIX 
DC GENERALIZEO¢COMPUYERGPROGRAN STUDY

IHDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 A .

TFFS

Till

SACL

j	 ^4 n Ti4^5619E-Q3^^/.g7445^3Ea/.l 54.4r50559F^ /2 /s	 e•	 15•.12D151/£-/3 0•

0
AUTS	

PLANE

ALPOES	 PHIDES	 TTD

11.5900000Ea90- n•	 Be

PITCH AUTOPILCT

DELON	 ALPHAE	 ALPHOL	 ALPD01	 ALPHET	 DELODE

t7.S6072DAE-/i-14./@24585E-07 @.	 /.	 -14.BD,T453IE-Q7 27•S6e7tOdE-/!

STAGE OH--DECR• HR



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZEd.CO4PUTER PROGRAM

INDSOF	 2	 CASE LROLL STAGE	 1 PAGE	 14

REHLG	BED 4UsSHOOTH IMPACT STAGE
AINCR5 B D 300ELT10DELT2COELT3
STEST-.051- .050 -05

TRA

ZSDF

D^ 0, 0. D. 10.0000000$ +00 29,02T4n42E+01 Be 59.0569126Etdn
0 n as Q. 26.5337670£-02 29.6220760E +01 10,4252977E+0i 2 .6159990E+0i D

59,.9.9 2263E-OL ii.4999906e+0D ar 0. 0. -1i.6059853E^-01 a 10 n 3393468E+00
0p as 40.1422983£-a2 a. -20.3302709E+D0 12s46710.00E+04 Gi an
no Its

LGEAR

DELTA P P2 FT SR SF AA FCZ

no 35e28000.0DE+03. 0 4 as 31.9713310£-01-36.9544765E+p2-78.d562Z77E+ai D.
as 40.32011000E+113 O. 7. 54.9315280£-01-10.7799946E+03-39,6383699E+0i a n
at 40.32000.00E+03 D. as 54,931528OE^0i-10.7799996E+03=39.6383699E+01 O.

HUVP VGPIT FTRX FTRY FTRZ HA H0 ODELTA

33,.6600nOflE-D2 29.615'9940E+01 ns no - 0. 00 Q.	 -79.6695154E-Ii
33..6D0n0.00E-02 2916159990Et01 0. of -0. 0. Os	 -10.90465265.- 1
33060000aGE-02 29 4 6159990E+01 06 08 -116 am Dr	 -10,9046626E-OL

SO2 S01 S S2D2 5201 52 OHETDi DIIET

as 0. 0. a. D. 06 n. 0.
as 0s a. 0 n 0 n D, ns no
ad. Gs 0. 0o as 0. as no

FTRA FTRB FTRD HTx HTY MTE FXM FYH

0s as 04 a s D. as as ll.

FZN LH HH NH

a. 00 D. a.

vPCS

36.74.69900E+g 2

TFFS

Be to

.-1,„i	 ^.^ ^.-,..,,.^..'..•u+- - 	 .^...	 -rN.	 '^.	 -. a^srMnara^....:u.,.^eaa:.N^	 ny	 `Y+^......+.a.,..»dfi""^a^

L^

Z

G



SY1f 19E
GENERALIZED O MPUTJRiPROGRAM 57UpY

INOSOF 2	 CASE LROLL	 STAGE i	 PAGE	 ii

T 111

SACL

29.7745919E-83-20..749533E-03 b0 n 97505691:-02 es G. 15.3281870E-83 e.

FLEX

POINT X92F 	 X02T Y02F	 Y02T Zp2F zUZ rT X01F
Xp 1T YULF	 YOLT Z01F	 2017 XDOF YOOF ZOOF

10.0000000E-.01 Be 90.1422E50E-02 9• 0 n e• -20.91'3564fiEt8s s.
29.6274042E+01 as 0 n 0• 59.6569126E+88 as of -550126135E s7
20.0000000E-0i G. 10.3746929E-01 0. He 08 -29.4544208E +01 a.
914274042E+01 0.

04
as 69s056912EE+00 8. 0• -M 254fi02M 07

G. gO0000i1E-41 0.	 ' 93.2276373E-02 0. Be 00 -26.1584011E+00 8.
29.0274042E+0.4. 0. 0.	

'
as 59.0559125E+Q0 0. 0. 37.9673791E-87

4000000000£-01 as 90.1:422602E-112 q -. Be 0. -24.3726223E+00 no
29.0274042E+01 0s 0. Q• 59.05b9l2GE+00 no es °62.9845083E-07

FLAkE
nuts

nLPDES PHII)fS	 TTO

li..000 g 00Er00 no 0•

PITCH AUTOPILOT

DELON ALPHAS	 ALFHOI ALPp01	 ALPHET OELQDE

27.5339224E-11-14.4824531£-07	 In e• -14.8024531E-07 27.5339224E-e1

MUM , RTN. HT 9.O9Q08080E-04
IHTiG RTN. HT a 1.68000000E-03
INTEL FUN. AT x I.b0000800..-03

1.b0000040'Litl- N.INTEL.
INI -G ` RTNs

HT s
HT .=

-03
L.b404g000E-03

NTFf RTN• HT m 1.68000000E-G3
NT_u RTNs HT = i,n00g0000F-03
NTiG RTNs HT = 1.6003000QE-03

INTEG'RTN'. HT = 1.6000.000UE-03
INTEG.Ritt• HT = 1060609I100F-03
1NT°G-RIN• HT = 1, w0dr1d0005-03
INTEL RTN. HT - I.c400g000E-03
INTEG RTN. HT = 1.[0g07g00E-03
INTEL RIN. HT = 1.60000011UE•03
INIEG RTN. HT- 14hGOU 000E-03
IN1EG RIN• HT. = S;o00dGBOGE-03 -
INTEG RTN * Tit	 = 1r6QUIN000-03

i

r "rl

it1	 ;

yr,

.^.tfre	 v.0	 ^4 i^ 1	 - :^ t'1 ^ ,	 ^ s	 f ^	 -.	 3	 ^._..	 '	 ^.	 - -	 --.....^	 -.........^^^-•,r...-e+r' 	 -!.vu^e,a......%. •e^.r=„!_:r. 	 ,.:rat ;^,^.y^ .^:..,.f-... ^ :->:fµ.^,^	 ^"."kL.fi---_::•`	 ^"`tl'' ""`	 _ :---i f	 ' t	 t	 : i' .-. - , ':w



f	 i	
;;a

fil[Q RTN. HT =	 I 6na1111n8ac - 03
NTtG r2TN & HT.=	 1.6 On 03 11110 7 - 0 3
NTES RTN. HT	 =	 1.an1]119aens'-n'3
NTEG RTN. HT =	 1.GanOnnOn°_-03
NTEG RTN, HT =	 1.5000nOUGE-03

2501`

50 * 000a000E- 03 50.0000000E- 03 14.8031852E +00 Oa 96.9255670E-01 24.4027316 +01.	 0. S .3319920E+00
^sas 27.2368936£- 04	 8.- 26.5170101 - 02 29&6O34G00E+01 10.412244?E+01 2 gg .5967D46E+01

a &	12.1824188E-01	 Q.- l0i3434403E+0062&33d9921E-01 11,361690^Ct00	 O. 12e6453926 -01
0, as	 94.7824235E-02 Of -26.7931t17E+00 12&4671000E+04 	 0, as
Do G..

LGEAR

DELTA P	 P2 FT SR	 SF	 AA FC2

Do 35.2800aa .aE "3	 0 6 O. 3t.617389nE -01-39 . 9549165E + 02-7H.E56ZZ77£+01 0.
as #0.32a 0aOGS_+a3	 0, 04 49,95t2ll7E-01-18.7799996E t a3-39.6383699E+01 0&

0. 48.3Za0000Ct03	 0- 8, 49+951"1.117E - a1-lG.7799996E+43r39.fi383699E+01 06

1{UVP VGPT	 FTRK FTRY fTrZZ	 HA	 HD 11DELTA

r

W

SI% DE6	
STUDY

HERALI2EDECOMPUTERGPROGRAH

INDSOF	 2 CASE LROLL	 STAGE	 !	 PAGE	 12

NTEG RTN. T I
NT g̀ G-RTN. HT s 1,	 a60QOaaE-03
NTEG RTN. HT 1,60406600ff^-03
NTEG RTN. HT x 1&6000000l1E-03
N77 G.RTN& HT = 1.600000GUE-03
11
NTEG

RT
N

RTN &
RTN.

HT =
HT x

I banDflauaE-03
1.60GOGGaQE-03

HTE5 RTN& HT = iAU11110a8e-83
FITEG RTN- HT m i . 60BOODOn_-03
NT-G
NTEG

.RTN-
RTN*

H	 -
HT =

!._	 180._-
-1.5000n0d0E03 0

NTEG RTN.
RTN.

HT. =
HT =

1.60009000E-03
1.60060000E-03

•-
NTEG

rNTEG
NTEG

RTN.
RTN.

HT =
HT =

1.60011900 0=- Q3
1.6803-10110	 -03

NTi.C; RTN. HT = 1.6G8n0a11ne-a3
11	 EG
NTEG

RTN.
RTN.

HT =
HT =

MOn0110GH-03
I,caaj9nau °-83 +1

TIrEG RTlI, ifT	 =
-

1..600a'10110E-03
HTEG RTN, HT = 1.6flOG11000E-0'3
NTEG RTN, HT = I &fl09G8dnE-03
NFEG. RTN . HT = 1:60008 DOOR	 03
NrEG . RTN. Hr = i 6000:1n00E-03
NTEG RTN, HT s 1.c00000 WE-G3
NTEG .RTN a NT = 1.6aanna0,1_-03
Nttc- G.RTN. HT = 'S.t08nnGOa:.-n3
rlfEG
11TEG

RTN,
-)TN

HT a
HT =

1.6008d006r-n3
l	 6n00n800=-n3

-.rte-u.:i_tw..^.^«^.n ^ ^i,+,w..^.";a'^v.++:G-`	 -	 - '^` -	 -	 '-u•r ^ ---- --{ ^r - - ""^	 ....r'c



r,

5IX CEGRE S Of FREEDOM FLIEHT PATH SYUpY 3'
GEN RALIZED COMPUTER PRUGRAH

INDSOF	 2	 CASE LROLL	 STAGE	 L	 PAGE	 13 t

* t:33 .ggrr 8 t
3.61^B^Q^Q2

2:9.55969TS7 +a1 a.	 a• -D. a.	 Q. -7fi nSkRMAe1jF-f1
Q

53.ofltlOn0aEra2'Z.9r59Q6z72^
29^59E3272 +dl

?01
a.	 n •
0.	 a n

-a.
-0.

p,	 a.
a n 	 Q n

°76. x 91532
766291552^^-0^- ,^'

5d2 SDI S	 5202 S20i S2	 OHET01 .	 04ET F1

o• a. s.	 a. a.
08 as as	 at as no	 as a• 

be

:FTRA FTRB F.TRC	 HTX "TV HTZ	 FXN FYH

Qr. .08 a n 	 a• as 0r	 as Do

FPM . LH HM	 N!i f i

OttZZ6982E-Oh a. 7163625346E-03	 D.

YPCS

r . '38,748990QEf5Z

TFFS

.i TM
+ Q n 0 n

SAC1

.' 3i,.0142493E-13-21.91191A9f-86 62.1245555E-12 '0 n 0 n 12.2377455E-E6	 0.
C^ FLEX,

POINT. X02F. X02T	 YDZF YOZT Z02F	 ZD2TT XO1F
XDIT YOSF VD1T	 ZOIF ZOLT XDOF	 TDQF ZOaF

'ao0a0000DE-Q1 8. 94 n 75D74l40E-02. 1. at -23•T644783E--O-Za n 55G5931f+11	 1,
29.3327335E+oi n. Q.	 -29•k250925E-08 59.21578tl0E+00. a,	 Q. -36. 12257tE-QT
20.000000GE-01. ;kl. 10.4624666E-01	 n, a. 23.090933TE-fly-26.4694263E+A,0 	 S.

°1S
29.30325366+0i. 5. 0..	 -69.7L59365E-06

a.97 . 24:97508 '-5x:.
59.2364352E+06
3.

0.	 a.
-16D5»2fr656tlQ5EE.a5a72n'6E-+0Q

-33.9792558E-0T
30agDgqd33c- q1
29,0028704E +a1

a.
0. 0.	 67.9929249E-a6 59.3397243E+00 0.	 0.

". D n
35.7456793$-07

4 q . g a0baaBE-m OL :a. 94r8g63735E-112.	 ar d. La.3aS,7ng5E-Bfi-2 F.2295520E+ p D	 a.
Z9.0 Z?316Et01. a. ar	 -63.9733676E-ab 59.4200572E+0a a.	 0. -54.2551137E-07

FLARE
AUTS

- w

d ^:

n +1x 'afd r4t, .s AN



NTEG RTN * HT = 1.60008000E-03
NTEG RTN. IlY = 1.60003000E-03
11T£G RTN. HT = 1.60000000E-03
NTEG RTN. HT = 160000n005-03
NTEG RTN HT = 1.b00dd000F.-03
NTEia kTN, HT = 1.60090000E-03
NTEG RTN. HT = 1.60000000E-03
NTEG RTN. HT = 1.e000000i1E-03
NTEG RT11. Hi 1.o0000ndGE-03
HTEG RTN. HT m I b G90d000E-p3
NTEG RT.N• HT = 13000000fE-OT
NTeG RTN. HT = 1.60000000E-03
NTEG RTN * HT = 1.o000n00nF-03
NTEG RTN. HT= 1.60000030E-03
11TE3 RTN. HT= I.F000100 9F-0 3
NTEG RTN, HT = I . 6 0 n il A 0 0 0 E- 0 3
NTEG RTN. HT = I.f0iT ill d09E-03
NTEG RTN. HT = 1.601137000E-03
NTeG 2TN. HT a 1.60tTaa0U0--n3
NTEG RTN. HT = I.i3O0nfl!100E-03
11T = G RTN • HT = 1.E00ail1105E-03
NTEG hill. HT = I.6nUlICUOE-03
NTEn RTN. HT = 1.t0ilflJGGGr-03
NTEG RTTI. HT = S.o0000d11n,f-03
NTaG RTN. HT = 1,E0003U40_-03
NTE5 RTN. HT - i.i,nGd00n0=-33
HT	 Z; RTN * HT = 1.60n:1^00]^-03
NTEG RTN. HT = 1.600603110E-03
NTEG RTN. HT = 1.001110n11a	 -03
NTEG RTN. liT	 = i. -so nll .,)nna	 -03
IITEG RTN, HT - 1•b01)n01110E-03
NTEG RTN. HT = I.vQnlAn9ne-03
NTEG KIN. HT = 1.00040007E-n3
NTeG RTN. HT = 1.6000d0u4E-n3
NTEG RTN. HT = i.60000000E-03
NTEG dTN. HT = McnOrinuag-03
NTsG RTN. HT = 1,6000n0110--03
NTEG RTN, HT = 1.uT1000000E-n3
NTEG R'TNa HT = I.	 110011LII n=-113
NTz.i rtTN. HT = S,n090dn00e-03
NTEG RTN. HT = i.600du0n3:-03

-'IT

(3'I
0

t

a

Sax DEGREES OF FREEDOM ^LIGHr PATE! STUDY
GENERALIZED COHPU ER PROGRAM

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE

ALPOES	 PHXDES	 TTO

21.5000000E+00 a.	 ll.

14

DELON	 ALPHAS	 ALFHOI

28.3036815E-01 61.69024071;-03 12.6453926E-0.

PITCH AUTOrILCT

ALPDDI	 ALPHET	 OELODE

06	 61.6902407E-03 28.3036816E-01

r



.^a	
5 ,
	 ---

i	 y_

t.
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SIX DEGREES OF FREEDOM FLI;HT PRTH STUDY

GENERALIZED COMPUTER PRGGRAM

INDSDF	 2	 CASE LROLL SYAGE	 I.	 PAGE	 15

INTEG RTH. HT x	 1.60000009F-03
INTEG RT.N. HT Y	 1.60000000E-03
INTEG RTN. HT	 1.60000900E-03
INTEG RTR n HT s	 1.60000000E-03
NTEG RTN. HT a	 1.6p009GGaE :03
NTEG RTH. HT	 1.a9GGOGOG^03

INYEG RT.No HT x	 1.601300000E--G3
INTEG RTH. HT =	 i.6000000GE-03
INTEG RTH. HT =	 S.60809000E•03

2SOF

1G. ppg OGBDE-QZ 10.D0000GOt-02 ?9.5966T30E+00 0. 93 . 7100927E-01 28s97T55fi5E +Oi 0o 59.618437EE+D0
G.
65.5393767E-01

48.i9BA4w3E Or+ 04 x6 . 5000399g-Ot 29s5a4487ZE +01 1 q 93990476E+01
-

29.5Y720 t. fiE+Q1 3.
1i.62573fi1E+G0	 0.

99.5793099E-02
12.9iB9539E
ON

-01	 0.	 12.713JOtl4E-91
-27.2003164E+00 i2.4671000E+G4

no
D.

13e354+4650E+OA
00

LGEAR

DELTA P	 P2 FT SR	 SF AA FC2

no 35.^890000E+03	 Be 0. '31.irBO275E- 01 -3B.9549765E+02-7E.85fi2277£+DL Be
^u	 a. 4a.	 200080E+03	 D. a. k4s^521839E-Di-10r77999gGE+p3.3gs63G3599E801 Be

D. 49.3F0490aE+D3	 0a a. 44 n 	 i71tl 9E-D1-19.77999.6E+G3-3 .t383699E+D1 Do
MUVP VGPT	 FTRX FTRY FTRZ	 HA MR ODELTA

33s60OD000E-02 29, 5776739E+01	 a. 0. -0.	 no G.	 73.4935148E-8i

J3. E800GOOE-G2 23,5804538Ef-01 	 Sk 0. -D.	 a. -D.	 46s10atl?tl34E-^?
3.E00aGDDE-a2 2	 .58 g 9538EF91	 D. 0. -0 .	 9s 0.	 -46.10'3Ttl34E- r

502 Sol	 S S292 S201	 SZ OMET01 OMET

46
B

D. as	 as Do es
D. D n 	 e. Ds 3.	 D. 0. e.
D. e.	 D. D. D.	 an a. Q.

FTRA FTRD	 FTR.c HYX MTV	 MTZ FXM FYM

e, as	 no 0s 0.	 Do of Q.

FZH LH	 MM NM

-11.9013294E-43 0.	 -64.iT89723E-a3 0.

VPCS

34.74e99Dac+62

TFFS

-	 q:



SIX DEGREES OF FREE9OH FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INR5DF	 2	 CASE LROLL STAGE	 !	 PAGE	 16

N r i!• ,

T(l)
9 n 0.

SAGL

^O.Z766715E-d3-E3.il.85si6iE^93 63r33k.6129E-02	 0. 0 n 	 90.547R626E- 04 	 b n

FLEX

POINT pp
Y1lIF YgiT	 ZOiF

T
ZOlT	 XD0F	 TOXF

i
ZOOF

`' i13.aana9apE-eg
24.97'75555E+^i

aa. 99.4D0LE97E-02	 a.
-07

a.	 - 4fi n i924553E-R5 -ze . B0296b5£i9®
59.4123a47E+00	 0.	 9.

a n
-5Z.z5al676E-57

20.90Ra000c'-R1
p n
.9 n

R n 	 -I2r292E162E
0.	 -SE«i776925E^95-28.5321770E+00 0.

r 213 ,4784303E+a1 0.
i8: G3357Z5E-R1	 0 n

-lk.itl71366£-97 59.4489403E+aa 	a n 	 a. -34.6909363E-C7
3R.0a11R p 04c-a! R. 1ar14a3913E-a1	 as a n 	 25.271N5y2E-R5-27.178Aa2AE+40  0.
28.977d021t+0l 0. a'.	 '	 14:472929SE-07 59.6317212E+00	 p .	 0.

:8761;!48E-
39.5465667E-07

4R00008a0-a1 0. 94 .6543978E-02	 0. .	 -4105-2E.l272992E+09
-65R.,28:3775565c+91. A. a.	 -19.0H7E411E-07 59.7738.773E+00	 Be	 00 5620690E-07

.^ FLARE
AUTS

ALPDES PHIOES TTO

i1r y00aQ00Ea00 '0 n or

PITCH AUTOPILOT

ts' OELON ALPHAE ALP"01	 ALP001 ALPHET	 DELDOE

29.1245665E-01 22 n 5736064E-02.12 n 4189r39E-Oi no 12.5736Ob4E-02 29.1245665E-0i
# i O G

..	 -	 ..	 ;
f	 '-

4L^.iA^-Y

I	 5'	
-1

^,^WI_^`^t	 1 ^J.
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SIX DEGREES OF FREEDOM FLIGHT PArFi STUDY
GENERALIZED	 amPUTER PROD RdM

INDSDF	 2	 CASE LROLL	 STAGE	 !	 PAGE	 60

2SOF

62,75>r00116E-92:62. 50a0Q0E•	18,2926428E+41	 as	 72.9115565E-01 2'.6112 436E+01
RR.	 -56,	 a 2k8E-8 Z3	 0.	 26x219927 ^- 2 2 .Z719d1 p E+a1	 0.181 '336 +01

X16.4417604E- p l 93.5 8 958E- q i	 0.	 -63.496660 r	 1	 0•	 1.399 816E-02

Be	 47.5712263E+111
2 .2715414E+11	 n n
il.	 96.6687fi00£-03

a.	 0,	 62.Z6ie457£-01	 O.	 -47.7308204E+Oa 12.4671Qfl0E+114 On	 06
O n	 at

LGEAR

DELTA	 P	 PZ	 FT	 SR	 SF AA	 FC2

q n 	 35.2660000k+o3	 0.	 0.	 -69.565752EE-01-38.9549765E+0gg-78n8562277Eta1	 0.
19 . 71196857E49.4865E +8 q	+031 -02 27.4933394E + 04	 p .	 93e9082090 +A3-25.5789495E+49 .52.56442a $ E+031.67494!!6 111

11.6749011E- 02 2:,4933394E +04	 0.	 53.9062090 +03-25 . 5789495E +00-52.5644Z58E+03 49.4111885E+1D 19.l119E557E+03

MUVP	 VGPT	 FTRR	 FTRY	 FTRZ	 131A M6	 ODELTA

33.6000a04E-112 29.2641532E+01 	 a.	 a.	 -0.	 0. as	 -48.3957621E- ai
41F9Q30 gg 96E-113 25.5320618E-a2 21 * 0793144F+Q2	 Be	 5r^ .a77821$ +QQ3	 n 4139x773 +11$ a•	 11•b749a11E^O2
41.9030996E-03 25.5328618E-0Z'? 3..11793144E+0Z 	 Q.	 -55.x718216 + p 3	 3 ►4tag  +112 0.	 11.6749011E-OZ

S02	 SDI	 S	 S2DZ	 SZ01	 S2 ONET31	 OMET

as	 as	 as	 on	 00	 as as	 as
-78.34913119- 0.1-66.396923 E-02 15.0536198E-01	 Os	 0 ► 	 a, 30.0179324E+111-g11.8g40956E+11
w79.b481313E-D1-6ae3989Z32E-OZ 0 0536198E-01 	 0•	 a.	 an 30.11179324E+61-28aa5409S6E+ai

FTRA	 FTRO	 FTRC-	 MTX	 MTY	 MTZ FKN	 FYN

23.0476008E+113	 a.	 -10.78164111E+04	 q n 	 -16a5771i47E+a4	 011 k3,1476016E403	 lii.

FZM	 LN	 MM	 NM

-14.777Z683E+0.4	 Be	 -16.4045669E+04	 11,

YPCS

38,7469908E+02 .

TFFS

i.	 6.

0 n 	 as

SAGI

32.16392T1E-23-65.9787681E-o4 47.2255551E-02 0.

T (7)

at	 17a64671111E-03 Be



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COHPUTER PROI;. RAM , 

Irl

INOSOF	 2	 CASE !.ROLL	 STAGE	 I'	 PAGE	 r4i

FLEX

POINT X02F XOZT YD2F	 VOPI	 ZD2F	 ZD2T XOIF

z

WIT YOIF vDir zoir	 ZOLT	 XOUF	 YDOF ZOOF

iO.0000000E-01 g o 69.017943 58E-Oi Of	 as	 13.OEO2U55E+00-33o2022863E+QO Us2888828447E+01 0.
6 0.
0, 

4463816E-01
76.9504806E-03	 50o0543072E+Dfl 	 Its

O:g9L31?20*008000DE-01 Us g o	 a.
281,8720344E + tli up aO. 31 , 4571523E-03 4 13*5613228E + 00	 Do	 (to
3 0s 0DROODUE-01 DO (32 219274GE-0i

o2ds37iq 69uE+Oi Q.
Q.
	 0	

2784:9 5E+00.3 8:??!; Oi53E-O3 47s37235!; 0E+O	 00	 go il:0569336E-054a.00900DOE-01 Us 63.1962868E—Q1 19:4945582E+00-33.350528o8aF844?EtUl Do D, W+00
a	 Do	 -25 .8226892E- 0

L
I
ANDING RCLL

rss	 i ILP	 ICS	 0	 ISS z 1
AUTS

TI TP

17v153UO0aE-U2 45@0000000E-02
PITCH AUTGPILOT

DELON ALP"AE A L FHOi ALP001	 ALPHET	 13ELODE

30s2996071E-01 2191198852E-02-63o496f.603E-01 Oa	 21.119802E-02 43*4246071E-01
INTEGATN o HT =	 1.0000ODOUE -03 X r-

4
NTEG RTN HT =	 1:000000BOE:03
fjrrzG RT 

N
11 7 =	 q0OODUDOE

a 3
toINTEG RTH n HT a	 1 . 0000CUOE -03

2SOF CD

18.8780360E+01 a	 211:18856t78+ 0i itfi.9976214E+00
as	 -56.7549533E-03 Us 26:21GEBS3E-02 29#2683577E 01 10	 786n3OE+Ol 2gD: 267.17	 E ^ DJL

45
0-10.4769952E-D1 92.402E413E-Gi 0.	 -48.6326306E-01	 Us	 36*170() ZJUE-02	 Do 96:0i97Z45E-OJL

Q. 0. 49*3486208E-01 Us	 -40.1321787E+00 12*4571000E+D4	 Us 9.
at 00

LGEAR
DELTA P P2 FT	 ri R	 SF	 AA FOE

O. a
962i85?E-a3;4 :
962165?E-03

250692261E+04 0: 4U:1862134E:03-22:649458lE+ U 0 3	 q05302UEt9	 7m1738232E400 29. 6171694V 
03

?5 * 9692261k + 04 g o 40 o lBSZL34F 03-22 6494 i 81E+0O-38s9053020E + Q3 47.sl?30ZJZE +00 29@6 171694	 03

mu,j P VGPT FTRX FT i!Y	 FTRZ	 "A	 h8 DOELTA

- - ^777^`
E_"

q "	 ^ -^- 	 5	 :ill	 ^ I	 .^	 1	 %1}, , Y



SIx DEGREES OF FREEOOH FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 62

336 M O p 00E-02 29.2595039E+01
33:477259JE-02.202,6950053E

O a 0. 0. 0. p.
0:

-49.3 a e 5 E-pi
94r992H857£-p3S4.94432SOE-03

54,9443288E-03 33.4772523E-02
+02

22.6050053E+02
.Q.
0.

-41.1416534E+03
-41.1416.34E+03

23.425291,6E+02
23.4252916E+02 0. 94.9621857E-03

502 SDI S 5202 S201 S2 OHET01 OHET

0.
-71.946867$E-DI »&3,6T61310F-02 14.0178E5E-01 0, Ao a. ©,03242513+0

30.0324251 +0
-26.4 044+01 '

-T1.94fieb75E-01- 83.67b13i p -02 146	 0i78a5E-01 By as 0. - 64	 4304$ +p1

FTRA FTRO FTRC. HTM HTY MTZ FXH FYH

18.18274PLE+03 0.	 -80.3764268E+03 0. -11.6228912E+04 0. 18.1827401E+03 p.

FZM LH HM HH

-80.0515E36E+03 p .	 -11.3082022E+04 Be

VPCS

38.T4899O0E+02

TFFS

0. 0r

T [I1
as as

SAC1

32.i31176SE-O3-57.5046836E-04 46.1896663E-02 Or p. 19r1p94S'24E-03 Oa

FLEX

POINT x0ZF x02T Y02F Y02T Z02F Z02T XO1F
XOIT V01F Y01T M F. ZO1T x00F YDOF OOF

102000G p Q0 - p l no 47.9782349E-OS Qr 0. 2396309432E+00-16.6164467E+0p p.
Z+1.8885637E+01 p . 0.	 -34.9907556E-04 49.4156689E+OQ 8. 0. -35.0293391E 05
20.0000000Eu 01 Or 48.2789303E-01 0. at 11.8417241E+pQ-28.3974406E+0p 0.

'28.877.fi`84aE+01 0. 0.	 - 4!+.41?3566E-Ok 48,9843307E+00 p. Or -15.Q29424SE-05
30.000000GE-01 p r 49.4493967E-Of p n R.	 -14,2554604E+Op-54.3810831E+p0 p.
2ere856E85E+ p 1 p . 0. 47.4154695E-04 46.8412544E+00 as at 16.6525130E-13
&I	 aGODOODE-01 0. 50.3933 676E-01 8. 0. 24.8192763E+00-15,2195315E+i0 O.
Z8.888563TE+01 p . 00	 -28.7303260E-04 45.1596735E+00 O. at -35.6932337E-I5

ISS a	 1 ILR 
mLANDING 

RCLLICS n 0	 I85 = i
Au.Ts

R0

i

i^



SIX DEGREES CF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 63

TI	 TR

17.1500000E-02 47.0900000E-02

'71

iV

PITCH AUTI-PlLCT

DELQN ALPHAE	 ALPHDI ALPCDI 1LPHET DELQDE

30.2996071E-01 21.1198852E-02-48.6326306E- p 1 0. 21.1198852E-02 44.4746071E-01

INTEG RTN. HT	 100000Op0E-03
INTEG RTN. HT =	 1.DDO"0000E-03
INTEG RTN.
INTEL RTN,

HT =	 1:90000000E-03
HT	 1. g o000 DUDE-03

ZSDF

66.1500003E-02 66.1500000E-02 19.4633549E+01 at 73.6406298E-01 26.8917664E+01 A. 46.5715091E+00
0. -56.3925744E-03	 0. 26.2134209E-02 29.2647095E+01 10.1760543E+01 2 .2640652E+D1 0.'

-19s4179462E-01 91.5691297E-01	 D. -34.6325791£-01 Be 38.0176299E- 02 as 95.3706913E- D1
p s Os	 36.3127050E-0 no -33.1960969E+00 12a4671000E+D4 D. as
IIs 0.

O
FC2

DO 38.i566536E+03
00,30.1566536E+03 0

DDELTA ;a T°'

-48.3130693E-01
72.3024238E-03
72 3024238E-03

LGEAR

DELTA P	 P2 FT	 5R	 SF AA

0. 35.2800080E+03	 0. 0.	 23.45h5310E-01-38.9549765E+02-70.85622Z7E+
72.3024239E-03 24.3786852E+0Y	 0. 27.2734757E+03-72.6478298E-D1-26,3603627E+03 33.5754276E+
72.3024238E-03 24.3786852E+04	 0. 27.2734757E+03-78..6478298E-01-26.3603627E+03 33.5754276E+

MUVP VGPT	 FTRX FTRY	 FTRZ	 MA NO

	

33.6000000 =-02 29.255084iE+D1 0.	 no
71.8272747E-03 43.7622429E-02 20.1069908E+02 0.

	

71.8272747E-03 43:7o2zk29E-02 20.1069908E+02 0o 	 -27 9935315E+03 21 2922491E+02 0
-27.9935315E+03 21,2922491E+02 B.

5201	 S2	 OHETDI	 OMErSD2	 sD1	 S	 S2112

0.	 Oa 0 n 0.	 O.
` -60.18Efi426E-01-94.9762365E-92 14.7230918E-01 p . 0.	 0,

-60.1866425E-01-94.9762365E-02 14.7230918E-01 Be 0.	 O.

''̂ !'• FTRA 	 FTRr1	 FTRC HTX HTY

13.2420903E+03	 0.	 -54.5469514E+03 0. -72.23a6842E+03 	 0.

P° FZM	 LH	 MM NM
-54.5460367E+03	 D.	 -71.2318574E+03 0.

f4

	

y	 syY	 1 .i	 K	 A	

-

^J 
^^ ^x.ic	 _44 ....: .'Fug	

- __	 -_	
-uar.".....-,..,+-;.^31c	 '^•'r me^.m...:dr+^^.m' uW S.yr

ŵ

.•w.^^ aty+trv.^.^s ..n.
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SIX DEGREES OF FREEDOH-FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF 2	 CASE LROLL	 STAGE i	 PAGE	 64

YPCS

38r74699E10E+02
TFFS

0.	 as

F (I)
a.	 a.

SACL

32.8945165E-03-.50.7480M E-04.45.3740867E-02 0: 	 04	 20.4428364E-03 0.

FLEX

POINT	 X02F	 X02T	 YD2F	 Y02T	 ZD2F	 ZD2T	 XDiF
XO1T	 YDiF	 YOiT	 Z01F	 ZDLT	 XDGF	 YOOF	 ZOOF

i0.0000000E-01 0.	 35.0454299E-01 0•	 0.	 11.a.09054E+0p-23.b05^39tlEi0T1 0 n
28.8917673£+01 O.	 0.	 -.79.4741263E-03 48.89812UOE+00 0.	 0,	 -ita.6216728E- 05
20.000000ac-91 an	 35.8934303E-01 a	 0•	 50.5134628E-p1-29.3519110E+04 0.
28.9809582E+a1 U.	 no	 -36.

•
 6788638c-03 48.5132679E+00 Be	 00	 -7a.S386688E- U6

30.0S10.a0ane- ai a.	 36.5267391E-03 04	 0.	 -65.2303501E-01-39.5257333E+00 as
28.AA88922E+01 0•	 0.	 44.7160818E-03. 46a45$1453E+00 0. 	 a,	 89.1015197E- 06
40.0000008E-01 0. 	 37.4.342545@-01 0.	 0,	 10.0983643E±00-21.994E559E+00 a.
28.8917673E+01 0.	 0.	 -82.7820726E-03 44,6653690E+00 0. 	 0.	 -16.0678336E-05

LANDING ROLL
ISS = L	 ILR = i	 ICS = 0	 IDS = 1

AUTS

TI	 TR

17.1500000E-U2 49.0000000E-02

PITCH AUTOPILCT

DELON	 ALPHAE	 ALFHOI	 ALP001	 ALPHET	 DELODE

$0.299607iE-01 21.1198852E-02-34.6325?91E-ai 0. 	 21.1198852E-02 45,5246071E-03

INTEG rTN.	 FIT = 1.00000000=-03
INTEG RTN.	 HT = 1:00000000'e-03
INTEG.RTN.	 HT= L..00000000E-03
INTEG $TN.	 HT = 1.00.000000E-03

2SOF

a`

f F

c

-

^o

.+^ws.:.^3 `i+rtr-r.^.^^"Et"^,i,.*}+,^w^fiV rw..'7^.. =	 rte:..-. c-. ^'-=.^	 ^..'%i^=-^ ^' ^^_	 _.	 ti ...s"__...aya^-'



0 0
dw

0
"i sD
0

0,

A

W

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

IHOSDF	 2	 CASE LROLL STAGE	 1	 PAGE	 65

6Eol5QROOQE-B2
0.

68o15000QOE-O2
-55.4258169E-03

29.04B598OE+O1
On

Q.	 74.0271.440E-0i 28 n 8925184 +01 p . 46.2783486E+9O

-,19.0476055E-Q1 91.0000619"-01
26.2099235E-02 29.260801OE+Oi lO.1733248 +01

0.	 -22.8324411E-01	 0,	 37.2975909E-02
29.2603811E+ p 1
Be

no
94.729L131E-01

Q. O. 25.0976350E-01 0. -27.55115260E+00 12.4671090E+04 0. 0.an 9.

LGEAR

DELTA P P2 FT SR	 SF AA FC2

Be 35.2800DOQE+03 0. 0. -37.8284010£-01-38.9549765E+02-78.8562277E+0i 0.
50o9828L85E-03 22012811#47E+04 Be i6 .5774467E+03 11.2645990E+0 p-16.131D602E+03 iF..413761fiE+QO 44.4533807E+03
50.9828183E-Q3 22.0281447E +04 0. 16.5774467E+03 11.2645990E+09-16.1819602E+03 1E.41376l6E+ p 0 44.4533BQ7E+03

MVVP VGPT FTRX FTRY FTRZ	 MA HB DOELTA

33,FD000QOE-02 29.2111431E+01 9. 0. 00	 3. p•	 -40.2973379E-Qt

99.:7 6743E-03 60.662EI69Z-02 17.8177261E+02 0. -17.0985875E+03 16;36369106+02 0. 50.9828185E-83
S02 S01- S 5202 5201	 S2 OMETOI 04ET

04 0. 0. 94 0.	 Q• 9. B.
-40.3o693Q2E-01-10.2513772E-Of 14.5249216E-Of Be 0.	 B. 23.5688346E+9i-27.1260558E+Of
-40.7689302E-01-18.2513772E-Q1 14.5249216E-OL Be 0o	 0. 23.5688346E+0i-27.i26Q558E +Q1 '

FTRA FTRr1 FTRC HTX HTY	 MTZ FXH FYM

89.827.507E+02 D.	 -33.1548935E+03 0. -37.115615.E+03	 Be 8S.8275507E+p2 Do

FZH	 LH	 HH	 NH

-33.7230366k+03 0 4	-39.8335952E+03 06
VPCS

36.7489900E+82

TFFS

as	 0.

Do
	

no
	 T t I )

SAC1

32.858BO6fiE-03-45.4666551E-04 44 ► 7570711E-02 0.	 D.	 21o658i995E-93 D.

FLEX

zY



SIX 
DEGENERALIZEDECOMPUTERGPROGRAM 

STUDY

INDSDF	 2	 CASE LROLL	 STAGE	 i	 PAGE	 66

POINT X02F X112T YU2F	 YDZT	 ZD2F	 Z02T XD1F
XDIT YOSF POST ZO1F.	 ZDiT	 XBOF	 .DOF ZDOF

1O. g 0nefl99OE-01 0. 23.873024BE-01 fl.	 0.	 -12.4285771E+0Q-42 . 4857781E+00 0.
28	 925175E+01 Q. 0.	 - 77.5969016E-03 48.5655884E+00	 0•	 D• 17.4994244E-05
24.aLl0QQ g GE-QL 04 25.1B13304E-01 0.	 no	 -58.6914904E-01-35.4883119E+00

7.1879492E2d.9d159V7E+01 Q. 0.	 - 35.5569154E-03 48.1873122E+00	 0	 Os -06
30.0000000E-0i no 25.4349457E-Oi Os'	 0•	 68.• 943458BE-01-20.FD05720E+00 0,
26.88969-.54+01 0. 0. 43.4343151E-03 46.16h4473c+00 	 D.	 Q n 	 -88.9296312E-D6
40.0006000E-01 0. 26.1815483E-Oi 6•	 0.	 -14.81iii27E+00-46.4778727E+00 no
28.3925.174E+Q1 .0. 0.	 - 91.6524449E-03 44.40h5966£+00	 Q.	 0. 19,5461193E-05

LANDING RCLL
ISS =	 1 ILR = 1	 ICS = 0	 IBS = 1

AUTS

71 TR

17,150004DE-02 51.00,DD000E-02

PITCH AUTDPILCT

DELON ALPHAS ALPHDI ALPODI	 ALPHET	 DELUDE

30,2996071E- D1 21.1198852E- 02-22 . 8324411E- Q2 Be	 21.11I3805ZE -02 46.574697iE-01

-^ INTEG RTN, HT =	 10009 MOE-03
INTEG RTN. HT =	 i.0000000DE-03
INTEG RTN. HT =	 1.00.00000DE-03
INTEG RTN. HT =	 i.9DO4D0ggE-D3

2SDF

70.1500000E-42 70.1500000E-132 20.6337599E+01 D.	 74.3955512E-01 28.8911295E+01	 0. 46.0924470E+0A
g .	 -54.0084499E-03 n o 26.2060697E-02 29 n 256495DE+01 10.1703199E+01 29.2559623E+01 0.

-17.655178SE-01 90.644B775E-01 0.	 -i3.74iE649E•(11	 0.	 34,5760876E-02	 0. 94 n 1024BOSE-01
O. 0, 16.2873324E-01 Be	 -23.4251620E+00 12.46710DQE+04	 0. Be
as 0.

LGEAR

DELTA P P2 FT	 SR	 SF	 AA F02

0• 35.2800000E+03 0. 0.	 -59.9779162E-01-38.9549765E+02-78.8562277E+01 0.
32.62D7231E-03 21.3835431E+04 0• 88.3296626E+0i 2 .445307E+00-86.2315092E+02 77.1497679E-81 46.2663001E+Q3
32.9207231E-03 21.3835431E+04 0. 88.3296626E+0	 2 .4 95307E+DO- 6.2315092E+02 77.1497079E-01 48.2663001E+ 3

HUVP VGPT FTRX FTRY	 FTRZ	 HA	 !fB DDELTA

33.E000000E-02 29.247rr694E+01 0. at	 -0.	 0.	 at	 -48.2728216E-01
14*5627181E-02 88.7086549E-02 13.3611354E+02 0.	 -91.7489118E+02 14.6762623EfD2 	 Be 32.8207231E-83

,.



SIX DEGREES OF FREEOOM FLIGHT PATH S7UOY
GENERALIZED COMPUTER PROGRAM

IN13SOF 2	 CASE LROLL STAGE	 1	 PAGE 67

14.:627111LE-02 88.7088549E-a2 13.3611354E+02	 0. -91.7489118E+02 14.6762623E+02	 a. 32.828723iE- 03

S02 SOS S	 S202 S201 S2	 OHET01 ONET

a. o. 0•	 0. 0. 0.	 0. 0.
-15^865308e3c-01-10.6819815E-01 3144304E-L4.	 L	 0. 0. a.	 8.8157209	 81E++q i-26.69987	 11
-15.tl653089k-01 . 1 q .6d198L5E-01 14.3144304E-^1	 0. O. 0.	 18.8.157209+01-26.6998781E+51

FTRA FTRB FTRC	 HFX HTY H7Z	 FXH FYH

56.3650055E+02 a. -17.6659325E+03 	 0. -13.6349513E+03 0.	 56.36511955E+02 O.

FZH LH HH	 NN

-18.4512820E+03 at -18.0421941E+03 	 Be

VPCS

38.7489900Et02

TFFS

06;I as

tV
cn T S I 1

O. O. 0 Q
SAC1 m

32.0204557E-a3-41.3319488E-04 44.3038154E-02	 0. a. 22.7764832E-03	 0.
d

FLEX 0
POINT X02F XO2T	 V02F Y132T Z02F	 ZD2T X01F 1
XBIT YOLI. YfliT	 ZO1F ZO1T XDOF	 YOOF ZOOF

ro
10.8000000E-01 0. 15.04336SiE-01	 a, 0. -23.9754921E+0a-58.6633250E+00 0
28.891127Ec+01 q . 0,	 -29.9972575E-05 48.3965.094E+00 0.	 at 34.. 2695842£-05

> 020,000 .0000E-01 0. 16.7326610E-01	 0. 0.
-26,9643437E-04 47.9845452E+00

-11.6229579E+00-37.7355881E+00
0.	 no

0.
14.4938271E-a529 .3d07771 •-+fl1

3-01:0000000E
0.
0.

0.
16.7571040E-01	 0 n 	 0. 13.9046736E+00-92.0490589E-01 q.

5^d.d8d3'783e+01
40.0000000E-01

0.
a n

0.	 23.7563246E-04 45.9415105£+00
17.2338780E-01	 0 n

0. 0.
-2?.1758433E+00-4B.1285169E+a0

-17.7E01609E-0
0.

28*1911275E+01 0. 0.	 -28,9596092E-04 44.3432796E+00 a.	 0. 37.0546554E-.05

LANCING ROLL
ISS =	 1	 ILR = L	 ICS = 0	 IBS = 1

AUTS

TI TR

^
^^i.1l^+csy'-NY ,F R	 F' +•	 y	 ;^L.

-
,^ 7 ,S I' 	 ^'	 ^



SIX DEGREES OF FREEOOH FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

1V

INOSOF	 2	 CASE LROLL STAGE	 i	 PAGE	 68

17.150900GE-02 53.00000.00E-02

PITCH AUTOPILOT

DELON ALPHAS	 ALPHOI ALP1301 ALPHET OELODE

30.2896071E-0121.1198852E-D2-13.7416E49E-01 0• 21.1178852E-02 47.6246071E-6i

INTEG RTNe HT =	 i.D0G00000E-03
INTEG RTN. HT =	 1.1!0000000E-03
INTEG RTN. HT =	 1.00030000E-03
INTcG RTN. HT	 1.0000000DE-03

2SDF

72.150QODOE-02 72.15000011E-0221.2188335E+01 0. 74.72.16927E-01 28.8890577E+01 an 49.9840934E+08
0+ -52.29703.55E-03	 0.. 26.2418281E-02 29.2517563E+01 10.1670156E+01 292513423E+01 -	 0.

-15.L630160E-01 90.4447735E-01	 0,	 - 72.8095444E-02 0. 30.4837073E-02 0-n 93.4931351E-01
0. G•	 95..8821551E-02 Of -20.7061458E+GD 12.4671000E+04 0. 00
0. G.

LG£AR

DELTA P	 P2 FT S.R. SF AA FCZ

04
35.28800GOE+03	 0, 0. 3D,3D^^4E55c-D2-38.9549765E+02-78.8562277E+01 0•

18.9969322E-:0.3 20.0772929E+04	 0. 404071906E+02 19.7472430E+00-36.9762315E+02 12iE157357E+00 49.8264851E+03
i8.9969322E=03 20.0772929E+04	 0.

,
4071906E46.	 +02 19,7472430E+00-36.9752315E+02 12.6157357E+00 49.8264861E+03

HUVP VGPT	 FTRX FTRY F'TRZ HA HB ODELTA

33.6000000E-02 29.2434667E+01	 0. 0• -0. D. no	 -48.2255705E-01
Pp 0p ayy12640E-02 i2.5iDdK33c,-01 87.0632992E+0i 0. -42,3845870oE+^2 9ji83f421bE+O1 0. 18.9969322E-03
20•^y 12E48E-02 1Z.51U90 3E-D1 87r063Z992E+01 D. -42.384507F1E+ 9 .83 4216E+01 0. 18.995.

9
322E-03

SD2 SG1	 S SED2 S201 S2 OHETDI OMET

0. 0.	 0. 0. no 04 0. 0.
61 .c359794E-D2- 109332535E-01 14;0980202£-01 0. na 00 12.4149258E+01-26.3970352E+01
61 .63597946-D2_- 30,8s32535E-6!'14.04+102026-G1 8• G. 0. 14149256E+O1-26.3970312E+012.

FTRA FTRB	 FTRG HT% CITY HTZ FXH FYM

30.9523724E+02 D.	 -80..0143812E+02 Us -24.9773279E+02 0. 3049523724E+02 6.

FZH LH	 HH NH

-C4iT022430E+0Z U.	 -50.E946407E+02 0.

VACS



SIX DE EN
RAP.IZEDECORPLITEIROPROGRAAP STUDY

INDSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE 69

38-.7489900EF02

TFFS

o. D.

TtI}-
0-	 Oa

SACL

31.9872647E-03-37.9998726E-04 43.9687907E-02 D.	 08 23,8220768E-03	 0,

FLEX

POINT X02F	 X02T Y02F	 Y02T Z02F	 Z02T YnIF
XD1T YDiF	 YDIT Z'DiF	 ZDiT KDOF.	 YDOF 700F

10.00800002-01 0.	 83.4185302E-02 0,	 Q n -12,4232633E+00-36-9103681E+00 O.
2868890564E+O1 D.	 of 76,$6122&8E-03 46.2922966E+00 0,	 0. 17s5460437E-05
20,ODORGROE-61 0.	 10,2947647E-01 D-	 0 n -76,4B2303DE-01-31-4685654E±00 0

-n 28..g780337Et01 D.	 0. 31 ► 051E$43E-03 47.B t►98977E+ p 0 Q.	 0: 78.3662372E-06
306.0000000E-01 0.	 10.i595594E-01 D. pp . 84.8127057E-01-11.9747169E+00 0-
28.8853532E.+Oi 8.	 0 -39.4p55834E-D3 49!n6 2338E+00 0.	 0.	 -93,6332751E-06
.40.90DQODOE-01 D.	 10:3926Q83$-01 0.	 0. -16.0425322E+00-33.6834252E+00 Q.
28.'98n0567E+D1 q'.	 0. 76.5742512E-03 44.3697319E+00 0.	 p; 19.82701532- O5

ILR 
'LiNDIHG

ISS =	 1
RCLL

ICS = 0	 IBS = 1
RUTS

TI TR

17.150088 pE^42 55,00800DQE-02

PITCH AUTOPILOT

DELON ALPHAE	 ALFH01 ALPCOI	 ALPHET DELODE

30.2996971E-01.21 .1199852E-02-72,8095444E-02 0.	 21.1198852E-02 48.67460.71E-01

INTEG RTH. HT =	 1.00000000E-03
IHTEG RTN. HT =	 1.0000000pE-03
'INTEG.RTN. HT =	 1.600000000E-03
IHTEG RTNa HT =	 1.00D00DOOE-03

2SOF

74.150000CE-02 74.150000DE-Q2 21.8038106E+D1 D.	 75.0195391E-01 28.8837979E+D1	 On 45.9258849£+40
8..	 -50.421148E-03	 0. 26,1972344E-02 29.2466250E+01 LD.i6344D4E+91 29.2463333E+01 0.

-13.0628238E-0.1 9,0.3453071E-01 	 Q- -30.9215176E-02	 U. 25.5909558E-D2	 0. 92.9043961E-01

0
O ^,

ro
C:

M

^/
p
f	 ^y	

x	 v	 f r
	

E	 ^^.	

^f.^	 yy.

`KY`	 w^a+'"^"r-`..i^w. 	 _^ _ ......_ ., - ^ .-,.v ,.,.,..^.-w...o.-••.e- -^Y ""^ 	 .^.	 ^^,.'-I	 ^+^-^xr.n^a+f^...r.^Ew.,.,r^..iar	 ^ ^,F,x.-^..^...+^+ : ^.^*.+.--.ay:=`-+^"^'^..^..-- _	 ^	 ": ..r	 __^ ^ =^'_ .	 .:	 _.



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GEHERALIZFD COMPUTER PROGRAM

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 70
0•	 0,	 52.1081790E-02 0.	 -19.1648564E+00 32.4671000E+04 0.	 Go
O.	 0.

LGEAR r

OF:LTA P P2 FT F. SF AA FC2
9. 35,2800000E+93 0. 0. 11.3823576E+09-30.9549765E+g2-78.8562z77E:#93 9. r`'S8.?293.9BOE-03 18.9177ro.OBz+04 0. 16 2426103E+02 89.810f187QE-OS »95.7984714E+0 1 24.5i388Q6E+90 49.5488229E+03

-9319.0299980E 18.9177408L+04. 0. 16.2426103E+02 89.8108670E-01-95. 784714E+Q1.24.51388Q6E +00 49.5488229E+03

HUVP VGPT FTRX FTRY FTRZ MA HO DELTA T^
33.c000000E-0Z 29.23862:76E#O1 Os 0. -0. Q. Q. -48.1458424E-01 f

26.27.
2279293E-02 15.9722319E-0i 45.1023565E+01 9'. -IT.195308EE}Q2 50.5696643E+01 0. 10.0299580E-03 ^e

26.29293E-02 15.9722319E-01 43.1023565E+01 0. -IT.1963a66E+Q2 50.5696643E+01 Q. 10.0299980E-03

S02 S0i S SROR 5201 S2 OMETDI 04ET

O'. at 0. Q . no 0.
17.4300.43 9_-01-10.822.97118E-03 13.88QB74IE-01 0, Q. 0. 64.8329029E+00-26.2i3ii26E:+01
17.438Q439c» 01-10id2Z97Qt3E-OL 13.8808741E-01 0. as Q. 64.8329029E*99-26.2131126E+01

FTR p FIRE; FTFfC MT% I4TY MTZ FXH FYH Fn
iy.+r54g617E+02 0. .	 -32.4852205E+Q2 0. 46,370932OE+01 O. 14.4544617E+02 0.

FZH LH MH NH

E4 -29.5378760E+q2 Q. 17.1154349E+82 9.

1PCS

387489. 900E:+Q2 I	
',FS

TFFS:

T(I)`.," 0. Os r

SACL'

3I.S584130E-03-3,1687693E-04 43.7120778E-02 0. 0, 24.0175664E-03 .0•

FLEX

POINT XD2F X112T Y02F YDZT 702F ZD2T XDiF
XD1T YDiF V 	 IT i?OiF 701T XDOF YOOF ZOQF

tr
I.;

9 t f
 _r__ ^_

^~
_	 ^`

-	 --	 ---	 -	 .'..•.-^	 ..,..--.rr:^.^s:,:,..:=r..r:i:=n:..;.L. <tE.r.__--^'°s?- `y*^*-"fir--._'4..^...; - -	 ^' ^:



StR DEGREES CF FPEEDON F41Ciil PAFN STUDY
GENERALIZED GOHPUTEk PRDLRA

INDSDF 2	 CASE LRDLL	 STAGE i	 PAGE	 71

40.4644213E-02 D.	 Da	 E0.937916QE+00-iZ.3541785E+00 D.
0.	 78.B25664BE-03 40.1560302E+00 D.	 04	 -16.3i50578E-05

61.36i6641E-02 a.	 0.	 21.6388497E-Di-20.480235aE+08 0.
D.	 34.6843338E-03 47.7294424E+00 D. 	 D.	 -61.3a4t.'33E-D6
50.106984DE-02 0.	 D.	 -38.4483784E-01-22.7406675E+U0 0.
0.	 -ti2.821E274E-D3 45.7399333E+00 0.	 0.	 80.0127787E-Q6.
59.5217053E-02 0.	 0e	 81.874053BE-D1-78.5721068E-D1 Q.

00	 74.8941265E-03 44.37+4351E+00 0.	 0.	 -15.4209232E-05

I
LiNDING RCLL

SS = i	 ILR =	 ICS = D	 IDS = 1
AUTS

TI	 TR

17.15D0000F-02 57.oO0DODOE-02

10.0000000E-01 0.
28.8837887E+01 D.
20.DIO0000E-01 D.
28.8741241E+01 D.

a+	28.d812i81E+DI d.`	 40.8000000E-01 D.
.	 28.8837887E+BL D.

PITCH AUTOPILCT

ALPCDI	 ALPHET	 DECODE

21.1i98852E-02 49.7246011E-0i

DELON ALPHAE	 ALFHOi

-I 30s2996071E-01 21.1148852 -02-30.9215176E-02	 0.

M INTEL RTN. HT =	 1.DODOB000E-03
1p Irii;,; AIN. HT	 = 1.0003000DE-03

IRTEG vTr. HT = I	 1 0]000aE-03
INTEG RTn: HT = 1.DODOODDDG-D3

00

00



SIX UEGREES CF FREEDOM FLIGHT 	 STUDYEATH
GENERALIZED COMPUTER PROGRAM

INOSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 164

2B.9d10253E+p ! D. Be	 93.8205708E-04 19.7804519E+00 0. D n 25;5352649E-l5
40.6090900E-0 . 1 D. 7v,949831DE-02	 0,	 0. 22.3545692E+00-i3.185E212£+00 D.
28.9909540E+Di 9. 0.	 -30.6885702E-03 50.01411966E-01 0. as -43.1094059E-05

LINOING RCLL
ICSISS =	 1	 ILR = = a	 IBS = 1

RUTS

TI TR

17.1500009E-02 18.0500000E-01

PITCH AUTOPILOT

DELON ALPHAE	 ALPHOi	 ALPODi	 ALPHET DELUDE

30.2996071E-01 21.1196852E-02-11.6023798E+00	 no	 21.115B852E-02 80.0000000E- 6I

IHTEG RTN. HT c 1.000000aoc- 03
IHTEG RTN. HT = 1.10090900E-03
IHTEG RTN. HT = 1.0000000DE-93
IHTEG RTN. HT = 1.00000088$-03

-17

W
2SOF

19.9b500DDE-0! 19.96hDDODi:-0	 58.3301328E+01	 0.	 70.05t1217EE-91 28.9916544E+01 D. 10.1435542E+D9
0. -19.3791318E -02	 0.	 25.9846939E-02 29,0093940E+Bi 99.9937504E+00 29.OD93aE1►E+O1 0.
18.0689951E-02 28.0.383828E-91	 8.	 -i1.4996016E+00	 0.	 -35.6867903E-03 Be 19 n 69 5062E- 01
0. D. -72.1927051E-92	 D.	 -34.22460786+00 12.4E71000E+04 0. no
0. a.

h

LGEAR

DELTA	 P	 P2

75.4320830E-03 39.56228B3E+03 0.
13.13589E5E-02 24.8347918E+04 a.
13.1358965E-02 24.8347918E+1)4 U.

HUVP	 VGPT	 FTRX

33.E9U909 pE-U2 24.69d378gE+01-38.7756799E+02
21.3516027E-04 12.8527594E-03 13.8909147E+0i
21.3516027E-04 12.6527594E-03 1.3.8909i47E+01

FT	 SR	 SF	 AA	 FC2

1.
g
1g .6E6743

77
9E+

0p
03 

g
41.3452

r
0077E-a1-11.584a52DE+9 16. 392634E+00-68.6782480E+a2

65.5147987E+03-95.2920789E -01.69.1555222E+03 31,5958453E+0U 24.5573305E+92
FTRY	 FTRZ	 HA	 H6	 ODELTA

	

0.	 -11.54'13809E+03-37.7087522E+02 0. 	 75.4320530E-03

	

0.	 -65.0579488E+D3 13.8894011E+01 0.	 13.1353965E-02

	

0.	 -65.0579488E+03 13.8894011E+01 0. 	 13.i358965E-D2

S02	 SD1	 S	 5202	 S2111	 S2	 OHETDI	 04ET

	

-11. 22912362E+80 70.8592778E-9! 15.8277982E-02 D. 	 9.	 0.	 -15.7119801E+02-42.8757497E+1)0

	

°95.8838222E-81-21.77541202'-02 14.7766754E-01 0.	 a,	 D.	 i7.8869245E +1)5-28.8983989E+01

	

-95.d838222E-Oi-21,7754120E-02 14.7766754E-01 a.	 0.	 0.	 17.8069245E+0 -28.8983989E+01

2`	 - 71T 	 ' A 	 ..

1	 f'

	

A+5wa	 law+u^+..'Sa,^" '^.4-.t.1:.-i^"`^*...+++^^^?. -^. ^., _:h--^_':.:.^. ..-I.r z.:.. -•^ Y _ ...+- ±=.R'iL.^^	 _ ^ ^^-^o-- LI"1^' .a.



SIX DEGREES OF FREEDOH FLLIIGHT PATH STUDY
GEHE3ALIZEfl COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 165

FTRA FTRO FTRC	 HTX MTY MTZ	 FWH FYM

12.6741053e+02 0. -L4.169634iE +04 	0. 39.561;4B63E+03 0.	 12oE741053E+02 D.

FZH LM HH	 NH

-14.1928011E+0.4 0. 42.515i688E+03	 0.

VPCS

38.7.4899D0Et02

TFFS

O. 0.

T4I!
0. at

SAC1

32..388519E-03 25.3275264E-03 =58.0017738E-03	 O. on 57.1046230E-04	 0.

i	 FLEX

POINT X02F XB2T	 YD2F Y02T Z02F	 Z02T XO1F
XCST YDiF YDST	 ZDiF ZDiT XDOF	 YOOF ZOOF

i0..0000080E-OL no -22.8265886E-D1Da 0.	 -23.9990022E-9i-38,6E35220E+00 0.
28„9916539E+ p 1 no 0.	 -10.7378381E -02 18.3046119E+00 8	 p. 27.2043866E-06
28.0D0ODBr-01il 0. -19.280784iE-D1	 0, p. 79..8TB7513E-01-28.0017011E+00 0.
28.3.54511.2E+01 0. 0.	 -48.7999158E-03 IEe8935932E+00 0.	 p. " 1.5740258£-06
30,0000800E-0 .1 0 -61.3599790E-02	 O. at	 -70.95346381;-01-41.2021081E+00
28.31177892+ p 1 0. 0.	 59.0075433E-03 96.5245213E-01 0.	 0. 11.2489923E-06
40.8000000_-0 .1 0. 53.70d538GE»02	 0. p. 20.2445228E-01-30.6398725E+p0 0.
2b.8316539e+O1- 0. 0.	 -11.5411390E-02 37.622.2996E-01 0.	 0.. 30.608B66BE-06

LANDING ROLL
ISS =	 i	 ILR = i	 ICS = 0	 IBS = L

AUTS

TI TR

17.1500008E-02 18.25000DOE-01

PITCH AUTOPILOT

DELON ALPHAE ALPH01	 ALPDDi ALPHET OELQDE

30.2996071E-fl 21.1198852E-02-11.4996016E+0D	 0. 21.1198852E-02 80.0000000E-Di

.'g7 
0
M

M9`a

10

rD

iy	 J

X ...^^^ 3` S.Y ,^ 	 -	 -	 ^^-.'•-r-^n.r- 	 ' -^ ',:^..^a.^.r^„«.n,^--^.""'se.=.•Y,^-+-y,.%. 	 -	 ti-t ^..	 __	 -^-"	 f ^	 -i ^	 ^F.+' -_C
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SIX 
O£GEHERALILL7£COMPUTERGPROGRAM 

STUDY

INUSOF	 2	 CASE LROLL	 STAGE	 !	 PAGE	 166
NTEG RTN. HT =	 1.00000000E-03
NTEG RTN. HT =	 1.900000009-03

INTEG RTN. HT =	 I ODOD0000r-03
INTEG RTN, HT =	 1. ODOB00 DOZE- 0.3

250F

20.1650000-01 20.ititiOU0DE-a1 5B.9102837£+01 D.	 70.0170697E-01 28.9917735E+01 0. 89.9520866E-01
0.
15.4239B24E-02

-19.2755592E-02	 0.
17.7713242E-131	 U.

25.9814079E-02 29.0057248E+01 99.9684666E+00
-1l.2045767E+0R	 9.	 -30.4672117£-03

2q .0057207E+01
O.

Q.
17.4665502E-01

0. as	 -88.4743995E-02 0.	 -33.028327!£+DQ 12.4671900E+04 0. at
0. D.

LGEAR

DELTA R	 P2 FT	 SR	 SF AA FC2
76.4645137E-03 44.2NDE890E+03	 no 1i.8466726E+03-61.960058SE-01-11.E4i3819E+0 41.5568106E+QQ-63.9380716E+Q2
12.89094437-02 24.4Ti5942E+04	 -D. 63.31448071+03 72.8176fi1JE-D1-^62.8323Q75E+03 17.7296484E+B0 22.9036458£+9212.99094435-02 24.43H;942£t04	 U. 63.3144807E+03 72.8i766l3£-0i-6Z.8323075E+Q3 17.7296484E+00 22.9036+58$+02

HUVP VGPT	 FTFX FTRY	 FTRZ	 4A H8 09ELTA
33.6800000E-02 21.644B44QE+0i-39.4194257E+02 Q.	 -11.73t97i9E+03-38.2948972£+02 0• 76.4fi45137E-Q337.15303159-04 22.3,21Tb1E-03 23.5368503E+81 Q.	 -63.3510899£+03 $3.59i9397E+91 0. i2.890i3443£-0237.1530315E-04 22.3621761E-03 23.5363 5 03E+01 0.	 -63.3519899E+03 23.5919397E+D! D. 12.B9Q9443£-B2

SEt2	 S01	 S	 5282	 5201

12.0175383E-01 68.3702046E-01 ?9.72;6407E-02 01
71.4763636£-01-23.2892361E-02 14.7302441E-01 0.

»71.x763636£-01-23.26323o1c-02 14.7302441E-Q! 0.

FTQA	 FTRU	 FTRC

74.9928436E+01 Q.	 -i3.8475634E+04 0.

FZH	 Ltt	 !7H

-i3.ti268028Et04 06 	 49.5090351E+03 Q.

VPCS

38.7489900E+02

TFFS

S2	 ON£TD!	 OlIET

-15.9558697E+02-74.3593226E+00
30.2460765E+D0-28.8256664E+01
38.2460765E+90-28.3256664E+31

FXH	 FYH

74.99k6436£+0i D.

D.	 0.
Q.	 D.
0.	 0.

HTX	 NTY	 HTZ

52.9876494E+03 0.

NH

T(l)
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SIX DEGREES-
	 COMPUTERGPROGRAM STUDY

INDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 167

SACS
1

32.4423232E-0.3 26.0409137E -83-70.3270416E-03 De	 0.	 60.7604035E-04	 as

FLEX

POINT X02F	 X02T Y02F	 Y02T	 Z02F	 ZO2T WOLF
XBIT YO1F	 YO1T ZDLF	 TOiT	 XDDF	 Y40F ZODF

ID.OD00ODIE- D 1 0. -24.509489iE-01 0.	 0 n 	 -25.4321325E+00-69.7650911E+00 0.
28:9917b66 M I 0. 8. -49,4222890E-03 17.178D314E+DB	 0.	 Oe 36r8D2343aE-Q5
20.0011000GE-01 U. -2057214029E-8i 05	 D•	 -53.4235612E-01-48r3369125E+00 Oo
P8.354B261a+03 0. Be -32:6273603E-03 15.7250835E+0A	 as	 0. 1352137342E-05
3D.OR^080ae-Oi 0. -76.5605E56E-02 0•	 D.	 P9r9952076E-Di-24.8944896E+Da 0,
28.98195+•3.r +Q.i 0. D• 35.9201415E-03 84,83 135929E-01	 0,	 0,	 -16,7206090E-fly
40.00.0000CE-01 Be 34.1012222E-02 D.	 a,	 -24 ► 7940055E+0a-56.0758572E+00
ZB.9.9S76b2c+0.1' 0, 00 -63.2953153E-03 26e.994889BE-01	 G.	 O. 3.9884116E-a5

ROLL
ISS =	 i ILR 

=LINOIHG
ICS = a	 IDS = i

AMTS

TI TR

17.1500000E-02 i8.4500D00E-QI

PITCH AUTOPILOT

DELON ALPHAS	 ALPHOI ALPODi	 ALPHET	 OELOGE

30.2996071E-01 21s1198852E- 02-i1.2045767E+00 D.	 21.1198852E-02 50.0908000E-01

INTc"G RTA. HT =	 1.00000000E-a3 -
INTEG'RTHo HT =	 I.B00a0B80E-03
INTEL RTN. HT =	 1,00000000E-03
ZNTEG RT:a. HT =	 1.000000DOE-03 0

04$ZSOF

20.3650008E-OI 20.3650000E -81 59.4903597E+ai 0.	 69.9867748E-Bi	 8.9912032E+01	 0. 78.7019604E-111. 10$7
no -19.1408972E-02	 Be 25.9779856E-02 29.0019055E+01 	 9s9 21588E+a0 29,D0199i5E+01 Be

15.2488057E-02 15.5655743E-D1	 0. -10.9101022E+DB 	 0.	 -30.1 5230BE-03	 0. 15.2647209E-01 b
D, a. -10.6628257E-01 as	 -31.9005405E+00 12.4671000E+a4 	 0. as
a. D.

LGEAR.

PDELTA P	 P2 FT	 SR	 SF	 AA FC2

7+.02d9801E-03 50.1365425E+03	 Be 12.3151756E+a3-12.5358632E+08^12.Si2878bE+03 40.9514172E+00»61.9938076E+C2



- SIX UEGREES OF I-RttUU11 i• Lltni	 Nxin aluua...-
GENERALI2ED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL STAGE	 i	 PAGE	 168

32.E7963811E-02 24.01608934+04 8. c .8590155E+U3 12 n 74fi3742E+00-Gi.3936519E+D3 17.1115565E+00 26.1963Dt8E+ee22
i2.£T95384E-U2 24.0160893L+04 0. 61.8590155E+p3 12.7463742E+00-61.3936519E+Q3 17.1115565E4 p 0 26.1963078E+02

HUVP VGPT FTRX FTRY FTRZ	 MA MB	 DOELTA
33.680000 DE-92 id.5248393E+0l-41.0263473E+02 0. -12.21J12224E+03-39.7499241E+02 U.	 79.0289401E-03
50,3667314E-04 30.67319521-03 31,5429947E+01 D. -61.8893813E+03 31.6834751E+01 0 4	12.6796384E-02
50.96c7314E-04 30.6731952E-03 31.5429947E+01 Be -61.8893813E+03 31.6834751E+01 Q.	 12.6796384E-02

S02 501 S SZD2 *3201	 S2 OMETDI	 04ET

-37.4702825E-01 67.322FSOZE-01 43.3300683E-02 0. 0.	 0, -1E,56246Q4E+02^10.6758 97E+OI
-23,U4E515sE-03-24.Bi^c9^8E-02.14.6790418E -01 0. Q.	 Be 40. 198399E±OU-23.762731E+01
-23.04E5156£-01-2+..dd^o998£-02 14.6790418E-01 0. at	 04 40.6198399E+00-28.7627031E+0!

FTRA FTRB FTRC MTX +STY	 MTZ FXM	 FYM

15.20+1 2255=+D1 0.	 -13.60332f0E+04 0. 74.4712087E+03	 0. 15.2042255E+01	 0.

FIH	 LH	 MM	 NH

	

-13.6795562E+04 Be	 71. 0768508E+03 0.

VPCS
W	 38.7489900E+02

TFFS

Be	 no

D.	 as
	 TED

SAU
32.4453849E-03 26.7541211E-03-82.1863814E-03 0. U. 64.1238157E-04	 0,

FLEX

POINT X02F X02T V02F YDZT Z02F	 Z02T XOIF
XD1T VDIF VD1T ZD1F 7.017 XDUF	 YOOF ZOOF

10.000OQUOE-01 U. -26.541646DE-01 0. no -24.0834772E+0U-58.9189476E+00 U.
28.931196hE+Q1 04 Q. 55.4538986E-03 19* 1042791E+00 D•	 Os 3492882570E-05
20.80000DOE-01 a t -22,2615572E-01 8.

82.3961353E-04
0.

14.6048515E+00
-10. 3076658E+00-44.6917821E+00

0.
O.
14.0252533E-05

30.0008DDUE
28.9544965rr p 1

- 01
0.
0.

D,
-92 . 3125719E-82 0. 0 n

0.
12.3014913E +p0-19 . 4224719E+00 0 n

28.3514481E +01 0. Q. -55.7098954E-03 73.188845EE-01 D.	 0. -17,2630845E-E5
40.900000Dc-01. 0. 10.1308155E-U2 0. Q. -27.1324010E+0O-56.8D88i88E+00 0.
28.9511941E+D1 0. Be 42.1851667E-03 17.2858749E-01 0.	 0. 36.9573755E-05

N



I,

f

ilr

^

SIX 
OEGENERALIZEOECOHPUTERGPROGRAM 

STUDY

INDSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 169

IS5 =	 1
RCLL

_ICSILR 
-^LINDING

= 0	 IGS = i
RUTS

TI TR

17,I5nOD0 gz-02 i8.65GOO9OE-01

PITCH AUTOPILOT

DELON AtPHAE	 ALPH01 ALPCDI	 ALPHET	 DELODE

311.29966 0.0.	 21.1198852E-02 80.0000000E-01

INTEi. RTN. HT =	 1.0000000DE-03
INTEG RTN. HT =	 1,C000ODOgE-03
INTEG RTN. HT =	 1.80000000E-03
INTEG RTN• HT =	 1.80008000E-03

25OF

20..5650080E-01 20.5550000E^01 60.8783576E+0i 0 n 	 69.9547834E-g1 28.9899170E+01 B.	 67.8998409E-D1

S3
0. -18.9938520t-B2	 0. 25.9743684E-02 28.9978676E+01 99.9143322E+.00 28.9978625E+01	 0.

17.1298422E-02 13.4172967L-01	 0.	 -10.6202789E+00	 q .	 -33.8441128E-03 Be	 13.078,544E-01
D, 0,	 -13.096d132E-01 0.	 -30.8B55599E+00 12.41+71008E+04 G.	 g.
q . 0.

LGEAR

DELTA	 P	 P

82.5075408E-03 57.6L.88916E+03 0.
12.921?30-._-02 23.5-23019c+ q4 0.
12.3?1233^!-02 23.3 y 23018-+04 0,

r,UVP	 VGPT	 FTRX

33,c0dO g 00:-02 L5.2^iBi577=+8l-H3s2235635E+02
47.d9 •iDO-.lc- q * Zh.62028a0 _- B3 ?9,1190289E+Qi
47. y i300,I_-0-i 23.9202030--03 29.1198209E+01

SD2	 SDI	 S

-88,9652835-D1 56.4cS3249'-01 56.7387168E-D2
i5.49017152E-01-2@.i233328E-92 14.6258418E-01
15.4988152?-Q1-26.i233328L 02 14.6258418E-01

FTRA	 FTRB	 FTRC

-66.9809629E+0i 06	 -13.4514828E+04

FT SR	 SF AA	 FC2

12.9S949i8E+03-68,513222DE^- g i-t2,81D6476E+03 30.1304118E+80-60.4249i37r+02
&0.777;679'' + 03 59.31343ti4E - 01-60 . 022n7 •lf+E+B3 27 . 783?.755= +00 2d . B667?k?n02
60.7771:1,791+03 59.3134354E-01-30.0220776E+B3 27.7832759E+00 2d.8bF7aC?E+02

FTRY FTRZ	 HA HD	 DDELTA

0. -12,854LB5EE+03-41.7285206E+02 0.	 82.507,408E-03
B. -60.8g9I541E+03 ?g.29483,7E+01 0.	 12.5217304E-02
0. -60.8001541E+03 29.2948327£+OZ 0.	 12.5212304E-02

S202 S2D1	 S2 OHET01	 OHET

Q,
0.	 -17.386$836 + q 2-14.	 6k 650E+Oi

p,	 E
06

0.
0.	 0.

g 7.5555P4778+00-28.7141094E+01
37.55T4778E+00-28.714iO94E+01

HTX OTY	 NTZ FXH	 FYH

0. 98.3937677E+03	 0.	 -66.9869629E+01	 0.

f



k

SIX 0£GENERALIZEDEGONPUTERGPROGRAM STUDY

INOSOF	 2	 CASE LROLL STAGE	 i	 PAGE	 170 r

F'ZM LH	 HH NH

-13.4490287E+04 0. 98.6282348E+03 0. i.

vPCS :,.,^.,,r=

38.7489900E+02
F^...

TFFS
r

SAC!.

32.4485127E-03 27.4691128E-03-93.6175649E=G3 Be Be 67s2i81673F-04	 0.',''

FLEX

POINI X02F	 )(02T Y02F Y02T Z02F	 Z02T X01F
'rT X01T Y01F	 Y01T Z01F NIT XOOF	 YOOF T00F

W 10.00000.07E-01 Be -28.8901775E-0i Oa 0. 35.1939558E-02-34.P543156E+00 0.
t71 2849899171E+oi as at i7.5466798E-02 14.9995007E+00 Be	 0. -89.0174018E- 87

20.00001100E-01 0. -24.2050626E-01 0. 0..	 -50,0643431E-01-39.0205357E+00 110
28.953511dE<, O1 0. 0. 32.3234864E-03 13.4859777E+00 0..	 0. 10.0452709E-06
30.0000009E-01 0. -11.4589782E-01 0, 0 . ti4.2r;S.raE-01-2^.^3D7i57=+90 0.
28,9-123 = 1s+G1 8.- 0. -44:5t£ti00E-03 JI 0--22:1	 £-Ili 0.	 2. -x.7.00-.1415;-07
411.011i1-10	 -91 0. -17.9t,243; 4t-n2 It. 0. -43.13971fIE-01-32.37 	 a72:+00 0.
28.	 +01 0. 0. X5.3 0 a 03=-03 74.39 -Y3741E-02 G.	 0, 10.443q--,--'- tc-n-5

LANDING ROLL
IS£ =	 1 IL -i	 = i	 It"s = 0	 IBS = 1

'LITE

I.1 TR Q
17.1500000E-02 18.8500000E-01 `^ ``:`

PITCH AUTOPILOT

MELON ALPHAE	 ALPH01 ALP001 ALPHET 13EL00E

30mZ996071E-01 21.1196852E-02-10.620Z789Et00 0. 21.1i98852E-02 80.0000000E-01

NTEG RTH. HT = 1.00000000E-03
NTE'G RTN. HT = 1.000005100E-03

IItTEG RTN. HI = 1.00000000E-03'r



roa

W

six DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL	 STAGE	 L	 PAGE	 171

INTEG RTN. HT	 1.00BtlOOOtlE-O3

2SOF

20.7650008E-01 2B.7650000E-81 60.6502726E+01 	 0.	 69.9173809E-01 28.9879144E+01 0. 57.2764326E-Of
0. -18.8004229E-02	 Be	 25.9705208Er02 28,9935724E+01 99.8847469E+00 28.9935651E#Of Oa

20.5682608E-02 1i.3194445E-0i	 0.	 -18.3600649E+9p	 0.	 -40.6448536E-03 O. f0 n 91298396-tl1
p . 0.	 -16.2337048E-41	 0.	 -30.1287103E+00 i2.4671000E+04 O. 0.
0. B.

LGEAR

DELTA	 P	 P2

87..114972E-03 67.6201483E+03 0.
12.41DIE21E-02 23.1891817E+O y 0.
12.4101621E-82 23.1591817E+04 0.

HUVP	 VGPT	 FTRx

33.6000000E-02 11.9092227E+D1-46.2903887E+02
25,E p 48737E-0'4 15.4064008E-0315.3731194E+01
25.6048737E-04 i5.4Bn400BE-03 15.3731194E+01

SD2	 SD1	 S

-ll.323T419E+08 65.4485283E-0L 69.9345585E-02 9.
31.036.86221-01-26.1105686E-02 14.5734317E-01 0.
31.0368622E-01-26.1105606E-02 14.5734317E-OS 0.

FTRA	 FTRG	 FTRC

	

-17,7i.4i480E+02 0. 	 -13.3914.64E+04 0.

FZH	 LM	 MH

	

-13.3523511E+04 0.	 13.1222538E+D4 0.

VPCS

38.7469900E+02

TFFS

0.	 0.

13.8625653E+83 48.5978510E-02-13.7619946E+03 20.
60.0259992E+03-29.957271BE =01-58.9B5279LE+03 38,
60.8259492E+03-29.9572718E-OL-58.48ac791E+03 38.

FTRY	 FTRZ	 HA

0 0	-13.77690x4E+03-44.4667882E+p2 as
tl..	 -68.0398173E+03 15.4530123E+01 0.
B.	 -6p.0398173E+03 15.4B38123E+01 0.

FT	 SR	 SF

5202	 S2DL	 S2

	

0.	 0.

	

0.	 0.

MTx 	 MTY	 MTZ

12 . 7555187E+04 Q.

NH

87.3114972E-03
12.4101621E-02
i244101621E-02

OMETOi	 OMET

-18.5278284E+02-17.6350403E+01
19.8500157E+00-2do6780422E+01
19.8500157E+00-28.6780422E+01

Fxt	 FYH

-17.7141480E+02 0.

AA	 FC2

3584438E+0tl-58.5902762E+02
2675776E+00 28.8385239E+02
2675776E+00 28.8385239E+02

118	 DDELTA

Till
0.

53;1

a	 y

0
	 f	

^	 ^ 1,^ f	 {^ Z	 ^	 ^	 ^^..r	 I Ito
,..tti.'^i;:a.y,,..ism..-.:.:.r-^+F.^,^.:;^..,^4a",-^'^+A ^ _•_._...--,-':.^af ..,c:a...:-.,.r 	

'.. . __	 - ,



^^^c	 ^ .,. .y .... __.__._ .. .....,.mow	 ^M	.......•..	 ..	 '^	 4^	
k `L;p^a^.f?

STUOYDIY 
iT,PCNcrTALI^cDECOHPUT^4rr 'ra^,Rary

INDSOF	 2	 CASE LROLL	 STAGE	 i	 PAGE	 172

32.4521a21E-03 28.1B8Q774E-03-10.4661502E-D2 0.	 0.	 7D,OE6161iE-04 0.

FLEX
POINT X02F	 X02T Y02F	 Y02T	 ZD2F Z02T XDiiF
.Sf01T YDSF	 YDiT ZDiF	 ZOiT	 XOOF YOOF XDQF

10.11000000E-01 0.	 -31.5112759E-01 0.	 D.	 24.268924BE+D0-10.49695DOE+00 0,
2g.9879211E+01 0.	 0. 52.2301538E-Q3 13,8013934E+0D	 no 0. -35.375839iE-05
211.0400000E-01 a.	 -26.619?774L-D1 0.	 0.	 23.224888615-01-31,EB69417E+00 0.'
28.3518826£+111 0.	 a. 17.856511.0E-03 1.3413085E+00	 no no -12.3720606E-05
30.0000000E-111 a.	 --14.5844704E-01 D.	 0.	 -53•Z096fi37E-01- 35.1591917E+d0 0.
28.47d331DE+lli 0.	 0. -24.4360635E-03 51.6952623£-111 	 D. 08 i6.1605977E-05
40.008000ac-01 0.	 -49.7316068E-02 D.0.	 19.5122B17E+00-71.11233374E-OS Da,
28.9879210E+01 D.	 0. 44.5400503E-03-30.6613815E-02	 0. 06 -34.t.997634E-05

!SS =	 1
LiHOEHG RCLL

ICSIL4 =m 0	 I05 = 1
AUTS

TI TR

t i7,15aUD00E-02 19.0509000E-Di
00
Do PITCH AUTOPILOT

DELON ALPHAS	 ALFHDI ALPO01	 ALPHET	 OELODE

30.2996071E-01 22.1196852E-02-111.3600649E+00 0.	 21.1138852E-02 80.0000000E-01

INTEG RTN. HT =	 1.600000DOE-03
INTEG RTH. HT =	 1.00.00000DE-03
INTEG RTN, HT =	 1.00000000E-03
INTEG UN. HT =	 i. CUD00000E-03

2SDF

20.965D000E-01
D•

20.9650000E-Oi Gi.23DD990E+01
-18.5630023E-0	 04

0.	 69.87191170E-0' 	 26.9851827E+01
25.96640i4E-02 28.98ia 474DE+C1	 +0099.8530TB5E

0.
28 . 9BS9532E+Qi

46g.b82467TE-01

25.0246551E-02 92.6657374E-02	 0. -10.1474090E+000s	 -49.4599334E-03 D.
0 n

87.7196938E-02
-19.7530k80c-ai 0,	 -29.7F839B9E+00 12.4671000E+04 0. Of^^

LGEAR

DELTA p	 P2 FT	 SR	 SF AA FC2

9y .0729946E-D3 81.4199705E+03	 D. 15.1553180E+03 45.905858BE-02-i5.D626B82E+03 18.71D4970E+OD-55.89Z4525E+02
12.3337345E-OZ 22.8237.76E+114 	 0. 59,53132.55E+03-31.8477173E-01-58.4677772E+D3 38.3716099E+QQ 24.6329973 tap

24.632997'3+0212.3337345E-02 22.9237476E+04	 0. 59.5113265E+03-31.8477173E-0l-58.4677772E+03 38.3716099E+00

LPG



as 0,

SIX DEGREES OF FRE gOOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL STAGE	 i	 PAGE	 173

HUYP VGPT	 FTRX FTRY FTRZ	 HA	 MB ODELTA

33.ED0D000E-02 83.4034734:+00-50.6F,71770c+02 0. -15.0795176E+03-48.32$5E79E+82	 0. 94.0729.,6E-13
62.E612S3iL-8-- 0. 1 9.5172446-+03-37,5900007@-0i	 0. 12 n 3337-t5F-02
62.Er12037C-0+ :f 7,69511424-85-37.29kB990£-01 0. 9.51R244EF+D3-37.59000017E-81 	 0. 12.3337345E-OZ

SD2 501	 S 5202 "201	 S2	 OHETDI Dy=T

-13.000:173ym+00 63.9239L37z o-01 82.8^-j2371F-02 0.
30.1640'77--01-24.13172 =14.-02 14.52432134-^01 0.
38.16ED877E-01-24.1317294E-02 14.5243213E-01 O.

FTRA	 FTRO	 FTPC

	

-30.2634956E+02 'D.	 -13.4177971E+D4 D,

FZM	 LM	 HH

	-13,3767425E+04 0.	 17.2127866E+04 0.

VPCS

38.74899DOE}02

TFFS

as	 O.

'.n
1
W
tD

TII!

SACi

32,4564466E-03 28.9131995E-03-11.5357798E-D2 0, as 72,6884394E-04	 D.

FLEX	 .

POINT X02F X02T YB2F Y02T Z02F	 ZD2T XOIF
XOiT YD1F YDiT Z111F 7DiT XDBF	 YCOF ZODF

i0.000006DE-0i O. -34,2554576E-01 B. 0. •24.6656369E+D0-10.856747.6E+00 Be
28.3851893E+01 0. 0.	 -52.2783315E-03 12,5544823E+00 D.	 0. -35.8349146E-05
2D,DO000OOF^Of 0, -29,1825456E-01 0. 0. 28.5144458E-01-31.7110637E+DO 0.
28.3496135ctD1 0. D. ^16,r.39282BE-03 i1.1827179E+d0 D.	 Os -i2.T064017E-05
30.000DOROE-01 0. -18.1644367E-01 D. 0. -59.7i17419E-A1-35,3551D78E+OD 00
28.4757223E+D1 D. D. 21,20816360-03 41.8262610E-01 0.	 0. 16.4644383E-fly
40.0000000E-01 .0, -84.0269789E-02 D. 6. 20. 5555165E+00-4^^20BISD5E-01

-35.9042189E-OS28.9951893E+0'1 0. 00 -57..6714873E-03-13.7016259E-01 0,

ROLL
SS =	 iI

LINOINGILR = ICS = 0	 IGS = 1

	0. 	 0.

	

0.	 0.

HTX	 11TY	 MTZ

16.7992848E+04 0,

NH

-20.1369033E+02-21.52n0c°1E+01
-4B.192308FE-02-23.651c;17iL+OS
-48.1923085E-02-28.6516473E+01

FXH	 FYH

-30.2834956E+02 O.

00



AUTS

TI TR

17.1500880E-02 19,2588888E-01

PITCH AUTOPILOT

DELON ALPHAE	 ALPHDI ALPOQI	 ALPHET DELUDE

30.2996071E» G1 21.1198852E-02-18.1474090E+00 0.	 21.1?.98852E-02 80.4000080E-01

INTEG RTN. HT =	 1.00000DOOE-03
INTcG RTN. HT =	 1.00000000E-03
IHTEG &TN. HT =	 1.0008G080E-03

2SOF

21.0950000E-01 21.0'i5UUDD^-01 	 51.6069349E+01 0.	 69,8372602E-01 28.9830128E+01 U. 40.2420695E-81
Us	 -18.3n7E86.0c-02	 0. 25.9635638E-02 28.9058864E+01 99.8317.685E+00 28,9857926E+01 0.

28.2436196E-02 79.5494105E-D2	 0, -10.8074914E+80	 0.	 -55.8274975E-03 0. 73.9655385E-02

o:
-21,1762258E-01

o:
0,	 -29.8966100E+00 12.4671000E+04 0. 0.

a
.p
O LGEAR

DELTA	 P	 P2

10.0096848E-82 . 93.5532400E+ p3 no
12.2778257E-02 22.60)la86E+04 0•
12.2778257E-B2 22.6091088E+04 Os

HUMP	 VGPT	 FTRX

33.6080000E-02 59,0a75100E+00-54.6243561E+02
18..1708322E-0.4 1D.9313797E-D3 10.7457138E+O1
18.17.08322E-04 10.9313757E-03 18.7457 838E+01

S02	 SD1	 S

-14.E037873E+08 62.2011194E-01 91.0827927E-02
i9.11442B5E-0i-id.5391352E-02 14.4947362E-01
19.ai44235E-01-19.5391352E-G2 14.4947362E-01

FTRA	 FTRD	 FTRC

	

-35.LB39E25E+02 0.	 -13.4588867E+04

FZH	 LM	 HM

	

-13.5417020E+04 0.	 20.5868653E+84

FT SR	 SF AA	 FC2

36.3264091£+03-18,7357226E+OD-16.147DTp 7E+ p 3 36.3033343E+00-52.9202851E+82
59.1312288E+03
59.1312288E+03

1998MEk3E+00-5 . 459559E+ p
19:98bib63E+0 p-50.7459559E+ p 3

14.1665956E+00 16.1492012E+RZ
14.1665956E+0p.16.1492012E+02

FTRY FTRZ	 MA HO	 DOELTA

a t -16.25/2488E+03-51.7739399E+02 0.	 10.00998485-02
06 -59.137543EE+03 10.8368143E+81 0.	 12.2779257E-02
04 -59.131543EE+03 10.8368193E+01 0.	 12.2778257E-02

S202 5201	 S2 OMETDS	 04ET

0. at	 D. -215724749E+02-24.?^25z7.18E+0i
l.3:8933SBl.E+00-29,0347969E+D18.

0.
0,	 0.
as	 0. 13.8933581E+00-28.6347969E+81

HTX IITY	 MTZ FXM	 FYM

D. 20.8377044E+D4	 06 -36.1039625E+02	 00

NH

0.

T.

'SIX-DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF 2	 CASE LROLL	 STAGE I	 PAGE	 174



i
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SIX CEGREES OF FREZOOH FLIGHT Vkffi STUDY
GENERALIZED COMPUTER PROGRAM

INO30F	 2	 CASE LROLL	 STAGE	 L	 PAGE	 175

YPCS

38.74d9908E+p2

TFFS

at Q.

T(IJ
d. Q.

SAC1

32.4Sd3099E-p3 .29.3889078£-tl3-12.2135549E-02 p s	 4.	 74,2802727£-04	 Os

:- FLEX

POINT X02F	 XD2T Y02F	 V02T	 ZDRF	 ZDZT XDLF
,F

77
XD1T YOU	 YDiT ZDSF	 ZDIT	 XDOF	 YOQF Z00F

h
SO.D0Q0gOd	 -Qi. tl. -35.6687964E-01 tl.	 as	 -27.1273517E+00-63.7228087E+00 Do

.s 28.4830056_+81 0. 0. 24.6728290E-03 lit 857652E+50	 0.	 0• 3d.9i84925E-D5
20	 00091100%

01
D. -29.9989824E-01 p .	 q.	 -i5:U8i0211E+QO-50.h505i62E+00 0.

28.3478049E+01. 0. q, -10.4695913E-04 100.4671504E+00	 0•	 o. 16.9355485E-05
38.9000 ME-01 0, -19.4506624E-Qi 0.	 0.	 L6.4833508E+00-12.4847683£+qd 8.

Y, 28.4736567E+0i 04 p. -22.1334351E-04 35.0059562E-01 	 0 n 	 0 -20.4801567E-05
40.O .DII g 000E-01 0. -10.3375440E-61 0.	 d.	 -33.3983104E+D0-5.8 n 2i84596E+Od as
2tl.383d0,3E+81 D. D. i9.ia76346E-03-18.9552442E-01	 0,	 p. 42.9864828E-05LI

LANDING ROLL
ISS =	 i ILR = i	 ICS = O	 IBS = i

AUTS
^ s	 l

TI TR

.i' 17.150000DE- p 2 19.3800040E-Qi

PITCH AUTOPILCT

DELON ALPHAS	 ALPHDi ALPODi	 ALPHET	 DELODEla`s
30.2996071E-Q1 21.Ii98852E-02-1D.06749i4E+00 0.	 21.li98852E-02 80.0000000E-0i

STAGE ON--INCR. DELTAI

Q

C ^7



-
s

f

r

it
Aa"

I

i _
Six DEGREES OF FREEDOM FLIGHT PATH STUDY

GENERALIZE .-COMPUTER PROGRAM ?

IHDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 176

ANAY=R

INLST	
01

F	
1

^:RA'

2SOF f.
21.0958UaUE-U.1 21.0950 ..00E-01 61.6069349E+Oi 0.	 64.83726BZE-3i p8.9B3012BE+01 0. 40.2429695E-01 r
B..

28,2436196E-92
-i8 n 367686UE-p2	 Q.
79,548+.1:U5c 82	 0.	 -

25r9635638E-02 ZB.9858064E+1E1 49.8312685E+88
119.0674914E+UO 	 U.	 -05.8274975E-03

28.9857926E+Oi
0.

0 n
73.9655385£-112

0. B.	 -21.176225.$£- 0'1 0 	 -29.8966700E+00 12 nWiBO8E+84 q . â . ^

LGEAR

DELTA P	 P2 FT	 SR	 SF AA F02
10.9.098849£-02 93:553240UE+03	 0. 16.3264091E+03-18 7357226E+00-i6.14707-07E+03 36.3Q33343E+00-52.9282451E+02
12.2778257E-02. 22.60?108BE*04	 Os E+0U»5 e745955.9E+ p 359.1312288E+03	 9i986LRH

19.9861
14.1665456£f00 16.1442012£+p2

12.2778257E-02 Z2.fig919BUt04	 0. 59.1312288E+83	 59559E+033E+0p-58,74.1492012E14 1665956E+00 16	 +02

;.' -n NUVP VGPT	 FTRX FTRY	 FfRZ	 HA 110 ODELTA

N 33.60000.08E-02
18.1:708322£

59.0575100E+00-54.6243561E+02
10.9313797E-03 10.745763HEt01

B.	 -iE.2573488E+83-51.7739399E+02 Or 1tl.BB9844AE-92 	 E
-04

18..i708322E-84 10.9313797E- q3 10.7457B38E+01
B. -59.137543EE+03 10.83691.93E+01
p .	 -59.1371436£¢03 10.83681!73£#01

B.
0.

12.277'5257£-02
12.2779257E-02

^kr
k

S02 SDi	 S S202	 5201	 S2 DHETDL OHET

h -i4.6b37073c+0q
191ii.44285E-01-

62.201i194E-41 91.US27927E-02
19.5391352E-02.14.4947362E-01

0.	 0.	 86	 -21.5724749E+U2-24.225271.8E+01
0 n 	 0.	 0.	 13.8933581E+0U-28.6347969E+81

^+1

dd 19.3144285E-p1- 19.5391352E-02 14.4947362E-81 0.	 U.	 0. 13.8933581E+00-28.6347969£+O1

FTRA' FTRO	 FTRC HTX	 HTY	 HTZ FXH FYH

-35.1039625E+02 0.	 -1.3.4588867E+04 04	 20.8377044E+04	 U.	 -35.lD39fi25E+82' 0.

FZH LH	 HN NH

-13.5417020£+-04 Us	 20.5868653E +84' U.



STUDY
SIX 

DEGENERALIZED COMPUTER GPRO
PATH

J4

INDSOF	 2	 CASE LROLL STAGE	 I	 PAGE	 177

TII!

SAC1

32.4603499£-03 29.388907BE-03-12.2135599E-02 	 0. 0.	 74.2802727E-04	 G.

FLEX

POINT 902F X027	 YD2F YL'2T	 Z02F	 ZD2T XD1F
XCIT YDlF YD1T	 ZO1F ZOIT	 XVUF	 YDQF Z00F

10 * 909000DE-41 0. -35.6607964E-Di	 C. 0.	 -27.1273517E+00-63.7228087E+00 0.
28.9830056E+01 0. 0.	 24.6728290E-63 11.8857652E+0D	 O.0. 38.9164925E-05
2QO g 00000E-Df D. -29.9989824E-Oi	 Be 0.	 -l5.Q8l021IE+04-50.5505162E+00 0.
20:947 8g049E+Of 0. 0.	 -10.4695913E-04 18.4671504E+00	 0,	 Qs 16.9355485E-05
30:0000000E-D1 0. -19.4106E29E-D!	 0, .	 16.9833508E+00-12.4847683£+00 Q.
28rS736567E+01 0. 9.	 -22.?334351E-04 35.8059562E-01	 Be	 0. -20.4881567E-05
40.000000DE-0! O. -10.3375440E-D1	 0. q.	 -33.3983104£+00-58.2184595E +DO 0.
20.3830049E+01 0. at	 !9.!-#78346£-Q3-18.9552442E-01	 0.	 04 42086482BE-05

LANDING ROLL
1	 ISS = 1	 ILR = 1	 ICS = 0	 IGS = 1
P	 RUTS

W	 7I	 TR

17.1500000E-02 19.360900DE-01

PITCH AUTOPILCT

DELON ALPHAE	 ALP901 ALPE-01 ALPHET	 DELODE

30.2996071E-Di 21.1198852E-02-10.0674914E+00 0, 21.1198852E-02 80.9000000E-01

INTEG RTN, HT =	 1.600000007-93
INTEG RTN. HT =	 is onaOanGo2, 03
INTEG RTN. HT	 1.00000000E-03
INTEG RTN, HT =	 i3O000000oE-83
INTEG RTN. HT =	 1.80009DOOc-43

25OF

21.3950000E-01 21.5950000_-01 63sD559132E+01
17.151t,415E-•02	 O.

Q.
-0225.9536575E

69.6677i34E-01 
j9.75516 

5E+Ol
28.9747 W E+	 415+00

O.	 r
28.9747231E+0.1

15.3994660E-01
0.	 -
38.5446397E-02 3C.45lE36lE-02	 0, -96.i839i49E- 01 0.	 -76.2189912E - 03 0.

0.
22.B2967m-02

0. 0.	 -1$,0373746£-01 0. -31.12597GlE+00 12.4671000E+04 0. of
0. no

LGEAR

Y.

_	 Jo	 ^

;) a

0
Ffs

i

k4k

S

reYif' '	 ^Ja.	 _	 .,.i,i..^^-w.-.^-.^_ 	 -_ .`w^•'r.wfs'>-w.._ ^ a .'.. i^.^W-a'OitTa^-•- f1-i^-+.^:S=.a .:+rlx 
	 ^-;.^w..Y-•-"v:M..^K^.^/ ` 

	 .^.



Six 
OEGENERALIZED COMPUTERGPROGRAM STLibY

IHOSOF 2	 CASE LROLL	 STAGE i	 PAGE	 178

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 F02

1412530236E-02 19.5920315E+04 00 	 24.9482985E+03-30.188559.3E+00-24.9521409E+03-77.78051926-02-31.8374715E+02
12.287E36'E-02 22.04ti9682E+04 Be 	 59.20370884,+03 9p2.3974930E+00-5 p ,67p A g61E+03 19s2975162E+00 23.4145977E+01
12.287si3fiE-02 22.0449612£+04 0. 	 59.2037088E+03 22.3974930£+00-58.6798961E+03 i9.2975162E+00 23.4145977£+01

HUVP	 VGPT	 FTRX	 FTRY	 FTRZ	 MA	 HO	 DDELTA

5a.3249863E-03 35.07863D6E-02-14.5r78263E+02 0. 	 -24.9426999E+03-13.1714050E+02 0. 	 hy .Z530Z36E-02
51.30 "2903E-05 30. p oQ1245c.-U4 30.3743408E+00 0. 	 -59.204299•iE+03 10.6p 96R35E+0 p D.	 12.2B76369--02
51.3042803E-05 30.8501245E-04 30.3743400E+00 0- 	 -59.2042999E+03 30.6236835E+00 0.	 12.26763699-02

SD2	 SCI	 S	 SZD2	 5201	 S2	 014E70I	 OHET

	

-63,14014911+00 4 p -2454540E-01 f1.9895003E-01 0. 	 0.	 0.	 -54.880P.542E+D1-31.8469919E+01
95.2126464--01-7:..4000396E-03 14.4142297E-01 0. 	 0.	 0.	 39.267542Z9E-01-29.6331068E+0I
95.212b469---01-74.40QD396E-03 14.4142297E-01 0. 	 0.	 0.	 39.2675429E-01-28.6331069E+01

FTRA	 FTRO	 FTRC	 MIX	 HTY	 HTZ	 FXH	 FYH

-82.2836951E+01 0.	 -14.3355716E+04 0o 	 53.2655257E+04 0.	 -82.2836951E+01 0.

FZM	 LM	 HH	 NH
"I1	

-14.4164734E+04 0.	 53.8768974E+D4 0.

VPCS

3S.74h9900E+p2

TFFS

0•	 p•

TSi1
0.	 On

SAC1

32.4743717£-03 31.2538629E-03-14.7115522E-02 0. 0. 79.6457465E-04	 0.

FL 5X

POINT X02F X02T YD2F Y02T Zb2F	 Z02T XDSF
XQIT YDiF YDiT ZO1F ZO1T XDDF	 YOOF ZDOF

10.0000008-0i
28.9743323E+01

0.
Do

-27.4612015E-0i
0.

Go
-36.9274B55E-03

0.
88.2114388E-01

-26,2167508E+00-7.8208785E+00
D,	 0.

D.
38o91Q2387E- 05

20.0000000E-01
28.9414029E+01

0.
U.

-18.2787401E-01
go

0.
-10.5082732E-03

0.
75.4687034E-0f

«18,2983190E+00-62.3622625E+00
0.	 0.

0.
19.0193617E-05

30.0000000--QL 0. -12.3830630E-01 0. Do 20.3211674E+00-97.7670605E-01 Do

---

lI^CI ^ir'^!••t^il^.`^ M
."-! >^^-..v^'^'r!-7'i,.'Y^^9v+'^ ^4-.'^E^'-•.•- 	 -- ^R rti CF I .^'Y^_:' w ^..'^'rR 	 ... ,:.}'^3 

'l '„^v	 -'i"^i



e:•

SIX DLGR NE S OF FREEDOFI FLIGHT PATH STUDYGE RALIZED GRHPUTER PR0GRAH
INOSDF 2	 CASE LROLL	 STAGE i	 PAGE	 179

2d.9656030E+01 0.	 00	 15.2Q65174E-03 10,6035693E-Oi 0.	 D	 -21.9842279E-D5
40.0@@ p 00 p 0E-01 D•	 -5 4.LB2424LE-02 a.	 0.	 -30.9601261£+00-$ti..2450140E+00 0•26.9743327E+01 0.	 0.	 -30.6043260E-03-40.36514i1E-01 0• 	 Be	 39.9fi4fi651E-D5

ISS = i	 ILR =LINOING RILL ICS = 6	 I95 = i
AUTS
TI	 TR

17,1580D011E-02 19.8800040E-01
PITCH AUTOPILOT

DELON	 ALPHAS	 ALPHDS	 ALP001	 ALPHET	 DELODE
30. 2996071E-OL 21.3198852E-02-96.1839149E-0i 0. 	 21.1198852E -07i S0*9000OODE-01

INTEG RTN.	 HT = 1.00000000£-03
INTEG RTEI,	 HT = 1.00000000E^0 TIRE DEFLECTION EXCEEDED 	 DELTAII) =	 i.9869599E-01
INTEG RTN.	 HT = 1.00000000E-03

2SOF
21.3525000E-01 21.35250001-01 63.8019525E+01 0. 	 69.5671454E-01 25. 9699016E+01 0•	 30.iD8657TE-02

D n 	 -15.9406410E-02 0.	 25.9493290E-02 26.9699173E +D1 99.7119286E+00 28.96961918E+01 no
38.4637672E -02 59.7061765£-03 0.	 .94.3563651E-01 0.	 -76.0 L469TE-03 D.	 -16.3662593E-83

00	 0.	 -21r43LL032E-01 0.	 -33.7755465E+00 12.4671000E+04 D.	 D•
0.	 0.

LGEAR
DELTA	 P	 P2	 FT	 SR	 SF	 AA	 1C2

19.969599 X"-02 32.i595919EI-04 D.	 37, 1384926E+03-26.3298921E+00-37.1390942E+03-12.177549BE-02-13•i146395E+02
12.2826657E-0221.919 934E+04 0.	 g59.1g9798lE+03 5t.7279340E-OI-5B.5557646E}03 21.1074g63g+DO 3i 5973393E-4i
12.2025657E-02 21.916 934E+04 0. 	 59.169795 E+03 3,7279340E-01-58.5957646 EE +03 21.1074 636+D0 31. 59339 E 0

MUVP	 VGPT	 FTRX	 FTRY	 FTRZ	 HA	 H63	 DDELTA
85.40533815-D3 51.3727757E-02-31.7189221E+02 0. 	 -37.13432736E+03-26.9363656E+02 0.	 19.8695991E-02
58r3920741E-05 5,427E912=-D4 34.6463178E+00 D. 	 -59,1697921E+03 35.1398752E+00 0.	 12.2925657E-07
5d.9928741E:-05 35.4275912E -D4 34.8463178E+00 0. 	 -59.1697921E+03 35.1399752E+00 0. 	 12.2B25657E-02

S02	 501	 S	 5202	 ;201	 S2	 OHETUL	 OMET
-58.E256666E+00 30.9E4587DE-01 i3.O262602E-01 0. 	 O.	 O.	 -11.22348567:+D 2-33.9386571£+D1
-5b.5379931E-01-86r9?1Bu43t-04 14.3955645E-01 G. 	 D.	 0.	 45.051122DE -Di-28.63428?9E+01
-5v.5379931E-01-dS.9216643E-04 14.3935E E 45E-01 0.	 0•	 D.	 45.05112ZOE-01-28.6342829E+01

FTRA	 FTRU	 FTRC	 HTX	 HTY	 HTZ	 FXM	 FYM

4	 4,.



Sr)( DEGREES OF FREEDOH FLIGHT i gtH STUDY
GENERALIZED COHPUTER PRGS..4H

INDSOF 2	 CASE LROLL	 STAGE 2	 PAGE	 180

i

- 31. 4661123E+Q2 0. -15.5477965E+04 0.	 94.5231037E+04 00	 -31.4661123E+62 6.
FZH LM HH NH

-150E346368E+04 0. 95.3255969E+04 0. 0
YPCS

1

36.74MODE+02 0
7FFS 0

0. Q.
f-

10 *0
T11) c:

5
SACi

32.4960544£-03 32.242G975E-03-i5.9347387E-02 Q.	 n o 81.9844146E- 04	 Q.
FLEX

POINT X02F X02T Y02F	 Y02T Z02F	 Z02T XOIFXDLT YOIF YD1T Z03F	 701T XDDF	 YDOF ZDOF
^OaQ^Q0Q0llt-41 0. -3io,9617414E'-01 0.	 0, -39.5065357E+011-80@0713732E+00 0.28.9a897aG^G2 D. Q. -80.1873672E-03 70.05978QOE-0i 0.	 0. 29.57Qi34QE-052U.000CC04w-01 0. -i4: 1394034E-01 0•	 Or	 -13.8503994£-01-57.2369207E+0Q 0.24.3334237E+01 0. 0. -39.9123658E-03 58.4054319E-01 0.	 Q. 10.0718484E-0530.0000007-G1 Q. -17..fi663^99E-Q2 ,	 D. 3a	 q.. 0.28.30180096+01, 0. 0. 47.6987126E-03-10.1781.436E-02 0.	 Q.	 -22.8543255£-G540.000008JE-01 8. -12.9820258E-D1 0.	 as -27•i5Q3523E+QG-38.6246760E+00 D•28.96y8561E+Oi 0. 0.	 -85.6368120E-03-49.2455219E-81 0.	 Do: 30.2730666E-05

ROLL
AUTS

ISS =	 1
IL R _LINDTNG

ICS = G	 IDS = 1

TI TR

17.150000.0E-02 20.1375000E-01

PITCH AUTGP.ILCT

DELON ALPHAE ALPHOi ALPGDi	 ALPHET DELODE
3Q.2996Q71=_-01 21.Si98R52E-Q2-9A.356Rfi51E-01 Q.	 Ei . 1190H52E-92 80 . 0000009E-01

t



APPENDIX G

AIRPLANE B FLEXIBLE BODY EXAMPLE 4

G-1 .

}



AfAB-1
TAB 2

ATAB:2 2
ATA965 2
ATA313 2
ATA511 z
ATAr.2 2
ATA315 2
ATA`116 2
ATAE151 2
ATAH52 2
AT AB +3 2
ATAD56
ATAR57 2
CTAD.1 13l
CT AR_2 1 3
FTA8.2 5
FTAR-.3 2,
TTA9'C 5
VTABE 1 5
VTABC2 5
VTAD..3 5
VTAFJL4 5
VTAF3,6 5

TRA
REM BCD .3SDF2—PLWLANE
NCASE 3CD ^LNOLL
REM BCD 4IRTEGRATION INFORMATION
IVAR11H 6
TMAX k:..

s^	 AMINER ..;__^5
N	 PRTMIN

AMAX = R ,.k'l
DUT5 .a".

yPRINT .U5
REM BGG 3r? = 00 FOR SDF-2
AMASS 3974.899
HGC7F I...
GA117D --1.13	 0 _
VG77F 296.2K76
THTBD 1_,3394
RHHS P .	 .
INDA PC 1
INDADD 1
INDF PA 1
INDPLA

2INDA-CM
INDGRT 1

R^`GTE=M BCD 5VEHICLE PHYSICAL PROP,	 DATA
INDVPC 1
XCGRF
VTAB'1
V TWK Z 2,a 	 t !.597;2E+6   , 5'_ 02.	 • 5970i2Z+6
VTAB3 2sd.,1.197:;2E +5s 5 .181:.,1.597	 2E+6
VTAB.4 Z,L.,i.597^2E+E,5dc,.,1.597	 2E+&
I4DXZS '
VTAB.o 2	 '.	 1.;.-+5	 5Lw	 i.	 E+5

BCD !► ^iER^OYAANI	 I NP6f DATAREM
INDAER i
AREFF iGj5.
D1RFF 3747
D2RFF 56.7

ATABC1 —7.9573427E—?,-5.5941985E-3

t,

F	
.

ti^YQI^3 lw^Yt	 SiriY-	 --



^^^^
^HO^r2

}.4:z^a7aE-3,a.d931664E-+^
^'r•sr

INDa^a
ATA86J 4.i4952E-2,Z.:,:,644E-2 !	 ?
INDAI C
AT A9 . 10 13.978S21E- Z,-3.965r;349w•-2 afy:'

`^^'°^LNDa11
ATARI.'

1
5.7452448E-2,3.7645688E-2

I N D .112
ATA 1112

1
a...472.:279E-3.1.2354312E-3

INDA15 1
_.45E ''£ATA.815 -1.7?5E-2,--2

INDAL6 " ' R
ATAB16 1. 251--4,5.;c- 5
INDA 51 1 ".
ATAR51 7.351G484E-8,1.7;2797ZE-3 '-'-F

tINDA52
ATAB52

i
-5.Z;.47852E-4,1.L238928E-3 1ZtvDAF3 1-3.1368631E-^+,:.BU652 o8e-5

r'.
IATAB53

IN.DA56 1
A.TA856 B.7W-3377.34181822-3 +
Z'N DA.5 7 1
ATA857 a*6"5 3.6363636E-5 f
REM	 BCD 3r_N16INE TFRUST DATA '-
INDTFF 3

J3,{F I%3 XD 4
TTA911
TTAG10 U.,.1,.cy.3 14

1.
TTAB1; 1.,:.,..yr.,C.

ig
`	 W

(5t
TTAB16
TTA.B 1.i

4.,..,	 •^ :•
:1. ,	 v 1 .1	 fu. t:.'

rM1a

°h3
TTA't310TTABi^_

L'.,J.,u.,4._6.,,.rU.,'1.,...
28

37
! ^tABl' .^3. 41

46

..

i TT 
MOW

C.,^., ^.+,.
9

REM	 BCD 31.A 44i]ING GEAR	 DATA Y
I^11STRllT

MASS
3
4.94 ] : 0 :!, 27.19587 ,27.19587

. I RXry#
RY.

35..833	 2.83867 2 2-.83867
t;.	 -9.3.33;+4	 3333-

I

RZ 7,.5..3:839.519563
THETAO
EROEG

E	 .,..,.. x s

NT RESI
4.4 7

  . , 3 . I
P,ZE.RD 1. u4716711.13125, 1.131Z5y
R:.95.i33,.19.833.554 67?..	 73y • 19583333 ^`6F- DETAMT :.. 5c +3'3
I F_D
aI 1.32,4533E+5, 3. 0.12(3286E+5,3.8129286E+5
si 1. 21122L7,'.412391,1.4-'2391
FTAB62
FTAB:3

.2,u.,,.,1.^	 +4 Z 	.
6,:.	 :.,. 7 , . 33by.1,.336,.4,.336,1.,.336,10i..y.336

MOMENT i. Zip 4. l], ?.6
MB
RF *3,5.8742,b.3792
VZ J.
PZERO
VZERO

35284.	 4.32;.,4_323.
L.i614^83,.47164-s5,.k7-E435

A .11.14166 9 .267:.6:1, . 2673611

i

^^`/ fit



E	 F

IN0C4i.	 1
NS MA IN 2
CTA3:1
CTA r3^1

b 667 pl oy 2..,?.
135. T. i1,I36.7bl.443.921443, 92 t 443. 92,443.92,443.92

CTA9,.1 4++3. 3z
INE3C.2 1
CTAB,2
CTABC2

c .,1.766.7x 	 .	 2., 3,
lab.761,116.	 d+,fF.23E+4r4.23E+494.23E+494.23E+I+

CTA6j2 4.23=+a,•+.Z3E+4
H
ES
SD

-. 1 r .
.b._1^33a	 .i_:1:68T	 .Co	 15067
1.337,i.Ci56rf„1-^i6u

BCD 4FLEX14LE AIRFRAME DATA
R^EVDMFLX
NHODE 4
GMA5S1
GFREO

66066'7	 79.4557,7j.8341,11.9.1131
13. 188, 16.512,30.059,A3,396

SZM{7{1
ARMODt

- 0153eeia93,.1.7.3, 	 rG5:^+112„%1i2
ARMOVE L.,,.,-.,RiH,...,3.btrs_L-+.,:.
ARMOQ= il.-,:.,._4:5y^.,-c.v3.E-4,3.

NP7SDL
k-3.J34M-S,].

OUTM07 ?35,.tit35:197.r,-.+i335,.0
OUTMOD C.,d. r 	.,,. , ^.r^.,c.r^.,^8C.;.-.C2.^,-.153,-.L 65
OUT.10^ %.,a.re,. , ^.,^.'	 .,^.,u.,'.IuJr-...42,.1343 	 .G112
OUTMOD a.s.. sC.V,:•,.•t_•,u.z	 .,.2:3],--1'17	 s-•125
ROIS
ROIa'

42.6567p-.3-.235.:833,:.,1.91057
i,3.3333,.5.958ar"32.3333,^,,:..

- M t3CD 3PLJT TAPE DATA
IPLT i
REM BCD 3AUT0P T_ LOT DATA
REM BCD 3A. EN GIWE DATA
INDAUT

I
ZN —.55,—.55
YN —14. 1k;ri7, 14.1667

REM BCD CHUTE DATA
ICS
COCH .244
SSH 16_5.
XCH -3.b^5
YCH co
2 CH -2.41667
RPM 8C3 5C. PHASE BEGIN-TERMINATE
ITO
HF 22.25
NF
XRF a.
HRF 8.796

J.
NLRIAH
Ti a.
KP C
V5 1-!,
XS 31-6
TS 12.
HS C.
REM BCD 4G. HOLi MANEUVE? DATA
ALPDES 11.5

KE° INT 1,1

6
13

6-
12'

7
7

19

25
37

7



rRbM 800 i1. 5LANPING BOLL MANEUVER DATA

TRV :.
T.CH 7,

ISS J.
IL R
IBS.
REM RCO 5I. ENGINE FAILURE STAGE DATA
IC INT ag"i
XRFi
IT 1 INT c;
XP,F2 .
IT2 INT u7^
H1

H21
INT

^.
G21.

IH2 INT G,:
HRi J'.

HR21
INT

IHR2 INT

ITR1 rNT L;5
T:R2 U..
ITR2 INT ..
REM BCD 5J, BRAKE COND . STAGE DATA

is
INT

TS KI
A.p2,J

IBKi INT
TBK2 i.
IJIK2 INT 0,3,:
REM BCD 4K. PITCH AUTOPILOT DATA
TST .d^
AL.POL 2.
RFALPH
DELALA ..i
PSH• L.PSF12 .

0ELQF
2

8.
D L4 TO

DE:LOU +c5.
DELFOi 5.25
REM BCD 4L. YAW AUTOPILOT DATA
RFB 05
DF:LBA .^5
PSR .,.
DPsl^ _5
RFPSI .7
PSPSI s:.
DELRL —2-2.

REMRU BCD 4m. POLL AUTOPILOT DATA
RFPHI .5
OPHIA .W5
PSA —.Lo.
DELPL -.2.
DELPU +-2.
REM iOCD 5N.THROTTLE AUTOPILOT DATA
TF INT L,C
NO

INT L,;^•

00

sip
s^
trr

0-3

s



NO	 I.-
 u. i1.

NT-0	 L
K2	 1.
REM	 BCD 40, 3RAKE AUTOPILOT DATA
MBC	 u.
PO	 .1
DELTAW	 .^
OMECDI	 a-
MBL	 r.^^.11C.
MB[!r .^^.

REL
HS BCD P.'GONTROL RESPONSE DATA

DEL ,RPD	 31.5
DELA	 Iu.
NED1	 .^
REM	 13CO U^ . INITIALIZATION
IAP	 3
HR	 1...
DELOD	 4.55478
1)EL+7'•E	 4.56y78
DELQN	 4.56478
DELPO	 v.
DELRO
HAI4LOG	 1

RE 
^CHP 

BCD 2STAGING DATA
RNDLG BCD 44,GEARS INTO PROGRAM

ISTAG E 	 G
OECPES BCD 11IR
STE —iTD	 !L:,

TRA
INDLG	 —1
REM	 600 4:j.SMOOTH IMPACT STAGE
AINCPS f3C0 iVQr-LTICDELT2DOELT3
STEST TRA -.iS,—.^Sr—•:S

PRINT	 .tea
OELTS	 is
AMAXER	 61d.5
PR.TMIN	 1.
AINC°S BOO ITIM-S
STEST	 .9

TRA
ATAS51	 7.3516484E-3 i.7::27972E-3
ATA352	 —5.c'4785z;— ,1..238928E—Z
ATAB53	 —5.13b8E31c-4,1.ti_E5268E-5
ATA056	 ;..,:.
ATA(357	 u.,..
REM	 BCD 7C. cFPICIENT AMAXER STAGE
AINC GS SCO 4t+ELTA10ELTA2DELTA3

STEST TRA *1
11.1,:1

PRINT	 .W5
AMAXER	 .:.1

REiTS HCD p .SMOOTH IMPACT STAGE
AINCRS BCD 1DOELTi
STEST	 —* L5

TRA
PRINT	 , .2
DELTS
AMAXERf y
REM	 BOO 5e. ?FFICIENT AMAXER STAGE

•c^..^ ,.-	 i	 .-,......,-_.^e....-,ass	 "''
.^. =..x,	 ,'`t 'r

s
rn



i	 I	 '

.

g
SI QTS BCD 1DELTA1

7RA
PRINT
AMAXER

.L7
BtLTS
INDSTF

I TRA

i..

3^1	 5
Y 4{^N{



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL	 STAGE I	 PAGE 7

A.GEARS INTO PROGRAM

INITIAL PRINT OUT FOR VPCS

XCGRF AREFF	 01RFF	 92RFF

Q. 16.0500000E+02 37.700,0000E+00 56.7000000E+00

PRINT CODES IDENTIFYING TIME HISTORY

ZSDF

TIME TIMES	 XG77F	 YG77F HGC7F U777F V777F
PI77R QI77R	 RI7T'R	 AMACH VA77F DYNPP XG77F1
ZG77F1 ALPHD	 BETAO	 ALPHOL BETAOI GAH70 SIG70
FCYPO

FCIPO	 AX77F	 AY77F AZ77F• NTR7P FUC

VPCS

AMASS

TFFS

HT NT

SACS

.CAVAN CA	 CH	 CY CL CH CNN

r
Ca

N777F
YG77F1

FCKPD

d

y

{	 ZIP	 f 	 S	 ^ tf



r

SIX 
OEGENERAL, EDECOMPUTERGPROGRAM STUDY

INOSOP 2	 CASE LROLL	 STAGE i	 PAGE	 Q

2SOF

0o
pQ
Ue

pp	 11	 pppp	 pppp	 ppp
26.5337670E-Q2 29^b22060E+51Z524T7E

12:4 yy	 1.22	 i
+q 1

pp
2916159490E+01

g5p;Q5G9f2fiEtQ0

59.9492281E-a! 11.4999986E+00 Q. o. G. -ti.6059853E-G1 of 10.3393988E+0Q
Os o. 57s7454 851E-01 0. -37.6515539E+00 $2.46Ti0 p 0Et p 4 Be 04
0. 0.

VPCS

38.7489900E+02

IFF6

a n d.

T[I)f d, a.

SACl

29,7745819E-03-20.8749533E-03 60.9750569E-02 0 n Q. 15.3281670E-03 On
qq t

LO
^F FLARE

AuTS

ALPOES PHIDES TTO

if.5a0000fiE+00 an a.

'i PITCH AUTOPILOT

OELON ALPHAE ALPHCf ALPOOi	 ALPHET UELQRE
,..}

26.0544750E-01-14.0024531E-07 0, no -14.002453iE-07 26.854476GE-0f

IHTEG RTN. HT =	 f.a0a00a09E-a3

2SDF

0. iQ.00000GQE+0G,2960274042E +01 Q. 59.0569126E+00
0 n no of _6 . 533T67G£-02 29.6220760E+ 01 10 . 425297TE+01 29.6159990E+01 0.

59,4992282E-01 1'1.4999986E.+00 0. 0. a.	 -7.1.6059853E-01 0. i0633939ddE+00
0. 0. 94.1422983£-a2 G. -26.3302799E+00 i2.467i0G0E+04 0. O.
as as

VPCS

38.7489900E+02

7

a
8'm

7
f^

a	 ^..^,.....e.._...-«i.'...-.,,.-....e...-vmu..^....d ..i^"'-^'^u.-.	 : "k ^` }	 .^."•'v`^"c'.S+Hxbv.+^.svre'Uw^-w^^r..Y 3.-r .
r... ^, p_

'w.J.^	 ^+Y^./"T-=?^J"'4M ^._.. 	 ^'rt!'



SIX DEGREES OF FREEOOHFLIGHT PAi^{ STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 9

TFFS

0. 00

SAC1

29.P745819E-43-23.87495.33E-Q3 80.9750569E-02	 Q.

O AUTS

ALPOES	 PRIDES TTO

^ Î^ Y 1iti50000Q0E+q0 •	 Q. Q•

y•':I
IA ALPHAE ALPHDI

+tiu 27.5607208E-0i-14*102453_1E-07 0.	 O.

STAGE ON--DECR. HR

m r

r..

T(I)

0.	 15.328iGT'OE-03 0.

FLARE

PITCH AUTOPILOT

ALP0D1	 ALPHET	 DELQgE

-14.0024531E-07 27*5607208E-01



r

r
	 SI% 

DEGENERALIZEDECOMPUTERGPROGRAM 
STUDY

INDSOF 2	 CASE LROLL	 STAGE i	 PAGE	 to

REMLG BCD 4B.SHOOTM IMPACT STAGE
AINCRS BCD 30DELTiODELTZD0ELT3
STEST T A -2051-.n5.-,05

R
ZSOF

0• 10.000090aE +60 z4.D27k042E+at a. 59 . 4589126E+QE
z6.5337b70E-OZ 24 . 62za76aE + D1 14. 2GZ977E .i01 29 . 6159990E+a1 a,

54^49422aiE-Ri 11,4999986E+00 On a, a r -II.6n5 253E-a1 0. 12.3393958E+dD
90,14ZZ983E-QZ 09 -24,33D27Q9E+DD 12.4671000E+04 D. a,

- a.. D o

LGEAR

^. OELTA P P2 FT SR SF AA FCZ

35.26QQaDOE+03 Be 0. 31.9713d1DE-01- 38.95497fi5£t02-7E.8562277EtD1 a.
4D.3200000E + p3 a. n. p.93152EGE- 01- 10 . 77gg9956E+03-396383699E+p1 as

0., 4Q.32000OpE+D3 D. a. 54.993315E8nE-G1- 10.7799996EiQ3- 399.630.3699E+01 0.•

HuflP YGPT FTRX FTRY FTRZ HA HQ 00ELTA

33060000DOE-92 290615999DEt01 0• D. -0. n. 0• -79.6895154E-81
33 - 02 0. D. -D, as n. -10490446626E-01

•
:600DODOE

336aD000nE -02
29.615999OW1
29 . 6Y59990. E+ p1 0, D• -D. O. a• - 1Or904fi6 z6E-DI

kk; 502 SD1 S 5202 S201 S2 OHETOi DMET

as no 00 as
no as 0. Q, 0, D. 0. p.

`^ 0• 0. 0. k. 0. 0. Q. Q.
FTRA FTRB FTRC HTX HTY MTZ FXH FYK

D. 0. o n On D n D, D n as

.'	 .i FZM LM MN tit!

Q. as as D.

VPCS

38.74899.aDE+6Z

TFFS

o• a.

16

^S

I-
y .

y,sr
r.'

j
:r

Q ^s
rr

a3 ^^,

i" .



i' s1
^ r

r

s+.

y ^

SYJf DEGREES STUDY
CGHPUTERGPROGRAM

IHGSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 li #

T II1
IIR a0

SAC1
29r77k501JE-03-20.6799533E-03 60,4^5a569E-02 0. 0. 15.3281670E-03	 O.

"	 FLEX

POINT XDZF	 X02T Y02F YD2T Z02F Z02T X01F
XUIT VDIF	 YO1T ZOLF ZOIT XnaF YOaF ZOIF

10.0000060E-01 0, 90.1209752E-02 0, OR 01 -28.9135646E+10 to rl_ 29.02749p2E+o1
20.0000080E-01

0.
0.

n,
10.1736688E-01

59.0569126E+00 a. a
-28:044208E#0 0

z .e05045irE-84
^.i 2980274042E*01 0 R 0,

.
0.

0.
59.0569126E+00

as
0R 0, -33.7l384abE-0^►

30,0000000c-01 Be 93.2368094E-02 0. 0. a. -26,1564011E+Q0 00it 0. 0.29.0,274042E+01 0, 59,056912EE+00 0. 0. 15.1t695ITE-0!4
p
I40.0000000E-07.- 0. 90.12700 9E-02 0. 0. 0. -24.3726223E+0G 0

29,0274042E+01 0. 0. 0. 59,0569126E+00 0, 0. -25.s 1616033E-04

RUTS,
FLARE

N	 ALPOES PHICES	 TTO

11R500000pEto0 0, 0.

PITCH AIJTDPIL43T

AELON ALPHAS	 ALPHOi ALPO01 ALPHET DEL00E 41`

27,5319224E-01-14.0024531E - 07	 0. 0. -14.0024531E-07 27.3339224E-01

INTEG RTN. HT = 6.00090000E-04
2NTES RTN,. ITT = 1.60000000E-03
INTEG Rq HT x 1.60000000E-03
INTEG RTfF91. HT = 1,60000000E-03
INTEG RTN. HT = 1,80000000E-03
INTEG RTNv HT = 1.60000000E-03
INTEG 'RTH, yy T = 1.6000000nE-03
INTEG RTH, HT = 1,60000000.E-03
INTEG RTH. HT a 1.60000000E-03
INTEG RTN. HT = 1.60000000E-03
INTEG RTN• HT = 1.60MO RUE- 03
INTEG RTN, HT = 1,60000000E-03

^.	 INTEG RTN. HT = 1.60000000E-03
INTEG RTN. HT = 1.6004n000E-03
INTEG RTN. HT = 1.60n00000E-03
INTEG RTN. HT = 1.60000n00E-03
INTEG RTH, HT = i.60000000E-03



INTEG
INTEG
INTEG
INTEG
INTEG

i	 INT.EG
INTEG

j

	

	 INTEG.
INTLG'

t.	 IN  EG
'f	 INTEG

SIX DEGREES OF FREEDOH FLIGHT PATH STUDY
GENERALIZED GDHPUTER PROGRAM

IHDSDF	 2	 CASE LROLL	 STAGE	 i	 PAGE

n 	 HT Y 1 n 6000OD90E-03
•	 HT - 1.6000000DE-03

HT = 1.69000000E-'Q3
HT = 1.60040000E-133

•	 HT = i.60000OODE-03
HT = 1,600000013E=.03
HT = 1:6.000000DE-03

•	 HT c 1 n 6DDgOD00E.-03
HT = 1."o00D00DOF-03
HT = 1.60OOQQRDE-03
HT = 1.6000nn00S-03

•	 HT = 1.60OD0000E-03
s	 HT = 1i6BOBOD00E-03

HT = 1.6DO00000E-^03
•	 HT = 1.6DD04000E-03

HT = 1.6990gODaL-D3
HT - 1,6flliflDD06^-D3
HT = 1.600009QOE-93
HT = 1.6aa0DOODE-93

12

077
^x

t

. INTEG
INTEG

gjll
kTH

HT =	 1,6OnDOOn4--03
HT =	 1.ti0000000t - 03

V.
i° Tig

INT EG RTN. HT =	 1.6 Guano OOC•-03
INTaG . RTN• HT =	 I:.60000304E-03
INTEL RTN n HT =	 1.6a000D00E-03 ^y

;.: INTEG RTN. HT =	 5.6000DODOE-Q3
„ INTEG

I 
RR}m
RTk.

HT =	 1,6000B090E-03
HT =	 1.60000009E-.03

INTEG' Me HT =	 1.60000 DUO E^-n3E INTEL RTfJ. HT x	 1.,6 000D90DE-03
INTEG RTN• HT =	 1.6000DDOD--03

fW MEG RTH• HT =	 1.6000DDQOE-03
-INTEG RTN. HT =	 1..60nnO00DE-03
INTEG.RTN. HT =	 1'..64 DD DOOO E•-03

2SDF

t	 } 'i 50	 0DOODOE-13 50.00000DOE-03 14:m8O31#52E*0D 0 n 96,A255615E-C1 29.002TS16E101 0• 59.3319eE6Eil9
-0. 27,y2363.529E-04	 D, 26.5170iC1E-02 29.6034000E+01 f0.412249TE+Oi 29.5967956E+Oi 0.
62,:9389619E-D1 Ii.5616896E+0D	 O• 1206451556E-Q1 D., -12.i824054E-01 0. f0.34344E3E+00
Oo 0.	 94.7824027E-62 0a -2@.793221DE+99 12,4671000E+04 0. 0.

{S`I'. 0. 0.

LGEAR

DELTA

ae
r
	

at

MUVP

:o

P

35.2BOO.0110E+03 D•
49y320DQn0Ef03 0.
40.32000DUE+03 D.

YGP.T

P2	 FT	 SR	 SF	 AA

0.	 31.5281571E=01-3e.9549765E +02-T5 .e562277Ei01 0.
D.	 5 o .D37 7 502E-41-10.778q9996E}C3^^9.6383699E++01 D.
0.	 5804377.02E-D1-1D 7799996EtD3-39.6353699E+01 0.

FTRX	 FTRY	 FTRZ	 HA	 H8

FCZ

DD6L TA

__	 _ _	 _	 ^°'--.'"."-	 _ .•'SYan,^nw..^ww:..,.^,^.u.l`^ 	 .^^r	 rC	 ......,•w-' ^v^^	 ^ -	 ^	 _.^
c



SIX DEGREES OF FREEOOM FLIGHT PATH STUDY
GENERALIZED CDHPUTER PROGRAM

INOSOF	 2	 CASE LROLL STAGE	 1 PAGE	 13

33v6088000E-a2 29,5969707E+01 0.	 0. - 0. 0. 06 -76.6535562E- ai
33.6M ODUE- 0'2 29 5988319E+D1 as	 0. - 0. a, an -70.1421176E- 02
33r600aa40E- a2 29.5968319E+01 0.	 0. -0. Or as -7801421176E-02

SDZ SOL S	 5202 S20L S2 OMETOi OMET

00

FTRA FTR8 FTRC	 MTX HTY MTZ FXM FYM

FZM LM HM	 NH

-42.4553664E-02 0.	 -20.2129265E-DS	 0.

YACS

36.7^.89900£t02

TF.FS

0. 0.

TM

SACS

30,0142492£-03-21..9770M E-03 62.1246449E-02	 0. on 12.2577435E-03 8.

FLEX

POINT XDZF XD2T	 YD2F YOZY ZDZF ZDZT XDLF
XD1T YOLF YO1T	 ZO1F ZOLT XDDF YDeF ZOOF

M00000QOE-01 D n 94.7399933E-02	 0.' 0. -70.7375463E-04-26,a63 ftWE+00. 8.
0027:310EFD1 D. D,	 -16.0259180E-d5 59 n Z155997E+00	 0. 0 • -22.8356769E-84

2a.'a00DDDDE-01 6. 1D n 491792DE-4.1	 Or no -86.4746605E-04-23.4983506E+00 a.
29.0032533E+01 D n 00	 -25.4260067E-05 59.236i3DiE+0D	 06 0, -13.358^499TE- 04
30.00 M OCE-01 0. 97.25611TLE-02	 a, 0. 86.086MB E-04-2.6,6473506E+p0 60
29,0028708E+01 O. 0.	 24.5463221E-05 59.3399656E+00	 D. 0, 15,2296063E-fl%
40.D000DOOE-n1 D. 94.7940137E-02	 0. 0. -11.6694376E-43-25.Zk13997E+00 0.
Z9.0027309E+61 0. p.	 -32.9847765E-D5 59.4197230E+00	 O'. 0. -25.2169725E-34

FLARE
RUTS

. fYt'	 -	
_	 ^.	 r.nnr.	 }

LL

 r	 l	 ''F	 1 5	 e	 -Y.

Ado

 1
-_-_ _	 'fin^ ;..ew^w%tw i^V._	 u.q /'e	 1^4.+-+ten-^_:- w. .-d^,^=..+.•'.'411P,.:	 .._. -.__.. _..	 .. ..-.	 ' 	 _ ^	 ^



SIX DEGREES OF FREEOOH FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF	 2	 CASE LRDLL	 STAGE	 L	 PAGE	 14

ALPOES PHIOES	 TTO

11.516. 6R6CEt641 0. 0.	 '

PITCH AUTUPILCT

DELQN ALPHAE	 ALPHOI	 ALP001	 ALPHET	 OELQOE

28.3042261E-D1 61.6696066E-03 LZ.6451556E-01	 4.	 6196996aG GE-03 240 64226LE-61

INTEG RTN. HT = '1.600011000E-03
rTNT4,GG RTN•
IN1^G RTN;

HT
HT =

i.60000000gg-93
1.600001100E-03

i INTEG RTN. HT : 1.640110000E-43
INTEG. RTN * HT = 1.60000040E-03
INTEG RTN, HT = 1.60000000E-03
INTEG RTN. HT = 1.60000000E-03
INTEG RTN. HT = 1.60000000♦; -03

' INTEG RTN. HT = 1.6000000DE-03
!1 INTEG RTN * HT = i.60000000E-03

INTEG RTN. HT = 1.6000000GE-03
INTEG RTN. HT = 1.600000GGE-03
INTEG RTN. HT = 1.60000000E-03

.-s IflTEG RTN, HT = 1,b000000GE-33 Q QINTEG RTN• HT = 1.60000000E-03 L71" INTEG RTN. HT = 1ib09000110E-03
INTEG RTN. HT - I.60G00900E-03
INTEG RTN. HT 1.60000000E-03

DINTEG RTN.
INTEG RTN.

HT
HT 1.60.00000GE-03 Q

r0INTEG RTN .
HT =

=
to 600000 40E-03

r°
INTEG RTt1.
INTEG RTN.

HT
HT =
HT -

1.61101101100E-113
1.60000000E-03
i.600000QGEn03

INTEG RTH. HT = 1.50000000E-03 a_
{. INTEG RTN. HT = 1.600000110E-03

INTEG RTN.
INTEG RTN,

HT =
HT

1,600G00GGE-G3
160000000E-03 !

INTEG RTN. HT = 1.60000000E-03
INTEG RT	 . HT 1.60000.000E-03

HT 1.60000000E-113
I TE	 RTN:NG
INTEG 

Re HT 1,60000000E-03
HT = 1.601100GG11E-03

INTEG RTN. HT = 1.6GG0110GGf:-03
:I .. INTEG RT. KT = 1.600000GOE-03

INTEG RTN. HT = 1.60000R0GE-03
INTEG RTN. HT = 1.60000000E-03
INTEG kif{. HT = 1.600000011E-03
INTEG RTN: HT = i.60000000E=03
INTEG RTN. H7 = 1.60000000E-03
INTEG RTN. HT = 1.60000000E-03

j.



C^

r^
f'

SIX DEGREES 	FREEDOM FLIGHT STUDY

INGSDF	 2	 CASE LROLL STAGE	 1	 PAGE	 15
YNTEG RTN• HT x	 1.608900017E^p3
INTEG RTN• T	 L.6000D000E-83
NTEG RTN n NT x	 L.60000DO0E-03
NTEG RTN, HT =	 L.6BOnGOODE-03 i

.INTEL RTN• HT x	 1.6011110000E-03
INTEG RTN• HT =	 1.60.0DDODOE-03
INTEG RTN. HT =	 1,601100000E«03

R
I EG RTN.

INTEG RTN.
HT =	 L.6110ODOOE-03
HT =	 1ntiODRODOOE-03

2SGF-

iO.O pp OD00E- .@z ins 0011D00Dt-02 29.5966729E+D0 Be 93,7100961E-01 28.9775565E +01 0 n 59.fi18@276E+DQ
0. 48.i97086SE-04	 0. 26.5800397E-02 29.584487LEtOL 10.3998475E+ p 1 29.5772445E+0i 06

65.6392944E-41 11.625T341G.+00	 as 12,9187211E-01	 0.	 -i2.7i328i6E-01 a n iD.3544047E+80
99.5792456E-02 0 n -27.2803983E+00 i2.457ip0DE+04 0. Ds

O. 0.

LGEAR

DELTA P	 P2 FT SR	 SF AA FC2

0• 35r2800000E+03	 0. O. 3ir1245471E-Oi1-318:9544997g65EE+02-74q.8(56e2227777E+Di 0.

0. 40.3200 110E# 3	

Be

0. k+41.O1-+39.61	 + p17795803E-16.7799996fi+03 3699E C.

MUUP YGPT	 FTRx FTRY F'TRZ	 MA HO DDELTA

33..600000.0E-02 29s5776613,E+0i	 D. D• -00	 06 0• -73.5865539E- QL
33.6D000DOE-02 29.5009666E+01	 Be as -0.	 0. 04 -45@957072ZE-02
33 *5000000E-02 29.5809666E+Oi	 Be D• -06	 04 as -45.9570722E-D2

SD2 SDi	 S S202 5201	 S2 GHETDi DHET

an 0.	 0 0. 04	 0. 0 n D,
op • D. as Q. Q.	 0. 0.. 0.
0+ 00	 0. D. of	 as of no

FTRA FTRH	 FTRC HTx MTY	 MTZ F%M FVM

0'. as 	 D. D. 0.	 Q. of no
FZM LN	 MM NM

-359fi504747E-02 D.	 -20.5186175E-01 D.

VPCS

38.7489950E+82

TFFS



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY L
GENERALIZED COMPUTER PROGRAN

INDSDF	 2	 CASE LROLL STAGE	 i	 PAGE	 i6

D. o.

Till

SACL

3fl.27E4712E^0:3-23.1185515£-a3 63u334597LE-CZ	 Be p.	 40054795T5E-04	 on

FLEX

POINT SD2F XD27	 Y52F YDZT	 702F	 ZDZT XRw
KDLT YDSF YO1T	 ZDIF ZOiT	 XDOF	 YDDF ZQQF

19.0009800E-Di. D. 99.47i5697Ey02	 9. G,	 -13.9553940E-p3-z8..8L44B34E+00 Os
28119775555E+61 D. 0 n 	 -67,.3748694E-05 5 9.4117126E+D4	 0,	 D n -22.2363148E-04
20	 0a000DOE-A.1 a. 1Q.6329964E-8i	 0. D,	 -55.719573TE-04-za.5376076E+0a 0.
28,9784797E+9i
30a14oaoaaooz

G.
0.

o,.	 -F5.71187ifi£-D5 59.44a2T92E*00	 a.	 .
7p.7a94a52E-94-Q.	 z^.272a5znE+00

-i3.593z157E-fi4
14.1409948£-Di o. as

28 49778029E+01 as 68.3612632E-05 59.632392aE+Da	 Q.	 00 15.465359ar-04 !40N DDQQDDE-D1 D. 99.
Dy.

 64431DBE-02	 Q. as	 -ii.9452926E-03-26.1388568E+0G Be
--^ 28 n;4775553£±Di D. Q:	 -96 n 619119BE-05 59.7728985E+00	 D.	 as -250428502E-04

FLARL
AUTS

ALPOES PHIDES TTO

a 11.500000DE+00 4. n. ,

PITCH AUTOPILCT .^

DELQN ALPHAC ALPHDI	 ALPDDi ALPH£T	 QELQDE O
29.i249392E-U1 12.5734i34E-D2 12,9187211E-D1	 n. i2.5734134E-02 29,1249392E-01 0

'I
i

^f

r

1

y'

is
t



L J-

I

OD

SIX 
OEGENERALI ZED COMPUTERCPROGRAM STUDY

iNOSOF	 2	 CASE LRO'LL STAGE 	 1	 PAGE	 60

.	 2,SgF .

62.1400000E-D2.62.100800GE
D•	 -

-^02
56.'4265994£-03

ie•27T911BE*0i
as.

D.
-02

72,8 72249E-^i 2a.ee pb3leE+ai p n 47,6357*SZE+02
-11.485,82,93E-01 9a^6603fi69E-01

26.2184114E
0.	 -71.27294.99E-0r

29.2 d84	 3E4-1
0.

0.1a03475E+0
10.3127L64E-p2

29r2Tp4376E+01
0.

D.
96.69i6ai'3E-01

664636Z676E-DL 0. -51.6734069E+00 12.4671000E+04 Be 0.
0. as

,,	 LGEAR

DELTA P P2 FT SR SF AA FC2

0• 35.2800000E+03 Be 0. -13.7733708E+00-38,9S49T65E+02-Ta.a562Z77E+01. a.
12.7645174E-02:'27.4921410E +04 0. 6i.26e7173E+03-23.6429745E+00-60.0230698E+D3 45.8028190E+00 12.2436096E+03
S;Z.T645174^-02 27.49214iD£+04 '0r 61.268Ti73Et03-2306429745£+00-60.0230648E+03 45.8028190E+00 12.2436096Et03

HUMP YGPT FTRX FTRY FTRZ HA 119 OOELTA
33,fi>FOIY p O p E-02.29.578985E
30..4092281 -03

+01
18. 297585E-02

Q.
19:

0. 0 n 0, tltl, 	 4D.3602669E-0!
0• 62.4753343-+93 19.9667523Et02 Q. 12.7645174E-D2

30- g0922alE-03.'18,5297585E- 02'18.9982668E +02 0. -62.4753341E+03 19-0667523E+02 0. 12.7645174E-0Z

S02' SDI S S202 5201 S2 OHE,T01 OHET

9 •d709149E 0 =53.8002798£-D2.15r0535 p70E-01
as
D. no as

as
24.4445542E+01-29.1620405E+0!

-J .ST09199E 0^ .-53.900ZT98E-U2 15.0535070E-01 0, as an 24.4.445542E+0i'-29.1620405E+01
tl

FTRA FTRB' FTRC NYX HTY NTZ FXH FYN

r24.7322454Etd4 0.	 -12.2537435E+04 0• -196e457137E+04 0- 24s7322454E+03 0.

FZH LM NN NH

-12.2866338E+04 :Or	 -r9.866D343E4D4 0•

YPCS

^^.^y899A9E+42 ,.	 ..	 ,
FFFS

0 n I 	 ,	 P .	 , O n 	 ....,
I

T[I!
Ir	 i	 I	 . I	 Or	 I 00

[ 8̀.1T1bT731=-D3-fib.6749403^-04 f+7.333521iE^02 Be i!. 17.5664726.E-03 0 n



1 ^.,._-,Z,., 	 vr:•,»+.aw,....:.,.-•,^.,.rn.^n+9.rfMaSn •̂vi' mau:{;A.a^,::.ca.lismm^ 	 +r -	 T•^

SIX 
OE22gjAgZEDEE80MUphjGPROGRAO 

STUDY

INDSOF	 2	 CAS£'LROLL	 STAGE	 1	 PAGE	 61

FLEX

PaTNT X02F X027 VDZEp	 YOZT	 x02F	 Z0ZT WOLF
XDLT.', :YOIF Y01T Z01F	 201T	 WOOF,	 YDof ZDQF

1O. floe t1BQ0E-01 aid 5545268978E-81 0,	 Q.	 -16s5121023f-DA-50r9DD0784EftlQ 0.
dR :Ar^S994E+01 0. 0. 22..1 61114E-02 .44.8Zl3B0AE +00` 	0.	 00 57.498190?E-04
200000000DE-Oi 0 n 64.7498952E-Qi 0..	 0.	 42R0178G2iE-Ot-45.k90608QE+OQ Q.
28.8613837OEFoi' 0, 0. -27.6628603E-02 .49.3387077E +00 	'G.':	 0.	 =35.9712350E- 0
38:000000BE-01 '0. 66.1300747E-01 Be.	 0.	 -35.23951i0E-D1-55s3597559E+R0 Q
28.a777422t+01 Be 0. 27.339194BE-02 47.74892GEE+DO 	 0,	 or 25.2143858E-tl4

30'16.Q1-5o!.57989E-
-ZB.8806191E+ p t 0.

60.Q673241E-01-
37.2921386E-02 45.4383256E+p0

*EBBlR7DE+OD
22.5.461521E-D4

LANDING ROLL
ISS =	 1 ILR	 1	 US = 0	 IBS = 1,

AU75

TI TR

k{ 17alOGDOGOE-02 45.000000CE-02.

u ^' PITCH AUTOPILOT

'
i

La DELgN 'ALPHAE ALPHDI ALPD01	 ALPHET	 DELQDE

UsZ904551E-01 21.i15fi2305E-G2=71.2729499E-01 0.	 21.05.62305E-02 43.404551E-01 L

1 INTEG''RTN. HT =	 1.00000000E-03
fr

INTEG RtN..
7NTEG RTNs

HT =	 1.00 , 000004E- 03,
HT =	 i.0Bn00004E-03

+ fN7EG RTN. T =	 i.p0on0onOE-G3 Islu 1"°
'Cep 2SOF
^j 64,100000DE-02,64.1000000J- 02'18. 8632797E+01

R.
n.	 73.172014EE-01,28.8876189E+D1 	 tl.

26.2155824E-02'29.2671273E+01 1D 	 +01 29.2665267E+01'.1777498E
46.971l9513Et60
tl. .^0 4	 -57.1559507E-03

l4i749398BE-01 92.3695293E-01 . 04 -57.40332558-G1	 0.	 36.7057615E-02	 D. 96-D1.04011937E
56.66?6939E-01 D.	 -44.4350986E+00 12.4671000E+D4	 5, as

.D. 0.
LGEAR' ?

DELTA P P2 FT	 5R	 SF	 AA FC2

Ott 0.3048 762' C2 ?6 . Z1406612770E@F04 1. 4lD1.2gggg311e 66 +03-1 0a . 3723B4 279EE +00-4 877.1486008 Eg+
0
1 k1.944161

7
3

£ « 0pp1'
gg

0. 8 
1p5 g iigg+ JJ

+04 0. 421 . 2a930aE + 03-1!!.723047 GE + 0G-47.1466050E +03 41.9441613+ YS 21.8^ '^0561Ea39.8040762 - 02,26 . Z146127E

HUMP YGPT FTRX FTRY	 FTRZ	 HA	 H8 DDELTA

i

A,

L.^iOl̂' - .J3^.̀ ' 1.._ -	 _..	 -.-..^..s,^._..ss^ -i.,_ti,, ..^+•--.	 .^.^.^.^ _ TM	 'rwe+w.•n a.J L^	 .r.a^	 ,y,,:. a.-.^9fw _	 -_	 -
_..^_	 _-_
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SIX DEGREES OF FREEDOM FLIGHT BATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 62

33.6090990E-Q2 29 n 2556581E+01	 Q..	 0.	 -0.Q. -48034LE43SE- 11
4(W136967E-03 28.4648073E-'02 23.0631,456E+0Z 	 9,	 -49.365.9847E+93 23.5984237Ef02	 a• 1a.d049762 -82
+4fi.71a6987E-0.3 28 45 	 73E48Q^02 23.0631155E+02	 8.	 -49.3659847E+03 23.59 4237E+ 2	 B• 10.0049762E-02

{

SDZ	 SA1	 S	 SZD2	 VOL	 S2	 QMETO1 ORET E

n.	 D.	 a.	 D.	 0*	 o.	 Q. a.
082.18-85:	 .9339843E-82 14,9274246E-D1 	 0.	 0.	 D.	 3.2543893E401-

-85.0194669E^01-7.1.9338843E-02 14.9274246E-01 	 D.	 D.	 0.	 3D n 2543893E401-Z4o6099297E+01

FTRA	 FTRO	 FTRC	 NTX	 HTY	 MTZ	 FXH FYN

Z1.0201992E+03	 Of	 -96.5706176E+03	 0.	 ^14.535014EE404 	 D n 	 2.1*0201992E+03 In

FZM	 L.M	 HH	 NH

-9607518145E+03	 0 n 	 -14.4513744E+04	 0.

f vPcS .
'	 - 38.748,99110E+02

i TFFS

CQ

T(I)
0 *	 D.

4 SAC!7
32.i397969E-13-57 3D16907E-04 441739396£"92 	 a.	 Q•	 19.11229114E-53	 to

1

FLEX
POINT	 X02F	 XOZT	 YOU	 Y02T	 Z0ZF	 Z02T XD1F
XD1T	 YDiF	 YDiT	 ZOO F	 ZOLT	 XDaF	 YD9F 200F	 Y

10 * BOB O00aE• a1	 0.	 55..5512 953£-01	 0.	 0,	 -95.6221849£-02-44+5T33393Ef11 1*
28iE8761.38E+01	 0:	 0 n .	 -24.72287i2E-02 k9.17037a4Ei09 	 a«	 Q, lQ.3irsci	 E-14

000.0000E-.01	 Be	 55. 3780864E-D1	 0.:	 as	 70.88D9723E-¢1-36*762 8925E+OQ m.

c,)
zze..87ag710DE + 0L 	 13	 n.	 -15.9799290E-02 4..8243714£+0D 	 n	 D.
30so091, 0.	 56.4680311	 6D46248E-.OL	 .	 D.	 ,	 -59	 -4l-50.4449940E+DD

-80.5824531E-04
D.

28:884665.8E+01	 0,	 n.	 i7.53491.57E-02 46.9920536E+00	 0.	 9.
GC DOOD080E-01	 8.	 5a.0647899E-01	 D.	 D.	 49. TZ4 0.Sfi5E-Q1-4 D. 0867841£+00

7a.9a51283E-D4
0.

28.4876451E+01	 D n 	 0.	 -30.1855626E-02 44.8290552E+00 	 D n 	 0. -45.9903966E-24

LANDING ROLL
ISS =	 1	 ILR = 1	 ICS Z - 0	 IBS = i

AUTS



1
C

i
fl

STUDYSIX 
OEGENERALY2EDECOMPUTER PRROGRAiHi

IHOSDF	 2	 CASE' LROLL	 STAGE	 1	 PAGE	 63
h

TI	 TR ^I

l7.idOdEddE-d2 4740000tlOdE^OZ +^`••^

F PITCH AUTOPILOT ^•

DELON	 ALPHAE	 ALPHDi ALPDDI	 ALPHET	 DELQDE
30.2904551E-Ai 21.0562305E-02-57.4033255.E-D1 tl..	 21.MZ3tl5E-02 44.4654551E-01

INTEG RTN.	 HT =	 1.0000OD0DE-03
INT4G RTN.	 HT =	 1.80009000E-03
l%TEG RTN.	 HT =	 1.00000000E-03

j IHTcG RTH.	 HT =	 i.Q890El000E-03

2SDF

f 66,1099809E-U2 Es5.1000000E-02 19.4485748E+pi On	 73.5669916E-01 2b.8923767E+01 I1.	 46.4726056E+OD0.	 -5TaD83liGZE-03	 0.
-20.4744324E-01 91.3760574F.-01 	 D.	 ^-

26.2f25517	 02 2.9.2637398E*Di 10.3753621E+0i
41.8943859E0.	 40.0874906E-02-01

23&2630235E+51
0. 9Na.S84D003E+Q1

tr 0.	 0•	 44.2405808E-01 0•	 -36.6295715E+p0 12.kb71.ODDE}04 0.	 0.

LGEAR

DELTA	 P	 P2 FT	 SR	 SF AA	 F02
M 0,.	 35.28DOODOEtG3	 D1 0.	 l5.5663885E-01-38.95k9765E+OZ-Tfl.8562277E+01. 	 0.

n4'.4716229E-d3 Z4,7555fl19E+.D4	 0, 33.9887449E+p3-iL.0681952E±DD-33.02354711:+p3 35.85fl3D52E+D0 32.3567053E+03
t	 :. 84.4716Z19E-03 24.7555819E ♦ O4	 On 33.9887449E+03-11+0681952E+00-33.0135471E+D3 35•a583D52E+00 3Z•3567053E+03

HUVP	 VGPT	 FTRX FTRY	 FTRZ	 HA HD	 DOELTA
^'^^ 33a60D0D00E-D2 29a2544172E+111 	 0. D.	 - 06	 O.' as	 -46.3437452E-01

bg .4045752£-03 42.2823076E-02 24.20Z7i39E+u
-03

G.	 -34.8719287£403 25.3348717E+02 0.	 84,4716219E-03X1.3
YY

69.40145752E4Z.28Z3.D76E- pZ 2k.2027139 +D D.	 -34,8719287E+p3	 5.33407	 E+02 D.	 84.4716219E-03

I, S02	 SO1	 S S2DZ	 52111	 S2 OMETOI	 ONET

G.	 Da
,j -64.3906943E-01-87.4695015E-02 14.7675115E- 0i as	 0.	 D.

-69.3906943E-01-87r^4605D15E'-02 14.7675115E-01 0•	 0 n 	 D•
3Z.41O6124E+01-Z7.97'5933GE+DS
32.406124E+O1-Z7.9759I30E+81

I	 ^ tl	 C
FTRA	 FTRO	 FTRC MTX	 MTY	 HTZ FXH	 FYN

16,23D8719E+03	 0,	 -57a9774897E403 0.	 -91.1973747E+03 	 0. 16.3308719E+03	 Be
,- FTK	 LH	 Mt{ NM

-68,e0528879E+03 	 0.	 -98.0487775E+D3 On

1
	 f	 k 	 a	 , t.r'c.*r.-+•.«........^..::._^...s.-!.^..r'a 	 t v^..^71'.^.r e.+^ww•..--,+^.r- ^'^aR._-	

^ •.^J+c:ice- r.r+



Ml
Ml

^n

..	 J
5Ix 

OEGENERALLIZED COMPUTERGPROGRRAM STUDY

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 G4 3=

VPCS

38.7489900£+O2	
7

TFFS

0,	 0,

T(l)
n.	 o.

SACi

32.1021752E^03-y9 n T1N5925E-94 45.2378074E-02 Be 	 0 n 	 20.5073651E-n3 as

h FLEX.

POINT	 X02F	 X02T	 Y02F	 Y02T	 ZI12F	 Z02T	 %O1F
\	 X01T	 YOiF	 Y01T	 ZOiF	 ZO1T	 XOOF	 Y04F	 20 F

f	 19.0900000E-01 as	 43,1405729E-01 0.	 08	 9.3.k2i6294E-03-37.5039720E+09 Be
1	 28.8923997E +01 no	 0 0	 25.5956622E-p2 48.6530979E +90 0.	 0.	 -40.2Z'96530E-04
IV	 2040040900E-01 G.	 43.5428973E-9i 0.	 0.	 72.56t46112E-01-30.1T4914fiE+0 n 0.

1.	 N	 28,83149i6E+01 0'm	 0:.	 -114629069E-03 48.4636095E± q 0 0.	 0.	 97.7647354£-94
'	 30,000000GE-01 0.	 44.394i309E-01 4.	 0.	 -62.2830713E- 91-402.7952486E +dd as
t'	 28 894145E+01 0.	 0.	 49.5960439E-03 46.3601645Etd0 0. 	 0.	 93.4888925£-04

4.0^0d00000E-Oi Be	 45.5085783E-0i 0.	 0	 0r0854216E+0d 0.
28..8924312E+01 0 4	0.	 -18.9711787E-02 44.4372i15E+00 G.	 00	 -95a4270496E-d4

ISS = 1	
ILR _LANDING ROLL IDS= 9
	 I85 x ix	

RUTS

Ti. 	TR

yk
17.. 000000E-02 49.006000IE-112

jy	 ,	 PITCH AUTOP[LGT

°^.	 0EL`4N.	 ALPHAE	 ALPHOI	 ALP001	 ALPHET	 OEL00E

3Q i 290455371, 2i.056'2305E-n2-41r894.7859E-01 0.	 21e0562305E-02 40.5158551E-01

INTEL RTN.	 HT = .1.00000000E-03
INT.EG RTN,	 HT = 1.00000000E-03
IHpTEG RTN.	 ^{7	 3.00000000E-03
IHTEG RTN.	 nT	 1.00000000E-d3

f ^+	 2S0F

ic
^_ _-..	 „_...J^_,i^;.	 ^:.. ..	 ^--.. -... -..:. .._. 	... .-^.r	 -	 ..--+r-^=-.	 .^'••-h.++y_•...w^,. ^a1.s.,-.:wr,a-i..a^- i..+.^	 ...-..-r-•..,.,.,••z+,-w r.^-.-..-.ti..i[.: -	 --	 .i	 ^^'.^.r_.".. _.,^-a'ar-^-^.



Sma^+h^rIrrprw^	 7-_	 f7^^	 ^r".('	 art	 ?Qr'.Y:L

Me1F7G

SIX 
DEGENERALIZEDECOMPUTERGPROGRAH 

STUDY

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 65

66.1161464E-02 6.8.1000100E-02 20.0338011E+ai 0. 	 73.96D6348E-01 28.894535.7E+01 E. 	 46.1213827E+6*
- 6e	 -56.2673687E-03 -a•	 26.2094874E-D2 29.25113147E+ p 1iD.17298e0E+11 29 .2595857E+11 D•
20.6541363E-01 9D•6903218E-OS 0•	 -27.DiO4488E-01 0.	 40.44395fi62E-0Z 0.	 94.7347042E-61
0•	 0,	 3.1.1247128£-01 0,	 -29.369207.11E+00 12.46710a0E+04 0. 	 D.
0•	 D.

LGEAR

DELTA	 P	 P2	 FT	 5R	 SF	 AA	 FC2

a.	 35.2800000E+03 0.	 0 n 	 50.8993891.E-01-38.9549765E+a2-78.8562277E+43 1.g5 yy .3699438E-03'23.2387705E+84 0 n 	 20.5367965E+83-18.3524632E-0-119.7584608E+03 Z8.6196270E+08 41,11045881E+03
59 ► 3f9943BE-03 23112337705E+a4 D.	 20. 5367965E603-18.3524632E-D1-19.7584608E+03 28.619627QE+a1 41.8045881E+03

HUVP	 VGPT	 FTRX	 FTRY	 FTRZ	 HA	 HS	 DUELTA

33.600GDaDE-02 29.2.529022E +a1 p n 	
a'

-0,	 as	 00	 -48.3402521E-01
10.504.5531E-02 63.9888709E-02 22.2614815E+02 a•	 -21.192.2215E+03 23.8616389E+02. 0.	 59.3699438E-03
1p ,50,45533E-02 63.9898704E-02 22.2614al5E4a2 0.	 -21.192.2215E+03 23.8616380E+02 as	 59.3699438E-03

502	 SDi	 S	 S2D2	 SM	 S2	 OHET01	 OHET

D.	 1. 	 2 n 	 D,
Ci7	 -49.6O8276BE-01-99.41268211E-D2 14.E 99768E-01 0.
1	 49 n 508276BE-D1-99.4126821E-02 14. 99766E -p 1 p.

W	 FTRA	 FTRB	 FT RC	 HYx

11113676696E+03 D. 	 -41.0735932E+03 D•

FZH	 LH	 HH	 HM

41.1296618Et03 0.	 -43,5717616E+03 It

YPCS

0.	 0;	 3^.591B436e+01-2;:3382876E+OL
0 n 	 D.	 30.5918436EE+01-2 .-I38287 E+ p1

HTY	 HTZ	 F%H	 FYH

	

-44.2983869E+03 On	 11.3676696E+13 D•

21.7765041F_-13 D.

0

0

g g
^' 6111

465

4	 T_

_ 1



h.	 I	 _`: wp
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SIX 
DEGE ERALIZEQECORPUT£RGPROGRAH STUDY

INDSOF	 2	 CASE LRDLL STAGE	 1	 PAGE	 66

POINT XQ2F X02T Y02F YD2T Z02F	 ZD2T XD1F
XDiT YDIF YD1T XDiF ZDiT XDOF	 YOOF ZOOF

1004000900E-01 O. 30.1022046E-01 0 n 0. 11.Sfi0925QE-02-30.6812592E+d0 Oe
2da8945a66E+03 0. 0.	 -24.2908720E-02 48.2791369E+00 as	 Q.	 -90.3760999E-04
P5.0D0D000E-01 0. 31.0285774E-01 0. Q. 47.2555612E-Qi-26.6482556E+00 Q.
28.883B900E+01 0. D• 11.2232404E-02 4B•2076EQIE+00 0.	 Be	 -06.3377466E-04
30.0900000E-01 0. 31.6352106E-41 0. D• -43.4668795E-01-33.5676925E+00 D.
28.8916168E+01 0. 0.	 - 59.2907243E-03 45.90?3595E+00 9.	 Q. 91.a06a697E-44
40.000D090E-01 0. 32.2977225E-81 0. 0. 4Z.657040IE-Qi-23.2827640E+00 0.
28.891+6046E+01 0. 0,	 -95.5451789E-83 44.216527EE+DO 0.	 no -12.2431556E-03

LANDING ROLL
ISS =	 i ILR = 1	 ICS = 0	 IBS = 1

All TS

TI TR

17.1000080E-02 51.0000000E-52

PITCH AUTOPiLCT

m DELON ALPHAE ALPHOL ALP001 ALPHET DELQDE
1
rN 34.2904551E-01 21.9562305E-02-2700194468E-01 00 21.0562305E-02 46,5fi54551E-01

,INTEG PT". HT =	 1.09000000E-03
NTiG RTN. HT =	 1.00000000E-03

I NT G RTN n HT =	 I. 0a00000Or-	 3
INTEG RTN. HT =	 1e000130OUDE-93

2SOF

70.1000Q9QE-112 70.1000000E-02 20.6189565E+91 Aa 74.3041292E-01 28.8941090£+01	 0 n 45.9077102E+00
-54,8628651E-03 09 26.2061042E-02 29,2565336E+01 iD.1703471E+tl! 2 g .255A037£+Ei 0e

-19:5010532E-01 90.2784131E-01 Do	 -1k.7967032E- 01 0. 30 . 1910347E - D2	 9. 94.0975132E-QI
0. 0. i9.2a15E67E-81 Q. -.6696851E+0023 12.46T15Q0E+04	 0. 0.
as 0.

LGEAR

DELTA P PZ FT SR SF	 AA FC2

0 n 35.2800000E+03 0. 0. 58.24^.OB08E-01-303. 549765E+02-700656227 $+01 Q.
35.6124928E-93
35.E124928E-03

21.7647994E+04
21.7647084E+04

Q.
0.

98.7090159E+B2
98.7090159E+82

7i.9457304E-01-
71.9457304E-01-

92.7979364E+02 21.771980 E+00
92.7879364E+02 21.7719805E+00

403.5702127E+03
48.5702127E+03

HtlYP YGPT FTRX FTRY FTRZ HA	 MB DOELTA

33.5000080E-02 29.2500585E+01 0. 0. -0. 8.	 06 -4a,3164983E'-01
17.0336068E-02 10.3751425E-01 17.5381094E+92 U. -10.2961807E+03 19s2154105E+02	 0. 35.6124920E-03

'^^...a^	
_.-,..,.-- :..--:...,:;.	 ^	 3i'Mr.-z..^.:,.,....,..+^.^:u-=s......,y..,^"v^`ti^ „r"^""-"-..^.«.-wq.+_..'r,..,.^ ^.^e	 _	 ...i-	 _	 +-:.'-^;^-	 _	 ^ --^•,i'=ti`	 - s^-^::



SIX DEGREES OF FREEDOM FLIGHT PAT" STUDY
GENERALIZED COMPUTER PROGRAM

INOSDF 2	 CASE LRDLL STAGE	 i	 PAGE	 67

17.1336068E-02 10.3751425E-OI 17,5381894E+02	 0. -10.2961807£+03 19.2154105E+02	 1. 35.6124928E-13

SD2 SDi S	 S202 .3201 S2	 OHETDI OMcr

00
67452443E-

p,	 0.
14.37 '2fj832E-01	 G•

G.
0,

0.	
': rG.	 24351417Et0t-

0.
26..TP93627E+G1-27.7452443E- 01-18 ,n 55 'i87E-01

-21a7452443E-01-10.7155587E-01 14 . 3726832E-01	 0. 0. as	 24.6351417E + 01-26 . 7793627E+OI

FTRA FTRU FTRC	 HTX MTY MTZ	 FXM FYH

68.2714937E+112 0. -19.7418032E+03 	 0• -11.5154201E+03 0 0 	60.2714937E+02 0.

FZM LH HH	 NM

-19.8355667E+83 0, -11.6689320E+G3	 as

YPCS

Sao 74899OOE402

TFFS

11. as

Till
0• 0.

SAC1

32.0224504E-113-39.4686348E-04 F44.0341199E-82	 as no 22.9234748E-03	 0.

FLEX

POINT X02F X02T	 Y02F V02T Z02F	 Z02T XUF
XD1T YD1F YDIT	 Z01F ZOiT XDOF	 YOOF ZDOF

iG.O000000E:-01 as 18e2175117E-01	 G n as 20.9102745E-01-25,O357TG6E+O0 00
28.8941844E+G1 0. 00	 -21.071E2:5f5.F-02 48.03781i4E+OO 0.	 0. -23.6072333E-03
20.0000000E-.01
28,8836260E+01

p •
8.

19,5998962E-0i	 ap.
G•	 16.6804512E-02

p.
47.999285iE+00

5 •8591028E-02-25e9195283E+00
0 .	 0.

Oe
-57,5484668E-04

30000008000-Oi no 19.9121464E-01	 G. 0.	 -11.0259732E-01-24.5438897E+00 0,
28o8912738Et81 0. 0,	 -11.5103488E-02 45.6369692E+00 G.	 G. 73.3579884E- 04
4D :0000800c- 01 8. 20•Z74B362E-01

-
130.8410579E-OS-10.6657362E+00

-13.2825942E-0328.B9a182R+G1 0o 0,	 28.0889446E-03 4401057238E+00

LANDING RELL
ISS =	 1	 ILR = 1	 TCS = 0	 IBS = i

AU TS

TI TR

0
1V

9R R
We
O ^,

^E

i

Yi

{F	 '•,:...	 .._....	 -''4	 ^`Tyn	 '..-R+w+eelC 3s.M^+ai ^r^'h.F"'^C"+..+e.wi.'^.--^i+^!nf'y'^^'T^.^Ml w'^^^.f 	 _	 ^r'." `f^	 -^	 ^..._I	 ___•^`_-_ i>+.u1^-:.



SI1t DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED GOHPUTER PROGRAM

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 50

1TefQQ0000E-02 53000.MM-02

PITCH AUTOPILOT

DELQN ALPHAE ALPHOI ALPOOI ALPHET OELOQE

30.2904551E-01 21.0562305E-02-14.7967032E-01 a. 21.05E2305E-02 47.6154551E-Qi

INTEG RTN. HT =	 1.00000000E-03
INTEG RTN. HT =	 1.Q00a0000E-tl3
INTEG RTN. HT =	 1.00000008E-03
INTEG RTN. HT =	 1.00000008E-03

2SDF
72.1000000E-02 72.ID0000DE-02 Zi.2040327E+01 0. 74.7542545E-01 28c8914i25E+O1 Q. .7973422E+504
a.	 -53.086349CE-03 0. 26.2021718E-02 29.2521397E+01 1tl.16728i4E+01 29.2516230E+01

-17 ► 3868925E-a1 90.0732048E-Oi 0. -64.4496734E-02 a• 34.0557391E-02 as 93.4787725E- 01
0. 06 94.8981542E-02 0. -28.0342280E+00 12.467I000E+04 D. 0s
Us as

LGEAR

DELTA P P2 FT SR SF AA F02

pNj
a

' . 35.2800000E+03 0. a. 50.8121961E-0i-38.9549765E+a2 -78.8562277E+01 Q.
15.9190494E- 03 20.4009804E+04 0, 30.9238079E+02 14.2182114E+tl0-26.35Z538lE+82 16.8086910£+00 51a754E643E+D3
15.9190494E-03 20.40D9804E604 0. 30.9238079E+02 14.2182114E+0D-26.3525381E+Q2 16.8086910E+00 51.7546643E+03

HUVP VGPT FTRX FTRY FTRZ HA H0 DOELTA

33.6000000E-02 29.2453501E-01 0. as -0. 0. 0.	 -48.2685057E-01
30.9166907E-02 18.8296542E-01 10,2088510E+02 0. -33.0205166E+02 1i.3862475Z M 0. 15.9190494E-.D3
30.9166907E-Q2 18.8296542E-Di 1062088510E+02 as -33 ► 020516EE+DZ 11.3862475E+U2 0. 15.91984134E-03

S02 S01 S 5202 5201 S2 OHET01 OHET

0e O ► O. 0• D. 00 as 6.
-71a9837553E-02-I1.0612591E-0.1 1.441542292E-01 O. 0. 0. 14.5977532E+01-z6.38002lfE+Qi
-71.9837553E-02-11.0612591E-01 54.1542292E-01 On 0. 0. 14.5977532E+01-26.3800210E+01

FTRA FTRO FTRC HT% HTY HTZ FXH FYH

30.8735009E+02 as	 -61.8476158E+OZ 0. 31e7818191Ef92 0. 3a.8735a09E+02 Be

FZH LH HH NH

-63.2892699E+a2 00 21 ► 2847142E+02 0.

VPCS

^} 4	 i	 '^	 41.E	 -	 r'_''r	 _ 



SIX DEGRgES OF FREEDOM FLIGIlT PATH SIUDY
GENERALIZED COMPUTER PROGRAM

IHDSDF 2	 CASE LROLL	 STAGE !	 PAGE 69
38,7^C3941^IEs12

TFFS

4 	 1.

T(I)
tlr	 tle

SACI

31•:9856835E-D3-3fi.14658Z1E-G4 43.6925211E-OZ D. as 23.9759425E-03	 D.

FLEX

POINT XQZF	 X021 Y02F YO2T F	 MY XD1F
XD1T YDIF	 Y01T ZVIF 2DST

OF
	 YDOF ZDOF

9iD.aa0Da00E-tli
28,8915045E+0.1

tl,
0.

8	 .4159485E-02	 O.
-f6,A538312E-D2

0,
47.901 8232E+DO

28.8599596E-01-21.1450176E+00
20,0000009E-0i 0. i D.1490814E-01 0. D. -34,29813081-Ai-2G.7475i41£+OD

-1T•3y63345E-03
0.

28.8812513E±01 o f a, 13,6949432E-02 47.7967359E+00 at	 D, -25a8248M E-04
30-0000000E-at d, 10.lSiG?54E-01 at as 22.4307192E-01-17.5266277E+00 0.
28.888Fi8[15E+af 0. 0• -10.2747246E-02 45.5439003E+00 O.	 D. 50.4503111E-044D.0000000E-Di 0. 10.4182485E-Of 0, 0. -12.4058721E-Di-18.2454004E+00 0.
28•'8914655EfDf 0. a.	 -28s360029lE-03 44,0525165E+00 04	 Ds -13.7588172E-03

ROLL
ISS =	 ! ILR 

=LIHDING
ICS m a	 IBS = i

RUTS

Ti TR

l7.:laoa^aaE-0Z 55.9000080E-02

PITCH AUTOPILOT

DELOH ALPHAS	 ALFH01 ALPDDS ALPHET DELODE

30.2904551E-01 21.D562305E-02-64.4496734E-D2 D. 21,056.3305E-02 48.6654551E-01

INTEL RTN. HT =	 1.00000009E-03
NTEG RTN. HT =	 f.00800000E-03
NTEG RTN. HT =	 1;DOODOODOE-:03

INTEG RTN, HT =	 1•aD000000E-DJ

2SOF

74.]OaDOARE-02 74,1000[1001» 02 21.7890152E+01 0e 5.0760205E-Qi 28,8867936E+01 45.d495t7tEf 19
O. -51.i846291E-03	 D. 26,9741148E-Q2 29.2468303E+01 10,1635813E+0i 29.2464591E+01 0•

-f40335364E-01 89.9949525E-01	 0. .20,	 652544E-02 Q, 28.8637872£-02	 D. 92.8013269E-11

0 0 .



TII)

as	 24.9659689E-03 Oa

ZoiT	 XDDF

	

roar•'	 Z01F

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

IHDSOF 2	 CASE LRDLL	 STAGE 1	 PAGE	 70
0,	 0•	 19.4616505E-02 04	 -18.434804&E+00 12.4671000E+04 Be	 Be
0 n 0.

L&£AR

DELTA P P2 FT SR SF AA FC2
0. 35.280D0OOE+03 0. 0. 42 . 0910053E- 0	 38.9549765E +02-78..8562277E+01 8.22.7350573E-64' 19.1824278E+ 04 0. 19 . 7117005E+ 01 18.0879330=+ 00 20.2133557E + 01 4.

1-
16805586E+00 51.4780641 +83

22.7350573E 04 19 n 1824278E+04 0, 19 . 7117905E+ 01 10,0079330E + 00 20. 2133557E+ 01 ik . fi8tl55861; +00 51.kT80641+03
HUVP VGPT FTRX FTRY FTRZ 14A HD DDELTA

33,60001100E02 24.2307335Ef01 0^ Oa 0. 0, no	 -48.1984096E-01
33.6000000E-02 39.43627.41E-D1 71.0134318E+00 0• -21.1349499E+01 80.1724953E+00 0. 22.7350573E-04
33a6DOD000E - 02 39 . 4362741E-01 71 . 01343i8E+D0 0. -Z1 n i349499E + 01 8D . 1724953E + 00 O, 22 . 7350573E-04

SD2 S01 S S2D2 S2D1 52 OMETOI CHET

as Oe O.
D.

0. as
93..E319448£-02-11.031E613E-01 13a93ZT536E-01 D. as an 10.2705250E+00-26e2409724E+01
93.6319448E-02-11.0316613E-01 13.9727536E-01 0 n 0. as 10r2785250E}00-26.2409724E+01

FTRA FTRS FTRC HTX HTY NTZ FXM FYH

20.8388145Et0i 0.	 -39.4234010E+01 0. 29.1390079E+01 as 20.8388145E+01 0.

FZH LH HH NM

-55.5344764E+01 0.	 -12.4452784E+D2 0.

.	 VPCS

30,7489900E+02

TFFS

`Ii

V.a

M

OO
M ^;

O.	 D.

as
	

D.

SACL

31,9534011E-f3-33,4547018c • 9^ 43.4495910E-02 O,

FLEX

POINT	 XD2F	 X02T	 V02F
XD1T	 VDiF	 YOU	 ZDiF



UELOW ALPHEE	 AL PHO1

N 30a2904551E-01 2I.0562305E-02-20.2652544E-02 	 0•

I
NTEG

G
RTN., HT =

=HT
1.000110000'-03
is 00000000-03NT,

IHTEG
RTH•
RTHs HT = is00000D00E-O3

IHTEG RTNs HT = 1.00000080E-03

PITCH AUTUPILCT

ALPOOI	 ALPHET	 OELRDE

21.0552305E-02 49.7154551E-01

0
X i

t``	 r

SI% DE
CERERALIIEDECOMPUTER PROGRA 

STUDY
M 

INOSUF 2	 CASE LROLL	 STAGE 1	 PAGE	 73

90.88i6942E-030.	 0.	 33.9660769E-01-19.,1071411E+aq 0.
0.	 -97•i753g5fiE-03 47.8362816E+00 as	 as	 -19.9405308E-03

28.1179494E-02 00	 as	 -57.5817940E-01-27.5437667E+00 0.
0•	 41.3794565E-03 47.5866828E+00 as	 0.	 -72.0753294E-05

25.4400544E-02 0. 	no	 44.2194227E-0i-13.7435706E+00 0.
0.	 -33.2791400E-03 45.5710022E+00 0, 	 Do	 36.1158448E°04

28.4786366E-02 0,	 q•	 -22.950i776E-01-17.5474718E+00 0 n
Us	 -67.01TE127E-03 44.0275921E+00 q r	 06	 ^14.6772842E- 03

ISS = 1.	 ILR =
LINBING ROLL

	 m 0	 I85 = 1
RUTS

TI	 TR

17.1000000E-02 57.0004400E-02

10 n 00aBORIE-01 as
20088fi895GE401 011
20.0000000E-0i 6f•
2$,8T648f:8E^01 .0.
30' n OO q:0000E-01 Do
28,8$41e68E4-01 

8 •40*00a0000E-01.	 s
28.8868687E+01 0.

N°^



SIR DEGREES OF FREEDOM FLIGHT PATH SYULLY
GENERALIZES COMPUTER PROGRAM

INDSOF 2	 CASE LRDLL	 STAGE 1	 PAGE	 168

ISS = 1	
ILR _LINDING ROLL ICS= 0
	 IBS x 1

AUTS

Ti	 TR

17.10DOOO8E-D2 18.6500000E-Oi

PITCH AUTOPILOT

DELON	 ALPHAE	 ALPHOi	 ALPODI	 ALPHET	 DELGOE

30,2904551E-01 2i.0562305E-02-11.2001149E+00 0. 	 21.0562305E-02 80.0000000E-01

INTEG RTN * HT =	 2.50000000E-04
INTEG RTN. HT =	 2.50000000E-04
INTEG RTN'. HT =	 2.50000000E-04
INTEG RTN. HT =	 1.00000000E-D3

zsOF

20.5600DDDE- pi 29..5604000E-Oi 60.0558263E+01 	 0. 69.8582643E-01
-18..95458 p3t-02	 0.	 25..4737925E-92 28.9972256E+01

CD 22.3968586E-02 13.6125877E-01	 D.	 -11.0690466E+00 0.
D. q.	 -13.4296059E-01	 D. -33.2703044E+00
0. 0.

	

-44 .537658E-03 ^,	 i3.17DO469E-Qi
99.09 364E+DO 2 .9972169E+01 Q.

	

i2.4E71000E+04 09	 0.

LGEAR

DELTA	 P	 P2

80.5768843E-03 57.7573627E+03	 O.
13.2145747E-02 24.2445669E+D4	 D. 65.13.214574UE-02 24.2445659E+04	 D.

a1UYP	 YGPT	 FTRX

33.6000000E-02.15.1919634E+Q1-42.8016480E+02 0.
66.7951319E-05 40.1944847E-04 1*3.8236129+00 Q.
56.7951319E-05 48.1944847E-04 43.8236129 +00 Q.

502	 SDI	 s

-67.E135543E- p i 64.49ii174E-01 56.9067789E-02 0.
-54.7OC2747E-02-80.3114502E-05 14.7069520E-01 0.
-54.70t$2147E-02-80.3114502E-05 14.7069520E-Oi U.

FTRA	 FTRB	 FTPC

-8 p .61 y 9 L.31E+01	 0.	 -14.3775031E+0ti 0.

FT	 SR	 SF	 AA	 FG2

5937258E+03-21.8992598E-O1-i2.4574103E+D3 27.5940712E+00-56.6886435E+G2
59DE532E+03-24.0574809E-Oi-64.6E53364E+03 34.0241660E+0O 27.2831998E-03
59OE532E+03-24.05748D9E- p 1-64,6653364E+03 34.1241660E+00 27.2831998E-03
FTRY	 FTRZ	 HA .	 MB	 OOELTA

12.5004905E+03-40.6298664E+02 D. 	 80.5768843E-03

	

65.6089922E+03 43,7843580E+00 0 9	13.2145748E-02
-65.6089922E+03 43.7843580E+0D 0. 	 i3.214574BE-02

SZ02	 ScDl	 S2	 DHET01	 OHET

0.	 0.	 -16.9291110E+02-14.i374776E+9i
0.	 0.	 56.1337923E-Q1-26.937ori90E+Of
p ,	 Oa	 56.133792$E-01=2d.9106es80f+O1

HTx	 H1r	 MTZ	 FrH	 FYH

57.1S1-^11EE4'03	 0.	 -fl 0.611 .*451E+01	 0.

i	 j	 J z	 a n

-^^+:"' Yl yv	 ..,•^n.w,...^ ^	 ,.,...1,•.:,	
_a.y	 ^	 .s.•s..t^.^^+-...^.^.u+^^'^^n--^+:Y^: R`.,y.+}"^ •^•.-.»....^^ 	 a--+^.^,...__-_.^.s .Y ^ •.^.sc;'.r-^	 .-ti..a.... ^_	 :a:xm



SIX 
DEGENERALI20 OHPUTERCPROGRAH STUDY

INDSOF . 2	 CASE MULL	 STAGE 1	 PAGE	 i69

HN	 NN
58.6655510E+d3 q.

FZH	 yp
-1ie3764578Et04 0.

YPCS
36.748994OE+q2

TFFS
D n 4e

TtII4.	 D.
SAM

32.45794":5E- q3 27a411A354E-Q3-92.57.9330E-113 Oa no 66.9564147E-04 	 Da
FLEX

POINTx0ly X02F	 X5 2TY01F	 Y01T Y02F
ZOiF

Y02T
Z01T Z02F	 MYXUDF	 YOOF

X01F
ZOOF

1B0000D0Q -Qi2a:989165DE+81 Qe - M 8100931E-0i d• Q. x5a24G6986E-02-35r186501► QE+OQ Eo
2D.000QOOOE-D1 da.0. Of

-23.1443773E-D1
-25:1302864£- 82.14a72&6336EQ. +DDno Q•	 QaLie6181687E-01-3H+3553352£+d0 -64.900625.E-44

Be28.9527936E+01
30.0000000E-Di 0.

0e De-13.01235242E-Di -26e4528i94E-020. 13e27k4D66E+40	 O0	 asDe	 -Lb.58953i5E-D1-34e5713398E+00 -42.861011.1E-d4De2a.GiR2892E+0140.e	 OA800QOE as 0. 27.2550735E-112 6Ga2313526£-01 0.	 Q. 49.5494215E-A4-01
28.9891859E+01

Q.
0. -41.33e972iE-Q38a 0•

-37.0449874E-02 38.
a
 9551328E-02 88.D249904E-D2-30.3827894E+00 	Be

04	 0.	 -75.878511.9E-04
ROLL

RUTS
I55 =	 1 ILR =LINOING

ICS= Q	 IBS = L

TI TR
S7a1000400E-112 18a8500DUCE-01

PITCH AUTOP MOT
pELQN ALPHAS	 ALP1101 ALP801 ALPHET DELUDE

50.2904551E-D1 21.0562305E-d2-L 1. g69046fiE+Q q 0• 21.0562305E-02 SOoDQ00DgOE-01

I
HTEG RiN. HT =	 I	 DQ000000Eo-03HTZG RTHa NT =	 1.008110000E-03

IRTEG RTNe HT =	 1.00000000E-03

l
W
.-a

i,	 {
ij



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 EASE LROLL	 STAGE	 1	 PAGE	 170

INTEC'RTN. HT s	 1.18000Q06£-03

2SOF

20.7600000E-01 20.7600060E-01 60.6357278E+01 O.	 69.8153584E-G1 28.9811610E+Oi 0. 57e7521Q60E-01
0o.	 -16.8131124E-02 0. 25.96992136E-02 28.9929135E+01 99.8802363E+00 28.99Z9061Eoe1 O.

20 n %39997E-02 11.4137229E-01 0.	 -10.9094654E+06	 0.	 -40.7963964E-03 0. 11.0057562E-01.
0. 0o	 -15.7390292E-01 as	 -32.8715348E+00 12.4671000E+04 D. 04
Be 0•

LGEAR

DELTA P P2 FT	 SR	 SF AA FC2

85.336041iEr03 67.3985421E+03 Do 13.4842700E+03 67.3100504E-02-13.3532419E+03 26.5239060E+06-54.8689690E+02
13.1761197E-02 24.1933709E+04 Be 65.3259927E+03 -4 .9533.'.01E- 61- fi4.3828685E+G3 34.678949GE+00 16.7765392E+01
13o17--°9._-A2 24.1 .933709E + 04 0 n 65 . 325992rE+D3-45.9633301E-G1-64 . 3828685E +03 34.6789490E +00 16.776539ZE+01

MlJVP VGPT FTRX FTRY	 FTRZ	 MA MB ODELTA

33.60GBDGOE-02 2ie8984564E+01-45.0248757E+02 0o	 -13.40026GfiEt03-43.3400746E+02 0. 85.3360411E-03
1105.2.32725E-04 69.3338436E-04 75.2924778E+00 0.	 -65.3394927E+03 75.2539885E+00 0. 13.1761197E-Q2
11.5ZSZ725E-04 690338436E-04 75.2924778E+00 G.	 -65.3394927E+03 75.2539885E+00 G. 13.1761197E-02

S02 SDL 3 5202	 5201	 S2 OHETDI OHET

f^v -05806BgE-0p 1 1Cy3.335982p6E-613.6 9.6837260
£
E£-

p
0
p i
2i 0.	 0 n -38.0758376454E+G2-17.628269711+Df.-p5paa0.2gir^

S?od601E2Ri$5P45 9E- U1-6E	 - 03 14.7007b30E -Oi
nn.

0. 4I^28ea9636Z4E+0196.4T9k725E-U.	 0.
FTRA FTRB FTRC MTX,	 HTY	 MTZ FXM FYH

-15.83E9952E+02 0.	 -14.4136255E+04 8o	 85.3734572E+03	 G. -154t369952E+G2 6o

FZH LH MM NM

-14.4072155E+04 0. 87.2904008£+03 G.

VPCS
38..7489906E+02

TFFS

T(Il
no	 as

SAC1

w-r°.;i.-^..!if'^!.'t^r».: ^ ^•^'.ie^P.»^.-„w.`^,e;;''sr^C...::.c-^._` _ _ r e"' "'* 	_. -r ^-r:^	 ,_ .,..e..	 - _^!:^r-^̀...,^

x



00
aBF
-0 0020^

c Yo0
r Fil

.^.t3

SIX DE
GENERALIZED COMPUTER PROGRAM STUDY

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 171

32.4623042E-03 28.Y64699TE-03-i0.4i64504E-02 Os 	 0.	 69.9576766E-04 On

FLEX

POINT	 X02F	 X02T	 Y02F	 YO2T	 Z02F	 Z02T	 X_iF
XOST	 YOV	 YO1T	 ZO1F	 201T	 X00F	 YOOF	 ZOOF

i0 ,0000000E-01 0.	 -2999912126E-01 O. 	 0.	 14.8415603E-111-'34 n 04903ZiE+00 0.
2Ba9873737E+01 0.	 06	 -22.8072991E-02 13.571,0718E+00 Ba	 O n 	 -i1.307'9475E-03
20.0000000E-01 Be	 -25.E26856BE-01 0•	 0.	 42.4099548E-0:L-31.5447F02E+00 0.
28.9512738E+01 no	 as	 -20.77454 01E-02 12.1677258E+00 no	 as	 -91.1066712E-04
30sOBBODCOE-01 0.	 -1 5.1183179E-01 B.	 0.	 -41905334:`ZE-B1-3fia7645967E+.DO 0.
28.9773877E+01 0.	 0.	 21.4069933E-02 54.5523835E-0i 0. 	 0.	 99.0841672E-04
409OUBDOOOE-01 0.	 31.0750644E-82 00	 0.	 40a429TOi5E-01-26.2052852E+00 0
28.9874353E+01 0.	 as	 -31.8800895E-02-62.6490357E-OZ 0.	 at	 -14.. 5846683E-03

LANDING RCLL

AUTS	
ISS = 1	 ILR = 1	 ICS = 0	 IDs = 1

TI	 TP

17.1000BOOE-02 19.0500000E-01
m	 PITCH AUTOPILOT

W' DELQN	 ALPHAE	 ALPH01	 ALP001.	 ALPHET	 DELOOE

Z.Oe2904551E-Ai 21rD562305E-02-10.9094654E+00 0. 	 21.0562305E-02 80.0000000E-01

INTEL RTN.	 HT = i.00060000E-03
INTEG RTN.	 HT = 1.000110000E-0Z
INTEG RTN.	 HT = 1.90000000E-03
1HTEG PTtJ.	 HT = 1.00000000E-03

2SOF

20.9600000E-Di 2099600800E-01 61.2155413E+01 no 	 69.7750769E-01 28.9846302E+01 0.	 46.8069213E-01
0.	 -18.6223648E-02 0.	 25.9659019E-02 280884173E+01 99,8492722E+00 28.9864106E+01 0.
1998096676E-02 92.5181794E-020• 	 -10.6964896E+00 O•	 -39.1835+}54E-03 0.	 88.6C271S65E-02
an	 0.	 -18.0076757E-01 0.	 -32s34i2855E+00 12.4471000E+04 0.	 as
as	 O.

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

92.3189464E-03 80.6403649E+03 0. 	 14.8144553E+03 19.2109755E-01-14.6920229E+03 24a7838947E+00-53.158880!)8+!!2
13.0631892E-02 E4.85032T5E¢04 Be 	 64.5392323E+03-54.6726326E-01-6.3.6038389E+03 34r3946861E+00 57.8276817E+01
13,0631892E-02 24.0503Z75E+04 0. 	 6495392323E+03-54.67c^^63268-01-63.6038389E+03 34.3946861E+BO 57.8276817E+01



^r

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

f-441
!;

INDSDF	 2	 CASE LROLL STAGE	 1	 PAGE	 172
HUVP VGPT	 FTRX FTRY FTRZ HA	 No	 DOELTA

33.6000000E-02 84.2040648E+0Q-49.5251720E+02 p . -14.7396345E+03-47.3261431E+02 	 D.	 92.3189464E-03 1
29.8840476E-84 17.9786570E-03 19.2901328E+01 0. -64.54`J9333E+p3 19.30.20562E+01	 0.	 13.0631892E-OP '<
29.8840476E-04 17.9786578E-03 19.29D1328E +01 0. -64.5499333E+03 19.3020562E+01	 0a	 13sD631892E-GZ

S02 50i	 3 5202 SUL S2	 OHETOI.	 OHET
-54.E525O76£-01 62.3394221E-01 82.2526807E-02 0. 0. Q.	 -19.7i922[i3E+02-21.3960995E+01
-32.4273026E-O1-i1.6922396E-02 14.6832588E-05 0. 0• 0.	 24.7462259E+00-28.8614233E+01 dam'
-32.4273026E-01-11.6922396E-02 14.6832508E-01 0. 0. 0.	 24.7462259E+00-28.8614233E+01 !.

FTRA FTR8	 FTRG HTX VTY HTZ	 FXH	 FYN i

-23.4190824E+02 Da	 -14,3892920E+071 0. 13,2102839E+04 4.	 -23.4190824E+D2 	 09

FZH L"	 MH NM

-14.3822027E+0$ Be	 13.4466675E+04 0.

VPCS r

38.7489900E+p2
l

^y TFFS

W 0e D•
-F^

T(I)
0.	 D.

SACi

32.4663481E-03 20.9i!76047E-03-!!•5433597E-02 b. 0. 72a72445iOE-04	 0.

FLEX ": Y

POINT X02F	 X02T YD2F YOU ZD2F	 FRET	 XD1F
X017 YD1F	 Y01T ZOSF 7DiT XDOF	 YOOF	 ZOQF

10409000DQE-01 as	 -32.iD93557E-01 D. Be 21.9722225E-01-34.9114062E+00	 Bib' r'
28.9849273E+01 0.	 0•	 °f9.1209170E-02 12.4350315E+00 Oc	 0.	 -15.5248707E-03
20.0000000E-01 0.	 -27.6678548E-01 0. 0. 6007885252E-91a30.249Q948E+bO	 Be
28.9491737 + p i 0.	 0.	 -10,1763998E-02 11.1122683E+00 0.	 no	 -120267917iE-03
3Oa8.0000Otl ^a 0.	 -16.8663246E-01 0. 0.	 -55.9463843E-01-37.6374850E+00	 D.
z8.97.49019E'+O1 0.	 0• 11.4683733E-02 42.6674837E-01 0 0	as	 13.2463200E-03
140.ODOROODE-01 0.	 -60,242423iE-02 0a De 63.2080283E-Oi-22 . 4094949E+00 	 0.
28.9050102E+01 0.	 00	 -21,2864052E-02=15.5339702E-D1 0 6	no	 -19.9783512E-03

LANDING RCLL
ICSISS =	 1 ILR = 0	 IBS = i



5TX 
DEGENERALIZEDECUNPUTERGPR06R 

STUDY
AH 

IMOSDF	 2	 CASE LROLL STAGE	 i	 PAGE	 173

RUTS

TI TR

l,7.1i C O Qfl QE-Q 2 19.258. 0 Qfl a E-01

PITCH AUTOPILOT

DELON ALPHAS	 ALPHOi ALPDOI ALPHET	 DELROE

30.29045SiE-01 21.OS62305E-02-10.6964196E+q 8 0.	 _ 20.0562395E-q2 A0.3AQ000GE-el

INTEG RTN. HT =	 1.00000130OF-03
INTEG RTN.
NTEG RTN.

HT »	 1.9001WO8GE-03

INTEG RTN.
HT =	 5..00000000 -03
HT	 1.00000000E-03

2SOF

21,1225000E-01 21.1225000E-01 6i.686572iE+01 D. 59.7428317E-01 28.9820790E+0i 00 38.9997490E-Q10,	 -18.4135362E-02	 U. 25,9624672E-02 28.9045832£+01 99.82287112£+00 28s9845T52E+01 0.
20.0290234E-02 75.3165115E-OZ	 a s 	-10.4671402E+00 0.	 -39.5934277E-03 0. 71.3570731E-02
D. as 	 -20,3138247E-01 0. -31.7834531E+00 12.4671000E+04 0. as
0. as

W LG£AR

DELTA P	 F2 FT SR	 SF AA FC2

1040118762 -02
12.8999996E-02

95.6647080E+03	 0. 16.3263697E+03 i3.246l524E-01-16.21Tifi79E+03 -522.1056188E+801.281E563E+02
23.86261i8E+04	 G• 63.4056455E+03- 48.56010i1E-01-62.483748nE+03 33.1984384E+80 12.9940879E+82

12.0999996E-02 23.162fii18E+04	 0. 63.4056455E+03-48.5601011E-01-62.4837480E+03 33.8984314E+00 l2.094D879E+02

HUMP VG. P7	 FT R% FTRY FTF{lNA 110 DOELTA

33.600000 q
E
 -02

42.$1I S M -04
54.1337201E+00-54.6322310E+82
25 . 8138133E-03 27s2118782E+ 01

as
4.

-16.2595926E+03-51.7807530E+82 D. 10.0110762E-02

42.9115004E-04 25.81,38133E-03 27.2118782E+0S 04
-63 . 4139524E+03 27 . 2731050E+01
-63.4139524E+03 27.2731050E+81

0.
B.

12 . 8999996E-02
12.8999396E-02 0

SO2 S01	 5 S202 5201	 S2 OHET01 OHET
-87.4127159E-0i 61.2305463E-01 92.2998990E-D2 0. 0,	 0.	 -2i.5753137E+02-2-b.744104GEt81

-02-31.24D7655E-01-S6 y 9089398E14.6599933E-01, G. 0.	 0• 34.9655192E+0D-28e81260g9E4-01 to
-31.2907655E-01-16e9089398E-02 1496599933£-01 0. 0.	 0. 34.9655192E+0G-23.8126G09E+V1

FTRA FTRB	 FTRC Hrx HTY	 HTZ FXH FYN ^ M
Ali

-31.3661573E+02 0.	 -14.3137261E+04 0. 18.678146iE+04	 04	 -31.3661573E+02 U.
F211 LH	 mm NH

^ W

r ^	 *^ :k	 '^	 "	 ^	 r	 ^.	 , y . ^^	 _	 ' fir..,,,,•.	 - ..
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSUF 2	 CASE LROLL	 STAGE 1	 PAGE	 174

	

-14.3974474E+04 8.	 18.9752914E+84 Be

4PCS

38.7489900E+D2

TFFS

0.	 0.

D•	 0.	
T(I)

SAC1.

	

32.4703842E-03 29.552578DE-03-12.43i3683E-02 Be	 0.	 74.7971731E-04 0,

FLEX

POINT	 XD2F	 XD2T	 Y02F	 YD2T	 ZD2F	 ZD2T	 XOiF
X01T	 YDIF	 VOLT	 ZGIF	 MT	 XDQF	 YDOF	 Z00F

	

10.00QODtl0E-01 0•	 -3k.25O7323E-Q1 O• 	 0•	 27.3362231E-01.-3^5.3269603E+OO 0•

	

28..9824163E+OL Dr 	 D.	 -15.1122214E-02 11.5l53 p iDE+00 tl•	 0m	 -18.3181017E-03

	

20..Q006DO0F,-81 Q. 	 -29.4069346E-01 0,	 D,	 61.625i3i9E-01-30.8468917E+00 Qs
	28.9476275E+tl1 O•	 U.	 -51,8639650E-05 10.2615324E+08 Be 	 D.	 -13.1607453E-03

	

3D.D000ODDE-Q1 D.	 -18,6614 672E-01 Q,	 0♦ 	 -56.4438739E-01-37.6275326E+Qp 0.

	

28.9724314E+01 0.	 D•	 21.9581767E-03 33.6923355E-¢i tl• 	 D.	 14.3576024E-83

	

4Q.0DDOOD6E-01 Q n 	 -90.D22496SE-D2 0.	 Dr	 69.0878087E-01-28.1182484E+00 D.

	

2s.9824A45E+01 0•	 Be	 -1D.3a98942£-Q2-22.4?42796E-01 D. 	 0.	 -22.5633879E-03

ISS = 1	 ILR 
WLIHDING ROLL

	

ICS : D	 IDS = !
AuTS	 -

TI	 TR

17.1DQQOODE-02 19.41MODE-81

PITCH AUTOPILQT

DELON	 ALPHAE	 ALPHDI	 ALPDDi	 ALPHET	 DELODE

	

30.2904551E-01 Zl.05623D5E-02-10.4671402E+00 0. 	 21.Q562305E-02 8O.Q0110ODOE-01

STAGE ON--INCR. DELTA!



'^ o
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 175

PRINT	 .05

BELTS R -01
INUSTF	

1TRA 
i Î

2SOF
Zl.1225000E-01 21.1225000E-0i 61.6865721E+01 0.	 69.7428317E-01 28.9820790E+0! 0. 38.099749Q£-01
d.	 -18.4135362E-82	 Q. 25. 9624672E-02 28.9845832E+01 99.822879 2E+00 28.9445762E+01 0.

-022 Qe0294634E75.3165115E-OZ	 0.	 -

0a	
0.	 -20.3138247E-Oi

1D.46714D2E+G0	 D.	 -39.5934277g-03
0.	 -31.7634531E+00 12.4671000E+G4

Ow
Q.

71.3570731E-02
06

t LGEAR

j DELTA	 P	 P2 FT	 SR	 SF AA FC2

10.0i10762E-02 95.. 	 Be
0

6647080E+03 i6 n 3263697£+03 13.246!5,24£-01-16.27.71679E+03 22.1B56180E+00-51.2816563E+02
12.8999996E-02 23.8626118E+04	 . 63.405E455E+03-48r560iQ1iE-01-62.48 37480E+D3 .'1 3•£984384 +dQ 12.0940879E+02
iZ.8999996E-02 23.8626116E+04	 Be 63.4056455Et0'3-48.56d1011E-01-62.4B37480E+03 33.6984384 +00,12.0940879E+02

HUVP	 VGPT	 FTRX FTRY	 FTRZ	 HA MB DDELTA

33.6000000E-02 54.l3372BlE+9G-54.6322310E+02 06	 -1£.2595926£+03-51.7$07530£+02 G. 10.O1i0762E-02
42 .9115GBDE-04 25.8138133E-03 27.2118782E+01 0.	 -63.4139524E+03 27.2731050E+0! Be 112.8999996E-02
42.91150110£-04 25.8138133E-G3 27.2118782E+G1 0.	 -63.4139524E+03 27.2731050E+Q1 G• 12.8999996E-02

11^-°11 S02	 SD1	 S 5202	 5201	 S2 CHETDI CHET
E

-87 n 4i27159E-01 61.2305463E-G7. 92.2998990E-02 G.	 D.	 no	 -21.5753137@+02-24.7441046E+01
-31.2997655E-d1-15.9089398E-52 .14.6599933E-01
-31.290765$£-81-16^9B8A348E-02 14.6599933E-01

0.	 0.	 d•
U.	 D.	 Be

34.9655lg2EtOd-28.8326009E+Bi
34.9655142E+00-24.8126009E+01

FTRA	 FTRB	 FTRC MTX	 NTY	 MTZ FXH FYH
;. -31.3661573E+02	 at	 -14.3137661E+B4 0.	 18.6781461E+04	 0.	 -31.3661573E+82 0.

}k1T.	
FIM	 LM	 MM	 HM

i4.3074474E+04 0.	 18.9752814E+04 Oa

VPC5

i ^^^"	 38.74899011E+02
1	 TFF5

Ile	 0.	 i
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SIX DEGREES OF FREEDOM FLIGNT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF	 2	 CASE LROLL	 STAGE	 f	 PAGE 376

T(l)
0. 0.

SACi

32.4703842E-03 29.5525780E-03-1Z.43i3683E-02 	 0.	 0. 144797173i£-04	 D.

FLEX

POINT XDZF X02T	 VOZF	 Y82T ZD2F	 ZDZT XO1F
X01T YDiF YOIT	 ZOIF	 ZDiT XDOF	 Y13OF ZOOF

10.0000000E-01 C. -34.2507323E-01 	 0.	 4. 27.3302231E-01-35.3269603E+00 0.
28.9824163E+01 0. 0.	 -3.5.1122214E-02	 L1a515L010E+00 0.	 04 -18.3i8f017£•.83
20.0000000E-01 no -29.4069340E-01 	 a.	 0. 61.6251319E-01-30.8460917E+00 0.
28.9470275E+01 0. 0.	 -51.8639650E-05 10.2695324E+00 0.	 04 -13.1007953E-03
30.0000000E-01. 0. -i8,6614672E-D1	 U.	 0. -56.4438719E-01-37.0275326E+00 0.
28.972431*E+01 D. 0.	 21.9501767E-03 33.0923355E-01 0.	 06 14.3576024E-03
40.000g000k-01 0. --90.0224965E-02	 0.	 0. 69.0878087E-0i-20.1182484E+00 0.
28.38249451+01 00 0.	 -i0.3698942E-02-22.4742796E-01 0.	 0. -22.5633879E-03

ROLL
ISS =	 1	 ILR 

=LINDING

1
= 0	 IDS = 1

AUTSW
0	 TI	 TR

i7.i000000E-02 19.4125000E-01

PITCH AUTOPILOT

L'ELQN ALPHAE	 ALPHOI ALP1301	 ALPHET DELODE

310.e904551E-01 21.056Z305E-02-i0.46714D2E+0D 0.	 Zi.0562305E-02 80.00000011E-01

INTEG RTN. HT =	 4.000000001;-03
INTEG RTN. HT =	 2,001100000E-03
INTEG RTN, HT =	 2.0000000DE-03
INTEG RTN. HT =	 4.00000000E-03
INTEG 'RTN. HT =	 2,00000000E-03

2SDF

21,6225000E-Di 21.6225000E-01 63.1355141E+01 0.	 69.6309417E-Di 2G.9742i10E+D1 De 12.7161591E-D4
D.	 -17.1755978E-02	 0. 25 a 9534255E-02 28,9744901E+01 99.7533936E+0 0 28.9744788E401 0,

25.5935159E-02 25,145726iE-02	 0. -95.848319DE-01	 0r	 -50.6038955E-03 On 20.0853135E-02
.01 D.	 -14.4452442E-01 00	 -30,8862039E+00 12.4671000E+04 0. D.
O. 0.

LGEAR.

_y^

a

^^	 f
	

,•w`^..--_Y. 'YrHi-- ^i.:.:L+,nf1r.-....--r..^•^.;rt.»^, k.-. '*';. 	 -„t. b.^^	 ..^ ..max . ^^^ _. -_^ ,._..,.^.. _.^	 .._^c^n.• .,.^-a. ^ _
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM r,°)

INDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 177 ^`/'
DELTA P	 P2 FT	 SR	 SF	 AA	 FCg'

14: fill l4fl06E-02
12236543EE- 02

20.3337 94E+04	 04
ZZa9620854E+04	 8.

2546863551iE+D3-11.84 7474E +p0-2z5.7483637E+03-12.1473877E+00-3i n 489fOR7E+
58.8556558E+ D3 10 . 77 801140E - 01-5A 03fiit 	 OE+93 36.1378031E+00 33.09850298+

12.2365430E- 02 22 . 9620854E+04	 0. 58.8556558E+ 03 ID . T8D114DE-01-58.0360320E + 03 30.1370931E+00 33.0905029E+0z 

MUVP VGPT	 FTRX FTRY	 FTRZ	 MA	 HD	 OOELTA .1	 r
60.9390613E-93 36 6 6507299E-02-15.6509955E+02 D.	 -25.6860269E+03-14.1156750E+02 	 .44 	 14.6014096E-02
42.TG35998E-04 25.7225288E-03 25.1693291E+D1 0.	 -58.8568398E+03 25e3929475E+01	 D4	 12.2365438E-02
42.7635998E.-04 25.7225288E-03 25.i693291E+01 D.	 -58.0568598E+D3 25.3929475E+01 	 0 n 	 12.2365436E-02

S02 SD1	 S S202	 S20i	 S2	 OMET01	 OMET

-56.1639374E+04 47.98i215AE-41 12.6855563E-41 09	 as	 D4	 -58.8153125E+01-31.9680913E+01 i,

- 95.7987792E-02-27.9 26 45E-4Z 1485430963E-01 04	 D.	 D.	 .32.555D61 ilic-^28.620542IR01
0.	 32.5550614	 28.6205421

t

-''

-9547987792E- pZ-27.9 26 45E-02 14.5436963E-D1 D	 0 n 	 +04-+0I.

FTRA FTRB	 FTRC MTX	 HTY	 HTY	 FXH	 FYH

-55.9022944E+41 0.	 -14.3399667E+04 0.	 5642508115E+04	 U.	 -55.9022944E+01	 '0.
1

FZH LM	 MM NH

`
-14 n 366i408E+84 04	 51.2392094E+04 Bec r W -

VPCS

38.ToB99DDE+02

TFFS ^} .

fi r̀ M. an

} 6.	 0.

1.: SAC! f`° r

eo32.4793797E-03 31.4672880E-53-14.9780582E-02 O.	 0•	 8441784693E-04	 84

FLEX

POI N T- X02F	 XD2T Y02F	 YDZT	 ZO2F	 Z02T	 XOiF s,:
X01T VDIF	 YOIT ZOIF	 ZOIT	 X06F	 YDOF	 ZOOF

iD.ODOODDDE • 01 0.	 -27.1999248E-01 0.	 0 n 	 4 .2145578£-01-43.2499766E+OD 	 B n
-83

ital'I
_ 28.9745862E+01

20.0000066E-0!
D n 	 as
0e	 -16.0211719E-4! 24.1751114E-03 8842405180E-01 5fi^k091431E-02-k4.016O941E'+00

-210: 8437765E
D n 	 0.

28.3414152E+01 0.	 0. 18.8819091E-Di'_ 74.8620150E-01	 0.	 04	 -72.2893881E-84
1 3040660A00E»01 0	 -1i.0123624E-01 D.	 0,	 -12.9864936E-01-31.0964498E+00 	 0.



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PR05RAH

IHOSDF	 2	 CASE LROLL	 STAGE	 l	 PAGE	 178

2R.9fi52899E ► 01 0.	 D.	 -16.7814201£-02 61.6243171E-02 	 D• Do	 98.21fi83fi2E-l4
40.0000000E-01 D•	 -55.5159561E-D2 D.	 D.	 29.57'S89a5E-Di-15.35Dlk42Etatl 	 D.
28.9745585£+01 Oa at 16,4788776E-02-41.17L3287£-OS 	 0. D.	 -20.2315289E-03

LANDING ROLL
ISS =	 1 I'R = 1	 ICS = 9	 IBS = 1

AUTS

TI TR

1T.lOOOOOOE-flR 19.9125120DE-01

PITCH AUTGPILGT

DELQN ALPHAS	 ALPHOI ALP00!	 ALPHET	 DUQUE

3002904551£-01 21.0562305E-02-95.8483190E-D1 Ds	 21.D562305E-02 50.000000DE-01

INfEG RTN. HT =	 4.DODDOCODE-03
IHT£G RTN. HT =	 4•D000OODDE^OTIRE

DEFLECTION EXCEEDED	 DELTA(I) =	 2.0053015E-01
IHTEG RTN. HT x	 4.0000000DE-03

2SOF
V7

219BE2500DE-01 21.8$25008E-01 63.8308523E+01 0•	 61.567Q893E-01 28.9701378E+01 tl.	 12.8493429E-a2
a.	 -15.9598999E- 02	 8• 25 . 9495298E- 02,28.978E48EE +O1 99 . 7234660E +00 29.9701285E+01	 8.

26.8558618E-02 25.4128260E-03	 a,	 9 0808625fE-01	 O,	 -53.11i31028E-03 D•	 -27.7034395E-a3
O, 0 n 	 -21,1186955E-01- -32,fiT98737E+tl0 12*4fi7100DE+D4
0, 8.

LGEAR

DELTA P	 P2 FT	 SR	 SF AA	 FC2

211.053014SE-02 32.1110133E+04	 D. 37.0625599E+83-25.2453298E+OD-37.tl989D53E+O ^73.5738284E-Di-13.2045782E+02
1200249744E-02 22.4845351E+04	 0, 57.4247866E+83 24.3248969E-01-56.6156044E+0' 29.7538634E+00 34.13732586E+02
12.0249744E-02 22.4845351 .C-t04	 0. 57.4247866E+Q3 24.5240969E-QS-56.6156044E+03 29.7538634E+0D 34.8732586E+02

HUVP VGAT	 FTRX FTRY	 FTRZ	 HA HO	 ODELTA

85.7051117E-03 52.1541791E-02-32.1360363E+02 Be	 -37.0636O8EE+83-27.2316450E+02 8.	 20.1153D148E-02
24.0771911E-04 14,48396 Lt4E-03 13.8262656E+0l On	 -57,4247449E+03 13.9783580E+01 A.	 12,8249744&-02
24.077L91i£-04 14.4839644E= 03 13.8262656E+81 O.	 -57.4247449E+03 13.9783588E+01 04	 12.0249744E-82

SD2 SDi	 3 5202	 S201	 S2 OMET01	 OMET

-64.7767109E+00 31.0705813E-01 13.0479289E-01 0 n 	 D.	 a,	 -1.1.3465187E+02-34.01199382E+Dl
32.274783aE-Q3»28.7128354E^-82 14.4744319E-01 0.	 a.	 0. 17.52O9719E+OD-28.5605215E+01
32.2747836E-03-28.7128374E-02 14.4744819E-01 a,	 0.	 0. 17,5209719E+80-2S.56Q52I5E+D1

FTRA FTRB	 FTRC HTX	 NTY	 MTZ FXM	 FYN



?.i

SIX DEGREES OF FREEDOM FLIGHT PATE! STUDY
GENERALIZED COMPUTER PROGRAM

.i .f

s^

n-.

y	 '

	

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 179

	

-3f.1052535E+ p2 D.	 -i 5.191!654£+R4 0.	 95.3566575E+04 0.	 -30.fa52515E+02 a.

FZH	 Lm	 HM	 NH

	-i5.ZZ8i579E+ p4 O.	 96.42a57i9E+04 D.

VPCS

38.7489900E+a2

TFFS

as	 0•

T11)
0. 0.

SACS

32.4572233E-03 32.3831856E-03-i6.104B665E-02 De	 as 62.2923339E- 04 	0.

FLEX

POINT X02F XD2T V02F	 W02T ZD2F	 ZD2T NDIF
XO1T YDiF YDiT ZOIF	 ZDiT XDOF	 YOU ZOOF

1D.00DOa00E-0i 0. -32.5240597E-Ai 0•	 0, 4i.180S1958E-01-55.6486912E+Da O.
28.97:04573E+01 D• D. i2.8530724E-+< 70.6658675E-41 Dr	 0.	 . 420.0210AUIE-03
20.000000UE-01 D. -18.4303439E-Oi a.	 a,	 -27.6453393E-ai-57.7657241E+00 0.
2.8.9395933E+01 D. as i6,4512752E-02 58.9226573E-01 0.	 D. -28.4621124E-D4
30.0000900E-a1 0. -i6.5BB66B2E-01 a.	 a, 15.458i461E-01-29.34572D6E+00 0•
Z8;961.9143E+a1 D, 00	 -16.7881872E-02-4 9.2437333E-02 D .	 as 56.7421359E-04
40,0000004E-01 .00 -13.6399346E-01 a.	 as 17.1453016E-a2-i3.981752iE+00 0.

_^Z8.9703879E+01 0. D• 20.6029964E-02-48.2583891E-01 0.	 D. -15.5702759E-D3

ROLL
0ISS =	 1 ILR 

^LiNDIMG
= a	 ISS = i

AUTS 0

Ti TR €^°

1?.i0D000DE-il2 10
C -0PITCH AUTOPILCT

DELOH ALPHAE A6PH01 ALP001	 ALPHET OELQOE

38.2904551E-Di 2i.0562305E-D2-92.8086251E-01 D,	 21,0562305E-02 80.0000000E-01 n



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

TNDSOF Z	 CASE LROLL	 STAGE I	 PAGE	 180

STOP

ip

41
m

F	 ;

4

.5%

y,
}	 """"" 

.x	 m y	 4 1
'	

J	

{+".^ :x' '	
::r	 t 

y a -}	 ^'	 1	 h	
^"	

i^	
sG	 t	 "'	

YI^^"r



k.

F

x 1

€i
'a

i-

Vd
d
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A w b ts
i

r t^
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z
i
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SICASE TAB
I	 ABCS 2

ATA380" 2..' ATA81a 2
I . , AT A811

2
ATABIS 2
ATABi6 2
ATAB51 2
ATAB52 z

ATAB56 2
ATA857 2

GTABL2 13

i' TTA83q 5$EE .
E	 ..: VTAB :1 S.

VTAr83C.3 S
VTAB?6 5

TRA
REM BCD

800
i1RDLLPLAl^PLANE

:.

ra'` RVARBH
BCD 41NTEGRATION INFORMATION

ANINER .̂ ^u 0035
N PRTMIN .0

AMAXER r,1
0 :0 CELTS 4:0 Di

REM :r.
AMASS

BCD 3REGO FOR SOF-2
'3874,899

0:Z HGG7 . F 14:3
as 0 GAH70 -1.1606E
A, VG77F 295.22076

^
 ENHBR

1L..3394

1 C: 
> iNDAPC i

INDFPA i'T m- INDPLA 1
INDACH 2t`k "

TNDHGT 1
800 5VEHICLE PHYSICAL PROP. DATAREMMypC

XCGRF
VTABG.i 2O.sL.^5a0a.,1.
VTAU.1 2 2:0.ii.:97a2E+6y5p00.,si..597132E+6
VTAB;3 2^0.P1.59702E+6V50J0.jpZ..59702E+b

VTA8G4
^1^'91s59702E+6,50 aa ey1.597R2E+5

INDXZS

REM
B
4 6 BCD 4 BROUYNAMIL^SIiaJAU^1DATA5

INDAER 1

DRFF 3767

INDAdi 15.7
ATA3%1 —7.9s73427E-3,-5.5941985E-3

..,	 :. .

.^	 ^I,L	 '
4^^• ^̂I^

r 	 ♦ :. t	 t' ,^_ 1^
!	 4'	 Yy. 	

m^	
{	 rig"	 f,	 y	 Z

1
}	 pr	 S



:a	 t F	 ^^	 't	 i-^	 .'.i}	 '	 rs^t 4;y ^t^'i E'1 t^^7 ^nf
	 f^^^ ,^

.nrc

43R.R2	
1.40Z0979E-3,8.8931664E-4

INDA80 I.
AT:ABSO 4.18951E-2,2.OV844E-2
INDAID i

ATABIG
_
13.978321E-2,-3.9650349E-2

INOli

INAAl2
1.7452448E-2,3.7645688E-2

ATA812
1.47ZD279E-3,1.23543X?E-3

INDAi5
ATAB15 2.,-i.45E-2

i
1.725E-

I:NDA16 .

ATAB 11
-4,5.0E-51.25E1.

INA852
1,3516484E-3p1.7027972E-3

ITA652
411.0238928E-315.2147852E-

4,1.8a65268E-5
ITA853

i3.136863iE-

ATA856 8.7E-3Y7.!4i8182E-3
INOA.57 i
ATA857 WE-43.6363636E-5

REMOTFF
BCD 3ENGIN^.THRUST DATA

IT20X p 1+4
TTA9,1D —2.y-1. 5,-1.,-+5n0•s•5,1.,1.5,2.
TTAB18 0.,.1#.2,.3TTABIO D.,.D.f0.Ic.,a•

W	 TTASiO 8.,a.,Gi.,D.
TTAB10 0.7d.p0.,D.,0.
TTAB13 G., D., 0., 7.	 a
TT AS IQ .0..,c. 	 0.,0•,0.
TTA810 D.Da.,0.,u.
TTA810 0..1v.,u.,0..,0.
TTAB10 O.,O•pD.,0.
IT10 : R 9

BCD	 GEAR DATASLANDING
N57RUT
MASS 4.940^}OE,G7.3.95.87,27.19587
RX
ply

35.;,833 —2.838&7 	 2.83867
0.,-8.3533,+8.333

RZ 1..91667,.5 49583,.509583
THETAD O.1D.,9.
EROEG D.
RGR 4.47
NTIRES
RZERG

2.^3.	 3.
1.447	 16791.i3125,i..13125

w .5.54167,.004157,.60.4167
DELTAM .1.98333,.1958333,.19583333
RLT 1.5E+3
IFD 1
AI 1.32&j4533E+5, 3.8129286E+5v3,8l29286E+5
BI i,.2112257,1.413391'1.412391
FTA802
FTA853

290.1,' .,1.5E+4	
U.b,0..	 D.,.O27'.,336+33fi,1,s•336,10C-.,.336,.i*.336,.4r

BMENT 1 2 1 666 2.6

RF 5.48333,6.8792,6.8792
VZ 0.
PZERO 352aO,,40320.,4L320.
VZERO a 1514583, 4716435,.4716435
A .1i84266,.i673611,.2673611

'.1 .._.	 ..._...,.	 ._._...t.......w..^... ^^_._.w-- ......r-^.+-.....	 -^` 1,1` . ^-e^w .	 }	 i s.«^^:s..rf•}r^^.+...i:h. ?i+^+`.Y-%'<

14
ig

28

37

46



I' ic es f
NSMAIN 2
CTABCi
CTASCI

0.11.6567,1.	 2.,3.
13ti.781,1.16.3817443.92t443.92,443.92,443.9E,443.92

INDCC.2
143.92

CT A6".2
CTASC2

0.71.6667,1.	 2.,3.
136.78],,1345.781,4.23E+4,4.z3E+4,4.23E+4,4.23E+4

CTABG2 4.23E+4,4.23E+4
MUS
ES
SB

.11	 1
H 5 15 536667, ,00616667

1.333 1.9El67,1.666
.REM BCD AIRFRAME DATA
INDFLX

ZFL EXIBLE

NHODE 8
GMASSI 66.6617,79.4557,7?.8341,13.1i31
GMAS51
GFREQ

Z-J•J656.9S.7316p7u.4„27,31.6212
13.138.p	 6.512,3_.359,43.398

GFRc'0
SzMOD

48.198	 61.123,74.123,87.198
.a,8 -.	 'G,-•1I:,-.U2p-.0;.42,-.0*42

SZMOD -.13,.1393r.1393,	 .uC?5,.Q212	 .0112
SZMOD
szHon

o04 -.Gi97v-.C797R.186,.12,.12

ARMODE B.,J. , -:114	 .,-4.234E-4, !.
ARMODE 0.yt?.y- a. 414,u.,3.643t.E-4,8.
ARMODE 0.,6.1.C4:53,L.p-6.^3LE-410.
ARMODE O.,Ort•6644^,E•}-..t^34E-5,0.
ARMilDE
ARMOCE B.y].,-.bD54,L.,-1.351E-Sr3.
ARMODE B.yQ., — a1258,+^.,3.716E-4	 d.
ARMODE O.,B.t-.0323,L	 jr-9,602E— ,Q.
NPTS 4
OUTHOD
OUTMOD

0•	 Q• t 8.	 O. ,Q. 7 v.}$^	 L., a. jr U a,Q. R ^.,Q.,a•ZO.,
.1^7,-•t385,.iJ35,.	 ^i35,.0254,.3d28}T.16Ta z -.1157

OUTMOD
OUTMOD

Q.	 Qe tO.tQ.ta.t0..ii. t1.	 s^.t a.t 0.	 .1•,Q.tQ.,G.t^1a
.u2 -.f2t-.1537-.G65y.G^y.187,-.^ii,.f75

OUTMOD B.ti^•}f!•,4.y.r,.,{Jr,i^.,Cay:l•TJ.,J.70.,G.}{i .; ^.•tQ.
OuTmoD
OUTMOD

—e1(-. UL42}•1393y.0112,-.Gu87}.12 jj.10 7y—a„ 1a.	 11+yL1..	 Ea y Q., ri .tQ.1Q • ,{^.	 Q. ta.,U.tl^ n 1 E 	 G.ta+
OUTMOD .2^3 - 20+4,-.Sa7z -.125}.1^9B -,4409,—.0145;-.2167
RO :IS
ROIS

42.6^i67 a.ya.	 35.!833 C.,i.9i	 67
-32.3333aG.,a.

3PLOTBTA^EaDATAx^50^5^3s
IEM

BCD

ISOF

IFLHLZ
REM

INT
BCD

I 0 i i
SA VObILOT DATA

I
R EM BCD ENGINE DATA

AA'

ZN -,55,-.55
YN -14.1667,14.16fi7

REF! BCD 36. DRAG CHUTE DATA
ICs Q
CDCH .24l,
SSH 1605.
XCH -5.625

ZCH 2.41667
REM BCD 5C. PHASE BEGIN-TERMINATE
ITO 0
HF 1.2.25

S
t

6
13

12

5

5

7

13

7

17

3
r
1

43

17
2-^
4:.

65

89

7

^ i1 t ^tf,i r	 '^I ^3` ^	 I ^^ ^ kC^^+f ^ -7 r	 $ ',	 ^,.^+^'""^•_'}F	 ^	 - ^ ^'	 e	 .f	 ^(	
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s .

^' F	 " 8.
HRF

FDELTAH	

3,?95

TI	 B.
KP	 0
vs	 ig

TS 	1240,

HS	
4. ,HOLD BCD 1^^^HDLD MANEUVER DATA

TTO	 0.
KE	 INT 1,1

TE
MP	 BCD aH. SLAHDING ROLL MANEUVER DATA

TCH.
TBK	 as
ISS	 so
ILR	 A
IBS	 0
REM	 BCD 5I.,ENGINE FAILURE STAGE DATA
IC	 INT 0 ,0
XRFI

XRF	 0
2
	 INT ©^

H12	
0INT 

0:
X2 1 	 TNT 0.0
IH2	 INT 00

FHRi	 TNT 0,0
HR2	 G.
TRI2	 INT D.°

ITRiINT 0;0
ITR2	 INT 0

IB
M	

INT NT	
COND.STAGE DATA

TBKi	 It
7 B Kz	

INT 
S e 0,'J

IBK2 INT WxG
REM	 BCD 4K. PITCH AUTOPILOT DATA

ALPDL	 2.

DELALA	 MGL

P5.H2	 Do

AEQFL 2	 B.
OELQL	 —Ia.

REM	 BCDBCD 4L^ YAW AUTOPILOT DATA
RFB	 .5
DELBA	

gasPS P,

"^. 	 ;2
aO^
;v Cam'
ro

l

^u^_.r*^:..s^w^-s^"w++a.+^-I^.r^.,-.y^{^`:-,^^ ri.-"^.•-..3'^	 _	 .'t. ^_'_ ,y _ °iJ-x+af
 =1's..-+' .n°ca
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P 415H .9 5
P1PSI B.
DELRL —20,
DELRU +26.

REM .
BCD 45 . ROLL AUTOPILOT DATA

OPHIA .u5
PSA —iB.
DELPL —12.
DELPU +12.

TE M BCD
5N * THROTTLE AUTOPILOT DATA
GjQ

IR INT
u;J..

Na
4. 13.NLR

K2° Irs3.
REM 000 40. BRAKE AUTOPILOT DATA

PO°
plsa.,a.

DELTAH :BOI
OMECD1 20.
MBL u.,J.,a.
Mau
REM BCD

G.,.O.	 a.
5P. C^INTROL RESPONSE DATA

QELRRD 31*5
DELA iG.
NEDIcr,
REM

BCD 4C. INITIALIZATION
IAP
HR ia.
DELQD 4.56478
DELQDE 4.56478
DELQN 4.56478

DELRD u.

PITCHP 1
REM BCD 2STAGING DATA
REM BCD 4A.GEARS INTO PROGRAM

IS TA GE G
DECRES BCD iHR
STESTD ii.a

TRA
INOLG I —2
REM 800 48.SMOOTH IMPACT STAGE
AINCRS BCD 30O£L%0DELT200ELT3
STEST -.BSi-.45s-.BS

TRA
PRINT .32
QELTS .fl05
AiMAXER .a a0 5
PRTMIN do
AINCRS BCD ITIMES
STEST .9

TRA
ATAB51 7.3515484E- 3 1.7027972E-3
ATA052 —5.2147852E-4vl 0238926E-3
ATAB53 —3.1368632£-4,i.8B652b8E-5
ATAB56 0.=3,
ATAB57 4.to.

r. , ^k	 ^v	 a ^ 	 y	 4,._;^

Y^ -.,• 4	 i	 r	 -	 .. 	 . -:	 -	 -ti	 ..'_.	 1•t	 ^4`	
- -	 •- -	

.-±Lr^NkYSS	 t  	 5	 f 5'.	
_^f	 }Y	 }	

^: 4tY3-'_-n	 v ^^^-y ^

i	 ^ T
t!i '+1+`w	 ^ aYiw'^.+".-w'.+^F.t.^ i-.11^^L	I

.	
-ig ^



F' 4CP.S 989	 ""'
S2 EST 

TRA 
.1folpal

PRINT	 L5
AMAXER	 .^lDEL
	 4D & SMOOTHBCD 40&SMOOTH IMPACT STAGE

STE
AIN

ST
GRS BCD IUDELTI

—.05

PRINT 
TRA . 

02
DELTS	 0005
AMAXER	 g0005
REM	 BCD E * 'EFFICIENT AMAXER STAGE

j AIN
E

CRS BCD IDELTAi
STST	 &I

TRA

R
RINT 05
MAXER :01

DELTS	 Out
XNDSTF	 I

TRA

7, -.1



SIX 
QEGEhlERALiZElR]ESNPUTGPROGR^7

STUDY

INUSUF	 a	 CASE LROLL	 STAGE	 I	 PAGE 8

A.GEARS INTO PROGRAM

INITIAL PRINT OUT FOR VP:S

XCGRF AREFF.	 UiRFF	 02RFF

4. ifi.^.5dua^^e+a2 3?.TUauOaaE+DL 55.7L^l^D^luE +OL

PRINT COdrS IDENTIFYING TIME HISTORY

2SOF

TIME TINES	 XG77F	 YG77F NGC7F U777F V777F k777F
PI77R QI77R	 RITIR	 AMACH VA77F OYNPP 9G77Fi YG77Fi
ZG77FI ALPaD	 BETAO	 ALPHDI GAH7U SIG70 THTPU
P3IPO PHIPO	 4X77F	 AY77F

BETAVI
AZ?? RTR7P FUG FCX

FCY FCZ

VPCS

AMASS

TFFS

HT NT

SACi

CAVAN CA	 GN	 CY CL Gil CNN

1	 n	 Ltds 1

^^ 'MT^va^^ .^.^. .....^ .r....,.^w-<a_a.e.. 	 ___	
r.	 -'I ^•t'ih 	 •-.xti.r	 ++4r.^+'^T^^̀

a"^v^^-..
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SIlt DEGe
.NGRALIZED UMPDT R^PROGRAM STUDY

INUSUF 2	 CASE LROLL	 STAGE i	 PAGE	 9

2SOF

G•pp
59.99922811E-111

d•

110 :4999986E+110

1..

ui

0.	 10.0000DGOE+DD
26.53376TuE-02 29.622076DE+41

29.0274D42Et0i
iD.425z y77E+01

0.
29.615999DE+01

59' 0569126E+04
D.

0. LL. 57.7454b51E-L1
0 n
D.

0.
-31.651 , 5539E+Dp

-11i6,159!l53e-d1
1Zm"7i0 DYE+ rJ y

0.
J.

1L;3393958E+QD
0.

- -	 0a J• - -
VPCS

3A.74819.400Etn2

T FFS

D. 0.

I	 ,:
k.

5ACi

^. 29.7745819E-95-46.8749533E-03 60.9750539E-d2 0. of 15.3241676E-03 Da

FLARE
AUTS

ALPDES PHYDES 7TO

tia500t)6dLE+ p O ya La

r PITCH AUTOPILOT

L^: DcLQH ALPHAS ALPriDl ALPDDL	 ALPHET DELQUE
7+ 26.854w76LE-61-14.ui124531E-07 0. 6. -14.0024531E-07 26 054476DE-01

:. I.KTEG RrN.. HT =	 1.GdGL00DuE-L35
ZSOF

d. D. L, 0.. 10.0^1j3up0E+0u 29.0214L42E+O1 D. 59.Z5fi912&E+D6
G. L. L. 26.5337670E-02 29,622376.OEtD1 10.4252977E+01 29.6159990E+d1 0.t	 $ 59.9992281E-d1 11.4999986E*U L. 0. D.	 -13.61159853E-87 p a 10;5393989E+0tl

ff yi 94.11122933E-02 0. "26.33u2709E+113 12.4o710L3E+04 On D.
Gi

VFC5

3E.74899u4E+d2



SIX OE,PEERAOF FREEQNPUTERGPROGAAH STUDY

lNnSUF 2	 CASE LROLL	 STAGE 1	 PAGE
	

10

TFFS

0.	 Z.

Till

a
C3

G.	 a.

SACI

29.7745019E-03-20.97495533E-03 66.4750569E-02 0.

AUTS

ALPDES	 PHIQES	 TTC

11.5UOu0G6c.tau D.	 4.

OELAH	 ALPHAS	 ALPHD1

^7. +3fiaT2d8E-^i—i4,402A532E-67 C. 	 G.

STAGE-ON--AECR. HR

Oa	 15.3261fi70E-03 D•

FLARE

PITCH AUTOPILOT

ALPOOI	 ALPHET	 DELQBE

—14.0024531E-07 2?&96aT2LftE-01

a[Kr _F̂ , 'r 4 _ .:ice	 J	 s^_..-.,..-	 1r+..—r-"^..^..^`i^ . .^w rs4^ ^1^^ S^ ^ S"^.11Y^`-'s'....,.^y'^ ^^5•^••-:--^s^;p-'f^---+.,^^' ..r,+-^ .-	 ....^+:--	 _ _ î "-̀ ^	 4 _,_•..^ ^... _^. 	 _	 ..



Six 
aEGENERALIZED COMPUTERGPROGRAM STUDY

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 11

INDLG
REK	 BCd 40.SHOOTH IHPACT STAGE
AINCRS DCJ 3DD£LT100-=LTRDOELT3
STEST TRA -'05s-.05.-445

25DF

10,00000kOE+lW ,29.13274(142E+01 04 59.0569126E+00 -
G. L. 26.53376711E -02 29,622J760E+Q1 70.4252977E+4lY 29.fii59998E+131 0,

'.^ .9992281E-81 11.4999986F.aa u. -11,6959853E-01 0, 10.339396EEt00
4. 8. 96.14P.29dSE-02 D• -26,33^i2709E+011 12.467100JE+U4 0. 0.
0. L.

LGEAR

DELTA P P2 FT SR SF AA FC2

a. 35.28JdJGOE#33 L. 00 31.9713310E-01-38.9549765E+02-78,8562277E+81 0.
0. 4u.3ZJuJG0E+J3 p.. Be 54.9315280E-171-10:7799996E+U3-39.6383699E+01 0.
G. 46.32039GaEtJ3 u. J. 54.9315288E-171 -10.7799996E+03-39.6383699E+ie1 3.

MtjVP VGPT FTRX FTRY FTRZ HA Hd DOELTA

33.60031.44E-32 29.61599g uE+31 u• 66. -G. 8. 0. -79.6095i5l)E-01
33saZi GB4- E-u2 29.6159904Et¢1 6. D• -00 . D. -13.96646626 - 1
33:1-l40usj E-a2 29.615999tiGtd1 u. 0, - u, • u• -14,9046626 - 1

S02 SOL 5 SZD2 5201 S2 OHETDI OHET

664
u.

at
as

a.
1}.

a.
u.

.	 o.
^.8.

tl•
v•
^.

r.
L, mo as 0 n as 0.

FTRA FTP8 FTRR HTx HTY UTZ FxH FYH

0. 0. u. 0. 6. Q ♦ as Be

FZH LM HH NH

G•

VPCS

38.7489900E+02

TFFS

G. k.

0 Z

4m



SIX OEGENcRALIZIESECOHPUTIkGPROG^AH STUDY

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 32

TTIf
O. ^.

SAC1

29a7745B19E-03--20.8T49533E-L3 bmr4750569E-02 0.

FLEX

POI ^{T XD2F	 XDET
X01T YDIF	 VOiT

1Q.uu0JL aoE-01 0. 30.1295544E-02 0.
29.c274.42c+ y i u. L. U.
2a	 -61 0. 16.1739412E-u1 0.
29.v274.42E+,.1 G. & 0.
34.LOraLw.. c"-A1 l.. 93.2374457E-62 6.
z9.L274.,4ZE+G1 4 u. ^.
49.6uuuui.,c--41 a. 9p.12546JIF-O2 Of
29.L27464ZE+,,1 G.

AUTS

ALPOES PHI4£S	 TTO
fV

11.50ajJ d,E+03 G. L.

O£LQN ALPHAS	 ALPHDI

27.5d39224E-Q1-14.CiO?4531E-07	 u. 04

INTEG RTN. HT = 8.LG.u0000E-34
INTEG: RTN. HT = 1.6u^L.u01tG-.43
INTEG RTN * HT = 1o66&6uuJjE-3
3NTEG RTN. HT irbOJG4u0GL-
INTEG.RTN. HT = 1.64uL460ue-p3
INTEG .RTN. HT = -31 .G u..^ud44L.,
INTEG RTN. HT = ..ba+Lllu.,C-u3
I^^TcG RTff• HT =

=HT
1rnu...uut^ £-L3

r.	 L3IIiTcG RTN.
INTEG RYN. HT =

i.6J,uauij
l.o^._ Y yy E-_3

INTEG RTN. HT
INTEG RTN. HT = 1. 641	 jULc-03
INTEG RTN. HT s 2.6Lw.UQJ6L-u3
INTEG ltTff. HT = 1.6w	 « . udGL- 3
INTEG RTN. HT = 1.6J4	 jwbur-..3
INTEG RTH. HT = i.bu LUJut ut-u 3
INTEG RTN. HT = l.f, ii, LO..G6k -63

G.	 15.328i67OE-D3 0.

Y02T	 Z02F	 Z02T	 XO1F
Z01T	 XOGF	 YOOF	 ZDOF

59,056'd126E+Qv U,
59,8569126£+00 0.

59,0563126E+OJ D,
1. 4	 u.

53.069126£+Oa O.
FLARE

PITCH AUTOPILOT

ALPDOl	 ALPHET	 DELQOE

-14.962,531E-67 27.5339224E-G1

Y02F
ZO1F

-28.9135646E+00 0•
0.	 -21.0484329E-q4

-2a.45442u8E+Qti-i2.4482040E-04

-25.1584011E+00 as
Q ,	 i6.23794GOE-04

-24.37262Z3E+00 G.
0.	 -27.7776622E-04

l

f j	 i;

fR
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4u

SE?. DE 
GENERA^IZEI3ERUFDEPUiERGFRDGIlAN 

STUDY

INDSDF	 2 CASE LRGLL STAGE	 1	 PAGE	 13
NTEG RTN. HT =	 1.60Gi.Ju3LE-L3
NTEG RTN.
NTEG RTN.

HT =	 x1ji	 muu7tiE-L'3
HT =	 1.6CLLUdaLe-G3

NTEG RTN. HT =	 I bJuLJJ.OL-u3
NTEG RTN,- NT =	 1.b6.,6JUuLC-u'3
NTF,G RTN, HT =	 1.60^LnJJLL-i3
N 	 G it	 No HT =	 1.wL4.i.Ju6C - i.3
NT-G RTN. HT =	 1.bu.3J7.'_t-L3
NTEG RTN. HT _	 '.6L..GJ..h-„3
NTWG.RTN. HT =	 1.6J^L3J36E-33
NTEG RTN. HT =	 1,bu.o

..
JdJbL-u3

l	 MG RTII. HT =	 1.bu N J^ L'E-i.3
iITeG. t;TN. HT =	 S,G3C.i J:ut:-,3
NTEG RTNa HT =	 1.6u'.L^1uGE - u3
NTEG
NTEG

RTq.
itTN^

HT =	 1.6L:LsJ)Lii-03
=HT	 1, b41	 "ijjvr-63

NTcG RTN, HT =	 ,bGJLJJJLC »N3
N EG RTN. HT	 1.f+dL, U J^4z-03
llaG RTN. HT =	 ^,6J.L3J	 Lt 63
NT=G Ar4 HT =	 I.tswaLaJJLc-l.3
NTEG RTN. HT	 =	 •.1,.,.L.,32ut:-_3
NTEG RTN. Hi =	 I.BuL4..u;LE-u3
NTEG RTN. HT =	 1.6Si...G.i,7CL-i:3
NTEG RTN. HT =	 1.6u .i..U.uc-J3
NTnG RTN. HT =	 1.6 u JLLuG	 t-13 15
NTH RTII. HT =	 1.69L.JwDJE-53
NTEG RTN. HT =	 1.6GL6il..J4f:- u3
NT = G ITN. HT =	 ia64rv:,.J6E - .3
NTcG RTII. NT =	 1.64v,.,UGLh-J3
NTEG RTN. HTT=	 1.6ut.dJ7Gt-03

I4TEG i
1.64	 Lcu.^!J6f-u3

N. HT
1.6di.Lu3t1GENTEG RTN. HT =	 -L3

25DF

SwauJuJJdJE-u3 5d.dJJJLJtIC- 3 14.8u31852E +00	 0. 96.9255678E-L1 ia9.0027316£+01	 0 a 59.3319676E+ao
dM363745E-.4	 .. 26.5Z701d1E-02 29.6433999E+01 18.4122497E+01 29.S967a86E+ai 0.

62.938351fiE-41 11.5fe16894E+dJ	 L. 12.6451539E^J1	 -6.	 -12.1824054E- 61 	U. 12,3434483E+a0
94.7823461E-d2	 00 -26.7932175E*Gil 1.2.4631006E+04 	 8. a.

L. U.

LGEAR

DELTA P	 P2 FT Sk	 SF	 AA FC2

G. 35.280JCt+3E+113	 u. G. 31.53.72L4E»02-38.9549765E+12-76.8562277E+e1 0.
G. ^40,3ZJ..uL;)E+u3	 L. Z. 50,.i347775E:01-20.7799996E+J3-39.6383699E+01 0,
0. 4d.320d3GGe+u3	 L. as 5G.9347775Ed1-IG.779a996E+U3-39.6383699E+J1 0,

HiIVP VGPT	 FTR% FTRY FTRZ	 HA	 HB DDELTA



SIX OE
RPNERALIZED	 HP GUTERPROGRIt^ STUDY p^1

IHOSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 14

^" 33.603^adi1E-02 29.5969717E+]1 G•	 d..	 -G. 0. -7fi.6526922E-g133a6]JuQilde-02
33-J2n 6a5J0o1iE

29.5988332E+di
29.5988332E+J1

! . do	 -Ge n 	 di -Ta1.31599SE-02
,^,

4•	 G.	 -L• Q. -73:1315998E-G2
Su SO1 S	 S202	 5201 S2	 OMETOI OHET

B. G• 4.	 4•	 (r. O.	 J• Q.
FTRA FTREI FTR3	 MTX	 MfY HTZ	 FXH FYH

00

FZM LH MH	 NN

I -40.9444643C•-02 d.	 -27.3064447E-n1	 0.

YPCS

r^ TFFS
p

B. n.
gg

•	 TiII

SAC1

30.0142492E-^G3-21.977L92bE-n3 62a1246433E-92	 0•	 n• 12a2577445E-03	 !1.

FLEX

POINT %02F XO2T	 YU2F	 YO2T ZOZF	 Z02T XO1F
XO1T YOIF YO1T	 ZO1F	 Z01T XOOF	 YO,F ZOGF

Iu•OnuuiruJE- 1 6. 94.741.4930E-02	 g o	 a s -6B.375362J£-.d4-28.8624243E+On O•
Z9.ua273luE+Ul G. 59.2156589E+ QJ O.	 0. -21+0662029E-0420a6GJJZi. E -JL 0. 1is.4u1B379E-115	 U.	 G. -83.8182193E-04-20.4980838E+00 11.
29.GJ32533E+111 4• 4.	 -19.937624SF-B5 59.2362343E+04 d.	 J n

-"?- 
4803461E-04 f

3a•C ^aJLU^E-r i 4. 97.2566696E-02	 L)..u• 83.2327787E-04^26.64763272+AO S.k

'
29.6i;Zd7JdE +a1 g. v.	 31.69u125BE-05 52.341F43606 + Ow

-G294.7926221EQ.
B.

-13 .3526523E-03-2g:2430775E+80
i . 29417389£-Z4
2.

!
40:6G.iOZJ.Z-ul
29L3273QsF-+G1

u.
u. U.	 -51.3689637c-05 59.4195381£+(1d 0.	 0. -27.8760104E-04

'FLARE



PITCH AUTOPILOT

ALPDOI	 ALPHET	 BELRbE

61.6094058E-03 28.354209aE-01

SIX 
D. GENERALIZE8EC0H PUTER PROGRAM STUDY

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE

ALPOES	 PHIDES	 TTD

11.58uu0u2E+03 u.	 J.

DELON	 ALPHAE	 ALPHDI

28.3042u gaf-01 61.6894u5BE-U3 12.6451639E-G1 O.

15

fX^

INTEG RTN. HT = 1.60SLJ03 GE-"u3
INTEG RTN. HT = i,b.i3uau0CE-03
INTEG RTH. HT = 1.6lra^0]Le-«3
INTEG RTN. HT = -.OJJ6YL0LL-.3
INT17G RTII. HT = 1.b.uG^u34E-.3
INTEG RTN. HT = 1.6Ji,L.JJLe- u3
INTtIG R?N. HT = :.bi.r.v^%4E - u3
INTEG RTfI, HT = 1.6}aJ^iuLL-.3
INTEG RTN, HT.= S.6Lr.uL^LE-t3
VITEG RTN. HT
INTEG RTN. HT = :.6J.:L «iLc-i,3
INTEG RTN. tIT = i.FJr^]J«LC°r3
INTEG RTN. HT = 1.6 UC Uuj.6C-.3
INT=G RTN. HT = 1.b3LL5uUiL-63
INT=G RTN. HT = 1.ti3LUJt,	 Vt-J3
INTEG RTN. HT = 1.66uL3t:.r-L3
INTEG PTH. T = 1.6d34ud^FC-y3
IHT,G RTN, HT = 1.6JaLJuGLI:^d3
INT=G RTiI. HT = 1.o.; touch.=-b3
INI x G RTN. HT = I.bdLu--63Z;--.3
INTEG RTN. HT = l.bujL7j5tiL-"3
INTEG RTN. HT = 1.FrUarrryat-u3
INT=G RTN, HT = 1.6'L.u6ibc-d3
ENT=G RTN• HT = ..ou,.]J;uE-.3
INT=G RTN• HT = 1.f0:ryJa:c-s3
iNT=G RTN. dT = 1.b.;	 d31r-L3
IIIT=G RTN. HT a 1.6^	 A]u]tit-r3
INTEG .RTN. HT = 1. ilJLL	 6L—J3
%NT-G RTN. HT = ,.b0ur:aU	 L-r3
INTEG RTN. HT = '.ouZ4. JLk- a3
I.JTEG *RTN. HT = 1.b ]4uJ] a yC-L3
INT=G r2TN, }IT	 = L.6 d y ..: Ju bG•L 3
INT=t; RTN. HT = 1.6J.yGu]Lt-r3
INTEG RTII. HT = 1.bdaraJ:.ut-J3
INTEG RTN. HT = I bLauL.U.Jr-i3
INTEG RTN. HT = 1.6uJJb.JL4:.3
INT=G RTN. HT = 1.b:d3:]aLr--3
INT='G RTN. dT = 1.66. uu:.Jc-L3
INTEG RTtt. HT = 1.b	 6uLQ-43
INTEG RTN, HT = 1^u]	 . = tiSaG-.3
INTEG RTN. HT a 1.6at7LJU.i	 3

x
1

[3l

V;

,r

0-

00

a



SIX 
DIRRII- ffiE 
	

OGRAN STUDY

INOSDF	 Z	 CASE LROLL STAGE	 1	 PAGE	 16

INTE.G RTH. HT =	 labud^li+rJui	 Y3
INTEG RTN. HT	 1.60unuutl:M-..3
INTEG RTN. HT =	 L.6J3uu6flz,	 Y3
VITEG RTN. HT	 2	 L.b3.4uu;L:.-k3
INTEG RTN. HT =	 i.b0r	 3
INTEG RIN. HT =	 1.ou6L.4:.L-..3
INTEG RTN. HT	 =	 i.t) ^.Y..OuI ` - 3
INTEG RTN n HT =	 I t2u-L4O46G-u3
INTEG RTN. HT =	 1.6Y.Y.4a^c-u3

2SDF

1G.BOJd&ZOE-02 iu,dJ331LUE-i2 29.5966729E+00 0. 93.7103967E-41 28.9775585E+0i 0. 59.618a275E+00	 .
4$.197r7,6E^r4	 L. Z6 n 5,1Ca397E-0Z 29.5844871E+6i 10 3994475E+01 29.57720 465E+01 0.

b5.639292.E-UI 1S.6Z57341E+aJ 12.9187472E-LI 0.	 ^12.7132816£-41 0. 1d n 3544047E+QO
4. ^.	 99.5792+t47E-d2 d n -27.280405.3E+40 12.4571G66E+44 0. 0•
0. Q.

LGEAR

DELTA P	 P2 FT SR	 SF AA FGZ

0. 35.2d,TOgYuE+43 	 i, C. 3i.i190337E-01-38,9549765E+a2-7B.8562277E+a3 0.
S	 G. 4u..3ZG„uuue+u3 	 L. no k4,7848961E-01-10.779.9998£+03-39.6383699E+01 0.
7	 0. kb.320Uou7E+u3	 L. d. 44078489GIE-61-10,7799996E+03-39,6383699E+61 0.

G^	 HJVP VGPT	 FTRX FTRY FTRZ	 HA tie ODELTA

33.6PJjajuE-02 Z9.5775613E+;i1	 ^. 0. -0.	 0. 0, -73.5G59757E-Oi
33a60adi.uGE- q . Z ;9.58496o9E+Oi	 4. 0. -6+	 4+ 4. -45.946371aFs_02
33.b0uaur0E-a2 e9.adr9bb9E+Y1	 e,. u. ua	 0.. 0a	 -45.9463716	 d2

S02 Sill 5202 SZui	 SZ OMET01 OHET

0. L.	 L. a. Ga	 at 0. 06
Be .	 68 Q, 6.
0 n 4.	 ^. a. L.	 a. 0. y.

FTRA FTRD	 FIRS NT8 HTY	 MTZ FXH Fwii

0 n a.	 L. 0. 4.	 0 n 0. 0.

FZM LH	 HH NH

^3b. 3471T67E-112 0.	 -22.1607473E-01 0.

VPCS

3ti. T;, B991bE+,i2
TFFS

e Hk.:=	 x

r ,,.. ..'^^ , .-,d	 .r--_	
,^-.,u.	 ....	 "'z'.".:	 • +'	 - ^ '`sue+" .°F ,°"„°"""^Ysl'.^.,`" ^	 ^'' F^-^"'...mr:-"^m..•.,r,+.i>= ^' ♦ 	 _	 •-- -	 - ^ -
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52% DEGENERALIZE46GOHPUTERGPROGRAH STUDY

IMBSOF	 a	 BASE LROLL	 STAGE	 1	 PAGE	 17

Taz^
9. J,

SAC1

3 p.276w7a2E-83-23.3165533E-03 63.3345966E-62	 0. 0.	 90.54796011E-B4	 Y.

FLEX

POINT XOZF XDZT	 YD2F YOZT	 ZDZF	 ZOZT XDiF
X01T YUaF fort	 ZDiF ZDiT	 XDUF	 YDJF ZOOF

i0.8da1JJi.i£-JI Ds 99.4716931E-02	 D. 0.	 -13.981G624E-03^28.e165i16[i+00 0.
28r9775553E+C1 4. 59.4117070E+05	 0s0, -21.2477124E-04
24 uatlil,	 -ul
28+97tia797E + u1

0• 1^..633v2v9E^ Gi 	0.-66-6'%806585E- fly
0r	 -63.2887769E-34-2e ► 538G679E+00

59.4482754E + 0^	 G.	 0,
0.-M6999ME-04

30.L.i$aCZ.E-Zl
u.
B
11.

10: 141G344E-D1 	 0.
69s81579J2E-05

G,	 76a3307855E-X14-2^^171SZ51E+00
59.632437ZE+'0u	 0.

$s
16.5537344E-0426..977a^29E+91

4u.Gii^^u^^G-ui G.
a,

99.643313E-02	 u. u.	 -97.0273673E^04-26r13662A5E+0G
59.7728730E+ q^	 J.	 J.

0.
-26.26E1749E-04Z8..9772534Eal p. -99.153 823E- q 5

FLARE
Au TS

ALPUcS	 PHIDES	 TTO

11o508u4urE ¢ u] G•	 E+

	

PITCH AUTOPILOT	 ^a

DELQN	 ALPHAE	 ALPrID1	 ALPDOI	 ALPHET	 C£LQOE	 "D0 1

29.L243689E-uS 12.5734LE3£-92 12.9187«7ZE- q 1 1ia	 18.5734103E-02 29.1249699E-01

it1
i



til JL

7777

or

SAJ I

SUA
or1 -013 qz zzcj 19	1;3 –

1411423

PV0+321602,19 192-*?T–10Ev +,AqRffpp 09 19?

RAJwxJAIR	x1mobliSlel.4

"0T9-3MS65r-:s72-34firlir r Er-g	ITT-
aou0oron

1314DT0191402sTOES	202SsTV sUs

ED-269590T of!Ton2WIPT475169*67?1+aZCV2P6ocjT
an–a6grig"T IET20+3ZVC-221^6 *61Z1–?52Ml9*9TZP	'Pe

onarrog , ER

V1130U814vwM-4	A It 1.4W111AId9AdAVW

tp43T!;LDSLG'DT0 0 +IN T Ut D E	999 gugge-T9.:1V+'3?92EZT5:l?7*:3fil?CPP4rTf2T
*UT Re +3TrjZrfiLG129 D P+3ljTFZ4j"g	ZD+3S9q"E-T"2g-0 *aSr?r3T2gl24t ZQ+aZ	9 99 0 9r 9

E54AC lvr,092*s^
36U.59071'2T .9

23AvvAslls	132dda

M291

ro
+3v66669?	

3;!

To4au7tirovTouTTD+399Ti^nZ?,rZ! 20. 32A;!SgTZ,g?onEn-3T?s:r-22s,gr–40
ttyTa+R6`76hugg"gaT^+317 DEUV91?()--4UnD-mPT-Lx§

T9	^!)Vd	I a9vis	lia'di 3svo	2 AOSUNI
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SIX 
0£GENERALIZED COMPUTER PROGRAM STUDY

INDSOF 2	 CASE LROLL	 STAGE i	 PAGE	 62

FLEX

0 C,

Q `^

^a

r

POINT	 XD2F
Xai T	 YO1F

Ia:bJa.icduE-iil 0.
28 .89J4377E+y1 G.2a.L^63'

+
 GuE-,1 U.

28.Bo9or5Eka01 0.
3G n LGudtiuoE-ui 0.
28.87?5597E+G1 L.
ktie^uia^JrE-al u.
28.88.15337Etdi G.

AJTS

TI	 TR

i7.19ud300E-u2 45.0000040E-02

X021	 Y112F	 Y02T	 202F	 Z02T	 XO1F
YO1T	 ZOSF	 ZOiT	 XDOF	 YDIF	 ZOGF

68.4666886E-41 0.	 G•	 -10.62i31G3EtJ9-60.773^u74E+0^ 0.
U.	 -38.122,1422E-02 49.6509167E+6.. 0. 	 G.	 94s027i317£-04
67.4778u87E-01d.	 u,	 -84.7969118E-01-59.1051493E+00 8.
u. -33.1877831E-02 49.2711607E+0: 0. 	 0.	 -3k.O727492E-06
68.83i7736E-Gi0.	 ,	 -21.0819068E+0G-74.0457875E+00 d.
v. 30,7482825E-02 4 •7647472Et0u 0. 	 0.	 66r88G9979E-04

7.7.6944+73£-41 u.	 d.	 35c4B03416Et09- 19,295.2814E+00 Gs
	21.859d4..4E-02 45.56975i9Ea0u G.	 J.	 -75.5986953E-04

LANDING ROLL
ISS = i	 ILR = 1	 ICS = 0	 IBS = i

I	 '
PITCH AUTOPILOT

DELON	 ALPHAS	 ALPIDL	 ALP031	 ALPHET	 DELQOE

30,2904646E»31 21.715621$7k-J2-73.59411+8E-J1 0. 	 21.0562187E-02 43 n4i5464GE-01

INTEG RTN.	 HT = 1.60303a80E-G3
INTEG RTN.	 HT = 1.&Lo.b;.j0DE-L3
INTEG: RTN.	 HT = 1.Lus.44JJuac- j3
INTEG RTN.	 HT = 1.uu..uJJ06E-0

2SOF

64 n lJuwO64-E-c.2 64.i0
9g
dL3v.uE-d2 18.8632610E+0i 0• 1	 73.1777552E-L•1 28.888i821E+01 G.	 46,9475045E+00

9.n5331496- ill -32.3. 994 E-al v.	 -57.50247,01E-ui 2p;26717B7Et
p1 l50G44E±u1 2$^26655a5E+01 96

-1 	 :03s9922E-01
as	 3.	 59.7925532E-01 0.	 -	

k i3O8

44.3912089E+flJ 12.4671e90E+042 0.	 0,
0.	 G•

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

35.26d.10u8E+03 u.	 0.	 -64.3249163E-01-38.9549765E+L2e78.8562277E+p1 0.
17855E-J2 2fi•k8jfi182c+34 4. 	 48.3677218E+03-25.65u7326E+G,;-47.1453210E+J3 46,4188123E+00 22.0469100E+03
17855E-u2 E6.2B06182Z+j4 u.	 k8,367721GE+03-25.6587326E+6l-47,105321yEtu3 46.4188123E+90 22.0469199E+03

Hi1VP	 VGPT	 FTRK	 FTRY	 FTRZ	 HA	 HS	 OOELTA

r



^r
1

S
J
3U
Q

SIX DEGREES OF FRE£04H FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 63

3360J -̂t0{, GE-32
58:41274lGc-u3

P9.2521242Er11
-62 26.94a533aE+L2

^. -0.
28.6042466E+ p 2

0.	 -48.340338ppE- i

58.412747uE-d3
35.58447h5E
45.5844765£-02 28.94653ddE+62

d.
D.

-49.5449015E +J3
-49.5441al5E+63 29.6u42066E+12

0.	 Id.8317855E- 2
0.	 lu.8317855E-82

S32 SOl	 S S202 5201 S2 OHETOl	 OHET'

Q. U.	 U. u. a. 6. p.	 0.
-1.i.955JIG3E*01-72.1944281E-d2 14.9342331E-G1 0. 0. 0. 37.9541118E+81-23.62L39y0E+01
-lG.955,1u3EtOd-7E.14442tllE-J2 14.9342331E-01 6. a. 0. 37.9541116E+01-28.6203900E+01

FTRA FTR8	 FTU HTX HTY 1iTZ FXH	 FYH

22.2383791E+03 0.	 -96.7354421E+u3 U. -13.7383671E+04 Be 22.2383791E+03	 0.

FZH LH	 HH NH

-96.6558663E1t43 0.	 -13.6063712E+64 a.

VPGS

3B.748990LE+G2

TFFS

0.	 G.

SACl

32.1393822E- 03 -56.9704078E -34 46.1265754E -02	 0. p. 19.1306562E-03 	 0.

FLEX

POINT X02F Up 	 Y02F Y021, Z02F	 ZOZT XO1F
X01T YOU YOIT	 Z01F ZOST X00F	 YRUF ZOOF

16.6031ud1,E^di 0. 58.'9338492E-01	 u. 0. 31.3674564E-J:L-40.7668670E+G4 ^.
28.8881784E + r1 U. m.	 -44.7267271E-42 48.9454369E+GJ G.	 0. 65.0872589E-45
2G.6d u.4.LE-Y1 0 0 56.8485351£-L1	 Of G. 58.3634492E-J1-3d.1632575E+Op p.
28.8772411E+41 0. u.	 -37.1974MPE-02 48.58613116E+0u 0.	 0. -75.4029158E-04
30.0d4ddu.E-L1 U. 59.9224623E-G1	 0. 0. -12.9324976E+00-57.3578e.94E+OG 0.
28.8652122E+ui u. L.	 -83.6234967E-L3 46.7G11988E+pJ 3.	 ^• 86.4517888E-'u4
46.Ir,JiiuuE-J1 G. 66.5447266E-,l	 d. C. 85.0873473E-J1-36.251935BE+00 p.
28.8882172E*dl a. ^.	 27.09179251E-02 45.3654143E+8U 0,	 0. -61.1£22169£- 44

ROLL
ISS =	 i	 ILR =

L1NDING
ICS = u	 IBS = 1

RUTS

S	 r 	 -	 1	 t^	 ^	 51 4	 S	 P t.1S

	

v	 r	
/	

f	
S	

^^	 ,,	 y	 .,^	

3 J

	

Vs 	 'ti w .	 i	
_ 4^.-..^"'--	

- •-ir-'L^?`",.t	 - ,n}: r ,,_
	 -_-	 - ...--
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SIX DE
4EikRAIOF FREEOHPllTJhGPRDGRAM STUDY

INDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE 64

TI TR

17s1J:1^b1]0E-02 47.0J8uDOGti»r2

PITCH AUTOPILOT

Uk hR ALPHAE	 ALPdDl	 ALPDDI	 ALPHET DEL4DE

30.29d4fi46^^J1 Z1.J56Z18Te-u2^57.50241,1 1E-tli 	 0•	 Zf.G563187E-02 44.4654646E-01

INTEG RTH. HT =	 1.60C0JUO E-u3
IMTEG,RTN• HT =	 1.uu.LZ4aL4-Y3
INTEG RTU. HT =	 1.uYruruLa.E-^3
INTEG RTN. MT =	 I Luu3aj6LE-0

2SDF

,. 66.1D6d4UCE-02 66 . 1Ju:.jL L E-02 19 . 4485662E+01	 D.	 73 . 5777460E-L1 26 @ a931AQ6E+ QI L. 4&.b549595E+Op
C.	 -57 - 789J22E-j3	 L..	 26.2130i17E-02 29.2642532E+01 10r1757389E+i71 29a2635252E+0f 0.

¢.` -24.6413184E-J1 91.3394418E- y i	 ^.	 -39.57J1Z5cE-01	 0. 40.4135131E-3Z 0. 95. 3a07a95E-Oi
D. 43 .1718725E-01	 u.	 -35.4467663E+00 12.4671000E+04 0• 0.

x	 LGEAR
I
N	 DELTA P P2 FT SR SF AA FG2

0• 35.ZSl,ilu^1c+Y3 L. u. 13.56G9060E+00-3a.9549765E+02-T8.a562Z77E+^71 D•
79.?485 M E-J3 Z4:7787484E+u4 u• 3f.2633690E+93 55.8094456E-01-30.7477936E+03 18.9578574E+00 +73,34.7049533E
79.748a39uE-33 24.77874H4E+j4 31.263369DE+0 55.8C94456E » 61-30.7477936E+03 18.9579574E+Oil 34.7049533E+43

HUMP VGPT FTR% FIRM FTRZ HA H8 DD£LTA

33.6YUd6auE-J2
83.6Z91:u31E-03

?9.253d878E+J1
5v.5797895E--32

L.
26.6939812E+1;2 U: -3 s 15 15LCE+u3 2H.d6876a2E+32

1.
0.

-48.3818663E-Df
79.746539JE-03

63.L2 y1431h-03 56.5737695E-J2 Z6.6939812E+0Z J. -32.15u150DE+,S 28,06876L2E+02 0. 79.7485390E-03 Q

S02 SDI S S202 52D1 S2 OMETOI OHET

^^

-71.9J41473E-01-9u:57858d5E-U2 14.77Li977E^J1 1, G. s0. 35,9855900E+J1- 2T.B5fi6322Et0f Ca pa
-71.9041473E-U1-9u.5785885E-J2 14.7791977E-01 J. 0. 06 3509855.900E+01-27.8566322E+0f .

FIRA FTRO FTR3 HT% Hl'Y HTZ F%H FYH

15.9197474E+d3 0.	 -62.5267381E+03 J. -77.6746544E+03 0. 15.9197474E+03 1.

FZH LH HH NH

-63.5u96594E+u3 U.	 -77.u198697E+U3 J.

i
4 ^.

t la

[fir ; 	 5^	 ^^.?	 'b	 ^	 { ^ P^	 ry^};r 4

Xv	 ...y.,-	 :,^:...v	 ^ i ^	 1	 5 l	 -^	 Cx ^	 5l	 ? f ^ i ',.	 .y	 1	 -	 . r



YPC$

38a74399J0£+02
TFFS

f

TM
0 • ] .

SAC1.

32.S8i2122E-03-49.528382.0E-U4 45.2095608E-02	 0.	 0. 20.5249085E-03	 0. 

FLEX
POINT R02F	 X02T	 YOU	 Y0U Z02F	 Z0ZT XCiF
%D1T YOiF	 -	 YD1T	 ZDiF	 Z01T XDGF	 Y06F ZOOF

f `
14.uAa3C ulc-Gl 06 42 . 14J6°_29E-61	 3.	 L. 85.2945214E-31-28.2359Z82£+00 G.

x 28.8932214E+ui 6• z.	 ^-31e625.896 -172 48.5744770E+Iiu 06	 0. -71,6088251E-04
+, E' zL.•::+33^a..E-ul u. i8.3651040E+D0-18.1721599E+00 Q.

20.8423135E+al a. L.	 -1i.u876619E- 82 48.3465991E+ ICu • 0.	 9. -12.7956221E- 03
N 3^.ua3arra_ d1 !t. 43.549Tu3uE--G1	 J.	 U. 92.2606562E-•31-26.134b324E+00 B.

2d•89a23du^+LtI L. L.	 -i1.u39!654E-u2 46.1825397E+53 0..	 G. 59.4178459E-04
4u.L'.,r7uJ-rwl a. 44.1226699E-il	 I.	 fr. -G3.4238E76E+Oa-57.871333uE+00 v.
28, 8931cid7L+U1 u. L.	 89+51ii331dE-83 44.b9d9.d6Et0,E 0.	 J. -14.1443966E-04 i

j LANDING ROLL

' AU7S
ISS'=	 i	 ILR = 1	 ICS = 0	 IBS = 1 !1e *'

TI TR

17.10+iduuuk- 02 49.000000E -G2
't

PITCH AUTOPILOT

DELON ALPHAS	 ALPr[Di	 ALPDDl	 ALPH$T DELADE " 'k
.' 30a29u464fE-01 c1.d552id7G •-L2-39.5701252E-01	 0.	 21.6562187E-42 45.5i54646E-01

INTEG RTN. HT = 1. rLr JuCdkjbE-63
INTEG RTN. HT = 2,. Y4r'LjjyUr- J3
INTEG r2TN. HT = I	 uuu., uut a4- a3
INTEG RTN. HT = L.tL3uL	 jouE- 63

2SOF

ilk-ea:r^a,.-..it^.^.+e,rn:,,y„e-	 „f Y.!,--,,.,.,.--s,'3!^."^ :++^'^-:_ e,^_. r..,	 -•-. r	 : =; ry.



4S

0 sue,

X31.4

£0-30099h1L•TZ'0'DZD-S515p9E5'hhh"-3ZLT51C6'£h^£D-3h9TE09p'ZE

TDVS

.^.0

(I)1j'

.D.O

{ Sidi
Z9+39D669ht'B£^^^k.

SUA

•QF0+32£59T56•Th-•^.£P+'?LTh^6pT•BE-'1^

NNPwN'1NZ-4

-Q£C+3292^TZD'OT'DE9+36fi66QTh'Zh-'D£^+3^£6C9SE•L£-'4fp+3242^T2p•gT^k^

N-ldNxJz 11ASHx1NFN 13Gk-47Hilf+	.

T^+3092TL£.2'LZ-7.0+31955900*52'0•0'QT2-3PL£2LLfj4T-L£-N
TG+309ZTL£Z'LZ-TO+3T955Bp9'SZ'p'0'0T@-3Q1FZlL5'hTTO-:Loh6"ZT•pT-Tp- £T6fhTT•LE1

1314DT0i?HDZSTDZS20255TOS7017^.

FC-32L94fT2h•55'D2D+3L£L99£T'03£9+351h26ZZ•6T-'0Z9+3gSOLTTL*gT2^-3P99P£92'65£?-2 n 6EB"f*L6r.
£p-3Z1PhTZ+i •55'0ZO+3LEL90FT'DZE('+35LhZ622'6T-'0?D+39991TT1.9T2'-3999g£F2'65'£!!-3VC-611'£*lEq

TC-351[L51£'Bh-	'n't'"1-,'0'3T +=69:5552.6?ZL-3".P9CPC9'££'-1.

V1 i3Q0914VNZb1AAaldX211d1dOAdAnN

£0+3h2Zh6Z£•£h60+3UM T2.5T£4+3£T6£S+r2'0T-^C+3T9E5ETg•ZT E0+299hC659'97"4-?9.9gFL'[Z•EZ.PC:?ZlPhT23i:SS
EO+3hZZh62£'£hDQ+3C££2CT2'5TFC+3FT6£5h2:Rln0+-M E5£Tg•2T £D+369-lr65q'9T'?hr+3MIS LIZ'£2£^19 "2.h55

'QT9+311ZZ950'9t-ZC+359L6h569£-+3£9hh5'ST "n	@6'O'q£O+34nnnnB2.5£•n

ZJAt1VJSas1.42ddV1130
2IV391

•r
nC•0'h P+	sg'3T19h'ifTnQ+352"FD9*9Z-'"T1?-319Z5TT1'lZ'^'O

TO-390n1'TT£t'h6•QZO- £9•lSl2£-Oh`0	TC-3!'h9TZhE*52-'"TC-?5601B6^'^6.TP-3E119h65'QZ-
`0TD+3ZLZn65Z'6ZT4i3ZZZZELT'OTTQ+3:L'59"92'62 ZC-316916"2'92•"£.-31155zdI'9^-	'g

9p+3hhhT9ZT'gh'pTC+3£T394769'92T!-3h6£hZ65'£L10T"+36I09£V1IZZq-15(rPOOT•B4ZE-3i'DDODOT•B9

99	AMT	39g1S1 1ON 135V5	2	dOSONI

^dU y9nw0003^jzdoVS33 Acnis	r30 
XIS



E i1-T ^^._ f i 'r'	
m +a 7 {k _a	 r ì re ' a r

SY7L DE GE NE RA L IZEDECOMPUTER GPROCR H STUDY
IHOSOF Z	 CASE LROLL	 STAGE i	 PAGE	 67

X112T	 Y02F	 YQ2T	 Z02F	 ZD2T	 %DiF
YDZT	 ZO1F	 ZJ1T	 %DGF	 YOuF	 ZOOF

26.5194196E-u1 0.	 u.	 82.4253550E-01-22.820iJ92E+00 0.
L.	 -14.2866451E-02 48.3795529E+01 0.	 0.	 -31.7417k73E-03
27.4243689E-41 G.	 G.	 14.4432741E+00-16.ip8l451E+08 8.

	

24.8585669E-02 48.3453978E+O.r0. 	 0.	 -1i.286i4d3E-03
27.9536.,24E-ill u.	 0.	 95.1141237E-01-18.9289262E+OD 0.
J.	 12.8933433E-02 46.49565u8E+OL 0. 	 0,	 oi.1889375E-04
29.2164424E-01 ^.	 ^,	 -22.1336210E+00-48.8718440E+8s 8.

a..	 -43.4347439E-02 43.8758765E+0,t 0. 	 il.	 -49.1Z57914E-%74

ISS - i	 SLR 
=LIND1NG ROLL ICS= D
	 IBS	 1

)WITT	 YOLF

1G.u004b46E-u1 0.
28.894d673E+,.1 0,
2G.Lud4uddt-01 U.
28. 88416o2Fj+J1
3u.ud3J6u..tL- .1 G.
28.8919j5uE+J1 8.
40.LCdd303 @ 1 .l.
28.894dZ59E+ 1 0.

RUTS

TI	 TR

iT..OA^.+uLE-32 51.GJGCOt.6E-u2

PITCH AUTOPILOT

OELQN ALPRAE	 ALP101 ALPDUL	 ALPHET DELQDE

3d.29^4646E-31 23.0562187E-JZ-25.3421846E-41 P.	 21.8562187E-0Z 46.5654646E-di

-A INTEG RTN. HT =	 1.uui,L4GOLE-w3
INTEG RTN. HT =	 1.LJLL.600LE-^3
INTEG RTN. HT n	 k.L..L.JJOLE-^3
INTEG RTH. HT =	 1.^uuuJddi k-. 3

2SOF
70.10AJLu3E-u2 70.1Jj6juGE-aZ 2L.6189596E+ Q: 0.	 7k.3438.158E;-1 28.6938328E+ p i 0. &5.9182552E+00
G.	 -54.823739E-63	 g. ZG.2061L75E-ill 29.? 6435aE+01 18.1702716E+01 29.2557836E+01 0.

-19..3812782£-0:1 90.Z995597E-61	 u.	 -15.0825969E-01	 0. 37.9566097E-02 0. 94.0953166E-03
0. 0.	 17.9692733E-01 0•	 -23.8543818E+0tT 12.4671060E+04 0. O.
Ile L.

LG£AR

DELTA P	 P2 FT	 SR SF AA FC2

0 0 35.28JL,0i!JE+„3	 4, tT	 i9.5333695E-01-38.9549765E+32-78.8562277E+41 6.
37.1,166437E-d3 ZL.73d7154E+L4	 L. iQ4988327EtD3-22.59:9581E-G1-96.31841055E+82 31c908949«E+QO Of	 1739815E+0

48.1739075E+0337.0163437E-03 c1.7367154E+C4	 4. 18.++98d327E+83-22.59d9581E-01- 96.3104105E+02 31.9ti0949^E40ti
HJVP VGPT	 FTRK FTRY	 FTRZ HA HB DDELTA

33.610acwuc-42 29.2 = 33644E+L1	 '. 0.	 -G. G. u. -48.312293 E-01
12.8637577F-Coe 78.35966n7t-G2 13.9944945E+02 0•	 -10.8739579E+03 15.3132511E+32 G. 37.016j43 E-03

VJ^

^t.

i

S

_^^1 	

S	
t



sJ
N
cn

SIX OE
GE^ERAOJZ F ECHtOHUFhR%DGAjH STUDY

INDSOF	 2	 CASE LROLL	 STAGE	 L	 PAGE	 58

i208697577E-112 7853996627E-02 13e9944945E+u2 O.	 -10.8739379E+03 15e3132511E+02	 0. 37.0165437E- 63

S02 S01 S 5202	 S201 S2	 OHETDI OHET

0p, 19.6323732E+ 1-2Ga794GIi9E+114-20.4124491E-d1^1a81.b717616t-01 14.3687757E-01 0,	 G.
-20.9124491E-t11-1u.b717616E-u1 14.36d?757E-u1 0.	 G. 0.	 19.6323732E+.1-26.7946119E+01

FTRA FTRB FIR,, HTx	 MTV HTZ	 FxH FYH

63.168a1T1E+6Z 0.	 -2...99766553E+53 0.	 -18,8866680E+1;3 0.	 63.168J171E+02 0.

FZH LH HH NH

-20.5318193E+03 0.	 -1h.169u658E+03 0.

YPCS

38,74d99uue+uL

TFFS

o, a. 0

T(II
D• 0.

Q
SAC1 0

32eD224541E - 03 -39.5526770E-54 44 e U490521,E-02 u.	 D. 22:9155559E- 03	 11. ski

FLEX to

POI18T x02F xD2T Y02F	 Y02T Z02F	 ZD2T
xDOF	 YDJF

XOiF
ZDGFXOIT YD1F Y011' ZOIF	 Z01T

iO.CSa3a.uE-ul I16 16.6946822E-a1 u.	 O. 34.2032431E-0i-23.7162357E+00 D•
28e8933d50E+u1 O. .	 -15.4642922E-03 48.2410273E+03 D.	 as -13.1666354E-03
20.O,Iu30.i^E-01 il. 17.9795593E-01 0.	 p.	 -32.2558i20E-114-29,7845367£+00 0.
28.8833536EfLi1 0. . 37.1352488E-02 48,2122554E+Du as	 J. -44.8662561E-04 i
3ueG.tdJU.uE^v1 u. 18.3156139E-01 ils	 L. -1G.3734877E+D8-34.O1LJ324E+00 0.
28. 89C913J9E+J1 G. ^, 12,6056299E-02 45.8886956E+0u 0.	 0. 93.5569417E-D4

:.4 L. Cdj J ,IC:E-J1 0. 13.5626427E-u1 O.	 0 s 1q.2196316E+00-11.1474792E+00 J.
28.8939'213E+01 J.. d.	 - 57.9150475E-02 43.5572a51E+00 ^1.	 u. -16.1506179£-43

LANDING ROLL
ISS =	 1 ILR = 1	 ICS = $	 IBS = 1

RUTS.

TI TR

J.



+....-shny	 Fr'+ly, a - ' :E ^'xe^aY^K.-.^. 	 ^blIFF1l^W._.i-CU YCZ9 f.. 	 J'.:...7

SIX OEGtRGGS LIZE
pE OHPU7ERGPROGRAM STUDY

INOSOF 2	 CASE LRDLL	 STAGE i	 PAGE	 70

38.7.43990dc+az

TFFS
00	 0.

T(I)
a. G.

SAC1

31*9348926E-a3-35.1983351E-44 43.6987692E-02 6. 0. 23.9731.442E-03 lea

FLEX

POINT X02F X02T YQZF YOZT Z02F Z02T XCIF
XOiT YDiF YR1T ZO1F ZDiT XDOF Y114F ZDOG

i0s003a0uaE-'u1 0. 97,0243337E-02 U n 0. -73.1327717E-01-31.5530357E+00 0.
28,8912536E+01 as ^.	 -49.6176695E-03 48.0172fih6E+Du 0. -13.4519269E-03
20..a03aurr-aS G. 11.4917580E-Gi ^I. G. -16.7565586E+00-40,3057253E+00 0.
2B^Bd1uli+dt+vl 66 L, 14 .783a L68E-02 47.8121334E+Gu 04 i s ii.6566985E-04
30.0CZJLu5E-i,1 G. 1i.61v4733E-01 0, p. -14.8339434E+00- 34.8437167E+OC a.

1 28.88aa29lE4-Ll Up Lf	 -17.5585320E-02 45.4755215E+Oa ^]. a. 90.1420992E-a4
N 4L.;.0aUa.4E-iii Le	 . 13.08457233E-41 60 u. 33.5923133E+00 16.z8a3981E+00 d.
cn 2808913N7;E+u1 Z. 6.	 -8b.2943275E-83 43.9996.i78E+Ja d. 0. -23.6065469E-33

LANDING ROLL
ISS =	 1 ILR = 1	 ICS = G	 I85 = 1

RUTS

TI TR

17.100a00^E-82 55.d00fa0.G0c-p2

PITCH AUTOPILOT

D_LON ALPHAE ALP101 ALP001 ALPHET DELQDE

°I11 30.2904646E-01 21 * 0562187E-02-76.01786iOE-02 0, 21.U56i187E-82 48.6654646E-01

INTEG RTN. HT -	 i.odwCJ JabE-i.3
INTEG RTN. HT =	 I uB41iduwLE-ii3
INTEG RTN. Hi
INTEG RTN. HT =	 1,a4LieJawGE»a3

ZSDF

G "a
74.laaaitUiuE- di: 74.1JU6CfLdE-lit 21.7880139E+01 d. 75+G830519E-01 28.8867584E+01 0. 45.7522395E+00
G. -51.1927319E-,i3 L.	 26.19742511;-02 2932468372E+01 10.ifi35859E*01 29.2464.680E+01 0.

PFR
-14.696664PE-43. 9 p .Gwt21u6k-31 a.	 -19.9883486E-02 0. -a228.7915016E 0. 42.8793603£-01

^^- ^-.	 bs.r.r	
- -	 __ -	 -	 _	 .)r'4-TT-fn.e.ry.ass.ww^^•^^•%"^'j,Lrt".+rpinv^aY'-y^.{^-4^,.^,'̂ w-r.^w1' 
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t

IP

r

r^

SIX OEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

TNOSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 71

117,0248735E-62 J: -18.4225405E+00 12 n4G7iD00E+G4 0,
B

e
G, a.

LGEAR

DELTA P P2 FT SR SF AA FCZ
0. 35:28J.u36uE+03 0• 5 -16.5T88d19E-ui-38.9549765E+Q2P78.856227TE+Di 0•
Ia. 2Ji9d0dE-04.19.1724125E +G4 Le 14:398585.4F+01 19.5192l43E+7:u 21.6134B8uE*81 13.2417435E+013 51.4680970E+03
18.2019d,18E-.i4 19.17Z4125E+0 fie. 14.3985854E+01 19.5392163E+Ud 21.613488 pE+Cl i3.2417435E+6G 51.4681,970E+03

HUVP VGPT FTRX FTRY FTRZ MA MB DOELTA

33.fi0JJui.uc-J2..29.23533'aTL+Ji u, 00 -0: 0, C.	 -48.1894118E-01
336Jrdi gJE-02 #3.in462784-01 51.8722932E+00 0. -15:4381825 +ul 58.586i138E+00 , 1B,2i,i98JSE-04
332 idJ uuLE- 02.43 a 46278d-ul 51.8722932E+eid 0. -15.W d1825 +y1 58.5861138E+D0 ^. 18,2019888E-64

S02 SOi S 5202 5201 S2 OMETDi OMET

0, de he as a: 06 Ile 3.'
10•GB7fi391E-01-11.u305933c-.11 1l.93J8167E-01 0 n C, 04 75.il04,.23E-01-26.2592978E+01
1G.0876391E-L1-11.03 5933@-31 1 .9308167E-43, 06 Be 0. 75.1144,Z3E-O1-Z6.2592978E+J1

FTRA FTRs FrRJ MTk MTY MTZ FXM FYH

15,2217693E+J1 0.	 -28.79717a8E+U1 G, 21.2927187E+01 Be 1,5.2217693E+Di 0•
FZH L HM Iii

-49.76.18287E+01 O,-	 -25.6775133E+02 Oe

VPCS

38,74d99J3E+,,2.

T FFS

D. D.

TCII
0. it

SACI

31.9527Gfi5E-03-33,485u9u3E-04 43.4528884E-u2 do 0. 24.9657752E-J3 A.

FLEX

POINT X02F xo2r V02F VD2T ZO2F Z82T xDiF
XDiT Y01F Y01r ZD1F Z01T XDuF Y	

'IF
ZOAF



s'	 d'	 i i	 i	
i _ ixe ¢` rj^^^{ ^f] c^f4:^ G^ fa^	 C	 ^^ ° 	 I	

,	 rR	

6

SIx DEC N RILEZEU EE8 Op FLjGpjoGllA1i STUDY

INDSUF 2	 CASE LROLL	 STAGE L	 PAGE	 72

93;9492732E-63 a.	 G.	 11.2839123E+00-33.73973118E+00 0.
^.	 -26.4411418E-V2 47.6720531E+G^ 0.	 ii.	 -16.4486692E-03

28.6877577E-62 3.	 G.	 -11.671J242Eraq-33.4153007E+OL 3.
^.	 -16.9161043£-02 47.379L484E+U 06	 G.	 77.8181037£-15
2t.55n8T3Z£-02 36	 G.	 59.399i323E-01-12.2155849E+91 J.
u.	 -28.67M34E-d2 45,3ZOL432E+06 0. 	 0.	 36.7752408E-04

21.5692812E-L2 i, 	 u.	 14.L123145E+00-13.5399271E-Ji J.
^.	 46.3736i1UE-32 44.56J7457E+0u G. 	 0.	 -i9.1665537E-93

LANDING ROLL

AUTS	
ISS = 1	 ILR = 1	 ICS = q	 IBS = i

TI	 TR

17.130ju GGE-ill 57.0OuuLUBt-GZ

PITCH AUTOPILOT

DELQN	 ALPHAE	 ALPHOI	 ALPO31	 AtPHET	 DELODE

30.E9:14646E-31 21.05621:87E-02-19.9883486E-02 A.	 21.G5621H7E - 02 49.7354646E-03
i
1V
co

1L6090000JE-01 U.
28.88684Z6E+J1 0.
ZG.:M4juur.E-J1 Q.
ZB.O a3^acac+ul u•
3a.0J3JJo3E-ai U.
ZH.88^r13i19c4 G1 06
40.JOJJ4JJE-v1 G.
24.8868566E+a1 3.

Y	 tT



S

^	 r

1
1V
c^

SIX i!£r^k
ALlzti^G^dPUfcRGPRaGRAtf STUDY

INDSOF	 2	 CASE MILL	 STAGE	 i	 PAGE	 169

LANDING ROLL
AU7S I8S	 i ILR = 1	 ICS = a	 IDS s 1

TI TR

i7.ifkD3^7G pE-a2 16.645^184pE-d1

PITCH AUTOPILOT

OELQN ALPHAS	 ALPHOi ALPD01	 ALPHET	 DELQDE
3a.24µ4646E^ 311 Za.u54218TE-JZ^12a1915557Eh8d p .	 Zi.G562187E-02 8q.U4Apa40E-G1

INTEL RTN. HT =	 1.,,L: i 30GL-J3
YNTEG RTH, HT =	 ioto,,iWa5fiE-53
INTELRTN. HT =	 1.6Ji, i.4j3Lt -J3
INTE6 RTN. HT =	 1.uu.^ud^1iE-u3

ZSDF

,2u.555.uuuE-at 2u .555GicaE-01 61..0413284E+G1
G.	 -ie'.3 ►^5'414s - Jt

.	 fi9.8592Z29E-ui 28.9889488E+D1 	 a.	 69.321D246E-81
c. 2 .9738L18£-02 28.99723fi3^t41 99.91aaG78£+04 Z8.99T2Z59E+ai 	 A.24,2357939c-a]2 I 3 . 6 3648. eE-„111.167;868$+aa	 of	 -47.8868178E-33	 U.	 13,219 mE-84G. 14ti.	 -.6517111E-61 84	 -33.7973475E+80 12.4671466E+Q4 	0.

LGeAR

DELTA P	 P2 FT	 5R	 SF	 AA	 FC2
01;79ZZ6b1E-i3 57.65629451+L3	 4 . i2.B245i6uEta3-i2.555e462E+4u-121676978ZE+D3 314Q6Zl3?4E+00-59.Q653689E+3213.2834932E-a2
i3.283493cE-32

24:4486291r+a4	 G.
24.4486291E*.4

66.J766G17E+a3-16.93435yvE+aj-65.5287345E+i3 2Ja1461525E+p8-15.17375d1Etacl
L. 66.9766G1 E+33-16.9343506E+8J-65.55287095E+33 20.1461525E+G0-16.17J75,iiE+0a

MJVP VGPT	 FTRX FTRY	 FTRZ	 HA	 HEl	 ODELTA
33.6J0JG.i E-02 15.267'276£+81^AG.77i12158E+a2

55.2299775E-a4e6o.bb43994E+Uu
d,	 -12.7292369E+Y8-k1.32135G6Et42	 d.	 81.7922661E-r33e91,78io5b3E-jS d,	 13.2834932E-3291.783o56it-u5 55.2299775E-d4-64.6663434E+03 v.	 -56.6927935Et03-6v.5642568£tOp 	 G.	 13.2834932E-32

S-32 5131	 5 52D2	 S2D1	 S2	 OHETDI	 OHET
-13..6387954E+Ji b5.7133448t-Ji 5b.75`2L57E^-L2 u.	 0.	 ,],	 -17.2172294E+3Z-1++.OIT2324Etc1i-28.9a3o341E+0J i8.JB59 «6E-62 1^.731-4386£-iii u.	 0.	 a.	 -77.6464830E-91-28.9298356E+3i°3i{
-Z8.953b341et p 7 19.G879J36`c-U2 14.73.4336E-01 u;	 G.	 a.	 -776646483uE-Ji-28.9c4BG56E+gi

FTRA FTRO	 FTRO HTX	 HTY	 NTz	 FXH	 FYM
^1Gr53ai2ZGE+U2 6.	 -14.4977719E+J4 ila	 66.6772899E+L3	 3.	 -iD.539122uE+52 	 9.



FZH

-14.5T35i98£+G4 N.

VPCS

3 8.74199 auE+dZ
TFFS

5IX OEGEtieRALIZEUECOHPUiERGP^OGRAH STUDY

	

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 .110

LH	 HN	 NN

59.4568336E+03 a.

6.	 00

a4
	

a.
	 T(I)

.j
G]
O

SAC1

32.457TOSSE-03 2 L 3828659c-03-90.1230154E-03	 D• G. 66 . 6353202E-04	 G.

FLEX

POINT XO2F X02T	 Y02F YO2T Z02F	 ZO2T X01F
XO3T YDIF YO1T	 ZOIF Z01T ROOF	 YOO ZOOF

10.60 .1,JV UuE-Ji 0. -27.67383J7E-6:L	 D. 0. -1a.00G6779E+G0-46.4655740E+G0 0.28.983J. , 28n+.l1 Z. %.	 -44c6954c32E^ a2 14 . 5684149E+0J 11 4	s. -28.472G10DE-M04ZD.uJ -jr6.E-ji V• -24.5688827E-G1	 0. Ge -86 n 5T5J179E-u1-44.71T9974E+0G 0.28.85Z65a7E+^i 0. ^.	 23.1539479E-02 1.3.3471438E+04 0.	 Do -iM.9213231E-043a.La.ruuu:,E-„1 e. -14.6u57637E-61 	 Q. le• -i5.473^ 238E+0G--49.1117595E+GG 0.
e8.973:4 1*LE+u1 L,4 ,.	 5t0 MJ831E-02 68,9484367E-61 0.	 0. 79.5512680E-04
4w•a^. "i4ii-il 6. -74.41538,e9E-03	 . G. 31.6113317E+00-16 . 4817d56E-Q2 0.
28.9890419E+L1 G. uo	 -41.18875_2!-GZ 3544626263E-G2 U.	 a. -15.4673291E-113

LANDING ROLL
ISS =	 1	 ILR = 1	 ICS : G	 IHS = 1

RUTS

TI TR

17.100^44uE-32 18.845uyuQE-01

In M

0

PITCH AUTOPILOT

ALPOO1	 ALPHET	 QELQOE

21.0562187E-aZ SG.D00GG99E-J1

DELON	 ALPHAS	 ALPHDi

3G.29r4646E-J1 ci.o562187£-d2-11.1675668E+ua G.

INTEG RTN.	 HT = 1.6u60J00GE-33
INTEG RTN.	 HT = 1.4^ ^+t+SJuC^L3INTEG RTH.	 HT = 1.u;jua. is UE-..,3

t

5



T(11
J.

U

J.

S	 ^IL

t
K

SIX 
DE GEHERpLIZEDECUMPUTERGP40GIZAH 5fU0Y

INOSOF	 2	 CASE LROLL STAGE	 1	 PATE	 171

INTEG RTN. HT =	 i.uJbLOu0GE-J3

2SOF

20,75504d4E- .Il Z0.7550d.tiE-ri 6u.62122d3E+u1 b. 69.6131;7 N E-61 28.9870096 +31 D• 58.1u'74009E-71
0.	 -18.8'7a998E-u2 .. 25.9698576E-12 28,9928331E+al 99.8796838E+00 28.9928250E+01 0.

21.b46-3305E-02 11.44339d21E-G1 u.	 - i9.96u63d6E+ou pp s	 -k2.7785^U8g-03 D. 11,056i944E-0114.16527,26E- u1 0. -33.1442871E+5a 12.4671LLLc+;,4 0. a.
U• u.

LGEAR

DELTA P PZ FT Sit	 5F AA F02

84.7939415E-03 b7.334u 77E +u3 4. 13.3BJ3844E+03- 44.2329979E-01-13.2625665E+03 23.8497817E+0i;-54.07i8812E+02
J.3a3u38494C-ud 44.4+u77Z2L+L4 u. 66.25.	 905E+03-^23.59574ulE(W -b4.91B655GE+03 48.9499131E+00 26.4636728E+di
13.3385494E-aZ 24.44J7123E+.4 u. 6o.25a^905c+L3- 23.5957401[+uu-64.9188558E+03 48.9499131E+00 26.4636728E+D1

HUVP VGPT .	 FTRX FTRY FTRZ	 HA MB OOELTA

33.6JJJO.dE- uZ 11 . 4337153E + 4],- 44.676757JE+42 J. -13.2966539E+y3-43.6293355E+J2 0. 84 . 7959415E-J3
5G.947u86= -u4 3a.65371 y3E-d3 33.7623433E+a1 4• -66.2089427E+'3 33.TaG1739E+a1 a. 13.3G854a4E-02
5U.947dUd6E-u4 34.6537193E-J3 33.7620439E+u1 U. -66,2609427E4.3 33.7003739E+01 0. 13.3d85494E-02

j
SO2 SD1 3 S2DZ S201	 S2 OREM OMET

-12.7415281E+ad b2.874c55ac-G1 69.6056,.80E-u2 J. O•	 0.	 -17.9288898E+02-17.5845441E+ai
-35E-a1-7 43 L96..645i: -k3 14.7305.1 34E- 01 U. 4.	 0.' 43.2J5223dE + 00-28.9367462E+01
-68.1383695E-61-79..96664SE- u3 14.73L5"34E-b1 d. as	 0. 43*205223JE+06-28.9367462E+J1

FTRA FTRB FTRC HTX HTY	 HTZ FXM FYM

-97.7773144E+01 G.	 -14.5880565E+04 0. &G.648177GE+b3	 G.	 -47.7778140E+a1 0.

FZH LM MH NH

-14.5;636u9E+.i4 4. 85.2266a49E+63 J.

VPCS

38.74899 L.EtD 2
TFFS

5. Oa

M

0



511 
0415162Z p COMPU rE.REP OGR P STUDY

INOSOF	 2	 CASE LROLL	 STAGE	 i	 PAGE	 172

32 n 46242M-03 28 n1404872E-83-1L.3796477E-32 p .	 E. 69.8650938E-04	 0•
FLEX

POINT XBZF	 R02T YOFF	 Y02T Z02F	 ZOZT KOiF
7f31T tOLF	 Y01T Zd1F.	 ZOIT X05F	 YOJ F ZORF

1G.Lu3JUJaE-ui G.	 -27.7224516£-01 0.	 0. 11.6020425E+Op-Z4.94731n8E +an a.
28r9872333E+ 1
20 n LO.iYJNUa-^1

04	 ^.	 -41.4614356E-02 13 n 4246226E+Gu 0 n 	 p• 1 •162766aE-03
to	 -13.7580276E-u1 U.	 6. -'^e.1iu79965E-p2-36.5930273E+pp .

28.9511.,336+01 u.	 i.	 -34.3806872E-02 12.u651697E+ p u G.	 U. -75.1315033E-ay3Je6;4..1.-AE-u1 u.	 u•	 -22.8268643E+00-55.7566329E+0II 3
2d.9771d63E+41 .4.	 i. 61.2812503E-a3 53.3814132E-41 0.	 d. 13.7911403E-03
4 1{..a'lu-L .rE-u1 G.	 -3u.622498TE -GZ u.	 i.. 17.6027473E+00-12 . 8811427E+0G 3.
28.98T3594c+„1 u.	 46 84.8105792E-03-1$•55d2339E-6Z Q.	 d. -18.6019265E-03

LAHOING ROLL
ISS =	 1 ILR = i	 ICS = 0	 IOS = 1

AUTS

TI TR
S 17.10;,JLSLE-L2 19.84530LnE-p1

IVm PITCH AUTOPILOT

OELQU ALPHAS	 ALPiOi ALPO01	 ALPHET OELQUE

38.2944646E-01 21.0562187E-0Z-"* 9605306E+00 U.	 21.05621$70-uZ 84.08GLGCOE-01

14TEG RTN n AT =	 1 •YJJ(.U,J9E-v3
INTEG RTH. MY =	 1.Lii.JU44aUE-L3
IHTEG RTUs HT =
INTEG RTN. HT =	 i.LOJLi+40L^-u3

2SOF

2ii.955J,u4E-81 2d.955uuYuE-..1 61.2410446E+p 1 Q.	 69.7712021E-G1 2&.9849584E+01	 0. +47.2338386£-pi
L.	 -18:6s456,7G-0Z	 u. 2'5'.9662478E-02 2$.9883O35E+61 39.85193377E+0;1 28.9887957E+p 1 8.

21.28 M i9E-uz 93.3213165E-u2 	 L.	 -10 . 534d196E +' 00	 Co	 -42•p731299E-iii	 G. 84.1139213E-d2
40 L,	 -15.82a4i76E-p1 L.	 -31.5411060E+0U 12.46716GLE+u4	 0. -p._

Y.

LGEAR

	

U=LTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2
9U.937: 315E^-13 0u.2981199E +d3 u.	 14.5466983E+ 03 82.B2d47S 4E-01-14.448J851E+ 03 i9 . 96219Z9E+8u-51 .38t2d95E+02
12.8217654E-32 24..16995630+,.4 04	 62.854E45at+U3 17.538Ga97E-01-62 n 1616L97E+d3 25.4831.275E+0G 23•U253053E+02
12.8217654E^a2 44.1699763£+114 be	 62 . 8546455E +1;3 17.53du597E -U1-62.1616097E+03 25048al275E+p 0 23. dZ53853E+p2

4.

x	 ^	 ^	 1'.	 - x	
_r.	 .r	 ^^	 rr^.5 *`''^yr: "	 } ^ 7 i	 ^, S̀+ t	:^ r 

^ .c	 ^,^.^	 1 _ ' 1	 ;tit	 ^ ^	 4., *	 r i ^ $ ^ ^^	 x,-. r a	 ^	 e	 r^

y	
^ _.§	 s'^'i ^, ^.^.A^I f ^ re	 ^^"rC,., .'^	 ^.^^•t T 1	 1	 i	 ^.fw^	 ^,5- 1_ rY. _."_d.1-.7	_.	 -^•_^^>?

S"a	 -""',

r
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Ww

SIX OE i^ ^fZAL Z ^
ECD1iPUTEROP OGRA^ STUDY

INnSOF	 2	 CASE LROLL STAGE	 1.	 PAGE	 173

Huv p YGPT FTR9 FTRY FTRZ	 HA HH	 OOELTA

33.60634duE-02 84.8373344E+ JO-48 . 62d6691E+L2 0. -14o47211182E+UZ-46oS366476E*02 1.	 91.9371316E-03
94	 745475E-04 5 6.5969435E-j3 59. 14643,,8E+bi u . -62.8714487E+03 59.3253820E+01 A.	 12.8217654E-02
94o6745475F--u4 s6.5965235i-J3 59.146,13.j8E+dl J. -62.4714487E+il3 59 n 325382tsE+01 0.	 12.8217654E-82

502 S01 S S202 S201	 S2 OMET01	 UHET

-39.2586812E-J1 61o17o55..UE-u1 81.9844129E-G2 0. 0.40. -19.3942698E+02-21.2994445E+31
-49.33171^5c-.t1-23.33t,955' •S-

23o33u95S^i1-u
14.6978936 -01 Q. D.

G•
76.0581821F̂tQ -26.959953E+ %

u--49.33171rSe-^1- 14.6978958 -i.l a .	 0. 74 n Tr581821 +	 8. 959953E1+ 1

FTRA FTRb FTR3 HTX MTV	 HTZ FXH	 FYH

-14t9877J16EtJ? U.	 -14•.2559d9E+u4 G. 13.8194269x»+64 	 0. -1409877diGE+02	 0.

FZH LH HH NN

-1 11.66461051E+.44 L. 14.ud25Q77E+04 0•

YPCS

38.7489906E+J2

TFFS

as	 it.

TII1

SAG1

32.4667223£^d3 E0.8992745E •-43-11.5017093E-02 G.	 0. 72.6257734E-04	 0.

F LE,-X

POINT XO2F X02T YO2F	 Y02T Z02F	 ZO2T XOiF
X01T Y01F YOir Zx71F	 Z51iT X134F	 YOOF ZOOF

UA p C JO E-ill U.. -3u. Z 869944E-01 0.	 Q.
--0214.9858384E56615137442E 	 J+1

10.2414124E+DO-26.2129758E+00 $.
118.985'28alt:+ui

2u.:G3r	 lac-^i
u.
ti.

^.
-24.9453269E-ui il.	 0.

0.	 b.
11.7544384E+1G-23.8920966E+pu

- i .70318E-C3.
0.

28,9495341E+ii1 u. ue -22.5647991E^-02 ila02633B0E+GJ U.	 ti. ^13.625528ZE-03
3xi.LY]ilud-u1 0. -13.5220749E-01 6.	 k. $3 n 1952E74E-32-30.3999241E+Oft 0.
28.9754556E+d1 6.

-5c^476213dE-02
-14.191907E-32 4^.i1"SlR55E-L1 J1	 ^.

-3^:OBd9354E9d.72l6929E•-di-+GC
11.6628368E-33

4rJ. Ddrd.. a. t - J1
28.9d524.i6=+ul

u.
4. ca

.
16.47357844-32-11.3258Z11c-QL Be	 G'.

0.
-15.1588612E-03

LINOIHG ROLL
ISS .=	 1 ILR = MS.= d	 IBS = i



SIX DE
^EN

STUDY
RALIZEpECG.'OlPUTERGPF^O6R M

INDSOF	 2	 CASE LROLL STAGE	 t	 PAGE	 374
AUTS

TI TR

17.10dJ000E-42 190245401.]£-u1

PITCH AUTOPILOT
02LQN ALPHAE	 ALPiD1 ALPODI ALPHET	 AELQDE

30.29,44646E-d1 i1.6 62187E-u2-1 4. 5340186E+G8 G. 21.6562187E-G2 80.0000DOOFE-+71
INTEL RTN. HT =	 1.646uaj05E-43

I
NTEG RTH. HT =	 ".ouiisi:GU=-u3
NTEG RTN. HT =	 i.YYlltillt uuh-r3

INTEG RTN. HT =	 ..,.uu.4u0Uk-u3

.	 2SUF

21.133JuuuE- u1 21 . 13uudrUE- jl 61 . 7483148E+O i Be 69.7323817E- 61 2B,9823225E+Ai a s 38.11240418E-01
ti. -18.3d12837c- 2	 L. 25.9626763E-u2 28.98411167E+ui 99.B244818E+0G 28.5848473E+01 P.x 23s2964272c-ii2 75.166L359E-„2w.	 1 .2555551x+00

^ nGo
	

-21.5d84I37E-01-
0.	 -k6.,4548458E-D3 , 7 .5811107E-8z

0.
-3ti.8L73924E+Eu 12.467160,4E+G4 nn

LGEAR

DELTA P	 P2 FT SR	 SF AA FCZ

11j.G14a296E--02 36.2956Gu5E+,13	 y. 16.331H726E+03 11.2671449E+0j-16.23242E9E+G3 20,u5S5472E+00-50.73338,97E+02
12.5560121E-ill 23.Sr475^1E+:4	 4. 61su332972E+03 18,59214112E+Ou-53.6217:465E+03 i5a1328382E+1O1G 29.4036921E+02
12.556r121E-a2 23.8j475 •.^7E+u4	j. 61.d332972E+63 18,59214.:2E+02-64.621T465E+ p 3 15.1328302E+4C 29.14535920E+iE2

HUVP VGPT	 FTRX FTRY FPRZ	 HA HS DOELTA

33.501JuuitE-t12 52.9385554E+04-54.6517533E+02 U. -16.2654528£+43-51.7976422E+G2 Be 10.11141,296E-02
12-6 679eJE-:14 72.5...23731:-u4 73.5932524E+01 J. -61.0383321E+a3 74.0119891E+64 8. 12.556u123E-G2
12.1.567923E-04 72.52,42373E-44 73.8932524EtuG 11. -61.4383321E+63 74.U119891E+00 0. i2. 5566121E-02

502 501.	 S S202 S'2U1	 S2 OHET01 GMET

-85.38U 83E-u2 bu.9.23449r-al 92.b5323U E-l.2 G. U.	 D.	 -21.582351.9E+Q2-24.8716125E+d1
15.5341dl4E-al-e6.36513w5E^-o2 14.b527482E-ui G. B. 94.8871655E-171-28.7127893Et 1
15.5341d14E-^ii-26 n 36518u5E-tit 14.6527482E-01 4. Gay 94.8871655E-01^-28.7127693E+41

FTRA FTRd	 FTR: HTX HTY	 HTZ FxH FYN

-3b.139w.95Etu2 li.	 -13.839B-.67 3:+114 Be 19.7218387E+L4	 Be	 -36.1.395.196E+42 Q.

FZN LM	 NH NN



L
	 Y	 .^

SI% 
OEGENERALIZED COMPUTERGPROGRAM STUDY

IND$DF 2	 CASE LROLL	 STAGE 1	 PAGE	 175

	

-13.9307929E+d4 0•	 19.7663532E+64 Be

VPCS

38.74899uuE+u2

TFFS

0 •	 cl .

T(1)
Y.	 Y.

SAC1

32.4711047E - 03 e9 . 5587475E-03-12 . 4393931i£-02 Q.	 0 0 74.8161.385E-04	 0.

FLEX

POINT XD2F	 X027 YDEF	 V02T Z02F	 Z02T XDiF
XOIT YU1F	 YOIT ZDiF	 ZO1T X06F	 YOwF ZOOF

W 10.utiJUn,yE- 01 !^.	 -35.7u24372E-01 il.	 0.	 -22 . 2743677E-J2-37. 5187541E+00 A.
28.9d2aT3^C+u1 6.	 .	 -68.3458128E-03 11.576T454E'F8j d•	 so -19.34333GOE-03
2u.e.u31,. u..e-ul u •	 -3vs5649u4JE-01 p •	 Or 15.2820319E+00-20.925569dE+A0w

-'0319:46 78876E28.9473759E±G1
MuOu6uus.c-.l

d.	 ^.
0.	 -19.7463728E-01

25.5442167E-D3 1U.276T092E+Ou
u.	 u,

0.	 O.
16.8343189E+00-13.5591278E+qu 0•

28.972Tt1,5E+ul 4.	 ^	 -36.835ZL18E-d4 32.7693659E-Ui 30	 . 95.3201822E-04
4ai-W0 .ui.E-r1
28. n 582P916E#u1

il.	 -16.. .892534E-61	 v.	 G•	 -21.3242727E+00-41.2153947E+OG
u.	 L.	 -14.il61441,'E-UZ-22.8248596E-GS	 O.	 .

3.
-14.6501642E-03

0
LANDING ROLLLI

ISS =	 1
ILR =

= 0	 IRS = 1
AUT5

TI TR

17.iJUJuU6E-u2
o

PITCH AUTOPILCT

DELON ALPHAS	 ALPH01 ALP001	 ALPHET DELQDE

3U.29u4646E-d1 21.D5621d7c-J2-1u.2555551E+Ail U.	 21.0562187E-G2 80.0O0J00L£-01

STAGE ON--INGR. DELTAI

4

-z^.e--,rro-^.^;^u.1C...-'^-	 .-..:^-,i.. ^.-^•^	 i^	 ^'^ ..[`^;,^.^s	 ems:;, _1 .^..^.	 ,e._-^i



INOSOF

PRINT	 .u5
AMAXER

IhLTSF
"	 TRA

2SOF

21.33aJO p UE-Li 21.13uw p6JE- i 61.7083148E+01 0.	 69.732181TE•-L1 28.9823225E+G1 0.	 38.024G43GE-01
^3.	 -1ii.3d1237E-d2 D.	 25 . 9626763E- 02 28 . 9647167E + 01 99 . 8244aiaE+00 28 , 9846,173E+01 0.

23.2964272E-u2 75.166c359E-,2 ^. 	 -1p.2555551E+OG L.	 -46.WiZ8458E-J3 ^.	 Tp.5fi1110TE-p2
v.	 Y. -21.5L84137E- Di u.	 -3u.807d924E+0u t2.457.t&U6E+J4 J..	 d.

LGEAR -

`	 'DELTA	 P	 P2

14^c 14J295E-52 96a295661a5E+M u.
12.556.1121E-02 Z3.8J47S47E+54 L.
12.556,,1 E-J2 23.8,,475L7c +u4 L.

HJVP	 Y6PT	 FTRX

33.603d^d:t-d2 SZ.33&55^4c+11-54.b517533E+0Z
12.,.567 lME- Y4 72.5..;4373F-u•+ 73.5932524E +y.1
;2.1+567923E-04 7t.53u2373c-L4 73.59325Z4E+6d

Silt	 SOL	 S

-85.3B6tl383E-V2 6u.9J.23449i.-sl 9e. 6532333E-.^2
15.53418A4E-J1-i6.36518.SE-u2 14.6527482E-L1
15. 5341814E-J1-2h.3ii5:.4:,5c-u2 14.6527482E-111

FTRA	 F1RO	 FTR3

	

-36.139a.96E+i2 0.	 -13s8398L67E+04

• FZM •	 LM	 M'!

	-13.9357629E+04 8.	 19.76W 53jE+J4

YPGS

38.74d99siuE+L2

TFFS

S
I
w
e31

G.	 u.

{F

5IXOEGERALZE^EOriPUTRGPROGRA?4 STUDY

2	 CASE LROLL	 STAGE 1	 PAGE	 176

FT	 SR	 SF

16.3314726E+03 ,11.267t449E+80-16,2324229E+C3 2p.
61+3332974E+03 18.59214G2E+D p -66.6217465E+03 15.
61.d33297ZL+33 18.592i4u2E+6u-60.6217465E+V3 15.

FTRY	 FfNZ	 MA

d.	 -16.2654 28E+G3-51.7976422E+02 0.
^.	 -61.6383321EE +u3 74.0119891 +Ju G.
u.	 -61.,,383321E+u3 74.u119891E+sd G.

5202	 sdul	 S2
a. 0.	 of
0.	 a.	 8.

MTX	 M FY

D.	 19.72111387E+64 0.

NH

13.c14L296E-02
12. 5563121E-:.2
12.556,,121E-02

OMET01	 OHET

-21.5623509E+02-24.8716125E+01
94.8871655E-01-2a.7I2?d 93E+di
94.8871655E-01-2a.7127893E +GI

HTZ	 FXH	 FYN

-36.13911696E+82 d.

AA	 F02

11505472E+00-58.73338a7E+@2
1328382E+0L 294036920E+u2
1328382E+OG 29:4336920E+32

HB	 OOELTA



Q^
10 'V

9D

1
(A

SIX OE(G^FEiALIZEUEEONPUl7ERGPROG-IIM STUDY

INDSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE 177

T(IJ
p . J.

SACl

32447IL WE-03 29.55d7475E-G3-12.4.39 p 99UE-G2	 0.	 6• 74.BL6135SE•-44	 U.

FLEX

POINT X02F	 X02T	 Y02F	 Y02T ZO2F	 Z02T XUIF
X.71T Y41F	 Y01T	 ZOIF	 Z01T X00F	 Y04F ZOOF

19.6.800uJGE-ul Q. -35,7024372E-01.0.	 G. -22.274.1677E-02-37.5187541E+00 On
28.982a7dYs +iil
2i1.uG-.l

u
-G.

ba	 -6$.3458128E-03 11.5767454E+Od
-3r.5649C40E-Oi	 U.	 G,

p ..	 0.
+00-+00f5.2d20319E20.925569QE

-19.34333GQE-03
.'Jc:4Yc

28.9473755£+u], u. ,,.	 25.5442167E-03 10.2767u92E+0d d,
0.

-15.4678876E- 03
3n,.G3j	 ^,i.,,t:-ui G. -19.7463726E-Q1	 fl.	 C. 16.8343189E+0O-i3.5591278E+04 .
E8, 972 8 45c+UL
4^.v.0tiJvY.c^ul

u.
a •

,.,	 -3tr.8352Li8E-04 32.7693659E-01
- 1w.La-92534E-4i	 u.	 U.

0.	 G.
-21.3242727E+00-47.2153947E+OG

95.3201822E-0 4
0.

28.58C59idc+ul U. ^.	 -14.061441yE-02-22.B1OSWE-01 G.	 0. -14.fi5G1842E-13
LZliOING ROLL

ISS =	 i	 ILR = = 0	 IDS = i
ALITS

TI TR

17.17:0,^^E-0Z 19.42dOOUGE-21

+	 PINCH AUTOPILOT

OELQN ALPHAS	 ALPr1O1	 ALPO01	 ALPHET OELQUE

36.29J46,r6E-61 21.p;62187E-02-1L.2555551E+08	 0.	 22.3562187E-62 80,0000060E-01

INTEG RTH. HT = 4..6a:UQG JLE-u3
INTEG RTI(. HT = 4.L:iju.,J']UE-J3
INTEG RTN. HT = 4.UBnu5uJLE-33
INTEG PrN. HT = 4', p u	 .^uuoc-v3
INTEG RTN. HT = 2.YIIYL17UJLf--u3

2SOF

21.63JJU;edE-di 21.d3ujd,,.i£-ui 63.1572389E+01	 0.	 69..6062074£-vi 28.9736126E+31	 0. 12.3691956E-pi
as. - 1- 7.13661ISE-J2	 a.	 25,9528750E-02 28.9738766E+01 99.7491772E±QO 28.9738653E+01 0^

25.6417159E-02 -. 	 ..	 -98.2066649E-C1- -58.7,158194E- d3	 8. 15	 894879E-023
d. , -1 2.6788353E-G1 	 4.	 3 .1912305E+08 12.467100,7E+ p 4	 0. 0.
G• 3.

LGEAR

.r

-	 'mot."'"	 •^ZY	 .mow.....' " r	 ..



TTI1
u.

SIX 
0EGE11 Ra iZE518ROiPUghRGPROGRAe1 1TU11Y

	

INOSOF 2	 CASE LROLL	 STAGE 1	 PASS	 17a

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

14.8816077E-d2 2u.9111151E+,14 u. 	 26.2864463E+u3-24.3183465E+03-2G,3465149E+03-12.1596274E+qG-31.0675270E+02
1Z.5Z2T975G-0Z 63.1584345E+„4 (1.	 61.49'a4761E+03-22.125673dc+0j-6d.252938bc+d3 45.688758itE+0 p 15.St92198E+82
12.b2d7975t-o2 c3.15d4.,5^+a4 6. 	 61.495+761:.+63-22.1256731.E+0u-^6U.25293G6F.+1.3 45.6887580E+00 15.8192198E+02

t
GJ
co

HUVP	 VGPT	 FTR><	 FTRY	 FTRZ	 HA

GG.6192112E-43 36.45796ti.2E;-d2-15,9314534E+02 0.
99.LZ978d2E-J4 59.56596,8E -J3 6L.9u12171Etu1 0.
99.G297662c-414 59.56596c8E-93 64.9012171E+51 J.,

53c	 SDI

-68.b5!TB3bE+0J 47.658ioZ94t-ii 12.1556.r5E-ri U.
-86.1L73a74E-u1-i9.3334d1.5 s-1.2 14.5633353E-61 J,
-?6.1S73i74E--u1-1d.3364da5c-d2 14.5693553E-61 d.

FrRA	 FTRU	 FTRG

	

13. O0 lid4Z4E+ui u.	 -14.927739dE+04 d.

FZH	 LM	 H9

	

-14.8M 938+u4 0.	 58.5663346E+04 0#

VPCS

38.7483906E+42

TFFS

L'.	 0.

NB	 OOELTA

G.	 14.8816977E- u2
0•	 12.6227975E-02
0.	 12.6227975E-02

BHET01	 011ET

-59.6832713F.+Ui-32.LG75815E+;1
78.4735955E+08-28.7334419E+01
78.47„5955E+00-28.7334419E+01

FXH	 FYH

13.0048424E+01 0•

-26.2812G54+03-14.3239853E+02
61.4971892 +03 bi.2„7„645E+C1

-61.4978892E+L3 u1.2u7u645E+01

5202	 5201	 S2

].	 04
u.	 d.
a,	 o.

HTx	 H rY	 HTZ

57.32972.5E+L4 0.

HM

SAC1

32o4817894E-03 31,4967163E»03-15.5125452£-02 0. D, 68.2509353E-04 	 C^

FLEX

POINT X02F X02T Y02F Yt12T Z02F	 Z02T X01F
XJ1T YOLF YOU Z01F ZBIT XOGF	 YOJF ZBOF

10 0. -25.7354454£-ui 0.. 65.6,772493E-01-42.5714„92E:+0C 0•
28.9739659ct..l 6, 1.e 2•1 .97$8761eE-02 86.T83.^496E-iii 8.-10.3166621E+00-59.4940768E+ 0G

-20.6752775E-03
26#6wa qui E-tit J. -1E..0140133E-01 d. U. 4,
26 94ud3de-tui u. U. 18. 2936499E-02 7h:3193889E-01 q .

-23.2123723E+00-54.2914674E+0i:
-41.5913236E-0$

30.GJaJ.0jE-ui 04 -B8.8891344E-L2 u+ L. 0.



5'

GENERRLIZEd-URPUTER PROGRAH -

INDSOF	 2	 CASE LULL	 STAGE	 1	 PAGE	 179

280646371Et11 1 d.G.	 -25.5797454E-fit 49.467 13263E-02	 0. Q. 14.178951f3E-A3
A0 .8{{^0d086E- u1 d.	 -38 . 3515171E-02 Or	 37.0534446E+90 1707002194E+00 0,
21iG7K1495Etu1 15.64794931;-02-41.474d29EE-Q1 	 Q. Q. -28.9934957E-03

ISS =	 i
LT^lOING rtOLL

ILR = ICS = 0	 IDS = 1
AU TS

yI TR

17. 1.11830 ua-d2 19.92111461. uE-%M

PITCH AUTOPILOT

OELQN ALPHAS	 ALP-M ALP001.	 ALPHET	 DELRDE

30.29.14646E-41 21.056L1871:-:12-98.2866649E-Q1 d.	 Z1,0562187E-02 80.060 M E-Qi

INTEG RTN. HT =	 2.LJ01.u88dE-d3
INTEG RfN. HT =	 2.1,44f+u0Q0E-uTZRE

DEFLECTION EXCEEDED	 DELTA M =	 1.9917309E-0i
INTEG R,TN. HT =	 2.LuuuMDE-133

2SOF
z
Ll	 Zi.855404uE-01 21.859,,4 GE- 31 63.8031i44E* a i Q.	 69 . 5482273E - 61 28.9?04782E+ 0i d. I5. '7244624E-02
tp	 6i	 _L 5.9786 ' 89£-42	 u. 25.9498354E-62 28.97d4825E+ d1 99.725825GE+66 28.97(14710£+01 Q.

25.9279863E- u2 31 . a9d7357E- 83	 G.	 -91.68859GSE-01	 G.	 -5i,271347IIE- 83 d. -20.1798159E-03
6. d.	 -17 . 8629L17£-ul a.	 -32 . 15QJ550E + LJ 12 : 4671656£+44 0. 0.
0. 4i

LGEAR

DELTA P	 P2 FT	 SR	 SF AA FC2

i9.9173a88E-d2 32.ZS47J4AttJ'i	 v. 37.6899268£+Q3-28.73326a4cP0L-37.i?5798QE+d3- 42.8566483E-Ai-12.51313$2£+Q2
11.8311685E-A2 22.% fi9475S+44	 u, 56.1221120E+i.3 85.33,39326E »G1^55.5317656E4fl3 21.7d7237.5E+0Q 51.0746493E+02
11.837,1685E-d2 22.7-09475E+u4	 G. 56.122112bE+03 85.330332GE- u1^55 . 5317656E+ 03 21.7u72d75E +00 51 . 0746493E+02

H;IVP VGPT	 FTRX FTRY	 FTRZ	 HA 110 DOELIA

84.4130iZ.;E-33 5u ? ?6557dE-d2-3.,.3d97823E+ 42 6.	 -37'26 . 5739777E+ d2:dgy18LH + u3- U. 19 . 9173488E-ill
12.5djd843E-,;3 ?7.d:7_5BZE-o3 71.8415799E+di 0.	 -561219183E+u3 72.7717869c+Q1 Q. 11.8311685E-d2
12.8J4ad 43E-u3 77.ur7d382t.-43 71.8415799E+u1 J,	 ^56i1213185E+63 72.7713889E+111 0. 11.8311685E-132

S32 SO1	 S SZU2	 S201	 S4 13HET01 OHET

-69.592324,.E+yj 3u.246 1592E-6i 13.i,365533E-u1 8.	 04	 0.	 -i1.6724907E+02-33.9583056E+01
-19.3363311E- 41-34.74821tiGr-u2 14.5d65644E-01 Q.	 0.	 Q. 93.2962678E+06- 2d.5u95365E+di
-19.33oad11E-111-34.748:168£-32 14.5u65644E-0 1 0.	 04	 Q. 93e29Ei2678£+4L- 28.5495365E+01

FTRA FTRE;	 FTRG HTX	 HTY	 HTZ FXH FYN

0.0

'p.

C
0

> 0.
r°_ @l

A0-



4

O

-17.467++da2E+6Z 71.
FZH	 LH

-15.6122ua2E*u4 0.

•VPCS

38.748998uE+d2

TFFS

no	 0.

six DE
82ff Afzz[RiE8o

	

IN0SOF 2	 CASE LROLL

-14.9334012E+,)4 G.

	HH 	 NH

98.w392d63E+C4 0.

SAC1

' 32.4595541E-03 32.362194BE-03-16.068T28E-02 0.

.FLEX td,

POIHT X02F x027 V02F	 YOU Z02F	 ZDZT	 XDiF
UIT YDiF Y01T 201E	 2017' x00F	 YDSF	 ZDOF

10.G6u1y ^LE- J1 ta.. -29.16272J3E- 01 0.	 as	 -95.6925151E- 01-69.z3raa6aE+nn	 n.
+ui28.5707572-e_-ui

26	 L5JZ..u3E
0. ^.

-14.3912825E
9y.9126745E-n3 7G.66TdZ44E-01

-01	 p .
0.	 n.	 34586666E-0

28.939d944E+l,x
U.
6.

0,
.	 -26.2787581E-173 57.367691a E -01

-52.7a41694E-0i-6d.1G49461E+00	 as
1}.	 6.	 -26 n 2121492£-64

30 cua 1 LjE-ul U. -12.29T99b5E-01 U.	 0.' 79.1251949E-01-22.4197641E+00	 6.
28.,9622624E+01 '0. s. -47.6853(;89£-02»77.31884441-G2 6.	 8.	 45.92a3742E-04

:7427623E>•0.1	 a l aa . E- v1
?&. 9 	+u1;F54^E

Q. -12.2059632E-G1 u • 	 G. a0»01-32.2189691E-61	 as
. d. 1. 77.8186613£-G2-42.3048„33£-61 6.	 u.	 _17.2630382£-03 w..f'

LANDING ROLL *:
I55 =	 1 ILR = 1	 ICS = 6	 IBS = i

At1TS

T1 TR

17.160,Wt.6E-04 20.145406AE-01 i•::r

PITCH W TOPILOT

0F.LQN ALPHAE ALPdGl ALPOD1	 ALPHET DUQUE

36.29d4fi4aE-Q1 21.05621tl7E-,72-91.ba85931E-01 8.	 Ei.if562187E-G2 BO.G000L4GE-41
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5IR 
©EGSfi RA! IZER EG^IMPU ERGPROGRAH STUDY

INGSOF 2	 CASE LROLL	 STAGE f	 PAGE

STOP

an

;	
7'	 41i;^.iu?r	 ^1 n	 1i^	 M	 f f	 I

- -	 ».^-...t...i-.:^^ '.•.:	 .l^^-^+rs++ .tea_.-^l^.r"M^..wxiNys+tid[̂  - .R 'ice-.^s.^..2^'-'
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r-i
tU

i9D -W

4W

ATABSI TAB 2
ATA-152	 2

ATAG10	 Z
ATABi1	 2
ATAB-1 2	 2
AT AEI 	 2
ATAB16	 2
ATAB51	 2
ATAB5Z	 z
ATAR53	 2
ATA13rb	 2
ATAB37	 2

CTAB.2	 13
FTAB ,' 2	 5
FTAH 3	 2"
TTAGi;,	 5w

VTAB;2	 5
VTA3.3	 5
VTAB54	 5
VTAB'.6	 5

TRA
REM	 BCD 3SDF2-PLANPLANE
MCASE 3CD.iLROLL
REM	 BCD 4INTEGRATION IHFORMATIOI
IVARSH	 u
TMAX	 4v,
AMIN-R	 +_G'35
P.RT.MI:4	 .4
AI:Ax6R	 OL-31
D£LTS	 .v l
PRINT	 .»5
REM	 BCD 3ZEQJ FOR SOFA-2

AMASS	
3874.699

GAH70	 -1.Aa.6t
VG77F	 29602za76
THTBO	 1.3394
PWHGR
INOP
INOAIla	 iu
INDFPA	 i
INDPLA	 i

ILUDGAT	 .I
INDrIGT .	 1
REM	 BCD 5VEHICL.E PHYSICAL PROP, DATA
INDVPC

VTA3Fi2^I1;^L. 537u.t1.
YTA3_Z	 2^:.^1.t97.j2E +6,5'4''^+71.597 2:i
VTAE;_3	 2^:,.^d.^97„2E+6y5Gv'».pi.597G?eaG
V.TAr3 - 4	 2»..i.597G2E+GvPCu«.,1.597c-2r-+6
INDXZS	 I
VTA8'6	 2 u1.LE+5 5LJ'.. 1.CE+5
RFK	 BCD 4hEmDYKAFV Ties	 DATA
INGA I R	 i'

DIRFF	 17.7
OZRFF	 56.7

ATA 184	 $7.957342,7E-3,-5.5941935E-3

1
i J

"' f^	 rEv^i	 t ^ ^ s

...^e.i»C^w'....£^ ...=i--^--wv_ ., ^.c•+...,_:... 	 tee. _	 .z _.,	 ^ _ ___ . . _. . 1:^,.at..._ . ^...,. ..



+,	 .^^' 	 4 '^

A 

f	 F	 € vi,^ILI^ilr^i

r

r-ir
w

TI WQ	 :^.4..2,979E-3,6.6931664E-4
INOA:1.	 T

ATABP7	 4.18351E-2,2..:H44E-2
INOAiG	 1

ATA0 .i	
23.973321=-2,-^3.955;349E-2

ATAB11	 5.745Z446E-2,3.7645688E-2
INDAl2	 1
ATALl1ti	 1.472,?79E-3,1.2354312E-3
INDA15	 1

INDA15	
21.725E-2,-:.45E-2

A T A 1316	 1. 25 ;-r - 4, 5 .0 E - 3
IND451	 i
ATAR!i1	 7.3ti1G484c-3j-.7i2797ZL-3
INDAE-2	 i
ATA952	 -5.2147852E-4,1.L23d928E-3
INDA53	 i
ATAB53	 -3.136a631E-4,1.8j652b8E-5
INDK56	 1
ATAB's6	 8.7E-3,7.3414182E-3.
INDA57	 i
ATA057	 2.]e»5 3.E363636E-5

VREM	 BCD	 NGIN THRUST DATA
INDTFF
INDTSD	 1
171S 	 4
TTAB-S	 -2.,^i.5,-i.,-.?!,.,.5,1.,1.7,2.

TTAB1	 Lr,
T,TAy1G
TTA1310	 Cr.t^•t^+t.•,G.
TTABSL:
TTAD1,3
TTABIU
TTA3:v	 u. t^.,3.,..y7.

ITi
i3Iu	 4.,v,,,,.,^.

REM 
RUT 

BCD 3LANDING GEAR DATA

MASS4. 9Y	 .19547,27.19587,
RX	 35..833 -2.8667,-2.83867
RY	 i	 »a.3 y333 +3.3353
RZ	 i:K 667,.5 95831.539583
THETAD
^PDEG	 D.
RGP,	 4.47
NTIPES	 2. 3. 3
RZEP,O	 1. 147:67,.1.13125,1.2 225
W	 .554117,,.E:3 167t.a74Mi.
DeLTAM	 .ig933a,.t954333,.195+3333
RLT	 1.5E+3

DAl 	 1.32.45,:3E+5,3.13129286E+51.3.8129286E-r5
BI	 1.2114257,1.412.191,1.412331
FTAB m,2	 2,:.	 .,in5ctq
FTAW3	 6,	 >... 7,6^33h,.1,.334,.4,.3"ab,i.,.336, 1C;.,.33F^
MOMENT	 1:2, i.b,2.6
NB	 s.

.7M"
,tJ

62 t
.

RF	 56.8792,n.8792
vz	 ^.
PZE.RO	 3528L.74;,c2s.,4_3ZJ..
VZERD	 u.161.,583, . 47--6435,.4716435.4716435
A	 .11^4166,.2573611,.2673fiX1

14
23 0

3T
41 '©



lhDCL 1	 I
NSMAIN 2
CTAB. 1
CTADZ1

:}.a 1.6667 t l.	 . . 23.
13drT01, i.)b./81r443.9c,443.92r443.52,443.92,443.{3

CTAB,.1 443.32
IE40C:2 1
GTA8' 2 V. 9 1. 6567,1.22., 3,
CTAD 1 2 136.761,IZ6.781,4.Z3E+4,4.23E+•414.23E+•4,4.23E+4
MT S 9L2 4.23+a,µ.232+4

ES
SD

.:,.7.11.

.J,_1:,33z.;	 _16667	 .ruu1.6667
1.3s"i 1.06£,72' .66r,

REM BCD 4FLrIxi^LE AIRFRAME DATA
INDFLX 1
NMOD E 4
GMAS51 66.5017,79.475727..8341213.11131
GFRcQ 1^	 188,1u.^:2 2 ^,	 59,4?. 3a$
SZMOO •^8 , — .i., — .IL,-.:^.—.:w42,-.17'?k2
SZMOD
ARMODE

-._33 6 .33 13^.^ 3 r. 3	 ' 659.v2.122.^iI2
0421.2-•134	 ,^.,-^t.?_9e-4	 .

ARVIODE ; .,_.2-._414,	 .,3.54^E-42^.
ARMODE G .,^.,.Lr":5:,..,-6.33.E-4 ► ".
ARMODE i .,,.9.:5v-»f_.?-3.34E-5r 4.
PF L,, ,. 2 ;.944, j.9..,..
PF
PF

E..9 .. 1 -1.2591	 .,1.9-.
I.,3.9C.915eJ.,.9d.

PF t..,J.,..274,?.,^.,u.
NPTS 4
OUTMOD
OUTMOD

+,. 2:.7L.1	 2v• ,±.,J•2•.973,-60385,.aa35,.DC35
J.9..^^.9i•9•,;•ru•,u.,.u$?^^-.Cd-?y-.153,-.365

OUT:100
OUTMOO u.,

.66
..^:;.^-.,;.gg	 .;L.	 i.. 9 .2^31	 -	 244},-.10729-.125

833	 L.2 '.91^i67ROTS
ROIS

4..67u.,	 35.
-2.eS3b^lr3.33^33,.5t,953,-32.33337a.'c.

REM BCD 3FLOT TAPE DATA
IPLT G
REM BCD 3AUTOPILOT DATA

BCD SA, EN GIN E DATA
RNDAUT
IN 2

YN
r

-14.aofi7,34.1567
REM BCD 3- ' — DRAG CHUTE DATA

LOCH .24-.
SSH Sb:o.
XCH -9.b25
YCH =.
ZCH -2.41657
REM BCD 5C. PHASE BEGIN-TERMINATE
IT.O
HF. X2.25
N F

RF 0.
HRF 8.796
OELTAH 3.
NLRI J
TI a.
KP C
VS 1
xs
TS 12 0
H5 4.

t

r^

v
to ^

FYI

13	 °}
19

13

37

7



r-N

i

AEADiS BCO ?f^^,811LD MANEUVER DATA

TTD
KE	 INT I
PM	 1i.5
REM	 BCD 5H. LANDING ROLL MANEUVER DATA
TSP J .
TRV
TCH	 7.

ISS
	 U.

ILR	 G

RE 	 30D 51. cNGINE FAILURE STAGE DATA
IC	 INT 0,0
X RFI
IT1	 INT u^.i
XRFZ	 ^.
ITZ	 iNT L, -.
HI	 C.
IHI	 INT :i>>
HZ	 r.
IH2	 INT :m.;
HRI	 u.
„NR2I	 INT L,a

IHR2	 INT :i3O
TRi	 id
ITRL	 INT 0-la
TR2	 G.
ITRE	 INT +,
REM	 BCD 5J. BRAKE GOND.STAGE DATA
IB	 INT ^90v'
TSKJ	 I.
IBKI	 INT
TBK2
TBK2 INT W73
REM	 BCD 4K. PITCH AUTOPILOT DATA
TST	 .2

RFALPH	 a.
DELALA	 ., I

PSH2	 0.
RFALP2
OELOF	 a.
DELQTO	 f..

DE L O(U	 h45.
DELFD:.	 5025

R:M	
BCD 4L. YAW AUTOPILOT DATA

DELGA	 .., 5

HPSIA	 .^5
RFPSI	 .5
PS PS I
DELRL	 -23.

REM 	 BCD AMvROLL AUTOPILOT DATA
RFPHI	 .5
DPHIA	 .'.5
PSA	 -r:.
DELPL	 ^-1Z.
DELPU	 +;.2.

1	 -

it



I	 ^

H
f
a,

E N 	INT gl ,T
H ROTTLE AUTOPILOT d

NOF

NIB	
INT

NLR.	 r.,..
NT O
U	 1.^^•
REM	 BCD 40. BRAKE AUTOPILOT DAI
.Mac

.1
DELI: H
OMECDl	 24 e

MBL	 0. p.;. 1 ^.
MBU	 -
REM	 800 5P .CONTROL RESPONSE DD
DELHS	 5.25
DELRPD	 31.5
DELA	 ir.

REM	 BCO 4101. INITIALIZATION
LAP	 3
MR	 11.

 4.'56478
DELODE	 4.55478
DELON	 4.55478
DELPO	 :.
DELPD	 ;.

PITC HP	 1
REM	 BCD 2STAGING DATA

RE8	
BCD 4AsG.ARS INTO PROGRAM

ISTAGE	 C
DECRES BCD 1HR
STESTO 

TRA 
110-

INDLG
REM	 BCD 48 . S40OTH IMPACT STAGE
AINGRS BCD 3CD_LTIC0ELT20DELT3
STEST TRA -.,tip- sLS^°.e5

PRINT	 2

AMAX SR	 .UU^5
PRTMIN	 ^.
AINCTS BCD 19IME5

TRA
ATAB51	 7.331bu64E-3 1.7.2797e"E-3
ATA852	 -5.2,-,47652E	 1..238928E-3

3ATAQ53	 - .13b8E31E-k;1..8: 652n8E-5
ATA356	 7: "J:
ATA357	 u,3
REM	 BCD

 BCD 4OiLTAIDElLTA20ELTA3R 
STAG;

STEST TRA . 11011.1

PRINT	 .u5
AMAXER	 .L?
DELTS
REM	 BCD 45.SriUOT )i IMPACT STAGE
AINCP.S BCD iUi)ELTI
STEST TRA - ;I

xr

O OLn ^g

-00
o
O ^+

to V

^ ^ F

i



I1,,•

M

Rpp
^ TT

%ER

^4

AMA
RAH BCD

.^_
tic

=.-	 AINCRS .8C
.
D 10STEST

TRA
ARINT
ANAXER

.^

BELTS
I USTF

ly fTt2A

N
1



r

U7TTF	 V77PFNqTTTF
DYNPP	 xG77F1	 K17F1
GA470	 SIGTO	 YHTPD
WTR7P	 FOC	 FOX

CH	 ON
® c

0

SY1c OEGENERALI2EDECGNPUTERGPROGRAM STUDY

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE

A.GEARS INTO PROGRAM

XkITIAL PRINT OUT FOR VPCS

XCGRF	 AREFF	 OtRFF	 02RFF

B.	 16.a5aoaeeEfaz 37.7eaaaeoEsaa .=6.TeaaeeeEtae

PRINT CODES IDENTIFYING TIME HIST£RY

2SOF

TIME	 TIRES	 XG77F	 VG77F	 HGC7F
PI77R	 QI77R	 RI77R	 AHACH	 VR77F
ZG77FL	 ALPHO	 BETAB	 ALPHOI	 OETACI

FCYpa
	 PP HT FO	 AX77F	 AY77F	 AZ77F

VPCS

AMASS

TFFS

HT	 HT

SAC1

CAVAH	 CA	 CH	 CY	 CL

2P 11-V

I 	 L	 j^d	 11	 t	 ` - 't	 1- 	 -

+Ca a2^ ?	 .-.-+.r-...+a..,.-s:+-^.:---...:^-•...^,.....,--•- 	 _	 ^y'f,rt 
s	 ^,!F f	

^w+r̂ x.^:^w`:Ls«•3 r..s .nhs- +^r..w.r,. ^F4-oW7^^	 --w«-_ 	 v-t .s—	 r	 _	 S'	 __	 _?_^- ; 5..	 ! .y,.,^̂



.Q

C)ag0
:0 T^

P°

ZSnF

1a.00001109E+00 29,0274042E+0! 0. 3g.0569126E+00
Q, O. D, 26.5337670E-02 29.4220760E+DL 10,4252977E+01 2 yy .6159994E+0$ O,

10.3393988E+q059:9992283£-01
0.

11.4999986E+00
08

0,
57.745485iE-Di

0.
Oc

Q.
-31.651§539E*0a

-11,6059053E-D1
L2 4E11 400503 110 1

0.
D. 00

Os 0.

VPCS

38.744990DE+02

TFFS

a.

T (I1 
as D .

SAU
H

29.7Yg58i9E-03-20.8749533E-tl3 61,9750589E-02 tl. as 15.3281670E-03
B

e

FLARE
^ AUTS

'^^'

ALFOES PHIOES TTC

11.580DODQ£+00 tlr 00

-. PITCH AUTOPILOT 

135LON ALPHAS AL FH01 ALPO01	 ALPHET OELOOE

26 . 8544760E-01-14.0024531E-07 Be D. -14sDD24531E-07 26.8544760E-01

IHTEG RTN. HT a	 1.00MOD06-03

2SOF
D iQ.000aaooE+ p0 29.4274042E+01 D, 59,85fi5i26E+0tl

^; p, D. Zb.. 5337b7 p E-0Z Z9.E22a760E+ p 1 10.4252977E+ p i 29.E159990E+01 Q.
59.99922BiE-41 11.4999986E+Q0 a. 4. 0. -11.6059953E-QI Or 10.3393988E+98
a. Qr 9D. 1422983E-q 2 a s -2E.3S02709E+OD t2.467100 p E+04 0. as

D. as

VPCS

38,7489900E+02

5	
--

7.

-'	 - -	 .,-..r,:.:.a-°--^°'--`"!-	 ..^+^b.m_% ^'..^rt^E-G+:.r_.wr.-^.±^„̀+ ^^-.,c. ̂ +^-^-^':9.-.:.++•Y^^^-+wiC.r. 	 -	 Y . ^	 _ t	 -, _.



S$% OEGR
GE

INOSOF 2	 CA

TFFS

1.	 as

4.	 @.
SAM

x9.77y5Al9E-Q3-2QnE749533E- @3 6Q.975QEB9E-62 @,

AUTS

ALPOFS	 PHYOES	 TT O

lleSftaQ044E+QQ Q.	 !,

DELON	 ALPHAE	 ALFHOL .
t4a^
'psi.	 x7.56G720pE-Qf-ly.0 @24531E-QP !.	 Q.

STAGE ON--DEGR. HR

sr^'

a	 ^'

y

uCs.

t G.	 15.3Z^167@E-@3 @^

ter-::. s



^:.	 i rc^	 ^'v_rr a al

l

^

s 
^:	

elf

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZZED COMPUTER PROGRAM

INDSOF 2	 CASE LROLL STAGE	 1	 PAGE	 Sp

REMLG 	 8 19 4Ba5H4DTH IMPACT STAGE
AIHCRS BO 30flELT1DOELT2DOELT3
STEST•059-.05s -405

TRk

25DF
D. D. 1 D.0n000QOE+00 29.0274@42+¢1

+
Oe

+O129.6!549!
+^ .0569126E+00'

0. D. 26.5337670E-Q2 29a622 p 7608+01 20.4252977	 Y
Q.	 -11s6054b53E-01 0. 18.. 3343988E+8059.4492289.E-01

O.
11.4999986E+00
Ds

0.
90.1422983E

0.
-D2	 0. -206.3702705E+00 LZ.46710QOE+04 D. @.

A . 0.

LGEAR

DELTA P P2	 FT SR	 SF AA FC2

Q. 35.2806000E+03 0. D. 31.97133.10E-01-38.9549765E+D2-?8oA56227TE+0! Da
On 40.32000QOE+03 Q. ! a 4.9315PBOE -01-10.773q99y6E+n3-3946383699E+0a Q.

r-^	 Do 40.3200000E+03 0. . 4-01-18.7799996E+03-39.6383699E+01 D•

HUMP VGPT FTRR	 FTRY FTRZ	 HA HS DOELTA

33a6g 00QOQE-@2 29.6159990E+01 Da 0s -D.	 Qa 0. -79sfi@95l5k£-01
33+CQQ0000E-D2 29s	 15459 DL+,p 1 Co 06 -Do	 00 0. -10.904662fiE-01 ,
33.6000000E- p 2 29. 159990E+01 D. 0. -00	 00 no -10.9046626E-01

S02 SDI S	 5202 S2D1	 S2 OHETOI ONET

D. 06 0. Q. 01	 0. 0. Q.
Q. 0. as as D.	 0. 4. D•
Q. 0. D• as 0.	 0• 0. Q•

FTRA FTRR FTRC	 HTX MTV	 PiTZ FKM FYM

D. no as Os as	 0. as 00

FZH LM HH	 NH

n o 04 D. no

VFCS

38.7489900E+52

TFFS

D. Q.

1w	 .

^r^'
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SIH DEGREES OF MEEOOH FLIGHT PATH STUDY
GENERALIZED COIPUTER PROGRAM

INDSDF 2	 CASE LROLL	 STAGE f	 PAGE	 11

T(l)
Is 0.

SAC1

Z9s77451119E-.113-2a6B74 13533E-03 60.97$0569E-OZ 0. 0. ISa32a167QE-C3	 Q•

FLEX

POINT X02F X02T V02F	 V02T Z02F ZO2T XDlF
X01T YD1F Y01T ZDlF	 2017 XDQF YOOF ZOQF

10.Oa0n00aE-D.! D. 91.2652002E-02 0. a• fl, -2d.913564fi9-aQl e.
29.02740 42E+0.1 0. as 0. 59.0569i2EE+Q 0 U. a. 1%:!;%629f3E-Q2
20.000aa g GE-Of 0. 10.2398.15E-af 0, o. a. -28.454420SEt00 0.
29.0274042E+01 Be p. De 59.05691ZE5+00 G. as 10 .76648611r;-02
30.OnaDUDGE-0'1 a. 92.5024062E-a2 0. Be an -26.1564Q1fE6-0A Os
2.9.0274042E+01 0. at as 59.4569126E+00 0• as -11.9779242E-Q2
40.00000DOE-nl 0 6 91.5277229E-02 a• 0. n o -24.3726.2.23E+0Q p.
29.0274042E+01 ae of .0. 59.0569126£+a0 0, 08 22'.9622210E-02

FLARE
RUTS

ALPOF.S PHIDES TTO k

11s5000003E+00 a. as

PITCH AUTOPILCT

DELON ALPHAS ALFHDI ALPDOV	 ALPHET DELCDE

27.5339224E-4t- f4.Q'J2k53fE-Q7 Q. 06 -14.0024531E-07 27.533922.4E-8i

IHT^G RTh. HT x a•00000900E-04
NTEG
INTEG

RTN.
RTN.

HT
HT =

14600OUGU -03
1.E000000BE-03

INTEG RTN. HT libDOOU Wq	-03
INTEG RTN. HT = II600Da a go E-03
NT?G RTN, HT a l.EtiaOgIlaonE-03
HT_G RTN. HT a 1.k•OGgg000E-03

INrr-G RTN. HT = I.A007gnagT-q3
INTEG RTN. HT = I.F000000nE-03
XNT = G RTN. HT = 1.5000gD00---03
Il1T2G RTN. HT = 1:6noGr)nap--G3
iNTEG RTN• HT = GC-n3
INT,G oRTNdHT I	 Gn p 7
	

.-nn003
INTFG RTN• HT = 1.v0080aGqr^-n3
W N RTN. HT = L.6nOpgnpa--03
INTEG RTN. HT = l.EgGgqOqG?-G3
INTEG RIN, 117	 a 1.E6013009F-03

0 (:)

®^



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COAPLITER PROGRAM

INUSOF	 2 CASE LROLL STAGE	 1	 PAGE	 t2
SNT^G
ZHT}G

RTH•
RTN *

HT s	 1.G00lIBBnBE-03

INTEG RTN,
FnIT =	 1.6000000DE-03
HT s	 Is6000040BE-03

INTEG PTN. HT =	 1.600Q0p00E-03
INTEG RTN. HT =	 1.s0Un0000t-03
INTEG RTN, HT	 1.600001108--03
INTEG RTN, H7 z	 1,GOp00U0p^-03
INTEG RTN. HT =	 1.6annU00n=-03
INTEG RTN. HT =	 S.nDODHO JR 03
INTEG RTN. HT =	 I.^000110Q0£-113
INTEG RTll. HT =	 1.60 p 9^] p OUa -R3
INTEG 11TH. HT =	 1 . 61i010BURE-N31 LEG 81114 HT =	 1. :OtEil4tiO0E-i13It1TES RTfJs 1i7 =	 1,oOOUfTU00F-113
INTEG RTN, HI =	 1.Gnl)0il00Gi-U3
INT=G RTN n HT =	 1.60000000E-03
INTEG RTU. HT =	 1•pnnn]n00r'.-03

.I4TE`G RTNv HT x	 1.h00Qd0U9E-"-0.3
IHT; G RTN. HT =	 1600,100pn-f-03
INTEG RTN. HT =	 1.60BUd0118F-03
INTEG RTN n HTy l	 INTEr, RTN, HT =	 I.S8097U0pf-03 `2JINTEG RTN. HT =	 1•F,0QUil070f-p3 a,

-	
IHT8G RTN, HT =	 l.FU0000DQA-03w	 INTE3
INTEG

RTN, HT =	 1.t00.1000UF:-03
0

INTEG
RTN.
RTN.

1.G p OnQO110FHT =	 -03
AT =	 1.En0Ud000F-03

^INTEG RTN HT ^	 1.60 p QUUBiln-Ui
NTLG RIN. HT =	 letBIWID W -03

INTEG RTN, HT =	 1.l.011170Uff-03
INTEG
INTEG

kTN.
RTH,

HT =	 1.o.000U0Qn6-113
HT	 00E-03 r_ c ^

INTEG RTH. HT =	 1.0001UM E-B3

2SDF Nd

50000000nDE-03 5 p . 0000000E-03 14 .8031 M
27.21391345E-04 	 0.

E+00	 •
2 .5!70136[-02

96,9255344E-01 29.0027313[601 	 0s 5 e3JZ19A2E+EO 4	 7_

a=2.94U8593E-0.1 ii,5617295i:r00 	 0. 12.6699115E-01
29.6034034E+01 10.4!22524 +01 213.5967121E031
0.	 -12.1827675E-0i	 0.

0
10.. 3434516E+000. 0.	 94.78371113E-02	 D. -2E.7864184E+00 12.4671000E+04 	 0. 0.0, 0.

LGEAR

.DELTA P	 P2 FT Sit	 S>=	 AA FCP

Os 35.28000A0E+03	 0. Be 37.LE1272GE-01-38.9549765E+02-78.8562277E+Q1 4.
G. 1106320000UEF03	 D. 00 44.6574281E-01-10.7799995EiO3-39.6383699E+01 0.
to 40,32000001:+03	 0. 06 44.6674i81F-Q1-l0.779999bEFp3-39a5383699E901 0,

JiUVP VGPT	 FTR% FTRY FTRZ	 HA	 HD DDELTA

`	 3	 1 r'M1 I j I	 ^	 T_n,r 1'y^. ^ ^ ^-- !Aww'i-iV

'3lr'^.lJ^'. _	 _.	 -	 ^.-...-__.`.^,..-t.-..........>...-_-r--'_ .. 	 '^°'Y"-a""°`ate-	 ^^.^•...[r^-.+.^!_..A^.;^.^,.....--'...': x^5r.'-r.--•--r->., 	 __='°^ `-`-v----`



,:54

SIX . EHERALTZ 0	 PUTERGPROGRAH STUDY

IMOSOF	 2	 CASE LROLL STAGE	 f	 PAGE	 13

33o6sa8ODIF-02 29.3973017E+af d• a. -0. as at -75 n 9784i9iE- 91
33 n bflflafl anE-fl 2g.5985279E+fl1 fl• 10 : -a. 0. as -9a,:1007321E-02
3396an0flOBE-11 29.5985279E+01 a• co -fl s a. a s -90r1fl07321E-02

S02 SO1_ S 5202 VOL S2 OMETOL QHET

Qs fls fl.
8• a. p n 80 fl s

1 n a n a. • fle a. 0. a.
no as no 0. as 0. as fl:

FTRA FTRB FTRC HTX HTY HTa FXM FYN

0. no o• a. as Go a. 0.

FZH LH HM NH

26 n4566471E:86 04 17.6487823E+aI 00

VPCS

'"' xn.r4e99flflE+a2 .

TFFS j

a n a,

T!I)
a. e.

SA61

3a.fl152517E-03d2i.97730x5c-Od $2s12k9652E-OT fls a s 12e2B75628£-03 as

FLEX

FAINT X02F X02T Y02F. YO2T 21]2F 2027 XO1F
YDIT YOLF YOLT TO1F 2 01T XOQF YOOF ZOOF

1e n aaa.aflane- fl Be 95.6591171E-fl2 0.
-03

as 51.432k685E-02-28s3kfl07k4Etaa 0s
29.11OZ7519E+a
2fl.0MUCCE-01

V.
0.

as
10.4579527E-01

13o13f848TE
no

59.22896i6E+1D
a.

as	 fl•
55.1pza79fE-02-27.5350363E+00

ta n S6A2969E- fl2
fl.

29,003ZI134E "I
30.000001M E - 01

a•
as

0•
86.6655680E-02

f6 n 332FU M-63
fl.

59.2528E12E+00
0.

as
-53.6545557E-02-

a s
27.1853834E+fl0

ifl n 795261flE-O2
as

29.fl028375E+Qi U. 0.	 -15 .2076542E-03 59,3247313E+00 0. a• -12.6042099E-02
40.nu aa0flE-qt as 95.9324761E-02 as no 07.3935752E-02-24.3453439E+afl 9.
29.0.UVCMEo-a1 11, Be 24.8658597E-03 59.4452341Et00 0. 00 22.9254624E-02

FLARE
RUTS

..^,5'. h^^..'	 -s,..._	 -	 -	 -	 _	 "^^	 _:.^r-G.,.e:,.`....^^S..:r^.^»•r^...r .•:::rye .,^.,...-..+^.;;;^,^-t-.,,^.e^s+H.1Lq. ^^c.:'.:
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SIX DEGREES OF FREEn011 FLIGHT PATH STUDY
GENERALITED COMPUTER PROGRAM

IHDSOF 2	 CASE LROLL	 STAGE 1	 PAGE 	 xy

AL'P05S	 PHIDES	 TTO

114190000E;00 B•	 Ile

PITC11 - A1ITOPILCT

DELDH	 ALPHA£ 	ALPHO3	 ALPEDI	 ALPHET	 OELODE

28e2790935E-01.61e7294630E-03 1?,6599115 >:-01 Be	 61.7294630E-03 20e2700935E-01

HTEG RTHe HT s 1.60BOD91JOE-03
NTEG RTN, HT s 1.60000000E-03
NTEG RTI,: HT = 1.6n000000:-03
NTEG RTN, HT * 1.601J00000s"-03
NTEG RTNa HT = 1.60000000E-03
NTEG RT11, HT = 1.1,0000000E-03
HT_r, RTH. HT = 1.6110110030E-03
NT£G.RTN. HT = 1.60039000E-03
NT zG RTN/ HT = 1. a0R30000F-03
NT =_G kTN, HT = 1.inom 0n=-03
NT=G RTN. HT = 1.t00i1DOOdE-03
hTe6 RTN. HT = 1.50nj0000:.-03
NTg-. RTN. HT = 1.60Onn00nr- n3
NTEG RT11. HT = I onO0000ne:-03
NTEG RTN • HT = L.Fflnnai10n=-03
NTE G 9TN. HT =
NTE G

I.i.11B311n00E-03
RTH, HT = 1.6001100110--03

NTEG, kTN. HT = 1.16011090041E-03
NTrG RTN. HT = 1.6000119110=-n3
NTtG RTN. NT = 1.tD000010	 n3
UTEG RTN, HT = 1.E"O9000nn=-03
HTEG .FTN I HT = 1.S WWI OnOF-03
NT 6r. RTN. HT = S.tinR3+lnnnc-03
NTEG RTN. HT = 1.E000O000a-03
NTEG RTH, HT = 1.601130n09--03
N1EG RTN, HT = 1.600110nOOE-03
11TEG RTN, HT = 1.60099000E-03
!NTEG PTN, HT = I.'30011nn00E-03
NTEG RTN, HT = 1.60R41040vn	 -03
NTEG R -N, HT s 1.•.0000500:-03
NT=G UN. HT = I	 ba nn9n00w-R3
NTH RTf.. HT = 1.En09r1909f-03
NTEG RTN. HT = 1.6n011110 09 =-0 3
NTEG PT1l. HT = 1.F000nOn0'c-113
NTEG RT.4 HT = 1.E000no01'-01
NTEG RTN. HT = 1.60471100044-03
NTEG RTN, HT = 1.6001106J-03
NTEG RTN. HT = 1.600n90J05-113
fIT ;7 G RTN. HT = I.60 Oil .100n---03
NTEG kTf1. HT '= 1.600000095-03
NTEG R7N6 HT = 1.EU00J000i.-n3

O
^ 6`y

t

.E



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

IHOSDF	 2	 CASE LROLL STAGE	 i	 PAGE' t5

INTEG:PTH. HT =	 1.6580000 5E-03
INTEG RTN. HT s	 1..50809000E-03
INTEG RTN. HT =	 i.fiQQO ]̂ OOQr»03
INTEG R.TH. HT s	 1.60090000E-n3
INTEG RTN n HT =	 1 n 60n0g000E-03.
INTEG $TN. HT =	 1.60000000T-.03
TNT:EG RTN. HT =	 1.bna070l9E-Q3
INTEG 'R711 HT =	 I.&Dn000..n?-n3
INTEG RTN • HT =	 1.6000U Ae-03

2SBF

10.000.0000E-82 1O.Q0000QQL-02 29.E96&769E+0Q 0• 93.7898797E-Q1 28.9775545 +Q1- 11 4 592613SME+60
0.
65.E446534E-81

h5 n 2950b07E-04	 of
11.625Q534EFn0

26.5840497E-02 29.5044982E+01 1003990553 +01 2 n 5772144E+e1^ 0.

Q .
n.

0.	 49.5833827E-Q2
12.9349867E-01
as

as
-27.2744307E+00

-12.7143277E-Qi
i2.4E7iQ00E+04

D ,
0.

t803544E56E+E0
8.

0. 0.

LGEAR

DELTA P	 P2 FT SR SF AA F02

0
36.2835.28O0000E+03	 . 0. 34.9155442E-0$°38.9549765.Es02-78.856227Y£+Q1 On

0 00. 40.3280008E+03	 0. Q. 39.9567089E-01- 10.7799996E+03-39.6303699E+01 0•
0. 40.3200000E+03	 0. Q. 39.956T084E-0i- 10.7799496E+Q3-39.5383699E+Qi 0•

!lUVP VGPT	 FTR% FTRY FTRZ HA HB ODELTA

33:65000DOE-02 29.5784944E+Q1	 as no -0 n 0. as	 -72.4166519E-01 0 $o
s3 6000Q00E-02 29,54013T2E4,91 	 0. 0 n -0 n 0. 0.	 +58.061041 Q

58.8618413-Q2
m T-

33.600.0009E-02 2.9.5Q01312CFQ1 	 0• 0. -0• Ds 0 n 	 -

S02 Sill	 S 5202 5201 S2 CHEM ONET g

a. O, as 00
Q.	 0a-0 nQ• Qo as an G.

Qr Q.	 00 Q. 04 00 Q. Qe

FTRA FTRB	 FTRC HTx HTY HTZ FYH FYH LA

nn

FZH LM	 NH NH

24.3554017E+80 0.	 13,85E7145E081 Q.

NPCS

35.7489944E+02

TFFS

3"	 -	 .S1r
4.1



INOSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 16

S. 8.

TII1
Be o.

SACS

38.2764687E-63-23.1194946E-03 63.33561341E-02 Be no 90.5418689E-04	 0o

FLzX

POINT X02F	 X02T VD21: V02T ZD2F	 ZO2T X01F
XDIT Y01F	 VOLT Z01F ZOIT XDOF	 Y09F Z00F

18.966".OGnE-Of D. 1G.0200456E-ni 0a 0. 86.421G3fi0E-02-27.5360657E+B8 8.
2a.9776449E +. 01 a. u. 48.9324026E-03 59. 4,iS94EE400 a.	 D. 16.7159974E-$2
20a0ndn8GDr-01 0. 1D.U.-7046£-01 n. 0 n 37.D596915E-0r?"2a.15a4752E}B$ n n
28,9795328E+01 O n a. 42.1@3003tE-03 5404914017E+O$ 0.	 0. 1009455988E-02
o.aaaoaa - o 1

IS
a e I	 OW5864E-03 a. a. -4R,1419188E-02-27.6543493E+40 •

8097'77"4	 81 a n 4•	 -43,3Ei365T E-03 59.5R90238E+0a G n 	 a -1	 . 1519492£-a2
0. 10.055738hE-al a. 0. 98.9801357E^a2-2F.2a83T22E+00a-t	 4a.7.ana0a80E^0i

29776 E4E+81 ne a. 72.5814667£-p3 59.8473816E+00 a.
	

no 23:16871106^92

FLARE
AUT5

ALMS PHIAES	 TTO

11.5000080E+0 0 D. at

PITCH AUTOPILCT

MELON ALPHAE	 ALFHD1 ALP001 ALPHET OELGOE

29.0985706E-01 12 n 585842PE-02 12.9349867E-01 D• 1206584M-02 29.0985706E-01 ^^p 2
INTEG RTN. HT = 1,60000000E- 03
IINTEG.RTN 4 HT x ie6 0000 M E-03
INTEG RTN0 HT 1.6000a0GbE»G3 O G
INTEG RTN. HT = 1.60000000E-03
INT EG RTN: HT = 1.500MCUE-03
IINTEG RTN. HT = S.Eaan000nc-03
INTEG RTN. HT = 10o08a0aaac-a'3

iINTEG RTN.
INTEG RTN:

HT =
HT =

1.6na;1n0Ga-a3
I	 tool " a	 r-03

.RINTEG	 TN. HT = 1nf^ 	 UO E-03n n
INT=G RTN. HT = I.r na ann an:-a 3 y--
INTEG RTN. HT = 1.ana0naalF -Ds
Ylvi 2G	 RTN. HT = 1.0014607E-03
INTEG	 RTfl. HT a I . 68G0GaaOF - a3 ss

`r s

Cr

.. 

2A i

s s	 s-

{  	 t	 i ^ i^ }x #y	 x / t

SIX DEGREES OF FREEOOH FLIC"T PATH STUDY
GENERALIZED COMPUTER PR05RAM



1-4

co

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAH

INDSOF	 2 CASE LRDLL	 STAGE	 1	 PAGE	 17

NTEG PTH„ HT x 14fi0A8D00D£-83
NTEG RTN. HT s •a000nODOc-113
NTEG RTN * HT = -,600500fl0E-03
NTEG RTN • HT z 1.6nOp00D02dD3
NTEG #TN• AT = 1•fu mn00^-03
NTEG RTN• HT = 1601)000 '-03
NTEG RTN * HT = M200nnpn0E«03
NTEG RTN. HT = 1.60nO9nflO---03
NTEG RTH• HT = IaE001J11a06-113
NT=G RTN. HT a 1.613009008_-133
NT =G RTN. HT = 1.6CpJ0p06E-G3
NTeG RTN. HT = 1.n00GJ009e-03
NTEG RTN. HT a 1.5009nnodt-03
NTEG RTN• NT a 1.r00000QQ F»03
NTeG RTN. HT m 1.i0001Ip00E»03
NTt!G RTN. HT = 1.6np9GDODE-.03
NTEG.PTN• HT = 1.6009n9nn^-03
N% G RTN. HT = 1.fnnUnpn01:-03
NTEG RTN. HT = 1.ban9UnGD"c»ni
NT =G RItl. HT = 1.oG0Q-19Q9E-03
NTEG RTN. HT = I,F'.Gnn110013E-n3
NTtiG KIN. HT = 1.op11nn007F=03
NTEG RTN. HT = 1.500000110i-n3
NTEG RTN * HT a S.r.0D0nn00!'-03
NTEG RTN n HT = 1.6nnnannn=-n3
NT : G RTN. HT = I. f.n09!18G0,^-03
HH; RTN. HT m I.bnUnn0QB2-03
NTEG RTN. HT = 1.LflU1111AW0	 -fl3
RTEG kTN. NT = 1.6000nDnDE-03
NTEG RTN. HT = 1•LGUG8n0nr-03
WEG RTN. HT = 1rfl1Fplfln9fl:-03
NFEG RTN• HT F 1.LnGOnOfl9--03
NTEG RTN. HT = 1.600010W:-03
NTEG RTN, HT = 1.5nannDOn_-03
NTEG RTN• HT : 1.600070GOE-03
NTEG RTN• HT = 1.6n0811000E-03

2SDF

i5.000006BE-52 15,DO p nOa p E-02 44.3803598E+QQ	 gge	 ^.	 652141 E- i 2e,952e+635E+R1 	 e.
- D2

59.9Q59T1lQ£+QQ
at

6d.1G80511E-01
62.8675C)UE-04	 D.
11.6903561E+00	 0.

2&.4e28395E• 6531898+ i 10.3856762E+01 29.5574749E+81
12.811J9e7E-D1	 d.	 -13.1985334E-01 	 8.

0.
10.3705821E+QQ

0. O. 1fl.4422113E-01	 0.	 -27.777eT87E+DD 32.4671000E+bk	 D. b.
Or 0.

LGEAR

P	 P?. FT	 SR	 SF	 AA FC2

35.280GOnUf+03	 0, 0.	 31,4902661 -o1-38.549765E+D2-7e•65622T7t81
0.	 3 •.811505-D1-1fl. 799996E+0 -39. 383699E+01

8.
0•s 40.3200000E+03 0. D.

au
au 9)

;a r-

1010a

I P^17,

r^1^ •	 ^	 4	 4	 .l;	 -...:.Y.K.	 i'^2'^{,--^̂.'r". -̂ 4''^''^'^.^'!}'^"!{".wl^+Y.'.'^. c-^.+T-^^.r,^-'A•^-- ^!Y.	 3. Win'-



SIX DEGERERALIZEGEC4MPUT£RGPROGRAM STUDY

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE	 f0

e• QO.3250fl00E + tl 3 0. no 37.581i505£-O1- i0.7799996E+03-39.6363699E+01 6•

MuVp YGPT FTRX FTRY FTRZ HA	 MB DDELTA

33.6e00000E^92 '9.55909i4E+01 0. 0. -0s Qs	 an -6961 0772ZE-e!

1
3a§00000" g-fl2 29.5612156E+01 0• a ♦ -a. Q•	 a• -24.8322627E-02
33000000E-02 29.56121666+Di Os as -D. tl•	 0• -Z4•a322627E-02.

S02 SD1 S 5202 S2131 S2	 OHETDI 04ET

D• D• at 0• 0 n 0.	 +D• tl•
q, 0. 0. a. Os 0.	 D• Q.
0• 0• 0. 0. 0. D•	 D. 0.

FTRA FTRa FTRC HTX HTY HTZ	 FXM FYN

0 n D. q. Qs ^{• D• as as
FZH LM NH NH

92.4659029E-01 0. 40.7664789E$00 0.

►-t	 VPGS

t+ 33.7489900E+fl2
LO

TFFS

g, a s

T(11
' Be o.

SACI

J0.55662T1E-03-24.2740905E-D3 64.57a439lE-02 Q. D. 57.805229.5E-04 	 00

FLEX

POINT XDZF XO2T Y02F Y02T Z62F	 Z02T XDIF
HIT YD1F Y01T ZDIF NIT XDOF	 YOOF ZDDF

10.04DDOODE-81 Q. i0.4005SQ5E-01 Ds 00 $5.!!04423£-02-27.e883&is£+QO 0.
28s952163hk+01 D• 0• 83.9243789E-D3 59.TW)6T5E+00 0.	 II• f9a0T31992E-02
28sDD8D8 g 8E-01 . D. 10.8968562E-01 0. D. 77.4755869E-03-28.4993556E#DD 0.
28,9533183E+6! 0. 0. 52.2996503E-03 59.7377182E+OD q .	 of 1i.1880385E-02
30.OA00600E -01 06 10.5236131E-D1 0. -17,7023431E-02-27,8902810E+00 Oa
28,952285!SE+61 Oa no	 -59.5530950E-03 5

8,
9..8642718E+00 0.	 D -12a4155D96E-0Z

48,0000006E-D1 O. 10.5231357E-01 0. 6. 74,2456941E-02-26.. 2991382E+00 0.
28.9521921E+01 0. 0. 11.3863919E-02 60.2231144E+00 0.	 0. 23.6383140E-02

i°^ rtJ

^f3



.1

SIN 
OEGENERALUE EC

IHUSOF 2	 CASE LROLL

RUTS
:ALPOES	 PHIOES	 TTO

11.5EOd6ddE+ER er	 no

OELON	 ALPHAE	 ALPHOi	 ALPO
29.9#99T93E-0i 19.0356i13C—E2 12aEii3967$-Q1 as

t
Iv
Q



D.	 D.	 0.
tl n 	 6.	 9.
0.	 D.	 O.

HTX	 HT Y

O.	 -24,643II5031:+9k D.

20,979914a +01-296473329E+01
20.9199140 +01-29.6423320£+9L

HTZ	 FXH	 FYH

28.3228910E+03 0.

SIX DEGRE S OF FREE0t1H F TGHT PATH STUDY
GEN RALIIED CONPUT R PROGRAH

2	 CASE LROLL	 STAGE t	 PAGE	 SE

ISS F i	 ILR =
LINOING RCLLICS 

s 0	 IDS a 1

INOSDF

RUTS

TI	 Tit
tE.9500080E->)2 M1.860900gE-02

PITCH AUTOPILCT
DELON ALPHAE	 ALPHOI ALPODI ALPHIET OELODE

,0,6ZS7623E-01 23.4968797E-92-93.2446600E-01 D. 23 n 4068797E-02 41.6537623E-01
INTEG RTN. HT s	 1.99909 099E-03
NTEG RTH. HT x	 1.00900690E-93
NTEG RTH. HT =	 1.06099900E-03
NTEG RTNa FIT	 S.D000000DE-03

2S6F

i--i	 61.9599094E-02 61.95900DOE-02 18.2354785E+01 0. 71451424i5E-01 28.8715473E+91 0. 47.9609093E+6D
1	 9.	 -57.4163149E-03	 0: 26.2156271E-02 29.2471939E+91 t0,t771455E+0f 29.26602'06E+01 4.
IV	 -1k.TtSp5EO6E-01 94.3172749E-01	 0.	 -8413673478E-01 O. 28.9358945E-02 9. 97.21D8469E-01.
--+	 11., O.	 76.1005372E-01 06 -58o0025239E+00 12.4671009E+04 4. as

Be 9. D0
LGEAR

DELTA	 P	 P2

0. 35,2800098E+93 9,
14.4163498E-02 30.0659738E+84 as
14a416349BE-02 38.0665738E+04 9.

HUVP	 VGPT	 FTRX

33.60 M ODE-D2 29.2597029Ei-01 4.
22.3454122E-83 13.fii58718E-02 1.6.57B4f9DE+02
22.3454L22E-93 t3.615971DG-92 16.5784190E+02

S02	 SOL	 S

-10,555266EE+08-4!.9177575£-D2 15.2758649E-91
-10,.552E68E+OD-41.9177575E-02 L 5.275DE48E-OL

FTRA	 FTRO	 FTFG

284322891 DE;±83 D. 	 -14.5692 766E Q 4

FT	 SR	 SF	 AA	 FC2

D.	 -22.7121232E+00-38.9549765E+02-71^s8562277E+01 Oa
T2.8463829E+03 -26,9267398E+00-71.530T2f2E+03 k0.aM 9E4E400 74.3252619R+OZ
72.8463829E+03-2E.92E3386E+00-71.5387212E+93 48.0830964E+00 74.3252619E+02

FTRY	 FTRZ	 HA	 HO	 DDELTA

D.	 D	 0.	 -46.5120153E-91
8s	 -74.. 191608EE+93 16.3643336£+02 0 ► 	 14.4L63498E-02
9.	 -T4.i916D0E£+93 16.3643336E+02 0. 	 14.4163498E-02

S202	 S201	 S2	 OHETOI	 04ET



w-t

1 '^	 i17

IN4SOF

FZK	 L 

-i4.fx4a357E+D4 0s	 _	 -24.e

YPCS

38 * 74 09900E+112-

TFFS

0.	 D.

Q.

SAM
^2.3QOa9y 1^-D3-7ia33T23a1E-114 411.0

FLEX

POINT	 X02F	 XM	 YO2F	 Y02T•	 702F	 202T	 X0iF
XOiT	 Y01F	 YO1T	 201E	 ZOLT	 XODF	 YOOF	 200F

10 * 0000.00DE-01 .Q.	 75.D5607?3E-01 0.	 0,	 -12.2771290.E-01-55a2968182E+QQ D•
26,5706S69F+01 an	 D.	 -43.4240241E-02 49.97fi33311C+Qa 0.	 0.	 14.a11964aE-D2
20.0900o00e-01 no	 T3,E289264E-01 D n 	 D•	 35.04699111E-02-54.4240641E+00 0.
2a.360022E+o1 .a,	 as	 -46.0705511E-02 49.5144576E+00 0.	 0,	 a3*649700DE-03
30.0000000E-01 as	 79.2719122E-01 0.	 0.	 -37.2775762E-02-58.6386750E+00 0.
2a.86919'10E+01 Q.	 at	 0.8997422E-02 46.2668208E+DO C. 	 a.	 -93.436156CE-D3
40.0008fl00E+01 Q•	 77.76115962E-01 0.	 0.	 -tl*958G239E-01-62*1731148E+00 Do
26 705045=+01 0.	 00	 -67.0175070EE-02 45.4341743E+00 0. 	 D.	 1a.1617486E-02

LANDING RCLL

nu Ts	
ISS = i	 ILR = 1	 ICS = a	 IDS = 1

TI	 TR

111.95000011E-02 43.00000DDE-02

PITCH AUTONILCT

DELON	 ALPHAS	 AL41101	 ALP001	 RLPHET	 OELOOE

30.E287623E-01 23.406097E-02-34.3673 M E+01 0 n 	 23,466A797E-02 42.7037523E-01

INTEG RTN *	HT z 1.00000000E-03
INTEG RTH.	 HT x 1.00MOGDE-03
HTEG RTN.	 HT = i.00000000E-03
INTEG RTN.	 HT = 1.00000009£-03



2SOF

63.E5QQd0QE-e 2
06	 -55.8

6179 QQeeOE- 0x
485117E-93

L8 9 82G7719£+0f at 71.9580541E-01 2saE8e697 EaBi Qs a .L654653EFQ0

-19,3679560E-Q1 92. 7517313E-01
Be
0.

26.21213858E-82
-7146439LZOE

29.2632957E+01
-01	 n.

10.175124 E+ 1
37.9216068E-02

2g•2625544E+Q1.
Q. 9b.543R865E-Oi

0.
as

637.6663454E-01 0. 0696#0fE+00 12.4671000E+04 Q. 0.
0. 0.

LGEAR

DELTA P P2 FT SR SF AA FC2

0.. 35.2800000E+03 as 0. -12.5647480E+00 -38.9549765E+02-78.8562277E+03 D.
12.8641829E-02 28.7971QE2E+04 0. 60.6639297E+03-23.8480199EtOq-59.4149957E+03 45.9240317£+110 16.3155629E+13	 .
12.6841829E-02 2807971062E.tOrf 0. 60.6639297E+83-23 n 84dOL99E+O0-59,4149857E+03 45.9240317E+00 16.315562sE+03

KUVP VGPI FTRX FTRY FTRZ HA HB OOELTA

33'.600O M E-02 29.2470964E+0f 0. 0. 0. 0.' 0.	 -46.5256174E-Of
36.5758033E- 0 22,.283EL44E-02 22.6479988E+02 0. -61.9207126E+03 22.7478343E +1z 0. 12.6841829E-02
36.5758033E-03 2'L.2d3E144E-02 22.6479980Et02 0. -61020712EE+03 22.7478343E+02 E. 12.6841829E-02

SD2 SDl S 5202 S M S2 CHUM OHET
06 0. as 0. 0. 00 0, 0.

-96.4231701E-01-02.1050120E-02 15,1707475E-01 0. 0. 04 29.i638901E+0.1-29.1375858E+0L
-9fisk231781E- q 1-#2.105fii2OE-02 15.1707475E-01 0, A. 0. 29.1538901E+01-29.1375858E+01

FTRA FTRD FTPC HTX HTY HTZ FXH FYH

25.2342301E+03 Q.	 -12,1327959E+04 O. -19.3822051E+04 as 25.2342301E+03 0.

FZH L.H HH NH

-12.164026fEtO.4 0,	 -19.3778949E+04 0.

VPCS

3817485900E+02

TFFS

T411
as as

SACL

32.2692174E-03-60.3658629E-04 46.607194E-02 as Q. L8.L059536E-03 0.

i-a
1
N
C)

0 Q

C
0

to

^ b^^

SIN DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED 004PUTER PROGRAM

INOSOF 2	 CASE LROLL	 STAGE i	 PAGE	 60'



	

l	
t	 S	 '^	 Fi I	 Pl r ^i II

.
i^ I^ 1 F̂ 	}	 ° -	

. i -W -
	

SIX

^^R9wiF6sf+his-".t^.`	 ^.	 C	 1	 1	 ._^
i4 w M *•'

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERAt,IZED COMPUTER PROGRAM

INDSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 61

FLEX

POINT X02F X02T Y02F VOZT ZD2F	 it! T
XOOF	 03F

XD1F
XVIT YDIF YDIT Z01F 20LT 2DDF

I N
49ODDOE-BS B. 6fis6487£37E-01 11. D. 4cgJ.2169613E-02-49.3619608E+0B Bc

8.8798776E+0 p,
0.40pp0008E- p 1

B.
0.

9•
65.91132029E-9f

-45.2045461E- 02
D,

49.2245621E +OD
D.

h•	 D.
49.fi3575B4E-01-44.3036722E+0Q

x'J.9t31DBfiE-B2,
Q.

=+0328.80$9702
30[OD11Ia D OF-01

D.
O.

D.
67 . 11503901E -01

-40*6457985E-02
D.

48.8238297E+00	 0.	 Do
D•	 -43 .4929999E-01-55e566R188E+D0

74.62345211E-03
0.

28.878t947$ ► 01 0. 06 42.0742187E-02 47.419138DE+DD D.	 0. -B4.4052197E-03
40.DOODODOE-01 at 69.4647305E-01 0o D• 31.9E546E4E-01-49,5383407E440 D.
28.1797069E+01 0. D, -64.9V99634E^02 44.6i24942E+00 9.	 D. t6.82b8183E-D2

RCLL
ISS =	 1 ILR =

LINDIhG
ICS = 0	 IDS = 1

r, AUTS

TI TR

18.9500p09E-02 45 081106DBE-02

yy'^
r^
1 PITCH AUTOPILCTt"

f
N

DELON ALPHAE ALPHDI ALPCDI ALPHET DELOOE

t 30.6227623E-01 23.406E797E-92-71.5439120E-0L 0. 23.40611797E-02 43.7537623E-01

a,
'iFl

INTEG RTN.
INTEG RTN.

NY =	 1.000900011E-113
HT x	 1.00000000E-113

INT=G RTN. HT =	 t. 00 0000 BOE-113
INTEG RTNa. HT =	 f.1100d00110x^03

2SDF

65.954000DE-02 65.95110000E »02 t9.4059691E+Q1 D. 72.2785761E-0f 28	 7863 	 0a ►5t81B5BE+BB
Oo

-22.404732JE-OL
^59.4.T41A48c-113
91 . 4T80r97E - D1

0.
D.

26+2091956E-112
-55 . 4879583E-01

24.2600072 +01
D•

10.1728249E+01 2B.E59tti94E +B1
43.8724888E-p2	 D.

O.
95.8652978E-B 1

D• 9• 55.6D82E8.4E-11t 0. -42.7895583E+04 12.4611DDOE+04	 D. 0 .
.Ni D . 0 .

LGEAR

DELTA	 P.

04	 35.2800900E+03 0.
,3936695E-02 27.22383251; ►04 a
3.936698E-02 27,2238329E+04 0.

HUVP	 VGPT

P2	 FT	 SR	 SF	 AA	 FC2

0.	 -28.72fi1411E-01-31.9549765E+02-78.8562277f;+01 0.

	

45.65t?_758c+03-18.0207715E+00-44.5268494E ►03 4!.3451640i+23543BD 27.	 ppE+l3
45.65iPT5BtE+03-f8.020TT15E+00-44.5268494E+03 41.345484+00 27. 2354TE+B3

FTRX	 FTRY	 FTRZ	 HA	 ma	 OOELTA

i	 .



5TUOYSIX 
OEGENERALIZEDECOMPUTERGPROGRA M

INDSOF	 2	 CASE LROLL STAGE	 1	 PAGE 62

333 n 6e5ee	 g a
S5 * 8e46.8	 ES Q

9.2455485E+01
33.9353627E-02

Os
26.00254+02?. p E

as n
-460.73833115E+83

ps	 -46sSS97EE
47 5318a

55.8046077E-03 33.9951627E-02 26* 0821420E+02
0.
0 * ^46.7363305E+03

Z6 * 79453i4E+42	 10.393E69
26 * 7945314E+02	 D n 	 15.3936655£- 0Z

S02 S01 S S2D2 5201 52	 CHE M	 CHET 

no as no 0. 0.	 D n 	 D,
-6s3S9 , L5,0280156E-01 0• 0s 0.	 3ks35i4633E+Di-28•y9fiy006E+0i'+83.9996454E"01-50'02235996E-02 15 n 02d0086E^01 U. at 0.	 '34.35i9633E+t}1-Z5.4964006E+Ci

FTRA FIRS FTRC HTX HTY HTY	 FXH	 FYN

20.71069BTE+03 6• -91.3025 517E+03 D. -13.3510929E+a4 p.	 20*7108987E+53	 Or

FZH LH HH NH

-91.4230290E+03 a t	 -13.2360002E+04 Da

VPCS

36.7449900E+02
f TFFS
N
U-1 a n I1 n

T11)
8a no

SAGi

32.2293161E-03-51+249226aE-84 45.534283ZE-12 11. a. 19.6462690E-53	 D.

.FLEX

POINT X112F X02T Y02F YO2T ZDZF	 ZDET	 YBIF
XDIT YDLF YD1T Z01F 701T XODF	 Y00F	 ZDOF

lS.00RnC68E-0i Da 54s6301E52E-01 0.• 46*5908203E-a2-42.8p93593E+50 	 8.
28,8870903E+6i o. no	 -45.2969000E:-D2 48.601053iE+0D 0.	 D.	 i3 n gi49395E-5E
20.OD600nnE:-0t 0. 54.5525513E-01 0o no 79*373i70fiE-01-34.5989009E+a8 	 e n
28.87tncRoEta1 11. D.	 - 27.3913030E-02 48.3293365E+06 D.	 0.	 67.9193273E-53
30.00OOOnna-DL no 55.3150E64E-01 a. a. -69.414945CE-Di-49.7441676E+00.0 n
2B.8862Wa2 +Ui 0. p. 36.4578460E-02 4E.b543E97E+CU Ds	 p.	 -77.0609042E-aa
4a;0000 nar1c-0L 0. 57.394ip92E-01 6 n 0^ fi4.5919R85E-01-36.5527581E+a6	 D•
Z8.B869358£+01 0 n Ds	 -55.0926948:-62 44.6 e.54833E+66 6s	 0.	 15.61491831:-82

LANDING RCLL
ISS =	 1 ILR = 1	 ICS = 0	 IDS = 1

RUTS

0 G
'C1 [i7O
Ô,
:u r

fa 6+'^

1	 k	 _:^	 . . .	 e ' x s.Tl ir alSfmr F' rd	 a	 r^_	 _..	 .	 rrr
^If^1iMY1`^ro°''r'^.s.-.'o `^^-Y-•••.-mar	 ..	 ^	 .,	 -.. 	 r..--.•-^-^;-ii•!r-...,+^e.,:- -' jh^Jrr^l.:l:.,i ^E: ! fy f-E_ f	 ;.nom ^f ^,	 i	 f rr ^ ^,
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
" GENERALI20 COMPUTER PROGRAM^^

INDSOF	 2	 CASE LROLL	 STAGE	 i'	 PAGE. 64'
I

14.748990.bEt42 ,r =
TFFS

T t 11
6. b•

SACL

32.i^4^rZ33E- p 3+44.86771R6E-04 44r6352003E-02	 tl.	 O. 21,0374667E-03	 Be.

FLEX

POINT XDZF	 XD2T	 Y02F	 Y02T	 r Z0ZF,	 ZDET XD iF
X017 YpIF	 Y01T	 ZD1F	 101'T XDDF	 YOOF ZDDF

1 !b'.OBODD60.E' b 46.563xaz9E-01	 D•	 0• i6,1407tl74E-Qi-34ri3251T0Etq.4 4.
i ^ N n 891fi8E5 10

V^•4 gp O g 00
0
.
. 0„	 4 r25tl6656E- .12 48.1108265E+Od

-01^^	 0.41.1003538E
0•	 g•

bE.33330951:-01-2 ,2S24ESOEiQO.
1,2.1,255697E-b2
an

f a.aeD^sazE ► o i
-6 0.

D.' 0.	 -10.7744051E-02 48.0072413E+10 Be	 e.
-73.7496943E-01-41,5182934E+0D

64,0925964E- 03
O, t0.O00.p 000E- q

48.9d^8183r^+01
q.
D•

D,41.5674268E-01	 O n
R.	 140.2611620-n2 46.4307159E+OD 0.	 F, -72.453763IE-8I

40. p D .0o p nnc- q 1 0• .43	 5E-0i	 Rr	 0, 75.285199$£-01-Z^.5727002E+48 D.
28.8^315J70E+01 0. 0.	 ^4 â +75028N6E-02 43.7"OT7i8E+pO D.	 a. 14.fi52163,OE-OZ+y

E LANDING RCLL
IS$ =	 1	 ILR = 1	 IC5 x 0	 I05 = 1

? a AU TS'
Ti TR .

;7• 150500000E-02 '49.400000DE-D2 x
PITCH AUTOPILCT

1
DELON ALPHAE	 ALPHOi	 ALPOOL	 ALPHET DELODE

30.e2tl7623E-02 23.406B797c^OZ- 38.3742142E-81	 R.	 23.41168797E-D2 45.6537623E-tl1

INTEG RTNr•. HT - 1:DOODDOCCE-03

y r l

RTNo HT _' 1000DOOGOE'-03
.'

INTEG
NTEG RTN. HT = 1•ED00400BE-03

IINTEG RTN.. HT s. 1.g000ODODE- 43

t

4.
- ,

.	 n

' r.^° ^h4 .	 .-	 ,(	 .,_.	 ., {	 j	 1	 ^	 '. ^.e.w. n.....	 w..-•r.eo	 ^+	 J	 'y	 y	 R.,.. '	 x"	 x.,,'	 . .. ^	 ° ^^_^-•.at-s



SIX DEGREES
GENERALIZED

OF FREEDOM FLIGHT PATH STUDY
COMPUTER PROGRAM r'

IHOSOF 2	 CASE LROLL STAGE	 1	 PAGE	 6S

i9:9SJIFtleE-02 b9.A5D30tl0E-02 20,5762277E+0t 0. 73,2162278E-01 2h.B g4a4B48" i e+ rVrS.729TIt1E+fe
8r	 ' -58.8556228 £-003 0• 26 . 20354ZIE-02 29 . 25352851E	 i 30.16641124E +.02 29 . 25275l6lE+11 9.

-23,S7T5e20JE-0:! 89.9342764E-01 D,	 -22.6a79500E-8!	 0.	 45.7874529E-02 0. 94.5130197E-Q1
Q. 0 nno 27.3446602E-01 Q. 26	 12.4671000E+04 p. 00
Q. 0. 1.

LGEAR -

DELTA P P2 FT SR	 SF AA FC2

00• 35.280001100E+03 as 0. 64.5784705E-D1-38.9549765E+002- 78.9592277E+ei 0.
49-030 -335E-03 23.7767555E+04 0. 27.63629i2E+000 48051900304 +tl3
49.53L9335EeQ3 23.7767555E+04 0. L5.8Q41840E+003-38.04271ifE-02-15.0525914E+;03 27.6362912E+00 440L90 3 

a 
4 +003

HUVP VGPT FTRX FTRY FCRZ	 HA "0 ODELTA

33 n G0001} p 0E-02.29.2r++.4577e +01 D. 0, 0.	 00 n 0.	 -46 7255999E-0!
14.1331083E-02 8E.0777998c-D2 23.1891768E+02 as »Ib:4076977E+03 25.06415i5E+.02 0. 49.5319335E-A3
14..13318.83E^102 B1i.077799BE-02 23,1891768E+02 00 -lE.4076977E403 2.5,0841515E+02 On 49.5319335E-03

Sat SOl S 5202 5201	 52 OHETDI CHET 
1-^

Be .. 0 D .	 8 . 0. 0 .
-44,d099D76E-Oi-1.O,b545343E-01 i4.649230ZE-0! 00 no	 0. 3Z.159169bi=4tl1-27.1055p]7E4p1

co -44+3099076E-0l-1Q.E545843E-Q1 146E49230ZE-0. 1 . Be 0,	 0. 3z.15916tl E+OL- 27.1055037E+01

FTRA FTRH FTPC MTX "Ty	 HTZ FXH FVK

994f347143c+02 0• -31.6033E-31E+03 0 n -26.3904757E+03	 11. 99563471Q3E402 0.

FZN LH HM NH

1{x:! -3i.5743247E•03 Be -25.196a14fiE+D3 as

; -jt VPCS

34.7489900E+02

TFFS -

T l I J 
to 0. D.
c: SACt
J3`'^ 32.13T9S69E^.03-38.7438832E-04 k3.°855243E^02 0. 8•	 22.2e0a682E-03 Its

N
FLEX

15ti	 POP,



'^	 X01TT	 Y01F
1e.,QeoQnaQ^-Q1 Q.
28:.e933423t+01 0•

4	 20.0000000£-a1 D•
2aa8B255ZEE,+ffi 0•
aff0000000E-01	 ,
28:3915.110 1E 	

D
+01 D•

40,00e0DODE-D1 -D.
28'..59323fifiE+01 0.

SIX DEGREES OF
	 9OHPUTERGPROGRAM 

STUDY

INOSOF 2	 CAI-E tROLL	 STAGE 1	 PAGE	 66

X02T	 Y02F	 Y02T	 ZO2F	 702T	 wolf
YD1T	 ZDiF	 ZDLT	 XDOF	 YDOF	 ZDOF

2 ai 43652iZE-Oi_

3e:axa3o2QE-02 49.0185409E+0a 
?8,5394264E-01-ZR17394C•+00 

li;3e859bdE-Q2
27.506949iE ;-OS 0.	 D.	 58.57375 11E-OL-23.262+^492E+QD Q.
4.	 36.6804113E-03 47.0031.653E+00 0.	 D.	 63.4614570E-tl3
27.7L85595£-01 as	 0.	 -56. 3633393E-fli-:32.1144763.E+00 9.
0.	 25,249.1587E-d3 45.590L5O5E+00 a 	 0.	 70.6367476E-e3

28.141336BE-01 0.	 0.	 63.4357727E-al-18.0663557E+00 0.
0 n 	 2,0.6059955E-02 43.5669123E+00 O.	 08	 13.ae329d6E-Q2

I

LINDING i; Ctt
5S = 1	 ILR =
	

IC5 = a	 IDS = 1
AUTS

TI	 TR

i8.95ieaaE-02 51.DCSaG^ldE-az

PITCH AUTOfIILOT

09LON ALPHAE	 AL FH01 ALP 001 ALPHET DELODE

3Q..E287623E-01 2'3.+^D68797E-OZ-22.E8795d0£-01 Q. 23,4068797E -az 46.9077623E-Qi

R
TEG RTN. HT =	 1 .0aWOOd:E- 03'
TEG RTN4 HT =	 'i•Da008OODE-03

NTEG RTN n HTx	 1.00900000£-83
INTEG RTN• HT -	 1.00a0flOV E-O3

2SCF'

71,959a00DE-62 71.9500000E-02 21.1612473E+Di 0 4 73.66e74DiE- 01 28.e929026E+0! O. li5.^fs9422!1E+efi
-5.6.39975774-O3. 	 0, z6.2D0i595E- 02 29.2499041E+01 10.1657596E+0129.2+91003£+01 O n

-21.6836915E-01 89:6093032E-Di. 	 0.	 - 01E- 01 Oa 42.4753?71E-02 d• 93.8553225E- 01,
D. a•	 14.4739581E-01 0• -21•i1495OZE4,00 12•467100DE+04 O. 6.

..	 a. 0.
LGEAR

DELTA P	 P2 FT SR SF AA FC2

D• 35 2800000EfD3	 0•r Q, 92 41Fx1D51£-d--38.95497E5E+02- ^ n 7f562277+tl1 Q.
3.506512:3E-03'22

E

,
:.14460a5E#-	 0. 53.873161.2E+02

53.8731842E+02
64.2208139E-0 48,09523,4E+Ox n 	 455dtl8 +eQ 5M.144555iEr0

+03. 5OE5123E-03 22.14AEO45F.+d4 	 D: a4.2206139E-01- 48.0 '1521 4E+02 _1.2k56608f~+0a 54.1445551

muVP . VGPT	 FTRX FrRY FTRZ KA HD DDELTA

33:6QODOW- p 2 29,2?.i7917F-rOl	 On 0. 0. D. tl• -46.7.544655M
26:0730979E-C2 17.09b1L.97E-91 16,11750057E+02 a• -57.2612461E+02 17.8OG98E9E+02 O• 23 5065123	 Q

n'

r-a

1

f

^1Mb4+r^N^-fnha ?Y	 ++ti i:i.l`. "^h.-ur.l+'^.. L. '1..9L_	 ^	 _	 -	 ^,



SI.X OE
GEWERALITEO COMPUTERCPROGRAM STUDY

INDSOF 2	 CASE LROLL	 STAGE I	 PAM	 67

2Sr1731.179E-,01' 1?rC961197E-01 16.0750057E+0E 6. 	 -57.Z612463E402 17+811698M#62 4.	 23."506912 E:93

S0.2	 S01	 S	 SZDZ	 S2OL	 S2	 0MET01	 MY
	-2D:7552266^+-d1-11.3l376b5E -Bi L4.4287z67E-01 .0.	 D.	 0 n 	 Zt•8294653E+D1+2^.5yt58tl9H8!

Z0.755ZZ66E70L-11.3137665E-11L 14*4287467E -0! C.	 04	 D.	 22.8294543E+81-26 n 5h254D9E+0!

FTRA	 FTRR	 FTRC	 HTX	 HTY	 HTZ	 !`XH	 FYH

50.3958793E+112 0•	 LO.7746368E+03 0.	 25.82575ZEE+02 0.	 50r3458793E+02 tl.

FZM	 LH	 MR	 NH

-160625133E+03 8.	 29.E276249E+02 D•

YPCS

31.74B9900E+02'

TFFS

an

CD

H

Till
4s	 0.

Mtn 	SAC1

	143D336E"93?34.87086Z1E-8e4 43.547 6738E-02 O n 	 as	 23.3977329E-53 8•

t	 FLEX
5	

POINT	 XOZF	 XDZT	 YOZF	 Y02T	 Z02F	 x027	 XOLF
F	 XD .LT	 TOAF	 VOLT	 ZOLF	 Zp1T	 XAQF	 Y. OF	 ZC13F

^^'^	 f1' n D098g00E-81 ;q.	 L3.57442n6E-81 tl.	 04	 44 . i1D25272E-tl1-!l.D1G4614E+OD 0.
28911923054E+01 D.	 0.	 Do	 1-0 	 43:646	

?e+60 
0.	 a.	 is.K89DQ9kE- 8Z

ZZo.OD0009GE-8'1 .a.	 15.0512.490E-tli a,	 as	 t B.4342'371£*0i-22.5044050E+08 e.
y1	 2is4:1:72546+01 0. 	 4s	 11.4ilT M E-02 47.653429fE+00. q .	 a.	 65,1Z06fi22E^E3

30.000000DE-al Be	 15 n a3iB17SE-01 a	 as	 -24.6314256£-01-23.3186274E+eD o.
26.8904294E+01. 0.	 a.	 56.9083326E-03 45.342 11137E+00 Q.	 0,	 -71 n D5953T5E-83
40.0000000E-D1. 0 6	15,B11BELW-01 a.	 a.	 38.3877955£-01-14.3Q2319BE+08' 1!.
2do 8921377E4 91 :0.	 a:	 ^16.367T711E-02 43.5T?b544E+ p 0 a.	 0.	 13.5619304E-82

LANDING RCLL
ISS = 1	 ILR = i	 ICS = 0	 IBS	 1.

AUTS

TI	 TR

t

va
*" ';u

m .0aa^

10-0
C

r ^.

ra



six DEGREES OF FREEDOM FLIGHT PATH 3700Y
GE MERALIZED.COMPUTER:PROGRAM

1iiv3OF	 2	 CASE LROLL STAGE	 L	 PAGE	 68

1s.16o@611Z692 S'J.Qa4Q^EEE-C^

PITCH AUTOPILOT

OELOH ALP.bM£	 ALPHD1. ALP Oft ALRHET DELOOE

31 a6287623E.-0.1 234,406879TE-02-10 6 58815a8E-01 D. 23.4058797E-02 47.953.7623E-11

NT4& RYN@ HY z	 1 U8808004EMa3
NTSG-RTN n HT :	 Is
NTEG RTN. HT	 n a0n0000D5.603

INT. HG RTN n HT'x	 1000000000E-03

ZSDF

73.9500pOQE-82 73,9500000 7-a2 21,7461a37E401 0 n 74 n 07T6766E-^01 28.8589885E+81 0 n 45.4a5RSSGEtaO
0.	 -54.5157anEr:- o 3	 0.•. 26.195E639E-a2 29,24468L1E.+01 10.1622563E+81 29 n 2w42f67E+01 0.

19; 1093306E-n1 59 ..4M44?F-01	 '0.	 -3692965044£-02 0• 37.4368092E-0Z 0o 93.2213195E-0i
a.^ q.	 1.702aa6213E-02 09 -18 n 27d9816E+00 12.4671000E+04 0• 00
n .. as

i LGEAR

DELTA : P	 pZ FT SR SF AA F02

4, 35.2d000ant+q3
	

at 0, 7995:163441E*01-38.9549765E+02-7t.5562277E401 0.
i7.57a654iE-04 20,672E346Et04	 0'n 13.7027887E+0L 14:bd62970E+00 34.76467n2Etai 17.8216247E+D0.55s6109763E+5'3 d Q
1. T.5706541E.y04 20.67ZE346Et04	 Q n l3* 702785YE401 14.6d62978FfDD 34.7646102E301 17A8Z16Z47EFDQ 55.[109763E+03 .

HuVP VGPT	 FTR% F. FTRZ HA ND- ODELTA '•[j M
1

' 31 60a0Da0E-02
33.c000O-DDE-02

-
29.2368394E+01	 0 0
4"95549R4a$-0L 49.3812058 r̂+80

09	 '
0

0.
-14.636	 +81.7875E D.77508	 +a 0559.36E

89	 -4697395140E-01
Do	 17,578E541E-84

Q. 
an'.

Q
339ti000000c -02 49o554894ac-01 49.3012058£+00

.
a. - L.4.6'367'875Ei01 55 n 7756B36E+00 a 9 17.5786541E-04 1

S112 SOL	 S 52112 5201 S2 CHEM. OHET -^
. o,. a.	 d. as a. e. re. 0. C NX

"9Ea2-6675.!836	 -	 13.4b59^09E-01 14.2040440E-D1
75 n 8836669E-X 92-L1.46595n9E-_ 81 14.. 2000440E-01

0.
Be

a.
a.

0.
00

7195072867E-01-26.3162531E+01
71.5072857E-•01-26 . 316Z531Ef0L

1t^.r	 E3^

FTRA FTRq	 FTRC MTx HTY NTZ F8H FYI! m

1495971263E*Gi ON	 -27.4055774E+01 0, 1 8. 59 B4778E*U1 a. 14*5Q7,1263E+01 D9

I' FZM LH.	 HH N ►iy

-270567183Ea51 '0 n 	 -Z29463g244E+01 D 

VPCS:



SIX 
DE GEHFRIALZZEDECOHPUT RGPROGRAfH1 STUDY

INDSOF	 2	 CASE LROLL	 STAGE	 i	 PAGE	 69

36r7"991REtQ2 *,

TFFS

rut1• B•I SAC1

32.0521149!£-03- 31. 9694611E- 04 . 43.2573447E-02	 Q n 	 06	 Z4 n424676LE-03	 On
r FLEX

POINT: X02F XO2T	 Y02F	 Y02T	 202F	 DET XOiF
MY YD1F V01T	 ZO1F	 Z01T	 XOOF	 four ZOOF

'^: 10.tl0fJOddp'c-111 11r E239 SIX-03	 Be	 B n 	 49 n 42882BBE-111^17r34Z56x9E+01 0,
f'

28.B884413E+01 0• 0 n 	 -z2 n 9260fi95f-11z 47.5EZ3f3ME+00	 0,	 B n 10,1377B:BE-e2
H 2a.atlaandag:81

2d.d7b1717c+a1
as
0.

d n24.2118824E-02	 B.	 -22.1775364E-tl1-23.7968199E+00
0.	 10.9484990£-0z 47.5076932E .+88	 0.	 as

B n
67.4896607E-83

30.00000HU=-01 08 22.924004U-02	 a.	
0

n 	 95.2593512E-02-i7,461436DE405 'B n
26.R8a6055= +a1
40.. n aaaanaaE =01

0.
a.

0.	 •►71.8813429£-03 45.2597820E+00 	 d n at	 -Y2+4535831E-83
29.2898734E-02a.	 o.	 14.OiO4714£-01-13,8417762E+0O 	 0.

y. 28.81182E33E+a1 0. 0.	 -11. X59371£-02 43.6097bi2Et9O	 of	 a. 13.2934239E-02

t'. LANDING ROLL
ISS =	 1	 ILR = i	 ICS	 0	 IDS = 1

yC^ RUTS

Ti TR

^. 1669590000E-02 55.fl11Qe0110f-02

PITCH AUtOPILCT

DELON . ALPHAE ALPH01	 ALPOOL	 ALPHET	 05LOQE

3l* E287623ET01 Or	 23.4064797E-02 49.0837623E+111

}

h

fly

-	 -- - -	 -	 ^.
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r,

SIX DEGREES OF F•4.EEROM FLIGHT PATH STUDV	 ~
SENERALINO COMPUTER PROSRAN

INOSOF	 2	 CASE 6ROLL	 STAGE	 1	 PAGE	 171

I.NTEG RTH *	HT	 is 10.000000E-03

ZS4F	
^, 7

20.6425004E=01 Zlefi425.000E-4i 60.292.5534E+G1 	 0,.	 69.BwilE64E-bt 25.9563637E+0s	 aa^	 S¢.7672733E-111a. 0.	 25.9690593E-D2 25.9919418 +01 49.8735404E+40.2e.99143S5Ettl1 	 O n
l9 1e27569E?:0.2 if n Z194334F--01	 4'.	 -11.0753996E+GO 	 05	 -37.9090005E-43	 0410,8443361E-tlS-

Cr	
0^.	 -i5.87651L4E-01	 O r	 -33.5759979E+U0 12.467.1000E+04	 tl n 	 as

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 F02

.84.E327626E-13.67.7&73702E+43	 O.	 13.3485730E+03»70 n 41652743-81-13.2161225E+03 2.6.11+154243+tl0-53.1400445E+02 "
13',3E33280E-02 24.5896209E+04	 0 6	66.6420522E+03 lO.877343SE-41-65.8765536E+03 28.1476e3UE+00-45.1707663E-01
13436332dOE w-0.2 24.5d96209EPO4 	 0.	 .66:642a622E+03 1U.8773439E-O1-fi5.57fi5536E+G3 Z8 * L47fiO30E+00-45.1.70 663E-OL

^I	 HUYP	 VG PT	 FTrtX	 FTRY	 FTRZ	 NA	 NO	 OOELTA

33.6004000E-02 13.7F.38308E+01-44.5758278E+02 	 4 n 	 -L3.2666t52E+03-42.9391781E+42	 0 9	64.6327626F^-03inn	
j	 42'n fli15357E-.05 2 .757.5812E-04 23.5358243E+40 	 no	 -6E.6545217E+03 Z8 n 4678155E+00	 0..	 13.3633280--02

#	 W'	 4205115357E-.OS 2.5.75795LZE-04 29.535d243E+00	 0.	 -66 n 65462i7E+03 2844678L55E+00 	 06	 13.3333240E-02
W	 S02	 SDI	 S	 SM	 S2O1	 S2	 OHET01	 ONET	 :_!

Mk	 -12.39;30823£+011 62.338L353E-01 70.4890735E-02 	 On	 B,	 4.	 -17.5913242£+02-17.7539341E}01 	 "^
i^,•1	 z'	 ^29,321)0416E-4i 10,037.3334E-02 t4 . '.7481.197E-8i	 O.	 -	 0.	 0,	 36.4971993E-01-28,9439227E+41 
1J	 r29632.98416E-01 10.6873334EK-0Z 14.7481137E^01	 0.	 O•	 on	 3E.4971993E-01-Z8,9489227E+G1 	 -

^'	 FTRA	 FTR3	 FTRC	 HT%	 HTY	 HTZ	 FXM	 FTFE	 M

-16.2668395E+02	 On	 -14*&63ZE77E+O.4 	 0 n 	 72.9137976E+83	 Q .	 -1662668395E+02	 0.

!
{	 ,:	

h St.3.$ .	HH	 HN
1 > ta

{1 	 *14.5964050K+0.4	 O.	 73.7311167E+03	 4.	 it wil
► '	

VACS .	
°^'

34. 4899OQE+02

{	 TFES
s^

T(r)
to

SAC1

ffFj

^^YI^ ^^. .^..Iv	 ♦ -	 ..	 ..	 .._.^.^^-^.^u.._ .. 	 ^.	 .1[_.._	 •hA]w.dR hw` .wwr'w..'re1• ,L	 r/^^+sNSr	 .VAS	 '^:"tr	 •W+'^--.-	 _	 ..1 -	 ^_	 ._



1

As

1

SIX CE:GREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INDSOF 2	 CASE LROGL	 STAGE 1	 PAGE	 .172

32.A617e59£-!3 2llrZ3l.+^fi95E-Q3^10 n 5i82bn^E- q2 Q n 	 O.	 70.21Z345dE-QA da

FLEX.

POINT 	 XDZF	 X02T	 V02F	 Y02T	 202F	 ZOIT	 XQAF
X01T	 Y01F	 Y[71T	 ZO1F	 7D1T	 XnQF	 YO F'	 ZO F

o n aooQeonE-ei d.	 -2e.977a4.i5E-n! p n .	o,	 -75.aSO3i4xE-03-JE•s.7344kd4E+ed
a,98697Z0E"l 0.	 a.	 55.5Q94368E- a2 f 3.t67 Q1eE+eo o.	 ^.	 3 .1939446E-!}3
e,Q tl sa0 00 --01 0.	 -25.5766999.E-01 e•	 C.	 -30yi.3Wf9;!E-d1-'J8:2t194796E+dtl 	 s

28.9505254€+91 q .	 at	 3a.0EE243CE-02 11,9126349E:+00' 0. 	 0.	 1 .3454387E-03'
3060anaBa gE-01 0.	 -16.0632494£-0f q .	 Q.	 x3.0670235£-OS-3f.gA09453E+00 as
28.976435.80. 01 0.	 0.	 41.Oa2418LE-02 55.60x897!£-01 1t. 	 a,	 iT4a862535E-03
40.tl q ^0000c-0f 0.	 -13,3067549E-02 0.	 08	 -3Q,a229703E-01-34.2264796E+QQ Q•
28.5870617F.t0f 0.	 0.	 60.106081E-82-11.0303975E^01 0. 	 d,	 -35.950280!€-03

ISS	 L	 ILR = E iF
1OIHG RCLL

ICS = 0	 IDS = i
AUYS

TI	 TR

18.9500000;£-02 18.747.5980E-81

PITCH AUTOPILOT

DELON.	 ALPHAE	 ALFHOt	 ALPOi11	 ALPHET	 OELOnC

34.E287623Ec .-0! 23.4868797E-02-13.0753996E+86 no 	 23.4000797E-02 80.90091100E-01

INTEG RTN.	 NT = 1.0aea8e80E-03
HTEG RTN.	 HT Y i,GQ0e8DODE-03
HT-G RrN..	 HT z 'i n gnn00000E-03.
HTV RIN.	 HT = 1.00000010E:- 03.

2SOF

20.8.25OaRE-8! 20.8425(190E-0160.d726461E+01 0.	 69.7854823E-01 28,9836596E+01 e.	 46.695x138£+EE1
0.	 L8.697:L369E-02 0,	 25.9B45AldS-82 28.9872775E+ 0i 99 0 841W LE+08 t5.9df27E ^Edi	 .
16.5289209E-82 40,1483344E«OZ Q.	 -10.96E435LE+9Q 0.	 -32.67116463E-03 'a.	 8 ,8812549E-82
.0.	 _0,	 19.9492869E-Q1 0.	 -33.5015935E*OD 12 n 4671000£+.04 0.
at	 d.

LGEAR

t]EY&	 P	 P2	 FT	 SR	 SF	 AA	 FCZ

90.19E070.7E-03 80.7130024E+03 0. 	 14.40x4634E+Q3-4fio4OnGg82E-91-14*27a.NPI76E4D3 24,8L39Z43E+00-49.0712489E+82
13a4331966E-02 24,69478711+04. d.	 67	 Et 	 37.49531449g+A0-14.1072509E-0ii

-13.433L966EA2 24.694787LE+04 e.	 67. 1405515E+Q3-13,8e33tl^tlE^01-66.x20833aE603 37.4953144E+80-14.1072509E-01



ji

Za "" SIX DEGREES OF FR£EOOH FLIGHT PATH STUDY `r
GENERALIZED COMPUTER PROGRAM

IMOSDF	 2	 CASE t.ROLL STAGE	 i	 PAGE	 173

HUMP VGPT FTRX FTRY FFRZ	 Ha	 M1! VVELTA

33.fiB480,0a^ a
gggg.0 59482 ^0

.......	 •0.5

83.' T6776 Ei6D •k1.8 r1491535E+02
50746£-04-5fi..4797'792E +aa

5
5
9.5603465E-

0.
0.

8.
6	 n 1472631E+a3-r, q . 2r48908 +44	 a.

-l4^330l078E+a3-k

	 HMO

S.iqfiQTa7E^ e3
3 n .4S3i°66g-a2

't

2
•

O p-fa6,4797792E±DD Q. -6	 1472631E+03-6	 +DD	 0.4274d90E 3331 66E+0z

S02 S01 S S202 S201	 S2	 ONETOI OHET

-11.9963A58E+0a 54.89fi3928E-81 82.:3142537£-02 0. a.	 8.	 -19.2139347p Z-z145445DO£tai•
39.3665316E-81 56.3727605E-D3 i4.760438LE-01 D. a.	 O.	 -84.9678087EE-01-28,9646637E+01`
39.366831.6E-01 56.3727n05E 03 14r7604381E-D! D. D.	 as	 -84.96780e7E-111-2A.9fi4683TE:+D1

FTRA FTRD FTRC HTX HE'Y	 HTZ	 FXH FYH

-2G.9370263Er02 0 n -14.8682571E+a4 Q. 10.0544680E+D4	 0.	 -26.97370268E+D2 0.

FZM LH. MH HH

-14..4511332E+04 0. 10.3237483E+04 0. E ``
F, West 	 t,

38.7489900E+9Zt^ !

W TFFS

Ttlf
to, go

^ SACL

3204655039E-03 29&0il448?E- X33-13 1 6661575E-02 Do at	 r30142175E-0+4	 D• 4

FFLEX1
POINT X02F X02T Y02F V02T	 Z02F	 202T XO1F

T̂i X03T YOSF. Y01T ZgfF ZOfT	 x00P	 YflOF ZOOF ^.

^^ ¢ 104400004A£-01 a, -3l..A6279L9E-Qf 0. a.	 94.2098128E-42-3£.4964898£+eD e.
28.:92447945+01 O. D.	 - -E!2 11.99c267fi£+UO	 0.	 a.054,511iQ35£

r
-4x .2437705£-D3

20. :000000GE-.0.1 O. -27.9.345070E-OS v.	 -39,9336497E-04-36.E099111E+04 a,
^' s 2ar5482.899E+a1 '0. 4.	 -4a.980H535fi-02 10.710391+.E+D4 	 D.	 06 -23'i346300lE-D3

i 30.0000000E-0L '0. -19r0978103E-0.f 4. 0	 -30^f132952E-02^33.5590346 +40 q.
Z8.973EE5RE+01 0• D. 43.7369993E-02 44:6?2472EE-a!	 0.	 4. 26.5309436E -03
4 p ..40 g O ppp E^D1 OL -50..46L9520E-02 0.	 0	 30.0£52884£^42-30.2181456E+04

21.. 9237101E-D1	 0.	 D,
0.

-49.9495211E-032d.98a6235£+0,1' 0. 4.	 -70..7596929E-02-

LANDING RCLL
ISS =	 1 ILR ?	 L	 ICs = 0	 IEIS =	 L

4

h.

ti I^

Y

77
.0/!:, 	 ap0 . ;!e, ^7-



i ^7

SIX DEGREES AF FREEDOM FLIGHT P ATH STUDY
GENERALIZED COMPUTER .PROGRAM

INDSOF	 z	 CAE LROLL	 STAGE 	 1	 PAGE	 174 s'

AUTS

TZ TR

1.a.95tltl0h0E-02 189i75a00E^a1

PITCH AUTOPILGT

0ELDH ALPHAE	 ALFHDI ALPDDl	 ALPHET	 DEI:CDE

[^ 30....E2B7623E-41 23 n iO4ri7:97E:-O2-l0^9fiBi35lE+0O tl.	 23.4068797E-02 8a.B90^ig60E-tl1

ZNTEG RTN, HT *	 1...(000DOODE-03
INTEG ' RTN n HT -	 1.100aGOGUE-03
INTEG RTH: HT a	 1.a0Da00GQE-.D3
INTE4 RTH.' HT =	 1,0000ROME-03

25Ok

2ioO-425WE-01:21 :0425905L-Q1 61.4523430E+^1 O n 	 69 n T55aT33 -01 28 n 9¢03 O4E+E^ tl n .	 3401525434E-01

f

+41-18.48i2946F-a2	 Q.	 25.9604850E-02 28 n 9823701	 99.8 76 3S +a
13. 8392145E-8 Z.:o8^309i75Se-02	 D.	 -la n 8fifi2930E+0tl	 a.'	 -27,3585315E-03

2n.9823668E+01	 0.
Oa	 55.5732755E-82

a tDo 06 	 -31.7T14282E- 01'
a.

0 n 	 -33,fia50494E+00 12.4471000E+04 D.	 an

LGEAR

1	 ^, OELTA P	 P2 FT	 SR	 SF AA	 FCZ.

9d.73B9046E-03 98:B;70493E+03	 be 14.0505505E+03-18,915785 49E-01-15,9470285E+03 20.9556630 +66-45 1153238E+02
fi1 n fi310781E-0313.435DQ47t-0 . 2 247995354E+a y 	0.' 67.155EB37E+03-4a 467HdBBE-Ol-E4.3BO71fi5E+03 28.4934121 +QO-

13.435G04'7E-0.2 "24.7995384E+04	 O. 67 n 1?5E837E+ 03-48,4G7988rE-O1^66,3dp7"HD5E+G3 28.493412i +00-61.4330781E-03

MUVP VGPT	 FTRX FTRY	 FTRZ	 HA MD	 DDELTA
1 p008E- D,2

8:02 5531E	 04
4441.7284346E+00-53 n 	+OZ

2.64d849E-05-k8.	 34
7p379)09E T)a1^04F±07.5 pp n 99F?57. E+02 0,	 9807389096E-83

13.435DQ4TE0 n .	 -BZ,

fsri! 66.6025531E 06
-,079

4la26 .4EB49E-05-4fi . 0734547E
47e-01

-G1
ii0 n 	 -47,:1Qp11.92t+oj-45.930@64fE-a1

D.	 --45a930fi647E- G1 As	 13 . 4354047E-02

3! 502 Sol	 S S2DZ	 S201	 S2 DHETDI	 OMET

-1381 .118814E+40'57 n 431366ME-01 94.ff466013E-82 O.	 an	 a n 	 -21,24844OTE+02-25.4.86431DE+OL
-05.25279EfiE-01':li n 7827734F.-03 14,7726011E-01' a.	 at	 at	 -58.8854675!:-82-2I 96285finE+01
-85.2527965E-0.1 11.7827734E-93 14 .7726041E-01 Be	 0,	 D, -58.8654475E-02^zB.96°Q568E+a1

^t FTRA FTRD.	 FTFC HTX	 MTV	 MTZ FXH	 FYH

-3b.E132276E+a2 0.	 -1:.036l SldE+04 0.	 15.245976.9E+D4	 O,	 -36.6132276E+02	 tl n

FZH LH	 NH NM

t

I
ti



i

t

-15.d7Qbd78F+Ok 0.

VPGS

SIX
.OEGEN RALIZEUECaHPU7 RGPROGRAl1 STUDY

INdSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 175

15.k689190E+04 0.

TFFS
'i

0. O.

T(I)

SACf ' . a
32.M8869ZfiE^Q3 29..dQtl6x55E-a3-12.T94Ed38£-QZ d: d. 75..6415797£-R+M	 Q.

i FLE1(
pp.

II X3ITT Ya1F	 Y01L ZHIF
rr

Zn1T XDOF	 Y00 Z[ OF

r i 10.0paaa0Hc- ol e..	 -3i.5146ti1E-d1 e.. a. x4.53o0393E-oi-36,594595eE +dd a.
^ W 28.481287.5c+OI r7.::	 0.	 -•51.sa.z76fliE-Q2 1e.E28795ZE+d4 a.	 o. -52.d737759E^+d3

V' z0.9aagnoae^a 0,	 -30.8255348E-Q1' 0, 0. 40ri9442350E-9i-34,dfi73919£+4O 0•
i

28.5454658a+OS Or	 0•	 -30 ,9.4622.54E-92 95.7004011E-ai	 0.	 as
37,0191445£+d4.-37.52H0182E-01-

-3I.Z744974E-43
30.0000000E-01
28.702460E+01

B...	 -2.1.583607dE-01
0.	 0.

0.
39.6210272£-02.33.26H41fi

0 n
5E-01 0,	 a.

a.
34.9872fii4E^il3 `^iIY 40.0000000r^01

2H.9814d93E+01
Be	 -83.1744917E^02
03	 0.	 -

0.
65.4913425E-02-

0.
31.7527150E-ai

49.0289439E-01^24.6459329E+9d
am.	 B

a.

LANCING RCLL
ISS =	 1 SLR = !	 ICS a	 IOS = 1 0 ^•;

AU Ts ^`
^IM

TI 7R
r̂ 1,4.45DAOBO^-OZ 19.. i k ,75000E"O1. :
i PITCH A!,FOPILCT

QELQN. ALPHAE	 AL F801 ALPROI ALPHET n£LODE

30.fZ876Z3£-Q1 23.4068797£-ax-10.8562930E+Q p 0. 23.40611797E-02 890008000E-01
f INTEL RTN. HT a	 i.0a04OME-03

2SOF
21m0675000E-03 21.0675000E-01 61.5247931E+01 0.. 69.7516575E-01 28.9798256Er01	 0, 33v1795fi9ZE-dL
0. -18.4492319E-02	 a. 25.9599971E-02 28.9517250E+01 99.6031812E+00 2A.98I?Zi8E+Oi as

t.

;! j Y

l.•

Lu



T(I)

08	 75.9iO7567e-84 a•

V02T	 ZD2F	 ZORT
	

XDXF
ZD1T	 XDOF	 YOOF
	

ZOVF

f

	

	 SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAH

INDSOF 2	 CASE LROLL	 STAGE 1	 PAGE	 2.76

ie.4448!112E-AZ fi50.546192dE-02
-2z • 2bl0644E-0

 `!a•03583601:+00 -
33^53a5479E+DQ12^kfi7100Q^+a4 . n'	 Sn•`̂ ^a3a35E-Q

Oa Co

LGIUR

DELTA P P2 FT SR	 SF AA	 FC2

10r p aa3082E:O2 18x15561531;+a4 O. 16.3131488E+a3- 19,2133218E-al-16.21ZdQ61E+03 2Q.4742Z37E+00-44.5922465ES0
13.4384135 X02 24481101022E+04 0• 67•ldG2277E+03-49,17n6433E-tli-66.2333653E?03 34.Ei64RTa g+GO 33r5524fi44E-0
41 4364135 -02 24.8G111022E+04 0. 67.1802277E+03-48.1766433E-Di-55.2333653E+03 34.11164070E+QO 33.5524644E-0

HUVP VGPT FTRX FTRY FTRZ	 HA MB	 ODELTA

33.fi0Q p GD0E-02 41,997QQflGE+0D-54ofl3935?E+02' G. -f 6.2541475E+03-51.7649242E+ g2 0.	 10.0083082E-0'
24.13 22891-Q5
24r73^228Bt-Q5

i y •a793n82f-Q+,-1S•613493a1+DQ D• -66T,184D973E+03-16.5673961EFDO 0•	 13.4384135E-a
!4•tf7936d2E-D4-16.E194838E+00 0. -6T.184p973Esp3-16.5fi73461E+00 D.	 13.4304f35E^0

SO2 50! S S202 5201	 S2 GMETDi	 GHET

.4306191680E+80 57,097460DE-OL 95.47824tr:9-02 0. 0.	 0. -21.5fi67184r+82-20.0215104E+0
^2L•733f581e-01-26.16385 p 4^-Q4 E9t4s77263E-01 D. G.	 0. -2f.24D2515`L-O1-28a962478fE*Q
-2ls?331681E-81-28s153d504E-114 14.7726E-32E-G1 D• G,	 0• -21.2402515E-01-28.962y78fK4D

FTRA FTRR FTPC HTX HTY	 MTZ FXH	 FYH

-38:ti004G94Et02 O,	 -l5.9673E04E+04 G, LE.04D6606E+Q4	 0. -38.4004004E+112 .'Be

FZH LM HH NH

-1500672373E+04 0. 16.3?3n353E+04 0,

VPCS

38.7489900E+02

TFFS

11 • Q.

a.	 D.

SACL

32.46:4054E-03 2909097614E-03-12.9297512E-02 be

FLEX

POINT	 XO2F	 X02T	 V02F
XD1T	 YOlF	 VO1T	 ZDLF

f

r^

r

k

:	 H
d
W
M

5

- ^..rFn.':w^^ vti`n„-'.^' .J.ti.e.•^..x .i"'-"^"`^4wi^ti-a. TV-. _.- 	 .^..t-. 5	 `_ i __ _ ^	 -"'^^rF _ R_^y	 'il_.



V.

1565555050E-51 a n
28.9655246E+01 0 n
20,0000000E-0i 0 n
28s3w50583^+01 O,
311. p 0D p D_QE-0! 0.
28496976DTE+01 0.
409.0000089E-Oi no
28l9810314£FDi Be

II

H
1r	 to

Mkt::

SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PRGGRAH

INDSOF 2	 CASE LRDLL	 STAGE 1	 PAGE	 177

-34.955533IE-D1 0.	 024 n 1.99060DE-D1-36sn7572EE+Q0 $•
0.	 -50.5692372E-02 10.6539434E+QO D. 	 0,	 -54.3456453E-53

•-3 q .ktl5k562E-RI p .	 0.	 41,2349001E^ 01-3k•056178kEt5tl 0.
at	 -35,8849573E-82 94.3170673E-01 D. 	 00	 -32.5543903E-53

-22.0057782E »010.	 L'.	 -35.l951?495E-01-37,0031921E+00 04
D.	 38.659146CE-02 31,809:1557E-0! D, 	 D.	 35.9655674E-53•

-89.7090109E-02 Q.	 8.	 50,2130542E-0i-24.2742351E+GQ 0.
Q.	 -64.24++1212E-02-32.5972980E-Di O. 	 0.	 -65@356810DE-03

I

LLNDfNG RCLL
SS = 1	 ILR =	 ICS = 0	 IBS = !

RUTS
TI	 TR

15.95D0000E-02 14.1725000E-01

PITCH AUTOPILCT

D^LDN	 ALPHAE	 ALPHOI
	

ALPCD!	 ALPHET	 DELADE

3Q•E28T623E-01 23.456G747E-02-10.8350368c+btl na
	 23.4068797£-02 50.00000CQE-01

STAGE ON--INCR, DELTA!

Tr 5

	 ,.^	 ^	

tt.~S	

l^ 4	 f 1S

ti'^'en:w.wd- -	 ^.s.-+o-.i^'.^n..-•^-w'Y-= "-! +.t.L._- =-.+^._.r.	 ^ va.i .,... ar G . ^-„ ^	 ._`nor rw	 -^':•„^+. .. -	 ..-^.,.^^



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALUED COMPUTER PROGRAM -

INDSOF 2	 CA5E LROLL	 STAGE 1	 PAGE-	 178

PRINT	 005

DELTSR	AN
INDSTF 

TRA 
1

ZSDF

2 .867 Qfl gE-O! 21.0675080E-01 61.5Z^e7961E+01 pq.	 69.751 5^5 - q	 ¢.^7 A256E+ei Q.	 33.1795692E-01

	

s	 18.4492319E-02 0.	 25.4599QT2E-02 28.963 2yq +D	 . p 1812E+ q 28 n 95172l8Etst 4.
23.4948912E-02 65.5361928E-q2 Be	 -1Q.835036bt+Q0 Be	 -26.6785915E-03 0.	 62.9283435E-02

	

8.	 0.	 -22.2fii0E44E-OS Be	 -33.53A5479E+00 12.4671000E+04 Or 	 0.

	

as	 0.

LGEAR

DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

48.0083Pu2E-02 10.i65fit53E4-04 B.	 26.313i483E+113-19.2133218E-01-16.2120061E+03 20.4742237E+00-44.59Z2455E+5Z
113.4384135E-02 z4.8081022E+04 Q.	 67 n d02^7E+03-48.366433E-Q1-66.2333653E+D3 34.8164070E+DQ 33 n552444$
13.4384135E-02 24.8601022E+Oh B:	 57r 1102[[ 7l;+03-48.1 E6433E^il1-66.2333653E+03 34. 8164070 EE+ 	 33.5524 44 n

MUYP	 YGPT	 FTRX	 FTRY	 FTRZ	 HA	 HB	 130ELTA

33.	
Q

EQ00084E-02 41.997 g OQOt+QQ-S4 n 6139357E+p	 Be	 -1E•2541475E+03-51.7649242E+02 0. 	 7,0.0883082E-0z
24:7372289~-05 14.RT936K2E-D4-L 6.E194838E+Q^ 	 .	 -67.1840973E+Q3-16,5673962E+0D D.	 23.4384135E-02
24.7372289c-05 14.87936,42E-04-16•Ei94f35E+00 0 0	-67,1840973E+03-16.5673961E+DD Q.	 13.4344135E-q2

S02	 SD1	 S	 S202	 5.201	 52	 OMETOE	 04ET

-13.61.9iE80E+OD'57.09746Q1eE-01 95.478241EE-02 Do 	 0.	 0•	 -21.5fi87184E+OZ-26.0216404E+01
-21..73316BLE-61- B.163 6 04E-04 14.772fiE93E-OL 0 n 	 0.	 go	 -21

0,	 -21 
n 24025i5k-Di-28.9624781E+01

-21.73316B1E-01- 8.163,4504E-04 14.77266-93E-01 0.	 Q.	 .2402515 -D1-28.9624783£+41

FTRA	 FTRO	 FTRC	 MT%	 VTV	 HTZ.	 FKH	 FYH

+38r40Q4Q04E+02 0. 	 -15.0673604E+04 as	 fE.0406606E+04 D•	 -38.4804004E+02 0.

FZM	 LM	 MM	 WH

-15.4672379E+04 0.	 16.3730353E+Q4 Be

VPCS

38.74899005+02

TFFS

	

as	 .0.
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SIX DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALUEO COMPUTER PROGRAM

INDSOF	 2	 .	 CAIE LROLL	 STAGE	 i	 PAGE 179

T(I)
a. Q.

SAGi

32.4544854£-Q3'29.9O976i4E -Q3-12.9297512E-02 0.	 no 75.9107567E-04	 be

FLEX

x
YDIF	 YDiTx^1TT ZOEIF	 ZDI T x pF 	 YOOF ZOOF

1q,0000080E-01 no -34.9888331E-DL 0.	 D. 24,1990600E-01-36.7176720E+QQ Q.
28.980824£0801 0. 0. -50.5692372E-02 dMa39430EFOQ 0.	 be -54.1456083E-Q3
20s00000D0E-01 O n +30.4054562£-OS q .	 0. 44e2149O01E-q1-34.0861784E}00 D,28.d4505B3Ef01 0. D. -35.8449573E-02 94.3170E73E-01 G.	 0. -32.1943903E-Q3
306 08000CUE-81 0 0 -22.0057782E-0i 0.	 no -38.i9B0995E-01-37.0031921E+Q0 Q.
28 n 9697607E;80i 0. (t n 3B.6E91460E-02 3f.8093557E-DI 0.	 0 6 35.9658674E-031
40.0800000E-01 O. -89,7091)109£-02 8.	 0. 50.2I30542E-01-24.27$2351E^00 0.
28.5d10314E+01 G. 1). -64.2441212E-02-32.B972980E-Oi 0.	 Be -65.3563100E-03

LANDING RCLL
IDS =	 1 ILR = i	 ICS a D	 IBS = 1

RUTS

TI TR

La.9500RGDr-O2 l.9.17258tlq£^81

PITCH AU10PILCT

DELON ALPHAE	 ALPHDI ALPODI	 ALPHET DELODE

30,6287623E-01 23,4Qfi8747E- 02-i q ,835D368E+00 co	 23.4066797E-02 80.0000000E-01

INTEG RTN n HT s 2.00000000E-03
INTEG RTN. HT 4.`OBBOODOO.E-03
INTEG RTN. HT 2f000000DOE-03
INTEG RTN. HT = .1j.060BDOODE-03
INTEG RTN. HT s 4 . 190000DOE-03

2SOF

21.5675000E-.81 21.5675000t-D1 62.9736031E+Q1 as	 69.7D18358E-01r 21.9718678E+D1	 0 n 64.1566697E-92
as	 -17.29209d3E-p2

63.10°1099E-03 12.687sio8F
D.

-02	 D.
25.95!'140	 -02 28.9719388E+D1

-10.221951899+00	 0.
9 .7358071E+00 26.9719382E+Q1
-12.4789772E-03	 0a

O.
:4398411EIt-02

0.' 0. -14.9026962E-01 Dr	 -33.7704377E+00 12.4671000E+04	 G. q.
Gi D.

LGEAR



SIX DECREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

	

INOSOF 2	 CASE LROLL	 STAGE 1	 PAGE' 1Atl
DELTA	 P	 P2	 FT	 SR	 SF AA	 FClt

1405498086-112 2ls ff555862Et p4 Be 26sD13706eEtps-84.035J074E-Oi-26.04Q275tlE+a3-33 n.78338546-tli-28.37857481:teZ
3. 0492726E-Q2^
3.1049272E-122.24.44113636E+04

24:4403635E+V4
b.
0.

64.8'ppE315E+Q3-
64:S^i06385c+

69.743^d37F-d1-67,8154657 t03
3- 9r 43 83	 -131-63.	 6455?+ p3

35.Q8521YEtQfP 14.119kkQtQ
35.[65211 E+UO 14.11944 	 to

HUvp YGPT FTRX FTRY FTRZ	 HA MB	 DDELTA

h

is0323709E-03.36:7034593E-
0 n 3812a92E-0 430
0.2812992E-04

02-
30095050-03

30.3809505E-0332.6679498E+01

15:8741i787E+02
32.6679498E+01

0 n
Be
On

-26.0105883E+03-j4:i93?152 +p2
-64:6414288Ef03	 2 n 	 745072 +
-64.8414200E+03 32.6745072E+01

0s	 14.7549901E-02
0 n 	 13.1049272E-0
0:	 13.1049272E-0

SD2 SDI S S2D2 5201	 S2 OHETDi	 OHET

-45.9758532E+00 43.9149988E-01 i2 n 1725Z79E-01 Q: 0.	 0.	 -59.55506346801°32sb146011Et0I
+40.E310273E-01:18:270006LE-02
-40.c310273E-01-18,2700061E-8Z

14.7304548E-01
14.7304548F.-01

0.
0.

0.	 a.
as	 a.

41:tl903939E+00-28s8659956E+111
41 n a9d3939E+00-2a.86599S6E+O1

FTRA FTR9 FTPG HTX "TV	 NTZ FXH	 FYN

-62.3265216E+01 Qs -15.5694983E+04 0. 53.97EL.47E+A4	 0.	 -62.3265216E+0i	 0.

FZH ,	 LH HH NH

-15.5825061E +04 Q.	 54.9198671E+114 -as
^-r
1	 4PCS

N	 38.7484900E+42

TFFS

0 s a:

Tlx:
e. a.

SAC!

32.4740443E-43 31.9584782E-113-1 5.5999937E-122 e. at 81.3424411aE-84 	 Be

FLEX

POINT X02F X02T YW YDOT Z02F	 ZflZT XOIF
XOIT Y01F Y01T ZOIF NIT XOOF	 YOUF ZOOF

10 000 0008E-111 a. -26.8621334E-01 0 n
U.

52.044312016-Ql-4k.550122lE +90 Q.
28.9731687_+121 as Q. -31.2409478E- a2.77.a712491E -01 B.	 a: -75.2213216E-43
20.0000000E-01 as -18.2126043E-01 0. as 63.7fi88256E-01-40.5940384E+00 12s

2as9394659c+01 a. at -46.U5157f8c-03 66.6170683E-01 0.	 0 0 -442.8699949£-113
39.0080800E-01 Os -12.2857373E-01 0. 00 -64.11919?5E-01-39.1341503E+00 04

14'



5

SI% 
DEGENERALIZED COMPUTERGPROGRAM STUDY

IHOSDF 2	 CASE LROLL	 STAGE 1	 PAGE	 181"

28n 9622 56Et i},	 ^	 Q n 	 93.3717172E-03 24.407 .2He9E-A2 !•	 g9s	 iE^5d9^1^87E-834046000 0 qE-G1 G,	 -46.7671489E-G2 0a	 Q.	 83.3D30895E-Di-13 n 3t71D29Et0D 0.
Z3 n 9734005E+e1 G•	 as	 -2§.7293336£-02-52.a663i!65E-01 as	 9.6326757£-e3

;SS = !	
LANDING RaLL

ILR = I	 ICS = a	 IDS * 1
AUTS

TI	 Tq

iD.9500D00E-02 19.6725eDDE-01

PITCH AU7sP!'-GT

DELAN	 ALPHAE	 ALPHDI	 ALPODL	 ALPHET	 DELOO£

3D.E29T423E-43 23.4069793£-02-ie.22l951AE+aD 	 0.	 23.4966791E-02 DD.ee40Q00E-01

IIHTEG'RTH.	 HT *	 4.00000000E-Q3
HTEG'RTN.	 HT x	 4.00000000E- 03

TIRE DEFLECTIGH EXCEEDED	 DELTA11)	 x	 1.985i55iE-1D1
IHTEG.RTH.	 HT x	 4.aGUUQUaQE-03

2SDF
W	 Zis797500aF-01 21yT975G0aE-Q! 63.6399140E+01 	 9s	 69.6921565E-Q! 2994674574E+ q !	 e n 	 -^32.R^D632l1E-02

a..	 -1£.'1657556£-a2	 Oa:	 25.94761,71£-02 Z9.968a049E +0 1 99.79672E-9E+aU 28.966e649E*Q1 	 On
17.3451870E-03 +L0.325$983E-Q2	 Or	 -97.6940394E-0!	 0 n 	 -34.3054527£-04	 Do	 -10r6fi90^7TEpD2y	 a•	 o.	 -13.1914853E-41	 0.	 -34.6742941E+00 12,4671090E+04	 Be	 0.an	 a,

i	 LG£AR

y;	 A DELTA	 P	 P2	 FT	 SR	 SF	 AA	 FC2

19.4515506E-02 31,7985145E+04	 0.	 36.5323315Ft03-2.13UG943E+a0-36.5393341EtG3-14.1752777£-01-12.2416074EtE2
^4	 1	 lZ.7U79334E--02 24.8284790et04 	 0.	 62.095!985+tl3» 	 •E88	 932E-U1-61.0777385E±03	 7a	 4235 1	

+19 
31.3247965 +

12,7079334E-02 24.0289790E+G4	 0.	 62r0851985E+U3-55.288 	 32E-01-61
*
0777e85E+03 37.04275 1 + 	 31i 32

{	 HUVP	 VGPT	 FTRX	 FTRV	 FTRZ	 HA	 HS	 ODELTA
91.336720GE-01 48,919E-841t-02-29.7997004E+02 	 0.	 -36.fi374504E+0.3-25,3l1901IE+02 	 0.	 19.6515506E-02
IId ;6 9U46E-04 43.0435133E-03 44m4288748E+0i 	 0a	 -62.08'.533aE+G3 44.5141728E+01 	 0.	 12.7079334E-[2
71.5619046E-04 43.0435197E-03 44.4288748E+01 	 0r	 -62.08-5338E+03 44.614L728E+01 	 ar	 12.7079334E-92

..So?	 SCL	 5	 5202	 S2Dl	 S2	 OKET01	 OHET
.53,7220752E+00:29^ gL6i537E-Ol	 13..0307516E-01	 0.	 G.	 0.	 -fGa54662 5E-+0.2-33.9242804E+01
^E6*00563i,7E-02-27:2124445L-'G2 14..6779439E-Ol 	 0a	 as	 G.	 57.19765 5E+DO -25.7499c72E+01
-66..005631.7E-02-2712128405E-G2 14.6779439E-01 	 0.	 Oa	 0.	 57.1976575E+00-28.7499932E+0!

-	 FTRA	 FTRa	 FTPC	 HTX	 HTY	 HTZ	 F9M	 FYN

i.l

O>
;v rm

0



SIx'DEGREES OF FREEDOM FLIGHT PATH STUDY
GENERALIZED COMPUTER PROGRAM

INOSOF	 2	 CASE LROLL	 STAGE	 1	 PAGE	 182

-23.5082630E+02 as -16.tl8D2345E+04 O.	 91.6673590E+04 D.	 -23.9582630E+02 04'

FU LH HH NH

-160871776E+04 O. 92.7250025E+44 0,

VPCS

3a.74E99aDc+a2

TFFS

a. a.

T^If
0. ao

^

I ^„ SAC! Q

32.4756fi52E-03 31.ti782995E-03-1fi.7415423E-02 0.	 as 83.4935137E-04	 0.

t	 J''. ^, FLEX

POINT X02F X02T Y02F	 V02T Z02F	 702T X91F
C V

XD1T YOIF YD1T ZU1F	 ZD1T RDDF	 YOUF ZOOF

''^

io,DddD114orroi
e.56.92E63E +D1

0.
0,

-30.252144!6-Q1
O.

a.	 5.
-1a.Qa1aT97E-02 &f.944123EE-ai

57.59205DIE-01-55.53226fiAE+00
o.	 4.

e.
-Ba,4375365E-E3

20.00pp11pRc-0! 4. -17.12824356-tli 11,	 0, 33.ao5876lE-01-52,5940147E+0Q a.
28 n 9g376594E+01 a. 4. 74,54Lfl U E-03 52.2395910E-Q1 tl,	 0. -42,4254U4fE-03
3Da^10Dp50pL-D1 0, -14.947244aE-Q! 11.	 D•	 -41.fi19a315E-0l-37.1l198S2E +aQ 0.^
28.4F58925E_PUI

as
-1(is

033B9fl3E-111-3a
g307236E-03-l 0D . la78Eg5E-01

57.3914599E-01-91.4330004E-01
49*1455111E-03

;7^5
4p.D11^p000t- pL
28.964523E+111

0.
0. 0• -44.7199163E-03-58.33711443E-01 D.	 D. -92,4719438E-a3

LANDING RCLL
I55 =	 i ILR = f	 ICS = a	 IDS = L

RUTS

TI TR

l8,95O110Dq£-112 19.9025000E-01

PITCH AUTOPILCT

DELON ALPHAE ALP110 1 ALPUDi	 ALPHET OE!.OU£

30. M7623E-0123.40611797E-02-97.6940394E-0! a•	 23.40611797E-02 M OU 0009DE-0!
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STOP

tt	 ^	 r	 ^	 ^ .j	 9


