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INTRODUCT ION

This part of the document describes the digital computer
program developed to evaluate the aerodynamic and performance
characteristics and dynamic behavior of a rotor in autorotative
flight operating in proximity of a re-entry capsule. The theory
underlying the program fcrmulation is presented in Reference 1,

The program has been subdivided into several distinct parts,
The first phase allows calculation of rotor blade linear dynamic
response in the flapping, feathering and lagging modes. The
second part of the program permits determination of rotor blade
airloads including nonlinear effects. The equations of motion
describing the articulated rotor blades retained all nomlinear
inertial terms and incorporated nonlinear aerodynamics to account
for stall, compressibility and reversed flow effects. Provisions
were also included to consider the effects on the rotor of the
detached bow shock wave generated by the capsule. The final
portion of the program features the dynamic stability of the re-
entry vehicle. The nonlinear time history of the capsule rotor
configuration features rotor force and moment contributions
which are a function of the independent variable time.




DESCRIPTION

The digital computer program described in this section
has been developed to study the dynamic behavior and evaluate
the aerodynamics and performance characteristics of a rotor
in autorotative flight while coperating in proximity ¢f a re-
entry capsule,

The program is coded in FORTRAN IV (IBSYS Version 12) for the
IBM 7040/7094 direct-coupled computing system at Ames Research
Center, The program can also be executed on an IBM Model 360/40
digital computer syetem. Because the program exceeds the cap-
acity of a single core load, the Loader Gverlay capability is
used. This feature permits the complete program to be subdivided
into several smaller sections. These sections or links are ex-
ecuted in a manner which can be user controlled,

The complete program censists of seven sections. The main
or calling program; the input data program; the program which
calculates blade inertia properties, the coefficients of ths
linear differential equations of blade motion and the blade
response matrices; the program which determines the linear time
histories of blade flapping, feathering and lagging motion;
the program which generates the nonlinear blade airloads; the
program which achieves rotor blade autorotative equilibrium;
and finslly the program which evaluates the re-entry vehicle
dynamic response,

The program initialization and executicon is controlled
by the subroutine REVO1l, a control program located ia LINK ©
under the overlay structure, The control parameters that
determine which program sections are necessary to process the
particular condition are user supplied and are read by sub-
routine REVCl, The program is presently limited to single
case processing, but can be easliy modified to include multiple
case operation.

- Detailed flow charts for the seven main programs (REVOl
through REVO7) are presented in Figures 3 through 9, respectively.
Program listings of the source decks are included in Appendix A,
input listings are in Appendix B, and a typical output listing
is in Appendix C.




DATA INPUT SECTION

This part of the program designated REVO2 supplies the
data necessary for program operation. Included in this section
ig the NASA library subroutine AT62 which is coded in FORTRAN IV
to approximate the U. S. Standard Atmosphere, 1962, The sub-
routine computes density, pressure, temperature and velocity
of sound at any geometric altitude in the range -16,500 ft to
2,320,000 ft. If a wind tunnel condition is to be processed,
the NASA library subroutine AT62 can be removed and the actual
wind tunnel density, temperature and velocity of sound sub-
stituted in a modified AT62 subroutine. The input program alsc
features the user controlled option of supplying an inflow
distribution as a f.nction of radius and azimuth station. Ome
further user option regards the incorperation of nonlinear aero-
dynamic section data. This option allows the two-dimensional
aerodynsmic data to be read from cards or to be generated analy-
tically in a subsequent subroutine AERDAT appearing in REV0S.
The remaining geometric, inertial and linear aerodynamic data
necessary for processing a particular flight condition is
described in the data inpuet listing.




RESPONSE MATRIX SECTION

This phase of the program generates the inertial and
aerodynamic components which form the coefficients of the
linear differential equations describing the blade flapping,
feathering and lagging motion under both steady and maneuvering
flight conditions. The data required to establ'sh the blade
inertisl and aercdynamic parameters are read from tape written
in section REVO2., The basic method is generally applicable to
sets of differential equations which have coefficients which
are arbitrary functions of time, in this instance, the indepen-
dent variable. Except for the assumptions of linear aerodynamic
force and moment coefficients and small induced angles, actual
Mach number effects and reversed flow effects are treated cxactly,.

The application of an integrating matrix operator to the
differential -equations of flapping, feathering and lagging
motion written in matrix form yields the response matrices of
the system which depend only on the coefficients of the variables,
The response matrices of the system are completely independent
of the applied forcing function. These matrices are stored on
tape and are employed in REVOS for calculation of the complete
nonlinear response of the systen.




LINEAR TIME HISTORIES

This portion of the program establishes the matrices which
multiply the system initial conditions. The response matrices
coupled with these initial condition matrices may be considered
a numerical simulation of the system described by the equations
of motion, System response to any forcing and initial condition
may be obtained by simple matrix multiplication. These initial
condition matrices are rectangular, having six columns, one for
each initial value of flapping, feathering and lagging displace-
ments and velocities, The matrix is composed of a maximum of
twenty-five rows, one for each station considered from O to 360
degrees inclusive, The initial condition matrices represent
the time history of the response of the system to initial dis-
placements or velocities in the flapping, lagging, or feathering
degrees of freedom when the forcing function is zero,.

This phase of the program features an option for calculating
only the linear time histories; subsequent nonlinear airloads
without the linear time histories; or both time history and non-
linear airloads. Also, incorporated in this portion of the
program is the determination of the maximum absolute displace-
ment and velocity for the three degrees of freedom, for edch
cycle of time history response. The accompanying azimuth station
at which the maximum response occurs is also indicated. All the
matrix operations involve diagonal, rectangular or triangular
matrices,




NONLINEAR AIRLOADS

This section of the program determines the nonlinear rotor
blade airlorids., An iterative procedure is established to achieve
rotor blade equilibrium in the three degrees of freedom con-
gsidered. Equilibrium is established when the values of flapping,
feathering and lag angles are within a specified tolerance for
two successive iterations, The aforementioned tolerance is user
supplied on input.

The data necessary for processing this phase of the program
is supplied on tape from REVO2 and REVO4, The iixed geometrical
and inertial dats are transmitted from parts REV02 and REVO04.
The matrices necessary to evaluate the initial condition matrix
in the periodic solution are also obtained from REV04,

This phase of the program features all nonlinear aerodynamic
effects including stall, reversed flow and compressibility
effects. These effects are reflected in the program by caploying
two-dimensional aerodynamic data which is transmitted f£rom REVOZ2.

One added option is the ability to use analytically derived
aerodynamic data as a substitute for the two-dimensional data,
Subroutine AERDAT which is user supplied and controlled by NAERO
allows calculation of the aerodynamic data. Finzlly, the program
generates a tape input to REV0O6 including elemeantal airloads for
integration into total rotor forces and moments.




TORQUE EQUILIBRIUM

This portion of the program establishes the procedure to
achieve rotor torque equilibrium., Once rotor autorotation has
been effected the program then determines the rotor disk shock
wave intersection and associated flow conditions, Subroutines
INFLOW and INTRSC are employed for these calculations. Data is
then stored on tape; including the inflow ratio, advance ratio
and density ratio distributions which were generated in the
aforementioned subroutines. This information is supplied to
REVOS and REVOS . | : :

J£ the zero torque condition has not been achieved, 1terétion

is established between sections REVO5 and REVO6 with blade col-
lective pitch angle as the independeat variable. Torque iteration
is initiated with a simplified relatiomship using linearized rotor
theory (Reference 2), expressing rotor torque as a function of
blade collective pitch anzle. A first order interpolation is
employed to estimate the third value of blade pitch angle based

on the previcus iwo values of torgque and their respective blade
pitch values, For all subsequent iterations, a second order
function is used relating torque and tlade collectiva pitck.

The three most recent values of torque and asscciated blade angles
are retained to evaiuate the succeeding trial value for blade
pitch angle, - Once ‘torque equiliprium has been effected and the
rotor disk shock wave intersection determined, the program pro-
ceeds in normal fashion to REVO3;, and following sections to

again establish rotor torque equilibrium.

- When zero torque 15 obtained the second time, the blade
pitch angle remains constant for future entry into the rotor
airloads program. Subroutine OUT2 is then employed to print
the rotor blade distributions of argle of attack, out-of-plane
airloads, in-plane airloads and momeits about the blade feath-
ering axis, Subroutines QUT2 then calls, at user option, sub-
routines HRANAL, HRAl1lAR, aand INTANG. These routines calculate
the harmonic components of blade airloading, the harmonic com-
ponents of blade flapping and feathering response and integer
angle of attack variation as a function of radial and azimuth
station respectively.

Subroutine FOROUT prints the tctal rotor forces and moments,
The rotor force and moment data and rotor operating condition
are transmitted on tape for processing of REVO7.




VEHICLE STABILITY

This phase 0f the program, des’gnated REV07, is comprised
of several subroutines. The function of REVO7 is, basically,
to read the vehicle g=ometric and inertial data transmittzd from
REVO2 and the rotor force and moment data transmitted from REVO6
and call the necessary subhroutines for program execution.

The first order differential equations of motion simulating
the vehicle dynamic stability are integrated in subroutine ADAMNS,
which was supplied to the contractor by NASA Ames, The first
derivatives of the equations of vehicle motion are computed in
subroutine DERIV. These derivatives, which are the right-hand
sides of the vehicle equatiors of motion, include all rotor
forces and moments resolved into the body axes system as well
as the body forces and moments, Subroutine CHECK investigates
convergence of the integration process as reflected in the rotor
shaft angle of attack, advance ratio, inflow ratic and rotational
speed., If these parameters are not within a prescribed input
supplied tolerance for two successive time increments, the pro-
gram returns to the airloads phase via REVO3. The return to
REVO3 1s accomplished with new distributions of inflow ratio
and advance ratio calculated in REVO7. Further data transmitted
are pitch and roll rates resolved about the rotor axes system,
rotor angular speed, and roter shaft angle of attack. This
iteration procedure is followed until the actual time uppexr
bound, which is also supplied on input 18 exceeded.

At the initial time, the vehicle is placed in trim by
eliminating the moment contribution in the pitch, roll and yaw
acceleration equations,




Process Program Instrustions

Process Input/Qutput Data

Decision and Branch

8

Program Terminal

N
Y

Connector

Maghetic Tape

Predefined Programs

Printout Documentaticn

I\ e

Punched Cards

' I [ij] Offpage Connectors

Figure 1 - Symbols Used In Flow Charts




LINSATH

AJEHD

AlY¥3d

SRVQV

LOARY
9 XNIT

werdoxd AM J04 wexdeyd ABIIea) °Z Jandyrgd
e fo
JSHINI ONVINI LINI LXL
MOTANY UVIVHH gvivdl ANIL
ZLlng TYNVHH Lyauavy HINI INIQ TINIG
SHANI 1L0pYad NITINI LTORYL R@ODIS 4R A
[ ]
I _ —
90ATY SOATYH POATY | EOATH SOATY |
g MNIT ¥ ANIT € ANIT Z ¥NI1 T aNI1 |
T ¥aA1v — NIDY#0
T10ATY
FJVL 0 JANIT
..,.f

A

10




START

CALL
REV02

CALL
| REV03

KNTRL = 0 | n%

e ] CALL CALL
REVO7 E REVO05 '
NSTAB
CALL o
REV06 ' )
| :
1 E ) ——¢" NSTAB

il

Figure 3. Fiow Diagram For REV Main Program

11




12

Data

Data

( Start )

!

Read
Program Control
Data
Blad® Ipertia
And Linear
Aero Data

l

Subroutine
AT62

J

Calculate
Density Ratio
Temperature ©

|

Blade
Collective
\ And Cyclie

Figure 4,

Pitch And
Talerances

] Rea
Steady Variable

I:iflow
Inflow
Distribution Distributio

Flow Diagram For REV02 Program

Data




Function
DINT1

- am e - ——

IDYN °

#0

e

Calculate
Blade
Inertias

|

Read

Dynamic (
Stability 1 Data
Data

i

Calculations
jof Parameters
For Dynamic
- Stability

I3F ~ 0

|

Virite
Data

Figure 4 {Continued)

i3

&
,t
=




14

) Read
Data _Data For
Nonlinear

Analysis

Data /

Read Data
Shock
Wave
Parameters
il
_xnitializaf'
Controls

For Torque
Iterations

I

Write

L5,L6
For Part
REVOS

Figure 4 (Continued)




Read
Nonlinea
Aero
Pata

Data

Reference
At C/

Change

4 Chiord Reference

To C/4

LS Write /
For Nonlinear
Part REVOS

Aerodynamic
Data

Figure 4 (Concluded)

15




Start

Read
Input Pbata

L3, L5
From ,
Part REVO2

e—————— b |
1 1 = Feather Axis ,
e T od— — — |
Shift Inertia L2 = Lead Edge 1
pata T¢ t . ™ === ———
Feathering
Axis

¥
Calculate
Aerodynamic
Properties
Normalize
Input Data
Fers—=5 L m———
( Sub ‘1 | Calculate r _il
| ubroutine e Coef Of Lagging, - Function
| CALC I}- * Flapping And Feathering == DINT 1
b e e | __Differential Equations L 1
- [Subroutines!
Calculate | SIGCEM,
Response g — — = — — J TXT,
Matrices L TINV. |

X Write
Resultis

of
Computation
‘ End

Figure 5. Flow Diagram For REV0O3 Program

L3, L6
Data Fort

Part
REVO4




L6

Start

Read

From Part
REVO3

Data

Calculate
Matrices
Which Multiply
Boundary Conditions
Matrix

r====m/

| Subroutines |
ag—-{ TPREAD, TREULT'

I INTR |

N —

L2, Print
Time Histories
And Maximum
Absolute Response

ot

Calculate Time
Histories And
Maximum Absolute
Value Of Response

At Each Cycle

l

Subroutines |
INTT
TPREAD

Calculate
Matrices Which
Multiply Forcing
Vector To Give

Boundary
Condition Matrix

Write
Data

T

Figure 6, Flow Diagram For REV04 Program

17




18

<>
Y

Read
Input
Data

Write
\ Title /T ""\____'f‘_z__w

Initialize
Forcing Function
Vector And
Response Velocity,
Displacement Vectors

Read
Matrices To
Formulate
Boundary
Conditions

Read
Aerodynamic
Section

Data

Figure 7. Flow Diagram For REVO5 Program

SR




/ L7, L6
¢ From Part

REV04
REVO2

Read
Data Frem
Part REVQ-;

REVO2

Initialize

Iteration

Count On
Flapping, Feathering
And Lag Equilibrinx

Dimensionalize
Variables
For Print

L2

j& Write
Aeraodynamic
\ Parameters

Nondimensionalize
Variables
Calculate

Coistants For
Future Progran
Use

Figure 7 (Continued)

19




20

(From Increase
Follawing Count On
Page) Flapping

Iterations

20

Calculate
Linear
Forcing Function
Vectors

ICHK = 1

Of Flapping
Displacement
Vector &1, 57
~Radians,

Calculate

Boundary

Condition
Yector

]

Read
Response
Matrices

Calculate
Acceleration
vVelocity And

Displacement Of

1Dependent Variables
y-

" Velocity
And Displacement
Yectors For Two
Successive
Iterations
Within
Tol

Yes

Calculate
Blade
Angles 0Of

Attack

ICHK = 0|

Subroutine
AERDAT
Analytical
Determination

Of Aerodynamic Datz

Figure 7 (Continued)




Calculate

Blade  |lee—' Subroutine :
Airloads i INTLIN i

-

(j End

Write
Dependent Variable
L2 Displ. And Velocity
Vectors, Angle
O0f Attack And

Mach Nos.

Y
Read
Coefficients
Of Linear Jss—f

Differential;
Equations

L3 \
For Part j=
REVOG6

Calculate
Nonlinear
Forcing Function
Vectors

Figure 7 (Concluded)

21




L2
Maximum Number

Exceeded

Figure 8.

22

0f Torque Iterationsp

Calculate
Rotor
Torque

Iteration Count >
Max Allowed -~

Flow Diagram For REVO6 Program

9,




NCHK = 0

Rotor Shaft Rotor Shaft . Calculate
Angle = 0° Angle = 90° Rotor Shaft
(ALFAR = 0} (ALFAR = 1,57) Angle

fu/\.g |

E Calculate ; -_—— -
G Y. m{Calculate All Rotor Disk Subroutin
Rotoyr Forces Shock Wave jo- | INFLGW |
And Moments Intersection And i INTRSC
T Flow Conditions |

r———-—-—-——-

Subrout lnes_—;
| gur2, 1nTANG,

Figure 8 (Continued) .

23 e




CALL
FOROUT

Write

End of L2
" Cage
L3 \\
For !
REVO7
W = DSMEGAR*
CALFAR (ALANFS
\ . +.52€CT/ g
' ’ ALAMPF3) "

VPREE =~ AMUFS Wi OMEGAR* !
- #QMEGAR/CALFAR ALAMPS
W » VFREE®
SALFAR [

VFREE = W jagp———eed

End

%
kY

Figure 8 (Continued)




Increment
Blade Collective
Pitch

@i+l = 666701

'

Calculate

Pitch Increment

Blade Cellectivel

A8

Change Sign
Of Increment
A = .AB

J

Increuent 2
+5.09

f

Inérement
Blade Collective
Pitech

i+l = @1 + aA®

=

K@M = 2

Figure 8 (Comtinued)

25




26

!

Calculate
Coefficients Of
Second Order
Approximaticn To
Blade Angle
Vs Torque Curve
To Determine 8i+l

Use First Order
Approximation
To Blade Angle
Vs Torque Curve
To Determine &i+1

(]

Discriminant
Neg

|

¥rite
No Convergence
No New Inflow
Ratio MNust
Calculate Be Chosqn
8i+1
S2—
¥
Write

Torque Iteration
Count, Blade Angles
Thrust, Tergue

l

NCHK = 1
Step Torque
Iteration Count

Figure 8 (Concluded)




ert )

Read
Data For
Stability
Analynis

~

Calculate
Initial values
For v, U

BEVOG

8Y(4) - PMEGA i

A(l.8) -
8Y(1)

we| A(1,10) =
SIDSLP

NTOR = |

i

Write values
of Independent Z .
And Dependent L2
Values / '

LINE ~ 3
X - PANT(1)
PHMT(5): 2,0
H - PR¥T(3)

{

@

Figure 9. Flow Diagram For REVO7 Prczran
And Subroutines

27




-~

@

CALL
RESULT

PRMI(2) -1

£all ADANS
Generate Backward
Differences For

— Integration

Call ADAMS
Integration

Of Dynamic
Stability Equations |e— — 4
Qf Motion DERIY

L2

3
CALL
RESULT

" Write Valueéﬂ .
Of Independent <0

And Dependent LINE-43
Variables / j\\\\

Write ;7
Time History . L2
Heading

LINE = 3

Figure 9 (Continued)

28




Subroutine CHECK

( Start '

Calculate
Rotor Angle 0Of
Attack, Advance
Ratio, Inflow Katio,
Rotor Ang. Velocity

Absolute
Values Of

(a -
Rotori+1

a
Rotori

(Bis1 — Bi)
(li+1 - li)
Q141 - Q:i.)
Minus Absolute
Tolerance

a a :
Rotor,  ,_ Rotor;

aROtOI'i.

Percentage Tolerance
(Same For Gther
Parameters)

j:»o

PRMT(1) = X
"PRET(5)=1.0
i 13F = 1

Figure 9 (Continued)

NT@R = 2

29



Subroutine CHECK (Concluded)

Write
Dependent Variables
\ At Time 1i+1
' Value Of
Independert
Variable At
i+l
Etc

Calculate
New Inflow
Advance Ratio
Distributions,
P2,Q2

Write
Inflow, Advance
Ratio Distributions

And Density

Distributiens

Qal p2) Q, ALAMOD
AMU, &AQ, ag

End

Figure 9 (Continued)

30




e |

I\\Il

AXI1GT -3y 10304 Ol SUOCTIUIIXT

jutagd
| #
{01307} wn:ﬁniﬂx
TIRAONIY uﬁluns
1Jeadayy
— ]
13RIy =] L3117 0IE
1FRmaADATY
3 |
BUO] 1#nb3T
T4

Haes2ary

Y

wnyaAqy1snda
IJRIDIATY

ﬁ

JIIUNWIOS IBG

ord

ndag
WA

uamasinbay
enbiog
401090

srsiTeny
A31TT7q831S (A9H) 2TOTY3A

IAj1NjoaQINY 4

"0T 2anstd

!

aHtrodsay

aymuudg
a[2TYap

3

sucil1enby
Aatrranas
ayaTyaa

A

SOUSWIO A2d

Toa3un) wexBoag

. pay
ndug wyeg

Axo3aaleny
S10¥Yap

Siuassrtnbay
CART L H

et

SpRITIIY
ITOYUIA

]

suoyrenby
a4y
I[2LaAIA

31



ape1d pa31dariad 3O -Lxjswmoen ‘T 2an3tg

32



aAsy Fooyg mog Burrsurxcoxddy Jo4 torlvInByyuo) °Z1 2xndrd

e ]
™

SIXV SAVA mog

2z
C‘

SIXV LAVHS YO.LOH




f

—iparn
R g
' R
z
1 P
’ “ PS> ' DATA REFERENCE CENTER
B | Badl S\ ———— BALANCE CENTER
R 5% .
Bube 1® | ' ——CENTER OF
= T | GRAVITY
e A ¢ b= ,
WI.ND e D .

Figure 13, Vehicle C_onfiguration For Dynamics Study

34




REVERSE FLOW
ot — .
REG ION

y= o

Stall And Reverse Flow

Figure 14,
For Linear Analysis

Regions




-~

36

REFERENCES

Lemnios, A, Z,, and Giansante, N.: The Dynamic Behavior of
Rotcr Re-Entry Vehicle Configurations, Volume 1I.

Gessow, A., and Myers, G. C. Jr.: Aerodynamics of the
Helicopter.




APPENDIX A
INPUT LISTING FOR

ROTOR RE-ENTRY VEHICLE (REV)

COMPUTER PROGRAMS

37




DNVINI 2utjnox

-qng Ul pesn jusweoul NO0vl131V JO orduy
DNVINI

auyihoIqng Gl pasfl YO8V JO 9T3uy wWnuWIXeRN

ONVINI

aurjnoxqns Uy pesn Noevl1iv JO 218uy wnwyuiN
0738y MOTJUl Apuals

$Q/06@ ‘oriey Ioeqpaag vl - Suiaayiesy
(P®Y/q1-14) o3%d Bujads rox3uo) Buysaylead
(01 5)

SUoT1e81§ operd otweudpoxay JO J9qunN

{g3&-3018)

¥r3JIaul JO 1Td2WOH wﬂﬁHQQPNOh apeld
(z3d-3n1g)

BI3I0UI JO juswol Buyddeiq speld
{(3d-8n[g) jusuoy o°7383S Jurdderd apuig
| (s3n1s) sseR apeid

(¢ 330N 2908) (3d) 31@s3y0 °3utH Buydders
(3d) 3198330 83utH 3e]

(3d) snyp¥y Jo030¥

uotrjydiraosag a9s8d
J3qunN UOT3BOTITIUSPI 2SEBD

Yyinuwizy oL 303dsay |ITM ﬂoﬁuwﬁvn

TVHEa

TIV
ORV'IV
ZLAV
dSNOJ

JXN

(8) ISHY

{(S)ISAY
(Z)1ISAV
(I)IMY
2q

13

o

avaH
JISVYON

& ' 5 b h A@V.M.HZH Um
“ " wooow ww (g) LINID€
" " 1) " 0- A%VBHZHUQ
“ " " " om (€£)LINIDH
“ " " w P (2)LINID™
uoTaTpuUo) Tvr3ITul dois 3tun e (I)IINIDd
d0I1eInNOTeD
£1038TH awyl Ul SII24AD FO JoqunN TOXI@N
(Z 230N 929§) 1ox3uU0j uoi3do wexBoxd Ld4@N

QL-19
09-1%

0S-1%
ov-1¢
08-12
02-11

(0] B & sguniod ¥

0L-19

09-1S
0s-1¥v
ov-1¢€
0€-12
02-11
311 SUWNTo)D €

08-9
¢-1 scwni{ol g

wp U Ap

( )e 1 ( Jp
2I87JTd S&1EOYPUI OTQETABA UQ SuWTid

OL-19
09-1S
0s-1¥%
ov-1¢
ge-1¢
0z2-11

01-9
e-1 sumnio) I

*(0Tiv) ST sxsjouwexed

[0X3U0D TOASM J0F }1¥WIOl PIe) “WHON “THINM ‘dVISN ‘IYVISN ST10I3uG0D
wexloid JO SUOTITIUIISCE PUY ‘sjuamultssy I33jUTId ‘Iapesy pIed fade] xo0d T 230N 23§

pxud

PI8)

P8y

: 930

pae)

38



(o9s/pRl/qQT~-3d) Jodweq Buidde]
(o8s/ped/q1-34) Iadweq Buydders
(o98 /P8 /q'T-1d) Jodwmug Butaayjeag

(pey/qQ1-31d) Buradg jo0¥ Buyd3u]
(ped/q1-3d) Butads jooy Buyddery
(ped/qT~34) 3Buyads jo0d Buyaayjlesy
8@ /0@

‘071%4 Noegpaad Buydderi-Suyrasyieed
(p2 3 ) SuUOT}BIS YINWIZY JO IaqunN
(3d) °epnIT3IVv

(oe5/pey) poedg 2030y

0138y oUBAPY

‘unwyxew sSpIed 91 ‘JI3pxo dy3 03 300X Uy
(3d1/,3d-3n18)
UOTINQTILIST( ©T FI9U] mmﬁncauaoh
(3d4/3n18) uoIINQTIISTE SSE¥H [8IpPEH
(Pped) ¥UGL" OL Pa‘dUIIIFIY ISTAL mmuﬂm
34
(Z=2Z3UN) ‘T°T 10 (I=-J9UN) °V°'d 30 33V DD
(3d) 93p3 Burpwal FO 3IIV STXV 3Sutraeyjruvad
(3d) pxoyd apuig
(34) uoyjels Ivipvy apeld

JUIIOTIFOOD ISNaYL INOYITM
a718uy 13J%ys 93eINITBS O # XOPNN

JUSFOTFFO0) 3snayy Buysn
913uy 31yeys 33erndy(s). 0 = NOOHN
aoT1EINOTE)
a13uy 313eqs J010¥§ BO [OoJIU0)
(¢ 220N 99§)
fOI3U0) SIUBTOTFFI0) ITWBUApPOIdY
(v 230N 998) T[0IUO)) SIXY IOUIISBIY
Q0131818 OIWRUAPOJIIY 1ASW] JO JaGuny
uotlels otwzudporay 3I1sSITJ JO J9quUWnN
(91 53 ) suoyrjelsS 9peld JO J9qUUN [EB3O0L

dAVaZ
dAvad
dNvad

INU4SZ
ONd4aSsH
oNudasd

a3V
dN

B 75 4
VOARG
ANy

0£-12
02-11
0T-1T

08-1.
0L-19
09-19

0s-1¥
oP-1¢
0€-12
0Z-11
01-1

Saunto) e pI®)

suunio) F A pJIe)

sewyl XN psireadox aq 0] ST pIBd STYL 930N

LV
Hd
XHL

90
\ [
J
X

HAIPAN

@A VN
ATUN
XN
TXN
XN

0L-T9

09-1¢
0s-1v

ov-1¢

0£-12

0Z-11
0o1-1

09-16

0S-1¥
oy-1€
0E-1¢2
0Z-11
01-1

suunTo) 9 (s)pxe)

sSUWN 10D g pIed

*8301d InojuoD> JOF ‘worjEas

{BIpeX JO UOTIOUNy ¥ sS¥ ‘uyoy Ja9fajuy Uy ROk Jo Ra1Bue sayyddns suyjinos
-gns STYL °ONVINI euyinoxqns giia uoyrounfuc: Ay pasn sae IYymHA ‘HIV “TIV 330N

39



‘01 pJIBO Jepun 3jo0u 33g

aviNos 0S-1¥%

ayios ov-1¢

uotT3ay aold PATTIBIS 2YL NOWYS 0€-12

auyyea Aasyl 31dsox¥ ‘11 paed uQ peuria@ qaAodvs 02-11
280yl Ol JIBITWIS oIy SOTQETIBA 988Gl  T0IVS 01-1 suanio)d €1 (s)pawd

*0I pIBD J2pun 230U 2ag _

oNos 09-1¢

0aos 0S-1¥F

uotdoy MoTd PAITI®IS JIWIOS ov—-1¢

ayl auized Aaql 1dooxy ‘aATsSnIouIl gL JISHOS 6E-12

nIyl (I suwnio) ‘@1 pIe) UQ pauriyad JISAIS 02-11
2soy], 0], IBITWIS 9JY SO[qRTJIBA 9SoYlL OVS 01i-1 suun{od 3ZI (s)paed

.Oﬁ PIBY JIPUN a3jou aas

(o28/8a@/1) 3IUDTOTIFO0) JUSWOR ApesiS-uoN AVIND 0S-1¥%

(098 /8sa/1) 3USTOTIIS0D 3ITT 4peajigs-uoN daAvIid oF-1€

(32@) OND 3V M0®Bl11V FO 2T3uy HONY 0c-12

(3a@) edd 31V YO®313lV JO 918uy qoayv 02-11
(3eQ) JINYTD IV XOeIIV JO 913uy ‘TQIV o1-1 suuniol 1Y (s)pae)

‘mnWwyxsw SpIed @ ‘Juysesaouy £[[ediUOjlOoCOW
puU® Jaqunu UYIBW 31SIM0] 943 38 Jurjaels sSawWTi AN pajeadax aq o3 ST paed STyl 930N

(dISHD aod
aouUsxaay) IJUSTOTFI0D JUSWON Buiyd3Td OND 0L-19
(Cgtlite]
04 90UaIIIIY) FUSTOTIFa0) dodaod pIoyd odad 09-1¢
(ov JI04
QOQQHOHwEV JU8TOTJI20) 20104 TBWION J3YTD 0S-1¥%
(82a/1) odots aaan) juswmof Buryolrrd JISHD 0b-1¢
(3aq/1) adelS§ 9aand adxod paoyd dJdISAD 0e-12
(32q/1) 2doIS 2AIn) 90104 TeWICH OV 0Z-11
STSAjeuy azauy Ul pPasSN sIaqunN YOEW HORY 01-1 suaniod QI (s)pau)
9 270N @98 JWILS 0e-12
9 230N 898 TIS 02-1T1

(0T 5) sxo3dsd adeyy
2ABANO04S JO UOTITUIFAQ T Puy sysdisuy
1BaUIT Ul pesi sxaqunN YOeR JO ‘ON NN o1-1 suuniod 6 pze)



3uTId ON O # ZSS81
SI9quWnNN YO¥H puy {ovlly
JO Sa13uy JO SuorINqIIISTJ
{S31170019A puy sjusmadeyd
-81g Suy..¥T puy ‘3uyzayjieag
‘3uyddeid JO suoyrInqIIISYIQ
‘uotrjleIall UYONBY 3y JUTId O = ZSS1
1013U0) JUTId
¥o83131v¥ JO

913uy 33eys sa31e(noTe) wWexdoxd £ = VAT

(ATTBUI@lU] PBUTFaQ)
o006 = W28V JO 3T23uy 31yBUS 37
(ATTBua23u]l paurraq)
o0 = 0B11V JO 913uy 21¥8ys 1 = UVIT
¥0®311Y JO o13uy 31Jeqyg up [oI3unod
untaqiirnba anbaogl
J04 SUoT}1BID3I JO JSqWNN SUTITWYT
spxel woxd
peay uoyINqIIISIQ MOTFUI O ¥ RVII
UOT INQTIISTU AOTJUI WIOFTUN O = AVIX
MOTIUT Up T10X1UWOD
untIqfIrnbg
8ur33e7 puy Burasygieadg ‘Surdderd
up SUOT3BIS3I JO JequnyN BurjTWY]

qval

uoT33Y MOIJd POSISALY 9yl
auyyaq 4ayl 3daoxg ‘11 pael up pautryaQg
asoyj, O] JIBIIWTIS 9Jy SIaIQBTIBA 259yl

ToT39Y AO0TJd POSIaAY
a4l autiag 4Aayl 3deoxy “aArsniour
0L nayl 1 suwniod ‘QI pIed uQ PaAUTIAYG

2SS 0c-1¥
yvdni 0F~1¢
ROIN 0E-12
RV1I 0g-11
4LIN 01-1
*0I pPIED JIapun 230G 33§
avimod 0S-1¥
avioy oF-1¢€
ROAYY ceE-1¢
aoavy 0¢-11
TOTVYH 01-1
01 PIeD IIpuUn 930U 99§
(0260 09-1¢
ogoy 0c-1¥%
JIHTOU” o¥-1¢
AISNOY 0£-12
d1scdy 0Z2-11
ovy o1-1

asoyl O] JIBITWIS 38Xy Sa[qetrde) a9asoylL

SUMNIOo} 97T

sumnioD CG1

saunio) ¥l

pae)

(8)pxE)

(s)pxe)

41



durseaaoul AJ[EOTUHOJOUOR

‘HoT1e1S Y1hWIzZy sojous(
jdraosgng puooag "Japxp drl] ol 200H ‘uorlels
apeid OoTwWRuApoaay sajouaq dyaxosSgng 3ISITJA
"Spae) 9¢ JO wnwyxey - (iemiod p°01 48)

anieA JXad suunyo) QI ‘pae) xad sanyeA JuU3Tqd
UOTINAT IISTA MOTIUI TBUOISUIWIJ-UON

(s3q7-3d) anbiol ug aduBIaTol 33INTOSqY
sIaomeIed 2A0Qy UQ doUBIAS{Ol s3nNTosSqy

\-M nh n-o Q@ q-m qm g

(uxoj Yewrda@ uI) 20uBIdTOL 93BIUSDIAJG

(3aq) 23nduy OTI24D TBI9E]

(P1T 230N 938) (8aqg) andul O7T24D 1BUIPNITICOT
(3aq) 3ndul 3101Td SATIOI1[OD

(3a@) o13uy drI{sopy¥S 4Apod [BIITUI
(oes/peyd) aled IT0¥ qnH JojoY

(o38/ped) 8384 423Td ANl J030d

(L 230N 2aag) (Bag) ar3uy oseyq jndujy

(82q) a18uy 3Jeq o13E38

(8sq) a13uy 3uiuo) apeid 271318IL

(83q) 4¥cL® 3¢ 913uy 2Buyasyjlesad SpBIG 211918
adey xp deis

snotaAaaxd «oxd M puy ATHJIA 9sSN
Arter3rui

SpeOT WoXJ M PUV HAFUYJA 238INEEBD
(g1 230N 99%)

Bieg £311Tqels Ofweulqg apnyoul
eleq £317TqelS otweudd ITWO
P3313TWD SUOT3

~BINDIR) puUyYy eBl1eG pauorlusmadIIoOIy
auyY 1noxqng

MOTINI 3uis(l UOTINGTIIST AOTFUI
durpuodsaaro) puy uUoTrIOISIIIUI AUO)
JI0j104-2Ae) mod arnsded 93eInd1E)
os1y ‘adeys aaey modg atnsde)
Sututryag sJIajauwexed ndal pesy (O = N@OT
yndul ejeq puy

aurjinoxqgng Aciyul Oruosaadng JO 10IUCDH

LSH LI

13
]

LSILI

-t
i

# NAAI
= NAQI

o 0O

# N@OT

dN ‘Z+IXNRvIV
mnm=<qé
B -

H”mﬁ<ﬂ¢

T Tgyy

TLLD 09-1S
IgLY 0S-1¥
gLy 0b-1E
s1d 0e-12
SIV 0Z-11
SOV 01-1
d1SAa1Is 0L-T9
42070 09-1¢
vdId 0S-1F
FEVHAY oOv-1¢
VOZ 0€-1%
vod 0Z-1T
vol 011
RAJCRAS 08-TL
NXQI 0.-19
N@J1 09-1¢9

61

suungo) 8T

suuniody A1

(s)pae)

pIe)

pI8)

42




34-8n1§) 4A3vaBaD JO I23USD

(
Apog 3noqy @y1xsul JO 1usmcy ipod - Al
(,34-8n1g) £37ARID FO J931Ud)
Apod 23noqy Briaour 30 juewcyy Apog - XI
(s3nIs) sseN Apod-N
(€1 2In31d 23§) Muhv
dil sAay3ysod °4£31Avan JO I93ul) Apod
0) 308YINS JIJM0T Apod HOJXJ POINSBIN
‘oueid-ZX ul ,.0d, vorsuawiq Apod
(€1 @an3tg 29g) (3d) STZV Z

I0304 JO 3IV 431TABID JO I93Ud] JOJ SATITSOd

*£11ABID 30 J23ud) Apod ol STXY JI0308
woxd suvid-ZX “I .V, UOTSusWIQ Apod
vijeqd £31711qe3s OFTWeuig Io4 3UNOD PIED

(7288/14) UOTIEBIDTHOOV [BUOTIBITABIY
Amm aan3dtg aag) (3d) a23awmerqg arnsde)
Jaquny YoeN wmeagly 220ad

BlEQ £37174B3S OIWBUAQ JOJ JUNOD PIBD

(waxod TswWyoed UI)

A1720T3A Jern8uy wp IoUB.ZITOL 1U3IDIAd
(mwIod [BWEOaq

Ul) OT318Y AMOTJUI UQ BOUBIDTOL IUIDIAF
{(®wIoZ TBWIOaQg Ul)

OT18Y 92UBAPY UQ SOUBIDTO] 3U3DXd4
(mxog fewydag ul) OBV

JO 213uy 103204 U) 20UBIBTOL 1UdOISd
(098/peY) A3I0019A

Jeynduy 10304 U JDUBIITOL dINTOSqV
OT218Y AOIJUYl U 20uUrIafel 21n1o8qy
OT38Y O9JIBAPY UD IO0URBISTOL 23NTOSqY

. (saerpey) oe3ly

JO 373uy 0304 U) 2OUBII[OL 23INTOSHY

uo13diI089q WOTITPUOD A3TTTARIS OTWBUAQ

‘g 930N 988

(cZ)INANI 09-1iS
($°2)I0dNI . -1F
(€°Z)1NENT OF-1IE
(2°2)1NANI 0£-12
(1°2)INANT 0Z-11
Z0 2-1 sumnio) €2
{(F“T)LAANI OS-TIP
(E‘T)LNAdNY OF-IE
(T°T)INANI 0Z-11
10 Z-1 suumted ZZ
(8) 0L 08-1.L
(L)18L oL-19
(9)18L 09-18
(e)18L 0s-1¥
(¥)I0L ob-1¢
{€)1oL 0e~-12
(2)19L 0Z-11
(1)104 o1-1 suumniod 13
TAVAH 891 suuntio) 02

‘0 = AVII JT DPS131TWO aI¥ SPIBD IS9YL

paB)

PIBD

pae)
pIe)

;930N

43



y | . ‘wexldoxd agl uUTYIIA
dISAIS pu® “» 03 31938 axe feyy ‘g = 313s aix® (C°C)LAANI Jo,/puB (g C)iNdNI JI
: dISAIS = (£°C)INdNI 198 ‘0 # (£°S)INdANI JI |
¥ (2°C)IAANI 388 ‘0 # (Z°G)INANI ¥I :93j0N

(34) sIxv Z 4pod JO j1wowedwrdsid Ter3Tul (9°C)INANI O0L-19
(1d) stxy X Apod JO juswanmvidstid T®TITUI (S °C)INANI 09-1¢
(3d) SIXV X 4rog JO 3U9wodw{dsSTd@ TOT3¥UI (¥ ‘C)IAANI O0S-1I¥
{sueipey) STXV Y3I3g ol 3oodssy
U3ITA SIXV Z Apod 2hoqy IOT3IBION TBIITUI  (E£°G)INANI OF-1E
(suvypey) SIXV qi1Ivd ol 310adsey
YITA STXV X APOH jO TOoT1830N Ter3ITul (Z2°G)INANI 0€-12
(suvtpey) SIXVY q1avd ol 3oadssy
YITA STXY X Apod JO uot1®3oy T[®IITUI (TI‘S)INANI 0Z-T1
B38Q A3T1TqElS OTWBUAg JI0d 3UNOD PIBS €O z-1 sSUmnNTo) 92 pxeg

(095 /pey) A310010A Jernduy Jojo¥ 18FITUI (L°P)IAANI OR-1.
(oe8/peyd) 23vy mel Apod TBIITUI (9 vvpamzn oL-19
(o38/p®H) 91%Y 4yo311d Apod TBTITUI (S‘P)LNANI (9-1¢
(o98,/pvl) 918 I10M Apod Teratul (¥ ‘P)IAANI O0S-1I¥

230 £1TITQEIS OTWweuig xod unod pIed PO 2-T SUENI0) GZ pae)

(8T 2an3¢4
89g8) QqnH J030¥ 3YlL Ol 30BFINS JIIMOT

Apog woxg peansevaR ,ud, uworsuawid Apod (¥ °‘E)LAANI O0S-1¥

a 14-8n7g) ®IIS9UI JO JuaWOR Je[od I030¥ (£E)INANTI OF-1€
(3d) 3nig uvorjzeloy JO SUIT I93U3D

jnoqy 4 UOWON SSBN 31SIT4 ope1g Jojod (ZE)IAANI  0E-1%

(1d) 3198730 oB8utH Buydderd sperd (I°€)IANI 02-TI.

sepi1d jJO J2qunN (E€INI 01-¢ |
e18BQ £3171TAelS OTWeuAqg up UNO) pPIBY €0 Zz-1 sumnic) ¥e paepy

13-8n18) 43rAexd JO I23ud] Apod

uaomq BT3Ia8uUl JO 10npoud Apog - ZXL (L 2)INENI  08-1L
(z34-2n1g) £37ARIH JO I93U8D

Apod 3nogqy ®IjlIaul JO juamcy Apod - ZI (9°Z)LNGNI OL-19

T
ol

44




RELT LT
YOUR weeJ]S 2914 IJA0QY JI3QUNN YOER ¢HOVR 21-1 suwn 10D (4>

pIB) Yuelf 1€

‘6 9L,ON 9298 ‘3urcswsIduUl ATTEBOTUO]

-ouow ¥OB1318 JOo Soffuv yitm ‘sSpIed (g Jo wnuyxem v o3 dn ﬂmomm 18 }owllw

Jo a18ue yows xoy pelreedag BT €€ PIBD H(£°1)ININI ¥/& = x<u ‘goae

1BUOT 1098-8801D £p0q 8y} ST SIUSITOTIJI0D Orweuiposez Lpoq JOF BOJIB OOUIIILIY

61-1 sumnio) ujl
39811V JO 318uy ol 3uipuodsaxxod
1CaYOTFIe0) juswoR Buiyolrrd Apod (T°v 1I)dXAPE Ob-1E
01-1 sSumnyo) Wl }0w13l¥ JO aT3uy oJ,
Suypuodsaxro) 3jusTOTyyeo) Beag Apod (T1°€‘I)3Aagd 02-12
0i~{ suunio) Ui }2e11V JO S13uy ol
Surpuodsailos 3WATOTIIS0D 1311 Apod (1°Z 1)dxagd  0Z-11
(Ssaada@) w®3ed OTwWEULpOISY
Apog auiye@ ol pesfi ¥Ov313V JO or8uy (T°1’1)dRQgd OT1-1  suunio) OF

(3d) I93u8) BOUBTEA [OTYSA PUV 31JeUs

1010y USSM1Of 319S3I0 TEUTPRN3IT3u0y 1AV ov-1¢
(3d) J93u8) aduvIBg SIOTH2A PUY I63U)
PISTYS 1BSH USaM3}9H 319SIJO [BOT1II2) 109 0e-1%2
(2d) xsjua) adcuaxayay elBQ puy I8jud]
PTaTUS 19SH uUe2M1ad 319SFJO T8OTIISA  THE 0Z2-11
T xaquInN .
gO¥N WEaJ]S 993J A0Tad JoqunN UYOEH  THOVN 0I-1 swunjod 62
eleg £3711qR3S oTweuiqg xoj juwno) paed 0Ol 2-1 uuni{e) 82
(Spucd9sg) SUOTIBINOTLBD
£1T11qR3}S oTweuig Jogd juawaxoul awrl (€ °L)LAANI ob-1¢
(spuodag) sSuorlBINOTED
£3YT1vyels oyweudg xod owyr] Teutd (g L)LAENT 0£-12
(Spuodag) Suor3eINdIED
£3711798318§ OtWEULg Io0d OWTL TBIITUl (T ‘L) INdNI 0z2-11

ereq A1T11qEIS OTWeUAd JOJ UNCD PIBD L0 g-1 Sumniod  Lg

45

pxe)

paed

LI

pae)

paes
paes

pxe)



pae) aup ‘santBA 143Td
JO WnuixXuN .Auasnoh P 01 d8) anyeA
asd suwnyiod 01 ‘pae) xad sanyep 1IN

B38J IYOJFJITY 2UTF3Q Ol Pasfl sSaxaqunN nOuR

Sp3I8D 9 IO

WNWE X B Apaauom 701 d8) SuivA x9d
sutEn{o) Q1 ‘pxB) iad seniep 43y¥
B32d [TOFITV 2wyieq

ol pesn (seax8ag) JNoe1:1v IO of(fuy.

(9 5) ®e3zed

TT0JITY J0d SUOTIBIS IPBIH JO IaquUnyN

(8 3)

B3ed ITOJITV JOJ SIsquUnN YOEW JFO Jaquny
(8% 5) eaeq

I10XITY X104 A0e11Y JO Sor8uy Jo Ioqumny

v3ed £1T1Tq8]1S OYweundq IoJ pIed IS8
paB) Wuelg
"6

310N 933

NRONg vy

CHOVAY
THowmy

TVORy gy

-
]

Syany
lyaiv
A SEN

NA@N

-g<az

11

8¢

LE

0€-1¢
02-1T
oT-1 sumnio) 2¢€

(A} qunio) G¢
45

*THOVR X063 asoy) 93 i=nba

A118o13Uuapy Buyaq pue mc«wuwaonﬁ A118OoTUOjOUOW JOEB}LIE JO SO[3U®B UITA ‘Spxs> 02
Jo unuyxew ¥ 01 dn ZHOVYW 18 jOo®B3l3R® JO ardue yodes JOJ paieedax ST g pIe)

01-1 suwnio)p

u]l ¥ov3lly FO 9[Buy oj Surpuodssdx

~I0) 3U3TOTFFo0) juswoN Buyydiid 4Lpod
0T-1 sumn{oj Ul }083131V JO ar8uy

o], Buypuodsaxgo) 1uUaIdTIIo0) Seaq Apod
Ol-1 suunyio) ul 3doe3x3jy JO aisduy

o]l 3urpuodsaxio) JUITOTSII0) 3IT1T 4Apod
(seeaxdaq) JoqunN YOV WeII}S 9dIJ
A0V JaqunN YoOEN 31V BlE(d OTWeuLpoaay
Apod a2utyag oJ p2si ¥0evl3vV JO or3uv

(Z2°v ‘1) dAa@E
(Z°‘e‘1)dxagg

(22 1)didpd

(z°1 “‘1)dAagd

ov-1¢
0E-1¢

9¢-11

(1] Sl sumunjio) EE

pI8)

(s)paed

pIgy
pi8)
pxe)

: 210N

PIe) m



(€1 230K

93g) sysdAreuy OTUOWIVH U T10IIUOS
(21 @2310N

92g) sSysATvuy OTUOWIBH U) [OIIU0)
(IT 230N 99§)

Jy0B311YV JO SaTsuy xa3ajul Uo TOIJUC)

(3d4) eaay uoriualsy apeId JO PIOYD

BaIY UOTIUII8Y OPRIH JO 3IUITITII80) Svaq
(01 230N 38g) STIXY 20U213J3Y B3IBE ITOJITV
Sopeld FO JoqunN

(1BuOTSUSWTQ-UON)

30J04-H JI04 UOT128xX0) AOTd [UIPBY apeid
(Teuo{SUdELII-CON)

anbaol x0d UWOT109I3I0) MOIA IBIPEH 2perqg
(34) uorje1s 2no01n) 100Y IpEIF

(3vwIod Q1 d8) SnTEA

xad suumiod Q1 °‘pIe) aad senyBA 1Y31H
pasfl axy ®v18Gg JIqWNN YOEW 3Sa40T ‘NILSY
moTad }OBIIV JO SI8T3uV ¥ raqmuN YO®R
yoed 1v (so3xBag) sor3uy [181S 2ay18IaN

(1swrod %°QT 48) anfTeA

I8d suumio) @I ‘rae) aad SenieA 1Y31d
- pasfi aay

v1eq JoqunN YOuy 3Isamcl ‘d'1ISV 2a0Qy
}OoB131V JO SOT3uy 3y :IoqunN YouN yoey
1V (sesafaQ) sor13uy [IEBIS 8ATITSO4

pPIB) du) ‘sanTBA XIS JO TWNEIXEN
(3ewaod % Q1 J8) aNIBA J2d SUWNIo) QI
el TYOXXYy

auyyaQ@ ol pasf (34) suorlels «p1d

UVHON
Y VHN
NVINI

LITHO
3040
PIX
14

0HD4A

0ddA
0X

NA@Nyn 1oy

MZA&MQ
N'ILSY

NRONg1LSV

P

SISy
Tatisy

°Navy
Tnav

0E-1¢
62-T1
o1l-1

0L-19
09-1¢
0S-1¥
oF-1¢
6E-1¢

02-11
01-1

suEnTo] £¥%

saunto)d ¥

1§ 4

oy

6E

7

pI8)

pae)

pIe)

pIB)

pPIE)D

47



W Snsasa ¥/yvpus /¥y Jo senleA pajernqe; IoJ ‘T Sun{OA ‘g1 afed sag :910N

(21 2an31g 938 U/ = ¥@A) -
spIe) z JO WNWIXER " (3ewIod §° Q1 48) _zman
anjep Iad suuniod QI ‘paIed .
J9d sonteA 43ty snypvy axayds ayl ol °
axaydg Apog justearnby 2YL puUy SABM IOOUS Nman
o1T0QxadAH usamilagd aduvISTE SYL JO OFI¥Y ﬁman LY (=8)pae)d

RNyox
(T 2an81d 238 'IU/V = HPX) SPIB) 2 .
JO wnmyxeN " (jewIod %01 A8} ANTEA .
I94 sumniod 91 ‘paed xed sonteA 1937F .
snypey Apod jusTeaynby agl ol x33Id4 .
Jyooys orroqiadiH oyl puy xai1xaj) auo)d Nmax -

goum oyl ueoMjeg 9OUBISTA OUL JO OFIBM UK oF  (S)pIed

‘sysi{eue I83UT] 3Y3
ur posn (HORY) ascyj o) [eOT3U8pY 3q 03 paainbaix jou axe saaquau YoeBN 288Y] :3IICK

WNysany
spxe) Z .

JO wouyxey (3ewxod H°Ol 48) aDTEA .
184 suunTo) QT ‘DIe) Jo4 SonTEA JuUBTA  Cu@AMV

sS10310%84
adeys aaes Xooys Jururysd SrequnN UYOEN LUGARY ¢y  (S)paed
sjeaq O1J¥02ds JO OTi®Y HMHRVD 0S-1¥%
(4o/34) UBISUOD SEH [esIsATUN AN ov-1¢
JOQWNN YOBR Wedx}s 9914 INIRY G6-18
(3d) snypey Apog juarearnbx DIY DE-11 .

(1d) 2asuyds juaieaindz JO
Io1us) 2A0Qy dUBId J010H JO IYITOH DEE

oy

-1 suunio)d F¥ pae)

48



Bj3ed OTWvsuiAporay Jod
uotlels [eypvy apeld =~ 3draosqng pxiql
JaqunN Yoel = 3dyIxosqng puodas

0831V JO o13uy 1YeyaIry = 3dyIosqng 3ISITJd
spxe) 88%

JO wnwixeN " (jemrod §° QT JI8) 3INTEA

aad sSuumio) Q1 ‘pIe) Iad sanTeA 1Y3tH
snipey ‘Jaqury yYoem

‘f08313Y JO 913uy sSnsaap pejyeingel
JUSTITFIBO0) FBI(J WOTIOVAE [YOFITV

€18 OTWRUApo.iay o4

U0T1¥1S [BTPBY apB(H = 3dyIoSqny PITY]

. Jaquni YOoeN = 3dTIoSqnsg pucdIag
{2831V JO 213uy 110JaTY = 3draosqng 3Isxtd
sSpaxe) 88¢ 30

UNWYXBR (IBWICH $°O1 J48) oniBA Jad
suuny{el 01 ‘pas) Jad senteA 1y3dyd

snipey ‘aaqunN Yoel

‘§pe33y¥ JO 913Uy Snsia) palBINGE]
JUSEOTFIO0) 3FTT UOTIDOS TYOFITY

AN NTHAN T SON
JHSON “NNEN AmGZGU

er e
2°1‘Tgy
[ Jnp—— .
T “NHON “TVEN,

12 1qy
ﬂ.H.qquzau

ﬁ.ﬁmn
ﬂ.ﬂ.ﬁmw 6%
oﬂmazazxaz.A¢&zqo

211y
T ‘MWON “TVEN,

HquHQU

f4 &
11 AﬁﬂZAO

m“wnmqo
10 8¥

(2)pIv)

{(s)pae)

49




el1eg OTWRUAPOIAY JOJ

uoy3els [eIpey apeid =~ 31drIosqns PJITUL
¥oe3i3ly JO o13uy [TOoJITV = 3drI0osqns 31SITd
Spxe) 88%

I0 wnwWixXeN C(jewIod H° Q1 dA8) ONIEBA

Jad sumnio)d 91 ‘pae) xad sonyeA 143TH
(¥0X + €Z2°)D v

SIxXY UY Ol DPaousIajoay JUSTOIIFoc)

Juauofl SulydolTd UOTIVSS [FOFITY

0 ¥ OHIVN J¥ Pa3jTwo ejlep [I0FIivV

‘ AT £
DESPGN ‘NRON A@&zao

271 Tgy
ﬁ.zxaz_qcazxo

12 gy
T TN

-

1152y,
i ot | 10 |
L

LA

0<

:950N

(S)pIEd

50



*£3117q%1S OTweuAp OU pUS UOTIEBI3IT Inbrel 0 > AVISN
‘UOT 18I

anbxo) pre L£1TITQ831S O2TWBUAD 231ndax¥d 0 < HVISN

‘uot18I93y7 anbiol
ou pu® £317171Qqe31s ITMEOAP JO UOTINIAXT (¢ = AVISN

"wex8oad yo uotjxod
£31111q2318 OTWMIUAP 01UT AIjUus JOF [0I3U0d wexdoad

" (GVISN ©TA)

LCATY o031 sSpoasdoaxd wexdoxd “pajleInd
-1e2 3G 031 20U 318 sSxdjawesed aaem JOoUS @ = TUHINA
po1eIndIsBd 9q 01 218 Sxajawexed saem JHooys 0 # TIINA

‘mnyIqiirtnbs anbrol xo03jo0x U0 9OU3ZaDAUOD [VTITUT
I331J€ LOATY I0 £OANHM 03 &ZIN31aI X0F joxiuvod wsxload

sanutluo) wexdoxd ‘paasadTyoy unyaxgriinbmy snbaxol 0 = JYHON
"GOATH O3 suaniay
wexBoxd ‘paAaryoy 20N uniIqQiirnbx anbaol 0 # AHON

"psass aq 31Sn@ g1 ‘2T ‘971 ‘ST ‘PI ‘€1 sede]
FLUVISN HI1TA UETINO3Xd aaIninj J0J pojBuUTWId2} Jasn ST
mex3oxd omyjldiuy wex3oxd ojuyl AXjUISI IISN JOJ [TOIJUOT

" (adeyr Buiixop) 9 adel xod ToquWAS NVHIHOL

“ (ade], BuriIon) ¢ adul ol ToquWAS NVMIHNOJ

" (ode] Burqxop) p adel aod ToquAS NVEIHOL

" (adey Surizop) £ adej xod Toqwss NYHIHOL

0 (ade], Burjaon) g aodel xof ToquWAS NVHINOJ

ade] Livurd (odel SBuriiop) T 2d2Ll xod TOQWAS NVHIYOL
193UTId Jod ToqWAS NYHIYOI

Iopeay PIBD Jod ToquAS NVHIMOL

gYLISN ob-1¢€

THINA 0E-12

XHON 0Z-11

LUVISN 01-1 suumyod
(1 pIe) s3pedadxd) 0 paA8)

81

1

&1

I

1

&1

z1

11

‘autod Tewyoop ou Yyt payryasnf{ judia
aq 3snu (N-I sJ231181 Y314 Suynuyrdoq sayqerIes “9°1) Sa[gvIIeA 1a8equyr TIV °1

r— . i S———

: e 10N

51



*338 2AT71IS0d - B/D 031 jo2dsex UTAa
paanseaw °‘(wzIoj [eWiOs8p UY) PIOYD juadxad ‘sSyxe IOUWSBIIFII BIEP ITOJITY

J9QquNU YOBR Wealls 3dxd = 1draosqns pITYL

jowije jo
213ue psiJroads e sSadx0F Apod = 3dTIOSQNS PUOIIY
}owlle Jo aidus Lpog = 31draosqns 3sSITI

aJe (N°r‘I)JAaQE 3o sidraosqns ‘eieq AITITARIS OTWEUAQ 7% .3

*paxynbax 218 ssyjtviuend nduy Z+d."

»10F8I9yl ‘wexdoad 2y3 4£q SucT1¥)1S TBUCTIIPPR SB POISPISUOD 36 WOTIBIL

28uty Suyddeiy pur uoriels adury Juyd8ey sy 1nq ‘Induy 928 SuUOT}eEIS AXN

.GOwwawoa qinuyzZe ,06 03 1oadssa
g1TA peansgaw {pojlvIlTUT ST [0X3UO0D I030J 310TTd YOTYM 1% 2[3ue QiInwYzy

‘1 9IN81d Uyl TaAoyS

s ouyl STYl 031 (£313uendb sayrelsu) JYILS Pue 7ILS Surppe Aq paqiIosep

g7 puv auj[ Suyivisusald ayjy 58 ST2IFO UCTH2I MOTY ISIAII 3Y] SISN pueq
I1e28 ayl ‘"sysdieue Ivoul( 94l XOF pueq [IelsS B BUTFIP JWILS pue LS

‘poyjam [edtiAreue ue Juisn eBIBP
otweuiporer A1ddns pinoa YoTys aurznoxqns perrddns Jasn ST IVCUEAY 930N
(ILV@uay ouyjnoaqng) yovoxddy reoTiAyieuy asfi 0 # GEIAWN :

Bleq JxeINngel, asfl 0 = GUIVYN

*SIUATOTIJIO00 OTWRUAPOIdE JO WOTJBTNOTBD J0F POYIaW U0 JOIIUO)

28pq SurpeaT opsifg SI IoUIIIISY T = JHUN
sTxy Suraaylsag SI 9OURISIIY T = JAHYUN

‘HOTINGIIISTP BI}Iaur BurIsyreal pue 1uCi3ed01
£311Aex8 Jo I23UdD JSYAPJIOYD JOJ STIXE I0USIISII Surled1puUT 10J3UOD

.Aﬁm.M zd) @23uruy Sur88el Jo PIEOQINO JC Y TA JUIPTOUTOD ST 2IUTY Butrtddetd
UOT1BINOTE) peoT puy (£ITTFUBIS) £103STH sur] € = IL4dON
ATuQ uctrleINOIE) pEOT T = LAGN
ATuo (A3TTT9®1S8) AJC3SIH 2wyl T = Ld@N

‘SpEOT JI0/pUE SI9IX03ISTY S®T] Suylernored oy suorido ayj sSTOIIUOD LAPN

‘ot

92




‘snipea

"2ATSNTOUT GE-0g SPIEd jTWo ‘0 = NAGI FI

‘(ASVHGY +h )urs)Sig - ((ISVHAV +h )soD)STy-sov = LAdHIq

‘pPa3lBINOTEd 8q €01 SOTUOWIRY JO JI2qUWNU 3Y]l ST YVHEN
pezATeuy ATTBOTUOWIBY ©IY SPROTJIIV O < HVHON
sTsA7euy OTUOWIEH ON ( = HUVH@N
"SUOTINYTIILSIP SPROTITIE I JO SISATBUR DIUOWIEY UHO INOJUOD

‘pPa1eIN2TED 8q 03 SHfTuUowWaey mo Jaqunu 2yl ST FHVHN
pazATeuy ATTBOTUCWIRH 3.1y SO7duy 0 < GHVHN
sySATeuy otuouxey oM (0 = SHYHN

‘sar8ue Surxoayjlreay pue Juiddery Jo STsL[EUR OTUOWIBY UO JINO3UO)D

PolEBINDOTE) 8xyd =5[3uy ¢ # NVINI
UCGT3BINOIED ON O = NVINI

‘s107d aInojuod IUTILp €31 pasn

apeIq SNSJI3A }Ooelle JOo sa18ue a23831UT JO UOTIBINITIED UO [OIJUHOD

"G1

Pl

€T

R4

"IT

53



-

04

APPENDiIX B

OUTPUT SYMBOL DEFINITION SUPPLEMENT FOR

ROTOR RE-ENTRY VEHICLE (REV)

COMPUTER PROGRAMS

-




REV PROGRAM

OUTPUT SYMBOL DEFINITION

The major portion of the output symbols are defined in
Appendix A wherein the input for the Rotor Re-Entry Vehicle
Program is listed. The remaining output symbols are defined
below,

T Rotor blade feathering angle transient response.

TP Rotor blade feathering angular velocity transient
response,

2 Rotor blade lag angle transient response,

ZP . Rotor blade lag angular velocity transient
response.

B Rotor blade flapping angle transient resporse,

BP Rofor blade flapping velocity transient response.

Note: T, TP, Z, ZP, B, BP are linear transient responses

due to an initial unit step for any or all cf
these parameters,

PS1 ar blade azimuth station, degrees.

R Rotor blade radius, Ft.

E " Rotor blade flapping hinge offset from center
line of rotation, Ft. :

11 Rotor blade flapping moBent of inertia about
flapping hinge, slug-1Ift*,

MU Advance ratio,

LAMBDA inflow ratio.

- THETA O Pilot collective pitch angle input, degrees.
(Steady) : )
THETA 1 Cosine component of pilot pitch angle input,

degrees,
THETA 1 Sine component of pilot pitch angle input,
(Sin) degrees.

55
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CP Factor

CH Factor

BETA
THETA.

LAG ANGLE

96

Blade radial flow correction factor which appears
in rotor torque equation.

Blade radial flow correction factor which appears
in rotor H force expression.

Rotor blads flapping angle response, rad,
Rotor blade festhering angle response, rad.

Rotor blade lagging anyle response, rad.

a——




APPENDIX C

FORTRAN LISTINGS FOR

ROTOR RE-ENTRY VEHICLZ (REV)

COMPUTER PROGRAMS
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o8

1nn

1N
120
130
140
150

169
170
180

190
200
210

2210

REV MAIN PROGRAM

EHEE AR UNSEAA R R ROR R R A RIS IR LRSS P RA TR NS EE R UGSV O DR E R CERE R S OE Gh kN

MAIM PRCGRAM FOR REYV PRNGRAM

EERNEEE GRS SS BN NAR AT F L RN BN RN DR SRS CE RSO R AR PSSR R SA RSP SR SRR U Ak DK
L8,y NCHK

COMMON LI, L2, L3, L&,
CALL TAPE

READ | L1,109) NSTART ,NCHEK,KNTRL,NS5TAB

FORMAT (411N)

GD TN {110,110,12M,130,14C,150,217),

CALL REVO?
CALL REVON3

CALL REVO4

CALL REVOS

CALL REVO4

IF (NSTAR) 160,219,16f
IF {NCHK) 140,170,149
IF (KNTRL) 180,190,180
KNTRL = O

GO TN 120

IF (NSTAB) 220,210,200
NSTAE = 0

CALL REVCT

GO TO 120

STnP

END

NSTART

RV1
Fvl
RV
Rvi
LA'S
RVi
ayy
RV1
RY1
RYV]
Ryl
RV1
RV]
RV1
RV1
RV1
pV1
RV
Rv1
RV
rvi
rRVI1
rRV1
RV1

"RVl

RV1
RV1
gV
RVL

O 0D~ O AN e




Rzl lzsialaNaNe e Ralel

SUBROUTINF TAPE

THYS SUBROUYINE ESTABLISHES ASSIGNMENYS FNR

Ll FORTRAN
L2 FORTRAN
L3 FORTRAN
L4 FORTRAN
L5, FORTRAN
16" EDRTRAN
LT FORTRAN
LB  FORTRAN

COMMON L1,

SYMBOL
SY&=BOL
SyYMROL
SymBOL
SYMBOL
SYMAOL
SYMBOL
SYMBDL

L2, L3,

FOR
FOR
FOR
FOR
FOR,
FOR
FOR
FOR

La,

CARD
CARD
TAPF
TAPE
TAPE
TAPE
TAPE
TAPE

i5.

READER

PRINTER

1 (WORKING TAPE)
2 {WORKING TAPE}
3 (NORPKING TAPE)
4 {WORKING TAPE)
5 (WORKING TAPE)
& (WORKING TAPE)

Lés LT LBy NCHK

1/ DEVICES.

BINARY
BINARY
BINARY
BINARY
BINARY
BINARY

TAPE

TAPE |

TAPE
TAPE
TAPE
TAPE

TPE
TPF
TPE
PF
TPE
TPE
TPE
1PE
TPF
Ter
TPE
TPE

- TPE

TPE
TPE
TPE
TPE
TPE
TPE
TPE
TPE
TPE
TPE

O W ) O U POe

59




OO0

200D

SICYOY

60

SUBRIUT INE

NMOL X
NMOT, K
ITEST
ITEST 2
COMMON L1l
DIMENSICN §
1SCLREF{ 10},
DIMENSICN R
IRCLREFL 1IN},
NIMENSTCN
ALF2148Y,
THX{16)E
CLU48,
CLREF {10}
AMDOR {10}
AMOM{ 1N},
INTEGFR TINI
DIMENSICN A
TAS5{16) 4ASH
2CCHL16),PST ¢
REAL M, IX,1
2 INPUT({Ll,

[ TH TR )
P

PN PN e

REWIND L3
REWIND t5
REWIND LE
REWIND L8

REV(Z

CALCULAYE SHAFT ALPMA USING THRUST COEFFICIENTY
CALCULATE SHAFT ALPHA W/0 THRUST CDNEFFICIENT
CALCULATE VFREE AND W FPOM LOADS INITYALLY

USF VFREE ANC w FROM PREVIOUS STEP OR TAPE

L2y L3, L4, L35, L6y LT, LB, NCHK

CHO(LIN) ,SALOLIIN Y4 SCODIL0) ,SCLADILIOS SCMTAN{10),
SCOSLPU10Y , SCHMSLPIIO) ,SADILN) 4SADOCLLO),SAMOMILO0)
CHMO(10) yRALCLULI0),RCONDIIO) 4RCLADILO),RCMTAN(10),
RCDSLPULIN} 4 RCHSLPIINI JRANIINY ZRADODLIN) ,RAMOM{10)
ALFAC{12,24) ;AMACHL BRI, ASTING AJLASTLPL B8IHEADLILT),
ClYIG)sRCINETIG), AMSECINI X161 ,FAIL6)CGI16),
PLLEYLATCL{L6)CMI{4) (CQL&),CNSAL(24),SINALLZ4Y,
Byb1,CNL4B, 8,6) ;CHI4B, B,6) HEADI1T)CLADILO]),
sAMCHILOS L AQ U100 JALDLALO Y (,COINL L0 ,CHO(1D),CHTAD(]IDY
+O0R({10)XOR({10} ,COSLP(10) ,CHMSLP{10),ADODI{LIOY},
RpDNlbl.AMUCIIZ.ZSI.RHOCIIZoZSl.nNSI&):ALAH(IZ.ZSI
11)

ACQ 13D 4STHX{16) JCTHX{LED JAS2(16) 4 ASAI16Y4AS54016),
{16V XA(16) o AXILE) 4BXC16,CXL16)DXILEY4FX{16) o XXL{ 10D,
25)CPSI(25) 45PS1(25),:%XX{15610
Yel2¢dXZoTlol2313¢04,15:01641T7,18, IRPRMT{S),¥Y (13},
Ty, PODYF(2) 44, 2) yMACH MACHL , MACH2 ,CNEF(204+4),TOLLS)

READ (L1,157) NOPT,NOCYCLy {RCINIT(I1), [=1.6)

READ {L1,18
WRITE (L2,

READ BLADE

RFEAD (L1.10

Ny NCASE, HEAC
160N} NCASEHEAC, NOPT,NOCYCL,y (RCINITII), I=1,8)

PARAMETERS AND CALCULATE TINERTIAS ,

to) Ry Fly EZ2, AMSTIL) AMSTL2), AMSI{5), AMSI(8)

READ (L1,200) NXF,FCNSP,AKTZ,ALAMOALLyALH,DELAL
READ {(L1,9901 AX NXI,NXZ,NREF,NAERN, NMOCK
WRITF (L2,227) FONSPyAKTZ yNXoNX] ¢4NX? 4NREF

WRITE (LZs1
100 FORMAT{ /42X

0ONY RyFL4FE2+2MST (1) ,ANSETS)AMSI(BY}
¢« 30H BLADE PARAMETERS /77144 BLADE RADIUS=

1 Fl0e.5,25H FT LAG HINGE OFFSEY = F104.5,31H FT FLAPPING HIN
2GE NDFFSET = F1N.5:3H FT//13H BLADE MASS = F10,5,56H SLUSGS BLADF

3 MOMENT OF

INFETTA ABONUT FLAPPING HINGE = FL0.3,10H SL FT SO 7 /48u

4 RLANE WCMENT NF TNERTIA ARCUT FEATHERING AXIS =Fin,S, 9H SL FT 54

RvZz
Rv2
rV2
RY2
Ry2
Ry2
Rv2
RV2
RY2
RV2
RV2
mv2
Py2
RV?2
Avz
Ry?2
eyz
RvV2
RV2
pve
Kv2
fV2
RV2
Rv2

- Ry2

Rve
avz
Ay2
RV2
Rv2
RV2
Rv2
Fv2
rRy2
RV2
Rv2
RV2
Rv2
Rye
Ry2
RV2
Py
Rv2
RY?
Rve
RV2
k2
RV2
Qv2
RY?

D@~ PN

Y




L
"
c

5/7

READ (L 141900 IX{E)3CUTIYoFALT) qCOUT)yTHXET) EMIT)ALCHT) I=]1 XY
WRITE (L2217 (XO1)9CUTFFALTI,CO0L1) THX(TIFMETI,ATCIT), T=1,NX)

E2l = F2-T1
X1=E1/R

g=E2/H
DD 110 J=1,.NX
X{Jy = x{J}*12,5
Ctdl = Cltaysl2,n
FAlS) = FALJI*12,N
Ch{J) = CGLII*I12,0
EM{JY = FMiJY/12,D

110 AICCIY = RTIC{JE#*12.0

READ  AERUDYNAMIC DAYA  AND

CALCULATE ( COLUMNS

. IZO_READ‘ILL'?BO! AN CHEGA JALT NP ¢ AKTR  FSPRNG 4 BSPRNG, 2S5 PRNG,

1 FOAMP ,ANANP, ZDAMP

READILY 260 INMSTLSTLRF LABCHII +AQ(T) COSLPITY,CNSLP(TY,

TCLREFLT)4CONUT Y ,CMITY o I=1 g NE
READ{LL 130V IALDLIT Yy ADGRATY L ARONMOT ) CLADITY yENTADI T )y Iz | NM)
READ (Lislén) {SADIT) ,SCOSLPLYII SCMSLPIT}SSCLRES(T), SCNOLIT),

1SCMN{TY,I=T4NM)

READ(LI'IWGQ{SALOLIII.Sﬂnﬂﬂlll SEHAMETYSCLANTTY SCRTADL ), l=loNHl
READ L 1,140) (RADIT) (RCOSLPUTIIoRCMSLPETIZRCLREF(TILRCON(T ),

TRCMIT) 4 1=1,NM)

REAN(LY y13OVIRALOLITY » PACODIT) yRAMOM{ IV RCLADI TV +RCMTADI T}, [ =] ¢NM)

130 FORMAT({SFLQ,. 81
147 FORMATIEFLOA6)

WRITF (0242400 AMULOMEGA, MLT,AKTB,FSPRNG RSPRNGy ZSPRNG,FDAMP,

1 RADAMP IDAMP

WRITE {L2+2519) STLsSTLRF, )
1T (AMCHETY OMALTI) s ADET ) wALOLYT) »CDNET D4 CLADET) o CMFAN{ T ) o T= Lo NM §

150 FNRMAT(2I5,6F10.5 )

167 FORMATIE 1M1 4 2RX y33HTHREF CEGRFES F FRFEDOH
1 CALCULATICN OF TNERTIAS

177154, 5TH

F7711Xe9HC ASE
2NNW=1S, 1 TAL /7 740X 3SHINPUT CATA FOIR NPTIONAL TIME HISTIORY /725K, 12H
3 FEATHERING 12X 3HLAG s 1S X, BHFLAPPING/ /76X +4HNOPT 44Xy 6HNOCYCL 45X,

4 2H Ty BXy2HTP yOX s IHT 4 AXy 2HIP s IN G L HB, BX e 2HBP/2T10,6F10.5//7129H

5 TIMF HISTrRY {STABILITY} IS TO 8& CALCULATED TN

RFV03

6 NUMAFR OF CYCLFS=NNCYCL,OKNLY IF NnPTﬂl OR NOPT=37/717)

17C FORMATH 1744}
180 FORMATIIS,1744)
197 FORMATIIFI Dy 4)

200 FNRMATLIL1C+7F10,8)

210 FORMAT (1H1,25H RLADF SECTICN PRCPERYTES.//7105H

1. CHORD T,
2ASSySL/FT,

FahaoFT,

ColGawFT.

ICsSLaFT o/ /iFLTab6F15,4))
227 FORMATL 2GH  FEATHFERING CONTFQL SPRING =F1M,.2,11HFT L B/RAD.//BH

FOR

RADTUS,FT

THIST, DEGe

"

A

rVZ
Wy2
RV?
rRv2
pv2
RV?2
1RV?
18v2
18V?2
1RV2
1ky2
1pv?
1RV2
ev?
rv2
av2
RV?
RV2
rY2
RV2
RV2
RV?
Rv2
RV2
RV2
RY?
RV2
RV2
RV2
PVZ
wve
RvZ
RV?
RV?2
vz
Ry2
Rv2?
RV2
RV2
rV2
RV2
RV2
RV?
pv2
RpV2
RV?
RVEZ
Rve
Kv2
RV?
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62

2 7736H TOTALCINERTIA INMC. AERQ, ISTATIONS #110,9uH
B3DYNAMIC STATION NUMBER (RCOT-TO-TIP ORDER) =(10//2TH LAST AERODYN

I1KTZ =F1C.6

FIRST AERN

4AMIC NUMBER =110//8H NREF =12 ,95H =] (FEATHERING AXIS) OR =2

SULEADING EDGE) s AS REFERENME FROM WMICH CG AND IC ARE MEASURED

230
240

ATHISPRNG=F10e 3 //5X 6HFDANPEF10.5,5X, 6HADANPEFL0 4 5y 5Xy 6HIDAMP =F 10, 3

FORMATI3FLO0.54110,4F10.3)

FORMAT( 1HL ¢ 46X +23HAERODYNAMTC PARAMETERS//S5H MU =F10,64¢ 5% THOMEGA

1 aF10.5,THRAD/SEC ¢5X412H ALTITUDE =F10,0

2 /75%, SHAKTB2F 106, 5Xy THFSPRNG2F1N.3,4X THRSPRUGEF10,3,4X,

47/
FORMAT( 20X, 1 THSTALL FRCM UT =F10,6,5X,BHTD UT =Fl0.6

250

260

270
280
290
ang

310

320

3320

1 17742%+36HPARAMETERS

20N// 15H HACH ND. o 10X, MM , 13X, 2ZHAO 11X+ #HALOL ¢ 12X 4 3HCDO 4 11X

AeAHCLAD 412X SHCHTAD//(TFi 54 61 )
FORKAT{I1042F10.,5/(TFIQ.6 10

FOR

NORMAL - FLOW

READ (L1,990INITB, TLAM NICHM,LFAR,LSS2:LCON, IDYN, ITEST
RELDILLL1000) TOA,BDA, ZOAAPHASE,PIRALRORA,SIDSLD

SIDSLP = SIDSLP / 57.2958
TO0A = YTCA/57,2958

BOA = BOA/57.295R

LOA = ICA/57,2958
Q2=2.0%«PIRA/OMEGA
P222,0%RCRA/CHMEGA

CALL ATH21ALT,ANS)
REFMaANS(4)
RHO=ANS(1)/.002378
TIN=ANS{3}#1,8

READ {L1,1000) AQS,ATIS,P1S.,BTOL,ATOLS,CQTOL

NXF2 = NXFE2

IF{TLAM) 29C,270,290

N0 280 I=1.NP
DO 280 J=1,NXF2
ALAME I, TY=ALAMO
G0 YO 3400

READILL 21000 CCALAMIJZT) 9yJ=1,NXF2),[=1,NP)
PO 310 J=1,NXF2

DO 310 I=1,NP

AMUC (J, [E=AMY

RHOC (J» 1) =RHO

ROTOCHUTE KCWN LINEAR STABILITY

ALAMFS=aLAMN

AMUF S=AMY

IF {IDYN) 220,640,320
NDI¥~13

DO 350 I=1l.11

IN{T ==t

IN(&1=

IN(BY = ©

(RCSTAB)

REGI

RV2
Rv2
RV2
RV2
RvV2
RV2
RV2
RV2
RV2
RV2
RVZ
RY2
RV?
V2
Rv2
RvV2
RV2
Rv2
RV2
/v2
RY2
RV2
RV2
RVe
rV2
Rv2
Rv2
evz
RV2
RV2
AV2
vz
2RV 2
2RV2
RV2
rv2
1RV2
2RV2
2RY2
2RV2
RV2
RVZ
Ry2
Rv2
Ry2
RVZ
1RV2
1Rv2
RV2
RV?2

101
102
103
104
105
106
107
108
109
110
i1
112
113
114
115
1186
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150




380
3%0

409
410

4G

460
4710
480
490

500

514
520
530
540

S50

IN(9) = 0
ThRFUT
READI(L1,170) HEAD]
READ (L1,1000) (TOL{J),4=1,8)
READILL 350 T4 INST}, CINPUTIT (U}, 3=1,T)
FORMAT{12,1847F10.5]
IF{]{-10) 340,3¢&0,420
READ RCDY FCRCE DATA
K=l
READ{L1,1000) MACH],BML,ADL ,aD1
ND 380 1=1,21
READ(L]1 41000) (RODYF(I 4 J4K) 4 d=1,4)

TF(ANDYF(I+ 1 K}ERDDYF (I ,2,K)EBCDYFII,3,K))} 380,400,380

CONTINUE
WRITE{(L2,350)
FORMATE /720X ,24HBNNY FCRCE TABLE TOO BIG)
CALL EXIT
TFIK=-1) 410,410+340
NALPHA=I~-1
READ(LL 41000} MACH2
Ka2
GO TN 370

TESY COMPLETENESS OF DATA
DO 430 [=]l,11
TF(IN(T 1) 440,420,430
CONTINUE
GO TO 4¢&0
WRITEIL2+450)
FORMAT{ //20X,1SHDATA TACCMPLETE)
CALL EXIT

INTERPCLATE 80NDY FORCES
MACH=TNPUTL1,1)
[FIMACH=-AMINT { MACHL MACEZ 11 48044704470
IFIMACH-AMAXL [ MACH] MACKHZ )} 500,500,480
WRITE{L2,490)
FORMAT( /720X L4HWRONG ¥MACH NOSY
CALL EXIT
S2={ MACH-MACHL ) /{MACH2-FACH] )
S1={MALH2-MACH) /{MACH2~-MACH]}
DO 520 =i NALPHA
IFIBONYFIT 41,1 1-RODYF(I+142)) 530,510,530
COEFLI: 1)=BONYF(I,1,1})
N 520 J=2.+4
COEF(T: J)=S12BIDYF{14J,1)ES28BCDYF(1,Js2}
GO TN S50
WRITEIL2,540)
FORMATI //20X,26HAFRN ALPHAS NOTY CONSISTANT )
CALL EXIT

COAVERT TNPUT DATA TO USEFUL FORM AND QUTPUT

FACTL=ANSI 1) #3,14159¢RPUT (1,312 INPUTI1,3)1/8.0

RV2
RV2
RV2
RV2
RV2
rRV2
RVZ
rRV2
RV2
RV2
irv2
1RV2
LRVZ
1RV2
RV2
RV2
RV2
RV2
Ry2
RVZ
RV2
RV2
RV2
LRV2

T 1RV2

irRV2
RV2
RV2
RY2
RV2
RVZ
RV2
Ry2
RV2
RV2
RV2
RV2
Rv2
V2
1RV2
1Rve
1RV2
2RV?
ZRV2
L
RV2
RV2
RVZ
RV2
RV2

151
15

153
164
155
156
157
168
159
160
161
182
163
164
165
166
167
168
169
170
171
172
173
174
175
176
117
1718
179
180
181
182
183
164

186
187
188
189
190
191
192
193
194
155
196
157
168
199
200

63
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FACTM=FACTL#INFUT{1,3} RVZ 2051

CON=GH1-BD1] RV? 2072

DO 560 4=} ,NALPHA IRV2 203
SOA=SINICOEF{J911/57,2658) 1RV2 204
COA=CIIS{COEF(J,1) /57,2958) 1RV2 205

560 CNEF{Je4)=COEFL{Je4)-COEFLJ, 228 {A01*COA-CONSSNAN=COEFL 3 )®{CON® IRVZ 206
1COALADL®SNA)Y RV2 207
GesINPUT(1,4) ' RV?2 2Cé@
AsINPUT(2,1) RVZ2 209
BMC=RAML-INPUT(2,2) jRYZ2 210

M= INPUT(2,2) ®Y2 211
IX=INPUTI(2,4) Aav2 212
[Y=INPUT(2,5) AV2 213
T2=TINPUT(2,41 RYZ 214
JXZ=INPUT{Z2,T) RV2 215
NO=IA* 2I-JXZ%xS%7 ’ av2 218
[1aJXZs{IX-1YE1Z} /DD RV2 217
[2=2 TZ%(LY-T1ZV-JUXZ#%JXZ) /DD : RV2 218
13=(Xe]2/0D . RV2 219
14=T2+402/00 RYV2 220
TS=tIz=-1X1/%Y . RVZ 221
TesJXL/LY RV2 222

[ 7=JXE/12 RV2 223
18=0Ix~-1Y1/12 RV2 224
Re=INPUTI3,45=-TNPUTLZ,2) RV2 225
IR=INPUT{3, ) RV2 226

DO STt = 1,9 1RV2 227

00 570 J = 1,12 2RV2 228

STO AALT, U2 = GeN 2RV2 229
PO 5819 I=1,7 1RVZ 230

580 AA(L,1) = INPUT{4,I11 1RYZ2 231
NN 590 [=146 1RV2 232

590 AA(Y,IE7) = INPUTIB,T) 17v2 221
NN &00 1=1,4 IRVZ 234

607 CRMT(T)=INPUTI 7,1} 1PV2 235
ANTN = R * 2,0 RV2 236
WRITE (L2,610) HEANT . IAPUTCL 1) ANSELE, INPUT(L,4Y, TNPUTIL,3), RV2 237

1 INPUT(2:31,RITNGINPUT{3,2) JINPUT(2,1},TNPUT{2,2),INPUT(3,3), ®V2 233

2 INPUTEZ244) o (TAPUTLZ,T) +T= 4, TV {PRMTITI}I = 1,3) #V2 239
610 FORMAT [1HI50X,32HROTCEHLTE STABILITY TIME HISTORY ,//7, RV2 240
1 1L7%91F R4y /7,9%,13HMACEK NUMBER = FT.2,1TX,9HDENSETY = , RV2 241

? FQ, T,9H SL/FT CU 417X+ 16HACC CF GRAVITY = ,FT,6411H FYJSEC/SFC + EV2 242

3 //y29X,IHREDY CATA ;SSX,1MHROTOR DATA //,9X,1NHBADY OIA& = ,FT:2 KV2 241

4 L12X,11HACDY MASS = yFT7.292H SL L16X 11HROTOR NIA = ,#7.2,3H F7 , RVD? 244

5 11%4AHSH = oFT4246H SL FT /713X, 6HA = ¢FTe243H FT 13X, RVZ 245

& THAC % JFT4.2.0H FT 421X ,AHIR = oFTe2+9H SL FY S0 ,5X, RV2 244

T AHAR = oFTeZ¢3H FT /7 412X THIX = gFTa2s%H SIL FY SO 77X, kY2 241

B THIY = yFTe2¢9H SL FT SC 4 /77412%,THIZ = 4FT.2,94 SL FT SQ « RV2 249

9 &%, AHJXL = (FTe?29F SL FT SQe//7+19%X,12HSTART TIME = ,F7,3, RV? 749

A AH SEC 15X, TIHSTAP TIEE = $FT.304H SFCe22 X, 1LHINCRFMENT = ,FT,2, RY? 250




a
1

44 SEC /7710
WRITE(L2,620)MACHL : AML y#ACH2 yBM1 4 MACH ,AML+ ((RODYF(Tpdyligdaled)
s (BNBYF{T9d42)sdm254) y(COEF(T9d)yd=244),[s1yNALPHA)

620 FORMAT(//50X,16HAERNDYNAMIC OATA 30X, iTHINTERPOLATED DATA //

1
2
3

10X+3(12H MACH NO Fé&, 2y 6H B Fhad,5XV1/
X+ SHALPHA Z{3SH ci co o] y/
I(SX.F‘E.B'SX,BFIOoS'5X,3Flﬂo5v5Xc3Flﬂ.5!‘
CCNVERT AERC DATA
DO 4390 I=]1,NALPHA
COEF{f+1)=COREF(I,41)/57,2958
COEF(T,2)=COEF(F,2)#FACTL
COEFI{T 3 =COEF{I,3)%FACTL

630 COEF(1,4)aCOFF {144 )8FACTHM

1l
2

WRITE [LBY GoAsBMC Mo I X IV IZ3JIXZ4DD9 1141250357147 15,164NDIM
vl?llﬂnal‘R'”ACHgﬂAFHI sMACHZ
s BGML o NALPHAWI(COEF(E+J) 4131 {NALPHA) ,J=1,4),S51DSLP

ByRy(TOL(T}T=1,8)

I13F=n

2IMX=0,

ZIMY=1),

1IMLI=0,

VOUM =OMEGA#R

ODOUMSOMEGA

ANUM=R

WRITE (LB} AMUFS,ALAMFS NMOCK:ITEST

WRITE (LB} AA(PRMT(I},I=1,4),13F

WRITE (LB} RODUM VDUMyGEUM, ZZMX,274Y,21IM7

640 WRITE (L3) LCONSNRF2oNPo([ALAMIS2T) ,AMUCEIy TH4RHOCT Dy THoJd=1l,N2F2),

650
660

1

Il ,4NP)
IF{INYN) ¢604€50,660
WRITE (LA) AMUFS,ALAMFS,AMICK,ITEST
00 ATO 1=l ,NM
AMOM{ 1) sAMON(I) /57,2958
ADOD (1) =ADONtY)/5T,.295¢E
CLREF{1)=CLREF(11/5,73
COSP(I)=COSLPI{TI*170
CMSLPI{I)=CMSLP{I)*1N.D
CMOLTY = CMOLLE /7 5,73
ALOLILY = ALNDLLT) / 57429578
CONMI) = CONIT) / 5,73
HO!1) = AOCI) = 10,0
CLAM(TY = CLAD{I) = 10,0
CMTADII) = CMTADII) #* 1€,0
SAMNM{T ) =SANONM{T) /57,2558
SADID(T ) =SADND (1) /57, 2958
SCLREF(11=aSCLREF{I) /5,13
SCNSLP{ [Y=SCNSLP(T)#L0,C
SCHMSLP{[)=SCMSLPITI#*10,C
SEMN{T)=SCMNLIT /5, T3
SALNLII ¥ =SALNL(])/57.295A

RY2
RV2
RV2
RV2
RV?
RV2
RV2
RV2
1RV2
lRY2
1ry2
1RY2
1RV2
RV2
RV2
RV2
RVZ2
RV2
RY2
RV2
RV2
RV2
RV2
RY2
rV2
RV2
RV2
RV2
RV2
RV2
RVZ
1RV
1RV2
1RVY2
1RVZ
iRy2
1RvZ
1RVZ
1RV2
1RVZ
1rRV2
1RV2
1RV2
1RV2
LRV2
1RVZ
LRY2
1RV2
1RV2
1RVZ

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
2686
269
270
2Mn
272
273
274
215
276
277
278
219
280
2el
282
283
284
285
286
287
288
289
290
291
292
293
254
295
296
287
298
299
no
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67C

6R8¢C

690

700

T30

Tan

SCOO{1Y=5CDN{Y1/5,73
SAO{ [V¥=SA0(1)%10.0
SCLAD({I )=5CLAD{1)*]10,0
SCMTADLEI=SCMYADLT)I*10,C
RAMOM{ I )=RAapOM{]) /57,2658
RADDID(T }=RADOD(YY /57,2958
RCLREF | 1N=RCLREFI1) /512
ACOSLPLI)=RCOSLP(IIZLIO,C
ACMSLP(LY=RCMSEPITI®LO,C
RLHMOLT)=RCHN{T ) /5,73
RALOLUY P=RALOL{T¥ /ST, 2558
REON( T =RCDON{EV /5. T3
RAQE 1¥=RAQ(T)*]10. 0
RCLAD{T)=RCLAD(I1%10.,0
RCHTADE 1) =RUMTADITI*10.C
TORQSY = 0,
ALFAR = 0,0
NTOR = (
00 &8G I=l,NX
THX{TY = THX(I}/5T7.2%578
STHXIT}Y = SIN{THX(I})
CTHX(11 = COSTTHX{T))
KX¢l) = {1y ~ E2 % 12,¢€
GN TO (€90,720) s NREF
DO 702 I=1.NX
ASS(IY = coeyy ¥ a0y
AS3(1Y = STHX(]Y & R0y
AS&{TY = CTHXILT) » o 2 i1}
A

LI

@)

ASE( T =ATC (Y)Y ®CTHX i “CTHXL 1)
AHSI{2) = DINTI(ASS Xl kX /12,0
EMSI{a) = DINTL(AS&,Xy1 AN} /12,0
NO 717 I=1,NX

AS3ICIY = AS3(IY = ¥x{(I)

AS4ITE = ASGlT) * XX{(I)

6N TO 740

DO T30 1=1,NX

ARCITY = ATCOIY € FA(T) = (FA{T) - CGLT)

CGtYY = CHIT) ~ FALT)
60 70 &S€ :

AUSE{HY = DINTLI(AS3I.X,1NXI /144,D
AMST TV = DINT1{AS4 X, 1eNKY /144,.D

ARST (9 =DINTLLASE X1 JNXY /104,
FLOATN & P

NPl = NF & 1}

NPSE = £L.2821R% / FLOATA

nest? = CPST /2.0

NV = {NPY * (NF1 & 13%/2

NYY = (NP * INF E 13Y 72

Nesin = 3.€.N / FLOATH

pgte = C,N

- CGIT)Y &= EM{T)

1R V2
1RV2
1&v2
1RVZ
1RV2
1RV2Z
1RV2
1RY2
irv2
1RV2
1RV2
1Rv2
1RY2
1Rv2
1RV2
Ry2
rRV2
Rv2
tRvV2
1Ry2
1RV2
1RV2
1rRV2
Rv2
1RV2
IRV2
1Rv2

IRV2 %

1RV2
rRVZ2
rRY2
Ry?2
1rV2
iry2
rRY2
1RV2
1RV2
1rvV2
RV2
RV2
RY?2
RYV2
Rv2
RVZ
ayz
RY2
Ve
_RvV2
FV2
rRVZ

ERe) S
ap2
363
A04
3c5
306
ac?
ane
309
310
i
n2
a3
3ls
315
3ls
317
318
319
320
az1
222
323

324

32%
326
327

329
330
EER]
332
323
334
33s
33s
137
338

139

340

341
142
343
344
345
346
347
348
349
50

N /,'7‘;‘
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»*

DO 756 1=1,.NP1
CPSELIY = CCS{PSIR)
SPSI(Y) = SIN(PSIR)
750 PSIR = PSI# € OPSI
PSI(1) = 0,0
00 760 T=2,NP]
T60 PSIC(L) = “I1(1=-1} & DPEID
RINS = R » ]2,.0
CO = NDINTLIIC s X +NX14NX2) / (X{NXZ)=X{NXL1}]
D0 770 T=NX14NK2
CC(Iy = Cit! 7 CO
X{1y = X(I} / RINS

XX{1} = XX{I) / RINS

XXLII) = X{(7T) - X1

AX(IY) = XX{1) » CC(f)

BX(I) = CCIY / RINS
SCXEE)Y = BXUIY * CCHI)

X4{1) = (FA(I) = CLi}/4.) /7 CL1Y
OX{T) = CX(I} » Xall)
T8 FX{I) = CCUI) * XXill}

WRITE (L3) MTGR+Q2,P2+CNEGAALANO, AMU,TORQSY,ALFAR
WRITE (L5) NOPTHNOCYCL(RCINIT(I},I=146)4NCASEyHEAD, REFHM,
1 RyEVLEZ v (ANSTIT Y, 121 ,9) ¢y X1, FLOATYTN,NPL NV NVO,DPST,DPST2,NX1NX2,
CUPSTUL) JCPSE{T ) oSPSTTT} o1l yNPLIWCOLICCIT) oXXCEY o XXYiT), AX(T),
DBXETIoC XN Do XACT) DXLV Y FX{T g0z AXLoNX2Y,
FONSP L AKTZ F2ZLloNX,NREF,
(XTI QCUI N G FAQT) JCOU T Yy H XL AP EMTTYLATCTE) oIl yNX ),
ALTyAKTA 4FSPRNG s BSPRAG, ZSPRNG,
FOAMP ,BDAMP , ICAMP (NM, STL, STLRF» (AMCHET® ,CMO( T},
ANLTY ALOLLT NLCND(I ) (CLAD(YY JCPTAD( T )4 CLREF{ I ZCDSLPLL Y,
ADODCUT) yCPSLPLIY JAMONMLT ),
SCAHITT Vo SADTTIoSALOL AT oSCONIT 3 SCLADITY ySCMTADITY ySCLREF{TY
SCOSLPIT) SAROPCEY, SCHSLP (T} SAMOM(]Y,
FCMOCTIY GRANITS o BLOL LU RCONIT ) ,RCLANC T} 4RCMTADI IV 4RCLREFIT)
KCDSLPII Y +RACPOCTY 4RCHSLP LT ) JRAMOMITY, [=1,NM]),RHD
TBC READ (L 1,990 KCAL «NOMA(NCSFC
READ (L1,1000Y (ALFALT§ 41=]1 4NOALY)
RFAD (L1,10C0) (AMACHIT),1=1NCMN}
READILL ,1000) (RADN{I ) ,I=YNOSFOY
Na 790 I=]+NOSEC
T79C RADNIY)Y = RADNI{IV/R
QEAD (L 1,1CC0) (ASTLP(TY.T=1,HCFA)

-l - Ve I R R0 BT ) B S LV |

READ (L1,!000) (ASTLN{I)Y,I=1,NCHN)

READ {(L1,1000) XD e FCPOWFCHO W BLoXC4CNORLCRET
COOR = CNNR/S5, 73

XQ = XD/p

N ANJY 1=14NOMA
ASTLPITY = ASTLPITY/5T.2953

BNO ASTLNIT) = ASTLN(T}/S57,2958
READ (L 1,997) TINTAN,NHARS NCHAR

18v2

1RV2.

1RV2
LRV2
RV2

1AV2

1RV2
rRV2
RV2
1RV2
iRvV2
1RV2
IRV2
1RV2
1RV2
1RV2
1RV2
1RV2
IRV2
1RV2
RYV2
RV2
RV2
RV2
rV2
RV2
RV2
RV2
Ry2
RV2
RY2
RrY2
RV2
Fv2
RV2
RV?2
RV2
BY2
Ry2
1RV2
1RV2
rRV2
RV2
RVZ
RV2
Rvz
19ve
18v2
irRV2
PV2

151

378
379
380
38)
18?2
2813
384
385
3B6
387
28R
389
369
391
192
391
294
195
356

407
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IF (LCON) 840, ELN,R40
810 READ (L1,100N) BFQ,REQ+ANMINF,UR,GAMM
READ (L1,1€C00) (AMDOREi)},I=1,NM)
READ (L1,1000) (XOR(I} I=l,NM)
READ {(L1,1000) (DOR{IV,I=1,NHM)
DO 820 [=2,NM
IF{ANINF-AMDOR{1Y} B30,E3C,820 -7
B20 CONTINUE
I =NM
B30 AMO=(AMINF~AMDCR(T~-1))7(AMDCRET}-AMDORII-1))
XREF={XOR( 1-1)}EAMD®{XOR(TI }=XOR(TI~L))) *REQ
DREFu(DCRIT-1) EAMD*{DOR(T)=DOR(I~1)))*REQ
B4n TKOM = 1|
KCM = 1
no 850 L=1,3
gMLY=C.
850 CQiL'i=0,
WRITE (L&) ADS NCLoNICMIKOM, KCM,CQTOL NCHKy {CQIT)oDMUT)yI=1,3})
1,ALAMO, IDYN .
DO 860 l=1,NOAL
860 ALFALT)Y=ALFALI) / 57,2958
WRITE {LS5)IC,MITB, TOABOA¢2Z0A. APHASE+ALFAR,LSS 24 HE Dy
1A0S,A15,B1S«RTCL,ATOLB ACASE,NAFRAO,LFAR,
2NOAL yNOMN, NCSFCoALL fALK oDELAL  fALFALT ) IoL,NOAL ) (X1,X2,
FLAMACHI I ASTLFRIT) ;ASTLNCTI) o [=]1 o, NOMNY L {RADN(T) I =1,NOSEC),
4  XOLFCPOLFCHOLRL, IKTAN ,NHARB, NOMAR,CDOR,CRET,
SHEQ,REQ yAMINF s TINsURyGANM ,NM, XREF ,DREF .
IFtNAERC) 1020,870,1020
870 DO K80 JJ=1,H0SEC
DO BB0O MMc=1,NOMN
BAO READ iL1+1000} (CLL{IT, MM, J0),1T=1.NDAL)
N0 890 JJ=1,;NOSEC
DO 890 H#M=l,NCMN
890 HREAD (L1:1000) {(CDUIL«¥M,JJ},11=1,NOAL)
NN 900 JJ+1.NOSEC
DO 900 MH=1,NOMN
900 READ (Li+1000) (CMITI,MM,Jl)+]11=1,NOAL]
AN 910 JJ=1,NOSEC
00 910 MM=1,NONN
N0 910 [I=1,NOAL
CLLTT » MM, 0 =CLITT MM, )}, 17452
COUT Ty MP,aJY=COI1] MM, J 100 ,1T7452
10 CMITT MM, JJI=CNHITT MM, J)#D,17452
[FiXC4) 820,655,920
929 DD 930 [=1,NOAL
COSAL(I )=COSLALFA(])F57,2958)
930 SINAL(E)=SIN(ALFALI?/57.2558)
N0 940 1=} ,NOAL
N0 940 Jol ¢NCMN
00 940 K=] ,AOSEC

RV2
RV?2
RV2
AV2
RY2
G173
1RV2
IRV2
RV2
RV2
RV2
RV2
RV2
RV2
1RV2
1RV2
1RV2
RV2
RV2
1RV2
1RV2
RV2
RV2
RV2
RV2
RV2
RY2
RV2
IRV2
2/V2
2RV2
1RV2
2RV2
2RV2
1RV2
2RV2
2RV2
IRV2
2RV2
3RY2
IRV2
3RY2
3RV2
FV2
1RY2
1RV2
1RY2
1RV2
2RY?2
RY2

401
402
403
404
405
406
407
4C8
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
4313
434
435
436
437
438
439
440
441
442
443
4hb
445
446
447
448
449
450




94n
950

960
%70

580
990
1801
1010
1029

CM{T 2o KYSCMIT 3 deKI=TCLIT oJ oK) *COSALITIECDIT o JoKISSINM( TV ISACSH

NQ 460 JJ=1NOSEC

NN 9460 MEx]NCPMN

WRITEILS) (CLUT MM, 000,
DG 970 JJ=1,NOSEC

D0 970 FH= ] NAEN

MRIYE(LS) (COUTT, MM, 00),
NQ 999 JJ=l«NOSEC x
D 98B0 Mu=1,NCMN

WRITE(LS) tCm{1t, MM, 000,
FORMATI(BI10)

ENRMATIBFL10.4)

FORMAT{3IFLCe 4,110}

RETURN

END

[1=1,NOAL)
Ti=1,N04L)

I11=1,N0AL)

Ry2
18ve
23v2
2RYET
1RV 2
2RV
2RV
1RV2
2% V2
2R V2
RY2
RV2
RV2
RY2
RV2

451
452
+%3
45k
4“5%
354
4%7
4%8
459
480
LY 3Y
4E2
463
464
455

69
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SUBROUTINE ATE2(ALT,ANE}

CAUTION- TF USING WIND TUNNEL DATA MAKE SURE THIS SUBRDUTINE
1S COMPATABLE MITH DATA,

DIMENSTCN ANS{4)

ANSE1)=,000039%
ANS(2)=C.0
ANS{3}=85,0
ANS{4)=£CTL. 61
RETURN

£ND

el

ATé
ATS
AT6
ATo
ATé
Ateé
ATs
ATS
AT6
ATE
ATE
AYS
AT

DD AP WA




SUBROUTINE ATOEZ(LFT,ANS)

REAL PHsHZ +A+B ,WA,+WB4D1,02,03,P2

DIMENSICN ANSt4)

DEMENSTICEN HT{8),FH{8) 4, THD{8),PH(B)}

DATA HT /049110 92001324 147491524 061esT7%./

DATA TH/2B8415)216065¢21626%92328,65427046592T0,65¢252.65,180,65/

DATA THO/=645900sla124890a0~24¢~4e104/

DATA PH/L101325,,22632,0638,5474.80855,0868,018647,110.,90¢298,
P59,0009367,18.2100724,1.037T71164/

DIMENSICN ZT{13),TZ(13)1,TID(13),HI{13),AL132,B(13¢

DATA Z7/90¢+10009110019120e9150,49160,917009190,+230442004,4004.+
25000 '60('../ .

DATA TZ2/18C0.65¢. 210,655 2604654 360,65, 9360.65, 1110.65 1210.¢&5,
T 1350,65, 1550,69y 1830465, 2160,65, 2420.,65, 2590.65/

DATA TZ0/3c¢56 010w 220091944100 eTa 1501401303126+ 10T7e1sl/

DATA RHI/B83,7433565,98,4509829,108,128578,117.776280,146.541401,
M156, 0TOS01 4y 165e5TLI0Ty 1 BLaaBAbST 42210966870, 28604T56269+3TH+312415,
Kat3a526(97,548,230014/

GCATA A/.S59G99916,.,9999GE5T 4149999987 T+.99999832+¢99999776,.99995T746
Ay o 99995698, ,99599592+4999993554.99998878,.99998131,.99997196,
C.99996015/ . .

DATA 3/.,00015734766,.00015734953,,00015T735140,.,00015735513,

Re 0031573588 T+a CQ015T736C 74 4,00015736355,.00015736915,.,00015737943,
Ne00015739532,,(0015741401 ,.00015743271,.00015745140/

DIMENSICN wA{13),WB{13) ,WCI(13}

DATA WA/21.998808,s 15,768995s 31,04452T7, 40,38T675, 29.538575,
W32,26RS71, 2T, 789444, 37,1606T0, 30,241635, 34,561172,

W36.,099504, 38,195672,y 18,258073/ ’

CATA WR /415479092, J2TET8T2Cs 20015957013y =4 15412343,=-,0094687678
Wy ~e 043558715, .0091016089, -.0369T74463, ~,020235026,
W-.049031542y ~oC56723608, ~,065108273, 0013503901/

NATA WC /=, B5994958E=3, +,14799309€-2, =,21996960F-3, .42886012E~-3,
W—e 53322091 E-4,y 253333994F -4, -.10166693E-3, l195853675'4l
W-ea l6BOAZ213AF~4,s o31190CE4EE~4H,y 4 4080522TE-4y +49139895E~4,

W= 51922241 E~5/

GIMENSICN D1€12),02(137,03{13}

NDATA D1/.0017834765,,0010654322,.00053055610,.0002645435],
NNOIS3IEN99T 4. C0053348TE2 v’ D76036496,.0010889831,.0013783559,
D.0NLH9TE137+.0L22185663,, 0057023997, .0067578185/

DATA D2/-11.281753,-6,1C58914,-3.3278396,~1.65463BB,-2.21T1667,
N-343643151 ¢—4,EE50055 4~T.0083N25,-8.9810162,-11.,235530,-165,122423,
D-27.52N0411,4=590311259/

CATA N3/o016S20CT82,.024325051,4.039545102,.057409044,,006199137,
Ne0093014845,,0059339235,.0037645169,,0026065966,.0218120459,
NaON11923023,,00CE6473605S,.00033827561/

DIMENSICN PZ(12}

NDATA PT/.16438C1240N30075034,40073545270,.0025216927,
PeNINDS061TB890,.00036943532,,00027926462,+.000168524984 ,6960536TE -4,
PelBBIBTTITE -G 44 40304321E-5,44 10956564E-5,,34502624E~6/

ALT=2FT%(0, 3C48

L=alLT/1000.

IF{Z.LTa=54}21=-5,

IFt7.6T.700,12a700.

IF(7.GTa50.1G60 YO 90

NEN=1.DEC, COQLETA3BIIECH?

H=Z/NFN

GMW=28.50644

TR{H.GE 4TG0 TD 47

IF{H.ST 206160 TO 23

ATSE
AT6
ATS
ATH
AT6
ATS
AT6
AT
ATé
ATS
ATé
ATS
ATE
AT6
ATS
ATS
AT
ATS

ATG

AT6
ATé
ATé
ATé
ATS
ATé
ATé
ATé
ATS
ATé
AT6
ATS
ATe
ATé
AT6
ATS
ATE
ATé
ATé&
ATé
ATH
ATh
ATs
ATS
ATé
AT6
ATS
AT6
ATG
ATS
ATS
ATE
ATE
atT6
ATé
ATS
ATS
ATH
ATé
ATé

DD O8NS Se
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72

20

47

61

21

90

13

12

11

14

10

100

J=1

1F{HGEalla}i=2

GO TO 21

J=3

IF(H,GE.32.04=4

60 70 2]

[FIH.GE.61.06C TO 61

Ja5

IFIH.GEe52.)J=¢

GO TD 217

J=7

IF(HGELT9s ) JmB
TMasTH(JISTFDLJI®tH=-HT{J) )
IFITHDI J).EQ.0.1G0 TO &
PLOG==34,1631GSE02ALOGITR/TH(JDNI/THO(J)
GQ Ya 2

PLOG»—~34, LEILISEQR{H-HT(J )} /TM
PB=PHIJ)

GO TG 100

1F{Z.LT4170.960 7O 11
IFIT«LT,300.)GC TO 12
[F{Z.LT.50C.1GC TO 13 .
J=13 .

IF{L A T.600.1J812

GO TO 10

Jalil

IF‘Z-LT.‘IOG. |J'10

G0 0 1¢

J*9

IF{2.LT.230,)J=8

IFIZeLT 190,V 7

0 TO 10

IF(Z.4T.120.)GC TO 14

J=6

IF{Z.LT.160.)J%5
[FIL.LTal50.)J24

Ga 1O 1C

J=3

IF(2a1TallCo a2
IF{Z+LTal00s0)d=1

GMu=WA{ JYEZS(WEB{JIEZ*WC (J))
TMaTZ(JIETZIDISIS{Z-2T(J))
DEN=A[{JIEZ*B(JI)

H=2/DEN

DELTAH=H-HZ{J}

PLOG=D1(JY*OELTAHGDZ2{ J)%ALOG(1.0ED3( J)SDELTAHL]

PR=PZLJ)

P=PRREXP(PLOG)

ANSUL)=¢8, TES44TG4E~G%P /TN

ANSL 2)=sP#0,020E85434F0
ANS(3)=GMN®TM/28. 9644

ANS{ 4)=EG4, S0044ED
ARGLl=43 25, 138SSEOsTM
IF{IFT.1L7,30000C.VANS(4Y=SQRT{ARGY)
RETURN

END

ATé
AT
ATé
ATH
ATS
ATS
ATé
ATé
ATo
AT6
ATS
AT
ATE
ATé
AT
ATé
ATH
ATé
ATS
ATo
ATé
AT
ATS
‘ATé
ATS
ATS
AT
ATS
ATS

- AT

ATo
AT
ATé
AATS
ATé6
ATSH
ATO
AYée
ATé
ATé
ATo
ATS
ATé
ATS
ATé
AT
ATé
AT
AT
ATS
ATS
ATé
ATH
ATSH
ATé
ATé

107
108
109
110
111
112
113
114

o




OO N

100

FUNCTION DINTL (A XsN1,h2)

DINY = TRAP, INT, OF & WRT X
AfTioX{TY [=N1,N2 N2 MAX = 16

DIMENSTCN A{16)X(16)

DINTL= (A(NYII#(XINLELY-X(NLDISAINZI®(XINZ)-X{N2-10)1/2,
M1=N1E1

M2sph2-1 '

N0 100 [=M]1,M2

DINTL= DINTIGA{IV*={X{TEL}-XII-1})/2,0

RETURN

END

DN1
DN1
DN1
DN
DN1
ON1
DN1
DN1
DN1
10N
1DN1
DN1
ON1

—
[= " N--BE N Y Y R

- gt
W PO e

73
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[xEnl

SUBRQUTINE REVO03

COMMON L1, LZy L34 L&ys LSy L&y LTe LBy NCHK

CCHMMON X(1601¢NX1yNXZ,CCFN,CALOL,CCNO,CA0,CCLAD,CCMTAD,CCLRFF,
1CCOSLPCCMSLPyCADND,CAMCM L LCON,COCONSCHMCON, THXI 16), FACTOR
DIMERSICN  HEAD(YIT) BCINITIEN,AMSI(10),C(16),FALL1GD,

COUL16D,EMITOD JATC(16) oSTHX(LE) ,CTHX(16) ,AS2(16),
XXTL6Y,AS3{16)4A5401601,A55016),A56(16) AMCHI10)} ,C003),0M(3},
AO(101,ALOL(10)+CDOI10),CHOCLO) +CMTADILID)CLARCLD),CPSTT25),
SPST(25) ¢PSTU25) ¢CCULET oXXLELO)oAXI16) RAXTIL6Y,CXCL6YXALLSGY,
DX(IODLEXTL6) ,FX{18) s TIFX (161, T2FX(162,TIFX(16):+T&FN(16),
TSEXULED) o TEFNILE) o TIZXILI6D s T22X(16) ,TIZXLLE) 4 THIXT16), TSIX(16)
TOIXE L6 s TIBXILO) o T2BX{16)TIBXI16),T4BX{LE), TSBAI16),FOEBXLLEG)

~ AR B W

DIMENSICN CT1{25),CT2(25),CF3(25),CTT125),CF81251,C79(25),
CTLO0{25),CT11125),CTL2(25),TOT{25),C21(25)},C22125]),
CT3(25),CTT(25)C2B125),L29(25).CZ101250,CZ11125),C212(25),
T02i25),CB1{25},082(25) 4L R3I125),CBT125),CBBEZS ),
ca9(25),CRLO{2%),CBLL(25),CB12425),TNB(25),TBFX{16),

TEBX(LOEYy YEBZX(1&) 2 TOZX(16) oTLIOZXNI16}TILEX(16T4T12ZXE16),A2(325),
A2(32501,A3(325),A4(325),45(325),A6(325),AT(325),
ABL325),A9(325)+A101325),4111325),A12(325},CLREF(101),

COSLPUL10OY CMSLP{10),ADCD(LICY,AMOM{10)

- I R R TO R

DIMENSTEN SCMO(10},5AL0L{10),SCDOT10)+SCLAD(10),SCMTAD(10G,
1SCLRFFL10) ,SCOSEP{LD) 4 SCMSLPIL0Y +SA0LL01,5AD00{10),SAMOMELM)
DIMENSICN RCMO(10),RALOLIL1D)RCDO{(10) RCLAD{1G) +RCMTADE LD
1+RCLREF{10L.RCCSLPIY0) ,RCMSLP{10)4RA0{10) +RADOD{ 10, RANOM( 1N}
DIMENSTEN ALAMI12425) ,8MUC(12,25Y,RHOCELZ,25),ALRO112,25%,

1 AMROL124+25) 4ALMROCL 2425V e TTFXD{LE) TTIXDELE)TTAXOLLG)

Z AXL{idi+CX1{16},OX1 {16} FXLL16)

REWING L3

RENIND L5

REWIND L6

READ(LI) LCCON,AXF2 NP, ((ALAME J T AMUCE Sy T) yRHOCIJ4T)oJ=14NKF21),
1 I=14NP]}

READ {L2) NTOR,QZ2+P2,CPEGE, ALAWD,AMU,TORQSY

READ (L5 NOPTNOCYCL ¢ {BCINIT{I}1=1+61NCASE,HEAD,REFN,

1 RyFLZE2y {AMST{T) T=14G) oX1 4 FLTCATN NPLyMNV NVD,OPST,DPST2,NX14NX2,
CIPSTITYCPSTUT HSPSTIT YT =t ¢NPL) OO {CCITY o XNUT ) XX1IA 1) AX(T ),
DAXTIYZCXOD b XALTY LOX{T) 4F XTI}, 0= NXLEy4NXZ),
FONSP yAKTZWF2Y 4 NX NREF,

(XUIY wCUIY W FRELEYCOCT Y aTHXI{E LEM(TIATCLTI) yT=1,NXY,
AL T +AKTR,FSPRNG s ASPRANG 4 2S PRNG,
FRAMP ADAVP , JLAMP JNM STLy STLRFL{AMCHITY CMN{ Y,
AVETY o ALOLETY oCDUT ) s CUADIT }hCPTADIT) CLREF{TY,CDSLPLIY,

[+ SRV NP P X ]

rRV3
RV3
RV3
KV3
RVE
RV3
RV3
rV3
RV3
RV3
RV3
RY3
RvV3
RV3
RV32

/Y3

RV3
RV3
RV3
RV3
AvV3
RV3
RY3
RV3
Rv3
RV3
RY3
RV3
RV3
RV23
RV3
RV3
RV3
rRV3
RV3
RV3
RYV3
RV3
Rv3
RV3
fv3
RV3
RV3
RY2
RV3
RV3
Rv2
RV3
kY3
RV

DD o~ Od -




C

[+ -0 Y. B R |

“IBILITY OF THE

RIGINAL

e —

ADNAD(T2,CMSLPLTL) JAHMOK (L,
SCMO( )y S& (1} 4SALOLIT)SCDOCi3,SCLAD(TYSCMTADIT)4SCLREF(1E,
SCOSLP{1},SACODULE).SCHSLPIIDY SAMOM(L),
RCMNIT)RACET) RALOLCI) JRCDO(T ) +RCLADII) ACMTADI T}, RCLREF(T},
ACDSLP{T) ,RACOD{I) ,RCMSLP{TI} RAMOML{T), [=14NM),RHO
P2 a =p2
RFAD (L6])

100 ONMEG] = OMEGA * AMSI(S5)

1o

GAMMAZ = CO * Ro%4 =% 0.301 *N, 56775 / AMSI¢S)
FDAMP = FDANP / OMEGI

10AMP a JDAMP /7 OMEGI

ADAMP = BDAMP / OMEG]

ESPRNG = FSPRWG / UMEGI / OFEGA

I5PRNG = 2SPRNG / NMEGL / NMEGA

ASPRNG = BRSPANG /7 OMEGI / (MEGA

REFM=REFMN/CHMEGA/R

FCNSP = FOCNSP /7 OMEGT / CMEGA

CTIC =AMSI(3)/8MSI{S)

CTIC = AMSTI3)IREL/ANS](5)

CTTC = (E2L#AMSII3)EAMSTI(6I)IZANSTIIS)

CTI0Ca -AMSI(T71/AMSI{5)

CT3IC = AMSTIG) /AMSI{5) EFSPRAGEFCNSP

CTI2C = (=AMST{7)~-E2®ANST{4))/AMST{S)--AKTRB*FCNSP
C27C = {E21¢F21%AMSI(1DE2.N*E21.AMSTI2)EAMSI(9))/AMSTII(S5IEL.D
CI9C =(E21% AMSI{1}SAMST(2} I*ET/AMST{5ISTSPRNG
CZ11C= CT7C*2,¢C

C216C = E1®AMST(4) /AMST(5)

CBINC = 1,0

CBI2C = E20AMSI(2)/ANST{561. 1EASPRNGEFCNSPRAKTA*AKT R
CBI6C = —(ANMST{3)#E2=AFSI{6)) /AMST(S)

N0 110 Jd = MNX] ZNX2

RHOC {JyAPL) = RHOC(JWIY
AMUC LI, APL) = AMUCLJD, 1)
ALAALJLAPLY = ALAM{U, 1)

nn 23N I=1,KP1
P2S=P2%SPSI(T)

P2C=P2%LPSII{T])

Q25=Q2#*SPSILI)

Q2C=02*CPSI{L)
ARATE=(Q2CEP2S}*,5

N 220 J=KXL,NX?

HTO = X(J4) B ANMUC{J,I) * SPSI{T)
HWTQ2 = LT0 = UIn

U2 = ALAM(J,I) & Xx{Jt * ARATE
uz2s0 = L2 = U2

Ul = UTC2 & uz2<q

U = SRRTID)

Uas = UT(**3/U?

LUE IR
RV3 52
RY3 &3
RV3  S4
RV3 5§
RV3 56
RY3 57
rRV3 S8
RV3 59
RV3 %0
RV3 61
RV3 €2
RY3 63
RV 64
RV3 65
RVI 66
RV3 67
RV3 68
RV3 69
RV3 70
RV 71
RV T2
RV3 173
RV3 T4
RV3 175
RV3 76
RV3 77
AV3 78
RV3 79
PV3 AN
RVE 8l
IRV3 82
1IRV3 83
IRV3 R4
1IRV3 85
RV3 86
IRV3 87
IRv3 g8
IRV3 89
IRV3 90
1RV2 91
IRV3 92
2PV3 63
2RV3 54
2RV3 €5
2RV3 95
2RV3 67
Ry’ qp
2RV3 39
2RV3 100

75

27
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UCHK = y25¢ /7 LTO02
IF (UCHK - 1,0) 122,120,130
120 ASIGN = },0
AIN = 0.0
AIM = 1,0
G0 TN )40
130 ASIGN ==1,0
AIK = 1,0
AIM = 0,0
140 ANNGO = ABI(U/REFHS
DO 150 K=2,NM
IF(AMNO-AMCHIK)) 160,16C,150
150 CONTINUE
X sNM
160 FACTOR = (AMNO-AMCHIK=11} / (AMCH{K)-AMCHIK-1})
TFIUTO-STL) 18C«1T70.,170
170 CALL CALC( CHC lLOL'CDO'AOtCLﬁDoCHTAD.CLREF;CDSLP.
LCMSLP,ADOD AMOV, K,y J)
GO 1Yo 210 .
180 IF{UT0=-STLRF) 200,200,190
190 CALL CALC{SCHC.SALOL ,8C00, 540, SCLAD;SCHT&D.SCLREF!
1SCOSLP, SCMSLP, SADOD,SAKCM,K ,J)
G0 TO 210 |
200 CALL CALC(RCMN,RALOL,RCDO,RAQO,RCLAD,RCMTAND,RCLREF,
LIRCOSLP+RCMSLP 4 RADOD ,RAMOM K ,J)
210 AXYIEJY = AX(J) ® RHOCLJ.1)
CX3{J) = CX(J) * RKOC(J,I}
DXI(2t = OXUJ) * RHOC(J, 1Y
FXLIEJY = FXU(J) & RHOCLJ.1}
Fl = CAC = UTO * ASIGN
F2 = CCOSLP * UTD * ASIGN
Fa = AMLCIUJ.!}
F6 = (1,57C8 » ) - Us) * AN
F7T = 2,0 % CLCON * U2 § F1
Fll = U4 & AZN
Fl2 = U2 == 3 7 UTO * AWM & 664667
F13 = 2,0 & CLCCN * UTQ € ASIGN * CAO * |J2
FL7T = F& & F12

TIBX(J4) = AXL(J) # (Ul ¢ CLCON & U2 * F1 & CA0 % FIT)

T2BX{J} = =AX1(J) * (Ul * (CODCON - CAD) & F2 * U2 & CCOSLP * FI1T)
TIBX{J) o -AX1(J) * F3 » F7

T4BX{J) = BAXi{J) * F3 2 F13

TSBX(J) = —AXL(J) *xXX{J) * F7

TEeBX{J) = AxI(J} * XX1(J) * F12

T78XD(J) = AXL{J) * BX{(J) * CCLAD * UYD
Fa = DXL{J) * CLCON € CX1(J) * CHMCON
F6 = OX1{J} % CAD & CX1{J} ® CCRSLP

F8 = UTO & F5

F9 = UYL & F4

Fld = 2,0 % U2 * F4 £ ASIGN * FB

2"v3
2RV3
2/V3
2HV3
v
27v3
2rV3
2RV
2RV3
2RV3
Y3
IRV
3RV3
V3
2RV3
2RV3
2RV3
2RV
20V3
2RV3
2RV3
2RV3
2RV3
2RV3

© 2RV)

2RV3
2RV3
2RV3
2R V3
2RV3
2RY3
2RV3
ZrRV3
2RV3
2RV3
2RV3
2R V3
2RV3
2RV3
2R V3
2RV3
28V3
2rv3
2RY3
2RV3
2RV}
2RV3
28V3
2RV3
2RV3

101
102
103
104
105
10¢
1T
108
109
110
m
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
126
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150




220

F15 = 2,0 * FG £ F5 ® ASIGN * U2

TIFX(J) = Ul » F4 £ FS * (ASIGN * Y2 & UTH £ FI1T)

T2FX(4) = ULl * F5

TAFX(J) = =F3 ¢ Fl4

TaFXx{J) F1 = ¥15

TS5FX{J) ~N%(J) * Fls&

TeEX (I xx1(J}) & F15

TTIFXNLJ) = Bx(J) * Cx1{J) = CCMTAD = U

L

Flé = 2,0 * COCON * UTO & CCNDSLP * U2 # ASIGN
F18 = 2,0 * U2 * COCON £ CCCSLP * UTH = ASIGN

TIIX(S) = =Fx1{J) * ¢ CLCON * UL & U2 & F2 & CCDSLP * F17)
T2LX(J} = =FXL1{J) * (Ul * (CLCON £ CCDSLP) & U2 * FL & CAD * F1T)
TIIXN{SY = FX1{J) & F3 ¢ F1§

TaIxX{J) = - FXI{J) * F3 » Fl6

TSIN(JY) = FXL{J) = XXUJ) & FLA.

TE&IN(JY = =F%1(J) = XX1(J) * F1b

TTIXAGS) = AX(J) * FX1{J) * CCLALC * U2
CONT ENUE

CAalltni=CT 00

CA2 (1) = =GAMKA? & DINT(TTEXD!}

CB3 {1} = CTLI2C - GAMMAZ #NINT({T28X])

CAT{1}=C,

€88 (1) = =CZ11C - GAHME2#DINT{T&BX)

CR9 (I} = = GAPMAZ & DIANT(T4RX) #» CPST(T)
caln(l) = CR1NDC

CRALLII) = RACAMP - GAMMAZ % CINT(TSBX)

CA12(TY = CAYI2C ~ GAMMA2 * CINTL(TIBX) = CPSIII)

TORt1) = CAIAC E GAMMAZ & DINT{TIBX) £ {1,0
AMSTIS)) * (P2C -~ C2S)

£ AMSI . % E2 /

criz2c

CTHETY = CTIC

CT2 (1) = FDAMP — GAMMA2 # CINT{(TT7FXD}

CTY (1) = CY3IC - RAMMAZ % DINT{T2FX)

CTM1)Y = CT7C

CTB (I} = =~ GAWMAZ & DIAT{TAHFX)

CT9 (1) = CY9C ~ GAMMAZ = CPSI{I) #* DINT(T4FX)

CTIN(L) = CT14C

CTILLEY =  ~GAWMA2 = CIMNT{TEFX)

CTI2(1) = =GAMMAZ * CPSE{]) * DINTITIFX) &

TOTUTY = GAMMAZ * DINTOTLIFX) =~ (AMSI(TY € E2 = AMSI{4}) / AMSTI(S)

* (028 ~ P2C) =~ BMSE(9) / AMSI(S) # (0Q2C & P2S5)

CIILII=CTTL Y
C712 (1Y = =GAMPA? * DINTLYTZIXNY

CZ23 (1) = CT9C = FCNSP # AKTZ - GAMMAZ * DINYIT?2IX)

LI = CL7C
£18 (1) = INAMF - GAMMAZ % CINTLITHIX)

C79 (11

cziott)=n

Criirtny = C?llc - GAMMAZ & CINTITSZIX)
Cr12(1) = = GAWMMAZ *x DIAT(TIZIXY & CPSY(I} &
TOZLLY = C2V16C F GAMMA? * NDINTITLIX)

2 C79C - GAMMAZ » MENTIT4IZXE * CPSILI) & FONSP * AKT1

FCNSP & AKTZ * AKTH

2RY2
2RV3
2RY32
2RV3
28V3
2RV3
2RV3
2RV3
2R V3
2RV3
2RV3
2RV3
2RV3
2RV3
2RV3
2RV3
28V3
2RV3
1RV3
1RV3
1RV3
1”V3
1RV3
1rV3

1RV3

1RV3
1RV3
1PV3
1R V3
1RV3
1R V3
1RV
1RV
1PV3
iRV3
1RV
1RV3
1RV3
17 v3
IRV3
1RV3
1R V3
1R VI
1RV3
1PV
1R V3
10v3
1R V3
17v3
1P V3

151
152
153
154
155
156
157
isse
159
160
161
1862
163
144
165
166
167
168
169
170
17L
172
173
174
1715
176
117
178
179
189
1t
182
183
184
185
186
167
184
189
190
191
162
193
164
155
194
197
1€4
199
N0

77
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78

230

2460

2580

CONTINUE
CALCULATE PRESFONIS MATRICFS

CALL SIGCG TA1,CTL,CT24CT3,CPSI2,NPL)
CALL STGCM{AZ yCTT,CT8:CT9,CPST24NPL)
CALL SIGCOM(A3,CZ1,C224+C23,CPST2,NP1)
CabtL SEGCOMIA4,CIZT,CZ8:CZS.CPSI2,NPL)
CALL SIGCOM(A6,LT10,CT11,CT12,0PST2,NPL}
CALL STGCNM{AT,CZ10,C211,C712,0P512,KP1)
CALL SIGCOM(AB,CR10,CRI1,CR12,NPSI2,NP1)
CALL STIGCOM{A9,LB1,CB2+CR3,DPS5I2,NPL)
CALL SIGCOM(ALIC,CET,CRELCEI+DPSI24NP])
AMSX=AMSI(5}

N0 740 {s1,9

AMSI(I) = AMSI(])/ANSX

AMST (5) =AMSX

DN 250 [aNXL,NX2

FA(I) = FA(D)/CO

EM{TY) = EM{T) * 32,2

CO = CN /12

WRITE (L8) NPyAEGNNL NXZ,FLOATN,CPSI2yNCASE,HEAD{PSIC(I)yI=1yNP},

1 AKTAR,FONSP{TCRIUTY,TOT{I),TOZLIY,

ZSPSIATLCPSIII o1 =1 4NPY FEPRNGAKTZ,ISPRNG RSPRNG,
3 EIvE29RFDAMP ADAMP, ZCAMP, CN ,RHC,GAMMAZ , REFM, X (T},
AXXLE T ) XXL TV QCOUT ) oy THXLTN JEVMITY o XALT Y FALTLD,

1{amMST{T),1=1,9)

TaNX1yNK2E,

WRITE (LA} (CTLUI) oCT20EN4CTIITIyCTTH1I,CTBITYCHR T, CTLO(T),
U CTELUD) L CTI2000,C21 (1) o C22{ 0}, CZ3CTY,C2TLT)CLBILY,C7911),

2 CZIOUD) L CIILMTN C2 2010 CPLUT) CR2LTY,CRILTNLCHTLIN CBBLTY,
3 CAADNLCRIN TN, CAITLTNLCRIZITI+E=1,NPINOPT,NOCYCL,

4{3CINIT (Tl ¢I=]1,6)

END FILT L&

REWIND L&

CALL TINVIAS,A]l,.NPIY

CALL TETY(Al.A454A2,:0,1+KF1)
CALE TXT{A&L4AR LAl ,]1 Ny NF1}
CALL TINVIAZ2,84,NPY1)

CALL TXT{A4,A34AS,N,1,AFL}
CALL TXTIAL,AL 4AZ2,4N:0,NP1)
CALL TAT{AS Al yA3,]1,0,AF1}

2 X 2 COMPLEYEL

CALL TXT(ALTI ASAL,D, 1P}
CALL THRTCAII oR4cAT 1,1 ,APYI
CALL TXTIAIZ.,83 86401 :MF1)
CALL TXTOEAT?24A2,4T74141 0MPYY
CALL TXT{ARLAG ALY (1,77 ,0P1)

17 V3
fV3
RV3
av3
RV3
RV3
PV
RV3
RVY3
_v3
RV3
fRV3
Y3
RY3
IRV3
IRV3
RV3
1RV3
| CA'K)
1RV3
RV3
RV3
RVY
Rya
RV3)
RV3
RV3
kV3
RV3
RV3
Rv3
RY2
ry3
RV3
RV3
PV
RV3
RV3
RVA
RV3
RV3
RV3
RV3
PV3
pv3
fv3
Rv3
RV3
nva
Kyv3a

201
202
203
204
205
206
2C7
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
2213
224
225
226
227
228
229
230
231
232
233
224
235
236
237
23pP
239
24N
241
242
243
244
2645
246
247
248
249
250




aNeReNaNnl

Ry

CaLL
CALL
CaLL
CALL
CALL
CALL
caLt
CALL
cauL
CALL
CAaLL
CALL
CALL
CALL

REWIN
RE A

READ

WRITF
WRITE
WRITE
WRITF
WRITF
WRITE
WRITF
WRITE
WRITF

RETUR
END

TXT{AB,A1C4AL2,1,0,0F))
TINVIAL,ABNPY)
TXT(AE,AS s A& 40404 NF1 )
TXTIAG ALQ+A42,41,04AP1)
TXTIAT yAGAS Q4D NPL
TXT(AT,ALCeA3,1,0,4MP1)
TXTIAB,AL yAS4D414AFY)
TXTLAG, AL yAT 0,1 KF1)
TRT{AG,A12,4AL1,2:0,AP1)
TXT{AT;AL14A140,D,0P))
TXT(A2,812,A8,1,0,AP1)
TXT(A3,A12,A9,1,0,AP1}
TXT{AG,81),48,1404AP1)
TXTIAS,ALL14A9,1,0,0P1)

3 X 3 CCMPLETEL

SORT RESULTS T TAPE L1

0 L3

(L2t

tL2)
fL3) AS
{(L3) A4
(L3} a3
(L3) a2
(L) A7
(LAY A6
tL2) Al
(L3) A9
{L3) ag

N

B

RV?Y
RV3
V3
RV3
Rv3
RV3
RV3
Ry3
RV3
rV3
RV2
Ry3a
RV3
RY3
fiy3
Rv3
RV3
Rv3
Rv3
RV3
RY3
RV3
Rv3
Rv3
Ry?
Rv3
RV3
RV3
Ry3
RV3
Ry3
Rv3
RV13
RV3
Rv3a

251
2¢2
253
254
255
256
2517
258
259
260
261
ée2
2£43
264
265
266
267
268
269
210
2N
21?
273
274
275
16
277
278
2719
280
281
282
283
2E4
288

79
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10n

110

SUBROUTINE SIGCCHIAR4CoNH2,N)

CALCULATES TRIENGILAR MATRIX A (STOREDN ONE DIMENSTONALLY)
B4CsD ARE DT AGONALS (STORED ONE DIMENSIONALLY)

N IS NOM, ORDER

Ns & T0 25

H2 IS CCASTANTY HALF

A=RECHSTGRMALC*SIGMA SQUARED

O'IMENSTICN A(22%),B125),C1251,0125)
A(t)=BL 1Y

At2)2{C(216D82) *HZ)I*H2
A(3=A{ 296812}

DH1sH2EH2

AHl=DH1 EH2

OHZ2=NHLENH]

AHZ2=DMH2 )
ACLYs(D(3)PAHLECI3)I®H2Z -
A(SsD(3)eAH2H2EC(3) *OHY
AL miCIIIENLAY SH2ISHZIER(D)
IAns .

NN 119 I=4 4N

DIsDIT)*H2

AHl=aAH1ENH]

AHZuAM2EDH2

GO=N I*NH2

[A=1 A2
A{IA=1)sC{I)}3H2EDT*ANH]
AtTA)Y =CLT)*DHILO]I®ANW2
Jlsl=1 :

N 1IN0 J=d,d

TA=] AR

AlIAY=A(IA=]1)=D0

1A=l AEY
A(FAV=R(IVTEECLIDEDT InH2
RETURN

END

INTERVAL

$16
SI6
S16
<IG
SIG
S16
S16
Si6
$16
S16
SI1G
SIG
S16
SI1G
SI6
SIG
16
16
SIC
SIG
1516
1516
1516
1515

" 1816

1516
151G
1516
1516
2516
2516
2516
1516
1816

Sic

S1G
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FUNCTION DINT (A)

NINT = TRAP, INT, CF & WRY X
ACTYoX(I) TaN)4N2 N2 MAX = 16

DIMENSICN A(L16),X(16)

COMMON L1, L2y L3y Lo,y LS,y L6y L7¢ LBs NCHK

COMMON X4N1,N2

DINT = (A(N1l)®
XINZ=-1)})/72.

MlasN1EtL

M2=N2=1

DO 107 1=Mi,M2

{XEARLELI=XINLYDEAINZ)

100 OINT = DINTEATE)*(X(ILY)-{I-1})/2.0

RETURN
END

£{X(N2)~-

ONT
ONT
ONT
DNY
NNTY
DNT
DNT
INT
DNY
ONY
DNT
NANT
10ONT
10NY
NNTY
"DNT

O W~ N w N
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109
110

129

SUBRNUTINE TINVIA,B.N)

CALCULATES THE INVERSF OF R AND STORES [N A
IN  COMMON
AyR ARE LOWER TRIANGLES STORED ONE DTMENS INNALLY

N IS ORDER M MAX = 25

DIMENSTCN A(325),R{325}
[a=1
Al =1.C/B())
DN 120 1=2,N
1KOs 1
T1=1-1
N0 11C J=l,11
IR=14
[A=1AEL
TKE=IKOEJ-1
TIK=YKO
©ALTAYECLD
00 160 K=aJdall
iB=TEEL :
1K=[KEK~1
AGTAN=A(TA)EB(TB) $ALIK)
A{1A)==ACTA}/BLIREL)
1A=146}
ATTAY=1,0/B(1BEY)
RETURN
END

TIN
TIN
TIN
TIN
TEIN
TIN
TIN
TIN
1TIN
1TIN
1TIN
2TIN
2T1IN
2T1IN
2TIN
2TIN
2V IN
aTiIN
3TIN
ATIN
3TIN
2TIN
1TIN
1TIN
YIN
TIN

O W~ 0w




OO0

100
110

12¢C

130

SUBRRNUTINE TXTIAWR,Coethl MN2sN)

TXT{A B 4CeNL,N2}
l'. 1F W2 « NF.
(EAY TF N1 JNE.O

L,RyC ARE LOMTF TRTANGULAR MATRICES STORES AS VECTORS

N IS ACMINAL CROER 4, N MAX = 25

A={-) E®C{A)

DIMENSECN A(32%),A(325),0(325)

1 A=0

DG 140 [=14N

1Cosn

N0 14C J=1,!

IB=1A

TA=lAEY

IF (N1 11C,100,11%C

A(IA}=0,0 )

IcC=1ceed

Ic=1ce
CO 140 K=J,0°
18=1BE]L
IFf (N2} 130,120,130
A{TAY=A(TAIEELLIRY2CHLIC)
GO TC 140
AUTA=ALIAY-BRUTIB)*CLIC)

140 IC=ICEK
RETUEN

END

N STORED IN COMMON

T®Y
XY
X1
188
XY
™Y
T®Y
XY
TXT
1TXT
1TXT
2TXT
2TXY
2TXT
2TXY
2TXT
2TXT
2TXY
ITXTY
3TXY
3ITXT
aTxy
3TXT
ITXT

CATAY

T%T
™Y

LR BN R BV S
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SUBPNUT INE CALC (ACNO ¢ ABLOL yACDOyAAN 4 ACLADGACMTAD, ACLREF, ACOSL P,
TACMSLP ; AADOD  AAMON 4Ky J )

DIMENSICN ACMN{10) ,AALCLIIN) ,ACDO(10},AACT10)ACLADILID)ACHTAN{10O)
1o ACLREF (1M, ACOSLPE10) ¢ ACKHSLPU10),: AADODI10), AAHROM{IN)

COMMON L1y L2y L3y Lédy L5y L&y LTy L3, NCHK ..

CUOMHMON X{16),N1,N2,CCM0,CALOL,CCDO,CAND,CCLAD,CCMTAD, CCLREF,CCOSLP,
1CCMSLP,,CADQD +CAHDOM CLCCA,COCONL,CHMCON,THX(156),FACTOR

CCMO =ACMO(K-1) £ FACTECE * (ACPO(K) - ACHOIK~1))

CALOL =AALOLI(K=-1} & FACTOR #* (AALNLIK)-AALOLIK-11})

CCND =ACDO(IK=-1) E FACTOR * (ACNDO(K)=-ACON{K-1))

CAOQ =RAA0IK~1) & FACTOR * {(AAQ(K}-AAO(K-1)}

CCLAD =aCLAD(K-=1} & FACTICR #® {ACLADIK) - ACLAD(K-1})
CCMTAD =ACMTADIK-1Y & FACYOR * (ACMTADIK) - ACMTAD{K-1})
CCLREF =ACLREF{(K=1) & FACTOR ® (ACLREFI(K}-ACLREFIK-11))

© CCOSLP=ACDSLP{K=L)GFACTCR¥{ ACNSLP(K)-ACDSLP(K~1)1}

COMSLP=ACMSLP(N-1)EFACTCRO{ ACHSL P(K)~ACMSLPIK-1))
CADOD=AADDDIK=-1YEFACTORS ( AANDDIK) ~AADODIK-1))
CAMOM=A AMONM{K=1}EFACTORF{AAMOMK)-AAMOM{K~1)}}
CLCONaCCLREFECAO*{THX L J)}-CALNL)
COCON=CCDOECCOSLP*ITHX (J) -CANNE)
CHMOCON=CCMNECCHSLP*{THX{J) - AMOM)

RETURN

END

.CaL

CaL
CAL
CAtL
CaL
CAL
CAL
caL
CAL
caL
CAL
CAL
caL
CaL
CAL
CAL
CaL
CaL
CaL
CaAL

- CAL

CAL

- CAL

caL
CAL

et
O DD WNP W -

- gt ot gt
- OARrWN
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SUBRDUTINF RFV 04

THREE DEGREES OF FRFEOCM - CALCULATION OF D MATRICES

COMMON L1, L2y L3,y L&,y LSy L&y LTy LB, NCHK

DIMENSICN CTL{25) 4CT2(2%) CT3125),LT7(25),CT84251,CT9(2513,CT10(25)
JCTIL{25) «CTEZ2(25),TOT({25),C21(25),C22(25),C23(251},
CLTU2E5),C78125),CI9(25),C2101251,C21L125),CZ12125},V02(25),
CBL125),CR2(25),+CB3(25),LRT(251,CRA('25),LB9(25),
CR1GE25) 4CRLL(251,CRY2{25},T0R{25}),
CTU25,8) 4CZL254614CRBL25 81 ,NT125,61,N2(25461),
DBI2S+6Y4DTF2INTL25,6) 4D2Z2INT(25,4),0R2INT125,6),41(325),
AZ(325),23(325) ,44(325) 4A51325),PST(25)+8CMI56.,871),BCINITIEY,
BONTHCHS ) yAMST(L0) X (16, CHUIBFALLOB)CGILGD THX(LO),EMLIGY,
AFCIIGY SPST (25 yCPST(25) o+ XX {16 XX{161,CCE1A),XAL16) . HEAD(L1TY,
BCINIC (6) ¢FTL 24, F%(Zﬁlﬁf?|Z4'|TH(24'vBlz4)'l(ZQI.THOIZﬁi.RDI24'0
DTSPLZS, EYNIISPL2S,6) 40RSPL25,£),SMAXT 1N, b))

L IC Y o I RN R RN Y I S ]

DIMENSICN ET(6 42415216 ,424) 4ERLE,424),2ID{24)

REWINN LE

READ (L&)

READ (L6} NPoAX HX1 4NX2 4 FLCATNGDPST2,NCASE HEAD {PST(T)eI3l,NP),
1 AKTRWFCNSPLiTCBIT}TOTLLY,TOZII),

2 SPSTLI)CPST (1Y ,1=14AP)4FSPRNG,AKTLI,,ZSPRNG, BSPRNG,
3 E14EZ4P FCANP ,ADAMP I AME, COLPHC yGAMMAZ ,REFMy IX( 1),

AXRLOLY XU IV 00000, THXLE)GENCTI) o XBLT)FALTY, I=NX1,NX2),
STAMSELT )41 =1,9)

READ (L&) (CTYI(TYCT20T) LTI CTTU03,CTE(I) TN CTRO(T Y,
L CTIHA T, CT1I201) 2 G2 (T Y4 C224T ), C2AMENCTTITI)C2ZBINNCTI90T ),

2 CZINAT),C710 Yy, 0212010, CRL (T} ,CRZUT).CRBITY+CATITVLCRBLT),
3 CRASITI,CRIAL{T),CALLET),,CRIZ(I) I=1,4NPY NOPT,NOCYCL
G{RCINTT(TI)+T=1,6)

NPl = NP f )

NPST = E£,2RA1RE/FLIATN

PSI(NPL) = PST{NP) E3LN.0/FLGATN
CT?E{NDPYL) = CT2(1})
CTICNDLY = (T3{1)
CTB{NPY) = CTR(1}
CTOINPY Y = (CT6¢1)

CTITINPLY = (CT1LL])

CTI24NPYY = CTYI201Y
CI2(NELY = C22(01)
CZIINPLY = 721}
CI8INMPL) = CIR(L}

R V4
RV4
R V4
AV4
RV4&
R V&
Va
RV&
R V4
RV4
RV4
R V4
R V4
RV4
RV4
RV4
RV4
RV&
RV&
RV4
RV4
PV
RV4
R V4
RV&
RV&
RY&
RV4
RV4
P V4
RV
WY&
RV
RV4
PV&
Ve
RV&
RV4
RV4
RV
RV4
kG
RV4
RY&
ava
P V4
RVL
£ V4
PV4
RV4

L0 SR e Y B VU N
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CTUI,3} = -CT9 (I}

CTU1,41 = -CTB(I) - CT9(I} * PSIR

CTL1,5) = =CT12(1) '
CCTU1,6) = ~CTLI(IY = CT12{1) #* PSIR

CI(1,1) = -C13(1) _

C2(1,2) = -CZ2UI) - CZ3U11 * PSIR

CZlT43) = -C79(1)

CZ(1,4) = -C7RUI) - CZS(I} * PSIR

C7(1,5) = -C212(1)

CZ(1,6) = -CI11(I) -~ CZ12(T) * PSIR

CALT, 1) = =CB3 (1)

CBIT,?) = -CR2(1) - CBI{I) * PSIR

CALT,3) = -CRIT) ‘

Ca(1,4) = ~CEB{T} ~ CBG(L) * PSIR

CRIT,5) = -CB1211)

CB{I,6) = -CBLLUI) - CEL12(1) * PSIR

BSIR = PSIR § NPSI

LT, CZy €8, MATRILFS ARE CLCPMPLETFD ,

CI9INPLY = CZ8{(1)
CZ2LI{NP]) = CZI2LLY
CZL2(NP1) = C212(1)
CR2INPL) = CR2I1)}
CRA3I{NF1) = CB3{1)
CRBINPL) = CBEI(1)
CB9INPL) = CR9(1)
CaLI{NPL) = CRI1X{])
C812(NPYY = CRI2(L)

PSIR

= (.

DC 100 [=1.NP1
cCTiL,. 1) = =C73(1
CT{142) = =CT2(1) - €T3({i) » PSIRA

CALCULATE 0T, DZ, CB, FATRICES ,

REWIND L2

READ
R FAR
CALL
CALL
CALL
CALL
CatL
CALL
catL
C ALl
CaLL
CALL
CALL

(L3}

(L2

TPREAD (L244+A1,A2,A83:404,84)
TRMULT{DT +ALsCT¢NP1,64+11
TRMULT{OT +A24+C7 yNF146, 71
TRVULTEDZ sAT+CT o NFT146,11)
TRFULTINI +AL 072 4NPY,6,2)
TPREADIL3+5+A1,A242%,44,A5]
TRFULT(NT Al 4CRyNP1 4B 2}
TREULTINZ yAZ4CRoNF1,6,2}
TRVMULTIDE AL yCTyNFL 1O, 1}
TRMULT{CR+AS L2y KFT 46,4 2)
TRMULTE{OR 4A3 ,CR,NP1,6, 7}

on 111 t=1 4,801

R V4
RV4
RV4
RV4
RV4
RV4
RV&
RV4
RV4
RV4

1RV

1RV4
1RV&
1RV4
1RV
1RV4
1R V4
1RV&
1RV4

IRV4
RV4

1RVa

1RV4
1RV4
1RV4&
1R V4
12v4
1RV
1RV4
1R V4
RV&
RV&
RV4
KVé
AV4
kY4
R V4
RV&
RV4
RV4
R V&
RV4
RV
RV&
pV4
RV
FVa
ave
7
1R V4




s RaNaNs

110
120

130

140

150

1640

17¢C

180
190
2nn

21n
220

23n

249

D0 110 J=1,.6

DTSP (I, J1=D
DESPiT,J2=D

T +J}
i1 .3

DRSPIL,J4!'=DB(1,J]
CALL INTRIDY,DT2INTOT.kP1,6,0P5I2)

NPl. &6y DPSI2}
NP1, &, DPSI2}

CALL INTR(C
CALL INTRIC
90 130 [I=1
DT(1,2) = O
DZ(T,4) o
DBIT,+6) e

DO 150 =1
PSIR = PSI(
DTZINT(I,1)
DT2INT(1,2)
DZ2INT(1,3)
DZ2INT(T 4)

DR2ZINT(1:5}),

DB2ZINTL I8}

CALCULATE TIME HISYORY {STABILITY) IF SPECIFIED BY NOPT = 1 OR 3 .

no 1710 1=1
BCM{1,1)
BCMI2,1)
ACMII3, 1)
BCMi4, 11}
BCH{S,1I}
BCM(6.+1)
NY = (MPL12{
NVO = (AhP#(
GN TN (180,
00 400 L=}
WRITE {(L2,7
TF{L-11 19C
Ny 200 NIC
BCIMICINICY
G0 Y0 230

It

LI I I ]

BONTHC T 2)
BONTHC ( 2)

DN 220 NTH
BCINICINTHC
Da 390 J=1
ng 24n k=1
BCNTHCIMY =
ng 287 K=1
BCNTHC (1) =

Ie DZ2INT, 02,
By DB2INT, CEB,
eNP1

Ti1.,2) & 1.0
(1 ,4) & 1.0
BlT,6) & 1.0

eNPL
1Y/57.26578

= DT2INT{1,41)
BT2iNYIT,2)
CZZINT{1,43)
BZ2INTII 44)
CBZINT{1,45)
CB2INTI].6)

BN

vb
“DY2INTINP]L 1)
~“DTINPL,I)
=072INTINPL 1)
-DZINP1,1}
~DRZINTINPL I}
-08(NPL,T1)
NPLELYY /2
NPLEY) 2
440,3801, NCPT
+NOCYCL

201 t

1169C,210

=] €

= BCINITINLD)

=146

[l I B

} = BCNTHC{NTHC}

- &
>ro0 Z
- bl
-y -

BCATHC{LY £ DTZ2INT(J,K) = ALINICIKY
ACKRTHC(2) & OT({J.K) * BCINICIK])
ACKNTHC (Y)Y € DI2INTIJ.K)

1.0
PSIR
1.0
PSIR
1.0
PSIR

# ACINICIK)

2R V4
2R V4
2R V4
2R V&
RV4
RV
R V4
1RV4
1RV
1RV4
1R V4
RY4
1RV4
1RV4
1RV4
IRV4

T iIRVG

IRV4
1R V4
1RV4
RV4
RV4
RV4
RV4

" 1RV4

1RV4
IRV&4
1RV4
IRV4
IRV4
1RVE
RV4
RV&
RV4
LR V4
1RV4
1R V&
2RV4
2RV
1RVE
2R V4
2R V4
1RV4
2RVG
IRV4
3IRVL
IRV4
RV4L
ARVAL
ARV

101
102
103
104
105
106
1c7
108
109
110
111
112
113
114
115
116
117
118
119
120
12}
122
123

124 -

125
126
127
128
129
130
131
132
133
134
135
136
137
138
135
140
141
142
143
144
145
146
147
148
146
150

87




88

260

27¢C
280
760
3anga
310
320
EEL|
340
35N
36
EN A
3R

aGn

BCNTHC( 4}
BCNTHC (51}
BCNTHCI{ &)

]

]

BENTHC (4) € DZ(J.K) » BCINIC(K)
BCNTHC(S5) & CR2INTIJ K}
RCRTHCI6Y €& CR(J.K) #» BCINIC(Y)

= BOINTCI(K)

HRITE (L2,730) PST{J), (RCATHC{I) 4i=146)

IF(3-1) 270,26C,270
AMAX1=ARSIBCNTHC{}))
AMAX2=ABS{BCNTHC(2))
AMAX3I=ABSIBCNTHT(3)}
AMAX4=AES{BCNTHCLA))
AMAXS5=ABSIBCNTHCIS))
AMAXH=ABSIBCNTHCIS))

PMAXY = Q.0
PMAX2 = 0,0
PMAXY = (. C
PMAX4 -2 0,0
PHAXS = 0,0
GO TN 3¢9

ABRC=ABS{RCNTHC(1))
IFIAMAXT-ABPC)Y 28C,280,290
AMAX1=ABBC

PMAX1=PS1{J}

ARAL =ABRS{RCNTHC(2))
TF{AMAX2-ARRC) 300,300,210
AMAX 2=4 RRC

PMAX2=PST(J}
ABRC=ARS{BCNTHC(3))
[F(AMAX2-ABRC) 320,320,230
AMAX 3=4 FRC

PMAXI=PSTLJ)
ABBC=ABS{RCNTHC(4))
TFIAMAX4-ARACE 340,340,250
AMAX 4=ARRC

PMAX4=P ST (J}

ARRC =ABS(RCATHC(S1)
TE(AMAXSE-ADRACY 360,360,27C
AMAXS=ARHC

PMAXS=PSI{J)
ABRC=ABS(ACATHC(6))
[F(AMAX &-~ABRG) 380,380,290
ANAX 6=ARAC

PUAXE=P ST ( J)

COKT[NUF

WRITE (LPs&T0)

WRITE (L2,6R)

WRITF {L2,6GN) FMAXT L AMAXL, PMAX? (AMAX7 JPMAX Yo AMAY 3, OMAX A, AMAXG o

LPMAX S, ANAK S, PMAXG  AMA X6
SMAX (L, 11=AMAYX]
SMAX{L,2)}=AMAX?

SMAX (L, Z)=AMAXD

IRVE
IRVE
3RVG
2RV4
2RV 4
2RV&
2RV4
2R Y4
2R V4
2RV4

2RV& -

ZR V4
2RV4
2RV4
2RV4
20 V4
2R V4
2RV4
2RV4
20 V4
2R V4
2RV4
2R V4
2Rv4
2R V4
PR V4
2RV4
RV
2RV4
2PV
2RV4
2P V4
2RV4
2P V4
2RVG
2RV4
2R V4
2RV4
20V4
2R V4
2RV4
2RV4
78 V4
1R V4
1RV &4
1P V4
1R V4
1F V4
1R V4
1RV4

151
152
153
154
155
156
157
158
159
160
1£1
162
163
164
1&5
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
1ES
186
187

188

1R85
190
191
192
193
194
165
156
197
168
jes
200




[aXaNaRale)

400

410
420

430

" THREE DEGREES OF FREEDCM — CALCULATION OF RESPONSE (E) MATRICES RV4 2]6

440

450

460

&7

SMAX{L 4)=AMEX4
SHAX{L 4 S)=AMAXE
SMAX(L 46 =AMAXE
CONT TNUE

NOM = NCCYCL - 1
DO GIN [ = 1,642

TF{ABS{SHAXINOCYCL [} 7SPAX{NOMT})=1,05) 410,410,420

CONT INUE

GO TN (430,440,440, NCFY
MRITE (L2.700)

CALL EXIT

WRITE (L2.,710)

CALL EXL1Y

REWIND L3

READ (L2}

READ (L32)

REWIND L6

DO 450 I=1,6

BCMIL,T) = BCM{T,1) € 1.0
NTL = NV - NPI

NACY = & £ NP1
NBC2 = NBCL £ 1
NBC3 = ABC1 € MPY
NAC4 = nBC3 £ 1
NBCS = HBC3 & MPL

calLt. TPREADILA,3,801,A2,83,A3,23)
CALL INTT({AS,A4.A2.MPL,CPSI2Y)

J = NTL
DC 46" 1=NBC2+NRCI
4 =381

ACHii+l) = A4 d)

RCM{2,1) = AS5(J)

CALL TINTT{AS A4,A1 NP1 ,TPST2)
CALL INTIT{AZ2,Al,A3,NPY,CPSI2)
J = NTL

nNa 470 I1=T,NACL

Jg=J &1

ACMIL, 1) = Aa(d)
RCMI 2,13 = AS(J)
BCM{3,.1) = ALLU)

ACMIg, 11 = A2(J)

CALL TPREADILI3,4A1,42,23,A2,A3)
CALL INTT(AS,AL,AL ¢4NPL,CPST2)

J = NTL

+
-

1RV4 201
IRV4 202
1RV4 203
IRV4 204
RV4 205
RV4 206
1RV4 207
1RV4 2C8
IR¥4 209
RV4 210
RV4 211
’v4 212
RVe 213
RV4 214
RV4 215

Rve 217
RV4 213
ave 219
Rve 220
RV4 221
RV4 222
RV4 223
1RV4 224
ARVS 225
RV4 226
RV4 227
RV4 228
RV4 229
RY&4 220
RV4 231
RV4 232
RV4 233
RVG 234
1RV4 235
1RVSG 236
1RVe 237
1RV4 238
RV4 239
RV4 240
RVs4 24]
1RV4 242
1°V4 243
1AVe 244
IRV4 245
IRVG 246
1RV4 247
RV4 248
RV4 249
PV4 25D

89. o



90

4080

490

D0 489 [=NRL2.NBC3

J=JE1

BCM{3,71) = A4l J}

BCML 4,1} = ASL )

CALL INTT{AS,A4,A2,NPL1,CPSID)
CALL TNYT(A2,A1,A3,NPL,CPST2)
J = NTL

0N 490 T1=hBC4+KBCS

4= 781

BCMI LI = A4L D)

BCM( 2,1) = ASL )

BCMi3, 1) = AL

ACM[ #:1) = A2(4)

CALL TPREADIL3 43,A1,42483,A3,A3)
CALL INTTIAS,AG,Al +NPL,CPSI2)
J = NTL '

DO 500 1sNBC4 NBCS

500

51n

520

530

540C

560
560
570

580

J=JE 1

ACMIS, 1) = a4t J)

ACMI 6, 1) a ASLHY

CALL TNTYT(AS5.AG A2 NPT LPSTZY
J = NTL

DO 519 I=T7,NBCI

J=JEL1

BCMIS,1) = a4t )

ACMLG, 1} = ASLY)

CALL INTTUAS A4 A3 NP1, CHEI2)
J = NTL

PO 520 I=nNBC2,NBCH

J=J&81

BCMIS, T} = A4 J)

ICML6,T1Y = 250

DO 570 K=al.6

PVT = BCM{K, ¥}

DN 540 J=K.NBCS

BCMIK,J) = BCM{X. ) /7 FNT

NO S7T0 1=1.¢

TRM = BCM(T,K}

IF{I=-K} E5C,57(C,550

DN 560 Jd=k ,NBCS

BLMUT,2) = RCM{T4J) - FCMIK,JY * TRW
CONT INUF

nn 580 1=z146

BCHME T, 7)=BCMIT TVEBCMIT AECY)
ACME T ,NBC2)= RCMIT,NBC2) & BCMUT,NRC3)
BCM{ [, NBC4E= RCMITNRCA) & BCMIT,NBCS?

FL

IRVe
IRV4
irRv4e
IRV4
rRY4
R V4
RV4
ifvVe
1RV4
1fV4
1R V4
1AvY4
1R V4
RV&
RV
RV4
LRV4
IRV
1R V4
1R Y4
R4
RV&

1v4e

1R V&
" IRV4
12V4
AV4
AV4
IR V4
1RV4
IR V&
10 V4
RV&
1R V4
19 V4
2RV4
2R V4
1R V4
2P V4
20V
20 V4
IR V4
VL
2k V4
1RV4
IRV4
1RV
1RVS
19 V4
Fi4

251
242
253
254
255
256
287
258
259
260
261
262
263
264
265
286
267
268

210
271
272
273
274
215
276
277
278
279
260
281
282
283
784
285
286
287

288

289
29n
291
292
263
2594
25s
296
297
294
299
and

v

“!‘n#...; i L“f RS 2

7

S

i
A




[ RuNe]

NBCl = ARCL - 1
NBC3 = ABC3 ~ 1
NBC5 = ABCS - 1
REWIND L7
N0 610 1 = L6
4 =0
DO 599 U1 = 7,NBCL
J=J4¢81
500 ET(T,J) = RCM{T,J1)
J=0
DN 609 42 = NABC2,NBC3
J= g _
600 EL{foJ) = BCNM(1,442)
J=0
NN 419 J3 = NAC4,NBCS
'EREE

610 ERLILJ)Y = BCM(T,J3)
DO 620 [=1+6
620 WRITF (LTILETITI 4J) 3Jd=1 yhP I+ (EZIN Y s ds)l NP {EBLTyJisJalyNPY,
1 IDTEP UL, I eNISPIL,T) 4CRSPIL,I) =1 NP}
630 REWIND L4
REWINN L3
READ {1 2)
RFAD (L3)
CALL TPRFAD (L. 2,5,A10A2 427y A4, 05)
WRITF (L4} Al
WRITF (LAT AZ
WRITE (L4a) AS
WRITF (L4} A3
WRITE {L4) A4
CALL TPREAD(LD y4:4L+A2,83,A4,A4)
WRITF {tL4) 8l
WRITE {L4) A2
WRITE (L4) A4
WRITE (L&) AZ
640 REWIND L4
NX = NX2 - NX1 &
WRITE (LTY NP NX4FLlsF24R,FRANP,RDAMP,ZDAMP, NPSE2,CN4RHO,
1 GAMMAZ RFFM, {X{ T XXLOEY o XX(T),CCUI) ,THX(T D, EMIT}XALLD,
2 FACIY),y T=NIY JNX2){ANSIIT )y T=149Y+ZSPRNGBSPRNG,
3 AXTByFCNSPL(TrBLI}»TOTLI),TOZIT ),
& PETLTYoSPSTLIT Y oCPST(TE 121 yNP)FSPRNGyAKTZ ,DPST
N 650 K=1.3
CALL TPREADILA 43,A1:A2,23,A44A5])
E5N WRITE (LT} NV, {(ALET) s A241%, AT}, I=1,NVDY
CONN=-AKTR*FCNEP
MM ==FCNSPEAKT?

RV4 3n1
RV4 302
RV&4 1303
RV4 304
RV& 205
RV4 206
RV4 307
tkva 208
IRV4 209
2RV4 310
2RV4 111
2RV4 312
1IRV4 313
2RV4 114
2RV4 216
2RV4 316
IRVa 317
2RV4 310
2RV4 319
2RV4 220
IRV4 321
IRV4 222
RV4 323
RV4 2324 -
RV& 325
AVE 326
RV& 327
RV4 328
RV4 329
RV4 330
RV4 331
RV4 332
KVa4 3313
RV& 334
RV4 335
RV4 136
RV4 147
RV4 338
RV4 339
RV4 240
RV4 341
PV4 242
RV4 343
RV4 344
EV4 145
18V4 346
1RV4 347
IRV4 348
RV4 349
RVE 350

91




92

VOO

sz Eel

ACON=FCNSP*AKT2%AKTR
DO 660 1s1 NP

CBIC(I)=CRA{I)~CCON

CB9{I1=CRAYLTY-ACON

CBLL{1)=CEB11(1}~-BDAMP
CT241Y=CT2{1}-FDANP
CTII)=CTI(1)I-FSPRNG-FCMSP
CY9(1)=CT9({i}-BCON
CT12¢1)=CT12(1)-CCCN
CZ3tI}=C23{11-8CON

CI18(1i=C28{1)~10ANP

CI IV=CI9(T1)-2SPRNG-FCASP*AKTL

CIZ12{1)=CZ12{1)-ACCN

660 CAL2{T)=CRLIZ(T)I-BSPRNG-FCASPSAKTR®AKTA
WRITE (L7) (CTLLID, Cf2(lloCTBllloCYT([!'CTS(ID.CTQII'.CTln(l|'

1 CTil{I}Y, CTllel'CllillnCZZ(I!gCl3lIl-ClTlllvaB(l! CIollY,
2 CI1nt), Cl'l(l!nCZlZ(!"CBICII.CBlel-C83(IIvCBT(llnCBBlI'-
3 CR9MI), CBIDIII'CBll(llnCBIZGIl iI=1,NP)

REWIND L3

REWIND L7

REWIND L&

END NF RESPUNSE MATRIX CALCULATIONS .
RETURN
FORMAT STATEMENTS

6T0 FORMATUZ26H WMAXTMUM ABSCLUTE RESPCNSF/)

680 FNORMAT(4X, 3HPST ¢ 12X 1HT y13X2HTP 12X 2HT 4+ 13X, 2HZ Py 12Xy LHB, 13X, 2HBP
171}

690 FNRMAT{FE, L, 1PF1T7.3/0PFE,1+1PF32.3/0PFB,1,1PF45, 3/NPFA. 1'1PESQ 3/
1 OPFRL1,1PET3. 3/0PFR, 14 1PEBT 4]

TN6 v ORMAT(34H NIVERGENCE CONCITICN CISCONTINUED)

710 FIRMAT (27H FNC OF JNR--~STABTLITY ONLY//)

720 FORMAT(IHL S3IXL,LINTIMF  HISTORY//
153X, VIHCYCLF NCo =I3 /74X 3HPST 12Ky 1HT» 13X 2HTP 4 12X 41 HE
213X, 2HZP 412X, LHE, 13X, 2FEF)

730 FORMATIFT41l 43X, {1PAEL442 })
END

RV&4
1RV4
1R Ve
1R V&
IR V4
1RV4
1R V&
1RV4
1RV4
1RV
1R V&

IRV&

1R V4
1P V&
_RV4
RV4
RV&
RV4
RY4
RV4
RV&
AV4
RVS
RV4
RV
RV4
RV4
RV4
R4
RV4
RV4
FV4
RV
RV4
RV4
RVG
RV4
RV4
AV&
RV4
RV

151
352
353
354
355
156
157
3158
159
360
36t

163
364
365
366
367
368
259
270
n
372
173

174 .

375
iTe
art
378
279
180
281
382
383
384
385
366
387
388
389
290
391




OO ON

100

110
120

13n

SUBPQUTINF TRMLLY (A4R,C4MAR,IC)

A=R=(C WHERE B [S LCWER TRIANGLE DOF NOMINAL ORDER W

STYCREC AS VECTOR
AyC ARE RFCTANGULAR NF ORDER
N pAX = 25 NR MAX = &
IC=1 A=R*C 1C=2 =AER®C( IC=3 A=-ALRSC
DIMENSICN A125,.&),81329),0(25,6)
00 130 J=1.NR
I B=N
N0 130 [=1,4N
GO Y0 (1CN 12041123, TIC
A(ng":qu
GO TN 120
Al]v-’”‘ﬂ"ln.”
DO 131 Ksl,1
1B=TREL
A(T,J)1=A{L ,JVECRLE(BLIRIISDELF(C (K, J})
RETUKN ’
FND

N X NR

TRM
TRM
TRM
TRM
TR#M
TRM
TRM
TRM

1TRM

1TPM
2TRM
2TRM
2TRM
2TRHM
2TRM
3TRM
3TRM

ITRM
TRM
TRM

Tt e et et b gt g Pt
DD~ AL WM D00 W

93




OO OO0

94

100

SUBROUTIN

DIMENSICNh
nn 100 Js
TC=C(1,4)
BilsJdi=C.
AllsJ)=0,
TA=0,N
TRA=0,.N

ng 10D I=
TTasTALMZ2*
TRaTRELEHZ®
TA=TT
TCaC{1,J}
R{I,JY=1B
A{l,J)1=TA
RETURN
END

E TNTROAR)C ¥ N H2)

Az=TNY OF C B= 2N INY OF C B8Y TRAPFEIDIDAL RULF
AyA,C ARE RECTANGULAR MATRICES MXN MAX 25 X 6
H2 15 CCNSTANT HALF INTERVAL

A OR P MaY BE EQuUAL TC C
IF A AND B ARE ECQUAL RESULT WILL 8F 1ST INTEGRAL
Al2546) 4 BL254+&) 4L (25,06)

1,N

0
0

AL
{C{I, JIETC?
{TAETY)

I{NR
NP
INR
INR
INR
INR
INR
INR
INK
1TNR
1TNR
1INR
1INR
1ENR
1INR
2INP
2INR
ZINR
2INR
21NR
21NR
2INR
INR
INR

[
QO DN NS BN -




DTON

100
1190
120

130
140

SUBROUTING TPRFADINT.AM,A .8 ,C,D,E)

DIMFNSICN
READ (NT)
IF (NM~1)
READ (NT)
EF [NM-2)
READ {NT)
TF {NH-2)
READ (NT)
IF (NM-4}
READ {NT)
RETURN
END

TPREAD(INTyNM AR CyDyE)
REALS TAPE AT , KM VECTNRS OF 325 WORDS

A(325),8(225),C(325),D0(3251,E(325)
A

100,140,100

e

110,140,110

c

120,140,120

D

120,140,130

F

S,

PR
TPR
TPR
TPR
TPR
TPR
TP
TR
TPR
TPR
TPR
TPR
TPR
TPR
TPR

TPR

D00 OB W e

et et gt pa g et
Lo Y B T S - ]
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98¢

[aBalalaNaRalal

100

11¢

120

SUBRNUTINE  INTT (A,RsCohyH2)
A=INT OF C B=2ND INY OF C BY TRAPEINIDAL RULF
A484C ARE TRIANGULAR MATRICES STORED AS VECTORS
M2 1S CONSTANT HALF TATERVAL N IS NOMINAL NRDER , MAXe2S

A DR B MAY EQUAL €
IF A _AND 8 ARE FQUAL RESULT MWILL RE 1ST INTEGRAL
SENSE LIGHT 4 1S (FF CN EXIT

DTMENSICN A(32%),B1325),4C(325)
CALL SLITE LAY
finsn

10 120 Js=s14N
[t0=110860

Ti-').f)

TR=) . N

TC=s3,0

11=[(n

DO 120 1=J4N

CALL SLITETY{4, K}
60O TO (110,100, K
TTYuTACH2%{C{E] 2ETCH
TosTREHZS( TAETT)
TA=TY

TCsC 1L}

Bi{ll)=sTE

ALl )=TA

IREINE Y

RETURN

END

INT
INT
INT
INT
INT
INT
INT
INY
INT
INT
INY
LINT
1INT
LINTY
LINY
1INY
LINT
21NT
2INTY
2INTY
2INT
?2INT
2ENT
2INT
2ZINT
ZINTY
ZINT
INT
INT

O @~ d W N -




[w 3re e

lalie B

o e Nale]

SUBROUTINE RFYNS

COMMON L1y L2y L3,y Lb4,y LSy Lby LT+ LBy NCHK
DIMENSTICN TAR(Z24),TAPB{24), TAPPB(24)+TIPPYI24),TZZ2(24)VIPLI24),

S WNFODN NS BN

1

[URE R N

1

[ P SRR

TIPPZI24) ;TRI(24 yTRPZI24) o TEPPZ(243 2 TTYZ124)TTPLI24),TTPPLL 24),
TTR(24) TYPR(24),TTPPRIZ24 1 T2B(241+TZPB(25),TZPPR(24),TBT(24),
TRPTI24) ¢ TBPPTI24) s TTTI24 s TTPY(24) ,VTPPTI24)+TZT(24) TIPTL24),
ALAM{ 12+24) 4B124) +BDIZ4)PDN{24),THI24),THD{24}),

THDD( Z4) ¢ 21241,201024) ,2CD (24,
TOR{24),TOTL24) 4 TOLI24) THINIZ24),NTOX{12+24),0MDX( 124241},

DINX{ 12,240 +PST L2410 ¢ SFSTU24),CPST(24),XAL12),X412),XXTR12),
CUL2Y o TWIESTIL2Y dATHISY oS{I ) o XHLL2) o XXLIL2),XR(12),
ALFAC(IZ!ZQ'vﬂ"ﬁQH‘lQ)vlS'LNllO'vASTLP(lO)oALFA|36‘O

DPOXT {124+24) ,DPNXP{12,+24) ,DPOSII(24),DPNDSIP(24),DODS1TL24),
NADSIP{24) DTOPST (24 ) +DYMPST (24),D0DPST(24),DPDPSTI(24),

OME4) 4CQZ4),CCEFI3,3Y,ARC(3),

DNUTDR(12,246) yDINDRIL 24241 4SMRIL2) 4FBI24)FT(24),FZ(24)

DIMENSICN FT1(24),FBLI24) ,FZ1(24),RADN(1OD,

AMUCE 124241 ,RHOCI12 4241 XYZ{8,12),VLLI12,:24)

DIMENSICN

CL{48, 8,4 6),CD{48, By &) ,CM{48, 8, 61,CB(24),

STHIZ24YsCTHI24) yUP(12424) yHFADILT) ,SAR(24), AMACHC(12,24),XJ2( 12},
BCU6) «THLI124) 4BDO(24),200024),FB(6,24),ETL6,24),

FL(6424) 4CBI2645)4DT{2446),02(2446),PTLEI300),
PT3(3CONPT4(300),57124),C2{24)

REWIND L3
REWIND L5

REWIND L6

REWINN L7

READ (L3Y LCOENGNXF2 4 NFLIALAME 1Y s AMUCTI LIV oRHOCES, 1), 0= NXF21,

=1 |NP.

REAN (L32) NTOR,Q2,.,P2,CHFGL, ALANMD,,AMU

RFAD (L5}

RFAD (LEVNIC NTTR,TOALBCALINAAPHASEALFARLLSS2.,HEADN,
ANS,A1S,A1S,BTOAL ,ATCLER, NCASF,NAERD,LFAR,
NOAL g NCMA yNCSFC o ALE o AL WNDFLAL L {ALFALE) » T2l 4 NDALY (X 1eX2,
(AMACH(T o ASTEPITT ) o ASTLNCT) o I=L o NOMNY , TRADNET ), T=1,NOSFC),
XOGFCPOLFCHN GBL , INTAN JAHARB KNCHAR L CDNR ( CRFT,
BEQJWREQeAMINFyTTNLUR ;CANM NN XREF,DRFF

WRITEILZ2,100)FFAD

FVvE
RVS
AvVS
VS
RVS
RVS
RVS
fvVS
RVS5
RVS
RV5
RVS
fVS
RVS5
V5
RVYS
RV5
RVS
RVS
RVS
RVS
RV5
RVS
RVS
RVS5
RV5
RvVS
RVS
RVS
RVS
RVS
RvS
RVS
RVS
RVS
rVS
Vs
RvS
RVS
RVS
RV3
RVS
LA"2-]
PVS
RVS
RVSE
RVS
RV5
RVS
RVS

-
- OO E N DWW e

T enf puo gt vl ot ek s
DOVD DN DWN

NN NN
F T

97




98

100 FORMAT{IH 41TA&)
110 DO 129 I=]l,.KP
FB{TI1=0.0
FZ{I1=n,0
THI{TY=1,0
THDL 11=0¢0
B{I1=0,0
RDOLIY=0,0
Z(HSO.C
123 Int1y=0,0
DO 130 I=1.¢
130 READ (L7 (FTUTod)od=ml oAPYI{EZLT s Vo J=1oNPYL(EBIT+d), izl NP},
1 (OTCS o0 o DTG I) 08000104 J=14+NPY
TFANAERC) 1£0,140,130
140 DO 159 JJ=1,NOSEC '
D0 150 PH=],NCWN
150 READ {L5) {CLATE s MM}, TT=1,N0OAL)
no 160 JJ=1,NOSEC
DO 160 ¥M=1,RCHN
160 READ (LE%) (CROTT oMM Jd )y TTI=14NOALD
no 170 Jd=1,NOSEC
PO 170 wE=),NOFN
170 READ (L5} (CHUT™ oMM,y Y, IT=1,NDAL)
18C READ (LT) KNP NX,ELsE2+RFCAVMPBDAMP.ZIDAMP,DPSI2,CN¢RHD,
GAMMAD yREFMy IX( TN o XXLAT Yo XXTCTDCUTY, TWISTLEY,DMBI T, XA( 1),
XHIT ) aT=2 o NKY9AML(S{T) s 3V (AILT)y1=1,5),2SPRNG,
BSPRNG,AKTBR s FCNSP LTOBI ) »TOTIE}TOZLT ),
PSECTINLSPST(I,CPSTUT)I=14NPY,FSPRNG,AKTZ,NPS1
REWIND L6
E2l=F2-F1
READ [LEY AQS NI GNIOM, FKTMKOM, CAQTOL 4NCHK,(CQI L), OM{ ), I=1,3)
19C O#FGAR=CMEGA*R :

F VRN

[TErB=N
IF{TKOM-1) 227,200,220
27N CORR = AI(1) * NMEGAE » NMFGA

FEPRNG = FSPRNG * CORR
LSPANG=2SPRMGHCORR

BSPANG=BSPRNG¥*LNRR

FOCNSP=FCNSP*CCFRR

NCORR=(CRA/TMFGA

FrRavP = FDAMP #NCORR
TOAMP=INAMPXCCORR

BNAMP=RCAMPRCCCRRA

WRITF (L2+12&7Y RyFlsAT(1},PL

WRPITE (L24127C) AMUALARN JACS,A1S,R1S
WRITE (LZ2,1250) FCPN,FCHN
WPITFILZ+210F CMFGARWRHC,FSFRNG, ZSPRNG, RSPRNG, FNAMP, ZCAMP, BNAMP,
1 FLNSP

RV5
1P V5
1RVS
1RVS
1R vs
IRYS
17VS
1P VS
1RVS
1RVS
1R VS
1RVS
IRVS
RVS
RVS
IRVS
2RV5
2RVS
1R VS
2RV5
2R VS
IRVS
2RVS

2RVS

RVS5
RVS
RVS
RVS
RVS
RVS
RVS
RVS
RVS
RVS
RVS
RV5
RVS
RVS
RV5
RVS
RVS
RVS
RVS
RVS
R VS
gV
FV5
FV5
FVS

Q9

210 FNRMAT{CX, 22HAFRONYNAMIC PARAMFTFRS/11IH TIP SPFFD=FA,2.6HFT/SEC,5X RVE lan




[«]

2ING=F9, 1 /12X, 6HLAGSF9, 1 /TX, ONFLAPPINGSFS 1/ /

331H DAMPING RATES (FT LES/RAD/SECI/SX,11HFEATHFRING=FI,1/

412X, SHLAG=F9, 1 /TXIHFLAFP INGuFg, 17/

534H CONTROL SPRING RATES (FT LBS/RADVI/SX,1IHFEATHERING=F9.17//)

220C

1
1LARDENSITY RATINaF6,3//26H SPAING RATES (FT LBS/R&N)/S5X, 11HFEATHFR RVS

FSPRNG=FSPRNG /CORR
LSPRNG=ZSPRNG/CORR
ASPRNG=RSPAKG/CORRA
FCNSP=FCNSP/CORR
BDAMP=BDAMP 7/OCORR
LDAMP=TICAMP /OCCRR
FOAMP=FLAMP/OCCRR
CRET=CRET/CO
GMSUsOMEGA®CMEGA
0MSQ2=2,0%0MS5Q
NHRSQ=0FSQ*RWR
CONST=3,1416%CMRSQPRERS,002378

~ ACONST=CMRSQ#5,73%CN%,0C11R6G

230

2410

ANP=NP )
BFLN=RL /ANP
CCONSTsACONSTER*BFLN
NN 230 J=) 4NX
XYZUi1l,d)2x{J)
XYZI(2,J)aC¢ 4}
XYZ( 300 )=XHJD
X¥Zl4ydt=Xal
XYZ{S,Jdi=NI(J)
X¥Zl6eJ)=XXLL D)
XYZ(TeJVaTRISTID)
XYT{RJY=DMRA(S)
DN 247 J=14N¥
J2=di?
X{J21=XY2(1,4)
XRIJ?2)I=X(J2)*R
CltJ2V=sxylli2,J)
KH{J2V=XYZ2 (24J)
XA{J2V=XY¥F 1 44d)
AXTCI2ZY=XY2(S,d)
EXXLUJ2Y=XYZl6,4)
TWISTIOZb=XYZ(T,0)
DMA( J2Y=xY2(18,J)
X{1)=X1

X(2)=X?

CLLY=ORFET
Cli2)=CRET
Xx1({1V¥=C."

XX 2¥=C.D
XE21=%X2~X1

AN 25 Is1l.NP

rs ={PST (I ) FEBPHASE) /57,2953

RVS
RVS
RVS
_YS
RV5
RVS
RYS
Rv5
RYS
RVS
RVS
RVS
RVS
RV5
RV5
RVS
R¥5
PVS
RVS
RV5
1RVS
1RVS
1RV5

" 1RVS

1RY5
IRVS
1RVS
1RVS
1RVS
I®RV5
1IRVS
1RVS
1RVE
12v5
IR V5
1R V5
1R V5
1R V5
1RVYS
1RVS
RVYS
rRVS
kvH
KVS
V5
AVS
avs
1RV5
1rv5

10t

1€6
1¢7
108
109
110
111
142
113
114
115
116
117
118
119
120
121
122
123
124
129
126
127
128
129
130
131
132
133
134
135
136
1317
138
139
140
141
142
143
144
145
146
147
148
149
150
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250
260
270

2A¢
29¢

2k kalzis Tala

3no

310

323
330

240
35N

360

100

THIN{T ) s{AQS-ALSSCNSIPE}-RL S#SGINIPS)I/S5TL2958
IFCITFRE-1) 2T7C,2504.29C
nn 280 Isl,NP

FL(Ly=TYOLLIY =AKTZOFCNSPOTHINITIEZSPRNG®LOA
FBLI)=TCA(I) ~AXKTROFCNSPOTHINITIGRSPRNGSROA
FTiLI=TOTL 1) EFCASP*THINIT)EFSPRNGSTOA

CONT INUF ,

ITERB=] TERAEL '

CALCULATE RETALBETAD,TH,THD,IEVA,ZFTAD TEST FOR CONVERGENLE,
TCHK=0 IF ALL NON 2ERD VALUES ARE WITHIN SPECIFIED TOLERANCE.0 TMER

WISE (CHK=1
INTFGRATIGNS PERFORMED BY TRAPEZUGIDAL RULFE

CALCULATE PERICOIC INTTIAL CONDITIONS AND INITIALIJZE

NG 300 I=x],¢&
RC(' }30,0
DO 300 J=1 NP .
BCUIISETLE s JVY*FTINCEZUT , I *FZLANVEERLT , JISFBIJIERCIT)
DO 319 =] ,NP
BOD{I1=C.0
THDD (11 =0,0
IODITI=sC,0
0o 310 J=1,6é
RODLT)=NBLT ,J)#BC{JIERCCL )
TON{ 1)=2C230,JV®BCL{JIEZCCIN
THOD {1V =DY (T J)*RC LY ATHEDE(T ]
DD 250 JKK=1l,3
READ (LT NYNLUIPTLITY o FTAUT T 4P T4ETH,In]l NVO}
JK=0
N 3593 1=1,NP
DO 350 =i, i
JKasJKE1
GO TO (220,33N,34D)s JEK
THONDT TV =PTYUJKIFTLD) EPTRLIK)RFILJIEPTH{JKVSFRUJAETHONELE)
GO T 3gn
IDDL T =PTL(JKI*FTLNIEPT2(IKISFTIJIEPTA{JIRISFRLAYEZINDIT
GO TN 39
BRDE T 2P TI{JKISFTIDNNEPT I IKINFZLIIEPTALJXI*FRLSIERADOIT)
CONTTNUE
THO 2pCI1)
THDINE LY =RC(2)
9 =R ()
Nt =4
AL =AC(<)
BDL1Y =RC(6}
[CHK =1
NA 570 Tx] NP
IF(TI=1) 36C4+37C4369
AN 1) =8N I=1)E(RNNT T YERPN{T=1) j*hPSi2

1R VS
RVYS
1RVS
1RVS
1RVS
1RVS
1RVS
RVS
RVS
RVS
RVS
nys
KVS
2v5
RVS
1RVS
1V5
2R V5
2RVS
1R VS
1RV
s

Rvs
2RVS
T 2RY¥YS

2rRVS
20 V5
ERVS

I'_-"ﬂ V53

1RVS
2E VS
IRVS
IRVS
ArV5
IRVYS
IRVS
2mys5
P VS5
ARNS
IR VYE
rRVS
RVS
Fye
RVS
RYS
RVS
® VS
1R VS
tu Vs
1RVH

151
152
153
154
155
156
157
158
159
160
16}
1€2
163
164
165
168
167
158
169

171
172
73

iT4 -

115
178
177
176
179
ian
181
182
183
184
185
186

185
189
199
149}
192
183

194
165

195
187
168
199
200

."ﬂl‘




SAOGD

THO T ) =THOOIT -1 G{THDE {1 IETHOCL [-1) ) *DPST2 1RV5 20)

OO 1Y =ZOO(E-1ELZNDLE Y E2DD (1 ~1)V2DPST2 1IRVS 202
THO=THOE(THDOL I CTHDOL E-1)) #DPSi2 lRYS 203
Z0=I0L(INOLTI}EZ00(I-2))2OPS T2 IRVS 204
AQuBOEIRDOLTIVERDO{I-1})eNPST2 IRVE 20%

37C DBETAN=BDO(T}-R0(I) ‘ \RYS 2Cé
NBEFA =RO-8{I) 1IRVS 2C7
DTHD =THDO(I!~THDI(I) lkvs 208

OTH = THO=-TH( 1) IRVS 209
DZETAD=Z0O(LI}-2D{1) IRVS5 210
DIEYa = 20 = (1 1RVS 211
IF{ABS{DBETAY=-ATOLB) 4C(,400s380 IRYS 212

380 IF(BN) 290,46C,390 1RVS . 213
396 TF(ABS(DRAEVYA/AC)~-ATOL) 40C.400,480 1IRVS 214
400 IF(ABSIDTHI-ATCLA) 439,430,410 LRVS 215
410 TIFITHO) 42C,486(C 420 LAVS 214
470 TFIABS(DTH/THO)=NATOL) 430,430,460 invs 217
430 TF{ABSIDIETAY-ATOLB) 450,450,440 : 1rv5 218
440 IFI{ZINY 450,660,450 IRVE 219
45¢C TF(ABSIDIETA/IC)=-RTOL) 4T0,470,460 1RVS 220
460 1CHK =) 1RVS 221
470 BD (1)=8D0001) IRVS 222
A (11=80 IRVE 2£3

TF (ABS{B(I}V-1.5T7}) 48(,482,10R0 - 1RYS 224

480 THD (1)1aTHDOLT) IRVS 225
TH (1)=THO . 1IRVS 224
In{ti=20011) 1RVS 227

Z (1Yy=2¢C ' 1RvS 228

49C CAI)Y=CCSIBII}Y 1RVE 229
SBOEY=SINLEB(T}) IRVSE 230
STHUT=SINLTH(I N 1rV5 231
CTH{ TV =COS(TH{1}} 1RYS5 237
SZI[)Y=SINLZLINY} 1rvS 233
CItri=Cccstz{Imy IRVS 234

500 CONTTINUE 1rys 235
’RVS 23s

CALCUYLATES NON DIMENSICAAL DTOX{R,P51},DHOX{R,PST} AVS 237

RVS 238

RVS 239

nn 1047 I=1.NP LRVS 249
PS=pSitI)/57.2%58 IRVS 241
SPSZ=SIN{PEEZ(T}) IRVS 242
LPS: = CCS{PSE2iiN} 1RVS 243
Q2P2 = 5 * [Q2*CPSI(I1Y-P2*SPSILIY) IRVS 244

DO 1040 J=1,NXF2 2RV5 245

IF {J=2) 51C,520,53N 2RNE 246

210 HPLS I =ALAMIJ 1) ZRVE 247
UTsXLGANMUC LI, TV*SPSTIIT) 2RVS 248

RN TN 54N 2RVS 249

520 UP(J,Ti=ALAW(D,.T) ZEVS 250
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UT=X2LA0UCTS T IPSPSTEXEQTI 7L (T) 2P VS £5)

60 T 540 2ry8 252
S540 UPLL o E ) =ALANT 1 FivCR{ T )= XXE (JISBC{T)=ANUC{I, TOCPSTI®SBLT Y 2rySs (53
, 16 X1 )*G2P2 2RVE 254
XCRaXXTEJ)IeCR(TY 2P Y5 25%
UTallGKCBGXEZlGAMUC!Jv!I‘SPSIG?C(!i‘(XFZLEKCﬂ} ARVE 256
H47 IFIUTY FEG 20,550 2RYS 257
S50 UPT=UP{jsTI /LY 2RYE 25K
SEC ABUS Y=ARS{UFTY 20VS 259
TELUTY STC 820,660 2RV¥S 260
5TC IFLUPIA.1)) SRC,610,.58C VS 241
S50 IF{ABUPT-D.7F 5€0,560,4CL0 ’ 2RV¥S 2672
590 OHI=UPTFLT, 1416¢ 2RVH 263
GO YO 7349 2RYS 264
00 PHIBATANIUPYTIER, 14159 2RVS D485
G TO 73¢ 2RVE 284
61¢ PMI=3,1415% 2RVE 247
G0 TO 7an _ 2RVYS 263
20 TFLIP{I LIV €30 i00,650 2RVE 269
630 PHi=6,T1238 ZrRv¥S 20
G0 T 7an 2EVS 271
&40 PHIz=",N 2RVS 272
GO T Tan 2RVS 273
&£5C PHI=1,51080 V8 274 -
6N T 7120 ’ ZRVS 278
A0 TFLUPIS 1YY TCC 640,478 ZRVS 276
HT0 TFiAHUDPT~N,2Y EBNJALBD, SN 20v8 2717
EQN DHT=UPT PRVS 278
_ AN TR 74C 2PYE 279
i £CT AYISATANIUPTS 2avs 280
G0 TH 730 2RVE ZRY
700 TFLARURT-D,2Y T1N, 710,720 2EVS 287
T15 PHE=UDPTEL, 2831 6 2rVS 2R3
G YR T30 2PVS 2R4
720 DrIcATANIUPTIEE,2R3L8 2RVH 285
720 U=SARFILT®UTEUSFII,11*=UP L 0,7 3} 2RVS 2PR&
VELE T Y = 2RVE 287
. : JELF-2Y 4C,T14( 760 2EVE D288
i g Tar CRC=CANR PRVE 289
G0 Y0 9¢r ZPys 240
TST ALFAC I ST ) =THEJYETWIST ()Y 5P 2FVS 261
TEC AMACHE U J, T ) =L /FVFH PeNE 262
DY TTN %27 AC¥A o yE
TRIAMACHE (T ) ~AMACHENMY ) TRALTRO,TTN 3k YR
TIC CONTIUE Wys
4 2NEMN 2rVs
TAL  AMACHDS{AMACHCE S, FhmA ACHIN=1)) /{ANACH( M) ~AMACH{¥~11}]) ZRNS
N 791 KS=22,NCSF( IRYD 2
TF {X{E)=-FADKIASYY AN ECA, 79N EIN2)
G0 £ ORTINYF IR YA
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aan
810
820
830
840
850

8eq

920
930

940

950

Qs L

1900

171N

NE=NOSEC

RADD = (X{JI-RADNINS-1))/(RADNINSI=RADN(NS~1}]
IFIALFACL),1)) B10,85D,820

ALFAGCIJ T =ALFAC(),1VE€.2831A

60 TO B4d

TF{ALFAC(U T )-€.2R31B) E4Dy840.830

ALFAC(J T 1=ALFACIJ,T)=6,2831R
TFIALFACIJT)-2,14159) £50,857,910
ASTALP=ASTLPIM-1) CAMACHE* (ASYLP(MI-ASTLPIM-1)}
1FINAERC) B€0,E7N,B60

CALL AERDAT (DWMY}

GO TN 9¢C

. DO 880 1J=2,NQAL

YFIALFAC{J, 1V~ ALFA(TJY) B89N ,B90,B80

CONT INUE

fJ=NOAL

ALFADa{ ALFACHI o1V ~-ALFALTI=L V) /7 CALFAL T ) -ALFALLG-1Y)
TFIALFAC({J,11=-ASTALP) §50,350,940
ASTALNSASTLA{M-1) GAMACHE* (ASTLA{M)=-ASTLNI{M~1))
N0 920 I1K=1,NCAL

{J=NDAL-1K

TRIALFAC(J, 1)-ALFALTJNY 920,930,533

CONTINUF
ALFAD=(ALFACTY IV -ALFACTIJN) ZLALFRACTIJELY-ALFALTIYY
TJ=1JE&1

TFALFAC () 1Y~-ASTALNY S40,950,950

M=2

AMACHND=C,

CALL TNTLINGAVMBACHD AL FREZRATN Cl ol doeMeNS,CLL)
CALL INTLINGAMACHD JALFAL ,RACD,CC o TJeMeNS,CDCY
CALL INTLIRCAWMACHD L ALFAC yRATD ,CM, Ty MyNS ,CMC )
Crer { JYy#in

HC=U$C L JIZRHNC (D, 1)

HCU=NC#4L

DPOXP(J 1) =LCA2COC+YT

FF(J=21 STC,S8(,1 NN

DTNX{JdeI)=CeD

NZNX{ i, I1)=0.0

G0 T ec(

NTDX{J, 1} = UCHCDC=UP (), 1)

NINYL J, V==t CoXE21#CNCALT

nanl(J|l’ = 0L,

nMRXtd, 1t = 7, C

60 TR 1Can

CLCD = CLC * CCSUALFAC LU, 1YY £ CEC = SIN (8L FAC (Ue1 )
NUDX{Jy 1I=0C*CRe (AL J#CLCEC  ECMCHY/R
DTOX(Je§V= LT HUCLCHYTECTCHLP LU
NPODXI{dy 11 ==UCHACLE*YUP L U, 1)

DINY{Je S1=UCEXXI{IY SECLO*LELY,TY=-CRC2UTY
TFIALFACIEDT1)-2,14159) 1031,1030,1020

2RVS
2R Y5
2RVS
2R VS
2RV5
2R V5
ZRVS
2RVS
2rRVS
2RVS
2RVS
2RVS
IRVS
RVS
IRVS
2RV5
2P Vs
2R V5
2RVS
3RVS
IRVS
IRVS
RVS
2RVS
2RV5
2RVS
2RVS
2RVS
2R V5
2EVS
2R VS
2RV5
2RVE
23vs
2RVE
2 Vs
2F V5
2PV5
PEVE
2R V&
2R VS
2RVS
2R Y5
ZRVE
2R Ve
2RVE
2R VS
2RV
2° V&
2hV5

33n
33}
111
334
315
236
227
134
239
240
141
242
243
144
345
366
147
348
249

18N
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1620 ALFAC(J 1) =UALFAC(I, T)~£,,18218)%57,2958 2RVS 351

60 TN 1C40 2RVS 252
1030 ALFAC(J o1 =ALFACEY,1)%57,7958 2RVS 253
1064 CONTINUE 2RVS 354
1G5C IF ([CHK) 1060,1109,106C RVS 355
166 [F(1TERALL-NITB) 1970,1070, 1090 RY5 356
1079 IF(LSS2) 1130,310G,113¢ RVS 357
1080 WRITE (12,1280} RVS 35§
CALL EXIT RVS 259
1990 WRITE (L2,1290) RY5 260
CALL FXET _ RVS 381
1100 WRITE {12,1300) ITERB RVS 362
WRITE (L2, 1310)(PSECLI),B00) s THIT)ZZ(T,1=1,NP) RVS 2¢3
WRITE {12,1220) (XR{J) 4J=3,NXF2) RV5 364
00 1110 T=1,NP 1RVS 2€5
Y110 WRITE (12,1230) PSTUi),(ALFACC, 1023 ,NXF2) 1RVS 366
WRITE (L2,1240) (XR{J) 4J=3, NAF2) RVS 267
DO 1120 [=1,NP : 1RVS 268
1120 WRITE (L2,1230) PSI{I)LAMACHE1J,1),J=3,NXF2) 1PVS 369
TF{ICHKY 1130,1210,1130 RYS 370
1130 READ {LT) C(YYPFTLL),TYET(T) ,TTTCI),TZPPTLI} TZPT(I},T2T( 1), RVS 371

1 TBPPTH{IVTBPT(I) TBTLEY JTTPPZIIVoTYPZLIY WTTZLI ) TIFPL(TI),TIPZITY RVS 372
2 ATZZCN) TRPPZLTY4TRAP LT}, TRZ(L ), TTYPPA{T},TTPRIT1I,TTR({]1),T2PPR(I, RVS 373

3 G TIPRILT) »TZBAIY ,TAPPEIT Y, TRPR(I}+TREA(I},I=1,NP} RY5 374
N0 1170 1=1,NFP 1RVS 375
SACB=SR(I}=*Ca(D) 1RVS 376
CRS50=CR(IY*Cal]} N ) 1RVS 377
S5RSQ=SBLI I *SAL]) 1RVS 378
CAMSA=CRSQ~SP4C 1RVS Z7¢
TH2=2, O*TH(T ¥ LRV5 280
C2TH=COS(TR2) 1RV5 331
SCTH=STHIL I+CTELD) 1RVE 2182
STHSQ=STHIFI*STHIT) 1RVS 383
CTHSQ=CTH{ L 1*CTHI(D) 1RVSH 384
f1=51(1} tRVS 385
L2 = SH2)YFCTHIT) LRVS 3R
L= SU3¥ACTHLY tkvs 287
C2u = SUZYHETHTL 1RVS 288
25 = S(3)#STHIT IRVS 289
C4a2 = AT(2V8CTH{D) 1PVS 29N
Ca = ATL3I8CTHIT) IRVS 391
C44 = “TL218STHLE) 1RVS 32
C45 = AT(ANESTRITY 1RVE 223
CAl1=C226C25 1RVS 294
CAR=AT{S¥%5CTH 1EVS 395
CA4=C23-C24 IRVE 13835
CAb=C44~Ca3 _ IPVE 257
CAIN=C428C45 1FVS 263
CALl=AT (5)Y*CTHER IPVS 299
CALB=AT(S)%STHECQ IRVE 4C0
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1140

1150

1160 FILOTI=F I SZ (I % (E21%ANECI *CRITIECAL®SBUI IV ~TA4RCI( 1))
FIMLTI=FZI 11162, % ((F21#{-CL1*#SB{L)ECAY#CA(T IV =CAEGRSRCR-CALO*CAMSE

ID1=2D(1)E1.0
CABLI=CL#*SBIT)=-CAL*CRLT
CCA=-CAL*SBIIV-~-CABSCALI]
CCSaCAIC*CRB(IYEAT(4)eSR ()
CAFG=1.~CALR
"CAEG1=C210#SA{I)=CALB*CRII)
THOSQ=THED(TI*THD(T}
ADNSQA=BON{ YI*ARD{])

8DSQ0 =AL (1)*BC (1)
INDSQ=Z00{IY*Z2C0(T)
BDTHD=AR{I Y THEC(I)
IDIANaZDI*RD{ 1Y
LOLTD=2CL*THO(T )}
TODSA=THOD L Y #TENN(L)
1015Q=201+201)

SUMR=0, C

- SUMT =0, O

SUMZ =0, (
XEND = 1.0 = X(NXF2)

D 1140 J = 2,N¥%F2

XJ= X{Ji=-xt4-1)
SUMT=SUMTE(DTOX( S, TI*XXT{DEDTOX(I=L, TI®XXT(I=1) )2
SUML=SUMZE{NZN XA  VIED LR GJ-14T 102X
SUMM=SUMMA (DMDX{d, [IEDFCX{J=141))2X}
SUMTsSLINTEDTDX (NXF2 11 #XXTUAXF2)#XEND
SUMS=SIMMEDOMDX {NXF2,1)#XEND
SLUMZ=SUMZEDIDX (NXF2,1 V% XEND
GAMMAGZGAMMA2%G,.5

P25=p225PSLE{1Y

P2C=P2%CPSELT)

Q25=Q245PSI{1)

Q2C=0N2%=CPSI(1)}

FRILIY=EL*CARBI2CT(IIE(E2YACARLESBCA*CAFG-CALO*CBMSBI*INLISQE2.0

1*{CAEGTI#ZINITNECA3*BDTHE )

FRLIIY=FBI(TIECAIORTHOSC-CCA*IRCITIERNDI I *( 1. 6CALRBVECALXTHIN( 1Y

1RVS
1ave
1RVS
1RVS
1FVS
1RVS
iRYS
1RVS
1RVS
1RYS
18v5
1RV5
1RV 5
1RV5
1R VS
1RVS
IRVS
1R VS
1RVS
2RVS
2RV5
2RVSE
2R VS
2AV5H

"~ 1RVS

IR¥5
1RVS
IRVS
1R Y5
1RVS
1RVS
1RVS
1RV5
1RVS
1RVS

FRILI)==FAL(TIEGAMMAGA*SLMTETTPPBIIY*THNO(TYETTPBLTI*THDL LIETTR{L) LRVS
T O*TH{IIETZPPRIIV#2ONDUIVETZRUINSZ(IIETAPPR{TI*ADDCIYETBPRITI®ALITIIRYS

2 ERTHE{TI*BOIYEVZIPA(I 1 *20({i1-FOCNSPHAKTRR*THIN(IILASPRNG*BOA

AI-{1.6F2#SI11¥2(P2CEQZS)I#CPSC-ATI3 = Q2C-P2S)

1R VS
1RYVS

FTUDI=FI%{CAL*STUI)=CA4uSACIY*CZII I ~(F21*CA4*SBIT)-CALXSACHE-CAD®]IRVS

ICASQY*IC1SC-7. *(CAEGI*TC1IRNECAI*RDSQ)

FTUI) =FTH(T}ECAG*AND LI YE(FZi*CALECCSI#IDDITJEAT {4)&THODC( L
FTH I =~FTLI1 Y EGANMMAL*SLPNRTTPOT{TI*THODLIVETTTL 1IRTHIT

1 EYIPPTIIVSZOCIDYETZTIII#I(TIETRPPT(II*ADDIIIRTAPT{ Li*R0( )
2 RTAY(IY*RUDVETIPTUIN#ZO UL )EFONSPETHINCIIEFSPRNGH*TNA

I-(AT {3V EE205{ 31y {Q25CEP2C) -AT{S5}»,Q2C-P2S)

1 V&/DIRCAIE21*CAL=SAR(TY-Cre #SRCR-CASHCRSOI*7DLTD)

1RVS
1R VS
1RVS
1R V5
1RVS
1RVS
IR VS
1R V5
IR VE

FIIUMI=F21 (I E 2 #CALL *CE{ DV #RNTHONL(CAG*CA(TI-C A3 SR IVY*RDSQE( EZ211RVS

401
402
403
404
405
408
407
4C8
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
43N
41

432
433
4134
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

105

=4




106

1*CA4~-CAG*CRIT ) V*THDSA :

FZLU U =FZ1(1)~-CCI*ADD(IVE(F 21 *CALECCS Y #THODL11E )

1 (E21%(F21%AVME2. 0% (CL*CR{TIECAL#SRIT))IECRSQECALN*SBCY

2EAT(S)I®{CTHSQESTHSQeSBEC) I*ZDO])

1170 FZICII=—FLL1 (L) EGAMMAGESUMIETTPPZ (I *THODI IYETTPZIII*THO({ LIETTZ (1)

1 THETYETZPPZUTV®ZDD{TVETZZ (I SZ(TIETRPPI(TI*BNN(1IETBPLZ( IV *BDITY

2 ETBIUIVY*B(I)ETIPZC(IIAICUT )-FCNSP*AKTZATHIN(IVIEISPRNG*Z0A
1180 DO 1190 [=},NP

FT{I )= (FYL(TIEFT(!Y)/2.C
FR{ITI={FBLITYEFE(TIY)/2,C
1196 FZUEY=(FZI{ILEFZIT))/2,C
REWIND L7
RO 1200 NTNS = 1,7
12049 READ {LT)
GO To 20
1210 REWIND L3
READ {L3)
READ (L2}
WRITE(L21XL sFCPCsFCHO, BLoCONST oE24S11)4ATLLY,

TRGIXET) oXXTHL) oOMBUI) o [=1 JNXF2) o (CBIT)+SOETL,CPST{TI,ROD(1),CZ(1),
SPSTEE)4BDUTI) 4 I=14NP} s {{CPDXP(JyT ) DPDXTEI, 1) 4DTOXI Y51} o NMCKL N1
1JTLeNXF2 ) o E=1,NP) ,CCOAST, BCONST.BFLN,ALFAR,(IMSQ, NCASE, AM,

LSST vl (ALFAC(Je T ) 3221 yAXF2 1o Tr]l ¢NP) o IPSILE) 4 I=14NP),XE21,X0,
(RCT)y THUTY o Z 01, 1= e MFI S I KTANSNHARR,NOHAR, TRATE,LF AR+ XEND,NM,
REQ yKFQyAMINF 4 TIN UR G AMN, RHC,OMEGAR,E21,F14A1S,B1S,FDAMP, AKTZ,
NREF ¢ XREF ¢ ALL ALH DELAL 4200, THIN AXTR,ROAL,FCNSP,BRAMP, BSPRNG

Y FSPANG s TOAZTHE ¢ (UVLL{J 4 1) JEL 4 NXF2 )y 131 4NP)

REWIND L3

REWIND L&

1220 FOGAMAT({1H] 430X ,345HALADE ANGLE CF ATTACK DISTRIBUTINN/43IX,11HRACTAL

1 STA./TH PSIL12F10,3/7)

Y230 FORMAT(F T, 1+12F10.37/)

1249 FORMAT( 29X, 26HMACH NUMBER DISTRIRUTION,12%X/43X,11HRAOTAL STAL/
17TH PET, 12F10.37 /)

1250 FORMAT(11H CP FACTOR=F8,4,9%,11H CH FACTNR=F8.4//)

1260 FORMAT( /27777717 F19H ELANE PARAMFYERS//SH R=FR.Z24 174 FT. E=

1F8.4411F+ FY, T1=F1 045y 1LHSLUG-FTaSOesSX+1NHNN RLADES=F4,N// /11
127C FORMAT( /5XGHCOCNNTITION/EH MY =F7,4,5%X,15HLAMRDA(STEANY)=F8,.4/ 10X,

116HTHETE O{STFADRY}=F6a2 9%, JAHTHETA L{COSI=F6.2, 5% 1IHTHFTA 1{SIN)

2=F6'2 ,'
12580 FORMAT{ /53H BETA GREATER THAN 90 NEGREES CONOITINN DISCONTINUED/)
1200 FORPMAT({ 2OXN3AHL AST TTERATICN  *#NCT CONVERGEN®/)
130N FORMAT{1THMITERATICN COULANT=T12
1310 FORMAT{ 12H AZINUT® STA,4X ,4HBETA,SX,5HTHETA,5%, 941 AG ANGLE//{F9.)
lIFIZI"’Fqu “|F]2u"",
13727 RETURN
END

-

o

IRVS
1RVS
1R V5
1RVS
1RVS
RVS
RVS
1RVS
1RVS
1RVS
1R VS
RYS
1RV5

- IRVS
. RVS

RVS
RVS
RVS
RVS
RV5
RVS
RVS
RVS
RVS
RVS
RVS
RYS
RVS
RVS
RVS
RYS
RVE
RVS
RVS
RVS
RVE
VS
RVS
RVS
RVS
RVS
RVS
V5
bys
FVE
RysS
RVS

451
452
453
454
455
456
457
458
459
460
461
462
463
464
4¢5
466
467
468
469
470
&M
472
473

474 .

4715
476
477
478
479
480
481
482
443
484
485
486
487
488
489
490
401
492
453
454
495
456
457




ey O SO0 0

100

110

SUBROUTINF TNTLIN {(AMACSL,ALFASL,DELTSL:PAR,NsK,L,PARFNL)
THIS SURRGUTINE IS CATALCGED IN THE RELOCATABLE LIARARY A5 $UBC501

LINEAR INTERPOLATICN FCE FUNCTION OF UP TO THREE VARITABLES

DIMENSTCN PAR( 48y B,6)

J=L~1
PARL=PARIN=-1 K=1+ JYEALFASL* (PARINyK-1,J)=PARIN-1,K-1,441}
PARZ=PAR(N=1 4K s JIEALFASLE(PARINIK oJ)=PARIN=14K +J))
PARISPARICANACSL*{PAR2-FAR]L)

PARFNL=PARZ

IF (DELTISLY 10C,110,.10C

PARG = PAR{N=] yK=1 ,LYEALFASL*{PARINy K=Y, L) =PARIN=1,K=14L })
PARS = PAR(N-] oK+ L 1GALFASLO (PAR{NKsLI-PARIN-1,KyL 1))

PARA = PARG £ AMACSL * (PARS-PAR4)

PARFNL = PAR3 & DELTSL ¢ (PARS-PAR})

RETURN ’ .

END

INL
INL
INL
INL
INL
INL
INL
TNL

INL

INL
INL
INL
NI
INL

CINL

INL
INL
INL
INL
INL

P gt
L= V-0 - BE S I - Y R N W CR A)

[ I A i R
O ODNTN LN

107

LS




SURRDUTINE AERCATI(DMY) AER 1

RETURN AEP 2

END AR 3

I
|
¢

) R |
108 |
1



[z BaKe

b -

SUBROUTINE RVSPCé

DIMENSTCN

1503),AT (5} 4 X012) 4 XXT(12),CBA (241 ,5BA(24)+RBDD(24),5PST11{24),CPS51124)
2,0PDXP {12,242 ,0PDXT(12424),0TOX(12,2401,0PDSIE(24),0PDSIPL24),
3NQDS 11124} ,0QDSIP{24) ,CTCPSI{24) DYMPSI{24),0M(4),C014D,XJ2{12),
40QDPST124) +DPOPSI(24) ,CCEF(3441,ABC{31,DMNX{12,24),DOUTORL12,24),

SOINDR(12v24) 4 XB(12)4XB1(12) ;OMBI{12),8N{24) ,ZDD( 24},

GHEAD (17 )oPSE(24) JALFACE 124240 ¢B24),THI24),L(24),CL12),ALANL12,24)
TeRHOCITI 24241 4 AMUC (12024 )4,RCE24) 4C2{24),DXMPSTI(24 )4 THIN(24),THDL24)

COMMON L1yL2403,L4¢L5¢L69LT sLBNCHKyALAMyXsPSTsALFAC,NX,NP,OCUTDR,

1DINDR,NCPBNC ,RHO,ONRSQ B4 TH 2, INTAN, ITERB,EBC+EBD, ETC, ETD,

" 2FXC+FIC ¢ALFBRy A0S, 815,815 ,THRUST 4HFORCE,HP,YFORCE,CT,CH,CP,CY,RD,
3CPST SPSTy XO¢ALL yALHyDELAL, NHARB ,C yOMEGA R, DMDX , HEAD s NOHAR ¢ £ 2,

4AMUC s BEC)REQsAMINF, TIN,UR ;GAMMyNXF2+OMEGAR,ALAND,

SRC+XREF yOREF ¢ RHOC c DPST y ANU, YMOW g XMOM, XFT (1204 CNySNaVLLI12,424)

REWIND L6
REWIND L8

READ (L&) ACSyAC1yNIOM, IKCMyKOM,COTOL 4NCHK,1CO(])}oOM{T),1=1,3)

1,ALAMD, INDYN
IFIIDYNY 11G41CC,110
100 READ (L&) AMUFS,ALAMNFS ANMDLK,ITEST
6N TOD 120
110 READ (L@}
READ {LB) AMUFS,ALAMFS AEOCK, ITEST
120 REWIND L3

- READ. {E3) LCCN NXFZ NPyl {ALAM{JyI)sAMUCITJ 2T ) sRHOCI I 1Y, =1 NXF21],

1 I=19Npl

READ (L3) KTCR,QZ4P2,CFEGA,ALANMD,AMU,TORQSY, ALFAR
READ {L2)X1,FCPO+FCHOBLyCONSTE2,S5(LAT(L )R, (X)),

IXXICTY o CMBITY o =1 NXF21,0CBALTY SBALTY,CPSI{IY,RODIT},C2(T},
SPSTLT1+BOIIY o121 NPy {(DPEXPLI o Th+DPOXT{dy L)y DTOXI S T),DMOX( 1)
21d=LeNXF2Y I yNP) CCONST, ACONSTY«BFLN,DMY ,,0OMSQ.NCASE, AM,
LSS {{ALFACTJe T ) o Jm)l oAXF2) 4 1= 4NP) L {PSTLIN,T=1,NP)oXEZ]4XD,
{RETYyTHUTY o T01) o1=1 oAP) oI ATAN,NHARE+NOHAR, IRATE,LFARy XENDyNM,
BEQ+REQAMINE TINJURGAMPF, RHCOMEGARLEZ 1 +EL14+A1S+B1S,FDAMP,AKT2,
NRFF ¢ XRFEF yALL o ALHDELAL«INTCy THIN,AKTR,ANAL,FCNSP, ANAMP , BSPRNG

~Orn N

e FSPRNG y TNASTHE U IVLL U J el )ed = 1oNXF21,1
OMEGAR = DMFGA * R
NX = NXF2
SUMTO=N, 0
SUMTH=M,0
XEND = XEND * .5
BCUMST = BACONST*R

= 1|NP‘

RVé
Rvé
RVE
RVE
RVE
RV6
RVE
RV6
RV
RVS
RVE
RVE
RVE
RVE

AVYS

RVE
RVS
RVS
RVé6
RVe
RVe
]S
o V6
RV6
RV&
RVE
RVE
RVS
RVS
RVE
RVE
RVE
RVE
RY6
RVS
RVE
RV
RV6

.RV6

kvVe
RVé&
RV6
RVE
RVE
RVE
RVE
RVe
RV6
RV&
RVE

OO =N P NN

109




110

139

CONT = CCNST * FHQ

DO 140 I=14NP

SUMQI=0,0

SUMQP=0.N

Syar=n,C

N0 131 J=2,NXF2

XFT(J) = XiJ) * R

XCRA = X1*CZ(I)EXE2}
XJ2LJ)=C, 58 (ML J)=-XJ=-11 1§
XB(I)=XCRAEXXT {J) «CRALTY
XBLUJY=XCBALRXF(J-1V>CRA{T)
SUMT=SUNMTEXJ2{ J1¢(DTDXTJ, 1) EDTDXLU-1,T1)1*CRA(T)

SUMQP=SUMOPEXJS2(JI*(DPDXP(J 11 #XP{J)EDPNXPLJI~1, 1 }*XR1(J) }*R
SUMQE=SLMQTEXJ2{Y ®{OPCXT (2T )AXBUI)EDPDRTLI=1, T IOARLLIY 220

DYDPSEL I )=SUMTEDTOXINXF2,1) ¢XELOSCBA(T)

SUMT.O=SUMQTESUMQPEFCPOESUNTCE(DPOXTINXF2,TIGDOPDXFINXF2s 1)) e

IXENDEXR {NXF2I %R

140

1he

10
179

18C
1s¢
20n

21n
226
22¢

248

250
260
270

28¢

29¢C

SUMTH = SUMTH & DTDPSTLTY
TORQUF=SUMTC*LCONST

NQ = TORQUE - TORQSV

TORASY = TGRQUF

CP=TNRQLE/{CMNNZ *R)
THRUST=SUMTA*LCENSY

CTI=THRUST/(CNZ

IF (NTOR)Y 530,150,530

GM{KDM) sANS

COIKOMY = TORQUE -
IFLARS{CRIKEMY)-CQTAL) 160,160,180
WRITE {2,570}

FORMAT (1HLWw/,19H TORQUE EQUILIBRIUM )
GD TN 410

TF{TKOM=NINIM) 210,210,150
WRITF{LZ2,y200)

FORMAT{ LOX,34H MAXTMUM ITERATICNS DN CQ EXCFEDFN//Z)
CALL FXIT

50 TN (22N4220 4330}, KCF¥

TFEALAMC) 240,230,240

ADS)I =408

ANS=,h6ETEA0S

G0 TN 311
NCADOD=~ALAMCEACCNSTHRHCPELXRER#4 , /5T ,2958%,081313312133
ADNS1I=ANS

NAOS=-TCRAUF/OCANT

TFIALAMCY 2EM,2)10,2510

DADS ==D ANS

IFIABSICANS)=5,) 300,300,270

TF{NADS) 287 ,3CC,290

NAQS ==6 ,1)
GN T7 3gn
NAQS=%,

Rvée 51

1RV6 B2
IRVE6 53
tRVE 54
IRVE6 55
2RVE  Ré
2RVY6 57
2RVE6 58
2RVEe 59
2RVE 60
2RVE 61
RVE 62
2RVE &3
2RYE 64
1RV &5
1IRVE 66
1IRVE 67
IRVE &8
RVe 69
RVE 70
RV& T1
RVE T2
RVY&6 73
KVE T4
RV 75
RVE T8
RVYE6 T7
RV6 18
RVeE 79
PVe BO
RVSe RAL
RVt A2
RV6 83
RVE B4
RVE 8%
Rves B6
RVe 87
PV6 BR
RVé 89
PV6 90
RVA 6]
RVE6 G2
R¥E &3
RyYé& 9S4
FVe €5
RVYSE 94
RVE 67
AT
RV& 99
AVeE 170




w U
Pty
o

o |

3

340

150
360

3710

aan
350
400
410
420
4390

440
450

46C
4170
481
49¢C

500

LQ08=AN56NA0S
KCM = 2
GO TO &R0
KOMl = KCH-1
AO0S1=ADS
AQS=0OME KOM)-CQ{KQMI *{ DK (KEMLY-CM{KOM) D/ { COL{ROML }=COIKOM) )
KOM = 3
GO TO €50
DA 340 11 = 1.3
CNEF{11,1} = OM(ILY2OM{IL)
COEF{I1,2) = OM{TIL}
CALL TNVARS (CUEF,3)
D0 360 L = 1,3
Sum = N,

DO 250 K = 1,3

SUM = CCEFIL KISCQIKIESUM

ABCIL)Y = SUM

o 310 11 =.2,3

OM{I1-1) = OM{(T1}

CQiTl-1) = CQITL)

AQS1=ADS
RADCL=ABCL 2)# %24, wABRC{1Y*ABC (2}
IF(RADCL) 350,380,380
AQS=(~ABC{2YESCRTIRADCLYY /(2. %8BC{Y Y+
AQS=(A(ISEADS1Y /2,

GO TO 450

MRITE (L2,400)

FNARMAY (6 KO CONVERGEMCE INFLOW RATIO MUST BE ALTERED ///)
CALL FXIT

NCHK = ( .

G0 TN (42%,430,440), LFAR

ALFAR=9,1

GO TN 470

ALFAR = 1,57%04

GA TN 470

TF{NMACK-=1) 45C+450,45C
ALFAR=ATAN(ALAMC/ARULO oS&CT /UARUTSORY L ALAMO®AL AMOE AMUI*AMU Y )Y
GO T 410

ALFAR=ATAN{ALANFS/AMUFS)

IF (LCON)Y £20,4B0,520

WRITE (L2,490)

RV6 101
RV6 102
RV6 103
RVE 104
RVe 106
ave 106
RV& 107
PVe 108
1RVe 109
18Ve 110
1RVE 111
1RV6 112
RV6 113
1RVH 114
IRV 115
PVe 116
2RVE 1)7
1IRVE 118
1RVE 119
1RV6 120
IRVe 121
RVE 122
RV 123
RVE 124
RV6 125
RVE 126
RVE 127
RV 128
RVE 129
RVE 130
RV 131
RVE 132
RVE 133
RV6 134
RV6 135
RV6 136
RVE 137
RV6 138
RVE 139
RVE 140
RVE 141
RV6 142

FARMAT { &£6H CAPSULF BACW WAVE-RCTOR DISK INTERSECTION HWAS NOT REEN RvVEe 143

1 CALCULATED /)

WRITE (L2,507) ADS, THRLSY,TCRQUF

FORMAT (5X,19HRLADE PTITCHITHTS) = L,F10,3,104 THRUST = ,Fli,3,
1 166 TCRQUF = 4F10.3}

CALL INFLOW
Lcny = 1
XM=

FVE 144
RVE 145
RVe 146
RVE 147
RVOL L48
RV&a 149
RVE 150

111




112

510

520
530

540

55C SUMYF=—0PDPST(T)*CPSILII-DTLPSTITI*SRALTVESPSTI(TIN/CIALTIESUMYF

560C

TKOM=1
DO 519 1=1,12

OM{1)=0,

catr=n,

60 TN 670

NYOR = 1

SUMHF=0,0

SUMYF=0,0

SUMY4=0,0

SUMXM = 0,0

FCTB = FCNSP * AKTA

0D 559 I=14NP

PT = {(PSI(11/5742958)=Z41)
CPZ = COS{PZ}

SPZ = SINIPZ)

SUMP1=0,0

SUMPP=0,0

DO 540 J=2 ,NXF2

SUMP I =SUMPTEXJZ( ) *(DPORYTE LS T YEDPDXTI{J-1,T})
&DPNXPLI-1,11
NPOSIT{T)1=SUMPISOPOXTIC{ARF2, | }*XEND

DPNSTP{ I )=SUMPPLDPDXP{NXF2, I)*XEND

YMF = DTDPST (1 VSHCCNST-S{ 11 #UMSO(BODITIEQ2%SPST{TIEP28CPSILLY)

SUMPP=SLMPPEXJ2 LIV *{DPDUP(J, ()

1*CRALIV#AT ()

RS
1R V6
iRVE
IRVe6
RVE
RVE
RVeE
RVE
fV6
mVe
RVE
1RVE
IRVE
i1rve
1RVs
1RVE
1RV
2RVE
ZR V&
2RVE
1RVE
1RVE
IRVE
1RVE

YMMB a2 {-BOAMP®BLIIY=BSPRAC*(P{TV-RPOAI-FCTR*(AKYA*B(IYETHINTEI-TH(TIViRVE

16AKTZ=Z (1) B I®AT{1)>CMSC
YNMT=(-FDANPETHD( 1) -FSFRNG* ({TH{J)-TNAYEFCNSP*{THINI 1 1-THI I jLAKTR®
1R (Y AAKTZ*ZLE) JI*AT (L) #C¥SQ
NYMPSI(1) = —YVMFS{E2L%CFIECPSI(II*EL)~YRNAKCPIEYMMT®SPZ
DXMPSI(TI) = YVMFE(E21*SETZESPSTI(IVI*F1LE YMMARSPIAYMMT (27

DPOPST(T)=CPOSTI(IYEDPLCETIRIT)
SUMYH=SUMYMEDYMPST (1)
SUMXM = SUMXM & OXMPSI(I)

1R V&
1RVE
1HVe
1RVE
1RVS
1RVE
1RVe
1RVé

SUMHFE=(NPOSTH{T)ENPNSIF (T I*FCHNI2SPSTIIY-DTOPSTLTI*S5BAL I 1*CPST{T)/1RVE

1CBALT ) ESUMKHF

YFORCE=SUMYF2CCONST
HEORCE=SUMHF*CCONST

YMOM= SLMYM®AFLN

XMOM = SUMXMERFLN
HP=TNRQLF*CHMENRA/550, 0
CY=YFNRCE/CONZ
CH=HFARCE/CINZ
TFIALFAR-} . 5T0EY 587,570,580
CALFAR=",

GG T} 560

T SALFAR=STNUALY AR}

CALFAR=COSUALFAFY)
FIL=THRLSTY AL FAR-HFORCFE*SAI FAPR

IRV
IRVE
RVA
HVe
RVé&
RVb
AT
RVé&
RVE
rVE
RVE
Ve
RVE
PV&
RV6&
RVé&

151
152
153
154
15%
156
167
158
159
160
161
162
163
164
1¢5
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
1E4
1%
186
187
188
189
190
191
192
193
194
195
166
167
158
199
2nn




600

617 OINDRUJIV=—({DPDXP(SL,1IECPCXT LU, 1)) *ACONST-OMSQR*XXTLJ)=SRAL 1)

€20
630

841
450

661

FXC=EHFCRCE*CALFARETHRUST*S ALF AR
DG 6720 I=1,NP

00 620 J=34KXF2

OMDX {.J, 11=DMDX LS, IV PACCALS TR
DOUTDR{J,IV=DYDXLI 1) ®ACONS THCRMLTI

L¢RDITI*DMR(JI20.062189812,)
CONTINUE

WRITE (L2,€640) NCASE

CALL OUT2(0MY,LSSL)

LCON = C

60 T0 610

FORMAT (15H1 CASE MNC= 13/7/7)

MRITE (L2+660) IKCOH,ADS,A051,THRUST, TORQUE

REWIND t3

FORMAT (//720H ITER'COUNT CN THTS5= 12.5%, 104 KEW TH?5= Fb.l,5X,

LIHOLD THTS= FHaleSX THTHRUS TR F1l0.1+5X:THTORQUE= FL10,.17///7)

&7¢C

680

690

7nq
710

720
730
Taid
75¢

16C
70

TR
T9C

gng

NCHK = 1

TROM = TkOM € 1
60 TN 6&¢C
QEWIND L3

WRITEIL2) LCCNyNXF2 NP {{ALAMIJ T} eAMUCL Iy 1) ,RHOCIY, T)sd=1,NXF2),

1 I=1,NP}

WRITFE (L3) NTCR,Q2,P2,{FECGA,ALAMO, AMU,TORQSY . ALFAD

REWIND L6

WRITE [L6) AQSINCL «NICKTROW KCWyCQTOLyNCHK, (CQE T} OM{ T}, I}, 3)

1, ALAMD, IDYN
IF (NTOR) ¢&6C,E1C,690
CALL FOROUT {DWYY
IF{TDYNY T20,7C0,4720
WRITF (L2,710)

FORMAT (////720X411HEND CF CASE/20Xs26HTIME HISTORY NOT REQUESTEDI

CALL FXIT

WRITF (L2) TORCUE ,HFORCE YFCRCE,THRUST  YMOM,XMGM,CT

GO YO (730,810Y, ITESY

IF [CALFAR)Y T78C,74C,78¢
[FINMNCK-1} 75C,T60,T5C
W=OMEGAR®{ ALAMFSELS#CT/ AL AMFYS)
GO v 10

W=OMEGARTALANFS

VFREF = #

50 70 7<C

VFREE = AMLFS # CMEGAR / CALFAR
W=VFREE3SALFAFR

RERIND LS8

NC 807 J=1.:4

READ (LF}

WRITF {LB) VFRFE,W,ALF2AR, SMUFS ALAMFS
RETURN

FND

RVE
IRVE
2RV 6
2RY&
2RY6
2RVE
2R VG
2RV6

RV6

fve

RVE

Rve

RVé

RV6

RVE
RV&
RV

qve

RVE

RVE

RVE
RVSE

RV6

RVE

RV6

RVE
Rve

RV6

RVE

RVE

RVE

RVS
RYe

RVE

RVE

Rvé

RVE

RV6
Rvé&

RV&

RVE
RVE

RVE

RV6

RVé6
IRVE
1RVeE

RV&

RVE

#Vo

201
203
204
205
206
2¢7
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
249
24)
242
241
244
245
246
247
248
249
259
251

113
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SURRDMUTINE FORTCUTINNMY)

DIMENSTICN PSI{24) +CPSE(241,S5PST{24Y,RE24),THI24) 422410,

1 ALFACIL1 24241 sDOUTDR (124240 DINDRIL12,:24),%XE12Y3,C(12),B0{241),
2 OMDXEL 29240 )HEADCL T ) o ALANIL24+26) JAMUCIL12,424&0)RHOCLL20264)

NIMENSICN RC(24)

COMMON L1gL24L 34L& oL ¢yLEJLT oLB JNCHK¢ALAMX s PST 2 ALFACNX,NP,DOUTDE,
LNINDR yNCPBMNC yRHOyOMRSQ v By THo 2 TNTANITERR,EBC, FBD,ETC,ETD,
2FXC,FLIC o ALFAR ¢ AOSoALS s B IS o THRUST yHFORCE HP YFORCE.CToCHeCP LY, D,
ACPS] 4y SPSL e XN ALL JALH,DELAL, NHARB,C s OMEGA R, DMOX , EAD, NOIHAR,F 2,
GAMUC yBEG,REQIAFINF s TINJUR (G AMM ,NXF2 cOMEGAR, ALAMO,

SRC+XREF 4DREFRHCCDPST o MUy YMOW  XWOM, XFTL12},CNy SN

ALF'RT = ALFAR * 57,29%8

100 WRITE (L2,120) FXC,F2C,ALFAR]

WRITE {(L2,140) AQS,AL1S5,.,E1S8

WRITE {12,130} FHRUST.HFUﬂCE.HP.YFORCE.CT.CH.CP.CY

WRITE(L2,11C) YMOM,XMOp

110 FORMAT (24H HCMFNT ABCLT Y AXIS =FLl0.2,6H FT L& /

L 2%H  MUMENT 230UT X AXIS =F10.2,6K FT LRZIII )

120 FORMAAT( 31H {(FCRCF ALOMG FLIGHY PATHICALC=FT,0,36H (FORCE NORHMAL

110 FLIGHT PATHICALC=FT,.0,3%, 6HALFAR=FT .2, 5HIDEG}Y/
)

130 FORMATI 8H THAUSToFB,1l 413X THHFORCE=FE.1/5X,3HHP=FR, 1413X, THYFORCES
1FBel /7 /5 X3S TrFBe5 s L TN e IHCHSFB .S/ NIHCPREB 5, 1TX ¢ 3HCYaFR,5///)

140 FORMATIIX, L3HCONTROL TAPUT/IX,16HFEATHERING {DEGY/TX LAHSTEADY
1 =FTe3/7TX 4 12HCYCLICICOUSIsF 7,3/ X, 12HCYCLICISINI=FT J3//77)

150 RETURN
END

FOT
FOT
FaT
For
FOT
FOT
Fav
FOT
FOT
For
FOT
FOT
FOT
FOT
FOT

Pt g et ot et s
DA PALWN=IODRD NI NB D WN -

NI =
0

~N
[N

23

.NNNN
- W




[s X laRsRaNalyl

SUBRAUTINE HRANAL (K, Ny NCHAR FoCPST SPST X4LS51)
X = NUMBER 0OF RADIAL STATIONS
‘A = NUMBER OF CRDINATES (AZTKUTH STATIONSY
F = TWO=ARRAY FUNCTION (N K} YC BE HARMONICALLY ANALYLED AT EACH
DIMENSICNLESS RADIAL STATION ¥
X = STNGLE BARPAY DEFINIANG EACH DIMENSIDNLFSS RADTAL STATION
CPSI = SINGLF ARRAY DEFINING CDSINE NF ANGLE AT EACH ORDINATE
SPSI = SINGLF ARRAY DEFINING SINE OF ANGLE AT EACH NROINATE
DIMENSICN F(12424) ,CPST 124 ,SPSTL24),X112)
CCMMON L1eL24L 2gLaolIgLEsiT+LBNCHK
A NN
100 OG 180 J=3 K
WRITE (L2,190}) x{2)
N0 170 NC:1l,N0HAR
SUMSM el 0
SUMCN=0O 0
_SUNANAN 0
DO 140 131N
NOF=sNN*{T~-1)81
110 TF{NOE-N) 130,130,120
120 NOE=(NOE-N)
GO 70 110
130 SNOPSI=SPSTINOEY
CNOPSTaCPSI{NCE}
SUMC N=sSUMCNEF{J+ T F&CNOPST
SUMSN=SLMSAEBF(J,TIeSNOPEL
140 SUMAN=SUMAQLFE(J,T1)
1F{NO=-1) 150,185Cs140
150 AQOsSUMACG/AN
180 CNu2 JDhSUMCN/AN
SN=?  NxSUMEN/AN
170 WRITE (L242C0) AO,CNy SN
18C WRITE {1L2,210) aQG
RETURN

190 FORMAT (24X, 16FRADIAL STATICN =F6,3/10Ky 16HHARMONIC COMPONENT, 16X,
1AHCOSTNE 11 56X 9 GHSINF)

200 FORMATUION 41104F32,64F2C4¢)

210 FORMATY INX, 1 THSTEANY COFPONENT=F15.46/4/)
END

HRL
HAL
HRL
HRL
HRL
HRL
HRAL
HRL
HRL
HRL
HRAL
LHRL
1HRL
2HRL
2HRL
ZHRL
ZHRL

3HRL

IHRL
3HRL
3HRL
AHRL
JHRL
IHRL

T AIMAL

JHRL
3HRL
2HRL
2HRL
Z2HRL
2HRL
2HRL
HRL
HRL
HRL
HRL
HRL
HRL
HRL
HRL

-
L= 2 + I+ BT o RN R

b gt gun pun gut paes
~rWmbswN

NN e
=00t

NS
L]

NN
o B

W NN
- OO o~

[T )
LR )
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lalaNeNelelelel

1
2

1

2FXCFIC yALFAR ¢ A0S, ALSB1S,THRUST sHFORCE,HP,YFORCE.CT4CHyCP,CY, D,
IEPST ¢ SPSI- M0, ALLsALHyDELAL, NHARR,C, OMEGA, Ry DMDXy HEAD, NDOHAR, E2,

4
-]

100
110

120
130
140

i59
168

170

180
19¢
2na

219
220

2120
240

116

SULBRDUTINE HRA1SRINATHI

THIS SUBROULTINE, HRALAR, HARMOCNICALLY ANALYZES THE ONE ARRAY

FUNCTIOMN DENOTED RY B, FCR THE KUMBER DF HARMONICS DENOTED RY

NQHAR

NP= NUMBER OF CRDINATES

FLOATN = FLOATING NUMBER COFRESPLNDING FTO N

CPST = SINGLE ARRAY DEFINING CCSINE OF ANGLE AT EACH ORDINATE

SPST = SINGLE ARRAY DFFINMING SINE OF ANGLF AT FACH ORDINATE

DTMENSICN PST124),CPST(24),SPST(24),B024),THI(24)22{24),
ALFAC( 12y 2%) ¢ COUTOREL2 ¢24) +DINDRIL12,24)4%112),C112),80D( 2410,

OMDX(12,26¢) yHEADL I T4 ALAMI12+24) c AMUCTL124+24) +RHNCI1 2, 247
DIMENSTICN RC(24).,V{24)

COMMON L1,L2¢L34L6 415006417 L8 NCHKoALAM X pPST ALFACINX4NP,NCUTOR,

DINDRyNCPBMC RHOyDMRSQ o Fo TH, Z o TNTAN,ITERB,ERC,EBDLETC,ETD,

AMUC sBECIREC,APINE,TIN,UR GAMMNXF2 ,0OMEGAR , ALAMD,
RC+XREF ¢yDREFsRHCC cDPS1 ¢ ANU, YMOWN o XMOM  XFT thCN SN
GO TO (100,120, NBTH

DO 11N I = 1,.NP

YII) = BlI}
GO TO 140
00 130 I = 14+NP

Vil = THi 1Y

ANP=NP

D0 210 NO=1,NCHAR
SUMSN=0,0

SUMCN=0.0

SUMAQ=0,0

N0 120 Isl,.NP

NOE=N}*{I-1)E1
IFINOF—-RNPI 1T704170,1608

NOE={NOQE-NP)

GG 7O 150
SNOPSI=SPSI{NOE)

CNOPSI=CPSIINCF)
SUMCN=SLMCNEVIT)*CNGPST
SUMSNaSUMSNEVITI*SNCPS]
SUMAD=SUMACEVLT)
AD=SUHAC/ANP -

CN==-2,0%SUMCN/ANP
SN==2,09SUMSN/ANP

HRITF (L2.22f1) NO,CNySA

BRITE (i2,230) AD
FORMAT( 10X« 110+F32.6,F2Ce6/)
FORMAT{ 20X ,18H STFADY CCMFENNFNT=F15,6///1)
RETURN

END

Hel
HR1
HR1
MR
HR1
HR1
HR1
HR1
HR1
MR1
HR1
HR1
HR1
HR1
HR1
HR1
HR1
HR ]
HR1
1HR1
IHR ]
MR
1HR 1
1HR

T Hitl

1HR1
1HR Y
1HR1
1HR]
2HR 1
2HR1
2ZHR
2HR1
2HR L
2HR1
2HR]
2HR 1
2HR1
2HR1
[HR1
LHR L
1HR 1
1HR1]
HR]
HR1
HR1
HR1
HR1

O D~ PN e

¥
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IDTNDOR¢NCPRMC s RHOZ OMRSQ o By THo Z 4y INTANITERBL,ERBC,ERD,ETC,ETD,
2FXCyFZC 4ALFAR, A0S, ALS,B1STHRUST ;HFORCE,HP,YFORCE,CT o CH, CP,CY, 8D,
3CPST ¢SPSTy XO4ALL ¢ALH¢DELAL, NHARB ,C o OMEGA, R, DMDX 4 HEADy NOHAR, €2,
4AMUC yAFCIRECAPINF,TINUR G AMM,NXF2,0MEGAR, ALAMD,

SRC,XREF ;DREF ¢RHOC s DPST ¢ 2P Uy YMOY o XMOM, XFT(12) 4CNy SN

100

110

12n
130

140

150

SUBROUTINE INTANG (DMY)

DIMENSICN PST(24),CPST(24),5PS11241,8124),TH{24),2124),
1 ALFACT12,264) sTOUTOR{L2,24) yDINDR(12,24)4X812),C(12),B0(24),
DMDX112+246) sHEADILT) o ALAMEL2,24) s AMUCTL 24240 4RHOCILZ,24)

DEMENSICN RC{24)

NG
ING
ING
1NG
ING
ING

COMMON L1oL2oL2+La LS e LOo LT ol B NCHK, ALAM X ,PSToALFAT NNy NP,DOUTDR,s ING

WRITE (L2,1C0)

FORMAT (50H1

DO 340 I=1.NP .

WRITE (L2,110) PSI(I}

FORMAT (11lH AZIMUTH = F5,1 )
AMIN=ALFAC(3,1)

AMAX=AMIN -

EMIN=X( )

XRAX=XMIN

NQ 150 J=4NX
IF(AMIN-ALFAC(J,1)) 120,120,130
TFCAMAX-ALFATLJ,1Y) 140,140,15C
AMIN=ALFAC{ 4,1

XMIN=X(J}

60 TN 150

AMAX=ALFAC(J,1)

XMAX =X { 4)

CONTINUE

ALTIP=(ALFACINX,TI~ALFACINX -4 PRI RC L O-XINX) I/ IXINX)=X{NX=-1))E

LALFACINX,T)

1&0
170

180
190
200
211

27N
23n

740

ALXOD=ALFAC I, 1)~ (ALFAC (4, TV -ALFACI3 15 % (X(3)=-N0)/1%X{4)-X(3))

IF{ALTIP=-ALXN) 160,160,200
IFLALTIP-AMIN) 17C,18C,18¢

AMIN=AL TIP

XMIN=1,C

TFIALXO-AMAKY 240,240,1€0
AMAX=AL X0

XMAX =X 1)

6o TN 240

[FLALXD=-AMEN) 210,220,220
AMIN=AL XD

XMIN=X0

[EIALTEP=AMAX) 240,240,230

AMAX =AL TP

XMAX =1, 0

WRITE (L2y 5500 AMIN,XMIN,BMAX, XSAX
WRITF (L24360) ALTIP,ALXC
TFEALL-AMINY 26C,263,25C

ANGLE CF AYTALK CATA AT EACK AZIMUTH POSITIOM///)

NG
ING
ING
ING
ING
ING
ING
LING
1iNG
LING
LING
1106
LING
11NG
2ING
2ING
2TNG

" 2ING

21TNG
21NG
Z2ING
2ING
21ING
LTNG
LTNG
1ING
LING
LING
LEING
LING
1iNG
1ING
LING
1ING
HING
1ING
LING
LING
1ING
1TNG
LING
1ING
1 ING

O TP N
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250 ALF=4LL
G0 TO 2¢&C
26C TAMIN=ANMIN/DEL AL
AMIN=TAMIN
ALF=AMINSNELAL .
KI=NX-1
WRITE (L2,27C)
27C FORMAT (/,4TH ANGLE CF ATTACK NONDIMENS TONAL RADIUS /)
280 DO 320 J=3,KI
TFIALF-ALFACIJ.I)) 29C,210,200
290 YTF{ALF~ALFACLJEL, )} 32€,31¢,310
300 TF(ALF-ALFAC(JEL,1)) 31C,31C,320
310 Y=(ALF-ALFACUJ 2T ) (XEJEL V= XL UV} /LALFACEJEL, I} -ALFAC{J, 1) DEX(J)
WRITE (L2,380) &LF,Y
320 CCONTINUE
ALF=ALF EDELAL
_ TF{ALF-ALH) 33C,330,340
330 IF{ALF-AMAX) 7E0,?80,340
340 WRITE (L2,37C) :
- RETURN
350 FORMAT(25H NMEINIMUM ANGLE UF ATTACK=FT.1,7X,10HBLADE STAZFS5,3/25H M
LAXTMUM ANGLE OF ATTACK=FT7.1,7X, LOHBLADE STA=F5,3//)
36C FORMAT(21H TIP ANGLFE CF ATTACKSFT,)413X,34HRBLANE INBOARD END ANGLE
1 NF ATTACK=F7.1/7)
ITC FORMAT (// /)
IRC FARMAT (Fl4s1,F21.3)
END

1ING
1ING
1ING
1ING
1ING
LING
1ING
1IMG
2ING
2ING
2INRE
2TING
2ING
2ING
2ING
L'ING
1ING
1ING
1ING

NG

ING

ING

ING

ING

1HG

TNG

ING




10¢

11¢

120

SUBROUTINE [INVRS{A.N}

DIMFNSICN A(3,4),D€3,41,1RON(5),ICOLIS)

M=NE1
nn 1co T=1,4N

TROW{T) =1
IcoL(n) =y

00 250 XK=l 4k
AMAX= A(K,K)

DO 120 IsK,N

NA 1290 Jd=K.N

TF(ABSL AUT,.JY)-ARSCAMAX))

Amax= A{l,J}
[C=il

JC=i
CONTINUE

S KI=zI'Ccac(x)

1310
140
150

16C

179
180
191

aaen

21¢C

[COLIKI=ICCLLIC)
ICNLITICY=K] -
KI=TROWIK}

TROW (K} =TIREW{JC)
tROWE JC Y =K1

ITF(AMAX) 1SN, 130.155
WRITE (L2,140)

FORMAT{4IH SOLLTION GF EXISTING MATRIX NOT POSSIBLE)

CaLL EX1IY

NN 160 J=14N
E=A(K,J)

A{K,y JI=2(1C+J)
ACIC,JY=E

NN YTN I=1,N

E=A{ TyK}
AlTyK¥=AalE, 40}
All,JC)=E

NO 200 T1=31,N
TF{I-K} 19Q.,180,190
AT, M=,

G0 70O 240
All.MY=C,
CONTINUE
PYT=A{K 4K}

N0 210" J=1eM

Ay JY=ALK 4 )Y 7PNTY
NN 247 T=1,N
[F{T1=-K) 22C.24(C,220
AMULT=A(1,K)

nn 233 (j=1,m

AUL )Y sART o JY-AMULT2A(K , J)
Y CNNTINUF

ng 253 T=1,N

120,110,110

TNV

INV

ENV

NV
1INV
LINY
1INV
1inNV
1INV
ZINV
31NV
3NV
I NV
31NV
3TNV
IINV
1INV
1INV
1INV
11NV
1INV
1INV
1INV
1INV

T 1INV

1INV
21NV
21NV
2INY
2INY
2INV
21NV
21NV
ZINY
2INY
2 INY
2INV
21NV
21Ny
Z2INY
1INV
21NV
21NV
21NV
21NV
21NV
3TNV
3NV
TNV
21NV

O D bWt

119




120

750

26C
27¢
2a¢

290
ne
314
32n

Al] 'K’=A(1|M}
ng 280 1=1,N
DG 260 L=1,A
TFLIRONIYI~-LY 260,270,2¢C
CONTINUE
NQ 280 J=1.N
N{L, J¥=A{1 .0}
DO 219 J=1,N
o 90 L=1,N
IF{ICNRESY =LY 280,300,250
CONVINUE
nNa 310 [al,N
ALI,L)=C(T,Jd}
RETURN
END

2INV
LINV
21NV
ZINV
2INV
2INV
21NV
1INV
21NV
2INV
21NV
2RV
2NV

INV

IRV

51
52

54
55
56
57
58
59
60
él
62
63
&4
65




ININDR,NCPBHMC ,RHFD)OMRSQsE+TH 2, INTAN, ITERR,ERL,EBDLETC,ETD,
2FXC,FICALFAR, 0S5, ALS,B1S,THRUSTHFORCE+HP,YFORCE,CY,CH, CP,CY, BD,
3CPST+SPSTe XN ALL +ALH, DELAL,NKARB 4CyOMEGA R DMOX , FEADy NOHARVE2,

1
2

SUBROUTINE FUTZ(DMY,LEE])

DTMENSTCN PSI{24) yCPSE{240V,SPSI{24),8(241,TH{241,2(24),
ALFAC(12,24),D0UTOR(12,24),DINDR({12,24),%(12),C112},80(24),
DMOX({12+24 )V +HEADUL1 7748 8M{12,24),ANUC(L12,24) RHDCLL2,24)

DIMENSICN RCU24)

nuy
nuT
ouT
ouy
ouT
nur

COMMON L1eL24L25L 0,05 ,LE 1T sL8 JNCHK, ALAM X PST, ALFAC,NX,NP+DOUTDR, NUT

4AMUC yBEQ+REQAMINF+TIN,LR GAMM,NXF2,0MEGAR, ALAMD,
SRC+XREF,DREF 4RHCT ,NPST ( AP, YNCP , KMOM, XFT( 12}y CNy SN

100

REWIWND L3

WRITE (L2+220) (XFT{J) J=3,4AX]}

D0 190 1=1,NP .

WRITE (L2.300} PSY{V) L {ALFAC(J,I),.0=3,NX)

"WRITF 1L2+s250) (XFVLI) 4 J=3,NX)

110

120

123
147
150

1E7
17¢C

1RC

1en

ace°
211

272

ng 110 1= 1, AP .

WRITE (LZ,26nY PSTCI) « (COUTCRIJ,F)Y ,J=3,NX)

WRITE (L2,270) {XFTIJ) ,J=3,hX)

DC 122 1= 1, hP

WRITE (12,2600 PSTUIY, {CINDRIJ,T)yJd=3,NX)

WRITE {L2,29CY (XFT({J) ,J=3,NX}

DN 139 I=1,kP

WRETE (L2,26Nn} PSIUI) o {EMEX{Ja Ty 2= N
TRINOHARD 18C,160,150

HRITF (LZ,230)

CALL HRANAL (AX NP NOHAE,NNULTORCPST +SPSTXFTHLS5SLY
WRITF (L2,25C)

CALL HPANAL (MY NP, ROHAR, DINOR,CPSI,SPSI XFT,LSS51%
WRITF [L2,2801)

Catl HRANAL (AhX,NP,NOHBw.GHOE,{PSI,5PSTXFTLE8T)
WRITE (L2,170}

FORMAT {1HL1,//)

TF{NHAREY 1£C,200,190

HOITF {12.2171

NOHAKR=NHARR

CAlL HRATBR(1)

ARITE (L2,1¢7)
FORMYAT{ 7/ /)

WRITF (L2,227)

CALL ®FATRARIZY
[EIINTARNY 219,330,210
CALL TNTANG{CWY!}

Fravuad STATENMENTS

ouyY
out
ourY
ouy
our
nuT
out
10uUT
10Ut
out
10UT
InurT
ouy
10UT
ouY
auY
10UT
ouT
ouy
ouTy
nurY
cuT
ouT
ouT
ouy
ouT
ouT
auy
(EiVR §
auT
our
nuT
EARURE
nuTt
nul
ouT
(T
nut
ouT
ayT
nyr

FAPMATI 4GX 4y 3BHFLADFE  ANCGLF DOF  ATTACK  DISTRIOHTION/SIN, 11HR AT TAL Y

I STa./Tk BST,12F 4/ 1)

nyY

P P ol et el et e B e b g
COUD TV H WM EO0 TN, W e

NN
[N

NN NN N
o~ 0w

w ol N
= OO

L R O R N T R P N PR R O
OW PN S W=D O~ RD W

N
o |
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234 FORMAT{ 43H1 FUT-AF-SHAFT PLANE aif LOADING, LB./FT.//1 (Ut 31

24N FORMAT(39H1  IN-SHAFT ELANE AIR LOADING, LB./FT.//) our 52
750 FORMAT{1HI3SX,40HNUT-0F-SHATT PLANF ATR LOARTNG, LR./FT.//51X,15H OUT &3
IRADIAL  STATICGN/TH PET,L2F9.4//7) nuT 54
26C FORMATIFT, 1,12F9.4) ouY 55
270 FORMATLLIH1I 39Xy 26HTIN~-SHAFT PLANE ATR LOADING, LBJ/FT4//51Xy15HRADT OUT 56
1AL STATICK/TH PSE,12F9,4//) outT 57
2BD FOAMAT(41MY  FOMENT ABCUT FEAYTZRING AXIS FT LB/FT//} outT 58
290 FURKMAT{ LHLASX, 3THHMOMENT ABNUT FEATHERING AXIS FT LB/FT//  61X,i15H OUT 59
LRADT AL STETICN/TH PSI L2F9:4//) auY 60
300 FORMAY (F7.1412FQ.4) ouT €1
310 FORMAT{ 10X, 30HHARMCNIC SRALYSIS CN BLADF FLAPPING ANGLE(RADIANSY// NUT €2
142X, LIHLLS COMFCNENT7X,13HSIN COMPONENT/ ) _ outT 63
370 FORMAT( 10X, 52HEARMCNTC ANALYSTS CN BLADE FEATHERING ANGLE(RADIAKS) OUT ¢4
1//741%,13HCCS COMPONFNT,7X,13HSTN COMPONENT/) nuUT &5
%30 RETURN ' nuY 66

END our 87
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SUSROUTINE TNFLCW

3F  TAFLECW PFOGRAM he GTANSANTE
NIMENSICN RCU24) 43024 ) JRHDCE1L2,246) 4 AMUCI12,24) 2 ALAM{Y12,240,X112)
DIMEFNSECN PSTT24),CPSTH24)1,5PSTL264),TH{24),1124) ,RD( 24},
L ALFACT12:24)Y,COUTDRE{T2,24) ;DINPR{12,243,C012)Y,
2 DMDX{12,24)YHEAD(TT)
COMMON L1,L2+L20L4 L5 LEyLT sLAGNCHK s ALAM X ,PST, ALFAC, NX4NP,DOUTDR,
IDTNNR yNCPBME ,RHN,NYRSQ 4 FoTH 22 , INTANLITERR,ERC, EBD,ETC,ETD,
2FXC, FIC +ALFARy AOS ALS RISy THRUST yHFORCEsHPYFORCE, LTy CHy CPyCY, BN,
ACPSI oSPST o X0y ALL 3 ALHs DELAL, NHARB yC o OMEGA R, DMDX , HEAD,; NOHAR ,E2,
GAMUC RECREQ,ANINF TINLUR JGAMM NXFZ ,IMEG AR, AL AMN,
RBACWXREF yCREF+RHCC yDPST o AWMU, YMOM G XMCM NFT (121 3CNSNeVLLEL2, 24)
GAMM1=G AMM=-1,
GAMP L=GAMMEL
AMINZ=AFINFIANINF

- C03=AMINZ2-1,

100

119

127
1312

Lar

161

RNO=ARFALLCAFF ]

CALEL TNTIRSC(NP ,AMINF ¢ XREFsRLCRECYEZyReByRCHJALFAR JXP N1
WRITF (L2,107}

FORMAT ({1H1,5% ,56H POLRTS OOF INTERSECTION OF AOW SHNCK HAVE ANC RD
1TOP DISK /7 10%:8H A2ZTMUTH,Z2X,8H RADIYUS /1)

WMRITE (L2,110) (PST(1Y,,EC(T}, T = 14NP)

FORMAT iLOX.FIO.l.F10.3|

[F{XPY 130,120,131

XP=R

APELl =%XP-F2
XKPOR=({XREFENRFFERED)-{EZEXPFY*COSIAI{NI YY) =COSTALFAR)
LE{BEDLXFEI*SINIBINI)Y YA SEAGALFAR)

PHIM=ATANI XPNR/SORT({XFCR*XFNR-XREFEXPREF}*CNAY)

OHIYM= AMINZESIN{PHIMIFSTNIFHIWG
RINPO=GAMPIHPHIMM/(GAMNIIPHIMMED

RHMOI =K 1 ARD*RAD

VRAD =SQRT{lN=4, XX (PHINMN=]1 02 (CAMMEPHIMMEL )/

YJ{PHI MMEAMTA2EGCAMP %92 } )

VELT =aMINF2SDR TIGAMMERURATIN®I?,17239)

VC=VRADHVELY /CMEGAR

VES = VOSINTALFAR)

VCC = VO*CCS[ALFARY

SINL = 1. - «52% SIN{ALFAR)

RHN2 = RHAT1 * SN = VC %23 2

CNS? = COS{ALFR) .

RHNI = 7 * PR[ % (1, & 3, % COS2) = { VFLY / CYFGAR} #% 2

N7 1587 1= ,NP
RS ={1," & COCSIPSTITY / 57:2958)) * NSZ2 % 2
0N 157 J=1.NXF?

FANC (1Y = AHNZE .5 & {RFEC3 = RHOZ) % COS1Y / VLLOGS, 1Y #% 2
BLA¥M (g, TI=VvLsS
AMJC{ J,T) = VIC

NA 20 [=1,8P

INF
I NF
INF
INF
INF
INF
INF
I NF
INF
INF
INF
INF
INF
INF
ANF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
I NF
I NF
INF
INF
1NF
I NF
INF
I NF
INF
1 HF
[ MF
INF
INF
INF
I NF
I'NF
INF
1INF
LINF
2INF
ZINF
2INF
2INF
1 INF

Lo R T I S TV N
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laNaRe

124

160

178

i8g

190
200

210

220
230

240

25N

260
271

?8G0
2%0

310

TFERCIL )Y 2CU,2C0,16N
RCLIY=RCIT}/R

DO 190 J=l+NXF2
TRIXTN=RCET)) 190,190,170
Na 180 LsJeNXF2
RHNC (L, [)=RABN
aMUC (L, 1o AaMU

ALAM(L, Th=ALAMO

G0 TN 2C0

CONTINUE

CONTINUE

WRITF RHOC ,AMUC,ALAM

WRITF (L2;210}

WRITE (L2,2B0) IXFTUNRY) yKRW = 34NXF2}

WRITE {L2,290)

FORMAY (1H1+/ 43CXy20HDEMSITY DISTRIBUTION )

NN 2217 ARW = 14NP

WRITE (129230} PST{NRWYARMCCIMCL o NRW) NCL = 3, NXF2}
FORMAT (FTule12F9ak}

WRITE (L2,240)

FORMAT( 7/, 30X, 13HADVANCE RATIT )

WRITE (12,2800 (XFTI(NRWY ARH = 3,AXF?}

WRITF {L2,267)

no 257 ARW = 1,NP

WRITE {1.2,230) PSE{NRY) s LANUCTINCL,NARWI ,MCL = 3,NXF2)
WRITF (L2s7&0) '

WRITE (LZsZBOV(XFTINRW) JARY = 3,NXF?)

WRITE (L2,290)

FORMAT (THY /20X, 19HIAFLCH DISTRIRUTIAN §

00 277 NRW = 1 NP

WRITF (12,230) PSIINAW) o (AL AMUNCLNRUI4NCL = J'HXFEDI

FORMAT (/y3NX, 1THRANDTAL STATICNSFET o/ TX312F9a5)
FNRMAT {7H Pst )
ANX=NXF 2

ANPsNP

ALAMN=A,

AM=nN,

77 317 1=14NP

AYGsAH,

AVAM=n,

no 379N J=1] N¥F2
AVGM=AVENSEAMUG (Jy 1)
AVGSAVGEALAM(S:T)
AUz AMIEAYEM
ALAMASALAMOEANG
ALAMASALAME / (ANPEANX)
AMU=AMU/Z (ANPRANX)
RETURK

1ImMF
LINF
2INF
2 INF
3INF
3INF
3INF
3INF
2 INF
2I5F
1INF
I NF
I NF
INF
INF
THNF
1 NF
TNF
1INF
SINF
I NF
INF
INF
INF
INF
1 INF
JINF
INF
iNF
INF
INF
1INF
1inNF
INF
INF
1NF
INF
THF
INF
1INF
LTHF
1INF
2INF
2 TNF
2INT
1INF
1INF
I NE
INF
INF

1ra




INF 1N1

FEND
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INTERSFCTICN CF HYPERBCLOITAL SHOCK WAVE AND CONED,

160

SUBROUTINE TINTRSC (NJAFA(RC,ByCoRAD,RFTALRC, A8 XP N1

NIMENSECN RU4) ,BETA{24) ,RCS 24)
CAS=CNS 1AS)
SAS=SIN(aS)

V=AERD

AMZ = AMSAM~1.

AN = N

PPSIN = 3&C.0 / AN
DPSIR=DPSIL/57.,296
AP=h %l

ne 109 1=1,4
R{1)=0,

PSIR=N,

psS1D=0,

N1=N/2L1

DA 310 I=1.N1

110
120
13n

140

15C

1&€

17¢

RCLIV¥=20,0
NR =N
SsSIN(PSIR)
CaCnSIPSIRG
§SE=45%8
CR=COS{BETA{T)}
SB=SIN{BETAIL Y)Y
C10=CASH*C
C20==SA%%C
Ci=C1I*CRLSAS*SH
C2=C20*(RECASH SR
CA=AxSASEN*CASRCEY
Co=R*CAS=-N*SASH[
NA=C1*CIN=(C20%#C2NECP (PSS s pp2
EN=C 1N 3. {C200CALN* 2SS )R N2
FeCIRCI=-{CLeC4ETRN*SS W 2N2=A)
[F(NAY 150,110,180
Ri==F/2,0/ECEQ

IFI&]1) 20N,14C,130

IF{R1I=-N) 14r 140,209
NR=NRAL
R{NRI=R1

GO TN z0n
FO=EN/NC

SURN=FN$EN-F /I

TIFISUPDY P2CC41EC,1T7D
R1x=-FIET
G TN 12
ROOT=SORT( SLFOY
==FIRELOATEN
e 2x-F=-ROCTAN

TFIQ2} 120,18C,1A80

FLAPPING ROTNR

1INC
11INC
1INC
1INC
1INC
1TNC
LINC
LINC
LINC
1INC
1INC
1INC
LINC
1INC
1INC
1INC
1INC
11NC
1INC
1INC
VINC
1INC
LINC
1INC
LINC
LINC
1INC
YINC
1ENC
1INC
1INT
LINC
1INC

O AL DN -




a

1AC TFIR2-1) 1SC+1S0,120 1INC 51

16C NR=NRE1 1INC 52

~ R [NR)=R 2 1INC 53

60 TN 120 LINC 54

200 DaC1l#T1~(L2%C2ECB¥CARSSF4AM2 1INC 55

EsCleC3-(C2#C4E0%CRESS ) #AN2 1INC 58

IFIO) 250,210,250 1INC 57

21C RLl=-F/2,0/EEN 1INC 53

220 IFIR1-0) 300,3GC,230 1INC 59

230 TF(RI-RAD) 240,240,300 VINC &0

240 NR=NREL : 1INC 61

RINR}=R 1INC &2

6C TO 3Co 1INC 63

250 E=E/D 1INC €4

SURND=E®E-F /D . 1LINC 65

IFISURD ) 3D0,2€0,270 LINC 66

260 R1==E&LQ TINC &7

GO YO 220 . HINT &8

T 27C RONT=SQRT( SURN) 1INC 69

N R1=-FERCATEQ 1INC 7O

- R2=-E-RCOTED 1INC TV

i IF(R2-0) 220,220,240 1INC T2

¢ 280 TF(R2-RAD) 29C,29C,220 1IND 73

= 290 NR=NRGL 1INC 74

% RINR}=R2 IINC 75

i G0 TO 220 1INC 78

e 3rg RC(TI=R (1) LINC 77

s PSIN=PSIDELPSIC VING 718

& 310 2SIR=PSIREDPSIR 1INC 79

- XP=RC(N1} INC 89

i K=N1E1 INGC 81

& J=1 : INC 82

s N0 329 1=K,N LINC 83

4 J=JE1 1INC 84

2 K J=K -4 l1INC 85

v 229 9C(1}=PCIlKkJ} LINC 26

> RETURN INC E7

= FND INC 88
oy
&
!’
&
P

i
z
2
&
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[l Na Be ]

S5

128

1072

119

SURLAUTINF REVCT

RFENTRY VFHICLE STYABILITY

NIMENSTILIN PRMY(S5) ,F(6) FR{6}

DIMENSICN AlG,1M)

EXTERNAL DERIV

REAL My I Xy IY el ZodX2oll 12,73,V 4,15,16,41T7,18,1F

CNAMMON L1, L2, L3, L&, L5, L6, L7, LBy I3F,1TESTY
COMMNN Mol X 1Yo 1Z o dXZ ol T12313¢14,15¢16,17,718,ALPHA,R,
2IRG e NALPHACCOEF(20,4) sPRC,ATOR, A7,DQ,.8
TJeFHe FY s ToA L BLVREL +SYI(6Y,TCLIB) 4FRH
4y RDUM, YOUN,OQOUNCT PRNT L ZTIWX o 2IPY J2IML ZMXT,IMYO,2M20
REWIND L3

REWIND LB

READ (La) G-AI.BMC.H.ll.lY.ll.Jll,DD.llelZ.lB.l‘.!S;lb.NDIH
1o ITeTR,BL,IRMACH,MACH] +MACHZ

2+OML NALPHAL{ICOFF(T o J)2T=1 ¢NALPHA) ;Ju1,4),SIDSLP

IR (TALA(T) o 51,8)

READ (LBY ANUFS,ALANFS ¢APCCK,ITEST

REAN  (LB) AL(PRMT{I),I3]44),13F

READ {(LE) RDUFVOUNDOCLY Z22¥X, 7MY 2IM2

READ (L3}

READ (LY

READ (L3) DCyFHFY,T,Al R1,CT

IF (13F) 117,1C0,117

REAND {LBY VFRFFoATL2),4(SY{I},1=],3)

A(1,2Y = VFRFF * SIN(SICSLP/S5T7,2958)

Af{l1,1} = SCRY(VFRFE %32 -~ A(1,2) #%? - A(1,3)1%%2)
Alle1) = «AL1, 1)

A(1,s3) = -811,2)

AMU=SF(2)
ALAMO=SY(3)

NMEGA=SY(4)

GO TR 129

REAN [LH) VFREFNHMMY {SYLT) (I=]43)

120 SyY{4)1=4a(1,7)

120
142
15¢
1#0

177 ENPMAT (IH145G X1 ?HTIME FISTORY/ /76X 6HT(SEC) TX+FHULFT/SFC),6X

IF(ALL,E) 14G,130,140
AL, BY=SYI LD
1F(ACY,35)) 16(C,150,16C
A(l, 1D} =5TNSLP
NTOR = ] _ :
CRALCULATE INITL ALCFLEHRATIONS
WRITE (12,1701

1 GHV-IFT/SFO ) 26Xy OHW/ FT/SFC) (SX410HPIRAND/SEC) oSNy INHOIRANFSEC) 5K,

2 1DHR{AAN/STC) 44X 14HDOMEGRAI RAL/SECY/19X g 1OVHTHFTAIRANY , S),

3 AHPHT (RAD) ,TX G AHPSTIRACE 9 X ySHXLFTY 10X SHYLET ) 19X SHZUFTY/ /)

LINE = 13

RV?
VYT
RV7
rRV?
rRVYT
RV?
BT
RV?
avy
®V7?

T RYT

RVT
VT
RVY
RVY

"RVT

RVY
RVT
RV}
RVT
RV?
RYT7
RYT
RVT
/V7
RY?
FVT
RVY
rVYT
rPVY
V7
rRVT
RY7
LA
RVT
HV7
RVT
RVT
VT
rRVY
RV
VT
RV?
RY7
RVT
VT
V7
KVT
kW7
e4T

VDN AW e




g}

180
190

200
210

220
230

PRMT(S) = 2,0
X = PRMT(1}

H = PAMT(3)

WRITE (L2+,18C) Xo(AlLoE), 1 = 1,13)

FORMAT (4XoFB, 242X 1PTELIS 4 /7 14X, 1PAEL1S.&//)
CALCULATE TIME HISTORY

CALL RESULT (A,1,X)

HlsH /10,

KOUNT =0

TF(PRMT (5)~-1,) 210,210,200

CALL ADAMSINX,ADERIV,HL,~-1,13})

CALL ADAMSI(X,ADERIVyH1,1,13)

KONT=KCUNTEL

TFIXOUNT=-1C) 2104220422¢C

CALL RESULT (A424X)
IF(ITEST-2) 23C,250,230

WRITE (L2,240) IMX0,ZMV{,IMI0

240 FORMAT (/7710X ATHNCRENTS ACOED T0O BRING VEHILZLE INTO TRIN.-AT TaD
1 7715% 3HMXSFICo2o6H FI-LB/ 15X y3HMY=FL10,2+6H FT=LB/19%,3HMLeF10.2

250
260

270

28t
294

ng

2

eOH FT=LB//7/)
LINE=LTINEE]2
IF {LINE = 43) 270,260,260
WRITE (L2+170)
LINE = 3
WRITE (L2,1R0F Xe{A(ls1d, T = 1,130
LINE = LINE € 3
IF (X -~ PRMTI2)) 319,28C,2R0
WRITF (L2,290)
FORMAT (//7¢30X,24HEND CF CASE - END NF RUN )
WRITE (L2,3C0)
FORMAT (30X42SHEND CF JCBR NCRMAL TERMINATICN )
CALL FXITY
CALL CHECK (A NDIN ALANFS oA PUFSGAMOCK,X)
IF {PRMTI5}) 168€4320415C ‘
RETURN
FND

RVT7
RVT7
RVY
RY?
/V7
rRV7
RY?
rRVY
V7
Y7
rVY
RVY
RYY
RYT
av?

‘RY?

RVT
RYYT
avT
avT
pv?
RVY?Y
RVY
RVT
RY7
RY7
VY
RYV?
RVT
RVT
RVY
vy
RV?
RV7
LR

T eyt

- 129




130

100

110
120

130

140
150

160

17C

18C
19¢

2rnt

SUBRAUTINE DERIV (X,A}

DIMENSTCN PRMTIUS) +FU6) sFRIGE) +A19,413}

REAL My IXoTY ol 240XZ011 ¢12,413,14,15,06,1T7:18,1R
COMMON LY, L2y L3y L4y LS, L&y LTy LBy I3F, [ TESY
COMMON Mol X ol Y olZodXT o 11g02 13 1ae 15406+ 1T+T18ALPHA,R,
ZIR G+ NALPHA JCOEF(2044) 4ENC,ATCRy 4240040
Iy FHaFY e TyAL Bl VRFL oSYI(&), TOLIB) FR M
Gy ROUM,VOUM ODUN CT PRI T ¢ ZIRNZIZINY (2L ML IMX0, ZMY O, IMI0
UV = SCRTLAIL,10%ALL,1) £ A(L,200A01,2))

IF (uv) 110,10C,010

ALPHA = 1,57C8

G0 TO 120

ALPHASATANL-A(1,3)/UV)

SINT = SIN{A{1,8))

COST « COStALL.8)) .

Cosp, =z CcoSia(l o))

SINP = STNIA{L 9})

CO5PS = CNSCAL),10)) . 4

SINPS = SINPAL(Ll,1C))

IF (A(1410) 14C,130,14¢C

RO = 1,5700+8(1,2)/748S1a¢l,2})}

GA TN 154

RD = ATAN(A(L.2)/788141))

SIRD = STH(RDY

CORD = COS{RO)

COSA = CNS (ALPHA)

SINA = SIN {ALFHA)

FR{L) = (FH # CORN - Fy * SIRC) / M

FR{2) = (FY ® CORD & F¥ & SIRCY /7 M

FR{IV=T/M

FR(4)= ( Bl* CORO <AL® SIRO )/IX

FR{S5 )= ( Ble SIRO gALlw CORC Y/71Y

FR(&) = CQ/IR

VREL?=( ACLlel)®AT1,5)) E A(1 o2)%A01,2) & AlL143)%A(1,3))8vDUNSS2
VREL = SQRT( VRELZ )}

TFIALPHA=CCFF{1,11) 17C,170,:80

fa=]

Je2

n0 YO 2210

IFIALPHA=-CCFFIMALPHA,L)Y 200,160,190
1AsNALPHA=]

IsNALPHA

A0 T 230

NO 210N [=] yNALPHA

[F{ALPHA=CCFEF(T,11) 220,220,210

210 CONTINUE

T=NALPHA

220 1A=1=1 |
230 AL1=CNEF(TA,1)

ALZ2sTOFF(T v

DRV
ORY
DRV
DRV
DRV
DRV
nRV
DRV
DRV
PRV
DRV
DRV
DRY
DRY
DRV
DRV
DRV
DRV
DRV
DRV
NRY
DAY
DAY
DRV
DRY
ney
DRY
DRV
NRY
DRY
DRV
DRV
DRV
DRY
DRY
DRV
DRY
DRV
DRV
DRV
DRV
DRV
DRV

1DRV

10RY
10RY
PRY
PRY
nav
NAV

-3 JEN N W U

I
-2

et
SN

1%




740

28]

DAL=ALZ-ALL

Fl=(AL2~ALPHA} /DAL
F2=(ALPHA-ALL} JCAL

CLR=F1 #COEFULTA,ZVIEF29CCEF (] 2}
CDB=F1 SCCFF{TA,IVLF29CLEFI(] o1
CMB=F1 #TOEF{IA,41LF20(CEF(] v4)
CLBV=CLE*VRFL2

COBV=CNESVRELZ
CMBV=CMR*VREL2

COMA = CPAV * CCSA ~ CLEV * SINA
F{1) = CCMB * (CRQ / M

F(2) = CCMB * SIRD / M

F(3) = (CLBV ¥ COSA & CCEV ¢ SINAI/M
Fl4) = -CMBV # SIRO / 12X

FI5) = (MBV * CCRO / TV

Fls) = F(2}

TFLITEST=-1) 25( 4,240,250
TIMX1=(FL4EFR(4)~(BSFR(2IEEMCHRF{2) ) %M/ I XinT3
TIMX2={FR{ZIEF {211 #A2 SN *T 4/ 2
ZIMX=ZIMXL~22M%2

ZIMY1=F{S}EFR(E)

T7MY 22 (BsFRUL)EAZ*{FR(ZILFIAVIEEMCHF( LI YoM TY
27MY=ZZINYIEZIMY2

TIMI==-(FRU2VIEF LAY IRMEAZ /I T

IMX(}= 7ZMXL*IX/E3-2IMX2912/ 14

LMY= ZIMYETY

IMIN= TIMZ*1Z

ITFST=3

Ad241) = AL 6 )*BLL42)1-A11,5)%A11IVEGHSINTL FILIEFR{LD

Al2:2) = A{L,410A(L3)-201,6)8A(0),1=-GoCOSTASINPEF(2)EFR(2)
Al243) = ALY »SINA(L, 0 Y=2{1,400R1),2V-G*COSTHCNSPEFI2IEFRI3)
G6244) = A{1l 4 9%A(1 514 11EALL,,SIRALL6I*I26(FEGIEFR{G)~(RSFA(2)

1 GRYMCHF (2] )4M/IXN)#T3=-[(FRE2IEF (&) kMxaAT YEI4/17  ~2TMX
A{245) = A{1 4 )*A(L,6 2 I0CETas(Al146)2A0 16 -A{1,4V%A(1,4))E8F(5)
TGIRRFR{LIEAZP(FRIZIAF LIV EANCHEL L)) *M/IYEFR(SY =1ZMY
BE2y0Y = [8%A{Y 41 %0 ) SVGTAI2¢4)=A(1,S)*A{]1,61I*IT-U(FR(2)VEF L&)
1 beMRAZ V1T —TIM7

V(2470 = ALZ246)-FR(H)
A12,%) = A{]1,5V%COSP-A(] .6} 2SENP
ALZ2y9) = A{1+4)E0ATL, 5V 4SINFEAL] ) *COSPI*[SINT/CNST

02417 = (201,51 2SINPERALL, 6V FCNSPY/COST
AA = ALY, 1 IFCOCSTE(ATL L2V #SIAPEALT 2 I2CNSPIXSINT
B = Ally2)*COCP-A{1,3)48INE

Ar2,11) = AAXCCSPS~RRESINES

Af2,12} = AAXSINPSERBB*CCSES

A(2e13) = =B(11I4SINTEC(AL] 2 #SIMPRA{T,3)IXCOSP) QST
RFTURN

FNn

NRYV
DRV
nRyY
('[.3 ]
NRY
nay
nay
nRy
DRV
Dry
DRY
DRY
DRV
DRY
nNRy
oRy
DRV
DRY
neyv
DRY
ORY
nAY
ORV
nNRY
PRV
NRY
nRy
nRY
Dav
nRV
pRY
DRV
DRV
DRY
DRV
DRV
fuy
DRV

ney "«

PRY
PRY
ney
nav
ney
DRY
ney
NRY
RV

131

e




132

SURRQUTINE CHECK (A NDIF AL AMFS  AMUFS yNMOCK X}
DIMENSICN A(9,13),PRMT(5} ,F (6} FRIG)
1 JRHNC (12024 o YEL4A) yALIN(12 42460, AMUCI12424)
REAL Mo IXsoTYelZoedXZollol2413914,15,16:.17,18,1IR
COMMON L1, L2y L3, Léd, LSy LGy LTy LAs 13F, ITFET
COMMNN Mol %yl Y¥alZsdXZoT1902 e03474415,06417,784ALPHACR,
ZIRGG o NALPHAZCGEF{ 2044 ) 4PMC,NTOR,,AZ,+D0,B
FoFHFYy T4AL 4RL JVREL ¢SY{4), TCLIB)+FRWH
Ge RDUMyVDUPN 4IOUM CToPRIFT 3 JIMX yTZMY L ZTIME + IMXO,THY N, T MI0O)
Y1{1)=ALPHA
FIMEZAR= A(Y,T7) %R
CCN=1.0/CMEGAR
VREL=SORTIATL»1)%2 (L1 )EALL +2V%ALL42)EACL,3)%A0]1,3))
IF{Al1,1)) 11C100.110
1n¢ RU‘I.ST(B‘A{IQZ"‘QS(l|l|2"
0 179 120
110 RO = ATAN (A(Y.2)/7A01,1))
12¢ CNRn = COS{RN)
STRO = SIN{RQ)
YU{(2)=VREL*COSIYI IV *CON
ITFINMNCK-1} 13C,160,130
130 TF{Y1{(2)) 140,150,140
140 Y1302y Q{2V+STMIYLLYD Y /COCSIVIML) )= SxCT/SORTIVYII2Y&RZESY(2)882 )
aGn TN 170
150 Y1{3)=, ¥t VPFL /CMEGARESCRY{ {VRFL/CMEGAR) $32=2 2(T})
GO TN 1310
14C YL{3V=VREL®SINIYLIL}Y) FCPECAF
179 Yllad=A{(1,7}
00 2N [ =144
DRDY=Y1{T}=-5Y{1)
TRFIABSIEDCYI-TOLUTYY 2GC 200,180
180 IFISY(I )} 160,210,190
19C TF(ABSIDDY/SYLT))I=-TLLI{TEA)) 200,200,210
200 CONTINUE
NTNR =32
PAMT (S5} =1,
RETURN
210 REWIND L&
220 PRMT{1})=X
PRMT (S5} = C,n
[3F=1
AMYF S=Y1(2)
TLAMFES=Y1( 3}
1YFST=2
RFAT (L 8)
WRITE {(L8) AMUFSALAMFS (AWOICKLITEST
WRITF (LAY ALUPRMTIL) ,T=L44),13F
WRITF . 8} ROUMy VUM CrUNy 22V X 2 7MY 7T MY
WRITE (£8) VPFLL AL 3 Y101V ANMUFS ALANMFS
TFISY(3DY 240,270,240 N

CHx
CHK
CHK
CHK
CHK
CHk

CHK

C HK
CHK
CHK
CHK
€ HK
CHK
CHK
CHK
¢
CHK
€ HK
CHK
CHK
CHK
CHK
CHK
€ MK
CHK

CHK
C Hx
1CHK
1CHK
1CHEK
1C
1CHK
1C Hi
CHK
C HK
CHK
CHK
CHK
CHK
CHK
€ HK
CHK
HK
C HK
(. HK
£ HK
C HK
C H¥
{ HK

DWW N




-~

230

240
250

267

27¢C
280
290
300
310

36N
370
3ern

390
400

CCN=Y1(2)

GQ TN 285N

CON = YI{3
REWIND L3

R FAD L3}
1T =1,NP)

1/5Y(3)

LECN NXFZ2Z,NFE L {ALAMEY,THAMUC T 1Y, RHOCT 1)y J=1,NXF2%,

READ (L2} NTORQ2+P2,OMECA, ALANMD AMU,TARQSV s ALFAR

TF(SY(2t
CONL=Y1(2)
60 70 780
CONl=Y1{2)

2TC, 26N, 270

/SY(2)

TE(SY(21) 300,290,300

IFISYI(2H)
TF(SY(3))
DO 329 1=1
op 3720 J=1

33C¢,210,330
38N, 210,350
s NP

s NXF 2

AMUC [J, EY=CONY#AMUCLY, 1)

GN TN 3740
no 340 1=
on 347 J=1

T ALAMIEJ.T1=CCN

fNP
s NXF2

AMyc {J, 11=CIrN1

ALAM{ S, 1)=
GO TD 3719

T NN 380 I=1

no 369 J=1

CONSALANILI,T)

e NP
tNXF2

AMUC L 1, 23=CONL2AMUCES 1)

ALAM(d, )=
1F (vléa))
CONY = (.0
GN T 410
COML=2./Y1
ne? = (all,
P2 = (A1
REWINA L3
WRITE (L3}
11 =14NP)

CWRITF (L2}

RETURN
END

CON*ALAMI U, 1)
390,380,390

(at
€} * CORO - 8{1,4}) = SIRD ) * CaONI
+5) * SIRD & A(144)#%CCRCI*CONL
LCOR G NXF2,NF o { (ALAMIY» T AMUCL Yy [) ,RHOCT D T Yy J=1,NXF2),

RTCR Q249220147 oY {3}, ¥Y1(2),TCRESV,Y1(1}

CHX
CHK
CHK
C
CHK
=K
CHK

CHK
CHK

CHK
CHK
€ HX
LOHK
2CHK
2CHK
2CHK
CHK
LCHK
2CHK
2CHK
20 HK,
CHK
1€ Wi
2CHK
20 HH
2CHK
CHe
CHK
CHK
CHK
CHK
CHK
CHK
CHK
CHK
. HK
CHK
CHi
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SUBRNUTINE RESULLY (4,1 J,.x} RST 1
OIMENSION A(S.13Y,FR{6Y PRMT{S) RAY 2
REAL My DXy IVl Z0JXZ 30101201 3,04408,15,07,18,IR R ST 3
COMMNN L1y L2y L3y L&y, LS, LGy LTy LB, 13F,1TEST RST 4
COMMON Mol X @Y T2 o XZ o 1121203, 04,15,16,[7,18,ALPHA,R, RSY 5
2IR G o NALPHAZCOEF{2044) +BMC NTNR;AZ4DQ¢B RSYT b
F,FHy FY s THALBLIVREL oSYU{& ) TOLIAL,FRH RST 7
4e RDUM, VOUM ,QDUM,CT,PRET,ZIV¥X,2ZPY,TZML, LMXD,ZMV(,IM2I0D RST 8
C 1J=] RENUCF MAGNITUDE " ORSY 9
c 1J=2 RETUAN REDUCED TERNMS 10O CRIGINAL FORM RST 16
O0UM2=0DUN®ONYM g8T 11
VO2sNDUM2*REUHM RSY 12
1F({1J=2) 1£2C,130,100 RST 123
100 DG 110 J=1,2 1IRST 14
Alledizd0) o2V /VDIUM 1RST 1%
110 At1.JELCY=ALL,JELOY/RDUN IRST 16
po 120 J=4,7 1RSYT 17
120 AQL,J)=A(1 .08 /0CDUM 1#ST 18
¥=XeNNym i RST 19
H=H® DDUM ' RSY 20
I X=[ X®xOQOUM?2 RST 21
1Y=1Y#OQUM2 RST 22
[2=17#0DUM2 RSY 23
JAI=JXIH0DUM2 RST 24
TR=IR*00IUM?2 RET 25
Y=MEV(I2 RSY 26
c=G/V02 RST 27
RETURN /ST 28
130 NO 140 J=1,43 IRST 29
A1, JY=A11,3V%\v0UM 1RST 20
140 A(1,4E610)=AL1,E10)*ROLY 1RST 3
N 157 J=4.7 iRST 32
150 A{l,J1=21(1,J)*[DUN IRST 33
X=X/NDUM RST 34
H=H/NDUN RST 35 }
T X=2l X/00UM2 RST 36 o
Iv=1Y/00UM2 RST 37
1Z2=17/00UM2 ‘ ) RST 38
JXI=JXZ /ODUN2 fRSY 39
[R=IR/0DUM2 RST &0
M=M/YN2 ASY 4l
G=GxV02 AST 42
RETURN RST &2
END RET 44
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SUBRMUTINF ACARSI{T A, DERIV,E,Kyh)
DIMENSTEN A{9,13)

DO LODPS Ch THE SECOND SUPRSCRIPY IN THE A ARRAY #PE INDICATYED BY

L

J=1U1IN IN THE COMMENTS. THE SUBSCRIPT J nNENOTES THE JTH COMPONENT

0F WHATEVER VECTOR IS TRCICATEC {(f.Eey THE JUTH JCHMPONENT NF X, F,y
FTC. ). SFCOND SURASCRIPT [S CMITTYED [N THE COMMENTS (l.EasAl=A{]l,d
A2=A(2,J)+ETC. ),

NOTATIQN--
T=INDEPENNENT VARIABLF
A=ARRAY OF DNEPENDENT VAFIABLES ,OERIVATIVES,RACKWARD DIFFERFNCES,
DFRIV=NAME OF THE SUBRCLVINE THAT CALCULATES THE DEREVATIVES
AND FIRST SUNMS
FiXeT) AND STORES THEN TN A2 FOR J=1{1)N,
HeINCRFMENT NF INTEGRATICK (I,Ce s INTEGRATTON STEP,STEP=-SIIF,OR
NELTA T)
K=ENTRY CODE (CEFINED PELCW)
N=NUMBER OF FIKSY ORDER CIFFERENTIAL EQUATIONS

FOR & DISCLSSICN NF THE WFTHOD SFF NASA TH D-29356, SELF-STARTING
MULTISTEP MFYHLNS FOR THF NUMERICAL INTFGRATION 0IF ORNDINARY
DIFFFREATIAL FCUATICNS, BY wniLLIAM A, MERSMAN: JULY, 1955,

Fhv<Y PCINT--RFGIN SURRCUTIKE-~

1F tHY 110,700,11C

100 CALL EXIT
11C NT=H

R=T
MzN

SELFCT MINE--
A, TORWARD STARTER (K=0)
Ry, BACKWARN STARTER {K=-~1)
Cs TNTEGRATE (NF STEF WITH+ PRECICYTDNR - CORRECTOR (K GFE 1}

[ () 130,128,470
--FQOQ0R WA ED -2 £ CKKWARD STARTFR -~ = = = =« -

H IS 5«71 TC -H iF THE FLRWARD STAAYER IS REQUESTFED,
THFE CONING TS5 BRITTFN FOCR THF EACKWARA STARTER,

HEFIRE THE FORWAPD N PACKWARD STARTFPS CAN BE EXFCOHTED THE A
ARRAY MLST CFNTAIN --
Al=¥", THF INITYIAL VRLUES CF X FOR J=1{1VNy ALSN SFT T=T1, THF
INITIAL VAILF OF T,

120 NT==NT

)

ADK
ADM
ADK
A DM
ADM
ADM
ADM
A D
ADM
ADM
ADM
ADM
ADM
ADM
ADpM
ADM
ADM
ADM
ADM
ADM
ADM

ADM
ADM
APM
ADM
ADM
ADM
ADM
ADM
ADM
AOK
ADM
AN
ADM
ADM
ADM
ADM
ANM
ADM
ADM
ADM
AnM
ADw
ANM
ADM
ADM
ANM
ADM
ADM

E-I IR IR I RS
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130 NanT /1440,
CALL NDERIVIB,A)
NN 159 J=1.m
A{9y)¥mi(]l,J)
AlByd)=A(1,0}~CuSoDTRA(2,))
N0 140 I=3,7

140 A{I s JI=A(2,J}

150 FCNTINUE

STATEMFNTS 2 = 24 CALCLLATES FO, SAVES XN, SETS FOsFl=F2=FisF4,
AND COMPTITES FS6 [THE FIRST SUM AT TaTOL4H), THIS COMMENT, AND ALL
FURTHER CCMMENTS FOR YHE CNRWARD STARTER, APPLIES TO THE BACKWARD
STARTFR, 7OC, IN KHICH CASE REPLACE Fl AY F~1- F2 AY F=2, F3 BY
F-3, F& AY F-4, FS6 BY F%0 MND x1 TO X& BY X3 TO X~4.

THE & ARRAY NOW COCNTAIANS FOR Js]1{1IN
Al=X"

A2=s¥1)

A3sFn

Ab=F D

AT=FN

AR=FS4 CR FSO

49=xX9

hlaliBsXsleNuReRalaNa RNy ie Ne Nal

D3 260 1i=1,8
16" Aasg-NT

SEY T=TREH OR TsT0=H

[a e Ty )

g 172 J=1 ¥ o
170 801, V=28, JIEN*(11 07537 4 J)=66,00AL{6,J)6192,N*%A15,J3)1-A30,0%A( 4,41
1-146T.N*AE3,J))
CALL NERIViB.+A)
N0 187 J=1.¥#
18C A4, J)=8(2,4)

A NNw CONTATNS FOR J=1 (1)A
Al=X]l IR X-=1
A?=F1 NR F=|]
Al=F )
A4=F 1 NR F=1]
AS=ED
Afk=F'y
_bt=FEN
+ A=F S4 CR FE0
493"

P Nt B - B o Bibn B T B o T B B |

#3R=-NT

SFT T=TCE2ZKE NR T=19=7H

g e
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ADM 51

ADM 52
1ADM %3
1ADDM 54
1ADM 55
200M 5§
2AD 57
1A0M 58

ADM 89

ADM  AOD

ADM &1

ADM 62

ANM 63

ADM 64

ADM &5

Al H6

ADM 67

ADM AR

ADM &9

ADM 10

ADM Tt

ADM 72

ADN T3

ADM T4
1AM 7%
1ADM T8
1ADDM T7
1ANM 78
1ADN 79
2ADM 80
ZANM B8]
1ADM 92
1ADM  BY
2ZA0OM B4
ZADM 85
1ADDM BS
LADM  BR7
1ADM  8R
1ADM 89
1AOM 90
1ADM 91
1ANm 97
14DM  §3
1ANM &4
fjANe S5
1ADM 94
tAGR  S7
1AM 98
1ADDM 93
1AUM 12219
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alsNslaNalsNaRake e e Re)

OO

AMNTIOTON AN

N T

Do 190 J=1,V¥

1ADM 101
2ADM 102

199 AGLeJY=AIR s JY-D*{11,0%8(7,J1-B2,0%A064J}ET20.0%A(5:J1C1522,08A(4,J2ADM 103

1161429, %A 13,J))
CALL NERIViE,.p)
ng 20n J=i M

20C AlS5.4¥=002,0)

A NDW CCNTAINS FNR J=l(1)A
Al=X2 OR X=2

A2=F2 NR X=-2

A3=F)

A4=F1 CR F-1

AS=F2 (R F=2

A6=FN

AT=F O

AB=FS4 CR FSO

49=X0

A=R-NT
SET T=TCE&3H OR T=TO-3H

NGO 219 J=],.¥

1ADM 104
1ADM 105
2ADM 1F6
240M 1C7
1ADK 1C8
1A0M 109
1ADN 110
LADM 111
1AM 112
140M 113
1ADM 114
LADM {15
1ADN 116
1A0M 117
1ANH 118
1ADM 119
140M 120
1A0M 321
1ADM 122
1ANM 123
200N 124

217 ALy JY=A(R JIEL* (2T, 008 Tl -6100%A16,J1-1632:.0%A15,J)=-13T4O0CAL42ANM (25

1ol =1451.0%A(03,4})
CALL DERIVEE, M)
N 227 J=1,V¥

2270 AlS, 3V =212,4)

A NfW CCHTAINS FOR J4=1(19M
41=X3 DR X-3
A2=F3 OR F=2

A3=F"
A4=F1 NR F=1
AS=F 2 NR F=2
As=F2 NR F=1
AT=Fn
A9=FS4 LR F&N
AGz=X N
3=A-0T

SFT T=TrE4H Ok T=TN-4H

no 230 J=1,¥

14DM 126
1AGM 127
2ADM 128
20DM 129
1ADM 130
1ADM 13
1ADM 132
1ADDM §32
1ADM 124
1AM 135
1aD% 136
LADM 137
1anv 128
1ADM 139
TADM 140
1ADM 141
1ANM 142
TADM 143
1ADM 144
1ANM 145
2A0M 146

2730 ALy Jh=81d, JV=N206T5,02 8 (T, JIE19N2,0%AL6 4 JIE1104, N85, J)E1586,0%A2ANM 147

LlaydlElall3, %3, 4))
Cail AFelv{P,A}
NN 247 J=1,M

147M 14%
1ADM 149
2AD% §51
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240

AlT,Jh=002,J0)

A NOW CCNTAINS FOR J=1{1)A
Al=X4 OR X=4

A2=F4 OR F=4

A3=F0
A4=F]1 DR F
AS5=F2 NR F
A5=F3 OR F
A7=F4 DR F
AB=F 54 CR
A9=X"

0

D 250 J=l,¥

2A0M
1AOM
1ADM
LADM
1ADDM
1ADM
1A0M
TADM
1ADDM
1ADM
1A0M
1ADM
iA0M
2ADM

2590 A(SyJ)=A(T,JIECH(2T.0%8 (T4 Jh=145.0%A(6, ) E336,0%5A(5,01~462.,0%A(4,J2ANM

261

LYE965.N*AL3,4))
:E2 N
CONTINUE

STATEMFATS 2R THROUGH 28 COASTITUTE AN I1TFRATION LOOP (WITH EIGHT

ITERATICNS) FCOR THE FORWARD (R BACKWARD STARTFR,

QURING THE IFERATECN THE & ARRAY CONTAINS FOR Jj=it{1IN
Al=X1,X2¢X3y OR X4 == CF XeolyX=2,%=3, DR A=4
A2=F1,F2,F3, OR F4 -= (R F-1,F=2,F-3, DR F=-4

A3=F {CRIGINAL VALUE)

A4=F 1 NA F=1 [(CURRENT VALUE)

AS=F2 NR F-2 (CURRENT VELUE)

A6=F3 Nk F-3 {CURRENT VALUE}

A7=F& NR F=4 (CURAENT VALLE}

AfB=F 54 CR FSO (CURRENT VALUE)

a9=xn (CRIGINAL VALUE)

AFGIN CALCULATICN 0OF RACKRARD DIFFERENCES --
EF (K)Y 281,280,220
DIFFERENCES F{if FONWART STARVER --

THFE A APRAY COCAMTAINS FCR J=1(1)N
Al=X4

A2=F &

Al=FD

Aq=F 1

AS=F 2

AEzF Y

AT=F &

AR=F S4&

A 9= D)

1A0M
LADM
1ADM
ADM
ADM
ADM
ADM
ADM
ANM
ANDM
AOM
ADM
ANM
A DM
ADM
ANK
ADM
ADM
ADNM
ADM
ADM
ADM
ADM
ADM
ARM
ADM
ADM
ANM
ADM
ANM
ADM
ANM
ADM
ADM
t O™

15}
152
1%3
154
155
156
157
158
159
160
161
1¢2
1&3
164
165
166
167
.168
169
170
11
17?
173

174

115
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
156
157
198
199
200




S0 [ 2alg] oan

[z Ne Nel

[ Ea

ADTIIAMONAAONOOANNNYNO0

28C 0N 320 Jul M 1ADM 201

100M 202

STEP ONE : 1404 203
1AD# 204

Al1,0)24(9,J1 1ADN 205
A2,0)m803,J) _ ‘ 1ADM (95
NO 290 13,6 200N Z07
29C ACI,J}sATICL,J1=A11,J) 2ADM 208
1ADM 209

STEP TWC 1ADN 210
1ADN 211

DO 300 Ixl,3 2ADW 212
Ls7-1 240% 213
300 ACLsJ)s2(Led)=A(L=1¢d) 240M 214
1ADM 215

STEP THREE - 1ALA 216

. 1ADM 217
CAC6 I EALE I =B(5,0) . 1A04 218
805, ) 2A(5,J1 =814 4J) : 1A0M 219

: 1408 220

STFP FOUR . 1ADM 221
1A0M 222

AL6y I =A(6,01=8(5,J) 1apn 223
PO 319 11,3 | 20DM 224
L=6-1 " 2ADM 228
310 AfLyJi=A{Lydd= VILEL ) 2404 226
1ADS 227

STEP FIVF 1400 228
1ADM 229

ATy J)1=815,0)=816,d) 1494 239
Al4y J)=B14¢dV=81T¢J) 1404 231
220 A05,J)=A(T,d)=A(6,0) 120M 232
A 233

THE DIFFERENCES OF FO HAVE EEFN CONSTRUCTED ACCORDING TO THE ADY 234
FOLLONING TABLE. AN EXAMPLE OF THE NOTATION IS 20573, WHICH MEANS ADK 235
THAT THE SFCCNE TTEM STCREND IN THIS COLUMN (INDICATED RY VHE FIRST ADM 226
DIGIT 2) 1S THF SECOND CIFFFRENCE (INDICATED BY D2) OF F3, THE  ADM 237
SECUND CRLUKN 1S THE DATA THAT WAS IN THE A ARRAY AT THE TIME NF  ADM 238
COMPLETION €7 THE ITERATION. AL TABLE VALUES #RE FOR J=i(1)N.  aDW 239

- : ADM 240

LAC STEP CME STEP TWC STEP THREE STEP FQUR  STEP FIVE ADM 241
ADM 242

AL X4 IXC . ADM 24}
A2 F4 2FC ‘ ADM 244
A3 EN 3DIFY 4N1FO ADM 245
A4 Fl 4DIF2 3IN2F2 IN2F1 202F0 ADM 246
AS F2 SOLF3 2n2F3 202F3 2n3F2 INIFN ADM 247
A6 F31 &D1F4 1n2F4 1N3F4 1D4F0 AOM 248
AT F4 1N3F1 ADK 249
AR FS%4 ADM 25N
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[ lr W |

fnln ]

140

A9 X0 ADM

ANM

NOTE ~~ IT 1S ASSUMED THAT CaF4sC4F3IsN4F2aN4F1anaFOsCONSTANT ADM
ADM

THE A ARRAY NOW CCNTAIAMNS FOR J=1{1IN ADM
AlsXn ADM
A2sF0 ADM
A3sD1FD ADM
A4sD2FN ADM
AS=N3FD ADM

A 63D 4FO ADM
AT=DIFL ADM

4 8=FS4 aNM
A9=XN ADM

. AOM

FSO WILL NOW BE CALCULATED AND STORED IN ADM

A DM

Na=n ADM
330 NO 34N U=l ¥ 1A0OM
340 Aia.Jltnil.Jratt(zv.o-a(e.aaaae ORA({S,J)E60.0%A(4,J16120.00A13,J)E1ADM
1720, 04402, J1) ADM
ADM

END NF FORWARD STARTER ADM

ADM

CALL DERIV{T,A) ADM
RETURN AOM

ANM

DIFFEREACES FCR BACKWART STARTER ADM

ADM

15C NN 390 Jsl v 140m
1A0M

STEP ONE 1ADM
1ADM

ALY, JV=R(G ) 140M
Al2yJV=a(3,4Jd) 140M

DO 3670 23,6 2A0M

360 AlEydt=AlT 4 J)=A(1E],4) 2A00
. 1a0M

STEPS ThG, THREE AND FCUR 180M
1A0M

nNo 380 I=1,23 2A0M

Lab 2ADM
LL=TE2 ZADM

370 ALy JI=AlL=1,J)=A(L,J) 2ADM
LalL-1 240M

1F fL=Lt) 277,280,370 2ADM

IRr CONTINYF 2ANM
160 CCNTINUE a0
ANM

THE DIFFERENCES NE FN F2VF REEN COMPUTEN ACCARNEING TN THE ADM

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
2an
212
273
274
275
276
217
278
279
280
281

2e2
283
284
285
286
287
288
289
290
291

292

293
294
295
296
267
258
299
ann




SO0 ONOONHNA0D0D OO OO0 ONNOADN00ODO 0000

FOLLOWING TABLF, AN EXEMPLF 0OF THE NOTATION IS 2D2F-1. WHICH ADM 301
MEANS THAT THE SECCND ITEM STCREL IN THIS COLUMN (INDICATED BY THE ADM 202
FIRST DIGIT 2) IS THE SECONC DIFFERENCE (TNDICATED RY N2) OF F-1, ADM 203
THE SECCND COLUMN IS THE DATA THAT WAS IN THE A ARRAY AY THE TIME ADM 304

OF COMPLETICN OF THE JTERATINN., ALL VALUES &ARE FNE J=L{ 1IN, ADM 208
ADM 204
{ 0C. STEP LNE STEF THC STEP THREE STEP FOUR ADM 207
AOM 308
Al X-&4 1XC ANM 309
A2 F=4 2F(C ADM 210
A3 FO IN1FQ ADM 3]1
Ay F=-1 4DIF-1 3D2FC : ADM 2]2
AS F-2 501F-2 2D2F-1 2D3F0 ADH 313
A6 F-3 &DIF-2 102F~2 103F-1 104F0 ADM 314
ATl F-=4 ADM 118
AB FSO ) ADM 218
A9 XD ADM 37 )
] ADM 218
THF A ARRAY NOW CONTAIMAS FOR Jd=1(1)N ADM 319
Al=sX0 ADM 220
AZ=F0 ANM 121
A3=N1FO ADM 222
A4z} 2F0 ADM 223
AS=D3FD ’ ADM 324
Ab6=N4FD AOM 225
Al=f =4 ADM 326
AB=F §0 _ ADM 327
A9=X( ADM 328
. ADM 329
END NOF BACKWARL STARTER . ADH 33D
ADM 331
GO TN 330 ADM 332
ADM 233
BEGIN INTEGRATICN WITH THE ADAMS-BASHFORTH PREDICTOR AND THE ADM 334
ADAMS-MCULTCN CORRECTNR, AT THTS FNTRY POINY THE A ARRAY CONTAINS ADM 338
FOR J=1(1IN ADM 33%
Al=X1 ADM 217
A2zF 1 _ ANM 338
A3=D1F1i ADM 339
A4=02F1 ADM 240
AS=D3FL ADM 341
AG=D4F | ) ADM 342
AT=DSFT ADM 343
A B=F S\ ADM 44
A9=PREDICTEL VSLUE OF FT FRCM THE PREVIAYS TNTEGRATION STEP ADM 345
ADM 345
WHERE FlsFI{XITCEIH} TNEIH)s 1514243 vaue ADM 247
ADM 348
NSFT SHOULD AE NEARLY 2ERC. AND IS AN INDICATINN OF THE ACCURACY ADM 349
NF THE INTFGRATION,. ANM 35n
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40C

410
42¢C

430
1

440
459

. ADM

= AL AMS ~-~BASFFORTH PR EDICTONR = ===« AN
ADM

BEGIN PREDICTOR ADM
. ADM

NO 530 KK=l,.K 1ADDM
BR=BLDT 1ADM
DN 420 J=l,M ‘ 2A0m
1=7 2A0M
Al 4)=2(1-1,J) 2ADM
T=]-1 ’ 2ADM
IF (1-2) 410,420,410 200M
CONTINUE A 0N
NzaNT/1440,0 1ADM
N1 430 Jul,# 2400
AlleJi=AlRy JVELO(4TS, 09207, JIES02,0%A(6,JYE540,NEAIS,SV16600,00A(4,24DM
JIET20.C%A (3,000 1ADM
CALL NERIVIR,A)Y . : 1ADM
N0 450 U=l ¥ ZADM
N0 449 L=3,1 ) IADM
AlLyJI=AIL=-1,d)-AL,J} 3A0M
CONTINUE 2A0M
LADM

THE SOLLTICNS XITE1Y=XCTOELTECTIdHY, DERIVATIVES ANDN BACKWARD 1ADM
NTFFERFNCES HAVE REEN CCMPUTED IN THE DRDER INDICATED YN THE 1A DM
EOLLOWING TABLE 1ANM
1AM

Lnc, CAF THO THREE 1A0M
1ADM

At X XitE1} 1ADM
A2 2 | FLIE) 1A0M
413 NiFt F1 CiIF(T1E1) 1A0M
Ay N2F1 NIFI C2FLILY) 1ANM
AS Narl L2F1 FaF¢Iclt ‘ 1ADM
Ab NAFE DAaFy PaFLIL1) tAOM
A7 N5F} nafFi C5F (I61) 1ADM
AR FS1 1A0M
1ANM

FND DRTECICTCR 1ADDM
1A0M

-=ALANMS-MOQULTICN CORRECTNER = @ @ = = = = =]ANM
140N

REGIN CCRPECTCR 140M
1ADM

THF A ARRAY CCATATNS THE FOLLCWIAG FROM THE PRENDICYDNR FOR J=1( 1IN JACM
(THE LEADING ™ [N THF ENTRTES MEANS PRENICTED VALUFR)Y 1ANM
1AM

Al=PYX(TEL} 1AM
A2=PFIIEY) - 1AM
A3=PNIFELTELY 1ANM

351
352
353
354
355
3%¢
3357
358
2499
2460
361
362
3¢3
It4
165
366
k1.3 J
348

Lo




DO D

EEniaEaialeBalslalalaNelaEnEeEnlslaaRnEa e xiaNale B e Ny R NaleNaNe Ny

A4xPD2FELELY 1ADM 40]

A5=PDIFLE6]) LANM 402
AE=PNGF (TE]) _ LADM 403
AT=FDSF (161) 1ADM 404
AR=F S| 1A0M 40S
1ANM 406
480 NN 47N J=1,N 240M 4C7
Aily J1=A(1,J16475.0%N*A(T,J) 2ADM 408 /
41C A9, ) =AL2,4) 24DM 4C9 i
CALL NERIV{B,A) 1ADDM 410 ;
48C DD 507 J=1,N 240M 411
DELTASA(2, JV~A (G0} 20DM 412
DO 490 [23,7 3ADM 4113
46 A{1,J)=A{1,J)ERELTA IADM 414
50C CONTINUE 24DM 415
. 1AGHM 416
THE CORRECTCR FORMULA HAS NCW BEEN APPLIED TO THE PREDICTED 1ADM 417

VALUES, AND THE PREDICTEC RACKWARD DIFFFRENCES HAVE REEN ADNJUSTED 140M 418
IN TERMS OF.THE CNRARECTED YALUES, THE GROER IN WHICH ALL THIS WAS 1ADM 419

NONE 15 SHCWN IN THE FCLLCWING TABLE.{THE LEADING P INDICATES 1ANM 420
PREDICTEN VALUES AND THE LEADING € TNDICATES CORRECTED VALUES).,  1ADM 421
ALL ENTRIES IN YHE TABLE BRE FOR J=l(1)N, 1ANM 422

LADM 423
LoC, GNE WO THREF 1ADM 424

1ADH 425
Al PXLIEY) 1Cxeren) 1ADM 426
A2 PFIIEY) 2CFIE1) 1ADM 427
A3 PDIFLIRL) 1CO1FLIE1I=PDIFIIELIENELTA 1ADM 428
A4  PD2FLIEY) 2C02F(1€1)=PD2F( IE11EDELTA 1ADM 429
AS  PDIFLIEL) AICHIF(T61)=PDIFILEL)EOELTA LADM 430
A6 POGF(TRL) 4CD4F(TE) )+POGF(TC1)EDELTA LADM 43]
AT  ONEF{TEI) S5COSF{I1E1;=PDSFLICI)EDELTA 140M 432
AB  FST 1ANM 4313
A9 PFLTET} 1ADM 434

1ADM 435
THE LFACING DIGIT IN CCLUMNS ThD AND THREE INDICATFS THE NRNER IN 1ADM 436
WHICH THE ENTRTES WERF STCREDN. 1ADM 437

1ADM 4138
THFE A ARRAY NCh CCNTALAS FNR J=1{1)N 1ANK 439
AL=CXITEY) =X : 1ADM 440
AP=CFTELY =F 1ADM 441
A3=CDIF(1£1)=D1F YADM 442
A4=(.N2F (161)=NZF 1A0M 443
AS5=CNIF (161 )=D2F 14DM 444
AE=CNGF (1E1)=N4F 1A0M 445
AT=CNSFI1E1)=N5F 1ADM 445
AR=ES] 1A0M 447

1A0M 448
END NF PREAICTCR CNERFCICR 1ANM 449

1ANM 450

143




OO0 0

144

519
520
510

COMPUTE FIRSY SuMm

NO 520 J=] ¥
AlB,J)sAlR,J)CHOALD (J)
CONT INUE

T=f

RETURN

ON RETURN=- A ARRAY CONTAIANS FOR JUsl(liN--
Al=X

A 2=F

A3xD\F

A4=D2F

AS=0)3F

A 63D 4F

AT=DSF

A8=F S

END -

LADM
2ADM

451
452
453
“«54
455
456
457
458
459
460
461
&e2
463
4¢4
465
466
467

R B T

L, S, g

-




APPENDIX D

OUTPUT LISTING FOR

ROTOR RE-ENTRY VEHICLE (REV)
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