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_ COMPUTER PROGRAM FOR CALCULATING SUPERSONIC_ FLOW. .
ABOUT CIRCULAR, ELLIPTIC, AND BIELLIPTIC CONES
BY THE METHOD OF LINES

By E. B. Klunker, Jerry C. South, Jr., and Ruby M. Davis
Langley Research Center

SUMMARY

This paper is a user's manual for a computer program which calculates the super-
sonic flow about circular, elliptic, and bielliptic cones at incidence and elliptic cones at
yaw by the method of lines. The program is automated to compute a case from a known
or easily calculated solution by changing the parameters through a sequence of steps. It
provides information including the shock shape, flow field, isentropic surface properties,
entropy layer, and force coefficients. A description of the program operation, sample
computations, and a FORTRAN IV listing are presented. r

INTRODUCTION

In reference 1 the so-called method of lines was developed for obtaining numerical
solutions of general conical flow problems, that is, those gas dynamic problems in which
the fluid properties do not vary along rays emanating from a common point in the flow.
The method was applied to circular and elliptic cones and to the compression side of
conical delta wings with shock attached at the sharp leading edges.

This paper describes a computer program which uses the method of reference 1
and which is specially designed for circular- and elliptic-cone problems. The program
provides information including the shock shape, flow field, isentropic surface properties,
entropy layer, and force coefficients. A program for the delta-wing problems is
described in reference 2. B

The present program has a built-in capability for three different, but related, cross
sections: circular, elliptic, and ""bielliptic." The bielliptic cross section is one com-
posed of two ellipses with different axis ratios on the windward and leeward sides of the
body. '

The mathematical method and coordinates are described very briefly, and the oper-
ation of the program is described in detail. A listing of the computer program is given

in appendix A together with a list of the subroutines and a flow chart. Appendix B pre-
sents sample computations.




METHOD OF LINES

The flow equations are initially written in a body-oriented, orthogonal, conical
coordinate system (r,n,7) shown in sketch (a) where r is the distance along a conical
ray, n is the angle measured from the body surface to the ray in a plane 7= Constant,
and 7 is a measure of the arc length along the intersection of the body surface with a
sphere of ré,dius r centered at the body apex. Specifically, 7 is determined by
- numerical integration on the unit sphere. The stream velocity vector V. liesin the
YZ-plane of symmetry, and the origin of the arc length 7 is taken in the windward
plane of symmetry. All computations are made in the right half-plane. The integration
of the system of equations is facilitated by a coordinate transformation which maps the
region bounded by the shock and the body into a rectangﬁlar domain as shown in sketch (b).
The transformed variables are '

- M _
C—ﬁ; t=&(1)

where 11= ns(*r) is the shock surface. Thus, ¢=0 o,n,the'body and =1 onthe
shock. Also shown in sketch (b) is the cylindrical polar angle ¥, in the windward sym-
metry plane Y= - %, in the leeward symmetry plane ¢ = % For the elliptic cone at
incidence the major axis lies in the XZ-plane and « is the angle of incidence, and for
the elliptic cone at yaw the major axis lies in the YZ-plane and @ is the angle of yaw.

Sketch (a)
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The £C-plane is divided by N lines parallel to the {-axis; the line I=1 is
taken in the windward plane of symmetry and the line I =N is in the leeward plane of
symmetry. At each line the system of differential equations is reduced to a set of
ordinary differential-difference equations by replacing the derivatives 8/8¢ by finite
differences. The derivative of the Lagrange interpblation polynomial is used in this
program with an equal number of lines on either side of the line at which 8/8¢( is com-
puted; therefore, central differencing is obtained when the line spacing is equal. The
system of equations is integrated simultaneously along each line I=1, ..., N. The
differential equations along any line are coupled to those along the other lines through
the finite-difference approximations for the cross derivatives 8/0f(. The cguations are
integrated by a fourth-order Runge-Kutta method. " The accuracy of this method allows
the use of relatively large integration steps. The integration step can generally be taken
in increments of -0.1 from the shock to €= 0.1 and in increments of -0.05 and -0.025
thereafter except in calculations where resolution of the entropy layer is sought. ‘

The initial values for the system of equations are determined from the shock réla-
tions once the shock shape is specified, and the equations are integrated numerically
from the shock to the body. An iterative process based on the Newton method is utilized
to adjust the shock shape to satisfy the conditions of flow tangency on the body. Usually
a very good estimate of the shock shape is required for a successful calculation. The
exception is the circular cone at moderate incidence (relative to the cone semiapex
angle); a tangent-cone approximation suffices for an initial estimate of the shock shape
for this case. In order to obtain a good initial estimate of the shock shape for the



elliptic cone provision is made to proceed by a series of steps from a simpler case or a
known solution. The procedure is completely automated for incrementing any one of the
five parameters: free-stream Mach number, cone angle, angle of incidence, axis ratio,
or ratio of specific heats.

PROGRAM OPERATION

Considerable flexibility has been built into the computer program in order to obtain
converged solutions in a wide variety of cases. The solutions in many instances are
very sensitive to the shock shape; consequently, they must be developed in incremental
steps from a simpler or known solution. Instabilities can arise in some cases, and a
change in some of the parameters involved will sometimes yield converged solutions.

A number of parameters can be adjusted which can affect the convergence and computing
time. Some discussion of these parameters is given with general recommendations for
their values.

Incrementation of a Parameter

A good estimate of the shock shape is required for successful convergence for all -

cases other than the circular cone at small relative incidence, (;3- < 0.5, where 6, is
0]

the cone semiapex angle in the YZ-plane of symmetry. The built-in approximate shock
(NREAD = 0) is satisfactory only for starting the computation of circular or nearly cir-
cular cones at small incidence. The elliptic-cone solutions and the circular-cone solu-
tions at relatively large incidence can be constructed by changing the input parameters
through a sequence of steps from a known or easily calculated solution, a new converged
shock shape being obtained with each change of the input parametersl (T,.oz, 8, M, 7).
An extrapolation routine is used to predict a new shock shape for the new input
parameters. '

" The converged values of ns (where the subscript i is the line index) for the
initial value of the parameter (PARAM) are used as the input values corresponding to a
small var1at10n (DPRAM1) of the input parameter. Thus, the input parameter is changed
from its initial value (PARAM) to PARAM + DPRAM1. Typically, DPRAM1 is taken as
0.05 or 0.1 of the initial value of PARAM. Once the converged solution for this value of
the parameter is obtained, the N for a new value of the parameter, corresponding to
the sum of the initial value of PARAM and DPRAM (where DPRAM is the regular
increment), are computed by linear extrapolation. After three sets of converged ns,i

1The variables discussed in this section are further described in the section
entitled "Input Description."”
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have been obtained corresponding to three values of the input parameter, a quadratic
extrapolation is employed. The computations continue in increments of DPRAM up to the
final value-of PARAM (PARAMF)-unless-somie-difficulty-is-encountered-which-can cause
the value of DPRAM to be halved. Some of these difficulties are discussed in the section
entitled ""Limitations." The computation is then restarted from the last converged value
of PARAM once DPRAM has been halved. If DPRAM becomes less than DPRMIN the
computation is terminated.

A convenient method for computing an elliptic cone is to increment T °
(INCRMT = 1) with the value of 6 corresponding to the desired value for the elliptic
cone. The computation for a circular cone would start with a= 0° and NREAD = 0.
Typical values of the increments would be DPRAM1 = -0.05 and DPRAM = -0.1 or -0.2.
Once the computation has attained the final value of T, a second computation could be
made for increasing angles of attack. In this computation the last converged 7 s.i values
corresponding to a@= 0° would be read in (NREAD = 1 and NCNVRGB = 0). The
incrementation would then be made on ¢; thus, INCRMT = 2. Typical values of the
o-increments might be DPRAM1 = 0.1 and DPRAM = 1.0 or 2.0.

It is possible, through a simple modification of the program, to increment two (or .
more) parameters simultaneously by establishing a functional relation between them.
This procedure is followed in cases where only the final combination of values of param-
eters is of interest. For example, to compute an elliptic-cone flow field with T = 0.6
and a=4.0° one could take :

T = 1., ALPHAD = 0., NREAD = 0, INCRMT = 1, NCNVRGB = 0,
PARAM = 1., PARAMF = .6, DPRAM1 = -.05, DPRAM = -.1

and set
ALPHAD = 4.%(1.-PARAM)/(1.-PARAMF)
after card A1490 of the MAIN program.

Nonuniform Line Spacing

Included in the program are several options for obtaining a nonuniform line
spacing. One option allows the user to select three regions around the right half-body
so that in each region the physical line spacing is constant (equal A7) but can differ from
the spacing in the other two regions. This option is called when NSPACE = 2 and is
described in the section entitled ""Input Description."



The other options are continuous transformations between the physical arc length 7
and the computational coordinate £. In these options the computations are carried out
with equal increments A£, whereas the physical spacing A7 is stretched in various
regions according to the option triggered by KTRANSF and the slope control parameter
SLOPE (see section "Input Description'). The basic transformation is the following
cubic polynomial relating 7 to &

T=7o+ (- go)l:a+b(g - go)z:l

-

where a is the slope control parameter d7/d¢ at &= go and has the FORTRAN
name SLOPE and b and go are constants which depend on the choice of a and To
There are three options, described as follows:

(1) KTRANSF = 1, identity transformation. This option gives 7 = £, that is, uniform
line spacing in both the physical and computational planes (sketch (c)). With SLOPE = 1.0
as input, the program autbmatically uses .7, = 3 0= b = 0. This option is the one which
has been generally successful for most body shapes, as explained in reference 1.

™

0
En
Sketch (c)
(2) KTRANSF = 2, high or low density'of lines at ¥ = 0°. In this transformation

option, 7, isthe valueof 7 at Y = 0°, that is, "rN/Z._Then £, and b are given
by ,

: 37'0

0O 2a+1

b=-Z2
350




which give f‘i—£= 1.0 atboth £=0 and £= . When a=SLOPE is less than or

greater than 1, the physical line spacing is more or less dense, respectively, near
Y= 0° than it is near the symmetry planes. Sketch (d) illustrates the transformation
when SLOPE < 1.0. The user may typically employ SLOPE < 1.0 when calculating the
flow over an elliptic cone with T < 1.0 in order to place relatively more lines in the
region of large curvature. For the same reasons, SLOPE > 1.0 may be used for the

elliptic cone with T > 1.0. Practical values of SLOPE range between 0.5 and 1.5.

TN .

I
|
|
|
|
i

0 §o §n
Sketch (d)

(3) KTRANSF = 3, high or low density of lines at ¥ = 90°. In this option, the line
spacing can be made more or less dense near the leeward symmetry plane, ¢ = 900, by
choosing a = SLOPE less than or greater than 1, respectively. The parameters of the

cubic polynomial are

dé
b=22 )
3§N .
where *
;- 3TN
N 2+a



This transformation is illustrated in sketch (e) for SLOPE < 1.0.

N

Sketch (e)

Input Description

The following list contains the program input variables, which are arranged
according to order of presentation in the program.

Input FORTRAN

card variable Description
1 STMACH Free-stream Mach number, M_
GAMMA Ratio of specific heats; v
T Semiaxis ratio of the elliptic .cone, b/a, where b is
the semiaxis of the elliptic body in the YZ-plane of
symmetry (which contains the velocity vector,
sketch (a)) and a is the semiaxis in the XZ-plane
of symmetry
THETAD The cone semiangle in the XZ symmetry plane, 6,
. degrees
ALPHAD Angle of attack, a, degrees
2 ' N Number of lines. Line 1 is in the windward symmetry

plane and line N is in the leeward symmetry plane.
Must be an odd number to obtain force coefficients.
Maximum allowed value is N = 20,



Input FORTRAN

card variable

Description

2T ™

NREAD

NSPACE

INCRMT

IPRINT

Body selection trigger
M= 0 for zero-incidence circular-cone solution

M= 2 for circular, elliptic, and bielliptic cones

Trigger for reading in shock shape

NREAD = 0 if the built-in approximate shock shape
is to be used. This shock shape is satisfactory only
for nearly circular cones at small incidence.

NREAD = 1 when input shock shape is to be read in

Line space trigger

NSPACE =1 for equal line spacing in the computa-
tional plane (equal A¢). The line spacing in the
physical plane (A7) can be made nonuniform by selec-
tion of the parameters KTRANSF and SLOPE.

NSPACE = 2 gives piecewise constant line spacing

in three segments with NA lines in the first segment,
(NB-NA) lines in the second segment, and (N-NB) lines
in the third segment. Set KTRANSF =1 and

SLOPE = 1.0. This option is not recommended. See
input card 8 for further description. '

Trigger denoting which parameter ou cara 1 ic to
be incremented
INCRMT =1 increment T
INCRMT = 2 increment ALPHAD
_INCRMT =3 increment THETAD
INCRMT = 4 increment STMACH
INCRMT =5 increment GAMMA

Print trigger

IPRINT = 1 {full print including basic information for
each trial shock shape, output heading, and zeta print
blocks (flow-field data for each value of zeta) for
intermediate and final computations



Input FORTRAN

card variable
2
NCNVRGB
KTRANSF

10

Description

IPRINT = 2 prints only ZETA = 0 block for all
but the final (PARAMPF) case in a series and full
print for PARAMF

Start selection trigger

NCNVRGB = 0 7 values are found from the built-
in approximate shock shape (with NREAD = 0) or
are read in (NREAD = 1). See input card 9.

NCNVRGB =1 one set of converged ng values are
read in which correspond to PARAM1. The program
uses those Ns values to start the calculation for
PARAM. ‘

NCNVRGB = 2 two sets of converged 7 s values
are read in which correspond to PARAM1 and
PARAM2. The program extrapolates these Mg
values linearly to obtain g values to start the
computation for PARAM.

NCNVRGB = 3 three sets of converged Ng values
are read in which correspond to PARAM1, PARAM?2,
and PARAMS3. The program extrapolates these
quadratically to obtain Ng values to start the com-
putations for PARAM.

Continuous line spacing transformation trigger. (See

section entitled "Nonuniform Line Spacing.')

KTRANSF = 1 identity transformation in conjunction
with SLOPE = 1 (see input card 4). Required for
NSPACE = 2. The computational coordinate ¢ is
equal to the arc length 7.

KTRANSF = 2

If SLOPE < 1 the lines will be more dense in the
region Y= 0°.

If SLOPE > 1 the lines will be more dense in the
windward and leeward symmetry planes.




Input
card

—

FORTRAN

variable

Description

NPLOT

NPUNCH

PARAM

PARAMF

DPRAM1

DPRAM

KTRANSF =3~~~

If SLOPE <1 the lines will be more dense in the
leeward symmetry plane.

If SLOPE > 1 the lines will be more dense in the
windward symmetry plane.

Punched card output to be used for plotting. (See
section on ""Output."”

NPLOT = 0 no punched card output for plots
NPLOT =1 punched card output for plots

Punched card output for g
NPUNCH = 0 no punched card output of 7y values

NPUNCH =1 punched card output of Ng values
for each pivotal shock shape

First value of STMACH, GAMMA, T, THETAD, or
ALPHAD to be computed in a series, with the
others held constant. (See definition of INCRMT.)

Final value of PARAM to be computed

First small increment used with NCNVRGB = 0 or 1
to perturb the results obtained with DARAM. Pro-
gram uses 7y values converged for PARAM to
start the computations for PARAM = PARAM +
DPRAMI1. Successful convergence for this new
value of PARAM gives the information needed for
linear extrapolation to the next value of PARAM
which is the sum of the ofiginal value of PARAM
and DPRAM. If NCNVRGB# 0 or 1, DPRAMI1 is
a dummy input.

Incremental value of parameter used after first incre-
ment DPRAM1. The magnitude of DPRAM must be
greater than the magnitude of DPRAM1.

11



Input
card

12

FORTRAN
variable

DPRMIN

SLOPE

VTEST

VTEST1

M2E

TU

Minimum value allowed for DPRAM. If the program
runs into troublé during a series of parameter incre-
mentations, DPRAM is halved, possibly many times.
DPRMIN prevents wasted machine time in hopeless
cases.

Continuous line spacing transformation parameter.
(See section "Nonuniform Line Spacing.')

SLOPE KTRANSF Denser lines at
1.0 1
<1.0 2 w=0°
>1.0 2 ¥ = -90° and +90°
<1.0 3 ¥ = +90°
>1.0 3 ¥ = -90°

Accuracy criterion on maximum normal velocity com-
ponent at cone surface. Usually 10-3 suffices for
three figures in shock shape and pressure distribution.

When the maximum magnitude of the normal velocity
component on the surface VMAX lies between VTEST
and VTEST1, a modified Newton method is incor-
porated, where the old Jacobian matrix of influence
coefficients is used (ref. 1).

Trigger for bielliptic cone computation:
M2E = 0 for circular or elliptic cones

M2E =1 for bielliptic cone. It is necessary to set
NSPACE =1, KTRANSF =1, and SLOPE =1 for
M2E = 1.

;—’, where b is the semiaxis in the leeward YZ (vertical)

plane of symmetry and a is the semiaxis in the

XZ (horizontal) plane of symmetry. TU is the axis
ratio for the upper half of the bielliptic cone, and T
is the axis ratio for the lower half. This card is read
in only for MZ2E = 1.



Input FORTRAN -
card variable : Description

8. ... ... . _This-cardisreadin onlywhen-NSPACE =2, — -~ - -~ -

NA Number of lines equally spaced in first segment;
must be an odd number to obtain force coeffi-
cients (sketch (f)) :

NB Line number at end of second segment; must be
an odd number to obtain force coefficients

ANA XI(NA) K
XI(N)/2 XI(NB)
XI(NB / \&
BNB
XI(N)/2 \4— /? AL
XI(NA)
X1(1)
XI is arc length along contour.
Sketch (f)
9 This card is read in only if NREAD =1 and NCNVRGB = O
ETAS(I) I=1,... N) Values of 7y which are used to start the com-

putations for PARAM. See input card 2
description for NCNVRGB = 0.

The use of previously converged results for starting a series of related computa-
tions provides an economical method of using the program. Input cards 10 to 18 are used
for this purpose: input cards 10 and 11 are used when one converged case is read in
(NCNVRGB = 1); input cards 12 to 14 are used with two conVerged cases (NCNVRGB = 2),
and input cards 15 to 18 are used with three converged cases (NCNVRGB = 3). Thus, if
one had previously converged elliptic-cone cases for T = 0.8, 0.7, and 0.6, one could use
those three sets of 7ng values with NCNVRGB = 3 to predict the starting shock shape
for some other value of T, say 0.5. Hence the input would include INCRMT = 1,
PARAM = 0.5, PARAM1 = 0.8, PARAM2 = 0.7, and PARAMS3 = 0.6.

13



Input
card

10

11

12

13

14

15

16

17

18

FORTRAN o
variable Description

This card and input card 11 are read in only if NCNVRGB = 1.
See input card 2 description for NCNVRGB = 1.

PARAM1 Value of PARAM corresponding to ETAS1(I)
ETAS1(I) (=1 ..., N) Values of ng corresponding to PARAM1

This card and input cards 13 and 14 are read in when
NCNVRGB = 2. See input card 2 description for

NCNVRGB = 2.
PARAM1 Value of PARAM corresponding to ETAS1(I)
PARAM2 Value of PARAM corresponding to ETAS2(I)
ETASI(I) (I=1,..., N) Values of 7 corresponding to PARAM1
ETAS2(I) (I=1,...,N) Values of Mg corresponding to PARAM?2

This card and input cards 16, 17, and 18 are read in only
when NCNVRGB = 3. See input card 2 description for

NCNVRGB = 3.
PARAM1 Value of PARAM corresponding to ETAS1(Y)
PARAM2 Value of PARAM corresponding to ETAS2(I)
PARAM3 Value of PARAM corresponding to ETAS3(I)
ETAS1I(I) (I=1,... N) Values of 7, corresponding to PARAM1
ETAS2(I) (I=1,...,N) Values of 7, corresponding to PARAM2
ETAS3(I) (I=1,..., N) Values of ng corresponding to PARAM3
Output

Among the first items printed are some of the input parameters (see section

entitled "Input Description'") and, in addition, some preliminary computed quantities and
control parameters (described in the sections entitled "Auxiliary Definitions' and
""Secondary Parameters') which are not input data but which can be readily changed
within the program. Two sample computations are presented in appendix B.

14



Each pivotal (trial) shock shape and the resulting normal velocity components at
the cone surface are printed out regardless of the print option. (The N-variations of the
_pivotal shock shape are not printed.). The following information is printed: -ETAS(I),- -
ETASP(I), CP(I) at shock, CP(I) at body, and V(I) at body for I=1, ..., N from left to
right. (CP is pressure coefficient and V is normal velocity component.) After the
print of V(I) at the body, the quantities KCOUNT, VMAX, EPSIG, SPACER, VMXTEST,
and DETERM are printed followed by DETA(I).

If IPRINT =1 and a case has been converged (i.e., VMAX < VTEST), the full
results are printed, starting on a new page, with much of the preliminary information
repeated in an orderly fashion. This allows the printing for the preliminary iterations to
be separated and discarded if desired. If IPRINT = 2, only the final converged case in a
series is printed in full. For an explanation of full print, see sections ""Summary Print
‘Block™ and "ZETA Print Blocks."

The arc length TAU(I) and the transformed coordinate XI(I) are printed between the
summary print block and the zeta print blocks together with the body coordinates XO(I),
YO(I) and the shock quantities ETAS(I) and ETASP(I).

Windward- and leeward-line zeta limits.- Following the ZETA = 0 print block
are the limiting values of certain flow properties which are dependent upon the direction
of approach to the nodal -point singularity as described in reference 1. For the elliptic
cone with T < 1, a nodal point lies on the surface in both the windward and leeward sym-
metry planes. The values printed in the ZETA = 0 print block are the limits obtained
by approaching the symmetry planes along the surface. The limits corresponding to an
approach in the symmetry plane are tabulated under the headings "WINDWARD LINE
'~ ZETA LIMIT" and "LEEWARD LINE ZETA LIMIT." For the circular cone and the
elliptic cone with T > 1, the windward stagnation point is a saddle point and all variables
are continuous there, hence the values printed in WINDWARD LINE ZETA LIMIT and the
ZETA = 0 print block are the same. For the elliptic cone with T > 1, a saddle point or
a nodal point may lie on the surface in the leeward symmetry plane, depending upon the
geometry and flow conditions. (The entropy function SBAR is printed under the heading
labeled "'S.")

Force coefficients.- After the windward-line and leeward-line zeta limits, the aero-
dynamic force and moment coefficients are printed as well as the center-of-pressure
location. The quantities printed are coefficients of axial force (CZ), normal force (CY),
drag (CD), lift (CL), moment about X-axis (CM), and the coordinates of the center of pres-
sure (YBAR and ZBAR). The reference area for the force and moment coefficients is
the base area.

15



Plots.- The program has a plot option trigger, NPLOT, which can be used to obtain
punched card output for use in another program which, in turn, rearranges the cards in
an order suitable for plotting cross-flow streamlines and the cross sections of the body
and shock, as well as surface and shock pressure coefficients and surface quantities U,
W, RHO, and CROSSM as functions of . This second program is not included, however,
because each different computer system has its own variations in plotting routines and
requirements. It is hoped that the user can adapt the punched card output for these plots
to his specific requirements.

Appropriate labels for the cards are punched at cards A1600 and A1610, and the
body coordinates, polar angle i, and surface quantities are punched at cards A6020 to
A6100 of MAIN program. The quantity NZETA punched at card A6020 in the MAIN pro-
gram (computed at card L760 in subroutine PRINT) is a counter of the number of inte-
gration steps from the shock which is used in the plotting program. In subroutine PRINT,
the polar angle and shock pressure coefficient are punched at cards L550 and L560. The
coordinates of the shock and cross-flow streamlines are punched at cards 1.§10 and 1L.820.

Auxiliary Definitions

Several quantities appear in the printout of the preliminary iterations; some of
these quantities can be useful in evaluating the sequence of iterations. Those quantities
which have not been defined elsewhere are defined as follows:

F‘gf;g‘lbule& Description

AAST Ratio of critical speed to free-stream speed

DETA ‘ The correction applied to each value of Mg AN

DETERM The determinant of the Jacobian, or influence coefficient, matrix.
(This matrix is normalized so that the sum of squares of the
elements of each row is 1.)

EPSIGMX Maximum value allowed for EPSIG. This parameter has been used
at times with EPSIG (see section ""Secondary Parameters'') com-
puted within the program as some fraction of VMAX. This pro-
cedure is not recommended. Set in card A2080 of MAIN program.

EPSIGOM Parameter for controlling step size during the numerical integration

of the body geometry. Used in cards C540 and C550 in subroutine
RUNKUT and set in card A580 in the MAIN program.
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FORTRAN
variable

‘EPSIVAR "~ ‘"*Perturbati'on"pérameterT“Cha‘n'g'e’s“‘ns""t‘o“ (¥ EPSIVAR)ng for -
each perturbation integration. Set in card A2090 of MAIN program

and used in cards A8280, A8350, and A8370 of MAIN program.

ETASP Derivative of the quantity g with respect to the arc length 7,
dng /d‘T

INTCNT Number of integration steps used to determine £(N)/2 in body
geometry computation

KCOUNT Total number of pivotal and variational integrations (see NCYCLE)

NCYCLE Number of iteration cycles. The first cycle always consists of one
pivotal (trial) and N variational integrations to generate the
Jacobian matrix. Subsequent cycles may or may not include the

N perturbation integrations. No perturbation runs are made

when VMAX < VTEST1 (modified Newton computation) and the
old Jacobian matrix is used to obtain the corrections An; in this
case a cycle is one integration. When VMAX > VTEST1 one
cycle consists of the pivotal integration and the N perturbation.
integrations required to ge’neraté a new Jacobian matrix.

PTINF Free-stream total pressure referenced to product of free-stream
density and square of free-stream velocity

RANGLE Relative angle of incidence, a/ 6o, Where 8o is the cone semiapex
angle in the vertical (YZ) plane of symmetry

VMAX Maximum magnitude of normal velocity component on body surface

VMXTEST Velocity test parameter, computed in cards A2600 and A2610 of the
MAIN program and used in card A7860. If VMAX > VMXTEST
occurs during a parametric incrementation series, the increment
is automatically halved. VMXTEST is computed as 0.5 of the
minimum magnitude of the velocity component normal to the shock
wave. This factor can be altered in card A2590 of the MAIN pro-
gram as required.

17



FORTRAN

variable Description

XI . Computational coordinate, §. The computational coordinate is
related to the physical arc-length coordinate 7 through the
function &= £(7). The function can be chosen to alter the line
spacing in the arc-length variable 7. See KTRANSF and SLOPE
in section entitled "Input Description."

Secondary Parameters

A number of parameters have been built into the program which control various
computations. Those related to the size of the integration steps are as follows:

FORTRAN

variable Description

EPSIG Control parameter for triggering the extrapolation to the

v surface. When the G-function in the denominator of the
equations for the zeta derivatives becomes smaller than
EPSIG, the program extrapolates to obtain values of the
normal velocity component at the surface. Used in
cards J920 and J940 of subroutine EQNS and set in
card A2060 of the MAIN program. Normal value is 10-3.
This parameter must be reduced in value when small
integration steps are used near the body.

EPSINT, DSMAX, DSMIN Parameters used when integration step size is automatically
- varied. This option is not recommended. The program
‘uses a preselected step variation by setting DSMIN=
DSMAX at card K350 of subroutine RUNKUT2. The value
of EPSINT is set in card A2100 of MAIN program and is
used in cards K1300 and K1430 of subroutine RUNKUT2.

SPACER Sets the minimum distance between points to be used in the
' ' formula for extrapolation to body surface. Used in
card K530 of subroutine RUNKUT2 and set in card A2070
of MAIN program. Recommended value is
SPACER=EPSIG.
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Summary Print Block

_The notation used in the summary print block is as follows: _

FORTRAN
variable

I

PSID
PSISD
X0, YO

XOBAR, YOBAR

XS, YS

XSBAR, YSBAR

ETAS

BETAD

CPSHOCK

CPBODY

Symbol

X0¥o

o’yo

XS’yS

xS’yS

Description
Line number
Arc tan (yo/xo), degrees
Arc tan (ys/xs)’ degrees
Cartesian coordinates of body in plane Z =1

Cartesian coordinates of body referenced to
X0, max

Cartesian coordinates of shock in plane Z =1

Cartesian coordinates of shock referenced to
Xo,max

Value of 7 at shock, radians (see section on
""Zeta Print Blocks' for description of 7)

Angle between free-stream velocity vector and
tangent plane to shock, degrees

Computational coordinate (see section on
"Auxiliary Definitions'")

Pressure coefficient at shock wave

Pressure coefficient at body surface

Zeta Print Blocks

The notation used in the zeta print blocks is as follows:

FORTRAN
variable

ZETA

Description

Independent variable, 7 /ns; =1 at shock and ¢ =0 on body
surface.
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FORTRAN
variable

P
P/ROASTSQ

P/PTINF
P/PINF
RHO

U,v,wW

UC,VC,WC

VCC,WCC

VX,VY,VZ
PSINOR

THETNOR
XBAR, YBAR

XBHLD, YBHLD

ETA

20

Description

Pressure p referenced to product of free-stream density
and square of free-stream velocity ’

Pressure referenced to product of free-stream density and
square of critical speed

Pressure referenced to free-stream total pressure
Pressure referenced to free-stream pressure
Density p referenced to free-stream density

u-, v-, w-components of velocity in r-, -, 7-directions,
respectively, referenced to critical speed

Quasi-cylindrical velocity components in Z-direction, and
directions normal and tangential to body contour in plane
Z = 1, respectively, referenced to critical speed

Circular cylindrical velocity components normal and tangential
to a circle in plane Z = 1, referenced to critical speed.
UCC is same as UC.

Cartesian velocity components, referenced to critical speed

Arc tan (VX/VZ), degrees

Arc cos VY/\/(VX)z + (VY)2 + (VZ)Z, degrees

C sian coordinates n
arte c referenced to xo,max

Cartesian coordinates of cross-flow streamline (isentrope)

that intersects the shock at line I, referenced to Xo,ma.x

Angle measured in a plane normal to the body from a ray on
surface to ray in field, 7, radians

Function that appears as a factor in the denominator of most
of the equations for the {-derivatives and which vanishes at
the body (g in ref. 1, p. 12)




FORTRAN
variable

. __DEQNS. _. . _ _

CROSSM

SBAR
POROGAM
PT/PTINF

PT

BERNOUL

DPDZ, DUDZ, DVDZ,
DWDZ, DSBDZ

PP, UP, VP,
WP, SBARP

Description

__ Function which-is.a factor-in_-the-denominator-of-the-- - —

equations for the {-derivatives (D in ref. 1, p. 13).

It vanishes when a line { = Constant becomes tangent
to a conical characteristic. This tangency can occur
only when regions of supersonic cross flow

(CROSSM = 1) appear. '

2 2 2
Local Mach number, \[U t ‘; + W , Where a is the
speed of sound.
2 2
Cross-flow Mach number, -V—;—W—-

Entropy function, §= log[(P/PINF)p'}]

P/pY
Ratio of total pressure to free-stream total pressure-

Total pressure referenced to product of free-stream
density and square of free-stream velocity

Error in Bernoulli equation,

1- (—2—?’—E+~u2 + V2 4 wz)/l’-i—l—
y-1p y-1

dp du dv dw ﬁ, respectively

dg¢’ da¢ d¢’ d¢’ de¢

Finite-difference approximations for ?-P—, 8_u’ -al,
ow 08 9T’ 9T o7

57 37 respectively

Accuracy Control Parameters

The accuracy of the computations improves with increasing number of lines N and
with increasing number of points NP in the cross-derivative approximation formula

only within certain limitations.

Instabilities arise for computations at low free-stream

Mach numbers or for very flat (small T) elliptic cones, and the instabilities are
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accentuated for the larger values of N. The integration step size, particularly near
the body surface, can also influence the accuracy of the final results. Recommended
- values for computations to engineering accuracy (three to four figures) are given for
the principal parameters.

FORTRAN

variable Description
DS Integration step size from shock to body. Set in cards K420, K430,
- K440, and K450 of subroutine RUNKUT2. Recommended values
are
DS=-0.1 for 0.1 <ZETA =1.0
DS = -0.05 for 0.05< ZETA 0.1
DS = -0.025 for 0.025 < ZETA =0.05
DS =-0.0125 for 0 < ZETA =0.025
N Number of lines
For circular cones at small incidence (RANGLE < 0.5) or elliptic
cones of moderate axis ratio (1. 2T 2 0.7) and small incidence,
N=5to 11,
For circular cones at large incidence (RANGLE 2z 0.5) and elliptic
cones at any incidence, N = 13 to 19.
NP ‘ Number of points used in computation of cross derivatives. Set in.
card A620 in MAIN program.
NP =3 for computations where computing time is a prime
consideration
NP =5 for most computations. Larger values increase the
computing time substantially with little change in the overall
results. The accuracy with NP =5 is noticeably better than
with NP = 3.
VTEST Convergence criterion on the maximum normal velocity component

at the body surface
VTEST = 10-3 to 104 for most cases

VTEST = 5 X 10~3 for relatively flat elliptic cones (T § 0.25)
where convergence is difficult
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FORTRAN

; iption
variable Description

... - VTEST1 .. Parameter_for selection. of regular or modified Newton-method. .. - -
The modified Newton method is used after all the normal velocity
components on the body are less than VTEST1

VTEST1 = 0.01 to 0.05 fo;- most cases
VTEST1 = 0.001 for relatively flat (T < 0.25) elliptic cones

The quantity DPRAM, which is the increment in the parameter being varied in the
computations, can have a significant influence on the overall computing time. Values of
this parameter can only be established on the basis of experience. For example, if the
incrementation parameter is the angle of attack, DPRAM = 2.5 may suffice for circular
cones at Mach numbers larger than 3, whereas the value of DPRAM required for an
elliptic cone may be considerably smaller. The automatic incrementation routine has a
built-in provision for reducing the size of the increment as required. See section on
"Incrementation of a Parameter." ‘

Entropy-Layer Computations

The values of some of the parameters must be _cha.riged in order for computations
to be carried into the entropy layer. These computations have to be carried out in a
sequence of steps by using the converged shock shape from one sequence as the input
values for the next sequence of computations. The magnitudes of the quantities VTEST,
EPSIG, SPACER, and DS must be reduced in stages. Setting SPACER=EPSIG is recom-
mended for all computations. One satisfactory procedure has made use of a systematic
step-size reduction (for example, a halving mode for DS) for values of ZETA less than 0.1
with EPSIG = 10.xVTEST. The quantity VTEST was then reduced in a sequence of com-
putations, the first with VTEST = 10-4, the second with VTEST = 10-6, and so forth.
The computation was continued in stages until VTEST was 10-10,

Limitations

The computations may become very sensitive to the accuracy of the shock descrip-
tion, or fail completely, for the following conditions:

(1) Angle of attack equal to or greater than the body apex half-angle in the vertical
(YZ) plane of symmetry. Three factors contribute to the difficulty in obtaining a solution:
(a) the shock wave on the leeward side approaches tangency with the free-stream Mach
cone which is a singularity of the equations, (b) the cross flow becomes locally supersonic
which signals the onset of embedded shock waves, and (c) the computed pressures in the

23




flow field or on the body become very small. The computations can often be continued to
larger angles of attack by reducing the number of lines. Use can also be made of the
option of altering the body shape on the leeward side to avoid some of the computational
difficulties for cases where the flow on the windward side is of primary interest. For
this option set M2E =1 and TU >T in the input. See section "Input Description."

(2) Very flat elliptic cone. The pressure gradients in the cross-flow direction
became large as the axis ratio T becomes small, thus dictating a relatively large num-
ber of lines to construct the solution to good accuracy. However, instabilities arise for
a large number of lines (ref. 1) and it becomes necessary to use fewer lines than would
otherwise be desirable. Some roughness in the computed results will generally be evident
when T < % but this is dependent on the angle of attack. Computations for' smaller T
can be made for small angles of attack but the results will be more irregular. The max-
imum number of lines recommended is N = 19.

(3) Low Mach number. The computations become very sensitive to the accuracy of
the shock shape at the low supersonic Mach numbers. If difficulty is encountered for
M, <2, say, the solution can sometimes be obtained by reducing the number of lines. In
general, the method fails for slender cones at low supersonic Mach numbers, a condition
which produces a weak shock.

Special System Features

The program is written in FORTRAN IV for the Control Data 6000 series computer
system. Some changes may be required for other systems. The word length of this com-
puter is 60 bits, so double precision should be used on systems with 32- or 36-bit word
lengths. Some seven-character variable names have been used in the program which
may not be acceptable to other systems. At card A1330 a test is made on the input values
of T and a If they are exactly 1.0 and 0., respectively, the zero-incidence circular-
cone solution (using only one line) is triggered. Some computers may not store an exact
1.0 or 0., even though they are inputs, hence an appropriate test would need to be substi-
tuted. The program requires a field length of 70 Kg to compile and execute on the
CDC 6000 series computer system at Langley Research Center.

Langley Research Center,

National Aeronautics and Space Administration,
Hampton, Va., December 30, 1971.
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APPENDIX A

The computational program listing is given in this appendix together with a list of
the subroutines and a flow chart.

Program Listing

The computational program listing is as follows:

PROGRAM MAINTINPUT 4 OITPUT  TAPES= INPUT«PUNCH)

CONICAL FLOW ABOUT FLLIPTIC CONES AY THE METHOO OF LINES WITH
INCREMENTATION OF A4 PARAMETER

COMMNN F (31 ¢DF (3)eFC(311DFC(3)+AB1(314¢AB2(3)+ABI(3)+ABA(3)

COMMON FUNI(20+6)<DFUN(20+63+FUNCI20461+0FUNCI20+6) 181 (20+61:82(200
16101206184 (2046)

COMMON SBAR(20)+DSBDZ (20)+SBARP (20340581 (203+DSB2(201.0583(203+0SB
18420) X[ (20)4X0(20() 4 ¥O(2C)+ A1 (20)¢A2(20)+A3120)+44 (2018512014462
20)487(20140A8120)+AKA (20)+GX(20)+GY (201 1GXX(29) 1GYY (201 +GXY(Z0)+ETA
31201 ETAS(20) sETASP (201 +AFTAD(27) +RHO(20)sR(20)+PL2031U(201+VI2010
AW(201.PP(23)sUP(20) sWP(20) «WP (207 +XS(20)+¥5(201+0UDZ(20)+DPDZ (2010
SDVNZ (203 +DWDZ (201 +AM(201+5(2C)+ZETA1{20)+2ETAZ(201+ZETA3(20) «ZETAS
6(20),0U) (20)+0U2120) ,DUII20)+0US(20Q)DWI (20)DW2I20)+DW3120) +DWa (2
701DV (20314DVZ20).Dy3(20)+DVA(20)+GIENIPSIDI20) 0P (201.0P2¢(20)+
BDP3(20) +DPA (20) +DEGNS (20 } + CROSSM (20 ) «POROGAM (201101201 43P (201 4PS1S
S0 (201 BERNOUL 1201+ XSRAR (20} s YS3AR (20 ) +KHOISEN(20) «UISEN(20)

COMMON XOBAR (2014 YOBAR(20) +XBAR {20 ) 4 YBAR(20)+ TAU(20)+G29120) +DPDZE
IETEGH

COMMAN KTRANSF +SLOPF

COMMON AAST.B11+812.R13,821.B22.823¢NSPACE.PT1MeN LI« ToTHETAR(GAMM
FACDX1+CONT+CONZISTMACH L AB AL I +AT 28134421 142244234431 1A3Z.A32.ALPH
PARINT JNDERUG s H HK s S TRMA W RAD WNF o NLINES +EPS 16 s NPRINT 4 SPACER JNEX TR AP
IFPSIROM ERS INTVDEOWXINT + S [ANPT

COMMAN /RLOCKN/ DWOX+WP 1 WP2.WP3  wP4

COMMAN /FRROR/ ER(1231+ERR112)+7LK112)

COMMAN VCC 203 WCC (20 )2 CPSHOCK 120)+CP (201 ¢ S3ARHLD (20 ) o XBHLD (201 ¢ Y8
IHLD A0 ) +UCI201aVC (2031 C (2011 VX201 VY (20) s THETNOR (207 +PSINOR(20)+
2POPT 1(20) «PTOPT (203 PT (201 +POASTSR(2G) +POPINF (201 +CPRODY (20)

DIMFNSTON OMOLD (20 ?A)

COMMON /BLOCK1/ ISTL JNCYCLE oNCOUNT . ISIGN

COMMAN /BLOCK2/ NANR 4 ANA S HNH o M2E + TL

COMMNN /BLOCK6/ NFGS

COMWON RLOCK |
covunn BLOCKD

NEENED IN
NEEDED 1IN

MP L GRANGE «RER Jv2
w36

DATA (ERC1). 123/ HER ] « 3HERE « SHER 3¢ IHERS « JHERS « JHERG « JHER 7« 3HER
1A IHFRILAHER T GHFER T} «aHERI 2/

DATA (ERR(1)e121412) /8nERR]T (ARERR2, GHENN D AHERRE s GHERRS s AHERRG . GHE
1AR7.4HFRRA  aHFRRQ (SHERRT0 s SHERA 1 1 JSHERR 1 2/

DATA (BLK(11e1x1s12) /8HALK] c8ABLK2 ¢ SHBLK 314HBLKA + SHEBLXS s 4HHLKG + 4B
JLK7+aHBLKS ¢+ 4HALK O 4 SHALK ] 0« HH3LKT | 4SHALK 1 2/

DIMENSION £T850(2:3)e VOI2N)s DI2020)¢ BI2501) 4 IPIVOTI20)
1A XREAL(27) s YREAL(2N) e X(2D)s Y{2ND)s FTAS1127)¢ ETAS2(20)4
270203 FIIP0)s FIR(P )14 OFIDUIZ0201+ IDATE(2)

FAUTVALENCE (N.NE 100y

CALL DAYTIM (IDATF)

PQINT 139, [NATE

BRINT 138

PRINT 1239,

eaINT 172

ORINT 172

oQINT 17a

NETAL2
ETaS

INATF

RADIRT, 2067708
Pls,1815926R24
FRc[aoms
Pravz] 0

Any

Me0 - ZERO=-INCIDENCE \CTRCULAR CONE
W22 = CIRCULARWELLIPTICIAND BI-ELLIPTIC CONES
INCREMENT T
INCREMENT ALPHAD
INCREMENT THETAN
[NCREMENT GTMACH
INCRMT=S  INCREMENT GAMMA
TPRINTa] PRINTS CONVERGED VALUES FOR EA4CH PARAMFTFR
IPRINT=? PRINTS CAONVERGEN VALUKS ONLY FOR FINAL PARAMETER
(A) IPENTITY TRANSFORWATION. RTWANSF=1. SLOPE=I|
(A) HIGH DEN3ITY OF LINES a7 LEADING mDGE, KTWANSF=2, SULDPE LT 1.
€C) MIGH DENSITY OF LINES AT NODAL PDINT. KTRANSF23, SLOPE LT 1.
1 READ (5.134) STMACHRAMMALT o THETAD. ALEHAD

IF (ENDFILF &)
2 CONTINUE

137%.2

PP>DPEPBPPPBPDPPDPLDDDDBDEBDEBDDPDBEDDBD DD

P> PLBPOBPBLEDPDPLDEEBEL DL DEPDEEDDBDEE DL EE DD DD

aro

ELIJ
3%0
200
aj0
4z0

770
7RC
79¢
8oc
810

nanon

N

AAST=SORT ((GAKMA=14)/(GAMMAS] ¢ )+2./ ((GAMMA+] + 1 *STMACH#2))
AASTSQ=AASTH#e2 N
READ (S5.135) N.MeNREAD(NSPACE+ INCRMT 4 [PRINT«NCNVRGB sK TRANSF +NPLOT &

INPUNCH -

10

12

12

18

15
.

READ
READ
READ

(Se134)
541234)
t5.134)

PARAM . PARAMF ,DPRAM] (DPRAM , DPRMIN
SLOPE
VTESTWVTEST]

IF M2Ex0 USE REGULAR  Ms2 SOLUTION

IF  M2E=i USE Mz2 BODY WITH TWO ELLIPSES
WHEN  M2Exls NSPACF MUST EGUAL ONE+ KTRANSF=1.SLOPE=l

READ (S4135) M2E

IF (M2E.EQ.1) READ (=,138) TU

KEOUNT =0

NLINEPT =N+t

Nas)

aNAzn,

NRE]

BNB=A.

NMI =N

NP1 ENs ]

1F (NSPACELED.2) REAN {54188) NAINALANAJBNB

NCNVRGXNCNVRGR

PRINT 137, NiM(NREAD (NSPACE + NP« NCNVRG

PRINT 145, NAJANALNB ANE

PRINT 156+ VTEST.VTFeTL

PRINT 1604 SLOPE (KTRANSE

[F (V2E.€0+0) PRINT 180, N2E

IF (M2E.EOe1) PRINT 179s M2FTU

1F (NCNVRGEON«ANDaNREADLERSO) GO TO 8
IF (NCNVRG.EQe0sANNSNREANLENSTY GO TO 3
1F (NCNVRGWEG.1) GO 10 4

IF (NCNVRG.EO.2) GO TO 5

1F (NCNVRG.EG.3) GO TO 7

READ (5:1521 (FTAS(I)el=1.N)

GO TA 8

READ (S¢134) PaRAM]

READ (54182} (ETASIC(1)slaleN) -
an o5 -~

Frasel TaS1€1)

GO Tn A

READ (54133) PARAM] (DARAMP

READ (S54182) (ETASI(1lel=1eN)

RFAD (54152)
60 Th B8
RFAD (S,134) PARAM] JPARAM2.PARAM]Y

REAND (S+152) (FTASt(1)el3]1 Ny

READ (%4152) (ETAGACTIal=1oNY

RFAD (541521 (FTAS3CT)el=1oN)

PO 132 Lizieinn

IF (WHLD<EO+0eANDsMoED 22 AND2ToED] « +ANDIALPHACIEQeCa) GO TO &
G0 Th 10

MHLN=2

NHLD=N

man

N=1

IF (NPRAM,LT+0s0eAND,PARAM,LTPARAMF ) PARAM=PARAMF

1F (NPRAM.GT«N40sAND PARAM,GTPARAMF ) PARAM=PARAMF

IF (DARAM.EQsOARAMF « ANDoNCNVRGaZ 001 ) OPRAM] zPARAME —~PARAM|

IF (PARAM.EQ.PARAME ¢ ANDYNCNVPGEQL2 ) DPRAM=PARAMF —PARAMZ

IF (DARAM.SO.PARAME o ANNGNCNVRG 2GS a3 ) DPRAM=PANAUF ~PARANA

eoINT 138

IFTASZ()elmlaN)

SELEFT REAL PARAMETED

GO TN (114124134164 15), INGRMT
T=PaRAM

60 Th 16

ALPHAD=PARAW

60 TA 16

THFTAR=PARAW

GO TA 16

STMAFH=PARAN

GO TA 16
GAMMATEARAM
CONT INUF
PRINT 136 STMACH .GAMMALT.THETADALPHAD

152 STMACH.GAMMA o T4 THETAD ALPHAD « SLOPE
5. NeM R THANSF

IF (NPLOTGEOW1) PUNCH
IF (NPLOT.
181
158
156+

a1y BUNCH 13
FRSIGOV

aast

VIEST VTEeT] .
1F (u2i «M) PRINT 187, w2¢

1F (M2F.EG.11 PRINT 179, w2€ T4
PRINT 1AM, SLNPE M TRANSF
THFTAR=THFE TAN/QAC
BLPHAR= A OHAN/RAD

PRINT
PQINT
PRINT

820

Ba0
830

eTo
aso
890
960
910
920
930
940
950
960
970
980
990

> bLBEBB P BEDDRBED BBB

© A1000

a1010
A1020
AlO30
A1040
A1050
41060,
A1070
Ai080
ala9n
Al100
A1130
Al120
A1130
Alla0
A1150
Al160
a1170
a1180
a1190
41200
a1210
arz2en
a1230
1240
a1250

A1260
a1270
41280
41290
A1300
41310
A1320
41330
A1380
41350
41360
A1370
ajleo
a1290
21600
ala10
a1a20
A1a30
Al4a0
atasn
arasn
41270
&1ae0
a1490
41500
21510
41520
21810
A15a0
215%0
41860
21570
41580
21590
At600
AL610
41620
A1620
21680
A1650
21660
A1670
81680
A1690
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APPENDIX A

RANGLE=ALPHAR/ATAN(THTANITHETAR) )

PRINT 167, RANGLE

APIATSTAN(THETAR &>

IF {WMZELEQ.1) AsP /2, #*TANITHETAR) #2292 (TU+T)
GAMX 1. /GAMMA

AB®L . /(GAMMASSTMACH®32)

PTINFEAG® (144 (GAMMA= {0 )/2,8STMACHR #2198 (GAMMA/ (GAMMA=] o))
SINALPSS INIALPHAR )

COSALP=COS (ALPHAR }

SELECTION OF SUDY GEORETRY M=0 - ZERO-INCIDENCE CIRCULAR COME.
Az CIRCULAR AND ELLIPTIC COMES

L1 eEQe1¢ANDeMeEQ,2) THOLD=T

(L1+EO1 sANDoMeEQ,2) THETHLD=THMETAR

1L1+EQe1 s ANDeMeER,2) EPSIHLD=EPS [GOM

t%.£0.0) GO TO 18

(MeEQs24ANDL 1«50, 1) GO TO 18

{MeEQs2AND.LENEL1) GO TD 17

(ABS{THOLO=T1¢GT41 sE-OReORABS(THETHLD-THETAR )+ GT21+E~05)

tF
1F
1F
1F
1F
¥
17 1F
118
GO Th 20
18 CALL BG
JIE (NCNVRGAEQ (<« ANDNREADLEQ.D+ANDL1EQs 1) GO TO 19
60 TA 20
19 CALL APPROX

GO 1O

INITIAL VALUES OF INTEGRATION PARAME TERS

20 J=0
DEO=21,0
NEGP=1
NEOUNT 20
NCYCLEs=1
NPIVED
NPRINT =1
1S1GN=50On
1SIGNHasAn
FPSIAsLF-00
SPACFREEPSIG
EPS1aMXx o A01
EPS1VAR=21,E-08
ERSINT=.025
NMAX220
INTSTER=0

. NLINESEN

PRINT 165, EPSIG.EPSIGMXSPACEREPS I VAR EPSINT
TF (NCNVRGR.EG.14AND.L1EQe 1) GO TO 132
TF (NCNVRGR.EQ.2.ANN,L 1450411 GO TO B7
IF (NCNVRGR.EQ.3.ANOLLIFQ.1) 60 T Of
COMPUTE INITIAL VALUFS FOR INTEGRATION
21 CONTINUF
1F (NCOUNT.EQ.NeANDeNPIVLLE 1)
1F INLNE.1) DXIex1623=x1(1)
IF (NPRINT FO. 1+ ANN O AP IVLFQL0)
GO TA 22
27 CALL pAYTI™
PRINT 1684 NCYCLE +1DATE
PRINT 151, (ETASCI)a1=1:N)
IF. {NCOUNTsEG.OsANDINPIVeEQyCo ANDoNPUNCHEDST)
1INCRWT o NCYCLF
1F (NCOUNT.EQeDANDLNPIVeFEQ.0sANDoNPUNCHAEQ T} PUNCH 152« (ETAS(T)
tel=1.N)
NO 2a t=1,N
IF (FTAS(11eLToNe™
2a CONTINUE
nO 24 1=t.N
x7=eaxx 1711
18T 7
1F (MuNEO) CALL LGRANGE
1>y
1F (M NELN)
1F (v,EQe0)
ZETAz1 .0
FYA(1)=ZETARETARC D)
CONT=CIN(FTACLY)
CONZZCOS(FTACL) )
HzCONMZ-AKA(] 3 #CONI
HK=CAN] 4AXA( 1) #CONP
1F (ARR(H)GF .1 .F-NT) GO TO 28
PRINT 142, ER(11a1+ZFTALETAS(I1eETACL) CONT «CONZ LAKE (1] H oMK
sSTNR
P5 TANSIGE-ETASP([1/M
SIGMAZATAN(TANSIG )
S1GMAR=S1GwA #RAN
IF (NDFBUGLEQ.0) PRINT 1424 BLK(1141+ZFTALETAC])4CONT (CONZETAS (1)
14AFRI1)+sHHK s TANSIG2SIGMA LS| GMAD
CALL NIRCAS (1)

NS P20
G0 1o 22

(inaTEy

23 PUNCH 155« PARAM .M,

cTOP At77

€1 VNP UNLINES sNOEBUGXZERO « X1 +ETAS ¢ X 4 ¥4 DYD

FTASR (112532 ([} *CYDX
ETASP(1)20,

A1700
A17t0
21720
A1730
a1740
a1750
41760
21770
a1780
21790
A1800
a1810
a1820
41830
41840
A1850
41860
A1870
a1880
a1800
A1900
ate10
21920
21930
A1940
21950
A1960
41970
A1980
41990
az2n00
A2010
42020
22070
A2040
42080
A2060
a2070
42080
22090
a2100
a2110
42120
42130

AZ1a0
a2150
A2160
a2tr0
22180
A2190
AZ200
az219
azz220
A2270
42260
A2250
42260
22270
42280
42290
42300
a2310
42320
42330
a2240
42350
42360
a2370
42380
42390
azanc
aza1c
a2020
a2an0
a2a40
azaso
A2460
A2a470
a2480
47490
242500
az2s10
a2520
42330
42540
42550

42560

azsre

5

.

29

5

2

3
2

CatL SHOCK (1)

UNORHO=ABS (VI 1 *COSISIGMA)+W I I2SINISIGMA) )
TF (FeFQe1) VWXTFSTatNORHO .
IF 11eGTol «ANDJUNORHOJLTVMXTEST) YMXTEST=UNORHO
CPI1)=2,4(P{[)~1+/(GAMMASSTMACHEE2y )

IF (rPI11.LTeN) GO TN 105

CPSHNCK(1)=CP{1)

CONT [ NUF

IF (TaLTe19) GO TO 27

GO Tn 32
DO 20 I=1.N
mi -1
ImM2=1=2

IF (1¢EQe1)
16 (1.7Q.1)
16 (1.F0.2)
1F (1eFQ.2) IM2=2

IF (SBAR(I)I¢LT+SBAR((M1)2AND«SBAR(IM] }«GT.SAAR(IM2)) GO TO 28
T 29

.5

CONT INUE

DENOM= (X1 (IS -XT {JIMY ) JRSAAR (JIMZ )= (XT (JJ)=X1 (JIMZ ) ISSAARIIIMLI + X
TEIIML ) =X T (IIM2 ) IRSAAR T I

ANUM== (X1 (JIM] I ¥#2ax [ (JII#P2)RSBAR(JIM2 )= (X (JSI#22-X] (JIM2)1¥52 )85
BAR(FIM] 34 (X T EJIM1 382X (JIM2)##2)8SBAR (JJ)

XIST =4 SEANIM /DFNOM

IF €JJeNEL2) 6N TO I8
XIST=0y
SRARMX=SBAR(JS)

60 1o 31

CONT [NUE

TERMY = (X IST=X§(JIML )3 #(XIST=X1(JJ) ) #SBARIIIMZ I/ CIXT (LIMZ2) =X T (IIML
YROXD CIIMZI=XT EILIN)

TERM= (XIST-X[ (JIMZ1 19 IXIST=XT () ) #SRARIIIMI 1/ (X T (IIMI =X T (IIM2)
YEIXTOISMLI=XT (I 1Y

TERMAz (X ST=XT{JIM2) )8 (XIST=XTEIIML ) I $SBARIIII / CIXTLISI=XT{IIM2) )
EXTEIIN=X1(IIMLID)

SRARMX = TFRW] 4 TERMZ + TERMWY

PGAM=AAREXP (SABRMY )

IF (NPRINT.EQe1+ANDJNPIV.EQ.0) GO TO 33

GO T 2a

PRIMT 187. (ETASP(1),1=21N)

PRINT 188,
IF (NCEBUG.E0.0} PRINT

(€211 aT21 Ny
1834 (1eUL1)ePUIIaV(TIaWil)el=1 Ny

DuMMy INTTIALIZATION OF EXTRAPOLATION PARAMETERS
O 3= t=1.N

ZeTAY (1= an

ZFTAZ 1= .0

7ETAA Y=L .n

PN S REL IY]

LIRS RET ]

PUZCTY=10

fUICII=Ten

PUACTI=140

rRIITIS1.0

L IR

LIRS

nAPaCTY=] "

AVICEy=1en

nVZiristee

rUIETasten

nvaQry=ten

nWlgy=1en

rwRl1yzler

AAATE RS L] N
Pwa(ry=i.n

LINER IR

NRAZeT1=1.n

nesIciis] LN

nsearty=1 .0

CANT INUF

ve

nZETA 1

PO 2 TE1N
FUN(T. 1127574
FUNLTa2 =001
FINC101)2001y
FUNCT AN EVIL)Y
FUNCLS)2wil)

A2580
42590
22600
42610
A2620
A26230
842640
42650
42660
a2670
A2680
A2690
42700
a2710
42770
242730
a27a0
42750
a2760
A2770
242780
22790
a28n0
AZB10
42820
a2830
42840
az8s0
420860
aza7ro
az2eso
a2890
22900
42910
22970
42930
42940
42950
42960
22970
A2980
42990
azonn
43010

a3020
430130
a3pan
43050
a3n60
a3070
A3cAe
a3nen
a3ian
a3110
a3tpo
A3120
a3la0
43150
a3rec
A3LTR
A3IA"
azpon
ERFLI
43210
a3zze
43220
A32aD
a32%0
A3260
243277
23280
23290
A3aro
A3Mo0
[SREDS
4337n
A33a0
A3zs0
233A0
21370
22380
23390
A3an0
23410
a3a3n
2340
a38ac
a3as1



APPENDIX A

ann

FUNtT . 8)=SRaR1Y

DFUN{I+1)=DZETA

FUNC(Te23=UC(T)
36 CONTINUE

INTEGRATE EQUATIONS FROM ZETA=)l TO ZETAxQ

DO 6R INTCNT=],10070A
CALL DERIVZ (NZETa.NP)
IF (NPEG:FO.NeN) GO T 105
IF (NEGP.EQG.0) GO TO 105
37 IF (NPRINTUNE.2) GO TO 66
N5B=)
£PSIeB2.01
SBTEST=]1,F-08
NS8CNT=0
SARCON=SAaRMX
DO 38 1=1.N
ZFTAXFUNITYL)
UtTI=sFUNIT«2)
P1IxFUNIT D)
VIT1eFUNE L)
WIlYsFUNCT4S)
SBAR(IISFUNTT 61
DZETADFUN(I 1}
DUDZ(11=DFUNLL.2)
OPDZ (11=DFUNLT D)
1F (7ETALNEL040) DVNZIII=OFUNIT o4}
OWDZ (1) =DFUN(T+5)
DSAN? (131=DFUNLT.6)
38 CONTINUE
uwEU(L)
RHOWeRHO (1 3
SwESRAR(])
PORGAMWEPOROGAM (1 )
UL =Ny
RHOL =RHO (N)
SLESRAR(NY
PORG AML xPOROGAM (N}
IF (TeFGele) PGAMEPORGAMY
wil1=0.
WNYsWELY
NTIMES=)
IF (7ETALNFLOLN) 60 T0 62

IF (%FQun) GO TO 62
1F (M2E.FO.1) GO TO <2
CORRFCT .SURFACE OUANTITIES AT ZETAs0
EPSISEN=] .E-06
TERMI%(1042,/((GAMMA-]1.)#STMACH#€2))/AASTSO
FAC= (2. %GAMMA )/ ( {GAMMA=] , ) #AASTSO)
IF (MeEQa2¢aND.T.GTas) GO TO 39
1S 16N=500
1SIGNP1=1S1GN+1
tufi=l
LN
GO T a2
39 DO 40 1=1.NM}
IF (W1)eGEeOe AND. W (1+114LTo040) GO TO a1
a0 COMTINUE
1816nE800
ISIGNPI=ISIGN+ 1
wmTi=tl
LMt
6o To a»
a1 1Si6N=1
1SIGRPI=ISTENS )
emTil
LmTzIS16N
1S1GNHEISIGN
a7 NPENDMLD
ISIGNHEISIGN
DO 471 [=LMT1.LMT
IF (ToLTela) RHOCI V% (P(1)/PGAM) #GAMX
IF (TeEOule) RHOCIV3 (P(1)/PORGAM) #2GAMX
IF (TeGTelecAND. [SIGNSEG.500) HHOC )= (P(1)/PORGAMN ) ® #GAMX
IF (TeGTe1aaaNDs1SIGNINF +B000AND T GEe 1 e ANDL T oLE« ISIGN) RHO LT )= (D¢
11)/PNRGAMW IS #GAMY
IF (ToGToelesANDsISIGNINE+600+AND s | «GE s I STGNP] o ANDs | oLF N} RHOCI 3=t
1P (1) /PORGAML )  #GAMX
UI1)eSORTITERMI-FACH*P (1) /RHOCI =W (1)1482)
43 CONTINUE
EPSIN=1.E-08
NSTOPsN
1STL=2
Go Tn 82
DO 4% [=LMT1.LMT

A3a60
43a70
a3an0
43490
a3s00
a3s10
a3%20
43530
23%a0
43580
43560
43570
23580
43590
43600
23610
43620
23630
23640
#3680
423660
23870
43680
23690
a3700
A3710
43720
43730
A37s0
43750
43760
43770
A3780
A3790
A3800
a3s10
43820
aagan
43840
A3850
43860
A3A70
A3BRO
43890

A39An
A2910
A392N
A3930
43940
43950
43960
23970
a3980
23990
A4000
A4010
Aanpn
aanan
A40a0
2405Q
44060
aanro
44080
Aapnon
sa100
a44110
aarzo
Aa13n
aa1a0
aalan
a4160
aa170
44180
44190
A4200
Aa210
a4220
Aa230
sa2a0
As2s0
Aa260
24270
aa280
28290
42300
44310
Aa320
aa3a0

F18ty ) =TERMI~FACSP T )/RHD 11 1-UIT 1 *22-UP{ 1) e22
UISENCTYEUELY
4= CONTINUE
JTEMB=N
BO 4R JTLMTIt™T
ToLvry.
1TEME
JTFMD= STEMP 1
a6 U1z L1 +EPSTUIPUISFNIY)
NP =NOHLD
IF ({S1GN«NE+S00.ANDNTIMES.EQ+1-AND« [ FQISIGN) NP3
IE (JSIGN,NE SO0 AND NTIMES4EQ 24 AND« [ oF 0L ISTGNa 1) NP=3
CALL LGRANGE [1+NP(NL INFSJNDFBUG XTI ¢XTetaXeYeDYDX)
2R{ 1) *DVDX
SRWI-FACTO U] ) /RHOLTI-U11#92-UR (1)#92

PFIDNCT 4 Jy=EF T =F IO}/ {EPSIUSUISENTI) )
OF IO I TFMP « JTEVD 1 =DE IDULT o J)

IF (1.FOLMT) GO TO a7

12141

4T UL =UISFNLII
an CONTINUE
IF (1SIGN.ENLSIN) NxvZ=N

1F (1SIGNoNF «SAGLANN NTIMES EQ.1 ) NXYZ=ISIAN
IF (ISIGNJNF JSNOLAND NTINFS.FQe2} NXYZ=N-1GIGN
17Fu0=n

N0 4@ t=LwWTieLwt

ITEMD= ] TEMP4+1

49 R(ITEMP.1)==FIALTY
CALL SIMFQ (OF IDUNXYZ o2+ | «DFTERM 1P VOT«NMAX 4 ISCALE Y
1TEvos
NO S~ TsLMTieLMT
1TEMD= 1 TEMP 4L
57 UCTI=UISEN(TISRETTEMD, 1)
|TEMDzA
PO St [=LMTLeLMT
ITEMBE [ TEMP+1
IF (ABSIACITEMPL] 1. AT.FPSEISFN) 6O TO &2
=] CONTINUIF
GO TA 59
57 DO 53 1=LMT1WLMT
NE=NDHLN
IF (1SIGN.NE+SNUAND  NTIMFS.EQet sANDe 1FQs ISIGNY NP=3

IF (1STGNANFeSON.AND NTIMES . EQ20ANDe T oFQu ISIGN+1) NP=3

CALL LGRANGE (1¢NP.NLINESINDEBUGX | (13eXTeUsXsYoDYDX)
81 UPLTIY=GARTI1#NVYRY

IF {ISIGNJNFSNCLAND NTIMFS.FALT) GO TO Sa

GO 1A s€

CANTOP(14114LTL040) GO TO 56
SR CONT [NUF
=5 ISI6n=
ISIGNP L= 1S TGN+ T
1F CISIGN=-1STGNH) $7,58.57
57 LMT1z1
LMT=1SIaN
NTIMES =]

IF (NSTOP.GT+25) POINT 166, NSTOP

1€ (NSTOPLAT2%) 6O ¥0 S9

&0 ta aa

AR TELMTLeLMT

BILIYE

POROAAM (1 1=P L) /RHO( T I*2GAMMA

SRAR (1 )=ALOG (GAMMAESTMACHY » 2 9POROGAM( | ) )
NENOMESORT (GAMMASO (13 /RHO(] 3)
CROSEM{T1=ARS (WL ] 1) /NENOMEAAST
EMMASEUN (1233 /RuOCT )
JELyRBRevIIIeRP wCl)en?
=SORT(AASTRS24811S0/A50)

4P e/ L(GAMMA=] L Y HSTUACHS #2)

(24 %GAMMARFUN( 1431/ (RHOCI 14 (GAMMA=] o ) ) +RUSORAAST 82y

oENON
BEANNUL E11=1 e
1 /DEROM
ASOZRAMMASFUN (T 131 /RMO(1 )
A1 S0=850/8AST50
WOATw(])#E2/81 50
PVAZ 1) =-ETAS (120 (1,- 408 WP (1140 (115 (2.-w0A))
OPNZ (1)=-FTASCT)#RHO (1) #W (] ) #922AASTSORAKRA (1)
AR CONT INOE
1F (1 MToFNeN) I1SIAN=ZRNN
IF (LMTJEQWN) GO TA &1
S1ANPT

1F (ISIGN.EQ.NMILNRL TSIGN.FQWN) GO T0 61
NTIwes =2

24340
Aa3s0
24360
Aa37n
44380
4a390
aaa00
44210
aaaz20
4aa30
Assag
aaasp
24360
ass70
asa80
44490
44500
aasio
ass20
24510
aasan
aass0
24560
aas70
Aa580
aa590
aa6n0
84610
44620
Asas3n
A4680
24650
44660
44670
44680
42690
44700
aa710
24720
aa7ar
aavao
Aa750
AQT750
44770

A4TBO
28790
aagoe
as810
48820
aapo
aa8a0
aagsa
Aagsn
24870
Aa880
aagan
24900
a491n
28920
24930
aagan
aagen
Aa960
ARG
ra980
Aa990
45000
45010
25020
A5030
25080
ASDS0 °
25060
45070
25080
ASNON
45100
45110
as120
45130
AS5140
25140
28160
as170
asyan
as)on
a5200
as21n

27




-

5

A

28

S

®a

s

56

a7

GO 1~ a2z
NO=NDHLD
1s1aN=5Cn

COMP(ITE SPECIAL GUANTITIES FOR BRINTOUT

nD A=
tF (rFTa

1eN
EN.0.NY FTACI)1=0.0

TCOMIESINIFTACT )Y

CONP=COS(FTACTYY

CALL BIRCOS (1)
UCETy=A138VIT)+A23%w [ y+ARRUCT)
VECIIZRIISVIT)4R12¢w 1 1+B1 32U
WCUIIZRZ21%V([34022%w (1 1+R2AU(L)

XBAR ( | 31/(a3%am)

YRAR(1)=A32/(A3I#AR)
BUSOSUIT I #4234V I 1#82,w (1) w82
VXCLY=ATIRVIT)+A21 8w (T )+a L RICL)

VY1328 128VI1)4822%w (T 4832000
RAAR=SORT(XRAR (11487, YRAR( |1 #e2)

VECET)= (XRAR (I IRVX (114 YRAR(TI®VY (1)) /RHAR
WCCLI)= (—YBARC1 ISV (1 )+XPAR(13*VY (1)) /RAAR
THFTMOR (1 )=ACOS(ARS (yY (1)) /50RT (BUSQ Y ) *RAD
PAINARTT J=ATANZ CUXC[) s UCTT ) ) *RAD

POPT 111z ) /PTINE
PTOPTI(11=(POROGAMIT1/AAIES (~14/ (GAMMA=T0})
PTCl1=PTOPTI (11 #PTNF
POASTSN(1)=P(1)/A88TR0

POPTHF (1 1=D1 1) %GAMMASSTMACHS 82

IF (1aNE1oANNLILNEsN) GO TO 65

IF (1,F0.1) 6O T A7

1F (1.FOWN) (A TO 68

HOwE A3

vewzal3suw

wevEn2 4w

VXWE AT #w

VYWIADZ RO

VZwsAd3ruw

PTOPT | W= (PORGAMW/AR ) s % (-1 4/ (GAMMA=1 4 1)

6N Th &=

uCL=AZ L

veLzataso

woLEa23suL

VXiLEAT ML

vYLE AR e

VZLEA3 M

PTOPTIL= (CORGAML /AL )28 =14/ (GAMMA—] 4 1)
CANT INIUIE

PRINT OUT - NORINT =2

IF (M2F4FGe1} PRINT 171

PRINT 147, ZETA

LPRINT=1

vAIN BRINTAUT

CALL PRINT (NLINFP] L PRINT.ZFTAIDZETA NP NPLOT JNZETA)

1€ (FRTALE.DNAND. IPRINT.FO,24ANN,PARAMJNEPARAME ) GO TO 69

IF (FUN{I411sLFeNe) O TO &9
CALL RUNVUT? (DZFTALNPY

IF (NFQWFRL0.0) GO TIN5

IF (NFGPLFEG.0) 60 TO 198

IF (NDEBUG.FQ.N) PRINT 186« INTINT NEXTRAP

IF (FUNCLL1)aF0e0sne ANDWNEXTRARVED T} GO TD 37
IF C(FUNCI1I#DFUNGI (1) 1.6Re0e) GD TO 68
DZETAZ=FUN(I o1

NO A~ I=1.N

PEUNTa13=07FTA

CONT TN

COMP Y TF PRESSURE COFEFICIFNT AT SURFACE

FFUNCE 23— 1 o/ (GAMMASSTMACH® 8243
CPAONY ( 14=CPI 1)

CONT INUE

1F (NPRINTWNFL.2) GO TO 72

IF (NPLOT.FQ.D) 6N T 7

IF TWIS IS A PRINT RuN AND PLOTTING 1S DESIREN - PUNCH CARDS

PUNCH 128, NZFTA
PUNCH 162, (XRAR(TY.
PUNCH 152 (YBRAR(1}s «Ny
PUNCH 152, (PSIDCT). Ny
PUNCH 152, (CPADDY(11elx]4N)
PUNCH 182+ (U114 1=1.N)
PUNCH 152 (W(11el21.N)
PUNCH 152, (RHOCT ),

Ny

APPENDIX A

A5270 PUNCH 1524 (CROSSMIT)1=14N)

45230 71 PRINT 162

as2a0 PRINT 161 B

45250 PRINT 164+ UW:RHOW 5w+ PORGAMW sUCW , VCW < WCW IVXW S VYW e VZWPTOPT W
23260 PRINT 162

245270 eRINT 161

as280 PRINT 168+ UL +RHOL 5+ PORGAML sUCL s VCL +WCL s WXL « VYL« VZL oPTORTIL
45290 72 IF (NPRINT.EQ.1ANDaNPIV,EG.0) PRINT 159: (CPII)el214NY

AS300 (F (MPRINT.EQ.1sANDoNPIV.EQ.D} PRINT 1a49: (FUN(148)41214N)
as3ie © IMTSTEP ~ TOTAL NUMBFR OF GOOD INTEGRATION STEPS

25320 INTSTEP= INTSTEP+ INTCNT

43330 IF (NPRINTWNE.2) GO 1O 72

48340 IF (4aNEW2) GO TO 76

A53%0 c

45360 [ COMPUTE FORCF AND MOMENT COFFFICIFNTS

48370 €

As380 CALL FYMCOEFS (NoNANEINSPACF 1 X[ +8Ms AR AAAPA2¢AT +AGGY 1 YOSINALP
A3390 1+COSALP.G2RA)

43400 T3 IF (NCOUNT.NF.D) GO TO 162

ASa10 c

ASa20 s
45430 "

45340 N 7a 12tew
ASa50 [F (1.FQel1 VMAXZARS(FUNCT41)

AS860 IF (ABSIFUN(T+41)+GT,VMAX) VMAXSARS(FUN(l.4))
45470 T4 CONT INUF

a5480 IF (NCYCLF.FQu1 4 ANDLUMAX.GTLVTEST) GO TO 102
45450 IF (NCYCLE.GT41+AND, yMAX.GTSVIESTI) GO TO 102
45500 IF (VMAX.LE.VTFST) Gn TO 75

45510 IF (M.€0s1) GO TO 102

48520 IF (NCYCLF+GTaleAND, UMAX.LToVTESTI) NSKIP=1
A5530 IF (MCYCLE<GTalaAND.YMAX.LT.VTEST1) KCOUNTSKCOUNT+1
25540 IF (NCYCLE+GTe1+ANDsVMAX.LT.VTESTI) GO TO 103
AmEsn TR MPRIMTINPRINT 41

45560 IF (NPRINT.£Q.3) GO 1O 76

45570 r

ass80 € AEGINNING OF PRINT RiN

assgo ¢

A5600 KCOUNT=KCOUNT 41

AS610 1F (waE0aN) RO TO 10~

A5620 IF (wEQ.2) GO TO 101

48630 76 NCNVR

AS6a0 IF (NeNE

ASESA 1F (MsEQeDANDMHLD.FR.0} GO TO 1

25660 c

45670 c FTAS(1) FROM T4YLOR-wACCOLL

25680 4

25690

AST00

45710 NENVRGED

AS720 NRE ARz

A8730 no 77 1s1.N

AS7a0 77 FTAS(1y=FTAR(Y)

AS750 G0 Ta B .

A5760 7R IF (DARAM.EQ.PARAMF) GO TO

25770 r

a5780 c COMPIITF, NEW PARAM AND CORRESPONDING ETAS (DEPENDS ON NUMBER OF
45790 - CONVERGED SOLUTIONS )

AS800 c

25810 1F (MCNVRGLFGL1) 6D TO 79

45820 ° 15 (NCMVRG.EN,2) GO 10 A2

ASHB30 1T (MONVRGLGF43) 6N TO 91

ASBa0 79 PARAMITPARAM

as850 no 8n 1=1.N

ASB60 Ar ETASI(1) TASL{T)

A%A70 A] PARAM=OARAM] +DPRAM]

4s58AD GO Te 132

a5890 A3 PO Pa =]V

25900 A3 FTAS2(11=FTASCI)

45910 no Ra 151N

48970 IF (ARSIFTASI(II-FTAG2(11)1shTel+E-05) GO 1D B5
45930 A4 CONTINUF

£5940 cO TA AG

AS9=0 A& PARAMZzPAQAW

45960 RE PARAM=PARAM] +NPRAM

AS9TD A7 COEFc}=(PARAM-PARAM? y/(PARAM| ~PARAMZ )

As980 COEFF2= (PARAM—PARAM] y/ (PARAM2=PARAMI )

asgan NO AR 131.N

26000 AB ETAS(1)=COEFFIXETAS] (1 14CORFF2%ETAS2¢1)
asn10 60 TA 132

26020 89 (PRAwI=2.#NPRAM]

46010 NCNVDG=NCNVRG—1

A6040 NO 9n 121N

A6050 9N FYASLIIEFTASI (1)

A5080 PARANZOARAM] 4NOPANV]

A6070 6O TA 1232

46080 S1 IF (NCNVRG.GTWR) 60 10 93

245090 PARAVI=PARAW

TESTR FOR CONVFRGENGE

A6100
A6tto
48120
A6130
A6140
A61%0
AGL60
ast70
As180
46190
A6200
26210
a6220
A6220
46240
46280
A6260
A6270
A6280
46290
A6300
A6310
A5320
26330
26340
26350
46360
A6370
A6380
46390
A6400
26410
26420
A56830
a6a40
46450
A6460
246470
246480
26490
26500
AB510
46520
46530

A6540
26550
A6SE60
246570
26580
246590
26600
46610
A6620
26630
46640
ABERO
A6660
AB6T0
46680
46690
46700
26710
46720
246730
46740
A6750
A6760
246770
A6780
46790
A6800
A6810
6820
A6830
46840
26850
26860
46870
A6880
246890
A6900
46910
46920
246930
46940
26950
246960
A6970
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APPENDIX A

60 03 fxp.N
FTASAE]I=FTAS])
GO TA 95

no 9a 1=

ETASY (1)
ETAS2¢ 1 ) eFTASACLY
€TASACII=FTASIT)

CARAG]ZDADAMS

IF (NPRAM.LT.(C.L,AND,PARAMSNPRAM,LT,PARAMF) GO TO 96
IF (RPRAMLGT 20,04 8NN, PARAMEDPRAM,GT L PARAMF) GO 10 96
60 Tn 97

PARAVEBARAME

€0 Tn op

BARAM=PARAMLAPRAM
COFFE]z (PARAM-PARAM? 1 * (SARAM-_PARAMY )/ ( (PARAM] -PARAMZ ) # (DARAM| —PaRA
ey

COFFF2: (PARAM-PARAMI 3 * K RAMT )/ ¢ LPAR,

M1 % (DaRAM,

cimayy

99

o0

104

COFFEDz (PARAM-PARAME ) * (PARAM=PARAMS ) 7 ( (PARAMI-PARAMI ) % (PARAMI-PARA
1v2 )y

no Qe j=1.8
ETAS(11=CORFF1#ETAS) (1 14COEFF2METAS2 (1 )4COEFF3SETASI()
60 TA 132

]
MEADING PRINTOUT FOR TAYLOR-MACCOLL

PRINT 148

BRINT 136+ STMACH.GAMMALTTHETAD . ALPHAN
PRINT 141, EPSIGOM

PRINT 137+ N.M NREADNSPACE (NP NCNVYRG
PRINT 156+ VIEST.vIFeT]

IF (w2F.FQ.N) PRINT 1R0, WPF

IF (W2E.FQ.1) PRINT 179¢ M2E€.TU

PRINT
PRINT

SLOPE s < TRANSF
KCOUNT « VMAX JEPS 1G s SPACFR VMXTEST

160,
153+

IF {IPRINT 4EQ .2, ANDsPARAMNE . PARAMF )PRINT OUT ONLY AT ZETAZ0
IF (IPRIMT.EQ.2+AND«DARAM,NE.PARAME ) GO TO 37

COMPLETE PRINT QUT FROM ZETA=1 70 Z2ETA=A

o TA AR

HEADING PRINTOUT FOR Mz2 ADDY

CONT INUE

PRINT 138

PRINT 137, NoM,NREADNSPACE + NP« NCNVRG

PRINT 1854 NA,ANA (NP JENR

PRINT 136, STMACH,GAMMA,T, THETAD ,ALPHAD
PRINT 167, RANGLE

PRINT 165. EPSIG+APSIGMX«SPACEREPSIVARVEPSINT
PRINT 178+ NCYCLE VTFST.VMAXAAST PTINF
PRINT 156+ VTESF.VIESTL

IF (M2EFO4D) PRINT 1B0. “2E

[F (W2E.EQa11 PRINT 1794 MEF,TU

PRINT 160+ SLOPE.XTRANSF

PRINT 153+ KCOUNTVMAX.EPSIG.SPACER.VMXTEST
PRINT 143

LPRINT=2

CALL PRINT (NLINERT +LPRINTZETADZETA NP JNPLOT +NZETA)

17 (IORINT.EQ.2.ANDs PARAM.NE s PARAMF 1PRINT OUT ONLY AT 2ETA20

IF (1PRINT.FO.2+ANDsPARAM,NF ,PARAMF ) GO TO 37

COMPLETE PRINT OUT FROM ZETast 70O ZETA=0

GO Tn 102
VARIATION OF SHOCK DISTANCE FOH NEWTON~RAPHSON COMPUTATION OF SHOC
NCOUNT - COUNTER OF PIVOTAL AND VARIATION INTEGRATIONS NCOUNT =1

NCOUNMT ZNCOUNT +1
KCOUNT2KCOUNT+1
NPIVENRIV4L

1F (NCOUNT.GT.1) GO TO 112

PIVOTAL RUNS

DO 108 Ts14N

VOUT12FUN(L.8)

IF (].ECGs}) VMAXsARSIVO{1))

IF (ABS(VO(1)}1.GT-VMaX) VMAX=ABS(VO(I))
ETASACLI=ETASCLY

26980
26990
27000
a7030
27020
47030
47040
27050
27060
AT070
27080
27090
A7100
A7110
47120
47130
a7140
a7150
47160
A73170
47180
A7190
a7200
a7210
27220
a7270
a7240
avesn
47260
47270
47280
47290
47300
a7310
47320
47330
47340
a738n
47360
47370
47300
47390
A7400
a7a10

a7420
47470
27840
a74=0
AT460
47470
47480
47490
47500
ATS10
AT520
AT330
AT7S40
A7550
A7560
247570
A7380
A7%90
47600
A7610
A7620
47630
A7640
A76%0
27660
aT670
AT7680
47690
A7700
ATT10
ATT20
AT730
47740
ATTS0
247760
aA7770
AT780
47790
27800
A7810
47620
a7g30
AT8a0
ATe%0

LIGIRY

o

5

an

Rl

N

105

104

107

1rA

109

1€ (VMAXGT.VMXTFST) GO TO

IF INPIVLFReZ) GO TD 121

1IF (NPRINT.EQ.1+ANDNPIV.FQL1) PRINT
1.vexTEST

IF (NCYCLE<GT.] Ve AND NPRINTFO.1) STOR 6666

IF (MPIV.FO. [ ANDN.FO.11 GO TO 111

IF (NPRINT.EN.1<ANDWNSKIPLERLL) PRINT
10 Wy TEST

185

153+ KCOUNT . ¥MAXEPS1GSPACER

153, <COUNT + YMAXsFP3 G+ SPACE

NSK IR 1S THF MODIFIED NFWION METHOD (D(T.J) NOT WFCOMPUTED)
IF (NSKIPLEOLIY GO To 116

IF (7PS1G.F0.FPSIEMY) GO TO 111

NCCUIGT =0

SR LT

OECRFASE PARAM INCRFWENT AND RESTART FROM LAST CONVERGED SOLUTION
10
ro
T0
0

106
10v
109
110

i3
3

INCNVRALF0. D)
(NCNVRG.FD. 1)
IF (MCNVRGSFQ.2 )
IF (NCNVRGLGE 433
PRINT 170

sTOP 7774

ARAM] -NPRAM]
cAeneRAME
1rB 131N
ETAS(112°TASI 1)

GO Tr B1
PARAWZPARAM] -DPRAM

GO
6o
an
a0

" nPRANs .SENPRAM

12

ra

nus
s
nr

118

19
L2¢

121

IF (NPRAMILT.0.C.AND,DPRAMGT.OPRMIN) STOP 7777
1F (PPRAMIGE +0s0«AND,DPRAMLLT«DPRMINY STOP 7777
GO Th B&

PARAM=PARAM=NPRAM

PPRAW= . 55NORAM

1F (NPRAMILT.0,0.4ND,DPRAM.GT+DPRMING STOP 7777
1F (NPRAM,GEL0,0.AND.DPRAM,LT.DPAMINY STOP 7777
€O Th a7

PEGIN FTASE]) VARIATION

ETAS (J41)ZETAS (41 1% (1 ++EPSIVAN)
GO Tn 21

FENTTON
IF (NoNEW1) GO TO 117

COMPTE DETA FOR TAYLOR-MACCOLL

PETA(1)2EPSIVARYETASOL1)/ (1 +~FUNTT4a33/v011))
Gn TA 130

TF {JsLTeN) ETASII1)ZETAS(I411F 11 44EPSIVAR)
ETAS(J)=ETASO(J)

COMPUTE FLEMENTS OF JACORIAN MATRIX
DO 114 Ix1eN

DUIeJ)=(FUN(]4a)=VOL1) )/ (EPSIVARYETASD(JY)
OHOLACT s S I=AC oSS

CONTINUF

1F (J.EQ.NY GO TO 1=

G0 Tn 21

SECTION TO FREPARE AND SOLVE DileJ) MATRIX
CONT INUF .

PO 117 I=1.N
Btlayrs-vorly

1F (NSKIP.FQG.0) GO ToH 120
IF (NDEBUG:£G.") PRINT 176
00 119 I%1.N
PO 118 J=t«N

DE1egr=nHOLDLT )

1F (NDEBUG.EQ.0) PRINT 175,
CONT INUE

0O 123 I=1.N

SQSUMan,

DO 121 J=1.N
SOSUMESQSUMAD (1 e S1882

CONT {NUE

TEMPzSQRT (505UM )

DO 122 J=1N

DT+ 12010 J)/TEMP
BiLe1)aBI1+11/TEMP

CONT [NUE

CALL SIMEO (DsNeBs) +nETERM: JPIVOT eNMAX, ISCALE )
PRINT 177. DETERM

IF {NETERM.LT.0+0+ANNLDPRAMEQ.DPRMIN) GO TO 75

(DU1sd)eusIaNIBIL41)

4786C
27870
47880
47890
247900
47910
47520
47930
47940
27950
47960
a7970
47980
A7990
248000
apa10
48020
agnan
48040
ABOSO
A8060
28070
28080
28090
48100
asf1a
48120
48130
ABla0
AB150
ABL60
AB170
A8180
A8190
AB200
48210
A8220
A8230
Ag2e0
ARPen
AB260
468270
48280
28290

29
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1F (NETERMJGS 4PeBt an 10 128
If (NCNVRG.EQSD) STOD 6666
IF (NCNVRG.FO.1} a0 10 124
ARAM-NPRAM

PARAUTPARAM] +NPRAMY
GO Th 126
125 IF (NCNVRG.FQa?)
IF (NCNVRGLGF23)
1276 DO 127 151N
127 FTAS(I)=FTASIET)Y
60 Th 132
128 DO 129 (21N
179 DFTACT)=AIT1Y
120 PRINT 150 (DFTAGL ), 124N
Jg=r
NEYE) FNCVOLE +
NEMY T
NBTven
NO 111 f=1«N
ETAS(11=FTASO(114DFTA (]}
60 TA 21
137 CONTINUE
GO TA )
133 CALL DAYTI
PRINT 1A%
sTOP 0101

"0 10 87
GO 10 98

1

CIDATE,
10ATE

174 FoRMAT

135 FORMAT (1A1S)

136 FORMAT (8M STMACHSE 4,8+ 2XsGHGAMMAZE 1648 2Xs2HTZE]6eBe2Xs THTHETADS
IELGeRBs2X s THALPHADB=E 1 4. B/ )

t5F1a.A)y

137 FORwAT (3H NET242x,24Ms]l1e2X e OHNREAD=11 2% ¢ THNSPACEZ11 ¢2X ¢ IHNPE 124
12X ZHNCNVRG= 11

138 FORMAT (1H1//)

139 FORMAT (Z2A10/) s

180 FORMAT (/)

181 FORMAT (IH FPSIGOM=E (5.8

182 FORMAT (1X186415/(8616.8)

183 FORMAT (1Xs2HI=14 . 2% RHULT1=E1S B 2K GHP{ [ 126162 R 2X e SHY (112616480
12X 3w 195F164A Y
1644 FORMAT (215:2F1643).

145 FORMAT (4H NAZI242x  AMANAZE16¢842XeIHNG={Z+2X 1 AHBNAZE 1648/
146 FORMAT (BH INTCNTz]s,2x.8HNEXTRAP=]])
187 FORMAT (/38X AHZETAxE 160871

188 FORMAT (//29M ZERO—INCIDENCE CIRCULAR CONE//)

149 FORWAT (2H V/(IXBF 16,81

150 FORMAT (S5H DPETA/(1X8F16.0))

151 FORMAT (SH ETAS/(AF14.A1)

152 FORMAT (SF16.R)

153 FORMAT (BH KCOUNT=16,2x.5HVMAXTE 1648 12X s GHEPS1G=E16+8.2X+ THSPACER=
1F160R:2XBHVMXTEST2F6,.8)

154 FORMAT (6H AAST=E1g6.a/9 .

155 FORMAT (7H PARAMSE|E ,8.2X¢2HM=11¢2X« THINCRMTZ1242X s THNCYCLE= 12}

156 FORMAT (7H VTEST=E16,8.2X. THVTESTI=E1648)

157 FORMAT (6H FTASP/IRE1648))

158 FORMAT (15H CPUI) AT S$MOCK/(BE16.8))

159 FORMAT (16H CP{l) AT 2ETA=0/(BE16.8))

160 FORMAT (7H SLOPE=€16,A¢2X BHKTRANSF=12)

161 FORMAT (131M v RHO s POROGAM u
17 ve we vx vy vz
2 BTMATINF /)

162 FORMAT (/72H ¥ INDWA
IRD LINF ZFTa LIMIT, )

163 FORMAT /71R LEEWAR

1D LINE ZETA LIMIT,,

164 FORMAT {11E12.4)

165 FORMAT (/7H EPSIG=£14.4:2X+BHEPS |GMX=E16+8+2X« THSPACER=E 16+ 842X «8H
1FPS [VAR=E1648.2Xe THERS INTE 648/ )

166 FORMET (///81H SURFACE VALUES ARE NOT CONVERGEDs NSTOPz,[5///)

167 FORMAT (/BH RANGLE=F16.8/)

168 FORMAT (/BH NCYCLE=, (2,61 AT <2410/}

169 FORMAT (20H A2617 COMPLETED AT +2A410)

170 FORMAT (/35H NCNVRGzn AND | CANNOT HALVE DPRAM]/)

171 FORMAT (///64H SURFACE PROPERTIES NOT CORRECTED FOR M2E=1///)

172 FORMAT (//a2H DAV1S-LO-42617-APPLIED MECHANICS -9-8-691

173 FORMAT (15H BERNIE K UNKER)

174 FORMAT (93H CONICAL FLOW ABOUT ELLIPTIC CONES BY THE METHOD OF LIN
1ES  wiTH INCREMENTATION OF A PARAMETER//)

175 FORMAT (IXBE16.8)

176 FORMAT (7H D(14J))

177 FORMAT (BN DETERM=E)¢.8)

178 FORMAT (BH NCYCLE=12 2X«SHVTESTEE16+48+2X s SHVMAX=EL 64B+2X1SHAASTeEL

48740
48750
28760
8770
48780
48790
4R800
28810
28870
28830
28840
48850
48860
48870
48880
48890
88900
28910
48920
aRoan
28980
aRosn
a89an
48970
48980
28990
49000
A9n10
49020
29030
49040
aaqn=n
a90mn
29070
A908D
49090
A9100

‘a9110

49120
49130
49140
49150
49160
49170

A9180
a9190
45200
A9210
49220
A9230
A9240
29250
A9260
49270
49200
49290
49300
A9310
A9320
A9330
49320
A93%0
49360
A9370
49380
49390
494060
A9a10
49420
A9430
AQaa0
A9a%0
49460
49470
A94B0
29490
A9300
49510
29520
A9330
49540
A9550
A9580
49570
A9580
A9590
A9600
49610

N

N

N

Aana

Annn

1648+ 23X 6HPT INE
179 FORMAT
18 FORmMAT

enn

SURRAUT INF RG

16483
(/5K M2F=158,2% . INTUSE 16468/
(/SH M2Ez1R/y

RONY GEOMETAY

“COMMON F(31aDF £3)eFC(310FCI21+281 (33.AB2(3)4AB3(3).ABA(3)

COMMON FUNT20.51DFUNT20+5) «FUNC 1204512 DFUNC (20465181 120+63182( 20+
16)187126461.86120:5)

COMMAN SBAR (201 «DSENZ (204 +SEARP(29)45S81120)+3582(20)4DSAI(20)+058
14(20)aX14201eX0 (27 w0 (20131 1203:A2(201+83122)+24(2D)+AK(201+46(2
203A7(271,28(20)0AKA2010GX(201+GYI20)eGXXI2TIAGYV (201 GXYI20)ETA
D203 FTASI2D) . FTASP (201,85 TADI20) «IHO(201.QL20)P (201 U(20)+VI20) ¢
AWI2T)ePPI2T ) UP 20 ) cuP (2014 WP I120) XS (201.YS(20)DUDZI201+DPDZ(20)
SOVOZ (20)+DN0Z20) «AM{20) G20 ZETALI (2015ZETAZ120)+ZETAI(20) 4 ZETA4
61201 .0U1(2010U2120) ,DUII20) +DUE (201 0W1 (20) <DV2(20)+DWI(201.0WA (2
7014DVI€203110V2(20)+0v3(203+DVA(20115(201+PS10(201DP1 (20)<0P2120)+
BDP3(201+CPa (207 DEONS (20 1+ CROS3M( 201 «PONOGAMI20) 121201 +5P (201 PSIS
90120 SERNNA (2032 XSEARLZ0) + YSHAR(23 ) «RHO1SEN (R0 1 JUTSENC20Y

COMMAN XDBAR(20 ), YORAR (207 « XBAR (20 )¢ YEAR (271 « TAL(201 +G2B(20) «DPDZE
1xe2c)

COvMAN KTRANSE SLOPE

COMMON ARSTIRT1AI2.a13.H21+B224BPI+NSPACEPTIMaNIL1 o ToTHETAR GAAM
TALOX1+CONT «CONZSTHAFHI AL AT T s AT 2 A130A21.822+4223,831 4A32,837,ALPH
PARNY «NDEALT CHK 151 AMA L KADWNF oNL INE 5 FEOS ]G e NPRINT s SPACER JNEXTRAS .
JEPSIAOMFPS INT JDFC X |N1+ S LGN

COMMAN /ERROR, ER(123¢SRRI1Z 1 0LK (12}

COMMON VEC20) (WCC(27) «CPAHOZK (277 «CPI2M ) ¢ SBARMLN (20 1+ XRHLD (2011 Y8
THLD (201 +UCI20) ¢VCI2C )+ WCIPD) e VXI2T 1 eVY (2014 THETNOR (20 +PSINUR (2N s
2PQPT1{201PTODTI RN PTIZN) POASTSA(20)+PORTNF (20 ) +CPHONY (20)

COMMON' /BLOCK2/ NAWNA+ANALENS 425, TY

DIVENSION IDATE(2)

AB=TANTTHETAR)
Ni=(ael 372

Anny SFLFCTION

Go TC 3
[ L

1IF (#,E0.0)
IF (M FO.2)

TAYLAR-MACCOLL

1 o1s1
xten

xaey

you

Gxt1
GY(1122e4v0 (1)
GXX (152

GYYify=P.
GXYt[)1=0.0
IF (NDEBUG.E0,0) PRINT 46+ 1eXI114X0(114Y0O(1)
IF (NCEBUG.EQ.O1 PRINT 45+ [eGX{I3aGY (1) GXXET)aGYY(1)eGXY (1)
60 Tn 136
P NSTFO=2

CIRCULAR AND FLLIPTIr CONE ~ COMPUTATION OF XI(NI}
NTN
NOUA
(X3}
F12)=0.0
nSz.n*AR
NFLL3=ns

INTEGRATION wiTH XO OR YD INDEPENDENT VAR!aBLE
INTEGRATION OVER XO - NCMANGE=).

- NINT=1
VARIABLE STEP - NSTEP=2

x00=n,0

NCHANGF =1

CHECx 1=AB/SORT (1a4T452)
CHFCK2=-TREPRAB/RART (1 o4 THEZ )

N0 6 INTCNT=1,100000
CALL DERIV (NINT«NCHANGE « NDEBUGs T+ AB «F «DF ¢NF ¢ XDO s X 1R« SLOPE +BSLP +AS
e

IF (NCHANGE.EQ.2+AND,ABS(F (1 114LEL1E~10} GO 10 7

CALL RUNKUT (NTNT «NCHANGE +NSTERP sNDEBUG T+ AB+FeDF «FCeDFC1DS+AB1 ¢ AB2
1:4B3,AB4& (NF (EPS | GOM NOUAD + XOO 1 X1R 4 SLOPE «BSLP+ASLP)

IF CINTCNTJ€0.1) DSOAR=NS/AR

If (NCFPUGeEQ.N) PRINT 47+ INTCNT

IF (NCHANGE+EQ.1.AND, ABSICHECKI =F (1)34LF41,E-07) GO TO 4

1F (NCHANGE ¢EQ4) ¢ AND, {F 11 )#DF 111 ).LE+CHECK) e ANDSCHECK 1~ IF (1 )4DF 11
13.6T,1+E=07) GD TO &

29620
49630
49640
49680~

T2DIILIICIBRDPINICDITVIANCLEODIORIICODIOBOD B D

LY EEE RN LR RN NBEN N EREFERPLEEELEELER LR EREEREE]

2n
0
a0
50

70
80
90
1n0
110
120
130
1480
150
1560
170
180
19n
200
210
220
230
240
250
260
270
280
250
ano
310
320
aae
Jao
380
Ak
a7a
aan
390
4n0
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aan

1F (NCHANGESEQe1sAND. (F (] )4DF (1) 14LE«CHECK] «ANDSCHECK L= (F (1) #DF (1)
1).LE.1.€-07) GO TO 3

UF (NCHANGEEQ41 o AND S (F {1 }+0F (1 11+ GT«CHECKL] GO TO 3

TF (NCHANGE sEQe24aND L {F (1) +DF (1)) sLE+O0+ANDeABSIF(1)40F(1))eGT ol n
1£-07y GO 70 &

1F (NCHANGE «EQ42¢AND . (F (] )+DF (1) )+LE eDeDeANDsABS(F {1 )}+4DF {11 1aLESl s
1E-07) GO 10 =

1F (NCHANGE 4FQ.2.8NN, {F(1)4DF(111.GT«040) GO TO £

NSzCHFEKE-F (1)

NF {13y=NS

GO Th &

w

INTEGRATION OVER YO - NCHANGE=2. VARIABLE STEP - NSTEP=2

4 NCHANGF =2
F(13=CHECK2
PSzunikas
DF (1)=DS
6o Th &
S nS=-Ft1)
CONT {NUE
TAUNT=F (2)
IF (MZEoFOsl+ANDMTIVES.£G. 1) TAUL=TAUNI
IF (MZE<EQs1«ANDWNTIMES.EQ.2) TAUUSTAUNI
LATAUNT
£ oF Qa1 s ANDUNT IMESAEG2) TAUIN)STAL +TALY
TAUN=TAU(N)
GO TO (8.941C). KTRANSF
8 TauR=0.
¥1R=TAUR
ASLP=TAUR
ASLP=1.
XInt=TauN?
XINs2e %X Nt
XTINYEXIN
GO TA 11
TAR=TAUNY
ASLP=SLOPE
XIR=T, ¥ TAUR/ (2. #SLOPE 414
XIN1=X1R
¥IN=24 X INL
X1INy=XIN
ASLP=(1
Go 1A 11

~ 0

°

SLOPE ) /(3. ¥ xR xz)

1IN Tam=n,
X1R=TAUR
asLe=1,
XIAN}=3e¥TAUINY /(24 4SLOPE
XIN=YT(N)
ASLP=(SLOPE-14)/ (¥ (Ny¥32)
XIN1=zoSRXT (N)
T xTtry=ren
IF (M2FLNEL1) GO TO 12
JF (M2EoFQel +ANDLNTIMESeiina 1y XIL=XINI
IF (WPF oF Qe sANDWNTIHESa,2) XIt=XIN]
16 (M2FoFOs 1« ANDLNTIME S eon, 2y X (N
IF (M2FeFOs1«ANDLNTINESEN. 2y GO TO 12
NTIMES=2
T=Tu
o Tn P
12 IF (NDEBUGFCeD) PRINT 50, BLK(1 )X [R+TAURGXIN>.02%
TAUDXT eDX 1T eXTNY
PRINT 874 INTCNT
X1 (N8)=ANA*XINI
X1 (NR)=ANA*XIN]
1F (NDERAUGSF.Qa0) PRINT 30, XT(1)sXI(NA}sXT(NB)«XINEXT{N)¢TAUNL TA
TUENY S TAL TAUL X [ XL
L 1€ (NSPACEWF0.1) RO TH 12
ARZX | INAYFLOAT (NAST
ABB= (X1 (NRI=XT (NA))/ELOAT (NR-NA)
17 ANE (1IN -XTINRY Y SFLALT (NCN Y
1F (NDFRUG.E0.0). PRINT 48, aA.ABR.AN
N 1A 11N
IF (145 Qa1e0RTeFNeNALOR, [.FONIOR. [+EGeN) GO TC 15
IF (NSPACF.FC.1) G0 ™0 14
1F (1eGTaleANDaTaLToNAY XT(11=AA*FLOAT(I=1)
IF (12GToNASANDS LaLT NP X1 (] 1UMB ) S AL EFLOAT( 1A )

HBSLP FOLAN T

14 IF (TeGToNBeAMD LT ANY x (] =X AN )+BNSFLOAT ( [=Ni )
1% TAUCL}=TAURHIXIIT =Y D)% (A CL PR Es (X ] ([}=Xx[)%%2)
TAUXIZASLP+ I #ASLOS (Y1 (1) -v]R)#33
GPP(1)=14/TAUNT

1A CONTINUE
IF (NCFBUGFGe0) PRINT I8, (XI(I)ul=leN)y
IF (NDFBUGeFQe0) PRINT Sa, RLK(214(TAUCT) 2} «N)
1F (NDFBUGSFC.3) PRINT S5, HLK ()« (GPRITI 121t

CIRCILAR AND ELLIPTIC CONF - COMPUTATION OF xO(1}
INTEARATION OVFR X1 « NINT22JVAR[2RLF $TFO $12F - NSTER

850
860
87e
880
890
900
910
920
9230
940
9=0
960
970
980
990
81000
sl010
#1020
1030
AtDAa0
A10S0
A1060
B1070
B1080
81090
B1100
81110
81120
81130
ERFY-)
B1150
R1160
Bri7a
R1160
R1190
R1200
BI210
|s1220
A1230
Pi12a0
B1250
F1260
R1270
A12R0

IDCIIDOCTCRU D WD

A129n
A1300
R1310
81320
A13730
B1340
R1350
B1360
8137n
B1380
A1390
atano
eia10
ailazo
Alazn
f1620
81459
81460
Rtavo
81480
B1a90
£1500
81510
B15p0
R1530
815640
BIOnT
B8156C
A1577
81580
A1590
81600
B1610
Bte2r
31630
s164C
Bress
21660
1670
R16E0
AL69C
At7An
B1710
A1770

IF (NSPACE+FG.1) DX1=AN/FLOATC(INTIO)
1F (NSPACE.EGs2) DXI=AA/FLOATLINTION
IF (NDFRUG.FG.N) PRINT 89, DXI

IF (MZELFQe1) T=TL
NCHANGF =1

IF (M2E«FQel) €0 TO 31

no 20 12=2.N

0O 17 1=22,100000

CALL DERIV (NINT(NCHANGE +NDEAUG T « ABGF ¢ DF oNF « X00 s X IR s SLOPE +85LP +AS
ey

CALL RUNCUT (NINT JNCHANGE sNSTEP s NDEBUG. T« AR«F +DF o FCoDFC o DX +AAT +AB
1204874 ABA 4 NF (EPS TGOM (NOUAD + X00 « X 1P s SLOPE + BSLP ¢ ASLP )

IF (NCFBUG.EQ40) PRINT a3s 14F(1)+F(2)¢F (D)

1F (ABStFI1)~X101Z)).LEs1+E~10) GC TO 18

IF C(FC1)4DF (1) )aLEaXT CEZ) o ANDeXTITZI=(F {1 )+DF (1 1)eGT14E-07) 6U T
017

NXIH C=DXT

PXI=XTCIZy-F 1)

PF 1 YENXT

17 CONTINUE
18 IF (NSPACFFQ.1) DX]1=NXIHLD

IF (NSPACF.FO.1) PFLLI=NX]

IF (NSPACF.FO,.1) GC TC 19

1 (F(131.GELXT (NAYLANDLFELYLToX1INRY Y DXI=ARR/FLOATCINTLON

1F (C(114GReX | (NP ) ANDSF{11aLEaXT(NT) NXI=AN/FLOATIINTIO)

IF (NDERUG.EQeN) PRINT a9+ DXI

PF(11=nXy

YO(17y=F ()
1F (NCEBUG.EQG.N3 PRINT 44s [ZeXIC(IZ3sXTIZ50¥OCILIoOF (L 5a i

2N CONTINUE
6o TA Ay
21 60 2n g
NN 27 1=p,10r000
CALL TFRIYV (NINT NCHANGE s NDEBUG T4 AR F 4DF 4NF 2 XO0 « X Iy SLOPE « 85LP v AS
ey
CALL RUNKUT (NINT oNCHANGE «NSTEPsNIERUG T e AR FaDF «FCaDFCNX1 « AB) + AR
12+AB2ABA «NF oEPS 1 GOM JNGUAD + XO0 « X IR« SLOPF + B2LP + ASLE )
1F (NCERUG.FQ,N) PRINT 831 |«F (11 FIR)F N T
16 (ARS(F(11-X11I71),LE.1.F~13) GC TO 28
1€ (NCHANGF +EQ w1 ¢ ANDLARSEXIL=F (1 114LE+14E-10) GO TC 24
27 IF (F01)4DF (1) eLF eX1 (1710 ANDeABSIXTCIZI~F (1) =NE (1)1 )e6Tal
110 22
IF (FC1)4DF (1 14LFaXT(T12) e ANDSASSIXTITZ)I=FIII=NF (1)1 )alFaleF-12) GO
170 24
1F (E0114DF(11.6TaxT (1231 A0 TO 25
27 IF (NCHANGF.SGe2) GO TC 27
IF (FO1)4DF (1) oL TaXIL «AND e ANSIXIL=FI{1)-DF (1) 3eGTalat~10) O TO 27
TF (L1 14DF (1)l TaX Lo ANDGABRSIXIL=-F (L I-DF (131 1aLTWl ~10) GO TO 29
IF (E(134DF(1)aGTox11 ) GO TO 25
2a NCHANGE =2
nYXI=nXIHLn
NE (Y =Nx] .
TaTU
60 Tn 22
26 AXIH Fanyvy
X Y IL=F (1Y
nE Ly EPYL v
co Ta 27
26 DxIH REnxt
Px 1e17)=-F03y
PFEty=nxt
27 CONTINUF
PR AXI=nXTHLN
DFE{1y=0nx]
LS A RALLER ]
XO(17y=F (P
YOLI7y=E )y N
CIF (NDFRUG.FQ.N) PRINT 44y 17¢XI{1Z1eX0CIZ3eY0CIZ)sDF () )el
IF (NTFRUGLFN,N) PRINT aly NCMANGE JNXIWT
18 (ABSENTIZ)I~XIL)anT -10) GO TO 29
NEMANGE =2

10) GO

8217¢
a2180
azjan
GEFLLE
A2210
AP270
52230
Bo2a0
B2250
82260
82270
£2280
532250
12300
r2310
n232¢
82320
BZ34C
52350
82360
A2aTN
92380
22390
Azacn
AZan
azare
2270
RAZaan
nasn
azaso
82470
RA2agn
R2490
82500
n2510
82520
R2520
ApRan
R2550
R2560
B2570
n258n
aIs590
22630

31



1nA

ann

32

APPENDIX A

29 IF (NCHANGE +F Qa1 sANDFI1)4DF (1 14GTaXIL) DXISXIL-F (1}

TF (NCHANGE<ECel «ANNGF 11 14DF 11) 4T oX 1o AND o 28 IXIL=F 1] )-DF 1] ) el Te
11aF =40y DxE=X1L-F 1)

NF (1 y=nx)

15 (NDERUGsFQan) PRINT a8,
CONT [NUF

X1
an

GEOMETRIC PARAMETERS FOR CIRCULAR AN} ELLIPTIC CONES

INCEBUGFDe1 Y GO 7O 33
NO 3> r=1.8
PRINT 40+ [4XI(I}eXO(I1+YOU13eTAUCD]
PO A= 1=z1.N

[F (w2F.FQ.N) GO TD ~a

1F twle1raLFaxiL) T=TL

1F Ixi(1)aGTeX L) T=TU

GX Ul )22, #TH#24X0(T)

GYTazpayn(])

GXX(1y=p #THR2

3z
33

aa

IF (NDERUG«FQa0)
CONT {NUE
IF (MaFQany LIMITISY

IF (MeNEWC) LIMITEEN

NN 37 p=1.LIMITY

AL LI =] e+ xXO(TIRR24¥0 (1) %%2

AB LI )=xO(1)I¥GXIIY+YC(II*GY (T

A2 Ty =GX 1) ARP4GY (T8 2400 (1 1%e2

ASLLyTGY (134Y0CT v eRa Y

AARCTy=GX L1+ XO(T %G (1)

ATLLy=XO(11*GY (1)1-YD(I1I*GX (1)

ABCT)=GY (1) #2RGXX 140X I )R RZHGYY L 1-24 ¥GXIII*GY LII¥GXY (1)
AKBUI3=-AB(I)# (A1 (1) /A2CT))*¥145

PSIE (1155742957791 #ATANP(YO(1)axD(1 1))

0ct=1.0

P ily=n,.n

IF (NDEBUG.EGeD) DRINT a1

IF (NDEBUG.FQeN) PRINT A2y ALUI)«AZLI)eAU] AT 1ADTIIsA611) AT
TIYeAATT)ARB(T oG I3 GYIT1ePSINCTY |

CONT yNiJF

T1F (M2F.FO.1 ) T=TL

RFE TN

PRINT 43¢ 1iGXU11eGY LI 14GXXIT1aGYY(TIaGXY ]
as

s

7

38 FORMAT (6H X1(131/(RF16481)

39 FORMAT (SXeSHXT(11e12X6MXIINA)LEOXe6MX T ENE) 10X eaHXINL 311 XeOHXT (N
13411 SHTAUNL o 12X 6HTAUINI S TE]648)

40 FORMAT (3H [=1542X+6HXI(1}ZE€16:812Xe6nX0(1)=E16aE2X16HYO (] )E
142X 7HTAUI 1) =F 1648

16.8

a1 FORMAT (19H AT(I)FTC,)

42 FORMAT (1XBE1648)

43 FORMAT (1x]5.aF1648)

44 FORMAT (aH 1Z=1542Xs7HX1 (1Z1=E1648+2Xs THXO(1Z) FE160842Xs THYO (1Z)7E
11608, 2X 1 6HDF (1 )12E16eAs2Xe2HI=15) "

45 FORMAT (3H 1=14+2Xs6HGX (1 1ZE164B42XE6HGY L1 )5E160He2X1THEXX L1 15E16e

1842% , 7HGYY (1 1=E1648¢2X+ THOXY (1 12E16.81

46 FORMAT (3H 1=14+2Xe6RXT(11E1628.2X46HX0(1)=E16eB42X 6HYO(1)=E1Ba8
1y

47 FORMAT (BH INTCNT=15/)

48 FORMAT (aH AA=E16.B¢pX14HABB=E16.8+2%+¢IHAN=E16¢8)

49 FORMAT (54 DX1=E16.8)

50 FORMAT (15H SUBROUTINE HG «1X146/(BE1648))
END

SUBRNUT INE RUNKUT (NINT «NCHANGE s NGTEP sNDEBUG Ty ABF s DF «FC o DFC NS A
181 ,4R2, AB34ABA JNF (EPS1GOMNOUAD s XOO « X IR + SLOPE +BSLP + ASLP )

INTE~ARAT[ON FOR PODY GECMETRY .

OIMENSION FINF).
13¢ Ama(NF)
IF (NDCEBUG:FQa01 PRINT 104 NF«F(1)sF(2)«DF(1)sDF (2}
FIXEn STEP INTEGRATION = NSTEP=1. VARIABLE STEP INTEGRATION - NSTE
QUADRATURE ~ NOUAD=1. [NTEGRATION - NQUAD=2
TESTMAX= o S*EPSTGOM
DSMAy=,02#48R
PSMInz] ¢E-06
DO 1 1=1.NF
DFCe1y=nF (1)
1 FCtly=F(1}
2 IF (NDEPUG.EG4D)
NF{1ly=ns
00 3 122.nF
ABL{[)=DS#DFCIT)
3 FUII=FCIL)+ABICT)/2,
FUlY=FC (1 )4nS/20
IF (NDEBUG£Q.0) PRINT 124 (1¢AB1(13sFUTIel=1sNF)
CALL DER[V (NINT.NCHANGE +NDEBUG T +AB ¢F «DF tNF ¢ X004 X1R s SLOPE +BSLP ¢AS

DFINFIs FCINF)e DFCINFYe ABIINF)s AB2(NF)e AB3INF

PRINT 1le¢ DS

32610 1wes

B2620 NN A 127 .NF

A2630 ARZ (Y =MSANE (] -

n26aC A& FUII=FCIT}+2P2 (1177

82650 IF INGEBUGSFGaN) PRINT 13t (1eAB2(I)eF1)ef=2sNF)
R2hE™ CALL DERIV (NINT¢NCHANGE sNDEBUGS T 448 F o F (NF e XOUs X [ SLOPE «8SLF o5
/267N ey

Bzedo Nn & [=2uNF

22690 AR3C1)=DSENF L)

R2700 = Friy=Frelyaaently

az271n Fl1)=Fel yens

82720 1F (NCFRAUGFQa0) PRINT 14+ (14ABIITI1FUT)s] SNF )
82730 CALL DERIV (NINT(NCHANGE «NDESUGs Ty ABYF «DF oNF « XO0 s X 13+ 5LOPE « HSLP ¢ AS
B2740 ey

nA2750 NO A =7 eNF

82740 ARA([y=PSENE(T)

R2770 6 FIII1=FC{T141e/6+# (AR (1) +2%AB2I 1)1 42«*ABI (I 1+ARAL] )
R2780 1F (NCFRUGeS340) BRINT 15+ (1eAS4tI)F (I al=] oNFy
R2790 IF (NSTEP.FQRL.1) RFTION

A2800 IF (NOUADEGel sANCHF (1)sL T o2%A3) RETURN

B281n nO 7 12 eNF

2820 IF (NGUADWFQ424AND. ABS (AB2 ( [)/DS)eLE el sF~N6) GO TO 7
82830 IF (NOQUADSECe1 o ANDARS(AHT (1) /D5 )L "0 TO 7
82840 IF (NGUADSEG.1 s ANDLARS (A8 L[ /DS el 52 10 7
B28s50 IF (NGUADGSQe2) TERT=ARSI14=ARI(T)/ARR(]))

F2860 1F (NOUAD.EQe1) TESTzABSI1e-ABl 1) A34(1})

12870 IF (14F0e2) TESTMAX=TEST

82880 IF (TESTeGT4TFSTMAX) TESTMAX=TEST

aza9n 7 CONTINUE

82900 IF (TFSTMAX2GE JFPSIGOMeANDL ABS (DS )2GTHDSMING 6O TO 8
R2910 IF (TFSTMAX.LE W (4 1#FO5150M)) GO TO

R2920 RETUON

B2930 A DS=.=4ns

82940 &0 1A 7

52950 9 IF ((1.9%NS)¢GTaNSMAX) RF TURN

2960 ns=1 0805

R/2970 PELY Y0NS

B2980 RETUBN

a2990  ~

83000  r

A3010 10 FORMAT (7H RUNKUT/14.8E1648)

A3nNzn 11 FORMAYT (8H NS=E16.8)

A30an 12 FORMAT (1XePHIZI542Xe6HAT (1 }=€164842X1SHF (I 16.8)
83040 13 FORMAT (1XeZHI=1542%X46HBZL11=F162802XaSHF 1}

A3050 14 FORMAT (1Xe2HISI52XeBHAT(])=E16e8.2X 1 SHF (112F1648)
B3060 15 FORMAT (1XePHI=15PKEHRG (T )26 164B4OXEHE(T)=F16.8)
83070 enn

83080 SUBRNUT INE DERIV (ININT ¢NCHANGE s NOERBUG s T+ AR« F 9 DF e NF « X00 e X 1 R e SLOPE ¢ 3
83090 1SLPASLP)

esloc  «

=R T I COMPLTE DERIVATIVES FOR BONY GEOMETRY INTEGRATION
e83lzo

A3130 DIMEMSION F(NF ). DF INF)

83140 GO Th (1+53s NINT

83150 1 GO TA (2+3)s NCHANGE

R3160 2 FRI=T*SORT(ABFE2-F(1}%%2)

83170 CETER2RE (1)

as1e0 PtF LI RR2IFRIS*D

A3190 GO Th a4 .

&320c S/ THSORT (ARKRZRTHH2=F (] )442)

B3210 FSORT (AB®¥2-XOOR%2)

83220 «HTER24X00

83220 «+XOORX24FBL X452

93240~ 2,870

HABREDETHRD
AP T=GXIHEZ4GY I #824841%%2 -
IF (NCHANGE=EQe1) NF (2)3-SORT(A211/(ALI*GYI)
1F {NCHANGE «£0e2) DF (2)=S0RT (AZ1)/(ALI%GX 1)
IF (NDEBUG.EQO} PRINT 6¢ NINT«TABsF(1)eF(2)FBI1GX14GY] Al T4AGTs
1A214F1eDF (1) eDF(2)
RETHON
5 OUAN=ZARK¥P—F (P1¥s2
FB1=T#SORT (ABS(QUANY)
100 GXI=2  #THRPHF (2}
GY1=2,#F (3)
CHF(2)RR24FBIEYD
2o HABRE2ITRRD
X UHE24GY IHR2488T 422
TAUXT=ASLP+3, #¥BSLP* (F(1)=XIR)#*2
w/TAUXT
=A11#GY1/(S0RT (A211%G2B1}
DF (3)=A11%GX 1/ (SQRT(A211*G2RI1)
IF (NDEBUG+EQe0) PRINT 63 NINTeT AB+FBI«GX1eGYTeA1T1+A21vAGToF {1 )oF
1(214m(3920F (1)4DF (21 4DF {3) 4 T4DTAUDX 1 +G281
RETUGN

abAANOAANAANANOANNOOAANN
[
o

& FORMAT (17H SUBROUTINE DERIV/115/(8E1648))

AAANAAAAANNANAAAADANONNNONANDOANONAOBNANMNOAD

0300902000000 90UYIVIVOINITIIDIVIIIVIIVIATIVANN

680

690
100
710
10
20

a0
50

70
a0

100
110
120
130
120
150
160
170
180
190
200
210
220
230
2an
250
26n
270
280
290
300
310
3z0
330
3a0
350
360
370
380
390
400
410



an

annn

APPENDIX A

END
SURRAUTINE 4PPROY
COMPIHTE APPROY [MATE SHOCK SHAPS

COMMON F(3)4DF (33 4FC (V1 DFCE3) 801314882101+ ARI(3) AR (D)

COMMON FUNI2246)sDFLIII2046) s FUNC(20+6110FUNC (20461 «F11(20+6) 82120+
1614B1(2N161,Ba 204

COMMAN SBAR(2G ) « DSRDZ €201+ SBARP (20) 1D 1 €203 +N502 (20)NSHIZ201+DSB
14120)4X1420)4X0(20)1v0E20)+A112D):82(20)+A3(20)+148(Z0)+1A5(Z0) 86(2
20)4AT(20)AB(2C)IVAKB2N)1GXI20)+GY (20 15XX (2011 GYY (20)+GxY{20)ETA
36203 ETAS(20)4ETASPI20) BRTAD(Z0)RROIZ) 1R (22) «F 251401200V I20)s
AW(203PP (201 1P (203 VP 1203 +wP(Z0) X5 1201 e¥5(271+DUDZIZM) DPLZ (20}
SDVDZ(20) +DWD2 (20 ) sAM(20) S (20512 LETAL (20) o ZEFTAZ(20) sZETAI(20)+ 24 TAR
6201, CUL(20)sDUZ 120 DUZI201 DA (201 DW 1201+ De2I20) DeI(20) 2DaL2
TO3 NV (20)9DV2120)DVIIZ0)eDVALI2012G(201ePSIDI2G) «DP1 (20) «DP2(201s
8NP {503 «DPAL201) sNEGNE (20 ) « GROSSMI20) +POROGAVIZL )+ C1201+0P(20) oFS1S
GN (201 «BERNOUL (20 ) + XS2AR (2014 YSBAR (20) +RHOTSENI27) s UISEN(2M)

COMMAN XORAR (20014 YORAK (201 ¢ XBAR27) 4 YBAR(20) ¢ FLUL2N) «G2RI 20) +DPDZE
1xe2"y

COMMAON K TRANSF o SLOPF .

COMMON AASTAIL+A12.813+0821¢B22+B23+NSPACE «P] «MeN+L1sTo THETAR(GAMM
1A4DX1+CONTvCONZeSTMACH ADIAT L 1AL24A134A21 A2 4AZ3 A3 JAIZ+ALD ALPH
ZARN] sNDFBUG «H o HK 1§ | GMAVRAD o NF e NLINES sEPS TG «NPR INT s SPACER o NEX TR AR
IEPSIAOMFPS INT (DEUL X N1+ SICNPL

COMMAN /ERROR/ ER(12)+ERR(12)68LK(12)

COMMAN VCCI20)4WCE (2712 CPSHOCK203.CPI2N ) S3ARMLD 20 XAHLD (20) 4 Y3
THLD (201 sUC(2014VC (20 )+ WC {201 s VX {20) VY I120) s THETNOR (20) «PS INOR (2014
2POPTI(20)OTOPTI(27) ,PTI20) POASTSQIP0) PO INF (20} 4 CPAONY (20)

ALPHAD=ALPHARSRAN

IF (MRFRUG.FQLN)

THFTA1=ATAN(T#AR)

THETANT = THETAR

SINSOB3 (GAMMA4] .+ 1 /2. 5SINITHETAI ) #8241 . /STMACH#+2

AFTA1=ASIN(SORT(SINSAR) )

BETANI*BETAI#57.29577951

STNSOB2 {GAMMAL] + 1 /2, ¢SINITHETANL #8241 4 /STMACH®*2

BFTANIZASINISORT(SINGEA))

BETANN) =RETAN] €57,2927795]

If (NDEBUG+EGLD) PRINT a4

ETAS(1)=AFTAL=THFTA)

IF (M4E0.0) QFTURN

FTAS (N1 )=RETANI~THETAN]

CALCIHLATF ETaS

BR{MT 1

THETAI + THETAN] «BETADI +E TADN]

. -
QUANZETAS (N1)~ETAS (1)

Nno 1 Is2.02
QUANDEX | (1) /XT(NY )
ETAS(1)SETAS(11+0UANSQUANZ »¥2

IF INDFBUGeFC.0) PRINT S 14X1{1)+QUANZETASIT)
1 CONTINUE
2 s
IF (NDEBUG.FQ.D) PRINT 6o ([aXI(1)¢ETAS(I3.T214N)
AETUBN
3 FORMAT (18H SUAROUTINE APPROX ) -
4 FORMAT (8H THFTAISE164812X¢BHTHETANIZE164B42X s THHETADIZE1 6484 2X ¢ 7TH
1BETAN23E1648)
S FORMAT (3H 1215+2Xe6MX1(1)12E1648+2X+6H0UAN22E1 648+ 2X-BHETAS(I}=ELGL
148)
6 FORMAT (3H 131442Xe6MXI(1)3F16e92XeBHETAS(I)2E1648)

FNO .
SUBROUT INE LGRANGE (| +NPJNL INES «NDEBUG + XO o XREAL s YREAL « X+ ¥ + DYDX)

ESTARLISHES LINE ARRANGEMENT. ACCOUNTING FOH SYMMETRY WHERE
APPRNPRIATE. FOR COMPUTATION OF X[ DERIVATIVES FOR FUNCTION DIF

DIMENSION XREAL {NLINES)+ YREAL (NLINES).

COMMON /BLOCK1/ ISTL(NCYCLE +NCOUNT . ISIGN

NE= (NP=1172

N=NEs1 M

NDER1 G =1

1F (NDFRUG.FO,.N3 PRINT ©

IF (NDEBUG+EQeN) PRINT 104
1ex0

IF (NDEBUG.EQ.0) PRINT

X(N)=XPEAL ([}

Y(NISYREAL(T)

IF (1SIGNJEQ.SN0) GO TO 5

TF (1S1GNaNE+S004AND. I STLoNEC2eAND. ISTLINELS)

1F (1.LE«1SIGN=NE) Gn TO %

IF (1+GTa1SIGN-NE+ANN. [oLEISIGN) GO TO 1

1F (14GT+ISTGNNEsANN 1 «LE-NLINES) GO T0 S

IF (1+GE+ISIGN+14AND,[+LT.1SIGN+I4NE) GO TO 3
1 NuMzA .

1XZ= 1S 1GN-NP+1 :

X (NP}« YINP)

1oNPINLINES . ISTL + ISTGNNCOUNT «NCYCLE «NE

I1¢ CPI+XREAL C11)oYREAL(IT)s 1121 NLINES)

GO 10 5

MmMAMmMMMAMMm@mOMmMAMMMMMM@MMmMmTAAMEMOAMEMmMmMmM@ IS MY

MAMATARAARAARAANANNAAMANRNAAMOIAMAMAMASNA AT A M A MO @D

109

129
130
150
150
160

250
260
a27c
280
290
ann
310
320
330
3a0
350
360
370
380
390
400
410
az0
aac

aan

ann

NENOL =[S 1N
no 2 11=
X117 y=xXREAL{IXZ+NUMY
YOI L)=YREAL 1 1X74NUM Y

2 NUMzarIVe ]
a0t 7

NE1- 18168

00 a 1121480
IF  (IXZ4NUMLGT.NLINE <)
IF CIXZSNUMLLE JNLINFG)
IF CIXZSNUMLLE oNLINF )
ATFLAAT (NUME )
1F (IXZHNUMLGTWNLINFR)
INLINES=11)
IF CIXZANUMLGT oML INE )
a NuMasUMsT
GO 1A T
S 172:0
nO A T1EleNE
IE L1411 eBTaNLINE S,
IF ((1+111eGTNLINTSy IXE=NLINES- 122
1F eI+ 1).LFWNLINFS) IXI=1ARSII41T)
IF CCI-TI3eLEWn) IX221885¢1-111+2
IF (¢1-T131eGTer) IX2:18HS(I=11)

NUM L =NUML o1
X1 1) =XHEAL € [XZ4NUM)
Y11 )=YREALCTXZ4NUM)

X1 1)=XEAL(NLINES 144 % (XREAL (NLINES }-XRE AL €

Y11 )= YREALCNL INES=NUML )

127=177+1

IF ((I411).LENLINFS) XENeT1)=XREAL(IX))

TF CC1+11)eGTaNLINES) XIN+ 111220 »XREAL (NLINES -XRFALCTX1)
XON=TI}sXREAL (1X2)

TF C0l=T1)eLFaf) XINaTI ) 2=XREALTIXZY

IF (61411 )eGToNLINES ,AND. ISTLLEQeS) YN+ T1)15~YREALCIXI)
TF (CT14111aGTeNLINEQ.AND . ISTLeNR 4510R 1 1141 1) eLEMNLINES))
1)=YRFEAL (1x1)

YINGLL

TF C01=11)elF ,NeAND S ISTL.FOLS) YIN=1])=-YPFAL {IXZ)

TF (=11 )alCu0sANN L ISTLINFeS)a0RET-FT1.6Ta0)) YIN-111=YREAL(IX
123

CONT INUE

~o

IF INREBUGEG.A) PRINT 84
NYOXSC IF (N NEsNP X1V

CITaxtIryavelyel NPy

IF (MDFEBUGSEQN) PRINT 124 MeNENPDYDX
NDEAIIGSE 1
asTuRN
B FORMAT (4H 11214.2XeAHXIITIZE164B8:2Xe6HY(11)2E1648)
9 FORMAT (19H SURROUTINE LGRANGF)
10 FORMAT (3H 1213e2XeIHNP2 342X e THNL INES= 1342Xe SHISTLE1242X16R1SIGNE

113+2% ¢ THNCOUNT= 1 342X s THNCYCLE= 154 2X + 3MNE= 12 42X+ 3HXO0E 1648
11 FORMAT (aH 112[4:2X+ (OHXREALITI12E1608e2X ¢ 1ONYREALLI| 1261608}
12 FORMAT (I1X313/(8EI6aR))

L0

SURRAUT INE DIRCOS

(BB}
COMPUTE DIRECTION COSINES OF H+ETA.Tau COORDINATES

COMMON F(331+DF (3)1+FC13}+DFC(I)eABI (3)+AB2(1)1+AR3(3)+4B8(3)

COMMON FUN(23+6) s DFUN{20+6) sFUNCI2046)2NFUNC (20461981 (20061 +B2( 200
163 +A(20+6)4R412045)

COMMON SBAR(20) 105807 (2012 S8ARP(20).DSB1(20)DSB2 (201 .DSBI(201+0SB
18(20)+X 11203 9X0(20)+v0(20)+41(20)+A2(20)1+1A3(20)+A4(201:A5(2014A6(2
20)¢AT(20)4A8(20)+AKB (201 +GX (20 1+GY (201 +GXX(201+GYYI201+GXY{20)-ETA
3(20)4ETAS(20) +ETASP (30) «BETAD(20) «RHO(20) +R20)1 4P (201+UL20)+VIZ20)s
AW(20) PP I2D ) vUP (203 s vP(20) +WP(20)eX5(20)+¥YSI20) +DUDZ (203 4DPDZ (20}
SDVDZ (201 +DWDZ (20) sAM (201 +S(20) s ZETAL 1oy, - Lo ~o . TRTA3(20142E TAG
6(20),0U1 (203 1DU2120) DU L20)eDUG (201 +Dw1 (2011 0W2(20) DW3(20)+0Wa(2
70)+DVIL201eDV21203+DVII20) +DVA (201 :GE20)+PSID(20)DP| (20)40P2(201s
BOP(20)+DP4(20) +DEONS120)+CROSSM(20)1POROGAMIZ201+Q(20):10PI1201PSIS
902N +BERNOUL (20 «XSAAR (20 ) s YSHAR (201 +RHO1SEN (20 ) +UISENI20)

COMMON XOBAR (20 )+ YOBAR (203 + XBAR (201 +YBAR 12011 TAULZ0) ~G2B { 20) 1 DPOZE
txeany

COMMAN KTRANSFE . SLOPF

COMMON AAST«B11+B124P134B21+B22¢B23NSPACEPTMINILL+TITHETARIGAYM
1A/DXI+CONT+CON2+STMACHIABIAT I+ AT124A13+A21 142244234431 vA324A33ALPH
28RN 1 NDEBUG «HeHK + 51 GMA +RAD «NF 1 NL INES +EPS 1G s NPRINT + SPACER W NEXTRAP
IEPSTGOMEPS INT o DEQ. X IN1 « SIGNPY

COMMON /ERROR/ ER(12)1+ERR112)+BLK(12)

COMMON VCC (201 +WCCI20)CPSHOCK (203 4CP 12) + SBARHLO (20 )+ XBHLD (209 + Y8
1HLD (201 ¢UCI20)VC (20 )+ WC(203sVX(2N)sVY (20) s THETNOR(20)PSINOR (20}«
2POPT1(20).PTOPTI (201 .PT (201 POASTSQI20}.PORINF (20)+CPBODY (201

IF (NDEBUG.EQeN) PRINT 2

IF (NDEBUGWEOG.0) PRINT 1+ 1 ¢ETACI)14AL (I +A2T11)1A3C1)AR (1) ASIT)eA
161 1eAT(110ABI1)4GXE[Ia6Y(LI-XO(T)4YOCT)

GQUAN|=CON1/SGRT (A1 (1)

QUAN>=CONZ/SORT (A2 11}

QUAN3I=CON2/SORT(A) (11}

QUAN2=CON] /SORT(A2(1 1)

QUANSE| ¢ /SQRT (A1 (1)#A2(1})

AAMNAMANANAANANANAAAMNAAAAAANNAANARAAANAAR AT NAN

OO NROONNNODNARRNINCRNNRODACOONOONOGEI IR AT AT

251
240
270
280
290
300
30
3gn
3an
3a0
ase
360
370
380
390
«00
ar0
a20
230
aan
280
460
a70
4RO

500
510
520
530
%aQ
550
260
570
A0
590
»00
610
620
620
6aC
650
660
670
680

33
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APPENDIX A

ALL=-XO(11%0UAN) +GX ([ ) *IUAN2
£123-YO([1#QUAN] +GY ¢ | } 5OUAN2
A123=_OUANI-AS ([ ) *QUANZ
A21%-OUANSS (GY (1)4vO(11%88011)
A22%QUANSH(GX I 1+X0L1I#A8 (1))
APAEAIANSSAT (L)

31201 1)#0UANI+GX ( § ) #QUANS
A32=vO( [ )*QUANI+SY (1) #AUANG
A3320UAND-8811}9012Ng

1F (NCEBUGEQ.D) PRINT 1. 1+0UAN] ,OUAN2QJUANI.OUANG (GUANSALT ALZe
1A13,821+822.420.47144324473
PHIR=ATANZEGY (134GX (1)
SINPHIRESIN(PHIR)

COSPLIRECOS (PMIR)
AL13A11#COSPHIRSAI2CINPHIR
R173721 3COSPHIR+B25CINPHIR
A13zA312COSPHIRIAD I *CINPHIR
B21x-A114SINPH|Q4A] 23COSPHIR
PRP:-AP1SSINPH|R+A22$COSPHIR
A2A5-AR] S INPHIREAIZECOSPHIR
IF (NDFBUG+EB0) PRINT 1¢ 1+GYII)4GX 1) ePHIRISINPHIK,COSPHIRBL LB
1124813.821.R22.823

QF TuoN
1 FORMAT (3H I=15/(BE14.81)
> FORMAT (18H SIMROUTINE DIRLOS/)

eNn
SURDAUT INF SHACK (1)
COMBVITE FLOW QUANTITIFS AT SHOCK

COMMON F(3)140F (33 4FC(33.DFCI3)+AB1 (3)+88213)+4R3(3)<ABA ()

COMMON FUNI2046)10FUNT204611FUNC(20461DFUNC (20161 <8} (2046)+B2(200
16)+89(20+612R8120.5)

COMMON SBAR (203405807 (20)+SBARP(20)<DSBI (20)+D5SB2(20).0SBI(201+058
186203eX1(20)4X0(20)¥0(20)A1 (20):A2(201¢A2(20)+A4(203+A5(20)+A6(2
201 187020) 188 (2014 AKB (201 +GX(20)1GY(20146XX120) 1GYY (201 +GXY(20)+ETA
3(201.ETAS(23)ETASP(50)¢BETAD(20) (RHO(201 4K (2014P1201,UI201+V(20)0
AW (27 )2 PR (201 +UR(27) «VP (201 +wP(20)4X5(20)+ Y520 )+DUDZ (201 «DPDZ (201
SOVDZ (20) «DWDZ (203 1aMI20)+5(20)+2ZETAI120) +ZETAZ(2N) «ZETAI(20) 1 ZETAS
6120) LUL(2014DUZE20) (DU T201 1DUA (20) «DW1 (29 110W2 (20 DWI (201 eNWa (2
TO)ePVI (201 DVZ120).DVIL20)DVG (20 .G120) s PSIDI20 ) DP) 1201 +DP2420)
BDP3(20)+DPA4 (20 «DFGNS (20 1 CROSHM (20 ) +POROGAMI203+G (201 4GP (20140515

9027 ) BERNOUL (20} 1 XSAAR (20 ) + YSBAR (20 ) «RHO[SEN(271 « UISEN(20}

COMMON XOBAR (201 YORAR (201 +XBAR (204 YBAR(20)+TAU(2D).62B120) «OPDZE
txr20y

COMMNN KTRANSF { SLOPE
COMMON AAST.B11¢B12.R13,8211822+B23NSPACEPIsMINILL T4 THETARVGAMM
TACDXT1CONT1CONZoSTMArHeAB AT 10A12 A1 3+A21 ¢AZ2.A231A3] AD24AB3(ALPH
2AR N1 «NDFBUG H HK o ST A RAD «NF o NLINE S «EPS G aNPRINT « SPACER « NEXTRAP «
AEPS1GOMGFPS INT . DEQL X N1« £.1GNPY

COMMON /ERROR/ ER(12)eERR(12)4HLX(12)

COMMAN VEC 201 ¢WCC 127 ) +CPSHOCK (2014 CP (26 ) « SAARHLD (20 1, ¥AHLD (203 « Y8
THLDE{20)sUCI201VWC 1201+ WC 201+ VX(20) VY (201« THETNOR (201 +PSINOR(20) ¢
2POPT[(20)+PTORT[(20)PT(20)PUASTSA (201 «POR INF (20) + CRHODY (20)

1F (NDFBUG.FO.N) PRINT 3

STREAM VELOCITY COMPONENTS

VETAzA12%SIN(ALPHAR) +A13#C0OS (ALPHAR)
VX12A22%S IN(ALPHAR ) 4A23¢COS (ALPHAR)
VREAIZESIN(ALPHAR 14 ATDCOS LALPHAR)
CONA=SINISIGMA)

CONA=CNSISIGMA)

SHOCK PUNCTIONS

SINBETA=—(VFTA#CON4+yX1#CONI)

BETAREASIN(SINRETA)

BETAN{ 1 )1=RETAR¥RAD

RHOT [ 1= ( (GAMMA S | » )BSTMACH®SZ2ESINBETA#S2)/ (2.4 (GAMMA=] , ) #STMACH® #2%
1SINBFTARS2)

Pil)zle Z/IGAMMAS (GAMMA+ | o | *STMACH® 2214 (2, *GAMMARSTMACHES2# SINBETA S
12-(GAMMA=1 41

UNSSINBETA

UTE-VETASCONI+ VX #CONS

Ut 1sVR/AAST

1F {ABS(RHO(13)«GF.1,E-10) GO TO |

PRINT @+ ERR(13¢14ALPHARCAIZ+A13+A22,42304320A33¢VETALVXT1+VR(SIGMA
14CONAICONS S INBETABETARBETAD(] 14RHO (1 1P (11 aUNIUTULT 1 sRHO(T)

Sroe
1 Vil)m=14/AASTH (UNSCONS/RHOL [ 14UTH*COND)

W(l)x=1e/AASTS (UNFCONI/RHO L1 }=UTHCONA )

S{1)1=ALOG(P(])#GAMMASSTMACH® #2/RHO (1) #%GAMMA )

SAAR(I1ES(T)

SHOCK COORDINATES ~

I1II1IITITIIITIIIITIZINQAQODOROAOACACOOOAOAONAOGOON

ZZIIIITZIIIITIITIIZIIILIIIIIIZITIIZIIITISIIILIIICLL

3710

%0
400
a)o0
azn
a30
aa0
a50
80
a70
480
a0
son

-

Annn

x=a1y
v=a1>
7=83a
1F (8BS1Z).GT+1:F~10) GO TO

PRINT 4 ERR(23e1sVII)Iawll 1 ETALIIeAIL1AI2:A13,A21 1422042324314 832
TaA3I XTI ax vl
sTOR

? XSipy=xs7
YSt1y=v/7
PSISN(I1=ATANZ(YSI11.XS(1)1#RAD
XSBAG U] )exS([)/aR
YSRAR (|1 =YS ()78
XORAR (1 3exD () /2R
YOBAD([1=vO( 1) /78R
IF INDERUG.ER.D) PRINT &«
A3 AI2 A3 XT (1) +S1AMAVETA VX
ZIVIRHOCT 3 oP (T 1 aUNSUT UET ) eV eI dew T 1 aXoYeZeXSE1)aYSil)e
3+ XSRAR] ) o YSRAR (114 YORAR (T 1+ YORAR(T)
RFTUDN

ALKE1) a3 8LPHAR AL )2, A93:A21 sAL2A2D,
VR<CON3eCONA S INBETA HE TAR «BETAD
(13+5BAKC1)

T FORMAT
a FoRmMaT
FND

SURRAUTINF NFRIV2

1174 SUAROUT INE SHOCK )
(1X186¢15/(RE16.R))

(neyND)y

EXECUTIVE SUBROUTINE TO COMPUTE DERIVATIVES FOR
OF FAUATIONS

INTEGRATION

COMMON F(3)sDF (314FC(3)+DFC(3)+AH1 (3)44R2(3)+ABI (D) +AHA(I)

COMMON FUN(20+65sDFUN (2046 ) s FUNC (2016 1sNFUNC (20465 1R1 (2046 ) 82( 23
161120461 .AG(204k)

COMMON SBAR (271 «DSBN7 (20) « SAARPI20)«NSB1{20) NSE21201DSA3(2C)+DSB
180201 4X1 (20)1X0(2014v0( 201441 (201 A2 (PD)+A3(20) A8 (201+A5(20)86(2
2014AT (201 AB(20)1AKA (201 4GX 1201+ GY (2011 GXXI2N) JGYYI20)+GYYI2014ETR
2(20) ETAS(201«FTASP(27) +BETADI2) 1 +RHOI203+7(20) 4P (20 11U(2014V(2030
AWI2034PP(20) (lIP(20) syP (2D) y WP (201 1 X5 (20) ¢ Y5203 .DUDZ (20 +DPDZ (2014
SDVDZ (20) «DWDZ(20) +AM(201+S(20) 1 LETAI (20)+ZETAR(20)«ZETAIL20) ZETAG
6420).0U1 (20)+DUZ (201 .0UI (201 +DUA (20)+DW1 (201 +OW2¢201+0WI(20)DWA (2
T03 DV (20)eNV2(20).NDVIC2011DV4120)1,G{20)+PSIDI20) 0P (20).DP2(20).
BDOP3(2031spP4(20) s DFONZ(20)« CROSSM (20 «POROGAM(20).0(20)+0P(203+P515
901203 «BERNOUL (203 ¢ XSRAR (203 « YSHAR (20) +RHOISEN(20) «UISFNI20)

COMMON XOBAR(Z0) s YOBAR (2031 X8AR (201 YBAR(201+ 14U (20)+G2R (201 10PD2E

1xt2n)

COMMAN X TRANSF o SLOPE

COMMNAN AASTB114812.A13:B21:B22+B231NSPACEP T MNILT+ T+ THETAR(GAMM
1ADXToCONT S CONZISTMACHLARLATL L AI2,A13,821.822:423,A314432,A33,ALPH
2AR N JNDEBUG +H o HK + STGMA «RAD NF «NUINES<EPS 16« NPRINT + SPACER s NEXTRAR
AFPSIGOMEPSIHT +DEO« X IN1 « S1GHP]

COMMON /FRROR/ ER(123:FRR(12)+8LK(12)

COMMON VCC (201 4WCC 1201 1CPSHOCK(20)+CPI20) 1STARHLD (200 +XAHLD(20) + YB
THLDI203+UC(20)+VC (207 WCI2014VXI20)+VY(20) s THRTNOR (20) «PSINUR(20)
2POPT1(20)+PTOPTI120)PTI2D)+POASTSO(20) «POPINF (20) +CPBODY (20)

COMMNN /BLOCK1/ [STL.NCYCLEJNCOUNT ISIGN

COMMAN /BLOCK6/ NEGP

DIMENSION XREAL (20). YREAL(2R).

IF (NDFRAUGLEN.N) PRINT &

IF (MoNELOY 60 TO

FTASE(11en,0

(LRI

POt yenan

Ve(112040

wP1y=0.0

SAARPL) 1sn.0

GO Tn =
100 4 Iz14N

NO 2 ISTL=2NF

NO 2 IXx1NLINFS

YREAL CIX ) =FUN(TXe 1STL)

2 CONTINUE
CALL LGRANGE
IF (1STL.FG.2)
IF CISTLLEQ3)
IF (ISTL.FQ.3)
IF (15TL.EG,5)
IF (ISTLLEG.E)

2 CONTINUR

a CONTINUE
1STL=1

5 IF (NDEBUG.EQ.0)

1Ny

CALL EONS

RETUBN

X(20)s vi20)

CIINPONLINES eNDEBUG + XT (119X 1+ YREAL 4 X« Y «DYDX)
US (] 1xDYDX#G2AIT)

PP (1)=DYDX*G2R(I Y

VP (] )aDYDX#G2R (1)

WP ([ )eDYDX*G2B(1)

SBARP (1 }=DYDX*G2B (1)

PRINT 7s (1sUP(T) PPLL) VP (1) WP (1)+SBARP(I)slz=ls

[L53]

& FORMAT 118M SURRDUTINE DER1IV2)
T FORMAT (3H [218+2Xe6HUPIL1SE160842X16HPP(113E164842X+6HVP(1)5E1648

S e e e e e EH A== =IIXIITIIIILIITIILIZIIIIIIILT

610
620
630
640

190

200
210
220
230
2a0
250
260
270
280
290
300
310
320
asoe
3a0
350
360
a70
380
kLT
400
a10
420
430
aso0
aso

aT0
aBo

500
510
520
530
540
550
560
570

620
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APPENDIX A

12X AHEP L) SE16+8 2% FHSEARP (1)12F1648)
eNn

SUBRAUT INFE FONS (DZFTA)
COMPUTF ZETA DFRIVATIVES

COMMAN F3).DF (3)+5C(21.DFCI3)12ABE () AB2(3) ARI(I)28B8 )

COMMON FUN(20+61<0FUNT20+611FUNG(20+6)«NFUNC{2046)+B1 (2046182120
161 4BI (P06 IRAIZC4)

COMMON SBAR(Z0)+DSBD7 (20)+5BARP (20) +D3B1(27) «DSAZ (20)+DSB3(20)+DS8
184283 4X18231 X0 (231 1 ¥O(20)+ A1 (203+A2(20)+A3(20) A8 (201 +A5(2014A6(2
20)¢A7(20) LB (2014 AKT (207 +5X(2011GY(20015XX 1201 +GYY (20)+GXY (20)+ETA
30203 ETAS(20)ETASP(20) 1 UETAD(ZN) s RAOI2D) 4R (201 +PL20)4L1(201+V (200
AWIPN ) PP (2N} dUP(20) cuP (20) s WP (20) 1 XS (2014 YS (20 3 +DUDZ (701 +DOPDZ (201«
SDVPZ (27 ) eDWNZL20) «AM (2015 (27 ) ZETAL (2011 2FTAZI20 )+ 2ETAT (201 ZF TAS
6(2T)1,DUI (201 +DUZ (293 .0U3 (201 1DUA 120 «DWE (2N ) 1 DW2L20) 1 DWI (201 ,DWA T2
TO) OV (RO 1A RV2I20)HVI20) VA (2034 GIR0) «PSIDI20)«DPI (20)DP2(20)
ADP 3201 403PA L2014 DFANC (20} ZROSSM (20 ) +POROGAMIIN 11 0(20)+2P120)+PST1S
D20y +BERNOUL (20 ) 1 XSRAR (20 )+ YSBAR (20 ) «RHOTSENI20) s UISFN(20)

COMMAN XOBAR (2N )1 YORAR (207 «XBAR(20) ¢ YBAR(20 )« TAUI20)+G2R(20) s DPDZE
1%(26)

coMmaN

COMMON
1AIDXT1CONT «CON2 STMACH ABL A1 4AT12,A1 34421
2AR N1 ANDEBUG tHaHK oS 1 EMA L RAD o NF o NLINES (EPS|
3EPSIGOMIEPSINT «DEQ. X IN1«SIGNP]

COMMON /BLOCKN/ DWDX [+ %P1+ 4P 25 4P3.wPa

COMMON /ERROR, ER(12)4ERR(1214BLK (12}

COMMAN VECI20)awWCOI2N) +CPSHOCKI2N ) LPI20) +SBARHLD{20) «XRHLD (20) + Y8
THLD (PG ) sUCI20 )1 1 VC PO} o WC (AL ) «VX(ZM) 4 VY (201 s THETNOR (201 +PS INOR (20) 4
PPOPTI(20)4PTOPTL(20) .07 (20) «POASTSQ(20) +POPINF (20) +CPRONY (20)

COMMAN /BLOCKS/ NEGP

IF (NDERUG.FQ4"} PRINT 11

NEXTOQAP

DO 10 1=1eN

ANUM=2,#FUNT Le] YRFTARCL)

SQRT1=SORTIO (1) +¥24a ,#FUNITe11%t14-0C1)))

IF (Q(11sGE+0.0)1 TTA(1)ZANUM/(QLT)+SARTL)

1F (Q011eLTeNe0) ETA(I)ZANUM/(Q11)=SORT1)

IF (NCFBUGLEQe0) PRINT 12y BLK(1)+1«ETAS(I)IETASP{I)«ETALI)sANUMGS
1GRTLLFUNCI1 ) oFUNIT o33 0FUNIT o3 32FUNTT+8) sFUNCT+35)20(11+QP(1)5aKB(1
2)1GAVMASSTMACH I AR PR (1 1+UP(1 e VP (1) awWP 1) TA1(I)eZETA21)ZETADL
A1) eZETAGCII4NUT 13 ePMUIZ (1) 4DUSCT) «NUB LI 4OP1 (13 +DP2(13+DPI (1) DPAI]
A340VICI)eDV2CT)«DVIC1)aDVALT)sDIN (1) +DWN2 1) sDWILI) eDWALE ) sFUNCI 46)

KTRANSF s SLOPF

AASTIB11¢B12+R13+821 4822823 sNSPACE P | 1MiNeL1 1 TeTHETAR (GAUM
AZ248234A31 (AD2 A33.ALPH
NPRINT 4 SPACER JNEXTRAP s

F1B3N(1)42.#01.-0(1)1*#FTALL)/ETAS(])

GIB=FTALII* (OGP I 1% (| ,~ETACI)/ETAS(T1))-ETASP(1)¥FIB/ETAS(1)}

CONI=SIN(ETALI))

CON2=COS(FTA(T))

HECON2-AKA ] ) #CONT

HK=CANT +AKB ( 1) #CONZ

1F (ABS(H)eGE4140F=07) GO TO 2

PRINT 12+ ERRC1}4IaFUNITo1)+STASIT)+ETACI) 4 CONT «CON2eHuHK

STOP 1201

TANSIG=~FTASP (11 /H

STGMA=ATAN(TANSIG)

BUSQ=FUN(1+2 }#824FUN (18I RR24FUNIT L 5) %52

DENOMZEXS (FUN(1+61)

1F (NCEBUG.EO40) PRINT 124 BLK(2)¢[+CON1CON2AKB (1} oHIHKIETASP (1)
1+ TANSIG+SIGMA JBUSG s GAMMA (STMACH«DENOMF 1B+ G186
IF (ABS(DENOM).GE el F-07+ANDeFUN(143146T40,0} GO 7O 3

PRINT 12¢ ERR(2)+1+GAMMAISTMACH TANS IGySIGMA s BUSC s DENOMIFUN (T4l }oF

TUNCTIW23eFUNETe31eFUN(T48) FUNIELS)

NEGP=C

PRINT 1a

RF TUBN

3 RHO(T 12 (GAMMARSTMACHS#ZAFUN( 1431 /DENOM) #9 (] o /GAMMA )

DENOME] 4424/ { (GAMMA =1 4 }#STMACHR#2)

BERNOUL {1121 o= (24 ¥GAMMASFUN{ 1431 /(RHOC[ 1% (GAMMA=] ¢ } }+BUSURAASTH %2
1/DENNM

IF (RHO([)eGE1«E~10) GO TO 4

PRINT 12+ ERR(3141¢BUSO«DENOMIRHO (1) +FUN(T 3}

SToP 1203

& ASGERAMMASFUNIL+3)/RHO(T)
IF (NDEBUG.EG.0) PRINT 12,
IF (250eGTel4E-20) 60 TO 5
PRINT 12, ERR(8)4T4RHO(] ) FUNIT«3)+AUSOASO
STOP 1204 .

& AM{IyxSORT(AAST*#2#81150/450)
CROSSM([)2SORT (AAST#e2# { (BUSO~FUN{+2)%#2)/AS0))
POROGAM(1)SFUNCT+3)/RHO(1 ) ##GAMMA
SC1)2ALOG(FUNI(L +3)#GAMMA*STMACH##2/RHO( [ ) # #GAMMA )

FREETASL)# {HR (FUN(T Q) ##24FUNTT 45 #%2)=FUNC ]« 51%UP (1))
FIETAS(II#(FUNCLoS)#PP 1) /RHO(1 1/ASQ+WP (11424 $HFFUN(] 421 ~HK#FUNL]

N

BLK(3)+ 1 vRHO([)4ASQ

1

F22ETAS(II¥(FUN({+S1#VP(T)1+H*FUNCI12)*FUNC] o8 ) +HK#FUNLT 453 #42)
F32ETASI1)1#(PP(1)/(RHO( I #AASTY¥214FUNI[+5)#wP { 1 1+ H#FUN(T ¢ 21 #FUNL]
1oB)-HK#FUNTT @) #FUNCT45)) :
GUI)aHRFUNLT 1 ) #FIB4FUN(L.5)%G18

L S S A S S S S S SN T ST S S S S N A S S S T S A A A

[ S S N S A S S S S S S SN S S S S S S S S A Y S S S Y S A S S O AN SN A OE WA AR A

420

N

DEGNS (1= (HAFIBR/ARST 1342+ (R1B/AAST ) 282-G ([ }#22/A5Q

IF (NDEBUG.EGL0) PRINT 12, BLK{4)+ieAM(1)+CROSSME | )1POROGAMIT)4S(]
11aUP I 14PP 1) VP L) s wP (1) :SBARP (1) sFFaF1eF2¢F 32 OQUANIF 184518451 )eD
AEONS (1) eFUNET 1Y

IF (NEXTRADWFO.1) GO 72 9

IF {4GI1}1 45T eEPSIGa0RIDEUNS( 1) oL TaEPSIGIsANDsFUN(1+1)eGEae880) GO T
106

1F (ARS(G(1)) LT oFPS1GeORGIT1IaGTa0n)
IF (NEQNS (11674043 #0 TO 6

AEAzA,

PRINT 13

RETHOY

60 To 7

ZETA DERIVATIVES

>

DFUNC1+2)=FF/GLTY
DFUN(T+3)sRHO T )/OEONS (1 I (FI#G (] ) ~F28H¥F 1B-F3#G18)

DFUN(I+8)==14/GC I 1# (HAFIG#DFUNCT <3 )/ (AAST#224RHO(T ) )+F2)
DFUNCI+5)=-1e/GEII#(RIB*DFUN 1433/ (AAST##24RHO (1) }4F3)
DFUNCT+61=—FTASCT)I¥FUNG] o5 ) #SPARP (117G (1}

1F (NCERUGeEQN) PRINT 124 PLK(6)s [eDFUNIT(1)IeNFUNITe2)eDFUNTTs I
IPFUNCT«2) DFUNCELS) aPFUNTTe6

6o TA N

FXTRAPOLATION OF VELACITIFS AND PRESSURS

7 NEXTRAP=]

NO R T1=1¢N
FUNETETI=FUNCITEat)
FUNCIT2)=FUNGIT] 2
FUNETT+33=FUNCLIT3)
FUN(TT8)=FUNCLTT 83
FUNTTT5)=FUNCITTWS)
FUNCTTs6)=FUNC (1145
CONT INUF

»

FTAZ(1142ZFTA (1142 TALCT)
ETAZU1I#LETAI(I1+LETAZ(I)IRZETAG ([ )+ZETA3( 1) *ZETAG(])
ETARLIIZFTAI(1I1*ZETALLD)
ETAL (I }4ZETAZ(1)4LETAGIT)
EXTB2=ZETAL (1 1#ZETAS (1 14LETAI (L I#ZETAQ (1 )4 ZETASITI*2ET8a (1)
ETAL(1)1#ZFTA3 (1)#2FTARCT)
EXTANSZETA2(1)+ZETAL (1)+2ETAGCT)
EXTCA=7ETAZ(1I#ZETAL (1) *ZFETAGLL)

EXTBAI=ZETA2({)*ZSTAY (1)+2ZETA2(1I*ZETAG I I4ZETAL (1) #ZETAR (1)
EXTAA=ZETAR(1)4ZFTA3 (1)42ZFTAICI)

EXT8a=2ETAZL I }#ZFTAS(1)+2ZFTAZ(1)*ZETAL (1}+ZETASCII*ZETALLT)
FXTCAZZETAZ(T)RZETAS (1) #2ZFTALLT)

DENOMI = {ZETAI (1)1-ZETAR(1 ) ) #(ZETAL (1)=ZETAZ(1})#(ZETAI (13-2ETAG(T))
NENOM2={ZETAZL1)=ZETAL (1) ) (LETAZ(IV1-ZETAZ (L) ) #(LETAZ (1)=ZETAG(T )}
DENOM3={ZETAI(1I~ZETAL L1} }* (ZEVAI (1 )I-ZETAZ (1)) #(ZETAZ(1)=ZETALL 1)}
DENOMGz (ZETAA({1-ZETAL (I )} #(ZETAG([)-LFTAZ2(1) ) (ZETAG (1)=ZETA3(I )}
IF (NDEBUG.EQ.0} PRINT 12 BLK(7)4 [+EXTAI +EXTBIEXTCI ¢EXTAZVEXTB2 4
VEXTCPeEXTAZVEXTABEXTCIEXTAGEXTEBAEXTCA « DENOMI + DENOM2 4 DENOM 3+ DEN
20ma

TERMIZFUN(La) 1#23/a .

TERMA=FUN( 143 )%%2/3,

IF (NDERAUGSEQ.0) PRINT 124 BLK(10) 41 eFUNCT(1)eDVI (1) eDV2(1)sDVI(1)
1+DVA(1 14 TERMI 4 TERMZ « TERMI, WP | + WP2 y WP s wPa
FACt=(TERMI-EXTA#TERM24EXTH1# TERM3-EXTC1 ) /DENOM]
FAC2=(TERM1-EXTA2#TERMZ+EXTB2*TERMI-EXTC2 ) /DENOMZ

FAC3=(TERMI -EXTA3*TERMZ+EXTHI®TERMI-EXTC3 ) /DENOM3
FACa={TERMI~EXTAG#TERM2+EXTB4* TERMI-EX TC4 ) /DENOMS

IF (NDEBUG.EQ.0) PRINT 12+ BLKCI1)elsFALl sravd,
OVDZ(1)=-EXTCI¥DVI (1 )/DENOMI ~EXTCZRDVZ (11/0ENOMZ-EXTCI*DV 3 (13 /DENG
IMI—EXTCA%OVa ([ ) /DENOMA

FUNCT+4)=FUNCT A )-FUNCT+1 )% (FACI#DVI (1 )4FAC2#DVZ ¢ | }+FACI*DVI( 1) +FA
1ca*nvaityy

DPDZEX (1)=-EXTCI#DP1 (1)/DENOM] ~EXTC24DP2( 1)/DENOMZ-EXTEI*DP3 (1) /DE
INOM3I-EXTCA#DPA (11 /D NOMa

IF (NPRINT.EGu1} FUN(141)=04C ,

IF (NDEBUGsEQe3} PRINT 12¢ BLK(8)+1+TERMI 4 TERM24FACI yFAC2FAC31FAC
1A FUNTEVE)FUNTT )Y
FUN(112)SFUNCTI2)-FUNCT o1 )% (FACI#DUL (1 14FACZ#DUZ ([ )4FACI¥DUI (1) +FA
1Ca*DUa (1))
FUN(T+31=FUNC1+3)-FUNCI 1) ® (FACI#DP1 (1 14FAC2#DP2 ([ )4FACIRORI (1) +FA
1Ca%DPa(TY)
FUN(14S)IEFUNCES)=FUN(T+1)% (FACI*DWE (114FAC2¥DW2 ([ )+FACI¥OWI (1) +FA
1Ca*Dwa ity ’
FUN(1+61FUNLT+6)=FUNCT+1 )% (FACI#DSB1 ( 1)+FAC2#DSB2 (1 }+FACI*DSA3 (1)
14FACA#DSBA(T))
FUN(1+112040

If (NDEBUG.EQ.0)
111+514FUNTTL6)

10 CONTINUE
" RETURN

3

PRINT 124 BLK{F) e T1FUNITe2)sFUNET+3)4FUNCT+a)eFUN

LLLLLgLLLL et
©
b
H

J1310
41320
J1330
J13a0
J1350
J1360
J1370
J1380
41390
J1400
Jia10
J1a20
J1s830
J1aa0
J1450
213860
J1870
J14a80
J1890
J1500
J1510
J1520
J1530
J1840
J1550
J1560
J1570
J1580
21590
J1600
J1610
21620
J1630
J1640
21650
J1660
J1670
J1680
J1690
41700
Ji710
J1720
J1730

T J1740
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APPENDIX A

11 FORWAT
12 FORMaT
11 FORMAT
14 FORMAT

NN

SURRAUTINE RIMKUT2 (AS.VP)

COMMAN F (314DF(3)+FC(314DFCI3)0A8) (3)0AH2(3)AB3(J) ABA(I)

COMVON FUN{20+6)sDFUNIZ0+6) s FUNC (20461 DFUNCI2006) 181 12006)+82(20
161:B212046):F4(2046)

COMMON SBAR(2C)sDSBN7 (20) 4 SBARP (201 +DLB1 (20120582 (2C110583(20)+D58
14420 5aX142D)sX0(25)4¥0(2010A1(20)¢A2(20)+A3(20)+Aa(20)+A5(Z0)+A6(2
203 4AT(20)+AB(2D12AKB (201 46X (2014 GYL2C)eGXX (271 +GYY(20)sGXY(20)eETA
3(20)4ETAS(2C)sETASP (201 +3ETADI20) «RHO(20) sR(20) P (20)s1120)sV(20) 0
AW(27) PP (20)sUP(20) WP (201« P (2031 +X5(20)«YS(20) +sDUDZ{20)+DPDZ(20)+
SDVDZ (20 ) «DWDZ (PL ) «AM(20)+5(20)1e ZETAL (201« ZETAZI20 )+ ZETAD(20) «ZETA4
6120:) 4CU1 (203 DUZ (27 ) (DU PO ) DU (201 +DX1 (20)1DW2(20)+DW3L20) «DWE (2
TCIaDVI (201 DVZ(PD 14DV (201 eDVA(20).6(20)14PSI0(20)DP1 (20)2DP2(203
ABDPR(20)4DPA (20} +DEGNS (20 )« CROSSM(20) «POROGAMIZ0 ) +G{20)+0P(20) PSS
D27 1« PERNOUL (271) e XSRAR (20 ) » YSBAR (20 ) +IHO 1 SEN( 25 ) WUISFN{20)

COMMNAN XOBAR (20 )% YOLAR (20 « XBAR €20 « YBAR (25 )+ TAUI20)<G2R (201 «DPOLE
X127y

COYMAN KTRANSF « SLOPF

COMMCN AASTVB114RIZeA134H2] «B22+823NSPACE Pl eMeNaLT o ToTHETAR 1GAMM
TAOXTsCONTCONZISTMACHIAB AL 1 0AT24A1 34421 +A22+A235A31 4A324A334ALPH
2AR N1 sNDEBUG sHoHK o SIGMASRAD +NF o NLINES sEPS 16 «NPRINT + SPACER « NEXTRAR
JEPSIROF «EPSINTSDEQ. X IN1 4 51GNPL

COMMAN /RLOCKN/ DWNX1+9P14wP2+wP3.wPa

COMMAN /ERROR/ ER(123+ERR{12)+8LK(12)

COMMON VCC(20) e WCCI2n ) s CPSHOCK 1201 4TP (20 s S3ARHLD (20 ) « XBHLO (201 4 YB
THLD(R0) sUC(20)aVC L2014 #C(27) s VX217 ) VY (201 s THETNOR (20 ) +PSINUR (201 s
ZROPTI(20)sPTOPTI(21) ST (20)POASTSO(20)+POPINF (20} +CPAODY (20)

COMMAN /RLOCKA/ NEGP .

NOFR ]

1F (NDERUGJNE 73 60 70 2

PRINT 27

NO 1 1=1eN

PRINT 2Be 1+ (NXFuFUNTToNXF) s DFUN (T oNXF ) oNXF=1oNF )

TESTUAX= o S#FPSINT
1

(164 SUBROUT INF FONS)

€174 SURROUT INE EONS «1X1A6:15/(BE164B1)
(1RH NEANS S NF3ATIVF)

(//23H CUCH-NEGATIVE PRESSURF//)

N -

M
IF (NSMINSFOLNSMAX) NS=-DSMAX

(DSMINJEQ.NSMAX)  GIVES A FIXED INTEGRATION SYEP

(DSMINJNE,DSMAX)  GIVES A VARIABLF INTEGRATION STEP
1F (NSMINJNE.DSMAX) rO TO 3

1e e146F1,F=07)
TelTal JF=073
NSl Te1eE=0T)
25 el T ol oE=N7)
IFUNC1e11aMEsl 4"y GO TO 5
~0 4 1=
OFUN(1+]1 =08

nsz—,1

PS=-.0125

>

SET FXTRAPOLATION PADAME TFRS

PO 6 131N

1F (7ETAG(11-FUNCI41)sLTeSPACERSANDFUN(Ia11alTals)
IE (G(1)1.6TLEPSIGLORDFANS(11sLT+EPSIG) GO TO 6
ZETAL(1Y=26TAZCTY

ZETAS (1)=2ETACI)

7ETAR(1)=2ETAG L))

ZETAQ(II=FUNCT 1)

DUTCTI=NUR (1)

PUZCEY=DU3LT)

VRIS BEL VNS )

DUS (] )RDFIUNTT47)

PRI (1)=0P2(1)

]

G0 TO 6

NW2(1)=Dw3(l)
Dw3(11=Dwail)
DWA ([ )ZDFUN(T+S)
PSB1 (11=DSB2(1)
OSB2(11=DSR3(1}
DSAA ([ y=DSBaCL)Y
DSBA(T)=DFUN(146)
CONT INUE

WPl =wP2

wo2zwPa

wP3zwPe

>

AXRRRARRARAARAARRARAARAARRARAXRRARAARRRR XA K

AARARRAARAARAARARRARARARRARAAARRRAARAAXARNRRRAAARA

a

whazwP (N
N 8 T=z1en
N0 7 NYF=1 NS
NFUNC €T o NXE
T FUNC 1T oNXF )
A CONT IAF
9 ro 1n =148
17 PEINCLa11=DS
1F (NDFRUGLFQ,~) POINT 20, AS
DO 11 1=1.N
A0 11 NXF=2.NF
RY (I JNXFY=NSEDFUNCG (] JNXF )
FUNIT o NXF }=FUNCT ] oNXF 1421 ¢ [ NXF /20
NN 12 1=1.N
12 FUNIT1)}SFUNCITe114N8/2e
16 (NRERUGWNFLR) 69 TO 18
no 12 1=1eN
13 PRINT 30« 1¢ONXF 131 0]aNXF)sFUNGT oNXF ) oNXF =] oNF )
148 CALL MFRIVZ {DS«NP)
[F (NFO.FQLNen) RFTUGN
IF INEGPLFOLAY RETURN
IF (NEXTRAPENG] Y RETURN
RO t& 131N
N3 1= NXF=2eNF
A2 (T JNXFY=NSEOFUN{T « MXF )
15 FUNCT o NXF ) SFUNC (1 oNXE 1482 1 oNXF ) /24
IF (NDFRGGLNELO) £0 TO 17
N0 1. [=1N
16 PRINT 3¢ J¢(NXF1B201aNXF ) FUNCT oNXF ) JNXF=
17 CALL DERIVZ (9SeNP)
IF (NEGWEGLN.") RETUON
IF (NEGPeEQan) RETIRM
IF (NFXTRAPLEGM]) RETURN
NCONT=
nO 1o f=1 N
FUN(T1)SFUNC(Tal 4Nc
NO 19 NXF=2oNF
A3(1 JNXF ) =DSEDFUN LT snXF )
1IF (aBS(R2(1«NXF)/NSyelEe] +F=-03)
TEST=ARS (] o =A3 (1 NXF /B2 (1 «NXF )}
NCCNT=NCONT+1
IF (NCCNTFOu1) TESTwAX=TFST
IF (TFSTLGT,TESTMAX) TFSTMAX=TEST
18 FUNCE«NXF1ZFUNC (] JNXE 1483 ¢ T oNXF )

NEUN (T onxF )
INCT NYE )

GO TO 18

IF (NCEPUGEQ.0) PRINT 32.
19 CONTINUF
IF (ASMIN,E0.DSMAX) £0 TO 20
1IF (TESTMAXWGF JEPSINTLANDSARS(NS1.GT.DSMINY GO TO 24
20 CALL CERIV2Z (DSNP)
IF (NEQ4FOsNe0) RETURN
IF (NEGP.EQ4D) RETURN
IF (NEXTRAP4EQ.1) RETURN
No 21 1=14N
NO 21 NXF=24nF .
B4 (1 JNXF)=DSFOFUN (1 oNXF )
FUNCTANXF ) =FUNCCToNXF 141 0/60% (01 (1 aNXF 142082 (12 NXF 1424 #8311 oNXF 1+
1RA (] JNXF )
T1F (NDERUG.NF.N) GO TO 23
No 27 1=1.N
22 PRINT 33¢ To(NXFeRS(TaNXF)eFUNLT oNXF ) aNXF=1oNF )
23 IF (TESTMAXWLE+(.1%EPSINT)) GO TO 25
RETURN
24 DS=.=*DS
Go Tn 9
25 IF (NSMINJEG.DSMAX) RETURN
IF (ABS(149%DS)eGTaDSMAX}
DS*1.9%DS
DO 24 I=1.N
26 DFUN(1l:+1)=DS
RETUDN

TeNXF B 01 oNXF 1 sFUNC L oNXF) s TEST

2

RETURN

27 FORMAT (19H SUBROUTINE RUNKUTZ)

28 FORMAT (3H 1215/(5H NXF=1342Xe LIHFUNCTWNXF}ZE164842Xs 1 ZHDFUN (T4 NXF
1)5E14eRY)

20 FORMAT (4H DS=E16.8)

30 FORMAT (3H T1=15/(5H NXF=I342Xe10HB] (] sNXFIZE164802X eI 1HFUN 1 ¢NXF )=
1F1648))

31 FORMAT
1E16:R))

32 FORMAT (3H T=13+2XeaHNXF=1342Xs10HA(IINXFI2E160Be2Xe11HFUNCTJNXF )
12E16,8.2X, SHTESTEE16,81

33 FORMAT (3 1=1S/(SH NXF=17
1E16:F)) :
FND
SUBROUTINE PRINT (NLINEPILPRINT+ZETAIDZETAINP NPLOT+NZETA)
COMMON F (3)+DF (3)+FC(3)+DFCI{3)+AB] (3)+AB2(31+AB3(3)+AB4(3)
COMMON FUN(2046)«DFUN{20+6) «FUNC(20+6)+DFUNC (20161481 (20461+82(200¢

13H 1215/(5H NXF213e2Xs 10HB2 ([ sNXF )=E16e8+2X el IMFUNCLNXF ) x

+2Xs 1OHBA ([ «NXF )=E164B8+2Xs L LHFUNC(T sNXF )8

ARARARAXAAAXRRA KAX
@
°

k1270
x1280
x1290
K1300
K1310
K1320
x1330
®1340
K1350
K1360
1370
K1380
K13%0
K1400
K1a10
K1420
K1430
K1440
K1450
K1460
K1470
K1480
K1490
k1500
k1510
K1520
18230
K1540
K1550
K1560
k1570
K1580
KIS90
K1600
K1610
1620
k1630
K1640
Ki6%0
1660
K1670-

L 20
L 20



APPENDIX A

16)437020.6) P8 (20 %)

COMMNIN SRAREZ0)+NSHNZ (201 ¢ SHARPIZ0) «DSAI (2N) +NSH2 (PG ) «DSR3(20)+050
14 (27 eX1(293eX0 1273 +Y0t20) ¢ A1 (20344212012 23(27) 438 (20)1+35(20)236(2
2014872014 AR (25 )+ AKR (2D )2 AL2C )= GY (20 GXKI20) e EVY (20) o GXY(ZG)EFA
(20 FTASI2C) T €20).8FTANIZ0 1 RHOI20) 4 RI20 3P0 ) II2014VI20) s
Bw (M) s PP AN ) sUP IR0 sYP (2014 4P (2014 X5 (2010 YR (203 0DUDZ (20 ) «IPDZ L2070+
SOVOZ (271 «DYRZ IR T 1 AMIPN e S (20D e LETAL L2« ZFTAR (20 ) ZFTAD(20)  ZF TAG
61201 BUL 2T NUZE2" ) JDURERN 1 DU IPE ) D 1 {201 4NEZ (20)1DeA(20) 1 Dwa (2
70)+DV1 (20 FV2(20) 1 DVIL20)1DVA(20) 4GSR0 «PSTOI23)+DP1 12D)DP2(20)«
BDPI(20)nPa (20 ) 1DEGNS (231 CROSSMIRC) 1POROGAM (20140 (201« IPL20)4PSTS
D273 s AERNOUL (201 «XSRAR (20 )« YSEAR (20 ) «RHOTSENI23 1, UTSFN(20)

COMMON XOHAR (201« YORAR 120 )+ xBAR (2034 YAAR 201+ TAU(20) +G2R (20) +DPDLE
Ix(2r)

COMMAN < TRANSF y SLGEF .

COMMON AASTVB11+212+2130371 48220971 NSPACE1P1eMaNeL1+To THETARGAYM
1840X]+CON] o CONRISTMACNL AR AT 1 0AT 22130821 4422,2234431 (AI24A33,4LPH
24R N1 +NDEBUG « H MK ¢ S IRMA WRAD «NF «NLINES « PS5 16 NPRINT « SPACKR W NEXTRAP o
TEPSTAOY W FPSINT RO X TN« STENPT

COMMAN ZBLOCKN/ DHNXT+tP 1 uP21ePIsuPa

COMUNN /FRROG/ FRUI2)ERF(17)HLK(12)

COMMAN VCCE201+¥CO(2M )+ EPSHOCK (2012 TP 1201+ "AARHLNT 201 1 XBHLD (20 + YR
THLE(2D) sUC(2D 1 VE (2074 WC (20 s VX (211 VY (2D ) « THETNOR (20) +PS TNUK (207 +
ZPOPT § (201 «PTORTI (207 JPT(201POASTSR(2C) «POPINF (2011 1CPAONY (20}

DIMENSTON NAMF(16)s MAME](16)e NAMF2(16)+ NAMEI(S)

NIMFNSTON NAMES (27)

OATA (NAME( 1)+ 1=14153/1HP 4 3HRHO+ LHS s THUS 1 MV o 1 HW e 3HDPDZ s 4HDUDZ « 4HDV
I1DZeaHBWDZ s IHETA ¢ 131G e SHDSHNZ « SHSBARP ¢ THHE RNOUL/

DATA (NAMEL(T)e121416)/2HP0 4 ZHUR « PHVP « 2HAP ¢ SHNEGNS + BHAMU « 2HUQ « 2HAM
1 \6HOROSSM s ZHRHO I SEN 4 SHU T EFN + THPOROGAM ¢ 8HSRAR « 2HUC « 2RV « PHWC /.

GATA (NBMFZ(1}1e1=14141/84HPS IDe2MX02ZHY0ZHX34ZHYS 1 AHETAS sSHRETAD 2
IHX 1« PHAM ¢ 2HUP « 2H'¢P ¢ PMPP { 2HRP « 2HYP

DATA (NAMF3(I). 43 /SHXORARY SHYORAR « SHXSRAR ¢ SHY 3AAR/

OATA NAMFA/SHPSISDsaHXBARWAHYBAR s 2HVX « ZHVY « 2HVZ « 6HPS INOR « THT HE TNOR
14 THP /BT INF s BAPT /P TINF « THP/ROVS U+ FHP /ROBSTSO e 2HP T « 6HP/B INF « 3HVCC o 31
AWCC 1 THCPSHOCK s 6HCPRBANY { SHXBHLD« SHYRHLD/

LA=)

IF (LPRINT.FQ.2) PRINT 29

15 (NoLFal17™) LL=N

IF (MaGTa1Ny LL=10

paINT 22

NME -1

GO TA (141A)¢ LPRINT
T IF (NeFQely GN TO 12

IF (7ETAWFOW14) GO Tn 2

IF (7FTA.FQe0a) GO TH ©

6o Th &

NO 2 T=tN

XAHLA 1) =XAAR(T)

YAHLA(1)=YBAR(L)

SRAGHLD (131=5RAR(T)

NZETA=N

IF (NPLOT.ENL1) PUNCR 28,

1F (NPLOT,FQe1) PUNCH 28+

GO TA 11

4 DO B I=2.nM)

0O 7 T1=10NML

1F (SBARHLD(1)+LT«SRARHLO(I=1)¢AND.ToLTele) GO TO &

1F (QBARCTI)sLESBARHLD(1)eANDsSOAR(IT+1 ) eGE«SRARHLD (1))
1F (ToGToelesANDLSBARHLD(I+])+GT«SBARHLD (1)) GO TO

5 IF (SRAR(I1)eGFeSRARMLD(11eANDSSBARLI1+1)eLEASBARHLDO(1)) GO TO &

60 Tn 7

6 XBHLNCI }=XBAR(T1 )+ (SRARHLD (T )=5BAR (111 1% (XRARCI 141 1=XBARIT1 1)/ (584

TRC1T+1)~SRER(TITY)

YBHLA (1) =YRAR (114 (SRARNLD (1 1-SBAR (111 )1% (YBAR(T 141 1=YRAR(11 1) /(594
1R+ )=SRARCITY

GO TA 8

CONT INUF

CONT [ NUE

GO TH 11

NO 10 122N
XAHLACT ) =XAAR (N)

10 YBHLN(11=YBAR(N)

11 NZETASNZFTA+L
XAHLA (1 32XAAR(T)
XAHLA (N ) =XBAR (N}

YBRLA(1 1=YRAR (1)
YRHLN (NI SYBAR (N)
1F (NPLOT.EQ.1) PUNCH 284
IF (NPLOTLEQe1) PUNCH 28+ (YRMLD(I)eI=1N)

12 PRINT 24« NAME(13e(Pl)olsLBoLL)

PRINT 24+ NAMFA(12)4(POASTSO(T)vI=LAL)
PRINT 24+ NAMEA(9),{BOPTI(1)+15LBLL)
PRINT 24+ NAMEA (1814 (POPINFIT)elaLALLY
PRINT 24+ NAME(2)«(RHO(I) I=LBsLL)

PRINT 244 NAME(A)stUrl),
PRINT 28+ NAME(S)a(V(l)e
PRINT 24, NAME(6)otW(l),
PRINT 24, NAMEI (14}, (UC(T)elolBeLL)

N

w

(PSISD(II41=1¢N)
(CPSHDCK(T1a1=1 oN}

60 TO &

@

2

(XBHLD (1 1o 1514N)

el o ol o o ol ol ol ol ol ol ol ol ol Sl ol ol ol o ol o ol ol ol ol o

L ol ol ol ol ol o ol ol o el o o ol ol ol ol il ol ol ol ol ol it ol ol ol ol ol ol S ol ol

a10
are
a3n
440
ase
an0
470

480
a00
%00
5190
520
530
530
550
560
70
5A0
590
600
610
620
630
640
650
660
670
680
690
700
no
720
730
740
750
760
770
780
790
800
810

830
840
850
860
870
aso
890

s10

PRINT 284 NAMELIIS) . (VEET Ve T=LA0LL)
PRINT 28, NAME11A)e e (1)el=LH L)
PRINT Pas NAMEAIIS) (VOO (I =LAWL
PRINT 243 NAMEG (161 (WCCLI Y =L LT
PRINT 20+ NAWFA{4)s (UX(T)eI=LRLLY
PRINT P4y NAMFA{SIe (WY (E)1al2LRLLY
PRINT 24y NAMFA(6)« (1L CI)e1=LRALL)
PRINT 244 NAMFG(7)4(BSINIR( el
PRINT 241 NAME4(B)4 (THETNGR(1141]
PRINT P8, NAMEA(?)e (¥TAR(II I2LA L)
PRINT 28, NAMES (1934 (XPHLN( ] be
PRINT 24, NAVFA (). (VRAR(I1.1=LALL)
PRINT 24, NAMFALIRN) (YAHLDET 1s I2LALLL)Y
PRINT 28y NAMF(11}1a(sTACI) o I=LB.LL)Y
PRINT 28y NAME(12)e (ALl T=LRWL)
PRINT 24, NAMF1{S)s (REGNS(I)+ 1313500 )
PRINT 24, NAMF1(B)s(aM(I}eT=LBLLY
PRINT 24, NAMF1IQ}¢{cROSSMIT )
PRINT 245 NAWE] (1730 (SHAR(I),
PRINT 28, NAMF1 (12} (POROGAM(T ),
PRINT 24, NAMFA(IN)(PTOPTIC(T ot
ORINT 24y NAMFA(17)s(PTIT)sl2tBLLY

PRINT 28y NAMF (153 taFRNOUL (1)e [=LAMLL )

1F (NFXTRAPLFAL1) PRINT 24 NAMF (D), (DVDZ(1) 1=
1F (NSXTRAPLEQ.1) PRINT 244 NAME(7).(DPNZIT}s
IF (NEXTRAPLEQ.1) PRINT 24y NAMEL (114 (PP (1)
IF (MEXTRAPLEQ.1) PRINT 24, NAMEL(21s(UF (1)
IF INEXTRAPLEQL1) PRINT 24+ NAMEL ()« (WE{1)e
IF (NS XTRAPLEALL) GO TO 17

PRINT 24, NAME (714 (NPDZ(1}elsladiLe)

PRINT 244 NAMF(8) 4 (DiDLCL)sb=L8LL)

PRINT 284 NAME(9) ¢ (DVOZ(L) o1 =Ll
PQINT Pa. NAMF (16)e (OWDZ(1}.
PRINT 244 NAMS(13)e {NSANZ(T ).
PRINT 28, NAMF1(1)s(BP(1).1=L8sLL)
PRINT 24, NAME] (2)e (tP(1)al2184LL)
PRINT 28, NAMEL (Ve (v (110 1=LRLL)
PRINT 241 NAMEL(4]atwPillat=LEBLL)
PRINT 26, NAME(14)e (CHARP (1),
IF {1 LWFNeNy RETOEN

IF (NeBToLLeANDSLLLE 41N GO TO 14
IF {NeGTWLLoANDeLLLFe20) GO TO 15
IF (MeGTaLLsANNSLLLFa30) GN TO 15
TF (NeGTWLLWANDSLL oLEe4N) GO TO 17

LE.?20) LL=N
IF (NaGTWP0) L =P"

GO TA (12.1R)« LPRINT
]
1F (MWLEL30) LL=EN

1F (Ma6T,37) LL=30
PRINT 25

GO T (12418)+ LPRINT
La=LL+1

IF (NeLE.a2) LL=N

IF (N.GT.a0) LL=aD"

PRINT 26

GO TA (12,181 LPRINT

LA=LL +1

LL=N

PRINT 27

GO TA (12,18), LPRINT

PRINT 24+ NAMEZ2(1)¢(PSID(I)eI=L8BLL)
PRINT 244 NAMF4 (114 (PSISDCI)I2LB L)
PRINT 24, NAMF2(2)«(xO(1)v1=LBLLY
PRINT 2. NAME2(3)a(YO(1)¢I=LBoLL)
PRINT 24, NAME3(1}, (XOBAR(I)«I=LB L)
PRINT 24+ NAME3(2)e¢ (YORAR(I)+I3L ALY
PRINT P44 NAME2(6)4 (XS(IVelsLBWLY
PRINT 744 NAME2(%), (vSi13}s1=LAWLL)
PRINT 28, NAMF3(3)¢ (XSBAR(I)+1SLB.LL}
PRINT 24, NAMFI(4)¢(YSBAR(IYs =LAWL
PRINT P4, NAMF2(6)¢ (FTAS(]}etzLBoLL)
PRINT 244 NAMF2{7)4 (RETAD(I) e 1=LAWL )
PRINT 24, NAMEZ(A)«IXI(1}e1=LBoLL)
PRINT 24+ NAMFA (17} (CPSHOCK (1}estBell)
PRINT 24, NAME4(18).(CPBODY (T)y1zLReLL)
IF (LL-E0.N) 6O TO 10

TF (NsGToLL.ANDSLLLE=10) GO TO 18a

IF (NeGT.LLeANDsLL+LE20) GO TO 15

TF (NeGTeLLeANDLL4LFe30) GO TO 16

TF (NeGT.LL4ANDGLL.LFe30) GO TO 17
PRINT 21
PRINT 204
PRINT 21
RETUPN

(1eTAUCT)axXT (1) eXOUT)eYOCIISETAS(I14ETASP (I} 121Ny

920
930
940

960
970
980
990
L1000
L1010
L1020
L1030
Li0a0
L1050
Lin60
Lto70
L1080
L1090
Litoo
Liitlo
t1120
L1130
L1140
L11s0
L1160
Li17o
L1180
L1190
L1200
ti210
L1220
[WEET
ti2a0
11250
L1260
L1276
L1280
L1290’
L1300
L1310
L1320
L1330
L13a0
L1350

rrrrrEer

L1380
L137n
Li3A0
Ltlan
L1400
L1410
L1420
L1420
L1440
L1as0
L1460
L1a70
L1480
L1890
L1500
LIS10
L1520
L1530
L1540
L1550
L1560
L1570
L1580
L1590
L1600
L1610
L1620
L1630
L1640
L1650
L1660
L1670
L1680
L16%0
L1700
L1710
L1720
L1730
L17a0
L1780
L1760
L1770
L1780
L1790

37
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20 FORMAT {3Xe1H]e6X e IHTAUC1AX 1 2HX1 ¢ 14X 2HX T4 14X 4 2HYD 13X aHETAS 43 I1X s
1SHETASP//t1846F 1645y

21 EARYAT (/)

27 FORMAT (14X43HI=Z10X . HTI=20X 31 539X3HI =4O I [ 259X ¢ IHI 269X+ 3R] =75
1XeAHI=BOX e ] 299K aHI=1N/ )

23 FORMAET (/184X \aHI=11AxXsaMI=]2HX AHT=] 38X aMH121aBX14HIS1GBXAHIZ166X

134HI=1 78X 3H1 188X aH1=198XaH1=207)

24 FOPYAT (1X1A17.17617 ,8)

25 FORMAT (/18X46H1=218xaRT=P2HX+4H1I=230X8H12248X a1 =P5AX +4H T 2268
10aMf 22785 aH [ =2BHX 81 2298X 1 aHT =33/

26 FORMAT (/18X+4H1=318X4H[=326X4HT=338X8HI =386 4] =I58X 141 | 2368X
14aH12378xAH1 238BX  am1 =398X ¢ 4H1 240/

27 FORMAT (/14XeaHT=8i8x4-41=a28xX 41 =a30X14H] 488X s 4H12a58Y + A1 T 24 68X

1eaHIZa 78X 1 3H 1 ZaBAX AU SA9BX AHI =50/ )

FORIKAT (SF1A.R)

FOPNMAT {/7/55X%«19HSIIMMARY DQINT BLACK/ /)

=an

SURRNUT INF FMCORFS

1S1N8) Py COSALP 4 &29)

>
2

9 D

CNONACNH ONSPACE o XT 1AM AN CARA P A2 48] ¢RG4 GY YO

COMPITE FORCE AND MOMENT COFFFICIFNTS

DIMENSTON XT¢NDs
IF (VSPACF.TR.1)

PNy AZIND.
GO TC S

ALINY. AGIN). GYUINDs YO(NYe G2ZR(N)

Srmaznn
NROves)
PXT1=XTENA)=X 1 (NA=-1)

LR E T
a0 Te 11

CONTINUE *

CONT INUF
PXE)/3ersuv)
ATMTP=DX1] /30 #SUND
DXT1/3.#80UMA

-

PXI2#> 1 (NBY=XT (NB=1 )
N0 4 PENA NS
an T

“

CONTINUE
fANT NUE
AINTAZDX TP/ #SUMY
AINT==NX12/3. $SURP
ATNTA=OX12/34#5UM3
Sumr=nen
Sim=0.0
SMazALD
NeOMD=7
AXIA=Y L (NY=XT N1}

>

]

»

CONT INUF
TONT 1aE
AINT75NX[3/3, ¢SUML
AINTASDX13/3,#5UM2
AINTAzDX13/3,#5UMA -

4

60 T (B49)e
B (72=2_,/A%AINTT
(A4 S /A%AINTA
YORRz-A./ (A #ASCTZIFATNTD
G0 TA 10
o /AXIAINTI+AINTALAINTTY
De/A% (AINTZ+AINTS4AINTS)
YBRR=A+/ (3 #ARCZIH(AINTI+AINTE+AINTD)
10 CP=C7#COSALP+CY®S INALP
FZESINALOHCYRCOSALS
ZRAR=2./1,.
CMzYaRRIC7-7RARACY
PRINT 18
PRINT 12,
PRINT 13
RF TUBN
11 ass=o(13-aa
NENOMZSART (A2 (111#%G2al! )
QUAN|=AAA#ALCTI*AT ([ )/DENOM
QUANZ=AAARGY (1)¥A1 (13/DENOM
OQUANT=QUANTL #YN (1)
IF (MON(1.2)4F0.0) FAC
IF (MOD(1+2)eNE-0O) FAC
IF (1+EQe140R.1+EGNASORG1«EQaNBsORS | +EQaN) FACT=1s
SUM] =SUMLI +FACT*QUAN]
SUM2=5UMZ+FACT *AUANZ
SUM3=SUNM34FACT #QUANT

NePACE

CZeCvaChC
YRR J7AAD ™

Liana
Lieio
L1820
Liaan
L1840
Lissc
Li86c
L1870
Lienn
L1490
L1900
L1910
L1920
L1920
L1940
Li9sa
L1560
L1970~

100
e
170
170
180
150
160
170
1R0
190
2an
a1n
270
270
2a0
250
2R

£¢t££3TTLTTLLLTLIIXETLTEXLLTLX

270

as0
ago
a70
ano
490
S00
510
‘520
530
540
550

570
5A0
590
600

620
630
6480
650
660
&70
680
690
700

trrTZXXzzIFLTITETEXLZ XL T2 T TLSLL£TTLTLTELRTL

-

N

-

n

60 TA (147351, NCOVE

12 FORMAT (aH CZ=£16+A+2X 3HCY=E160Be2X 1 IHCDZE164812X 1 IHCL=E1648)

13 FORMAT (6H YEARZF16+9e2Y 15,He2X 3 M=
14 FORWMAT (/RAX+1Qr FOTFE COFFFICIFNTS/)
enn

SURPAUTINE SIMEC (AneRaM DETERM. IPIVOT eNMAX e I SCALE)
#¥¢ NOCUMFNT NATF FA-C1-4R  SUARDUTINE REVISED 08-G1-68
SOLUTION OF SIMULTANSOUS LINCAR £0yaTIONS

A(NMAXIN)s B(NMAX M)
C1COLUM Y JCOLUM) o

PIVENSION IPTVATINY .

EQUIVALENCT (¢ IROW JROW ) (AMAX T «SwAP)

INETTALIZATION

1scaLF=r
@1z1n.nrsp0n
@z=1,0/R1
NETERM=1 oA

v
T
<
3
3
<

SFARFH FOR PIYNT FLEwENT

FUTOREIS
a7 JslaN

IF CIPIVDT (U=t} 2,7,

RO 6 Ks1aN -
IF (IPIVOTIK)=1) 846,39

IF (ABS(AMAX)-ABS(ALJeK)Y)
1ROW= "

1enLMeK

AWAXZA(SeK)

FONT TS
CONTINGE
IF (amMAX)
NETEDM=R Y
1SCALE=0
66 Tn 1@

9 1PIVAT(ICOLIMI=1PTVOT (L 1COLUMI+1

2

>

Bebeb

FE)

94349

»

INTFRCHANGE ROWS TO BUT PivoT ELEMENT ON DLAGONAL

IF (1ROW=CALUM)
17 NETFOM==DFTERW
DO L=1WN
SWAP=A (IROWIL)
ACIQNKLL)=ACICOLUM.L Y
11 ACICOLUM.L ) =SwAP
IF (m) 16,18:12
12 DO 13 L=1.M
SWAP=R( [ROWsL )
B(IROWLL1=B{ICOLUM,L )
13 a(1CALUM, L) =SwaP
14 PIVOT=A{ICOLUM. ICOLUM)
1F (PIVOT) 1S RS

1reradgn

SCALE THFE DETERMINANT

PIVOTI=PIVAT
1F (ABS(DETERM)=-R1)
16 NFTERM=NFTERM/R1
I1SCALE=1SCALF+1
IF (ABS(DETERM)=-R1)
17 DETFOM=DFTARM/R1

18416416

21417417

19419421

19 DFTEOM=DETERV#R1
1SCALF={SCALF =1

1F (ABS(DETERM)-R2)
DETEQMINF TERKRAL
ISCALE = ISCALE-1

2Ne20421
20

21 1F (ABS(PIVOT13)-RI1)
22 PIVOTI=PIVOTI/RI
1SCALE={SCALF+1

1F (8BS(PIVOTL1-R1Y
PIVOTI=PIVOTI/RY
I1SCALF=ISCALF+1

GO Th 27

24 1F (ABS(PIVOT]1-R2)
PIVOTI=PIVOTI*R}
1SCALE=1SCALF -1

IF (ABS(PIVOTI)=-R2}
PIVOTI=PIVOTI#Q1
ISCALE=ISCALE~]

P8422422

PT7e23.23

26,25427

26426427

wErErEEEE

2Z222222222222222228222222222Z222Z2222Z8% XXX XLX

22222222222222222222222Z222222222ZZ22222222222

ann
310
370
330
3an
3%0
20
370

280
390
ann
a10
420
430
440
450
460
470
agn
290
500
510
520
530
540
550
560
570
580
590
500
610
620
630
640
650
660
&70
680
690
700
710
720
730
740
780
760
770
780
790
800
810
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an

TnAanANANIAANY

a20
aan
8s0
850

27 OFTEPMINETFReRIVOTH
DIVINE PIVOT ROW 8Y pIVOT ELEMENT

nO 20 La1.N

15 (IPIVOT(L)I=1} 2R.30,79
B A(ICALUMILI=A TICOLLM L ) /PIVOT
29 CONTIRUF

IF (v) 32,7237
I DO 2 LE1M

I BUICALUMIL)I =R (1COLUM,L ) /PIVOT

REMICE NON-PIVOT Rowe

32 0o DA LizleN
1F (L1-1C0LUY) 33.38,23
Y Traq e lCnen)

zzZzZzzzzz2z222222222
2
2
3

nO e L3N 990
IF (1PIVOTILY-1) a.7=.19 N1ONO
33 ALILLISAILLLI-ACICOLUM N1010
28 CONT[NUE N1820
18 (v) .28,7R.08 N1D70
26 DO AT =1 NiCan
A7 BLILI=BILI sL)I-RICOALLMLI*T N10%0
AR CONT INUE N1060
e RETuRN NInTO
ENR . . N10BO-
FUNCTION BIF (LeMeNP, VARTVARD) o 10

THIS FUNCTION SUBPROGRAM FINDS THF DFRIVATIVE AT A GIVEN POINT.
Le FOR THE DESIRFA X ANP ¥ IN A GIVEN TA3LE. THE N-POINT
LAGPANGIAN FORMULA 16 USED WHFRE N 1S OND.

L = INTEGEW. THE POINT OF X AND Y AT wHICH DERIVATIVE 15 FOUND

INTEGERs 1-S« TO DFTFRMINE THE POINT FORMULAs Ne NZ20wel 80
INTEGER. THE NUMBER OF POINTS IN TABLE OF VARJABLES 90
VAR| = ARRAY OF [NDEPENDENT VERIABLE. X. VARI(NP)
VARD = ARRAY OF DEPENDENT VANIARALE. Vo VARD ¢(NH) [SY]

DIMENSION VART (NP, vARDINPI. XE11)s Y11

ALFEA1TTTAINANAAR T ADACAND
15 (weLTal) RETURN
NEZee ]

0000020000000 000
S
°

170

IF (1.F0.y) GO TN 2
PP X (JY=XLI))

IF (W.GTa5.0RNGT,ND) RETURN - o 180
myzvsy © 190
M2END-Me ] 0 200
wst. M o 210
IF (L eLFeMlsORN.FALPY GN TO ) o 220
Kamt a 230
IF tLeLT.M2) GO T 1 o 2a0
walL- (NP=N) o 250
1 Mx=Lax o 260
RN o 270
PR o 280
=VARI (M) o 29
2 =VARD (M) o ano
o 310
o 370
* 0 a0
no & JsteN o 380
1F (eFQuK) N TD a o 350
ox1, o 360
a0 st o 370
o
o
3 CONTINUE o 400
Tawiw)=X(J) 0 a0
AsRvig)/(PRT) o 420
Asaer 0 @30
Cxle1a/7 O 430
a4 CONTINUF o as0 .
NIFzARR+V (< )#(C 0 460
QF TUON 0 470
D 0 eBn-

39
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Subroutines

A list of the subroutines used in this program is presented.

FORTRAN
name

BG

RUNKUT
DERIV

APPROX

- LGRANGE

DIRCOS

SHOCK
DERIV2

EQNS.

RUNKUT2
PRINT-
FMCOEFS
SIMEQ

DIF

40

Called by

MAIN

BG

BG
RUNKUT

MAIN

MAIN
DERIV2

MAIN

MAIN

MAIN
RUNKU T2

DERIV2

MAIN
MAIN
MAIN
MAIN

LGRANGE

Function
Executive subroutine for computation of body
geometry
Runge-Kutta integration for body geometry

Computation of derivatives for body-geometry
integration '

Computation of approximate shock shape for
NREAD =0

~ Establishes line arrangement, accounts for
symmetry where appropriate, for computation
of XI derivatives for function DIF

Computation of direction cosines of R, ETA,
TAU coordinates ‘

Computation of flow quantities behind shock

Executive subroutine for computation of deriva-
tives for integration of equations

Computation of zeta-derivatives for integration
of equations

Runge-Kutta integration of equations
Print instructions
Computation of force and moment coefficients

Solution of simultaneous linear e‘quaﬁons to eval-
uate corrections DETA to the shock shape

Computation of derivatives from the Lagrange
formula
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Flow Chart

IF(MHLD.EQ.0.AND.
M.EQ.2.AND.
T.EQ.1.AND.
ALPHAD.EQ.0.)

PARAM selection

IF(L1.EQ.1.0R.(L1.GT.1.AND,
(ABS(THOLD-T).GT.1.E-05.0R.
ABS(THETHLD-THETAR).GT.1.E-05)))

no

A flow chart of the computer program is given:

Set M=0,N=1
yes to do a zero-
incidence
circular
cone run

SUBROUTINE BG
(compute body
geometry)

1F(NCNVRG.EQ.0.AND,
NREAD.EQ.0.AND.
L1.EQ.1)

no

SUBROUTINE APPROX
(compute approximate
ETAS)

al
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Set parameters’

IF(NCNVRGB.EQ.1.AND.
L1.EQ.1)

IF(NCNVRGB.EQ.2.AND, yes

L1.EQ.1)

IF(NCNVRGB.EQ.3.AND,

"Compute new ETAS

L1.EQ.1)
from 3-point formula

Compute new ETAS
from 2-point formula

Compute initial values for integration by
a) Call LGRANGE (to compute ETASP)
b) Compute ETA, H, HK, SIGMA
¢) Call DIRCOS (to compute direction cosines)
d) Call SHOCK (to compute shock relations)

1

Dummy initialization of
extrapolation parameters

|
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—_ 1 _

- INTEGRATION SECTION

Integrate equations from ZETA = 1. to ZETA = 0.

l

SUBROUTINE DERIV2
(executive subroutine
to compute derivativgs)

IF(DEQ.EQ.0..0R.
NEGP.EQ.0)

Compute special quanti_tiés

for print run Z
Correct surface conditions | - SUBROUTINE P RIN’IT>

if ZETA = 0,

SUBROUTINE RUNKUT2
(integrates equations)

IF(DEQ.EQ.0..OR.
NEGP.EQ.0)

SUBROUTINE LGRANGE
(computes XI derivatives)

)

SUBROUTINE EQNS
(computes ZETA
derivatives)

43
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69

Compute pressure coefficient
at surface

If print run and plotting is
desired, punch cards

IF(M.NE.2)

o

SUBROUTINE FMCOEFS
(Compute force and -
moment coefficients)

TESTS FOR CONVERGENCE:

Compute VMAX

IF(NCYCLE.EQ.1.,AND . VMAX.GT.VTEST)GO TO 102
IF(NCYCLE.GT.1.AND , VMAX.GT.VTEST1)GO TO 102
IF(VMAX.LE.VTEST)GO TO 75

1F(N.EQ.1)GO TO 102
IF(NCYCLE.GT.1.AND,.VMAX.LT.VTEST1)NSKIP = 1
IF(NCYCLE.GT.1.AND.VMAX.LT.VTEST1)KCOUNT = KCOUNT +1
IF(NCYCLE.GT.1,AND.VMAX.LT.VTEST1)GO TO 103
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NPRINT = NPRINT-+-1

IF(NPRINT.EQ.3)

no

NCNVRG = NCNVRG + 1

KCOUNT = KCOUNT + 1

IF(PARAM.EQ.PARAMF)

Compute new PARAM
Compute new ETAS -

100
IF(M.$ yes

Print headings
for zero-incidence
circular cone run

IF(IPRINT.EQ.2.AND.
PARAM.NE.PARAMF)

(’I“his will cause program
to print ZETA =0
conditions only.)

(This will give a complete
printout from ZETA = 1
to ZETA = 0)

45
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101

Print headings for
M=2

GUBROUTINE PRINT )

IF(NPRINT.EQ.2.AND,
PARAM.NE.PARAMF)

yes
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(102) i

N N4

NCOUNT = NCOUNT + 1
KCOUNT = KCOUNT + 1
NPIV = NPIV + 1

yes (12

IF (NCOUNT.GT._ 1)

J=J+1 -
Compute ETAS variation

for Newton -Raphson iteration
Compute matrix elements D(I,J)

.~ Compute VMAX

j;:;;;;;EEES““

IF(VMAX.G
. IF (NCNVRG.EQ.0)STOP

Otherwise:

Decrease PARAM

DPRAMs=.5+DPRAM

Compute new ETAS

(This path is modified Newton
method (D(I,J) not recomputed))

Set ETASO
ves 116
Solve matrix D(I,J)
for new DETA
Compute new ETAS
Reset counters ’
4
105

47
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SAMPLE COMPUTATIONS

Two computations are presented which illustrate the operation of the program. The
first computation makes use of the built-in approximate shock shape to start the calcula-
tions for the zero-incidence circular cone after which T is decremented to obtain the
solution for an elliptic cone with T = 0.6. The second solution uses the converged values
of Ng for T = 0.6 to start computations which increment the angle of attack up to 4°.
The central processor times, including compilation, for the first and second cases,
respectively, were 171 seconds and 116 seconds on the CDC 6600.

Explanations of sections of the sample-computation output are provided at the end
of this appendix. Circled numbers at the left side of each section indicate the appropriate
explanatory note. These notes describe the first two sets of computations in the first
case, the circular cone at zero incidence and the elliptic cone at zero incidence with
T = 0.95. The printout for other values of the parameters is similar to that which is
annotated.

The input for the first case is

: Inp_ut card Description

1 STMACH = 8.0, GAMMA = 1.4, T = 1.0, THETAD = 10.0, ALPHAD = 0

2 N =9, M= 2, NREAD = 0, NSPACE = 1, INCRMT = 1, IPRINT = 2,
NCNVRGB = 0, KTRANSF = 1, NPLOT = 0, NPUNCH =1

3 PARAM = 1, PARAMF = .6, DPRAM1 = -.05, DPRAM = -.1,
DPRMIN = -.05

4 SLOPE = 1.

5 VTEST = .001, VTEST1 = .03

6 M2E =0

The input for the second case is

Input card Description
1 STMACH = 8.0, GAMMA = 1.4, T = 0.6, THETAD = 10.0, ALPHAD = 0.
2 N=9, M= 2, NREAD = 1; NSPACE = 1, INCRMT = 2, IPRINT = 2,

NCNVRGB = 0, KTRANSF = 1, NPLOT = 0, NPUNCH = 0

48
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Conical Flow About Elliptic Cones by the Method of Lines

With Incrementation of a Parameter

N= 9 M=2 NREZAD=0 NSPACE=1 NP= 5 NCNVRG=0
NA= 1 ANA= 3. NB= 1 BNB= 0.

VIEST= 1.00000000E~C2 VTEST1= 3.00000CCOE-02
SLIPE=  1.00000CCCE+CC  KTRANSF= 1

M2E= C

Input card Description
3 " PARAM = 0., PARAMF = 4.0, DPRAM1 = 0.5, DPRAM = 2.0,
T “bPRMIN= 05
4 -SLOPE = 1.
5 VTEST = .001, VTEST1 = .03
6 M2E =0
7 ETAS(I) values from first computation for T = 0.6
Input Cards for First Sample Case
RO0000NN+01 14000000471 10000000401 10000000402  00000000+00
9 0 1 1 2 0 1 0 1
1000000N+01  H000000D+N0  =-S0000000-01 ~10000900400 ~50000000-01
15(‘: .02 -
n
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APPENDIX B

STMACH= 8,0070C000£400 GAMMA= ],40000C00E+03 T= 1.0C0000COE+00 THETAD= 1.00000C00E+01 ALPHAD= O,
>

ETAS
'5.509565615-32
ETASP .

0.

CPUI) AT SHOCK
5.03073762E-02

CPI1Y AT ZETA=D
T.076211565-02

v
1.47911292E-02

EPS1GOM=  }.CO0CCCOCE-CE
AAST=  4.23895624E-01
P VTEST=  1.00000C00E-03 VTESTl= 3.00J00000E-02
M2E= ]
SLOPE= 1.00CJOCCCE+CC KTRANSF= 1
P RANGLE= 0.
EPSIG= 1.00GOOCOOE-C3 EPSIGMX= 1.07000000E-03 SPACER= 1 ,0C000000E~03 EPSIVAR= 1.00000000E-CB EPSINT= 2.50000000E-02
NCYCLE= I AT (B/04/T1 14.22.56.

KCOUNT= 1 VMAX= 1.47011292f-02 €PSIG= 1.00000000E-03 SPACER= 1.00000000E-03 VMXTESTs 1.12222428E-01
DETA
-2.97082¢82E-07
NCYCLE= 2 AT GB/04/71 14.22.58.
ETAS
5.71258263E~-02
ETASP
0.
CPU1) AT SHOCK
5.91257080£-02
CPUI) AT ZETA=0
© 4.84873446E-02
v
9,49271631€-0%
ZEROSINCIDENCE CIRCULAR CONE
' STMACH= B.0000°D00E+00 GAMMA= 1.4 00 1= 1. +00 THETAD= 1.00000000E+0! ALPHAD= 0.
EPSIGOM= 1.C00CCCOOF-C3
N= ° M=0 NRSAD=0 NSPACE=1 NP= 5 NCNVRG=0
VIEST=  1.00C0CCGOF-C} VTESTL=  3.00300000E-02
M2e= o
SLIPE=  1.00C00CCCE+00 KTRANSF= |
KCOUNT= 3 VMAX=  9.462T1831€-05 EPSIG= 1.00C00000E-03 SPACER= 1.00000000€-03 VMXTEST= 1.12522436E-01
ZETa=  O.
1= 1=z 1=3 =4 1=5 1=6 1=7 1=8 1=9 t=10
3 4.E4C4E-02
P/RNASTSQ  2.5269E-01
P/PTINF “.1871E-C4
PIPINF %.0482E400 .
RHD 2.5€686E+CC
u 2.3C4EE+00
v 3.4€27€-C5
W 0.
w 2.265LE400
Ve 4.0C29E-C1
wC 6.9655E-16
vee %,0C25€-01
wee 2.
X .
vy -4.CC25E-C1
Vi 2.25%5E400
PSINOR 2.
THETNOR 7.9¢GEEHO!
XBAR
X8HLD 111t
YBAR =7 . 2CCGE+00
YBHLD 1ttt
ETA
G
DEQNS
AM
CROSSM
SBAR
POROGAM
PT/PTINF 8.12¢76-cl
134 8.8657TE+C]
BERYOUL 2,C6C4E-1C
ovol +2.40298-C1
opPD2 -7.7589€-C5
PP 3.
up 0.
we Je
WINDWARE LINE ZETA LIMIT
U ) L1 5o} S POROGAM uc ve we X vY vz PT/PTINF
2.3046E4C0  2.76BOE 400 B.2482E~02 1.2120E-02 2.2696E400 4.0020E-01 6.8639E-16 0. -4.0020E-01 2.2696E+00 B8.1367€-01
LEEWARD LINE ZETA LIMIT
v PHC S PORCGAM uc vC HC X vy vl PT/PTINF
2.3046E400 2.5686E+CC €.24826-02, 1.2120£-02 i [SREE 11t 1t i 1iiis
H




APPENDIX B

STMACH® B,0C00CCCCE+00 GAMMA= 1.4 00 ¥= 1.00000000F+00 THETAO= 1.00000000€+01__ALPHAD=__0,

¥

EPSIGOM= 1.C00CGCCOOE-C3
AASTs  4.23895624E-0)

VIEST= 1.00000CCOE-C3 VvTESTl= 3.00000000E-02
M2E= ¢

SLOPEs  !.00C00COOE+CO KTRANSF= |

RANGLé- 0.

INTCNT= 562

EPSIG= ' 1.00000000E-03 EPSIGMX= 1.00000000£-03 SPACER= 1.00C00000£-02 EPSIVAR= 1.00000000E~C8 EPSINT= 2,50000000E~02

NCYCLE= 1 AT CB/04/T1 14.23.12.

ETAS

5.21258263C~02 5.21258263E~02 5.21258263E~02 5.21258263€E-02 5,21258263E~02 5.21258263E-02 5.21258263E-02 $.212582563E-02
5,21258263E-02 -

ETASP N . .

=1,70437284E-15 ~1,78294202€-15 =5.611361026-15 =3,1465S334E-16 ~3.14659334E~-16 =3.14659334E-16 ~2,14659334E~-16 -3.164659334E~16
3.15981575E-15 .

CPIT) AT SHOCK -

5.91257080E-02 5.81257080E-02 5.B1257080E-02 5.81257C80E-02 5.81257080E-02 $.81257080£-02 5.81257080E-02 5.812570B0E-02
5.81257080E~02

CP{I) AT 2ETA=0 .

5.84873446E-02 6.848T3446E-02 6.848T3446E-02 &6, B4ETIHGEE~02 6. 04873446E-02 6.84873444E-02 6,BL073446E-02 6.04873446E-02
6.84B73446E-C2 . -

9.49271644E~05 9.49271634E-0F 9.49271625E-05 9.49271625E~-05 79.&92116235-05 9.49271621E-05 9.49271622E-05 9.49271613E-05"
9.492716025~C% /
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= _8.00000000E+00 ~GAMMA= 1.

NCYCUE= 1 TVTEST=' 1.00000000E-03  vMAX=

Ne= 1

APPENDIX B

T NP= 5 NCNYRG=0

BN8= 0,

9.492T1644E-05 A

. VIEST= 1.00000C00E-03 VTESTL= 3.0000000E-02

RE: T 0

OE+C0

AST=

THE TAD=

4.23895624E~01

1.00c00000€+01

PTINF=

ALPEAD= O,

1.C8S80426E402

SLOPE= 1.0000000CE+Q0 KTRANSF= ]
KCOUNT= 4 VFPAXs  9,49271644E-05 ' EPSIG= 1.00C0000CE-02 SPACER= 1,00000000E-03 VMXTEST= 1.12522436E-~01
—.
i SUMMARY PRINT BLOCK
i
i CI=t 1=2 1=3 124 1=5 1=6 1=7 1=8 1=9°
] PSI10 ~9.0000E+01 -6.7500E+01 -4.5000E+01 -2.2500E+Cl ~1.3505€-08 2.2500E+01 .S000E+01 £.7500£401 9.0000E+01
1 PSISD -9.0CODE+01 -6,.7500E+01 ~4.5000E+01 -2.2500E+C1 -1.3505E-08 2.2500E+01 4.50005+0! 6.75005+401L 9.0000€+01
| X0 0. 6.T4TTE-02 1.2468E-01 1.€290E-C1 1.7633E-01 1.6290E~01 1.246BE5-01 ¢&.T477E-02 7.9849€-11
| Yo =1.7623E-01 ~1.6290E-01 —1.26468E-01 -&.747TE-02 ~4.1561E-11 6.7477E€~02 1.2468E-01 1.629CE£-01 1.7632€-01
' XDBAR 0. 2.082686-01 7,0711E-01 9.2388E-01 1.0000€E+00 9.238R8E~01 7.0711E-01 2.82€8E-01 4.5285€-10
| YOBAR ~1.0000E+00 -$.2388E-01 -7.0711E-01 -2.82¢8E-01 -2.3571E-10 3,8268€E~01 7.CY11E-01 6.238EE-01 1.0000E+00
1 XS 0. B.B255E-02 1.6307E-01 2.13CTF=-01 2.3052E-01 2,1307E-01 1.6307€~0) 8,B255E-02. 1.0644E-10
1 Y8 -2.3062E-01 -2.1307€-01 -1.6307E-01 -B.8255E-C2°-5.4359E-11 8.8255€~02 €307E~01  2.1207€-01 2.3062E-01
+ XSBAR . - 5.0052E-01 , 9.2484E-01 1,20B4E+00 1.3079E+00 1.2084E+00 «2484E-01 5.00%2E-01 £.9229E-10
IVSBAR «1.3CT9E4C0 ~1,20E4E+00 ~9,.2484E-01 -5,0052E~01 -3.(B28E~10 5.0052E~01 9.2484F-01 1.2084E+D0 1.3079E+Q0
ETAS 5.2126€E-C2 5.2126E-02 5.2126E-02 .5.2126E~02. 5.2126E-02 5.2126E-02 ©5.2126E-02 £,2126E-02 5.2126€-02
' BETAD 1.2987€E+01 1.29B7E+01 1.2987£401 1.2987E+01 1.2987E+01 1.2937E+01 1.2987E+01 1.2987E+0f 1.298T7E+01
X1 0. 6.8191E-02 1.3638E-01 2.0457E-C1 2.7277E-Q1 3.4094E-~01 4.0915E-01 .4.T734E~01 5.4553E-0
CPSHOCK 5.8126E-02 5.6126E-02 5.8126E-02 5.8125€-02 5.8Y26E-02 5.8126E-02 5.8126E-C2 £.81265-02 5.8126E-02
. CPBIOY 5.84B87E-02 6.8487E~02 6.84ETE-02 6.84E7E-02 6.848TE-C2 6.8437E-02 £.84876-02 6.84875-02 6.8487E-02
—
! 1 TAU X1 x0 Y0 ETAS ETASP
' 1 0. 0. . 0. =1.7€226981€-01 5,21258263E-02 -1.70437284E-15
. 2 6.81914799E-02 6.81914T799E-02 6.T4TT4142E~02 -1.£29C4BBIE-0) 5.21258263€-02 -1.7B294202E-15
i 3 1.36382960E-01 1.36382560E-01 1.24682004E-01 -1,246€2C046-01 $.2125B263E-02 61126102E-15
H 6 2.045744406-01 2.045744406-01 1.629C4B89E-0] -6.74TT741426-02 5.21258262e-02 14659224E-16
! 5 2.72T65920E-01 2.72765920E~01 1.T7€326981E-01 -4.156129356-11 $5.21258263E-02 1465932416
B 6 3.40957400E-01 3.4C957400E-01 1.62904889E-01 6.74774142E-02 5.21258263E-02 16659224€-16
. 7 4.09143B80E-01 4.CS148380€-01 1.24682004E-01 1.24682C04E-01 5.21258263E-02 -3.14€659234€-16
8 4.77340359E-01 4.T77340359E-01 6.74774143E-02 1.£29C488BE-01 5,2125B263E-02 -3,14659324E-16
9 5,45531839E-01 5.45521839E-01 7.98491802E-11 1.76326581E~01 5.21258262E-02 3.159B15756-i5
IETA= C.
I=) o I=2 =3 1=4 1=t I=6 1=7 1=8 =9
P 4.54C6E-02 4,5404FE-02 4.5404E-02 4.54C4E-02 4.5404E-~02 4.5404E~02 4.5404E-02 4.5404E-02 &.5404E-02
., PIRNASTSQ 2.5269E-01 2.5269E-01 2.5269E-01 2.52&9F-C1 2.5269E~01 2.5269E-01 2.5269€-01 2.52€9€-01 2.5249€-01
P/PTINF 4.1671E-04 4.16T1E-04 4.1671E-0&4 4,167T1E-C4 &,1671E-04 4.1671E-04 4,1671E-04 4.16715-04 4,)1671E-Cé
P/PINF 4.0682E¢C0 4.06B2E+00 4.0682E+00 4.,05826+400 4.C6B2E+00 4.0682E¢00 4.05B2E¢00 4.06R2E+00 &,0682E+00
LUl 2.5¢86E400 2.5486E+400 2.5686E400 2.5685E+00 2.5686E+00 2.5686E+Q0 Z.5686€¢00 2.56B4E+00 2.5686E+400
[} 2.3C4EE+C0  2.3046E400 2.3046E400 2.3046E+00 2.3046E400 2.3046E¢00 2.3046E+00 2.30¢6E¢00 2.3046E+C0
.V 3.4927E=C5 9.4927E-05 9.4927€-05 9.492TE-05 9.492TE~C5 9.4927E~-CS5 G.4927E-C5  9.4927€-05 9,4927€-0%5
o ~1.0CB0E~13 4,1380E-12 2.4T346E-12° 3,6249E-12 3.7356E~12 3.7457E~12 -2.8160F-08 2.25226-C7 1.5570E-13
ug 2.2696E400 2.2696E+00 2.2696E+00 2.26G6E+CO  2.2€96E+C0 2.2695E+400 2.2696E400 2.269¢E+20 2.2696E+00
vC 4.0C29E-C1  4.0029E6-01 4.00296-01 4.,0029€-C1 4.0029F~01 4,0029€-01 4.0029€-C1 4.00Z9E-0l 4.0029E-01
we =140C1E-13 4.1370E-12 2.4736E-12 23.¢244E-12 3.7356E~12 3,T7462E-12 -2.081606-08 2.2522E-07 1.54621E-13
vee 4.0029E-C1 4.0029E-01 4,0029€-01 &,0029€-01 4.0029E~01 &.0029E-01 4.0029E-01 4.0C29€-01 4.0029E-01
. WCe -1.0080E-13 4.1380F-12 3.4737€-12 3.6255€E-12 3.7356E-12 3.7463E-12 -2.8160E-C8 2.25225-07 1.5570E-12
L vx -1.0C80E-12 1,5318E-01 2.8305E-0)1 3.6582E-Cl 4.0029E~01 3.6982E-01 2.83CS56-01 1.521BE~01 1.B111E-10
vy ~4.0C29E-01 -3.6982E-01 -2.83056-01 -1.5318E-01 -9.0615E~11 1.5318€E-01 2.8305E-01 2.6982F-01 4.0026E~-Cl
24 2.2696E400 2.2696E400 2.2696E+00 2.2696E+4CC 2.2696E+00 2.2696E¢00 2.2556£+400 2.26C4E+D0 2.2696E+400
PSINOR ~2.5446E~12 2.B£12E+00 T.1088E+00 9.,2547E+00 1.0002E+01 9.2547E+00 7.10B8E+00 2.8612E¢00 4.5722E-09
THETNOR T.9998E+01 B8.0766E+01 8.2945E+01 B8.61B9E+01 G.0000E+01 B8.6189E+01 B8,29456+40) B.OTE6E+01 « 7.9998E+01
X8 AR 0. 3.826BE-01 7T.0713E-01 9,2388E~01 1.C000E+Q0 9.2388E-01 7.0711€-01 2.826EE-01 &,5285E-10
XBHLO 0. 4,5285F-10 4.52856-10 4.5285E-10 4.52B5E~]10 4,5285E-10 4,.52855-10 4.52P5E-10" 4.5285E-10
YBAR -1.000CE+00 -9.2388€-01 -7.0711E-01 -2.826BE-C1 -2.3571E~10 3.B268E-01 7.C711€-01 6.2388E-01 1.0000E+00
YBHLD -1.00CCE+{0 1.0000E+00 -1.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00 1.00C0E+00 1.0000E+70 1.0000E400
Eva 0. . 0. 0. 0. 0. 0. C. 0.
G -2.9135E-(3 -2.9]1 3I9E-03 -2.9136E-03 -2.9129E-02 =2.9]139E~03 ~2.9139€~-03 ~2.9129E-03 -2.5129E-03 -2,9139€-03
DEQNS 5.6061E+00 5.6061E+00 5.6061E+00 5.60€¢1E+00 5.6C61E+00 S.6061E+00 5.6061E4¢00 $.6067E490 S.6041£+00
AM 6.2101E+00 6.2101E+00 6,2101E+00 6.2101E+400 6.210)JE+00 6.2101E+00 6.2101E+00 £.2101€400 6.2101E400
CROSSM 2.7161E-13 1.1)50E-1} S$.3601E-12 9,7677E-12 1.0066E~1} 1.0093E-11 7.5881£-08  5H.07145-07 4.1956E-13
SBAR B.2482E-02 8.2482E~02 B.2482E-02 B8,2482E-02 9.24B2E~-C2 8.2482E~02 B.2482E-C2 £.2402E-02 @,2692E-02
PORDGAM 1.212CE-C2 1.2120€-02 1.2120€-02 1.2120E-G2 1.2120€~C2 1.2120€-02 1.2)20F-02° 1.2120E-02 1.2120E-02
PT/PTINF B.126TE-01 8.1367E-01 -8%.1367E-01 8.1367€-01 8,.1367E~01 B.1367E-Q1 8.1367E-01 2.1367E-01 8.1357E-01
PY B.BESTE+OL 8.B6&5T7E¢01  8.8657E+01 9.8557E+01 B.BESTE+O1 B.865TE«0l E£.865TE+0)] 8.B65TE4OL  B.B6STE+O)
BERNDUL ~1.5018E-09 -1.5018E=-09 -~1.5010€-0% -1.5018E~C% -1,%01 8E~09 -1.5018€E-09 ~1.5018E-09 -1.5012E-09 =-1.5013E~09%
bvor -2.4026E-01 =2.4026E~01 =2.4026E-01 =2,4726E-01 ~2.4024E-01 -2.4026E=01 -2.4026E-0) -2.40265=-01 ~-2.4026E-C1
Dpoz 1.3862E=27 2.3263E~24 1.6463E-26 1.7928E~24 1.9041E~24 1.9144E-24 1.0820F £.9269E-15  3.3078€-27
Pp “1.2224E-15 -4.6368E6-12 ~2.96366-12 -3.P128F-12 ~,8923F-1) -31.8407F-12 -2,03RAE=12 -4, 7721E-12 .5,7555E-15
up =1.0080E-13 4.1280E-12 3. 4736E-12 3.6249€E-12 3,.7256E-12 3.7457E-12 -Z.B160E-08 2.2522E-07 1.5579€-13
L L1 7.3525€-11 Z2.5750E-11 ~1.1457E~11 2.3357E-13 4,2]19E-14 =6.2658E-13 1.2671E-17 -2.5400E-11 ~7.6030E-11
WINCWARC LINE ZETA LIMIT
v RHO H PORDGAM uc ve we vx vy v
2.3046E400 2.56E6E+CC B.Z4R2F-02 1.2120E-02 L2696E¢Q0  4.Q020E~01 5.8639€E~16 0. ~4.0C27E-01 2.246965+00
LEEWARD LINE ZETA LIMIT
v RHC S PORQGAM uc ve wWC ¥X vy vi
T 2.3046E400 LE6BET400 B.2482E-02 1.2120E-02 2.2€96E+0C 4.CO20E-01 5.1228E-]1& 1.8122C«)0. ¢.00206-01 2.2596E+00

Cz= 6.848736456E-02
¥YBAR= ~2.05052¢79E~13

cy=

6.26BE0B72E-11 €D
1BAR=  6.66666567F-01

FORCE CCEFFICIENTS

=  6.,86973446F-02 CL=
CM= -4.21950720%-3"

6.2

5860872E-11

1,00000000E=03 EPSIGHX= 1.00000000E-03 SPACER= 1,00000000E-03 EPSIVAR= 1.00000000E-08 EPSINT= 2.50000000E-02

I=t0

=10

PT/PTINF

8.1367€-01

PT/PTINF

8.1367€E-01



APPENDIX B

_STMACH=  B.009000CCE400 =

] GAMMA= ] ,40000000E+00 _T¥= _ 9.2CO00000E=01. _THETAD=_ _1.CC0000CCE+0) . ALPHADB. Qec - - = - --oo - ———c— = —= - - -=—
EPSIGCM= 1.CJ0COCOQE-0C3 ) -
AAST=  4£.238G5&74E-01

VTEST=  1.0)000COCE-C2  VTESTY= 3,00000000E-02

M2E= Q
SLOPE= 1.03C)0CCCE+OC KTRANSF= }

RANGLE= 0.

INTCNT= 555
EPSIG= 1.00000CCCE-03 EPSIGMX= 1.03000000E-03 SPACER= 1,00000000E-03 EPSIVAR= 1.00000000E-CA EPSINT= 2.500CO000E-02

NCYCLE= 1 AT 08704/71 14.264,02.
ETAS

212582633-02 5.21258263E-02 5.21258263E-02 5.212%0263F-02 5.21258263E-02 5.21258263£-02 5.21258263E-02 5.21258263E-02
£.21258263E-02
ETASP .
2.85368924E-16 Z2.365T75581E-1% ~1.16880593E~14 -2.40432851E~-15 2,2C983018E-15 -6,65434544E-15 4,67522372E-15 -2.60524180E-15
~1.3£252089E-14
CP{I) AT SHOCK . . .
5.19854497E-02 5.27760492F-02 $5.493020356-02 S5.7TI06S€56E-N2 5.8125T07T9E-02 S5.71069656E-C2 5.48302035E-02 5.27T780493E-02
3.19854497€-02
CP(T) AT ZETA=0 .
5.73762861E-02 6.22910070E-02 &.475805146-02 &.76538881E-02 6.90026268E-02 6.76538881E-02 & .47530514E-02 6.22910070E-~02
5.13742660E-02
v
-1.295802955-02 -1.01038641E-02 -2.26212560E-03 7.CCT722059E-C2 1.12901814E-02 7.00722060E-07 ~2.26212559E-03 -1.01038641E-02
=1.225863958-02 )
| _ KCOUNT= S5 VMAX=  1,265B8039¢E-02 EPSIG= 1.00CCOCCCE-02 SPACER= 1,00000000E-03 VMXTEST= 1,12522436E-01

DETERM= 23,0717C1272-01

DETA .
@ 1.89315963E=02 1.41672756E-02 2.60993148E=-04 -9.C1379894E=-CL ~1,304937205-03 -9,0138C635E-06 2.60994501E~04 1.41672T06E-03
1.89315963E-02 .

NCYCLE= 2 AT C87/04/T7) 14.28,33.

ETAS .
£.4018G6B593-02 &.35625539E-02 5.2386B194E-02 5.12264464E-02 5.07408891E-02 5.12244457E-02 %,23E6B208E-02 5.35425534F-02
5.4p3 @8558 %02

ETASP
5.7373784BE-16 ~1.36483821E-02 ~]1.911807156-02 =1,358E26G6E~C2 ~9.12009542E~09 1.35862847E~02 1.9)1180739E-02 1,34483682E-02

-1.72370963E~14 K

CPLI) AT SHOCK ) .

5.132392995-02 £.3819140TE-02 5.503207CHE~02 5.6493369G6-02 5.T1176935E~02 5.54933€94E-02 5.509207186-02 5.38191403€-02
5.33239299E-02

CPUT} AT ZETAsQ .
5.31759473E-02 6.3£9124256-02 6.52111283E-02 6.695496026-02, €.77559429E-02 6.69549596E-02 6.52111296€-02 6.36912421E=-02
5.1115947CE-02

v : 2 .

2.376470846E-04 -2, 585C4529E-0F -3.03235054E-04 -7.95653304E=-05 1.54874302E-04 -7,55725848E-05 ~3,032221 786~ 0% -2.58922999E-05
2.376244682-04
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(WEx @
!
" §L0PE=  1.00000000E+60

R

u RHO

Cl= 6.53537194€-02 (Y=

YBAR= ~8.83952681E~-11

T2.3086E+400 2,4785E+400

i 2.3084E+00 2.4TELECO0

" KTRANSF= 1 i :
|___! KCOUNT» . 15 VMAX= 3.03235054E-04 EPSIG= 1,00000000E-03 SPACERs 1.00000000E-03 VMXTEST=
)

s

APPENDIX B

PMCYCUE= 2. VTEST  1.€00000€0£-03  VMAX= ~3.03335054€-08

7.14626~C2 1.1687E-0

POROGAM

7.14626-02 1.1987€-0

3.03421525€-10 CO=

IBAR® 6.6666656TE-01

< - —

- .- - ’ = . —.
TWTEST=  1.00000CCOE-C3  wIEST1=  3.000000066-02

BAST= 4.23895624E-01 PT

SUMMARY PRINT BLOCK

2 2.2767E+0C 3.8126F

LEEWARD LINE ZETA LIM
uc ve

2 2.276TE+00  2.e136E

FORCE COEFFICIENTS

6.535371€4E-02 (L=
CM= ~2.0BC64E43E-10

I=? (=2 1=3 =4 125 1=6
(.
PS1D ~9,0000E+01 =6.6984E+01 ~4,4286E+01 ~2.2006E+01 -7.3995E-09 2.2006E+01
PSISD =9.0000E+01 =~6,T4T5E4+01 ~4.46972E401 ~2.2486E¢Cl ~T.57B2E-09 2.2486E+01
< XD 0. 6,5989E-02 1.2303E~-01 1.62256-01 1.7633E-01 1.6225E-01
Yo -1.6751E-C1 =-1.5534E-01 ~1.2000E-01 -6.5576E-02 -2.2772€-11 6.55T6E-02
! XDBAR 0. 3.7424E-01 6.9773E-01 9.2019E-C1 1.000DE+00 9.2019E-01
i, YOBAR =9.3000E-01 -8,8036E-01 ~6.8055E-01 -3.7190E-01 -1.2915€6-10 3.7190E-01
“xs Q. 8.59526-02 1.6008E-01 2.10G94E-Cl 2.2916E-C1 2.1094E-01
s -2.2261E-01 -2.0725E-01 ~1.5993E-01 ~8,.7314€-02 -3,0310E-11 8.7314E-02
T . XSBAR . 4.8T46E-01 9.0787E-01 1.1963E+00 1.2997€+00 1.1963E+00
. YSBAR =1.2601€400 ~1.1754E400 ~9.0699E-01 -4.9518E-C1 ~1,7190E~-10 4,.9518E-01
| ETAS 5.4C19E-02 5.35643E-02 5,2387E-02 5.1224E-02 5.0741€-02 5.1224E-02
BETAD 1.2604E401 1,2644E401 1,2746E+0) 1,28%BE4Cl 1,2907E+01 1.2858E+01
Xt 0. 6.6546E-02 1.3309E-01 1.99€4E-01 2.6618E-01 3.2273E-01
CPSHOCK 5.3224E-02 S5.3E19E-02 5.5092E-02 5.&493E-02 S5,.718BE-02 5.6493E-02
CPBODY 5e3116E-C2 6.3691E-02 6,5211E-02 6.6955€E-02 6.7756E-02 6.6955E-02
Tau xi X0 Yo ETAS
1 0. 0. 3. =1.675106326-01 5.40189859E-02
2 6,65459501E-02 6.65459501E-02 6.59891976E-02 -1.55337724E-01 5.35425539€-02
3 1.32091900E-01 1.32091900E-01 1.23028049E-01 ~1.199S8569E~01 £,2386B8194€-02
4 1,99637850FE-01 1.99637850E-01 1.6225418CE-01 ~6.557605226-02 5.12246464E-02
5 2.661983B01E-01 2.66183301E-01 1.76326981E-01 -2.27718478E-11 5.07408891€-02
& 3,32729751E-Cl  3.32729751E-01 1.82254180£-01 «SET60521£-02 5.12244457E-02
7 3,99275701€-01 3.99275701€-01 1.23028049E-01. 1.199$8589F-01 5.23B88208E-02
. 6 4,65821651€-C1 4.65821651€~-01 5.59891977E-02 1.552377246~01 £.35425534E-02
7 5.32367501E-01 £.3236T801E~01 4.15336541E-11 1.£€7510632E-01 5.40189859E-02
ZETA= O,
I=1 122 1=3 1=4 1=5 1=6
4 4.2T19€E-02 4,30066-02 4.3766E-02 4.4628E-C2 4,%039E-02 4,4638E~02
P/RNASTSQ 2.3774E=C1  2.3934E-01 2.4357E-01 2.4842E-01 2.5065E-01 2.4842E-01
P/PTINF 3.9206E-C4 3.9470E-04 4.0167E-04 4.09&TE-04 4,1335E-04 4,096TE-04
P/PINF 3.8276E+00 3.0534E400 3.9215E+00 3.9956E+00 4.0255E+00 3.9996E+00
RHO 2.4633E4C0 2,4T51E+00 2.5063E+00 2.541BE+00 2.5581E¢00 2.5418E+00
u 2.3GT5E+4C0 2.I0T2E+00 2.3064E+00 2.3056E+00 2.305254C0 2.3056E+00
v 2.3764E-04 -2,5890E-0% -3.0324E-04 ~7.95€5E-05 1.5487E-C& ~7,95T4E-05
o 9.1318€-14 -8.5833E-03 ~1.2983E~C2 -9.8120E-03 4.39996-CS 9,8120€-03
o 2.275TE#CC  2.2751E+00 2.2733E+Q0 2.2712E+00 2.2702E+{0 2,2712E+00
vC 3.8745E~01 2,8370E-01 2.B986E-01 3.9711F-Cl 4.0045€-01 3,9711£-01
wC 7.1972E-14 5.0840E-02 T.0309E-03 4.8723E-C3 4.40556-C9 -4,8723E-03
vec 3.8145E-01 2.8364E-01 3.8971E~Cl 3.9702E-01 4.0045E-01 3,9702E-01
wee 9.1218E~14 -8,5771E-03 ~1.2951E-02 -9.0026E-03 4.3999E-09 9.8026E-02
.oV 9.1218E~14 1.4210E~01 2.6953E~01 3.6442E-01 4.0045E-01 3.6442E-01
towy =3.8145E-01 -3,5645E-01 -2.8138E-01 -1.5786F-01 4.3482E-C9 1.5786E-01
vI L 2.275TE+CC  2.2751E+00 2.2733E+00 2.2712€4C0 2,2702E+00 2.2712€+00
PSINOR 2,2991E-12 3.%742E400 6.7718E+00 9.1157E400 1.0004E+C1 9.1157E+00
THETNOR 39,0485E+401 B.1112E+01 8.2993E+01 B8.6074E+4C1 9.0000E+01 8,5074E+01
XBAR 0. 3,7424E-01 6.9773E-01 9.2019E-01 1.0000E+C0 9.2019E-01
XBHLD 0. 2,3555€~10 2.3555E-10 2.3555E-)1C 2.3555€-10 2.35%5E-10
YBAR =9.5C00E-01 ~8,8096E-01 ~6.8055E-01 -3.7190E-C01 -1,261SE-10 3.7190E-01
YBHLD -9.5000E-01 9.5000E-01 9.5000E-01 $.5000E-C1 $.5C00E-C1 9.5000E-01
ETA 0. - C. 0. 0. 0. o,
[ =2,7872€~03 =3,0474€-03 ~3.32476-03 ~2.1096E-03 -2,8806F-03 -3.1096£-03
} DEQNS 5.6055E400 5.6059E400 S5.6071E+00 5.6086E+CO 5.6092E400 5.6086E+00
1 AM 6,2774E4Q0 6.2706E+00 6.2529€400 6.2331E+00 6.2241E+00 6.2331E+00
! CROSSM 2.4B43€-13 2,3328E-02 3.5158E-02 2.£526E-C2 1.1880F-08 2.6526E-02
SBAR 8.0142E-02 B.0142E-02 8.0142E~02 B.0142E-02 8.0142E-02 8.0142E-02
POROGAM 1.2092€~-C2 1.2092E-02 1.2092€6-02 1.2052E-C2 1.2092%5-C2 1.2092E-02
PT/PTINF B.1E44E-01 8,1844E-01 8.1844E-01 B.1844E-01 B8,1844E-01 8.1844E-01
[44 8.9178E+0L B8.9LT7BE+01l 8.9178E+4CL 8.9178E401 B.917BE+C1  8.9178E+01
BERNQUL ~3.4122E~09 -1,1126E-10 -1.5326€~08 ~1.0554E-09 -3.9977€-C9 -1.055TE~09
ovo? <2,4258E-C] ~2.6115E-01 -2.4094€-01 -2.4112E-Cl -2,6227E-01 -2.4172E-01
oPD2 1.0742E=27 9.6496E-0D6 2.3D49E-L5 1.30}1E-(5 2.8374E-18 1.28)1E-L5
(44 2.8537E-16 8.4523E~03 1.3443E-C2 1.07C4E-02 -4.26424E-09 -1.0T04E-02
(Vg 9.1218E-14 ~8,5833E~03 -1,2983E~C2 -9.9120E~C3 4.3999E-C9 9.81205-03
. WP -1.4283E-01 -1.0927E-01 -1.0661E~02 1.0927E-O01 1.6415E-01 1,.0927€-01
WINCWARD LINE ZETA LIMIT
u FHO s POROGAM uc vC wC

=01 6.5409E-15

1Y

WC

3.0343]1525E~-10

INF=  1.08560426E+02

1.12¢70063E

1=7 =g
4.42B6E+01  €.69B4E40L
4.4972E401 &,.7475E+OL
1.2303E-01 6.5989E-02
1.2000E-0]1 1.5524E-01
6.9T773E-C1  3.T7424E-0L
€.8055€-01 8,80%6E-01
1.,60C8E-01 8.59F2E-02
1.%993E-01 2.0725€-01
9.0787E-01 4.8746E-01
S.0699E-01 1.1754E+00
£.2387€-02 %.3%43E-02
1.2746E¢01 1.2644E401
3.6928E-01 4.6582€-01
£.50926-02 $.3B19E~02
6.52116-02 6.36515~02

ETASP

5.7CTITR4BE-16
=1.34483821€-02
=1.91180715€~02

~1.35862696E~C2
=6.12009542E-C9
1.358628476-02
1.91180729€-02
1.344836826-C2
=1.72370963E-14%

1s7

4.3766E-02
2.4357€-01
4.0167E-04
2.9215€+0C
2.5063E+00
2.3064E+0C
=3.0322E-04
1.2983E-C2
2.2723E400
2.8986E-01
~7.0309E-03
3.8971E-01
1.29%51E-02
2.6993€-01
2.8128E-01
2.2723E+0C
€.TTIBE+00
8.2993E+01
6.9773E-01
2.3555E-1¢C
€.80555-01
9.5000E-0)

0.
-3.3247€-02
5.£071E¢00
6.2529E+00
2.5167€=02
8.Cle2E-02
1.2092E-02
8.1844E-01
8.9178€E40?
=-1.5200£-C8
~2.4094E=-01
2+3049E-05
~1.3443E~02
1.29835~02
~1.06£1E-~02

vx

0.

VX

=01 -9.2202E-12 9.45586-))

1=8

%.3006E-02
2.3924E-01
3.9470E-04
2.8524E+00
2.4751E400
2.3072E+00
~-2.5892€-05
8.58364€-03
2,2781E+00
3.8370E-01
-5.0838E-03
2.8364E-01
8.5774€~03
1.642108-01
2.5645E-01
2.2751E+00
3,5742E400 -
8.11128+01
3.7424E-01
2.35%5€6=-10
B.B056E-01
$.50C0E~-01

<.
-2,0474£-03
€.6059E+00
€.27C6E+00
2.3229E-02
8.0142E~02
1.2092€E-02
£.18464E-01
8.9178E+01
=7.7266E-10
-2.6118E-01
$.650)E-06
~8.4%523E-03
8.5826E-03
-1.0627€~01

vY

-1.8736E-01

vy

Z.812¢E-01

-0l

1=9

9.0000E+01
.9.0000E +01
4.1534E-11
1.6751E-01
2.25%5E-10
9.5000E-C1
5.4124€-11
2.2361€-01
3.0695E-10
1.2681€+00
5.4019E-02
1.2604E+01
5.3237E-01
5.3324E-02
6.3116€-02

1=

4,2719E-02
2.3774E~0C1
3.9204E~04
3.82T6E+00
2.6633E+00
2.3075E+00
2.27¢3E-06
-6.3422€-13
2.2737E+00
3,.8145E-C1
-9.8508£-12
3.8145E-01
-6.2856E-13
$.5207€-11
3.8145E-01
2,275TE+00
2.39270E-C9
B.0485€401
2,3555€-10
2.3555€-10
$.5000F-01
9.5000E-01

0.
-2.7872€-03
5.6055E+00
6 2TT4E+CO
1.7254E=-12
8.0142E-C2
1.2092€-02
8.1844E~01
8.9178E+CY
~9.4117E-09
-2.4158E-C1
E.1816E-26
-1.2168E-14
~6.3422E-13
-1.4283E-01

vz

2.2T67€400

vz

2.276TE+00O

7 SPACER= 1.00000000E-03 EPSIVAR= 1.00000000E-08 EPSINT= 2.50000000E-02

I=10

I=10

PT/PTINF

B8.3629E-01

PY/PTINF

8.3639g-01



STMACH= '8,0090C
EPSIGOM= 1.C0CC
AAST= 4,228G562

VIEST= 1.£0000C

M2E= 4

SLOPE= 1.00000C

RANGLE= C.

INTCNT= 543

EPSIG= 1.09000C

NCYCLE= 1 AT
ETAS
5.5932)4562-02
5.59121458E-32
ETASP
~71.945593772-13
-2,9119142BE~15
CPITY AT SHOCK
4.36333337E~02
4.56393337E~22
CPLI) AT IETA=0
5.788023285-02
5.788023225~32

v
-5.62834222€-0°
-5.64026022E-0%

APPENDIX B

CCCES00 “GAMMA=  1.40300000E+00  T= '9.COCO0COOF~0)1 THETAD=
COCGE-C2

4£-01

CCE-03 VTESTi= 3.000000C0E-02

CCE¢0O KTRANSF= 1

OCE-01 EPSIGMX= 1,00000000E-03 SPACER= 1.00000000E-03 EPSIVAR=
0R/04/T1 14.29.23.

5.49552814E-02 5,264T8126E-02 5.0322C665€-02 4.93559519£~02
-2.757147726-02 =3.91953075E-02 -2.78543¢SSE-02 ~1.86977596E-08
L.95002356E-02 5,18%92708E~02 5.47162004€E-02 5.61154345€-02
5.88228886E-02

6.15368C96E~C2 6.5157X152E-02 6.70626822€-02

=1.107€23176-03 -1.87480205€-03 -2.85522826€-04

KCOQUNT= 15 VMAX=  1,854802056-03 ZPSIG= 1.00CO0CO0E-C2  SPACER=
DETERM= 2.B08521105-C)
DETA

1.34347153E-C4

1.34346843E~04
NCYCLE= 2 AT
ETAS
5.506646272-02
5.564649245-02
ETASP °
~7.96456B8565E=-15
=3,61565¢46E-15
CPUI) AT SHOCK
4.973200855-02
4.37320C825-C2
CP(I) AT 2ETA=0
5.7952C091L 2
£.795200905-22

v
=1.02361E344E-C5H
-1.93464%335-Ct

3.GE5C2280E-04 2.25596807€-04 7.2461%5189E-C5 -3,26704956E-05 7.34936784E-05 2.25593524E-04

C8/04/71 14.34.45.

S.51557847€-02 5.28734094E-02 5.039675B0E~C2 4.922220814E-02

~2.64T76485TE-02 ~4,02441T31E-02 -3.034852756-02 7.69344303E-09
4.3€324350E-02 5.,20128217€-02 S.478C1497E-02
7’ -
S+896C559T1E=-02 6.175823648E-02 £.52524220€-02

5.6C918609€-02
6.69983733£-02

1.72209254E~C€  2.74T80L92E-06 =-5.90074459E-06 1.99749039E-07

5.03230650E-C2
2.78542C09€-02
5.47162995€-02

6.51675142€-02

1.04842179€-03 -2.855388TIE~04

1.00000000E=03 VMXTEST=

5.033¢5587€-02
3.034852] 36-02
5.47801501£-02
6.52534226E-02

-5.89223510E-C6

1.0D00000DE+01  ALPHAD= O,

5.26478153E-02

3.91953124E-02

5.18482727E-02

6.1536B124E-02

=1.89477585E-02

1.12022761€E-01

5.28734088E-02
4.02441625E-02
5.20128212€-02
6.17582341€-02

2.74207456E~06

1.00000000E-C8 EPSINT=_ 2.50000000E-02

5.49592804E-02
2.75714487€E-02
4.95003348E-02
5.88228875E-02

=1.10763680E-03

1.96503899E-04

5.51557843E-02
2.64T64898E-02
4.96324348E-02
5.8%605588E~-02

1.12796235€-06
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N= 3 #=2 NREACsL
Na= 1 ANA= ],

STMACH= 8.0CJ0COCCE+00 GAMMA= 1

RANGLE= 0.

EPS1G=  1.00G0000CE~03 EPSIGMX= 1.00000000€-03 SPACER= 1.00000000E-03 EPSIVAR= 1.00000000E~C8 ~EPSINT=_  2.50000000E-07 .

NB= 1

APPENDIX B

ASPACER]  NP= 5 NCHVRG=2

BNB= 0.

“

= 9 1 THETAD= 1.000000COE+01 ALPH

NCYCLE= 2 VTESTs  1.000C00COE-03 VMAX= 5.9CC74459E-C6 AAST= 4.23895€24E-01 PTINF= 1.08560426E+02

. VTEST= 1.00CO00CCOE-C2 VIESTI= 3,00000000E-02

MIE= 0

* SLOPE= 1.00000000E+00 KTRANSF= 1
KCOUNT= 26 VMAX= 5.50074459E-06 EPSIG=- 1.00000000€-03 SPACER= 1.00000000E-03 VMXTEST=

SUMMARY PRINT BLOCK

I=4 =5 =6

=2.1507TE+01 ~2.2TT6E~09 2.1507E+01
~2.25C5E4CL -2.3945E-09 2.2505E+01
1.6152E-01 1.7632E-01 1.6152€-01
=6.364BE~C2 ~T7.0094E412 6.3648E-02
9.16C5€-01 1.CO00E+CO S.1605E-01
=3,$097E-01 -3.9752€-11 3.6097E-01
2.0871€-C1 2.2T67€-0! 2.08T1E-O1
~B.6471E-02 ~9.5148E~12 8.6471€~02
1.1826E¢00 1.2912E400 1.1834E400
~%,9040E-01 -5.3961E-11 4.9040E-01
5.0397€-C2 4.9323E-02 5.0397E-02
1.2721E+401 1.282085¢G1  1,2721E+01
1.9475E-01 2.5967E-01 3.2459E-01
S.47B0E-C2 5.6092E-02 5.4780E-02
6,5253E~C2 6.6698E-02 6.5253E-02

Yo ETAS

=1,%8694283E-01 5.60464927E-02

6.44938945E-02 -1.47658C39F-01 5.5155784T7€-02
1.21276822E-01 -1.15196564E-01 5.28734094E-02
1.61523466E-01 -6.266E3536F-02 5.03965500E-02
1.76326981E-01 -7.CCY40347E-12 4.93232814E~02
1.61523466E-01 6.364635356-02 5.03965587E-02
1.212768226~01 1.15156S64E~01 5.28T34088E-02
6.44938945E-02 1.47698039E-01 5.51557843E-02

1=1 1=2 I=3

PSIN ~9.0C00E+0] =¢.6411E+01 -4.3527€+01
PSISO ~9.0000E+01 =56.7460E401 ~4.4972E+01
X0 Q. €.4494E-02 1.2128E-01
Y0 -1.5849E~01 ~1.4770E-01 ~-1,1520E-01
XOBAR . 3,6576E-01 6.8780E~01
YORAR -9,0CCOF-C1 ~8.3764E-01 -6.5%331€~01
XS . 8.3648E~02 1.5700E-01
s —2,1672E~C1 ~2.0154E-01 -1.5685E~01
XSBAR 0. 4.7439E-01 8.,9041E~01
YSBAR -1.2291E+00 -1.1430E+00 ~B.B9546E-01
ETAS 5.5C46€=-C2 5,5156E-02 5.2873€-02
BETAD 1.2229E+C1  1.2303€+0%1 1.2458E+01
X1 0. 6,4917E-02 1.2983€-01
CPSHOCK %.873ZE-02 4.9¢32E-02 5,2013E-02
cPBODY 5.7552€-C2 %5.8941E-02 6.1758€~-02

1 TAl X1 x0

{1 O. 0. 9.

2 6.491747596-02 6.491T74T69E-02

3 1.29834354E-01 1.,29824954E-01

4 1.964752431F-01 1.94752431E-0%

T 2.53869907E-01 2.59669907E-01

6 3.245B7384E-01 2,24587384E-01

7 3.89504851F-01 3.89504361E-01

8  4.54622338E-01 +54422338€-01

3 5.19229815E-01 £5,.16339815€-01

1= I=2
P 4.0;37E-C2 4,0641E-02
P/RIASTSQ 2,2:37E-€1 2.2618E-01
P/PTINF 3.6E36E-04 2,T7299E-04
P/PINF 3.5563E+00 3,6614E+00
RHO 2.3€00€+00 2,3817E+00
u 2.3IC3E+C0O  2.3097E+00
v =1.92€25-06 1.1321£-Cé
w =2.2507E-13 -1.T7165E-02
uc 2.2E1TE¢CO  2,2805€400
ve 3.6Z10€-01 3,6659E-01
W -2.2P45€E-13  9,1795E-03
vee 3.62106-01 2,6631E-01
uCC =2.2907€-)3 -1.7122E~02
VX =-2.2507€~i3 1.3089E-01
vy =3.6210E-1 =2,4255E~01
vz 2.2817€E+C0 2.2805E+00
d PSINDR =3.752'E-12 2.2850E+00
THETNOR 8.0582E+C1 8.1471E+01
XBAR 0. 2,6576E-01
XBHLOD 2. 5.3C37E-11
YBAR =3.00CCE-N1 ~8,3764E~01
YBHLD =3.9€CO0E~C1 $.0000F-01
ETA Q. C.
G =3.0277E-03 -3,0257€-03
DEQNS 5.6C4TE+Q0 5.L056E+00
M 6.34ETE+00  6,3240E400
£ROSS™ 6.,262BE-12 4,7070E-~02
seal 7.777%E~C2 1.7775€-02
PORDGAM - 1.2€£3E-02 1,2063E-02
PT/PTINF 3,233CE~-C1 £.2330E-01
PT 8.57CTE+CY  8.97CTE+01
BEANOUL ~5.1107E-13 5,6779F-11
ovD2 =2.4754E-01 -2,4204E~01
pePOL 6.3€55E-27 2.£B92E-0S
PP +6,2208E-15 1.5453E-02
up =2.2507E~13 ~1.7165E-02
wP =2,9207€E~01 -2.2657E-01
u PHC S

2.3120E+00 2.2980E+Q0 6.1261E-02

v RFO

S

2.3120E+CO 2.38BCE+00 6.1261E-02

Cl=s 6.22207376F-02
YBAR= -9.4T6E27¢4E-11

56

9.35185340E-12 1.%58664283E~01 5.60464924E-02

1=3

4.2040E-02
2.3396€-01
3.8583E-06
3,7668E+00
2.4394E400
2.3082€400
2.7478E-C6
-2.6421E-02
2.2771E400
3.7878E-01
1.3499E-02
3.7611E~01
~2.6290€-02
2.5605E-01
-2.7946€-C1
2.2771E+00
6.4158E 400
8.3047€+01
6.8780E~01
5.3037E-11
~6.5331£~-01
$.0000E~01
0.
-3,06438E-02
5.6082E400
6.2956E+400
7.2103€-02
7.77756-02
1.20€3€~02
8.2320€-01
8.9707E401
-8.8463E-11
~2.4204E~-01
9.5149E~05
2.6504E-02
-2.6421E-02
-2.6929E-02

PORCGAM

IETA= 0.
I=4 . 1€ I=s

4.3787E~C2  4.4660E-02 4.3787E-02
2.4369E-01 2.4B54E-01 2.4369E-01
4.018TE-04 &.098TE-04 4.018TE-04
3.9234E400 4.0015E+CO 3.9234E+00
2.5114E¢00 2.54T0E+00 2.5114E+00
2.3066E4Q0 2,3058E+400 2.3066E+00
~5.3007€-06 1.9975€-07 -5.8922E-06
=2.0466E-C2 —3.994BE-09 2.0466E-02
2,2729E+00 2.270BE+Q0 2.2729E+00
3.9341€-01 4.C041E-01 3.9341E-01
1.0047€-02 -3.9910E-09 ~1.0047E-02
3.9301E-0]1 4.0041E-01 3,9301E-01
=2,0606E-02 ~3.9948E-09 2.0405E-02
3.5916E-01 4.00641€-01 3.5816E-01
=1.6307€-C1 -4.0107E-09 1.6307E-01
2.2729E400 2,2708E+400 2.2729E+00
8.9551E+C0 1.0C00E+01 8,9551E+00
8.5946E401 9,0000E+01 B.5946E+01
9.1605E-01 1.0000E+00 9.1605E~01
5.3037€-11 5.3037€-11 5.3037€-11
=3.6097E~01 -3,.9752E-11 3.6097E-01
9.0000£-01 9,0000E-C1 9.0000E-01

Q. 0. 0.
=2.0658F-C3 -3,0652E~C3. ~3.0658E-03
5.6114E400 5.6130E+00 5.6114E+00
6,2504E40C 6,2286E+00 6.25B4E+00
5.5528E-C2 1.CBOBE-08 5.5528E-02
T.7775€-02 T.7175E-02 7.T7775E-02
1.20€63£-02 1.2062E-02 1.2063€-02
8.2320£-01 B.2330E-01 8.2330E-01
8.5TCTE+0)1  B,970TE+0) 8.9707E+01
-5,6922E-11 1.4211€-14 -5.6708€-11
=2.4351E~0]1 ~2.4457E-Cl -2.4351E-01
6.310TE-05 2,5222E-18 6.3107€-C5
2.2882€-C2 13.8415€6-09 -2.2882€E-02
=2.0466E=-C2 -3.554BE-09 2,0466E-02
2.2557E-01 3.4673E-01 2.265T7€-C1

WINDWARLC LINE ZETA LIMIT

uc vC we

1.1B66E-02 2.2E34E40C 3.6236%-01 6.2150E-16

PORGGAM

LEEWARD LINE 2674 LIMIT

uc vC We

1.1866€-02 2,2834E+00 2.6236E-01 -4.0575€-12

€Y= 2.45431683€-1Q (D=
IBAR= €.65666567E-0i (M= -2,36225497¢-10~

FORCE CODEFFICIENTS

€£.223CTS¢E-02 (L= 3.45491988E-10

1=7

4.3527€+01
4.49T72E+01
1.2128E-01
1.1520£-01
6.87B0E-01
645331E-01
1.5700€-01
1.5685E~-01
8.9041£-01
8.8956E-01
5.2873€E-02
1.2458E+01
2.8950E-01
5.2013€~02
6.1758E-02

ETASP

=7.9¢468565!
-2.64764857
~4,02441731
-3.03485275
7.69344303
3.03485212
4.02441625
2.64764858
~3.41545646

1=7

4.2040E-C2
2.3396€-01
2.8583E-04
2,7668E¢00
2.4394E400
2.3C82E+00
2.7421E-08
2.6621F-02
2.2771E+CO
3.78T8E-0O1
~1.3499E~02
2.7811E~0)
2.6280E-02
2.5605E-01
2.7944E~01
2.2771£+400
6.4158E+00
8.3047E+0Q)
¢.87B0E-01
5.3037E-11
6.5331€-01
$.0000E-01

0.
~2.0438€-03
5.6062E+00
6.2996£+00
To2103E-02
T.7775E-02
1.2063E-02
8.2330€-01
8.9707E+0?
1.7219€-10
-2.4204E-01
9.5148E~CS
=2.6504F-02
2.L421€-02
~2.6B29E-C2

vX

X

i.1354E-11

1.12826425€

1=8

&,6411E401
& .T460E+01
E.6494E-02
1.6770E-01
3.6576E-01
8.37¢4E-01
8.3648E-02
2.0154€-01
4.7439E-01
1.1420%+400
£.5156€-02
1.2303E+01
4.5442€-01
4,9632E-02
S.89€1E-02

€~15
E-02
E-C2
E-C2
E-09
E-02
E-Q2
E~-02
E-15

4.0661E-02
2.2618E-01
3.7299€-04
2.6414E+00
2,38)1€400
2.30STE+00
1.1280E-06
1.7165€-02
2.2805E+00
2,6659E-01
=$.1753E-03
2.6621€~01
1.7122E-02
1.3089E-C1
3.4255€-01
2.2805E+00
2.2850€400
€.1471E+01
2.6576E-01
5.3027€-11
8.37¢4E-01
S.00C0E-01
c.
-3.0357€-03
5.6056E+ 00
6.3340E+00
4.7070E-02
T.77715€-02
1.20¢3E-02
8.2320€-01
8.97C7E+01
-1.30CSE-09
-2.4204E-01
2.6854E-05
=1.5493E=-02
1.71€5E-02
~2.2657E-01

vy

=2.6236£-01

vy

3.6236E-01

-01

=9

9.0000€+01
9.0000E+0L
9.3519E-12
1.5869E-01
5.303TE-11
$.0000E-01
1.2t 38E-11
2.16T3E-01
6.8B3BE~1Y
1.2291E+00
5$.6048E-02
1.2229E+01
5.1934E-01
4.8T32E-02
5.7952E~02

129

4.,013TE-02
2.2337€-C1
3.6836E-04
3.5963E+00
2.3600E +00
2.3103E+00
~1.9349E-06
-1.2989€-13
2.2817E+00
3.6210€-01
~4,1845E-12
3.6210E~C1
=-1.2992E-13
2.1468E-11
3.6210E-01
2.201TE+00
5.3908E-10
8.0983E401
5$.3037E-11
5.3037€-11
9.0000E-01
9.0000E-01

0.
-3,0377E-03
5.6047E400
6.366TE+00
3.5684€-13
T.77756-02
1.2063E-02
8.2330€E-01
8,9707E+01
~6.0356E-13
~2.4254E-01
2.0468E-27
=4,4792E=16
-1.2989E-13
~-2.93076-01

vI

2.2834E+00

vz

2.2834E+00

1=10

I=10

PT/PTINF
8.5800E-01
PT/PTINF

8.5800E-01



STMACH=  8.0000000CE+00 GAMMA=
© gPSIGCM= T1,000C0000E-63 ~
AAST=  4.23895624E-01
VIEST= 1.C0000C00E-C3 VTESTl=

M2E= 0

APPENDIX B

1.4 00 T= 8 01 THETAD= 1.000000COE+Ol ALPHAD= O.

3.00000000€-02

SLOPE= 1.00000CCCE+00 KTRANSF= 1

RANGLE= 0.

INTCNT= 534

EPS1G= 1.00000000E-C3 .EPSIGNX=

1.C00CCOQ0E~C3 SPACER= 1,0C000000E-03 EPSIVAR=

NCYCLE= 1 AT 08/04/72 14.35.36.

ETAS
5.050454775-02 5.89717562E-~02
6.05045459E-02

ETASP

5.45233797€-02 4.89612558E-02 4.639005456-02

3.37880377E-15 -5,1(888235E-02 ~B.90699696E~02 ~7.433504006~02 1.27216354t-07

6.45418027E-15
TPy AT SHOCK
$.01578326€-02 £.16406487€~02
4.01578313E-02
cPil) AT ZETA=0
$.821221T1E-02 - 4.97329155€-02
4.02123201E-02

v
+1.94853445E-03 2.33063061€-04
«1.94844967E-02

4.57216855E-02 5.10011352€-02 5.39884539E-02
S.435191326-02 6.1171CA40E~02 6.53961132E-02

2.27762106E~03  9.19576049E~04 ~1.02281102E-03

4.89812658E-02

7.422487008-C2

5.10011407E-02

6.11710500E-02

9.200892324E~04

5.45233654E-02
8.9C658825E-02
4.57216750€~-02
£.42518962E-02

2.27747291E-03

X OUNT= 27 VPAX=  2.27762106E-03 EPSIG= 1.000000C0E-03 SPACER= 1.00000000€E-03 VMXTEST= ').13167277€-0}

DETERM=  2.2393C&17E-01
A

. 7.47246962E~05 -9.24857545E-05
J+4T272L115E-05 .

=2.15155374E~04 -1.3877593TE-04 1.22280609E-05

TNCYCLE= 2 AT 0B/04/71 14.40.43.

- s
6.05792T24E-02 5.387927056-02
2

e @
ehigs oo

5.43CT2244E-02 4.882247T99E-02 4.64032826E~02

T $.223504T1E-15 ~5.41682213E-02 ~8.94869252E-02 ~7.17948767E-02 3.65641834E-09

L 8.51495G62E-15
cPtl) AT SHOCK
©.02064869E-02 4.16001473€-02
4.020648T3E-02
tPU1) AT 2ETA=0
4.83446136E-02 4.97500934E-02
4.83646141E-02

v
3.63565881E-0¢ -4.1336€6731E-0¢
3.64161159E~C5

4.558100556-02 5.08825033E-02 5.39978816E-02

5.41536146E-02 €.09850810E-02 6.545442086-02

3.586208345E-06 ~8.11127010E-06 -1.79487195E~-06

-1.387855856-04

4.88226802E-02
T.179487558~-C2
e
5.08825C356-02
6.,058508206-C2

~8.10913418E-0¢

~2.16141046E-04

€.430722445-02

8.94869403E-02

4,55810055E-02

5.41536147E~02

3,58526017E-06

1.00000000E~-08 EPSINT= 2.50000000E-02

5. B9717579E-02
5.10889688E-02
4.16406508E-02
#.57329198E-02

2,33050669E~0%

~9.24B65536E-05

5.88792T14E-02
5.41682271E-02
4.16001480E~-02
4.97500942€-02

~4,12837365€6-06

57
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APPENDIX B

N= 3 M=2 NREACsl ASPACE=) NP= 5 NCNVR6=3
NA= 1 4ANA= 0. ° NB= 1 8NB= O,
STMACH= B,0000COCCE+CO GAMMA= 1.4 0!

RANGLE= O.

1 THETAD= 1.00000000E+01 ALPHAD=_ 0.

1.00000000E~03 VMXTEST=

1=7

4.183BE+01
4,5061E+01
1.1749E-01
1.0519€E-01
6.6631E-01
5.9654E-01
1.50386-01
1.5070E-01
8.5284E-C1
B.5464E-01
5.4207E-02
1.1964E+01
3,.7032E~01
4.5581E-02
S.4154E-02

ETASP

. < X T
1.00000C00E-C3 EPSIGMX= 1,02000000E-03 SPACER=_ 1.00000000E-03 EPSIVAR= 1.00000000E-C8 EPSINT= 2.50000000€-02 __

1.13165686E-01

6.5053E+401
6.TAE0E+OL
6.1500E-02
1.3220€-01
2.4878E~01
7.4976E-01
T.8955E-02
1.9022E-01
4.4B8C1E-01
1.0754E+00
5.8879€-02
1.1622E+01
4.3204E-01
4.1600E-02
4,STS0E-02

4.,2235047)E-15
=5.41682213E-C2
-8.94869352E-02
=T7.17948767E-02
2.£5641 B34E-C9
T.17948755E-C2
8.94869403€~-02
5.41682271E-C2
8.514959¢2E-15

I=7

2.8238E-02
2.1280E-01
3.5053€-04
3.4261E+00
2.2875E+00
2.3121E+00
3.5853E-06
5.3840E-02
2.2857E+00
3.5176€-01
-2.4TT6E-02
3.4B69E~01
5.2574€-02
2.2472E-0)
2.71 76E-01
2.2857€400
5.6150E400
8.3252E¢01
6.6631€-01
=2.14576-1C
5.9654E-01
8.0000E-01
0.
<2,0946E-02
5.6095E400
£€.4085E+00
1.4919E-01
7.2988E-02
1.20C6€E-02
8.3321E-01
9.CT8TE+OY
=-1.0811&-08
~2.4221E-01
3.8187E-04
-4,9103€-02
5.3840E-02
=1.1534€-01

vx

0.

X

2.6036E-02
2.005%E-01
3.3072E-04 |
3.2288E+400
2.1926E+400
2.3149E+30
~4,1284E-06
2.2470E-02
2.2913E+00
3.3053¢-01
=1.6144E-02
3,2926E-01
2,2131€-02
1.0979E-01
-2,1219E-01
2.2913E+00
2.7432E+00
8.2250€+01
3.4878€-01
~2.1457E-10
1.4976£-01
8.0000€-01
0.
=2.07C5E-03
5.6046E+00
E.4696E+00
$.0737E~02
7.2988E-02
1.20C6E-02
8.3321€-01
9.078TE+OL
6.75C4E-09
-2.4305E-01
1.1875E=04
=-2.3728E-02
3.2670E-02
~4.8681€-01

vy

~2.2388E-01

vy

°
3.1275€E-11 ~8.6B6BE-11 2.2388E-01

EPSIG=
NCYCLE= 2 VTESTs 1,00000000E-G3 VMAX= 8.111370L0E-CE AAST= 4.23095624E-01 PTINF= 1.08960426£402
VIEST= 1.00CJ0CCCE-C3 VTESTE= 3.CCIO00COE-02
M2E= [ .
SLIPE= 1,00C0000CE+00 KIRANSF= 1
. KCOUNT= 37 V™ix= 8.11137010E-06 EPSIG= 1.0000000CE-03 SPACER=
SUMMARY PRINT BLOCK
1= 1=2 1=3 I=4 1=5 1=6
PSIN -9.00C0E+C) —6.5053E401 -4.1838E+401 —2.0481E+01 5.CT88E-09 2.0481E+01
PSISD -9.0C00E+01 -6.T460E+01 ~4.5061E+01 =2.2657E+01 5.6744E-09 2.2657E+01
x0 0. 6.15006-02 1.1749E-01 1.5977€-01 1.7633E-01 1.5977€-01
Yo -1.4706E-C1 -1.3220E-01 -1.0519€-01 -5.96766-02 1.5630E-11 5.9676E-02
X0BAR 0. 3.4878€~01 6.6631E-01 9.0611E-C1 1.0000E¢00 9.0611E-01
YOBAR -8.0CC0E-D1 -7.4976E-01 ~5.9654E~01 ~3.3844E-C1 B.8642E-11 3.3844€-01
xS . 7.8995E-02 1.5038E-01 2.0366E-01 2.2460E~01 2.0366E-01
¥s -2.034€E-C1 -1.9C33E-01 -1.5070€-01 -8.5013E-C2 2.2244E-11 8.5013E-02
XSBAR 9. 4.4801E-01 8.5284E-01 1.1550E4C0 1.2738E+C0 1.1550€+00
YSBAR -1.3529E+400 -1,0794E+00 -8,5464E-01 -4.9213E-01 1.2615€-10 4.8213E-01
ETAS §.05T9E-C2 5.8BT9E-02 5.430TE-02 4.8822E-02 4.6403E~02 4.8822€-02
BETAD 1.15C0E+01 1.1622E¢01 1.1964E+01 1.2406E+01 1.2659E+01 1.2406E+01
X1 0. 6.1721E-02 1.2344E-01 1.8516E-01 2.4688E-01 3.0860E~01
CPSHOCK 4.02C6E-02 4.,1600E-02 4.5561E-02 5.C8P3E-C2 $5.2998E-02 5.0883E-02
ceaoDy 345E-C2  4.9750E-02 5.4154E-02 6.09€5E-02 454E-02 6.,0985E-02
1 Tau tox1 X0 vn ETAS
1 o, 0. 0. -1.41061585E-01 6.05792724€-02
2 6.17205808E-02 6.17206B08E-02 5.14995678E-02 ~1.22203497E-01 $5.88792705E-02
3 1.234413626-01 1.22441362E-01 1.17498020E-01 -1.05186370E-01 5.43072244E-02
4 1.85162042£-01 1.85162042€-01 1.59771228E-01 ~5.S6715TC4TE-02 4.88224799€-02
S 2.46882723E-01 2.4£882723F-01 1.76326981E-01 1.56300545E-11 4.640328266-02
5 3.08603404f-01 2.08603404E-01 1.55771228E~Cl 5.96757047E-02 4.88224802E-02
7 3.7032408SE-C1  2.70324CB5E-01 1.17488020£-01 1.05186370E-01 5.43072244E-02
3 4.320447556-01 4.22044765E~01 $.14995677€-C2 1.22203497E-01 5.88792714E-02
9 4.913T654455-01 4.53765446E-01 -3.76342080E-11 1.41C6158%€-01 6.05792731E-02
2ETA= O.
1= . 1=2 1=3 I=4 1= I=6
[ 3.5333E-C2 2.6C36E-02 3.8238E~02 4.1653E-02 4.388BE-02 4.1653E-02
P/RIASTSQ  1.9€64E-01 2.0CS55E-01 2.1260E-O} 2.3181E~C1 2.4425€-01 2.3181E-01
P/PTINF 3.2627E-C4 3,2C72E-04 3.5093E-04 3.8228E-04 4.0279E-04 3.8228E-04
P/PINF 3.1E5EE¢CC  1.22B8E400 3.4261E+00 3.7321E4CO I.9324E+00 3.T321E+00
. RHD 2.1520E400 2.1926E+00 2.2B75E400 2.4316E+CO 2.5241E+00 2.4316E+00
v 2.355E4C0  2.31495400 2.3121E+00 2.308BE+00 2.3071€400 2.3088E+00
v 3.6257E-C6 ~4.13376-06 3.5863E-06 -8.1114E-f6 —1.7949E-06 -8.1091€-06
w 2.25TEE-13 -3.2469E-02 ~5.3B4OE~02 —4.61656-02 ~1.3446E-09 .6165E~02
uc 2,293ZE+00 2.2513E+00 2.2B5TE+0C 2.2772E+C0  2.2T20E¢00 2.2772E+00
Ve 3.2248E-C1  3.3053E-01 3.5176E-01 2.8273€-01 4.0062£-01 3.8273E-01
we 2.3C21E-13  1.6146E-02 2.4776E-02 1.9837E-C2 -1.3646E-09 -1.983TE-02
vee 3.2749E-C1  3.2936E-01 3.4869E-01 3.8053E-Cl 4.0C62E-C1 3.B053E-01
weC -2.21308-02 -5.2574E-02 -4.5511E-02 —1.3446E-09 4.5511E-02
VX 1.0979€-01 2.2472E-01 3.4055E-C1 4.0062£-01 3.4055E-01
vy -3.1219E-01 -2.7176E-01 =1.7578E~01 ~1.3091E-09 1.7578E-01
Vi Z.2913E400 2.2B857€¢00 2.277264C0 2.2720€+00 2.27T2€+00
PSINOR 2.7432E+00 S.6150E+400 8.5053E+00 1.0000€+01 8.5053E+00
THETNDR 3.1671E4C1  8.2250E401 8.3252E¢01 B.5634E+01 9.0000E+01 8.5634E+01
XBAR 0. 3.4878E-01 6.6631E-01 9.0611E-Cl 1.CCOOE+(0 9.0611£-01
XBHLD 0. -2.1457E-10 -2.1457E-10 -2.1457€-10 -2.145TE-10 -2.1457E-10
YBAR -8.0G00E-01 ~7.4976E-01 -5.9654E-01 3844E-C1  8.8642E-11 3.3844E-01
YBHLD ~8.0CO0E-O01 8.0000E-01 8. E 8.0000E 8 or 8. E-01
ETA a. 0. 0. 0. 0. 0.
G ~3.C&79E-03 -2.0705E-02 -3.0946E-03 =3.1473E-C3 -3.1557E-03 -3,1473E-03
DEONS 5.6021E4CC  5.6046E+00 5.6095E+400 5.6170E+00 5.6222E+400 5.6171E+00
aM 5.4500E¢00 €.4696E400 6.4085E¢00 6.2211E¢00 6.26B2E+00 6.3211E+00
CROSSM 6.4Z87E-12 6.0737€-02 ).4919E-01 1.2637E-01 3,6532E-09 1.2637E-01
sBaR 7.278BE-C2 7.299BE-02 7.29%BE-02 7.2988E-02 7.2998E-02 7.2988E-02
PIRIGAM 1.2CC4E-C2 1.2006E-02 1.2006E-02 1.2006€-02 1.2006E-02 1.2006E-02
PT/PTINF 9.3321E-01 8.3321E-0! 6.3321E-01 8.3321€-C1 8.332]E-01 8.3321E-01
ey 9.0787E+01 9.0787E+01 9.078TE+01 9.0787E+01 9.0787E+Cl 9.0787E+O1
BERNOUL -2.1FE5E-12 5.4581E-09 -1.1373E-CB -1.1020E-C8 -5.4001E6-12 -1.1020E-08
ovo? -2.4577E-01 =2.4205E-01 -2.4221E-01 =2.4703E-01 -2.5149€-C1 -2.4703E-01
oPDZ 5.6Z€5E-27 1.1875E-04 3.8187E~-Cé 3.4931E-04 3.3719E-19 3.4931£-04
[ 3.5500€-15 2.3738E-02 4.9103E-02 5.35086-02 1.1752E-C9 -5,3508E-02
up 2.2576E-33 -2.2459E-02 -5.3840E-02 -4.6165E-02 -1.3446E-09 &.61656-02
wp ~5.7479E-01 ~4.8681E-01 -1.1534E-01 4.@661F-C) 8.0546E-01 .8631E-01
WINDWARC LIME ZETA LIMIT
v PHC s POROGAN uc ve we
2,3189E400 2.7091E+00 4.2449F=02 1.1656E-02 2.2960E+0C 2.2388E-01 5.5550E-16
LEEWARD LINE 2ETA LIMIT
u EHC H POROGAM uc ve we
2.3189E+00 2.70B1E+00 4.3449E-02 1.1656E-02 2.296CF+0C 3,2388E-01
FORCE CCEFFICIENTS
CI= 5.S8773043F-CZ CY= -1.15932119€-09 CD= 5.58778042€-02 CL= -1.15912119€-09
YBAR= Z.T73554TF6F-10 IBAR= 6.6€60656TE-01 CM= 7.88C322126-10 4

=9

$.0000E+01
9.0000E +01
-3,7834E-11
1.4106E-01
~2.1457€~10
8.0000E-01
-4.B662E~11
2,0366E-01
=2.7598E~10
1.1539E+00
6.0579E-02
1.1500E+0L
4.9377E-01
4.0206E-02
4.8345E-02

=9

3,5333E-02
1.96 64E-01
3.2642TE-06
3.1658E+00
2.1620€+00
2.3159€E+00
3.6416E-06
2.0429E-13
2.2932E+00
3.2348€-01
3.1441E-11
3,2348E-C1
2.0394E-13
-8.6966E-11
3.2348E-C1
2.2932E+00
~2.1729€-09
8.1971E+01
-2.1457€E-10
~2.1457E-10
8.0000E-01
8.0000E-01

0.
-3.0679E-03
5.6031E+00
&.4900E +00
5.7251€-13
T.2998E-02
1.2006E-02
8.3321€-01
9.078TE+0L
-2.1885€-12
=2.45TTE-01
4.45626-27
4.4067E-15
2.0429E-13
-5.7479E~01

174

2.2960€+00

\24

2.,2960E+00

I=10

I=10

PT/PYINF

8.,9707€-01

PY/PYINF

8.9707E~01



APPENDIX B

TSTMAGH=. '8.00000000E+0C GAMMA= 1.4 00 T= 7.CC 1 THETAD= 1.0

EPS1GOM= _ 1.000C0G00E-C3
AAST=  423895624E-01

_VTEST= 1.00000C00E-03 VTEST1=  3.00000000E-02
Mies TC ’

SLOPE=  1.00CQOCCOESCO KTRANSF= 1

RANGLE= 0.

TINTCNT= 542

_EPSIG=. 1,00000000E-03 EPSIGMX= 1.00000000E~03 SPACER= 1,0000000CE-03 EPSIVAR= 1,00000000€-C8 EPSINT= 2,5Q0000000E-02

NCYCLE= 1 AT 08/04/71 14.41.33,

ETAS .

T 6.5TA90TITE-02 €.32654550E-02 5.63552194E-02 4.73572333E-02 4.33702392E-02 4.73573290€-02 5.62552260E-02
6.574907T4E-02 .

ETASP ) .
2.06221158E-15 -B.421€2182E-02 ~1.491004326~01 —-1.25055€CEE-01 -5.737397106-08 1.25055883E-01 1.4S100515€-01
~4.0811042BE-15

CPLI) AT SHOCK .
3,25155250E~02 3.40934796E~02 3.BBI0S5924E-02 4.50771294E-02 5.18500397E-02 4.6C771376E-02 2.88905977E-02
3.251552738-02

CPLI} AT ZETA=0 .
3.96779986E-02 4.10897283E-02 4.58533962E-02 5.50538919E-02 6.38243004E-02 5.50538906E~02 .58514064€-02
3.96779993€-02

v

T 1.06714105E-03 1.02872411E-04 -2.01853932E-03 =5.14720956E~04 ~6,90439374E-04 ~5.14773373E-04 ~2.01846954E~03
. 1.06711690€-02
KCOUNT= 38 VMAX=  2.01853932E-03 EPSIG= 1.00C00000E-03 SPACERs 1.00000000E-03 WVMXTESTs 1,13563428€-01
DETERM= 1.61954078E-01
_DETA .
6.42158968E-0%  5.129494756~C6 2.618044B9E-04 6,9C076870E-05 1.50031559E-06 6,90116831E-C5 2.£1795682E-04
6.42114645E-05

NCYCLE= 2 AT 08704771 14.46.44,

ETAs - .

6,50132096€-02 6.32745845E-02 S5.661T0239E-02 4.742634CSE-C2 4,35202708E~02 4.T4263810E-02 £.6€170227E-02
6.58132889E-02

ETASP
_1.31‘307135-15 ~8.205428826-02 -1.48541466E-01 =1,264120546-01 2,%80822816-09 1.26412041E-01 1.48541463€-01
87937E-15 .
CPLI) AT SHOCK

3.25549427€-02 3.4C818C64E-02 3.9C4BB2TSE-02 4.61410855E-02 5.19556313E-02 4.61410854E-02 2.9C488267€~02

TCPU1) AT IETA=0
.3.96612636E-02 4.10207947E-02 4.604105096-02 5.5167C752E-02 6.302007376~02 5.51670748E-02 4 .6C410698£-02
©3.96612633E-02 .
v

. ~1.65205243E-06 -2.8T2398T6E-06 2.TL192694E~06 -2.T64ES214E-0& ~4,63137ITLE-07 -2.764224586-06 2.70167141E-05
. ~1.65065455E-08

6.32654586E~02
8.42161740E-02
3.40934814E-02
4.10897298E-02

1.02912137€E-04

9.125£5645E-06

6.32745843E-02
8.20542939E-02
3.4C818063E-02
©.10207947€-02

=2.87419557T€~-06,

59



APPENDIX B

He2 NI
it

REAC=1 NSPACE=] NP= 5§ NCNVRG=4
Q. .. _ ... NB=1 BNB= O.

THETAD= 1,00000000E+01 ALPFAD= O,

.
Iy
o,
=t
Q
-]
-]
=)
o
m,
e
-3
)
©
»
=
=
>
]
-
.
-
o
a
-
0
~
:
e

_____ 1.00000C00E-03 . EPSIGMX= 1.0J000000E~03 SPACER= 1,00000000E-03 EPSIVAR= 1.0CO000COE-CB EPSINT= 2.5GCO0000E-02

TNCYCLE~ 2 VIEST=  1.00000000E-03 VMAX= 2.8741955TE-C6 AAST= 4,22895624E-01 PTINF= 1.08960426F+02
: 1.00000C00E-C3 VTEST1=  3.GCO00000E-02

VIES
M2Es 0

" SLIPE=  1.0000000CE+00 KTRANSF= 1
_KCOUNT= ~ &8 VMAX= 2.8741S557€-06 EPSIG= 1.00000000E-03 SPACER= 1.00000000E-03 VMXTEST= 1.13524119E-01

SUFKARY PRINT BLCCK

1=] 1=2 i=3 I=6 1=5 =5 1=7 1=8 =9 1=10

.P510 ~9.0C00E+0] ~€.3210E+01 -3.9832E+01 -1.9362E+4C1 7.5264E-C9 1.9392E401 3.9B22E+01 £.3310E+01 9.0000E+CY
PSISD ~9.0CO0E+01 -6.750TE+01 ~4.527TE+0l -2.2981E+01 9.0T79E-09 2.29B1E+01 4.5277€¢Q1 £.T5C7E+01 9.0000E+01
X0 0. 5.8532E-C2 1.1335€~01 1.5753E-C1 1,7£33E-01 1.5753€~01 J.1335€-03 5.8532E-02 -5.6387E-11
Yo =1.2243E-01 -1,1643E~01 -9.4546E-02 -5.5450E-C2 2.3162f-11 5.56450E-02 9.4546E-07 1.1643€-01 1.2343€-01
XDBAR 0. 2.3195E-01 6.4284E-01 B.9341€-01 1.0000E+00 B.9341E~01 5.4284E-01 2.3195£-01 -3.1978E-10
YOBAR ~7.0C00E-01 ~6.6031E-01 -5.3620E-01 -3,144T7E-CL 1,3136€-10 3.1647E-01 £.3£20€-01 €.6031S-01 7.0000€-C1
X$ . T.4291€-02 1.43226-01 1.97€3€-01 2.2158€-01 [1.97636-01 1.43226-01 7.4251€-02 -T.1724€-11
s -1.9CB9E~01 =1.7942E-01 ~1.44€2E~01 -8,38C8E-02 3.5106E-11 B8.380BE-02 1.4462E-01 1.7942£-01 1.9089€-C1
XSBAR 0. 4.2133E~01 B.1226E-0FL 1.1208E+00 1.2566E+00 1.120BE¢00 B8,1226E~-Q1 4.2122E~01 ~4.0676E-10
YSBAR ~1,082¢E+00 ~1.0175E+00 -B.2015E-01 ~4,7520E-01 1.95910E-10 4.7530E-01 B8.20158-C1 1.017¥5E+00. 1.0826E+00
ETAS 6.5813E-C2 6.3275E-02 5.6617E-02 4.7426E-C2 4.3520E~C2 4.7426E-02 5.6617€-02 €.3275€-02 .6.5813E-02.
BETAD 1.0B0TE+Ol 1.0949E401 1.1398E+01 1.2012E+#01 1.2494E+01 1.,2012E+01 1.1398E¢01 1.0949E+01. 1.0807E+0L
xI 0. £.8622E-02 1.1724E-01 1.7586E-Cl 2.3449E~(1 2.9311E-01 3.5173E-01 4.1035E-01 '4.68B497E-OL
CPSHOCK 3.2555E-C2 2.4082E-02 3.9049E-02 4.6141E-C2 5.1956E-02 4.56141E-02 2.9049E-C2 3.40B2E-02 3.2555E-02
cpaapy 3.9661E-02 4.1021E-02 4.6041€-02 5.5167E-02 6.3920E~02 5.516TE-02 &.6041E-02 4.1021E-02 3.9661E-02

1 TAU X1 x0 Yo ETAS ETASP

1 0. 0. B de ~1.234232876-01 6.58132896E~02 1.37480772E-15

2 5.86216388E-02 5.86216388E-02 5.85323331€-02 -1.164299506-01 6.32745845E-02 -8,205428682E~C2

3 1.17243278£-01 1.17242278E-01 1.1335038CE-Cl -9.45463042E-02 5.66170239E-02 -] .48541466E~01

% 1.75864916E~01 1.75864916E-01 1.57532010E-01 ~5.54498%529E-02 4,T4263409E-02 =1.26412054€-C1

5  2.244£6555E~C1 2.34486555E-01 1.76326981E-01 2.31626650F-11 4.35202708£-02 2.58082281€E-C9

6 2.93108134E-01 2,93108194E-01 1.57532010E-01 $.%445053CE-02 4,74263410E-02 1,26412041E-C1

7 3,51729833E~01 3.51729833E-01 1.133503BCE-01 9.454630436-02 5,66170227E-02 1.48541463E-C1

8 4.10351471f-01 4,.10351471E~C1 5,85223331E-C2 1.1¢429$50E-01 6.32745843E-02 8.20562939£-02

9  4,68973110F-01 4.68573110E-01 ~5.62865170E-11 1.27428886E-01 6.96132889€-02 -8.55287937E-15

ZETA= C.
1=1 1=2 1=3 I=4 =5 1=6 1=7 1=8 I=9 I1=10

P 3.0S91E-02 2.1671E-02 3.4181E-02 2.8744E-02 4,3121€-02 3.8744E-02 3.4181E-C2 2.1671F-02 3.0991€-02
P/ROASTSQ 1.7247E~01 1.7626E-01 1.9023E-01 2.15£2E~-01 2.299BE~Cl 2.1562€-01 1.9023E-C1 1.7626E-01 1.T247E-01

P/PTINF 2.8443E-04 2.9067€-04 3.1370E-04 3.555BE-04 3.3575E-06 3.555BE-C4& 3.1370E~04 2.9067E-04 2.8442E-04
P/PINF 2.TT68E+00 2.8377€400 2.0626E+00 2.4715E400 3.8626E+00 3.4T1SE+00 3.0626E+00 2.8377E+30 2.7768E+00
RHO 1.9752E¢00 2.0060£400 2.1183E+00 2.3167E+400 2.5007E+00 2.3167TE+0G 2.1183E¢00 2Z.00€0E+00 1.9752E+00
v 2.3214E+C0  2.3201E+400 2.3162E+00 2.31)14E+C0 2.3083E+00 2.3116E400 2.3162E+400 2.32C1E¢00 2.3214E+Q0
v -1.6521E-06 ~2,8724E-06 2.T119E~C6 =2.T649E~CH -4.6314F=07 ~2.T642E-C6 2.7019E~0t -2.8742E-06 +650TE-06
L] 1.5368E-13 ~4.6077£~02 -8.0580E~02 ~T7.7729E-02 ~9,7760E~10 7.TT29E-02 8.0580E-02 4.6077€-02 +9795€-13
uw 2030396400 2.3020£+400 2.2953E¢00 2.2833E4CC 2.2732E¢C0 2.2833E+00 2.2953£400 2.3020€¢90 2.3039E¢00
vC 2.8636E-01 2.9246E-01 3.1890E-01 3.6600E-01 «.0Q083E-01 3.6600€~01 2.1890F-01 2.9248E-0] 2.8436E-01
we 1.544TE-13 2.0€26E-02 2.3731€-02 2.9214E~(C2 ~1,0324E~C09 ~2.9214E~02 -3.3731E~02 -2.0626E-02 6.605TE-]1
vee 2.8436E-C1 2.89T2E-01 3.1156E-01 2,5949E~01 4.0082E-C1 3.59649E-01 2.1156E-Cl 2.8972E-01 2.8436E-01
we 1.53G8E~13 ~4,4941€-02 -T.5340E~02 -T.,4684E~C2 =9.77T60E-10 7T.4686E-02 7T.5940€-02 4.4961€-02 -1.9756E-13
X 1.5398E-13 8.9980E-02 1.9062E-01 3.1420E-C1 4,C083E-Q1 3.1430E-01 1.9062E-01 ©.,99P0E-02 -1.2971E-10
vy ~2.8438E-Cl ~2.7904E~-01 -2.5788E-01 -1.8981E~C1 -9.2495E6-10 1.898l1E~01 2.57885-01 2.79C4E-O1 2.8436E-C1
vz 2,3C39E+C0 2.3020E+00 2.2953E+¢00 2.2833E+00 2.2722F+00 2.2833E+00 2.2953E¢00 2.3020E+90 2.3039E+00
PSINOR 3.8293E-12 2.2205E+00 4.T472E+00 7.8375E+00 1.00008201 7T.BITSE+00 4.T7472E+00 2.238SE+D0 ~3.225BE-09
THETNOR B.26564E+C1 E8.3094E+01 €.3611E+C1 €.52528+400 9.0000E+01 8.5292E+01 8.3611€401 £,.3094£+01 8.2964E+01
XBAR 0. 3,3195E-01 6.4284E-01 8.9341E-01 1.0000E+00 8.9341E-01 6.4284E-C1 3.3195E-01 -3.1978E-10
XBHLD 0. . -3,1976€-10 -3.1978E~10 -3.1978E-10 -3.1978E~10 ~3,1978E-10 -2.1978E-10 -2.1978E-10 -3.197BE-10
YBAR ~7.00C0E-01 =6.6031E~01 =5.3620E~01 =3.1447E~Cl 1.3136E-10 3.1447E~01 5.3620E-01 6.6031E-01 7.0000£-0)
YBHLD ~-7.0C00E-01 7.0000£-01 7.0000E-0l 7.0000E-01 7.0000£E-01 7.0000E~Cl 7.00005-01 7.00C0E-01 7.00COE-Ol
ETA 0. 0. Q. C. 0. 0. 0. C. 0.

(] ~3,1138E~03 ~3,1036E~03 =3.1672E~C3 -2,2459E~03 -2,2899E~C3 -3,2458E-03 ~2.1672£-03 -2,1026E-03 -2.1138E-C3
DEQNS 5.,6CL2E400 5.6030E¢00 5.6096E400 5.622564¢00 5.6351E+400 5.6225€400 S5.6096E400 5.6020E400 5.6012E¢00
AM 6,6253E400 €.6164E+00 6.5365E400 &£.406BE+00 6.2977E+00 6.4063E400 6.53855¢00 £.61€4E400 6.6393E+00
CRISSM 4.4C39E~13 1,313B8E-01 2.2726£-01 2.1523E-C1 2.66726-C9 2.1533E-01 2.2726E-01 1.31785-01 5.6614E-13
SBAR 5.8705€6-02 6.83856-02 6.83856€-02 6.83€56-C2 6.€IA5E6-C2 &£.83856-07 6.8785€-02 6.RI1P5E-02 6.8385E-02
POROGAM 1.1951€-C2 1.1951E-02 1.1951E~02 1.1951E~02 1.1951€-02 1.1951€-02 1.19516-02 1.1951E-02 1.1951E-02
PT/PTINF B.4285E-01 E.4285E~01 8.4285E~01 B8.4285E-C1 0.4285E~01 B.4285E-01 B.42B85€-07 8.4285E~-01 B.4285€-01
(44 9.183BE+C1 9.1838E+01 9.1828€401 9.1828E+Cl 9.183BE+01 9.1833E+0L S.182BE+01 S.1838E+01 9.1838E+01
BERNOUL ~4.4C56€~13 1.5064E-12 -T.595T7€~12 -4.€632TE~12 -2.1216€-14 -4.61145-12 €.7873E-10 -4.0522€-09 ~4.3343E-113
ovoz ~2.4968E-C1 —2.4370E~01 =-2.4051E~01 -2,48£1E=-01 -2,6217E-01 ~2.4861E-01 -2.4051F-Cl -2.4370E-01 ~-2.4969E-01
OPDZ 2.1586E-27 2.,0992E-04 T.9518E-04 1.04C5€~03 2.1622F-19 1.04056~03 7.9518E-04 2.0992E-04 3.6334E-27
PP @, 2.6117E-02 6.3106E-02 9.1745E-C2 -1,642BE-C9 =9.17456-02 -6.3106E-02 =2.61¥7F-02 ~3.A239F-15
u» 1.52988-13 -4,6077E~02 -8.0580E-02 -T,.T7729E-02 -9.7760E-10 7T.7729€-02 R.C5B0E-D2 &.6077E-02 ~1.979%E~-13
wp ~8.45C1E-01 ~7.6183E~01 =2.7922E-01 7.6183E-01 1.4CT4E+CO 7.6183E-01 -2.7922E-01 -7.61835-01 ~8.4901E-01

WINOWARC LIME ZETA LIMYIT
u RHO s . PORCGAM uc Ve we vx vy vz PT/PTINF
2.3250E400 2.C3I14E+00 2.91256-02 1.1491E-02 2.307SE+CO 2.8481E-01 4.8849E-16 O. -2.8¢81E~01 2.3075€+00 9.2977E-01
LEEWARD LINE IETA LIMIT
U RFO S POROGAM uc vC we vX vy vz PT/PTINF
2.3250€400 2.C314E+0C 2.91256-02 1.1491€-02 2.3C7554CC 2.8481E-01 6.6358E-11 -1.3GI1E-10 2.84B1E-01 2.3075E400 9.2977£-01
FCRCE CCEFEICIENTS

Cl= 4.93030902E-02 CY= B.47105821E-10 CD= 4.93020902E-02 ClL= 8,47105821E-10
VBAR= ~1,7&233989E~1C 2BAR=  6.6664666TE-01 CM= -5.73426C94E-10




STMACH=—

EPSIGCHU=

APPENDIX B

2.00000000E +0C- -GAMMA=- -1.4 0C—Ta—-6.CC

a

1.00CCCCO0E-C2

1  THETAD=--1.00000000E¢0)-—ALPFAD=: -Ou- - ———

AAST=  4.23895524E-0}
VFEST= 1.CJC00CCOE-03 VIESTl= 3,CC00C000E-02
M2E= [

SLI%E= 1.00CJ0CCOE+CC KTRANSF=

-

RANGLE= 0.

INTCNT= 535
EPSIG= Y.00COQOCOE-03 EPSIGMX= 1.00000000E~02 SPACER= 1.00000000E-03 EPSIVAR= 1,00000000E-C8 EPSINY= 2.50000000E~02

NCYCLE= 1 AT 0870477) 14,467,364,

ETAS .

T.174954425-02 6,82417258E-02 5.$B028CTIE-02 4.£20814125-02 4.06T42459E-02 4.62C01411E-02 5.98028037E-02 6.834172306-02
7..74853$8F-02

ETASP ' .

171669201516 ~1,09969229E-01 =2,186352506-C1 ~1.9602288SE~01 4.96504407E-09 1.96022844E-01 2.186352136-01 1.09969223E~01
—1.4724865¢5-14 -

CP(I) AT SHOCK

2.5T1855115-02 2,.71312239E-02 1,.25338638E-02 4.020675546E-02 4.99642127E-02 4.0206754T€~02 3.2%938407E-02 2.T1312217€-02
2.57185486E-02

CP(1} AT ZETA=0 : .

3.102640328~-92 3,266CT7162E~02 3,78922765E-02 4.T411144EE-02 6.22466445E-02 4.74)111425E-02 3,78422712€-02 3.29607139€-02
3.182540085-02

v

~£.95435702E-04 B8.5658C725E-04 ~1.04556122E-03 1.06644452F-05 -3.11654826E-03 1.06€65581TE-05 -1.04559695E-03 8.96552226E-04
~5.95466112E-04

KCOUNT= 49 VMAX= 3.11654B826F-03 EPSIG= 1.00000000E-03 SPACER= 1.00000000E-03 VMXTEST= 1.13901743E-01

DETERM=  1.02596375E~-0C1

DET4

2.267485063-0¢ -1.50C}2641E-04 3,05148110E-C4 2.11108647E-05 3.96943556E-04 2.11107987E~05 3.04152947E-04 ~1.500C79TOE-04
2.2€753718E-04

NCYCLE= 2 AT €8/0477) 14.53.44,

6.81917162E-02 6.01069560E-02 4.6229252CE-C2 4.1CT1IB95E-02 4.62292519E-02 6.01069367€-02 56.81917151E-02

-2.97510361E~i5 -31.,0529B212E6-01 -2.16839587E~C1 -1.9516T422E-01 -3,06864069E~09 1.9%5167429E-01 2.1¢839998E-01 1.09298214E-01
—1.43085416E-14

CP{I} AT SHOCK .

2.586974465-02 2.7C381576E-02 3,2747887BE~02 4.02049007E~02 5.02404907E-02 4.0204900TE-02 3.27478883E-02 2.70381581E-02
2.5849745.6-02

CPII) AT ZETA=0 '
3.194776576-02 3.28610192E-02 3.79526754E-02 4.72487283E-02 6.25566225E-02 4,.734B7284E-02 3.79526765E-02 3.20410198E-02
3.194T77661E-02

v

3.762988665-06 -5.767£48175=07 ~3.18456270E-C6 -1.10974277E-C6 B,25007932E~06 ~-1.11283905E~06 -3.17889150E-0¢6 -5.69367358E-07
3.7€567373E-C¢
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APPENDIX B

NCNVRG=S5 *

_NREAD=] NSPACE=1 NE= S
. . .. NB= 1 BNB= 0.

G00GO00E+00 ~ GANMA= 1.4 Es00

ALPHAD= 0.

6.C 1 THETAD= 1.00000C0QE+01

" €PS16=_1.00000000€-03 EPSIGMX= 1.0000000QE-03 SPACER= 1,00000000€-03 EPSIVAR= 1.00000000E~C8 EPSINT= 2.50000000E-02

2 VTEST= [1.00C00000€-03 VMAX= 8,350079326-06 AASTa 4.23895624E-01 PTINF= 1.C89604Z6E+02

T VTEST=  1.00000C00E-C3 VFESTl= 3.0CO00000E-02

" SLOPE= 1.0Q0000COCE+00 KTRANSF= 1

_KCOUNT= 59, VMAX= 8.350079326-06 EPSIG= 1.00CO000CE-03 SPACER= 1.00000000E-03 VMXTEST: 1.13847636€-01
SUMMARY PRINT BLOCK
) 1=1 1=2 =3 1% 1=5 16 1=7 1=8 1=9 1=10
~9.0000E+01 =6.1006E¢01 -3.7365E401 -1.8178E+0) -1.C489E-09 1.B178E+0L 3.7365E+01 €.1006€401 9.0700E+01
_=~9.00C0E+01 ~6.7599E+01 ~4.5646E401 ~2.34TOE4CL ~1.4014E-09 2.34T0E+0l 4.5646E+01 €.7559E401 9. 0000E+O1
0. 5.5635E-02 1.0894E-01 1.54668-01 1.7633E-01 1.5468E-01 1.0894E-01 £.5625E-02 -1.2308E-11
-1.0%80E-01 ~1.0039E-01 -8,3188E-02 -5.0790E-02 -3.2281E-12 5.07T90E-02 8.3188£-02 1.0029F-01 1.0580E-01
.0 3.1552E-01 6.1784E-01 B.7723€-01 1.0000E+00 8.7723E-01 6.1784E-01 2.15%2E-01 -6.9800E~-11
-6.0000E-01 -5.6935€-01 —-4.7178E-01 -2.8805E-C1 -1.8308E-11 2.8805E-01 4.T178E-01 S5.8925E-01 6.0000E-O1
0. 6.9525E-02 1.3565E-01 1.9024E-01 2.1901€-01 1.9024E-0l 1.3565E-01 6.9525E-02 ~1.5445E=11
~1.7926€-01 ~1.6867€~01 -1.3875E~01 -8.2603€-02 -5.3568E-12 B.2603E-02 1.3875E~01 1.6867E-01 1.7926E-01
. . 3.9429E-01 7.6932E-01 1.0789E¢00 1.2421€400 1.0789E+00 7.69326-01 2.94296-01 -8.7593E-11
-1.0167E+00 ~9.5658E-01 =7.8687E-01 -4.8846E~01 -3.0380E~11 4.6846E~01 7.8687E-01 9.5658E-01 1.0157€+00
7.19756-02 6.8192E~02 6.0107E-02 4.6229E-02 4.10TIE-02 4.6229E-C2 6,0107E-02 €.B192E-02 7.197SE-C2
1.0163E+40]1, 1.0280€+01 1.0825E+401 1.1500£+01 1.2353E+01 1.1500E+01 1,0825€401 1.02P0E+01 1.0163E+01
L0 £.5646€-02 1.1129€-01 1.6694E-01 2.2258E-01 2.TB23E-01 3.2288E-01 2.8952E-01 4.4517€-01
2.8€50E-C2 2,7038E-02 3.274BE-02 4.02C5E-02 5.02406-02 4.0205E-02 3.2748€~02 2.T03BE-02 2.5850E-C2
3.1948E-02 2.2841E-02 3.7953E-02 4.7349E-G2 6.255TE-C2 4.T349E-02 3.7SS3E-02 2.28¢1€-02 3.1948E-02
| SN 11} x1 xo Yo ETAS ETASP
n -
R U 0. 0. -1.C5796188E-01 7.19752927€~02 -2.975103¢1E-15
275.56460997E~02 5.5€460997€~02 S5.56348315E-02 -1.00391977€-01' 6.819}T1426-02 -1.09298213E~C1
73 _1.112921996-01 1.11292199E~01 1,08942518E-01 ~8.218764C3E~02 6.010695606~02 -2.1£839987€-C1
& 71.66938299E-01 1.66938299E-01 1.546T8616E-01 -5.C79038036-02 4.62292520E-02 ~1.95167423E~C1
.5 2.22584399E-01 2.22584399E-01 1.76326980E-C1 -3.22812610E-12 4.10711B95E-02 -3.06864049E~-09
. 6 2.78230498E-01 2.70230498E-01 1.5646T8616E-0L 5.C7903804E-02 4.62292519€-02 1,9516742SE~C1
7 .3.338765586-01 3.23676598E~01 1.08942518E-01 B8.21876403E-02 6.010895676~02 2.16839598€-01
_ B 3,89522698E-01 3.8952269BE-01 5.563483156-02 1,CC39LSTTE-O01 6.819F7151€-02 1.09298214€-C1
L9, 4.45168T9TE-CL. 4.4516879TE-01 -1.23075942E-11 1.05796188E-01 T.19752935E-02 -1.43085416E-14
ZETA= 1.0CCOCCCOE+00
; 1=1 1=2 1=3 1=4 1=5 1=6 17 1=8 129 1=10
P 2.4C86E-02 2.4680E-02 2.7535E-02 3.1263€-C2 3.6281E-02 3.1263E~02 2.7535E-02 2.46B0E-02 2.4086E-02
P/ROASTSQG  1.3404E-01 1.3735E-01 1.5324€-01 1.7399E-01 2.0191E-01 1.7399E-01 1.5324E-01 1.3735E-01 1.3404E-01
_PIPTINF 2.210%€-04 2.2650€-064 2.5270E-04 2.9692E-06 3.329TE-04 2.8692£-06 2.5270E-04 2.2650E-04 2.2105E-04
PIPINF 2-1501E400 2.2113E¢00 2.4671E400 2.80)12E+C0 3.2508E¢C0 2.8012E+00 2.4671E+00 2.2113E+00 2.1581E+00
RHO _1+7098E¢CO 1.T376E+00 1.8664E+00 2.0233E400 2.2165E+400 2.0233E+00 1.8664E+00 1.7376E¢00 1.7098E+00
u . 243221E400 Z.3208E400 2.3159E400 2.3099E+C0 2.30456400 2.3099E4¢00 2.3159E+00 2.32CBE+00 2.2221E+CO
v =2.4245E-01 =2.374TE-01 =2.2197E-O01 -2.1807€-Cl ~2.2770E~Cl ~2.1807E~01 =2.2197E~01 =2.374TE~01 -2.4346E-C1
Tw C0e . =£.5836E-02 -1.1276E-01 -1,21€3E-01 5.0328E-10 1.21636-01 1.1276E-01 6.5826E-02 0.
uw . 243286E400 2.3272E+00 2.3204E400 2.3116E4C0 2.2998E+C0 2.3116E¢00 2.32C4E+C0 2.3272E+00 2.32B6E+00
e | 1.7009E=01 1.7519E-01 1.9934E-01 2,3099E-C1 2.7059€-01 2.3099€~01 1.9534€-0] 1.7519E-01 1.70C9E~O1
w 2.9LT26~16 1.5086€-02 3.2730€~02 3.1231€-C2 5.16356-10 ~3.1231E-02 -3.2730E-02 -1.50€6E-02 1.8280E-11
vee 1.TCO9E=01 1.7481€-01 1.9907E-01 2.28£5E-C1 2.7059E-01 2.28656-01 1.99C7E-O1 1.7481E-01 1.T7009E-Ol
wece 0. * ~1.8901E-02 -3.4341E-02 ~4.5266E-02 5.0921E-10 4.5266E~02 3.4341E-02 1.8981€-02 1.074BE-11
x 0. . 4.90TIE-02 1.1461E-0} 1.9171E-01 2.7059€-C1 1.9171€-01 1.1461E-01 4.9071E-02 -2.5402E-11
L -1.7CC9E-01 =1.6886E~01 -1.6635E-01 -1.3259E-01 5.0259E-10 1.3259E-01 1.6635E-C1 1.6886E-01 1.7009E-01
vt 2.3786E400 2.3272E¢00 2.3204E+400 2.3116E+C0 2.2998E+00 2.3116E+00 2.32C4E+00 2.3272E+00 2.3286E+00
. PSINDR 0, . 1.2080E+00 2.8277E+00 &.740BE300 6.7103E+00 4.T4OBE+OD 2.8277E+00 1.2080E+H0 =-5.2504E-10
THETNOR 8.5822E+01 8.5051E+0l B.5905E+01 8.6729E+Cl G.0000E+01 8.6729€+01 8.5905E+401 B8.5051€+01 8.5822E+01
XBAR 0. 3.9429E-01 7.69326-01 1.07B9E+00 1.2421E+00 1.0789E¢00 7.6932E-C1 2.5629€-01 -8.7593E-11
_XBHLD 0. 2.9429€-01 7.6932E-01 1.C785E+00 1.2421E+00 1.0789E+00 7.6932E-01 2.9429E-01 -B.7593E-11
veaR -1.0167E+00 ~9.5658E-01 —7.8687E~01 —4.6846E-01 -3,03806-11 4.6846E-01 7.8687E-01 G.5658E-01 1.0167€+00
YBHLD _~1.0167E+(C ~9.5658E-01 =7.8687E-01 -4.6B46E~01 -3,03B0E-11 4.6846E-01 7.86B7E-01 G.5658E-01 1.C167E+00
3] 7.19756~07 6.8192E-02 6.0107€-02 4.6229E-C2 4.10T1E-02 6.6229E-02 6.01C7E-02 €.81526-02 7.197SE-02
G . ~3.0240E-01 -1.0500E-01 -3.1550E-01 -3.3705E-Cl -3,7478£-01 -3.370SE-01 ~2.1550E-0} ~2.0500E-01 -3.0240E-C1
DEQNS 3.9494E400 4.1406E¢00 5.0102E¢00 €.448264C0 £,54B2E+C0 6.4482E¢00 5.01C2E+00 &.16C6E+0 3.9494E+00
AN 7.0474E+00 7.0156E+00 6.8701E+00 6.5961E+00 6.4B44E+00 6.6961E400 6.8701E+00 7.0156E+00 7.04T4E+00
_‘CROSSM 7.3487€-01 7,4078E-O0l 7.3435€~01 7.19656-01 6,3T60E~01 7.19656-01 7.34356-01 7.40786-01 7.3487€-Cl
 SBAR _ 1.8312E-02 2.0089E-02 2.9463E=02 4.3448E~C2 6.45T1E-02 4.3446E-02 2.54£3E-02 2.0089E-02 1.8312£-02
POROGAM  1,1367E-02 1.1387E-02 1.1454E-02 1.1656E-02 1,1905E-02 1.1656E-02 1.14946-02 1.13876-02 1.1357€-02
_PT/PTINF 9.5525E-C1 9.5102€-01 9.2899E-01 B8.STCEE-Cl 8,5093E-C1 8.97086-01 S.2899E~C) G.5102E-01 9.5525€-01
i3 1.04CBE402 1.0362E+402 1.0122E402 9.7T46E+01 9.271TE+01 9.7746E+01 1.0122E402 1.0762E+02 1.04CBE+D2
BERNOUL 2.0422E-14  4.2633E~14 4.2633E-14 ° 2.04226-14 4.2633F-14 2.04226~14 4.2633E-14 4.2633E~14 4.2633E-14
0PO2Z _=7,8749€-03 ~7.5013E-03 ~6.6731E-03 -8.5496€~03 ~1,0657E~02 ~8,5496E~03 =6,6731E-03 -7.501 IE=03 -7.8749E-C3
oz =3 1523E~02 ~1.6176E~02 ~1.325TE-02 -1.0274E-€2 -9.3517E-03 ~1.0274E-02 ~1.325TE~02 -1.6176€-02 ~1.7523E-02
ovDZ “2,724)E-01 ~2,6024€-01 =2.2805E-01 -2.3699€-0] -2,1217E~01 ~2,1699E-01 ~2,28C5E-01 ~2.6024E=-NM =2.7241E=01
owD?Z ~1.2205€-]5 ~2.8268E-04 ~5.8038E-03 -1.6764E-02 -1.9070E-10 1.6764E-02 5.603BE-03 2.8268E-04 ~3.6606E-12
o380z ~1.0254E-31 ~1.4515E-03 ~4.5233E-03 -6.43356-C) -B.5780E~20 -6.43356-03 =4,5233E-03 -1.4515E-03 8.5819E-27
NI ~1.3691E~1S 3.1463E-02 6.0609E-02 9.4926E~02 ~4.5TOTE=10 ~9.4926£-02 =6,0609E-0z ~2.16€3E=02 -5.8514E-15
e ~1.3199E-13 =9.7790E~02 ~1.0366E-01 ~1.20€1E-C] 1.4179E~C9 1.2061E-01 1.0366E-01 5.7790E-02 =3.6250E=13
- 1.1607€-14 2.2839E-01 2.0880E-01 -9.7623E-02 2.0455E~09 9.76236-02 -2.0880E-01 ~2.2629E-01 €.29326-14
K3 -1,239BE+00 ~1.0702E+00 -6.6043E~01 1.C7026¢C0 2.5766E+C0 1.0702E400 —-£.6863E~01 -1,0702E+0 -1.2398E400
sBARP -1.0409E-18 §.8609E-02 2.1055E+01 3.B5E4E-01 ~1.6279E-09 -3.8564E-01 =2.10556-01 =G.86CGE=02 =1.9623E~15
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P
P/ROASTSO
P/PYINF
P/PINF
RHD

SBaR
PORDG AM
PT/PTINF
PT
BERNDOUL

P .
P/ROASTSOQ
PIPTINF
P/PINF
RHD

PT/PTINF
PT
BERNOUL
oPD2

2.4775E-C2
1.3788€~01
2.2737E~-CH
2.2:9BE+00
1.7445€40C
2.3237€+400
-2.1711E-C)

Q.
2.3269E+00
1.7558E-C1
3. 0799E-16
1.7558E-C1
9.

Q.
~1.7558E~CY
2.326%€E¢CC

0.
8.5587E+01
0.

e
-2.7458E-01
-9,7458E-01

6.47T0E-02
~2.4648E-C1

%4.T74C2E+00

1.0162€+00

+5270E-C1
1.9312€-02
1.1267€-C2
$.3525E-CY
1.04CBE+02
v.6078E-10
~5.0€65E~C3
-1.5€26E-C2
=2.5629E-01
-9.1311E~-16
=1.C¢36E-31
-8.5C17E-16
2 R.3709E-)3
2,2¢52E-15
=1.2616E+C0
-7.61876-16

2.5320€E-02
L.4097E-C1
2.323RE-C4
2.268TE+00
1.7715E¢C0
ZS2E+C0
-1.9:95€-01
-8
2.3755€¢(CC

1.8789E-C1,

3.,2225E-16
1.8789E-C2
e

0.
-1.8789E-01
2.3755E+CC

0.
8.528E+01
0.
-9.3760E-01
=3.326CE-01
5.780E~C2
~2,2922E~01
5.3C99E+00
6.9€22E+00
5.7526E-01
1.8212€-02
1.12¢7E-£2
9.5°25E-0"
1.04CBE+Q2
q.8227E-10
4. 9C4BE-02

-2.0352E-31
- 116E-16
-7.1350€=-15

21.0574E-15
=1.264TE+00
~1.02C9E-15

2. 5344E-02
1.4]J04E~01
2,3260E-C4
2.27CBE+00
1.7707E+00
2.2223£+400
~2.1217E-01
-6.5855€-02
2.3255€+00
1.8452E-01
1.5046€-02
1.8379E-01
-2.2213€-02
5.08546E-02
-1.7801E~01
2.3255E+00
1.2528E+¢00
8.5624E+01
3.8634E-01
3.5460E-01
~9.1749€E~01
~4.2218€-01
€.1373€-02
-2.6721E-01
4.8952E+00
£.9859E+00
6.6524E-01
2.0248E-02
1.1389€-02
5.5064E-01
1.0358E+02
-1.4036E=-C6
~5.9070E-02
=1.4440€-02
=2.4714E=-01
6.1089E-04
-1.7425E-03
3, 0298E-02
-6.1747E-02
1.8T44E~01
-1.0671E+00
1.0269E-01

1=z
.58 TBE~02
1.4402E-01
2. 27SOE-C
2.3187€+400
1.7STOE+00
2.2237E+00
«8785E-01
-6.5950E-02
2.3241E+00
1.9288E-01
1.4933€-02
1.9176E-01
=2.5566E-02
£.2380E-02
-1.8€23E-01
2.3241E+00
1,2911E+00
B.E420E+01
3.T7841E-01
3.1590€-01
=8.7849E~01
8743E-01
+4553E-02
-2.3) BBE-C1
5.4287E+00
6.9624E+490
£.9427E~-01
2.0441E-02
.1.1391E-02
9.5018E-01
+0353E+02
~3.2866E-06
-4.6261€-03
-1.2756E-02
-2.3982E-01
1.2780E-03
-2.1279E-03
9&45E-02
+5217€-02
1.5408€-01
-1.0658E400
1.0972E-01

APPENDIX B

1=3 =4

ZETA= . §,CCCOCCCOE-O

1s5

2.8142E-02 3.2050E-02 3.7291E-02
1.5662E-01 1.783TE-01 2.C753E-Cl
2.5828E~04 2.9415E-04 1.4225€-04
2.5215E400 2.8717€E+00 3.3413E+00
1.8950E+00 2.0585E+00 2.2605E+00
2.3171€+00 2.31C9E+CC  2.3053E+00

=1.9953E-01 -1.9670E-C1 -2.0666E-01
~1.12306-01 -1.2003E-01 5.2273€-10

2.3189E+00 2.3CSSE+CC 2.25THE+CO
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T.43E4E4C0  S$.0295€+00
6.504TE+00 6.3888E +00
5.0464E-C1 3.S707E~C1
4.6683F=02 6.45T1E-02
1.1664E-C2 1.1905€~02
8.8985€-C1 B.5093E-01
9.695B8E40]1 S5.2717E+01
1.19536-06 1.8851£-10
~4.3367E-03 -7,2723€-03
-6.1646E~03 -5.9015E-03
=2.0913E-01 -2.13M€E~C1
~1.2436E-02 -1.9302E-10
=1.0293£-02 -2.6481E~19
1.1358E-C1 -9.1300E-~10
-1.3182E-C1 1.2120E-C9
-1.2323€E-01 ~1.3042€-C8
1.06T1E+40C 2.4425E+C0
3.5125E~01 ~3.0375E~C9

i=6

3,3304E-02
1.8534E-01
3.0565€-04
2.9840E+00
2.1133E+00
2.3125E+00
~1.5495E-01
1.1720E-01
2.3056E+00
2.6148E-01
~3.5574E-02
2.5765€-01
5.7073E-02
2.1T16E-01
1.4993E-01
2.3056E+00
5.3807E+00
8.6296E+01
1.0181E+00
9.7190E-01
4.1403E-01
4,5756E-01
3,2360€-02
~2.1837E-01
T.4345E+00
6.6229E+00
5.5644E-01
4.57226-02
1.1633E-02
8.9199E-01
9.T191€+01
8.4333E-05
~5.3626£-03
=7.2159E-03
~2.0795E-01
1.3211€-02
-8.9867E-C3
-1.0893€-01
1.2976E-01
1.2171E-01
1.0659E+00
=3.6220E-01

1=6

3.3798E-02
1.8810E-01
3.1019€-06
3.0283E+00
2.1362E400
2.31326+00
-1.3411E-01
1.1592€-0]
2.3038E+00
2.7146E-01
-3.6832E-02
2.6693E-01
6.1617E-02
2.2538E-01
1.5572E-01
2.3038E400
5.5876E+00
8.6151E+01
9.9785€-01
9.3387€-01
3.9595E-C1
4.56434E~-01
2.7738E-02
-1.8286€-01
7.4364E400
6.604TE+00
5.0664E-01
4.6583E-02
1.1694E-02
8.8985E-01
9.6958E+01
1.1953E-04
-4.5367E~03
-6,1646E-03
-2.0913E-01
1.2636E-02
-1.0293E-02
-1.13€3€-01
1.31826-01
1.2323€-01
1.0671£400
-3.51256-01

(=7

2.9078€-02
1.6123E-01
2.86687€E-04
2.6054E+00
1.5381€+00
2.3192€E+00
-1.5586E-01
1.1188E-01
2.31€2E+00
2.2329E-01
=3,3530E-02
2.2043E-01
%.8899E-02
1,2555€-01
1.8767€-01
2.3162E+00
3.1026E+00
8.5375E+01
7.2357E-01
6.6503€-01
8.9172E~C1
T.1623£-01
“.2075E-02
=2.0686£-01
6.3508E¢00
€£.8065E400
$.6115€-01
3.1208E-02
1.15156-02
9.2494E-01
1.00T8E+02
~2.9235€-05
=3.9218€E-02
-9.1891€-03
-2.1650E-01
8.0927€-04
=7.5013€-03
~6.3814E~02
1.1815€-01
=~1.0586E-0)
~6.1211E-01
~2.30715€-C)

1=7

2.9643TE-02
1.€382E-01
2.7016E-04
2.£375€+00
1.5540E+00
2.3201€+400
~1.3423E-01
1.11856-01
2.3149E+00
2.3087e-01
-3.3538E-02
2.2604E-01
5.45116-02
1.2879E-01
1.9453E-01
2.3149E+00
2.1843E+00
8.5204E+01
T.Ce39E-C1
6.27B0E-0]
6.8013E-0]
6.9290€-01
2.6064E-02
-1.7391€-01
6.5043E400
6.7911£+00
£.0999€-01
2,2040€-02
1.1524€-02
6.2302€-01
1.0057E+02
=3,9420E-0%
~3.2467E-03
=7.8194E-02
=2.1634€-01
~1.8853E-04
-$.2259E-02
~6.4T95E-02
1.2176E-01
~7.9370E-02
=5.9427€-0J
=2.28¢5E-C)

i=8

2.6317E-02
1.4646E-01
2.8152E-04
2.3580E¢00
1.81€4E4+00
2.3249E+00
=1.6411E~01
6.61CTE-02
2.3229E+90
2.0067E-01
~1.4763€-02
1.9910E-01
2.9120E-02
5.3728E-02
1.93¢1E-01
2,3229E+00
1,2253E+00
8.5229E+01
2.7C496-01
2.7822E-01
€.3958E-01
8.5232E-01
4. TT24E-02
-1.90844E-0]1
5.8171E+00
€.9423E+00
5.2687E-0)
2.0679E~-02
1.1394E-02
S.49€2E-01
1.0347€¢02
-6.1188E-08
-2.9922E-03
-1.1125E-02
=-2.354SE-01
~1.8381E-03
~2.6578E-0)
-2.9228€-02
&6.B260E-02
~1.252PE-01
-1.065SE+00
~1.1700E-01

1=8

2.6681F~02
1.4849€-01
2.44BTE-C4
2.3906E+00
1.8359E¢00
2.3259€+00
~1.,4070€~01
6.6315€-02
2.3217E400
2.08]14E-01
~1.4543E-02
2.06(28-01
2.2926E-02
£.49€3E~02
2.0127€-01
2.3217€¢00
1.35665+00
€.504TE+0)
2,62¢60€-0)
2,4152E-0)
£.0076E-01
8.1685€-0)
4.0915E-02
-1.66%EE-0]
£,0564E+00
€.9275E400
4.6224E-0]
2.0980E-02
1.1367€-02
$.4890E-01
1.0329E402
-6.8528E-06
-2.2942€-03
=5.4941€-0)
-2.2300€-0)
-2.3051€-03
=-2,4198E-03
=2.B9C6E-02
7.09285-02
-1.00CSE-0)
-1.06T1E+30
-1.25685-01

=9

2.5T66E~-02
1.4339€-01
2.3647E-C4
2.3086E+00
1.7941E+00
2.3265€400
~1.6T4TE~CY
0.
2.3243E+00
1.5553E-01
1.8268E-11
1.9553E-01
B.40TBE-12
=2.6455E-11
1.6553€-01
2.3243E400
-6.5215€-10
8.5191E+01
~8.2215€~-11
=-8.2215€-11
8.9073E-01
B.9073E-C1
5.0382€-02
-1.9586E-01
5.T096E+00
&.5731E+00
5.0066E-01
1.8312€E-02
1.1367E-02
9.5525€E-01
1.04CBE+02
9.7425€-10
=4,0446E-03
-1.,2054€~-02
-2.4236E-01
-5.7031€-12
5.2815E-27
-5.2275€-15
-3.6527€-13
2.65B0E-14
-1.2489E+00
~B8.4613E-36

1=9

2.6134E-02
1.4544E-01
2.3985E-C4
2.3416E+00
1.8124E+00
2.3276E4C0
~1.4241E-01

0.
2.3232E+00
2,0276E-C1
1.8265E~-11
2.0276E~C)
T.5457E-12
-2.6755E-11
2.0276F-01
2.3232E+00
~6.5986E-10
8.5012E+0)
-8.0421E~11
-8.0431€-11
8.4B895E-01
8.4895E~-01
4.3185E-02
=1.6634€-01
£.970TE+00
6,55 T5E+00
4.,2785€E-C1
1.83)2£E-02
1.13867E-02
9.5525€E-01
1.04CBE+02
1.0151€-09
=3.3456E-C3
~1.0322€-02
=-2.3919€-01
-6,6925€-12
1.0072E-26
-5.1789E~-15
~4.,1954E-13
2.7161E-14
=1.2540E+C0
=1.4042E-15

I=10

i=10
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1=1

2.6438E-02
1.4712E-01
2.4264E-C4
2.3483E+CO
1.BZ74E+CO
2.3285E+0C
-1.1<59E-01

0.
2.3222E+CO
2.057¢E-C1
3.5974E~16
2,CS7SE-C1
0.

Q.
~2.0975E~-C1
2,3222€+C0

0.
8.4835€+01
0.
-9.0726E-C)
~B8.C726E-C1
3.5¢88€-C2
=~1.3415€-01
6.114TE+00
5.5449E+CO
3.5€19E-C1
1.8212E-02
1.1367E-C2
9.5£25E~01
1.040BE+C2
1.0218E-09
=2.74614E-C3
«6CT3E-03
+3741E-C1
-1.6780E-15
=2.1043E-3]
~1.2238€-15
=7.8794E-14
1.0C41E-16
~1.2597€+00
~4.8282E-16

1=

2.6684E-C2
1.4850E~01
2.4450E-C4
2,3¢09E+C0
1.82985+00
2.3593E+400
-5,5889E-C2

b8
7.3212€E+00
2.1¢€62E-01
I.7152E-16
2.1562E-C1
Qo
0.
-2,1662E-CL
2.3212E+C0

0.
B8.4665E+01
0.
=7.6£65E-01
=7.6565E-C1
2.8790€-¢2
=1.0524E-C1
6.1584E+L0O
6.624TE+0C
2.8%23E-01
v.8212E-02
1.1267€-02
9.5525E-01
1.0408€E+02
1.0267E-09
-2.188TE~C3
=-6.9017€-03
=2,3LTCE-CL
<1.4'BOE-1!5
-6.8%15E~31
-9,5871E=~16
-1.1455E-13
3.7762€-15
~1.2658E+CC
=1.0409E~15

i=2

2.6979E-02
1.5014£-01
2.4760E-04
2.41T3E+Q0
1.8500E+00
2.3267E+00
-1.1T746E-01
-¢t.6563E-02
2.3206E+00
2.1543E-01
1.4285E-02
2.1269E-01
-2.70658-02
5.6156E~02
-2.0847E-01
2.3206E+00
1.3862E+00
8.4868E+01
3.54T1E-01
‘2.0576€~01
-7.6201E-01
-7.8101E-01
24.4096E-02
-1.3610€-01
6.1865E+00
6.9144E+00
4.0054£~-01
2.1376E-02
1.1402E-02
$.4796€-01
1.0329E+02
—1.4984E-05
-2.6691E-03
+B8554E-03
-2.3181E-01
2.6197E-03
-4.5803E-03
2.8591E-02
~T7.32828-02
7.7653£-02
=1.0692E+00
1.3734E-01

I=2

2.7216E-02
1.5146E-01
245 78E-04
2-4386E£400
1.8609E+00
2.3275€400
—S.4Z9TE~-02
~6.86828E-02
2.3196E+00
2.2265E~01
1.4011€-02
2.1919E-01
—4.1553E~02
E.T302E-02
-2.1561£-01
2.3196E+00
1.4151€+00
8.4691E+01
3.4685E-01
1.7081E-01
=T7.2334E-01
~7.4482€6~01
2.72TTE-02
-1.0686E-01
6.2) 44E+00
6.9033E+00
3.4239E~01
2.1921E-02
1.1408€-02
G, 666TE=01
1.,0315E+02
-2.21728-0C5
-2.0813E-03
-&.1800E-03
=2.3168E-01
2.6079E-03
-t .6935E-03
2.8214E~02
-7.56409E-02
5.780BE~02
=1.0716E+00
1.5227€6-01

APPENDIX B

- I=3

2,9T728E~02
1.6545E-01
2. T204E-04
2.663TE+00
1.9663E+00
2.3208E+00
=1.1256E-01
~1.1191€-01
2.3137€400
2.3850E-CY
3.3466E-02
2.3309E-01
-6.0585E-02
1.3198E-01
=2.0146E-01
2.3137E400
3.2647E+00
8.5032E+01
6.9323E-01
5.8885€~01
-6,2060E-01
-6.6982E-01
3.0053£-02
-1.4226E-01
6.54TTE+00
6.7TTBE+00
4,6245E-01
3.3078€-02
1.1536E-02
9.2063E-01
1.0031E+02
-4,9420E-05
~2.5919E~03
«4037E-C3
+1727€E-01
8.1240E-04
-1.1689E-02
6.5592€~02
=1.2482E-01
5.6329E-02
-5.7680E-01
2.4T723E-01

1s3

2.9955€-02
1.66T0E~01
2.7491E-04
2.6835E+00
1.9751E+00
2.3214E+00
-9.0740E-02
-1.1199E-01
2.3125E+00
2.4627€-01
3.3364E-02
2.3928E-01
=6.7151E-02
1.3520E-01
=-2,0853E-01
2.3125E+00
3.3459E+00
8.4856E+01
6.7810E-01
5.46T2E-C1
=5.9713E-01
~6.4719E-01
2.4043€-02
-1.1179€-01
6.4963E+00
6.7661E+00
4.1931E-01
3.4420E-02
1.15526-02
9.1755E-01
9.9976E+01
~5.8502E-0Q5
~1,9260E~03
~4.8958E-03
-2.1920€-01
T.6489E-C4
~1.5442€-02
6.6133E-02
-1.2739E-01
3.6925E-02
~5.5974E~0Q1
2.5645E-01
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3.42118-C2
1.9G39E-0L
3.1398E-04
3.0653E+CO
2.1511E+00
2.3138E+00
=1.1307E-01
-1.164T71E-C1
.2.3019E+CO
2.8163E-01
3.8022e-C2
2.7528E-01
-€.656TE-02
2.3370E~C1
=1.61706-C1
2.3019E+00
5.7971E+00
B8.50C2E+01
9.776TE-01
8.9363E-C1
-3.7750E-01
~4.5157€E-01
2.3115€-02
~1.4893€-01
T.3214E+00
6.588BE+400
4.5756E-C1
4.7764E-02
1.17C7E-C2
8.8738E-01
9.6689E401
1.6014E-C4
-3.7118€-02
-5.,0640E-C3
=2,.1175€-C1
~-1.1806€-02
-1.2021E~C2
1.1819€-C1
-1.33235€-C1
-1.2058E-01
1.06S2E+00
3.3774E-C2

1ETAx
1=4

3.64539E-02
1.9222€-01
2.1699E-Ch
2.094TESCC
2.1638E+00
2-3142E+C0
-3.1709E-02
-1.1355E-C1
2 +3000E+00
2.9213E-01
3.91€26-C2
2.9582€-01
~7.1979€-02
2.4223E-C1
~1.6793€-C1
2.3000E+C0
6.0320€400
8.584TE+C]
9.5752E-C1
8.4980E-01
-3.5987E-01
~4.5134E-01
1.8492€-02
-1.16¢2€-01
7.1CEBE+00
6.5752E+00
4.1388E-01
4.9109€-02
1.1722E-02
8.8646€-01
9.6372E+401
2.C833E-C4
-2.8430E-C3
-3.B784E-C3
-2.1576E-C1
-1.1417€-C2
~1.4426E-02
1.2269E-(1
-1.3429E-C1
-1.1284E-01
1.0716E+C0
3.2051€-C1

~. -.IETA=-.5.CCCO00COE~OY —

1=5

&.C498E-02
2.2538€-01
3.T16TE-04
3.6288E+C0
2.39T76E+ 00
2.3C81E+CO
-1.,2207E-01
6.C114E~-10
2.2879E+00
3.27628-01
6.1420E-10
3.27626-01
6. 0465E-10
2.2762€-01
5.9754E-10
2.2879E+00
8.1491E+00
9.C000E+01
1.3205E+00

1.1205€+00

=2.4319€-11
~2.4322€~-11
2.0536E-02
=1.6153E-01
8.6416E+00
6.3712E+00
3.3650E-01
6.45T1E-02
1.1905E-02

8.5093E-01

9.271TE+0)
2. 1499E~10
~6.5298€-03
-5.0136E~-03
-2.1896€-01
=-1.6189E-10
-5.4549E-19
-9.4910E-10D
1.3823E-C9
~1.7703E-08
2.4133€+00
-3.5689E-09

4.000000C0E-01

1=5

&.1110E-02
2.28719E-01
. 3.7730E-04
3.6835€+00
2.4233€+00
2.2C85E+CO
-9.9836E-02
6. 1420E~-10
2.2B55E400
3.4014E-01
€.2726€-10
3.4014E-01
6.1713E-10
3.4014E-01
6.0996E-10
2.2855E+00
8.4650E+00
$.CO00E+C]
- 1.0964E+400
1.0964E+00
-2.3113E-11
=2.3116E-11
1.66428E-02
-1.2566E-01
8.1517E+00
6.3559E+00
2.7462£-01
6.45T1E-C2
1.1905€-02
8.5093€~-01
9.2717E+01
2.7131€-10
-5.7078E-03
=%.1004E-03
-2.2610E-01
-8.9646E-11
~8.5324E-19
-S.4410E~10
1.5160E~09
-2.3018E-¢C8
2.3853€+400
-4.2503E-09

3.4211E-02
1.9039€-01
3.1398E-04
3,0653E400
2.1511£+00
2.3138E4+00
-1.1307€-01
1.1471£-01
2.3019E+00
2.8163E-01
-3.8022€-02
2.7628E-01
6.656TE-02
2.3370E-01
1.6170€-01
2.3019E+00
5.T971£+400
8.6002E+0%
9.7767€-01
8.9363E-01
3.7790€-01
4.5197E-01
2.3118€-02
~-1.4899€¢-01
T.3214E+00
6.5880E+00
4.5756E-01
4. TT94E-02
1.1707E-02
8.8738€-01
9.6689E+01
1.6014E-04
=3.T118€-03
~5.0640E-03
~2.1175€-01
1.1806E-02
~1.2021€-02
-1.1819€-01
1.3335g-01
1.2058€~01
1.0692E+00
~3.3774E-01

I1=6

3.4539E-02
1.9222e-01
3.1699E-04
3.0947E+00
2.1838E+00
2.3162E+00
~9.1709E-02
1.13556=01
2.3000E+00
2.9213E-01
-3.9162€-C2
2.8582E-01
7.1979€-02
2.4223E-01
1.6793E~01
2.3000E+00
6.0120€400
8.5847E+01
9.5752£~01
8.4980E~01
3.5987E-01
4.5134E~01
1.8492€-02
=1.16628-01
7.1088E+400
6.5752E+00
4.13B8E~01
4.9109E-02
1.1722E-02
B.8445E-01
9.6372E+01
2.0833E-04
-2.8430E-03
-3.8784E-03
~2.1576E-01
1.1417E-02
~1.4426E-02
-1.2269€-01
1.34629€-01
1.1284€-01
1.0716E¢00
-3.2051E-01

2.9728E-02
1.8543E-01
2.T284E-04
2.8637E+00
1.9663E+00
2.3208E+00
=1.1258E-01
1.1191E-01
2.3137€+00
2.38506-01
~3,3468E-02
2.3309€-01
6.05856-02
1.3198E-01
2.0146E-01
2.3137E+00
2,2647€+00
8.5032E+01
6.9323E-01
5.88656-01
6.2860E-01
6,6982E-01
3.0053€E-02
~1,4226E-01
6.547TE+00
6. T1T8E+ 00
4,6245E-01
3,3078E~-02
1.1536E-02
9.2063E~-01
1.0031£+02
~4.9420E-05
~2.5919€-03
~6.4037€~-03
-2.1727€-01
-8,1239E-04
=1.1689E-02
~6.5592€-02
1.2482E-01
~5.6329E-02
-5.76B80E-01
-2.4723E-01

a7

2,9955€-02
1.6670€-01
2.7491€-04
2.6839E+00
1.9751E+00
2.3214E+00
-9.0740E-02
1.1199€-01
2.3128E+0C
2.4627€-01
~3.33¢4E-02
2.3928E-01
£.T151€-02
1.3520€-01
2.0853E-01
2.3125€+00
2,3459E+00
8.4856E+0]
6.7810E-01
5.4672€-01
5.9T713E-01
6.4719E-0]
2.4043E-02
-1.1179€-01
6.4963E+00
6.7661E400
4.1931€-01
3.4420E-02
1.1552E-02
9.175SE-01
9.9976E+01
-5.8502E~05
-1.9260E-03
-4,8958E-02
-2.1920€-01
-7.6488E-04
21.5642€-02
~6.6133E-02
1.2739€-01
-3.6925E-02
~5.5974E~0)
~2.56456-01

2.69719E-02
1.5014€-01
2-4T60E-04
2.4173E+¢00
1.8500E+00
2.326TE+00
~1.1746€-01
6.6563E-02
2.32C4E+00
2.1543E-01
~1.4285E-02
2.1269E-01
3.7045€-02
5.6156E-02
2.084TE~0)
2.3206E+00
1.3862E+00
. B,48¢BE+0L
3.5471E-01
2.0576E-01
7.62C1E-01
7.81C1E~01
3.4096E-02
~1.3610E-01
&.1865E+00
6.9144E400
4,0054E-01
2.1376E-C2
1.14026-02
5.6756E-01
1.0329E+402
~1.4984E-05
~2.6691E-03
~7.85%4€-03
-2.3181E~01
~2.6157E-03
~4,5803E-03
~2.8591E-02
7.3282€E-02
-7.7653E~02
~1.0692E+00
=-1.3734€-01

1=8

2.7216E-02
1.5146E-01
2.4578E-04
2.4386E400
1.8609E+00
2,3275€+00
~$.42S1E-02
6.5828E-02
2.3196E+00
2.226%E-01
-1.4011€-02
2.1919E-01
4.1553E~02
5.7302€~02
2.1561E-01
2.3196€¢00
1.4151E+00
8.4591E+01
3. 46E5E-01
1.7081E~01
T.2324€-01
7 .44 82E-01
2.7277€-02
-1.0684E-01
6.2144E+00
6.9023E+00
3.4229¢-01
2.1921€-02
1.14C8E-02
9.4667E-01
1.0315E+02
=2.21726-0%
~2.0813E-03
~€.1900£-03
=2.3168E-01
~2.6079E-03
~t.4935E-03
~2.8214E-02
T1.5409€-02
~5.78CSE-02
~1.0716E+00
-1.5227€~01

2.6438E-02
1.4713€-01
2-4264€-04
2.3600E+00
1. 8274€+00
2.3285€+00
-1.1959€-01

0.
2.3222E+400
2.0975€-0Q1
1.8263E-11
2.0975E-C1
6.6104E-)2
=2.T045E-11
2.0975E-01
2.3222€+C0
-6.6732E-10
0.4839E+01
~7.66%51E-11
-7.8651E-11
8.0726E~01
8.0726€-01
3.59088E-02
-1.341%€-01
6.1147E+00
64 9448E+00
3.5619€-01
1.8312E-02
1.1367E-02
9.5525€-01
1.0408E+02
1.0318E-09
=2.7414E-03
~8.6073E~03
=2.3741€-01
~7.9826E-12
1.1788E~26
~4,5317€~1%
-5,2729€-13
2.6778E-14
-1,2597€+00
~1.4042E-15

1=5

2.6684€~02
1.4850€-01
2.4490E-0¢
2.3909E+00
1. 8356E+00
2.3293E+00
-9.5889E-02

Q.. . -
2.3212E+00
2.1662E-01

1.8261E-11

2.1662€6-0)
5.5829E~12
-2.7332e-11
2.1662E-01

2.3212E+00 |

-6.7465E-10
B.4669E+0])
-T7.6BT4E-11
=T.68T4E-11
T.6565E£-01
T.6565E-01

2.8790E~-02. |

~1.0524E~01
6.15B4E+00
6.934TE+00
2.8523€-01
1.8312€-02
1.1367€-02
9.5525€-01
1.0408€+02
1.0368€-09
~2.1867€-03
-6.9017E-03
-2,36T0€-01
-9.7786E-12
8.5431E-27
-5.8018E-15
~4,0276€-13
2.2006E-14
~1.2658E+00
-B.4613E-16

I=10 -
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PT/PTINF

Lid
BERNODUL
oPIZ
ouoz
ovol

[ 1124
0$80Z
PP

up
vP

WP
SBARP

[ 4
PIROASTSQ
P/PTINF
P/PINF
RHD

PT/PTINF
PT
SERNOUL
DPJZ
oupz
ovDl

2,6876E-C2
1.455TE-01
L. 2.8666E-04
ACBIECD
1.8450E+00
2.3299€+00
-7.2214E-02

°.
2.3203E+00
2.2246€-Q1
3.8327E~16
2.2248E-01
0., -

Q.
~2.2346E-C1
2.3203E+00

0. .
8.4499E+01
0.
-7.24136-01
-7.2432E-C1
2.1593E-02
-7.75C3E-C2
6.1150E¢00
6.9268E+00
2-1459E-01
1.8312€-02
1.1367€-C2
9.5525E~C1
1.04CBE+02
1.0406E-09
~1.6617€-03
-5.15T6E~(3
~2.3695E-01
-3.3885E-15
-1.9429€~31
-1.5278E-15
-3.6722E-14
1.8725€-15
-1.2712E+00
~2.0276E~15

I=1

2.7C17E-02
1.50356-01
2.4T95E- (4
2.4207E+00
1.8559E+400
2.3304E+(0
~4.8464E-02

0.
2.3).94€4+00
2.3C39€-01
3.9515E-16
2.3039¢~C1
0.
=2.3C39€E-(1
B.3194E+00

a.
B.4227E+4C1

D
-6.B8268E-01
~5.8268E<01

1.4295E-02
~5.0833E-02

5.9958E+4C0
6.6211E+C0
1.4391E-¢1
1.8312€-02
1.1267€-02
9.5525€-01
1.04C8E+02
1.0694E-09
=-1.1298E-02
=3.4882E-(3
=2.3825E-01
3.2C58E-15
=1.1147E-30
4.1767E-16
-9.6746E-14
1.6286E-15
=1.2736E+00
~7.6107E-16

=2

2.7395€-02
1.5246E-01
2.5142E-04
2.4546E+00
1.8686E+00
2.3280E+00
~7.1094E-02
-6.7059€-02
2.3186E400
2.2991€-01
1.37TNE-02
2.2560E-01
-4.6422E~02
5.8489E-02
~2.2277E-01
2.3186E+00
1.4450E400
8.4516E401
3.3900E~01
1.3644E-01
-6.8475SE-01
-7.0028E~01
2.0458E-02
~7.8751E-02
6.1562E+400
6.8940E+00
2.8916E-01
2.2727€-02
1.1417€-02
9.44TTE-01
1.029E+02
~3,2605€-C5
-1.5055€-03
-4.4069E~03
-2.3254€-01
1.8132€6-03
~1.0044E-02
2.7714€-02
~7.74736-02
4.0482€-02
-1.0732E400
1.7297€-01

I=Z

2.7517E-02
1.5314E-01
2.5254E~04
2,4655E+00

1.8727E+00 .

2.3283E400
~4,TT752E-02
-6.7121E-02
2.3176E+00
2.3731E-01
1.3705€-02
2.3203E-01
-5.1633€-02
5.9869E-02
~2.3004€-01
2,31 T6E+00
1.4797E+00
8.4333E+01
2.3116E-01
1.0217€-01
~6.4622E-01
=6.7143£-01
1.3638E-02
~5.1666E=-02
6.0229E+00
6.8856€E+00
2.4346E-01
2.4072E-02
1.1433€-02
9.4159E-01
1.0250E+02
~4,8721€~05
-5.2084E-06
~2.3410E~03
=2.3451€-01
=1.1671E-03
=1.8108€-02
2.7030E-02
=7.984TE-02
2.5655E-02
=1.C717€+00
2.,0440€-01

APPENDIX B

I=3

3.01126-02
1.6758E-01
2.7636E-04
2.6981E+00
1.9799E+00
2.3218E+00
~6.0683E-02
=1.1201£-01
2.3113€+00
2.5429E-01
3,33206-02
2.4549€-01
=7.42C3E~02
1.3858E-01
-2.1579e-01
2.3113E400
3.4313E+00
B.4676E+01
6.6300E-01
5.0038E~01
-5.6572E-01
~6.2546E-01
1.8032E-02
~B.2411E-02
6.3626E400
6.7556E+00
3.8170E-01
3.6249E-02
1.1573E-02
9.1336€-01
9.9520€+01
=~6.4880E~C5
~1.2235€-03
-3.1912€~-¢€3
-2.22126-01
~6.84G4E-04
-2.1738E-02
6.6332E-02
-1.2952€~-01
2.14T1E-02
=5.4329E-01
2.6608BE-01

=3

3.0197€-02
1.6805E-01
2.7714E~04
2.7057€+0C
1.9801E¢00
2.3220E400
-4.6281E-02
“1.1174E-01
2.3100€+00
2.6263E-01
3.3580E-C2
2.5187€~01
-8.1638E-02
1.4237E-01
~2.2324€-01
2.3100E+00
3.5268E400
8.4491E+01
6.4793E-01
4.45B1E-01
-5.3435£-01
-6.0573E-01
1.2021€-02
-5.4022€E-02
6.15T1E+00
6.7453E400
3.5088E-01
3.8965E-02
1.1604E-02
9.0718E-01
9.8847E+01
-6.346BE~05
-4.6239E-04
-9.72726-04
-2.2611€~01
-5.5751E-03
“3.4182€6~C2
6.6087€-02
-1.3128€-01
1.0312€-02
~5.2800E-01
2.7453E-01

IETA=  2.C0COCCCOE-01

I1=4

3.4777€-02
1.9354E-C1
3.1917E-04
2.1160E400
2.1719€400
2.3145E+C0
-6.9873E-C2
~1.1261€-C1
2.2981E+C0
3.0310€-01
4.0286E-€2
2.9568E-01
~7.7901€-02
2.5109E-01
-1.7449E-01
2.25€1E4CO
6.2354E+60
8.5683E401
9.3740E-01
7-9948€~01
-3.4188E-01
~4.5638E-01
1.3869€-02
-8.5627E-02
6.8144E+4C0
6.3636E400
3.7472E-C1
5.0719E-02
1.1741€-02
8.8051€~01
9.5984E+01
2.68C1E-Co
~1.8876E-03
~2.5369E-03
-2.2120€-01
~1,1560E~C2
~1.8048E-02
1.2699E-01
-1.3450E-C1
-9.8822E-02
1.0732E+00
2.9739€-C1

I=f

4.1634E-02
2.3170E-C1
2.8211E-04
A.T7304E+CO
2.4455E¢00
2.3089€+C0
=T.6TT9E-02
6.1634E-10
2.2829E+C0
3.5347€-01
€.2939E~10
3,5347€-01
6.1864E~10
3,5347€-01
6.1141E-10
2.2829E+00
8.8014E+00
$.0000E+01
1.0722E+C0
1.0722E+00
-2.1909E-11
~2.1911E~11
1.2321€-02
-9.1675E-02
7.5817E+CO
6.3430E¢00
2.1081E-01
6.4571E-02
1.1905E-02
€.5093E-C1
9.2717E+01
3,7276E-10
~4.T441E-C3
~2.1524E-03
=2.3544£-01
6,7421E-11
-1.4377E-18
-8,8548E-10
1.74TTE-09
-2.9201€-C8
2.3579E+00
-5.206¢E-09

2ETA=  2,CCCOCOCCE-01

1=4

3.4912E-C2
1.9430E-C1
* 3,2041E-C4
3.1282E+CC
2.1747E+00
2.314TE+00
=4,7416E~C2
-1.1119E-01
2.2960E+00
3.1468E-01
4.1482€~C2
3.0599E-01
=8.43464E-02
2.6045E-01
-1.8141€-01
2.29€0E+CO
6,4717E+00
B8.5511E+C1
9.1731€-01
7.3517E-01
-3.2391E-C1
~6.6620€-01
9.2459€~C3
-5.5907€-C2
6.4517E+00
6.5528E400
3.4179E-01
5.2803€-02
1.1766E-02
8.7634E-01
$.5485E+C1
3.4743E-04
-8.0001E-0¢
~B.534TE-04
~2.2821E-01
=1.3071E-02
~2.4251E-02
1.3065€~C1
=1.3363E-Cl
~7.6926€-02
1.0717€+00
*2.£275E-C)

1=5

4.2052€-02
2.3403E-C)
2.8594E-06
3.7676E+CO
2.4630E+00
2.3091E+00
=5.2660E-02
£.9426E-10,
2.2803E+00
3.6T88E-01
6.CT31E-10
3.6786E-01
5.9587E-10
3,678¢E-C1
5.8860E-10
2.2B03E+00
9.1642E+00
9.0000E+01
1.0481E+00
1.0481E¢00
=2.C707€-11
-2.0709€-11
8.2142E-03
-5.9672E-02
6.S503E+00
6.3328E+00
1.4438E-01
6.45T1E-C2
1.1905€-02
8.5093E-01
9.271TE+01
5.2692E-10
=3.5561E-03
-2.162BE-03
=2.4T43E-01
4,26492E-10
~2.7950E-18
-7.5505€-10
2.1691E~-09
-3.6558E-08
2.2296E+00
~6.8106E-09

I=6

3.4777E-02
1.9354E-01
3.1917€-04
3.1160E+00
2.1T18E+00
2.3145€+00
-6.9873E-02
1.1241E-01
2.2981€+00
3,0310€-01
~4.0286E-02
2.9568F~0]
7.7901€-02
2.5109E-0L
1.7449€-01
2.2981E+00
6.2354E+00
8.5683E+01
9.3740€-01
7.9948E-01
3,4188€-01
4.5438E-01
1.3869E-02
-B.5627E-02
6.8144E+00
6.5636E+00
3.7472E~-01
5.0719E-02
1.1741E-02
8.8091E-01
9.5984E+01
2.6801E-04
~1.8876E-03
~2.5369E-03
-2.2120€E-01
1.1560E-02
-1.8048€-02
=1.2699E-01
1.3450€~01
9.8823E-02
1.0732E+00
~2.9739E-01

1=6

3.6912E-02
1.9430E-01
3.2061E-04
3.1282E+00
2.1T47€400
2.314TE+00
-4, T416£-02
1.1119€-01
2.2960E+00

3.146BE-01-

-4.1482€-02
3.0599€-01
B.4344E-02
2.6045E-01
1.8141E-01
2.2950E+00
6.4717E+00
8.5511E+01
9.1731E-01
T.3517€-01
3.2391E-01
4,6620E-01
9.2459E-03

-5.5907E-02
6.4517E+00
6.5538E£4+00
3.4179€-01
5.,2803E-02
1.1766E-~02
8.7634E~01
9.5486E+01
3.4T43E-04

~8.0001E-04

=8.534TE-04

-2.2821€-01
1.3071E-02

-2.4251E-02

-1.3095€-01
1.3363E~01
T.6925E-02
1.0717€+00

-2.6375€-01

1=7

3.0112€e-02
1.6758E-01
2.T636E-04
2.6981E+00
1.9759E+00
2.3218E+00
~6.8683E-02
1.1201E-01
2.3113€400
2.5429E-01
=3.3328E-02
2,4549E-0])
T4203E-02
1.3858E-01
2.1579€-01
2.2113E+00
2.4313E4C0
B8.45676€+01
6.6300E-01
5.0038E-01
£.6572E-01
6.2545€-01
1.8032€-02
=8.2411E-02
6.3626E400
6. 1556€400
3.8170€-C?
2.6249E-02
1.1573E-02
9.1336€-01
9.9520€+01
-6.4880€-05
-1.2235€~-03
-3.1912€~-03
-2.2212E-C1
€.8495E~04
=-2.1738E-02
~6.6332E-02
1.2952€-01
-2.14718=-C2
=5.4329E-01
-2.6608E-01

1=7

3.0197€-02
1.6B05E-C1
2.TT14E-04
2.7057E+00
1.9801E+00
2.3220E+00
-4.62081E-02
1.1174E-0}
2.3100€+00
2.€263E-01
-3,.3580E-02
2.5187€-C1
8.16385-02
1.4237€-01
2.2324E-01
2.3100E +00
2.5268E+00
B.4491E+01
€.4753E-01
4.4581E-01
5.34356-01
6.0573E-01
1.2021€-02
-5.4022E-02
6.157T1E+00
6.T453E400
2,5088E~01
2.89€5E~02
1.1604E-02
9.0718E-01
9.8847E401
~6.3467E-05
=4,6239E-04
-9.7272E-04
-2.2611€-01
5.5751€-03
=3.4)182E~02
-6.6087E-02
1.3128E-01
=1.0313€-02
~5.2800E-01
=2.7693E-0}

2.7395E-02
1.5266E-01
2.5142E-04
2.4546E400
1.86B6E+00
2.3280E+00
-7.1064E-02
€.TO0S9E-02
2.31B6E+CO
2.2951e-01
-1.3773€-02
?.25¢0€-0)
4,06422E-02
5.84E9E-02
2.2277€-01
2.3186E+00
1.4450E+00
8.4514E+01
3.39C0E-01
1.3644E-01
€.86475E-0]
1.08285-01
2.0458€-02
-7.87%1E-02
€.15625400
&.8940E+00
2.8516E-01
2.27276-02
1.1417E-92
9.447TE~01
1.0264E+02
~3.2605E~05
-1.5055E-C3
~4.40€69€-03
=-2.3254E-01
-1.8122£-03
~1.0044E-02
=2.7714E-02
1.7473E-02
=4.0682E-02
-1.0722€+00
-1.7267E-01

1=8

2.7517€-02
1.5314€-01
2.52%4E-06
2.4655€+00
1.8727E+00
2.3282E+00
~4,7752€E-02
€.7121E-02
2.3176E+00
2.3721E-01
-1.3705€-02
2.3203E-01
£.1633E-02
5.98€5€E-02
2.3004E-01
2.3176%+00
1.47STE+00
B.43233E+01
3.3116E-01
1.0217€-01
€.4622E-01
€.7143E-01
1.3628€-02
=5.16€66E-02
6.0229E+00
€.8BE6E+00
2.4346E-01
2.4072E-02
1.14235-02
§.4159€-01
1.02€0E+02
-4.8722€-05
~S.2084€E-04
~2.3410E-03
=2.3451€-01
1.1671€-03
-1.8108E-02
~2.7020E-02
T7.9847E=-02
-2.5655€-02
=1.071TE+00
=2.0640€-01

1=9

2.,68T6E-C2
1.4957E-01
2.4666E-04
2.4081E+00
1.8490E+00
243299E+00
< 2214E-02

0.
2.3203E¢00
2.2346E-(1
1.8260E-11
2,2346F=C1
4.6614E-12
-2.T617E-11
2.2346E-C1
2.3203E+00
-6.8196€E-10
B.4499E+01
-7.5101£-11
+«5101E~11
T7.2413E~-01
T7.2413€-C1
2.1593E~-02
-7.7503E-02
6.1150E+00
6.9268E+00
2.1459E-C1
1.8312€~02
1.1367€~02
9.5525E=-01
1.04CAE+02
1.0406E-09%
~1.6617€-03
=-5.19766-C3
-2.3695E~-01
~1.2511E=-11
1.42T4E-25
-5.0850E~15
-4.3B86E-13
1.2784E-14
—1.2T13£+00
=1.1252E~1%

1=9

2.7017€-02
1.5035€6-01
2.4T95E-04
2.420TE+00
1.8559E+00
2.3304E+00
—4.8464E-02

0.
2.3194E400
2.3039E-01
1.8259E-11
2.3039E-01
3.1580E-12
-2.7906E-11
2.3039E-CY
2.3194E400
~6.89356-10
8.4327E+01
-7.3231€-11
-7.3331E-11
6.8268E-01
6.8268E-01
1.4395E-02
-5.0833E-02
5.9958E +00
6.9211E+00
1.4391E-01
1.8312€6-02
1.1367€-02
9.5525E-C1
1.04C8E+02
1.0694€-09
~1.1398E-03
~3.49826-C3
-2,3825E-C1
-1.73996-11
1.5480E-28
~5.7307€-15
-4.2127E-13
9.6535€-15
-1,2736€400
-8.9674E-18

1=10

1=10
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P/RrOASTSQ
P/PTINF
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RHD
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P/RIASTSQ
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PJPINF
RHO

APPENDIX B

1=z

2.T1C4E-C2
1.5C84E~01
2.4E75€~C4
2.4ZBSE+(O
1.8€6C2E+00
2.320¢€E+00
~2.4£10€-02

0.
2.31B8E+CO
2.37%82e-Q1
4.0728E-1¢
2.3752€-C1
Q0.

0.
-2.3752€~(C1
2.3186E+400

Q.
3.4) 81E4(1
9.

2.
-6, 4121€-CL
-5.4131E-C]
T.1€7%€E-03
~2.5110E-02
5.81CCE+0Q
6.91T6E+00
T.2745E-02
1.8212€-C2
1.1267E-C2
9.5528E-01
1.C40BE+02
1.2%43E~C9
«0218E-04
~1.7€41E-C3
-2,412%€-01
-1.C273E~-14
1.7272€-20
~1.5407€-15
~5.1C42E-14
5.5¢07E-16
~1.2€27E+00
6.3240E-16

1=:

2.71278-C2
1.5097E-01
2.4296E-C4
2.42C6ECO
1.8€13€+¢00
+23CTE+00
~1.2379€-02

0.
2.3182E+C0
2.4124E-01
4,1374E=-16
2.4124E-01
0.
0.
-2.4124E-C1
2.3182E+00

Q.
B.4C53E+C1
0.

0.
-6.2C65E=-01
=-%.2C045E~-01

2.5983E-C2

~L.2531E-C2

5.56%46E+C0
5.9367E+CO
3.6737E-C2
1.8212E-C2
1.1267E-C2
9.5525€-01
1.04CBE+0Q2
1.3231€-CS
=3.1¢97E-C4
=-3.91C1€E-C4
~2,4431E-C1
1,2660E-14
3.1893E-20
4.1139E-16
~7.4€T8E-15
6.3292E-16

1s2

2.T5T19€-02
1.5248€-01
2.5311E-04
2.4710E+00
1.8718E+00
2.3284E+00
~2.4141E-02
~€.6559E-02
2.3165€+00
2.4497€~-01
1.4259E-02
2.3870E~C1
-$.685E-02
6.19116-02
=Z.3745€-01
2.2165€E+00
1.5209€+00
8.4150€+01
3.2333¢-01
¢.6516E-02
~£.0775E-01
~6.3441E-01
€.81926-03
-2.5487€-02
5.8234E400
6.8755E400
2.0897E-01
Z.¢951€-02
1.1466E-02
§.3484E-01
1.0186E+02
=7.6£25E-05
=3.0924E-04
1.1708E-02
-2.3809E-01
=1.2979€-02
-4, E6L24E-02
2.6111€-02
=-8.3B20E~02
1.3G98E-02
~31+CE04E+00
2.6182E-01

1s2

2.7586E~02
1.5352E-01
2.5318E-04
2.64T1TESOO
1.8674E+00
2.3282E+00
=1.2158E-02

- =b.5440€-02

2.3158E400
2.4895E-01
1.5368E~02
2.4235E-01
-£.8968E-02
6437TTE-02
-2.4113E-01
2.2158E400
1.5775E+00
8.4058€+01
3.1943E~0)
4.6462E-02
-5.8855E-01
—6.1578E-01
3.4096E-03
-1.2681€~02
S$.T013E+00
6.8E£56E+00
1.9€20E-01
2.0530€-02
1.1507€-02
9.2652€~01
1.0095E+02
~$.9532E-0%
9.8550E-06
£.9404E-02
~2.4104E-01
-3.6754E-02
-1.1256E~01
2.5556E~02
=-8.B294E-02
7.2228E~03
~1.0440E+00
2.1988€-01

(=3

3.0202€-02
1.68C8E-01
2.7719€-04
2, 7061€+400
1.9735E+00
2.3219€+00
-2.35421€-C2
~1.1054€-01
2.3Ce5E+0C
2.7141E-01
3.4762€-02
2.58756-C1
-8.8995E-02
1.4718E-01
-2,3067€~01
2.3Ce5E+00
"3.6481E+00
8.4305€+01
6.3287€-01
3.6955€-01
-5.0304E-01
-5.9212E-01
6.0107E-03
-2.6551E~-02
5.8888E+00
6.7321E+00
3.2722E-01
4.3774E-02
1.1660€-02
8.9624E-01
9.T666E+01
=3.3685E-05
3.69B6E-C4
3.3731€-03
~2.3120€-01
-2.1970E-02
~6.9163E-02
6.5274E~02
=1,3259E~01
3,5973E-03
=5.1626E-01
2.7651E-01

1=3

3.0173E-02
1.6792€-01
2.75692E-04
. T03SE+00
1.9656E+00
2.3216E+00
~1.1782€-02
-1.0889€-01
2.3075€+40C
2.7898E-01
3.6382€-02
2.6270E-01
=9.2075€-02
1.5060€-01
=2.3411E-01
2.3075E¢C0
3.7342E4+00
8.4219€E+01
6.2536E~01
2.9152€-01
~4.8741E-01
~5.9135€E-01
3.0CS3E-C3
=1.3147€E-02
5.7334€+00
6.7205E+00
3.1669E-01
4.B460E-02
1.1715€E-02
8.8590€-01
9.6528E+01
2.6586E-CS
8.0386€E-04
1.0265E-02

=2.3430E-0V

~4.8152E-02
~1.3001E-01
6.4610E-02
~1.3251€-01
1.6753E-02
=5.1609€-01
2.6114E-01

=4

2.4931€-02
1 9440€-C1
2.2058E~C4
3.1258E+00
2.17CBE+00
2.3147E+00
=2.4175€-C2
~1.09865E~01
‘2.2938E+C0
3.2703€-01
4.30C3E-02
3.1€59E-C1
-9.1182E-02
2.7C60E-C1
=1.8861E-01
2.2538E+00
8.7280E+00
8.5332€+01
8.9726€-C)
6.2685€-01
=3.,0596E~C1
-5.05C8E-01
4.6229E-C2
=2.7373E-C2
6.0321E400
6.5449E+C0
3.1712€E-01
$.5813E-C2
1.1801E-C2
8.6376E-C]
9.4770E+01
4o TO34E-D4
4.6T21E-Cé
1.9370E-C3
—2.3689E-C1
-1.3907E-C2
=3.8137€-02
1.3434E~C)
=1.3047E-01
-6.5029E~C2
1.0604E+00
2.0594E-C1

——I1ETA=—-1,COCGCOOOE~01— -

4 ,2234E-02
2.3560E-C1
3.0853E~-04
3.7932E+00
2.4T4BE+00
2.3093E+00
~2.7184E-C2
5.1162E-10
2.27T4E+ 00
3.8359E-C1
$.2487E~10
3.8359E-01
5.1267E-10
3,83596~01
5.0516E~10
2.2774E+00
9.5609E+00
9.0000£+01
1.C240E+00
1.0240€+00
-1.9506€-11
~1.9510€-11
4.10T1E-02
~2.8942€-02
6,2736E+00
6.3260E+00
T.4461€-02
6.45T1E-C2
1.1905E~C2
&8.5%5093E~-01
9.271TE+01
6.1543E-10
-C289€E-C3
~1.1165E-03
~2.6269E-01
1.4074E-09
-7.9425€E~18
-5.2821E~10
3.1798E-09
58BE-CE
+2963E+00
=1.0940E-08

ZETA= 5.C0C00000E-02

=4 .

2.48508-02
1.9417€~C1
2,2021E-04
3.1261E400
2.1655E+C0
2.3145E+C0
-1.22C9€~C2
=1.0852E-01
2.2925E+00
3.33536-C1
4.411BE-C2
2.2287€-C1
~9.45¢TE-02
2.7615€-C1
=1.9217€-01
2.2925€+0C
6.8685E+400
8.5243E+01
8.8724E~01
5.3982E-01
~2.9700E~C1
=5.1549€-01
2.3115€-C2

~1.3535€-02

5.8040E+00
6.535BE+00
3.0821E-01
S.81L9E-C2
1.1328E-02
B8.6419E-C1
9.4227E+01
S5.76(3E-04
1.1788E~03
S<1913E-03
~2.4178E-C]
~2.7393E-02
-5.6236€-02
1.35708-C1
-1.2630€-C1
=2.44408-C2
1.0440E+00
1.5172e-C1

&,2413E-02
2.3604E-01
"3.8925E-04
3,8002E+00
2.47BLE+CO
2.3093E+00
~1.3827€-C2
4.1111E-10
2,2759€+00
3.9207E-01
4,2416E-10
3.9207E-C1
4.1155E-10
3.9207E-01
4.0422€~10
2.2759€+4C0
9. T7746E+Q0
9.0000€E+01
1.0120€E+00
1.0120E+00
-1.8907E~11
~1.8909€-11
2,0536E-03
~1.4274£-02
5.9226E+00
6.3241E400
3.7864E-02
6.45T71E-Q2
- 1.1905€E-02
8.5093E-01
9.2717€E+01
5.9700€-10
-1.0892E-03
-5.6T788E-04
-2.T176E-C1
2.8286E-09
=2.1742€E-17
~3.7104E-10
4.7610E-09
-5.102326-08
«2T41E+00
-1.8380E-C8

126

3.4931E-02
1.9440E~-01
3.2058€-04
3,1298E+00
2.1708E+00
2.314T7E+00
-2.6175E-02
1.096%£~C1
2.2938E+00
3.2703E-01
-4.3003E-02
3.1699€-01
9.11826~02
2.7060E-01
1.8861E-01
2.2938E+00
6. T2B0E ¢+00
8.5332¢+01
8,.9726E-01
6.2685€-01
3.0596€-01
5.0508E~-01
4.6229€E-03
=2.7373E-02
6.0321E+00
6.5449E+00
3.17126-01
5.5813E-02
1.1801€-02
8.6976E-01
9.4770E+01
4.T034E-04
4.6721E-04
1.9370E-03
~2.34689E-01
1.8907E~C2
~3.8137€-02
=1.3434E-01
1.3047€-01
4.5029€~-02
1.0604E+00
=2.0594€-01

1=6

3.4390E~-02
1.9417E-01
3,2021E~04
3.1261E400
2.1655E¢00
2.3145E+00
=1.2209€-02
1.0852E-01
2.2925€E+00
3.3353¢-01
~4.4119€-02
3.2287€-01
9.4567E-02
2.7615€-01
1.9217€-01
2.2925€+400
6.86B5€+00
B.5263E+01
8.8724£-01
5.3982€-01
2.9700€-01
5.1569€-01
2.3115€-03
~1.3%35£-02
5.8040E+00
6.5396E¢00
3.0821€-01
5.8109€E-02
1.1828€-02
B.6479E-01
9.4227E+01
5.7603E~04
1.1780E-023
5.1913£-03
~2.4178E-01
2.T393E-02
~5.6236E-02
~-1.3570E-01
1.2630E~01
2.4440E-02
1.0440E+00
=1.5172E-01

2.0202€-02
1.68CaE~01
2. T719E-04
2.T061E+00
1.9735E+00
2.3219E+C0
-2.3421E-02
1.1054E-01
2.3085E+00
2.T141E-01
-3.46762E-02
2.5875€-01
8.8995£-02
1.4718E-01
2.3067E-01
2.3085E+00
3,6481E+00
8.4305€+01
6+3287E-01
3,€9%5€-Q7
5.0304E-01
5.9212€-01
6.010T€-03
-2.6551E-02
5.8B888E+00
6.7321E+00
3.2722€-01
4.3TT4E-02
1.1660€-02
8.98634E-01
S+ T666E+01
~3.3684E-0%
3,6986E-04
-3.3732€-03
=-2.3130E-01
2.1970E-02
-8.9193€-02
~&.52T4E-02
1.3259E-01
-3,5972E-03
=5.1626E-01
-2.7651E-01

1=7

3.0173€-02
1.67926-01
2,T692E-04
2.7035€+00
1,9656E+00
2,3216E+00
-1.1782E-02
1,0889€E-01
2.3075E+00
2.7598E-01
-3.6382E-02
2.6270E-01
9.2075€-02
1,5060E-01
2.3411E-01
2.3075€+00
3.T342E+400
8,4219E+01
6.,2536E-01
2.91%52E-01
4,8741€~-01
S.9L3%E-01
3,0053E-03
~1.3147E-02
5.T7334E+00
€.7205E+00
3.1669€E-01
4, 8460E-02
1.1715€-02
8.8590€-01
S.6528E+0)
2,8586E-05
8.03B6E~04
1.0265€-02
=2.3430E-01
4,0152E-02
~1.3001E~01
-6.46106-C2
1.3251€-01
-1.6751€-02
-£.1609E-01
~2.6114E-01

2.7519€E-C2
1.5348€-01
2.5311E-04
2.4T10E+00
1.9718E+00
2.3204£+00
~2.4141E-02
6.655SE-02
2.31¢5E+00
2.4457E-01
-1.4259€-02
2.3870€-01
£.6866E~02
6.1911€-02
2.3745E-01
2.3165€400
1.53C9E«00
- 8.4150€+01
3,2333E-01
4,6514E-02
6.0775E-01
€.3441E-01
6.01926-03
-2.5487E-02
5.8234E400
6.8755E#00
2.CB97E-01
2.6951€-02
1.1466E-02
S34E4E-01
1.0186E402
~7.66256-05
~3,0924£-04
1.17¢8E-03
-2.3809€-01
1.2979e-02
-4.6624E~02
-2.6111E-02
8.3820E-02
-1.3098€6-02
~1.0604E400
-2.6182€6-01

2.7586€-02
1.53526-01
2.53186- 04
2.4717E+00
1.8674€+00
2.3262E+00
~1.2168E-02
£.5440E-02
2.3158E400
2.4895E-01
-1.5368E-02
2.42356-01
5.8968E-02
6.3777€-02
2.41123€-01
2.31586400
1.5T75E400
B.4058E+0)
3.1943E-01
A.64€2E-02
5.8855€-01
£.1598E-01
2.4054€~03
~1.2601€6-02
5.7013€400
6.0656E+00
1.9620E-01
3.05306-02
1.15076-02
9.26526~01
1.0055E402
-$.95226-05
.8955E-06
€.94C4E-0)
~2.4104€-01
3.6754£-02
-1.1256€-01
-2.55%6£-02
£.082948-02
-1.2220€~03
~1.0440E+90
-3.1988E-01

=9

2.71046-02
1.5084€-01
2.4875E-04
2.4205€ 400
1.8602E +00
2.3306€ 400
-2.4510E~02

0.
2.3186E+00
2.37528-01
1.8258¢6~-11
2.3752€-01
1.6992E~12
~2.8204E£-11
2.3752E-01
2.3186E+00
=6.9697€-10
8.4151E+01
~T.1564E-11
=7.1568¢6-11
6,4131E-01
6.4131E-01
7.1975€-03
~2.5110E-02
5. 8100E+00
6.9) T6E+00
T.2745E-02
1.8312€~02
1.1367€-02
9.5525€-01
1.0408E+02
1.2743€-C9
-6.021BE~04
~1.T7641€-C3
=2.4125€-01
=2.9T34E~11
~T.9347€-26
=-5.5062E-1%
-3.8572E-13
5.0008€-15
=1.2637E+00
2.7816E-15

1=9

2.71278-02
1.5097€-01
2.4098E-04
2.4306E+CO
1.8613E+00
2.33C7E+00
~1.2379g-02

0.
2.3182E+00
2.4124E-01
1.82%8E-11
2.4124€-01
8.8642¢-13
~2.8380E-11
2.4124€-01
2.3182€+00
~7.0094E-10
B8.4059E+C1
~7.0682E-11
=7.0682€-11
6.20€56-01
£.2065¢-01
3.5988E~C3
=1.2531€-02
5.6946E+C0
6.916TE+00
3.6737€-02
1.8312€-02
1.1367€-02
9.55285€6-01
1.0408E+02
1.3331E-09
~3.1699€-04
-8.91 01E-0%
~2.4431E-01
-4.982BE~11
~1.1580E-25
~4.1254E-15
~4.0362€~13
2.,2990E-15
~1.2615E+00
2.5025€~-15

I=10
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2-4902E-C4

2.4311E2€0

1.8616E+00

2.3307E4CC
a

2.42186-01
4.17086-16
2.4318E-01

318€-C1
-3180E+00

0.
8.4C11E+C)

0.
=6.1032E-01
~6.1032€-01
1.7994E-03
6.2781E-03
5.8316E+00
6.9164E+00
1.851TE-G2
1.8312€-02
1,1367€-02
9.5525E-01
1.04C8E+02

+3458E-09

+1524€-25
»2612E-16
«3249E~-13

1.8029E-16
=1.2145E+00
-1,0409E~15

1=1

2.7135E-C2
1.5101€~01
2.4903E-04
2,4313E+C0
1.8617E+00
2.3307€+CO
+1368E-03

2.31719E+00
2.44]18E-CY
4.1879E-16
2.4418E-01
0.

0.
=2.4418E-01
2.3179E+00

0.
8.3586E4C1

0.
=6,0516E-01

+1464€-03
5.5589E+C0
. 6491 64E+00
9.3C83E-C3
1.8312€-02
1.1367€-02
9.5525€~-C1
1.0408E+02
£.3462E-09
-8.5887E~05
-2.2577E~C4
~2.4960€-01
5.0508E-15
1.9014E-29
-4.2621E-16
~1.3249E~13
1.7630€-16
~1.1866E+00
6.3340€-16

.. 2.713265¢02_
. 1.5100E-01

1=2
2.7584E-02

1.5351E-01

_ 2.5315E~04
2.4T15E+00

2.5098E-01
1.6694E-02
2.4443E-01
-5.9362E-02
6.54T4E~02
~2.4286E-01

2.3152E+00

1.6199E+00
- B.4014E+0L1
2.1747E-01
2.4348E-02
«7895E-01
+0693E-01
048£-03
«3309E-03
5.6249E+400
6.8543E400
1.09526-01
3.4738E~02
1.1555E-02
9.1682E-01
9.989T7E+0}
«1250E~04

1.6924E~04

1.9393E-02
=2.4318E~01
~7.8233E-02
-2.5869E-01
2.52%9E-02
-$.3]188E-02
4.0254E-03
=1.0284E+00
3.7466E-01

i=2

2.7581€E-02
1.5350€~01
2.5313E-04
2.4T13E+00
1.8553E+00
2.3276E+400
684€-03
«2781E~02
2.314TE+00
- 2.5199€-01
1.8001E-02
2.4565E-01
-5.8962€~02
6.6954E-02
~2.4360E-01
2.3147E+00
1.6569E+00
8.3995€+01
3.1650€-01
2.65T6E-02
2.7415€-01

240E-04

$.6005E+00

1.1610E-02
9.0602E-01

=5.7231£-01
2.5108E-02
-9.8159E~02
2.1674E-03
-31.0162€+00
4,2297E~01

1.8617E+00

APPENDIX B

1=3

3.0150€-02
1.87796-01
2.76T1E~04
2.7015€+00
1,9585E+00
2.3212E+00
-5.9061E-03
-1.0731€-01
2.3067€400
2.7829€-01
3,7929E-02
2.6501€-01
-9.3039E-02
1.5298€-01
-2.3554€-01
2.3067E+0C
3.7944€400
8.4182E401
6.2160E~01
2.1552E-01
-4.7959E-01
-5.8902E-01
1.5027€-03
-6.5340E-03
5.65C9E+00
6.T098E+00
3.1034€-01
$.2711€-02
1.1765€-02
8.7654E-C1
9.5508E401
1.1078E-04
1.0133€-03
2.2316€-02
-2.3570E-01
-8,2406E~02
-2.2743E-01
6.4206E-02
-1.3109E-01
8.896BE-04
-5.2266E-01
2.3038e-01

1=3

3,01376-02
1.67726-01
2.7659E-04
2.T0G3E+00
1.9529E+00
2.320BE+00
~2.9566€-03
~1.0607E-01
2.3061€+00
2.7943E-01
3.91476-02
2.6635€-01
=9,3137E-02
1.5457€-01
=2.3606€-01
2.3061E+00
3.8347E+00
8.4168E+01
6.1972E-01
"1.66T5E-01
~4.75¢9E-01
-5.8882E-01
T.5134E~04
=3.2556E~03
5.60B4E+00
6.T002€400
3.0602E-01
5.6288E~02
1.1807€-02
6.6873E~01
9.4658E401
2.1174E-04
1.1085€-03
+.2579€-02
=2.3615€-01
-1.2072E-01
-3.6561E-01
6.3985€-02
=-1.2831E-01
4.T217E-04
-5.3251€-01
1.8670E-01

ZETA=
=4

3.4856E<02
1.9398€-01
3.1989€-04
2.1231E+00
2.1614E+00
2.3143E+00
-6.1338E-03
-1.0773€-01
2.2918E+00
3.3685E-01
4.4892E~02
3.2565€-01
-9.6137€-02
2.7913€-01
-1.9384E-01
2.2918E+00
6.9441 €400
8.5201€+C1
8.8223€-01
4.6483E-01
-2.92£2E-C1
-5.3081 E-01
1.1557€-C3
-6.7266E-03
5.6859E400
6.5362E400
3.0441E-01
£,9749E-02
1.1848E-02
8.6125€-01
9.3842E40)
6.63T4E-04
1.5518€-C3
$.3091€-03
-2.4420E-C1
-3.6304E-02
-7.7468E-02
1.3627€-01
-1.2183E-C1
=1.2744E-C2
1.0284E+00
1.04€3€-C1

IETA=
1=4

3.4835€-02
©1.9386E-01
3.19706-04
3.1212E+400
2.1588E+00
2.3142€+00
=3.07461E-C3
~-1.0723€-01
2.2914E+C0
3.3853E-01
4.5301£-02
3,27%4E-C1
~9.6846E-02
2.8070€-C1
=1.94£0E-01
2.2914E+00
6.9841€+00
8.5181E+C1
8.7973E-01
3.8810E-01

=2+9028E-01 .

=-5,5090E-01
5.7787E-04
-3,3525E-03
5.6258E+00
6.5337€+00
3.0254E-01
6.0842E-C2
1.1861E-02
8.58S0E-01
9.3586E+01
7.3298E-04
1.740SE-03
1.4299E-02
—2.4532€-C1
=4.3769€-02
-9.9430E-02
1.38652€-C1
-1.1758€-01
=6.4T65E-03
1.0162E+400
6.T245€-02

2.50C00C00E-02

1=5

4.2434E-02
2.3615e-C1
3.8944E-Ch
3.8021£+00
2.4790E+00
2.3094E+C0
-6.9720€-03
3.2059E-10
2.2751€E¢CO
3.9649€-01
3.3364E-10
3.9649E-01
3.2081€-10
3, 9649E-01
3.1347E-10
2.2751E+00
9.8859E+00
9.0000E+01
1.0060E +00
1.0060E+00
~1.8607€-11
-1.8609E~-11
1.C2€8E-02
-7.C847E-03
5.7446E+00
6,3236E400
1.9091E-02
6.45T1E-02
1.190%€-02
8.5093E-C1
9.2T17E+01
5.95026-10
~5.6463F-04
=2.B8635E-04
-2.7666E£~01
4.6698E-09
-5.8397€-17
-2.8226€-10
T7.3261E-09
=5.4115E~-08
2.2599E+00
=-3.1422€-08

1,25C000C0E-02

1=5
4.2439E~02
2.3618E-01
3.8949€-04
3.8025E+400
2.4792E+00
2.3094E+C0
~3.4979E-03
2.4981E-10
2.2747€+00
3.98T4E-01
2.6287E-10
3,.S8T4E-(]
2.4993E-10
3.68T4E-01
2.4259E-10
2.2747€+00
. 9.9426E+00
9.0000E +01
1.0020E +00
1.0030E +00
=1.08457E-11
-1.8480E-11
5.1339E-04
-3,5262E-03
5.6551E+CO
6.3235E+400
9.577T9E-03
6.45T1E-02
1.1905€-02
8.5093€-01
9.2717E+01
5.9492€-10
-2.6727E-04
~1.4366E-04
=-2.7920£-01
6.9629€-09
-1.5138E-16
-2.3695E-10
1.1432€-08
-5.5795€-08
2.2516E+00
-5.2025€-08

=6

3.4856E-02
1.9398€-01
3.1989E-04
3.1231€+00
2.1614E+00
2.3143E+00
-6,1338E-03
1.0773E-01
2.2918E+00
3.3685E-01
-4.4892E-02
3.2595E-C1
9.6137€-02
2.7913E-01
1,9384E-01
2.2918E+00
6.9441E+00
8.5201E+01
8.8223E-01
4.6483E-01
2.9252€-01
5.3081E-01
1.1557€-023
~6.7266E-02
5.6859€+00
6.5362E+00
3.0441E-01
5¢9T49E~-02
1.1848E-02
8.6%125€-01
9.3842E+01
6.63T4E-04
1.5518€-03
9.3091E-03
=2.4420E-01
3.6304E-02
~T.7468E-02
«1.3627€-01
1.2183€-01
1.2745E-02
1.0284E+00
=1.0463E-01

=5

3.4835€-02
1.9386€E-01
3.1970E-04
3.1212E+00
2.158BE+00
2.3142E+00
-3,0741E-03
1.0723€-01
2.2914E+00
3.3853E-01
~4.5381€£-02
3.2754E-01
9.6846E-02
2.8070E-01
1.9460E~01
2.2914E+00
6.98415400
8.5181E+01
8.7973E-01
3.8810E-01
2.9028E-01
5.5090E~-01
5.7787€-04
-3.3525€-03
5.6258E400
6.5337£400
3.0254€-01
6.0842E-02
1.1861E-02
8.5890E-01
9.3586E+01
7.3298E-04
1.7405E-03
1.4299€-02
=2.4532E-01
4.3T69E-02
~9.9430E-02
~1.3652E-01
1.1758E-01
6.4T66E-03
1.0162E+00
-6.7265E-02

=7

3.0150E-02
1.6779€-01
2.7671E-04
2.7015E+00
1.9585E400
2.3212E+00
-5.9060E-02
1.0731€-01
2.3067€+00
2.7829E-01
-3.7929€-02
2.6501E-01
9.3039€-02
1.5298E-0)
2.3554E-C1
2.3067E+00
3, 7944E+00
8.4182E+01
£.2160E-01
2.15%28-C1
4.7959E-01
5.8902E-01
1.5027E-02
-€,53406-02
5.65C9E+00
€. 7056E+00
2,1034€-01
5.2711€-07
1.17¢5E-02
8.7654€-0)
9.5508E+03
1.1078E-04
1.0133€-03
2.2316E-02
-2.3£70E-0)
8.2406E-02
-2.2743E-01
-6.4206E-02
1.3109E-01
~B.8955E~04
-5.2266E-01
=2.3038E-0)

1=7

3.0137€-02
1.6772€-01
2.765%59€-04
2.7003€+00
1.9529E400
2.3208E+00
-2.9566€-02
1.0607E~01
2.3061 €400
2.7943E-01
~3.9147€-02
2.66356-01
9.3137€-02
1.5457€-01
2.3606€-01
2.3061€+00
3.8347€+00
8.4168E+01
6.1972€~-01
1.6675€-01
4.7569€-01
5.88826-01
7.5136€-04
-2,2556€-03
5.6084€ +00
6.7002E+00
2.0602€~01
5.6288E-02
1.1807€-02
8.6873E-C1
9.4658E +01
2.1174E-04
1.1085€-03
4.2579E-02
~2.3615€-01
1.20726-01
-3.65616-01
-6.35856-02
1.2831E-01
-4,7203€-04
~5.3251E-01
-1.8670€-01

2.7584E-02
1.5351£-01
2.5315E-04
2.4715E400
1.8617€+00
2.3279E+00
-6.1165€-03
6.4102E-02
2.3152€+00
2.50SBE-01
-1.64654E-02
2.64425-01
5.93€2£-02
€.54T4E-02
2.4286E-01
2.3152E+00
1.6169€+90
8.4014E+01
2,1747€-01
2.4348E-02
5.78¢5E-01
6.0653E-01
1.7048E-93
-£.3309€-03
£.6249E+00
€.8543E490
1.8953€-01
2.47295-02
1.15%8E-02
9.1682€-01
$.98$7E+01
~1.1250E-04
1.6924E-04
1.9393¢5-02
—2.431RE=N1
7.8223E-02
-2.5869€E-01
-2.5259€-02
G.3188E-02
-4.02565-03
~1.02€4E+00
=2,74€6E-01

18

2.7581€-02
1.5350€-01
2.5312E-04
2.4712E+400
1.8553E400
2.3276E+ 00
~23,06P4E-03
€.2781E-02
2.3147€+00
2.51$8E-01
~1.80C1€-02
2.4565E-01
5.8962E-02
6.6954E-02
2.4380E-01
2.3147E+00
1.6%ESEY00
28.3995€+01
3.16%0E-01
2.6576€-02
5.7415€-01
€,0256E-01
68,.5240E-04
=2,1640E-03
5.60C5E+00
6.8416E+00
1.84¢55-01
3.9476€-02
1.1610£-02
5.0602E-01
$.8721€+01
=1.1224£-04
2,462TE-04
4,T7364E-02
=2.4659E-01
1.4540E-01
-£,7221E-01
-2.5108¢-02
9.8159€E-02
~2.167¢E-03
=1.C1625+00
~4.2297€=-01

1=9

2.71136-02
1.5100E-01
2.4902E-04
2.4311E+00
1.8616E ¢00
2.3307€+00

-6.2399€-03
0.
2.3180€+00
2.4318E-01
1.8258E-11
2.4318€-01
4.5428E-13

-2.8441E-11
2.4310€-01
2.3180E+00

-1.0300E-10
8.4011€ +01

-7.0241E-11

~7,0241E-11
6.1032€-01
6.1032€-01
1.7994£-03

-6.2781E-03
5.6316E 400
6.9164E+00
1.8517€-02

. 1.8312F-07
1.1267E-02
9.5525€-01
1.04CBE 02
1.24586-09

-1.6569E-04

-4.4912E-06

~2.4713€-01

-8.26469E-1"

-2.6878E-25

-2.4548E-15

-4.C3¢3E-12
1.2158€-15

-1.2145E+00
2.6197€-15

1=9

2.7135€-~-02
1.5101€-01
2,4903E-04
2.4313€+00
1.8617E+00
2.33CTE+00
=3.1368€-03

0.
2.3179E+C0
2.44)8E-C1
1.8258E-11
2.4419€-01
2.3029€-13
-2.8483E-11
2.4418E-01
2.3179€+00
=7.040TE-10
8.39B6E+01
=7.0020E-11
-T.0020E-11
6.0516E-01
6.0516E~-01
8.9969E~04
=3.1464E~-03
5.598SE+0N
6.9164E+00
9.3093E-03
1.8312€-02
1.1367€-02
9.5525€~01
1.040B8E+02
1.34R2E-09
-8.5887€-05
=2.257TE~C4
-2.4960E-01
=1.3545€-10
-6.2701E-25
~4.9673E-15
-4,0363E-13
6.0096E~15
=1.1866F+00
5.2931E~15

1=10

I=10



APPENDIX B

i=} =2 =3

14 2.7135E-02 2.7578E-02 3.0123€~02
P/ROASTSQ  1.5701E-01 1.5348E-01 1.6764E-01
PIPTINF 2.4906E-04 2.5310E~04 2.7645€-04
P/PINF 2.4313E4CC  2.4710E+00 2.6990E¢00
RHD 1.8012E+C0  1.8222E+00 1.94CBE+00
') 2.3726LE400  2.3253E400 2.3204€+00
v 3.7731E-C6 -5.766TE-07 -3,1874E~C6
" -1.3225€=13 =5.7929€-02 ~1.0507E-01
uc 2.3137E4CC  2.3121E+00 2.3054E+00
ve 2.4478E-01 2.5280E-01 2.8057€-01
wC -1.3183E-13  2.2772E-02 4.0118E-02
vce 2.4478E-C1 2.47T75E~01 2.6757E-01
wee -1.3225E-13 -5,%216E-02 -9.3470£-02
VX ~1.32256-13 " 7.1792E-02 1.5593€-01
Al -2.4278E-C1 =2.4346€~01 =2.3667€-01
vz 2.3137E4CC  2.3121E400 2.3054E+00
PSINDR -3.2751E-12 1.1785E¢00 3.8695E¢00
THETNOR 8.3G61E+C]l  £.3992E+01 8.4152E401
XBAR 7. 3.1552E-01 6.1784€-01
XBHLD o. ~6.9800E~11 ~6,9800£~11
YBAR ~6.,0000€-01 =S.6335E-01 ~4.7178¢-01
YBHLD ~6.0000E~61 6.0000E-01 6.0000E-01
ETA 9. [ c.

[ =3.1464E-02 -3,1640E-03 -3.2556E-02
DEQNS 5.5SB9E4CO  5.6005E+00 5.50B4E+00
AN 6.7511E+C0  6.7737E400 6.67956+00
CROSSM 3.8602E-13 1.6B70E-01 3.0214E~01
SBAR 5.4571E-C2 6.45T1E=-02 6.45716~02
POROGAM 1.15C56-02 1.1905E-02 1.1905€-02
PT/PTINF 3.5€926-C1  8.5093E-01 8.50936-01
PT 3.2717E+01  S.2TL1TE+0) 9.2717E€+01
BERNOUL -2.3530E~12 §.3827E-11 -2.8993¢-10
ovDZ ~2.5396E~01 -2,4611E-00 -2.3563E-01
DPDZ 1.3RESE-27 2.8193E-04 1.205TE-03
[ +2624E-16 2.4959FE-02 6.3750£-02
> ~1.3225€=13 ~5.7929E-02 -1.0507€~01
wp -1.1248E+GC -1.0039E+400 ~5.5985¢-01

u RHC s POROGAM
2.33QTE+00 1.6617E400 1.83126-02 1.1367€-0
u RHO s POROGAM

2.3307F¢00 1.€617E4C0 1.83126-02 1.1367€-0
CI= 4.23665334[-02 Cv= -1,11726977E-09 (D=

YRAR=

1.55010171E-1C

IBAR=  6.666

66567E=01

2ETA=

0.
=4 I=5
3.4812E-02 4.2641€~02
1.9374E-01 2.3619E-01
2.1949E~C4  3.8951E-04
3.1192E+00 3.8027€+00
2.1521E400 2.4793E+00
2.3144E200 2,3094E400
=1.1061E-C6 B,.2500€-06
~1.1609E-01 3.0585E-09
2.2919E400 2.2T43E+00
2.4036E-01 4.0102€-01
3.65564E-02 3.0716E-09
3.25456-C1  4.0102€-02
~1.0612£-01 3,0585€-09
2.7610E-01 4.0102€~01
~2,0236E-01 3.0512E-09
2.2919E+400 2,2743E+00
6.8653E+C0 1.0000E+01
8.4990E+01 9.0000E+01
8.7723E-01 1.0000E+00
=6.9800€-11 -6.9800E~-11
=1.8805€-01 -1.8208E-11
6.0000E-01 6.0000E~01
C. 0.
=3,3525€-C3 -3.5262E-03
5.6258E400 5.6551E+00
6.5274E+00 6.3235E+00
3,2700E-01 8.3748E-09
6.4571E-02 6.4571E-02
1.1905€-02 1.1905£-02
8.5053E-01 8.5093E-01
9.271TE+C1l €,2T17€+01
=1.1044E~10 ~1.1603E~12
~2.4399E-C]l -2.8168E-01
2.20823E-C3  2.6963E-18
1436T4E-C1 ~1.9696E~-10
-1.1609€-01 3.0585E-0%
1.0039E+00 2.2445E+00

WINOWARD LINE ZETA LINIT
uc ve

2 2.31TEBE+CC  2.4521E-O1
LEEWARD LINE 2ETA LINIT
uc vC
2 2.317BE+0C 2,4521E-01
FCRCE CDEFFICIENTS

4.23565924€~02 CL= -1,1
CM=  7.53]108427€-10

1=7

3.4812E-02
1.9374E-01
3. 1949E-04
3.1192E¢00
2,1521E4+00
2.3184E400
~1.1128E~-06
1.1609€-C1
2.2919€+00
3.4036E-01
~3.6554€-02
3.2545€-01
1.0612€-01
2.7810E-01
2.0236€-01
2.2919€+00
6.8693E+400
8.4990£+01
8.7723E-01
-6.9800€-11
2.8805€-0L
6.0000E-01

3.0123E-C2
1.6T64E-01
2.T645E-04
2.69S0E +Q0
"1.940BE+00
2.32CAE+Q0
~3,1789E-06
1.0507E~01
2.3054E+00
2.8057€-01
~4.0118E-02
2.6715TE-01
9.3470E-02
1.5593€-01
2.366TE-01
2.3054E+00
3.8695E+00
8,4152E+01
6.1784E-01
-8.9800E-11
4. TLTIRE-ON
6. 0Q00E-01

0.
—3,2556E-03
5.6084E+00
6.6T95E+00
3,0214€-01
6.4571E-02
1.1905E~02
8,5093£-01
9,2T17E+01
9,3040E-10
=2.3563£-01
1.2057€-03"
~6.3750E-02
1.0507E-0)
~5.5985€-01

0.
=3.3525€-03
5.6258E+C0
6.5274E+00
3,2700€-01
6.45T1E-02
1.1905€-02
8,5093E-01
9.2717€+01
-1.1043€E-10
=2.4399E~01
2,2823E-03
-1.3674E-01
1.1609€-01
1.0039€+00

WC VX
4,205TE-16 0.
L1 vX

1.8258E-11 -2.8526E-11

1726977€=-09

I=8 1=9
2,T5T18E-02 2.T135E-02
1.5348E-01 1.5101E-01
2.5310E-04 2.4904E-04
2.4T10E+00 2,4313E+00
1.8222E400 1.8012€+00
2.3253E400 2.3266E+00

=5.6927E~-07 3.7657€-06
$.7929E-02 -4.1893E-13
2.3121E400 2.3137E+00
2.5280E-01 2.44T9E-01

~2.2T71E-02 1.7807E-11
2.4715E-01 2,44 T8E-O)
5.5216E-02 -4,.1921E-12
7.1791E-02 -2.8057€~11
2.4346E-01 2.44T8E-C]
2.3121E400 2.3137E+C0
1.7784E+00 -6.94B0€E~10
8.39926+401 8.3961E+01
2,1552€-01 -6.9800E-11

BOOE-11 +9800E~11

«6835E=01  6.0000E-0%

6.0000E-01 6.0000E-01

0.
-3.1464E-03
5.5989€ 400
6.7911E400
1.2228E-12
6.45T1E-02
1.1905E-02
8.5093E-01
9.2717E+01
-2.3448E-12
-2.53966-01
2.8153€-06 1.39126-26
-2.4959€~02 -2.177T1E-15
LT929E-02 ~5.1893E-13
+00396400 -1,1248E+00

C.
~3.1640E-03
5.6005E400
S.TT2TE+00
1.6870E-01
&6,4571€-02
1.19CSE-02
8.5093£-01
$.2T1T€401
~5.2885E-09
-2,4611€-01

v vz
-2.4521€-01 2.3178E+00
vy vl
2.4821E-01 2,3178E400

=10

PT/PTINF

9.5525E-01

PT/PTINF

9.5525E-01

69
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APPENDIX B

Input Cards for Second Sample Case

80C0000N+01 14000000401 60000000+00 10000000+02 00000000+00C
9 2 1 1 2 2 (o] 1 o] o]
oc000000+N0 4C00000204+N1 10000000+00 20000000+01 "25000000+00

0N «N3

70

n

7e197S2927E-02 648191 7142E-02 6¢01069560E-02 4.62292520E-02 4.10711895E-02
4462292519E~02 6e01069567E-02 6e81917151E-02 7.19752935E-02

Conical Flow About Elliptic Cones by the Method of Lines

With Incrementation of a Parameter

= 9 M=2 NREAD=1 NSPACE=1 NP= 5 NCNVRG=0

Na= 1 ANA= 0, NB= 1 BNB= 0.
VVEST1= AWML OCOLCE-T 2
KTRANSF= 1

TSTHACH=  "8.00000000E+00 GAMMA= 1,4000000CE+0C T= 6,CCOCOCCCE~01 THETAD= 1.00COO0COE+O1 ALFHAD= O,

TEPSTOTAT 1L 000000006t~
+27895624E-01

1.00000000E-03 VTESTl=  3.00000C0CE~02
¢

"~ 1,00000000E+00 KTRANSF= 1

" EPSIGNX= 1,00000COCE-C3 SPACER= 1.0CCCO000E-03 EPSIVAR= 1.0COQD00CE-CE EPSINT=  2,50000CO0E-02Z
10.42.45,

64819171426-C2 6,03069560E-02 4.62292%2CE-02 4.10711895E-02 4.62252519€-02 6.01C65567€-02 6.B81917151E-02

3_@:1_6_ -1,09258214E-01 -2,16836587€-C1 ~1,55067422€-01 -2.246336824€-09  1,95167429€-01 2.1€839598€-01 1,09298213€-0Q1

| 2.T0281576E~C2 3.274TBETOE-02 4.0204S007E-02 5.02404908E-02 &.02C49007€E-02 3.27478884E-02 2,703681581E-02

€2  3.28410192E-02 3.79526754E-02 4.734B72B2E-C2 6.25566226E-02 4.73487284E-C2 3.755267656-02 3.28410198£-02

T 3.76373538E~06 -5.756565892E-CT7 ~3.18515018E-C6 -1.11C3C199E-06 8,35045244£-06 -1,11252286E-06 -3,17E52788E~C6 -5,69227898E-07
T 3,76530080E-06



A

PPENDIX B

N= 9 HM:2 KNREAC=l NSPACE=l AP= 5 NCNVRG=Q - -
NA= 1 fM2= G, Ag= N3 S S e e e
STMACH:= B.00CO0O0COE+00 €CAMMA= 1,4CO00J00E+00 T= 6,C0009C00E-01 THETAD= 1.00000CCOE+01 ALPHAD= O,
- ‘RANGLE=" 03" - - - - - - T o - -
EPSIG= 1.00000000£-03 EPSIGMX= 1,0000C000E-03 SPACER= 1.00000000E-03 EPSIVAR= 1.00000000E-08" EPS
NCYCLE= 1 VTEST= 1.0CCCOO0DE-C3 VMAX= 8.35C4£244E-0¢ AASTx 4.23895624€-01 PTINF=  1.08960426E
VIEST=  1,000C00C0E-03 VIESTls  3,CC000C00E~02 - . e
M2E= 4 B
SLOPE=  1.C00CO00CE+00 KTRANSF= 1
KCOUNT= 1 VFAX=  B.25045244E-06 EPSIG: 1.CCOCCCOCE-03 SPACER=  1,00000000£-C3 VMATEST=
SLMMARY PRINT BLOCK o7 R
1=1 1=2 123 124 1=5 1=6 t=1 - 18 ~ 7
sS1D ~5420000E+C1 -641C0LE+01 -3, 73656401 -1.8178E4C1 ~1.0489€-C9 1,B8178E+01 3.73£5E+01  €.10CEE+0L
PSISD ~5.0000E+0? =6.7599E+01 -4,5646E401 -2.3470E4C1 ~1.4014E-09 2.3470E+C1 4.5646E+01 €.75$SEe01 01 O
x0 . ©35€-02 1.08S4E-01 1.546BE-01 1.7633E-0F 1.5468E-0L 1,0894E-01 5.563SE-02 -1.2308E-1 "
Yo ~1.0580E-01 +3188E-02 ~5.0790E~02 -3.2281E-12 S5.0790E-02 8.3188E-C2 _1.0039E-01 1.0580E-0 o
XDBAR 0. . 641784E-01 B.7723E-01 1.0000E+00 B8.77236-01" 641784E-0G1 <9800E-11 ~
YOBAR ~6.0000E-01 -£.69356-0]1 -4,71786-01 -2,88C5E-C1 ~2.83085-11 2.88056-Cl 4.7178E-01 $.69356-01 4.00006<01 ~°
xs . 8.6525€-02 1.3565E-01 1.9024E-01 2.1901E-01 1,9024£-01 1.3565E-01 €.9525E-02 -1 5445E<11
s ~1.7926E-01 -1.686TE-01 ~143875E-Cl -£.26C3E-C2 ~%.3568E~12 8.2603€-02 1.3875E-01 1.8B&TE-01" "1 T926E-01 -
XSBAR . 34942SE-C1  7.6932E-01 1.0789E+00 1.2421E+00 1.0789£400 7.69326-01 3.$429E-01 -<8.7593€-11 -
YSBAR ~1.016TE+0C -5,5658E-01 -T.868TE~Q) -4,6846E-C1 ~3,0380E-11 4.6846E-01 7,8687€-01 9,56586-01 1,0167€¢%00 ~
ETAS 7.15756-02 64B192E=-C2 6.01CTE-C2 4.6229E-C2 4.107LE-02 4.6229£-02 6.0107€-02 ¢.8T$2E=02° T.1975€-02
BETAD 1.0163E+01 1.C280E+01 1.,08256+01 -1,15COE4CL 1.2353£+01 1.1500E+01 1.0825E+01 1.0280E+01 1.0163E401
3] C. 5.566LE-02 1.1129E-01 1.66S4E-01 2.22586-01 2.7823E-01 3.3388E~01 2.89%2E~0) 4.4517€-01
CPSHOCK 2.5050E-02 2.7038E-02 3,274BE-02 4.02C5E-C2 5.0240E-C2 4.0205€-02 2,2748E-02 .703286-02 o
€PBODY 3,1948E-02 2.2841€-02 3.T953E-02 4.7349E-02 £.2557E-C2 4.T349E-02 3.7953E~02 2,2841E-02
1 Tay x1 xc vo ETAS ETASP A _
1 o, 0. 0. ~1.05756188E-01 7.19752927€-02 -1.845503¢63E-16 }
2 5.SE4ECSSTE-02 5,5646(5676-02 5.56348315E~C2 ~1.CCI919TTE~01 6.81917142E-02 -1.0929821 4E-C1 o
3 1.112921596-01 1.112521666-01 1.08942518E-01 -6.2187¢4C3E-02 6.01069560E-02 -2.16839587E-01 :
4 1.66528299E-01 1.£€53825SE~C1 1.54678616E-01 -5.CT9038CIE-02 4.62292520E-02 -1.951674226-01
S 24225B4399E-01 2.225843S9E-01 1.76326S8CE-01 ~3.22812€10E-12 4.107118956-02 -2.24633824€-09 :
6 2.78230458E-01 2.7£2304SEE-C1 1.566T8616E-01 5.(7903804E~02 4.62292519E-02 1.95167429E-01
7 3.238765$BE-01 3,33876558E-C1 1,CE942518E-C1 8.218764C3E-02 6,0106956T€~02 2.16839548E-01
6 3.855226SRE-Cl  3,85522658E-01 5.5€¢348315E-02 1.CC391¢77E-01 6.81917151E-02 1.09298213€-01
9 4.4516B7STE-01 4.451687S7E-01 ~1.230759426-11 1.C5756188E-01 T.19752935E-02 ~1.87734140E-14 R
IETA= O, toT T T T
1=1 1=2 =3 1=4 15 1=6 1»7 =8 1=9 t=s10 ~
3 2.71356-02 2.7581€-02 2.01376-02 2.4835E-C2 4.2439E-02 3.48356-02 3.0137€-02 2.7581E-02 2,71356~02 i
P/ROASTSC  1.5101E-01 1.535CE-C1 1.67726-01 1.9386E-01 2.3618E-01 1.9386€-01 1.67726-01 1.5350€-01 _1.5101€-01 _
O/PTINF 2.4903E~06 245313E-C4 2,7€59E-C4  3,1G70E-C4 2. E949E-04 3.1970E-04 2.T6STE-04 2.5313E-06 2,4903E-04_ .
P/PINF 2.4313E+400 2.4712E+00 2.70C3E+00 3.1212E+C0 3.B025E+Q0 3.1212E¢00 2.7003E+00 2.4T713E+00  2.4313E+00
RHO 1.8012E+00 1.8223E+400 1,9414E400 2,1521E400 2.4792E400 2.1531E+00 1.9414€400 1.8223E+00
u 2032666400 2,3253E¢00 2.3204E+00 2.1144E400 2.3094E¢C0  2.3144E+00 2.3204€+400 2.3283€+00 R
v 3.7637E-06 =5.7657E~C7 ~3,1852E-C6 =1.11C3E-06 €.3505E-06 ~1401256-06 ~3.1785E-06 ~%46923E-07
W -7.8674€-14 =5.8164E-02 ~1,0510E-01 -1,1583E-01 1.SC2TE-C9 1.1583E-01 1.0510E-01 5,81E4E=02 =4, _
uc 2.3137€+00 3121E+C0 2.3054E+C0 2.2918E¢00 2.2743E+C0 2.2918E400 2.3054E+00 Z.3L21E400 3o IT3TESCO ~
ve 204478E-01 245280E-C1 2.8057E-01 23.4026E-C1 4.0102E-01 3.4036€-01 2.8C5TE-01 2.5280E-01 2.44 78E-~ ax
WC ~7.8254E-14 2.25376-02 4,0087E-02 3.68C7E-02 1.915TE-09 -3.6807E-02 -4.008TE-02 -2.2536E-02
vee 2,4478E-01 204767E-01 2.67556-01 2,2555E-C1 4.ClO2E-01 3.25556-01 2.6755E-01 2.4T€TE-0L ;.a~1as-ox
Wee ~7.8674€-16 -5,564CE-562 -5,3457E-02 -1.0569E-C1 1.9027E-09 1.0589E-01 9.349TE-02 5.544GE-02 ~4.0135€-13
vk =7.8674E-14 T.1561€-02 1.5551E~01 2.7627E~Cl 4.0102E-01 2,7627€~01 1.5591E-01 7.15€61€~02 -2,8075€-11 _ _
vy ~2,4470E-01 -2,4351E~01 ~2.3669E-01 -2.0217E-C1 1.8953E=C9 2.0217E-01 2.3669E-01 2.43%1£-01 ~ 2,44 70€-01 -
vz 2.3137E400 2.3121£400 2,30%4E400 2,2918E+400 2.2743E+C0 2.2918E+00 2+3054E+00 2.3121€400 2.3137E+00
PSINOR -1,5483E-12 1.7727E+0C 3,8688E+00 £.8735E400 1.00C0E+01 6.8735E400 3.8688E+400 1.7727E+00 -6.9525€-10
THE TNGR 84.3961E401 €.3951E+01 8.4152E¢01 8.4955E¢01 S.0000E+01 B8.4995E+01 B.4152E+01 E.39S1E¢0l 8.3961E+01
XBAR 0. 2,15526~01 6.1784E-C1 €,7723E-C1 1.COCOE+Q0 B.TT23E-01 6.1784E-01 2,15%2E-01 -6.9800E-11
XRHLD 0. -€.980CE-11 ~6,9800E~11 -6.9800E-11 -£.5800E~11 -6,9800E-11 -€,5800E-11 -£¢,98Q0E~11 ~6,9800E-11 =
YRAR =640000E-01 -5,6635€~01 =-4,7178E-01 -2.88C5E~Cl -1.8308E-11 2.8805E-01 4.7178E-01 5,6925€-01 ~6J0000€-01" -~ ~
YAHLD -6.0000E-01 6.003CE-Cl 6,0000E~01 6.0G00E-01 €.0000E-C1 6.0000E-01 &.0000E~01 €.000GE-01 6.0000E-01
ETA 9. c. o. 0. [ . Q. . [N
G =3.1464E-03 ~3,1640E-C3 -3.2556E-03 =3,3525E-C3 -2,£262E~C3 ~3,35256~03 -3,2556€-C3 -1,16640E~03 ~3.1464E-03
DEQNS 5.598956+00 S5.6005€¢00 S.60BAE¢00 5,6258E¢C0 £.6551E400 5.6250E400 5.6084E+C0 S.60C5E+00 5. 5989E+00
aM 6.T9L1E+ON  6,TII5E4C0  6,67S0E+00 6.526TE+00 €.32356400 6.5267E+00 ¢,67S0E+00 €.77356400 60 79L1E+00
CROSSH 2,2964E~13  1.6938€-01 3.0221E-01 2.2625E-C1 $.2099€-09 3.2625€-01 23.02216-01 1.49386-01 1.I707E-12
SRAR 6045T1E-02 €,4571E~C2 644571E-C2 €.4571E-C2 € 45T1E-C2 6. 4STLE-02 6.4571E-02 £.4571€-02 6.4571€-02
PORUGAM 1.19056-02 1.190%E-02 1.19C56-02 1.19C5E-C2 1.19056~C2 1.19056-02 1.1SC5E-C2 1.19CSE-02 1.1905E-02
PT/PTINF 8,5093E-01 8.5093£-01 8.5053E~01 8,5053E-01 8,5C93E-01 8,5093E-01 6.50$3E-01 8.5053£-01 8.5093E-01
pT Se2717E401  S.2717€401 9.271TE+OLl S9.2717E+01 S.2TITE+OL 942717401 S, 27176+01 S.271TE+01  9.2717E+01
BERNOUL =2.3519E-12 1,353CE-10 -2.T94TE-10 ~1.67STE-10 ~1.1603E-11 —1.6696€-10 . 40TBE-10 ~5,26926-09 -2,3440€-12_ }
ovbz 5396E-01 -2.460SE-01 S63E-01 -2.4407€-01 ~2,8188E-Cl -2,4407E-01 -2.35€¢3E-01 -2.46CIE-0l ~2.5396E-01
oPDL 2OG64LE=28 2,8424E-04 1.20¢BE-03 2,2733E-C3 1.0434E-18 2.2733E-03 1.2068E-03 2,B425E-04 1,2751€-26
op -1.5425E-15  Z.4956E-02 €.3750E-02 1.3674E-C1 4.7332E~10 -1.3674€-01 -6.3750€-C2 ~2.4959E-02 -4.4095E-15
up -7.8674E=16 -S.B1€4E-02 -1.0510€-01 ~1.1583€-01 1.9027E~C9 1.1583E-01 1.0510E-01 £.81£4E-02 -4.0107E-13
T ~1.124RE+00 -1,0035E+00 ~5.55€56-01 1.CCITJE+00 2.2645E400 1,0039E+00 -5,5985E~01 ~1.0039E400 -1.1248E+CO
WINCRARD LINE 26TA LIFIT
v PHO s PORCGAM ¥4 ve we vX vy vi PT/PTINF_
2,3307640C 1.8617E+00 1.83126-02 1.1367E~02 2.3178E+0C 2.4521E-01 4.2057€-16 0. -2,4521€-01 2.317BE+00 9.5525E-01
LEEWARD LINE 26TA LIMIT
v RHO H PORCGAM uc ve wC v vy vt PT/PTINF
2,2307E400 1.861TE+00 1.8212E-02 1.1367E~02 2.3178E+0C 2.4521E-01 1.8256E-11 -2.8526E-11 2.4521E-01 2.3178E400 9.5525E-01
FCRCE CCEFFICIENTS
Cl= 4.22900661E-02 C¥= -1.72145544E-09 CD= 4,239C0€E1E-02 Cl= ~1#73145544£-09
YBAR= 3.,02015755E-10 ZBARx 6.66666667E-01 (M= 1,1611484SE-CS
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APPENDIX B

STMACH=__8.00000000E+00° GAMMA= ~1.40000000E+CC 1= 6.CCOCOCCOE-01 THETAD= 1.000000COE+0l 4LFHAD= 1.00000000E-01
EPSIGONF= 00000000€-¢3. . . . T . . .

_AASTS 4,2389%¢2 L . .
VIEST= _1.00000000E-03 viEST1= 3.0C00C000E-02

K2E= [

“STOPE+ 14000000t
TRANGLE= " 1.5550457

PSIGe EPSTGHMX=""1.00000000E-C3 ~ SPACER= 1.QCOCO000E-03 EPSIVAR= 1.00000000E-08 EPSINY= 2,50000000€-02
NCYCLE= 1 37117 10.44,25,

ETAS )
BISITI42€-02" 6.01069560E-02 4.62292520E-02 4.1CT118956-02 4462292519E~02 €,01069567E-02 6.81917151E-02

§214E-C1 -2,16839987€-C1 -1.9%1674226-00 -2,24633824E-09 1.95167429E-01 2.1€839$98E-01 1.09298213E-01

2.8023%1326-02 3.36347046E-02 4.08527573E-02 5.02402584E-02 3.95557553E~C2 3.1E6T2759E-02 2.£063 5452602

0260143E-02 3.91575001E~02 4.84372601E-02 6.25323730E-02 463263643602 3.67981562E-02 3.16693858E-02

o 31q¢5-03 2049925858E-03 1.S07566%57E~03 -2.87172450E~0% -2.0237799T€-03 ~2.59574138E-03 -3,13299132¢-03
‘_VﬁAX' _3.565700(0E—03 EPSIG= 1.00000000E~-03 SPACERs 1,00000000€-03 VMXTEST= 1,13847682E~01

1.01889119¢-01 :

,05545334E-04 -3,92264699€E-C4 ~2,15675846€-C4 -1,94939215€~06 2+15562375E-04 3.66269468E~04 5.15607810€-04

T 11723771 1C. 49434,

322216702 6,76861689€-C2  5.97146913€-02 4.,6C1327626-02 4.10692401E-02 4.644481436~02 6.05032262E~02 6.87073229E~02
T 25449404E-02 . ”

~Z.94372203E-15 ~1,07817311E~C1 -2.34194646E-C1 ~1.91571161€-01 3.98915366E-03 1.98642690E-01 2.19578685E-01 1.1€9260226-C)

=02 2.7714€372E-C2 3.33618575E-02 4.06561636E-02 5.02414689E~02 3.5759227TE-02 3.21421413E-C2 2.€3731177€-02
2 ) .

36215756E~C2 3.87514129€-02 4.BC592930€-02 6.25519315E-02 4.6€378439E-02 3,715971086-02 3.20650574E-02

5 6401056081E-06 ~2.52866966E-05 ~1.566745E1E-05 ~1,25864189E-05 -1.5806513TE-05 ~1,77344153E-05 B.8726€619E-C6




(]
NA= 1

#32 NREAD=1
aphas O,

STMACH= a.OUCOOOOOE‘OO
RANGLE=- -1,655845T72E-02

EPSIG= 1,00CCOCCOE-03

NCYCLE= 2 VTEST= 1,00

VIEST= 1,(0000000E-03
M2E= <’

SLOPE=  1.000C0000E+00
KCOUNT= 12 vraxs 6.

=1
PSID ~5.0000E+01
PSISD ~5.0000£+01
X0 0.
Yo ~-1.05B0€E~01
X0DBAR 0.
YOBAR =6.0000E-01
xS .
Ys -1.7869€-01
XSBAR .
¥SBAR ~1.0134E+00
ETAS T.1423E-02
BETAD 1.0231E+01
X1 (23
CPSHOCK 2.6543E-02
CPBODY 3.2725E-02
1 Tau
1 0. C.
2 5.564609STE-02 5.
3 1.11292159E-01 1.
4 14665382S9E-01 1.
5 2.225843S%9E-01 2.
6 2.7E82306498E-01 2.
T 3.338765SBE-01 3.2
8 3.8$5226SBE-01
9 4.451607STE-0L

1=1

P 2.7523E-02
P/ROASTSC 1,5317€~01
P/PTINF 2.5260€~04
P/PINF 2.4661E+400
RHO 1.8196E+00
u 2,3261E400
v 6.7801€E~05
W -245066E-14
uc 243132E400
vC 2.4479E-Q)
WC ~2,464TE-14
vee 2.4473E~GC1
WCC -2.5066E-14
vk -2.5066E~14
vy -244479€-C1
v 2.3132E¢90
PSINOR -6.2C88E-13
THETNCR 843959E+01
X8AR [
XBHLD 0.
¥BAR ~6.0C0QE-01
YBHLD =6,00C0€-01
ETA Q.
6 ~3.07S8E-C3
DEQNS 5.5986E¢00
AN 5.TT58E+00
CROSSM T.3017E-14
SBAR 6.4583E~C2
POROGAM 1.1905€-02
PT/PTINF €,5C90€-01
PT 9.2T715E+01
BERNCUL -7.6616E-10
ovoz =2.5334E-01
oPDZz 4+9929E~29
(44 ~4.4833E-16
ueP ~2.5C66E-14
WP ~1.1052E+70
Y] RHQ
2.7301E400 1,8793E«CC
U RHO
2.2313E40C 1. RG44ESTD
Cl=z  4,23925916E-02 CY

YBARz -2,(5B55C3I4E~N4

i

GAPMES Y.

EPSIGMX= 1
CCO000E-G3

VIESTI= 3.

KTRANSF= 1
TBC131E€E-05

1=2

-£.10DEEFC)
~64T56EE+C]
5.5€¢35E-02
-1.0uU39E-01
3,1552E-01
~5.6535E-C1
649421E-G2
-1.6816E-01
3,937CE-CL
~9.536LE-01
6,T7688E-02
1.034€E+0L
5.5646€-02
2.7T15€E-02
3,3¢32E-02

x1

5€64606S7E~02
11252159€-01
€€538259E-01
22584355€-03
1£230458E-01
2876558E-01
£22658E-01

3.
4+4%1687STE-01 -1.23075942€-11

=2

2.T7977E-C2
1.5570E~01
2.56T6E~C4
2.5067E+00
1.840SE+00
243248E+00
6.018£E-06
-5.6558E-02
2.311€E+00
2.5235E-CL
2,3685E-02
2.4797E-01
-5.4331E-02
7.26776-02
~2.4323E-01
2,311EE400
1.8CCEE+00
8.395EE+0L
3,1552€-C1
~6.980CE~11
=5.,6G3SE-0L
6,000CE-01

Ce
-3.1485E-03
5.6002E+4CO
E,TSBIEFCO
1s6564E~01
6.4583E-02
1.1502€-02
E.5090E-01
S.2715E4C1
1.2712€-10
-2.45¢4E-01
2.73TQE-C4
2.51%26-C2
~5+6598E-02
~$.8364E-01

S

1.9341£-02

s
1.7327€-C2

= 4.60C(5¢€01
IBAP= 64666

APPENDIX B

NSPACE=L ANP= 5 NCNVRG=1
A=

8nBs Lo

40000000E+CC T= 6,0C000CCOE-01

»00000000E-03 SPACER=

VMAX=  6478CL2JB6E-0% AAST=

CCOOCCCCE-C2

THE TAD=

4.23895624E-01

1.00000000€401  ALPHAD:

1.00000000E-03 EPSIVAR=

1,00000000E-C3

PTINF=

1.6000000CE-C8 . EPSINT= " 2
1.08960426E402

EPSIG= 1,00CCCCO0E-C3 SPACER= VMXTEST= ~
SUMMARY PRINT BLOCK

1=3 1=4 1=5 " 1=6 1=7
-3.7365E401 -1.8178E+01 ~1.0489E-09 148178E+01 2.72E5E+01
~4,56CHE+0L ~2,3451E4C1 ~1.4014E~C9 2.3490E¢0l 4,5685E401 [ R
1.0854E~01 1.54€B8E-C1l 1.7633E-CI 1.5468E-01 1.CBSAE-01 %o563%E-02 N
~8.3186E~02 -5,C790E-02 -23.2281E-12 5.0790E-02 6,3188E-02 .1.00395—01 .osaos-on
6.1784E~01 B8.7723E-ClL  1.0000E+00 B8.7723E-01 6.1784E-01 * 2. 15%2€-017=6.9600E-11 N
~4.7178E~0]1 -2.8BCSE-01 -1.8308E-11 2.88086-01 4.71786-01 2.6938£-01 6. 0000E-0 " T T
1.3548E~01 1.90C8E-01 2.1901E-01 1.9041E-01 1.3503E-01 6.9621E-02 -1.5470€-11
-1,3638E~01 -8.2453E-02 -5,3567€-12 B.27526-02 1.39126-01 1,69196-01 "1,7985E-01
7.6832E~01 1.0780E+C0 1,2420E400 1.0799E400 7.7032€~-01 3%
-7.8479E~0L -4.4T€LE-OL -2.0379€-11 4.6931E-01 7.8896E-01

5.9715E~02 4,6013E-02 4.1069E-02 4+64456-02 6.0303€6-02

1.0982E401 1.1540€4C1 1.2353E¢C1 1.1461E401 1.0769E+01

1.1129E~01 1,6694E-01 2.2258E-01 2.7623E-01 3,3388E-01

3,33£26~02 4.0656E-C2 5.0241E-02 3.9T59E-02 2.21426-02 2.6373E-02 2,50 71E

I, B751E~02 4.8059E-C2 6,2552E-C2 4«6638E-02 3,7160E-02 2.2065E-02 3.1}

xQ vo ETAS ETASP
% ~1.C575618BE-01 7.14232221E-02 ~2.94372203E~15

5+563483156-02 -
1.C8942518€E-01 -8.21876403E-02
1o 5467TEE1EE-CL -5.CT9C3ECIE-02
1.7€32698CE-01 -3.22812¢10E-12
1.546TE616E-01 5.C7903804E-02
1,08942518E~01 18764C3E-02
5456348315E-C2 +C03S1577E-01
1.05756188€-01

«0C391577€-01

=3 1=5
2,0536£~02
1le6954E~C1
2.8025€~04
24 7361E+00
1.95STE+Q0
2.3200E+CC
-2,5287E-~0%
-1.02¢9€~01
2430Q49E+00
2.8048E-01
44 24106-02

3.5190€-02
1. 6564E~C1
3.2297€-C4
34 1531E+CO
2.1687E+C0
2.3141E+00
~1.56¢7E-05
-1.1232€-01
242514€+00
3.4027€-01
40 0258E-C2
2.6857€~C1  3,2691€-01
-9.1341€-02 -1.0267E~01
1.5802E-01 2.78%6£-C1
~243559E~C1 -1.9954€-01
243049E400 2,2914E+00
3.9221E+00 6.9313E¢CO
BeALT7TE4CL  8,5059E+CL
6.1TE4E~01 @.T723E-C1
-649800E~11 -¢.$800E-11
-4.7178€-Cl -2.88C5E-C1
6.0000E~01 6.0000£-C1

4.2437E-02
2.3617E-01

2.47G1ECO
243094E+CO
-1.2586E-(5
4.1425€-03
2. 2743E4 00
4.0100E-01
4e1425€-03
4.0100£-01
4 1425€-03
4.C100E-01
4,1425E~03
2.2743E+CO
$.9997E+00
E.S8GTE«OL
1.0000E+00
=¢.9800E-11
~-1.8308E-11
6,0000E~01

Ce
~3,5469E-03
£.6551E+00
&,23235E400
1.1343E-C2
6.4583E-02
1.1905€-02
€.5CS0E~01
542715E+01
~2.5175E-11
-2.8184€-C1
4.5457E-C6
~1.3627€-03
4o 1425€E-03
2.2444E+00

Co
~3.3577E-03
5.,6256E4C0
6.5181E+00
3,1589€-01
£.4563E-C2
lo19C5€-C2
8.5CS0€-C1
5.2715E+01
~1.9956€~10
=2.4439E-C1
2.1420€-C3
1.3305€-C1
~1.1222€-01
1.C153E+00

0.
-3.2725¢-03
5.,6081E+00
6.6650E400
2.94712E~C2
6.4583E~02
1.19C5€-~02
845090E-01
$.2715E401
~4s7316E~10
~2.36CTE~C1
1.1523¢-02
6.3875€-02
-1.0269E~01
~5.3131E~01

WINCWARD LIME ZETA LI¥IT
PORCGAM Lc vC
1e1379E-C2  2.3172E400 2,4515E6-Cl

LEEWARD LINE ZETA LIMIT
PORCGAM Lc vC
1.1256E-02 2.31823E+0C 2,4527E-01
FCRCE (C(FFICIENVS.

2E-03 CC=
6666TE-0

4.2640C5572E-02 CL=
CMx -3,101¢3860€6-03

4.5

I=6

3,4480E~-02
1.,9189€-01

2.1373E+00
2.3146E400
-1.5807E-C5
1.1936E-01

2.2923E400 °

3.4041E-01
=3.3300E-02
3.2416E-01
1.0911E-01
2, 7394E-01
2.0480€-01
2. 2923E+00
6.8149E+00
8.4931E+01
8.7723€~01
-649800€-11
' 2.8805E-01
640000E-01

0.
-3,3769£-03
5.6261€+00
5.5373E400
3.3668E-01
6.4583E-02
1.1905€-02
8.5090E-01
9,2715E+01
-2.1264E-10
-2,4373E-01
2.4075E-03
~1.4036E-01
1.1936E-01
9.9348£-01

we

402046E-1¢

L1

1,8282E-11 -2.8%33E-11

2696412€-03

6.76861689€-02 ~1,07817311E~C1
5,97146913E~02 -2,14194646E-01
4.601327626~02 ~1,91571161€-01
©.10692401E~02
4.64448143E~02
6.05032262E~02
6.870732296-02
7.25449404€~02 -1.52228381E-14

1=7

2.9741E-02
1.6551E~-G1

1.8947E-C4 3 1644E-04 2.7295E<0%
3.8023E+4CO  3,0894E+00 2.664BE+00

1.9231€+00
2.3208E400
T734E-0S
+07526-01

2.8062E-C1
-3,7699€-02
2. 6650€-01
9.5639E-02
1.5377E-01
2.31756-01
2.3059€400
3.8150E+00
8.4126E+01
6.1784E-01
~6.9800€-11
4.7176E-01
640000E-01

0.
=3,2747€-03
$.6C8TE+00
6.6930E+00
3.0574E-0L
6.45€3E-02
1.1905€E-02
8.5090€-01
T 9427156401
8.1193€E-10
-2.3511€-01
1.2593E-03
~6.3555E-C2
1.0752€E-01
~5.8999E-01

v

0.

vx

2. 3059E+00°

3,98915366E~C3
1,98842690€-01_

2.19578€65E~C1
1.10926022€-01

-2.1450£202 "
2.4T41E-01
54649SE~02 -
7.05¢2€~02
2.437€e-01
2031276400 2.3
1+T4¢3E+00 ~

8-39555001

-a.vaoos-ll -
935ES01 76

<3.11126-03
5.5991E+40 .

2.1631E-03
5.60CBE+00
. TBRTE+DD
1.72S4E=01"""
6+ 45E3E-02
1.15C5E~-02
€.50S0E-01
5e2715E401
~5+38L0€-09
~2.4649E-01

249427E-04
~224704E-02

£.92€E€-02
~1.0252E+00

~5.0093E-15
~6.1570E-13
~1.1419E+00

v vz _PT/PTINE_
-2.45156-01 2,3172E400 9.5280E-01
vy vt - PT/PTINF

2.4527€-01 2.3183E400 9.5761E-01
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APPENDIX B

TSTHACH= T 9,00C00000€¢00 GAMNA= 1.

m
-3
o

00C0000E-03 VTEST1s 3.00000000E-02

)CCOCQ0E+00 Kk TRANSF= 1

169144601

11/723/71  10.50.14.

A
j:z;u#!!qgt}!gvz"s:5u105c155>c2' 5.22616620E-02 4.15CS7351E-C2 4.10322017E-02 5.05404994E-02
e 5.8
SYOICECTE-15 ~7.96801€22E-C2 ~1.€3933172E-01 -1.232422026-01 T.97031158E-02 2.68672¢48E~01

5.01421199E-02 5.11495725E-02 3.21161771€-02

4,sxpxpnses-oz 4.91311747E-C2  5.406T4504E-C2  6,117CS403E-C2 6.13298977E-02 3,17268117E-02
1 112402832

B3708084E-D37-9. 4557781 7€-03 ~7.545353026-03 ~4.74592€613E-03 7.£3098167€~-04 -1.1C36£227E~02

13 1.555441686-02 EPSI1G= 1.,0CCCOCCCE~CI SPACER= 1.00000000E-03 VMXTEST=
9.12166681E-02

TTAJISTCSO50E-03 1. 71351465€-03  1.28641629E-C3  9.17074509€-04 3.65273348E-0¢ 1.0840C409E-03
TTTEZIIIINERES T T

T 11/23/71 16.55.17. ,

6.269097205-02 $.97942222E-02 5.354B80783E-02 4.2082€8CF6E-C2 4.14274750E-02 5.16245035€-02
BSeOmaNeE ©

130239305-x£ ~B.412€36626-C2 ~1.714355C1E-01 ~1,32575789E-01 8.12865466E-02 2.8C716053E-01
-1,83634€31€-14
CPIT} AT SKOCK

170ZB240E-02 4.25910411E-02 4.68394346E-02 £,086623026-C2 5.14401036E-02 3.30C08874E-C2
T1L4240Te28E-02 .
TCP{IN AT zETA=O
T _4J94614482€E
TT1.86581896E:

_ 5.0524T3T0E-C2 5.52865504E-02 6.2075€138E-02 6.159371456-02 3.35939129E-02
2

49714339E-04 6.59535T1BE~C5 -441742451BE-05 -8, 57677752€-05 —4443872632E-05 -3,956666C5E~04
S€1220E-04 -

U0GBOE-03" EFSIGKX= 1,00000000E-C3 SPACER= 1.0C000000E-03 EPSIVAR= 1.0C0C00O0CE-

T= & OE~01 THETAD= 1,00C00000E+0% ALPHAD= 2,0C000000E+0C

08 EPSINT= 2.5CCCCO00E-02

648032346102 7.£5038713€6-02

2471613743E-01 1.41854379E-01

2.14538340E-02 1.45792461€-02

2.1€6482668F-02 1.74766251E~02

=~1.22528208E-02 ~1,42992494E-02

1.13€673517€~01

1.55115695€-03 2.12212091€-03

6.95635030E-02 B8,0£2595226-C2
2.81299202€-01 l.&ehesca7s—ox
2.244250366-02 1.57254850E-C2
2.324537296-02 1.91000138E-02

~3.1590£265E-C4 -3,9€441855E-C5



N= @ Px2 NREAD=1 N
NA= 1 ANA= O,

STMACH= 8.00C00000£¢00 CAMMAs 1,40000000E+0C T= 6.(C000CCOE-O1 THETAD= 1.00C00GCOE+0l ALPKAD= 2,00000000E #

RANGLE®  3.31169144£-01

EPSIG= 1.00000V00E-0

SPACE=1 NP= ¢

NE= ]

APPENDIX B

NCAVRG=2
BNB= (.

3 EPSIGFMX= 1,000C000CE~Q3 SPACER=

NCYCLE= 2 VVEST= 1,00CCCO00E-C3 vraxs 513

VIEST=  1.C0N00GCOE-0
M2Es O

SLOPE= 1.80CCOSQGE«0
KCOQUNT= 23  vMax=

SO0L220E-04

3 VIESTl= 3,00000C00E-02

0 KTRANSF= )

«S€GC1220E~04

1.00000000E-03 EPSIVAR=

AAST=  4,2289

EPSIG= 1.COCO000CE-G2 SPACER= 1

5624E-01 PVINFe  1.CB560426E402

«00000000E-C3 VHMXTEST=

SUMMARY PRINT BLOCK

1=8 =7

1.8178€+01 2.7365E+01
2,394TE+01l  4.6533E+01
1.5468E-01 1.08S4E-Q1
5.0790E-02 8.3188E-02
8.T723E-01  &.1786E~01
2.8805E-01 4.7118E-01
1.94436-01 1.3991E-01
8.6351E-02 1.4761E-01
1.1027€4Q0  T.9347€-01
4.8972€-01 €.3712€-C1
5¢16256-02 6.5584E-02
1.0849E+01 S.8203€+00
2,7823E-01 3,3388E-01
3,3009E-02 2,2443E-C2
3.3594E-02 2.3245€-02

ETAS ETASP

1.0C000000E-C8 EPSINT=_

1.13€15136E-00

t=p

€.1008E+01 . 9.0000E+01
6.8314E+401  9.0000E+0%
£.5¢356-02 -1.2308E-11
1.0029E-01  1.0580€-01
21342801 C6.98D0E-T1
£.69356-01 6,C00DE-0L
7.20506-02 ~1.6047E~11
1.6128E-01  109336E-01
4.0884E-0L ~9.1007€~11
1.0261E+400 1.0966E400
8.0626€-02 8.5601E<02
S.1CESE+Q0 B.9438E400
3.89%52E-01 4.451TE-01
1.5725€-02 1.4241€-02
1.93006-02 1,8658E-C2 -

$618BE-01 6.26909720E~02 -7.73023930E-16
S1STTE-01  5.979432226-02 -8.41263462£-02

-8.218764C3E~02 5.35480783£-02 -1.71435501€~-01
~5,C1903803E-02 4.28268096E-02 -1.,32975789€-01
14274750E-02 8.1388546¢6E-02
162450356-02 2,80716053E-C1

1=1 1=2 I=3 124 1=5

PSID ~9.0700E+01 -6410CEE«CL =34 TIESE+D1 ~1.8178E+C]1 -1.0489€-09
PSISO ~9+D00CE+01 ~&.705SE40]1 -4e4983E+01 -2,315BE+C1 ~1,4039E-C9
X0 0. «5635€6-02 1.0854€~01 4¢0E-01 «7633E-01
A\ (] =1.05B0E-91 -1,0035E-01 -8.3188E-02 -£,C7S0E~C2 -3,2281E~12
XOBAR da 3.15%2E-01 b.1784E-01 E.T7723E-01 1.COCCE+00
YOBAR =6.0000E-01 -5.6535E-01 ~4.T178E-CL -2,88CSE-C1 -1,8308E-11
x$ . ETT9SE-02 1.32716-01 1.8763E-01 2.1936E-01
¥s -1.6970€-01 -1.6019€~C] -1.3263E-01 -8,C243E-02 ~£.3754€-12
XSBAR Je 3.845CE-Q1  T.52€4E-01 1.064QE+4C0 1.2442€+¢C0
YSBAR =0,6240E~01 ~9.CB4LE-01 -7.5219E-0] -4,55C8E-01 -2.0485€-11
ETAS 6e2691E-02 £.9794E-02 5.3548E~02 4,2827€-02 4,1427E-C2
BETAD Vel631E4M  1.17CEE+01 1.2C7CE+Cl  1,24C5E4C1 1.2452€+01
X C. 5e5646E-02 1.1129E-01 1,66S64E-01 2,2258E-01
CPSHOCK 41 T03E-02 4.2591E~02 4.6B839E~02 5,08€8E-C2 S.1440E~C2
CPBODY ©.9461E-02 £.C525€-02 5.52€TE-02 6,2076€-C2 €.15%4E-02

1 Tay Xt xc A (1]

1 C. 0. 0. -1.057

2 5.5646095TE~-02 5.564609STE-02 5.563468315E-02 -1.0C3

3 3.11252159€-01 1.11252169E-C1 1.08942518E-01

4  1e66S3B2S9E-01 1,££638299E-01 1.54678616E~C1

S 2422584399E-01 2.225843G65E-01 1.7¢326980£-01 -3.22812£10€-12 4.

6 247€230498E-0) 2.7£2304SE6E-01 1.5467€616E-01 5.(7903804E-02 5.

T 34238765SBE-01 3,33E76550E-01 1.008942518E-01 B.2187€403E-02 6.

8 3.85522698E~01 3.8G55226%8E~QLl 5.5€24831%E-(2 1.0C391577E-0L 4.

9  4a.4S1€RTSTE-01 4.45168757E-01 -1,23075942€-11 1.C57

TETA= Q.
1=2 1=2 1=3 1=4 125

P 3.58916~02 2.€423E-C2 3,8804E-02 4.2159E-02 4.1958E-C2
P/ROASTSC 1.99T4E-01 2.0270E~01 2,15S5E~C1 2.34E4E-01 2.3350E-(1
P/PTINF 342940E-D4  3,3428E~C4 I, 5613E-04 3.8728E-C4 2.8507E-C4
P/PINF 3.2159E+400 23.2635E+00 3,4768E+00 2,7810E+00 2,7594E+00
RHO Zo1R8TE+00  2.2L1SE+00 2,31426400 2.45T0E+00 2.44T0E+CO
u 243154E+00 243145E4CC 2,3115E400 2,30E4E¢CO0 2, 3077E4CO
v 1.4971E-04 645954E-G5 -4,1742¢-C5 97EBE-CS ~4.4387E-CS
o ~65+5898E-14 -3.8112£-02 -§.2374E-02 «G561€-02 8.2198E-02
uc 2.3028E+N0  2.30CTE+00 2,2939E+00 2,2616E+00 2.2726E+CO
vC 246375E-01 2.5162E-01 2.7913E-01 3.3B74E-01 4,0066E-01
wWC ~9.5480F~14 402203E-02 B8.21726-C2 1.0254E-C1 2.2198E-C2
v 2.6375E-01  2.5253E-01 2.8564E-01 3.51C2E-01 4,0068E-01
wee ~9¢5898E~14 =-3.634TE-02 -5.5469E-02 -4.5271€-02 £,2198E~02
X -645998E~14 $S,0617E-02 1.9336E-01 3.193T7E-01 4.C068E-01
vy ~2.4375E-01 ~2,3850E-Cl -2,1744E-01 ~1.5252€~C1 B,2198E-C2
vI 2+3026E400 2.30C7E+00 2.2929E+00 2,2816E+CO 2,2726E+(0
PSINOR ~243B63E-12 2.2555E¢00 4.0182E+00 7.9684E+00 $.5989E+00
THETNCR 8.3557E+01  8.4086E+01 B8.4604€¢01 8,6212E+C1 €, 7960E+01
XBAR Ne 3,15526~C1  6.,1784E-01 B.7723E-C1 1.,0000E+00
XBHLD Oe ~€.980CE~11 -¢.,9B00E-11 -£.9B00€-11 -£,$800E~-11
YBAR ~6+0000E~01 =5.,65356~01 -4,71786-01 -2.88C5E-C1 -1,8308E~11
YRHLD -6+0000E~-01 6.,000CE-01 6.0000E-01 64C0COE-C1 ¢,CCO0E-C1
ETA Ce C. Ce [ C.
G ~248630E-03 -2,5312E-C3 -2,2202€-C3 -3,3020€-C3 ~3,€303E-03
DEQNS 5.5946E¢00 5,5962E+00 5.603TE¢00 5.6214E+C0 %,655B8E+00
AM 64 TTEBE+ND  £,4626E+400 6.3914E¢00 6,3118E400 €.31T6E+00
CROSSH 2.6829€~13  1,064CE-01 1.7257¢-C1 1.35498-01 2,2689E-C1
SBAR Teleb1E-02 T.1441E-02 7,1441E-02 7.1441E-02 7,1441E-C2
POROGAM 1.1987€-02 1.1587E-92 1.1SETE-02 1.16ETE-CZ2 1,1587€-C2
PT/PT INF B843644E-01 8.3€44FE~Cl 8.3644E-01 B,3644E-01 8, 3444E-01
Py 9e1139E+01 9.1136E4C1 9.1129E+401 9,1129E4C1 G,1139E+Cl
BERNOUL ~347357€-09 ~6,9194E~10 -2.5128€-10 -1.3477E-09 -2,4209E-10
ovoz ~244i45E-01 -2.36368E-01 -2.43C9E-01 -2,5022€-01 -2, 7744E-Cl
DPOZ 7.7155E-28 1.2598E-C4 4.5126E-06 4,3950F-C4 1.6389E-C2
PP ~9.2401€-16 2.,8176E-02 6.0136E-02 5.0419€-02 ~1.4741E-01
up =9,5898E~14 =3,81126-02 -6.2374E-02 ~4.95€1€-C2 £.2198E~-02
WP ~7e7945E-01 -£.5712E~L1 ~1.4BD4E-02 1.2919E¢00 2.3154E+C0

WINCWERD LINE ZETA LIMIT

u RHD s PORCGAM uc vC

2031 T9ESCO  202282E407 «e€451€-C2 1,1¢S1E-02 2.3C5CE+CC 2,43P6E-01

LEEWARD LINE ZETA LIMITY

u RHD S PORCGAM uc v

2.3612E+0C 1.5300E400 4 E7€3E-03 1,12156~02 2,3282E+0C 2.4632E-0i

CIx  4.22£30484E-02
YBAR= -1.58871219E-02

CYx 6.222434E4E-Q2 (C=
LBAR= 6, EE66866TE-OL

FCRCE (C

EFFICIENTS

4.¢55€7CE1E-02 CL= 6.0

vz -5,22284

19¢€-02

95035030€-02 2.81299202E-01

06259922€-02 1.48465087€-QL
S61RBE-01 B.56009436E-02 -1.83634821€-14

1=6 127

2.7958E-02 2.2783E-02
1.5559E-01 1.2679€~-01
2.5659E-04 2.0910E-04
2.5050E¢00 2.0414E+00
1.83116+00 1.5820€+00
2431 TLE+Q0 2.326TE+00
~3,9567E~C4 -3.1551€E~04
1,5013€-01 1,5917€-01
2.2994E400 2.3151E400
3.4109E-01 2.8143E-01
3.7046E~C2 1,3406E-02
2.9592E-C1  2.4387E-01
1. 7365€-01 1.4146€-01
2.2697€-01 1.0782E-01
2,5730€-01 2.6031E-01
2.2994E+00 2.3151E00
Se63T2E+00 2.60664E+400
B.3646E¢01  8,3591E+01
8.7723E~01 €.1784E-01
-6.9800€-11 -¢,9800€-11
2.8805E~01 4.7176E-01
6.0000€E~01 6,0000€-01
. Q.
=3.9953E~03 -3.,7087€-03
5.6328E400 5.¢152€400
60 THQ6E+00 6.S623E+00
5.5124E-01  4.7519€-01
Tel441E-02 7.1441E-02
1.198TE-02 1.158T€~02
Be3644E-CL  B42644E-01
941139€401 9.1139€+01
=2.5996E-CB ~1.4T76E-CB
~2.3474E-01 -2,2440€-01
5,8167E-C3 2,6112E-C2?
~1.97T1E-01 =5,3934£-02
1.9013€6-01 1.5917€-01
8.8629E-01 -1.1686E400

wC X
4.1825€-16 0.

[ 14 X

1.8340E~11 -2,8654E-11

7547583€-02

I=8 1=9

2.0711€-02 2.0490E-02
1.1526€-01 1.1403E-01

t=10

1.90¢896-04" 1.3005E-04

1.8557€+00 1.8359E+00
1.4T76E400 1.4665E¢00
203335E400 2.2357€4C0
~2,5644£-C5 S5.5690E-04
£.2995E-02 ~4.0678€-13

2.3216E400 ~2.3227€400

2.5379E6-01 2,4630E~C1
1.5804E-03 1.7691E-11
244116E-01 2.4630€-01
7.90€TE~02 ~4.4801E-13
4.7712E-02 ~2,6204E-11
104927€-01 ~2,4630€-01
2.3216E400 2.3227E+CO
1.1774E400 -6, 9573E-10
8.3873E+01 8, 394TE+0L
2,1522E-01 -649800E-11
-€.9800E-11 -6.9800E-11
£.69356-01 ~ 6,0000-01""
€.0000E-01 &6.0000E-01
. [N
-2.35126-03 -2.7958E~03
£060€SE+00  S,6054E+00
1406 T4E+00 7+0795E+00
2.51176-01  1,2329€-12
7.1441E6-02  T.1441€-02
1.19676-02 1.1987E-02
B.3644E-01 8, 3644E~C1
Se1139E+401 S.1139E401
-1.59626-C9 -5.1690€-08
~2449%8E-01 -2, T247E-0L
S.5492E-04 1.2701E-26
~146322E-02 -3,0651E-15
£.2995€~02 ~4.067BE-13
~1.%211E+00 ~1.4885E+00

vy vz

~2.4306E-01 2.3050E+00

vy v

2.4€31€-01 2.3282E+00

P"{PYINF

8.9036E-01

PT/PTINF

9.8788E-01

5
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APPENDIX B

STMACH= _ 8,00000000E+00 _ GANNA=

“EPSIGaR= _ 1.000G0000E-CT
TAAST= _ 4.2: .zasv!ezte-

VIESY= 1.CODCO0GOE-D3_ VIEST1s
TWZEs [

T=  6.CCO00CCOE~O1 THETAD> 1.00000000E+0L ALPHAD= 4,000COCO0E+00

000CO000E+00_ KTRANSF= 1

“RANGLE= 6.62338267€-0)

EPSTG=  1.000C0000E=

_EPSIGPX=" 1.00000000E-C3  SPACER= 1.00000000E-03 EPSIVAR= 1.CCO000CCE-CB EPSINT= 2,50C0C0GOE-02

<S00432F4E-02 T 4.969T42546-02 4.12550504E-C2 #.26159149E-02 5.9301B690E-02 8.23256429€—02 9.75278923E-02

BI148663E-C2 -1.41825391E-01 -S. 127591A1E—02 1,66148739E~01 3.91619215E-01 3.6€148B45E-01 2.01549240E-01

vt;z’"o.?ouiooss-oz 6.50554219E-02 5,51913507E-02 2,92340819E-02 1,55382225E-02 8.04002435E-03

-_‘_60'055-(!2 T.61385€38E-02 7.8181TLIC4E-C2 5.8G847833E-02 1.98189549E-02 $.5299662TE-03 8.22316€64E-03

161E-03 _

T 3.,13590376E-03  4.26116068E-03 3,137094176-03 2.00123827€~03 4.51393242E-04 -1,CT270231€-02 -1.144043356-02 -8,64716521€-03

3.331212€4E-03
= 24 VMR

1.144043356-02 EPSIG= 1.00C00000E-02 SPACER= 1.00000000E-C3 VMXTEST= 1.11€¢51068E-01

.656‘20265-06 =7.54¢03087E-C4 -5.65569366E-04 ~3,63C64535E-04 ~2,02071743E-04 3.47875098E-04 6.7C528349E~04 1.0955¢953E-03
304650U80E-04

24972636202 4491318TE1E-02 4.099196586-C2 44241384326-02 5.96497441E-02 £.265617136-02 9.8€234618E-02

6 T=6.77022706€-02 ~1.3782903TE~01 -8.8572C672E-C2 1.728152436-01 3,9$888G57€E-C1  3,73548308E-01 2,02441%33e-01
-20141651

. 6e236S20£64E-C2 56.,4646045B8E~-02 6.4783856TE-02 5.51927197E-02 2.96374ST7E-C2 1.5580359E-02 8.55583128€-03

T 7223151981 E-C2  7,5621T8T9E-02  7.79172893E-02 5.92372194E-02 2.11254900E-02 1,05087409€-02 B8, B80368423£-03

G4TTI6E-05 ~ 1464161191E-07 7428641792TE-CT ~4.44601693E-05 ~5.551123121E-04 -2.81041930E-04 -1.03500309€-05

T 3,22586646E-04




N= 9 M=2

N1 aha=C,

APPENDIX B

NREAC=l NSPACExlL NP= 5 NCNVRG=3

MBa-1-—BNB=—Q¢—

STNACH=  8.,00000000E+CO GAMMA= 1.400000COE+OC T= 6.C0CC0CCOE-01 THETAD= 1.00000000E+01 ALPFAD= 30
RANGLE= 6.62238287€-01 i
EPSIG= 1.00000000€E-03 EPSIGMX= 1.00000000E-03 S$PACERs 1.00000000E-03 EPSIVAR® 1.0
NCYCLE= 2 VTEST= 1.0CC00000E~C3 VMAX= 5.55112121£-C4 AAST= 4,23895624E-01 PTINFe
VIEST=  1.C00C0000E-03 VVEST1= 3.0000C00CE-0Z e
M€= © ’ T
SLOPE=  1,00000J00E+00 KTRANSF= 1 =
KCGUNT= 34 vuAxs 5,££112121€-04 EPSIG= 1.00000C00E-03 SPACER= 1.00000000E-C3 VMXTEST= 1,11€€3828E-017
SUFFARY PRINT ELOCK :
121 =2 123 I=4 1=5 1=6 t=7 | 1 I
PS10 ~5.0000E¢01 -€.1006E+C1 -3,73E5E401 -1.8178E+01 ~1.0489E-09 1.8178E¢01 3,7345E+01 €41006E¢0L
PSISD ~9.0000E401 ~6,6674E401 —424511E+01 ~2,29€5E4CL ~1.4107E-CO  2.4614E+01 4.T662E+01 £,9203€+01
X0 a. 5.5635E-02 1.0854E-01 5468E-0} 1.7€33E-01 1.5468E-01 1.C8S4E~Cl £.5635E-02
Yo -1.0580E-01 -1.003SE~01 ~8.3188E-02 -5.07S0E-02 =3.2281€-12 5.0790£-02 8.3188E~02
XOBAR C. 3.15626-C1 6.1786E-01 8.7723E-01 1.0000E+00 8.7723€~01 ©.1784E-01 2
YOBAR -6.0000E-01 -5.6935E-01 -4, 7L78E-01 -2.88C5E-C1 -1.8308E-11 2,8805E-01 4.7176E-01 2.69386-01
x$ . 606662602 1.3074E-01 1.86186-01 2.2042E-Cl 2.0068E-01 1.4597E-01 1.5826€-02 <1
¥s =1.6327E-01 -1,5460E~01 ~1,2852E-01 -T7.8972E-C2 -5.4270E-12 9.1940E-02 1.6020E-01 1,99€4E-01
XSBAR 0. 3.7806E-01 7.4144E-01 1.0559E¢C0 1.2500E+00 1.1381E+CO 8.2782€-0}
v$BAR ~942596E-01 -E.T6TEE-Cl =T.28E8E-01 ~4.4787E~01 -3.CT78E~1l 5.2142€-0F 9,0856E~01
ETAS 5e6440E~02 5.4250E-02 4e9132E-02 4¢09S2E-C2 4.2414E-C2 5.9650E-02 e.zeee, 02
BETAD 1.3273E401 1.3316E+01 1.34B9E+01 1.3500E+01 1.2754E+01 1.0532E+01 9.1384£+00
x1 [ 5.5646E-02 1.1129E-01 1.6694€~Cl 2.2258E-C1 2.T823E-01 23.3389E-01
CPSHOCK 601812E-02 €,236SE-02 6.4646E-02 6.47E4E-C2 5.5193E-02 2.9637€-02 1.5998E-02
CPBODY T.13356-02 142314E-02 T.5622E-C2 7.79176-02 £.9337€-02 2.1125E-02 1.05096-02
1 TAU x1 xg g ETAS ETASP LT
1 0. 0. 0. ~1.C5796188E-01 5.644014T1E-02 4.19457901E~ 15 e
2 5.5t4609S7E-02 5.5€46C557E-02 5.56348315E~02 -1.CCIFLSTTE-01 5.42497263
3 1.11292199E-01 1.11292199E-01 1.08942518E-01 -8.318764C3E-02 4.91318761 ~
4 1.66528269E-01 1.66538259E-01 1.54676616E-01 -5.C7903€03E-02 4.0991965€E-02 ~8,85720672E~ cz_ o~ L
5 2422584399E-01 2.225€4359E-01 1.76326980E-C1 ~3.22812€10E-12 4.241384326-02 1.726152436-01 _ - __
6 2.78230458E-01 2.7€230458E-01 1.546TE61LE-C1 5.CI9CI804E-02  5.96497441E-02 - 3.99888957E-C1
7 3.33E76550E-01 3.23E765586-C1 1.08942518E-01 8.2187€4C3E-02 ?9617135 oz l
8 3.855226S8E-01 13.89522658E-01 5.563483156-C2 1.CC391$77€-01
9 4.4516BTSTE-01 4.45168T9TE-01 -1.23075942E-11 1.€5796188E-01

P
P/ROASTSC
P/PTINF
P/PINF
RHD

PT/PTINF

PT
BERNOLL
0PO1
oub2
bpvDZ
DWDZ

=1 1=2 1=3

4.206TE-02 4.23456-02 4.3484E-02
2.3411E-01  2.3566E-Cl  2.4200€-01
3.860TE-04 3.BEE3E-C4 3,9SCBE-04
3.7692E400 3,TS41E+0Q 3.8SELE+00
2.4173E+00  2.4264E400 2.4633E+00
2,2961E+00 2.2556E400 2.2929E+00
-242406E-01 -202257€-C1 045€-01
a. -2.0415E-02 -3.9106E-02
'2.3022E400 2.30CSE+00 2.2961E+00
1.4885E-01 1.5323E-01 1.T113€-01
2.5530E-16 4.95356-02 1.0480€-01
1.48856-01 1.6015E-C1 1.9682E-01
[N 1.64TSE-02  3.9104E-02
C. 7.8560E-02 1.6777E-01
=1.4885E-01 -1,4057€-C1 -1.1009E-01
2.3C22E400 2.3009E+00 2.29€1E+00
0. 1.9555€+00 4.1751E+00
8.6301E401 B8.65C6E+01 8.T7262E+01
. 2.76CEE-Cl  7.4144E-0L
0. 3,76C6E-01  7.4144E-01
-9.2596E-01 -8.767&E-01 -7.2888E-01
~9,2596E-01 -2,767€E-01 -7,2R8B8E-C1
5.66440E-02 £.425CE-C2 4.9132E-02
~2.66TLE-01 -2.6571E-01 -2.8158E-01
4.9659E+00 5,0553E+400 5.6453E+00
6.2652E400 €.2552E4C0  6,2148E+00
6.0850E-01 6.,09196-01 6.03€9E-01
9.1142E-02 S§.266EE-02 SeT902€-02
1.2226E-02 1.,2242E-02 1.2309E-C2
7.9624E-C1  7.S361E-01 7.8290E-01
8.6759E401 8,6472E+C1  B.53CSE+01
3.5527E-16 4.2633E-14 4.2€33E-14
-1.0060E-02 -1,0572E~02 ~1,0777E-C2
~1.2646E-02 ~1.2C67€-02 ~1.07S9E-02
~2.3296E-01 -2.3265E-C1 -2.2010E-01
~1.1611E-15 -£.4387E-03 -1.64206-02
4.3386E-32 -4.4261E-04 ~6.2825E-04
-2.39126-15 1.5170E-02 1.9420E-02
=7.6937€-14 -2,2742E-02 -2.3417E-02
1.0504E-14 4,4228E-02 =2,35E1E-02
-6.1165E6-01 -4,C794E-01 4.3350E-02
-1.83226-15 7.23456-02 S,2203E-02

1.C0COCGCOES00

ZETA=
124 125 =6 =7
443553E-C2 3.8757€-02 2.5979€-02 1,91 60E-02 k] 27
2.4238E-01 2.1569E~C1 1,4458E-C1 1,06€3E-01  8,5915€-02
3.9971E-04 3.55706-04 2.3843E-04 1.T5E4E=04 1,4149E-0
3.9C23E+C0  3.,4726E400 2.3278E400 1.7167E+400 1,38
2.4€SSE+00  243051E+00 1.7972€+400 1.4644E+0C 1,25
2.2929E+00 2,2982E+00 2.3128E400 2,3257E400 °
2318E6-C1 -2.1324E-01 8925E-01 -2.1554E-01 -
-1.0C27E-C2 1+3415E-01 2,2826E-01 148706€-01 ~ 10367
2029CBESCC  2.2902E¢C0 2.3123€4C0  2,3287€¢00 2. 330TES00 2, IATOERO0
2.C980E-Cl 2.8643E-01 2.9178E-01 2.6119E-01 2.2914E-01 _
1.4151E-01 1.3415E-01 7.5004E-02 4.0770£-02 i
2.4487€-01 2.B643E-Cl 2.5501€-01 2.3766€-01
643B59E-C2  1.3415€-01 1,6040E~01 141575E-01
2.5037E~01 2.8643E-01 1.6503E~01  7.,45€3E-02 2
-3,68306-C2 1.34156-01 2.5204E~01 ™2, 8383E-01 9¢3E=01
2.29CBE+00 2.2902E400 2.3122E400 2.3282E+00 2.3387E400
€.2372E+00 T.1290E+00 4,0825E+00 1.8329€+00 $.6512E-01 -
0.9084E40]1 £.E673E+01 8.3795E401 E.3786E+01 8,4407E+01
1.0559€+400 1.2500E400 1.1381E+00 8.2762E-01 4,3G03t-01 -
1.0559E+CC 1.2500E+00 1.1301E400 €.2782E~01 4.3003€-01 -9.5841E-11 °
-4.64787€-01 -3.C7T78E-11 S$.2142E-01 9,0856€-01" 1.1322E460 _1.2098E+00 -
~&444TETE-C1 -3,C77BE-11 9,0856E-01 1.1322E400 "1.2098€%00 " '
C9S2E-02 2414E-02 842996E-02 9.0623E-02
¢ 1053E-C1l ~2.786TE-0L T =3, TTTTE-01 -3.T7284E-01 -
6.85¢T7E+00 5.5408E+CO 1 0B20E+00 4.3418€+00 2,5192€+60 1
€.2124E+00 6,38TTE+Q0 64 9479E+00 7.3388E+00 _1.6045€400
6.02196-01 €.5607€-01 6.8351E-01 8.$387E-01 2.9603E-01 6
9.8233E-02 7.5T12E-02 2.4193E-02 3 1,3909€203 7
1.2313E-02 1.2039E-C2 1.1434E-C2 2 1.1176E- z
7.82256-01 8.2756€-01 9.4131E~01 5,66%3
8,5224E401 S.C1TLE+O01 1,0257E402 1 095!5002
4.2633E-14  4.973BE-14 1633E-14 &
-142575€C2 =7.00156-03 -3.6484E-04 -3.3‘3¢
-5.1737E-03 =9.16506-03 ~1,1663E-02 -1.76526-02 -2,5351
-242C76E-01 ~1,5157€-01 -1,8460E-01 -2.1026E-01 -2,969¢9:
-2.13306-02 5.7116E-03 -9.8T67€-03 -4.1070€-02 -2,5585
2.165TE-04 -1.1270€-02 ~2.4109E-02 -6.6105€-03
-2.2119E-C2 -1.7411€-01 268E-01 -8.998LE-02
2.4761E-02 1.7877E-C1  2.TO4SE-01 1.9248E-01
3.6424E-02 2,9918E-0l 2.375TE~02 ~T42454E-C1
1.6884E+00 2.5160E+00 4.6362E-01 -1.2917E+0C
~14€3¢1E-01 -1, S000E-01 -648540E-01 ~1.6085E-01 ~3,4086€-02 5. 0307E

717
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P
P/RDASTSC
P/PTINF
P/PINF
RHO

PSINOR
THETNCR
XBAR
XBHLD
YBAR
YBHLD
ETA

G .
DEQNS
AM
CRDSSM
SBAR
POREGAM
PY/PTINF
PT
BERNOUL
DPDZ
oupz
ovDiZ

P
P/ROASTSC
P/PTINF
P/PINF
RHO

G

DEQNS
aM
CROSSM
SBAR
PAROGAM
PT/PTINF
PT
BERNOUL
DPDZ
buDZ
ovD7
DWD1

1=}

4+2698£-02
2.3930€-01
1.9462F-04
3.852TE+00
2.4554€E400
2.2973E+00
-240109E-01

0.
2.3CCHE+Q0
1.5873E-01
2.7225E-16
1,5873E-01
e
0.
-1.5873E-01
243006E+00

0.
B.60G53E+01
0.

%
-849313€-01
-8,9213£-01

5.0796E-02
=243557€-01

5¢3740€+00
6.2431E+00

Se4440E-01

Sell42E-02

2e2226E-02

Te9624E-01

B.6759E+C1

1.3911€E-10
~8.6236E-03
~1+1349€-02
=242697€-01
~2.4446E-16

843631E-33
=4.90T9E-16
=5.5673E-15
5.8495E-15
~549684E-01
=1.2741E-15

te1

4.36802E-02
2.43776-01
4.0200E-04
3.9247E+00
2.4881E400
2.29B3E+QC
-1.7859€E-0?

Q.
242991E+00
1,68156-01
248840E-16
1.6815F-01
0.
[\
-1.6815E-01
2.2991E+00

0.
B8.5817E+01
.

Q.
-B8.6036E-01
=8+6036E-01

4.5152€-02
=2.0584E-01

5.6739E+00
642245E+00
4.8221€-01
9a1142€-02
1.2226E-02
7.9624E-01
B8.6759E+01
2.0486E-10
=7.4740E-03
-1.0080E-02
-242332E-01
=1.1210E-15
~847142E-32
~1.9318E-15
~59207E~14
5.6B68E-1%
=5.8290E-91
=3.5765€-15

=z

443325€E-02
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~3,8973E-C1

2.0000CCO0E-01

1=5

401419E~02
243051E-C1
*3,8013E-04
2,7112E+00
2,3932E+00
243023E+C0
«8758E-C2 -5.0449E~02
1e3842€-01
2.2731€E+00
3.6941E-03
1.3842€-0L
2,6941E-01
1.3842€6-01
2.¢541E-C1
1.2842€-C1
2.2731€+00
$.2308E+00
£4€560E+QL
L+ C49TE+CO
9.7610E-01
-2.C785E~11
2.0379E-CL
2.4828E-03
-€.1973€-02
£499STE+00
642026E+C0
4.0121E~C1
Be96T9E-02
1.2208E~02
Te9916E-01
€.7077€+C1
$.4G48E-06
1.2304E-03
-4.9403E-05
~203674E-(1
=1.5430E-02
=2.7094€-02

«ERISE~CL

1.7724£-01
1.CC29€-01
2+5041E+00
~2+8600E~0C1

=6

2. 4140E-02
1.34356-01
2.2155€-06
2.1630E400
1.6663E+00
2.3176E+00

-5.93526-02
2. 4793€-01
2.3069€+00
3.2453€-01
9.4750E-02
2. 6598E-01
2.0868E-C1
1.7592€-01
2. 8870E-01
2.3069E400
4.3507E+00
8.2887E+01
9.5492€-01
645079€-01
3.5755E-01
6.1362€-01
1.7895€-02

-9.9148E-02
1.2053€400
6.939BE+00
7.5882€-01
5.8625E-02
1.1811€-02
8.6800E-01
9.4578E+01
~748116E-05
6.1366E~C3
~4.TO06E-04
-1,9168E-01

-5.5258€-02
-848724€-02

~243512€-01
3,0339€-01
8. T150€-02
8,1407€-01

~5,9481E~01

I1=6

243457E-02
1.3054E-01
2.1528E-04
2.1018E+CO
1.6207E+00
2.3175E+00
~4,0048E-02
2.5424€-01
2.30060€+00
3.2993£-01
1.01C8€~01
2.6585E-01
2.1999€-01
1.7564E-01
2.9702€6~-01
2.3060E+00
403557E¢00
8.2682€+01
9.2897E-01
4.9840€-01
3.3434€-01
64 1956€E-01
1.1930€~-02
~6,4905€-02
6. T210E+C0
6,9436E+00
7. 6645E-01
6.6765E-02
1.1931€-02
8, 4627E-01
9.2210£+01
~1.1068E~C4
T.5632£-03
2.904TE-03
~1.9442E-01
=T.2369€~02
-1.1532¢-01
~-2.3846€-01

3,0241E~01 |

1.3679€-02
8.4759¢~-01
~4.9355¢~01

=7

1.7643£-02
9.8189E-02
1.61926-04
1.58C0E900 °
1.2615€+00
2.3330E400
-6,6257€-02
2,1865€-01
2,32126400
2.71502€-01
7.23706-02
2.2406E-01
1.75136-01
5,1821€-02
2.7962€-01
2,3272€400
1.2756E#00
8431 50E¢01

6.8026E~01

3.5538E-01
6.0161E-01
T.36C4E-01
204899E-02

-$45334E-02

6.6248E+00
73784400
7.1900E-01
2.5968E-02
1.1454€-02
943714E-01
1.0211E+02
-2, 79936~04
3.57C9E-03
~2.64T7E-03
~2.1178€-01
-4.52126-02
-8.7059€-02
~6.C7CAE-02
2.5513E-01
-1.6€536-01
-1.3143£400
-4, 7655E-01

=7

1.7262€-02
9.€067E-02
1. 5643E-04
1.5467E+00
1.3293€+00
243334E+00
~4.4353E-02
242208€-01
2.3267€+00
2. 7151€-01
1.6627€-02
2.2012€-01
1. 8484E-01
4.9030E-02
2.8369E-01
2,3267€+00
1.2072E+00
£.3050E+01
6.5941€-01
1. 8905€-01
5.5824E-01
6.5817€-01
1.6599€-02
~6,4834E-02
€. 36THE0D
7.37CTE+00
7. 1446E~01
3, 7559€-C2
1.1568€6-02
9.1038E-01
$.5195E+01
=3.07156-C4
4.0568€-03
2.45026-02
-2,2018€501
-13.8668E-02
-1.5298E-01
-5.36C7E-€2
2.6030E-01
~1.0781E-01
~1.3¢46E+0C
-5.3617E-01

I=9

1=8
1.5845E-02 X.;‘!DE-OZ'_
]

110

1.2114E-01 0!
2433526400 2433

T0€%e
2,50806-01 2, 4409E-01
3.9691€-02 1.8407E-11
z.:ssrsfol

0}
4.5094€-02 =7.75
7.3644E-01 7.8090
1.75176-01
2.9587€-02
~£,9431€-02
€.42TLESTO
1. S6C2E400
4.5670E~01
6.0435E-03
1.12286-02
5485C0E~0L __
1.0733€402
~1.36316-05  6.3976
1.27596-06 -1.6201€
-€.0042E-03 840634
~2.4748E-01 -2,5524 -0l
-z.zgaggfgg -2, e«zse-lz
-2,0319E-02.
~1.1607€-02
1.3568E=0L
~1.0654E-01
~2,0668€400

1=9

145649E-02
T8, 1089E-02
1. 43862604
1041226400 1.4021€+00
1.26STE*CO  1.2724E+00
2.3450E400 2, 3491E400°
- 4.9192E~02 -5.1q19e-gz
“1.2304E-01 T
2.3348E400  2.3369E400
205233E~01 2444 64E-01
4.1568E-02  1.8407E<1L
2.3271E-Cl "2.4484E~01
1.0605€~0)  3,1901€-12 _
8.5736£-03 2. 8659€-11
2.5589E~01 2.44B4E-01
2.3348E400 2.3369E%00
2.1039€-01 ~7.0267E-10
£,3793E401 0.4019E+01
2,3815E-01 ~7,4943E-11
2.2877E-02 —7.4943E-11
€.B0E0E-01  7.2045E-C1
F.1TI56-01 1.2
1.97256=02 " 2,0
-£,78156-02 ~5.5278E~02
€.23€4E¢00  6.2069E400
7.5524E+00 7. 5906£+00
4.26C0€-01 1.6673E-01
1.C869E-02 7+0168E-04
1712636502 1. 1169€-02
S.7314E-01 9.9825E-01
1.06036+402 1.0877E+02
~4.62¢56-05 6.1587E-C9
Se43€6E-04 -T2 23T1E-Q5
-1.40736-03 4069E-03°
—2446%52E=01 ‘2252715 =61
-1.3112£-02 -2,6999€-12
~7.5117€-02 -2, 6255€-25
-7.80206-03 -2.8085E-15
1.4657E-01 -3.4369E%13
~T1432456-02 9.9480E~15
-~2.10526%00 ~2.2004E+00 '
-1,578GE-01 5.9795E-15

1.57¢1E-02
0. 1716E-02
1.44¢5E-04

81
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APPENDIX B

"P/ROASTSE
P/PVINF

2.
5.4830€-02
1" Z.4561€-01"
-1.7418E-02
0073€-01

T 8.4358E401
J3.2173e-C1
“le76€2E-01

~59990E-01

42 .
T590E+00 5.7734£+00
SBBE+00_ €+1424E+400
[525E-02" 8.$$88E-02
42E-02  S+3553E-02
27 1.2255E6-02

21.0242E~03
-8.8693E-04
-2,24806-01
~405436E-03
-5.0379€-03

4.73C76-02
. 246327E-C1
 4s3417E-C4

4.238TE+00
20623€E400
2.3015€+00
-1.1328€-02
~2.4767E-02
87SE«00
Fe4504E-01
5.5G89E-02
2.5033E-01
-2,0309€-02
1.0157€~01

2901500

_ 0. 2.551£€+00
R a,bcassoox B.4277E4C1
0. . 3.1863E-01

0. 1.241E-01
642619E- } shsacze-al
T6136-0f ~6.01096-01
8220E-03 2.7125€-C3
-1.1527€-62
5.66726400 5.6742E+00
6.1579E400 6.1408E+00
1.26626-02

9.39CSE-02
1.2260E-02
1.90156-01

.. Ta9%624E-01
TEesTseiL
1.9

-2.4894€~C5
S5.4226E-04 -4.94C8E-04
6.5165E-04  1.3236€-04
+3012E-01 -2.26C7E-C1
9794E-15 -€.2921€-C3
60B3E=29 ~1.0418E-02
5 2.1486E-02
~3.1389€-02
TP 37726-16 -5.0237€-03
W T ~4.95026-01 -3.9086E-01

SBARP T 4,6227E-15 8,9373E-02

€. 4306E-04
4,3822€+400
2,6711E+00
T 2. 2993E%00
2,35 T4E-C2
618602

«2817E+00
2.6452€-01
1.1112€-01
T2,8667E-01
-1, 8640E~02
2.1348E-01
=1.9224£-01
2B17E+00
«3451E+00
‘845205€401
6.3013E-02
5. T0E9E-01
-4.9733€-01
-5.1710E-01
122€-03
-2.5037€-02
5.83C2€400
6.0954E+00
1.0720€-01
$.8941E-02
1.2321E-02
7.8087E-01

8.5083€+01 -

-5,7889E-05
~1,3430E-03
~1,04¢0E-03
~2.3471€-01
446099€-03
~3.5650€-03
4.1511E-02
+5183€-02
~2,2951E-02
3.1619E-01
5.56956-02

1=3

4.8558€-02
2.7246£-01
4.4922E-04
403866E400
2,6786E4C0
2.2994E+00
-1.2125E-02
~3,2865€-02
2.28C9E+00
2.71076-01
1.1087E-01
2,9189E-01
~2,3906E-02
2.15€8E-01
~1.9791E-01
2.2809€+00
5.406TE+00
8.50¢3E+01
6.2398E-01
5.8011E-01
~4oB8455E-01
~5,0876E-01
2.4566E-03
~1.2506E-02
5.7027€¢00
6.0939€+00
9.2826E-02
9.9177E-C2
1.2324£-02
7.8041E~01
8.5033€401
~7.25456-05
~6.4209E-Ch
“4e6336E-Ch
=2.3544E-01
4.6648E-03
~604651E-03
2169E-02
-3,4227E-02
-1.2558€-02
3,5846E-01
5.0106€-02

TET2=  3.00C0
I=4

' 5.0037€-02
2.7847E-C1
4.5922€-04
4.4833E400
247221€+00
2.2985€+00

-2,4913E-02 -
1.8930£-02
2.2698E+00
3.2142€-01
1. T024E-01
3.€270€-01
2.7251€-02
3.5220€-01

-9.0827£-02
2.2658E400
0.0202€400
8.7736E401
8.94996-01
5.8962E~01

-3,0393-01 -

-5.1001€-01
4.09526-03

-2.5712€-02 -

5.58C5E40C

6.0T43€+00
842678E-02
548385€-02
1.2315€-C2
7.81556-C1
8.5202€+01

«9298€-05

-1.72256-03

-1,2820€-63

-2.4342€-C1 -

-6.7275€-02 -

-1.6643E-03 ~

-5.5467E-02 -
1.1211€-02

~2.56¢3E-02
1.64126+00

-5.5150€-C2 -

IETA=  $,00C0
Jas

5.01C1E-02
2.7823E-C1
4.5981E-C4
4,4851E+00
24 7244E+00
2,2986E4CO
~1426C4E-02 -
2.28%2€6-C2
24 2684E+00
3,2550E-C1
1.7415€-01
3.7126E-01
2,5987€-02
3, 6036€-01
~5.2974E-02
2. 26E4E400
S.02€4E+00
8.7682E¢C1
8.8610E-01
5.6928E-01
24 9599E-C1 -
-%.0248E-01
496€~03

«2748E-C2
5.7772E400
6.0729€+00
6.B8945E~C2
$e85C3E-C2
1.2316€-02
T408172E-01

~B43B4LE-C4
-1.5871€-03
~-2.4901€-01
S.345TE-C2

«60 29E-02
1.65CTE+CO
~4.50¢3E-02 -

0600E~01
=5

4.1202E-02
242930E-01
1, TB14E-C4
3. 6917E+CO
752E+ €O
3022€+00
2.6186E-02
1.40526-01
2.2702E+ €0
3.8362€-01
144052E-01
2.0362E-01
1.4052E-01
2.8362€-01
1.4052E-01
2.2702E+00
9.5913€ +00
8.6507E401
1.0248E+00
845053E-01
1.9545E-11
3.5166E-01
4. 2414E-03
3.0364E-02
6.2573E400
£.27S6E+00
30 8915€-01
9.2613E-02
1. 2244€-02
1.9332€-01
8.6440E+01
145316E-C4
3. 2009E-03
2.5 754E-C3
2.5128€-01
2.1973E-02
3.2181€-02
2.8046E-01
1.7027€-01
5.0515€-02
2.534TE+00
1.¢394E£-01

CO00E-02
I=$

4,1013E-02
2,2824E-01
2. T640E-C4
2.6747E+00
243683E+4CO
243020E+00
1.3372€-02
1.4159€-01
2,2685E+00
2.9238E-0)
L. 4159E-01
2,9138E~-01
1.4159€-01
3.9138E-01
1.4159€-C1
2.2685E+00
Se TBBTE+0O
€.64B80E+01
1.C124E+00
€e1148E-01
1. 8926E-11
4.9902€-01
1207E-03

«5042E-02
5+9343E400
£, 2789E+CO
3.8718E-01
S.4438E-02
1.2266€-02
T+ 897T1E-01
B4 604TE+0]
1.0058€-03
4+ 3955€-C3
60 8964E-03
2. 6148E-01
«0330E-02
«3733E-02
«8669E-01
» E490E-QL
2.2557E-C2
2+ 553TE+00
1.0954E-01

=6

2,2617E-02
1,2587€-01
2.0757€-04
2,02656+00
1.5645€400
2.3169E+00
-2.06T6E-C2
2.62B6E-01
2.3050E+00
3.3558E-01
1.0972E-01
2.6458E-01
2.3377€-01
1o 7399€-01
3.0721E-01
2.3050£+00
4.3169E400
8, 2430E+01
9.0308E-01
3,1037€-01
3.1117€-01
642669€-01
$.9650E-03
~3.2144E-02
6.1696E+00
6.9480E+00
7.8558E-01
7.9758E-02
1.2087E-02
6,1923E-01
8.9263E+01
-1.3886E-04
9.2967E-03
8.1309€-03
~1.9697E-01
~1.0399E-01
-1.4085E-01
~2,4048E-01
2.9606E-01
%, T058E-02
8. TL5TE-0L
~2.8875E-01

I=6

2.2127€-02
1.2314E-01
2.0307E~0¢
1.9826£+00
1.5326E+00
20 3164E400
2 059TE-02
«6863E-C1
2.3044E+00
3. 3949E-0)
1.1552€-01
2.6322E-01
2.4214E-01
1.7224€-01
3.1346E-01
243044E+00
4. 2745E+00
8.2275E+01
8.9015E-01
1.5956€-C1
249960E-01
6.1369E-C1
«9825E-03

~1.626TE~02
5.8732E+00
6.9530E400
8.0158E-01
B8.6626E-02

~842617E-05
1.0345E-02
1.2665E-02
~1.98306-01
~1.2667E-01
~1.2761E-01
<4081€-01
«8951€-01
2.62326-02
8.9193E-01
~1.29556-C1

1=7

1.68228-02
Se3675E-02
1o 5448E-04
1.50682E+00
1.2854E+00

2.23276400 ~

-2,22108-02
2.26268-01
2.3256E+C0
2.8016E-01
8.00626-02
2.1713¢-01
1.9430€-01
4.7C526-02
2.87556-01
2.3256E+00
1.1591E+00
8.2953E+01
£.3860E-01
7.5249€-02
5.1496€-01
645204E-01
2.2996E-03

-3.1622€-02
6.0058E+00
7.3376E+00
7.1176€-01
5.93936-02
1.1844E-02
8.,62026-01
§.3926£401

~5.4235E-06
4.5325E-02
1.3787€-02

-2.2209€-01

-3,0613€-02

-3.C473E-C1

-4.S116E-02
2.61536-Ct

-4.8280E-02

-1.46T2€+00

-5.1313e-01

1=7

1.6600E-02
$.2381E-02
1.5235€~-04
1.48713E+C0
1.25¢5E+00
2.3318E+00
-1.1129€-02
2.2816E-01
243245E+00
2.8143E-01
8.2017E-02
2.1487€-01
1.9940€-C1
4,5829€-02
2.8954E-01
23245€+00
1.12$5€+00
8.2901E+01
6,2822€-01
3.86E4E-C2
44 9336E-01
€.2609E-01
4, 1498€-03
=1.5631€-02
5. TST1E«00
7.3027E+00
T.1199€-01
T.7210E-02
1,2058E-C2
842425€-01
8.,9811€+01
-6 5149E-04
4o T736£-02
2.3238€-02
-2.2057€-01
~-5.8298E-02
~3.9076€-01
-4.0197E-02
2,5282E-01
-1.8715€-02
~1e57T12E+00C
~3,2255€-01

=8

1.565¢€-02
8. 7141€-02
1.43T1E-04
1.4020€+00
1.2507E400
2,344 TE+00
-2.4529E-02
1.2293€-01
2.3335E+00
245377E-01
4.1414E-02
2.3185€-01
l.11¢8€-01
9.0355E-03
2.5656E-01
24333SE+00
2.21826-C1
8.3717€401
2.26€2E-01
9+1059£-03
€.2461E-01
€45917€-01
$«B8623E-03
~ZeT924E-02
£+9422E+00
T+ 517SE+00
4.01C4E-01
2,5438£-02
le1448E-02
€.3825E-01
1.02256+02
~144311E-04
1.1050€E~-03
1.18S1E~02
=2.47C0E-01
2.T576E-02
~ie6974E-01
=3,6901E-03
1.59e7€-01
~423779E-02
~2.1331E€+00
~€.218CE~01

1=8

1.56C2€-02
B8.6830E-C2
1.4319€-04
1.398CE+ 00
1.2276E+00
2434356400
-1.217%€-02
1.1975€-01
2.3324E+ 00
245440E-01
3,84620€-02
2432C8E-01
1.11€5€-01
1.2064E-02
2457COE-0L
Ze3324E€400
2.9710E-01
€.3712€401
2.2117E-01
4, 6812£-03
545712E-01
€.295EE-01
449312E~-03
-1le3613€-02
5. 7637€+00
Te45¢BE+00
2, 82¢2E-01
4.7986E-02
1.17C%€-02
8.8655€-01
Seb643E401
-Ze5135€-04
1.1112e-03
443458E-02
~2.4608€-01
1.10%4€-01
~T.45630€-01
~1.5256€-03
1.732%E-01
~2.¢039€-02
~241517E+00
~8.59G4E-01

i=9

1.5654E~02
8.7120€-02
1.6367E-04
1,4026E+00
1.2727E+00
2, 3495E+CO
~2.6371€-02

0.
2.3368E00
2.4546E-01
1.8407€-11
2.4546E-C1
1. 7767E-12
~2.8685E-11
2.4546€-0)
2.336BE+00
=7.0333€~-10
8,4004E¢01
=7.2368E-11
~T.2368E-11
6.6015E-01
5.6015E-C1
1.0477€-02
=2.7309€-02
5.9251E¢C0
T.5902€+00
8,518TE-02
T.0168E-04
1e1169€-02
9.9825€~C1
1.0877E+02
643489E-09
-4.B80685E-05
=2.7628E-C3
=2,5412E-01
~6.8914E-12
=1.0834E-24
=3,2305€E-15
~3.7966£-13
5. T455E-15
=2.2654€400
1.2398E-14

1=9

1.5657E-02
8.7134E-C2
1.4369E-04
1. 4029E+00
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1.2346E-02 1,2346E-02
T 77C0E-CL  7.7700€E-01
B.46E2E+4C1 B, 4662E+C]
1.9943E-C9 -1,5192E~C8
~2.568TE-C1 -2,£212E-C1
1.2971E-C5 1,2349E-C3
~%5.5851E-C2 ~2,9299E-01
B.2664E-C3 1.6024E-01
1.6717E400 2.4B49E+00

®WINOWARC LINE ZETA LINMIT
uc vC
2 2.2896E£40C 2.4223E-01

1=6

2.1583E-02
1.2012£-C)
1.9808E~04
1.9339£+00
1.4903E+00
2+3155€+00
~5.5511E-04
2.7266E-01
243032€+00
3.4149E-01
1.1961&~C1
246249E-0)
2.4903E-C]
1.7170€~01
341849E-C1
2.3032E4+00
4.2634E+00
8.2149E401
8.7723E-C1
-6.9800E-11
2.8805E-01
6.0000E-01

0.
—4.4949E-C3
5.6433E+400
5.9408E+00
8,1170£-01
1.0053£-01
1.2346E-02
T+7700E-01
B.4662E+0]
~-8.0709€~C8
=2.,0704£~C1
1.1250€-02
~2.4071E-01
2.7266E-01
1.0715E+00

L4

$.1546E-1¢

LEEWARD LINE Z2ETA LIMIT

uc vC
2 2.33686E40C 2.4720E-01
FGRCE CCEFFICIENTS

5.S1TCBS24E-02 CL= 1.8
Crs -1,25720262E-01

L4
1.6407€-11

2822818€-01

=7 1=8

1,6348E-C2 1.55%1€~-02
9.0982E-02 €.t546E-02
1.50C4E~-04 1.4272E-C4
1.464BE+00 1.3924E+00
1.2221E+00 1.,1792E+00
2.3256E+00 2.3395E+00
-2.8104E-04 ~1,0390E-C5
242767€-01 1.132€¢E-01
2.3222E400 2,3202E+CO
248233E-01 2.54%5E-01
B.1666E-C2 3,2035€-02
2,1310€-01 2.3273E-01
2.C241E-01 1.C7€€E-OL
4,6529E6-02 1.8385€-02
2.9020E-01 z.558SE-01
2.3222€¢C0  2.3282E4G0
1.1479E+00 &,5245€-01
8.2B878E+01 £,372BE¢O1
6.1784E-C1  2,15%2€-01
-€.SB00E-11 ~£¢,58C0E-11
4, T178E-01 £,6925€-01
6.0000£-01 ¢,00C0E-0)

Oo
-4, C4S9E-03 «2810€E-03
5.6248E+00 61¢4E+00

7.25C3E400 27,3072€+00
7.05206-C1 2.5325E-01
1.0063€-01 1.0092£-01
142346E-C2 1,234€E-C2
T+7700£-01 1.77C0E-01
B 46L2E401 E 46€ZE+OL
3,2243E-08  2,3383E-C8
=2.1697€E-01 -2,3042E-01
4.9221E-03 1.00€7€-03
~3.469TE-02 €.04C6E-0%
2.2767E-01  1,1326E-01
=1.T63SE40C -Z,.3420£400

X vy
0. -2.4223E-01
vX vy

—~2.8758E~11 2.4720€-01

=9 =10

1.5659E-02
8. T144E-02
1.4371E-Ca
1.4030E+00
1.1851E+00
2.3421E+CO
342255€-C4
-3.7501E-12
2.3290E+00
2.46713E-C1
1.7972€~11
2.4673€-C1
=3.9889E~13
-248304E-11
2.4673E-01
23290E+00
~6.9629€E-10
8. 3953E+01
-6.9800E-11}
=6+ S800E-11
6.0000E-C1
6.0000E-01

0.
-3.3450£-03
5.6143E¢00
1.2993E+00
1.1688E-12
1.0093e-01
1.2346€-02
7.7700E-01

-2.9962E-C1

1.0676€~26
-2.5356€-15
-3.7501€-13
-1.8242E4€0

A 24 PY/PTINF

2.2896E+400 7.9624E-01

v, PT/PTINF

2.3366€400 9.98256-01°
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-~ ~calculation for the zZero-incidence circular cone.

APPENDIX B

Explanatory Notes

Some input and auxiliary parameters. Only one line is used in this preliminary

Computed values for first pivotal integration.
Change in shock shape.
New shock shape and computed values for second pivotal integration.

Input quantities, auxiliary quantities, and secondary quantities, beginning on a new
page, for converged solution of circular cone at zero incidence.

Zeta print block at cone surface for circular cone at zero incidence.
Windward-line and leeward-line zeta limits or circular cone at zero incidence.

Repetition of input quantities, auxiliary quantities, and secondary quantities for
circular cone at zero incidence. At this stage, the program takes the ns-value
just obtained from the N =1 calculation and assigns it at all the lines. The
problem is now reintegrated, using the full program logic, cross derivatives,
and so on; of course, the shock shape satisfies the convergence criterion on the
first integration.

Summary print block for circular cone at zero incidence.
Arc length and body coordinates at each of the lines.
Repetition of zeta print block at cone surface for circular cone at zero incidence

Repetition of windward-line and leeward-line zeta limits for circular cone at zero
incidence.

Force and moment coefficients together with center-of-pressure location.

Input quantities, auxiliary quantities, and secondary quantities for T = 0.95
(PARAM + DPRAM1). The ng-values from the zero-incidence circular cone are
used to start the iteration for the zero-incidence elliptic cone with T = 0.95.

Input values of Ng from converged circular cone at zero incidence and computed
values from first pivotal integration.

Change in shock shape.
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APPENDIX B
New shock shape and computed values for second pivotal integration.

Input quantities, auxiliary quantities, and secondary quantities, beginning on a new
page, for converged solution of elliptic cone with T = 0.95.

Summary print block for elliptic cone with T = 0.95.

Arc length and body coordinates at each line for elliptic cone with T = 0.95.
Zeta print block at cone surface for elliptic cone with T = 0.95.
Windward-line and leeward-line zeta limits on elliptic cone with T = 0.95.

Force and moment coefficients together with center-of-pressure location for
elliptic cone with T = 0.95.
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