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ABSTRACT

The computer program AFTBDY generates a body-fitted

curvilinear coordinate system for a wedge curved after body.

(Figure 1). This wedge curved after body is being used in an

experimental program at the Langley Research Center. The
coordinate system generated by AFTBDY will be used to solve

3D compressible N.S. equations. The coordinate system in

the physical plane is a cartesian x,y,z system, whereas, in

the transformed plane a rectangular £,n,z system is used.

The coordinate system generated is such that in the transformed
plane coordinate spacing in the &,n,¢ direction is cons£ant

and equal to unity. The physical plane coordinate lines in

the different regions are clustered heavily or sparsely depending
dn the regions where physical quantities to be solved for by the
N.S. equations have high or low gradients. The coordinate dis-
tribution in the physical plane is>such that x stays constant in
n and ¢ direction, whereas, z stays constant in £ and n direction.
The desired distribution in x and z is input to the program.
Consequently, only the y-coordinate is solved for by the prbgram

AFTBDY.
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Transformed Plane a
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Jacobian
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I. Numerical Generation of Body-Fitted

Curvilinear Coordinate Systems

The method for numerically generating the Boundary-Fitted
curvilinear coordinate system is preéented as applicable in
the case of the wedge-curved after body. The coordinate system
generatéd is to be used to solve 3-D compressible Navier Stokes
equatiohs. The coordinate system in the physical plane is a
éartesian X,¥,2 system, whereas in the transformed plane rectangu-
lar £,n,c system is used. The coordinate system generated is
such that in the transformed plane, coordinate spacing in all
three £,n,z direction is constant and equal to unity. The physical
plane coordinate lines in the different directions are clustered
heavily or sparsely depending on the regions where the physical
quantities to be solved by the N.S. equations have large or small
gradients. The coordinate distribution in the physical plahe is
such that x stays constant in n and ¢ direction, whereas z stays
constant in £ and'n direction. The desired distribution in x and
z direction is input to the program. Consequently, only the y
coordinate is solved for by the program AFTBDY. The clustering
of points in y direction is specified by a point distribution on
&=1, ¢t = 1 line.

Section A provides a brief discussion of the mathematical
formulation and section B describes the numerical technique used

to generate the coordinate system.



A. Mathematics of Transformation

Consider the transformation of a simply connected 3-d

region D (Figure 2), into a right angle parallepoid region D*

1 4]

(Figure 3). We require that faces I',, I',, I',, T,, T_, T_ map
r T r T r r
1"72"37"47"5"6
purposes, region D is referred to as the physical plane, and

into respectively. For identification
D* as the transformed plane. In the D plane it is assumed
that x is constant for a specified n and ¢ and z is constant
for a specified £ and n. In the present problem only y is
solved for since the desired distribution in x and z direction
is input to the program. A 3-d formulation from x,y,z to &,n,g

coordinates is defined as follows:

g E(x,y,2)
n = ni(x,y,z).
Lz z(x,v,2)] (1)

The generating elliptic system is chosen to be the inhomo-

geneous Laplace equation,

Exx * Eyy *Egg = B(E/MD) (2a)
ﬂxx + nyy +nzz = Q(&,n,%) (2b)
g + g +Z = R(&,n,Z) (2¢)

XX vy zz

W
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~with the following boundary conditions:

Fl '_,g F=]_(XIY,Z)
n = nl(errZ)
[ Cl
_ T &

= nz(x,y,

cz(z,y.

64(x,y,

= n (x,¥,2)

tq
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I

3
w
™
|

&5
ns(x,y,z)
] .Es(xIle)

Y

Ell nll nzr Czr £3I §31 541 n4, n5’ CS’ EG and (;6

3

FG IVE_ _EG(XIYIZ
n = T]6
L] L zy2
where Cl’ §2,7n3,rc4, €5, n6 are specified constants and

are

(3a)

(3b)

(3c)

T (3d)

(3e)

(3£)



specified functions.

The inhomogeneous terms P,Q, and R are selected to control
the spacing of n = constan£ and ¢ = constant lines in the physical
plane and several forms for these terms can be used. In the pre-
sent case a special form pf P, Q and R was used based on the point
distribution on ab, ac, and ae lines (Figure 2). (For convenience
£, =N,

thus ensuring a field size of IMAX x JMAX x KMAX).

= Cl = 1 and ES = IMAX, Ng = JMAX and ;4 = KMAX is chosen

In order that the transformed plane contain a uniform grid,

the dependent and independent variables must be interchanged in

equations (2a), (2b) and (2c). The resulting equations are given by,

: - . - 2.0
cllxgg 2.0 clzxgn + 2.0 c13xEE + c22xnn c23xnc
2
= - 4 ' 4
+c33xcc J (P(E,n,c)xE +.Q(E,n,c)xn R(E,n C)Xc) (4a)
- ' - 2.
cllyEE 2.0 c12y€n2+ 2.0 cl3y€C + c22ynn 0 c23ync
+c33ycc J (P(E,n,c,)yg+ Q(&;,n,i;)yn (E,n C)YC) (
cllzf_;E - 2.0 chZgn + 2.0 cl3z€C + CZZZnn - 2.0 c23an
2
;= - + R Z 4c
+C332C§ J (P(E.,TIIC)ZE + Q(E,n:C)Zn (Eran) ) ( )
where
C., = (xy =-xY )2 + (x.2, - X 2 )2 + (y. 2z - vy.2 )2 (5a).
11 n-c z¥n ng z'n n'g z°n
= - * - + - Xx_2,)
C1p = (Xg¥p = Xg¥g) * o lxg¥gm x¥p) o (EgET X R
- . - * - 5b
*lxpzp -oxpzn) o+ (Ypzp - veZg) FoygZp - ¥ezg) (5b)
= - * - . + -
€13 (XEYn XnyE). (xnyc XCYn) (xgzn xnzg)
- - * - 5¢
*(xnzc xczn) f (YEZn Ynzi) (ynzc yCzn) (5¢)

td)

¥)
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2 2
T X Yg) U o (xpzp - xpzp) T o+ (yezp - yzg)

X el ” F (xgz -

- Zp¥e) T X ez,

T Xp¥g) *okgyp - oxpye) b (wpz - oxpzp) ¥

bt Wgmg mvpzg) (e - v

2

T YpZg) foE gz, < YZg)

The boundary conditions transform as follows:

Cppy = (xg¥,
Cp3 = (xgv
(XEZC -
€33 7 (Xg¥p -
J =
XE(Ynzc
_ * -
on Pl ’ X
y
2 _
* o
on F2 ' X
Y
* — —
on P3 ’ X
Y
—Z-l
* — —
onIh ’ - X
Y
-—z—
* — —
onIg ' X
Y
—z—

3 (55,

[a; (€ /nyrgq)
az(Sl,nerl)
838y /my02y)
b, (85,1, 2,)]
b2(€2,n2,cz)
g )
[c5 (E30m3085)
Cy(844Mq,85)
_53(53,n3,C3L
[d, (E um,.g,)
d2(£4,n4,c4)
a3 (8, my 0,
@1 (Egingrtg)
ez(Es,nS,CS)

e (Boing i)

(54)

(5e)
(5£)

(59)

(6a)

(6h)

(6c)

(6d)'

(6e)



onT,_, X fi(Es,nG,Cs)

<
|

(6£)

£,(Eginc i)
z f3(56,n6,C6)J

The functions a, b, ¢, d, e, £ are specified by the known

r r r

surfaces T r and ' . On all six surfaces Pl, F2,

1’ "2" 3" "4" °5 6

4" Fs and F6 Dirchlet boundary conditions are used.

As indicated before, in the present problem only y is solved

r r

37
for since the desired distribution in x and z is input to the pro-
gram. The last aspect to be discussed is how P, Q and R are computed.
P is computed based on x variatién of points on line ab (Figure 2).
Similariy, Q and R are computed based on y, z variation on line ac
and ae,respectively. The following discussion will make this point
clearer.

If one assumes on ab that the y and z variation is zero (yg =
zg = 0), on ac x and z variation is zero (xn = Zn = 0), and on ae X
and y variation is zero (XC =Y, = 0) then from equations (4) and

(5) we obtain

b

P(E,n,z) = - —E'%' (7a)
*g
y

Q(g,m,z) = - -I% (7b)
Yn

R(E:n,z) = - z&% (7¢)
%z

Notice P, Q, and R are functions of &,n, and g, respectively.
Thus only one dimensional arrays of size IMAX, JMAX, KMAX are re-

quired to store P, Q, and R, respectively.
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B. Numerical Solution Techniques

Based on the above -discussion equation (4b) must be

numerically solved. The coefficients Ci are given by

J
equations (5) and P, Q, R are given by equations (7). The
numerical solution of the transformation can be easily per-

formed. First P, Q, and R are computed as follows:

(x(I+1,1,1) = x(I-1,1,1))**3 (8a)
- 2< I<TMAX~1
o(y) = ¥(t,9+1,1) - 2y(,3,1) + y(1,7-1,1)
2<J<MRAX~1 (8b)
R(K) = Z(L,1,K+l) - 22(1,1,K) + z(1,1,K-1)

(z(1,1,K+1) - z(1,1,K~-1))**3

2<R<MAX-1 (8c)

A S.0.R Gauss Seidell iteration is used to numerically
solve equation (4b). All derivatives in (4b) are written in
second order central difference form. Then following expression

for intermediate value of y at point (I, J, K) is obtained,

y(I,3,K) = CF*[c, (Y(I+1,3,K) + y(I-1,3,K)) = 2 cy,¥,

+2cl3yEc + c22(y(I,J+l,K) + y(I,J-1,K))
+c33(y(I,J,K+l) + y(I,J3,8-1)) - 2 C23ynC +
JZ(P(I)yg +QI)y, + R(®Y)] (5a)




where

CF =0

-3/(cyq *+ ¢y + C33)

In (9a) we have 2<I<IMAX-1l, 2<J<MAX~1 and 2<K<KMAX-1.

In addition c

denotes x, y, or z then the derivatives of x, y, z in difference

form required

£
nn

fop =

If (9a) is the intermediate wvalue for S$.0.R iteration then

11’ ©

for equation (9a) are given by,

0.5(£(I+1,J3,K) - £(I-1,J,K))
0.5(£(I,J+1,K) - £(I,J3-1,K))
0.5(£(I,J,K+l) - £(I,J,K-1))
0.25(£(I+1,J+1,K) - £(I-1,J+L,K)
-£(I+1,J3-1,K)+ £(I-1,3-1,K))
0.25(£(1,J+1,K+l) - £(I,J-1,K+1)
-£(I,J+1,K-1) + £(I,J3-1,K-1))
0.25(f(I+1,J,K+l) - £(I-1,J,5+1)
-f(1+1,J,K-1) + £(I-1,J,K~1))
£(I+1,J,K) - 2£(1,J,K) + £(1-1,J,K)
f(x,J+1,X) - 2£(1,J3,K) + £(X,u-1,K)

£(r,J5,K+1) - 2£(1,J,K) + £(1,3,K-1)

15 etc. are given by equation (5).

If £

value of y at the next iteration (S + 1) is as follows:

(9b)

(10a)
(19b)

(10c)

(104d)

(10e)

(19£)

(109)
(19h)

(193)

X
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y(I, J, K

y 5 (1,5,%) = 1-w v (1,9,8 + v 7(1,5,8 (11)

In equations (9) and (10) most current iterative value of y are

used and w is the acceleration parameter.

In equations (9) and (10) most current iterative value of y are
used aﬁd @ is the acceleration parameter.

The convergence is reached whenever the absolute value of
%S + 1L y(I, J, K)(S) is lesé than a specified quantity
€. Generally a value of 0.000005 to 0.00001 is specified for e.

A value of 0.4 to 0.8 is used for w.

C. Initial Guess and Boundary Point Specification

The input to the program consists of x coordinate specifica-
tion on line ab, y specification on line ac, and z specification
on line ae. This implies ﬁhat {x(1,1,1), 1<I<IMAX} , {y(1,J,1),
1<J<JMAX} and {z(1,1,K), 1<K<KMAX} are known. (The program is
written for é body for which xvaries from o to 90.0, and zvaries

from 0 to 12.0). The initial guess is specified as follows,

x(I,3,K)

x(I,1,1) : (12a)
 2(I,3,K) = z(1,1,K) | (12b)
where 1<I<IMAX, 1<J<JMAX, liKiKMAX;
The y coordinates are specified as foliows. On surface Pe
(J=JMAX) the coordinates are given by,
y(I,JMAX,K) = y(1,JMARX,1) (13a)

1<I<IMAX and 1<K<KMAX.



on T3(J =1) y coordinate is specified as follows:

x(I,1,1) * tan (49)

Y(Illll)
if x(1,1,1) < 62.3 (13b)

y(I,1,1) = c+[D? - (x(I,1,1) - E)2] #*0.5

if x(I,1,1)> 62.3 (13c)
C = -457.8350
D = 463.3164
also E = 94.56704
y(I,1,K) = y(I,1,1)
if.xi 62.3 (134d)
and /
2 2%.
y(1,1,K) = y(I,1,1) - R + [R® - 2°] if x>62.3 (1l3e)
R = [A + B(x(I,1,1) - 62.3)1**9.5
A = 0.00035521
B = 0.000223505

2< I<IMAX and 2<R<KMAX.

y on remaining of the points is given as follows:

v(I,3,K) = y(I,1,K) + (y(I,Jnr¥,X) - v(I,1,K))*
(Y(llJll) - Y(l,l,l))/
Y(lIJMAXIl) = Y(lilll)) (l3f)

1<I<IMAX, 2<J<JMAX-l and 1<R<KMAX
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II. Computer Program

A. Program Listing

A computer program to numerically generate boundary-fitted

. coordinate system for a wedge after body combination was written

in FORTRAN IV language to run on the LaRC CDC NOS system complex.
The computer program consists of the main program AFTBDY and sub-
routines INIT, CALCOR, IPRTC, énd IPLTC. A brief description of
the main program and the four subroutines is provided in Chapter IV.

The program listing follows this page.

(3]




CREATION RUN

ek

CARDS ENCOUNTERED IN INPUT ™
*DECK AFTBDY ’

PROGRAM AFTBOYUINPUT,OUTPUT,SOLNXX» TAPEL1=SOLNXX» TAPES=INPUTs
1 TAPE6=QUTPUT)

T UPDATE 1.2-452,

C+
CH*
C*d
Crx
CH*
Cr*
Cx*
CH*
C#*
C*
C**
Ch*
Ch*
Ck
C**
CH#

C###tt#t*t####tt##*#*####ﬁ#**##tt##§##i#‘#t####*#t**#######f‘#t#*###

Ch*
C#*
C**
C**
Cx*
C#*
Ch*
C**
C**
T CH%
Ch*
Ch#
C**
C#*
Ck*
C**
C**
Ch#
Co¥
Ch¥
C*#

Ch¥

CH#*

CHasn s bbb bbrrbbbbbdbbbbrbbbbbbbbbbbhkhbbbbbiokbbbbkbbbbbhbhbkbrbbbked
I MRS "

THIS PROGRAM GENERATES COOROINATE SYSTEM FOR A 3-D AFTER
80DY. THE COORDINATES GENERATED ARE BASED ON THE METHOD

DEVELOPED BY THOMPSON» THAMES AND MASTIN OF MISSISSIPPI

STATE UNIVERSITY,

FOR FURTHES ENQUIRIES CONTACT 3~

*

*

*

*

*

*

*
DR. DILIP KUMAR '
DR« JULIUS HARRIS *
NASA = LANGLEY RESEARCH CENTER _ *
MAIL STOP 163 ' CT *
HAMPTONs VA 23665 B T *
PHONES B804-827-3696 *
F1S CODE 928-1110 *
*
*
THIS PROGRAM GENERATES COORDINATES FOR A AFTER BODY. DUE
TO SYMMETRY ONLY HALF OF THE BODY IS CONSIDERED. THE
COORDINATES IN X AND ? DIRECTION ARE FIXED. SOLUTION IS
OBTAINED FOR Y ONLY. THE DESIRED DISTRIBUTION OF POINTS
IS DEFINED ON Jel,K=l AND I = 1,IMAX PNINTSs THEN ON
Isl,Ksl AND Js1,JMAX AND FINALLY ON TI=l,Js] AND Ks1,KMAX,
THIS DISTRIBUTION CAN BE SPECTFIED BASED ON UNIFORM»
EXPONENTIAL) OR POLYNOMIAL DISTRIRUTION, BASED ON THIS
DISTRIBUTION THE ATTRACTION COEFFICIENTS P»Qs AND R ARE ~
COMPUTED, THE DISTRIBUTION OF POINTS MUST BE SPECIFIED
SO THAT P»QsAND R ARE CONTINOUS. BASED ON THESE P»Q,AND
THEN Y COORDINATE IS COMPUTED. '

1R

~o= CARD INPUT ===

CARD1 ¢ SPECIFIES GRID STZE R oo

++ IMAXp JMAX,KMAX . (FORMAT 315)
IMAX 3 NO OF NODES IN X-DIRECTION ~~ ~ = "=~
JMAX 8 NO OF NODES IN Y-DIRECTION =~
KMAX 3 NO OF NOOES IN Z-DIRECTION =~ = °°

CARD2 ¢ GAUSS-SEIDELL PAR.yCONVERGENCE CRITERION, ERROR™

"AFTBDY
AFTBDY

AFTBODY
AFTBOY
AFTBDY

" AFTBDY
AFTBDY

AFTBODY
AFTBDY
AFTBDY

 AFTBDY

AFTBOY
AFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY

" AFTBODY
AFTBDY

AFTBDY

_ AFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY

" AFTBDY

AFTBOY
AFTBDY

AFTBDY

TTTI9706122, 18.29.34,

ODONOWM D W

10

12
13
14

15"
16

17

20
21
22
23
24
25
26
27
28

T 29

30

32

33

34

35

36 -
37~
- 38 .
39

40
41

42
41
44




EATION RUN

Ce*
CH*
Ces
CH*
CHs
CHx
CHe
CH*
CH#
CHx
CH*
CH*
C*s
C**
CHe
CH*
C*t
Cke
C*
Ct#
C**
CH*
Coé
CH*
CHt
C**
CH#
Ceé
C#*

© Gk

Ce#
Ct#
Ct#
Ct#
Ck#
Crs
Ch#
Ct+
Ct#
Chx
Ch¥

Cos ~

C#*
C**

++

" CARDS ENCOUNTERED IN INPUT

PRINT FREQUENCY FLAG», AND MAXTMUM NO OF ITERATIONS =~
R1,R25R3, R4s TERRy TTERMX

{FORMAT 4F10.,0,215)

R1 ¢ GAUSS SEIDELL ITERATION PARAMETER
' (USUALLY 0.6}

R2,R3»8 MAXIMUM ERROR ALLOWFD TN X,Y,AND Z DIRECTION

R4 RESPFCTIVELY (USUALLY 0,000005 TO 0.00001)
TIERR 3 INTERVAL AT WHICH MAX ERRNR IS PRINTED,
ITERMXt MAXTIMUM NUMBER OF ITERATIONS PERFORHED.

IMAX CARDS ARE

INPUT FOR Je1,Ks1 AND Is) TD TMAX, SIMILARY CARDS
FOR Iel,KelpJ=l TO JHMAX AND I=1,Jel,Ksl TO KMAX ARE
FOR TMAX CARDS NNLY X IS INPUT,
FOR JMAX CARD Y, AND KMAX CARDS ONLY Z IS INPUT,
OTHER COORDINATES ARE LEFT RLANK AND ARE COMPUTED

(FORMAT 615)

0-ND 1- YES.

IDEL1 ¢ INTERVAL OF T AT WHICH INITIAL GUESS IS

PRINTEDe 1 MEANS FOR EVERY 1, 2 MEANS FOR Is

JDEL1 : INTERVAL OF J-CODRDINATE FOR WHICH INITIAL

IPRT2 & SAME AS IPRT1,IDEL1,JIDELY FOR CONVERGED OR

PARTIALLY CONVERCED SOLUTION. PARTIALLY
CONVERGED SOLUTION IS PRINTED IN CASE THE

SOLUTTION DOES NOT CNNVERGE AFTER ITERMX

(FORMAT 4A10)

(FORMAT4A10)

3 40 BYTES OF HEADER TINFO PRINTED ON CODRD!NATE

(BNTH CARDS5 AND CARD®& REQUIRED)

CARD3 : BOUNDARY POINT CUURDINATFS
X»Y»2 (FORMAT 3F10,0)
++ THERE ARE IMAX+JMAX+KMAX SUCH CARDS.
INPUT,
BY THE PROGRAM,
CARD4 t PRINT OPTION PARAMETERS
IPRT1,IDEL1s JOEL1,IPRT2,TDEL 2, JDEL2 .
++ IPRT1 t PRINT INITIAL GUESS
1,3,5,7 AND SO ON,
GUESS IS PRINTED,
IDEL2
. JOEL2
ITERATINNS.,
CARD5 s HEADER CARD
HED1(I)s1=1y4
++ HED1
PRINTOUT AND PLDTS
CARD6 ¢ ADDITIONAL HEADER CARD
HED2(I)» 11,4
SAME AS CARDS.
CARD7 ¢ INITIAL GUESS PLNT QOPTIDN

NPLT1

o L

* (FORMAT 15)

"UPDATE 1.2-452,7 77 °

" AFTBDY
 AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AETBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBODY
AFTBDY

79706722,

18.29,34.

45
46

47

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
b4
65

66

67
68
69
70
71
72
73
T4
75
76
7
78
79
80
81
82
83
84
85
86
87
88

“PAGE ™
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CREATION RUN

C#
CHh

CH*

C#*

CH#

CH*

CH*

CH*

C#

C¥k

CH*

Cé*

CH*

Ck*

Ch#

Cr*

Cke

Ck*

CH*

C*

CH*

CH*

ke

Cé*

C*

C#*

CH*

Ch#

CHé

DCHk
- Cos
C#
Che
CHs
Cké
Cee
Cts
Ct+
Ck*
Ce
C#
C¢
Ct#
~ C

T TR Sy - -~ - . o~ -~

CARDS ENCOUNTERED IN INPUT ™ "~ """ UPDATE 1.2-452.
#+ NPLT1 & SPECIFTES NUMBER DF SURFACES FOR WHICH
INITIAL GUESS IS PLOTTED,. '

CARDS : THERE ARE NPLT1 CARD TYPE 8, THESE CARDS SPECIFY
VARIOUS SURFACES THAT NEED TD RE PLOTTED.
ITYPE, ISTN,STZEL {FORMAT 215,F10,0)
++ ITYPE 3 TYPE NF SURFACE = 1 I STATION, = 2 K STATION
ISTN ¢ VALUE OF T OR K STATION DEPENDING ON ITYPE.
SIZE1l s MAX PLOT STZE IN Z DIRECTINN IF ITYPE = 1,
OR MAX PLOT SIZE IN X-DIRECTION IF ITYPE = 2,

CARD9 & SIMILAR TO CARD TYPE 7 AND B RESPECTIVELY FOR
CARD10 CONVERGED OR PARTIALLY CONVERGED SOLUTION,

#¥¥% SAMPLE RUNSTREAM ) _ o o

AFTBDY,T7777,CM320000, © BIN 34 D KUMAR ~~
USER5479019C,
CHARGE»100718sLRC.
GET(OLDPL=AFTBDY/UN=375732N),
UPDATE(F,CaVISFLL),

COPYBR, INPUT,EDTFT1,

REWIND,VISFL1,EDTFT1,

EDIT» VISFL1, I=EDTFTL,

REWIND,VISFL1,

FTN(PL=77777,1=VISFL1),

ATTACHs LRCGDSF/UN=L IBRARY,NA, T
LDOSET,LIB=LRCGOSFsPRESET=ZERD, ' Lo
oo e e e e ninm
PLOT.VARIAN ’ T
REWIND)»SOLNXX, o ) T T e
COPYBR SOLNXXs AFSNLN, ) o e
REWIND, AFSOLN. T T
SAVE, AFSOLN, ‘ ‘ ‘ T
b _ e e
STOENT DUMI o B
*INSERT AFTBDY.4

C*#

7/8/9 .

RS3/ MXLL/s/  26/5%
RS1/ MXLLZs/  2613%

'79/067224 18429¢34s T PAGET 3

© AFTBDY’ 89 i o
AFTBDY 90
AFTBDY 91 . ~

" AFTBDY 92 -
AFTBDY 93
AFTBDY 94
AFTBDY 95 o
AFTBDY 96" T
AFTBOY 97 _
AFTBDY 98" i -

" AFTBDY 99 - o
AFTBDY 100 | o
AFTBDY 101 oo
AFTBDY 102 o
AFTBDY 103 - S
AFTBDY 104 T S
AFTBDY 105
AFTBDY - 106
AFTBDY 107
AFTBDY 108 o
AFTBDY 109 i
AFTBDY 110 ) ) -
AFTBDY 111 ) -
AFTBDY 112
AFTBDY 113

_ AFTBDY 114 o o
AFTBOY 115
AFTBDY 116 e
AFTBDY 117~ 77 " T
AFTBDY =~ 118 -

AFTBDY ~7TTT119 T T

AFTBDY 120 -

AFTBDY 121 -

AFTBDY “122 T
AFTBDY = 7 123, T ) -
AFTBOY 124 o
AFTBDY ~ 128 L T T T
AFTBDY 126 o i
AFTRDY 127 )
AFTBDY tee T
AFTBDY 129

AFTBDY 130 i
AFTBOY 131 e

AFTBDY

RS37 MXLL/,/ 21/3%

T 132




ION RUN

Ces
C**
Chs
CH*
Cé#
C**
Ces
CHs
CHé
CH*
Ct#
CH*
CHs
CH*
C#*
CH*
Ces
CH*
CH#
CHé
Ce*
CH*
C*#
CH*
CHé
C##
CH*
Cé»
Cts
L Ch#
CH*
CH*

CHv

1
1
2
3
4

1

CARDS ENCOUNTERED IN FMPUT ~~ 7777 7

END
118/9 B o
INPUT DATA, SEE EXPLANATION ABOVE.
6/17/819
NOTEs AFTER FIRST 7/8/9 CARD 3 CARDS ARE INPUT TO

SATISFY INPUT FOR UPDATE UTILITY,

AFTER 2ND 7/8/9 CARD EDIT CARDS ARE INPUT, THE
PROGRAM IS WRITTEN SO THAT MAXIMUM NUMBER OF
POINTS IN X»YsZ DIRECTION CAN RE CHANGED BY SIMPLE
INPUT. IN THE ABOVE CASE FIELD SIZE OF 26,2621

IS ASSUMED. IN THE THREE CARDS AFTER RSt/ AND MXLL
I»JsK SHOULD BE INPUT RESPECTIVELY. THIS COULD NOT
8E SHOWN ABOVE BECAUSE TEXT EDITOR CHANGES TEXT IN
COMMENTS CARDS ALSO.

IT IS ASSUMED THAT PROGRAM RESIDES ON FILE AFTBDY
UNDER USER NO, OF 375732N AND USER 479019C HAS

PERMISSION TO USE IT. FURTHERMORE, IT IS ALSO ASSUMED

THAT THE COORDINATE SYSTFM SOLUTION IS To BE STORED
ON FILE AFSOLNs THIS NAME CAN BE CHANGED BY

CHANGING THREE CARDS TOWARDS THE END OF THE RUNSTREAM,

THE PLOTS ON CALCOMP CAN BE OBTAINED AY REPLACING
PLOT.VARIAN CARD BY FOLLOWING CARDS,
PLOT.CALPOST»11(%X0O"1,0,Y0=0,2)
CONT. //PAPER 00,
CONT. LEROY PEN SIZF 0.3
CONT. MULTTPLE PLOT MADE
CONT. THESE PLOTS ARE FOR REPORTS//

COMMON /BXXX/ XCIMXLLs JMXLLoKMXLL) s YOTHXLL s JMXLL2KMXLL)

ZOIMXLL, JMXLLSKMXLL) »POTMXLLY » OLJMXLL) o R (KMXLL)

COMMON 7AXXX/ TMAX» JMAX KMAX, TLIMIT, JLIMYT,KLIMIT,I1SOLN,

KKK»XERRMXs YERRMXs ZERRMX » IXERT» IXERJs IXERK)IYERIS IYERJ)
IYERKy IZERI» IZERJ» T 2ERKsR19R2»R3,R4, TERRy I TERMX, IPRT1,
IDEL1,JDELL1, IPRT2s IDEL2, JDEL2)NPLTI ITYPE, ISTN,SIZELS
SIZE2,LL,HED1(4),HED2(4), IPLSET,FILLXX(25)

DATA KKK, IXERIs IXERJs IXERKs TYERT,» IYERJs TYERKs IZERI, IZERJ» TZERK)

XERRMX:YERRHX;ZERRMX,IPLSETIIO*O.3*0 0,0/

ILIMIT = IMXLL
JLINIT = JMXLL

UPDATE 1% 2-452,7

AFTBDY

AFTBDY

AFTBDY
AFTBOY
AFTBOY
AFTBOY
AFTBODY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY

AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
. 152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
1711
172
173
174
175
176

“19106/22. 184294340 " UPACE T &
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CREATION

T UPDATE 1.2-452,
KLIMIT = KMXLL o ' et T
C**%
CH* INITIALIZE XsYsZ AND P»QyR ARRAYS TO O,
C# _
00 10 I = Y, ILIMIT.
P(I) = 0.0
10 CONTINUE
DO 20 J = Y, JLIMIT ) i
Q(J) = 0.0 '
20 CONTINUE
DO 30 K = 1sKLIMIT
R{X) = 0.0 -
30 CONTINUE )
C*#*
DO 50 I = 1,ILIMIT i
DO 50 J = 1,JLIMIT i
DB 50 K s 1,KLIMIT
X(I»JdsK) = 0,0
Y(IsdsK) = 0.0
ZtI,J5K) = 0.0
50 CONTINUE
C** . L
CH» READ PART OF INPUT AND CHECK FOR GRID SIZE. PLOT CARDS ARE
CHx READ IN IPLTC ROUTINES. : '
C**
READ(55,1000) IMAX» JMAX, KMAX
WRITE(6,1010)
WRITE(6,1020) IMAX, JMAXsKMAX
IF(IMAX.GT.ILIMIT) GO TO 80 ,
IF(JMAX.GTWJLINIT) GO TO 80 °
IF(KMAX.GT.KLIMIT) GO TO 80
60 T0O 100
C*%
Ces GRID SIZE SPECTFIED TOO LARGE )
C**

80 CONTINUE -
WRITE(651030) IMAXs JHAXsKMAX, TLIMIT, JLIMIT,KLINIT ~
stTap

100 CONTINUE ) e
T CH*

RUN CARDS ENCOUNTERED IN INPUT =~

READ(551040) R1,R2,R3,R4» TERR, ITERMX

WRITE(6»1050) R1,R2,R3, R4, TERR) ITERMX . ’
READ(551060) ((X(Iolo))sY{Eo1s1)sZ(Ts1s1))pTml,IMAX)
READ(551060) {({X(1sd91)sY(1pdr1)s2(1,5d51))5de1,JMAX) -‘

AFTBODY

 AFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBODY

_ AFTBDY

AFTBDY

" AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

" AFTBOY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY

AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

AFTBOY = T

177

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

194

195

196
197

198
199
200
201
202
203
204

205
206

207
208
209

- 210

211
212

213
214
215

216

.11
218

219

‘220

' 797/06/22. 18.29434s
“AFTBDY




'REATION RUN

CH*
Cas
CHk

CH*
CH*
CH*

C#*
CHx
Ceé

Cé*
CH*
C*é

Ce*
Ckk
C*s
CHé

C*
CH
CH*

CHé
CH+
CHd’

CARDS ENCOUNTERED IN INPUT "~

READ(551060) ((X(1s1sK)sY(2s1pK)s2(1s1pK))sKal,yKMAX)
READ(551000) IPRT1,IDEL1,JDELL, IPRT2,IDEL2,JDEL2
WRITE(6,1070) IPRT1,IDELY, JDELL,IPRT2,IDEL2,JDEL2
READ(551080) (HED1(I)sI=1,4)

WRITE{6,1090) (HEDL(I),Iu1,4)

READ(5,1080) (HED2(I)sTel,4)

WRITE(651100) (HED2(I)sTe1,4)

CALL INIT TO SET UP INITIAL GUESS AND COMPUTE P»Q,R
CALL ENIT '
CALL IPRTC TO PRINT INITIAL GUESS IF IPRTL SET.

ISOLN = 0
CALL IPRTC

CALL IPLTC FOR PLOTTING INITYAL GUESS IF OPTIONS SET.
CALL IPLTC

COMPUTE COURDINA*E SYSTEM
CALL CALCCR

- CALL IPRTC AND IPLTC TO PRINT,PLOT CONVERGED OR
PARTIALLY CONVERGED SOLUTION IF PROPER OPTIONS SET.

ISOLN = 1
CALL [PRTC
CALL IPLTC

STORE CONVERGED SOLUTION,

IF(KKK.EQ.0) GO TO 150
WRITE(1,1110) ILIMIT)JLIMITHKLIMYT, TMAXs JHAX,)KMAX,
1 ((HEDI(I),HED2(IV)yTn1)y4) _
WRITE(1,1120) (C((X{TsdaK)oY{TndsK)»2ZCTsdsK))Knl, KLINIT),
1 Jel, JLIMIT) s Lal, ILIMIT)
GO 70 200

‘ SOLUTION DID NOT CONVERGE, WRITE A MESSAGE.

150 CONTINUE

UPDATE 1.2-452, ~

79706722, 18429.34,

"AFTBDY

AFTBDY
AFTBDY
AFTBDY

AFTBDY

AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBODY
AFTBDY

AFTBOY

AFTBDY
AFTBDY
AFTBOY
AFTBODY

" AFTBDY

AFTBOY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBDY

" AFTBDY

AFTBOY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBOY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

" AFTBDY

‘221

222
223

T 224
225

226
227
228
229
2130
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
259
256
257
258
259

260

261
262
263

- 264




P Al

_CREATION RUN CARDS ENCOUNTERED IN INPUT ~7 " """ "UPDATE 1,2=452, 79/06/22. 18429434.. __ PAGE_ 7~~~ "~
WRITE(651130) YERRMX,IVERT,IYERJ,TYERKsRI,ITERMX " AfTBDY = 265 =~~~ == ——=————"
CH# ' N ‘ T AFTBDY 266 - o
CH* ALL FUNCTION COMPLETE _ o AFTBDY 267 0 0 T
CH& - . L ~ AFTBDY 268 .
200 CONTINUE ) ‘ _ AFTBDY 269 e e e e et e
sTop AFTBDY 270 o I
Ces ‘ : P ... . AFTBDY 2 e
CHré ALL FUNCTIONS COMPLETE. FORMAT STATEMENTS . ) ) " AFTBDY 272 T o
Ch# _ _ . AFTBDY 273 . e T
1000 FGRMATI1615) , , _ . AFTBDY 274 e e e
101G FORMAT(WL®) . _ o AFTBDY 275 e e e e
- 1620 FORMAT{"0",5X, "IHAX» JMAXsKMAX = #,275) ’ _ " AFTBDY 276 S
1030 FORMAT(/7/5Xs%k%% GRID SIZE LARGER THAN ALLOWED", ) ~ AFTBDY 277 o
1 75X, %4&s GRID STZE INPUT . 1,315, B T AFTBDY 278 S
2 /5Xs ke LARGEST SIZE ALLOWED = 4,315, ' R ~ AFTBODY 279 o
3 15X, ks INCREASE VALUE OF IMXLLs SMXLLoKMXLL IN TEXT“;» T AFTBDY 280 T oo
4 W EDITOR™, v ‘ © " AFTBDY ' 281 S oo
5 /5X;"#¥% RUN ABORTED ") ‘ . AFTBDY 282 U
1640 FORMAT(4F10.0s215) o AFTBODY 283 e e e
1050 FORMAT (0", 5Xs"R15R2,R3sR4s IERR, ITERMX = My4E15,5,215) AFTBDY 284 o
1066 FORMAT(3F10.0) " AFTBDY 285 o T
o 1070 FORMAT("OM",5Xs "IPRT1,IDEL1s JDELYsIPRT2,IDEL2, JDEL2 = u,515) ) T 7 AFTBODY 286 T T
e 108G FORMAT (4A10) S , ) AFTBDY 287 - e e
1690 FORMAT("OM,5X, "HEDL = ",4A10) . o o AFTBDY 288 o T
1100 FORMAT(®0OW,5X, "HED2 = ",4A10) : ' . AFTBDY 289 T e
1110 FORMAT{615,8A10) o 5 AFTBDY 290 s e e e e
1120 FORMATI(1X,B8E15.8) AFTBOY 29} .
1130 FORMAT(N1M////5X,"%+& . SOLUTIAN DID NDT CONVERGE. SOLUTION®» - N AFTBOY 292 ~ T~ voomrmrmommm T
1 " NOT STORED ON UNTIT 1m/7/5X,ns%+ MAX ERROR IN Y = #,E15,65 : AFTBDY 293 T T T
2 WOCCURED AT LOCATINN = W, 15,1,8, 5,0,0,15//5X,nkes MAXYN, ) AFTBODY - 294 - -
3 " ERROR ALLOWED = ",E15.,6//75X,"*%* NO, OF ITERATIONSY, . AFTBDY 295 , o :
- 4 " PERFORMED = %,15) . AFTBDY 296 o
CH+ ' _ o © AFTBDY 297 T ¢ T T
END . B AFTBDY 298 o ) 3 )
- SUBROUTINE INIT o AFTBDY 29 T T T mmmmmmmmmmm
o i _ CUAFTBOY 300 L e e e e
C## THIS SUBROUTINE COMPUTES INITIAL GUESS ON THE AFTER BODY =~ = AFTBDY 301 o
Ch# MODEL. ONLY ONE-HALF OFf THE 800Y IS CONSIDERED. THE BODY 7T aFTBOY 0 302 e
CH* CONSISTS OF A 4~DEGREE WENGE SFCTIDN AND A AFTER RODY ' AFTBDY 303 T T
CHe WHICH IS CURVED IN X AS WELL AS Z-DIRECTION. THE WEDGE o AFTBDY 304 o S
i CHe HAS A LENGTH OF 62,3 AND THE AFT BODY HAS A LENGTH OF  ~~ " 7" """ Apgapy =~ "3ps ~—~ ~ W77 " oo o
T T Ce 27.7. THE HALF WIDTH IS 12. TN THE AFTER BODY S AFTBOY 306 T
Chs. Y-CENTERLINE (YCL) IS GIVEN AY o " AFTBDY 307 o e
T cek YCL = C + (D*¥D = (X-E)*(X~E))#%0,5 o © 7 77 T AFTBOY 308 ST




REATION RUN ‘ ) CARDS ENCOUNTERED IN INPUT "~ ™ "UPDATE 1.2-452.7 7 7 79/06/22, 18.29.34s “PAGE _8 T

Co# WHERE C = -457,8350 ‘ S ' o . AFTBDY 309 LT e
CH# D = 463.3164 ' B ‘ = AFTBDY 310 B
CH# E® 94,56704 S o - } . AFTBDY 3l L m e
Ch* : ‘ ’ AFTBDY 312 e
C# IN LATERAL DIRECTION ' T . ' AFTBDY 313 Lo
CH+ Y « YCL - R + (R*R ~ Z¥7) #% 0,5 = I _ AFTBDY 314 ' L
Ck* WHERE R = (A+B(Y=62,3)) #**~1,0 ' ‘ ‘ ~ AFTBDY 315 T
CH# A = 3,5521E-4 R=2,23505E6-4 o AFTBDY aw
C* NOTE: Z COMPUTED FROM CENTERLINE OF BODY. T AFTBDY 317 ' o
(1 o AFTBDY 318 e
COMMON /BXXX/ XCEMXLLs JMXLLsKMXLL)» Y(IMXLLs SMXLLSKMXLL)» T AFTBDY 319 L
1 ZOINXLLs JMXLLoKMXLL) 9P (THXLL) »QCIMXLL) »R{KMXLL) ' ~ AFTBDY 320 Lo mTmmmme o
COMMON /7AXXX/ IMAX» JMAX)KMAX s TLIMIT, JLIMITo)KLIMIT, ISOLNS C AFTBDY 321 _ LT
1 KKKs XERRMX» YERRMX» ZERRMX» IXERT » IXERS» IXERK,IYERI, IYERS) " AFTBDY 322 I ST
2 IVERK» IZERI, 1ZERJ» TZERK,R1,R2,R3,R4, TERR) ITERMX, IPRT1, , AFTBDY 323 L
3 IDELL, JDEL1, IPRT2, INDEL2y JDEL2s NPLTL, ITYPE, ISTNsSTZE L, C AFTBDY 324 o
4 SIZE2,LL)HEDLL4)sHED2(4) s TPLSET,FILLXX(25) AFTBDY 325 LT
Ch* ' AFTBDY 326 A
CH+ COMPUTE YCL. TAN4 TS TANGENT NF 4-DEGREES. ' T AFTBDY 327 '
Ch* AFTBDY 328
TANG = ,0699268119 AFTBDY 329 e
A = 0.00035521 o AFTBDY 330 e
B = 0.000223505 o AFTBDY 331 o S
DO 50 I = 1,IMAX ' AFTBDY 332 Co T
2(1,1,1) = 0,0 ) AFTBDY 333 T
IF(X(1,15,1).6T462.3) GO TO 20 - AFTBDY 334 o i
Y(I,151) = X(I,1,1) * TAN4 AFTBDY = 335 e
GO TO 40 o AFTBDY 336 s .
20 CONTINUE - AFTBDY 337 e
Y(I5151) = ~457,8350 + (463.3164%463,3164 - T AFTBDY 338 L
1 {X{I51s51) = 94,56704)% (X(Tr1,1) - 94, 56704))#*0 5 AFTBDY 339 ' T ’ o
40 CONTINUE AFTBDY 340 oo _
50 CONTINUE AFTBDY 341 e
Ces CT AFTBDY 342 h T T
Cht ON ALL I STATIONS X IS CONSTANT AND ON ALL C AFTBDY 343 . T
CHé K-STATIONS Z IS CONSTANT o AFTBDY 344 i R
C*# ) AFTBDY 345 , o
DO 75 1 = 1,IMAX . ' ' AFTBDY 346 ' D
DO 75 J = 1, JMAX " AFTBOY 347 T
DO 75 K = 1,KMAX AFTBDY 348 , _ T
X(IsJsK) = X(I51,1) AFTBDY 349 [
I(1,05K) = Z{1,1,K) . ' ) AFTBDY 350 o oo
75 CONTINUE ‘ ’ " AFTBDY ‘%
Crs S o T AFTBDY 352 L IITT o
11} t




PRI

_CREATION RUN

Koy &

CH* CON J = JHAX Y » Y({1s0MAXs1) ~

L s

CARDS ENCOUNTEREN IN INPUT

CH#
DD 100 I s 1,IMAX
DO 100 K = 1,KMAX
YUI,JMAXsK) = Y{1lrJMAX»1)
100 CONTINUE

C*»
C** COMPUTE Y ON J = 1, UPTO X = 62,3 Y STAYS CONSTANT IN K
F** DIRECTION. FOR X GREATE& THAN 62.3 Y HAS TO BE COMPUTED.
C**
DO 130 I = 1,1MAX )
DG 120 K = 25KMAX
IF{X(I51»1)4GT462.3) GO TO 110
Y(I,1sK) = Y{I,1,1)
GO T0 115
110 CONTINUE

RR » 140 7 (A + B¥(X(I»1s1) - £2.3))
Y(Is1sK) = Y{I»1,1) = RR + (RR*RR =~ Z(1»1,K)
1 * Z(I515K)) ** 0,5
115 CONTINUE
120 CONTINUE
130 CONTINUE

C*# . i
CH» CUMPUTE Y FROM J = 2 THRU JMAX - 1. POINTS ARE
Ce# DISTRIBUTED IN THE SAME RATIO AS ON I = 1,K=1l LINE,
TC*% : '
J1 = JHAX =1
DO 150 I = 1,IMAX
DO 150 4 = 2,41
DO 15C K = 1,KMAX )
SYCIadaK) = Y(I,1sK) + (YUIsJIMAXsK) = Y(I»1,K)) *
1 (Y{15d51) = YU1s1p1)) ZUY(),3MAX»1) = Y(1s151))
150 CONTINUE ' '
C**
Ces INITIAL GUESS SPECIFIED, COMPUTE P»Qs AND R .~
C¥x .

I1 = [HAX -1
DO 200 I = 2,11 .
XUU = X(I+1s151) = 2.,0%X{I,151) + X{(I-15»1,1)
XU & 0.5 # (X(I+1s151) - X(I-1,1,1)) ~~
P(I) = = XUU 7 (XU*XU*XU) ' T
200 CONTINUE
[ 1 ) T
’ DO 250 J = 2,41 ' o T

_ T UPDATE 1.2-452.

"AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY

AFTBDY

AFTBOY
AFTBDY
AFTBDY
AFTBODY

" AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

AFTBDY

AFTBDY

AFTBDY

AFTBDY
AFTRDY

AFTBDY

AFTBDY
AFTBODY

AFTBOY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

AFTBDY

AFTBDY
AFTBDY

" AFTBDY

AFTBDY

~AFTBDY
. AFTBDY
AFTBDY

AFTBDY
AFTBDY

" AFTBDY

797106722+ 18.29434,
353

354
355

356

357
358
359
360
361
362
363
64
365
366
367
368
369
370
m

372

373
374
375
376

317
378

379
380
381
382

87
388

389

390

- 3ep
392 —— e .
393

394

.' 395 c e e
396

- aan
384

385
386




ATION RUN

250
C#

300
Ch#

CH*
C**
Ck*
CHt
Chs
CH*
C**

C¥x

CARDS ENCOUNTERED IN INPUT

YUU = Y(1,J+151) = 2.0%Y(1s451) + Y(1,J-1,1)
YU ® 0.5 % (Y(1,J+1,1) = YI1,J4-1,1))
Q(Jd) = = YUU / (YURYU*YU)

CONTINUE

K1 = KMAX - 1

DO 300 K = 2,K1
ZUU = 2(1515K+1) ~ 2,0%Z(151,K)} + Z2{1s1,K~1)
IU = 0,5 % (Z(1519K+1) = 2(1,1,K-1))
R{K) s = ZUU / (IU*2U%*20)

CONTINUE

RETURN
END
SUBROUTINE CALCOR

UPDATE 1.2-452,

THIS SUBROUTINE COMPUTES Y-CORDINATE ONLY IN THE INNER GRID.

X AND Z COORDINATES IN THE GRID ARE FIXED. FOR SIMPLICITY
U SIGNIFIES XI» V - ETA, AND W - TAU. THUS XU SIGNIFIES
DX/DXI. XUU = D2X/DXI2 AND SO PN,

KKK = O SIGNIFIES UNCONVERGED SOLUTION,

COMHON /BXXX/ XCIMXLLs JUXLLSKMXLL) s YOTIMXLL»JMXLLoKHXLL),
1 ZUIMXLLy JMXLL o KMXLL ) s P LTMXLLY ) OCIMXLLY S RIKMXLL)

COMMON /AXXXZ IMAXy JMAX KMAXs TLIMIT, JLIMIT,KLIMIT, ISOLN,
1 KKKy XERRMX» YERRMX» ZERRMX» IXERT» TXERS) IXERK, IYERT, IYERJS
2 IYERK»IZERL» IZERJS IZERKsSR15R25R39R45 TERR) ITERMX, IPRTL,
3 IDEL1,» JDELY» IPRT2, IDEL2yJDEL2,NPLT1, TTYPE,ISTNySIZED,
4 SIZE2,LL,HEDL(4),HEN2(4)» IPLSET,FILLXX(25)

ISOLH = ]
KKK = 0
IERFLG = ©
Il = IMAX -1
J1 = JgMAX - 1
K1 = KMAX ~ 1
00 600 IJK » 1,ITERMX
LL = TJK
YERRMX s 0,0
00 400 I = 2,11
DO 400 J = 2,J1
DO 400 K = 2,K)
YTEMP = YUIsJdsK)
PPP = P(I)

" AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBODY
AFTBDY
AFTBDY

79/06/22, 18429434,
© T 397

398
3199

400

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421

422

423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

PAGE 10 T T
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_ CREATION RUN

= A

CH*

CARDS ENCODUNTERED IN TINPUT " UPDATE '1.,2-452.
QQQ = a(J)
RRR = RI{K) i
IP1 = I+1
INl = I-1
JP1 = J+1
JH1 = J-1
KP1 = K+l
KMl e K-1 , -
XU = (X{IP1sJsK) = X{TM15JsK)) * 0.5
YU = (YUIPl,d5K) = Y(IM1»JsK)) * 0.5
ZU s (Z(IPLsJdsK) - ZUTM153,K)) * 0.5
XV = (X{IsJP1,K) = X{1sJM1,K)) * 0.5
YV = (Y(IsJP1sK) ~ Y{I»JM1,K)) #* 0.5
IV = (IL15JP1sK) = ZUT5JM1,K)) * 0,5
XW = (X(IsJsKPL) =~ X(IsJsKM1}) * 0.5
YW = (Y(IsJsKP1) = Y(LsdsKML)) * 0.5
IW » (2(12JsKP1) ~ Z(T,J,KH1)) * 0.5

YUU s Y{IPL1pJdsK) = 2,0%Y{T5d,K) + Y{IM1,4,K)

YUV = YUISJPLsK) = 2.0%Y{TsdsK) + Y(I,dM1,K)

YWW & Y(I,JsKP1) ~ 2,0%Y(TsJsK) + Y(TsJpKML)

YUV = 0,25%(Y(IP1yJP1,K) = Y{TP15sJM1sK) = Y{IM1»JP1,K) +
Y(IM1,JM1,K)) ’

YUW = 0.25%(Y(IP1sJsKP1) = Y(TP1,JdpsKH1) = Y(IM1»JsKP1) +
Y(IN1sJsKM1))

YVW = 0.25%(Y(I,JP1sKP1) = Y(T,JM1,KP1) = Y(I,JP1,KH1) +
Y(I,JM1,KH1)) '

AJ = XU*(YV¥*IW = ZVHYW) — XVHEIYU#ZW - YW*ZU) +
XW(YU*ZV - YV*ZU)
CUU = (XVAYW = XWEYV)I¥¥2 + (XVETIW ~ XUZV)I*%2 +

(YV#ZW ~ YWHIV}¥42 W

CUV = (XU*YUW = XWEYUDR(XVEYW ~ XWEYV) + (XU*ZW - XWeZU) %
(XVHZW - XW*ZV) + (YU*IW ~ YW*ZU) * (YV*ZIW - YW*ZV) '
CUW = (XUYV ~ XVEYU)*{XVEYW ~ XWEYV) + (XU¥ZV - XV*IU) *
(XVEZW = XWEZV) + (YU*ZV = YVU*ZU) * (YVHZIW - YW#ZV)
CVV = [XU#YW = XWHYU)I*¥2 + (XU¥ZW -~ XWkZU)*%2 +
(YU*ZW = YWkZU)**2
CVW = (XU*YV = XVAYU)®(XU*YW ~ XWEYU)+ (XU*ZV = XV¥ZU) *
(XU#ZW = XWKZU) + (YU#ZV — YV¥ZU) * (YU&ZW - YW*2U)
CWW = (XU*YV XVEYU) ##2 + (XUSTV — XVEZU)42 +
(YU*ZV = YV£Z2U) %2

"CF = 0.5 / (CUU + CVV + CuW)

YTEMPL = CF¥(CUUH{Y{T+1,d5K) + Y(I- lpJpK)) - 2. O‘CUV‘YUV
+2.0%CUWHYUW + CUVHIYII,J+1,K) + Y(T,d-1,K))

79706722, 18429434, P

AFTBDY
AFTBDY
AFTBDY

" AFTBDY

AFTBDY

" AFTBDY

AFTBDY
AFTBDY

AFTBOY

AFTBDY
AFTBDY

" AFTBDY

AFTBODY
AFTBDY

CAFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY

~ AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY

AFTBDY

AFTBDY
AFTBOY
AFTBDY
AFTBODY
AFTBDY
AFTBOY
AFTBOY
AFTBODY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY

AFTBDY

AFTBDY
AFTBDY

" AFTBDY

44177
442

443

a4

445
446
447

448
449
450

451
452
453
454
455

" 456

457
458
459
460
461
462
463

464

465
466
467
468
469
470

471 -

472

473

474
475
476

477
478
479
480
481

482

483
484




:ATION RUN N CARDS ENCOUNTERED IN TNPUT ° ° ™ ° ° "UPDATE 1.2-452.7 " '79/06/22. 18.29.34, ~ = PAGE™ 12~~~ ~

2 + CUWWR(Y(IodoK41) 4 Y(I539K=1)) « 2,0%CYWYVUW + T U OAFTBOY T T 485 0 o T
3 (PPP*YU + QQQ*YV + RRR#YW) * (AJ#*AJ)) C AFTBDY 486 o T e
"7 YUIaJdeK) = (1,0-R1) * YTEMP + RI*YTEMPY T T T AFTBDY 487 ' ' T ommemmee e
o " _ , _ . - AFTBDY a8 - e e
CH# COMPUTE MAX Y-ERROR T AFTBDY =~ 489 T T
Ch# ‘ ' AFTBDY 490
YERR = ABS(YTEMP - Y(I,3,K)) T AFTBOY 491 A
IF(YERR.LE,YERRMX) GO TN 150 ' . " AFTBDY 492 L
YERRMX = YERR R T T T T AFTBDY " 493 o T ,
IYER] = I AFTBDY 494 T
IYERS = J T AFTBDY 495 i e
IYERK = K ' ' ' AFTBDY 496 T
150 CONTINUE T ‘ ' T AFTBDY 497 T
400 CONTINUE ' AFTBDY 498 o e
C## ‘ N ) AFTBDY 499 L
CHx CHECK IF ERROR NEEDS TO BE PRINTED. : C AFTBDY 500
Ch# s ) R AFTBDY 501 ' o
IERFLG = IERFLG + 1 - AFTBDY 502 ' o
IF(IERFLG.LT.IERR) GO TO 450 o AFTBDY 503 L
WRITE(6,1000) LL)YERRMX>IYERT, IYERS, TYERK AFTBDY 504 L
IERFLG = O ' : AFTBDY 505 : L e
450 CONTINUE AFTBDY 506 . e L
CH* o ’ AFTBDY 507 . ' ' o
C*# CHECK FOR CONVERGENCE - _ " AFTBDY 508 ‘ oo o
C* ‘ ' T AFTBDY " 509 T
IF(YERRMX.LT4R3) KKK » 1 ' AFTBDY 510 o ~
IF(YERRMX.LT.R3) GO TO 650 AFTBDY 511 T
600 CONTINUE AFTBODY 512 o o oo
CHk AFTBDY 513 oo
650 CONTINUE . S AFTBDY 514 o T
CHé ‘ . . AFTBDY 51, 0 vnommm ot
‘ RETURN AFTBDY 516 ' o }
1000 FORMAT("0",5X»"ITERATION NO.sMAX Y-~ERRs LOC = #,15,2X,E15,552X, AFTBDY 517 o T -
. 315' _ o AFTODY 18 e e e
CHr T AFTBDY 519 L T
END o AFTBDY 530 I
SUBROUTINE IPRTC o AETROY 531 - . R
CH# T AFTBDY 522 oo D
Ch SUBROUTINE USED TO PRINT INTTIAL, CONVERGED OR PARTIALLY AFTBOY 523 e
C*# CCNVERGED SOLUTION, ALL PERTINENY PARAMETERS ARE PASSED AFTBDY 524 Ty e
CHé THRU COMMON, _ T AFTBDY =~ 525 oo T T T
Ces ESOLN = 0 INDICATES INITIAL GUESS AFTBDY 526 o o
Chs- ISOLN » 1 AND KKK = 0 INDICATES PARTIALLY CONVERGED SOLN AFTBDY 527 o o T
CH* ISOLN « 1 AND KKK = 1 INDICATES CONVERGED SOLUTION. B " AFTBOY © 528 Tt e e e ]
i
J
S L [ B ‘
1 1] f
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_ CREATION RUN

CH%

CH*

10
C+é

20
CH*

LC

CH*
Cen
Cé#

50
Ck*

CT 290
I '” 300
Ce#.

- €00

~ CARDS ENCOUNTERED IN INPUT™ ~

COMMON /BXXX/ XCIMXLLo JMXLLKMXLL) s YCTMXLL» JMXLL KMXLL)»
ZUIMXLLs JHXLLo KMXLL)yPLIMXLL) »QUIMXLL)»REKMXLL)

COMMON ZAXXX/ IMAXs JMAX ) KMAX ) TLIMIT,JLIMIToKLIMIT,ISOLN,
KKKsXERRMX » YERRMX»ZERRMX » IXERT s IXFRISIXERK»IYERI»IYERJS
IVERKy IZERISIZERJ» T ZERKSR1»R2yR35P 4y TERRy I TERMX» IPRTL,
IDELL1,JDELL,» IPRT2,)IDEL2,JDEL2,s NPLTY,ITYPE,ISTN,SIZE],
SIZE25LL,HEDLI(4),HED2(4)» IPLSETHFILLXX(25)

IF(ISOLN.EQ.1) GO TO 10
IPRTX = JPRT1 '
IDELX = IDEL1
JOELX = JDEL1
G0 TO 20

CGNTINUE

IPRTX = [PRT2

IDELX = IDELZ2

JOELX s JDEL2
CONTINUE

IFUIPRTX.EQ.0) 6O TO 600
WRITE HEADINGS

WRITE(6,1000) HEDI
WRITE(6,1C10) HED2
IF(ISOLN.EQ.O) WRITE(6,1020)
IF(ISOLN.EQs1.ANDoKKK,EQ,0) WRITE(£51030)
IF(ISOLN.EQ.1,AND«KKKsEQsl) WRITE(6,1040)
WRITE(6,1050) IMAXs JMAX»KMAX B
IF(ISOLN.EQ.O0) GO TO 50

WRITE(651060) LL

WRITE(651070) YERRMX, IYERI»IYERJ,IYERK
CGNTINUE

DO 300 1 = 1, IMAX,IDELX
DO 290 4 = 1,JMAX,JDELX
WRITE(6,1080) I»J

WRITE (6210900 ((X(TsJsK)sYUITodsK)sZCTsdoK)DsKuloKHAX) =~

CONTINUE
CONTINUE

CONTINUE = . . - A"“.TA.'i._

_T_UPDATE 1,2-452. _

AFTBDY
AFTBOY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

"AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

T AFTBDY
" AFTBDY
AFTBOY

AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

© AFTBOY

AFTBDY

" AFTBDY

AFTBDY
AFTBOY
AFTBDY
AFTBDY’
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

AFTBDY

AFTBDY

AFTBDY
AFTBDY
" AFTBDY

AFTBDY
AFTBDY

CAFTBODY

T 79/06/22, 18,29.34s |

529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
582
563

564 .

565
566
567

. PA

568 "

569
570
571 °

Tosre T

GE. 13_ .




ATION RUN — 7

o . RETURN

C :
C#* FORMAT STATEMENTS
CH

1000 FCRMAT(®1%//40%X,4A10)
1010 FORMAT(/40X,4A10)

" 'CARDS ENCOUNTERED IN INPUT “ 777 ™" " "UPDATE 1.2=452,7777

1020 FORMAT(Y0",49X,"d%% [NITIAL SOLUTION *%4&n)
1030 FORMATU(®OM,41X,"%% PARTIALLY CONVEPGED SOLUTION #%4n)
1040 FORMATU{MO",48X,"4%% CONVERGED SOLUTION #%4u)

1650 FORMAT("O")41Xs MIMAX = 9,13, 4X, WJHAX & Wy [354X, "KMAX = “113)

1060 FORMAT(M0",47X,"ITERATION PERFORMED = 1,15)

1670 FORMAT(M™ %,34X, WMAX Y=FRR = ",E14,6sM

1UBL FORMAT(//EX,%] = n,[3,0

1090 FORMAT(5XsE114553XsE114553XsE114553X5E114593X9E114553XsE11.5,
1 3X5E11.553X0E114553%X9E11.5)

Cé¥
END
SUBROUTINE IPLTC
C*#*
C#+ SUBROUTINE USED TO PLOT INITTAL CONVERGED OR PARTIALL
C*x CONVERGED SOLUTION, SEE COMMENTS UNDER IPRTC ROUTINE
C*#*
COMMON /BXXXZ XCIMXLLy JMXLL sKMXLL) pYEIMXLLy JMXLLs KMXLL)»
i ZOIMXLLy JMXLLSKMXLL) o PETMXLL) » OCIMXLL) s RIKMXLL)
COMMON 7AXXXZ IMAXs JHAXSKMAX» TLIMTIT,JLIMIT)KLIMIT, ISOLN»
1 KKKy XERRMXs YERRMX» ZERRMX, IXERT, IXERJI» IXERK)IYERI» IYERYS
2 IYERK» IZERIS» IZERJ» TZERKHR19R2,R3y R4y TERR)ITERMX»IPRTL
3 IDEL1,JDELL>IPRT2,INEL2,UNEL2yNPLTY, ITYPE, ISTN,STZEL,
4 SIZE2sLLsHED1{4)sHEN2{4)»IPLSETSFILLXX(25)
CH* .
DIMENSTION XDUM(T75), YDUM{T75),ZDUM(T5),HED(4)
1
C¥
C#*¥ . READ A CARD AND SEE IF PLOTS PLATTED OR NOT
Ch#
READ{55,1000) NPLT1
IF(NPLT1.EQ.0) GO TO 900
Ch#

IFUIPLSET.EQ.1) GO TO 20
IPLSET = 1
CALL PSEUDO
CALL FONTSI1)

20 CONTINUE
C##

AT LOC IsJdsK = %,315)
(XpYsZ)M)

AFTBDY
AFTBOY

" AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBOY
AFTBOY
AFTBODY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

'79706/224 184294340 7T 7

573
574
575

576

577
5178

- 579

580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616

55 U I




_ CREATION RUN

T C**
Ck%

CH*
Ck*
Ch#

C#¥

C¥x
50

6c

“CH#
75

- CHx
v 100
CHk

Cad
CH#

’Ctt'

CARDS ENCOUNTERED TN INPUT ~ "~~~ """ ""UppATE T,2-452 ~

READ NPLT1 CARDS AND PLOT T

00 500 KLM = 1,NPLT1
READ(5,1040) ITYPE,ISTN,SIZE1L

PRINT HEADINGS.

CALL SCRIBE(04351455041550455HEDY»904540,9) o
CALL SCRIBE(0:555145504155045sHED29904540,9)  ~—~ ™ 7 oo
IF(ISOLN.EQ.1) GO TQ 50 ’ ’ o ‘ T
HED(l) = 10H==~ INTTIA . co
HED(2) = 1OHL GUESS =--
HED(3) = 1H-
INUMC = 21 T T
60 TO 100 ‘ o i

CONTINUE

IF(KKK.EQ.1) GO TO 75
HED(1) = 10H=-=- PARTIA
HED(2) = 10HLLY CONVER
HED(3) = 1O0HGED SOLUTI
HED(4) = 10HON ~--
INUMC = 37
G0 70 100

CONTINUE
HED(1) = 10H--- CONVER
HED(2) = 1O0HGED SOLUTTI
HED(3) = 7HON —---
INUMC = 27

CONTINUE
CALL SCRIBE{0+47053.05041,0.5,HED>90,05 INUMC59)

WRITE ARRAY SIZES

ENCODE (40,1020,HED) IMAX» JMAX» KMAX
CALL SCRIBE(04+85534050.,150,5,HED,90.,0,3659)
IF{ITYPELEQ.2) GD TN 140
XX = X{ISTN»1s1) o C e B S
ENCODE(4051060,HED} TSTN,XX '
GO TC 160 B T o T

.. 19/06/224718429434 " " PAGE 15
AFTBDY 617 T T
AFTBDY 618 )
AFTBDY 619 i - Tt
AFTBDY 620 - ) T
AFTBDY 621 " T T
AFTBOY 622 e e
AFTBDY 623 T e
AFTBDY 624 )
AFTBDY 625 - T
AFTBDY 626 - .

" AFTBDY 627 ) T o
AFTBDY 628 ) -
AFTBDY 629 - - o -
AFTBODY 630 - .

- AFTBDY - 631 ey
AFTBDY 632 )
AFTBDY - 633 T TTTTTmmmem T e e
AFTBDY 634 - T e
AFTBDY 6135 N R
AFTBDY 6136 ) ) T o
AFTBODY 637 o T T
AFTBDY 638 . e e e e o
AFTBDY 639 T T T T e e
AFTBODY 640 - o
AFTBDY sl A e e e
AFTBDY 642 ’ T T -
AFTBDY 643 ) - o
AFTBDY 648 T o
AFTBDY 645 - B )
AFTBDY 646 a
AFTBDY 647 T o B
AFTBDY 648 T
AFTBDY 649 T T
AFTBDY " 650 - - . o

" AFTBDY 651 ‘ ) T ) B
AFTBOY 652 e - T
AFTBDY 653 T ommommmm o -
AFTBDY 654 ) T o
AFTBDY 655 T TTTTT I

" AFTBDY 656 T ST T
AFTBDY T 657 TorrmTTT T e T
AFTBDY 658
AFTBDY 659 - T
AFTBDY 77 660 ToTTTmTs rm s e e




REATION RUN

140

166

CHx
CH*
CH#
C*

CHx
Cés
C*x

180

C#*&
Cx¥
[ 1

190

260
C**
[ 2]
C**

CARDS ENCDUNTERED IN INPUT ~—

CONTINUE L e e e
ZZ = Z(1,1,ISTN) o
ENCODE(40,1080,HED) ISTN,ZZ =~ 77~

CONTINUE '

CALL SCRIBE(1.253.000,1,0,5,HED»90.0,38,9) =~

CALL NFRAME

START PLOT. IF ITYPE = 1 THEN Y=2 PLANE PLDTTED. IF ITYPE =2
THEN X=Y PLANE PLOTTED, o h

IF(ITYPE.EQ.2) GO TO 300
COMPUTE YMIN»YMAX» ZIMIN,ZMAX

YMIN = 10000.,0
YHAX = -10000.,0
IMIN = 10000,0

IMAX = -10000.0
DO 160 J = 1,J4MAX
DO 180 K = 1,KMAX

IFCYCISTNy JsK)oLTLYMINY YMIN o Y(TSTNyJyK)
IF(YCISTNS JsKDoGTLYMAX) YMAX = Y(ISTNsJsK)
IFCZUISTNS JoK)oGToZMAX) ZMAX = Z(ISTNsJsK)
IFCZCISTNS JsK)ALToZMIN) ZMIN = Z(ISTNsJ,K)

CONTINUE
SIZE2 = SIZE1l * (YMAX = YMIN) /7 (ZMAX - ZHMIN)

START PLOT. ETA LINES FIRST,

DO 200 J = 1,JMAX
DO 190 K = 1,KMAX
YOUM(K) = Y{ISTNy JyK)
IDUMCK) = Z(ISTNs»JsK)
CONTINVE
CALL INFOPLT(0,KMAX)ZDUM»1s YDUMs»15ZMINy2ZMAXs YMIN, YMAX,
1.0,0,HEDsO0,HED,O0»STZEL»STZE2,0.0,2.0)
CONTINUE

ZETA LINES.

KK = 0
DO 230 K = 1,KMAX
IF(KeEQ.KMAX) KK = ]
DO 215 J = 1,JMAX ' h ) N

L UPDATE 1.2-as2, T

. 79/06/22. 18,29.34,
" AFTBDY

AFTBOY
AFTBDY
AFTBDY -
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

" AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBODY
AFTBDY
AFTBDY
AFTBODY

"AFTBOY

AFTBOY

- AFT8DY

AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBODY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY

" AFTBDY
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672 | R
1 v Ce -
674 , . e -
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676 . - .
677 A
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6179 o T
680 .. Ce e
681 o
682 ,
653 S
ess T e e
bos e
606 L e e
687 N T
688 . e e
689 — - L
£90 e e
o1 o e
602 o e
699 . _ L N
94 C o
68 - e e
698 T o e e e
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298 . _ e e
699 :
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702 . ———
703 .. - ‘ B N N - N
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_ CREATION RUN

1t

215

230

Che
Ch*
CH*
Ch#

300

320

C*#*
Ok
C**

340

350
C#x
Ck*
CH**

CARDS ENCOUNTERED IN TNPUT =~ 777

YDUM(J) = Y(ISTNs JsK)
ZDUM(J) = Z(ISTN,JsK)
CONTINUE

CALL INFCPLTU(KKsJMAXs2ZDUM»1s YOUM»1s ZMINy ZHAX» YMIN, YHAX,
1.0,0,HED»O»HEDHO,SI2EL1»ST12E25,0,0,2.0)

CONTINUE
GO 70O 480

X-Y PLANE IS TO RE PLOTTED.

CONTINUE

XMIN = 100600.0

XMAX = -10000.0

YHIN = 10000.,0

YMAX = -10C00.0

00 320 I = 1,IMAX

D0 320 J = 1, JMAX

TFOX(Tp s ISTNDI LT XHMIN)
IF(X({IsJs ISTN)GT4XMAX)
IECY(I»Js ISTN)CLTLYMINY
IF(Y(I5Jds ISTN).GT.YMAX)

CONTINUE

XMIN = X(T5J5ISTN)
XMAX = X{ToJsISTH)
YMIN = Y{1sJ,ISTN)
YMAX = Y{IsJsISTN)

SIZE2 = SIZE1l % (YMAX —= YMIN) 7 (XMAX - XMIN)

ETA LINES

00 350 J = 1,JMAX
DO 340 I = 1,IMAX
XOUM(T) = X(I»JsISTN)
"YOUMAI) = Y(I»JsISTN)
CONTINUE

CALL INFOPLT(O)INAXpXnUHD1'YDUMIIDXM[NDXHAXDYMINDYHAXD.
1.0,0,HED»O»HED»O»STIZEL»SI7E250.052.0)

CONTINUE
XI - LINES

KK = 0
00 400 I = 1,IMAX
IF(I.EQ.IMAX) KK = 1
D0 38C J = 1,JMAX
XDUM(J) = X(1sJsISTN)
YOUM{J) = Y(I,JsISTN)

"TUPDATE 1.2-452.

AFTBDY

AFTBDY
AFTBDY

AFTBDY =

AFTBODY
AFTBDY

AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBODY

 AFTBDY
AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY

 AFTBDY

AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBDY
AFTBOY

TT79/06/224 18429434,
705

706
707
708
709
710
711
712

713

714
715

716

717
718

719

720

S 721

122
723

724

725

" AFTBDY | T

726
727
728

729

730
731
732
733
734

T 735
736

137

R

739

T 740

741
742

743
744

745
746
747

748 7

L PAGE a7 T




\TION RUN CARDS ENCOUNTERED IN INPUT 7~ UPDATE 1.,2%452, =~

380 CONTINUE ' ’ o S '"i"‘i“
CALL INFOPLTUIKKsJMAX, XDUM»1,YDUM» 1, XMIN, XMAXs YMIN, YMAX,
1 1.0,05HEDsQsHEDs» 0» STZEL1,SIZ7E25,0.0,2.0)
400 CONTINUE

C*»
480 CONTINUE
500 CONTINUE
Ck*
CHs ALL FUNCTIONS COMPLETE ‘
Cos N . .
906 CONTINUE o
RETURN _ o o
1000 FORMAT(1615) ) o
1020 FORMAT(THIMAX ® ,I3,10H  JMAX » ,13,10H KMAX = ,I3)
1040 FORMAT(215,F10.0)
1060 FORMAT(17H-- ¥Y=2 PLOT I = ,13,7H X = ,El11.5)
1080 FORMAT(17H~- X=Y PLOT K = ,I3,7H Z = ,E11.5)

e . o e

END

CORRECTION IDENTS ARE LISTED IN CHRONCLDGICAL ORDER OF INSERTION

AFTBDY

79/06/22, 18.29.34s _  PAGE
© AFTBDY e
AFTBDY 750
AFTBDY 751
AFTBOY .~ 752
AFTBDY 753
AFTBDY 754
AFTBDY 755
AFTBDY 756
AFTBOY T757
AFTBDY 758
AFTBDY 759
© AFTBDY 760
AFTBDY 761
AFTBDY T 762
AFTBDY 763
AFTBDY 764
AFTBOY 765
AFTBOY 766
" AFTBDY 767

S ARE LISTED IN THE ORDER OF THEIR OCCURRENCE ON A NEW PROGRAM LIBRARY IF ONE IS CREATED 8Y THIS UPDATE

YANKS $$ AFTBODY




"

B. Job Control Cards

A list of job control cards needed to run this program are

‘included in the comment section of the main program AFTBDY.

C. Input Explanation

The instructions for input preparation are included in the

‘corment section of the main program COORDC.

D. Samplé Input

Sample input listing follows on the next page.

E. Sample Output

Sample output follows sample input.

33
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PROGRAM NO..... -
CODED BY.

DIVISION ____ . _SECTION

LANGLEY RESEARCH CENTER

FORTRAN - DATA CODING FORM

C
P
JOB ORDER_,

WASA-L:

STATEMENT J[eonTINuATION FORTRAN STATEMENT
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