
~-------------------------------------------------------------------------

TECHNICAL MEMORANDUM ANL-CT-76-37 

Users' Manual for EVITS: A Steady State Fluids 

Code for Complex Two-Dimensional Geometries 

by 

H. M. Domanus , Components Technology Division 

U ofC-AUA-USERDA 

BASE TECHNOLOGY 

' 
July 1976 

MA 
- 1"\,.., ... 1'"'.-"IT I 1','' l' .. •llrrr,"l"' trSTRIBUTIO 'nF ~}~~~- L.-' L _ i' - ., • r ,, 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



The facilities of Argonne Nationa l Laboratory are owned by the United States Govern­
ment . Unde r the terms of a cont ract(W-31 - 109 - Eng-38)between the U.S. EnergyResearch and 
Deve lopment Admin istration, Argonne Universities Association and The University of Chicago, 
the University empl oys the staff and operates the Laboratory in accordance with policies and 
programs formulated, approved and reviewed by the Association . 

MEMBERS OF ARGONNE UNIVERSITIES ASSOCIATION 

The University of Arizona 
Ca r negie - Mellon University 

Kansas State University 
T h e University of Kansas 
Loyola University 
Marquette University 
Michigan State University 
The University of Michigan 
University of Minnesota 
University of Missouri 
Northwectern University 
University of Notre Dame 

The Ohio State University 
Ohio University 

Case Western Reserve University 
The University of Chicago 
University of Cincinnati 

The Pennsylvania State University 
Purdue University 
Saint Louis University 

Illinois Institute of Technology 
University of Illinois 

Southern Illinois University 
The Unive r sity of Texas at Austin 
Washington University Indiana University 

Iowa titate University Wayne State University 
The University of Tnwil The Unive r sity of Wisconsin 

r---------·· N OTICE-----------t 

This report was prepared as an account of work sponsored 
by the United Stat es Government. Neither the United States 
nor t he United St ates Energy Research and Development Ad­
ministration, nor any oi their empl oyees, nur a a y of their 
contractors, subcontract ors, or their empl oyees, makes any 
warranty, express or implietl, u1· assun1.es any l ega l liabil ­
ity or responsibility for the accuracy, completeness or use­
fulness of any information, apparatus, product or process 
disclosed, or represents that its use woul d not infringe 
privately-owned rights . Mention of commercial products, 
their manufacturers, or their suppliers in this publication 
doc::; not imply or conr>otP. approval o r disapproval of the 
product by A r gonne National Laboratory o r the U. S. Energy 
Research and Development Administration . 

, 

., ., 



•• 

• 

TECHNICAL MEMORANDUM· 

A.IO!ICS' 

!!Q.a1ION~~S REPORT .... 
.bt:U1 been reproduo~ from ARE ItLEGIBLE. ft~ 
copy to permit th b the best available 
ability. . e roadest possible avail-

ANL-CT-76-37 
Mathematics and 
Computers (UC-32) 

Users' Manual for EVITS: A Steady State Fluids 

Code for Complex Two-Dimensional Geometries 

by 

H. M. Domanus 

Components Technology Division 

U ofC-AUA-USERDA 

BASE TECHNOLOGY 

July 1976 

~----NOTICE-----, 
This report was prepared as an account of ':"'ork 
sponsored by the United States Government. Neither 
the United States nor the United States Energy 
Research and Development Administration, nor any of 
their employees, nor any of theU contractors, 1 

subcontncton, or thelr employees, makes any 1 
warranty, express or implied, or assumes ,any legal 
liability or responsibility for the accuracy, completeness 

1 or usefulnes.1 of any information, apparatus, product or 
process disclosed, or repr_esents that its use would not 
infringe privately owned rights. 

ol 3 1' 
NO W-3J-!(}9-£1'1G- --

e..o/IJIIYfC!.:1 F THI~ DOCUMENT \S UNLIMITED 
OISTRIBUTION 0 . . ~ 



... 

, 

.. 

i 

TABLE· OF CONTENTS 

ABSTRACT . . •.. . 
ACKNOWLEDGMENT • 

LIST OF TABLES AND FIGURES 

1. 0 INTRODUCTION . . .... 
2.0 DOMAIN DEFINITION 

2.1 . Defining Domain Boundaries • 

2.2 Constructing the Geometric Figure 

2.3 Geometric Input Variables ••• . . . . . .. . 
2.4 Grid Definition 

3.0 BOUNDARY CONDITION ASSIGNMENT • 

3.1 Types of Boundaries 

3.2 Boundary Type Code ••••. 

3.3 Velocity Profile Specification Across Inlet 

3.4 .Velocity Profile Specification Across Outlet •••••. 

4.0 SOLUTION PROCEDURE . . . . . . . . . . . . . . . . 
4.1 Non-dirnensionalization of Equations 

4.2 Iterative Solution . . .. . .. . 
4.3 S.O.R. Solution of Stream Function . . . . . 
4.4 Explicit Time Step of Vorticity 

s.o OUTPUT . . . . . . . . . . . . . 

Page 
No. 

iii 

iv 

v 

1 

2 

2 

2 

6 

7 

10 

10 

11 

12 

18 

20 

20 

21 

22 

23 

25 

5.1 Internally Generated Arrays: .KPOINT, L Arrays, LN Arrays 25 

5.2 Printer Output: SAMPLE 1 28 

5.3 Disc Output 46 

5.4 Disc Input .• 46 

/ 



ii 

Page 
No . • 47 6.0 DISCUSSION OF OPERATION . 

6.1 Specification.· of the Resistance Boundary Condition • 47 

6.2 SAMPLE 2: Resistance . . 48 

6.3 SAMPLE 3: Internal Object 

REFERENCES • 62 

NOMENCLATURE • 72 

APPENDIX A - Sununary of NAMELIST Input Variables . . . . . . . A-1 

APPENDIX B - Summary of Operation at ANL . . . . . . . . . B-1 

APPENDIX C - Listing of EVITS . . . . . . . . . C-1 

APPENDIX D - Streamline Plotting . . . . . D-1 

APPENDIX E - Listing of PLOTS . . . . . . . . E-1 

r 



iii 

ABSTRACT 

A 2-D computer code,EVITS,has been developed for estimating steady 

.state, incompressible, isothermal flow fields in complex geometries. A 

vorticity-stream function formulation is used along with a model to resolve 

viscous effects at solid boundaries• Sufficient geometry and boundary type 

options are included within the code so that a large number of flow .sit~a-
. . . 

tions can be specified without modifying the program. All instructions to 

the code are via an input dataset. Detailed instructions for preparing the 

user oriented input, along with examples, are included in this users' manual. 
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1.0 INTRODUCTION 

The purpose ·of·the code EVITS (an acronym for explicit vorticity 

iterative time step) is to estimate two-dimensional, steady state, incompres-

sible, .isothermal flow fields in complex geometries.· A secondary objective 

is to form a basis for future development of new solution procedures and 

boundary condition models. 

Basically, EVITS is a synthesis of well-known two-dimensional fluid 

mechanics, proven iterative solution techniques and fundamental concepts of 

plane geometry. [l] In addition, promising boundary condition options re-

. sulting from numerical experimentation are included in the code. 

The code utilizes the solution procedure put forth by Roache and 

Mueller.[ 2 ,J] The formulation is in terms of vorticity and stream function. 

Viscous effects are convected into the solution domain through the inlet and 

are generated at solid, no-slip surfaces. The vorticity is diffused and con­

vected throughout the flow region using the vorticity transport equation. 

Conservation of mass is assured by using the Poisson equation for stream 

function. 

This report is a users' manual for operating.EVITS. It includes in-

structions to aid input preparation and output interpretation. Certain 

limitations and restrictions are identified and discussed. Because of the 

number of geometric configuration possibilities and boundary condition combi-

nations readily available, EVITS is a useful tool in analyzing two-dimensional, 

steady state, incompressible, and isothermal flow distributions. 
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2.0 DOMAIN DEFINITION 

2.1 Defining Domain Boundaries 

The function of EVITS is to obtain flow fields in a closed, finite, 

two-dimensional region. To specify the shape of a closed finite region, 

the code uses the concept of ordered connected line segments. There are two , 

types of line segments available to shape the geometric figure. One is a 

straight line and the other a circular arc. By connecting up to fifty of 

these line segments, end to end, a large number of geometrical configurations 

can.be approximated. 

A straight line segment is uniquely defined by two points. The con­

vention of having the region of interest on the right as the line segment is 

drawn from the first point to the second serves to define a domain boundary. 

A circular arc is uniquely defined by three points 1fi a plane. Similarly, by 

drawing the arc from the first point through the second and to the third point, 

the region of interest is placed on the right (see Fig. 2.1). 

2.2 Constructing the Geometric Figure 

Using the concept and convention described in Sect. 2.1 to define 

domain boundaries, many geometric configurations can be constructed. The 

procedure for defining a geometry can be best described with an example. For 

the rest of this report, line segments will be called sides and points where 

line segments meet will he called vertic~s ... 

Consider Fig. 2.2, where 2.2a is the geometry to be modeled. 

Identification of the vertices required by the code to specify the geometry 

of interest may be summarized by the following rules: 
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1) Identify and locate poi~ts of discontinuity. These are 

labeled with circled numbers 1, 2, 6, 7, 8 and 9 in 

Fig. 2. 2b. 

Rule one is sufficient if the figure has as its boundaries 

only straight lines. However, if there are one or more cir­

cular arcs, rules two and three must also be met and the 

additional defined vertices included in the specification. 

2) Identify and locate tangent points on the arc where the tan­

gent is horizontal or vertical (i.e., maximum arc is a 

quadrant). These. are labeled with circled numbers 2, 4, and 6 

in Fig. 2.2b. 

3) On each arc in~ert a vertex between the vertices defined in 

rules one and two. These are labeled with circled numbers 3 

and 5 in Fig. 2.2b. 

Once all necessary vertices are identified, label the vertices 

sequentially, beginning with the leftmost, lowermost vertex labeled as one 

and proceeding around the figure such that the region of interest is always 

on the right. Note, 9 vertices are required to specify the configuration 

shown in Fig. 2.2. Having identified and labeled all necessary vertices, 

determine the location of each vertex relative to a coordinate system (x,y), 

where the origin is positioned at the intersection of a vertical line passing 

through the extreme leftmost vertex and a horizontal line passing through the 

extreme lowermost vertex. Note, it is not necessary to have a vertex at the 

origin (0,0), however vertex one is located at the origin in the particular 
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example geometry shown in Fig. 2.2. 

Having identified and labeled the vertices, the sides are then 

identified and numbered. Numbering of the sides follows the convention 

that a side immediately following a vertex has the same number. For example, 

side one is between vertices one and two anci. side nine is· between vertex 

nine and vertex one .. These sides are indicated by the boxed numbers in 

Fig. 2.2c. 

Once the vertices and sides havebeen identified and labeled, 

specification of side type is now considered. Each side is either a straight 

line·segment or a circular arc. To differentiate between the two cases, 

coded values are assigned to each side by the following convention: 

. KSIDE(N) = 0 - 9 straight line segment 

10 --19 circular arc 

For geometric definition the only consideration necessary is whether the 

assigned coded values are less than or greater :than ten. Further definition 

of these coded values will be discussed in Sect. 3.0, where specification of 

particular boundary types (i.e., inlet, outlet, solid wall, etc.) is 

described. 

2.3 Geometric Input Variables. 

Input of the geometric configuration is part of the NAMELIST type 

input which EVITS utilizes. The NAMELIST name is FLOW01. The first card of 

the input data set must be 

b&FLOW01 t· 

tin this report "b" represents a blank. 

• 

•. 
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Following this card are the input variables and theirassigned values. 
. . 

After the last input variable card is the last card.: 

bb&END 

This card ends the .NAMELIST input dataset. 

Specification.of the geometric configuration is made by one scalar 

and three arrays: 

NVERTX = number of vertices used to specify configuration 

XVERTX(I) = x-coordinate of the i-th vertex 

YVERTX(I) = y-coordinate of the i-th vertex 

KSIDE(I) = coded value assigned to the i-th side. 

Using the values indicated in Fig. 2.2c, the input dataset can be partially 

constructed as in Fig •. 2.3. ·Note, that 1) all assigned values are followed 

by a comma, 2) repetitive values can be indicated by the number of repeti-

tions followed by a *, followed by the value to be repeated, and 3) array 

values are assigned by specifying the initial subscript to the first value. 

Subsequent values are assigned subscripts, each automatically incremented by 

one. In this eXample, the KSIDE array assigns values 3 to side 1 indicating 

a straight line, 12 to sides 2 through 5, indicating circular arcs, 3 to 

side 6, 8 to side 7, 3 to side 8 and 4 to side 9. Since KSIDE values are 

less than 10 from side 6 through side 9, these are straight lines. 

2.4 Grid Definition 

The code utilizes an equal~spaced grid. Specification of the 

grid spacing is accomplished by two scalars: 
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&FLOW 0·1 
NVERTX:9, 
XVtRTX(t):o,,o.,.425,.735b,.4414,0.,0.,1.0b25,1.0b25, 

. --. i{Vt. RTxTii:o ~ -;·--:Ts9lj·~ -~iq-2 ftf7s·, ~ 8950, 1. 48 35 ~-1·, 6 3 o 6, 2 .:·i;f25, o., 
. KSIOE(1):3,4*12,3,8,3,4, 

C!N(1):348~, 
---v-rsc·us··=-~-<>""2·, ·'-'-----

FLuur=t, 
YTUBES=l.Ob25,NGHI0=20, ---·"! T SMA X; 50 o··~· .... -----·-·-·---· ·'---'-------------'--
·OTIME.:,t, 
FLIN:t., 

_ .. ·-·--·'"·F"'t.:"i:i 9;-·--·· 
!!.END-

FlGUR€ . 2. .'3 · S,!}M"PL€ tN PuT· DAiA sET 

,_, 



.... 

-9-

YTUBES ·. = dimensional length to· be partitioned into NGRID 

number of grid spaces 

NGRID = number of grid spaces iri distance YTUBES. 

Using these values, the code automatically transforms the vertex 

coordinates into a grid coordi~ate system (x',~, using the transformation: 

A NGRID 
x = YTUBES 

.~"'; NCRID 
y = YTUBES 

X+ 1 

y + i 

The origin (0,0) in (x,y) coordinates is transformed to (1,1) in the dimen­

sionless (:i~) system. The maximum grid size.is 41 x 41 spaces • 



-.l.O-

3.0 BOUNDARY CONDITION ASSIGNMENT 

3.1 Types of Boundaries 

There are ten types of boundary conditions (B.C.) available to simu­

. late the flow problem. These are the no-slip, symmetry, fixed inlet, fixed 

outlet, free inlet, free outlet, internal object, lin~ of resistance, matched, 

and dummy boundary conditions. 

The no-slip boundar.y eonn i.tion i.R used to specify a solid wall. 

At the wall the fluid sticks to the surface and both tangential and normal 

velocity components are zero. The no-slip B.C. is available for both a 

straight line and a circular arc. 

The symmetry condition is specified when the geometry and expected 

flow field are symmetric about a line. It is available only as ~ straight 

line .• 

The fixed inlet B.C. is used to specify a known distribution of 

fluid entering the domain of interest. It may also be used to specify a 

moving boundary. All inlet and outlet boundary types are ·available for both 

straight lines and circular arcs. 

The fixed outlet B.C. is used to specify a known distribution of 

fluid leaving the domain of interest. 

The free inlet B.C. is used to specify a certain amount of fluid 

entering the region, with its particular normal velocity component distribu­

tion unknown .and to be determined. This B.C. is not often used, because 

flow information does not readily propagate upstream for most finite differ­

ence techniques. 
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The free outlet B.C. is used when the normal velocity component 

distribution leaving the domain of interest is unknown, and an assumption 

of zero tangential velocity component is acceptable. 

The internal object B.C. is used when the fluid field completely 

surrounds a solid object~ · While the boundary condition imposed at the sur­

face of the solid object is of the no-slip type, the amount of fluid flowing 

on either side·is determined as part of the solution. This boundary condi­

tion can be used with the free outlet B.C. to determine relative amounts of 

fluid leaving multiple outlets. It is available for both straight lines 

and circular arcs. 

The resistance and matched boundary conditions are used together 

to grossly simulate a screen or tube bank placed completely across the flow 

path. The screen must be oriented in either a horizontal or vertical atti­

tude. This boundary condition is available only as a horizontal or vertical 

straight line. 

The dummy B.C. is used to specify no side. This is used to indi­

cate a gap between the outside boundary and an internal object. It is also 

used to go from one internal object to another. 

3.2 Boundary Type Code 

In Sect. 2.3 the KSIDE(I) array was introduced to differentiate 

between a straight or curved side. The differentiation was accomplished by 

specifying KSIDE(I) less than or greater than ten. In this section particular 

val'u~s of KSIDE are associated with particular boundary types (i.e., straight 
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or curved :lnlet, straight or curved internal object, etc.). The assign­

ment of boundary type to a particular side is made via the KSIDE(I) array 

u~ing the appropriat:e·coded value from Table 3.1. From the sample input in 

Fig. 2.3 it can be seen that the nine sides indicated in Fig. 2.2c are, re­

spectively, 1) a line of. symmetry; 2), 3), 4), and 5) curved, no-slip sur­

faces; 6) a line of symmetry; 7) a straight free outlet; 8) a line of sym­

metry; and 9) a straight fixed inlet. This example input specifies a prob­

lem to determine the flow field within an infinite row of equally spaced 

circular cylinders. 

3.3 Velocity Profile Specification Across Inlet 

The first step in specifying the inlet velocity distribution is to 

locate two vertices, one at the beginning and the other at the end of the 

inlet. I£ there is more than one inlet, locate the b~ginning verLex of the 

first inlet and end vertex of the last inlet. The internal structure of the 

code requires that the last vertex be labeled with a higher number than the 

beginning vertex, and that there is no outlet between the first and last in~ 

let vertices. Internal to the code, the first vertex is doubly defined as 

vertex one and vertex NVERTX + 1. This restriction precludes vertex number 

one from being in the middle of an inlet, but does allow it to either start 

or end an inlet. In the ~ample shown in Fig. 2.2, the inlet consists of 

only one side, side 9. It begins with vertex 9 and ends at vertex 1 (10). 

Having determined the beginning and end vertices of the inlet, the 

characteristic length used throughout the solution may be calculated. Nomi~ 

nally, the characteristic length, CHARL, is automatically calculated in the 
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I(SlOE VAt.\JES 

BouNDARY TYPE" 
STRA\&WT CUR\IE t> 

--

0 - o·uMM'I 

I - MA TC. t-1 E I) 

l 12. NO SL\ \) 

3 - SYMMETRY 

--- -----!---------. t---------·-----···----···--•••M _______ 

4 I 14 Fl')(El> \NLET 
I 

i 

s I 
15 F''I.El) 0\JTL.ET I 

I 

. 

b - RESlSTANCE 
' 

l 

7 17 FREE: JNLEI i 
i 

.8 18 FREE 0.\rrL.ET 

9 19 INTE~N~L O!>JEC:T 

"- - ---

TABLE '3.1: : CODE FOR 60\lNDA~Y T'fl>E'S 
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code by determining the overall length as measured along the inlet in grid 

units. If L. is the actual length of the inlet in dimensional units then: 
1n 

L. *NGRID 
CHARL = ~1~n~----­

YTUBES 

The nominal value of CHARL can be overridden by assigning it a value in the 

NAMELIST input dataset. This is necessary to maintain values of the dimen-

sionless stream function, S, between zero and one in geometries having mul-

tiple inlets. In such cases, L. , and hence CHARL, would.be the total length 
1n 

summed only along lengths where there is a normal velocity component. 

Once the beginning and ending vertices of the inlet have been deter-

mined, a normalized position parameter, s, is defined. This parameter measures 

the normalized distance from the beginning vertex along the inlet. The values 

of s range from zero, at the beginning vertex, to one at the end vertex. 

For example, consider Fig. 3.1. Sides 25 and 26 represent an inlet. 

The inlet begins with vertex 25 and ends with vertex 27. The normalized posi-

tion parameter, s, starts with a value of zero at vertex 25 and is measured 

along curved sides 25 and 26 up to a value of one at vertex 27. 

Once the position parameter has been defined~ specification of the 

normal and tangential velocity components along the inlet can be considered. 

These components, N and T, respectively, are specified as piecewise functions 

over the inlet. The inlet can be partitioned into a maximum of ten different 

subregions. In each subregion, si < s < si+l' the normal and tangential 

velocity components can assume the following forms: 
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N.(s) = AlN(I)*s2 + BIN(I)*~ .f. CIN(I) + DIN(I) 
1 s + EIN(I) 

. 2 
T.(s) = AIT(I)*s + BIT(I)*s + CIT(I) 

1 

(3.1) 

(3. 2) 

. Unit vectors for the velocity components are indicated irt Fig. 3.1. · The 

normal component unit vector is directed into the domain of interest, while 

the tangential component unit·vector is directed along the inlet in the di-

rection·of increasing vertex labels. 

The number of subregions is defined by the number of points of 

discontinuity between zero and one. This :information is input by the vari-

ables: NPIN = number of points of discontinuity along inlet; PIN(I) = s 

value of i-th discontinuity along inlet. For NPIN number of.points of dis-

continuity there are NPIN + 1 number of subregions. .Functional relationships 

are input by the arrays AIN(I), BIN(I), CIN(I), DIN(I) and EIN(I), for the 

inlet normal velocity component given in Eq. (3.1), and AIT(I), BIT(I) and 

CIT(I), for the inlet tangential velocity component given in Eq. (3.2). 

As an example consider specifyi~g N and T along the inlet shown in 

Fig. 3.1. Suppose specification of the N and T distributions along the inlet 

can be accomplished by using three subregions. ·Fig. 3.2 indicates a velocity 

distribution specification using three sugregions, each indicated by a circled 

number. Between each subregion is a point of discontinuity, indicated by a 

boxed number. In the first subregion, 0 < s <.25, the normal velocity compo-

2 
nent is an increasing parabolic ramp, N = - 16s + Bs, while the tangential 

component .is a positive constant, T = 1. Subregion two, .25 < s < .75, indi-

cates flow radially into the domain of interest with N = 1 and T = 0.. Sub-

region three, • 75 < s < 1., shows a decreasing parabolic ramp in the normal 

.. 
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component' N 
2 

-16s + 24s - 8, and a negative constant for the tangential 

component, T • -1. Input to the code to describe this distribution is accom-

plished by: 

NPIN = 2~ PIN(l) = .25,.75, 

AIN(l) -16.,0.,-16.,BIN(l) 8. ,0. ,24. ,CIN(l) = 0. ,1. ,-8., · 

CIT(l) = 1.,0.,-1., 

Nominally, all values of AIN, BIN, CIN, PIN, AIT, BIT and CIT are zero except 

for CIN(l) = 1. Array values of EIN are nominally 1. 

Once the velocity distribution has been specified across the inlet, 

the characteristic velocity, CHARU, is calculated. It is the average velocity 

acrbss the inlet and is given by 

1 

CHARU = J ds N(s) 

0 

3.4 Velocity Profile Specification Across Outlet 

Specification of the outlet velocity profile proceeds in much the 

same way as the specification across the inlet. The beginning and end outlet 

vertices are identified. These have the same restrictions on vertex one.as 

with the intet. A normalized position parameter is introduced and up to ten 

subregions are available for specifying the normal and tangential velocity 

components along the outlet as functions of s. In each subregion, si < s ~ si+l' 

the normal and tangential velocity components have the forms: 

N. (s) = AON(I) *s2 + BON(I) *s· . .f. CON(I) + DON(I) 
1 s + EON(I) 

(3 .3) 

·and 

Ti(s) = AOT(I)*s
2 

+ BOT(I)*s + COT(I) (3 .4) 
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The only significant difference in specifying the outlet velocity distribu­

tion is in the normal component unit vector. While the tangential component 

unit vector is directed along the outlet in the direction of increasing vertex 

labels, the normal ·component unit vector is directed outward from the domain 

of interest. Points of discontinuity between subregions are specified by: 

NPOUT = number of points of discontinuity along outlet 

POUT(!) = s value of i-th discontinuity along outlet. 

Thus, if the three subregion velocity distribution shown in Fig. 3·. 2 is for 

an outlet, it would be specified by the following input: 

NPOUT 2,POUT(l) =· • 25,. 7 5, 

AON(l) -16. ,0. ,-16., 

BON(!) = 8. ,0. ,24., 

CON(l) = .o. ,1. ,-8., 

COT(!) = 1. ,0. ,-1.' 

Nominal values of the AON, BON, CON, DON, AOT, BOT and COT arrays are all 

zero except for CON(l) - 1. Array values of EON are nominally 1. 
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4.0. SOLUTION PROCEDURE 

4.1 Non-dimensionalization of Equations 

In this section, relevant equations are stated in dimensional 

form. The variables are non-dimensionalized, substituted into the dimensional 

equations, rearranged and resulting dimensionless equations stated. 

The velocity - stream function relationships are 

u = - (4.la) 

v = (4.lb) 

The following relationships are defined in terms of dimensionless veloci-

ties U, V and stream function S: 

u = CHARU*U 

v = CHARU*V 

1/J = ( CHARU*CHARL*YTUBES) s 
NGRID 

x = YTUBES (){'- _ l) 
NGRID 

YTUBES A 
y = NGRID (y - l) 

Using these definitions in Eq. (4.la,b) we obtain 

· as 
U = - CHARL* ;r~ 

. y 

V = CHARL* ~ 
dX 

The Poisson equation forstream function, 

h h. 
2 + 2 + w = 0 (zero) 

ax ay 

is non-dimensionalized by defining 

= ( _CHARU*NGRID ) 0 w CHARL*YTUBES 

(4.2a) 

(4.2b) 

(4.3) 

j 
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and using the relationships above to yield 

1 a2s . · a2s 
.A'2 + /'J + 
ax · ay·- 2 0 =·0 (zero) . 

CHARI. . 

The vorticity transport equation, 

aw + u aw + 
at· · ax v 

(4.4) 

is non-dimensionalized by defining a dimens~onless time and cell Reynolds 

number as 

t 
YTUBES 

CHARU*NGRID 
A 
t 

CHARU*YTUBES 
REYNLD = VISCOS*NGRID 

and using the relationships above to yield: 

ao = _ u _q_o _ v ao_ + 1 [ a 
2
o + a 

2
o] 

jt' ~ W REYNLD _ ax2 ay2 

(4.5) 

(4. 6) 

These equations, 4.2a,b, 4.4, and 4.6 are the equations dealt with in the 

solution sequence. 

4.2 Iterative Solution 

After initial assignment of stream function and vorticity values 

throughout the domain, the solution enters the iterative sequence. Each pass 

through this sequence improves the S,O distributions until, ~inally, the vor-

ticity distribution converges to within a predetermined limit. Nominally, 

S is set initially to .5 and 0 to 0 .. 

Upon entering the iterative sequence, the old values of stream 

function boundary conditions and vorticity are used to solve for a new stream 

function distribution (old refers to values determined in the previous iterative 
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sequence sweep). From this new st~eam function distribution, new velocity 

component (U,V) distributions are determined. 

The next step in the sequence is to improve the boundary values of 

stream function, vorticity and velocity components from the new stream funcLlon 

distribution. Finally, a new vorticity distribution is determined by an 

explicit·time stepping of the vorticity transport equation using the old vor-

ticity distribution, new velocity component distributj_ons and ne.w boundary· 

cond::i.tions. This iterative sequence is repeated ITSMAX number of times or 

until the change in vorticity summed over all internal nodes is less than 

EPSMAX, 

L: 'flO ij .I < EPSMAX 
i,j 

(4. 7) 

Once this convergence criterion is met, it may be argued that t?e solution is 

ao 
invariant with time or at = 0. Thus a steady state has been reached. 

4.3 S.O.R. Solution of Stream Function 

Given the vorticity distribution, 0 .. , and stream function boundary 
. 1] 

conditions, Eq. (4.4). is solved for the stream function distribution, S .. , 
. 1] 

using the successive overrelaxation technique (S.O.R.). The finite differ-

ence form of Eq. (4.4) is 

s~:w = (l· _ RELAX)Sold + RELAX 
. 1] ij 4 

old 
+ s. "+1 1,] 

(4. 8) 

Here RELAX is the successive overrelaxation factor which has a value some-

where between 1·< RELAX< 2. 
I· 
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One sweep consists of applying Eq. (4.8) once at each internal 

grid point. The sweeps continue until the number of sweeps reaches ITMAXS 

(nominally 250) or the stream function distribution converges, 

2: I L\Sij I < EPSMAX. 
i,j 

(4.9) 

Note, EPSMAX is used as a convergence .criterion on both stream function and 

· vorticity. 

The rctpidity. of S.O.R. convergence (number of sweeps needed to 

obtain convergence criterion) is strongly dependent on the S.O.R. factor, 

RELAX. This factor is geometry dependent and is very difficult to calculate, 

analytically, except for the simplest of geometries. To circumvent this situ-

ation, a trial and error routine is nominally called upon to obtain an approxi-

mation of RF.T..AX. Tf RF.LAX is known it may be input. If not, it will be 

estimated. 

4.4 Explicit Time Step of Vorticity 

Given the old vorticity distribution, new velocity component dis-

tributions and new vorticity boundary values, Eq. (4.6) is used to explicitly 

increment the vorticity one time step. The finite difference form of Eq. (4.6) 

is 

o~;~. = O~~d + DTIME ( :~~D - DUODX - DVODY) (4.10) 

In this equation the viscous terms, DEL20, are 

DELZO .. = 0old + 0old . + old + o?l~ _4 0o·l·d 
i...;.l,j i+l,j 0i,j+l l.,J-1 l.J 

The convective terms, DUODX and DVODY, are finite differenced using upwind 

differencing and are given.by 
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u.+l .o.+l . - u .. 0 .. u .. L 0 
]. ,J ]. ,J l.J l.J .l.J 

DUODX 
u .. oij - u. 1 .0. 1 . u .. > 0 

l.J ].-. ,J ].-' ,J l.J 

and 
v .. +10 .. +1 - v .. 0 .. v .. ~0 

l.,J ]. ,] l.J l.J l.J 
DVODY -

v .. 0 - v · · 1 °i · 1 v .. > 0 
l.J ij l.,J- ,J- l.J 

Control of the time step sweep .is through the cell Reynolds number~ 

REYNLD, and dimensionless time increment, DTIME. Nominally, 

REYNLD = CHARU*YTUBES/VISCOS/NGRID 

DTIME = .2/(2.*NGRID/REYNLD + 1.) 

These values can be overridden by inputing either one or both via the 

NAMELIST input. 
•,;.' 
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5.0 OUTPUT 

5.1 Internally Generated Arrays: KPOINT, L Arrays, LN Arrays 

To fully understand the output, it is necessary to have some know-

.ledge of the internal workings of EVITS. Once the geometry has been transformed 

and put onto a grid basis, a coded array called KPOINT(I,J) is generated 

· characterizing every point on the grid. . The boundaries of the grid form 

the smallest rectangle which can circumscribe the figure. Grid points are 
. . . . 

located by coordinates (I,J), where (1,1) corresponds to (0,0) inth~ dimen-

sional (x,y) coordinate system and is located at the lower left-hand corner 

of the minimum rectangle. The limits of ·the rectangle are indicated by !MAXI 

and JMAX and. are included in the output. 

The values of KPOINT(I,J) indicate the node at (I,J) is: 

-1 on [or internal but within .. 1 grjd spacing of] the surface 

0 outside the figure 

1 inside the figure and totally surrounded by internal nodes 

2 inside but adjacent to the surface in the X direction 

3 inside but adjacent to the surface in the +d. ~ y 1rect1.on 

4 inside but adjacent the surface in the + direction to X 

5 inside but adjacent to the surface in the y direction 

6 inside but adjacent the surface in the and + directions to X y 

7 ·.inside but adjacent to the surface in the X and y directions 

8 inside but adjacent the surface in the 
+ 

and 
+ directions to X y 

9 ·inside but adjacent the surface in the 
+ 

and directions. to X y 

From the above KPOINT values and their corresponding meanings, it can be seen. 
,• ' .. - . . . . 

that there is no provision for a node that is internal but adjacent to surfaces 
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- +. . . 
in both the x and. x directions or a node that is internal but adjacent to 

surfaces in both the y and y+ directions. These two situations are prohibited, 

by the internal workings of the code and, thus, impose a restriction on the 

geometry/grid spacing specification. If such a conflict is encountered, ad-

justment of the geometry and/or grid spacing must be made. 

Points along the perimeter are positioned by the counter, 1. 

Starting with vertex one, each intersection of a side with a grid line is 

identified and sequentially numbered with the counter, 1. Beginning and end-

ing vertex points of each side are also included and appropriately numbered by 

the counter, 1. This counter starts with a value of 2 at the first vertex 

and proceeds around the figure being incremented at each grid line intersec-

tion, side terminator, and side initiator. With this methodology there may be 

more than one 1 value corresponding to.the same perimeter point. With respect 

to the 1 counter, sides are described by two arrays, LBEG(N) and 1END(N). 

These arrays indicate the values of L beginning arid ending the N-th side. 

A number of arrays are generated internally as a function of 1, 

and may be referred to as "L" arrays. These are: 

PERP(1) = length measured in grid spaces from vertex one to 

the L-th perimeter point along perimeter 

A . 
of L-th point = . x coordinate perimeter XB(L) 

YB(1) = A d" y coor J.nate of L-th perimeter point 

SB(1) dimensionless stream function boundary value at the 

1-th perimeter point 

UB(1) dimensionless ~direction velocity component boundary 

value at the 1-th perimeter point 
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VB(L). 
. A 

= dimensionless y-direction velocity component boundary 

value·at the L-th perimeter point 

OB(L) = dimensionless vorticity boundary value at the L-th 

. perimeter point • 

In addition to L, another perimeter counter is used. This in the 

LN counter. From every internal point adjacent to a surface, a line is pro-

jected to the adjacent surface such that. the projected line and the local sur-

face tangent areperpendicular. The point where the projected line intersects 

the adjacent side may be referred .to as a normal perimeter point. Beginning 

.with vertex one and proceeding around the figure, each normal perimeter point 

is identified and sequentially numbered with the counter, LN. The LN counter 

starts with a value of two. The distance as measured along the projected 

line in grid units must be greater than .1 grid unit. This cutoff imposes 

another restriction on the geometry/grid spacing specification. A normal 

perimeter point closer than .1 grid space to the corresponding adjacent internal 

node is not counted by the LN counter. On a curved or diagonal side there 

a~e usually some normal perimeter points not counted. However, if there is 

a large number of uncounted normal perimeter points, adjustment of the geometry 

and/or grid spacing must be made. 

Along each side, N, the first and last normal perimeter points can 

be identified a~d their corresponding LN values noted. This information is· 

included in two arrays, LNBEG(N) and LNEND(N). These arrays indicate the first 

and last LN values, respectively, encountered along the N-th side. Internally 

generated LN arrays.are: 
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PERPN(LN) = length measured along the perimet~r in. grid spaces 

XBN(LN) 

YBN(LN) 

IBN(LN) 

JBN(LN) 

from vertex one to the LN-th normal perimeter point 

A d" f h LN h 1 im . t = .x coor 1nate o t e -t norma per eter po1n 

A = y coordinate of the LN-th normal perimeter point 

= ~coordinate of the adjacent internal node from which 

the LN-th normal perimeter point was projected 

= Y' coordinate of the adjacent internal node from which 

the LN-th normal perimeter point was projected 

DISTN(LN) = related to the distance, d, between an adjacent in-

ternal node and its corresponding normal perimeter 

point by the equation: 

~ISTN = t ( C~ ) 2 

SBN(LN) = dimensionless stream function boundary value at the 

LN-th normal perimeter point 

OBN(LN) - dimensionless vorticity boundary value at the LN-th 

normal perimeter point. 

5.2 Printer Output: SAMPLE 1 

There are two types of output possible from EVITS, printer output 

and disc output. Printer output is ·available in two forms, nominal printer 

output and extended printer output. The essential difference between nominal 

and extended printer output is L and LN array information. Extended printer 

output is recommended and is obtained by including FL2 = s~, into the NAMELIST 

input. 

Discussion cif printer output is best illustrated with an example. 
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. . 

Consider the working diagram of Fig. 5.1. Coded side types are indicated 

by the underlined numbers •. From such a diagram NAMELIST input is _easily con-

structed artd appears inFig. 5.2. In this example consider the basic dimen-

sional quantities to be centimeters and seconds. That is, the coordinates 

indicated in Fig.· 5.1 are in centirileters. From the specification of YTUBES 

and NGRID in Fig. 5.2 it is seen that the grid coarseness is one centimeter 

per grid unit. Since there is no ·inlet velocity distribution specified, the 

nominal, C1N(1) = 1, is assumed. ··This indicates uniform one centimeter per 

second flow across the inlet. Since the kinematic viscosity is not specified, 
2 

it is nominally set to VISCOS • 1 em • The assignments FL.2 = 5., and 
sec 

FLOUT= !.,indicate extended printer output and disc output, respectively. 

Figures 5.3 to 5.15 show the extended printer output obtained from · 

EVITS using SAMPLEl.DATA as input. Fig. 5.3 gives a oummary of the geometry 

input and the transformed grid geometry. Following this is a summary of the 

beginning and ending L and LN values for each side. The CHARL and CHARU 

values are indicated as well as a summary of the inlet and outlet velocity 

distribu.tions used. Note, the outlet summary indicates the initial outlet 

velocity distribution since side 7 is specified as a free outlet. 

The KPOINT distribution is given in Fig. 5.4 along with the nomi-

nally determined values of EPSMAX, ITSMAX, RELAX, DTIME, REYNLD arid VISCOS. 

All printed output up to this point has been determined prior to the solution 

sequence. 

The Land LN arrays ate shown in Figs. 5.4 to 5.7. The array values 

are those after -the iterative solution has been completed. This is indicated 
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••• GEOMETRY INPUT ••• 

--------~~~·~1~--~X;V~E~~iT~X= O~·~O~---Y~V~E=R~T~X~=--~O~·~O~--~K~S~Ir~,~E~=~3------------------------------------------------------------------~------~------------
N• 2 XVERTX= 0.0 YVE~TX= 5.0 KSIDE•12 
N= 3 XVERTX= 4.0 YVERTY.= 7.0 KSI~E=12 

--------~N~z~4~--~XVERTX= 5.0 YVERTX= 10.0 KSI0~=12 
N• 5 XV~RTX= 4.0 YVE~TX= 13.0 KS!JE=l2 
N• 6 XV~PT~= 0.0 YVFRTX= 15.0 KSlDE= 3 

------~N~=~7~--~X;VERTX= 0.0 YVE~TX= 20.0 KSIDF.= 8 
N= 8 XV{?.TX=lo~O YIJEC.TX= 20.0 ~.519~= 3 
N= 9 XVERTX= 10.0 YVERTX= 0.0 KSIJ~= 4 

YTUSES= 20.0 NG~ID=20 

••• GRID GEOMETRY *** 
N= 1 
.... 2 

XV= i.o YV= 1.0 
XV• 1.0 YV= 6.0 

----------'":.:...'= 3 
N= 4 

xy~--5~-~o~--~Y~v~-~~8~-~o~----------------------------~------------------------------------------------------------------------
xv= 6.0 vv= 11.0 
XV= 5.0 YV= 14.0 N= 5 

N= 6 
N= 7 
..... 8 

XV= ~.0 YV= 1~6~·~0----------------------------~--------------------------------------------------------------------
XV= 1.0 YV= 21.0 
XV= 11.0 YV= 21.0 

N= 9 XV= 11.0 YV= 1.0 

IMAX!=l1 JMAX=21 
'lz 1 l SEG= 2 LENQ~ LNS.EG= 2 LNEI~D= b­
'i= 2 LSEG= 10 Lf.ND= 16 LNBEG= 7 LN!:IW= 10 
~= 3 LBEG: 17 LE~D= 22 LNBEG= 11 LN~N~= 14 
'I= 4 LAEG= 23 LF.ND= 28 L~:SEG=-~1~5~~l~~~E~.r~<V~=~1~R--------------------------------------------------------------------------------------------­
N= 5 LSEG= 29 LEND~'3s--·cr:;s~G- 19 . L\IEr~D= n 
'I= 6 LSEG= 36 LEND= 43 LNSEG= 23 LN~Nn= 27 

--~~'1~=~7 LAEG=~4~4--~L7E~ND= 56 LN~F.G= 28 LN~~-~~~~~-,~=~3~6----~--------------------------------------------------------------------------------------~ 
'I= 8 tiiEG= 57 u:r.;b-;-~LNBEs;-fr-C~i'ENIJ= 55 
'I= 9 LBEG= 80 LENti= 92 LN!EG= 56 L\IEND= 64 

CHARL= 10.0000 PERB IN= 55.7080 
CHARU= 1.0000 

INLET SU~MARY 

N• 1 P• 1.ooo A"'z o.o B~l= o.o CN= 1.000 ON= o.o ·EN= 1.000 AT= o.o BT• o.o CT• o.o 
OUTL= 10.0009_!U= 1.0000 PERB= 25.7030 

OUTLET SUMMARY 

N= 1 P= 1.ooo AN= o.o f\N= o.o CN= -1.000 ON= o.o flo,!= 1.000 AT= o.o B T= o.o CT= o.o 

_ _...g 

I 
I..J 
N 
I 



KPCINT OISTRTBUTION 

1 2 3 4 5 6 7 8 91011 
21 -1-1-1-1-1-1-1-1-1-1-1 

--~ZuO~-L~~~_J-~~--------------------------------------------------------------------~-------------------------19 -1 z 1 1 1 1 1 1 1 4-1 
18 -1 2 1 1 1 1 1 1 1 4-1 
17--1 z 1 1 1 1 1 1 1 ~L_ ____________________________________________ ~--------------~----------------------------------~-----
16 -~ 7 5 5. 1 1 1 1 [ 4-1 

. 15 o o o-1 1 r 1 1 1 4-1 

---~-Q_~-~~_L~~~--------------------------~--------------------------------------------------~------13 ' 0 0 0 0 0 2 4-1 
12 0 0 0 0 0 7 1 1 1 4-1 

____ 1u1~~-~~~_l_L_~~L-----------------------------------------------------------------------------------------------
10 0 0 0 0 0 6 1 1 1 4-1 

9 0 0 0 0 0 z 1 1 1 4-1 
8 o o o __ O.=..LLLLL't=.-J.._ _____ _;_ _______________________________________ '--------------
7 0 0 0-1 6 1 1 1 1 4-1 
6 -1 6 3 3 1 1 1 1 1 4-1 

~~-~-J_l_1_L~-4~-~------------------------~--------------------------------------------------------~~-------
4. - 1 z 1 1 1 1 1 1 1 4- 1 
3 -1 z 1 1 1 1 1 1 1 4-1 
2 -1 7 5 5 5 5_2_5_5_~_L_ _______________________ ~--~-----------------------------~---
1 -1-1-1-1-1-1-1-1-1~1-1 

EPSHAX= 0.51300-03 I TSMA X= 7017 

OPTI~U~ OVERRELAXATI3N FACTOR IS APPROXIMATELY=1.5156 

MAXIMUM SOB ·ITERATIONS• 22 

SOB RELAXATION FACTOR USED=1.5156 
___ _,_,D!_!M==_o . .Jl.O.!t.9 __ B.f..Yr-..Ll)_;oJl...l.ll.Qj)OOO.!l!>D n I VI SCOS= 1.0000 000 TIME= 0. 0 

L• ZPEBP= 0.0 SR= 0.0 OB= 0.0 US= 0.0 VB= 1.0989 XB~ 1.0000 YB• 1.0000 
L= 3P~RP= ·o.O SB= 0.0 OS= 0.0 UB• 0.0 VB= 1.0989 XB= 1.0~00 YB= 1.0000 

__ _;.L""•'--.:.4~E..~P-=---l....CO.OOSB.:_ll.O OS= O&___UR= 0.0 VB• 0.9410 Xl\= 1.0QOO YS= Z.O•lO!), _____________________________ _ 
L• 5P~RP= Z.OOOOSB= 0.0 0~= 0.0 UB= 0.0 VB= 0.7832 XR= 1o0000 YB= 3.0000 
L• 6PERP= 3.000056= 0.0 D~= 0.0 UB= 0.0 VB= 0.5367 XB= 1.0000 YB• 4.0000 

___ _,L...,•:._ 7P==~e~...O.O.O.IJS~_Q~ DB= o._o UB= Q.o VB= O.V'lO XB= 1.0000 YB= 5.0000 · 
L• SPFRP= 5.~00056= O.U 0~= 0.0 Ufl= 0.0 VB= -0.0093 Xfl• 1.0000 Yl\= 6.0QQO 
L• 9PERP= 5.00COSB= 0.0 DB= 0.0 UB= 0.0 VB= -0.0093.XR= 1.0000 YB• 6.0000 
I • I OPE R P = 5 • 0.0 OJlS'l = 0 • 0 DB = -4. 74 3 8111\ = 0 • 0 VR = 0. 0 X':''.,;· =:____!l_, • ..J.0L'l!.I.0!.1.0L-JY:..tBL:=:____~:6t..•c.!.O!.I.Or.w.L--____________________________ _ 
L= llPERP= 5.0000SB= 0.0 DB= -4. 7433UB= 0.0 VB= Q.O XB= 1. 0000 YB" 6.0il00 
L• 12PE~P= 6.006856= 0.0 OS= -7.9341UB= 0.0 VB= 0.0 XB= 2.0000 YB= 6.1U10 

__ __LL...=: _ _l3.f' ER!'-~7. • ..0576 S B:= ___ o_. O. __ Q'l = - l,_Zfl.l!l!J s..:__n_. Q VB= O....Jl_J.9-=---.1....0!2ll'LY.B-=---6_..!t..l.L!t. _______ ~----------
L= 14PEQP= 8. 21755-P.=· 0.0 Of\= -15.Fl114UB= 0.0 VR= 0.0 XB= 4.0•)00 Yf-= 7.Q.)J0 
L= 15PERP= 9.636558= 0.0 DB= -19.3611UB= 0.0 VB= 0.0 XB= 5.0000 YB= B.OUOO 

__ _J.L..:=:..J..l 6.e.E RJ'.=. ___ q_._B.bS S !l.=----!l.D__M = -19....lhlJ,Il B- 0 • 0 VB= 0 ,.ll__ XB = 5, .O..!l.Q.!LY..llS..::= _ _oB_.. • .lll!n:.!· .!L----------------------------
L= 17PEP.P= 9.636553= 0.0 D<:l= -19.6448UB= 0.0 VB= 0.0 XB= 5.0;)()0 YB= B.OOllO 
l., 1BPE~P= 9.636SSB= 0.0 OB= -19.6448U~= 0.0 VR= 0.0 X8= 5.0<100 VB= 8.00·)0 

__ _;...;:=~...1.9.£.:;_~!'~0 .]5 <: 4 S .9 ;: ___ Q_,_a__ D'~ = - .22.....5..5.15UB..::___O_. 0 V '3 • _j)..JL_ _ __lUl_::__5_.5.li21L.YB • 9 .JlO.:lQ! __________________________ _ 

L= ZOP~AP= 11.8472SB= 0.0 0!= -20.5247110= 0.0 VB= 0.0 XB= 5.8990 YB= 10.00~C 
L= 21P~P.P= 12.q540S~= 0.0 0!= -17.1q44US= 0.0 VB= 0.0 XB• 6.0000 VB= 11.00JO 

____ L=. ZZP !:?~~-- .. 12. ~5405'1 = _____ 0. O _____ D'J.=------=.17 .'394~1JB.;: _ __o_.!L__}[!l..::.__J1 .• o__ _ _x.!)-=:__6_, ·JJiJ.Q. __ Y.~..J...L •. O.!l.GJ.L _________________________ _ 
L= Z3P~RP• 12.9~40SK= 0.0 0~= -t7.3q44UJ= O.U yg. 0.0 · XR= 6,0)00 VB• 11.guJO 
l= 24P~~P= 12.3~4053= 0.0 0~= -17.394411~= 0.0 VB= 0.0 X9= 6.Ul00 Y~= 11.00)0 

I 
w 
w 
I 



, 
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L2 25PEP.P= 13.860BSB= 0.0 08= -14.4739UB= 0.0 VB= 0.0 · XB= 5.~~90 YB= 12.0000 
l• 26P!RP= 14.911658= 0.0 C!= -10.927BUB= 0.0 VB= 0.0 XB= 5.5826 YB= 13.00JO 
L• 27PE "?= 16 .07155;..,11;-=----;0;.:•.,;:0-~0,._'I_= ____ --;5;..:•,;0;.;2;;;3~7U'I= 0. 0 VB= o. 0 XB= 5. 0000 YB= 14.00•)0 
l• 2SPE~P• 16.071558= 0.0 0~= -5.0237UB= 0.0 VII= 0.0 XS= 5.0000 Yll= 14.00~0 
l• 29PERP= 16.07155~= 0.0 C3= -19.3R99UB= 0.0 V~= 0.0 XB= 5.0000 YB= 14.0~?0 
l= !OP~QP= 16.07155~= 0.0 0'1= -[9.3~99US= 0.0 VB= 0.0 XII= 5.0000 YS= 14.0000 

---;L:..:=:_3lPE-q-P-;;-~4<io5-Sti= 0.0 QB= -0 .. 913-TUB= 0.0 VB= 0.0 XR= 4.0tl00 Y!>= 15.00•)0 
l' 32PEQP= 18.65045?= 0.0 OB= 0.6?3~UB= 0.0 VB= 0.0 XB= 3.0000 YB= 15.5826 

__ _..;L:...· •__:::33DE~P= 19. 70l25S= 0.0 0'1= 1.464SU'l= 0.0 Ve= 0.0 XS= 2.0000 Y 0~-=--l;...:..5:...•;.8'l..;..;.9.;0 _________________ _ 
L= 34;>!:~-p-;--20. 7-0P.o<;"o--;------(l.o C3= 2.2711!..13= 0.0 Vil= 0.0 X13• 1.t)cJ00 Y2= 1~.00:)0 
l• 35°ERP= 20.70805'1= 0.0 OS= 2.27llUB= 0.0 VB= 0.0 XS= 1.0000 Y"= 16.0000 

__ ___:l~=-36PE'lP= 20. 70~058= 0.0 0'1= 0.0 UR= 0.0 VR= 0.0043 XB= 1.0!'!00 YS= 16.00·1;.0;._ ______________ :._ ___ _ 
L"' 37P-~«P= fif:J'c!iusii;--0.0 03= O. 0 Uil= 0.0 VB= 0.0043 XB= l.UfJOO YB= l!: •• oo 10 
L= 38P~~P= 21.7080SS= 0.0 O~= 0.0 US= 0.0 VB= -0.0175 XB= 1.0000 YS= 17.0000 

___ ,;:l..:=:_39P!i<P= 22.7CeOSB= 0.0 OB= 0.0 'JB= 0.0 VB= -0.0439 XB= 1.000~0_.:.,Y~B:.:=_~1~B~·~O~O~J~O~-----------------
Ls 4~o";i"=RP~f:·'i;i~o·s·~= 0.0 OS= 0.0 Uil= 0.0 VB= -0.05B9 XB= 1.0.JLHJ YB= 19.0il·l0 
L• 41P5~P= 24.7030Se= 0.0 0~= 0.0 U3= 0.0 VB= -0.0648 X!= 1.0000 YB= 20.0n~0 
l= 42PE~P= 25.70POSS~ 0.0 08= 0.0 UR= 0.0 VB= -0.0706 XS= 1.0000 YR= 21.00JO 

---[t43-PE·"-p-;--g.-7Qfios.?;-;--():0--.0'\= 0.\) IJB= 0.0 VB= -0.07U6 XB= 1.0tl00 Y!l= 21.0<1)0· 
l= 44P~RP• 25.10805!= 0.0 OB= 0.17B2U~= 0.0 VB= 0.0 X'l= 1.0000 YB= 21.0010 

___ .;:Lz 45~'f'lP= 25.7080Se= o.o O!\= o.ne~uB= o.o V'l= o.o xB= 1.oooo Yfl= 21.oo•lO 
L= 46Pl:'R"--;-z-b:-ioeci's·e= -0.00!>50ii= -o:5452U3= 0.0 V!l= -0.0375 Xfl• 2.0000 YB= 21.0000 
l• 47PE?P: 27.708058= -0.007588= -1.2657U6= 0.0 VR= 0.0532 XB= 3.0000 YB= 21.0000 
L= 4ePo~P= 28.70BO~!\= 0.00420:1= -2.196<1US= 0.0 VR= 0.2264 XR= 4.110<)0 YR= 21.0tl•10 

---~L= 4<i"5EP.T>-.-2<f:7ososs;;---o:-o-3-7RoB= -3.16.ii'ltTB= o.o Vfl= o.4947 Xfl- s.ouoo vii= 21.0~ )~0------------------
L• 50P~PP= 30.709056= 0.1031~11= -3.9582US= U.O VB= 0.8510 XB= 6.0000 YB= 21.0000 

__ -.;L:.:=~51P!:?P= 31.70EOS!'<= 0.2080(11• -4.3121U':I= 0.0 V'l= 1.2645 XB= 7.0•100 Y!l= 21.0000 
L= s·2P:;Rc:i;--IT:-i:Ji;l)sf,-;;,- 0.356003= -4.0~·61US= 0.0 VB= 1.681q XB= 8.0000 YB= 21.0ll•10 
L= 53P~~P= 33.708058= 0.54440R= -3.1041U8= O.U VB= 2.0390 XR= q.QOOO YB= 21.U0)0 

---~L= 54PECP: 54. 7<1SUSO\= 0. 763BOR= -1.679SU'3= 0.0 Vf\= 2.27B1 XR= 10.0;)00 YB= 21.00-)0'!.... ____ ....:_ ____________ _ 
L;-ss·Pn¢>;;--35: =foailse~-T~l:iocio'JR= -o:-25souR= o.o va= o.o xB= 11.oouo va= 21.oooo 
L= 56P!:PP= 35.708058= 1.000008= -0.255<JUB= 0.0 VB= 0.0 XR~ 11.0000 YB= 21.0000 
l= 57PEQ.O: 35.70805~= 1.00000~= 0.0· US= 0.0 VB= 2.3441 XB= tl.Ot!OO __ Y,:.,.B;;:.-·:;.=_.:::2~1..:•.:;0.::•1'--'·1:..:;0:...._ ___ __; ____________ _ 

---L= SRP_E_fij;-;--35-;]·osos~:acfiion~- !1,0 UB= 0.0 VR= 2.3441 XB= 11.0000 YG= 21.0!))0 
L= 59P!:~P= 36.70eOS~= 1.00000S= 0.0 UB= 0.0 VB= 2.3621 XB= 11.0000 YB= 20.0000 

__ ___:l~=:.......:6~0PE'l!'= 37.70ROSR= 1.00000~= Q.O UB= 0.0 VR- 2.3802 Xfl= 11.0000 .Yfl= 19.00!)0~-----------------
L= 61P·E-q·p;-3e-:To80S~= 1.o(iu;j't)B- o.o Ufl= u.u. VB= 2.41&6 XB= 11.0cJOO YB= 18.0<100 
L= 62P!'~P= 39. 7JB05~= 1.00'lOC!l= 0.0 US= 0.0 VB= 2.4670 XB= 11.0•100 YP.= 17.00<10 
l= 63PERP= 40. 70BOSB= 1.0QtJOOR= 0.0 U!l= 0.0 VB= 2. 524~-i-9--;;X~B..:=-~1;-!1C!":..!O;._:•~l0~0:;..-Y;;,B;;:.-::-=-~1~6~.-:;0:.:;;•1:-"·);,;0~---__;_-------------

---L= 64P~RP= 41..7080-SR= 1.00fJO~~= 0.0 UB- 0.0 VB= 2.5B21 XE:I= 11.0000 YP-= 15.00<)0 
l= 65P!:QP= 42.70SOSB= 1.00000'1= 0.0 US= 0.0 VB= 2.62R9 XB= 11.0000 YB= 14.0000 
L= 66P~P?= 43.708059= 1.0000~8= 0.0 UB= 0.0 VB= 2.6537 XS= 11.0000 YB= 13.00'10 

·---'L'-=- 6 7P E f;.'j>-;--44-. -7 u eos 'l = -i~ 0 oiioo~ = 0 ~o- u B .--0. 0-V B = --2 -:i. 44YXB;--11 • oooo· y R = --u:-ooo;.o~------...,-----------
L= 68°ERP= 45.7080SR= 1.000008= 0.0 US= 0.0 VO= 2.5917 XB= ·j1.0~00 YB= 11.00~0 
L= 69PEt:P= 46. 7<1805~= 1.000008= 0.0 UB-= 0.0 Vfl= 2.4860 XB= 11.0000 YB= 10.0•1•.)1) 

----"L-=-70P-f~p;--47:-i6eos8-;---i::·oo;:fo::i:l= 0.0 UB= 0.0 VB.: 2.3262 XB= 11.0000 YB- 9.0~0~•)c:;0:_ ________________ _ 

L= 71P~~P= 48.70ROS~= 1.000cJOB= 0.0 US= 0.0 VB= 2.1211 XA= 11.0000 YR= ~.0000 
L= 72PERP= 4q.7080SB= 1.00000~= 0.0 UB- 0.0 VB= 1.8887 XB= 11.0000 YB= 7.0010 

___ ::_L::.=~73PERP;----s·o-.7(fsoSB= 1·00000'1= 0.0 U!3= 0.0 VB- 1.6515 XB= ll.•ltJOO YB= 6.00•10 
L= 74PE~o= 51.70805!'1= 1.00000fl= 0.0 UB= 0.0 VB= 1.4318 XB= 11.0000 YB= 5.0000 

___ _,l..:=___,;7,.:.5PEQP: 52.70805!1= 1.00•100~= 0.0 UB= 0.0 VB= 1.2476 XB= 11.0000 YR= 4.0.•110 
L= 76PE<l.:>= 53:7!1eo5~1-:-0oiii1fli3= 0.0 Ufl= 0.0 VI'.= 1.1107 XR= 11.0000 YS= 3.0•NO 
L= 77?E"D= 54. 70Bll5R~ l.00•10C'l= O.U Ut3= 0.0 VB= 1.0275 XB= 11.0<100 YB= 2.00:)0 
L= 7BPEP?= 55.7080Sf\= 1.000008= 0.0 UR= 0.0 V9= 0.9443 XA= 11.0cJOO YR= 1.0000 

---t~9P~-:;~~-;7oa.JSB=--1-.UO!'l0Cf\- 0.0 Uil= 0.0 V!l- o.q443 XB= 11·'1<)00 YB= 1.0010 
l= SOP~OP: 55.70~0SR= 1.000001= -0.021RUK= 0.0 VB= 1.0000 XB= 11.0000 YB= 1.0000 

___ .:L._':._~_L0 ~~~:__?_2_ •. ~.'!$.Q~~..:.-.! .'..\l.f?.Q<.!:1~.= -0. O?.UUfl= 0.0 VB= 1. <11100 XB~=:.__1~1·!..:''.!,-1~1l~IJ~O~Y~Il_:=__;_---!1~·~fl~'l~·~l0~-------------------
L= 82"~?-P= 56. 70EOS~= 0.900c">O~= 0.54.95tJ'l= 0.0 VB= 1.D·lUO Xfl= 10 •• )•100 YB= 1.0·1:)0 
L= 63PCQP= 57. 7•J905°= O.ilO<lOC:Hl= 1.1207UR= 0.0 VR= 1.0·)•)0 Xf'= 9.0.Hl0 yg: 1.00:)1) 

___ L~=. 84Pfoo. 5!1. ·roeosg= 0.70•lll0B= 1.6994Cffl= 0.0 VB= 1.0000_ XB= B.O:J•)<) ..!.Y2fl..:=__:___l1,_,.c;O!l0.!!'·.!!)0:L_ _________________ _ 
L= BSP~~-p-;-·-s9·~·ru-stisf1-;;--o:6oi:ino3= 2:2373u?.= o.o Vtl= 1.0i)iJO XB= 7.00:13 YP.·= 1.0•))0 
L= 8t.»::oP: 60, 7<JROSP.= 0.511·.10~11= 2, 651~!..1'\= O.tl V0= 1.1)<))1) xa= 6.0')00 YP.= 1.1)•)·10 
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t2 87P~RP= 61.708058= 0.400003= 2.8358UB= 0.0 Ve= 1.0000 XB= 5.000~ YB= :.0000 
L= 88P~qp: 62.708058= 0.300003= 2.6816U~= 0.0 VB• 1.0000 XB= 4.0000 YB= :.OOJO 
Lc 69P~~P= 63. 70eQ5~= O • .£!)_Qfli:3= 2.l220U'I: 0.0 VB= 1.0')00 X!l= 3.1)000 YB• 1.0•)00 
L• 90P~RP= 64.7080S~· o.1oooo~= 1.1794US• o.o vs= 1.oooo xe= z.oool vs= 1.oo~o 
L• 91PE~P= 65.70AOSB= 0.0 OS= o.Z36iUS= 0.0 VB= 1.0000 XS= 1.0000 YS= l.OOQO 
l" 92PE 0 P• 65. 7080$~2 O.Q.___Q'I= 0.236'1UB= 0.0 VA-= 1.0000 XB-= 1.0,11)0 YB• 1 •. 00·)0 
LN• Z PERP~= 1.0000 SSN= 0.0 OBN= 0.0 XBN= 1.0000 VBN= 2.0000 IB~= Z JBN= 2 OJSTN• 0.005000 
L~= 3 °ERPN= 2.01)00 S~N= 0.0 OSN= 0.0 XB~= 1.0000 YRN= 3.0000 I~N= 2 J~N= 3 OISTN= 0.005000 

-----"l.c~l= 4 P":RP:,;~ 3.0000 58~= 0.0 CAN• 0.0 X'lN= 1.0000 VBN= 4.00!10 IS:-:= 2 JSN• 4 DlSTN= 0.005000 
LN,;·--s-P-~RPN·;--4~oo6o-·SON~--o.o 08'1= o.o XBN= l.oooo v~·N-= 5.0000 IS'!= 2 J'IN= 5 OlSTN= 0.005000 
LN• 6 PERPN= 5.0000 SBN= 0.0 OS~= 0.0 XSN= 1.0000 VAN= 6.0000 18'1= 2 JBN• 6 OISTN= 0.005000 

___ .,_L.,N_:;_7 _ _e_~qp"i_"'--~•-~0-2_';L~=. 0.0 CBN= -10.7725 XBN= 2.8570 _VfHI= 6.1576 10.:.;: 3 BN= 6 OISHI= 0·000742 
LN= 8 PERPN= 7.7021 SSN= o.O OBN• -13.3061 IBN= ~.5725 VSN= 6.7125 ~~~· 4 JBN= 6 OISTN= 0.003452 
LN= 9 PERPN= 8.9270 SBN• 0.0 OBN= -19.307~ XBN= 4.5355 VnN= 7.4645 IR'!= 5 J~N= 7 OlSTN= 0.002157 
LN= 10 PERP~Q . ..J.5_l2_i_f\~= 0.0 DAN= -19.39'H XFW= 5.2875 VRN• 6.4275 !~'I• 6 Ja:-.1= S !liSTN= O.OQJt-:;4'-'5~2~-------
LN=- 11 !>ERP:I= 10.34!>0. S'IN= 0.0 O'l'l= -19.3076 IBN= 4.5155 VflN= 7.41>45 !"'!= 5 H'~= 7 DISTil= 0.002157 
LN= 12 PcOP'IJ= 10.1519 SBN= 0.0 06'1= -19.39')9 XBN= 5.2875 VSN= 8.4275 !~·:= 6 J:lfl= 8 DlSTN= 0.003452 

___ !,'l=__p_P~F_P~_=_jQ •.. ~~-l'! .. _~'I_!\!_':..__Q.._O C'fl~~= -23.3096 Xf\"J= 5.64?4 YfHJ= 9.l431'l l":= 6 BN= 9 DISTil= 0.000742 
LN= 14 PER 0 ~= 12.6540 S!~= 0.0 C!N= -17.3944 XBN= 6.0000 VAN= 11.0000 ~~~= 7 J8~= 11 DISTN• 0.005000 
LN• 15 PfRP:-.1= 12.8540 SRN= 0.0 OB~= -17.3944 XB~= 6.PUOO YBN= 11.0000 ~~~= 7 J~N= 11 DlSTN= 0.005000 

__ __,L""'N= l.b~~N= 14._n~_L2~·0 CB'l= -ll.1!754 XBN= 5.6424 Vfl"'= 12.8570 1'1'1= 6 Jil'l= 13 ;)lSTN= 0.000742 
LN= 17 PERPN= 15.5561 S6N• Q.O DB~= -6.9987 XBN- 5.2d15 VR~= 13.5725 IBN= 6 JaN= 14 OIST'II= 0.003452 
LN• 18 PERPN= 16.7610 SBN= Q.O 08N= -2.3189 XBN= 4.5355 VBN= 14.5355 IB~= 5 J!~= 15 OlSTN= 0.002157 

____ .l.N.::_l9 __ P~E_~!I."_.l!'? •. ~~-l!'LS~~Q_.Q Qf\~J= -6.9il87 X'l'l= 5. 2375 V!-IN= 13.5725 l 0 '1= 6 H'l= 14 OISTN• 0.003452 
LN= 20 PER 0 N= 16.7810 SBN= Q.O OBN= -2.3189 XBM= 4.5355 VBN= 14.5355 lA~= 5 JRN= 15 OISTN= 0-0~2157 
l~= 21 PERP"J= 1~.0059 SqN= 0.0 OR~= 0.1071 XBN= 3.5725 VfiN• 15.2875 1~,. 4 J~~= 16 OISTN= 0.003452 

___ ,_L...,ri? __ 2.2_____E>_;_[l_PU"-..:..UL.805~--S..6!i=____j)_._O C!'l= 0.7474 X!3~i= Z.fi.2l.<LX<jr-J= 15.6424 P\= 3 ,)!')N- 16 DISH>= o.onu 
LN= 23 PERPN= 20.7080 SBN= 0.0 OBN= 0.0 XBN= 1.0000 YB'l= 16.0000 !3~= 2 J~N• 11> OiSTN= 0.005000 
LN= 24 PERPN= 21.7080 SqN= 0.0 ORN= 0.0 XBN= 1.0000 YRN= 17.0000 !8~= 2 J~N= 17 DlSTN= 0.005000 

___ _._t.uN"-.Z5_£E_".~.U....IQ.6.!LS3N.=._O...O CB~!= 0.0 X!N= l.QJl.QO yo,•;= !IJ.O·JO•J r~·~= Z ,J3N= 1Ji Ol'fN= 0.005QQ!.._ _______ _ 
LN= 26 PERPN: 23.7080 S~"'= O.Q OBN= 0.0 XflN= 1.0000 YPN= 19.0000 lq'!= 2 JBN• 19 OJSTN= 0.005000 
LN= 27 PERPN= 24.7090 SSN= 0.0 OR"'= 0.0 XBN= 1.0000 V~N= 20.0000 I~N= 2 JB~= 20 DISTN= 0.005000 

__!..N~_28 ___ P..!:~.PN=. .. Z6.J08\l .S!lN;:_...::Oa006.5....Jl!W= -0.5_!t5.2 XBN= Z..Jl!)_Ql)___Y!J~1.0000 !'I'~= 2 ,HHJ= 20 QlSTN- O.OQSQQ!L---------
LN= 29 PERPN= 27.7080 S~N= -0.0075 QBN= -1.2687 XBN= 3.0000 VBN= 21.0000 ~~~· 3 ~qN= 20 DISTN= 0.005000 
LN~ 30 PERPN= 28.7090 S~N= 0.0042 O~N= -2.1960 XBN= ~.0000 VB~= 21.0000 ~~~= 4 ~BN• 20 DlSTN= 0.005000 
L N= 31 _tlPPN= Z9_.__7.0.8.U_.$3!i:...__0._1)3~6_CB'I= -3.1.2Blt_~flli_;:__LQQ.j)_~l= 21.0<1!1-'L.l.!!N= 5 J!~_!U~._Q_QSO.O_\L-_______ _ 
LN= 32 PE~PN= 30.7080 S~N= 0.10~1 OBN= -3.9582 XBN= 6.0000 VBN= 21.0000 l~N= 6 JBN= 20 OlSTN= 0·005000 
LN= 33 PE~PN= 31.7080 SRN• 0.2080 DB~= -4.3121 X6N= 7.0000 YR~= 21.0100 l~N= 7 J6N= 20 DISTN• 0.005000 

___ ... ~!t.._.&_RPN= ..3.2..J.o..so SR'i= o~_J560 a<~>.:= -4.0363JBN= e~o YR~!= 21.oooo !RIJ= s J!'IN= 20 DiSTN= o.oosnoo 
LN= 35 P=RP~= 33.7080 SBN= 0.5444 QPN= -3.1041 XBN= 9.0000 Y~~= 21.0000 ~~~= 9 J!'IN= 20 OISTN= 0.005000 
LN= 36 PERPN= 34.7080 SBN• 0.7638 OBN• -1.6795 XRN= 10.0000 YBN= 21.0000 IBN= 10 JBN= 20 OiSTN= Q.OQ5000 

___ LN.=_..l.L__EE.fl?N._=_ __ 3.6 .• JQ~JLS.3_1'{::__]._,0000 QSN= Q.O X!lN= lt.!)Qil{LYflN= 2<).0'00 !'IN= 10 Jf}N= 2') DISTN= o •. !lJJ..ia.:J~--------
LN= 38 PERPN= 37.70BO SB"J= 1.0000 G6N= 0.0 XBN= 11.0000 YB"'= 19.0000 IS~= 10 Jf\"1= 19 OISTN= 0.005000 
L'l• 39 PE~PN= 3R.70~0 59"1• 1.0000 OPN= 0.0 XRN= 11.0000 YBN= 19.0000 IS~= 10 JBN= 18 DlSTN= 0.005000 

__ _,L._,Jij= 4Q__!'f_E.£_~_)_2_.J.Q~_Q __ S..Ji~·.OQI)_Q_Q_~N= 0.0 XFIN= 11.0000 VfW= p,OOO•J TaN- 10 J'lN= 17 DISTill= 0.1)050 
LN= 41 PERPN= 40.7080 SBN= 1.0000 OBN= O.Q XBN= ll.UOOO VBN= 16.0000 IBN= 10 JflN= 16 DiSTN= 0.005000 
LN= 42 PfRPN= 41.7080 SBN= 1.0000 OBN= 0.0 XBN= 11.0000 vqN= 15.0000 ~~~= 10 JaN= 15 DISTN• 0.005000 

----'L'-'N"-=-=~43_.P£~2J_QJiQ. t.3~= 1.!JQ.2_IL.0"'1= 0.0 XBN= ll..!l!J_!lQ_yjjll=_\4.0000 !!'~= 10 .1!\N= 14 DISTN= .Q..JlJliO."-"'----------
lN= 44 PERP~= 43.7060 S~N= 1.0000 O~N= 0.0 XAN= 11.0000 YBN= 13.0000 IB:-.1= 10 JBN= 13 OISTN= 0.005000 
LN= 45 P=RPN= 44.70ao SBN= 1.0000 QB"'= 0.0 XBN= 11.0000 YRN= 12.0000 IBN= 10 JBN• 12 OISTH= 0.005000 

__ ___._t-'-'I=-.MI__1E~=._~_7.Q!W S~N= 1.Q.QI)_Q_ CAN= 0.0 XPN= ll • .Qg~Yllli~._QQ_Q.lLJR''= 10 J'lN= l_l_ DISI~= 0.00_50_Q_Q _______ _ 
LN= 47 PERON: 46.7080 sg~= 1.0000 O!M= 0.0 XBN= 11.0000 YB~= 1~.0000 !9~= 10 JBN= 10 OISTN= 0.005000 
LN= 46 PERPN: 47.7080 59~= 1.0000 OS'!= 0.0 XBN• 1I.OOOJ V~N= 9.0000 iBN= 10 JBN= 9 DIST~= 0.005000 

__ _,_N_::_!t~_EB.!'..'ol~--'tll.._lQfiQ __ S!:\~1. 0.!1\.!!.LQB_~ 0._0 X9'J= 1l~.ll!.lQ.O Yfl'1= 8,JJ..:JJl:.L.JR'i= 10 J~H_;:__JLDJ5 TN= O.llQ..S..'J.O·~--------
LN= 50 PERPN= 49.7090 SRN= 1.0000 OBN= 0.0 X~N= 11.0000 VBN= 7.0000 JAN= 10 JB~= 7 OISTN= 0.005000 
l~= 51 PERP~= 50.7090 SSN= 1.0000 DaN= 0.0 XBN= 11.0000 YBN= 6.0000 lPN= 10 JAN= b DISTN= 0.005000 

__ ___._N:;:__5.2.._E.!:R.P.:i'=_...51 .•. ?il.!!\LS.9~':___l.OO.OO .. .D.B~= O . ._~l1 .• _QQ£lo) ___ Yflti.=-__5_._Q.QIJ•L1~~-l!L.J.ali:' 5 DISJ•J= .0....0050'-LIL--------
LN= 53 PFRP~I= 52.7080 S'I•J= 1.Uilll0 CSN= 0.0 xe~l= 11.0000 ve•J= 4.0t'00 10.11= 10 JflN= 4 'JIST~= 0.0050!JO 
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in Fig. 5.7 where the number of passes through the iterative sequence is 

given with the last value of EPO = l: lt.ol. It is seen that the value of EPO 

is less than EPSMAX, indicating how the solution sequence was terminated. 

The x and y direction dimensionless velocity component distribu-

tions, U and V, respectively, are shown in Figs. 5.8 to 5.11. Dimensional 

velocities are obtained by multiplying the values indicated by CHARU. 

Figures 5.12 and 5.13 show the dimensionless stream function dis-

tribution, S. ·The map indicates equal flow channels. Since the values of S · 

bounding the main flow are zero and one, any intermediate value indicates the 

fractional flow through a particular region. The constant .5 value indicates 

half the flow is to the right and half to the left of the .5 streamline. Di-

mensional values of stream function are obtained by multiplying the numbers 

shown b·j CIIARU*CHARL*YTUBES) .Y\ NGRID • 

Figures 5.14 and 5.15 show the dimensionless vorticity distribution, 

0. The stars indicate that the vorticity is a larger negative number than 

allowed for in the FORMAT specification. Dimensional vorticity values are 

(
CHARU*NGRID ) 

obtained by multiplying the numbers shown by CHARL*YTUBES • 

Note that the U component of velocity and the stream function, S, 

at coordinates (2,6). is negative. This does not seem reasonable. It appears 

that it is caused by the multiple valued boundary point at the intersection of 

sides one and two.. Upon inspecting the L arrays there are four L values 

assigned to that point, L = 8, 9, 10 and 11. This in itself is not bad, 

however; the f·irst two have vorticity zero and the last two, OB = -4. 7 438. 
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The internal workings of the code are picking up the latter vorticity 

boundary condition where it seems more reasonable to expect the former value. 

This can be corrected by adjusting the grid size or geometry. For example, 

NGRID may be changed to a value of 21. 

5.3 Disc Output 

In addition to printed output, EVITS has the capability of writing 

and·reading data to and from a disc or other compatible peripheral. By speci­

fying FLOUT= 1., data are written on logical record unit 10. These data in­

clude detailed geometry and boundary value information as well as the final 

distributions of S, o,.u and v. This information can then be used to initial­

ize another solution of EVITS or, with the use of a plotting code, obtain ~ 

streamline plot of the S distribution. Note in Fig. 5.2 FLOUT= 1., is 

included in the input. Acknowledgement that the data have been written on 

unit 10 appears in Fig. 5.8, just below U-Field. At this point the data have 

been written on the disc. 

5.4 Disc Input 

If it is desired to use data from a previous run to initialize the 

arrays and the appropriate data are available on disc, specification FLIN = 1., 

is included in the NAMELIST input. This causes formatted data to be read 

from logical record uni~ nine and an alternative route taken through the code. 

If this option is specified, acknowledgement that the data have been read is 

given before the geometry summary. 
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6.0 DISCUSSION OF OPERATION 

6.1 Specification of the Resistance Boundary Condition 

As mentioned in Sect. 3.0, one of.the possible boundary conditions 

is a line of resistance across the flow· path. This is one of the experimental 

boundary conditions. The boundary condition models a screen or a bank of 

tubes, where th¢ viscous effects can be._lumped into,and characterized by, a 

p~essure drop coefficient, PRESSK(M), and a coefficient of flow deflection, 

BDFL(M).£ 41 If.N and Tare the normal and tangential velocity components at 

the line of resistance, then the pressure drop, ~P, and deflection are given 

by 

p 
~*PRESSK(M) *CHARU

2
*N

2 
and (6.1) llP -= 

Tdownstream = BDFL(M) + Tupstream (6. 2) 

where pis the fluid density. Using these equations, flow variables into and 

out of the resistance are related. 

To specify the line of resistance, two sides are necessary. These 

may be referred to as the resistance side and the matched side. Flow goes 

into the resistance through one side and leavesthe resistance from the other. 

Up to ten different resistance lines may be specified in a particular problem. 

Each may be characterized by different values of PRESSK(M) and BDFL(M). 

The number of resistances in the problem is specified by NMATCH. 

This indicates. the number of side pairs to be matched. By sequentially con­

sidering each side, the order of each pair to be matched can be determined. 

The first side of each match (e.g~, side 15) is assigned the coded value 6 

[KSIDE(lS) = 6] ~ . The second side of the pair to be matched (e.g., side 17) 
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is assigned the coded value 1 [KSIDE(l7) = 1]. To specify that first side 

is to be matched to second side, MATCH(M) is used. This array specifies 

the side number of the M-th match .. For example, if side 15 is to be matched 

to side 17 and is the third pair to be matched, MATCH(3) = 17, indicating the 

matched side of the third match is side numbered 17. 

6.2 SAMPLE 2: Resistance 

To clarify the use of the resistance boundary condition, an example 

may be considered. Consider. the working diagram of Fig. 6.1. Flow enters 

a channel uniformly from the bottom and exits at the top. A screen is placed 

midway between the inlet and outlet. Note the sequence of numbered vertices 

and sides used to specify the problem. From.this diagram, NAMELIST input was 

con~tructed and appears in Fig. 6.2. 

There is one resistance, hence NMATCH = 1. The first side of the 

match is side two, hence KSIDE(2) = 6. The side to be matched is side 4, 

hence KSIDE(4) a 1 and MATCH(l) = 4. In addition, the extended printer output 

option has been specified, along with writing the final output on a disc .• 

Note PRESSK(l) = 10 and BDFL(l) =1. These values correspond to a moderate 

pressure drop across the screen with no flow deflection. The solution sequence 

will stop at the 1000-th iteration if the solution has not yet converged 

(ITSMAX = 1000). 

Figures 6.3 to 6.10 contain the output from EVITS. From Fig. 6.6 

it is seen that the number of passes through the iterative sequence was 1000, 

indicating the ITSMAX cutoff terminated the solution. However, EPO was close 

to terminating the solution itself, as can be seen from the nominally calcu­

lated EPSMAX appearing in Fig. 6.4. Figures 6.8 and 6.9 indicate a flow 
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trying to.develop.a velocity profile due to viscosity effects from the 

walls as it proceeds downstream, and being impeded by the line of resist­

ance. The vorticity distribution along either side of the resistance can 

be obtained from the L arrays in Fig. 6.4. Note that L values along side 2 

(LBEG = 12, LEND = 20) are matched in reverse order to L values along side 4 

(LBEG = 25, LEND= 33). That is, perimeter point 13 is matched to perimeter 

point 32. 

6.3 SAMPLE 3: Internal Object 

Another experimental boundary condition model was developed. 

This is the internal object boundary condition.. The essential concept behind 

this boundary condition is to determine the stream function. valu:e on the sur­

face of an internal object. During each pass through the i~er·ative sequence, 

a new approximation is made of the stream function value;·based upon the flow 

field surrounding the object. 

Use of the internal object boundary condition may be illustrated 

through an example. Consider the working diagram of Fig. 6.11. Flow enters 

a channel uniformly from the bottom and exits uniformly through the top. A 

cylindrical internal object is placed midway between the inlet and outlet and 

left of the channel centerline. Note the sequence of numbered vertices and 

sides used to specify the problem. While the outermost boundary.is specified 

by nurii.bering the vertices clockwise, the internal object is specified by 

numbering the vertices counter-clockwise. Note the dual points at vertices 

one and five and vertices six and fourteen. These dual points along with 

dummy sides five and fourteen are used to indicate the gap from the outer 

figure to the internal object. From this diagram, NAMELIST input was con­

structed and appears in Fig. 6.12. 
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Figures 6.13 to 6.21 contain the output from EVITS. · Figure 6.15 

indicates the nominally calculated values of EPSMAX and ITSMAX used to ter~ 

minate the iterative solution sequence •. Figure 6.17 indicates that the 

EPSMAX cutoff terminated the iterative solution sequence after 295 passes. 

The internal object is specified by sides 6 to 13. The L and LN 

values covering these sides are shown in Fig. 6.13, where all L and LN points 

are collected and indicated as the first side of the internal object (side 6). 

The stagnation point of the cylinder divides the channel into a 

ratio of .375 to .625. The amount of flow as computed by EVITS passing to 

the left and right of the cylinder is .3437 and .6563, respectively. These 

values are indicated in Fig. 6.16, where the stream function boundary values 

are tabulated from L = 54 to L = 79 on the internal object. 
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DEL20 

DUODX 

DVODY 

EPO 

KPOiNT 

L 

LBEG 

LEND 

LN 

LNBEG 

LNEND 

L. 1n 

N 

0 

f~P 

s 

s 

T 

t 

u 

u 

-72-

NOMENCLATURE 

Dimensional characteristic velocity 

Viscous term in dimensionless vorticity transport equation 

'~'direction convective term 
A . . 
y direction convective term 

Measure of change in vorticity distribution 

Coded grid point array 

Perimeter point counter 

Beginning L value 

Ending L value 

Normal perimeter point counter 

Beginning LN value 

Ending L~ V«;llue 

Dimensional length of inlet 

Normal velocity component 

Dimensionless vorticity 

Pressure drop 

Dimensionless stream function. 

Normalized position parameter 

Tangential velocity component 

. Time 

Dimensionless time 

Component of velocity in x-direction 

. A 
Dimensionless v~locity in x-direction 



;j 

v 

v 

x,y 

/'\./'\. x,y 

p 

w 

Component of velocity in y-direction . 

Dimensionless velocity in y-direction 

Cartesian right handed coordinates 

Dimensionless coordinates in grid units 

Fluid density 

Dimensional stream function 

Dimensional vorticity 



NVERTX 

XVERTX(I) 

YVERTX(I) 

KSIDE(I) 

YTUBES 

NGRID 

NPIN 

PIN(I) 

AIN(I) '( 
BIN(I) 
CIN(I) 
DIN(I) ~· 
EIN(I) ) 

AIT(I) 
BIT(I) 
CIT(I) 

NPOUT 

POUT(I) 

AON(I) 
BON(I) 
CON(I) 
DON(I) 
EON(I) 

J 

APPENDIX A - Summary of NAMELIST Input Variables 

Section 

Number of vertices used to specify 

configuration 

x-coordinate of i-th vertex 

y-coordinate of i-th vertex 

Coded value assigned. to i-th side 

Dimensional length to be partitioned 

into NGRID number of grid spaces 

Number of grid spaces in distance YTUBES 

Number of points of discontinuity along 

inlet 

s value of i-th discontinuity along inlet 

Coefficients specifying normal velocity 
component profile in the i-th subregion 
along inlet of the form 

DIN(I) 

2.3 

2.3 

2.3 

3.2 

2.4 

2.4 

3.3 

3.3 

3.3 

N = AIN(I)*s2 + BIN(I)*s + CIN(s) + 
s + EIN(I) 

Coefficients specifying tangential velocity 
component profile in the i-th region along 
inlet of the form 3.3 

T = AIT(I)*s
2 + BIT(I)*s + CIT(I) 

Number of points of discontinuity along 

outlet 

s value of i-th discontinuity along outlet 

Coefficients specifying normal velocity 
component profile in the i-th subregion 

3.4 

3.4 

along outlet of the form 3.4 

N = AON(I)*s2 + BON(I)*s + CON(I) + DON(I) 
· . s + EON(I) 

Nominal 

Necessary 

Necessary 

Necessary 

Necessary 

Necessary 

Necessary 

0 

1.0 

All 0.0 
except 
CIN(l) = 1. 
EIN(IJ = 1. 

All 0.0 

0 

1.0 

All 0.0 
except 
CON(l) 1. 
EON(I) = 1. 



AOT(I) ~ 
BOT(I) 
COT(I) 

CHARL 

ITMAXS 

EPSMAX 

ITSMAX 

RELAX 

REYNLD 

VIS COS 

DTIME 

FL2 

FLIN 

FLOUT 

NMATCH 

MATCH(M) 

PRESSK(M) 

BDFL(M) 

A-2 

Coefficients specifying tangential 
velocity component profile in the i-th 
region along outlet of the form 

T = AOT(I)*s2 + BOT(I)*s+ COT(I) 

Characteristic length in grid units 

Maximum number of S.O.R. sweeps 

Convergence criterion 

Maximum number of passes through itera­
tive sequence 

Successive overrelaxation factor 

Cell Reynolds number 

Kinematic viscosity 

Dimensionless time increment 

· Printer output flag = ·5. gives extended 
printer output 

Disc input flag, FLIN = 1. indicates 
data are to be read from logical record 
unit 9. 

Disc output flag, FLOUT = 1. indicates 
data are to be written on logical record 
unit 10. 

Number of line resistances 

Side number of the M-th match 

Pressure drop coefficient of M-th 
resistance 

·Coefficient of flow deflection across 
M-th resistance 

Section 

3.4 

3.3 

4.3 

4.2 

4.2 

4.3 

4.4 

4.1 

4.4 

5.2 

5.4 

5.3 

6.1 

6.1 

6.1 

6.1 

Nominal 

All 0.0 

L. *NGRID 
l.n 

YTUBES 

250 

Empirically 
decermine.d 

Empirically 
determined 

Empirically 
determined 

CHARU*YTUBES 
VISCOS*NGRID 

1.0 

Empirically 
determined 

o.o 

0.0 

0.0 

0 

0 

0.0 

0.0 
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. APPENDIX B - Swmnary of Operation at ANL 

Up to the present time, all code development has been done on TSO 

(ANL version of IBM's time sharing option). Code utilization has been in 

the batch mode. The most recent version of EVITS has been compiled and 

stored .. on a long term disc. The compiled program is on a dataset called 

Cll4.B22684.EVITS. To use EVITS~· the following card is included in the 

JCL: 

//GO.SYSLINbDDbDSN = Cll4.B22684.EVITS,DISP = SHR 



APPENDIX C - Listing of EVITS 

This· appendix includes a copy of the latest GOmpilation of EVITS. 

The compiled program is.written on dataset Cll4.B22684.EVITS . 

.... ,_ 



-rt -a'\ 
c 
7d 
m 

(l 
• --

~-

LEVEL 21•7 ( JA~ 73 l OS/360 FORTRAN H DATE 76.175/11.5~.26 

COM~TL~R ~PTTO~S - ~AME= MA!N,Q~T=02,Ll~ECNT=57,S!Z~=OOOOK, 
SOU' C !', E BC 0 .I C, Nr'lL IS T, NOO':CI<, l 0 6 ~, N'J1~A -P~,<-;N~O;';-E~D;;-;-TT;-,-;-l-;;0-,7N;-;;O;;:X;-;;R;-;E:-;F:--------------------------,--

c ':VTT5 r.noE *****VERSION 4/2S/76 ***** 00000010 
***EVITS 4/2R/76ft$****DOMI~US, ~. *** X3244 *** 00000020 

-----------=----==.!;;~~X:-::'P'7L-;YC:C:-:I,..:T;.;•~V0°T I C: trv*"!i'ERATfV-~•I<T l "E* 5 TE PP II>:G '"** 000:..:0:..:0:..:0:..:3=-'o=---------------------
c 
c 
c **•!:VITS 4/28/76*"'**'H!)(') ... M!!IS, ~. *** X37.44 **o 00000•)40 

~VTTS ~AS C!DA~IL!TY n~ MAN1LTNG A VARIETY OF GEOMETRIES 00000050 
------------':----'=r,:,>i,.;l-::s..:!..·l s r~-<i>uYv!As"-Ei:-r~ rNG-I'lu~·!iiR' Al'lc'-PosTrrolll or: vERTtc::s oo-oooo6o:---------------------

c 
c 
c veqrrc~s ~NO SIDES AR! NU49::RED CLOCKWISE. SIDES ARE CODED 00000070 

AS T'J THE!q TYP':. QOQOOOgo 
* .. EVITS 4/ZBf76***."**-~(ii:1Miu5, H. **'" X3244 *** 00000090:'----------------------

c 
c 
c oR~r,R~.., 2G STcA~Y FLOW 00000100 

***EVITS 4/28/76***"*oto0'1MA'IlUS, H. **'~< X3244 *** OQ~lO_llO 
--'----:-::~-:-::-7:::----~--==.~r ,_,·p-L_"fc!f·-,:; c: a i:*"ii('A..: H;o.:-z"j';·-f'ir E GE R •4 ! I-N l oo ooo 120--------------------

c 
lSN 0002 
TSN 0003 ·c0~~n~ /C/ XVEFTXISOJ,YVERTXISOJ,YTU~ES,Nr.R!D 00000130 

-----'-"-""--"-"'-"-"'-------:CC1-'"~'l /O,f'./ AI N( 101, BIN( IOJ ,: IN( i.OJ,t.TT{ 101, BTTI 101 ,C TTl 101 ,PIN! 1•)000·)01,:;4~0'---------------------
1 1. r.·PI-iTQf;~T~Tiol; i,ii> ~i - ooooo t5o 

IS N 0004 

lSN 0005 CQV ... 'JN ICC/ A(')NilOJ,90N(101,CONilOJ,AQTI101,ROT!lOI,COT!10l,POUT(t00000160 
101,':l'J"li10I,FI111J( 101 ,NDniJT OOO<JQ170 

-----;-;:-;-:--::-::-=--:-----~COii·..,~'l-·/c'/L~-~~i;-iso·l :lN~-,..jo(5~V( 501, YV( 50) ,NV':RTX, I "AXT ,J"AX 0-0000.iao:---------------'----'------IS~! 0006 
TSN 0007 Cn~~nlll /~/ N~ATCH,.,ITCHI111.LREGI50l,LEN1(50I,KSTDE!501,PERV!501 OODrJ0190 

----7::-':-'-~-::'----------'!Cn"'~IJ'I /A4/ ~FLAX,R t.~?.R 3, ;:os,~AX, DTI ME ,P.EYNLD,Vl SCOS, TI '1EX, I TMAXSOOMnz.n::..::_O ___________________ _ 
COM"~'J /GG/ P-iAPL-;cH"ti~.J OOOOOZ10 

IS N 0008 
IS N 0009 
TSN 0010 CD"~~'I /A7/ FLTN,FLOUT,~PO,~L1,FL2,TTSMAX 00000220 

cn""'f'!N /A1/ 0141,4li,S!41.4ll 00000230 
~-------::c ci'.~ ... 'i'l--/A2/u 14· i ;t, .i i., v 1 4-i, 41 1 oooi5oi.47o--------------------JSN 0011 

TSN 0012 
TSN 0013 co~"'n'~ /A3/ ~<PD!IIJT!41.4tl ooonozso 

-----'-"-""--=~'--------:-'C Q.~'i'l"L.i.A!:_P._Q.l NT l4 1.!.~ 1 I , X R ( 300 l , VB! 300 I , PER P 00 01)0_?t>0~--------------------
1(300l,XN"~M(300I,YNGQM(300l ,NL 00000270 

IS N 0014 

!SN 0015 CO~ ... ON /D~/ S~I300l,US!300I,Vg(300J,Q8!3001 00000280 
~---:-----'C~,O~!lJl~L I E.E.L.~!"! (_~"d}l~ '1~ti!.1Il!) l o_p_QQ_Q? '1.0~--------------------

CDM'10N /AA/ X~NI280I,YBN!280I,OlSTN(2801,PERPN(2801,0FIDP!280l, 00000300 
l<al OOJ6 
ISN 0017 

1lBNI2P.OI,JqN(260I,NSTOEI2801,NLN 00000310 
----~-:'---':'-'::7:::-----~C r. ~"ON /.f\..£L.l'..':.\;2.$_K_!L! l.tf..':lg l!.!._L,_R_~f..!JS.B l OC Ki.l!.L 0Qf2QQ.E07-------'------~--------

NAYELYST /FLOWOl/~VfRTX,XVE~TX,YVE~TX,KSIDe 00000330 
!SN 0018 
ISN 0019 

1,Yl'J~FS,NGRTO,A!N,BTN,CTN,ATT,BIT,CIT,PTN,NPIN,AON,BON,DIN,ElN 00000340 
-------------~:·CO'I,tOT,~~T.COT,POU~~POIJ~.EPS"AX.TTMaXS~RELAX,OON,EQN,REYNLO, 000003~75~0 ____________________ ___ 

1VISC~S,OTl'1E,TI~EX,(HaRL,FL1,FL2,TTSMAX,NOGO,FLTN,FLOUT, 00000360 
lNMATCH,~ATCH,PRESSK,BOFL,REF,KBLOCK 00000370 

----~~~,~~-------'R~:7F~=~1~.7___________ OO~QQl~7o ______________________________ ___ 
CHAPL=O. 00000390 

lSN 0020 
ISN 0021 
lSN 0022 NGr.'1=0 OOO<J0400 

:-7--------:F::-'L":-).N=O. 0000041,-'::0:------------,---,----------
N"ATCH=O 00000420 

lSN 00_23 
ISN 0024 
ISN 007.5 FLOIJT•O. 00000430 
r s ~! 0026 '------.:.:R.....;~ ~!J! 5, F LOWO ll 00000,::4!.:4!,!0L_ ____________ _;_ ______ _ 
TSN 0027 CWAQL=~HARL*NGRID/YTUBES 00000450 
TSN 0028 !F(FLIN.:Q,O,I GO TO 10 00000460 

7--------;:Rt_~')((), 2('13 I NL, I Mil XI ,JMAX,~Ll.l ,NVERTX 000;!.0~0.:!.4..!.7..'!0:__ __________________ _ 
REaD(9,2041 !X3!Ll ,Y8(LJ,L=Z,Nll 00000480 

ISN 0030 
ISN 0031 
r s~ 0032 R':A~(9,2061 IO~NILI,PERPN!LI,L=1,NLNI 00000490 

READ!9 1 2061 IPE!lV( 'Ill tN=l,NVERTX I OOOQ0500 
~--------:R~~~.A~D=(9,2051 IX~NILI,YRN(LI.SBNILJ,JBN!LI,JBNILI,L=2,NLNI 000005~1~0:----------------------

ISN 0033 
IS '\J 0034 
rs~; oo35 RF.A0(9,250l !!KP'JINT(I,JI,l=1.!MAXlltJ"'ltJ'HXI 00000520 
'.S~ ... 9..0.J. "-------'B.~tl'Lt..?.D.Q.L_LLHJ_,_,.! l.r..!.=-l.L!~~ X l I , J = 1 _,_,)"'a I O_QQ995 31,_,_) ___________________ _ 

----------------

---· - ------------------------------------- .... ---- -· -----

,, 
·"''- -~· ... ~ 

;· .. ~~ . 
:.~ !~~~ 

... ~ .. ~-~ 
; - ~-

n 
I 

N 



, 
Q) 

c 
~ 
m 
n -rJ 

; 
PAGE 002 

ISN 0037 R~'li0!9,200I !!O(!.!I,I=l.I"~~Xll.!=l.J"AXI OOOO·,..u~'----------------------=-
ISN 0038 P~A"'(9,2001 IIUI[,JI,I=1.IMAX!I,J=l,JMAXI 0000.0550 
IS~I 0039 RIOA~!'1,200I IIV!t,JI 1 I=1.IMIIXII,J=1,J~AXI 00000560 

--------~~~s~~~0~0~4uOL-------~~~F~A~.2001 ISB!!I.O~I!l,tJ~III,yBIIl,l=?,~LI O~Q0~~~--------------------------------
!5~ 00•1 R=A~I9,20DI ~ElAX,CHAql,CHl~U '00000580 
ISN 0042 200'F~P~ATI3~25,181 OOU00590 
IS•; 004J. ______ __..,R IT" L!u.2.0.1.1. ______________________________________ 1),0_0•).0~.0!,:------.,------------------------
ISN 00<..4 201 FOR'~HI' .,,.,..,.. FtrlWTN H~S 8C:!:~I ~EAO "'""'"" 1.1///1 00000610 
ISN 0045 -10 WQ[TC:!6o24l 00010620 

___ __,_,_t;_...QOltb ?4 E~ IJ I I .... .c=.o~.!'..'L..L'iE.UL-~ !lOJJIJ.O.D3 
I SN 004 7 WR lTE 16,23 I ( N, XVEP.TX Ull, YV;:RTX IN I, KS I DE IP_,, N= 1o l\IVER T X I 0000064'-':0L-------------------------------
ISN 00ft9 WR!TE(6,221 YTUBES,NGR!O 00000650 

----~1...,5~49 23 fQP~ALl~.X~lZ.t...'tXL XV~'RTX= I. ES. l,dX. 'vv=P IX"'. F5.1.4X. Q.Q.<J.O.O.ft6o.u_ ___________________________ _ 
l'~S!3E=',!21 00000670 

ISN 0050 22 EQ~~ATI/,4X,'YTUSES= 1 ,f5.1o4X,'NG~T0"'•!21 00100680 
_____ _1 SN_O.O.:>.~~------'CALL.~.IiL. .0.0006_9u_ _____________________________ _ 

T~~ 0052 CALL ~~X!J 00000700 
ISN 0053 CALL G~O~ 00100710 

______ _l5.!LQQ;4 IEi!illGO .• _N£.21 CAl I .B.O.UN OOOO.I2.0 __________________________ _ 

ISN 0056 !F(N1GQ.NE.!.liND.NOGO,NE.21 CALL ITERAT 00000730 
ISN 005~ !FIFLnUT.EQ.O.I G~ TQ 25 00000740 
I SN Q.O'>!l W.!U.LEJ.lO o.20.3..l.JJLI.lM.A~A.ll..N.Lih..."t\l.ERTX 0.000015\L.. ________________________ _ 
IS~ 0061 WRIT~I10,2041 (Xg{LI,Y9!LioL"21NLI 00000760 
TSN 0062 WR!T"I10,2061 (OR~ILI,P~RPN(L1 1 L=1 1 NLNI OOOJ0770 

"! a a 6 3 'ri.!"-.LI !: ... LL0...2.0.&LJJ~5.:?-'1.1.N.~..N.II.EJ DO UOO 7.80 _______________________________ _ 

IS'-' 0064 WRIT~I10,7.05l IX!lNILioY!lNILIISSNILI.J!lN(LI,J8NILIIL"2 1 NLNl 00000790 
!SN 0065 WR!T~I10,2501 I!KPOINT([,JI 1I"1olMAX!I,J"1oJMAXI 00000800 

_______ _._SlL110 b b 2 SO_F..!J.!l..'IA.tl 2X ,_35.l2J .0 O_OOB.lu.... ____________________________ _ 

ISN 0067 205 FQq~~TI41~F5.Z,F5.312I211 00000~20 
ISN 0068 206 FnR~AT!6E12.51 00000830 
I$N 0069 W.Rl..IE..ll.O_._z_(}J)_I__L(,SU.o I I, I" I a..lMAX I I, 1=1, !MAX l 00.00084.,_._ ____________________________ _ 
ISN 0070 W9!TC: I 10,2<101 ((Of ToJI, 1=1, !MAXIIIJ=1oJMAX:I 00000850 
ISN 0071 WR!T!:I10,~00l ((U(I,Jl,[=1,!MAXII 1 J=l 1 JI'AXI 00000860 

____ .._s.tL_D.!l_l2 wo! T.E.Ll0o20'.l.L.Llll.U-t.JL, I" I, I~Ax.LloJ;d . ......ciA ' OOU0.8l0·----------'------------------
!SN 0013 W'lTTEII0,2001 IS£ll!l,()B!TI.LJ!l1Il,VR!li.T=2,NLI 00000890 
ISN 0074 WRIT~IlO,ZOOI RELAX,CHARL,CHARU · 00000890 

_______ _,_-,_N .0015 203 E03..'!1.A!..LS..L!t..L- D.0.9..0.0•----------------------------
ISN 0076 204 EQP~AT!16F5.~1 00000910 
!SN 0077 WqTT~(612021 00000920 

-----''..:.l!.....!l.ll2:>.9 _____ __.2:..~.n .... z~F..!JR.".II.T.l • ,. "" "'• E 1 o wou~ !'>" o: N WR 1 ~'~'"~*'-'"''-'"!:...''--'•'-'''-''-'LL.' J..l __________ __u0.0.00.09 =------------------------------
I~N 0079 25 CONTINUE 00000940 
ISN 0090 CALL ~TSPL~(U,191IMAXI 1 JV.AX 1 41 00000950 

-----~~~~q~~-----------UDn_s~o~E~J~.~------------------------------------------------~o.ooo9~L--------------------------------------
ISN 0037. DO 570 1=1,TMAXI 00000970 
ISN 00!\3 IFIPOI"'T!I,Jl.EQ.O.I $(l 1J),999. 00000980 

-----J~.N.. .. 00~9-"5-------'5>-1u0.L.£!Jl.!UI I, II ,Q$0"! I Ill T I..J..il-'<t~2-"+cJ~VCLf..Jl_,lc..J.JIIu!o..:*'-2<..LI ________________ ....D.0.000_9.9.u_ ____________________________ _ 
IS~ 00~6 WRITE(6,311 00001000 
!SN 00~7 31 FOR~ATI'1 V-ETELO'I 00001010 

________ .._t~~~N~O~O~S~BL-----------~C~A~l.L-DlSPI R!v.l9·lMAX!, I~A~~44--------------------------------------U00010.2u_ ______________________________________ __ 
ISN 0039 WRIT=(6,32l 00uu1030 
!S:'-1 0090 32 FIJ.'!H!'1 STREA~ FUNCTION MAP 1r 00001<)40 

______ l$_._'J__..Q..:J£..__ _________ _._ALL_C!_SPU . .LS.....L9.,~.MAJU_,..JHcU"-',._._ ________________________ ,oo!l0.1050--------------------------
ISN 0092 WP!TE(6,29l 00001060 
ISN 0093 29 Fn~'!~TI'l VORTICITY') 00001070 

------..i.S!L!lO!lt. C-ALL _ ::! IS P. Llli.O .1 q, ll'!llXL,_,l_'L\X ,_4J --------------------____uO 00 1 03u__ ___________________________ _ 

------- ____ , ____ .... ----------------------

---------------·- ----··--·---------------------------· 
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!SN 0095. 
!SN 009& 
!S'II 0097 
ISN 0099 
!SN 0100 

·•STATISTTCS* 

WP.!TE(6,331 
33 FORMATI'l VELOCITY MAGNITUDE MAP'l 

IFIFL2.EO.O.I CALL OISPLRIPOINT,l9,IMAXI,JMAX,41 
STOP 
Er>;O 

N<\Mf-

SQUDCE,ER~DIC,NOLIST,~OO~CK,LOAD,NOMAP,NOEDIT,IO,NOXREF 

SOU~:E STATEM~NTS =· 4640 

00001090 
00001100 
1)01)01110 
00001120 
00001130 

PAGE 003 

•STATISTICS~ NO OtAGNOST1CS GE~N~E~R~A~T~E~O~--------------------------------------~--------------------------~--------------------------~---

****•* EN~ OF CO~PILAT!ON ••••** 71K BYTES OF C~~E NOT USED 

., 
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LEV~L 21.7 I JA~ 73 I OS/360 FORTRAN P 

SOURCE,EB~DJC,NOLJST,NOD!CK,LOAD,NJ~AP,~QEDIT,t~,NOXREF 

C ••&~V!TS 4/28/76*0***•DO~INUS, H. *** X3Z44 **• 000011~0 

___ ___.t~SN..J)QJ.L0L.2 _____ _,SlJ3..".2Ull.N~ G~'--I'-'DL---,--,----:-:-:-:-:-----------------'"'O.IJOll.5_0 _____ -:---------------
ISN 0003 ~~~LICIT PESL*~IA-H,O-ZI. t~TE~E~*4(l-NI 000011i0 
!SN 0004 (Q).!''-CN /0/ LNflEGI 50I,LN!:NDI 50 I, XVI 50I,YV( SOI,NV:;RTX.t MIXI,JMIX :)0t)01PO 

-l.SlLQ005_ ~~OM_L.CL.X.ll£B.l.ll5_0.~..D..l.20.L.Ylll.B.fs...Jol.G.s.l . :lOlU"------------:--------
·JsN 0006 DO 20 N=l.~VERTX 000011~0 
ISN 0007 YV!NI=YV~~TX!NifOFLOIT(N~R!OI/YTURE$+1.· 00001200 

--'----1.5-'LOMB" 20 XY Hl L::.X_~~.IXJ.N~OAl.L~fi . .'!lJll.LY.I.\!.5.~ _QOO.lZ..:.."-------------------,---
ISN ~noq -WP!T~(6,Z51 00001220 
I~N 0010 25 ~nG~I•(//1,, *** GRID GEOMETRY **•',/1 00001230 

____ t~s ~L.!1Ql Y..£'.l!E..lb.il.L.lJJ ... .JS.YJJ..L.Y.YJ_U..L.l.:..lt.t-lY.fBJ. D.OIJ0.12.<,.0c__ _________ -'-~--------
ISN 0012 21 F8P'~AT(4X,'N•'o[2,4X,'XV:•,F5.1,4X,•YV•',F5.ll 00001250 
ISN 0013 RETURN 00001260 s" oo 14 .L.'I .o..oau.r . ..__ ___________________ _ 

tO;>TJ('r;s IN EFFECT* 

•'JPTIC.NS IN EFFECT* 

~AMF= MAIN,OPT=02,LINECNT~57,SIZE=OOOOK, 

S~URCE,ff\CCIC,NOLIST,NODECK,LOIO,NOMIP,NOEOIT,IO,NO~REF 

.. SIAT.lSTICS* sn,,ece (rnroM~N~r~s_;-~----'~31-,L£Rn~LILZ~E-=------~s~3~~------------------------------------------------------------

•STATISTICS* NO CIA~NOST!CS GENERATED 

•••••• E~D OF CO~PILATIQN ••••~• 115K BYTES OF CORE NOT U5EO 

· . ..; 

(") 
I 

V1 

-· ______ ....;.; ____ _ 



LEVEL Zl-7 I JA"' 73 I OS/360 FORTRAN ~ ~ATE 76•175/11•54•31 

CO~P~lfR OPTIONS - Nl~~· MAJN,QPT•OZ,LlN~CNT•57,StZE•OOOOK 
s·O'J" t: E, E BC C·l C ,1\:'JL IS T, Ill JOE CK, LOA!', N!')'IA p""','='N:-:!0:-::E:-::Occ:t:-:T:-,-,t:-:C::-,-,N""O=xR=-=E-=F--------------------------

C •~•EV!TS 4/28176~*****DOMANUS, H. *** X3244 *•* 00001280 
ISN 0002 SUP~OUTIIII~ 'IAY.IJ 000012q0 

----~I~S7N~0~0~0~3~------~~PLIC1T ~~~~~L~*~8~!7A--~H-,~O""'-~Z~l-,-.l~N7.T~E~~~.~[~::-*~4~(~1--7N~I-·--------------,0~0~001300~--------------------
ISN 0004 CD~'I~N /r/ LN~EG(501,LNEN~(501,XVI50I,YV(501 ,NVE~TX,I~AXI,JMAX 00001310 

-----7~7~~ gg.~~~~~-----~:~~=~~:~: gggg~3~3~~~g----------------------
ISN 0007 DO 50 N•2,NV~RTX 00001340 
IS~ 0008 IF!V~AX.LT,YVINtl Y~AX=YV(N) 00001350 

---,----:f~'l-6'0-10 Ti' i x"AX".l.T:xVTNi!X'it:X.xvl N I oooc'13b;-:O:o---------------------
ISN 0012 50 CONTI~UE ~0001370 

---~I,_,s" oo 1 3 j ~A x=v,.a_x oooo 1,)
7
3
7
0 ___________________ _ 

ISN 0014 I.,&XI~X.,AK 000013;0 
ISN 0015 WR!TE(6,511 IMAXI,J.,AX 00001400 

_____ I~~ _Q 0 16 51 F 0_~ ~~ ~-!J l.t. 4 X, ' I ~~X I • ' , llrlX 00 00 1,...;4,...;1,_,0,__--''-------------------
ISN 0017 RETURIII 00001420 
ISN 001S END 00001430 

*CPT! C'<~ ! 'l e::FECT• NI~Ed MA1N,OPT=02,LINECNT=57,SIZ2•0000K, 

•STATISTICS• SOURCE STATEMENTS = 17 ,PROGRAM SIZE = 448 

*STATISTICS* NO OIAGNOST!CS GENERATED 

*~**** EN~ 0~ COMPILATION **~~*~*~·~~-------------------AlA1~5~K~BuYwT~E~S~O~F~C~?~R~E~N~O~T-·~u~s~~~----------~--------------------------

,_. 

------~ 

:' ~ 



· . 

. LEVEL 21.7 I Jt.r: 73 I OS/360 FORTRAN H OAT~ 76.175/11.54.32 

CO"PII EB OPIIO'lS - ~JAMC:,. MATN.OPI=OZ.! !NECNT=57.S'Zf=·:l000 
S0U~CE,EBCCIC,NOLIST,NOD~CKoLOAD,NO~AP,NOEniT,Ib,NOXREF 

C •••EVITS 4/29/76~*****00MANUS, H. *** X3244 *** 00001440 
--------~~-~~~----------~SD.~~lllDllN~c~c~c~o~~~----------------------------------------------------~o~o~oQL~~----------------------------------------ISN 001l2 

ISN 0003 1~0LIC!T P=~L*BIA-H,O-ZI, INTF.GER*411-NI 00001460 
!SN 0004 CC~V.0N /E/ !u!~I~OJ,I~AX{60I,J~X 00001470 

--------~"'-ll!.l.u.::. __________ ___~..o~~C\~_1 liL_!'..QtNT..L't L, ~-U .. .X.BJ .300 L.Y.B..U O.o..t....£Ell. <> ___oo 0 O.l!t 8."----------------------------------------ISN 000 
1 I 300) ; XNI'JP "'I '300 l, YNOR•II 3 001 , Nl 00001490 

ISN 0006 Cl'1~"10~ /B/ XC,YC,RSORn,SLOPE,SLOPE1,SGNX,SGNY,N,MSIDE,ARCoR ~0001500 
________ .:..T. ~>J.OJ.IOJ.7 ___________ .c.C!-:~\.ON_f.nL.L..MS.E.G1.5..0~~~..L J0LL5.0.Lt. Y.Y..I.5Jll • N v::: R T X I I M LX I • I '-'A X OQO!l.l5.lu._ ______________________________________ _ 

IS'J 0008 COr-"~'1"1 /~/ N~IITCH,MATCHI1tl,LB!;GI50l~LENDI50l,KSIDEI50l 1 PERVISOI 000111520 
ISN 01109 CCMVI'J~ /G/ LN 00001530 

______ _..j ~01 o c.o~v,~·c..L.AAJ __ x.~tz.B..O.L.Y.Bl'I.L2.B..OL2.1S.Ilil1..8..oJ...££.£~L.DF I'<"' 2801 I oo_ool5~."---------------------------------------

ISN 0\!11 
-------'lt...:~,_,N 0 0 I 2 

119NI 7.80), J5~J( 2801 .~:~IDE I 2801 tNLN . 00001550 
C0''.'1'JN /t1/ ELIN,fLOUT,=PrJ,EL1o•L2.ITSMAX 000015'>0 
"C.EXH~.l .. t.z....ll.:L.Ll..o..Z.2...1.3.l=J :ll.~.L.L!.!.Z + nz ~ Z2 ** 2 :illJ. * z 3** 2 00.0 Ul5.1 0·-------------------------------------
1-D1*D2•C3l/2/ID1*Z1+D2*l2~C3•Z3l 00001580 

IS~ 0013 N1•'lVEPTX+1 00001590 
----.!5~-'1-"'4'--------~ll'LL'lLl..=..X.V.l OJlb.OQ _________________________________ _ 

ISN 0015 YV(~1l=YVI11 00001b10 
ISN 0016 DO 100 J=1,J~AX 00001620 

-----·~~ .D...-LOO-Lti., .VH X I .0 0016.3 '-'-------'-------------------------------
!5~ 0018 100 PO!NT(I,JI=O. 00001640 
IS~ 0019. APC•O. 00001650 

______ __,..s.!,L..Q.02 =-L--- O.OO.lb 6'-'------------------------------------
ISN 0021 NSIDE11l•1 , 00001670 
!SN 0022 LN•1 000016~0 

----~T~~~- lS~l~ 1l!l.Ol69u_ _________________________________ __ 

ISN 0024 P"'<VI 11=0. 000tll700 
IS~ 0025 ?0 1q9 N=l,NVERTX 00001710 

-----1-S..!LCOZ NBE~(J•:l-"-0.... 00Ll2 0------------------------------------
JS~ 0027 LNE~D!Nl=O. 00001730 
IS~ 002S L8~GINI=L+1 00001740 

-----Je->-tLO.!l UKS.J[l£1.~Ll.l LID) ARC:o DO.OOL15.1L--------------------------------------
ISN 0031 IFIKSI~"INl.GT,lOl ARC=ARC+t, 00001760 
ISN 0033 lf(aq(,GT~21 ARC=1. 00001770 

--------.L:>-"'-.l.J.lJL>..::'----------.U:l E.I.K..S.lllE.lJ.ti-.!tl-.10 I 1\11 S I D"- K S 10 E I N I -1 a a 0 OO.LL!l.U.....--------------------------------------
,, a035 

1 s ~; 0037 IFIKS:OE!Nl.LT.lOI MSIDE=KSIDEINl 000017~0 

lSI'; 0039 IFIAP.C-1.1 201,202,203 00001800 
I~N OQ{t.o) u._ ______ L.2uDL.Z-llC..E.E.:.E.'tlil..'LI.N+ 21 -yv! N+ I I, yv! N I -Yv! N+2 I- YV !Nt I 1-YV HI l 0.00181!.1-__________________________________ _:__ 

1XVINl,XV(N+ll ,XVIN+2ll 000•:118~0 
ISN 0::141 YC=FCENTIXV(N+2l-XV(N+11oXVINl-XVIN+21oXVI'l+1l-XVINJ, 00001830 

---------------------'W-J<.L'il.s..Y..ll.lNil.J.,_y_!LUI:t:.ZJ..L ______________________________________ _.>L•OJOlS!t.. u_ _______________________ _ 

ISN 0042 '<SQRD=IXVINl-XCl**2+1YVINl-YCl~*2 00001850 
!SN 0043 R•OSORTIRSQqQ). 00001860 

-----.LSU . .O 04."----------l.>.O..~(LZ 0 3.____ 00 0 0 18.7u_ __________________________ __ 

ISN 0045 201 IFIIXVIN+1l-XVINll.NE.O.I SLOPE=IYVIN+ll-YVINll/( 00001880 
lXV(N~1l-XVINil 00001A90 

________ .._I..-..S-""'-~a..._0.,4u7'-------------"-T..c:F-'(-'I...LYill.N±.LL~JL1.l!ll~E.-.Q...,_l_S.L!l.E£kU..V.lU±..l.J.=Jl\U.N.L O.QO.l.9•='----------------------------------------
liYVIN+11-YVINll I)Qt)l)1910 

ISN 0049. 203 SGNX=-1. 00001920 
------''-'SwN>&....005Cl._ ______ _;,.S uG"''Y.E.:--1.- ------------------------------J.JO DO 1.9 30-----------------------------------

ISN 0051 I"IXVINl~GT,!XC+.5l.OP.XVIN+1l.GT.(XC+,5ll SGNX=l. 00001940 
ISN 0053 !FIYVU;J.GT,IYC:+.5I.OP..YVIN+li,GT,(VC+.5ll SGNY=t. 00001950 

---- 1SN .. 0055.. 20/o...:.I..:.X\LL"'-J_. ..00.001960.-------------------------------

--------------- ·--··--··--··-------···--------·----------·----------
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PAGE 002 

------~l~S~N~0~0~5~6~--------~J~=~Y~V~!~N~I~~~~~~~~~~~~~~~~~~~~~~--------------~00001~9~7~0~------------------------~-----------
ISN 0057 D!ST=DSORT!I XVIN+ti-XVINI )U2+1 Y'I(IHli-YVINI 1**21 00001980 
lS~ Ob59 !FI4RC.EQ.O.I PERVIN+11=PERV(NI+O!ST 00001990 

------~I~S0,~~·~0~0~6~0~----------I~F~IA~C.GT.O.I P~RVIN.+li=PERVINI+Z.*R*DARSI~IOIST/2,/R) 00002000 
~~~ 0062 IFIKS!OEI~I.~O.Ol GO TO 199 00002010 
!SN 0064 IFIYVIN+l)-YV(N)) 101.102,103 00002020 

C HQ? I l (1tJ T A L:-:-::-:--:-:--:-:::--:-.:-:-:-:--:-:--:--:-~------------------------'O:;.::O.f!'1.2 0'-';3'-:'):------------------------------'--------------:t:-:Sc:N--:O~U-,o:-:5:---~'--:l:-:Oo-:2:"-:I:-:F([i"i=-L 'JAT I J I .LT. YV Ull I J =J+ 1 00:10204•) 
ISN 0067 JFIXVIM+11-XVINil 104o105o106 00002050 

--------;1;-:S;-:N'-·· 00 "!-o':B ______ ---7-1'=-0=5-:1! .~J! L. q_O_,.J_O 7 I 0 000 2 060 '::---------------,-------------------
tSN 00f>9 107 FC1R"ATI4X, ·~W.R()R 2 VERTICES.ARE ·CO!NCIOENT'I OOOllZOiO 

C LEFT HGRIZONTAL 00002030 
-----~·~I~S~; .~0~0~770 _____ ~1~0-4 CALL E~GFRIL 0 -1.1 Jl ·oo002Q90~-------------------------------

lSN 0071 GO TO 199 00002100 
C RIGHT HORIZONTAL 00002110 

·-----!1!-:SN 0072 106 IF I i)I'LfJt.T I I I .LT. XVI N I I I= I+ 1 O_Q.<lOf.EO --------------------------------
JSI\i 0074 CAL-LE~GS"iill-:-~1.~1 0000213') 
ISN 0075 GO TO 1Q9 00002140 

-------------------~C~~G~O~INr, UP 0000£~50 
ISN 0076 103 IF!~FLOATIJI.LT.YVINII J~J+1 000021~6~•)-----------------:-:------------------
ISN 0078 JFIXVIN+11-XVINII 109.110.111 00002170 

C UP RIGHT 00002180 
-----t'""'S:-:N.,.....-,Oo--0:-:7::-:9:-----''-111 IT{~FL-::1ATI!I .L T .:c:VINI I I "1+1 0000.219-='0~--------------------------

ISN 0081 CALL E~GERIL.1.t.I.JI 00002200 
----~I....,S,_,N.,___,0"-'0"-'9~,2~---:::----::-'G~O TO 19 9 00 O!l 2.2. 1-::0 __________________________ ___ 

C UP LEFT 00002220 
ISN 0083 109 CALL E~GERIL.1.-!.I.JI Ob002230 

------~~~S,_,N~·~o~o~~~4~----=~~~Gn. rn tQ9 ooo022~47o ____________________________________ ___ 
C- UP VE~TICAL 00002250 

ISN 0085 
ISN 0086 

ISN 0087 

110 C~LL EnGERIL,t.O,l.JI 00002260 
GO TO 199 00002270 

C GO I NG DOWN 00•)0 Z 2 80-------------------------------
101 I~(XVIN+11-XVINII tl7o11B.ll~ 00002290 

C DOWN RIGHT 00002,00 
--------:I~S~N~'~O~O~~~g~--~~~~~~9~I~F16FLnATIII.LT.XVINll l=I+1 000023~1~0~-------------------------------------

ISN OUQO CALL EDGERIL.-l.l.t.JI 00002320 
lSN 0091 GO TO 199 00~02330 

C DOWN LEFT 000023470---------------------------------------
ISN 0092 117 C~LL fDf.~Rit.-1.-1.I.JI 00002350 

______ __,lc.cS'-"N'---'0"-0;..;:Q:...,3'-----::::---::-=.- G.9_!Q_J.39 0 0 QQ_? 3 6':::!) _________________________ ___ 
C DOWN VERTICAL 00002370 

ISN 0094 118 CALL f.!lG=RIL.-t.o.I.JI 00002380 
-------:l;.:S;-:N"--,:0:-":0'-:'l:-;5'------'l'-'9'-'9'---:l':OF r~D! 'I l = L 00 QO??_'? 0~-------------------------

ISN 0096 NL=L 00002400 
ISN 0097 IFI~Lt.NE.O.I CALL OISPLRIPOINT.l4o!MAXI.JMAX.21 00002410 
ISN OOQ9 NLN=LN 00002420 

------:l~S~N"-:0~1~0~0'---------~I~F~I~F~L~1~.EO.O.I GO TO 51 00002~4~370-----------------:-:---------------
IS~I 0102 Wi'\TTEI6.22tl II.X!INIII.YBNIII.DISTNII.,.PERPNIII.ISNIII.J!lNIII. 00002440 

----~~---:--:-:---------:-:-1L!D~I',....,._.,Jrl"-'. P'-'.11 l , 'IS l DE I I l I - 2 N L N I 0 0 OC'l 2 4 50 
ISN 0103 51 CALL POINT2 00002460 
IS~ 0104 LK=t 00002470 

---:'"-"~~; g~g"""'~'-----~~c;,~-~~N~7;~~7~~1.JBNILNIII 130.130.132 6~g~~Hg~--------------,----
ISN 0107 132 LK=LK+1 00002500 

______ ___.! S 1'.! 0 1 08 ~ e 'IJ.!_l_!~ I = X R N I !Ill 00 00£2.5 .._o!L_ ______________________ .:__ ___ _ 

CJ 
I 

co 

'-"' ... 



PAGE 003 

ISN 0109 YB~!!KI=YBN!!NI 000025?0 
ISN OliO NSTO~!LKI=~SI~EILNI 00002530 

to.. 
lS•l 0111 
IStLOllZ 
!Sill Oll3 

OISTN!tKI=~ISTN!LNI 00002540 
'--'--'-'-------"p'---c 0 P~_LU..L=2£..PJ>.lLtJ..!j_,__ ______________________ _:ll.!Jl.O..QZ25..Qc__ ________ _:_ ___ -,-_____ _ 

IRN!LKI=IBN!LNI 00002560 
!SN 0114 J~N!LKI=JBN!LNI 00002570 
~ "LL.ll.S 

t ~"' 0116 
'"------::-::-::-'::o'-::c~r.'l£J.LK I= D ~If' P l0.0.02.5_8_Q____ ___ -'---------------

.130 CONTINUE 00002~90 

ISN 01 17 NLN=LK 000026]0 
YLO.UB 

ISN Olt9 
"'-------"N'-'='--'1- •}.0.0?2~.l'!------------'--------

L~~EG!NI=2 00002620 
l S N 0120 00 ~00 LN=3,NLN 00002630 , I ~--'LJU.2.L - lSN 0123 

~ 
ISN 0124 

___ _!.51L..Ql15 

c t 5 ~! 0126 

70 
IS !I: 0127 
IS~Z m ISN 0130 
!~"' 0131 

_____ _._EjJ(SJD.E.lL.'1l_._f..Q,NSIDcrL"'-ll I GO TO 9.'2!12.~·!1·-"!---------------------
N=NSIC~!LNI 00002650 
L~BE~!NI=LN· 00002t60 

_..,_ ___ _,__3Q.L,Ll!~t!.'lL'H = N 0 O_Q~6"-::-70':--------=-------------
300 CONTIN~E 00002630 
254 FO,~AT!'1 FILTERED ?OINT',/) 00002610 

.,_ _____ ._E_lc_L2 •. Nf.._l.l GQ TQ 290 OOQQ.2.100.._ __________________ _ 
~R!T~i6,2561 00002710 

256 FOR~AT!'l SURFACE-GRID INTERSECTION SUM~4RV',/I 00002720 
IS~ OU? ~-----nWs.l2:..!_6_._Z5_5_1____1__l. Xllll I rY3! II .XNORMII I ,yNOR~II I .PERPII I •I" O.Q<)O_zn,._ __________________ _ 

(") ISN 0133 
12,NLI 00002740 

wqtTE!6,2201 00002750 , 
.S.~UlJ 34 

CXl ISN 0135 
.LL::r.._---2'-'-2:L.f..c':)I''-L\JJ~.~..JA.CJ'NT INT!:RNAL NORMAL TO SU~:FACr: SIJ~~ARY' ,/I OOQ!J.2.lJ1..1L __________________ _ 

W~ITE!6,2211 ti,XBN!II,YSN!II,~ISTNiti,PE~PNI!I,!BN!IJ,J3NI!I, 00002770 
lOFI~P( I I .NSIOE! II, I=2,NLNI 00002780 

lS.lLOL1.6... ----'Z'-'2'-'I.._rE~QQMAJ~-~.' XBN-• .ES.l,' YBN= 1 .F5.lo' QISHI=·• ;F5.2,• PEBPN=00.0.0.2L9UL ___ __:_ ______________ _ 
I' ,F7.t,• IB:-1=' ,12,• JSN=',I2,' CFIC!P=',F7.~,• NSTO~='• 121 00002900 

lSN 0137 255 F0~'1AT!' L='.I3,' Xfl=',F5,t,• Yfl= 1 ,F5.lo' ~.NOR~=•,F5.z,• 00002810 
---------------'~ . .ND.!li4=' •.=.S~.L....!....P..f.B. P =' .O.U02.6L..~.L __________________ _ 

lSN 0138 WBITC.(6,5701 00002830 
IS N 01"39 570 F~~'1~T!'l DOJNT DIST~IBIJTION'I 00002940 
.£N 0140 -~~~L-----J:A~l££LR!£fllNT,14,l~AXI• IMAX,21 000~23~-------------------

ISN 0141 290 CONTINUE 00002850 
lSN 0142" RETU~~ 00002870 
ISN 01 ---....L'-"'-...l.U . .!t.-'-----ill.!L Q.OOZB.:llL ___________ ---,-_____ _ 

\ 
*OPTIONS IN EFFECT* N4~E= '141No0PT=02,LI~ECNT=57,SIZE=OOOOK, 

~OPTIO~S !N EFFECT* SOURCE,ESCDIC,NOLIST,NCOECKoLOAD,NOMAP,NOEOIT,!O,NGXREF 

--~·~STATISTICS* SOIJRC" SHTC~f!I!TS = 383 

. *STATISTICS* NO DIAGNOSTICS GF.N~RATED 

****** ENn OF C0'1P!LAT!O~ ****** 75K BYTES OF CORF. NOT USED 

--------- ------------



LEVEL Z1.7 I JAN 73 I OS/360 FORTRAN H DATE 76.175711.54.40 

CO~PILEP OPTIONS - "'AV.oz ~AIN,OPT=02,LINECNT=57,S~I~Z~E='7.0~0.~Q~07~~·~~~~~~~~--------------------------------------------------­SOU0CE,E8COIC,NOLIST,NOOECK,LOAD,NOMAP,NO!OIT,IC,NOXREF 
c ***EVITS 4/28/76**m**aOOM4NUS, H. *** X3244 •~• 00002890 

IS N 0002 
IS II! 0003 

SUR~OUTINE FDGEPIL,JUP,t~IGHT,t,J~ 00002900 
I "PLIC JT llo!L• 8( A-H, 0-l I, I NTEG'OR *4 I 1-N I 0000291::-;0;----------------------------------

tSN 0004 CO~~ON /B/ XC,YC,RSORO,SLOP!,SLDPE1,S~NX,SQNY,N,MSIDE,APt,~ 00002920 
tSN 0005 
ISN 0006 

CO~~DN /Q/ LNq~GI501olNE~0(501,XVI50I,YV(5~1,NVERTX,t"AXIoJ~AX 00002930 
~;------C;cC"· Y.ij'Jiit" l r 'T'ff4T, 41 I , X P.TJOJI~1iT3cioT;PE ~ P ooo6i94-i<0-------------------------

"'T\ IS II! 0007 - ISN 0008 

1 I 3001, XN~:> "'( 30:11, YN0R,_.( 3001 oNL 00002950 
:-=-;;----------~C0)<"'1" 1::.1 ~:·~trC>i, to'~ TCHI 11 I ,LR'OG( 50 I, L[NOI 50 I, ~S! DE I 50 I, :>ERVI 501 00002960, ___________________________ _ 

ciiii'~a·l-iG/ l"' - 00-002970 

Ci' tSN 0009 

c tSN 0010 

C0""11N /AA/ X8N(2~01,Y8N(2ROI,OI5TNI280),PERPN12801,DFIDP(2801, 00002980 
--------~7:'""-=-::-;-;;---------,,.....,_17.1-;;Bc..:Nl 280 I, J 'I'll? BO I, NS! DE I 280 I, Nl N 00002990 

NC=O oooo3·fo""oc--------,...-------------

7d JSN 0011 , ISN 00!, 
JSN 0015 

t~IJuP.~Q.ol 5LOPE1=999. 00003010 
=------ 1 Fl L~.LC?.HT .c:_o_.o1 stoPE=999. oooo3o2o --------------------

L=L+1 oo6(J3r_i3o .. 
JSN 0016 X~lli=XV(NI 00003040 
JSN ()017 

("l ISN 0018 
ISN 0019 

~--------~Y~B~l~LI=YV('~li~--------~----------------------------------------------~0~0()~~975~0--------------------------~-------------GO TO-to2'o 000031}60 
1010 IFtJUP.EO.l.AN~.(J-li.G~.YV(N+lll GO TO 1009 00003070 

_Q ISN 002_1 
ISN 0023 

I~IJUP.~Q.-1.~NC.IJ+li.LE.YVIN+111.GO TO 1009 00003090 
:----------~ Fl I'R.ic'Hr .~Ci:t-:A'i·ir,-:n=ti:'Ge: .xv1 N+lll Go To ioo? oooo3.69o:------------------~-------------

IS"' 0025 tFIIRtcHr.~o.-t.l~D.It+ti.LE.~viN+111 GO TO 1009 00003100 
tSN 002_7 

.IS"' 0029 
IF(('llr.HT.E').1 • .'.NJ.t.L'O.XV('l+lll GO Tl) 1001 00003110 

---.;-I~F( !R !GHT .r;J.-1.ANQ.! .Gc .XVIN+1 I I GO TO 1001 Ooori3'~t72'=-0-----------------------~---
ISN 0031 IF(J~P.EQ.!.AN~.J.Lr.YVIN+lll GO TO 1001 00003130 
ISN 0033 
ISN 0035 

~----------~~~F~(~J~P.FQ.-1.A'Ir.9FLOaTIJI.GE.YVIN+111 GO TO tOOl 00003140 ______________________________________ __ 
Go -ra-·iQoq- oooo 3i 5o 

I SN 0036 1001 L=L+1 00003160 
ISN 0037 
IS N 003'l 

!F(A~(.GT.O.I GO TO 1~02 00003170 
IF!I~IGHT.NE.OI Y=SLOPEoiDFLOATIII-XVINII+YVINI 0000318~0~---------------------------------------

IS~: 0041 l!'IJI!P.NE.OI X=SLOPEl*IDFI.04T(JI-Y\IlNII+XVINI 00003190 
ISN 0043 
ISN 0045 

________ 77~~~=-----------~I~F~l~!ll!GHT.E').OI Y=r~LOATIJI OOOqA270~0 __________________ ~---------------------
tFIJUP.ED.DI X=CFLOATlll 00003210 

IS Ill 0047 GO TIJ 1003 00003220 
ISN 0048 
ISN 0049 

1002 R Y = ~ ';~ q 0- I ':·F L '1 A Tl l'l-XC I "* 2 00 Q QE_3_Q _______________________________ _ 
IFI~Y:LT:-o-:IPY.=O. 00003240 

ISN 0051 RX=RSORD-IDFLOATIJI-YCI**2 00003250 
IS" 0052 ..__ _____ ! F! ~l!.-'.!,.!.~~~-~1)_,__ OOQQl? ~Q.·-------------------------------
ISN 0054 Y=YC+~GNY~DSQ~T(PYI 00003270 
ISN 0055 X=XC+SGNX•QSOPTIPXI 00003280 
ISN 0056 
JSN 0058 

1003 lFitRIGHT.~~.OI G1 TO 1004 00003290 
.:.:.....-"-':'~'------0."-"--'<-~t-:,F .. i JIJP.EQ~-11 t;') TO 1008 00003=-3-":0:00----------------------------'--

tSN on so IFIY-IJFLQAT(JII 1005,1004,1007 00003310 
tSN 0061 
!SN 0062 

~------~1~0~0~4~~~~FIX-S£~QATII I I t007,1Q0~,1007 OOQQ~?~2~0'----------------------------------------
1008 lF(y-nclOAT(Jll 1007,1004,1005 00003330 

ISN 0063 1007 XRILI=X 00003340 
I~N OQ64 
ISN 0065 

~------:YIIlll=9FLOAT(JI 0001.1.3350 
!M=X 00003360 

I SN 0066 !F(JUP.EO.ll T~=!M+l 00003370 
c 
c 

------------------'"--*.:...*__;_*..,_E_,_V__,T__,T_.5.___:4'-'/· 2 1l 17 6 "'* *"'* * CO~A NUS , H. ** • X3 244 ••• OQg.Q ~ 1.~-':'0 _____________________________ _ 
H~R': IS x-CIJTr.c= ,. ........... ~••****"'**"'******>~'**"'"'"'** 00003390 

c ***EVITS 4/2817b******DnM6NUS, H. *** X3244 ••• 00003400 
.5..:_'l..__O_Q2 8 ,.__ _____ ...._!.c..F_._l ).~.llSB..::...!~L·....Gh._l_!...ll.CL!..2JO OQQO.HJ.O __________________ _ 

-----·----- ·-·· !_ 

.(") 
I ,__. 

0 
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------~I~S~NL·~nuOw7~0L---------~~-~.~~~~~--------------------------------------------------------~~~~~-------------------------------------
!SN 0071 G0 TC 1006 
ISN 0072 1021 IFt~O!NTti~,JI.NE.-1.AND.POINT!I~,JI.LT.1.~ 

ISN 0074 IF( I~.'IIE.I~N!L'li.•JR.J.N'O.JBN!LNI.OR.N.NE.N51CE!LN-111 CALL NORMAL 00003460 
111"',.J,L 1 P.JGHT,JU:•) 00003470 

ISN OOJw6L-~--------»J=~JU~P~--------------------------------------------------------~Q9D~~~~-------------------------------------
I~N on11 GO T~ 1020 0000349n 
ISN 0079 "1005 X'llli=DFL'JAT!n 00003500 

___ _.s_N. JJO.l .Y.B IL I.=..Y__ ..0.0.3.2.-'-'·..._ ___________________________________ _ 
ISN 0090 J~=Y 00003520 
ISN 0081 IF( IRIGHT.'O'l.-ll J"'=J'1+1 00c103S30 

----------------..lo...---..!*~*.if.YllL.!t./..2.3Llfl.! * • * * "'0~ '4 4 NUS • H. * * *____K3~4 *** 0.0.{).03 =-"'IL-..-------------------------------
C HfRE IS Y-CUTO~F ****"'**************************** 00003550 
C ***EV!TS 4/28/76~*****DOMANUS, H. *** X3244 **"' 00003560 

--------'C..UL..l.I"-=-'-"----------H lDABSU::.J.'ti.GT .. 1 I GO TO 1022 .Q0035 70 _________________________________ _ IS N 0093 
IS N 0095 J=J~ oono35Bo 
ISN 0096 GC rn 1006 00003590 

.J..~.:.Jc:u. ___ ..,lO...,Z'-'2'---~~: .. ~D.I~I-1 00.03.f>.O.Q __________ --:-------------------------
YPT=P0!NTI I, J"'l-.-,:> 00003610 

s_N Q/)37 
J ~!II 0099 
ISN 0•)89 IF(~P.NE.-1.ANO.YPT.EO.O.I POINT(t,JMI•POINT(J,JMI 00003620 

------------~--~··O·Jl~l---------·---- 00003BO. ____________________________________ _ 
I SN 0091 IF! I .1>1': .ISNI L~I.QO .• JM.N';.JBNt LN loOR.N.NE.11:5-IOEtlN-1 I I 00003640 

1 CALL NOR~ALII,J~.L.IQIGHT,JUPI . 00003650 

--------'~~lle~----------~·.l~~ r. QU3~~--------------------------------------ISN 0093 -0 
IS 'II 0094 Gn rn 1020 oo003670 
ISN 0095 1006 XBILI='H'LOATIII 00003680 
'.5.N_DQ.9 "--------"·-!H.L L~!:l F..LCA.U 00 003 "-'1!1.----------------------------------
IS N 0097 POPHII.JI=-1 00003700 
ISN 0098 I~=I+JUP 00003710 
gN QOB9 -"------------"'-1-0l"';;W.::.!.!U.G .OD3.lL-U--------------------------------------
!SN 0100 tFtPOINT!I~,JI.NE.-1 •• AND.POINTIIM,JI.LT.1.1 POINTIIM,JI=POINT!IM 00003730 

1oJI+L 00003740 
~LllJ.O? U4----------~~~~P-01N~J~ DOD3~L--------------------------------------

ISN 0103 YPT=Pn!~T!I,J~l-~P 00003760 
IS !II 0104 !F(~D.NEi-1.lNO.YPT.EO.O,I POINT(!,JMI= 00003770 

---------------------------'-"'OL'IILU .... .J.~1.l .0003.1.3."---------------------------------------
ISN 0106 IFIJUP•IR!GHTI 1011.1011,1012 . 00003790 
ISN 010_7 lOll 1~1 lr~.~JE.!!l'l!L'III.OR.J.N"'.JBNIL.NI.OR.N.NE.NSIDEILN-111 00003800 

--------------------------'--'-A.LL.,.'\IORI'~..L.L....lR. l I'; HI • II I P I 0000.38~U--------------------------------------
ISN 0109 C~ll NORMAL(I,J~ 1 L,IR!GHT,JUPI 00003820 
ISN 0110 GO TO 1013 00003q30 

---'-------'-"-"L..I.LLJ..L------llu.Ou1:...~:.-.JlJF_U .• .N.E....L!l.N lUU..D o I M. N ~ • II\ 'II (I N I • OR • N • N F • N S I 0 F II N- I I I G0.003 3.,.,.. ___________________________________ _ I SN OJ I I 

1 CALL tJOR'-1lLtl,J!"oL,IR!r.HT,JUPI 00003'151) 
!SN 0113 C-1ll ~:0'-"AL!!M,J,L,IR!G<iT,JUPI 00003860 

-------.1-"I:L-'OJ-IL-Iw4;o_ _____ 1uO..L.1l...3:>-.lL-"=.L~.l.!U . .G..!:I.!__ OO.OQ3B..lu._ ____________________________________ _ 
l~N 0115 J=J+JUP 00003q30 
JSN 0116 1020 Ar')!ST='lSOPTIIXe!LI-XVtr-111"'*2 .. (YEl!LI-Y.VINII*•21 000033'10 

------.II-'>S.lL.0..~.-1 .~.-1 .~-7 __________ _.._! "-F Ll.RC......E..C!-.a....L1?.ES.E .. .1.! I= pc q V.ull..!:.t...:ll ST . OOliOu_ ___________________________________ _ 
!SN 0119 !FIARC.GT.O.I PF.QP(LI=PcqV!NI•2.•R•~ARS!N!ADIST/2./RI 00003910 
ISN 0121 IF!P~qp(LI.GT.PERVt~+111 L=L-1 ~0003920 

____ ____._,~..12 I ~ ( ~!U'_(.LL r.T P c R 1/ It> :t.LLL..SO T 'l I 0 I 0 0.00YDu_ ___________________________________ _ 
ISN 0125 !F!l~C.LT •• 51 GOT~ 1030 00003940 
ISN 0127 IFIIYe!Ll-YCI.NE.n.l SLnP~=tX!liLI-XCl/!Y!liLI-YCI 00003950 

____ _lS~ .. OlZ9 ___ lF l I X!H L I :-XCI. N"-.0. L.SL0°.E.l? .. LYB lU.--::.'(C!LlX1llU:.X.CJ 00chl3'lo0. 



--

PAGE 003 

------~IuSwN~OL1~3~1L-_____ 1~0~3~0L-IL·~~(S_lnoe.~:.O.I Gn TO 1031 0000~970~-------------------------------------
IS~ 0133 X~G<~!li=O. 00003980 
ISN 0134 y~n<~!LI=-I~IGHT 00003990 

------~!~S~N~0~1~3~5~----~~~G~Q~T~~~1~0~10 00004000 
ISN 013~ 1031 I~!SL2~E1.N~.O.l GO TO 1032 00004010 
ISN 013~ X~OO~(Ll=JUo 00004020 

----------;l~S'-:N~0~:1._,3"-:9:----------:Y'lC=t_'-4 I'- l ==-0~. --------------------------------'---------::'0-=0-=-0-04'-0::-3=-0::--------------------------
ISN 0140 G~ TO 1010 00004040 
ISN Or41 1032 XN0°~(ll=JUP/DSQRTI1.+SLOPE1**21 00004050 

______ ISN 0142. _________ --:'Y'ICO."'(L l=-!Q IGHT/CSORT( 1. >SLOPc'UV 000040b0::---------------------------
!SNO_i_43 GCl TlJ-l010 ooo.)4li7o 
TSN 0144 1009 CO~!TI'IIJ~ 00004080 

----:'IS N 0 14 5 NC = '-/~ + 1 0000409:;:0 _________________________ _ 
ISN 0146 i'Ft~!-C.r;T .11 ·GIJ TO 990 O!l004.tOO 
ISN 0148 . l=l+1 00004110 

-,--~---'1 S N 0 }_ 4 9 X 'J.!L!.= XV IN+ 1 I 00 004120,.__ ___________________________ _ 
!SN 0150. Y!!ILI=YVIN+ll 00004i'Jo 
ISN 0151 GO TO 1020 00004140 

________ !~~ N 0 1 'i 2 9 90 C 'l'l T I N•. F 00 01)4 1 -;-50':-------------------------------
ISN 0153 R!TURN OOJ041~0 
ISN 01~4 EH~ ,OOD04170 

~OPT!O~S IN fFFECT* N~~E= ~AIN,OPT=OZ,LINECNT=57rSIZE=OOOOK, 

*OPTIONS IN EFF~CT• SOVqC E, EBCO I C, NOL IST, NO[IC:CK, LO t\0, NOMAP, NOFD IT,! Q, NIJX~EF 

• STATISTICS • SOURCE STATE~ENTS = 153 ,PROGRAM S!ZE = 4346 

~STATISTICS• NO DIAGNOST!CS GENERATED 

S3K BYTES.OF CORE NOT US~Q 

(") 

I 
I-' 
N 



-

LEVEL 21.7 ( JA~ 73 I OS/360 FD~TRA~ H 

tOMPIIEP OPTIO~S- ~~~c. MATN,QDT•02.1INECNT=51.SIZE•OOOOK. 
SOURCE,F!CO!C,NOL!ST,NOD~CK,LOAD.NDMAP,NOEDIT,IO,NOXREF 

C ***EVITS 4/28/7~·~·~**00MANUS, H. ••~ X3244 ••• 

DATE 76.175/11.54.46 

00004180. 
--------~I~S~N~OuOuOuZ~----------~S~IJ~~~~uo~c o~~~·~·~T~. ~--------------------------------------------------~~~~L-----------------------------------------

!511: 0003 ,·P.H'l!C!T pc,~L•'31t.-H,O-Zl, l'lTEr.J;R,.411-Nl 00004200 
ISN 0004 Cm~•tml 1~-1 P':1!'1Jl41,4li,XfH300l,Y£1!300l,Pf.RP 00004210 

----------:----------------LL-J.OQ.l,_l<t>QP .. lH3.0.DJ. • .:lllilB.lii.3.Jl0J.I&L-__________ --,----------'-------"1J0a!t2-'?_u_ ___________ -:--________________ _ 
ISN 0005 CO~~ON /0/ L~B~GI50lo~NENOI50l,XVI50I,YVI50l,NV~RTX,!MAXI,JMAX 00004230 
!SN 0006 COM"ON /F/ t~INI&Oloi~AXt60I,J~X 00004240 

--------L"-~ !.]N__.,o""'o"'ou1 _____ -,-_ __..c_a~Dl'LLA1..L_EUl:L£LUiJ.I.I E i>O 1 c, 1 I El 2. II SMU 0.!)_0_<)_4.25"'--------------------------------------
ISN 0008 00 q J=1,JMAX 00004260 
!SN 0009 NC=o OOJ04270 

________ .... 5~ 00 I 0 N.=O n '.)~.2.3•-"' "----------------------------
1511: 0011 !MAXIJI•O OUJ04210 
!SN 0012 IMINIJl=O 00004300 

_____ ___,I..__,~_N__DD_l__;,_ _________ D.':LJ.O _ _! ? .. 1 , l!iA..lU_ 0 0043 11l ________________________ -:-------

!SN 0014 !!'IPOINT(I,Jll 10.11.13 000tl4320 
I~N 0015 13 LP=i>O!NTI!,JI 00004330 
'S N 0 01 ...l.Etll!.....GJ__.__u_Xn£X.B..U P 1- I .ClDlt.J !t..U---------------------------
ISN 001~ IF!LP.LE.11 XO=O, 00004350 
!SN 0020 IFINC,E0.1.':1R.XO.LT·Ol r.a TO 14 00004360 

------''""s.N ... nu.z .P.D.L'lUJ ,_J~...? nono4310 __________________ -,--
ISN 0023 !FIXO.F.O.Ol GO Tn 10 00004380 
!SN 0025 IFIXD.eQ,1.l DO!NT(!+2,Jl=O 00004390 
IStJ 0027 I£UllJlE,l I POINT! I+L 11-0 OO.Oil.'tlt.O.u_ _______________________ __ 

ISN 0029 GO TO 10 OOOQ4410 
ISN 0030 14 IF!NC,cQ.1l GO TO 16 00004420 

______ _._! "-'~ ~LO!J.32 PY~1 P.O.l.I-J.lll.....J.l.::.L!U~l.O!l .O'l04.'t30 ________ '---------------------
C ***,.** PFCULIA~!TY *,.**** 00~04440 

ISN 0033 .LY=PY+1 000~4450 

---~~u_on3.~-----~~~o no~4~6U------------~--------
ISN 0035 IFILY.GT.ll YD=YBILYl-J 00004470 
ISN 0037 IF(J,E0.11 r.O Tn 17 00004480 

____ -J.SN 0039 -LP.l.=.!'1l!..III:UJ.., - OJU4.4.9u.· -----,-----:.____------------------' 
tSN 0040 PYl•IPO!NT(!,J-11-LPll*1000. OOOJ4500 

c *"'"'**"' PI::Clll!AR!TY U*,."'"' 00004510 
-------~I~$~_QD4~_._J _______ ~I~Y~I~=~P~L~-L----------------------------------------U .. 00U~5LU __________________ ~---------

ISN 0042 YD1•0, 00004530 
!SN_0043 !!'ILY1.GT.ll Y01=YBILY11-IJ-11 00004540 
t~N OO!t5 IF(.Y£ll-.G.I--O~E 0 I POT:IIT([. 11:0 OOiJ.,.l45.5;L_ ___________________________ __ 
ISN 0041 17 !FIJ,EO,J~AXl ~0 TO 18 00004560 
ISN 0049 LD?=i>O!NT(t,J+1l 00004570 

---l.S1LDJ.l50 P Y" = I poI 'ILL! , I+ I I- I D 2 Ltl..O..O QQUB,u_ _______________________ -,---

c ***•*"' PECULJAqJTY ****** 00004590 
ISN 0051 . LY2=PY2+1 00004o00 

---~~-~o.uo~s~'-------~vnz~·~------'------------------------------------~nao~04~----------------------------
tSN 0053 !FILY2.GT.11 YD2=YBILY2l-IJ+11 00004620 
!SN 0055 !FIYP2.LT.O,.ANO,YO.LE.O.I POINT[!,Jf=O. 00004630 
I 5" 0051 I 9 I E.!2.Cl1~~3J....O.._l__1; 000~6_4_u_ ___________________________ __ 

IS'J 0059 16 !Fit.EO.I'-\AX!l GO TQ 1? 00004650 
!SN 0061 tF(Oie~IXOI.LE.1 •• ANO,X,.N2.0,I GO TO 12 00004660 

---~I--"Sbl.00.6.3__ l F_U?.!)l~!..U..:-.L,.J.L.LL...Q_~OD. DOl NT (I +I, t.l,( I. OJ GO TO I 2 00.00.41>-?.u_ _________ -:------------------
!SN 006~ G0 TO 10 00004580 
ISN 0056 12 NC=I1+1-ll**'lCI/2 00004690 

-------15.'1 .. 006.7. ___ --"'l::,; H---------~- -------·---------- 0 004700---------------------

------------·--------
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------~~S~N_Q~Q~b~8~----~--~I7F~{~~7.~f7o~·~lLI~tM~TN~IuJ~I~-~t~------------------------------------------~0~00~47 IS~ 0070 T~AXIJ):f 0000~4~7~2~~~----~-------------------------------
TSN 0071 GO TQ 10 0000473) 
TS'II 0072 l1 IF! fiiC.E0.1 l PO TNT! I, Jl=1 0000474'-'•l'-------------~-----------
ISN 0074 10 CONTINUE 00004750 

·ISN 0075 IFII~AXIJ!.N!.OI JMX=J 000047b0 
T S 'I (10-=7.,:.7 ________ ----".9_!; m<r I ~It IE 00004770 

-----~I~S~'\1~' 0078 IFIFL~z~.~N~E~.~1-.~~~r-~,O~T~0~~271---~-------------------~000047~8~0~-----~-------------------
ISN uD!O WR!T~(6,t9l 00004790 

_____ .!5'11 'l:J 0 l 19 F8_f,:'_o;_!.l!. __ l __ S_I:IEE~-~!)~:.1A<'V', /l 000•)4~'?~ ------------------------
15"1 ~OSZ W'l!TEII>ol51 (J,I'I!NIJl.!MAXIJl,J=Z,J'1XI OrJ004!310 
IS•: OOR3 15 FOR~ATI' J=',I2,4Xo'l"'l~=• ol2o4X,'IMAX•' ,121 00004820 

______ __,!S_N 01).~4 21 CONT!'JUE ~OQQ4fl3':ll ______________________ _ 
!S'II 0085 R~TUPN 00004840 
ISN OOeb ENa 00004350 

•OPTIC'::; lN EFFECT* Na~:= 'IA!N,OPT=OZ,LI~!:CNT=57,SIZE=OOOOK, 

•STATISTICS* SOURCE STATE~;NTS • 85 ,PRQ~Ra~ SIZE= 1772 

•STATtSTICS* NO ~!AGNOSTICS GF.N~RATEO 

•••••• E~~ QF cnMPI~~···~·---------------------------------~9~9~K~e~v~T~E~s~a~F~C~Q~R~C~N~QLL~~L--------------------------------



l 

I 

LEVEl 2t.7 I JAN 73 I 05/360 FORTRAN H 

CQ~PIIEg OPTIONS- NA~~= MA!N.OPI•Q?,!!N=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
S~URCE,EBCO!C,NOL!ST,NnOECKolQID,N~~AP~NOEOIT,ID,NOXREF 

C ***EVITS 4/lS/76******00MANUS, H. *** X3244 *** 00004860 
ISN 0002 S 1 J90"tJIIN~' "ISO! li!NT.lNC, "=Ml(L_J11AX....i'-'-'--'-~~~~~-~~~~~~---.Dil0!t·...._._.._~~--~~~~-~~~~~~~~~~~ 
ISN 0003 !~Pl!CIT ~~AL•8!~-H,O-ZI, INTEGER•41l-NI 00004880 
ISN 0004 O!~!~S!ON !HT(4l,411 00004Rq0 

~~~~~Is~~~o~o~s~~~~---·~·~~------~~ .oo~9Du_~-~~~~~~~~~~~~~~~~~-
ISN 0006 1~=1-INC OUJ04910 
ISN 0007 25~ N=N+1 00004ql0 

--~~~~I~$~N~Otu0~0~BL-~~~~~LEL~-li-W~~.~•£7n6~5~1~~-~~~----~~-C-~~~~~-~~~____DOOU4930 __ ~~~~~~~~~~~~~~------~ 
ISN 0010 265 EOR~lTI 1 1 ') 00004940 
!SN 0011 !S=!B+!NC 0000495~ 

------~S.~nlL-______ ~__lC:!UA~~~~-~~~~~~-~-~~~~~~~~~~~~~~~~~~QDD!t~~·~~~~~~~~---~~~~~~--~~~-
!SN 0013 IF!I~ftX!.GT.T~C*NI !E=!N~*N 00004970 
ISN 0()15 I'=! l~n.E0,\1 \I'HTI0(6,2631 I !,!=Tfi.IEI 00004980 

_____ _._$ N .... OO.l L-~~~~~-'-E ll ~ -E0.21-W!UJ !:1..b.o26.li_LL.l..=ll .. J.c"-'-~-~~~~~~-~~~~~~..u0.004 990.--~~~~~~~~~~~~~~~~~~-
ISN 0019 IF! ICC,fQ.31 WRITEI20,2631 !I,!=TB,IEI OOU05JOO 
IS'II 0021 IF! H:C..E0.41 WRITF.(6,267l ( I.I=IR.IEl 00005010 

~~~~~~_QOL2~3--~------~DQ_2b0_J~~~~~~~~~~~~~~~--~~------~-------~-----DD005CL.U-~------~~-----~~--------~~-----
ISN 0024 K=J~lX-J+l 00005030 
ISN 0025 IFIICO.EO.tl WlliTcl6126tl K,IINT(!,Kl,l=II'I.JEI 00005•140 

~~---ll!IL .. .002..L-----------'-.fl.lC!l.EQ.2LWR!.lEl6,2oLL!L.J . .lNLl.L·.KJ..J-=-Ul.~1:..L---------,.~---------DOOU505.u_~~---------------------------------
ISN 0029 IF!I('J.E~.3l WRITEI20,261l K,(!NT(I,KI.I=IB,!El 00005060 
!SN 0031 TE!!CO.F.0.41 WRIT!'I6,2661 K,ll:>!T!I,Kl.!=!S-1!:1 00005070 

~~~~~I~S~N~O.u0~'~3L-------2~6~0~rc~~UE----~--------~--~~----~------~~----------------~----~'ODOS08.u_ ______ ~~----~----------~~~----~--
!SN 0034 261 FOR~~TI1X,!2,1X,55121 00005090 
ISN 0035 262 FO~.-~t\TI/,1X.I2,1X.l4F8.31 00005100 

-------LIS>-JN__1l03n6-------LZ1!>6.:>3 cnl'~'1A.i.l.L,/...X . ...S5.12.L--------------- 00.5.1L.'"'-~-------~~--~~~~----~--------'---
ISN 0037 264 FQo~~T(/,1X,14!8l 00005120 
IS~ 0038 266 FOR~AT!//,lX,I2,lX,l9F6.3l 00005130 

------~S.N.....1l0.:>3"-9-------Lzbb.L7 . ...£.QR~AH../~U,.l.91.b.L-----~~------~~----~~------~--~----~~-----U0..00.5J.lt.O, ____ ~--------~--~----~~--------~-
ISN 0040 IF!!~&XI.GT.IEl G0 TO 259 00005150 
ISN Otl42 RET!J?.Il 00005160 

----~~.Q4._3~~-----'---~ct>1D---------~~.......,-----~----~--~----~--------~~------~~-------OU0.1).5.l.7..Jl--~-~----~----~--~~------~~--~ 

•O~TIO'IIS I~ EFFECT* N~~E= MAIN,QPT=02,LINECNT=57,SllE=OOOO~~ 

so''~ CE, egco1c 1 NOLI sr, NOD EC K, LOAD 1 NOMt.P, !-lOEDIT 1 1 o1NOXREF 

42 ,oggr.QA~ SIZE- 135' 

~STAT!ST!(S* NO C!AG~OSTICS G~NERATED 

****** END OF CO~P!LAT!ON *****• 103K BYTES OF CORE NOT USED 

---·---·--~-----~-

··--~-~-~-----------------



LEV~l 21· 7 ( JA'I 73 l OS/360 FORTRAN H DATE 76.175/11.5~.50 

CO~Pll~R OPTTD~S - NAME~ MA!NLOPT=O~,LTN~CNT=57.Sl~Z~=~=~070~0~0~~~~~~~~~~~----------------------------~--------------------­
SOURCE,E8CDIC,N"LIST,NODECK,L~A~,1J~A~,'I~E~IT,JO,NOXREF 

C ***EVITS 4/28/76***~~•o~~ANUS, H. ••• X324~ *** 00005180 
________ J-s~~N~O~Ou0u2~----------~SU~ROUTI'IE O!SPLR!A, IN~!~A~C~~~~~--------------------------~0~0~0~0~5~1~9~0~---------------------------------------

JSN 0003 l~PLICIT REAL*9!A-H,O-Zl, I'ITEG~~*41l-Nl 00005200 
ISN 0004 Ol~~'ISION A!41o411 00005210 

------~~~ N=O OOQQ~2~20~-----------------------------------
ISN 0006 I~=t-l'IC 00005230 
ISN 0007 259 N=N+1 00005240 

------~~SN OOO~~------~~~~~F~(~N~.GT.11 W~IT~!6 2651 000Q~2~5~0~---------------------------------------
ISN 0!)1-0 255 FQ~'-IATI'1 'I 00()052'>0 
ISN 0011. l!=i~+INC 00005270 ---------=' S N 0 i')l 2 I f = ! 'l A X I 00 0•) ?.?JI::,()--------------------------'------------
ISN 0013 IF!T~AXT.GT.INC•NI IE=INC*N 00005290 
ISN 0015 IFI ICD.EO.ll WRITEI6o2631 !I.I=IB,IEI 00005300 

:--------1 S N 00 17'::-----------7--'1 FJ I C_O. E 0. v._~lJ£J_hf~'!._l_lLt_J.-;=;-cl~qi--!-'I'-'E;-;l~---------------------------;O~O,:-;OO 53 1o--o0~-------------------------------------
JS" 0019 IF!Tt.Q.EQ-31 WR!TE!20.263) II,I=IB.IEI OOOOS320 
IS" 0021 _IFI!Cn.E0.41 WR!TEI6,2671 !!,I=IB,IF.I OOD0533•J 

------~_s_•: 00_23 DO 260 J= .IV.AX OO_,'lQ_?J.4::70---------------,---'----------------------
lSN 0024 K•JV.AX-J+1 . 00005350 
ISN 0025 IF(!CO.F.O.ll WP.!TE(6,261l K,IAII,Kltl=!B,IEI 00005360 

_______ t. 5 ~:UN n _f. uc Q, ~-o, ~ L ~.!:.IJ:f.l6 .t ~6 __ 2_l___f_!_!.!..li!l<l . .tJ = 1 s • 1 r: 1 o fl\l,, ~ ~ ? Q, ___________ ~--------------------------
Is~~ OOZ9 !F(!Cn.EQ.31 WRIT!:I20,2'>11 K,IAI!,KI,I=IBolEI 00()05380 
ISN 0031 IF!It:C'.E0.4) WR!TE"!6,266) K.IAI!,Kltl=IB,IEI 00005390 

-----~~-~ ~ ~;! ~ ~l ; ci~ ~! ~:! ~X ,I 2, 1 X, 55 ! 2 I gg g~~-t-"-~-"'g----------------------------------------
ISN 0035 262 FO~~ATI/o1Xol2o1X,14F8.31 00005420 

________ t...,SN 00)6 2b3 FQ~.!~~-~ LLd:)(• 55! I 09.Q...t1_5_4L3><.0 _____________________________________ _ 
lSN 0037 264 FdR~AT(/,1Xol4181 00005440 
lSN OOjS 266 FQP~ATI//,1X,l2,1X,19~6.11 0000545~ 

-------~~3.9 2!,7 F0°"Al1L.d.~__.__l q !61 _O_QQ2.'!..!>0'!,----------------------------------------
ISN 0040 IF!l~AXI.GT.!EI GQ TO 259 00005470 
!SN 0042 RfTU~N 000054~0 

--------~)~S~N.~~~---------~~--------------------------------------------------------------~~~'L9~-------------------------------------

NAME= ~AIN,OPT=02,L!NECNT•57,SIZE=0000K, 

50URCE,~BCD!C,NOL!ST,N002CK,LOAD,NO~AP~NOEDIT 1 1D,NOXR~F 

-----~~s~T~A~-~r~I~s~T~!~c~s~•~----~~O~I~JR~C~E~S-LT~~EuN~T~S~=~---~4~2~L•~P~Rr~-~G~B~A~~~Sul~z~E~=~----~1~35~------------------------------------------------------------------

~STATISTICS* NC DIAGNOSTICS G~NERAT~D 

***•*• END OF CO~PILATION •••••• 103K BYTES OF CORE NOT USED 



l~VEL 21.1 I JAN 73 I OS/360 FQRTPAN H DATE 76.175/11.54.51 

--------.J.C..LOJ...''"-'·""-J...I.LEJ! OPT!CNS - N\''== "AlN.OPI=02.! !NFC'III=57 0 $I7F=OOOOK, 
SJU?CE,ce~OtC,NOLIST,N1CECK,LOAO,NO~AP,NOEtitT.tD,NOXQEc 

C ***EV!TS 4/28/7~•e••••OOMANUSo H, *** X3244 *** 00005500 
-------l.S.~ a o o z 31 ccr. ~ons~~----~-----------------

IS~ 0003 l~PLtCIT "~~L*~I!-H,O-ZJ, tNTEGER•411-Nl 00005520 
ISN 0Cl04 CQ~~n!'J 1:1 tVE~TX(50),YV~RTXI50l,YTUP~S,N~~~D 00005530 
IS !\I 0005 ...... ____ _u:J~~~lL.LC'L~= =r;1 5~'ill..l2J)_LJtll13.1ll..LY.Y.l.5..C:L.!iY..=.il.ll• I ~AX! • I"'A X OOom~:t.~"------------'----~-----
t s !'J 000!;. C~M~~~./E/ ~MATC~oMATC~Illlol!~GI50I.LEN0(501,K5IDEI50J,PE~V(50l 00005550 
tSN 0007 C CM'-IQN. I >,g I .'.l ':I 1 ')I • 3 Jr; I l(l I , C IN II 0 I , 4 IT I 1 0 I , 1:! I Tl 10 I , C 1 T I 10 I , PIN ( 1 :l 00005 5 50 

---------------LJ..DP:UOiL::.l.'iLlOL,];f'L'J OO::l0.55 .. Z"-'---------------------'-
ISN 0008 Cr""'J"l 1r;r.1 ~i··;llOl,fl·l'l(101,CO"li10J,AOT(101,f\OTilOI,CC'TI101,PQUTI100005530. 

101,10~1101,=1~1101.NPOUT . 00005590 
S!L01l03 "------'-C'-'0"""'·'~~a.2.1~"?, > 3. cp 5 ·'U X, "T 1 £-..ll. c YNI n, VlSC OS, II~ EX, IT MAX 5{1!} OD.S.!>.'-'-"'----------------------, t S N 0010 CC'"'~I:J~! /47/ FL !'<,FLOUT,~PQ,FL1, FL2 1 ITSI"AX 001)056:0 - ISN 0011 OAT~ IT$4ftX/O/,FLl/O,/,FL2/0,/ 00005620 

Q"'\ .'LO.!U. 
15"1 0013 c t S r~ 0014 

~----------~AI~------------~~0*2/,NVJ]LLXLQL__ QQOSD3u_ ______________________________________ __ 
04TA XV~qTX/50•0,/,YV~~TK/51)~0./iYTU~~S/40./iN~q(Q/1/ 00005640 
OATh AIN/lObQ,/,a[~/10*0,/,C!N/l,,q•n./,fttT/lO*O./,BIT/10*0./, 00005650 

.:A> ISN 0015 
tTl 

------u.-1 IL.lO~O. I ,E.L'l/1 0*. 0&/.,N~l!lll!lL.~NLLO~O • .l.,.EI.:IILlO! lA OC·05b6.1J.. _____ -:--------------------
OATh A0!~/lO~o.t.~O~/lO*O,/.CON/1,,q*O,/,hOT/10~0./,BOT/lO*O·/• 00005610 
lCOT/10•0,/,~J~T/lU*U,/,NPaUT/O/,OJN/lO*O•/,~ON/lO•t./ 000056E~ 

ISN 0016 . .r..o. ______ .....J.JDA.T .LR.E.LAXLQ&L •. E.2S.MlU.ll...L •. Ll.'iA.X.SL250L....Dll~E, P..E.YNl..!h.\ll..S.C.O..S..~.O.OQOS 6 90 _____ ___,_ ______________ _ 
lO.,o •• t •• O,/ 000057CO 

f" tSN 0017 EN~ 00005710 

NA~E= ~4!N,O~T~02oliNECNT=57,SIZE=OOOO~. 

___ .. D.!!.I.l.C.'l.S-.1~.£.E.C..U.---~S~QWl.CE~C.!U.C.o.N . .CU.5.I~.II!01l EC.Ko.L.:l.AD .. IIIO.'!.~LNO E.ili..T . ..J.O ... NC.X.J:U:L.. ____________________________ ___ 

•STAT-ISTICS• SOURCE STATEMENTS = 16 ,PROG~A~ SIZE= B 

*STATISTICS* NO DIAGNOSTICS ~EN~qATED 

.. u • • • EN o ac c D'1 p 11 ll~1!.2·~~*!.....---------------------.U.l.l11.K-IlBJYJT.fE~S>-~.DuE:....t;C...L0llP!.JFo......NI!Iu.L-u:.l:.ll"----------,-----------------

... -------------------



, -Ci" 
c 
~ 
fTl 

(' -r-1 

LEV~L 21.7 I JA~ 73 I OS/360 FORTR~N H DATE 76.175111.54.52 

--------------~C~O~~~P~I .. L~R OPTIO~S - NAM~= ~A!N,QDTzQ2,LINEC~~~T7.=~577~,~S~T~Z~E~=~0~0~0~0~~~~~~~~~--~-------------------------------------------­
SOU~CE·~~COIC.N~LIST,NOOEC~,L~dD,NnMAP,NOED!T,IC,NOXREF 

c •••EVITS 4/28/76***~**DO~'~US, H. ••• X3244 ••• 00005720 
------~~~~~-----------s~u~R 0 ourrNe N~~~tLit~.L.r~r~~Ju~,2'~~~------------------------~o~o~Qo5~7~3~o~--------------------~---------------

IMDLtcrr o~~L*81A-H,C-Zl, l~TEGE~*41l-Nl 00005740 
ISN 0002 

· IS 'I 0003 
ISN 0004 ~OM~1N /G/ LN 00005750 

------~~~~~----------~C~r~v~~~~/ XC,~~~O~Q,SL0°~,SLCDELr5GNX,SGNY,N,~SIDsrARC,R 00005~7~6~0~-------------------------------------
COM~l~ /DI LNAEGI50l,L~E~~ISOJ,XVI5DJ,YVI50lrNVERTX,IMAXI,JMAX 00005770 

ISN 0005 
ISN 0006 
ISN 
IS'< 

COM~O~ lEI NM~TCH,MATC~ILLlrLBEGI50JrLENOISOJ,KSIOEI50J,DERVI501 00005780 
-"------------,--"'c.o_~~f1~_(.M '-'5"~.C z.'lr. 1 ! v~'J!l..!l9.!. .. 9.ls_rN !2 8'11· PtoP_PN l.~i>.!..t.!2!:.!D:> 1 2ao 1. oooosHo 

11 '31-11 2SOJ, J 'l': I 2 Nl, NS IDE! 280 l, ~>LN 00-00Se.()u 

0007 
OCQ!I 

ISN 0009 IF IIPIGHT.N~.OI GO TO 301 00005810 
--------~~~~----------~~N=Xy~~_!_ 00005~20~-------------------------------------

YN=~FLr.dT(Jl "00005830 
ISN 0011 
rs~ 0012 
ISN 0013 GQ TO 302 0000594~ 

----...,..--3"-'0"'-1 lfJ.J•J!:_,~;_,_Q_l_ GO T'l 303 _()0y05'15_()· ___________________________________ _ 
XN=JFL'1t.TIIl 00005ebo 

l SN !2QH. 
!SN 001b 
ISN 0017 Y~I=YVI~I 00005870 

~----------~GO I2-JQ2 _ OQ00~~8~0 ____________________________________ _ 
303 IFI~RC.GT •• SJ GO TO 304 0000589~ 

'~-~_QlS 
IS!IJ OCJ19 
ISN 0021 XN= ( SL•JPE*XV1Nl+SLOPE1>~<0FUJHI ll+DFLOATI Jl-YV(NJJI( SLOPE+SLOPE1l OC'IJ0590C 
.SlLM.lZ ~----------'Y-'-'"'-~5.10;>~-~-um :-x.v_LfS'.U • vv' "~' JlQ oos_9_l.c. _________________ _,_ ________________ _ 

ISN 0023 GO T~ 305 0000592C 
ISN 0024 304 DENO~=nSQQT(!DFLOATill-XCl**Z+IOFLDATIJl-YCl**21 0000591C 

______ _.X"-'N-'== ..!_C_ ·~-.1 Q_flp_t. T I£ I -XC l/')ENO~ OOOQ29_4:-'C:;:--------------------------------------
YN=YC•R*(')FLnATIJJ-YCl/"~NO~ D000595C 

!SN 00_2.2_ 
ISN 0026 
ISN 0027 !F(d~C.t.T.1.51 GO TO 400 0000596( 

___________ ! ~1<-'l::.!Y_t~.!.l.J--~N-:WJ .. ~Lll.· t;L_O. I Gn TIJ 306 OOQOS_'U~C-------------------------------------
IFIIY~-YV(N+2li*IYN-YVI-~IJ.GT.O.J GO TO 306 OC0059SC 

IS~£!79 
I SN 0031 
I SN 0033 GO T~ 302 0000599( 

'-'->.-"-------"'4"'0"'-0~1-::-F! !..!N- Y,Y.l~t.lL!.!J..X N-XV~-· GT • 0. !' G 0 T 0 3 06 QQJ)Qo ~ o_,_,r~------------------------------------
IFIIYN-YVIN+1ll*IYN-YV('I-1ll.GT.O.J GO TO 306 0000601C• 

5.~034 
ISN 0036 
ISN 003!1 GO Tn 302 0000602D 

~~----~3~0u5~I~F~I~l~~Tr.HT.~AN~~IT.XVINI.O~N.GT.XVIN+llll GO TO 306 OOQQA~O~O---------------------------------------
IFI IRIGHT.EQ.-1.~NO.IXN.GT.XVINJ.OR.XN.LT.XVIN+1lll GO TO 306 00006040 

.S.!L!lil '\9 
IS~ 0041 
ISN (1043 IFIJUD.E0.1.6~D.!YN.LT.YVIN).OR.Y~.GT.YV(N+1lll GO TO 306 0000605~ 

""-----------..._I,_F_,_I J.')_!:_,,l:_~~~· ( YN,t. T. YV( \1 I .OR. YN.LT. YV( 'H 1111 G'l TO 306 OQ.Q.f)~Q-':6-"':0-· --------------------------------------
302 LN=LN+l 00006070 

IS N D.Q.45 
ISN 0047 
ISN 0048 DISTNILNI=DSQRTI[XN-ll*~2•1YN-Jl**2l 00006080 

---------::-::-:---::-:-::-::-----...>o...-'*'-'*:..:*:.;o"'-:*:-_:"-* U H E_~f__l_S,_ PI CUT 0 F F * ** * 1< * ~ * * * "'* * * * *"' * ~"" * 0 Q_Q.j)_Q_ 0_2,_~ ------------------------------------
ISK 0049 IFI~ISTNILNI ,GT •• 1J GO TO 307 00006100 

c 

TSN 0051 LN=LN-l 00006110 
I SN O"-Q.._5.._;? __________ ...,.G.'L!lLlQ6 00(!9~1.2•) 

------~~~S~N 0053 307 X9N(LNJ=XN. 0000613~-~)-------------------------------------
ISN 0054 YBNILNI=YN 0000614) 
I ~N QQ<;5 Nq"c. N =~ O_Q_Qhl2c.L...-------------------------------------
ISN 0056 IBNILNl=l 0000616) 
!SN 0057 JB~ILNI=J 0000617J 

-----'---I'-'S"-'N_,_.J)_rl 58 · 0 F I 'lPJ L N l = 0. 00 O..Q.Ql B<;LJd_ __________________________________ _ 
!SN 0059 IFIA~C.LT •• 5J GO TO 308 0000619) 
ISN 0061 DF!DPILNl=1./~ 000062~) 

______ _.I~S-"JNc_Qfrfl.Z._ I.£1.]5:~~,_U..__B_l DF lOP I LN I= -1.1. O.Q.Q.fHtZJ-':'0~-----------------------------------
ISN 00!>4 308 AC!S=DSO:lT ( ( XN-XV( Nll**2+(Y~-YV(Nll**2l 0000622:0 
TSN 0065 lF(dRC.LT •• 51 PERPNILNI=PERVINH·ADIS 0000623-') 

_____ lS.N ...QJlQ.7 1HABC .•. GJ ..•.•. 5..L.P.E.B~.NJ L~tJ=::>£.R.V.ll!J...±Z., •~3.SJ1£.l!.D..I.S.LZ..IR I 00.0!1(>2 ·"'·'"--------------------------------------



·. 

PAGE 002 

------~~~s~~g ______ ~J~0~6~r_a~·~·.LU~t-----------------------------~------------------------------uu~~~2~5~DL_ ____ . __________________________________ _ .. TSN.0070 PF.TU~N 00006260 
TSN 0071 ~~D 00006270 

·, 
~AME• ~&INoOPT•02,LINECNT•57,SIZE•OOOOK, 

----"*-'-'D'-"'D Il C!lS_! "'N'-"F_,r:::.cFC!:eCI.c..JTL!*'--------~SuOuii-"'O.I.(C:.C o..Ell..CD I C, N!)l I S T , M D.D.Ec:.JL.UJAD..o..b:.QliA.E..o.~"r..:.;F::.!D~!I....._ • .1.! uD,_. raN.'-l0CJIX.3!!..r::F:.cEc__ _____________ ---.,.----------------'-------------------------

•STATISTICS* SGUiCE S!ATEMENTS .• 70 ,PRO(;UI-! Sl ZE 

*STATISTICS* NQ DIAGNOSTICS GE~E~ATED 

~t•411•** C~!" QC C')IW!pi! AITON·****** 

------------------------------------·----

-----. ---- --·--···-···--------



.., -
"' c. 
,0 
rn 

..... 

LEVEL 21.1 ( JAN 73 I OS/360 FQ~TR~N H DATE 76.175/11•54•54 

CO~Pl!~~ OPTI0NS- NA~E= MA[N,OPT=O~~I~~C~N~T~=~5~7~,~S~I~Z~E~=~O~O~O~K~~~~~~~~----------~------------------------------------­
SOU~CE.~BCC.TC.N0LIST,N~OfCK,LOAD,~Q~AP,NOEO!T,IO,N1XREF 

c ***EVTTS 4/?8176******DOMANUS, H. *** X3244 *** 00006280 
SUB~IJUTI ~;E Bt1!J"JD OOQ_Ob290 
IMPLICIT ~EAL•B(A-H,O-ZI, !NTEGE~*4(!-NI 0000~6~3~0~0~-------------------------------------

ISN oooz 
ISN 0003 
ISN 0004 COM~ON /A/ DQ[NT(41.4li,XSI~OOI,YB(300I,PE~P 00006310 

--------:"7":"--:c::-:::-=-------------'1~:lQ_I)J....r_,':NIJPU.( 1:?.9J_,n!_?DM( 3Q_I)_l.Jl:!l 00!)_9_~ .. 20._ ____________ ,..--------------------------
CC~~QN tnt LN9EGC50I,LNENDC50I,XV(501,YV(501,NVERTX,IMAXI,J~AX 00006330 ISN 0005 

ISN 0006 (1M~0N IE! N~ATCH,U.tT(H(lllolB~G(501,LE~DC50I,KS!D;(50l,PERVf50I 00006340 
IS '-1 0007 .._,_ __________ _,.C O~'!::l~Lg~-~~",'J! _2_!3_Q lt 'f.I'.~J..l.!l.OJ...t..2.li!_I·H ~.I!QJ..,_EJ;R PN.!.?J!Ql.L.Q.E..!Q.P__j_£_80 I, Q.Q_006 3 '?.9<---------------------------------------

1II'.~(280J,J~N(280I,NSIOE(280I,NLN 00006360 
ISN 0008 CQY.Y.ON /88/ AINCIOI,Bltl(IOI,C!NilOI,A!TtlOI,BITI10J,CITt101,PINC1000006370 

11 .PI'lL!..QJ....r_~!il!.!..lQJ_,_!II.!'.l~l OQQ96HO 
--------::-:-:--:::-::c::-::c----------''-:C~OM'IQN IU..I Af)'J( 10 I, !31N (I 0 I ,CON ( l 0 I, AOT ( 10 I, BOTilOI ,COT( 10 I, POUT ( 100<)0639~0-------------------------------------ISN 0009 

lOI ,D011J( 101 ,Er)N( 101 ,NPIJUT OOOOF,400 
--------'''-'S'-'N~_,0"-'0"-1,_,0..__ _________ C 0~'~:1:i_L~_!_.2_fi_L)O•l.Lr.JJe.UOOlr Vfl I 300 I__,OB I 300 I 0.99_0~_41,0 ------------------------~------------

lSN 0011 CC.""'l~l IE"! S!'.'l(2'lOI,OB'll7.801 00006420 
ISN 0012 ccu~1N IFF/ 01101 00006430 

____ _,,~s. ~~ ~!La..._, 3"--________ _.:CD.~:i2!L!.G !i/_..C.':!..~ <>_t. lh H A« u !lil_Q9 f2HO'='--------------------------------------
IS~ 0014 Co~~1N /All 0(4!,4ll,S(41,4ll 00006450 
ISN 0015 CC~~~'l /A2/ U(4!,4li,VI41,411 000064~0 

----~ S N 00 16 C n~ '-ln~_LA~ ~.~.l!:!.lH l.L 't..l.L . Q009!+ !.OL--------------------"------------------
ISN 0017 Co.u~111J /A 51 SXC 2801 ,SYI ZBOI ,()X( 2801 ,QYI2801 ,UX(2801 ,VY(2801, 00006480 

1LOXI~801,LJV(280I,QX(280),0Y(280J,NK 00006490 
______ l.Sl!__QllJil,_ ________ C':-0.~'1)~ . ./ ~.?:l.J~! ~I,E._L.Ilt~h.';.~.r_, r:l.L.f.L .. ?....r..ill~AX OOO.'l6~Q.~,-· -------------------------------------

15~ OQ19 C0~'-10~ 1g11 VTBNI2fiOI,VT~(300I,VN~N(2801,VN8(300I,ONDTC3001 00006510 
ISN 0020 lFIFL!N.NF,O.I GO TO 105 00006520 

_____ __.x...,s~zz D r_,__la_Q.J...=..L."' Q{Hl9.'B.O'-----------------------------
ISN 0023 OBILI=O. 00006540 
ISN 0024 SBILI=O. 0000655C 

______ __,I..,S~Q' ll.~_li.=D_.__ .Q.9 ... 0.6.2 (!(:,·_ --------------------------------------
TSN 0026 VTRCLI=O. 00006570 
ISN 0027 DNOTCLI=O. 00006580 

____ __.1..._( K.. QQ.2 .U!LtU.:..O.. OOQ065'!C•----,----------------------
ISN 0029 100 VB( Ll =0. 00006600 
ISN 0030 105 DO 101 LN=l,NLN 00006610 

----~~N 0031 VT~~LL~~- QQD~~fi2 .. ~------------------------------
ISN 0032 VNB"liLNI=O. 00006630 
ISN 0033 101 OBNILNI=O. 00006640 

___ _..S1L.0..034 I F.I£U.&'= . ._U GO TO 591 _QQ0..611.5..0"-------------------------------
lSN 0036 NnR=O 00006660 
ISN 0037 NIR=O 00006670. 
tSN 
IS 'J 
ISN 
!~ N 
ISN 

00}£8 __________ ~N7P~I~=ND~ 00006~h~R2--------------------------------------
0039 NDO:Nr1UT+1 00006690 
0040 OC 500 N=1,NVE~TX 00006700 
0041 KS=KSLl£. N OQ006710 _____ :----~---------------------------
004Z 400 FOR'-IAT(' N=',I2,' L8EG=',I3,• LEN02 !tl3,' LNBEG='ti3,• LNEN0=•00006720 

1.I31 00006730 
-----~I~SN n043~ ____ _.:4~0~1L-I:F~~Q.4,0'\,KS.FQ,l4.0~.KS.EC.7.0R.KS.EQ.171 GO T0_2Q1 00~_776~7~4~0---------------------------------------

ISN 0045 !F(KS.EQ.5.0R.KS.EQ.15.1R.KS.EQ.!.Q'<.KS.EQ.181 GO TO 502 00006750 
ISN 0047 GO TO 500 00006750 

------~I._,s .. 'l QD.:t'3 50 l N I .f.~.~ 00 Q'lQ !.70 ___________________________________ _ 
IS~ 0049 lFI~IR.EO.OI ~IR=N 00006780 
IS~ 0051 G~ T~ 500 00006790 

__ .... t S>.:s..Jl':l 52 5 0.2_'!QE.:.::J + '.2t'.0.06 3.0.!1. ___________________________________ _ 
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------~~s~N~O~QQ5~3L-----------LI~P-~D.O! NOB=N 00~.~~~----------------------------------------
!S~ 0055 500 ~C~~~N~~ 00006820 
ISN 0056 OJ 620 N=1,NVEQTX 00006~30 

ISN Ou0~5~7 __________ ~~~s:~~L2F nD06~~----------------------------------------
IS~ 0058 IFC~S.E0.6.0R.KS.EO.ll GO T0 621 00006850 
ISN 0060 !FI~S."O.'I.OQ.KS.E0.191 GO TO 622 00006860 

--------L'~s~.6z r,~ ra_620 ~06B~L----------------------------------------
'sN 0163 622 I~I~SlDECN-1J.NE.9.ANO.KSID~IN-11.NE.191 N9=0 00006880 
ISN 0065 N9•N'1+1 00006890 

____ _r_sN_ 00 ~ FJ ~19 •. G L l_l_U~ EG llil.:~ 0.00 69 QO ______________________________________ _ 
15~ 016S IFC~9.GT.ll ~N~EGINI•O 00006910 
!SN 0070 !F(•;'I.~Oo\1 N9!3=N 00006920 

___ __.._5~..1l.IJ.l :::;0_lt;.:13.1:~ill !lOQ69_;,'c.L.------------,,.---------------------------
!SN 0073 00 623 ILN:?,NLN 00006940 
ISN 0074 IF(PC~PN(ILNI.GT.PERPILENDINIII GO TO 624 00006950 

___ __.._.s N . ....OO.l b 6 ?3 c r~:I...l!.:U L .. 00 .00~ 9 6.0 ____________________________________ ___ 
ISN 0077 ILN=ILN+! 00006970 
I~N 0078 624 LNEND(N9~l=ILN-1 000069d0 

------~-ll..079 IF l.J.L~ o.G.L.~LlH I NFNO I N981 :NI N nQ'.)!J.6.'1=----------------------------------------
ISN 0031 GO YQ 620 00007000 
IS~ 0092 621 LS1:Lecr,(Nl 00007010 

_____ ..__,!:J_Q0!!..3. .L.E.l.:L..S.'H~ I ~.1 OOvJ.O.z,..: -------------------------------------
ISN 00~4 DO 90 L=L~1 1 LE1 00007030 
ISH 00~5 !C(PERO(LI-PERPN(LNBEGINJI;GT •• 91 GO TO 91 000070~0 

-----~~- 0037 90 C ONT P•!JE.. .OO.O.Z.05.1.L _____________________________________ __ 
ISN Oo~q 91 LBEGI~l:L-1 00007060 
ISN 00~9 LC~Q(N):LREGINI+lNEND~NI-LN~EGIN) 00007070 

-------.L>.~L . .O.O.;JO 62Q....L£L.''lt.l~U..C: OOOil.tO!!v.• ------------------------'----------------
ISN 0091 IFI~LZ.NE.O.l WRITEI6o4JOI IN,LBEGINI~LENO(NI,LNBEGINI,LNENDINioN=00007090 

11,NV~RTXI 00007100 
---------'-·5.1Ul.0.9~-----...LE1..EL1.'J.NE-O-J 0007.1 l_Q. ______________________________________ __ 

ISN 0095 CALL L~ANGEINL,NIB,NIE,PERP,LINR.LINEl 00007120 
ISN 00~6 CAll LQANGE!NL,NO~,NQE,PFRP,LOUTB,LOUTEI 00007130 

-----!'..SlLJl097 ..CALL.L:..ANG.E.UJUI.,.lli.I..B....N.l..E....2..E..B..etL.LIIIINB,l NHJCJ _QQ_OO.H'tOr ___________________________________ ___ 
ISN 0098 CALL L~A~GetNLN,NOB,NOE,PERPN.LNQUTBoLNOUTEI 00007150 
IS~• 00'19 PE"'3=i':C 0.VI~ll31 00007160 

___ ---.Jw.N_O.LDO f"Ht,~=P~pvC~)-PC<> O.O.Oll.l.•·..._ _______________________________ ~-----'--

15~ 0101 !C(C4A~L.E1.0.1 CHARL=CHARL1 00007130 
ISN 0103 IFCFL2.NE.l.l GO TO 590 OOOn7190 
I 5"1 01 •J5 11.3..lif..l.0...5.5..1.1 I Pill. L HE.. l N I Wl.l N IIIII= .1 Ql!T!l.LIJIII~ .1 NOUTB.I NOlliE O.O.OQ.l2.0U-------------------------------------
ISN 01Q6 590 WRITEI6,5S21 CHIRL,PERB 00007210 
ISN 0107 552 FQQ~ATI' CHARL= 1 ,f8.4, 1 PERB IN= 1 ,F8.41 00007220 

-------LI.>.SJ.'tN_Ll.l.QB 551 Fn~L'..l _ _L!.~.=...!.,,_ll....!.... .. U NC:t ,Y ), 1 I N.~..U..' I NINE=• .13 • 0.0.00 .. 123'-'--------------------------------------
1' L'11JT~='.t3,• LOUTt==•,I3,• LNOUT!l=',!3,' ':.NOUTE:',131 00007240 

ISN 0109 Lle1=LINE+1 00007250 
-----'.S.~....O.U.u... _____ .L..:..,:,..,.c L'O.LOU.tE~ .. L Ou:) 72 _s • ......_ ____________________________________ _ 

ISN 0111 LNIE1=LN!NE+1 00007270 
ISN 0112· LNO~l=LNOUT~+1 00007230 

------.Jw.tLJl Ll.B.L=..Ll.U!l::-. OOJ.729u.• ---------------------
ISN 0114 LC~l=LOUTe-1 00007300 
ISN 0115 LNI~l=LNINB-1 00007310 

___ --l.S!LO..l.l<>------J..:~ClSl:.LN!J.UI..:l!l..:-c..li ________________________ ___, ___________________________ -!J, .u.J0.1.3Lll--------""--------------'------------------
!SN 0117 CALL NOSL!PIL1El,LOB1oNL,O.OOl 00007330 
15111 0113 CALL NI)SLiP(LI)E1,L!Bl,NL,1.)0) 00007340 

___ __..S.!L 0119. C ALL-~·l.D.SL!?N( L~UELoi .. NO.Sl .. LNUt...o.....O..Q.l 00073.iU ____________________________________ _ 

-----·-·--·---· ---- ---------·---·--·-----------------

---·· ___ , ______________ ,._ ______ , ______ , _____ ---------------------- --------·----···- -~ -----··--- -·---
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------~~~S~~~0~1~2~0~----------:C~A~l~L~N~1SLPN1l~OE1,LNIB1,NLN,t.~OI 00007360~-------------------------------------
IS~ 0121 Co\LL OSINPJ"l,PiN,A!N.BIN,CII'J,DII\,EINI 00007370 
tSN 0122 C~ARU1=0(NP!N+11 00007380 

--------:-1-=S-:'"l'---'::0'-::1~2;-;3:-----------:'C Hh o. U=r. '"I A o U 1 "CHAR L 1/ CHAo l 00 •JO 7 3 9~0 ________________________________ _ 
t~N 0124 WQITEI6,553l CHARU 00007400 
ISN 0125 553 FQR'4AT(• C'i.\QU=',F8.41 OOO·J741<) 

______ .!..! :!.S ...!"1~0~1_,2_,6,__ _______ -;-'::C.::A_,Lc';L7."S'-f'H.I') I l I 'If\ , t I 'l E , P E !>. S , 1. DO , C HA R L 1 , CHAR U 1 , A I I'J , 6 IN , C IN , A IT , 6 IT , C I 0 0 0 0 7 4 2 0 ------------------------------------
1T,PJN,•!P!N,Dl"',:'!Nl 00007430 

ISN 0127 CALL S~NCNIL~!N~,LNINE,PERB,1·DO,CHARL1oCH~PU1oA!N,9IN,C!N,AIT,BIT00007440 

1 0 C!T,PI~.~PIN,DII'J,EINl 00007450 
-------7I 7S-:-:N-0~-:1-:2:-::9,------------~"q-·jr·=. (6; S 4o·,---·-------·· 00 Olf74·i,·o7-----------------------------

IS~ 0129 540 FOP~AT(/1,' l'ILET SU~~ARY',//j) 00007470 
-----~l~S~N~O~l~3~0~----~WRIT,I6,5411 II,PINIII,~INIIloBINil loCIN([I,OINIII,EINIIIoAIT(!I,f\00007480:-----------------~-------

11TilloCTTI!l.l=1,"lPII ooifii749o 
ISN 0131 541 FOP."ATI' "1='.12,' P=',F6,3,' AN=',F8.3,' 6N='oF8.3,' C"4='• 000')7500 

-----;-;:--;-:--;:;-;-:;-:;-------_:.1-;;Fc,:B~. ~.' G•l=', ca.3,' EN=' ,FS. 3,' AT=• ,Fa. 3,' f\T=', Fa. 3,' CT=' ,F8.31 00007510---------------------
ISN 0132 DO 50.4 N=1 ,.r,:PQ 00007520 
ISN 0133 AQ~(NI=-AnN('ll 0000753G 

________ t,V: 0.;.1-=-3-=4 _____ ___,!'\~J'=--:':J ~I=- 'l:'... 'II I 'II OO_i)_\>_I5.4"::0'------------~------------
ISN 0135 OO~I'll=-9r'll'll 00007550 
ISN 0136 504 C,NINI=-CrNINI 00007560 

_____ ___,ISN 0137 C ~LL 0~ l __ I'J~~-~£'n~~ON,'30~l,CON, OON 1 EON I OOOcJ7570:----------------------
lSN-Ol38 CU=-OI'IP1UT+lt oo··)o.is.iio 
!SN 01J9 PEP~=PCRVIN0RI 00007590 
ISN 0140 OUTL=P~RVINOEI-PERB 00007&00=--------------------------------------
!S"J 0141 w«TTE(&~5541 f1UTL,CtJ,PEP.B oooo76io 
ISN 0142 554 FOR~ATI' OUTL='~FR.4,' CU• 1 oF8.4, 1 P~RB=•,F9.4l 00007&20 
I ~N o 143 CA!,_t,._..2.,'V!~!-.Q.UT fl, VJUT E ,P :ER 8, o: DO ,OUTL, CU, AO"', BQJ\l, CON, ArJT, BOT • 000076 30 

1 C fJT, PQlJT, t\!P':)'JT, !JON, EON I 00~10'7640. 
ISN 0144 CALL S3NDNILI'JOUT3,LNOUTE,P~RS,O.DO,~UTL,CU,AONoBON,CCN,AOT,BOT, 00007&50 

;:-------"1 . .C I')!., :>r:!_IT_.t.t\!~DYT, CON_,_~ Of\' I 00•)0 7p~9'-----------------------
!~N 0145 WRIT~I&,5421 00007670 
!SN 014& 542 F~P~~T(///, 0 OUTLET SUMMARY 0 ,///I 00007&80 
!S"J 0147 WRIT~ Uu._,~_'tl.!_ f I, PO UTI! I, ~ON I I I, BON ( ll ,CONI I I ,DON( II oEONI !I,AOTillo 0000769~0!..._ _____________________ _ 

1BGTI! ),(l)T(l l,I=1,NPOI 00007700 
ISN 0148 543 FOP·•~T(' N=',!2,' P=',F6.3,' A"J='d'8.3o' BN=•,F8.3o° CI'J=•,F8.3 001)07710 

-----.,--,---....,.-,------'-1-o-.' D:'-1=', F8~_"1=~fA.3o' AT•' ,FR. 3,' BT=', F13.3,' CT=' ,F8.31 00007!20:--------------'-----------
ISN 0149 lFIFL2.NE.1.l GO TO 591 00007730 
ISN 0151 WRIT~(6,547l 00007740 

_____ _,_I _,_S....,N'-"0'-'1,~5:...2~---"-5 4..:...:..7~F..:.OccRc..;'1 ~ ~J NOO MAL I ZED STREAM F tJNC T tON A :--10 VEL OC I TY C C MPO N ~NT B OU NOOpO 77-:5'-':0'------------------------
10AAY CnNDITIONS') 00007760 

ISN 0153 WRIT~I6,5441 (L,SBILI,Uf\ILioVRIL~.L=2oNLI 00007770 
-------'1'--'5"-'N 0\5'-'4'-----5"-4_,_4~FQQ'l_~!_!~---l•' .t3,' SA•' ,F7, 3,' UP.=·• ,F7.3o' VB=' ,F7. 31 Ooqp7780':-----------------------

!SN 0155 WAIT~(6,5451 00007790 
!SN 0156 545 FaR'1ATI'l NO~MALIZED STREAM FUNCTION NORMAL BOUNDARY CONDITIONS'00007aOO 

1. ---- O(l 00 7 8 1 0"-------------------------------------
----:-l :-S"'N-0-:1-::5-::7,..-------_.....,_WR ITE I 6, 5461 I I, SBN I t-1 ,O I STN( I I, I =2 rNLN I OOOOlSZ.O 

ISN 0158 546 FOP.'1ATI' LN=' .13,' 5Af'l=•,Fa.3,• DISTN•',F9.41 000071!30 
---------:{ $ N 0_,.1-"5'-:'9'----~5"-9-'-'-1-':K = 0 0(l_Q.Q.1 (l_t,O'------------------------

IS"' 0160 on 300 l=1,NLN 00007850 
ISN 01~1 300 YTSTNIL1=.5•(DIST~ILIICHARLI**2 00007860 

------'-~~!..._121 I> 2 0 0 ..2!12._ J = 1 J '1 A X 00 0 0 !-"8'-::7-':0'---------------------------------------
IS~ 0163 YJ=J 00007880 
IS~ 0164 ~n 505 I=1,!MAXI 000076?0 

_____ __..5. ~LIJ1!?.2. 11 L:J_________________ !>Q.QQ79_0Q _________________________ __ 
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ISN Olt,b I ~I "I l'l-"O I. 1 G!) TO blO 000 
ISN 0168 UII,Jl=O. 00007~20 

ISN 0169 SII.Jl=.5 00007930 
S.N _ _IJ.lJO -'-"-------Y"-l.Jil..._JJ:.o . .._ ___________________________ _cj _ _,SJD.7.5L4_0'---------------------

ISN 0171 oii.Jl=o. oooo795o 
ISN 0172 610 IF!POINT(I,Jl.GT~O.I GO TO 506 00007960 
~~~ O.lH --'-"''---,----__JK.!'..C.!.NLU .• !I-POINT! I. II 00..007.9.7_.._ __________________ _ 
ISN 0175 GO ro 505 oooo79ao 
I<;~ 0176 506 I~!PQI~Til,JI.NE.l.l GO TO 507 00007990 

..._ ____ _,K.f'C.!'Hll.. .0.00800:..<· -------------------SN....O.l.B 
l';N 0179 GO TO ~0, OOOOROlO 
TS!\1 01~0 507 K=K+1 00008U20 
I S.l:L..O.l.S. ...__ ____ __.-'-'-" XJ.K..l.-=. .0!29'13-"--------------------
ISN I) 1 ~2 LOY(~l=O ooooqo4o 
TSN 01R3 OX!KI=o. ocooao,o 

:>!t.. _____ J...:r-LYll.l = O.O.IJ.O!l~60"--------------------SJL..O.L94 
15!11 0!8, XO=O. 00008070 
ISN 0186 YO=O. OOOOR080 

tl....O.LBJ. ------LX-"E.OIN.T. ..!>.OOO!l090 _______________ -'----
. ISN 01~8 PLY=1000,~IPOTNTCI,JI-LXI 0000~100 

c •••••• PECULIA~!TY •~•••• 00008110 
IS ':J 018 -----~~~,~------~Y~LY± OOG09t~.u_ ___________________________ _ 
ISN 0190 IFILX,GT.OI X~=X~ILXl-XI 00008130 
ISN 01'12 IF!LY.GT.1l YC=Y~(LYl-YJ 00008140 

,._ ____ __.Iw:Fl X!lL5 0!!...5Jl'1..5.1 OOOS.L5J..L __________________________ _ ~L94 

TSN 0195 508 IFILY.EO.ll KPntNT(!,JI=2 000081~0 

ISN 0197 !FIYQ.r,T.O.I KPO!NT(t,Jl=6 00008170 
J(N ...01!19 ~----------~lLF~IYD-LL.~aLXLLL ..OOSlBu_ ____________________________________ __ 

IS"' 0201 GO TQ 511 00009190 
IS N 0202 509 II' I YO.GT .0.1 KD(1JNTI!.Jl =3 000Ci3200 
t<.N~O ,.__ ____ ----J..E.!..Y!l..!. I-0-..L..!U!D.!!'!!..L nc oo sz l.Q _________________________ _ 

IS ~J 0206 GO TO 511 OOU0822Q 
IS N 0207 510 IFILY.E0.11 KPO!NT(J,Jl=4 00008230 
'S.N_Q2Q.9 -----------....i.F..t.'(!) •. GT..O-J_.!<.QOJ.N.II.l.....ll-=.8 D.OOSZ:tu_ _____________________________ _ 
I~ ~l 'l211 !F!YO.LT.Q,l KP~!'H(!,Jl=9 0000~250 

ISN 0213 511 IFILX.~Q.Ol GO TO 512 OOU08260 
.L-:1.-----...:>..SX.(.!{~B. .001182.UL-------------------.S.lL.0215 

ISN 0216 0X(Kl=OABS!XOl 00008280 
ISN 0217 UXIKl=U6(LXl 00008290 

-"--------.1...1 ~')XJKh .. LX.. 0.00.8J.Jlu__ _____________________________ _ N_.l)21B 

ISN 0219 512 !F!LY.EQ.1l GO TO 505 00008310 
TSN 0221 SY!Kl=SBILYI OOQ083ZO 
~.2_ 

_____ ....:.JcY.lKJ.;;.tl.B.llY 0.00.3.3_j_il. _________________ _ 

ISN 0223 VYIKI=VBILYI 00008340 
15 N 0224 LOYI~l=LY OOryOB350 
.S.N._o;:, 5 .:..:>.-------"-5'05..-C.ONI lNU"----------------------------------------LID 008 360 __________________________ _ 

TSN 0226 
IS~ !)227 

N!<=!< 
IF!~'L2.NE.1.1 GO TO 592 

000118370 
00008380 

~---------AW~E-L6 .•. 5.! --------------'AJ.!l0S3.9.u_ ____________________________ _ IS'L!U29 
ISN ('1230 548 FCP~~T(•l SWEEP S!OUENTIAL GRID INTERSECtiON STREAM FUNCTION B0UOOOOB400 

l"'OA~Y Cr~~ITIO~S',//1 00008410. 
s.s_:az 31 ~-------"W.R.l.l.E..L6,5!..9.L.~Y I K I, "Y.LJU....K=~..,, NllLKIU-l------------"Q00842u_ ________________________ _ 

IS~~ 0232 549 F'JP~AT!' K=' ,!3,' SX=',F7.3,' OX=' ,F8.4,' SY=',F7.3,' DY=•,F8.41 00008430 
IS'J 0213 592 WOtTEI6,5501 00008440 
~L023.!o.. .S.SO_.f.QP.~ ~ T . .!.! 1 --'<2.!li.N.L C-1.5.Ill9U.!Ill''0:!...-/.LLJ.l ---DO 0084 5U---------------------------

-----· ... - . ----------------- . ----- --- ...... ------------------- ---------------------- ---· ·····--------------------- --·· -------------------------------------
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,AGE 005 

-------~~?~.3~5~------~~C~~~l~L OlSPLI!KPQTNTr55riMdXT,J~AXjll 00008460 
IS~ 0236 593 CrNTINUE 00008470 
TSN 0237 RETU~~ 00008480 
IS~ 023B ~NQ~------------------------------------------------------------~0~0~0.08490 

•OPTTC'NS TN EFFECT* ~AME= ~~TNrOPT•02rLTNECNT=57,SIZE=OOOOK, 

*OPTTCNS IN EFFECT* S~URCE,EBCD!C,NOLtST,NOOECK,LOAO,NOMAP,NOEDtT,tD,NOXREF 

----~·~s~T~~~T~t~r~s~•-----s~o~~~~If~M~E~N~TJS-==-----b2~3~7~·~P~R~O~G~R~A~~~S~l~Z~E~=~--~6~2~6~6~----------------------------------------------------------------

*STATISTICS* NC DIAGNOSTICS GENERATED 

59K BYTES OF CORE NOT USED . 
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LEVEL 21,7 I JA~ 73 I OS/360 FORTRAN H DATE· 76,175/11.55~02 

COMP It "B apu m.JS--=-NA"l e.,. MAIN 1 opT :QZ 1 u NF pu .. 57 1 s I Z:E:QDO.O•.!u. ____________ ~-------------------
. S~UOC!,EBCDIC,NOLIST,NOD~CK,LOAD,NOMAP,NOEDIT~ID,NOXREF 
C ***EVtTS 4/28176******00M4~US, H. oo~ X3244 *** 00008500 

____ ILS~N:t__l0.120.lJQ.:..2<-. ____ _;:,S.U.B2QUTI 'JF l ll A..NG.EllJL.tll!L tJ I !=I pj;: Q p, l I NB ,_.._! _..!"'ll:_c .... I ___________ ..,0 . ..0..0.0.B5CL!.oi'----------------------
ISN 0003 IMDLICIT REAL*B!A-H,O-ZI, INTEGERo4(1-NI 00008520 
ISN 0004 Ol"l~NS!ON PERP!300I 0000~530 

___ __~I._.:SL.!NL.lOLI.OLIOJ.;;SL-___ :...._--lC..lC...:~~'IQN I" I WU TC H, M 4 TC H ( 1 1 I 1 L B!: Gl 50 I, I E NO i( 50 I 1 K SIDE ! 50 I , PER VI 50 I !lO DO..IL2:ct __________________ _ 

IS~ 0006 LINB=O 00008550 
ISN 0007 (·INE=O 00008560 

___ __~..s.~.o.o.oa ____ _;___L'.·o._t.o LL.=:~I . !.D.aoas_r_a_ ______ ~------------
ISN 00~9 !F!PERP!LI.LT,PERV!NIBI.OR,PERP!LI.GT.PERV!NIEII GO TO 601 DOJ065'0 , l~N 0011 IF!L!N~.EO.OI LIMB•L 0000&590 

___ __.~s>f_o.o.l 3 bOO.~=· _o_.oo: 60u_ __________________ _ - ISN 0014 601 CONT!NliE OOOOE610 
ISN 0015 RETII~'J OOOOE620 

___ __!.S.ti__QO 16 o:: ~!:: QQO.l:.tl.i!.! ______________ ;__ ___ _ 

*OPTICNS IN EFFECT* NA"lf• MAINoOPT=02,LINECNT•57,SIZE•OOOOK, 

*OPTIONS !N EFFECT* SOURCF.oEBCDICoNOLIST,NOOECK.LOAO,NO"lAP.NOEDIT,IO,NOXREF 

*SIATIS .. TLLI~C~S~•--~SauRC£_SIA~~uT~S_;=;__ __ ui~5~·P~RAM_S~lLZ~E-=~---~4h .. a_ ______________ ~--------------------

•STATISTICS* NO DIAGNOSTICS GENERATED 

•••••• END 0~ CO~PILATI~N ****** ll5K BYTES OF CORE NOT USED 

-~·-·----------·------------------------------· .. ------------------------ -- ·-- ---·- ~---- -·-- .. 
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LEV~L 21.7 I JAN 73 I OS/360 FORTRAN H OATE 76.175/11.55.04 

CQMPIL~P OPTIO~S - NA~~= ~AIN,OPTw02,LINECNT•57,SIZE=OOOOK, 
SC'UC>C ~, ~ BC 0 I C ,!I:~L IS T, 'VlDECI<., LOAD, tiOMAP, NOF.OIT, I O, NOXR !:!' 

C ***EVITS 4/2817&***$*&00~ANUS, H. ~·• X3244 **$ 00008&40 
ISN 0002 SUf\P.I'JIJTINE NOSLIP(LINE,LOUTJ\·,NL.I.Il 00008&50 

------~I~S~N~0~0~0~3~--------~!MPLICIT gEaL*SIA-H,Q-Zl, INTEG~R*4ll-NI ooodao4o~O~--------------------------~---------
ISN 0004 C0).1'1:)N ID'JI Sfl(300l,UEI(300l,VRI300l ,QEI(30tll 00008&70 
ISN 0005 IF(LOUTB.GT.L!Nfl GO TO 400 00008&80 
IS~ 0007 DO 401 l•l,L0UT6 00008690 
ISN OOOe SRILI•W 00008700 

-----:-cl ~ ~_Qj)_()9,__ ______ ,..-.:--'u"-::R..!_.b.l = o ,_.---------------------------------------------------on 'lO !l.U. 0~---------------------------------
IS\ 0010 401 Vf\lli=O. 0000~720 

ISN 0011 Nl1=NL+1 OOOOE730 
ISN 0012 r.o 402 L=LIN!:,NL1 0000~7~·0~------------------------------------
ISN 001) SRILI=W 00008750 
ISN 0014 UBILI=O. OOOOe7?0 

----~~ s ~~ oo 1 5 4 02 v E1 1 L 1 = o. oo 008 7 ::-';;:.'l __________________________________ ___ 
tsN oot& Go~o-4o3 oooo873o 
ISN 0017 400 oa 404 L=Ll~E.LQUTR 00008790 
1 s N o o 1 a s ~ 1 Ll = w or~ 'l<) .,_~ q_ )c__ ____________________________________ _ 

ISN 0019 URILI=O. 0000881'1 
tSN 0020 404 vRILl=o. oooosa2o 

----~I_,.,S "LQ_02 1 403 C O~JlLI\:U'C OOQ!)_88 3'=0 ____________________________________ ___ 
ISN 0022 RETURN 00008840 
ISN 0023 END 00008850 

*OPTICNS IN EFFECT• NA~E= MAIN,OPT=02,LIN!:CNT=57,SIZE=OOOOK, 

*STATISTICS• SOURCE STAT=MENTS = 22 ,Pf!'J!.RAI' SIZE= 474 

*STATISTICS* NO DIAGNOSTICS GEN~RAlEO 

ll5K BYTES OF CORE NOT USED 
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LEVEL 21.7 I JA~ 73 I ~S/360 FCRT~AN H DATE 76.175/11.55.06 

CCMDIIEB OPIIO~S- NAM~= MAi~O~~E~iiL~~~QO·~---------------------------------------------------------------­
SOUOCE.ERC~IC,N1l!ST,S00fCK,LOAO,NOMAP,NOEO!T,!O,NOXREF 

C •••EV!IS 4/28/76*•~••*~0~~NUS, H. ••~ X3244 ••• 00008860 
________ luS.N......O.JlO.._ __________ ..,U8 !'.QU.I.L'IE__;'IQS.LP N LLlN~, L!JIJJ.!l JIL..W_.__ ______________________________ QO '10 ~.81.0·------------------------~-----------

!SN 0003 IMPLICIT oE~l~q(A-H,O-ZI, INTEGE~~411-NI 0000f380 
'IS~ QOry4 (~~~ON JEF/ S~Nil801,1?~12801 OOOOEB90 

______ _.~ N_D.D.QS_ Ul~~1!';_,_'L/_G_GLJ:l:!M.L,,C_~?.'J. 9JlQE3_0~~_ ____________________________________ _ 
ISN oryQ6' COM~ON /Ah/ X~~IZBOI,YBNI280I,DISTNI2801,PERPNI280I,OFIOP12801, 0000~910 

11BNI2801,JBNI2801,NSIOEI280I,~LN OOOOE920 
______ _._SJLOD!1t_ ____ --'J.f..LLQIJ.IB.G..T_ .. U"lEL.G!:Ll0_4Q5_ .OOOOe'JJ._,_' ____________________________________ _ 

ISN 000~ bn 406 L~1,LOUTR 00008940 
ISN 0010 S~~(LI•W 00006950 

____ _.ll__0_Ql1 40UD.1'1IltJ.~IE__ O.O.Oe9.60 ____________________________________ _ 
ISN ,)fll2 NLl=~ll+l OOOOS•HO 
~SN 0013 DO 407 (=LINE,NLl 00008~~0 

____ __..S~LO.O l!t__ S Q ~j_Ll:_IL__ 00.008.9.9CJ-_________________ __ 
ISN 0015 407 CC~TINUE 00009JOO 
ISN 001& GO TD 400 00009~10 

---~St:L!l.O.H 4 05 D.0_4_Q!L.L=.LliiE....LOUIJL 0.0 00.9 12 .. "--------------------------------------
ISN 001~ SBNILI•W 00009)30 
!SN 0019 409 CONTINUE 00009040 

-----~S.tLilO 20 4 OIL.C 'JN!.lNU L ~ 0 009 •) 5 u_ ____________________________________ _ 

15~ 0021 RETUqN 00009060 
IS~ 0022 ENQ 00009070 

•OPTIONS IN EFFECT• NAME= ~AtN,OPT•02,LINECNT=57,SlZE=OOOOKi 

SOURC£ STATEMENTS = 21 ,P~OGRAM SIZE • 420 

*STATISTICS* NO QIAGNO~TICS l.~N~RATEO 

"* • •" * F N" 0 F f'l M PI rAT I 0 N ""' U•-"*"'*'---------------------------------------'1_.!__,5.,.K_,BuY..LI-::~c.>S'---1.0u:F-~.C_..O._,RccF'-'-N'u.Oui-~.t 1">$'-"E"-'D'------------------------------------

-·--· .... ·----------·--------~------------------------------------------------------------------ .... -.. ~ 

("") 
I 

N 
-...J 



-n -(i) 
c 
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LEVEL 21•7 ( JAN 73 I QS/360 FORTRAN H DATE 76.175/11.55.08 

COMPll~R OPTTO~S • NA~~= MATN,OPT=02,LTN~CNT~57,STZE=OOOOK 
souRce, EB"fot c, NOL Ts-T. N!'l DECK .L Oll-o;N"JM"A"P~'-'.,.;.o!;-;e;:-:o::-;-:t r.-, -;-I"o-, ... N"o:;::x:;;R"::"'F=---------------------------

c •••:vtTS 4/28/76***~*~DOM~NUS, H. *** X3244 *** 00009080 
SU~~OUll~f QS(ND,P,A,B,C,C,El 00009090 

----~~~~~-----~t~UPLIC!T oC.OLn8(A-~,O-Zl; !~T~~;:-:.G~E~~~ft74~(~1--7N"I--------------~0~0~009100 
ISN 0002 
IS~ 0003 
IS 'I 0004 D!";:'lSiO"' P(10l,t.llOl,B!lOI,C1101,!')(10l,C::ClOl 00009110 

CO.""J.'l /~F/ 01 l()_l 00~!)~_20 
'="=~-----~N P 1 ='lP+l OOtJ09 lJ:'O:-------~--------~----

lSI\! 0005 
IS N 000!> 

. ISN 0007 PfND1l=l· 0000914~ 

"--------'01! l=.Ql!!~2~0_, __ P..!.1 ), AI 11 ,B( ll oCI ll, 0( 11,EI 111 0000915-;.:fl;:-----:----...c_------------
IF('lD1,[(),11 GO TO 602 . nrli:J(j!jl60 

! SN onn~ 
IS~ 0009 
TSN 0011 DO 60~ N=2,ND1 00009170 

---'--~..:;-;':--;:-;:..:;.-':-----76-=0~3 Of r:)=QI 'l-11+0! IJT( PIN-11 ,PIN I, AI NI9B INI oCINI,OINI ,E(Nl I 0000918C• 
602 C~~·iNU~ 00009190 

·I S'IJ 0012 
ISN 0013 
!5N 0014 QETU~N 00009200 
I SN 0015 ENC OU00921a 

NA"~= MA!N,OPT=02,LlNECNT=57oSIZE=OOOO~. 

*OPT!O~S IN EFFECT• 
-----------------·.,-.,..,.-::-=:-~ 

SOURCE,E~CD!C,NOLIST,NOOECK.LOADoNOMAP,~OfO!T,ID,NOXREF 

*SThTTSTJC~S~*--~S~~~U~R~C~E~S~T~A~T~E~v.~=~N~T.S,~=~--~l4~~·~p~~~O~G~R~A~M~S~t~z~E~=~--~7~6_.,4 __________ ~------------------------

*STATIST!CS* NO C!AGNOSTICS r.ENeRATEO 

****** EN.O OF COMPILATION *****'-' .ll5K BYTES OF CORE NOT U5ED 
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LEVEL 21.7 I JA.,. 73 I OS/360 FORTR~N H DATE 76.175/11.55,10 

cn~ott~e nori~~s M~~~a~e~T~=~Ou2~·~l~IuN~~~c~N~·T~-~-~5ii~~~~~~~~~~~~~----------------------------------------------------­
SOURCE.~8COIC,NaLIST,~OOECK,LOAD.NO~tP,NOEDIT,IO,NOXREF 

c ***EVITS 4/2R/76******00MANUS, H, *** X3244 ~** 00009220 
--------~~Lw~----------JF~~DNL.QJ~~a,p~!J~JLl~~~------------------------------~~~923~--------------------------------------ISN 1)007 

ISN 0003 I~PL!CIT R~AL*B(A-H,O-Zlt INTEG~R•4(!-Nl 00009240 
ISN 0004 Q!NT•Il*(P2**3-Pl**31/3.+Rl*!P2**2-Pl**2l/2,+Cl*IP2-Pll 00009250 

------~-------------------LLQ1!2LQGJ.!P2+Ell/!PI+~I l ~~-~-----------------------------------------
ISN 0005 R"T!J01l ooooqz7o 
I S)J .0006 END 00009230 

*OPTI GNS IN EFF~CT*. ~AME• MA~N,QPT•02,l!NECNT•57,SIZE•OOOOK, · 

•?PTICN~ IN ~EE~'"T* ----~~~~~~~~~~~----~S~O~!I~R,~~Cn!C,~IQI ~~~~uD~I~T~,~I~D~·~NuDuXuR~E~F----------------------------------------------------------

*STATISTICS* SOURCE STATEMENTS = 5 ,PROGRA~ SIZE • 518 

•STATISTICS* NO DIAGNOSTICS GENERATE~ 

----~·~·~*!** ENn 0~ r"Q~DJLAIJLQN~~~~t_------------------------------------------Ll5K_RYTES OF COBf_JUQI_U~~~~-------------------------------------
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LEVEL 21.1 I JAN 73·1 OS/360 FORTRAN H 

CQ~P!LE~ QPT!C~S - N~M~= MAJN,QPT=02,l!NECNT=57,SIZE=OOO~O~K~~~~~~~~~----~------------------------------------------~ 
SCU~C:,EBC~JC,NOLIST,NQC~CK,LGAD,NOMAP,NOEDIT,ID,NOXREF 

c ***EVITS 4/28/76***~**00~AMUS, H. *** X3244 *** 00009290 
______ .....,_.:..:_-"-"'-"-'~---------:--::S-;U:-;9:--"-:'l: ~U;-'T'-'1'-'N:,!E:--:.,<;C-;9"-. '":2:-~7:-t L. Ill: fl , L I N <: , P E R B , W, V L , VU , A I N , B I N , C IN, A I T • B I T • 0 0 009 30 0 

1CIT,O!NoN?!N,O!N,EINI 00009310 
ISN 0002 

ISN 0003 I~PLICIT ·~E~l*S!A-H,O-ZI, INTEGER*4ti-NI 00009320 
------~~~~~--------~~O~t~v~~~N~5~l~O~N~A~Ic.:N~(~t~O~I~,~e~I~N~·tt01 oC!N(101oAIT!101oB!TI101,CITt10I,PIN!101 00009330 

1 , r.t 'It 10 I , E I~ ( 1 Ol , CIT ( 10 l , F.! T ( 1 0 I 000093 40 
IS N 0004 

ISN 0005 C~u~o~ /AI PQINT!41,411,X~!300I,Y~I300I,PERP 00009350 

.I Sl: 
__________ _._1 ! ~ r.') .L '--~I:; Q.:._~! >')')I_, '!!!.f'.~-~ (_3 Q_Q_l_,_I'!L 00 009 3 6'=0 ___________________________________ _ 

CC'"''C'I I~Ft 01101 oii.oo<n7'l 1)006 
!SN 0007 ccu~o~ /DD/ S~I300I.U31300I,V9!300l,OBI3001 00009380 

crv~'J'I /GG/ CHARL,CHA'<U OQQ93.~90 
-------~-'-"--='-"-'e._---------'o"A'Tiel r 11 o .. -u:-, , = 1 r Tio•':'-:-1-. -=,--------------------------------------=on oo94 o.:-:o:c------_;_ ___________________________ _ IS N 0008 

!SN 0009 
ISN 0010 00 605 L=Ll~B.LINE 00009410 

E<;=(D~OP(LI-DERRI/VL OOOOJ420 
'----------"'s'-='l"'t::-L'-1:-=....cw- CJilTS t J: S , A l N, !II N, C I N, 0 I N , E I N, P I N, N P I N II V U 0 0 ;JO 9 4:730;:-----'------------------------------

TS'J 0_0 1 
TS'l 0012 
ISN 0013 VN=V~LSIEs,AIN,BI~,CIN,G!N,2!N,PIN,NPINI/VU*CHARL/VL 00009440 

""----------'-T = v_:_ l.. 5 t _<;_s 1. <\.!L_~_\I_, (:_ LlJ . .D_LT_, _ _;.!..L.E]fu_!iP I N I IV IJ * (:.H A R L IV L. O_(l_O(l',l_t, _5O"-----------------------------------I 5 'J .9.0. 1. 4 
!SN 0015 U9!LI=X~CR~!LI*VN-YNQP.M(LI*VT 00009460 
T<;N 0016 605 V91Ll•YNOR~Ili*VN+X~Oc~tll*VT 00009470 

~----------R"-"--1'. ~ IJQ 'l QQ.QQ_'/~_(!_.,0 ________________________________ _ 
END 00009490 

I S'l OQ}7 
ISN 001!! 

•O?TIONS TN EFFECT* N~~~· ~A!N,OPT=02,LI~N~E~C~N~T~=~5~7~,~S~I~ZE~=~O~.~O~Oy0~K~--------------------------~-----------------~---------------

*OPTICNS !~ EFFECT* SOURCEoE~~D!CoNOL!ST,NOOECK,LOAD,~QMAP,NCEDIT,!O,NOXREF 

*STATISTICS* SOURCE STAT~MENTS = 1204 

----*'-S,_T,_HTSTICS* NO I'!AGNCST!CS C.ENI:RATED 

****** END OF CO~PILATION ****** 111K BYTES OF CORE NOT USED 

...,..,....=-..,.,......,._,.......,.....,, -""' .. ~--=--... -... ------~~----~·-·.·--.-~·-·-.·.-.-.. - . - ·- .. _ .... 
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LEvEL 21.7 C JAN 73 I OS/360 FORTRAN M DATE 76.175/11.55.15 

cn~P!LEP CPIIO~S- ~A~~OZ.!INECNT~5J.SIZE=QDO~~~--~------~--------------------------~----------~--------­
SQUQCE•f~CD!C.N1L!ST,N~DECK,LOAO,NO~AP,~OEO!T,IO,NOXREF 

C ***EVTTS 4/7.8/76******~0~ANUS, H. *** X3244 *** 00009500 
------~~~s~N~·~o~o~o~z~--------~"~u~~-~~~.c.r.e.~~~--------------------------------~·onss.~~-------------------------------------

lSN 0003 JMPL!(!T R~AL*8(A-H,O-Zlo I,T5~~~*4CI-NI 00009520 
ISN 0004 Dl~cNSION AI10I,B!l0l,CI10l,OI10l,EilOI,PTi10l 00009S30 

___ __.t'-'SwN 00 0 5 C.C!!l.:1J~L.L£.ELJllJJ) OQ<1li()_ ___________________________ _ 
!SN Q006 ~P=~~+l 00009550 
JS~ 0007 PT(~Pl=l. 00009560 

_._ __ __.5~'l..Jlllll~--------DCL_452...N:.Lr~P O.O.OQ9.5_'-"-----------'----------------------
15~ 0009 IFIP.LE.PT(~ll GO TO 453· 00009~80 
!SN 0011 452 CONTINUE 00009590 
IS•J 00 I Z 453 _Ql~tiS-=-2Lt:!l +I) I ''I ( PT lt.tJ ,P, A IN[. Bl Nl ,(IN l....!lllti.....EU! .'l!H1~00 ________________________________ _ 
!SN 00\3 R5TURN 00009610 
!SN 0014 EN~ 00009~20 

~~M!• MA!NrOPT~02,LINECNT•57oSIZE•OOOO~, 

----'*c:.'l,.,P~ll.OiiS_lN c <= c F c I* 

SOURCE ST~T!MF.NTS = 13 ,P~Qr,RAM SIZE ~ 6!>0 

*STATISTICS* NO ~!AGNOSTICS GEN~RATEO 

•••••• ~NO OF C0MPI1ATION ••••~• JJ5K 'BYTES 0<= COO<= N~O~I~)~IS~C:~QL-----~--~-------~------------

) 

------------·:-...--------------·--·-------------.----~--·---~------..-·--~--- -d •• o:.·:···-·-... ... ~-.--~ .. 



1,.· 

LEV~L 21.7 I JAN 73 l OS/3&0 FORTRAN H DATE 76.175/11.55.17 

CO~Pt(c~ OPTIONS - NA~C.= MAIN 1 0PT=Q21LIN~C~T=571SIZE~=~O~O~O~O~~~=-~~~~~------------------~-------------------------------­
SOURCE,EBCCIC,NOLIST,NO~EC~,LOAO,N~~AP,~OEOIT,!O,NOXREF 

c •••EVITS 4/28/76o*•~••O~~ANUS, H. *** X3244 6 ** 00009630 
F U NC T I f) "4 VEl S ( S 1 A , P. , C , 0, C. , P , 'I D l 0 0 0_096 4 0~---------------------------------------

-----:-=7.-~~;-----------71-:-!M:-'::>C:"'L'-il-:C:c;l~T;---;P F! l * 8 I t.- H 1 'l- Zl , llol TE G E R * 4 ( I -N I QO OQ 9 6 50 
tS N 0002 
ISN 0003 
!SN 0004 OI'I':~ISION AltOJ,9110liCI 1Ql,')(10lrEI10l,PI10l 00009660 

------~~~~----------~N~P~1~=~N~r~+~1~--------------------------------------------------------~0~0QQ~~~7~0~--------------------------------------
D(IoJ~1l=t. 00009690 

IS<.: 0005 
r s:-.o 000!> 
IS N 0007 DO ~06 N=t,NDt 00009~90 

'-------..,....,.--·!.t:J.~.,.L_:_,_£'_(__N! .. L.2;~~_g.7___ ----------------------------'o=op_f)'.l_~Q_07-----------------------------------,---
606 CONTINIJE 0000971•) 

I~-- O_DQ~ 
IS'! 0010 
ISN 0011 607 VELS=ACNl*S**2+8C~l•S+C(Nl+J(NJ/IS+C.INJJ OOOOq7ZO 

---------:-=7-~c~:---------~R~~·~T~IJ~q~N~·---------------------------------------------------------Q~0009r)~O~---,-------------------------------------
EN~ 00009740 

IS~~ 0012 
!S"l 0013 

_____ •:_O,_"_T.,_,_! .,.C';_,~I.;.S_· .!.l.;..:N,_,E"-F-'-F--'E'-'C._T,_*'-------'~.1. ~I'= MAIN OPT =02 L :ti;;C "'T =57 1 5 I Z E =0000~, 

•ooTtCNS 1"4 EFFfCT• SOU~CE.EBCOICINOLIST,N'JD~C~.LCAO,NOMAP,NOEOITI!D.NOXREF 

SOURCE STATEMENTS = 12 ,PROGRAM SIZE = 580 

•ST AT! S T! CS·• NO 0 I AGNOSTICS GENE Rc::Ac:.T_,.E_,.D'---------------------------------------------------

115K RYTES OF CORE NOT USEJ 
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LEVEL 21•7 I JA~ 73 I OS/360 FoRTRAN ~ 

CQ~DttcP. npTI?~S - ~a~c= ~~!NoOPI=QZ,LtNC~7.SlZE=OO~~----~------~----------------------------------------------------­
~~U~CE,EBCOIC,NOLIST,N~D~CK,LOAO,~JM~P,~0E0IT,I~,~OXP.EF 

C ***EVITS 4/2B/76******~0~~NUS, H, ••• X3244 *** 00009i50 
t s N oo,.._o,z __________ ~s.us~E~~u.e_.~_PE ~B. 11. VL. vu. AN. P.N. -'I. AT. BT. CT. p, ::,11>. ON. EN 1 o.OJl.0..2.Ib.O ______________________________ ~---------
JSN 0003 IYPLICIT QEAL*~IA-H,O-ZI, INTEG~R*411-NI 00009170 
ISN 0004 orv:~ISIO'I AN!lOI,FIN!liJI,CN!lOI,.H!llll,BTIDI,CTilOI 00009JSO 

----:---:-:----------'...C:..Ucu.J..LCl!LllllL£.NilD.Ls.!lJ:J l!Jj_.t.£lUQ1_ _________________ ,00.0U.9l!l0.. ___________________ ___ 
lS~ 1)005 C0~"'0N /~A/ X~'IIZBOI,YRNI2BOI,DISTN!280I,PSRPNI280I,OFIDPI2801, 00009eOO 

lt~~!2ROI,J~'II261JI,NSIDE!2601,NLN 00009elO 
____ __,,Ll· s.N.-.o.a o,.._.,_b __ -,-______ ~ ...... c ~.".:l.'LL.!:EL.S.'i~J 1 z~,o L. c.s~u za.u 1 _o.o_o6.'.l e.L"---------------''-------------------------

ISN 0007 . Cf1"''~'J"' /FF/ Q( llll 00009P.30 
ISN 0008 CC"'v~'l /GG/ CHARL,CHARU 00009e40 

________ ..._S~LOOD3 a.I..L.!H..Ll.O !.G ..L.=..I Llll.!_l __J)O 009 3 5.0 ----------,----------------
ISN JIJ10 00 610 L=LB,L~ 00009860 
ISN 0011 E~=!P~OPNILI-P!RBI/VL 00009!70 

____ .....,~~~0..12 Se=n.-::Jllt>_!.S.1£S.,.A!l4S.r-L..Clia.illl.L£.,.!\I._.z:.P.a.o.llNCJ:P.J.I..Lf..J!\!~il.__ ______________________ _.u.DQ.OO'l8;9.1.L ______________________ ~--,..--
ISN 0013 BETA•GISTN(LI/CHARL 00009890 
ISN lJ014 VT=VEL S! ES ,AT, C.·T,CT,OT, ET,P,NPI /VU*CHARL/Vt 000099'·00 

------.l.S.~LOOl nii.Nu.S~.QV!:L.C.S.IES • .ANo.B~olllll.a.EN.,.P_._'II.P..J./....V.U*_LC.l:iA.RI' IV! 1**2 OUU09'J'lt1 _____ .;__:_ ___________ -..,..-----------
ISN 0016 Se~lll=SB+R~TA*VT*(l,-DISTNILI*DFIDPILI/Z,~+BETA**Z*DVNDS/Z. 00009~20 
ISN 0~17 610 CONTINUE 00009930 

--------.l.~LI~3----------~R~E~T~ OODQ99~.U-----------------------------------------
ISN 0019 ENP. 00009950 

•OPTIONS !H_LEE~E~C.l.T~*-------"IIIA&~~~~AlN~02.L~Tr57,S!Z=tOt1Q,~~~· ~-----------------------------------------------'----------------------

*ODTICNS !~ ~FFECT* SOUPCE, EBCD l·C, NOll ST, NOD!:CK, LOAD ,NOMAP, ~!OED IT, ID,NOXREF 

•STATISTICS* SOURCE STATEME~TS = 18 ,PROGRAM SIZE = lZRO 

«STATISTICS* NO OLAGNOSI!CS GCNERAI.~~---------------------------------------------------------------------------------------------------

****** !:NO OF CO~P!LATION **~**• lllK BYTES OF CORE NOT JSEO 

.. .) 

CJ" 
.I 
Vol 
Vol 



LEV~L 21•7 I JAI\4 73 I QS/360 FORTRAN H DATE 76•175/11.55.20 

CQ~D!L~~ OPTIO~S- NA~E= MAIN~OPT=02,L!NECNT=57,SIZE=OOOOK· 
SOU~CE,E~COIC,N0L!ST.NQD~E~C~K~,L~07A~D~.~~~~~~~~~A~P~,~~~·o~~~D~I~T~,~IO~,~~~~~J~X~R~E~F~--------------------------------------------------

c ***EVITS 4/28/76******DC~'~US, H. *~* X3244 *** 00009960 
-------~-'-'--"-"'-"-'~----------"::-F_,U ~CT I 'Jill D V E t!U.llihl.!.!0 .. LtE' -'-~ P I ~--.,-,.-,--,-------------,-------------'0=0 0099 70"'-----------------------------------------

!MPLICIT PEAL•e!A-H,O-ZI, INTEGER~4(1-NI 00009980 
I Sill 0002 
ISN 0003 
ISN 0004 DI"'::NSIOIII AI101,BI101,DI101,~1101,Pil01 00009990; 

NP1=NP+1 00010000 ------------'"!,-c ~:, 1-,-;-1 • oo o 1-c,-oTo"-----------------------------------------
!SN 00_05 
!SN 0006 
IS !II 0007 oo 60A N=1,NP1 00010020 

IF!S.LE.PINII GO TO 609 0001001~ 
'<----------,6-:0:-::9--:C:-'_.:;::-'-.,:-rl t<!j£- --------- 000 i OiJ .. 4"=o'------------------------------------!Sill 0008 

IS ~J 0010 
IS~; 0011 609 DVELrS=A!NI*2.~S+BINI-DINI/(S+EINII**2 00010050 

Q : T !j<HI f) 0 0 1 0 I) 6:-:0::----------------------------------------
E~O 00010070 

!SN 0012 
ISN 0013 

---'-•_,.O~P T !_ON<; IN EFFECT* ~AM== MAIN,O~T=02 1 LINEC!IIT=57,SIZE=O~~O~O~K~,~--~-------~---------­

S8U~CE,EBCD!C,NOLIST,NOOECK,LOAD,NOMAP,IIIOEDIT,IO,NCXREF 

SOURCE STA!fMENTS = 12 oPPOGRAM SIZE= 542 

*STATISTICS* NO ~IAGN'JSTICS GE~~~~~~~~~A~T~F.~D~-------------~-----------------------------------------------------------------

•••••• END OF CCMPILATICN ****** ·115K BYTES OF CORE NOT USED 

·----..--- -"'•·~· "o ·.-~--w •••·•~•P ~ ----·.----"'·--•~------,...---_.. ....... --...... ·, ·•' -·-~ 
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LEVEL 21.7 I JA~ 73 I OS/360 FOPTRA~ H DATE 76.175/11.55,21 

CQ~~I!ER C~II~~S- N~MFs MAJN,OPT=02,LISECNT•57,SIZr:ooooK, 
SCU~CE,E~CDIC,N~LlST,NODECK,LOftD,N~~~P,~OEOIT,IO,NOXREF 

C ***EVIIS 4/2B/76******00MANUS, H, *** ~3244 *** . 00010080 
ISN 0002 SI!~;'H!TINE STIER Oillll.u.u.::tJJ. _________ ......;.. _____ -:----
ISN C0~3 IWPLICII PEAL*81A-H,O-ZJ, INTEGEB*411-NI 00010100 
ISN 0004 ccu~ON /AI/ OI41,41J,SI41,411 00010110 
ISN OQu0~5 _____ ~r~~~~rN /A3/ K~N~ll QfifrlD12D __________________ _ 
ISN 000~ · · cou~~N /A4/ RELAX,Pl,R2,R3,~PS~AX,OTI~E,REYNLO,VISCOS,TI~EX,ITM~XS00010130 
I 'iN" 0007 C~"l""J:'II /AS/• SXI 2801, SYI 2801 ,OX! 2801 ,('Yf2801 ,UXI2801 ,VYI2801, 00010140 

------:----------,---Jl..LI-!.!.f'U.Z.e..DJ • I 'WI 2 RO I_._QXJ2!UU._..O..'i.l.2.aDJ_. O.Ol.OJ..S."'-.,-----:---------------
ISN 0008 CC"v~N /D/ L~8EGI501,LNE~OI50J,XVI50J,YVI50I,NV~~IX,I"AXI,J~AX 00010160 
l'i~ 000? C~uu~~ IF/ l~!NI60J,IuAXI60J,J"lX 00010170 

____ .1.£/'L.Q•lJ..:"------__...~ .Q~~LA6.L.£.l~...S. .... l ..000 1018 "--------------------
ISN 0011 IT=O 00010190 
ISN 0012 72 ~=0 0001020~ 

----':...S;o.;N_.._ . .Q.QJ3 EPS=~ UOl.O.~u_-------------------
ISN 0014 C0 70 J=2,J~X 00010220 
ISN 0015 IB=!~INIJI 00010230 

_____ LS~ 0016 .15:-;o.l~.Ul . .JJ_ . ..000102'•0• _____ .....:....: ____________ _ 
IS~ 0011 on 70 1=1~.1~ 00010250 
ISN 0018 KP=KPOINTII 1 JJ 00010260 

----lS.N .. 0019 GO ... T.O .. (6lo62.Lb.3o.62.Lb.3.ob.6....66....66..._66l .. o .. _KP 00010270 __________________ _ 
ISN 0020 GO T~ 70 00010280 
ISN 0021 62 K=~+1 00010290 

------~51L_il02 LJESLL.~ .Ofil03uu ____________________________________ ___ 
ISN 0023 D=lf.XI~l+l,J/2. 00010310 
IS~ 0024 R4=q2*8XIKJ/0 00010320 

---~I...>.S-"'''-0.025 I~ 1LD .. ~~O-!o.J........G.O..I1L fi01033D-......,...------------------
ISN 0027 SI!,JI=P1*SI!,JI+R4*11SXIKI/DXIKI+SII+l,JII/O 00010340 

1+SII,J+11+SII,J-li+R3*0il,JII 00010350 
-----Jl'-'S><N"-...o.!l28 r:o I 00103b0·------------------'--

ISN 0029 63 K=K+1 00010370 
IS~ 0030 SIJ=SII,JI 00010380 

------~~~~~----------~a~-~~~~viK~ QQlfil9·u_ ____________________________________ __ 
ISN 0032 R4=~2*~Y(Kl/O 00010400 
ISN 0~33 IFIK~."0,51 r.o TO 65 00010410 
ISN 01135 S llo Ll-=-P.1'"S'I, ll+R4•1SI!-L II +S II +I, II 00.010.!.4ll-------------------

l+ISYII<I/CYIKI+SI!,J-111/D+R3*0I"I,Jll 00010430 
TSN 0036 G0 TO 71 00010440 

-------i.SN-n0~~37~------~6~4~SL.t_.~J~~~£~~~liSII-I. II+SXIK)/GX!KII/0 00010.!o5u_ __________ ~--------------------------
l+SII,J+1l+SII,J-ll+B3+0(·!,Jil 00010460 

ISN 0038 GO TQ 71 00010470 
____ -,---JI~S..,NL.J.OuOJ...;3~9!_ ___ ....16)..:5~Sil.....ll..=.S U Sl I. I.L+..R...4ti Sl I -1, II :t.S..L.l..l ~+.l..l_,_, ,J..I.l..t _____________ _....jOU.UO.Qlw.J:UJ __________________ _ 

1+1SIT,J+li+SYIKI/OY!Kll/D+!13+0( ToJl I 000104'10 
lSN 0040 -GJ T0 71 00010500 

----~0..4..L----l>-6b-6.....JS....;K •X.±..L- O.UlS .. lU---------------------
15~ 0042 SIJ=Sil,Jl 00010520 
ISN 0043 D1=1nx1KI+1,J/2. 00010530 
ISN 0044 02=....(!l.~JO .. ±..l-l..l. .0.1U5.itc.U----------------------
TSN 0045 R4=2,*~2'"0X(Kl*OYIKl/IOXIKI+OYIKll 00010550 
ISN 0046 lFIK?.~O.bl SI!,JI=P.l*SII,JI+R4*11SXIKJIOXIK~+Sil+l,Jill01 000105~0 

------------.........J...U.S .. Y.1 .. Kl1.!l..Y..l.!( .. h..$.1.l.._.L-:..lll..l~±!Di.O..U.. 00105.'IO-------------------:-----
I SN 0048 IFI~P.::0.71 S(!,JJ=:>1+S(!,JI+R4+11SXII<J/OXIKI+SII+1,Jli/Ol 00010580 

l+ISII,J+11+SYIKJ/1YIKll/D2+R3*01T,Jll 00010590 
------'S.!L005U------l El KQ-SU. S.L.S.!...l .. , J.l "-~-L~.l..l.4..1+ !Vo!.U .. .S .. l..l=4..J..J .. t-..S..UK.l.LD.X1 .. 1<..1UO 00 010600---------------------

---------------------------------------------------------· 



.PAGE OOZ 

-------:::7:----:::-=-:::-::------'l'-;+~!_5.:!J.! 1/C'YI >: l +Sit, J-lllt::IZ+R3*0!1 .J II 000 06 :> 
JSN 0052 lFI'<P.~:..~l SII,Jl=R1*S!I,JJ+R4*!!S!J-t,JJ+SX!KI/OX!I())/:>l 00010620 

t+!S!J,J+1J+$Y(K)/DY!Kll/D2+R3uO(l,Jll 00010630 
_______ l~S~~4 _____ ~G~O~T.< ?1~----------------------------------------------------~0~0gJLQ?~~O __________________________________ ___ 

ISN 0055 61.S!J=SI'.Jl 00010650 
IS"I 0056 51 I,JI=<'l*S!I,Jl+~2*!Sit-t,Jl+SII+t,Jl 000101.>60 

----::-::-----=-=-------'1,_,+"-'<.S I I~ S! I, J-11 + R 3*Q I I..LJ 1 l OOOJQ6~7~0:__ __________ :__ ______ _ 
ISN 0057 71 fO§:~PS+,a!SISIJ-Sil,JJl 00010680 
ISN 0058 70 CONTI~U~ 000106qO 

------'~:S~.QO.s-:-q=-----~1 T= '.I+ 00 QlQl.R':.O __________________ _ 
!SN 0060 l~reos.sr.sos~AX.AND.IT.LT.!T~AXSJ GO TO 72 00010710 
ISN 0062 R5TUDN 00010720 

_____ _._t S N 006"'-----------E 'l['l 00.0 10 7 30'--------------------

•OPTIONS IN EFFECT* ~A~!= ~lJ'l,OPT=02,LI~ECNT=57,SlZE=OOOOK, 

~STAT~~~~~c~s~•'---~s~O~U8R,~C~E~SuT~A~T~E~~~.E~Nui~S~=:__--~6~2~,~p~q~o~G~R~A~~~SwlJZ~E~=~-~L~l0· ________________________________ __ 

*STATISTiCS* NO DIAGNOSTICS r.E"J5~~TED 

****** ENn OF CO~PILATION ***~** qsK BYTES OF CO~E NOT USED 

._! 

n 
I 

w 
0\ 



LEV~L 21.7 I Jt~ 73 I OS/360 FORTPAN H DATE 76.l75111•55o24 

(~Vor(~D oorro~s- Nl~F= M~·~P~T~=~OuZ~·~·~I2N~~~C~N~TLz~5L7~·~S~ILZ~~~=~Q~n~~~Ou~u·~----------------------------------------------------------------­
sou~c~.~6CDIC,N1LTST,N~D~CK.LOAD,Nl~AP,NOEOIT.ro,N1XR!F 

C •••EVITS 4/28/76***•~~00M~NUS,_H. ••~ X324L ••• 00010740 
[ SN 0002 SIJQOI')!IT I NF I !~RAT 00010750 

tSN 0003 I~PLTCIT REAL~a!A-H,O-ZI, INT~GER*41I-~I 00010760 
tSN 0004 CO~~O~ 1~1 ~OINTI41o411,X~!3001oY~I3001oPE~P 00010770 

-----:---------~.3001-o..XND.P_!U300J oYNORMt300t,NL__ !l010.1Su.._ _______ -'-----------
··ISN 0005 CC~~JN /CI XVERI1001,YTUBES,~GRIO· ~0010790 

tSN 0006 CC~~8~ /0/ L~A~GI501,LN~N0(50t,XVI501,YV(501,NVERTX,IMAXI,JMAX 00~10800 
----"-' S.:IL.O.Oo.J ________ ~_c.J,~:.-10.~£LW1A.!..CI:! •. ~.U..L..!:lU.LL, Lll.E.G.l5.0.l. •. L ~ 'lD !'5o l.a..K.Sl.DE.L5n l, P E Rv I 50 I 0.0.0.108.10o ___________________________________ ~-

tSN 0003 C0~~0N /F/ I~INI601,tMAXI601,J~X 00010820 
tSN 0009 tO~~~N /AA/ X!~I29UioYB~I2801oDISTNI2BOI,PE~P~IZ80I,OFIOP12801, 00010830 

--------------LL-""0..: l2.l!OJ......J.!l~L2..80)..JLS..lOEL2..9.0 I....!:!U .Ill 08..4,..u_ ______________ ---'-----
tSN 0010 CG~~O'l /J~/ S81300I,UBI3001,V8!3001,08!3001 00010850 
ISS 0011 CC~~QN /EE/ SAN!2ROI,ORNI2ROI 00010860 

----L.S ~! .. 0 0.1 L------------'- !:l.~:~cl!\L I G G LL!:l.AF.. L, CtUR U__ 00.0 1 08 z...,_ __________________________ __, __________ _ 
IS~ 0013 C~~~0N /At/ Ol4lo411oSI~1,4tl 00010880 
t5N 0014 CC~~lN /A2/ UI41,41),V(41.411 00010890 

_______ ..... S.k...O.!l.1..5. Q.uc~O!-L/~LB.ELAX...Jl.LoRZ.t.R.3.£~Ax, p~y '1~' .R"=vNI D, vi SC!1S, Tlt1EX, I TMAXS00.0.109.0~-------'----------~----------~---------
ISN 0016 CCM~Q~ /A7/ F'LIN,FLOUT,~PQ,FL1,FLZ,ITS~AX 000109!0 
ISN 0017 CO~~ON /~2/ P~F.SSKI111,BJFLI1li,REF.KBLCC~(111 00010920 

-------.lS.!ll _Q Q 1 g I I "!.~" 0... 00 u 10 'l3 1L---------------------------------------
tSN 0019 IF!~P~~AX.EO.O.t EPS~AX•I!MAXI-2.1•1JMAX-2.)*3,E-06 00010940 
ISN 0021 IF(~~F.~Q.1.1 REF=EPS'~AX/I!MAXI-2~1/4. 00010950 

-------~t~S.o;N_ll023 tEl FLlN.~N£..O~LGQ_I.Q_J5 O.Ol09bu_ ______________________________________ _ 
tSN DOZ5 ~AT•O 00010970 
ISN 0026 DO 151 N•1,NVERTX 00010~80 

-----..1~0 2 7 t ~ (.!{S.!.C£..Uil N" 6 I Ga.....rn.. 0.01.0.9_9_.._ ______________________________________ _ 
tSN 0029 MAT=~AT+1 00011000 
tSN 0030 CAll SIDF.b!N,MATI 00011010 
ISN 0031 151 CQ~l.NUE O.OllDLll--------------------'-------------------
ISN 0032 150 CALL SEOUE 00011030 
ISN 0033 ITS=O 00011040 

________ .._! .;,.S=N . ilil3. Uil..S.YW D ~ 0 0 -.L...!U' Y "J I D • C HA Rtl• Y Itt g q I Y I S COS I Nfi Q I D 0 O..!lllO.Su_ ______________________________________ _ 

!SN 0036 !F(~TIME.F.C.O.I OT!Mf.=.2/!2.*~GRID/REYNL0+1.1 00011060 
lS"J D038 !~!ITSMAX.L!.OI ITSMAX•1200000/Il~AXI-21/IJ~AX-21 00011070 

________ .._! S"-N!lL-:Oll.!t.Q · 40 E QQ 'I 0 T I • !')I P•: = • • E 7 4, ' R ~ YN I D = ' , ~ 1 5 9 • ' v I S C 0$ = ' , F 1 I, 7, ' T I M F' = ' , 0 0 0.1..1.0 t1ll-----------------''---,--------------------
1FS.21 ·oo011090 

tSN 0041 41 FOR'lATI//,' EPSM . .\X=' ,E12,4,' ITSMAX='.t9,//l 00011100 
------~~JlD~~'-----------~1-.LlCHAR~•~·~----------------------------------------------------_uOOL1.1~-----------------------------------------

tS~ 0043 ~1=1.-RELAX 00011120 
tSN 0044 ll?.=R!LAX/4. 00011130 

-------~·~l:L00.4 5 E.!!"= OD LU!t·.l.L---------------------------------------
ISN 004~ WRIT~(6,411 EPSMAX,!TS'lAX 00011150 
IS~ 0047 I~IRF.LAX.F.Q.O,I CALL OR!LAX 00011160 

--------'~- ~-00'-' '!U.T.!:.I6.,.3AJ._RELA)L 000111 7"----------------------------------------
IS~ 0050 ~RIT~(&,401 ~TIME,~EY"JLD.VISCOS.TIM! 00011180 
tSN 0051 34 FQR'lATI/ 1 ' SOR RELAXATION FACTOR USED=',F6.41 00011190 
t S'l! no5z , at u.~!:..:Il.l'..Et..DI.T "'~ .o.o..ouzoo. _____________________________________ _ 
15N 0053 ITS=ITS+1 00011210 
tSN 0054 CALL SIT~R 00011220 

--------~' ::...~5 N._Q.05 5 c AL.L-1!.£ L nr OD llZ.3lL.---------------------------------------
IS~ 005~ CALL !~DIT 00011240 
tS"' 0057 CALL SFCIJE 00011250 

----"-S~-.!lO 5 ~ ALL.J..S.T.!: 21l 0 0 1.1 Lb.iL ____________ ....:._ ________________________ _ 

(") 
I 

w 
"'-J 

. ' ....,. 

·.) 
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------~~~~-~-----------I~F~!~E~P~O~.~P~~AX) GO TO 100 00011270 
IF!ITS.Gf.ITS~dXI GO TO 100 000112~0 

50 FORI.IAT!' TI~t= 1 ,F8.4o 1 P:LAX'"'oF5.3,' EPS'1AX=',E15.9) 00011290 
--------~-L~~~------~~G~ TO 101 OC011300 

100 .IF!FL?..E'J.Q) GOT') 105 00011310 
W R I~~ ! 6, 91 I ! l, P !:Q PIlI, S 61 l I, 03! Ll , US (L I, V'l ( l I , X 8 ( l I , YB! l I , l,. 2, ~:LI OQ 0113 20 

"'-"----~---9_,_.._1;-:F:.Q~~\U_' --~~-!_l~.!-'.!'E'l~>=', F~ .4,' SS=', F9.4, 'f'lB=' •f 15.4_, 'UB=', F9. 4, 'V00011_3--:3--:0:---------------------------------------
1B='•F9.4,' X'3=',F'l.4,' Y'l=',l'9,4) 00011340 

WRITE I 6, 92 I ( l N, PEP PN I L 'II , S ~~l ( l Nl , OBN (LillI, X BN I l N I , YBN I LN I • IBN I Ll>i I , 00 0113 50 

---------=-::-:-:---:-:-=-::----------:;:-=-'-1 .,[_'_\!J 1.\-~l 'QU.!~!.! .!.~ L' L 'l =?. L'!..l.~ I . O!J Q_ 1 ! 3 ;_ 0::--------------------------------------
92 FCP'1AT(• l~='.J3,' P!:QP~=',F3,4o' S8~1=',F8,4,' OSN=',F15.4, 00011370 

l' ~'IN=•,F9.4,' Y'l~=·.~9.4,' I~N= 1 ,!4,' JBN=',I4,' OISTN=',F9.~1 00011330 
--------=--"-'-'---"-"~'c-''---------'-1-':'0-='5-.!:W--:R'-'J'-'T'-'~'--'('-"6_r_22_1~L~ P 0 01!? _11 3 'lO 

35 FQR'I\T(/1,' CIILCIJLATIO'l l-IAS B:EN CfJMPL!:TEJ WITH IIJMB~R OF VO~TICI:J0011-'t0';00--------------------------------------
1TY srr,os=•.ts.• ~f'0='.~15.31 00011410 

:-"------------ W ~-l:r...c;_! Q_1 inL D TIM:: 1..': ~Y:>;L I), VI SC 0 S , T I ME . 0 Q 0 1!.'!.2 O~-----------------------------------
WRIT~(6,301 00011430 

30 FOP"!AT(' 1 V-FI !:LC'' I 00011<t40 

'--'-"'-------::------"'O~Q___t_=-.2_r1!..1.. O_OS>J !~_50------------------------------------
•••••• 0 C:ClJLIA'l!TY •••••• 00011460 

IB=XBILI+.001 00011470 
-:':-:':''---------->!.J~'I=Y'l_l_\.j_+..!.Qt_)_!,___ OOO_Ll~!:lO'-------------------------------------

XIA=QFLnATII~I-XBILI 00011-'t~O 

YJg:OFLOATIJ'II-YBILI 00011500 
IF!1SO<lTIXI'1~*2+YJ6••2l.~T •• 011 GO TO 560 00011510 

--------~-:-'--7::'-:'-:'------------:-(F(P(i-yNT(y-~J'B I • N!: • -1. I t; 0 T 0 56 0 0 0 0 1 i 5 2':-0:c--------------------------------------

S!!B,JBI=S~!ll 00011530 
,_ _________ __,0 Lt 3..L.~~'3 ( L l 00 0 I ) ?~0~-----------------------;-----------

UI!S,JBI=UBitl 00011550 
VII~,JBI=VB(Ll 00011560 

--'---------'5"'6""?'-"C..'J~IJ!J! E o o ·:l.l12 1 o,__ _________________________________ _ 
RETURN 00011530 
ENC 00011590 

*~PTI0~5 IN !:FFECT* ~AHE= MAII\l,QPT=02,LINECNT=57,5IZE•OOOOK, 

50URCE,E~COIC,NOL!ST,NODECKoLOAO,NOMAP,NOEOIT,IO,NOXREF 

*STATISTICS• 2632 

•STATISTICS* NO DIAGNOSTICS G!:NERATFD 

95K BYTES 0~ COPE NOT US;o 

-~ 



LEVEL 21. 7. I JA~ 73 I OS/3b0 FORTRAN ~ DATE 7bol75/ll.55.26 

--------------~~~O~~~D~T~I.~~Q~T~O?,! !N=CNI~57.~~~~~~~~~~=-------------------------------------------------­
S0URCE,EBCDICoNnLIST,NOC!~K,LQ~O,N~uiP,N0E0!T,JC,N0XR~F 

C ***EVITS 4/28/76•••~~•CQM~NUS, H, *** X3244 c** OOOllbOO 
ISN oon Sll'l~:'JIITINc V"'' acs 
IS~ 0003 1~ 0 LiCIT ?E~l*SIA-H,O-ZI, I~TEGER*4(1-NI 00011620 
ISN OOO<t CO~~n~ /A~/ XBN(zqoi,YB~I2801,DISTNI2~01,PE~PN(280I,OFIOP(2801, 00011b30 

-------------~~llfull...J.B.li2.rul.L.!!IS..lD.E12.!1..0. . OOO.ll!L::u~.. _________________ _ 
ISrJ 0005 COM~ON ~~~/ SRN(2801,n~~(28DI 00011650 
ys-. 0006 C~~YnN /A1/ 0(41o411,SI41,4ll OOOllbbO 

-n .l!?J•.; ___ QQ_ \U..-----C 0 ~-'tClN_./.AL.~ OHIT l.'t 1 , to 11 , X IH..JOQ.I_. Y!U.300 l.J>_E_lL___ ________________ .QQ 0116 7 0 ________________ -:-----·---,...--------..,--
1131')1)),X"!OQ'l(300l,YNOR'U 3!JOI,NL 00011630 

4' 
I~N OOO!l 
IS !S . ._0_0-'1. 

C0~~1N /10/ SRI300l,U~(lOOI,VSI300I,ORI3001 00011b90 
.:!.------'-U."_'l'l~L.L.A5..L_SX.iZ.B..OJ.3.5.Y.l2..il.QI_,!lX..l.ZaO.l,DYI280hll.lUZ~I2801, OQOUJ..Ou._ __________________________ --'----------

c 
IS"' 0010 

A) S!LJl.il.l. 

1LOX(Z~OI,LOVI28UI,OXI28DI,OYI2!lOI,NK 00011710 
C0"~0N /F/ I~INI601,1~AX(60I,JMX 00011720 

L------'- "~_j_Al.L.K£.2Ut!.U.l.!UL_ ill...l!LL--------------------------------------

f'1 
ISN 0012 
Is-. 0013 

co~~r.N /A?./ Ul41,41l,VI41,41l 00011740 
CO~~ON /GG/ CHARL,CHARU 00011750 

~L.O.Q ·~-----"-'=0 0011.7.61) _________________ _ 
!Sill 0015 00 170 J=2,J~X 00011770 

n I SN 0016 
.5...N_Ou! I 

IR=IMIN!Jl 00011780 
lU.-'-----------..L.l.cE.:=--'--'1 ·~A.XUL O.Ol.l.~.="--------------------------------------. 1 s~: 0018 

uJ ISN 0019 
00 170 I=I~,IE 00011800 
KD:KOOINT!I,Jl 00011810 

OJ I~ 111 OQ2 
ISN 0021 

.._ __________ ..,_!J..J..O_U.6 hlb2.,.1..6.:L..l..6 4, I b 5 , I b 2 , I 6 2 , I b 3 • I b 4 I , K P 0 0 011.3 2.0 __________ -'----------------------------
GO TO 170 00011830. 

!SN 0022 162 K=K+1 00011840 
ISN Q0?3 --------~~~~----------~VLLI1~C~~~Siltl. 11-SXIKl/DXIKll OOD1La5u_ ____________________________________ __ 

1/ I 1, +r X I K I l +I 1. /OX I 1<.1-1. I* S I I , J II 00 01 18h0 
ISN oo~" IFIKP.~Q.bl GO TO 172 00011870 
~Q?"' L:l.-----------1.-tl F_(.K~..E0..7) GO TO I I 00011lJ.8u._ ____________________________________ __ 

IS'I 007.8 174 UII,Jl=-CHAO.L*IS!l,Jt11-SII,J-lll/2, 00011~~0 
ISN 0029 GO TO 170 00011900 
I S.~!l.Q.3Q u_ ______ .._l o.b~3-'K . .=.!<.:t.L OO.Oll9..l.u_ ____________________________________ _ 

ISS 0031 172 U(l,Jl=-CHARL*IISV!Kl/OVIKI-OV(I<.I*SII•J-111 00011920 
l/(l •. +t'VIKII+I1.-1./CY!Kil*SI!,JII 00011930 

IS!.: 0.03 G--------'Et ~0-..6 I r:o In I 7 Q.O.U.<J~-.lJ--------------------------------------
:sN CO.l4 IF(KP.EQ.Bl GO TO 173 00011950 
!SN 003b 175 VI I,Jl=CHAqL*( Sl 1+1,JI-S( t-l,Jl 1/2. 000119!>0 

lLOOlZ G 0 IQ 1 z O.O.U.9..L.UL------------------------------------
IS 'I 0038 16<t K~K+1 00011980. 
ISN 0039 173 V(I,Jl~CHAII.L*IISXIt<.l/DXCKl-OXIKI*SII-1,Jll 00011990 

--------------------------lulciLIL,-..:+O..lU.tO I t I I • - L •. l.D.XI K I l * S I I , l I l OO.O.LZ:J.Qu_ ____________________________________ __ 
I)N 0040 !F!KP.EQ,81 GO TO 170 00012010 
ISN 0042 IF!KP,r:0.9l GQ TO 176 00012020 

----LS~041t. _____ _...u__r_c_Lll 0.012.03..0------------------
!SN 0045 165 K=~+1 00012040 
ISN 004b lib UII,Jl=-CHARL*IIOYIKl~S!I,Jtli-SY(Kl/OYIKll 00012050 

---------------------------LLLL • .tl:-.Yl K II + I 1 I D Y I K I - 1 I * S I! , I II 0 O.Q.l2.01.0.UL--------------------------------------
ISN 0047 IFIKP,EQ,Sl GO TJ 175 09012070 
ISN 0049 G~ TO 170 00012030 

____ __,.S.N .. O U5 Q ____ 1.._.b,_!.__ U l.L •. J l -"=-C ~A .. R U•.1.sff, J.t.l '-=S.. U. ,..J.=-U.l.LZ 0 0 1 2 0 9 u_ ____________________________________ _ 

:SN 0051 VI!, Jl=CH!RL*I Sl 1+1 ,Jl-SI t-1, Jl )12, 00012100 
ISN 0052 170 CONT!~UE . 00012110 

------'-"-~-0 a Sl _o.::.r u;t~ --------------------··-· __ oo o 12120.-------------------------------------

·-· 
--------------- -------·------------- ----
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PAGE 002 

TSN 0054 ENO 00012130 

~QPTIQNS IN EFFECT* NA~o= ~A!N,QPT=02,LINECNT=57,STZE=OOOO~, 

•STATISTICS* SCUPCE STAT"~~~T~.S~~=------~5~3~,~~~R~Q~G~~~A~~=-·~S~T~Z~E~=~--~1L3~6~2--------------------------------~-----------------------------------

~STATISTICS• NO DIAGNOSTICS G!~~0 ATED 

****** END OF COM?!LAT!ON ****** 103K BYTES oc CO~E NOT USEJ 
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~ 
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LEVEL 21.7 I JAN 73 I 051360 FORTR~N H DATE 76.175111.55.29 

CI'"Pl! c:p OPTTO'II$ - NA .. "z MAIN,OPI=OZ,J TN"CNI=57e$IZ"=OOOOI(, 
SO!J~C E,!: SC nt C, NDL! S T, NfJC·'OCK, LOAD, N'J"A h ~>IOEO! T, !Do NOXR EF 

.C ***EV!TS 4/28/76•••~••00M~NUS, H. *** X3244 •~• 00012140 
ISN oooz sunoC)JJITNE TSTCPQ 00 
!SN 0003 i"'PLIC!T OE~L*SIA-H,O-ZI, !NTEG:R*41!-NI 00012160 
ISN 0004 ~ow"QN /F/ !"INI60I,IMAXI60I,J .. X 00012170 

------~iN_OO.~o~s __________ ~c~cuuQN~~l~I~~~ lllB~------------------------~------------
·r~N OOOb CC~~nN /All Ul4l,4li,V(41r411 00012190 

ISN 0007 CD""fJN /AI/ D(41,41l,SI41,411 00012200 
ISN Orul C!l.~._Y.:]~LA.S.!_S.:U21!.!1.~5.Y.L2.3.D.L..0.~01 eCYI280l ,U>'!280I.yytZ801, 000.12L.lO _____ ~-----------------

ll0X(200l,L0Y(2801,0X(280I,OY(2801,NK 00012220 
!SN 0009 CfJ"",N ICI XVERrXI501,YV~RTX(50I,YTU8:~.NG~ID 00012230 

____ IuS!Ul.Oul_,..O'--------'-C O~JiL.L1!t.L.B.ll.ll...R.l..J.l...~l...E£..Sli~l(..JU.l!iE, ll E YN! D, V 1 SC OS, I !"lEX •l I .. A X SOO_Q.l22 .. -=-------------------
ISN 0011 C'l''"~N /A7/ FLIN,FLC!UTr!'!'O,FL1,Fl2rliSMaX 00012250 
ISN 0012 K=O 00012260 

____ 15.~..0.013 EPO~_o..._ OQ12.2.7_ 
ISN 0014 DO 270 J=2,JMX 0001228~0-------------------
ISN 0015 l8=1MIN(Jl 00012290 
TSN 0016 IE:Tv~XL 00123D~-------------------
ISN 0017 DC! 270 I=!R,If 00012310 
ISN 0018 KP=KPC!NTII,JI 00012320 

-----'T'-"'S~L!lll l r: Q_LQ_L.2_71 , 2 7 2. 2 71 • 214 ..2..1.L.2.7 2, 27 Z .• 274, ?14 I , r P .00 OJ. 23 3 LL--------------------
ISN 0020 Gt) TO 270 00012340 
ISN 0021 272 K=K+1 00012350 

------J-~!IL.!)Q V or t=Q I I .QJ.23.6..() __________________ _ 

ISN On23 1!=(\l(I,JI.U:.O,I C'UODX=UI!+1,JI*::lii+1,JI-U!I,JI*OII,JI 00012310 
ISN 0025 IFIIJ(I.JI,GT.O.I (IUODX=IU(I,Jl*O(!,JI-UX(KI*DY.IKII/OXIKI 00012380 

___ ___;.T...oS'""N Q.OZ.. "~ .• 21 GO TO 202 OOOJ.l3.9.D'-------------------
ISN 0029 !FI~P.:0.71 GO TO 297 00012400 
fSN 0031 DEL2:'J=2."'1 ('JXIKI/DXIKI+OI 1+1, Jlllll.+OXIIO I 00012410 

------------------------~~~ucKl/~(~)+Q!l, 1-111/!1 +QY!K)l-(1 /JX!Kl+!./DY(Kil!OC! 0 Ill OQOJ..2.!t.20-------------------------------------
ISN 0032 GO TO 283 00012430 
ISN 0033 297 DEL21J=2.«((0XIKI/DXIKI+~1(!+1,JI)/(1.+QX1KII 00012440 

--------------l.d.!l.Lt • ...Lt.l Lt.O.'LLK..l.LD.Y. C K I I I ( I , +DY ( K I I 00 0124.50-------------------
1-(1,/QX(KI+1,/0Y(KII$!1(1,Jll 00012460 

!SN 0034 GC TO 281 00012470 
___ _...•..:..S~.O.u.Oi3::>.5 ___ _.2:.!9u.2:....J:DEL!0..:.2..!'_{.!JJUJ<.J.LDX I K I tO! r u,...LLU.I 1, tDX! K I QQJ.2_4.fulc.__ _________________ _ 

1+011,J+11+~!l,J-11-2,*1l./DXIKl+1,1*011,JI 00012490 
!SN 0036 280 !FIV(!,JI.LC:.O.I OVIJJY=VII,J+li*O(!,J+li-VII,JI*OIIoJl 00012500 

____ .lS!LQ!l3.:>9 ____ 2~9:L2~.1_f..Ll/_u_....u..JiL..~:LlL~Q.Y = Y ( ! , II "0 I I, 11-Y I I , 1-1 I *D! I • 1-1 I OQQ l25.lu_ __________________ __ 
ISN 0040 IF(~P.EQ.11 GO TO 291 00012520 
ISN 0042 GO TO 300 00012530 
IS N 00t.3 2 71 K = 0.0125.t...u_ __________________ __ 

!SN 0044 O!J=OI!;JI 00012550 
IS'I 0045 IFI:JII,JI.L':.O.I IJUO:JX=UII+1,JI*'lii+1,JI-Uif,JI*DI!,JI 00012560 

-----1.5.~..00.. .f..!.U(.L .. U--L..L.O-L~UO!l.X.=..U..LL ll*O(I, 1)-11( I-1, 1)•0( I-1, '.1 .0~25.Lll-------------------
ISN 0049 IFIKP,FQ,ll K=K-1 00012590 
!SN 0051 IF(I(P,EO.ll Gel TO 280 00012590 
·~N no.s. E-1 . .'!-£..-SO 51 G., rn 0.0121:>.00-------------------
IS"' 0055 OEL20=01 !-1,JI+OI 1+1,JI+2.•IOYIKI/DYIKl+OII,J-lll/ 00012610 

111.+"lYIKII-2."(1.+1,/')Y(KII'"IJiloJI 00012620 
-----'.S..'L.Q.05..b. _____ _...~Lt!L283 Ol263o_ __________________ __ 

!SN 0057 2?5 OEL2J=OI !-1.Jl +01 1+1,Jl+2,•1fJI! ,J+li+OYIKI/DY(KII/ 00012640 
1 I 1. +J Y I K I I- 2. *I 1, + 1 ,/ JY I !<I I •O ( ! , J I 000126 50 

'S N 00 5.8.. ___ _.2:.:9LJ1--D'.l 'LI l~J 1.. Uo- 0... L-D-'l!loY: .'L.l.L..J.+.U-•.O.U,.JJ-_lJ_..,._v Ll.~..1.UOJ .t .00 012 6 60----------------------

-------··----------------



PAGE 002 

TF(y(l,JI.GT.O.I DVQOY=IVIIrJI*OII,JI-VYIKI*OYIKI!/DYIKI 00012670:--------------------------------------
GO TO 300 00012680 

274 K=K+1 00012690 
'-"---------a r J.::..?JhJ 1 !iOQ12?.o_o 

I Fl 1JI I, J I .LE. O. I DUODX= I UX I K I *OX! K I -UI I, J I "'0 I I, J I 1/DX I K I 00012710----------------------------------
IF!UI i,JI.GT.O.I ~UC~X=UI I,JI*OII,JI-U(I-l,JI*OII-1,JI 00012720 
IFI~P.E0.4l GO TO 294 00012730 

------~~~~~---------,I~F~(~KP;~o:8~Q TO 298:------------------------------------------~0~0~0~l2~74~0~----------~---------------------~ 

0 EL 21J= 2. *I In Il-l, J I +OX I K I /DX I K I Ill t.+QX I K I I 000127 50 
+ I C I I , J + 1 I + n Y I K I 0 Y I K l I I I 1 • +0 Y ( K I I 0 0 0 1 2 7 !> 0 

-------------------------~l-.:-;11.1C0i(K-~=-Tov( KTI*~I I' J I I oooi277ri __________________________________ _ 

GC T~ 281 00012780 
-------~~~~-------2~9~8~DEL7.~=?.•110!I-l,JI+GXI~I/DXIKII/(1.+0XIKII 00012?~0 _________________________________ __ 

1 +I 'JY( K iiov-(K;+?ilt~Nl-1 I I 1. +OYI K I I 00012800 
l-(l./f'XIKI+t./OYIKII*8(1,JII 00012810 

--------'-"-'-'----'...,_'--"-------2=-8 3~I F_ LV!_L._ J--L!1.:~. 0 • I IJ V '1C' Y = I VY I K I * 0 Y I K I - V I I , J I *0 I t , J I II DY I K I 00 0 l?_?._?,"'Q ________________________________ _ 
lFIVII,JI.GT.O.I. Gr:' TO 282 00012830 
GO rn 300 00012840 

,_._ ____ _..2--'9-"-4___,_0 eL2D.::..2. ~ ~!..9.!.1-=-L__llin X !J5J1.21<KUL!~X I K I I+ 0 I l , J + 11 + 0 I I , J -1 I 0.9. 0 1_4 ~.~5'-"0'-----------------------------------
1-2.•'!1.+.1./0XI'<llo:JII,Jl 00012360 

GO Tl 280 00012970 
~~~"------__,z.9_l o='-22::QL1=.h~~J.!..L..11.!.2U..t.l+ 1 I+O!J..,_,J.-1 1-4 .•at I r Jl OOOIZP.8~0 ______ -'---------------'---------,.------

300 01 !,JI=(111rJI+£)TIME"!DfL20/REYNLD 0001289() 
1-fWlC'X-OVnDYI 00012900 

---------':--~-'----':'-7'~-----"'7::-::---'E~P=-1"'·;:~ Pn+OA lliOI J-0 I· J II OOOJ£9_1-70 ___________________________________ _ 
270 CIJNTI~UE 00012920 

RETURN 00012930 
~ (1 0001]~9~4~0:._ __________________________________ _ 

·~PTtC~S IN EFFECT" NAME= ~A!N,OPT=02;LINECNT=57,SIZE=OOOOKr 

*O?TICN5 lN EFFECT* SOURCErEBCDIC,~OltST,NOOECK,LOAD,NOMAP,NO~OIT,IO,NOXREF 

~<STATISTICS* 87 ,PRQr,RAM SIZE= 

*STATISTICS* NO DI!G~OST!C~ GE~E~ATEJ 

87K BYT~S OF CORE NOT USEO 

('"') 
I 

.1:'­
N 



·. 

lEVEL 21·7 I ,JAN 13 I OS/360 FORTRAN H DATE 76.175/11.55.33 

} 
I~N.....rulQ? 

---------------JC~OuM~P~IuiJE~B~CuP~Tui~O~~~or:02.] ~~~~~~~00~~~~~~~--~------------------------------------------------­
SOURCE,E8COICoN~LIST,NOCECK,LOAO,N~~AP,NOEOIT,!O,NOXREF 

C ***EVITS 4/28/76******DOMANIJS, H. *'"* X3244 *** 00012950 
.l.L.<-------------'>SJ.JI 1.9.~LO..lli. D.O l.Z<J.60·-----------------------------------

IS~ :J003 l'IPLIC IT P.=at•IH A-H,O-Z l, INTEGE~•4 n-Nl 00012970 
!SN 0004 CO~'InN /A4/ qElAX,.1,R2,RJ,EPS~AX,OT!'I£,REYNLIJ,VlSCDS.TI'IEX,JTMtXS00012980 
IS N_O.O.QS 
ISN 0006 

-~----------~c~~M-LA61-£~~.- l29~-~------------------~--------------
co~'I0N /A1/ Ol41,411,SI41,411 00013000 

!SN 0007 (0'1'10~ /0/ LNBEGC50),LN~NDI501oXVI50),YVISOI,NVERTX,IMAXI,JMAX 000130iO 
IS'' !)(lOS 

Tf l s ~ 0009 
:SN 0010 

----~--~~L~~---------~Rui~=~IL·~----------~--- 30L~~------------------------------
·sR:2. 00013030 
Qfl~X=qL 00013040 

Cf' 
•.s~_.OQ.l 

ISN OC'12 
'------~'1.1~.1 •. ::-.'3..L .00013050'------------------------

R2=~L/4. 00013U60 

c ISN 0013 
£!Lllill4 

~ ISN 0015 

rn ISN 0016 
~.N. . .!l..OIZ 

IS'l 0018 

CALL SIT~R 00013070 
L-1------------'-'' r. L=.ll .00.13 o !1'-'-----------------------------------

DQ 80 J=1,J~AX 00013090 
00 80 !=1,]'1AX! 00013100 

~-------~aun~s,!J,J.~~ 0.0~3LL~---------------------------~-------
RELAX=RB 00013120 

IS 'l 0019 R1=t.-RB 00013130 
J<!l[ . 002.0 _________ __....z:~~-L-"----------------------------'--------------------------DO.O.t3J.!tO, ___________________________________ _ 

0 IS"' 0021 
IS~I 0022 

CALL SIT~P. 00013150· 
IT?.=!T 000131AO . t.S.f.U) 0.2 3 

~ ISN OOZ4 ,..., ISN 0025 
.s.h.....00.2 

~------UOC-LO~ O.Ol3~~----------------------------
DO 100 l=t.!'IAXI 00013180 

·100 SII,Jl=.5 00013190 
_.o,_ _______ ....e._•l::.-1. .01320LL-___________ ___, _____ ~ 

ISN 0027 R~LAX=1.5 00013210 
!SN 00.?!! 81=-.5 00013220 

-------~~_aaz~----------~2~-SL a.o.t~23a ________________________________ ~-----
'sN 0030 On 50 K=1,20 00013240 
!SN 0031 CALL SITER 00013250 

------~-SlLJ1Q.32 II'I: Ql326u_ ____________________________________ __ 

ISN 0033 DO 70 J=l,J~ax 00013270 
!SN 0034 DO 70 I=1,!MAXI 00013280 

----~S.!LJ10.3.5 70 S Ll,..J.l= DD 132.9."---------------------------------------
ISN 0031> IFI ITR-ITL I 1, 1,3 00013300 
!SN 0037 1 !F(JTQ-!TM) 2,4,4 06013310 

------~1 ~s N-0.03 9 z o_g_, 2....!.B. - ~ " oo 133.L-U---------------------------------------
ISN 0039 IFCRq,sr.2.1 BR=2· 00013330 
ISN 0041 Rl=1.-9R 00013340 

------~'~S~L S2=9RL4 O.Ql3~~---------------------------------------
tSN 0043 RELAX=P.P 0001331>0 
ISN 0044 CALL S!T[R 00013370 

-----l.-S~IL.Q0.'<5 .I.P • .;.l.I QOl33BLL--------------------------------------
tSN 0046 DO 60 J=l,JMAX 00013390 
IS'l 0047 DC 60 !=1,l~AX! 00013400 

-------l-~~049 1>0 SU~l~ 0~~34-lLL---------------------------------------
ISN 0049 4 RL=~~ 00013420 
ISN 0050 ITL=!T~ 00013430 

------~~~s~N~as ~n_ DOl344u_ ____________________________________ __ 
!SN 0052 3 IFC!TL-ITMI 5,7,7 00013450 
ISN 0053 5 oL=2•~L-P~ 00013460 

------~~< !'LO.O.S io .E.GL.....L.T .•. l ...L R - 0.0 13.U-U-----------------------------------'--,---

-----------------

·-·------------·---------·---------------------------------------~----------· 
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PAGE 002 

------~I~S~~-70~0~ ~tr1.-R 00013480~-----------------------------------
ISN 0057 P2=RL/4. 00013490 
ISN 0058 REtaX=Rl 00013500 
IS N 0059 CalL S ITER 000 1_=3~5-;!-1:;-0 ___________________ _ 
ISN 0060 ITL=IT 00013520 
ISN 0061 D~ 90 J=l,J~AX 00013530 
IS~ 00~2 CQ 90 1=1 I~AXI 00013~5~4~0_· ____________________ _ 
ISN 0063 90 S!I,Jl=.5 00013550 
ISN 0064 7 RP=~~ 00013560 
ISN 0J'.Q.2. JrO=TTM OOOJ~'j_70o----------------------
ISN 0066 10 R~=IRL+RRI/2. 00013580 
ISN 0067 R~L~X=P~ 00013590 

-----~I~S-~Q9~8L-----~R~1=1.-R~ OQ01?60Q __________________________ ___ 
ISN OOA9 R2=~~/4. 00013610 
ISN 0070 50 CO•JTINIJE 00013620 

------'l~S N _ 00 7t 1;_~ IT E__l.Q_r_2 0 I R~L~A7:X~I .!.::T=-=-=-=:-:--:-::-:-=-=-:=:-:-:--:::--:-==:=--:--=---,-==-::--=--:-:-:--=--:;-:-:-:---,-----:;..,....,--:---.!00 0 1 3 6 1 0. __________________________ ___, __ _ 
!SN 0072 20 FQR.~HI' ::JPTI"'U'I OVERRF.LAXATION FACTOR IS APPROXIMATELY='•F6~4, c:ioiii'3&4o 

111,• "'AXIMUM SOR ITERATI~NS=•,I3l 00013650 
------~~..Q.lU,3 _______ -;:-R-'-".,:.T""-U"-~'-'-N ________________________________________ -'---------'OQ_QJ ?l> ~:-':'1)'---------------------------------

ISN 0074 E~D 00013670 

___ _:*:;O.~..:D:....T:....luC'..:NL'5.___I,_,N,_F."-'.F"-'F'-'E"-'C~T,__•=------- 'l~= ,'~A l 'l, O?T=OZ l l 'lO:CI'lT =57 <; l-ZE=OOOOK 

•OPTIO~~ TN EF~ECT* 

.,STATISTICS* SOURCE STATE~ENTS = 73 ,PROGRA"' SIZE = 1356 

eSTATISTICS• NO OIAGNnST!CS G;~ATED 

****** E~D OF CQ~PILATION ****** 103K BYTES OF CORE NOT USED 

., 
' 



·. 

LEVEL 21.7 I JA~ 73 1 OS/360 FO~TRAN H DATE 76.H5/llo55.35 

CO~DT!FF OPTTONS- N~Mes MAIN,n~~~F~C~Nui~=~5~7w,~SuTuZ~F~~~auOa0uOuK~,~~~~----~-------------------------------------------------­
SOURCEoEBCOICoN~LIST,~OC!CK,LDAO.NO~AP,~OEOIT.IQ.NOXREF 

C ***EVITS 4/Z8/76******0C~ANU5, H. *** X3244 *** 000l3E 80 
I~ 'l 000 Z S 'IBQD!! II NE.__.!ll\!~~.:".:Jiuic__ ______________________________________________ ~ULJ~~l!.._ _____________ -,----'----------------
tSN 0003 I~PL!CtT R~~L•BIA-H,O-ZI, INTEGER~41I-NI 00013100 
ISN 0004 CO~~ON /D/ LN~EGI501,LN~NDI50l,XVI50loYVI5~1,NVERTX,IMAXI,JMAX 00013110 

-------'I'-"S~Q5 CO"'~ON t:.L . .tlli.AI..CJ:u.MA1CHI I)!,! f!EGI50L..l.FNQISOI,KSIDEI501 0 PFBvl 501 OO_O.Lli_..__.._ _________ -'---------------
IS~ 0006 .. ~AT=O OOOliT30 
~S~ ~007 DO 20 N=l,NVERTX ObOl3i40 

---'-----'-!k.Jl.Q £l <! li~ I{S !!) E..UJI.. _Q 013_; 5u_ __ ___,.,------------------------------'----
IS~.OOO~ GO TO 120,2,3,2,2,6,7 1 7,9,20,20.2,3,2,2,6,1,7,9), KS 00013;60 

- ISN 0010 GO TO 20 - 00013170 
______ ___,_<~CUL______2_C_ALL_J.O.E.2.J.N.'------------------------------------------------------O!.l.Ul3.:8!J __________________________________ _ 

ISN 0012 GO TO 20 00013i90 
Cf\ ISN 0013 3 CALL SIDE31NI 000131':00 
-
G N 0014 GO TO 20 ~l~P.~-------------------------------------

ISN 0015 6 MAT=~AT+1 00013820 
Tl _ IT~N 0016 ~~l;nsiOF.61N,MATI 000131!3<) 
/V --------'~'LJl n • ---'-'--'--'----2_o_ o.on u a! • .._ __________________________ ..__ ________ _ 
M'1 ISN 0018 7 CAll SIDE7Hil - 00013S50 
l I ISN 0019 GO TQ 20 00013860 

--------'T~SuNL~Oll0u2~0.__ ______ ~9~C~AuiJI~SuluO~E~9~fuN~l~--------------------------------------------------__uOUU13&~--------------------------------~----
ISN 0021 20 CONTINUE 00013~80 
ISN 0022 RETURN 00013890 

-------JS~.o~a~2~3-----------=~~~------------------------------------------------'----------~--~ .. 0LJguu __ ~----~----------------------------

•OPTIO~S IN EFFECT* NA~== _MAIN,OPT=02,LINECNT=57,SIZE=OOOO<, 

•OPTIONS IN EFFECT• SOURCE,EBCOIC,NOLIST,NODECKoLOA6.No~AP,~OEOIT,tO,NOX~EF 

----2*~Suiu&~Tui~SuTuiwC~S~•~--~Su£l~!~!RuC~E~Sw~AI£MEUIS-~-------~2~2~oLP~R~O~G~R~A~~~s~zLz~e~-------~4.QU ________________________________________ ~------------------------

*STATISTICS* NO DIAGNOSTICS Gf.NERATEO 

LltK BYTES OF CORE NOT USED 

- -- ---------------------------------------------------------------------------
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LEvEL 21.7 ( JA~ 73 I OS/360 FORTRAN H DATe 76.175/11.55.36 

CO~PILEP OPTJO~S - NA~~· ~AJN,OPT•02 1 LINECNT=57 SJZE=OOOOK~ 
SOURCE·~BCO!C,NJLIST,NOOECK,LOAO.NOMAP,NOEDITi!D,NOXREF 

C ~~*EVITS 4/2B/76~~••••00~ANUS, H, •** X3244 *** 00013910 
!SN 0002 SUP~OUTIN~ S1DE2t~l 00013920 

------~~~S~N~0~0~0~3~----------~~~~PL.IC!T R~tL~~tA-H,O-Z~I-,~~~N~T~E~G~E~R~~~4-(~!~-~~~~I~------------------------~0~0013930:---------------------------------------
1SN 0004 tG~~1~ /lA/ X~Nt2BOI,YB~~280I,OISTNt2BOI.PEPPNt2BOI,CCJOPt2BOI, 00013940 

------~~~--~----------1~1~8•1(2801 ,J6'ti2BOI,NS!0~(290I.NLN OOOJ~3~9~5~0~-------------------------------------
ISN 0005 CCI"~ri"' /E-51 SfliJt 260) ,QI3~t 2801 00013'16•) 
ISN 0006 co~~~N /Al/ 0141,411,5141,411 00013970 

______ ___,t,_,S'-'N"-'.-'0,_,0~0"-7'-------------::-'C'-'C=-"'=-· "-:7fJN /l./ "11 IJT J~.1 , 4 ll • X~ I 30 0 ) , YA t 300 I , PER P 00 () !-;;3';:;9:-;;8:-;;0 __________________________ _ 
113001 ,XN'J~'-1(3001 ,Yt10P)II3001 ,NL 00013990 

lSN 0008 Cn"''~ON /~r/ 58~300I,UAI300I,Vq[300I,OBI3001 00014QOO 
ISN 0009 cn._,·~o~ tr.l L '!'3EGt 501 ,LN~N~I 50), XVI 501 ,YV1501 ,NVERTX.I..,AX! ,JMAX 00014•Jl0 

-----'I:O:S~N!.-'0:-'0-:::1'f-.O~----____.!r:~. o·~•'-1"1"1 I Ef'i·;;·A.,.CH~ TC H t 111 , L B!: Gt 50 I, LEND I 50 I , KS J DE I 50) • PE RV t 50 I oi)'i)l4_o_2~o------,------'-------'---
ISN 0011 LB=L!'IEGPII 0001403:) 
ISN 0012 LF:LO:Nr>INI 0'1.Qt4040 

------:r~s-'Nooi3-------:-I::-"IL£':-Lr~)-G'o.To 101 ooo14o=-=-so=-----------"----------
t~N 0015 IFtL~.LE.tl GO TO lOt 00014060 

____ __.I~l7 IF!L~.r;T_..~_LI Gr:l TO 101 0().9.l.i..Q777o _____ ___,-------------
JSN 0019 LN!=LN~EG!NI 00014080 
ISN 0020 L~f=LNENDINI 00014090 

____ --.JwSR.DQZ. I c t L 'l!' .J..~.._,U__GSI_ffi_l_O 1 oo 91 4."-'o"'o':'--------------------
ISN 0023 DD.100 L~:LN~.L~E 00014110 
ISN 0024 JFIO!STNILNI,NE.O. I' OEINIL"'I•ISBNILNl-51 JBNILNI ,JBNILNII I/DISTNILNI00014120 
IS"' 0026 100 C!11LT!NtJf 00014130':---------------------'--
JSN 0027 LN=LNS+l 00014140 
JSN 0028. DO 150 L=LB,LE 00014150 

----~~~t-1- 0029 ~L.=_?~R?..ll.L OQQ1~.l60"'--------------'------
tSN 0030 152 PE=<>~PON(LNI 00014170 
ISN 0031 PR:P=RPNtLN-11 00014180 
ISN no~3~2---------~J~F~(~o~~~·~Q.D9) G~ TO 153 00014~19~0~-------------------------------------
ISN 0034 JFIPO:.GE.PL.ANO.PL.GE.PRI GO TO 151 00014200 
15"1 0036 IFIILN.EO.LNR+1.AND.PL.LT.PBI'.OR.LN,EQ~LNEI GO TO 151 00014210 

---~5-~Q.~""'~----1...,5...,3._..L N=L!i~-:-::-=--------,--------------------------70.0•) 1'!.2.Z.Q __________________ _ 
ISN 0039 GO TO 152 00014230 
ISN 0040 151 ORtli=I(PE~Pli*OBNILN-li+IPL-PBI*OSNILNIJ/IPE-PBI 00014240 

___ _...I-'.'-5.:.:~. 00..:.4-=1 ___ _...1~5-Q C f1N_ll ~!UE OOQ14£.?-:;0c.._ __________________ _ 
tSN 0042 101 CONTINUE 00014260 
!SN 0043 RETUqN 00014270 

____ LSN oo~4~4 __________ ~c~:o Q09~1~4~2~8~o~--------------------~---------------

*OPTIONS IN !:FFECT* NA~E= MllN,OPT=02,LINO:CNT=57.SIZE=OOCOK, 

*DPTI~NS IN EFFECT* SOU~CE,EBCDIC,NOLJST,NODECK 1 LOAO,NOMAP,NOEDIT,ID,NOXREF 

*STATISTICS* SOURCE STAT"~ENTS - 43 ,pROGBAM SIZE 

*STATISTICS* NO DIAGNOSTICS GENERATED 

****** 5ND OF CO~PILATION ****** 111K BYTES Q~ CORE NOT USED 

---------------------·------------



·. 

lEVEl 21~7 I JA~ 73 I OS/360 FoRTRAN H DATE 76.175/11.55.38 

CD~PlL~R OPTIONS - NAV.== MAIN.OPT=02oLINFCNT=57,SIZE=OOOO~~~~~--~~~~~~~~~--~~~~~--~~~~~~~~~~-­
Sr.URCE,EBCDlCoNOllST,N~D~CK,lQAQ,~QMAP,NOEDIT,JD,NOXREF 

•••EVJTS 4/28/76*•••••DO~~NUS, "· ••• X3244 ••• 00014Z90 
----~~~~~~~~~~~-s~~~~~~~~~3~~~~~~--~~~~~~~~~~~~~~~~~~-Y~~~~~~~~~~~~~~~~~~~~~~~-­

r~PtlctT REAL*8(A-H,O-ZJ, !~TEGER•411-NI 00014310 
CC~~O~ /hi/ XBNI2SOioY~~~Z80l,OISTNI280l,P~RPNI2BOI,OFIOP(2801, 00014320 

----,-----------'-...._e.M.UBO.l...J!lli.LZ.B.OJ-LriSJDE..lZ..IlO.L.N.L O.O.l~.H~-------:.__ _________ _ 
C0~~1N /~f/ SRNI2BOI,O~NI2801- 00014340 
CCM~1N /All 0141,411,5141,411 00014350 

~~~---''-l..l.'--'LW..._~~~~~-'--C.C.!:'~!J!,LLH.-'!DlM.LUt.l.,_4lj_J~1.300J ,yqi300 I ,pfRD OO.O.L4.3 . .6J.L~--~-,--~~--~~~~~~~~~~~--
11300I,XNn~~~3~01,YNORMI300l,NL 00014370 
COM~CN /Or/ S~I300I,UBI300I,V81300I,QBI3001 00014380 

~~~~~_,__ro~:•'m __ /.Bl/._Vl~Nt2eOJ,V.TBIJ.O!U •. V~11NLZ.OOI_,_V."laUO.OJ_,__QJID!.l3QO__l_ D00143_90_~~~~~~~--~~'-~~~~~~-
cn~~1~ /0/ LN~EGI501oLN~NOI501,XVI50loYVI501,NVERTX,lMAXI,JMAX 00014~00 
CC~~nN /F/ ~"6TCH.~6TCHI11lol~EGI50J,LENDI50I,KSIOEI501,PERV(50l 00014~10 

I !1:1 °EGHI_ L4.it2'"'-~~~~~~~~~~~~~~~~~~--
LE=LENOINJ 00014~30 
LNB=LN~EGINJ 00014i40 

---'-Ll"-L-"---~~~~-1.' .N.£.=.UIE!'WUU O.Oa~ ....... ~~~~~~~~-~~~~~---'----~-
IFILN~.LE,1l GO TO 101 00014i60 
DO 1n0 L~•LN~oLNE 00014i70 

--~~---'~"--'--'-.c"-LJ'-"---~~--'IuDuO._,V'---'TuB,___~..,c'--'---'1 NJ...:.LS.ll..Btill Nl, IBN I I NII-SSNI! NII/DSOBTIZ •• DISTNI I Nil OOQL!t.oi.BO',-----~~~---,----~--~~~~~--~~~~-
lN=LN3+1 00014~96 
00 150 L=LRoLE 00014500 

'-~----JI'L~P..ERf'.ILI 00.01.451'"'-~--~~~~~--~~~~--~~~~~--
152 PE•PE~PM(LNJ 00014520 

PR=PEqPN(L~-11 00014530 
-~~~~--~~~~~c~l~£= PI ANO,pl GC PB) GO TO 151 000) 

JFIILN.FQ,LNB+1.ANO.PL,LT.PBI.OR.LN,EQ,LNEI GO TO 151 00014550 
LN=LN+1 00014560 

-~--~-G!l_T::Ll.S-2 .000145 7u__~--~~~~~-~~~~~~~--~~--
1Sl VT~ILl=IIPE-DLl*VTBNILN-1J+IPL-PBI*VTBNILNll/IPF.-PBI 00014580 

U91Ll•-YNOR~Ill*VTBILJ 00014590 
~~~~--~--V.2..lU.=xtlQR'11II!IITBIII OOQ.l!tb.0.0~--~~~~~~~~~~~~-~~~-

150 CONTINUE 00014~10 

101 CO~lll ~UE 00014~20 

~-U~~~~~~~HRCJ.~ ~l~&3D'----~~~~~~------~~~--~~~---
EN0 00014~40 

SOURCEo~~COIC,NOLIST,NOOECK,LO~O,NOMAP,NOEDIT,IO,NOXREF 

*STATISTICS• SOUP.CE STATEMENTS 36 ,PROr.R~M SIZE= BB6 

•STATISTICS• NQ__QTAGNO$I1CS~-~~~~~--~--~-~~~~-~~~~~--~~~~~--~~~~~~--~~~~~--~-~~~~--~~~--

•••••• EN~ OF CO~PJLATTCN •••••• 111K BYTES OF CORE NOT USED 

-...; 



-n -en 
c 
7J 
m 

OS/360 FORTRAN·H DATE 76.175/11.55.40 

CO~P!LER QPT!ON5 - NA~E~ ~A!N,OPT 02,L!NECNT~5~ZE~OQO~O~~~~~-.~~~~~----------------------------~-------------------­
SOUqCE,ESCO!C,N LIST,NOOECK,LOAO,NOMAP,NOEO!T,!O,NQXREF 

c ***EV!TS 4/2R/76*ft****QOM NUS, H. *** X3244 •~• 00014650 
SU~~OUT!NF Sl0~6(N,~hil 00014~~0 

--------~~~~~--------~.~~~~~P~L~l~C~l~.~. ~Q~~~-h~L~*~S~!~A~-~H,8-ZI, l~TEGER*41l-NI 00014670 
!SN 0002 
!SN 0003 
IS': (1:)04 CO~~ON /AA/ XRN!280I,YBNI280I,O!STNIZ80l,PERPNI280lo0Fl0PI2801, 00014680 

ll~~~Z~Ol,JSN!Z!Ql,~S!~E!ZBOI,NLN 00014690 
-------~.,.--,--,-=-:~--------~C 0 v.~(iN. /7 =.t S IW fz~OI-.-o-s~2~0 ~- ------------------------------.,.-0~0~0-:-1-;.4~7,-;0~0:---------------------------------------ISN 0005 

l 511 00:)6 C C'·" '·10 ~~ I A 1/ I)! 41 , 4 ll , S I 4 1 , 4 ll 00 0 14 7 10 
-"-"'-'-----------:-7C I')" 'I•]~ ~L__D 01 l!r: 1_4_l_, .lo..! )...!...l~l.:!•J 0 I , Y B L 3 0 Q I , PER P Q Q_Q t 4 =-7::-Zc:O ______________________________________ __ 

11300I,XNI')R'1(300l,YN~RMI300J,Nl 00014730 
IS"~ 0007 

!SN 0008 C0M"0~ /00/ SP!300I,U~I100I,V~(300J,OBI100l 00014740 
---------:-l~S-:'N'--'::OC:f'!C::0'-::9'----------:CI')t-!'•Q~QL...h..i'±~.fG! 5~!1-~ENC'l ~0 I, XV~.SOI, YV (50 I !.NVERTX, I MAXI, J~AX 000.-;1c:o4'-:7:-'5:..:00:---------------------------------

!S"' C"HO COM'I'lN'/F/ 'J'IATCH,Io!ATC~!111,LREG!50l,LENC'I50l,KSIOEI501,PERVI50l 00014760 
!SN 0011 CC~P•r1"1 /Bll VTP.'J( 280loVTi\()00 I ,V~Jf1N!280 l .VNBI 10I)I,")NQT(3001 00014770 

-----:1;-;;S'~ 00:-12=-------<; . .C..:~:·:;_~_t~~~-l=~-d.'L.tS.!:~~!,!__ OOQ1~789:-----------------------------
lSN 0011 CC'~'IJN /82/ PPFSSK!111.~aFt!11l.REF,K9LOCKI11l 00014790 
IS'J 0014 CQ"lV.'J"J /A2/ \1(41,411 ,V!41,4ll 00014800 

_____ l._S"-'N~ 0 1}_\ 5 C C !'1.. '!.2f-Ll A'!..L_ '3. f..b.A~-' ~ !_~~. J; P S M·~-'-OT I ME t_3_!: YN l 0, VIS~ S , Tl ME X.! T MAX ~QQ_ OJ~~ 1:-'0:---------------------=-------------
IS~ 001~ A~PR~SSKI~ATI 00014S20 
!SN 0017 a~BDFLI~ATI 00014330 
I SN 00.18 M~Mlli!i.L'l..>\.Tl OC014R'40 
!SN 001q Lfi1=LBEG!Nl 0001485~0---------------------------------------
!SN 0020 LE1~L~~D!~l 00014860 
!SN 00' LR2=L~c~l~l 00014870 

----~~ c; I< 0 02 2 LE 2 =L-END I " I 00 0 14 9ll0"-------------------------------
l5N 0023 LNR1=L~~E~INI 00014Bqo 
IS N 9 0 ~ 4 L NLJ.:: L':L: N:.> _IN l 00 0 14.'l O,_,O'---------------------------------
ISN 0025 LN~2~L~~EGI~l 00014910 
IS~ 0026 LNF2=L"'~NDP-~l 00014920 

-------'-'~~0'7 n L~!,~J--1 ooo14q3o 
!SIJ 0028 D1~CHARL•f\SORTI2.•DISTNILN8lll 006-l494'-=o'---------------------------
!SN 0029 D2=CHARL•DSoqT(2.*DISTN(LN32ll OOOI4q5o 
s N O'ilQ 00 .HH __ l.,l':...L..!~J.J._Lf' OO_QL~'1-~0 

---~l.SN 0031 l Fl Ll.EO,I_P.ll VNR! Lll~-CHARL*! SRI Ll+li-SBILlll 0001497~0------------------------
!S"' 0033 IFIL1.EO.LEII VNRIL1l~-CHARL*ISBIL11-SB!L1-111 00014980 

------~IS~ 0035 UJ~~T.LR1.ANO,L1.LT.LE1l VN81L11~-CH4RL*IS~IL1+1l-SBIL1-1JI/2. 00014~9~9~0 __________________________________ ___ 
IS~ 0037 101 CONTINUF 00015000 
IS~ 0033 L1~L~1-1 00015010 
IS~ 01')39 On 100 LNl~LN~1,LNEl •.)01)15020 ______________________________ _ 
IS~! n040 BL=fl OOOi5-0JO 
!SN 0041 BR=S 00015040 

---~~-~~1\J- on42 u ~u +.1 ooo.l205!>.~-------------------------------
rsN 0043 l2-LE2+L~1-L1 00015060 
!SN 0044 VNBIL2l~-V"J~!l11 00015070 
!SN .Q045 LN2~LN~l'+LNfl1-LN 1)001.5080 

-----~~~S~N~' 0046 !FIV"'flll2l.LT.O.l BL~1. 0001509~0--------------------------------------
!SN 0049 I~!VNB!LZI.GE.O.l BP~1. 00015100 

-----,'! S N 0050 S 1.::._S_!___L~~'i.ll , JBN I l N 111 000151 ~1 0"------'-------------------
!SN 0051 S2•SIIP.~IL~2l,JBNILN2!1 n0015120 
ISN 0052 X1=X'I0~"'i(l ll l)l)1)15130 

____ _.~_(}_!] ~ 3 Y J;o_v.~Q~~.LlL OOOJ.~.~4!>l.ll _____________________________ __ 
!SN 00~4 OELT•r1*PP+D2•~L 00015150 
!~"' 0055 VNL=X1~UII~NILN1J,J~N!L~tli+Y1*VIIBN!LN11,JRNILN1ll 000151~0 

______ .J.S t,: _ __!>.Q5._ 'i~12:: . .'n.!.'J l.l!1~..LL_/IJ.2..L_J1Uill!'llil.!'ll!.Y..U BNI LNZ.L_.L'llil..L.Nl I I OO.Ql.2l7),!0 _____________________________ _ 



·. 

PAGE OOZ 

. ISN 0057 31 EOP~AT!t&l 00015180 
lSN 0058 DTCT=IVN2-VN11/DELT 00015190 
!SN 0059 IF!LN1,"-0.LN~11 DNOT1•1VNAIL1+11-VNBIL111 00015200 

-------4~~~----------~I~F~I~l~~~I~.~E~O~.~l~~~~~I~I~Qw•I~OuT~l~=~I~V~N~q~c~t~!~l~-~v~N~B~I~!~l~-~1~1~1------------------------~Q~OD15.~~----------------------------~--------
lSN 0063 ye(LN1.GT.LNe1.AND.LN1.LT.L~E11 ONDT1=1VNBit1+11-VNBIL1-111/2 00015220 

1. 00015230 
------~~I}Jl6 ..... 5.._ _____ __.;.1LE.l'l!i.'3.1.LZ.L •. LI.. Q_,J_GOJ!L..3.0.0-,--------------~----000152'tu_ ___ ~----------------------

IS~ 0067 153 VTeiL11=CHA~L/01*1S1-SBIL111 00015250. 
ISN 0069 VTBIL21•-8L*VT~IL11 00015260 

-------"·I._,<;M_O_QI>9 D E.LD.=J:..t:!AE..L.!A~ .0 0 152.7...._ ___________________________________ _ 
ISN 0070 ON~JN=IV~l*OII~NILNli,JSNIL~111-VNBILli*O~It111/D1 00015280 
lSN.0071 IF!VTR(L\I.LT,O.I GO TO 20\ 00015290 

____ __._5~073 IF!_I.l,:.Q..L8J_l_Y.Jll.LL1~ .lHH115.39:u.( ____________________________________ _ 
ISN 0075 PT~,T=VTR!Lli*D~Illi-VTR(Ll-li*OBIL1-11 000\5310 
ISN 0076 GO T, 202 00015320 

_____ l..slLO.O.H. 20.Ll.f_lLlo.E Q, LEU_ .GO _I_0-.20 0 0.153 3."---------------------------
ISN 0079 D!~DT•VT61L1+11•0~Il1+1J-VT~IL11*0BIL11 00015340 
ISN 0080 202 ORil\I=D~Il11-0TIME*IONaDN+OTODTI 00015350 

_____ 15lLJl.Q.BJ 0 B·LLZJ~.!l..l.Ul=!l~ lll.5.3.6.._ ________________________ _ 
!5N 00~2 GO TQ 301 00015370 
ISN 0093 300 VTBIL21•CHl~L/D2*1S2-SBIL211 00015380 

---------LS.N _ _QQa4 VTR!.Ll.l;;o.:o.f~.l/J_:ll L2.L 0.0015.3.'iu_ ____________________________________ _ 
ISN 0035 OELO=CHARL•a•GNOT1 00015400 
TSN 0086 0~81N•IVN~Ilti•CSIL21-VN2!0(IBNflN21oJ~NfLN2111/02 00015410 

______ l.$.N_!!OB I IE I Vl!l1.1.LL..LL.O • .L..G..O._T OO.l5.!t.2..J.L ____________________________________ _ 
lSN 0039 IEIL1.~Q.LB11 VTRIL2+11=0, 00015430 
ISN 0091 OTQ~T=VT~IL2+11*0BIL2+11-VT~IL21*0BILZI 00015440 

-------J~_oos o_~-Ll2._ oool5~5u_ ____ ~--------------------·----------
ISN 0093 211 IFIL1.EQ.LE11 GO TO 212 000\5460 
ISN 0095 OTODT=VT~(L21*~B(L21-VTB!l2-11*0BIL2-11 00015470 

--------''-"tL!l.O o 6 21 2 0 3.1.l2.L= 0 ;> I I 2 l -DI~ I r)N!) ON t !)TO 0 II 01) O.L5!t.aG·----------------------------~-------
ISN 0097 OR(L11=C~IL21-C.ELO 00015490 
ISN 0098 301 :~~TINUE 00015500 

-------"'c..:SwNL.0.G.99 S P= 1.D.l.!.B.L~ t 11 I "'B 'l! S .0 015S.u.t __ .;__ ________________________________ _ 
ISN 0100 SR!lti=SSILti+REF*ISP-SBIL111 000\5520 
ISN 0101 SR(L21=S~IL11 00015530 

------~ . .5..!L010? S:l!-1.1.1 ~:1 l =SB 00.0.155!t.u_ ___________________________________ _ 
ISN 0103 S9N(LN21=S81L11 00015550 
TSN. 0\04 IJBilli•XNO~~·lfl11*VN.!IIlli-YNO!UHLU•VTBILll 00015560 
!S"J 0105 I 51 V9J.LlJ.=~3..'1(1 I I*VNBII I lUND~ 'II lli"'VIBI! 1 l OOOl:>.:>..LU ____________________ -:----------------
TSN 0106 U~IL21=XN~·'l(L21•VN~(L21-YNORMIL21*VTBIL21 00015580 
!SN 0107 100 VBIL21•YNOR'~fl21*VNB(L21+XNQRMIL21*VTBIL21 00015590 
IS~~ OJ 08 190 C f1>!Tl NIIF 00_015..CUJ.u_ ____________________________________ _ 
lSN 0109 R~TURN 00015610 
15N 0110 END 00015620 

~OPTI~NS TN EFFECT* NAME= MAIN,bPT=02,LINECNT=57,SIZE=OOOOKr 

-----"'"u.Ou:P'-'-T .l..CN S I N E e F <: C I * SO!!RC F, FBCD I C, •101 lSI, N!)D t:C K, I OA0....00:'1'1AA~P.o.o.i!i.N!J!J.:t:.oo-l.T..I.T.o.o.l.l.00.o.·NN.U0..&X.H.R.tE.tF ______________ ,.--------------------------------------

•STATISTICS* SOURCE STATEMENTS = 109 ,PROGRAM SIZE = 0!438 

*STATISTICS• NO DIAGNOSTICS GENERATED 

---------------------~8~7K-aXIES ~F CQRE-N~~CU----------------------------------~ 

. ...; 

·-·' 



LEVEL 21.7 I JA~ 73 I 051360 FORTRAN H DATE 76.175111.55.43 

--------------~C~O~M~P~ILER OPTtr~S - NA~F: MAIN,OPT=021LI~~~-~~-N~T~-~-~57~.S~I~ZE~-~-0~070~0~K~,~~~~~~~~~------------~~------------------------------­SOURCE,EBCOIC,NQL15T,~ODECK,LOAn,NOMAP,~0EDIT,IOiNOXREF 

c ***EVITS 412SI76******DQMANUS, H. *** X3244 *** 00015630 
SUB~~UTINE SID~7!NI ·~------------------------~00015640 

:-=------------'I~" "P "Lfcir·il-E".\ t: * aTi --H-;o-=z~r E G-ER "4 1 r- N 1 oo ift s &~-:s;.,o:--------------------------------------I5N 0002 
IS~ 0003 
JSN 0004 coM~nN IAAI X3NI280I,YB~I2SOI,OISTNI280IIPE~PNI280I,DFIDPI2BOI, 00015bb0 

1to~I2~011JRNI280I,NSIDEIZeOIINLN . 000151>70 
--------,:-=--,--,..-,..,-----------"-co-co-·~,:.:· 'l'JN 1: u s-B 'l (i3o 1 I as"~ 1 28 o 1 oo of%-a::.:o=--------------------------------------ISN 0005 

JSN 000!> cc¥~0~ 1~11 OI41,411.SI41.4tl ooo1S&9o 
I~ N 0007 CCM~O~ It/ POI'JTI41,41l 1 XQ(300I,Y6(300I,PE~P 00015700 

--------''-"--'--'"-"'-':o..!------------1=-"-', 3~oo 1 • x ~:f'~ .,131-of~vJ;;cP..~iiTo.n • NL ooo15'-'7:-':t'-"•>:-------------------------------------
rsN 0008 CCM"\ClN 1001 S~I30011UBI30011V'\1300110fll3001 00015720 
TSN 0009 CC)<'I:Jii /~/ LN11"GI50IILN;:Nr.ISOIIXVISOI,YVISOI 1NVERTX.I"AXI.Jp.!AX 00015731) 

--------:t'"-'s..Joof . .:.o_· -------oc'1"~r5iJ--f!=T-~;,"A.Tci-i~~"ATcH·Cifl ~l.e~"GT5oi~-·LI:~T6T5QT;K.-s10ET~o..-PE!i.VI~-ooo15740:=--------------------------------------
15N 0011 . CQ~"\ON 181/ VTBNIZ8011VTSI300tiVN~N(280IIVNfli3001,DNDTI3001 00015750 

--------,I:--'S N 0 0 1 2 C C" "'"' 'l I r, t, I r: H A P l , CHAR U 00 0 1 5 7 6 O:f--------------------------------------
I s"N-ooi 3 L s= t8F"GI ~:.--·- --····---- ooin57.7o 
IS~ 0014 L~=L~NDINI 00015730 

--------!-IS~N 0015 LNf:_:LN1.E..'?J 'll Q!>.Q_l'?_?_20 ___________________________________ _ 
ISN 0016 LNE=L~~NOINI 00015800 
ISN 0017 IFIL~.NE.~LNI GO TO 160 00015810 
I S 'li 0 0 1 9 S ~ tl( l F + 1 I = S ~ N I ~ I 0 Q_Q !_2,_8,_2~0 ____________________________________ _ 
ISN 0~20 PEQDN(LE+11=PERPINLI 00015830 
JSN 0021 160 IFILN~.Lf.11 GO TO 101 00015840 

_______ l._S_~_fl_(!?.} S"->JI L•l" I =S I I~N ( LNB I 1 JAN( LiliA I I OQ_Q_15850:--------------------------------------
(IQ·-·1-00- i_ ~.-L_.:Ii<i-;t:r-i_E_____ ooo1ssr,o ISN 0024 

!SN 00?.5 IFILN.NE.LNFI S~NILN+11=SII8NILN+1l,JBN(LN+111 00015870 
--------~~~~~-------------~0~1=~o~opN(L~I-PERPNILN-11 OQ..Q!5R80 

C 2 = P;: !' P N I L N + 1 I - P E fl. P N I L N I ·00 0 1 5 !3 9 0:-------------------------.,.------------
!SN 0027 
I SN 01)28 
ISN 0029 IFILN.~Q.LN~I C1=PFRPN(LNSI-PERVINI 00015900 

~-----~IF I l 'l. fQ .\. '1:" I 02=P !'~VIII+ 11-PERPN( LNEI 00015'1 10 
o"B·N-(L~'i-l;z-:f-61/02/1.6t+D21* I I 01 +02 I *SBNILN 1-D 1*SBN I LN+ 1 1-DZ*SBNCLN-1000 i592o-------------------------------------

IS N 0031 
ISN 0033 

lii*C~ARL**2 00015930 
--------''--"-'C!.....O""'-"--'--------l"-'0"-'0~V;-to.l"'"ll l Nl =I OH*2*S !IN I LN-1 1-D 1*'"2 oSBN I L N+ 1 I +I Dl*o2-D2•* 2 I *SBN I LN I I 1\:;0001 5940 

1116"2/ If) i-;-c-z 1 •c ~ARL ooo\ s9 so 
TSN 0034 

ISN 0035 LN=LN3+1 00015~60 
-------:I $ N 0 0 3,_,6,__ ________ _,l..c_~'_,l'-"1.,__"!~ • ~ g, 2 I L N = 3 0_(! n? 9! 0,_ __________________________________ ~-

lSN 0038 0'1 150 L=l!31LE 00015980 
ISN 0039 PL=D~~P(LI 00015990 

------=~{~ gg:~ 152 :{;~~:~~·l·t~~ll gggt~g~g=--------------------------------------
r5N 0042 IFILN.GE.LNEI GO TO 151 00016020 
ISN 0044 IF(D!:.G=.PLI GO TO 151 0001603~0~---------------------------------------
!S•l 0046 IFIL'J~~Q-;J,'J'l..LN.EQ.NLNI GO TO 151 000l.b0.40 
ISN 0048 LN=LN+1 00016050 

------~l"!Sc.::N:... .. .Q049 GQ Tl"l .\.52. . OQ_Olf!990 
tSN 0050 151 IFIDL.cQ.PE~PILRI.OR.oL.EO.PERPILEII GO TO 153 0001607~0'----------------------~---------------
tSN 0052 S81LI=IIPE-PLI*SBNILN-11+1PL-PBI*S8N(tllllli(PE-PBI · 00016080 
IS'l 0053 VN~ILI=IIP:-?LI*VNeNILN-11+1PL-PRI*VN~NILNI)I(PE-PRI 0001609~0,__ __________ ~----------------------------
ISN 0054 153 OBILI=IIPE-PLI*OBNILN-11+1PL-,BI•OBNILNIIIIPf-PBI 00016100 
IS~ 0055 U91LI=X~CQ~(li*VN~ILI 00016110 

_____ l5.~L'l059 V f'! l, ~Y_NQ_~-~~~l QQ.O! £: )2_0~-----------------------------------'----
I<;~t OIJ57 150 CONTI'!'I~ 00016130 
IS~ 0058 101 C~NTI~UE 00016140 
' s IIi 0 0 59 ~ c T !.F •: 0 QJ.Q.1,...Ll0"---'----'---------------------------------

r: ._ ... 

I 

n 
I 

\Jl 
0 

·-------··· ---·-·-------··--··-··----·--·· -



PAGE 002 . 

" 
NAM~= MAI~,QPT=OZollNECNT=57,SIZE=OOOOK, 

S~U~CE,~~CDTCoNOLtST,NOOECK,L~AO,NOMAP,NOEOIT,tO,NOXREF 

----~*~S~TLAaTL~l~S~T~l~C~S~·~--~SQURC" STAT~MFNTS = 
•sTATISTICS* NO OIAG~CSTICS GEN:RATEO 

•~*••• !NO CF"COMPIL4TION **•••• l03K"BYTES OF CORE NOT USED 

--------- .. -····- ----------------------------------- -----,.~ ..... -._. .... __ --------- •-:- -----------.:·-------oR!-.--- .... --------------~--:----



L~VEL 21·7 I JAN 73 I OS/360 =oRTR~N H DATE 76.175111•55•45 

CO~DJLEP QPTIO~S - NA~E= ~AT~.OPT=OZ,LINECNT=57,SIZE•OOOOK, 
S0V~CE,:8~9IC,NnLtST,NOO~CK,L0hO,Nn~AP~.~N~O==E~D~I=T-,~~~D-,7N~O~X~~~E~F~~-------------------------------------------------

c •••EvtiS 4/28/76**~A*~D~~~NU5, H. *** X3244 ••• 00016170 
SU~~QUTtN: Sl~Eq(NI 00016180 

--------~~~~~----------~~~~PLIC!T REhL*81h-~,O-Zl, l~TEG:R*4It-NI 000161q0 
t S N 0002 
!SN 0003 
tSN 0004 cov~~N /lA/ X3Nl230l,Y8NI29nl,O!STNIZBOI,PE~PNIZ80ioO~IOPI2801, 00016200 

lt~Nl~POI,J~~!Z30I,NSTOE!280l,~LN 00016210 
--------::-=-:-:--::-::-::-::,-------------'-::c o ... "'J '! ' e = ' s 3" r 2 q o ,·;~s\JC2 i3oi·-'""'-"'------------------------------------~o~o o 1 6 z~z~o=----------------------------------------I SN 0005 

!SN 0006 cov~,N /A1/ 1!41,4ll,SI41,4ll 00016230 
COMM~~ /A/ D0J~T(41.4ll.X~I100),Y~I300),P:qp 00016240 

--------~-'---='-"-'-----------:-1~, 3·oal-;-i:ii'G;: "' 1;io"J0~.;;·;:;R••I3o.)l .~>~L o·oiH6-2-:s7D---------------------------------------
! s ,., 0007 

tSN 000'1 cc"·~;m I'J::JI S'l!~llO),tr\1 3001 oV'3! 3001,0813001 00016260 
TSN oooq COM~Q~ /9/ L~~E~!501,LN=Nr!50I,XV!50loYV!50.,NVE~TX,t~AX!,J~AX 00016270 
r s ..., rio·1c.;o:---------=:c o v:'l -'JN-i'E'/. 'i''i ~rTH ~ iooirci-iTi1T-;-csTG'f5oT;t:E-Nii15 o , , K s 1 o e r so , , pER v 1 5o , o o o 1 o 2 ·g"'o'-----------------------------------------
t5N 0011 l~=LRf~(NI 000162q0 

____ I:SN 0012 !F!.L~,.!:Q . ._QJ Gn_ TO }50 O_q_q~O_l_i!? ______________________________________ ___ 
!S~·-OO-i4 Uo=LEW'~(Nl 00016310 
t<;p.; 0')15 !FILF..LT.L~I GO TO 150 0001632oJ 
!S~ 0017 LN!=L~~E~I~J O~Q1~~~D 

____ _,!5'< 0013 l-FCL-,J~~EO.OJ GQ TO 150 00016340-------------------------------------:--

!S~ 0020 CALL StrE?I~I 0001~350 
!5~ Q021 LNC~LN~NOINI OOQ!6360 

--------~I7S~N 0022 SS~~=O, 000176~3~7~0'-----------------------:------------------
!SN 00~3 WEtr.HT=O. 00016380 
I 5 N 0 0 2 4 D 0 1 0 0 l N = L "lll , u; E 0\)_Q! ~ 'L~Q'-----------------------------------------

-------!!S~l 0025 lF{PECDN(LNl-PE'tPNILN-ll,LT •• ZI GIJ TO 100 00016400 
ISN 0027 SSBN•SS?N+Sllll"llLNl,J~NILNII/OISTMI(NI 00016410 

________ .._t-'-<;~ __ QOZS _';"_:_ !..r;':'.I.7.\ol.=_t.G~!+ 1./::> l STNI LN I OQ.\UQ!!~O ______________________________________ ___ - ISN 002q 100 Cn"lT!NUE 00016430 
IS~ 0030 SSBN=SSBN/w5!GHT 00016440 

_______ I S N 0 n 3 1 Cr.:' 1 0 1 ___ UJ=_!,'J'I , L N E 0 0 0! 6 4·_,5c:;O'---------------------------------------
ISN 0032 101 SB"liL"ll=SSBN 000lb460 
tSN 0033 00 102 L=LBoLE 00016470 
! S o,; 0 0} 4 l 0 2 S 'l I l.l = 5 S 'l N OQ_Q.l ~ 'o!!. 0:----,-------------------------------------
!S"l 0035 150 co~:rnwE 000164qo 
!SN 0036 RETUq"l 00016500 
I<;~ 0037 E"lD 00016510 

•JPTIONS !N EFFECT* NAME= ~ATN,~PT=OZ,LTNECNT=57,SIZE=OOOO~, 

~~PT!ONS l"l EFFECT• SOURCE,ERCD!C,NOLlST,NOOECK,LQ6DoNO~AP,NDEDTT,tD.NOXREF: 

"STAT!STTCS* SOURCE STATEMENTS = 36 ,PRO~R4M SIZE = 734 

•••••• END OF CO~P!LATION ••••~A l11K 8YTE5 OF CORE NOT USED 

v 

--~·-----

•• _.l 
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LEvEL Zt.7 I JAN 73 DS/360 FORTRAN ~ . DATE 76.175/11.55.46 

CPMPTifP npTin~s- ~aMc- M~_OQI=OZ.! IN~C~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-­
SOU~~!.~~CDICoN1LISToN~OECK,LOAO,NryMAP,NDEDIT,IO,NOXREF 

C ***EVITS 4/Z~/76******0~MhNUS, H. *** X3244 *** 00016520 
~~~~!~s~~uz__ ~----~s~u~~?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~653~~~~~~~~~~~~~~~~~~~~ 

IS~ OOD3 JYPL!C!T AE~L*B(A-H,O-ZI, I~TEG!~*41!-NI 00016540 
ISN 0004 .C0Y~~~ /1D/ $~(3001,UBI1001iVAI3001,08130~1 00016550 

--~-.JIL.:St.:;~L!.Ou0!.!.0~.:<5L-~~~-____LC._l.I0""1TI___L!5L...S..llZ.BJ1J ..... S.YJ~lt.!)JIJ.ZB.!lL.!l.YJ2.aGJ.......U.XlUDI•VYI2801, 00016_3~'--~~~~~~~~~~~~~-~~~-
1LDXI28QI,LDYI280l,OXI280l,OYI2901,NK 00016570 

ISN 0006 cou~~N /F/ !M!~!60l,IMAXI60l,JMX 00016580 
~~--.Jl~S. ~LO.OO .._~~~~--''-C~~!L..L.A3.L~Cl..~:U!d.LilJ 001.659..il'-~~~~~~~~~~~~~~~~~-

ISN 0008 K=O 00016600 
!SN 0009 00 170 J=Z,J~X 00016b10 

~----LS~L00.1 .Bc:.!::1UILJ.l :0.016620~~~~~~~~~~~-'--~~-~~~--
IS~ 0011 IE=l~AX(JI 00016~30 
ISN 0012 !Fil~.EQ.O.OA,IE.=Q.OI r,D T~ 170 00016~40 

_____ -J_SN 0014 DO 170 I=IS~F nl~~~-'--~~~~~~~~~~~~-~~~---
ISN 0015 lFI~POINTII,JI,GT.11 GO TO 171 00016~60 

lSN 0017 GO TO 170 00016~70 
~-----..~..S~L001:>..9 ____ ~__.!u7ul._<>K...:.=KtL ____ ~-~~~~~-~~~~~~-~~~~~-~~~~~~-.OD..Ol6.1>.B.O~-~~~~~~~~~~~~--~~--

ISN 0019 LX=LDXIKI 00016~90 
!SN 0020 LY=L~YIKI 00016~00 

~~~~~~s~•L..Qn?! IF!! X,! T,Z) r,o TO .172 OOOI~Ll~~~~~~~~-~~~~~--~-~~--
ISN 0023 OXIKI=neiLXI 00016;20 
ISN OQ24 SXIKI=59!LXl 00016730 

-~~--JIL..:>.S ~025____.:__~-.UX.I.~J-~.!.J!l.l Ul .llOO 16 I 4.0 ___ ~---------~~~-~--~-
ISN 0026 172 IF!LV.LT.21 GO TO 170 00016I50 
ISN 0029 OY!Kl•0AILYI 00016i60 

-~~~I,_;S:uN 0029 S.Y.LK.l..:..s.B.l.L..LL-~~~-~~-~--~--~-~~~~~~~~~~-~---'-"Lililb.ll.Q. __ ~~~-'"'~~-~~~~~-~~~-
ISN 0030 VY(Kl=VBILYI 00016180 
IS~ 0031 170 C1STINUE 00016190 

~~~--JL.:>!>i._OO 32 
ISN 0033 

R!:.I.LJR!.'L-~~--~~~~~~-~~~~---~~~~~~~~~~--....u0.0.16.E.OO.~--~~~~-~~~--'--~-~~~--
END Q0016El0 

*OPTIONS IN EFFECT* SOURCE,E~CPIC,NOLIST,NODECK,LOADoNOMAP,NOEOIT,rO,NOXREF 

«STATISTICS* SOURCE STATEMENTS 32 oPROGRAM SIZE • 584 

*STATISTICS* NO DIA~~£ILLS_G£N~~~c~--~--~~~~~~-~~~---~-~~--~~~~~~~---~~~~~~--~--~~~~~~---

****** F.N~ OF COMPILATION ****** 111K BYTES OF CORE NOT USED 

*STATISTICS* NO DIAGNOSTICS THIS STEP 

------------------------------------------~---------------···--·----·····. 

...... 



APPENDIX D - Streamline Plotting 

To plot the streamlines (S = constant) of an EVITS run, a computer 

program, B22684.P.LOTS.FORT, was developed. The code is designed to use 

EVITS disc output along with interactive user supplied input of streamline 

spacing. The code is run via TSO using the TEKTRONIX #4014 CRT computer 

terminal and a full duplex,. 1200 baud line. To facilitate the running of 

the PLOTS program, a LOAD module dataset has been created and stored on 

disc. The LOAD module is named B22684.PLOTS.LOAD, 

To obtain the streamline plot: 

1) have EVITS disc output available on a data set (e.g., Sl.DATA), 

2) log on TSO and assign the EVITS output dataset to logical record 

unit 9 [i.e., ALLOCbDA(Sl.DATA)bFILE(FT09FOOl)] and 

3) execute the PLOTS program (i.e., CALLbPLOTS). 

After the load module has been called, the first two lines of Fig. D.l appear 

on the screen. Enter 0. for a streamline plot. The program provides for 

three streamline regions, each with a different spacing. Region 1 is for 

dimensionless streamline values between SBEG and SBEGM. Streamline values are 

between SBEGM and SENDM in Region 2·and between SENDM and SEND in Region 3. 

Note: SBEGLSBEGNLSENDMLSEND. After the 0. value, indicating a streamline 

plot, has been sent to the computer, line 4 appears on the screen, asking for 

the SBEG value. After the desired value has been typed in, the computer asks 

for the next piece of information. This continues until all bounds and 

streamline spacings.of each region have been input to the computer. After the 

spacing in the third region has been sent to the computer, the streamlines are 



D-2 

TE~PNAME ASSUMED AS A MEMBER NAME 
I~ TEMPERATURE ENTER !,STREAM FUNCTION 0 
0 
Ef'iiER SBEG 
-. 05. 
ENTER SPACING FROM SBEG TO SPEGI~ 
.01 
ENTER SBEGM CPROBABLY 0.0) 
0.0 
ENTER SENDM CPROBABLY 1.0) 
1.0 . 
ENTER SPACING FROM SBEGM TO SENDM 
0.05. 
ENTER SEND 
·1.0 
ENTER SPACING FROM SENDM TO SEND 
1.0 

FIG-URE D. I . PLOTS JNTE~AC.T\VE' lN PUT 



D-3 

plotted as in Fig. D.2. In the region and spacing specification of Fig. D.l, 

two possible regions have been specified: Region 1, -.05<8<0, with spacing 

.01 (i.e., 1% streamlines in a possible recirculating region) and Region 2, 

O<S<l.O, with spacing .05 (i.e., 5% streamlines in the main flow). Region 3 

does not exist since l.O<S<l.O was specified. Figs. D.2, D.3 and D.4 are 
; 

streamline plots of examples SAMPLE!, SAMPLE2 and SAMPLE3, respectively. 

The streamline spacing is 5%. 
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APPENDIX E - Listing of PLOTS 



, -Ci" 
c 
·;:o 
fT1 

rn 

·. ~· 

PLOTS,FURT PAGE 
PRESENT OATE bl2ql1b OSK20a 

I 0 c PROGRAM PLOTS 
20 c: 
50 DIMENSION XI(U00)1YI(U00)1X~(aOOJIYB(aOO) 

ao C:OM~QN /AI X8~(aOO)IYBN(U00)1SBN(aOO)Il8N(aOO)IJ8N(U00)15(atlal)ll 
50 
bO 
70 
50 
qo 

100 
II 0 

IIHXI I JMAX I NLN 
C:Q~MON /A3/ ~?QlNT(atlat) 
RtAD(qi203) ~L~IMAXl1JMAX1NLNINVE~TX 

203 FQ"1>1A1(5!U) 
qoo i'u·,rM-~·i <6-t. 12~. s:-'7-> ------------------,,---------------'-----------------------------

~EAD<ql2o~> (XS(L)IYB(LIIL=2~NL) 
--FiT"Ao(<i-~-~·oc,-~-,u-sN I PE~PN I L= 1 I NLN > -'-------------------------------------------------

120 
130 

~EAD<q~qoo> (PE~V~N=I~NVERTX) 

-----i--'i-=------.;-RtAD ('I 1 20~) ( l<61\ (L) 1 ~bN (L), StlN (L) 1 ltlN (L) 1JBN (L) 1L=21NLN) 
tao 
ISO 

----~~~-~~-.kE~~~q~z5u) ((~PUINT(1 1 J)I[:IIlMAXl)IJ:tiJMAX) 
2 50 F-U ~~..-A T ( 2 X , 3 5 1 2) 

toO 
170 

-----~~--~2~0~5~F~U~MAT(~(2F5~~·~2~1 ~F~5~,~3~1~2~1~2~)~)~-----------~-------------------~-------------------
20a FO~M~T(Io,~.2J 

I 71 ;.RIT£(ol210) 
I 7 2 
1n 
1 ia 

2t0 FORM~T( 1 IF Tt~PE~ATURE ENTtR I1ST~~AM FUNC:TIUN 0 1 ) 

Rf.A0(51211; IFL(; 
~--~2~171-..FORHAT(IIJ ~----------------------------------------------------------~--------------------,-------------------------

I 75 
lt!\l 

------~~------~~~~!!LG,tU,IJ RtAO(qlqObJ ((5(l,J)Il=t~IMAX1JIJ:I 1 JMAX) 
lF(!FL(;,tU,Ol RtAOlql200) ((5(11J)Il:lllMAXl)IJ:tiJMAX) 

tqo 200 FQR~~T(3E25,18) 
200 ~ldTUbl3r;oJ 
210 

----no 300 FORMAT(• ENTE.~~5~B~E~G~'~)~---------~-------------------------------------------------------------
READ ( SdO I fSBE.G 

230 
2ao 

301 FUR'1AT(FIU,5l 
wkTH-i"b I 3 o·:n --------------------------------------------------------'-----------------

250 FORMA ll 1 ENTf.R SPACING FROM S~EG TO S"BEGM t .J 

"RlTE(b,30b) 
---~~-~3~0~b~F7U~RMAT( 1 ENTER s~B~E~G7.M~(~P~R~o~a~A~B~L~,~no-.~0~)7'~)------------------------------------------------

READ(5130_~1~)~5~8~E~G_M _______________________________________________________________________________________________________ ___ 
oofRI rm-;-Jo J 
FORMAT(' ENT&~ S~NDM (PROBABLY 1,0) 1 ) 

I 

330 "RlTt(b,3\l3) 
------T3~Q~O---~MAI-~ tNT7t"R~5~P~A~C~l~N~G~F~R~U~M~$7.~~E?G~M~TrO~S~E~N~D~M~I~J-------------------------------------------------------------------------------

------~350 RtA0(5130~1~)~S~P_A~C~E ________________________ ~----------------------------------------------~--------------------------------
b0 ~RIT~O~J 

370 30U FORMAT(' ENTER SEND') 
3oo REA0(5,~~"E~~~~--'-------------------------------------------------------------------------------------------------------------

3q0 "RlTE(bi305J 
------""· ~TURM-Af~T[R SP~A~C~l~N~G~F~R~U~M~S~t•N~O~M~T~U~S~E~N~D~1~)~-------------------------------------------------------------------------------

------~r..------,R~E~A~0(51301J SPACE2 
CALL STRTPL 
XMAx:FLOAT(lMAXl•l) 

t%:1 
I 

N 



·. 

T PAGE 2 

IAX+1,,1,,1.,YMAX+1.) 

L~B;=~2~~~--------------------------------------------------------------------------------~----~-----------------------------~~~~----~CALL POLYl 
OU 100 L=l,NL 

~------~O~:~S~Q~RTI(~X~B~(~L~l~-~X~B~(-L---1~)~)-*-*2~t~(Y~B~(~L~l~-~Y~B~(~L--~I~)~)-*-*2~)--------------------------------------------------------------------------
IFIC.LT,1.S.ANO,L,LT.NL) Gd TU 100 

. Lt=L"' 1 
~~----~~~F~C~L·,EO,NL) L.~E~=~N~L--~------------------------------------------------------~--~--~~----------------------~-------. M:LE•L8+1 -

------~~----~C~AlL CUHVEIXBIL8) Ls=·c 
100 CU>ITINUE. 

OU II lV :1,5 
-------'~'-------l::..:F.....:<· I V , N E • 1 l G 0 T 0 I 0 S 

v:,oos 
GO TO !Oq 

105 lFCIV,NE.2l GO TO lOb 
v:.qqs 

U TO 10 
------~~--~l~Ob~l~FIIV,NE,3) GO TO 107 

V:SbEG•SPACEI 
------~~--~~~0~8~V~=~V+SPACEI 1Fiv.G;t~.~S~B~E~G~M7)~G~O~T~O~I~O~q~------------------------------------------------------------------------~----~-------------

GO TO 1011 
107 IF(IV,NE,Ql GO TO 110 

V:St:EGM 
111 V:VtSPACE 

IFCv.GE,SE.NOM) GO TO 10q 
GO TO 1011 

110 V:SENOM 
112 V:VtSP 

------~~~--~~~~~F~(V,GT,SENO) GO TO 10q 
loU ~RITEnQ, 07) v 

------~~--~2~0~7~FU~MAT( 1 v,~=~·~·~F~7~·~3~,~~~~~----------------------------------------------------------------------------------------------------CAC'L.S'T ~ 1 , , 
IFIM.LT,II) GO TO II 

---,----....;;..;;..;;.. __ _,2..,0"6.---;f~U.,.,;RF.l I ( I I= I , 13, I X I: I , F 7 • 3, I T I= I , F 7 • 3) 

------~~----~3~C~ONT~l~N~U~E ______________ ~------------------------------------------------~------------------------------------~---'----[b:q 
00 101 L=2,M 
O:SQRI (ex! (Ll•XI ([•[) )u2t (Yl ([)•1'1 ([•I ))u2) 
IF(O,LT,!,S,ANO,L,LT,M) GO TO 101 
LE: • 
IFIL,EO,M) LE:M 

·~----~L~M:[~CB+l:~~~-------------------------------------------------------------------------------------------------------
lFILM.LT.~l GO TO 102 

------~~------~t~~~RVE(x!([B),Yl([S),LM,O) 
102 LB=L 
101 Co>lt . ~ 

1FilV,EC,3l GO TO 108 
~----...;1 tflv-;ru-:-uiGOI·~~, ~~~~-----------------------..,-----------------------------,--,------------------------------------

------=-.:...:...:._ ____ .......::..I~J-I_~_.t::o,s> GU TU 112 

v 



·,_,. 
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1020 10Q CONTINUE 
10JO " UNT!NUE 
10UO CALL E~OPL(O) 

----~1~0~5~0--~--~C~A~OO~~[~P~L~--------------------------------------------------------------------------------------------------------------------

10o0 STOP 
------71~0 7 0 EN() 

. 1080 c 
1090 c 
1100 SUBPOUllNE STREA~(V XI Yl M 

-----1li0:--------7C~O~~~ /A/ ~~N(U00),YBN(U00),S6N(U00),16N(U00),J6N(UOO:,StU1,UI)ol 
1120 1MAXJ,J~Al,NLN 

11JO CO~~O~ /A]/ KP01NT(U1,U1) 
11~0 ·oi~ENSIQN JL(U00),YL(U00),X1(U00),yl(U00),KR(50) 
11':10 1"::0 

------:1'-:1 0 (I c 
1170 c ~COUNTS ~U~~Ek Uf POINTS 
1 1 a o .,.c ------::-:-: 
11 '1.0 KL:O 
1200 C POINTS X FQ~ J LEVtL ************ 
12!0 DO lvO J::!,J~"AX 

122v DO 100 1=2,1~AX1 
------1lJ~0~------~1f(~PU~~T(I.,J) 2,E~U-,717)~G70~T~0~1~0~2~----------------------------------------------------------------------------------------------

·t2~0 KP1=~~0I~T(l•I,J) 
------1~250 ~p~;~PL>I~TC!,Jl ------------------------------------~--------------------------------------------------------------------------

1200 1F(KPI,EU.O,O~.KP2,£Q,0) GO TO 101 
1270 lf(KPI.~:.ij,AND.KPI,NE,8,AND,KPI,N~.q) GU TO 102 
1280 IF(K~2.tQ.2,0q,KP2,EQ,o,OR,KP2,EQ,7) GO TO !OJ 

------yzq-o- 1 0 2 A l : S ( I • I , J ) • II 
1300 A2:S(J,Jl·V 

------l310 1F(AI,GT~.q~.~.o"~~.A~2~.G~T~.~q,-,~l-~~-o~~TU~~I0~0~------------------------------------------------------------------------------------~--
1320 !F((A1•A2),GT,O,) GO TO 100 

L:)'(. • 

------~Y~L(KL)::FLU~T~(~J~l-------------------------------------------------~------------------------------------------------------~--­XLTi([}:F LUA T (I) 
1F(A1,£C,O,.AN0,A2,EQ,0,) GO 

~------x~L~~~~L)::rLUA'i~-7(•A~2')7/7(7A~B~STTTT77~77~~----------------------------------------------------~---------------------------

101 CONT lt•U£ 
I. 

1UOO c POINTS Y FUR VALUE ************* 
1 a 0 Li I 0 
IU20 
1430 

DO 110 J:: 2,JMAX 
------nr~-------,l~F-r!'~PITTN~~.~r-rr~~~~~.-----------~------------------------------------------------------------------------------------

1UUO 
IUSO 

K PI:: K ~L) IN T (I , J ·1 ) 
------rm~------~R~Pn2~ • 

1Ub0 
I U I 0 IF(KPI,tQ,O,OR,KP·2~T·~Enar._O~l-TGnOn-TvO~I-1r.1r-VT-rn-TM~~--------------------------------------------------------------------------­---rrrti"PI,t;E";T;AN"O:KPI,NE,6,AND,KPI.NE.8} GO 10 112 
1U60 
pqo -----~rn~r--,~~I~F(KP2,EO,S,OR,KP2,EQ,7,0~,KP2,tQ,Q) GO TO 111 

112 A !:Sn-;T-1 ) • V 
A2:S ( J,J) •V 1soo 

IS I 0 
1520 
1530 

IFlAi.u1.4 •• uR.AZ..G1.9.) GJ 10110 
IF(A!•A2,GE,0,) GO TO 110 
kL:Klt 

15UO ------~~-------X~L~(~K~L~l=FL_U_4 __ T~(I~l--·----------------------------------------------------------------------------------------------------------



•I 

r-

~ 

'1 -4' 
c. 
;;u 
tTl 

ITl 
~ 

'~ 

PA-c;E <I 

t550 YL(KL):FLUAT(J) 
1Soo IFtA1,EO,o,,l~D.£2,EU,o,) Gu Tu ItO 
t570 YL(KLl=FLOAT(J)•ABS(A2)/(ABS(Al)+ABS(A2ll 
15SO tit COkTiNUE 
tSqO ttO CUNTlNUE 
tbOO Kbl=KL+t 
totO C POINTS B~1~EEN SURFACE & INTERNAL 

D--301 L=2,11L" 

,v A2=S~N(Ll~·~V~~~~~------~------~--------------------------------------~----------------------------------------------------io A3-:s(Ti;r;-(L),J~I<(L) )•V 

.u;O IFCA2•A3,~E,O;l GO TO 301 
tboO KL·:·;-c-.-.· 
1b70 H:•A2/(A3•A2) 
leBO XL(~L):xBN(L)+H•(FLOAl(lBN(Ll)•XBN(L)) 
teqO YL(KL):Y8N(L)+H•(FLUAT(J8N(L))•YBN(L)) 

---rroo lot cliNT INUE 
1710 c 

---~1~720 C N~L=TOTAL NUHS~R UF INTERNAL POINTS 
1730 

TO 201 

········****** 

Gu ru :soo 

v XL(KL):xSN(L•I)+H•(XBN(L)•XSN(L•!)) 
'- VUill=vBN (L•IJ +H• (YBN(U·YtSN([•ll) 

300 CUNTlNUE 
----~~frr1-~o-,~s~l_,t~I-,~xTL~t-r.~~--~~-v~-----------------------------------------------------------------------------------------

5 FORMAl(' . l=',I3, 1 YL: 1 ,Fb,2) 

KENO:TUTAL NUMBER OF POINTS 

l~~U ~~NU•~L 

~ 1a~n M-n 

•v~e 

2050 UU 350 Kt:~6,KEN0 
-----2T~bO lF(xLTKT~~~~.~~~.)~G·ro~f7Qrl!7lqno--~------~~-------------------------------------------

2o7o 350 CUNTI~UE 

-- -------------------------------

..,_--

t( 
Ut 

·j 

-· 



v 

\.• 
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2080 lbl DO 120 Kl:t,~KL 
2090 121 IFtxCtKll.EU,!,GR,iLCKI),EQ,I,,uR,xL(Kl),EQ,!Rlx! 
2100 ______ ~1~·~0R,Yll~l),E0,JMAX) G~ TO 1~0 

~110 NCO~NT:o 
2120 DO \30 K2:t,~KL 
~130 IF(Kl,t0,K2) GO TO 130 
21UO IF(XL(K2),LT,\,) ~0 TO 130 
21~0 0:5GRl((XLl•IJ-xL(K2)J••2t(rL(K!)-YL(K2J)••2) 
2lb0 IF!D,GE,I,UISJ~GO~~TU~~I~3~0---------------------------------------------------------2f76 "-CUUNI:"'·cuur,ft-1 
2180 KR(r,CUU~T):K2 

~iQo IJo cu~n-~ue. --------------------------------------------------~----------------------------------------------------------
2200 GU.TO (\UO,\U\), ~~;COUNT 

2210 GU TO \2D 
2220 lUI IF(SQ~T((XL(KR(I))-X((KR(2)))**2+(YL(KR(I))-YL(KR(2)))**2),LT,l.J 
2230 I GU IU \Uu 
22~0 120 CONTI~UE. 
2250 GO TG lbO 
22b0 c 

SE.QuE.r,CE. PU!NT FRUM STARTING PU!Nl .:27o c 
2.1eo c 

----_;;2,.;;z'QO----ruo lr(XL(K\),LT,I,,OR,YL(K1),Lf,l,l GO TU 1112 
2300 M:Mt\ 

----~2~3.~!~0~-----.X~1(~):X~L~(~K~I~l---------------------------------------------------------------------------------------------------------------

2320 Y!(M):~L(Kl) 
----~2~3~21~5~-----.k;,IN~ 

2330 l=X1l~)t,O~I~---------------------------------------------------------------------------------------------------------~---------~2~3~u~O~----~J:Y1(M)t,OI 

2350 XI=FLUAT7(~l~l----------------------------------------------------------------------------------------~-----------------____ _,2~3'7b~O~-----.Y~!=FLUAI(JJ 
2370 XHlN:xl-,01 

----~2n3-.o~o~----~x~Ax=x t • 

23QO lf(X1(M),LE,XIl XMlN:XI-1,01 
cUOO YMI!I;:YI-,01 
2UIO YHAI=Titi,Ol 

----~2~U~2~0~-----,l~f~(~YI(M),L~E.~.~Y~l~)~Y~H~I~N~:~Y~l~-'I~.~O~l--------------------------------------------------------------------------~--------------------

2U30 XL(K1l=O, 
" =o 

2~50 lF(M,EQ,O) GO TO 601 
------".-,<.! o o·------~·-.-=1. s-

257o C FIND CLOSEST POINT 
---------c"5'60--f.---=-

2SQO DO 

lFIK~E,Kol Gu TU ut 
1F(XL(K2l.LT.XM1N,OR,XL(K2),GT,XMAX) GO TO· ISO 

2612 IF(il(k2l.LI,YM!N,Qk,YL(~2),Gf,YMAXJ GG TO ISO 
2b!U 700 !F(K2,LT,K8!,UR,K2,GT,NKL) GO TU 701 
2 6 I 8 1 r l K l1'~ I • c J •. ~ K L. AN 0, k 2. t U. X B 
2b22 IF(K!NT,EQ,KB!,A~D.K2.EO,~KL) GU TU 701 
2~26 IF (Atls-{TLOAT (k2-KlNT) l.GT ,!.Sl i.>U 10 ISO 
2b~O 701 O:SQRl((XL(K2)-XI(M})**2t(YL(Kc)-Y!(M))**2) 

·~· 



,· 

A E b 

2b50 IFCO,GT,D!l GU TO 150 
2ot>O D!=D 
2b70 K\=~2 2o8o 150 C~NTI~N~U~E~~~--~~~--~~~--~~~~~~~~--~~~--~~~--~~~~--~~~--~~~----~~--~~~----~~~~~~-

----~2~b·~'l~.o ______ ~IF~(~~~~.~~~·E~·~O~l~G~O~T~O-·~!~u~o ____________________________ ~~------~----------------------------------------------------~---
2100 GU TO 171 
2710 leO DU 170 ~!=!,~END 
2720 !F(XL(K!J.EQ,O,) GU TU 170 
273d GU TU !UO --2iu o'---,-t-=7-=-o-:Cu'Nfi'Nut:~.!C..~~--~~~~~-'-~~~~~~--~~----~..:......~..,....~~----~~--~~~~------~-·--~~~--~~~~~--~~~~~-
275o 171 IF(M,LT,U) GO TU 200 
27b0 O:SyRT((X!(!)•X1(Mll••2t(Y1(1)•Yl(M)) .. 2) 
2770 IF(D.GT,1,U!5J GO TU 1qq 
2780 M:Mtl 
27'10 X1(M):X!(1) 
2800 Yj(M):Y!(!) - 2~10 GO TO 200 
2820 1qq O:S~~T((X1(2l•XI(M))**2t(Y1(2J•Y!(M))**2) 
2530 IF(O,GT,!,UISl GO TO 200 
28010 M:Htl 
2850 XI(Ml:.~x~l~(2~) ______________________________________________________________________________________ ~~---------------
28b0 Y!(Ml=Y!(c) 

2870 200 CUNTI~N~U~E~~ .. ~~~~.-~~~~~~~~--~~~~--~~--~~~~--~~~----~~--~--~..:......~~~~--~--~--~~~--~~-
2880 IF(N~L,Ll,U) GU TO 201 
28'10 IC=O 
2'100 U 800 I=!,K NO 
2010 I~(XL(IJ,NE,O,) IC=IC+I 
2q2o 800 CUNTI~Ut 
2q30 IFCIC,GT,Ul GO TO 801 
29uO 201 CONTINUE 
2'150 RETURN 

.. ------~----------------------------------------------------~---------------

·-· 

:_, 

---------; 




