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1. Introduction

To aid engineers that design bower supply systems, special analytical tools
are being introduced. These tools include integration routines that start with
the description of a power supply in state-equation form and yield analytical
results that include transient performance, steady-state equilibrium stability,
and the response of the power supply to spurious inputs (audio susceptability).

The Department of Electrical Engineering at the ﬁniversity of South Florida
has worked to develop two analysis tools that can be used with the state—equation
analysis package,

The first tool uses a compulter program that works with the SUPER*SCEPTRE
circuit analysis program and prints the state equations for an electrical net-
work., The state equations developed automatically by the computer program are
used to develop an algorithm for reducing ;he number of state variables required
to describe an electrical network. 1In this way a second tool is obtained in
which the order of the network is reduced and a simpler terminal model is obtained.
The price of the’reduction in ordér is a reduction in the'accuracy with which the
model. represents the system.

At the conclusion of the first year, the computer program that converts the
clrcuit description of an electrical network to a set of state equations was
completed.

In the second year the computer program was modified to accept a larger
class of circuits including circuits with mutuval inductance. The work on re—
ducing the number of state variables required to describe an electrical network
was completed and is deseribed in this report.

The first task that was completed was the development of a computer pro—-
gram that would print the state-equations for an electrical network. The ana-
Iytical background for the state equations of an electrical network is presented
in Chapter 2. From the analysis in Chapter 2, the generality of the approach
can be seen together with the reason for the presentation of data as matrices
which are inverted in the state equations. The analytical basis for reducing
the number of state variables using eigenvalue sensitivities concludes

Chapter 2.



In Chapte? 3 & description of the steps required to get a set of state
equations is given. Chapter 3 is a user's manual for the program to PROduce
State Equations (PROSE program). The user beging with an electrical network..
By following.the directions in Chapter 3, he can obtain the state equations for
the network. Additional features of the program are also described in
Chapter 3. .

The description of the programs as written in FORTRAN is given in Chapter
4 and a complete listing of the program appears in the Appendix. .
Several examples are given in Chapter 5 that illustrate the use of the PROSE
program in obtaining the state equations for an electrical circuit,
A summary of the work accomplished under this grant appears together with

recommendatjions for continued research in Chapter 6.



2. State Equatiocns

The standard form of the state equations for an electrical or mechanical
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?he matrices A, B, C, and D may be functions of time. In certain nonlinear

problems the matrix representation is possible. The elements of the matrix

are given as an algebraic expression in terms of circuit compeonents such as

resistors,. inductors and capacitors. The value of a component may depend upon

a voltage or current (the element may be nonlinear).

The state equations for an electrical circuit can be derived by the

following steps:

The circuit diagram is the starting point. The model for each
circuit device is obtain as a collection of two terminal elements.

The final circuit diagram contains

a. capacitors

b. resistors

c. inductors

'd. independent voltage souxces
e. dependent voltage sources
£. dindependent current sources

g. dependent current sources
-3



2. The graph of the circuit is used to obtain a tree with the tree

branches selected in the following order:

a.
. b.
c.
d.

All voltage sources are selected before any capacitors are selected;

voltage sources
capacitors
resistors

inductors

capacitors are selected to add new nodes to the tree before any resistors are

added; etc. The circuit elements which are not tree branches
3. The components are partitioned and listed in Table 1.
components in the tree are listed across 'the top and

components that are links are listed along the side.

TABLE 1

CL
R2
L3
J8
Wi:lere
c1
R2 -
L3
J8

C4 |
R5
L6
E7
The symbo
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C4 R5 L6 E7
Fl4 0 0 F17
F24 F25 0 F27
F34 “F35 ¥36 F37
¥84 F85 F86 F87

diagonal matrix of capacitor links
diagonal matrix of resistor links
matrix, of inductor links

colum matrix of current sources and

matrix of inductor tree branches

column matrix of voltage sources and

links and the j tree branches.

' diagonla matrix of capacitor tree branches

"diagonla matrix of resistor tree branches

number of links in class p
number of tree branches in class j

atre called links-
The groups of
the groups of ~

are matrices that shown the connections between the 1



where

1 4if tree branch q is in the loop formed by placing link p
back in the tree and if q is in the same direction in the
loop as é. ‘

fpq = -1 4if tree branch q is in the opposite direction in the leoop

defined by p.

0 4if tree branch q is not in the loop defined by p.
\ 13
The state variables are selected as the column matrix V4 *

Inductor Current State Variables

1f mutual inductances are allowed, the equations describing the inductor

currents are given as

13 I3 + 136 I6 = V3 (1)
163 I3 + 16 16 = V6 (2)
where .3 is the inductance matrix for the inductor links

6} are the inductance matrices for mutual inductance between
link inductors and tree-branch inductors and

6 is the inductance matrix for tree-~branch inductor.

Using the comnection equations

_ T T :
6 = F,, I3 + Ty J8 3)
which may be dlfferentlated to give
_ T T
i6 = Faoe I3+ Fop .J8 (4)
Equation (4) may be substituted into Equatlon (1) to get
* [L3 + 136 F £ 113 = v3-136 FSE J8 (5)
The connection equatlons relating link voltages to tree branch voltages gives
V3 = F,, V& - TFu, V5 - F . V6 - F,. E7 (6)

The inductor vcltage matrix is removed by the following steps beginning with
Equatlon (2) which is repeated next.
V6 163 13 + L6 16 (2)

. T
163 I3 + L6 (F36 I3 + Foe J8) (7

The equation for I3 becomes

T Ty +
[L3 + L36 F36 + F36 163 + ¥36 L6 F36] i3

= -F35 V4 — ¥35 V5 - F37 E7 (8)



To reduce this equation so that only the state variables I3 and V4 to-

gether with independent sources E7, By, J8, and Jx appear, the resistor volt-—

ages and currents must be obtained as a function of the state variables.

Resistor Links and Tree Branches

The reslstor voltages and curreunts can be expressed by the following

matrix equations.
R2 O I2

0 G5

Equation (9) can be solved

i2 R2

T

V5 25

-F

If the matrix

partitioned as

then
M;l
and
R2
T
“Fas

V5

v o -r,,| [13 . 0 -F,, 12
7 T
15 [Fy5 0 Va F,e 0 VS5
0 -] J8
1o 21 (9)
Fgs O 57
as
1Y o . 313 0 -F 78
250 24 2
. + . (10)
G5 s 0 RZ Fol 0 7
- -1
Mlzl ) RZT Fos N
h—F25 G5
M;{l fm w2
= >
' LPB o4 .
T A
R2 FZS nlR2 - m2F25 m1F25‘+ n2G5 4] 0
L g5 mIR2 ~ mAFY.  m3F.. + m4es 0 U
25 _ 25 25
F25 M;l ~ RZ2m]l + F25m3 R2m2 + F25m4 ] U 0
7 T .
G5 ~F, .l + G5m3 ~Fjm2 + G5mb o w

(11)

(12)

where U is a unit matrix of the appropriate size. The solution for the matrix

MR_l

is obtained from Equation (11) as



wl = [Rz + F25RSF- ] -1

25
me = -m1F25R5
_ T (13)
m3 = R5F25ml
- T
nb = [U - RSEZSmlFZS] RS
Beginning with Equation (12) yields another expression for m) 5Ty 5Ty,
and mh as ) ’
- T -1
nk = [F25G2F25 + GS]
m3 = méFggZ
(14)
mZ2 = —GZFZSmA
T
ml = G2 [U - GZFZEmAFZS]
Solving Equatiom (10) for V5 yields
T .
V5 = m4F3513 - m3F2AV4 - m3F27E7 + m4F85J8 .(1§)
Equation (15) is substituted into Equation (8) and solved to give
the solution for state variable 13 as
s, L T _ N _
i3 =1 [-335m433513-_[ﬁ34 F,M3F,, ] V4 [F37 F35m3F27] E7
T T T '
Ty Ty ~ _[L36386+ FBGLGFSéPS] (16)

Capacitor Voltages

The voltage state equatlon can be obtained beginning with the capacitor

eguations
' clvi = Il
C4Vs = T4 (17)
The solution begins with the second equation in (17)
 mqp =g T S T
CAVL = T4 = F 11 + F2412 + Ty, I3 + Fg,J8 (13)

The variables 71 and 12 must be eliminated in the solution. Beginning with
11
-1 el * _ . .
ciri=vi= [ Flhvh F17E7} as)
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carley o -1p. T T ~
cl ~IL FM[CI; {11411 + F2412 + F34I3 + J8H F16E7 (20)
Denoting et by S1 and 4™} by S& and solving gives
R B T
IL = M, { F, S4IF, 12 +F, 13 + Fy J8] F17E7}
= T
where M. = [s1 + FlASéFlbl (21)
Sclving Equation (10) for I2 given
— T T :
12 ml[F, V4 + FooE71 + m2 [F35 13 + Fg 8] (22)

When Equations (21) and (22) are substituted into Equation (18) and the result
simpiified, the result is

T

f e T ylg T
V4 = s&{[[ [FM M 84] + U 4] {F m2F3 + F34]13
T -1 T T
[F M F1484F24 - an] m]F%wp
+[[FT1F St - U,,] [F.r mZF]JB
14 Uss gs T ¥y 85
T -1 T
+ [FMM FMSA’; - U44] F24m1F27E7
1
IZM Fl E’i} . {23)

Combining Equation (16) and Equation (23) gives the state equatioms.

g 0T A : ~F Fyom3F,, i
vl Lo e [‘144 e O [FpgH2F (45, 1-[0, =%, 2CTF, 8,18, toaw, 1 Ly
~-F m4F85 ' ~Foy '+ Foe m3 1:;27 | 38
* [0, -F M 1y 54][F84+F2r£n12F - [0, le 11?1434}1-* JmIF, E7
_--L36F8r‘g ~F, L6F,, 0 78
* L 0 '-Flz M;l Fiq £7 . 0




The state equations are produced as the output 0f the preprocessor computer
program known as SCEPTRE I. These state equations are the input te the computer
program SCEPTRE II which performs the integration required to obtain a transient
solution.

Notice that Equation (24) appears in matrix form even though each element
may depend on time or on another voltage or current that can be obtained at
times when the state variables are known.

The state equations are calculated by processing the output of SCEPTRE 1
to obtain matrix equations in the form similar to Equation (24). While this
equation is non—linear, 1t can be linearized arcund a quiescent value as specified

- . -1
by initial conditions for the state variables 37 .

v
4
The linearized state equations are
1 I J J
3l= a3 + 818 + ]2 (26)
VA - V4 E7 E7

The eigenvalues of this equation are eigenvalues of the constant matrix, A.

In the representation of any physical system a compromise is made in
choosing the order of the mathmatical model. The order may be order of the
differential equation that describes the system or may be the number of poles
in the transfer function for a linear system. In any physical system that
is modeled with lumped parameters, a decision must be made on how many energy
storage elements (capacitors, inductors) are included in the model. More
energy storage elements increase accuracy and computational difficulty. The
nunther of indépendent energy storage elements is equal to the number of state
variables required.

As the number of state wvariables is increased the accuracy can be in-
creased. However, in choosing the equivalent circuit for a physical system
such as’'a power supply, some energy storage elements may be selected that
do not affect the accuracy of the model sigrificantly. A simpler description
that did not reduce accuracy would give a better model.

In a state variable description of a physical system, when an independent
energy storage element is discarded, the number of state variables is reduced
by one. Energy storage elements that are incidental to the accurate description
of a3 physical system usually contribute to only the shortest time constants

or the largest eigenvalues of the A matrix.



The eigenvalues of the A matrix are obtained using a subroutine. The
sensitivity is calculated for each parameter by‘increasing the parameter by
1% and calculating the eigenvalue., TFor example the seunsitivity to a resistor
is given hy -

P R Ap
R P AR

where p is the eigenvalue,

(100) P 27

Ap is the change in the eigenvalue
AR is the change in resistor and
R is.the resistor value. ’ ’

The sensitivities can be used to reduce the number of state variables. )
First the eigenvalue with the largest magnitude is selected. The sensitivities
of this eigenvalue to each parameter is scanned. The circuit parameter
(resistance, inductance, or capacitance) to which the largest eigenvalue has -
a sensitivity with a magnitude within 3 per cent of unity is selected, 1If
the selected circuit parameter does not affect other eigenvalues, it is
removed f£rom the network. It-is set equal to zero if the sensitivity is
negative; if the sensitivity is positive, the circuit - -parameter is set to
infinity, | '

The desire is to force the eigenvalue to negative infinity. From the
equation

p_ygP BR,yvg
P r Rl R c

p
S._
c C 2:LI.. (28)
L
it can be inferred that the per cent change in an eigenvalue can be maximized

by selecting a circuit element, &, with the largest sensitivity and maximizing

gP" A&
g E .29

for that term.

. In every case the eigenvalue will be moved away from the origin toward
infinity, If it 4is moved to infinity, a state variable is eliminated by the
removal of a circuit elemeni, The correlation of eigenvalue going to infinity

and state variable disappearing can be observed from the characteristic equation:

n n—-1
- = + ')
{ST - A] =5 a 8+ + a5 +ay (30)
In factored form the caharacteristic equation becomes )
K 2+ E2+1) ... B+ (31)
P1 P2 Pn

=10~



Obviously one term disappears if Py + o for the largest eigenvalue Py-

If not moved to infinity, the eipenvalue is made larger 1n magnitude
and the process can be repeated so that other circuit elements are deleted
and the eigenvalue is moved to Infinity.

By considering the characteristic equation again it can be seen that

|sT - ] = s + a sty ta (32)
n-1 0

where
aO = pl...pn.

That 1is, a, is the product of the n eigenvalues., If the derivative of a, is

taken with respect to a circuit element & where £ 45 an R, L, or C, the

result is
aao n &&
3E = L (PyPyeePy 1Pyyq-- P)TE (33
i=]1 .
A little algebra yields
3 g %8 B g Wy 1Py
SE #-;_-EET = Z ——°—;*'— z SE . (34)
0 i=1 Pi i= .
For linearized state equations the constant-a0 has been observed to
have the form
_ {ci + ¢2) RIR2
29 = C1C2 L1L2(RL + Rp) < other terms) (35)
clearly
a
[sEO| <1 _ " (36)

for this case.

In words, the sum of the pole sensitivities to a parameter is less
than or equal to 1. TFor this reason in most cases of interest if the sensitivity
of an eigenvalue is nearly equal to one, the sensitivity of other eigenvalues
will be very small. Thus, the circuit element is deleted will only cause one
eigenvalue to have an appreciable change in magnitude.

The sensitivity calculations are made in the PROSE program for the
“eigenvalue with the maximum absolute value. If the magnitude of the sensitivity
is within three per cent of unity for a circuit parameter, the circuit parameter
can be removed from the circuit., In the examples in Chapter 5 the computer

output shows how the circuit elements can be removed.

~11-



3. User's Manual for PROSE

3.1 Introduction
The user's manual for the computer program to PROduce State Equations is
given in this sectdion. ihe PROSE program can be used to derive the state
equations for any electrical network that can be analyzed with the SCEPTRE=®
circuit analysis program and compute eigenvalue sensitivities with the
following restrictions:
l. Each eircuit component can be modeled by two~terminal elements
which can be represented as either a woltage source, a current
source, a resistor, a capacitor, or an inductorx.
2, No FORTRAN Subroutines are allowed.
3. No linear, secondary, or primary dependent sources are permitted.
{In place of the SCEPTRE dependent sources, voltage ox current
sources can be defined by exXpressions wﬁich can give a dependent
source).
The PROSE program can be' used by following these steps:
Step 1. A circuit diagram is drawn for the circuit for which the
state equations are deéired. Each component in the original circuit has
been represented as a collection of two terminal e}ements in the circuit
diagram.
_ Step 2. The circuit diagram is translated into a listing for tje
SUPER*SCEPTRE circuit analysis program,*
Step 3. Input sources are requested under OUTPUTS subheading.
Step 4. After the RUN CONTROLS heading, the instruction EXECUTE
SETUP PHASE ONLY is inserted.
Step 5. The control cards are added and the complete program is entered.
The PROSE program responds by outputting the state equations and a state
transition matrix for a linear set of equations. TIn addition the PROSE program

n

computes a set of "sensitivities" of the eigenvalues of the transition matrix

that result from a change in each of the circuit elements.

* The format for the computer input can be found in one of the following:

1, Extended SCEPTRE Volume I. User's Manual, AD-A009-594,

2, James C. Bowers and Stephen R. Sedore, SCEPTRE: A Computer Pregram
For Circuit Analysis and Systems Analysis, Prentice-Hall, Inc.,
Englewood, Cliffs, New Jersey 1971

3. User's Manual for SUPER*SCEPTRE, AD-A011-~348

—12-



3.2

Example
To fix ideas consider as an example obtaining the sta

for the circuit in Figure 1.

I

C =< | R ji

E(:_C)

@

Fig. 1. Boost Power Supply Average
Model TP Interval Model

The “input description for PROSE use is:

//J0B card for 240 k byte region
//STEP1 EXEC PROSE
[/INPUT DD * '_
CIRCUIT DESCRIPTION
BOOST POWER SUPPLY
AVERAGE MODEL

TD INTERVAL

ELEMENTS

EG,G-1=1

RL,1-2=1

L,2~(G=2

C,3-G=3

RC, 4—3=4

R,4-G=5

OUTPUTS

EG

RUN CONTROLS

EXECUTE SETUP PHASE ONLY
STOP TIME=5

END

Fig. 2. PROSE Input Listing for Circuit of Figure 1

-13-
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The PROSE system output is condensed below.
DL=(~IL*RL+EG)/ (L)
DC=-VC/ ((RIRC))/ (C)
STATE VARTABLE NAMES

iL

vC

MATRIX A
~5.00000p-01 -5.00000D-01
0.0 ) -3.70370D-02

INDEPENDENT SOURCE NAMES
EG

MATRIX B
-5.00000D--01
~3.70370D-02

EIGENVALUES OF MATRIX A

REAT, PART . IMAG, PART
—5.0000000p-01 0.0
-3.7037037D-02 0.0

Fig. 3. Summarized PROSE output for input
listing of figure 2.

Figure 1 indicates the circuit whose state variable equations are
computed. Each element is given a name and each node is labeled with
an encircled chkaracter.
‘ Figure 2 shows the IBM 0S8 job contrxol language (lines 1 thiougﬁ 3)
to execute the system. Lines 4 through 14 in Figure 2 describe the
circuit in standard SCEPTRE format.1 The OUTIPUTS reguest (lines 15 & 16)
alerts PROSE to regard EG as an independent source in its determination

of the B matrix.

The RUN CONTROLS (lines 17 through 19) include the special line: °

1 See EXTENDED SCEPTRE, Volume I. User's Manual, AD-A009-5%4
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EXECUTE SETUP PHASE ONLY. Both this card and the STOP TIME = number

dummy vﬁiue are-reduifed} ‘The END card finishes the PROSE input description.

The output of Figure 3 indicates the state variable equations for
DL (éﬁ%) and DC Gégg) as well as the state variable pames (IL and VC), the
linéar transition matrix A, the‘indepEHdent sources (EG), the input matrix
B, and £he eigenvalues for the-transition matrix.

The matrices are determined from the state variable equations and the
element values in the form: ﬁ = AX + BU, where X is the vector of state
variables and U is the vector of independent sources.

Additional cutputs include the sensitivities which will be further
described later in this document.

3.3.0 PROSE Language ‘ ‘

The PROSE system input language is the standard. SCEPTRE transient
golution language. For tho;e unfamiliar with the SCEPTRE language, the-
reference of note 1 must be consulted.

3.3.1 Descriptions

PROSE will allow all-standard SCEPTRE descriptions; i.e. CIRCUILT,
MODEL, and RERUN. However, the rerun description is ignored and model’
description is used only if models under it are called in the circuit

description.

3.3.2 GElements

All SCEPTRE_elemehts (E,R,L,C,J) are allowed by PROSE. Element values

may be constants, expressions or tables. PROSE will allow defined para-
meters in expressions but will not allow FORTIRAN function subroutines,
equations, secondary derendent sources, linear dependent sources, and
primary dependent current sources. Voltage and current source deriva-
tives are also-allowed.

Models may be called as elements as in standard SCEPTRE, but model
elements must alsc conform to the above rules.

Since PROSE is transient analysis oriented, no AC sources nor ele-

ments with bounds are permitted.

~15=-



3.3.3 Defined Parameters
Standard SCEPTRE transient oriented real defined parameters may be utilized,
3.3.4 OQutputs ’
At least one output request is necessary for proper exegution, The
OUTPUT requests of voltage or current sources implies that these sources are
independent” sources and are used in the PROSE computation of the B matrix.
3.3.5 Initial Conditions
Initial conditions may be supplied and sometimes are required since
PROSE does not compute a DC operation point prior to matrix computations.
The initial conditions are used to set the system operating point when a
linear set of state equations are computed. TIf the initial conditions are
not supplied, alil initial state wvariable values are assumed to be zero.
3.3.6 Functions
Only Tables are allowed under functions, PROSE does not permit equations.
3.3.7 Run Controls
PROSE requires the special run control: EXECUTE SETUP PHASE ONLY for
execution of the state variable equation generator.
‘A dummy STOP TIﬁE_iS also required.
For debugging purposes, PROSE allows the rum control: WRITE SIMULS ﬂATA

A1l other runm controls are illegal.

3.3.8 End
An END card is required at the end of the input to PROSE
No other heading or subheading cards may be included.
3.4 Features

3.4.1 PROSE system output
The output from PROSE beging with a FORTRAN routine, -Within the routine

is a listing of the state variable equations. These equations are of the form:

DL or DC = f(elements, IL’Vc)
dIL ch
where DL = ~dc and DC = —EE

-where IL and'Vc are the circuit state variables. Also, if any matrices appear
- in the state equations, the matrix elements will be listed and their inverse
elements (elements of the inverted matrix) will be specified by a trailing
"I" in the state equations.
Tollowing the subroutine output, the linear circuit sensitivity analysis

results are given.

~16~



3.4.2

3.5
3.5.1
3.5.2
3.5.3
3.6

The state variable names aré listed, followed by the state transition
matrix A. These are followed by the independent source names (if any) and
the input matrix B (if any independent sources exist)}.

The eigenvalues of matrix A are then displayed followed by the
sensiltivity analysis. This analysis is computed by increasing each element -
value (except for independent sources) by 1% separately and recomputing the
transitiop matrix eigenvalues.

PROSE lists the sensitivities of each element to the maximunm eigenvalue
and also gives an indication of elements which may be removed (either short
or open circuited) to eliminate a state variable from the system.

Mechanical Systems

The standard SUPERXSCEPTRE mechanical description systems2 may be
used by PROSE giving state variable equations for these systems. Combinations
of circuit and mechanical descriptions may also be analyzed.

Limitations

No equations may be specified

No FORTRAN functions

No linear or secondary or primary dependent sources

Error Messages

Error _

1 RUN INITIAL CONDITIONS ONLY specified
2 VECTOR EQUATIONS specified

3 RON IC VIA IMPLICIT specified

4 RUN AC specified

5 EY type elements exist (Linear dependent source)
6 JX type elements exist (Linear dependent source)
7 J8 type elements exist (Primary dependent source)
3 JO type elements exist (Secondary dependent éource)
9 LOWER LIMIT TABLE specified

10 RUN MONTE CARLO specified

11 RUN QPTIMIZATION specified

12 RUN SENSITIVITY specified

13 RUN WORST CASE specified

14 EXECUTE SETUP PHASE ONLY not specified

15 SCEPTRE1 DTASAV dataset empty3

16 SCEPTRE1l PGMSAV dataset empty3

17 SCEPTREL PGMSAV dataset incorrect3

18 No state variables exist

See User's Manual for SUPER*SCEPTRE, AD-A011~348
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22. ‘Pushdown “stack overflow4’5

23 Invalid symbol encountered5

24 Invalid use of XTABLE format

25 Symbol divided incorrectly in FGMSAV®

26 - ¥More than 300 elements, tables, expressions, and.

defined parametefs

27 Invalid symbol pushed into stack5

'28 Invalid expression symbol pushed into stack5

29 Pushdowm stack ovefflowa’s(same as 22)

30 A TABLE appeared incorrectly in an expression

31 Invalid use of subscript zero5

32 A state variable cannot be located5
_33_ Stack KSHUV overflow - possible computational delay
34 Passive élement ié variable - element set to zefo
35 Matrix is too large for display _

Probably SCEPTREL syntax error
Possibly a computational delay exists
Please notify author; -those are system errors.
All errors without note 5 are user errors.
‘Note: References refer to AD catalog numbers at:

National Technical Information Services
U. S. Department of Commerce
Springfield, VA 22161

4.0 PROSE Principles of Operation

4.1 Introduction ]

“The PROSE system operates in conjunction with the SUPER*SCEPTRE
packagexi The: system utilizes a standard unmodified SUFEF*SCEPTRE
system only as an equation generator, i.e. the execution phase (simu-
lation) of SUPER*SCEPTRE is not required. The PROSE system is a '"post-
processor' to the equation geperator. Thus, the total PROSE system
operates in six sequential job steps.

4.2 Steps of the PROSE gystem

The-first ‘two steps of the operation of PROSE are the standard
SUPER and SCEPTL steps of a SUPER*SCEPTRE job. The SUPER step performs
any processing required on a standard SUPER*SCEPTIRE input stream 6 {(i.e.

mechanical, digital, transfer function, étc) to produce actual SCEPTRE

6See previous reference AD-AQL1-348
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coding. The SCEPT1 step is also standard SCEPTIRE input processing and
équation generation,y. The state variable équations generated are placed
'in a FORTRAN subroutine (SIMUL8) and written on dataset PGMSAV. Also,
data required for execution of the equations is placed on dataset DTASAV
by SCEPT1.

With this setup sfage performed, the PROSE system begins processing
on the PCMSAV and DTASAV files. This third step reads the DTASAV file’
and verifies its legality according to tﬁe criteria setup in the PROSE
manual, ’

After verification, the system searches the PGMSAV file for the
state variable equations. The equations are pushed out in an equation
stack (NPUSH) with the variable name (left hand side of the equation) and.

a pointer to its equation.iq NPUSH plaped in arr;y KLOCA. All expressions
and state equations are thus saved in memory. During this process, the
_element names are also saved in array NSYM.

The system next begins writing its FORTRAN routine. The routine is
one which can compute the A and B matrices of.the linearized, state variable
form:

i = AX + BU
where X is the vector of state variables and U is the vector of input sources.

Prior to the state equation generation, the system outputs the elements
"of any R,G,L, or 8 matrices which exist in the circuit.

The state equations are now generated by the following process. The .
symbol table (NSYM) is searched .sequentially for state variables, and the
equation for the derivative of that variable is initiated. The process
involves location of thé equation in the stack (NPUSH), popping the-equation
until a variable name is located, pushing the current equation pointer (qnto
KSHUV}, and then recursively generating the equation for the current variable,
At each location of a variable Fn an equation, either a set of parentheses
are forced around the new equation (if the new equation has any sum terms in
it), or not (if no sum terms exist); or, possibly, the varisble is constant
{element value) or a state variable itself, in which case -the variable name
. is entered in the equation. This process may form avkwardly long state

equations but decreases as much as paracticable the number of parentheses

7SCEPTRE SUPPORT II, VOLUME II, Revised Mathematical Fromulation, AD-882-385
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and forces only constant valued variables to appear in the equations. Each
state variable equation is thus generated by this same procedure.

The routine has now become a self-contained representation of the state
equations of the input circuit.

The next two steps of PROSE perform the compilation of the SIMULS
subroutine and linkage ‘edit the SIMUL8 object with the object (load module
in actuality) of the simulation portion of the PROSE'system.'

The simulation (GO step) reads the DTASAV file and begins the generation
of the A and B matrices by alternately setting one and ounly one state variable
to 1, all others are set to zero., Of course, all constant element values are
set to their nominal values as specified in the input description., This A
and B matrix generation is performed by subroutine EIGAN which also calls the
IBM Scientific Subroutines HSBG and ATEIG to compute the eigenvalues of the
real A matrix. Finally, the simulation performs a sensitivity analysis by
increasing each constant non~input element value, respectively, by 1% and.

recomputing new A and B matrices and eigenvalues of the new A matrix.
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5. Examples
Three examples are-given which illustrate'thé use of the PROSE program
in obtaining state equations for electrical networks. For each example- the
SCEPTRE listing is given together with the.circuit diagram.. The state
equations are printed as the output. Notice that

DLX represents —E%E

and dvcx
DCX represents rrag

5.1 RLC Circuit
A simple RLC circuit is used for the first example. The circuit
diagram is shown together with the SCEPTRE input in Figure 5.1la. The
;State equations prcduced as the output of the PROSE program is also
listed in Figure 5.1b.

In Figure 5.2 the A and.B matrices are given, Next:the eigenvalues
are calculated together with 'the sensitivities of the maximum eigenvalue of
one per cent change in each parameter. If the sensitivity of the circuit
element ig within 3% of unity, the circuit element can be removed Erom the
network. How the circuit element car be removed (by setting it aqual to zZero
or by setting it equal to iﬁfinity) is indicated in sevérél of the examples
that follow.
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Figure 5.1a. RLC Circuit Example.
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SIMULATICN +AS BEEN DELETED

c o
C<><><><><><><><)<)<><><><><><><><><><><><><><)<><)<><><><><><><><><><><

C .
<
C STLTE VARIABLE EQUATIONS
OL=(=~-%C-IL#R+E} /(L)
Ce={~-vC/(RLIFIL) 7IC)
c
c
C<><)<5<)<><><)()<><><><><><><><><><><><><>§>(><><><>(><><><)<)<><><><><
<

EnG

Figure 5.lb. State Equations for Figure 5.la.
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_______ tLes LP PAIRLA o
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AITTV
g1 @Ovd
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‘C "C.496

R 0.250
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ND SENSITIVITIES WITHIN 32 OF 1 .
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Figure 5.2. Matrices, Eigenvalues and Sensitivities for RLC Circuit.
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5.2 Mutual Inductance

A simple transformer system is shown in Figure 5.3 together with the
SUPER*SCEPTRE input. The state equations are given in Figure 5.4,
Notice the gemneration of the inductor matrix equations, XML, and the
references to the inverse elements of this matxix, XMLI. Im Figure 5.5

the A matrix, B matrix, eigenvalues .and sensitivities are listed.
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Figure 5.3, Mutuai Inductance Example.
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SIMULAT ION HAS BEEN DELETED
C
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C STATE VARIABLE EQUATIONS
¢
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figure 3.4, State Equations for Mutual Inductance Example.
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Figure 5.5. Matrices, Eigenvalues and Sefxsitivities for Mutal Inductance Example.



5-3

Integral Pulse Frequency Modulation Regulator

The circuit model for -an Integral pulée frequency modulation regu-
lator* is given in Figure 5.5. The state equations follow in Figure
5.7. The A matrix is shown in Figure 5.8 with the eigenvalues for the
A matrix. Also shown is the variation in'éigenvalues that accompanies

a one per cent change in each parameter.

*# R. P. Iwens, Y. Yu, and J. Triner, "Time Domain Modeling and Stability
- Analysis of an Integral Pulse Frequency Modulated DC to DC Power
Converter"”, PESC '75 Record
—2a._.
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' Figure 5.6, Integral Pulse Frequency Modulation Regulator Model,
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SIMULAT ICiv’ HAS BEEN DELETED
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Figure 5.7. State Equations for Figure 5.6.
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6. Summary and Conclusions

The work during the two years of the NASA Grant NSG-3096 has resulted
in a'computef program which will convert a SCEPTRE listing for an Electrical
or mechanical system into a set of state equations for the network, Additional
features of the program to PRCduce State Equations include subroutines to:

1. lincarize the state equations about an operating point as

specified by the initial conditions

2. obtain the eigenvalues for the linearized state equations

3. obtain the sensitivities of the eigenvalue with the maxXinum

magnitude

4. use the sensitivity calculations. to indicate which circuit

element can be removed from the network without adversely

affecting the systems dynamic operation
At the end of the first year the PROSE program had limitaticns on the type of
networks it would accept. In the second year several of these limitations
were removed at a great cost in programming manpower. The most significanh
improvement is the abil%ty PROSE now has to accept networks with mutual
inductance.

Additional research and development could profitably be spent in applying i
the PROSE program to the design of automatic control systems. Using SUPER#*SCEPTRE
an electromechanical description of the plant to be controlled would be reduced
to the séate equations for the systems. The state equations could be used in

an algorithm to automatically compute the control matrix.
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Appendix

This appendix gives the Fortran listing for the computer program that
PROduces_gtéte_gquations.

~34..



FORTRAN IV G1 RE

cc

cl

LEASE 2.0 MAIN DATE = 78173 L4/44745
C PRCSEL PRI
C OO OOOLUGOOOOOOOOOHOOLOLOLCOHOOOOLHOPR]
C ' PR
C PRL
C OO OOOONOCOHLOOOOHLIDOOUNIOOLOROOOLELHOPRI
C COPYRIGHT 14677 QY JCHN E. GYREILLY, JR. PR
€ 10718777 PR
C COPYRICHFT 1978 BY JOHM E. O'REILLY, JR. PR1
c 05/13/78 PR1
C . ' PRI
; PRL
c TRICENTEANIAL "VERSION OF P~R-0-5~% PR1
C PR1
C . ; PR
C LA A N RN Ry iidi . PRL
c ¥ % %k M JLLLJLILILIIIS PP PRSI PR1
c % % om o % PRl
C LI FLIELTLTEIIEII IR0 L7 r i idirtrireiy PR
c L N N T S PN RN NSNS NI PR
[l oo ow  ft & PR1
C ¥k % %k ORSLSLLILIIIIII TIPS LI PRI AL PR
C L NN R R RN R RN RN} PR1
C R T T . PR1
c PEFLILELF P L7870 1721020878707 0007080007000 00r27077 PR1
C LEE0ELEETTIE L F T EEt ittt tiditiinititirtettrlt PR
C PR1
c FIELPTETLRIE 0L PI I8 0000 E 7200800770807 0r878r7ir7 PR1
C HELIELTETFI I 70002787000t i el rrtiirtrrrilirss PRL
C PR1
C FIELELIRETRELLTLIFES I TIP3 0 P PP L P8 20270007l rr7 . PR1
< TRIFBIIEFRPPETRF20 0802087022008 7 70000720 82002747 PR
C . PRL
c (/////////////7////////f///////////////////////////// PR 1
% PEFFPIDLPFIP L8732 7 0000 F 7080778000000t 70i0rey PR1
PR1
C PR1
PLOCK DATA . PR1
C COPOONODOLLOLOOOOONELDOONLDOOONIOOOLLPRY
C PRI
C . PR1
C P~R=0=5-E — GENERATE STATE EQUATIONS FROM SCEPTRE PR
C BUILT PGMSAV AND DTASAV FILES. THE RGUTENES PRL
C CCMPUTE THE STATE VARIABLE EQUATIONS AMD A AND B PR1L
C MATRICES. PRI
C PRL
c PRL
[l PO OOHOOOOOOONIOOOOONOOLIOOOCPRL
IMPLICIT REAL®A{A-H .0-2) PRL

g1 @HYd TVNIDIHO

PIFTYOD 0O 40

35

CCG1
GCQZ
0302
ugcos
¢CCs
cCee
QU7
gcee
CCCs
00610
001l
CGCl2
GCci3
0014
Q015
CQL6
Qo7
V0L8
CGlLle
gzt
0021
JU22
05212
0024
¢92%
CC26
o027
0021
cozs
6G3C
0031
0032
cC33
G034
23035
GC3s

‘0037
0038

QU39
434C
0041
0G42
eGCaz
€Ca4
QC45
3346
CGav
Q04¢
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FORTRAN IV Gl

gces

CCC4

CCcos

RELEASE 2.0

sTaXsl2XsiaktEnksialsl

o OOoOCAn00 OanndOoea0On0 a0 Oa0On 00N

VARTABLE
NSYM -
KSYM -
NRAY -

KRAY =

NLEN -
NPT -
NT -

COMMON /NASA/ KRSYM{A,300) +KSYN,NRAY{80) ,KRAY ,NLEN(B ), NPT {8),NT (300

l}

VARTABLE
KLoca =~

1

KLOC

NPUSH
KPLUSH
KPMAX

BLK DATA . DATE = 78378

DEFINTITIONS ~ NASA
CLEMENTS SYMBOL STORAGE ARRAY

NUNBED CF SYMBCLS Ih NSYM

INPUT AND CUTPUT 80 BYTE ARRAY

CURRENT LOCATION PUINTER IN ARAY

ARRAY CF LENGTHS OF EACH TYPZ OF ELEMENT
POENTERS TO ELEWENT TYPES IN NSYMN

TYPE OF SLEMENT VALUE(=0 IS NOT £€J TYPE!}

.

DEFINITIONS - PUSHED

ARRAY OF LEFT HAND SIDE ENCODED NAMZES AND .
LOCATICN OF EQUATIUN IN NPUSH AND :
SUM, TFRMS FLAGS

LENGTH OF KLOCA

zCQUAT TCN ARHAY

LENGTH CF EQUATICN ARRAY NPUSH

MAXIMUFM LINGTH OF NPULSHULICGOO)

.

14744745

COVMON JPLSFED/ KLOCA(3,400) KLCC, NPUSH{1G00) yKPUSH,KPMAX

VARIAELE
NSHUVY =~
K3 ROV
KST -
Ke ND

K SuB

KEZXTD
KFAR -

1+ 1t

-

CEFINITIONS - SHCGR

PUSH DCWA STACKIFIFC TYPE)

CURRENMT PDINTER INTO NPUSH STACK
START CF CURRENT EQUATION IN NPUSH
EAD CF CURRENT ECUATICN IN NPUSH
CURRENT VARIABLE*S SUBSCRIPT VALUE
CURRENT VARIABLEZ*S EXTENDED VALUE
FARENTFESIS FLAG

CCMMGON SSHGR/ NSHUV{S5G0),KSHUV,KST+KEND sKSUB, KEXTD 2 KPAR

VARIABLE
L1ST -
Li -
CTROL
KX -

DEFINITIUNS -~ CNTRL
CLBUG FLAG
RESERVEC WORD

~ CONTROLS FROM DTASAV

AMbLy XMRGC, AND XMS ARRAY SIZES

COMMON /CANTRL/ LIST,LI,CTROL(160),KXM(3)
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PR1
PRL
PR1
PRI
PR1
PRL
PR1
EN
PR
PRL
PRL
PRL
PRL
PRL
Pr1
PR
PRI
PR3
PR1
PRL
PRL
PR1
PRI
PR1
P11
PR1L
PRL
PR
PRI
PRI
PRY

CCas
[H 1N
aGs51
052
CCs3
QG034
0035
CC5¢
GC37Y
OG5SR
CL5%
0CeC
0061
€co2
CCR
0G6H4
065
GCb6
G0s7
pHEY:
CCAS
Gei0
0071
ooT2
QC73
0074
Qu7s
CLT6
Cc17
Q078
CC7%
ccsae
+To}: B
oug2
oce?
OGB4
0C8%
GCEE
Qce?
oGas
7039
gcac
0091
Qo992
cees
CCS4
0098
0094
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FORTRAMN TV 31

coLy

Qces -

prvnb 2004 2

b3

a.'Fi§U£n§“)

g] WOV

RELEASE

[aReXeNaly]

OO0 OO0 nO0

OO0 OO0 N00am0

2.0 BLK DATA : DATE = 78178
VARIABLE DEFINITIONS - FILES

NPRINT = PRINTER FILE NUMBER

NPGM =~ SCEPTRE PROGRAM FILE AUMBER

NMDTA - SCEPTRE DATA FILE NUMBER

CCFMCN /FILES/ NPRINT,NPGM,NCTA,NEQU

VARTABLE CEFINITIONS - CHARS

NEP - SPACE .
NLP - LEFT PARNTHESLS
NPP -~ RIGHT PARENTHESIS
NCCH = COMMA

NE Q - EQUAL SIGHN .
ND - ALPHA LETTER "pn
NPLUS = PLUS SIGH

NMINUS ~ MINUS SIGN

NSL - SLASH

NZER - ZERO NUMERIC

NAM(B )= ALPFA 1L 0, 'R1, 18"
NUM[LGY~ NUNZRICS

l4/44745

PRE
PR1
P
PR1
PR1
PR1
PR
PRL
PRY
PR1
PR}
PRI
PR1
PR1
PRI
PRL
PRI
PRI
PR
PR1
PR
PR1

CCMMON /CHARS/ NSP,NLP4NRPyNCOM¢NEQsND ¢y NPLUSyNMINUS yNSL s NZERNXM(3PRL

11,802 (10)
VARTABLE CEFINTTIONS = HOLDIT

HEAD -~ FEADINC CARD BUFFER

KHEAD ~ NUMBER HEADING CARDS

MCUML = RESERVED WORD 1

ELTS = ELEMENT VALUES

KELTS = NUMBER LCF ELEMENTS

KEL. =~ NUMBER ELENMENTS-NUMBER £J ELEMENTS
STR -~ SOURCT DERIVATIVE VALUES )
NSDR -~ SOULRCE DuRIVATIVE NAFES

KSDR =~ NUMBE® SOURCE DERIVATIVES
NCU#3 =~ RESZAVED WORD 3 .
xIC ~ INETAL STATE VARIABLE VALUES
KSV - NUMBER STATE VARIABLES

NCUM&4 = RESZRVED WORD 4

PAR - CEFINEC PARAMETER VALUSS
NPAR = DEFINZL PARAMETER NAMES

KoP - NUMBE® DEFINED PARAMETZRS
KCUMS =~ REISERVEC WOROD 5

XTAB  ~ TABULAR FUACTICN VALUES

NTAB = TABLE NAMES

KTAB = NUMBZR ENTRIES IN XTAB

KTAB2 .- NUMEER CF TABLES

-37-~

P21
PRI
PRL
PR1
P31
PR 1
PRI
PR 1
PRI
PRL
PRI
P31
PRI
PR1
PR3
PR
PR1
PRl
PR1
PRI
PR1
PR
PRL
PR1
P31

go9ov
0098
CCss
010¢
0121
gi1cz
01032
0i04
01905
0LCh
0i07
QLJB
ClCs
Gi1c
0111
9l12
Gll3
0114
0Li5
0116
0117
0L18
Jlisg
Cizc
0121
01z
0123
0l24
0125
GLzée
0127
o1z8
0129
013¢C
0l31
0132
0133
0l34
0135
0136
0137
013¢
GL39
014G
0Ll41
0142
0143
0l44
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FORTRAN 1Iv Gl

eeea

0CL0
CCl1i

gei2

GCLi3
00'L4
0cLs
CClé
2017

GClE

acle
Cczd

RELEASE 2.0 BLK DATA DATE = 78178 14744745
C KEJ - NUMBER CF INPUT (INDEPENDENT) SODURCES PRI
C PRI
c pR1

Iz NeN g

COMMON /HOLCIT/ HEAD(9,1L)sKHEAD NDUML,ELTS(300) sKELTSKEL,SDRI50)PRL

1NSDR {64501 KSCRyNOUM3, XIC(50 ) KSVyNDUM4,PARUIGO)» NPARL 64 100} 4KDP /PR

2NDUMS,XTAB(SCC) #ATAB(T,50), KTAB,KTABZ ,KEJ

ST CCNSTANTS

PUSHED

CATA XLDC/O/

DATA KPUSH/L/KPMAX/LODD/

FILES

DATA NPRINT/Z6/7)NPGM/L/+NDTAZ2/NEQU/3/

CrARS

DATA KSP/IH / ALP/INH(/yNRF/LH)} /¢ NCOM/1H,/
DATA NEQ/iH=/,ND/1HD/4NPLLS/1H+/ NMINUS/LH=/
DATA NSL/LH// JNZER/1HY/ |

DATA NA¥/L1HL+LFR,1HS/

DATA NUM/IHCy1H1y1IH2,1H3,iH4,1H5,1H6,1KT,1H8,1H9/
FGLDIT :
DATA "KTAB/C/ KT AB2/0/ 4 KSDR/O/ 4 KELTS/0/+KDP/O/

DATA RXM/3%C/
END ;

~38-

PR1
PRL

PR

PR}
PRI
PRL
PR 1
PR 1
PR1
PRL
PR1L
PR1
PRL
PR1
PR1
PR1
PR1
PRI
PR1
PR1

G145
0l4&
0147
0148
0146
015C
0ls51
¢L52
0132
0154
QLS5
0156
0157
Jlsa
Q158
0isC
Gisl
0162
0ie2
Dis4
01635
N2}
0187
0168
QL9
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FORTRAN

CLC1
cLe2

ccos
ClCa

CCle

0607

ccos
CCCs
gcic

IV G1

RELEASE 2.0 MAT K

DATE = 7B178

14/44/45

C OO OOHOOOOOEOOCOUOHLOOOOODOOOOONDODOOODESPR]
C BEGIN MAIA ROQUT[NE . PRI
[ PR 1
C PPN ICOLOLIEDLOLIEIEOCILILCOOLOCHCIPR]
o . . PR1
IVMPLICIT REAL*B(A—H-DrZ) PR}
CONMMCN /NASA/ NSYM{6,300) JKSYNNRAY[BO ) yKRAY s NLENIB ) NPT (B NT{300PR1
11} . PRI
CCMMON /CATRLS LIST,LL,CTROL(1I6O0):KXML3) PRI
COMMON /FILES/ NPRINT¢NPGNM ACTA,NEQU PR1
C PRI
C GET SYMROLS PRY
CALL SETUP PL
c PR1
C PRL
C GEMERATE STATE EQUATIONS HEADER PR
CALL FICLP? bR
Cc BUILQHEQUATIDNS . PRL
CaLL BILD . PRL
Cc PR 1
G PR1
C FIN PR1
CALL FINIZ PR1
ST0P O PRI
END PRL
N
&8,
EY
=R
%%ru

-39~

DLy
Sirl
ol72
D173
0174
0L7s5
0L7¢&
oL 7
oL78
017s
0iao
giel
big2
oires
0184
0135
0185
0L87
0188
oLss
0:i9¢C
0191
6192
c1g2
0194

PAGE 0COl



" FORTRAM IV GL

o o

o o 497
0003
C{C4
€LLs

o6
ccor
Coun
oCcon
€Cly
cCil
cCiz
‘00L3
LCia
€Cl3
00i6
GllT
CCLE
0C19
cCz2a
cczl

-

CCei
0023
CLz4
cczs
Glzés.
cecz7
GU2E
ccea
GG30

cC2l

gC3e

0033
CC34

RELEASE 2.0 BACK

OO0 NaOO0ONnO

DATE = 78178

-40-

14/44/45

SLBROLTINE BACK (ANAME,NCHAR) PR}
P&L
<><><><><><><><><)(><><>(><><><><><><)<><><><)<><><><><><)(><><><>PRL
PR

CHANGE NANE TO MCHAR IN MECHANICAL FORMAT PR1
CrANGES . . PP
GP=TP CXXX=IXXX AND CHANGE XXX PRL
1=F EXACEPT ICW=TJ P1L
V=V £ XCEPT Ylh=zhd PR1
ELEMENTS . PR;
Cu=M  EU=U: JU=R  Lu=K RU=D PR
Cw=d  EW=G, Jw=C P21
PR1
CIEOEILILILHLILILILICO OISO OIOIMNO LI OOONOHPRE
. PR1

DIMENSION NEL(S)s NELF{8)y ANST(2), MNSTF(4), NCRAR{6)}, NAME(6} PR1
EQUIVALEMCE (NG,NELF(T)) s {NDsNELF(5)), (NTNSTF(3)) PR1
EQUIVALENCE (NUNcLF{2)); {NCyNELF(8)), (NWENSTF(4)) PR1
DATA NEL/IHC)LHE1HJ:1HLy1HRY/ PR 1
DATA NELE/ZHMy1HU,2HR ,LHK,1HD,1HJ,1HG, LHC/ PRL
CATA aST/LHI, 1bV/ ’ PR
DATA NSTFR/YRE, TRV LRT IRW/ PRL
DiTA NI/ZL1HZ/¢NP/LHP/,NBL/LH / PR1
KST=1 : PR1
KN=d PR}
DE 1 I=1,6 . PR1
TFINAME[{ T} NE.NBLY KN=KN+1 PR1
HCRAR(T)=NANME(I) PR1
CIF{XNJ.LE.L) RETCRN PRL
TF{NCHAR( 1) NEANG.ORLNCHAR{2) s NELNPY GG TG 2 PR1L
MCRAR {1 )=NT PR1
RITURN PR1L
00 4 KINS=1,4 PRI
KLOC=KN~K INS+1 PRY
IE{KLCCLLELL) RETURN PR
IF{NMCHARIKLCC) o ECu NUL ORW NCHAR{KLOC) L EQ.NW) GO TO 5 P2l
CONT INUE PR
RETUPN PR1
TFINCHARILIY.NE.ADY GO TO & PR 1
NCRAR ([ 1}=NZ PRL
KST=2 PR
DC T Ki=l,.2 PR
IFINCHARIKST) W NCUNSTIKL)) GC TC 7 . PR
NCHAR IKSTI=NSTF{KL} PRL
KST=KST+1 PR1
IF{NCAAR({KSTY. EGs NCo ANDJ NCHAR(KLOC) L EQ, NW) RCHARIKST=-1)=NSTF(K1+2)PR1
G0 TO 8 PR1
CCONTINUE PR1

0195
0196
0157
o158
0155
p20¢
0201
0202
0202
0224
0265
026¢
6207
0238
G2es
G21¢
0211
0212
0212
0214
0215
c2ié
0217
0218
0215
022C
0221
02z2
0222
0224
0225
0226
0227
0228
G229
023¢C
0231
0232
0237
0234
0235
0236
0237
0238
02359
024¢
0241
0242

PAGE 0004


http:IF(NZHAR(KST).EC.NC.AND.NCHAR(KLDC).EQ.NW
http:IF(N2HAR(1).NE.tD
http:IFCNCHAR(KLCC).EC.NU.OR.NCHAR(KLOC).EQ.NW
http:NE.NG.OR.NCHAR(2).NE.NP

FORTRAMN

CQ35
gL3e
cca?
0038
Ge39
Cla.
Guas:
0842
€43
Cl44
0045
{4t
CCuT
0C43
GCs9
cise
(o155
cis2

iv 61

RELEASE 2.0 BACK
8  KEL=5 _
KELF=5
TF (NCHAR(KLCC) . EC. AU GO TO 9
KEL=3 :
KELF=3
$  DC 10 Kl=l.KEL
IF (NCHAR (KST).NELNEL{KL)) GO TC 10
HCFAR{KST J=NEL F (K 1+KELF )
6C TO 11
1C  CUNTINUE
RETURN
11 IF(KLCC.EC.KN} GG TO 13
KELE=KNZKLOC © '
DU 12 K1=i,XELF
12 NCHAR(KLOC+KI=1)=NCRAR(KLOC+K1)
13 NCHAR{KN)=NeL

GO 70 2
END

DATE =

—-h] -

78178

14/44145

PRL
PR1
PR1
PR1
PR1
PRI
PR1
PR1
PR1
PRI
PRL
PR
PR1
PR1
PRL
PR1
PRL
PR1

D243
0244
0245

0246 .

0z&7
0248
0249
0257
0251
0252
0253
0254
0233
0256
G257
G258
0259
0269
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FORTRAN IV G1
oCeL

CCCz

[ e
CCC4a
00035
QCCH
gCev
Q0G3
cCc?
CCLe
CCl:l
co:2
¢Clz
CCla
D0L5

RELEASE 2.0 BCODUT

QOO0

SUBROUTINE BCDOUT {KVAL)

DATE = 78178

14/44/7 45

PRL
PR1-

<><><><><><><><><><><><><><><><><><><><><>(><><><>(><><><><><><><>°Rl

PUT TRE BCD CHARS FOR {KYAL) INTO OUTPUT STRING

PR1
PRL
PR1

<><><><><><><><><><><>(>(><><><><><><><><><><><><><><><><><><><><>PR1

PRI

CCPVGh /ChAPS/ NS P NLP,NRP,NCOM, VEQ,ND+NPLUS, NMINUS, NSk s NZER yNXM( 353 1

1} RNUME(LCH

MVAL=KVAL

MLENS= IﬂTlALCGLO(AMAXDlMVALyl)}i+I
MO LV= LCA%{NLEN=1)
KFL=0

DC 1 I=1+0LEN

MO TR=MYAL /HMOT V41 .
1F(HPTREC. 1.ANC.KFL.EQ.0) GO TO 1
CaLL PUTCHR (KNUNMS(MPTR))

KFL=1

MVAL=MVAL-(MPTR=-1}=MDI YV
MCIV=¥CIV/10

RE TURN

END

-4~

PR1L
PR1
PRL
PRL
PRL
PR1
PR1
PR1
PR1
PR1
PRI
PR
PRI

PR1

0261
0262
02462
0264
0265
0266
0267
02468
0269
027¢C
0271
0272
02132
0274
G275
G27¢
0277
02748
027s
pzace
tz8l
t282
022
0284
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FORTRAMN IV G1

ACoeL

€L
cees

GCla
00035

GCL6
0247
ceca
CCCs
cCic
001

cci2
£ol3
Col4

CCi3
0Qié
CCL7
Ccle
0Gi?
GCZJ
CCZl
00z2
0923

£z
R

CCcs
0cze
Lzt
cCza
oGe2?
G032
CC21
CC32
€a33
Cl34
€Lzs
0036
CG37
cise

RELEASE 2.0 BILD DATE = 78178 14/44/45

SUBROLTINE BILD' s - PRI

c - PR1
o OGO OBOOONONIOWHONNLIGOOOIOOONOPRL
o ! - PR1
c . BUILD THE STATE VARIABLE BQUATICNS PR1
C PRI
¢ C3EOLIEILOLDLILDBILICOIDLILILDLILDOLBLILILILILOLILDEOLILIOLIEOLOLOPAL
IMPLICTT REAL¥E(A-H,0-2) PR1
COMMON /NASA/ NSYM{6,30C) ;KSYM,NRAY(80) yKRAY,NLEN(B) ;NPT (8) ,NT {300PRL

) PRL
COMMON /PLSHED/ XLDCA(3,400),KLOC, NPUSH{1GOO),KPUSH, KPMAX PR L
COMMO'Y JCHARS/ NSPyNLP NRP(NCCNNEG,NDNPLUS,DVINUS,NSLyNZER/NXM(3PR]
13,NUM(10) " PR1
COPPCN /CNTRL/ LISTHL1,CTROL(1601,KXM(3) PR1
CIMMIN /FILES/ NPRINT.NPGN,NDTA,NEQU PR
CIVENSICN MRAY{EY, LAM(6) PR1

DATA MRAY (L)/1FC/ Pl

DATA LXM/LHX:1HY1H s1H{+2H 41H / | PRI

KFL=0 PR1

c CLEAR CUT ARRAY ONCE ONLY PRL
DO 1 1=1,72 PR1

NRAY( 1I=NSP PRL
KRAY=7 PR3

¢ CUTPUT ANY NATRICES PR1
00 4 1=1,3 PRI
IF{KXM{T).E0.C) 60 TO 4 PRI
IF(KFL.EC.D) WRITE (NEQU,2) PR1

KFL=1 PR1
FIRNAT {22HC MATRIX ECUATICNS,58Xs/+1HC,79X) PR

HRITE (NEQU,3) NAMUI)KXMII),XXM(I) PRI
FORMAT (X L2RCIMENSION XM AL L1HE, 139 1Hy, 130 1K) 52X) PRl
CONTINLE PRL

DO 6 I=1,3 PRL
IF{KXVMII).EQ.O) GO TD 6 P31
INSKXY(T) PRI

JANE IS PR1
LAMIB)=AXNM{T) PR1

DG 5 J=lyJii PR1
NB=1+{J~1)/JN PR
NA=J=(NB=1}*JN PRL
[FINALGT.NB) KVAL=LO00000% T+ {NA-L)#JIN+NB P1
IFINALLE.NB) KVAL=iCCOOO0# I+ {AB~1)xJN+KA PR1

CALL PUTMAM (LXM) PR

CALL BCCCUT (WA} P21

CALL PLTCHR INCCN) PR1

CALL BCDULT {NG) PR1

CALL PUTCHR {NRP) PRL

CALL PUTCHR (NEC) LR

i

02385
D28s6
G287
p2es
0289
0299
g2%1
0292
0293
0264
029%
0296
02397
0z5e
G299
03359
03¢l
0362
0393
03C4
C305
0306
0337
03CE
03G$
0319
0311
0312
0312
9314
0315
0315
3317
G318
6319
Q327
321
Q322
0323
2324
6325
Q32¢&
5327
0328
0326
0330
0331
0232
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FORTRAN IV G}

0C39
CCat
cCal
0042
GC43
CC44
0045

CC4b
(I
- 0048
£L46
0cs<

0CEL
cCez
0053
CL34

0055
Q056

0cs7
acse
0059
CC&L
GCel

0082
0063

RELEASE

o =~ oW

[ TN o B o T e

1u

Z.0 BILD DATE-= 78178 14744745

CatL POP (KVAL)

CALL PUTLIN

CONTINLE .
IF{KFL.EQ.1} WRITE (NEQU,T)

L FORMAT (1FC,T9% 4/ s LHC»TIXy/» LHC, 79X}

WRITE (NEGQU.8) .

FORMAT [ 3CHC STATE VARIABLE EQUATICAS ;50X 4/ 91HC,79X)
LCOP CN STATE VARIABLES '
DC 11 KSVPT=3,4

KSV=NLEN{KSVET)

IF{KSV.EQ0.0) 6O TO 11

LSV=NPT (KSVPT -1

DO 10 JSVsi,KSvY

POINT TO STATE VARIABLE NAME

LJISy=LSV+JSV

PUT THE NAME

DO ¢ 1=1,5

MRAY! I+1)1=MSYM{ I, LJSV)

CALL PUTNAM {MPAY)

ARD AN EQLALS SIGN

NRAY[KRAY}=NEQ

KRAY=KRAY+1.

DECODE THE NANE .

CALL DECMAN [NSYMII,LJISV],0)JLCC,KVAL)

" MAKE HER LOOKX LIKE STATE VARIABLE DERIV.

KVALSV=KVAL+L0NCD

PCP THE EGUATICA FGR THIS DERIV,
CALL #DP {KVALSV)

FGRCE THE LINE QUT

CALL PUTLIN

CCNTINUE

RETURN

END

bty

PRY

PR1

. PRL

0333

. 0334

0335
0336
0337
0338
0339
0346
0341
0342
0343
0344
0345
0346
0347
0348
0345
0350
0351
0352
0352
0354
0355
02s5é
0337
035¢
03ss
Q364
361

1 D352

03¢3
0364
0365

PAGE 0002



FORTRAN IV &1

0G01

¢co2
cCGc2

QG4

¢00s
0C06
€eC7
C003
0CGo
cClic
cell
oo0iz
CCi3
cCis4

00L5
L01ls
caiy
001

CLis
0C20
0021
g2

0A:3
GCZ4a
coas
Co2o

crz

coze )
cLas
0033

(V)

CL3z

RELEASE 2.0 DECNAM . DATE = 78178 14/ 444 45

SUBROUTINE CECNAM (NAME,KSUB,KLOS sKVAL) PRL

¢ PR1
c OO G G OOOOOLUOONOOOGONOOOONXRILPR!E
£ PRZ
¢ DECODE IMAME) INTO SUBSCRIPT LOCATION AND VALUE PR
¢ PR1
¢ COEOLICICILIIILLIODOND OO OOV NONOOOLOGOLOPRI
c PR
IMPLICIT REAL*B [A=H,0~Z) . PR1
COMMON FNASA/ NSYM(6,300) +KSYN,NRAYIBO ) KRAY s NLEN(B)sNPT{B),NT(300PR]

1) . PR1
CCMMOY /GFARS/ NSP,NLP NAP(NCOMyNEQ,NONPLUS, NMINUS,NSL,NZER ,NRML2PRL

1) .RUMILOYY PR1
COMMIY JCNTRL/ LIST,L1,CTROL{1&0) ,KXM(3} . PR1L
COMMON /FILES/ NPRINT,MPGMyNDTA NEOU PR1
DINENSTCN NANMEL6), NELTS(T7}s NTYPE(S) PR1
DIMENSICN NXTAR(S) PR1

UATA NELTS/1HC, 1RRy LHL y 1HE 1HJ 4 LHP/ . PRI

DATA NTYPEZ/LHD,1hV,1HI, LHS:1FG, LHX/ CES

DATA NN/IHN/Z (NN /LHNM/ . PR1

DATA YXTAB/ 1HT, iHA» 1HB, 1HLy LHE/ ) PR1
ECUIVALENCE (NI NTYPZ[3))y (NP,NELTS{&)) PRI
EQLIVALENCE (NXTAZ(1),NELTS (7)), (NCHART,NXTABL1)) PR L

o , L. . PR1
KLOC=3 . PRZ
KELTS=D PR1

KTYPE =0 , PRL
REXTO=0 PRL

¢ LOCATE SYMROL TYPS PRL
DC 1 Isl,6 P31
IFINAME(1]1.EQ.NTYPELI)) GC TC 7 PR1

CONT IAUE pay

K3T=1 PR

c LOCATE SYMBCL ELEMENT PR1
Do 3 i=1,7 $R1
IF{NAPE(KSTY.ECNELTS(I)) GO TO 8 PR1
CONTIAUE PR1

¢ MLTUAL TYPE? PRI
IFINAATIKST JJNEJNHM) GO TO 4 PR1
KELTS=9 PR

Go 3 ¢ pal

c VCLTAGS/CURRENT TYPE PRI
4 [FIKTYPE.EQ.2. CR.KTYPELEQL3) €0 IO 12 PR
c FURM SYMBCL VALLE . . PR1
KVAL=KLOC+ICCOHKEL TS+ 1CCOCHKTYPE+L GOCCORKEXTD PRL
TFILISTL2C.1) WRITE (NPRINT,&) NAME,KLOC,KELTS KTYPELKEXTD PRI
FORMAT (8H DECNAM=,6A1,6H KLCC=,13,7H KELTS=y 13, 7H KTYPE=,13,7H KEPRIL
1%70=, 13} PR

45—

0366
0367
PEX-E:
0359
0379
0371
0372
0373
0374
037¢
037¢
0377
G37¢
0379
{13810
0381l
o382
Q383
G284
g32s
0334
GIgr
c382
03289
0330
£391
HET N
03912
G334
0358
0398
0397
G398
0366
Q4G9
g4l
04C2
0402
04 )4
G4C5
040¢&
O&u?
Q443
04CHG
G410
Gall
0412
04L3
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FORTXAN IV G1

an VU
an F g

RELETASE 2.0 CECNAM . DATE = 78178

14

15

16

RE TURN

GOTTA TYPE NAME

XPRESSION IS'S$OECIAL

IFiI.EG.6) GO TC 17

NOT AN WXN-TYPE

K5T=2

KTYPE=1

GO TO 2

GITTA ELEMENT

KELTS=1

PARANETER IS SFECIAL

TFIKELTS.EQ.T) GO TG 5

LUCATE NAME IN SYMBOL TABLE

CQ It I=1,KSYM

00 10 J= 1,5

KSTIM=KST+4-1 :
IFINAVME(RSTIM) LNENSYM(J,I1) GO TO 11
CCATINUE

FOUND NAME IN STASLE

KLac=1

GC TC 5

CONTINUE

NOT IN STABLE OR V/I TYPE

KSTAR=2

Vi/1E TYPE .
IF{LPUMP{NAME ,KSTAR 1 JKSTYL)WEC. L) GO TC 5

- VAC/IHC TYPE — STATE VARIABLE DERIV.

IFINANME{KSTAR).GQ.NC) GO TO 15
VIEP/L 4P TYPE

TF{NANME(KSTAR) EQ.NPY GO TO L&
FORM LECATMICN CF SYMBAOL
KLOS=NPT{KSTYL}+KSUB~1
IF(KSULB.EQ.ICOTCCC) KLOC=KLCC+1L
KPL=KLCC .
IF({KPL.GELLIGC0MQ0) KPL=KPL~1000000
X~ELEMENT TYPE

OC 14 KELTS=1l,%
IF(NSYM{L,KPL).EG.NELTSIKELTS )} GO TU 5
CCNTINUE

KeELTS=0

GC TO 5

STATE VARIA8SLES

KTYPE=1

GO 70 13

vap, V3P, XILlP, QR XI5P

KS XTD=KSTYL+3

KTYPE=0

KLEC=KSUB

wdyGem

14744745

PR1L
PRL
PRL
PR1
Pl

PR1
PR1
PR
PR
PR1
PR
PRL
PRI
PR
PRI
PRY
PRI

0414
0415
04156
0417
0418
G419
C42C
0421
04zZ
0423
0424
gazs
042é
G427
0428
0429
o430
G431
G432
G433
Ca34
0435
0436
0437
0438

L D436

0447
G441
0442
0443
0444
0445
0446
0447
0448
0449
0450
0451
0452
G453
0434
0455
0456
0457
5458
0456
0460
c461
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oo

LRI Sy R T

17

18

19

20

21

22

23

PR WELNAM DATE = 78178 1.‘!/44/45
GO TO 5 '

X U=TYPE,

KSTAR=2

HXMY TYPE

IFINAMEIKSTAR) JEQ.NM) GO TO 18

wXIn TYRE

FF(NAME [KSTAR) L NE.NI) GO TO 21

KSTAR=3

IXI#N TYPE

TFE{LPLNMP(NANME  KSTAR,Z,KSTYL)WEC.1) GO TO 5
GO T2 1&

KLIC=KSUR .

UXMB-ELENMENT TYFE

D0 19 KEXTD=1,3 .

IFINAMF(3) ,EQ.NXMIKEATD)) GO TO 20
CCATINUE .

KEXTD=0

KLOC=0

CC TO 5

XMsI -~ Typs .
IF[NAHE(4).EQ.NI.UR.NAHE(5).EG.NI)'KTYPE=6
GO TO S

"X TYPZI, NCN SPECIAL — WXTABLEW?

TE{LOCATE (NAME,NXTAB,2,5).EC.0) GO TO 22
wXTH TYPZ?

IF(NAVE(2).EQ.NCHART) 6O TO 23

SXNEH T TYPE

KSTAR=3

KPUMP=LPUNP (NANE,KSTAR, 2, KSTYL )
KSTYL=KSTYL/1D

IF IKPUMPL EQ4 GoANDJKSTYL.NELO) GC TO 13
KZXTC=7 .

KST=1

GO TO 9

"XTABLEN

KELTS=8

KTYPE=0

GO T3 5

ERRORS

TABLE APPEARED IN XPRESSICN ILLEGALLY
CALL ERROR {30)

END

~47-

PR1

PRL’

PR
PRI
PRI
PR
PRI
PR1
PR}
PRI
PRI
PRL
PR
PR

0462
0453
0464
0465
0466
0467
0468
2469
847¢
2471
0472
6473
0474
0475
Va6
0477
0478
0479
¢48C
0421
04382
0443
8434
0425
0436
0487
0418
0489
C46C
0491
G493z
0453
0454
£495
0496
8457
0459
0499
a51n
0581
0502
0502
0574

PAGE 0G0



FORTRAN

0COL

¢Caz

0003
GCo4
CCL3
€LCo
ocaor
CCes
¢cces
0012
0Cli
€12
QG113
CoL4
CQLls
(Clé
eolLl7

Iv Gl

RELEASE 2.0 ERROR DATE = 78178 14/44/45

O OO0 O000

fu—

VoW o

SUBROUT INE ERROR (NUM) .

I T T I T e Y Y S S Y N R Y L e S Y S R e S e e e T T e
PUT ERROR NUMBER '

E3 <L COIICICILCILILILILICOLILCI P P C> C> <O CILI LI B KOOI LILI LI
CCMMON /EILES/ NPRINT,NPGM,NCTA,NEGU

DIMINSION NBAD(34)

DATA NPAUL/18/

DATA NBAC/1+%4:5:657 484 790108,19,20923,24027428y30+31032y34/
WRITE (APRINT,1} NUM , . .
FORMAT (//414H ERROR NUMBER ,124+20H SEE ERRLR LISTeseasy//)
DC 2 I=1,ABACL

TF [NUM.EQ, N3ADII) ) GO TO 4 -

CONTINUE .

WRITE {NPRINT,32)

FGRMAT (38H STATE VARIASLE PROCUCTION SUPPRESSED.)

STOP. G ‘

WRITE (NPRINT,5)

FCRMAT (48H SEVERE ERROR ~ SENSITIVITY ANALYSIS SUPPRESSED.)
STQP 8 ‘ : ‘
END

48—

PRI
P 1
P21
PRL
PRI
PR 1L
PR
PRL
PR1
PRl
PR1
PRL
PR1
PR
PR1
PR
PR
PRI
PRL
P
PR
PR1
PR1
PR
PRL

17535
0504
058617
o508
$55749
gs51c¢
0511
gs12
G513
05.4
0515
0516
as17
O051E
0519
G52¢C
0521
05822
0523
£524
0525
0526
0527
ns2e
0529

PAGE 00GCL



FORTRAN IV G512

0001

oooz

cee3
00G4

GCC3
0006

RELEASE 2.0

OO0

o

i

SUBRILTINE FINTE

FINIE

DATE = 78178

14/44/45

PR1
PR1

COOOOLPOOOOHOONOOODONLIOOOOIIOBDNOONOOOIODPR]

FINISH LP THE STATE EQUATIONS PRCDUCTICN.

PR1
PR1
PR1

(>(><><><><)<><><><)<)<><><><)<)<>(><)<><)<>(><><><><)<)<)<><)<>(>PR‘

COMMON /F[LES/ NPRINT,NPuM,NDTA,N:Qd

WRITE (NEQUsL}

FORMAT (LHC»79X,/,1HC, 79X;/:;HCy35(2H<>)1lH< BX 9/ LHC 179X/ 494

END71X)
RETURN
END

00d 40
NIDHTE0

& EOovd IV

CRIrTVND ¥

PR1
PRL
PR1
PR1
PR
PRI
P21
PR1L

0530
0531
0532
05332
0534
0535
0536
0537
0538

053¢

054C
0541

0542

0542
0544

PAGE COOL



FORTRAN IV Gl

0001

.€cc2
ccer
0G4

gCes
Qooé
ogov

0002
0009
céic
ceit
0012

CCiz

0Cl4
CCis3

0dle
GC17
£cla
0019
00290

GGzl
0022
GC23
8Cza
0025

cG2s
acz7

GC28

0cz9
cC3e

RELEASE 2.0 GeTEQS DATE = 78178 14744/ 45

OO OO0O00:

o Wi

SUBRILTINE GETEQS BRL
PRL
<><><><><><><><><><><><><><><><><><><><><><><><><><><><)<><><><><>P21
PR1

GET EQUATIONS FROM SIMTR INTG (NPUSH) PCINTED TQ BY PR1
{KLOCA) AND KLOC PRI
PR L
<><><><><><><><><><><><><><><><><><><><><><><)<><><><><><><><><><>PR’
PRL

IFMPLICIT REAL%8({A~h,0-2}) PR
COMMON /PLSHED/ KLCCA(3,400)rKLOC NPUSH{L000) +KPUSHsKPMAXK PRI
COMMON /NASA/ NSYM{&,300) ,KSYM,NRAYI8Q)} tKRAY, NLEN(B) ¢ NPT (8) ¢ NT (300PR1
11} PRL
caMMon /CATRL/ LEST,LLsCTROL(LG0) KXM{3) T PR1
COMMON /FILES/ NPRINT NPGNM,NDTA,NEQU PR1L
COPHMON /CRARS/ NSPoNLP NRP NCOMyNEQ, ND 2 NPLUS,NMINUS NSLyNZER (JHXM{3PRL
1) NUM{LG) . . PR1
DIMENSION NAME(E) , NAUSHM{&), NICNBXI(6) PR1
CATA NO/LRC/ NM/LIEM/ : PRL
DATA NC/ZLHC/ fNPILEP/ yNX/LFX/ NI/ LHT/ . Pl
DATA NALGM/1h/ 1HA,1HU,LHG,IHM,iH// PRL
DATA NIOMBX/IHI,1HD,LHN,IH 1 1HX,1HM/ PR1
. PR1
KSLBSv=) ) PR
GIT NEXT CARD ' PR1
NEGF=LRTACI{NPGM,0) PR1
TFINRAY{L).LEQ.NC) GO TO 1 PL
CHECK FOR =l PR1
LG 3 KIG=§,50 PRL
IFINRAY (KEQ).EC.NECY GO TO 5 Pl
CCKTINCE PR
IFILOCATE{NRAY  NALGM,13,56).EQ.C} GO TO 14 PRL
IF(LOCATS INRAY ,NIONBX,13,6)4EQ.0) GO TO 138 231
TEST Y“ENCH® P21
IF(NZQF,.E20.C) GO TO 1 PR1L
KLOC1=KLCC+1 PRI
KLGCA{L,KLOCYL}=0 ) PR1
KLOCA{Z2 ¢ KLOCL) =KPUSH PR
RETURM * PR1
ECUMD M=n PR1
IF({LIST.SC.1) WRITE (NPRINT &) NRAY PR1
FOURMAT {1X,:ECA1) FR1
GO ON PARAMETER OR XPRESSION PRI
TELNRAY (7)o EQNF.ORW (NRAY (T} aEQ.NX.ANDNRAY({8) NELNI<ANDNRAY({8} . NPRL
1E.4M)Y) GC TC 7 PR L
IGNORE "DGY LOOPS PR1
TFINRAY(T ) .EQ.NTLAND.NRAYES)L.EQ.NO) GO TO L1 PR
KRAY=T . PR

—30H

0545
U544
6547

0548 -

G349
05319
0551
0552
3553
G554

0558 °

0556
6537
0558
055¢%
0560
0561
05672
0563
G564
056%
0565
5567
0556¢
0569
0370
057t
0572
0573
0574
0575
0576
0577
cs57¢
0579
0589
c531
0522
05813
0584
5835
058¢
0537
oseé8
4538%
05490
0591
0562

PAGE 0004


http:IF(NRAY(7).EO.NC.AND.NRAY().EQ.NO
http:IF(NRY(l).EQ.NC

FORTRAN IV GI RELEASE 2.0 . GETEQS DATE = T8i78 14744745 PAGE QCQZ

Ccu3t ) KSUB=0 - . , PRL 0593
gcaz KEGLSKEQ+1 ‘ o ' PRI 0594

C [GNORE ZERD VALUES ' PR1 0595
00633 IFINRAY{XZQL).SC.NZER) GO TO 1 . . PRI 0595

c GET SYFPCL ] , PR; 0557
cC34 ! IFILPLLL{NRAY, KRAYNAME, OsKSUB)LEQ.=1) GO TG 12 PR 0558

o PUSH #0UATION : PRL 0559
€C35 KRAY =KFQ+1 . PRL 36GC
cLas TF{KRSLBSYV.NE.OWAND. KSUBL EC. 1000000) KSUB=KSUBSY ) PR 0601
3037 KPSHSV=KPLSH : PRL 0602
3C33 CALL PUSH {NAME,RSUB} . PRL 0603
CC35 KSLBS V=D PR1 G&6G4

c CHECKX FOR NCTHYNG PUSRED . PRI D&CH
0040 * IFIKPSHSV.EQ.KPUSH)} KLOC=XKLOC-1 . PRL 040¢

¢ GIT NEXT STUFE PR1 D6GT
cc4l 50 TO 2 ' PR1 0&C8

¢ PARM. 0OR XPRESSION - SAVE NAFE IN SYMBOL TABLE PRI 0699
ac4> 7 KSTAR=7 PRL 66l
CC4al KSYM=KSYNM+l ' ' PR Co1t
coae IF(KSYM.GT.300) GO TO 13 PR1 D631z
G045 DO 8 I=14¢ . PRL 0613
et 8 NSYH (I, KSYM}=NSP . PRL 0614
CCaT, DO 9 I=1+6 » . PRL 0&15
0343 IFIN2AYIKSTAR) <EQ.NLPLORL NRAYIKSTARYV.EC.NEQ) GC TO 10 PRl 0616
04N NSYM(IsKSYMI=NRAY (KSTAR ) PRL D617
Cose KSTAR=KSTAR+L . PR1 0&1¢
ous: 9 CONTINUE PRI 0519
9852 10  KRAY=KFQ+1 . PR1 G527

C PUSH ECUATICN ' PRL 9621
cesa RESHSVaKPLSH . PR1 0622
00549 CALL PUSH ENSYM{1,K5YM!,0) PRL 0621
Q155 IF{KPSHSY . EQ.KPUSH) KLOC=KLOC=1 PRL 0624
£rss GO TO 2 . PRL 0525

C . DETEI™INE IF ONE PASS DD LGGP . PR1 0626
0557 11 KSUBSV=NUWB{NRAY,18,20,1I1) ' PRI 0627
Gesa . KSUSVITNUFB {NRBY y2% 926011 PRL D628
£Cs3? IF{KSLBSY.NE.KSBSV1ILOR. KSURSYV.EQel) KSUBSY=D PR1 0429
Qcen GCO TO 1 PRL 0639

¢ ERRORS PRL G631

C PR1 0627

o BAD SYMBOL PRI 06313,
0C6L - 12 CALL ZRROR (251 PR1 D634

c SYVBOL TAELE QVERFLOW PI1 0635
0063 13 CALL £RRCR {26} , L PR1 0636
] o C PARSE OUT XML, XMR, AND XMS LENGTHS PRI 0637
Coen Le  IF{NRAY{31).NE.ACGM} GO TQ 4 PIL Ga3E
ocea DO 15 1=1,3 PR1 0&3%
0065 IFINRAY{2Z) JEQsNXMII)) GO TO 14 PRL 0640

=51~



FORTRAN IV Gl RELEASE 2.0 GET EQS DATE = 78178 14/44/45 PAGE (0003

CCee ‘15  CUNTINUE PR1 0641
0CoT ' GO TO 4 PRL 0642
CCeE 16 NEN=30 PRI 0643
CCES © NS§T=28 . PRI 0644
o070 17 KXM{TI=NUMBINRAYNST,MNEN,II) PRI 0D&45
0C7. [FIKXM{TIY.GT.7) CALL ERROR (35) PRI 0646
ccye GO TO & PR1 0847
0073 18 TEINRAY( 28 . NELNCOM) GO TC 4 PRL 0648
0CTS CO 19 1=1,3 PRL 0649
GC75 IF{NRAY[19).EQ.NXM({1)} GO TO. 2D PRL 063¢
GC76 19 CONTINUE PR 0851
0c77 60 TO 4 ' PRL 0852
cere 20 NEN=27 PRI Q653
£e7s N5T=25 PR1 0&%54
0030 GO T3 17 PRL 06355
ocsl END PRL 0656

520



FGRTRAN IV G1

0CO1L

ceez
0003

0004

CLEs
ccee
oGoT

. CCC8
oQon
00Lo

001l

cli2
00.3

CCl4
CCis
Cie

007
GCls
CCis
cezc
coz.
cCzz
CCzZ2
0024

€Czs
coz2é
g7
gizs
CLzs
0030

RELEASE 2.¢C MipDuUP DATE = 78178 14/44/45

SUBROUT INE MIGUP PR1

C . PRI

c EEOLILICICICILILILICILILICI O OO OO OO OO OPRL

c PRL

o WRITE DEBUG, MATRICES, ANC HEACER P31

o ' PRI

c ISP LD LD LILDLDLILDLILHLDLBEDLDEDLHOO IO GO OOOONOHLOGOPRL

c PR1

IMPLISCIT REAL®*R{A~H,0-Z) PR1

COMMDY /HOLOIT/ HEAD{ 9,11} ,KHEAD ,NOUFL,ELTS{3C0),KELTS KEL,SDR(501PRS

1,NSOR (6,50} KSTRyNDUMB, XICI50),KSVNDUM4y PAR{1CC) (NPAR( 6,100} ,KDP,PRL

INCUMS , XTAE(ST0 ) yNTAB(T7 50 ), KTAB KT ARZ,KEJ Pl

COMMGN /CHARS/ NSPyNLP sNRP,NCCV  NEQ NG s NPLUS s hFINUSyNSLy NZER,NXM (3PR L

15, KUM{L1O) : PRL

COMMOAN /FILES/ NPRINT,NPGNM,NCTA,NEQU PR1

COMMON JCATRLZ LIST,LL,CTROL{Z60) ,KXN(3) PR1

COMMIN /NASA/ NSYM(&;BOO),KSYM,NRAY(SO),KRAY,RLEN(B),NPT(S)»NT(BOOPRl

1) PR

COMMON /PLSHED/ KLOCA(3,400) +KLOC,NPUSHILOOO) 1KPUSHIKPMAX PR1

EQUIVALENCE (TIME,CTROL({L)) . PRL

DATA NE/LHE/ NJ/LHS/ PRI

o PR1

c PLT DEBLG . PRI

IF{LIST.NE.L) GC TO L9 PRL

C CERUG FACILITY PRL

WRITE (NPRIATsL) NPT ,NLEN,KSYHM ER]

1 EIRMAT {i186H POINTERS TO NAVES817,/,18H LENGTFS OF NAMES 8174/, 7HPRI

1 LiMIT=,1IM) PRL

DC 2 I=l,KSY¥YM PR1

2 WRITE (APRIAT»3) I {NSYM[Js1),Jd=1,6) ) . PR1

3 FORMAT (1H »I4,2ZH 4641} PRL

c PR1

c PR

WRITE {NPRINT,4) (I,NPUSH(I) 4NPUSH(I) 4I=1,KPUSH) PRL

4 FURMAT [2C0(/, 1%, 40219, 8%3AL,3X)0} PRL

WRITE (NPRIAT 51 (I,KLOCA{L,I3,KLOCA{2,13,KLUCALI3sI)sI=2,KLOC) P31

5 FORMAT (2C01/,1X,3(419,3%31)) PR

WRITE {(NPRINT, &) KXM g . PRL

& FORMAT (&b #XML=,13,7H #XMRG=, [2,cH #XMS=,13) PRI

WAITE (APRINT.7) TIME,KELTS,KSV.KDP,KSOR,KTAB PRL

7 FORMAT {.2H <D<5<>TIME=,1PD14. 7,/ TH KELTS=,13,5H KSV=413,5H KDP=,PR.

- 113,6h KSCR=4134+6H KTAB=,13,//) PR1

DO 16 I=1,KELTS PR1

TE(NSYM! 1,11 NS NELAND,NSYF({1,1).NE.NJ} GO TO 8 PRL

AFINTITIILEQLGY €O TD 10 PRL

8 WRITe (NPRINT,?) [LELTSILI) RS

9 FORMAT {12H <><OLKYELND=,I3,7H ELVAL=,1P0L14.7) PRL
10

CONT INVE PR1

-5

D657
0658
0639
EY-LH
0661
0&&2
Dob3
Cb664
QeeEs
Gobé
419
o568
Q667
CaT0
0671
0672
0a73
0674
0578
Q&TE
0677
0678
0679
06380
JoBl
0682
0683
Q684
G685
oeae
0687
(o] 3:X:
04686
069¢
0691
692
G692
0694
L6855
Q&9e&
0697
G698
0466
0740
Yol
072
07Q2
0Tua

PAGE GOOL


http:IF(NSYMUI,I).N.NE.AND.NSYW(1,I).NE.NJ

FORTRAN IV 61

GC32
Ca3d
Cf‘?"

LR

GG34

CC33
0036
0C37
cci&d

0035
oLey
CCql
0042

CLa3
0344
Gtas
CCat -

RELEASE 2.0 MEDUP - DATE = 78178 las44/45

[

PUT DEFINED PARAMETER VALLES

IFIKDP.EQ.0} GO TO 13

DC 1l I=1,KCP

WRITE (NPRINTs12) I,PAR{I) '

FORMAT (13H <D<D<DDPNUM=,13,7H DPVAL=,1PD14.7)
PUT SCURCE CERIVATIVE VALUES

IF(KSDR.EC.G) GC TG 16

DO i4 I=1,KSDR

WRITE (NPRINT,15) I,SDR(I) .

FCRMAT {l4H <><><>SDRNUM=y13,8H SDRVAL=,1PD14.7)
PUT TABLE VALUES

IF(KTARLEC.C) GO TO 19

OC 17 I=1,KTAB ] y
WRITE (APRIAT,18) I,XTAB{I}

FORMAT {14H <>D<3KOTABNUM=,13,84 TABVAL=,1PD14.7]
PUT STATE VARIABLE EQUATION SEPARATOR

WRITE (NEQU,20)

FORMAT (1HC,T9Xq/ 5 LHC 435 2H<D) yLH< s 8X ¢/ 2 LHC 179X/ s A HC» TIX) -
RETURN

END

Yy .

PAGE 0002



GRTRAM 1V 51

CCCi

OO0 on

RELEASE 2.0 POP DATE =

SUBROLTINE FOP (KPGPOJ

<O EIEI OO IDLDLIIDLDILICI LI LOLILILIIILILICIEI OO LICI IO

POP THE ECUATICMA PCINTED TO 8Y VALUE (KPOPQ) FROV (NPUSH)

78178

PR1
PR1
PRY
PR1
PR1
PR1

GOOLOOOOLOOOOOOOOLBOOOOOONOONNOOOOPRL

IMPLICIT REAL®E(A-H,0-2)

1)

COMMON /PUSHED/ KLOCA(3,4C0) ,KLEC,NPUSHI{Z000) +KPUSH,KPMAX
CCvMDN /SEGR/ NSHUVIS500) KSHUV,KSTKEND ¢XSUB,KEXTD+KPAR

CoMMON FFILES/ APRINT NPGVM,NCTA,NEQU

COMMON /NASA/ NSYM{6,300),KSYM NRAY{80) KRAY,NLEN(B),NPT(8}),NTI(300

P31
P2
PRI
PI1
P31
PRY
PR 1

COMMON /CHARS/Z ANSPHNLP NRPoNCCH sNEQANC,NPLUS ;AN INUS 4 NSL,NZER,NXM(3PR1

1), NUMEIO)

CCMYCN /CNTRL/S LIST.L1+CTROLULEO,KXM(3)
DIMENSICAN NDVI(3)

DATA NDVI/IND,1HY,1H1/

KSHUV="

KSUsNL=G

LOCATE THIS S5YYB0OL VALUE IN STACK
IF{LOCTST(ILOC,KPFPCPO).NELC) CD TO 20

CHECK TF PARCEASL ARCUND SUM TERMS REQUIRED

KPAR=KLOCA( 3,IL00)

IFIKPAR.EQ.L.ORLNRAY {KRAY=11.EQ.NSL) CALL PUTCHR {NLP)

FCR¥ FCF LCCATERS

KSTEKLCAL 24TL0C)

ILOCP=TLOC+1]
KEND=KLCCA({2,ILCCP)~L

POINT 70 VALUE ~ NOT NANME/CHAR

TE(MPUSHIKST).GT.C.AND.NPLUSH{KST).LT.LCCCCECOCO) GO TO 7

MayS/CFAR FCUNC :

IF(KPARLNE. C. GR.APUSHIKST) o NESNPLUS) CALL PUTCHR (NPUSHIKST})

KST=KST+l

END OF POPPING?

IF(KST.LE.KEND) GO TO 3

YES - OLT RIGHT FAREN IF LEFT CNE PUT
IF{KPAR.EQ.1) CALL PUTCHR (NRP)

CAECK FCR MCRE EQUATIONS THIS ITEM

DG & ILCSV=25KLCC

FRIKAEND+1.EQ.KLOCALZ,TLCSVY L ANDLKLAOCA(L ,ILCSY=-11.EQ.KLOCA(L yILCSVIPR]

1) GO 719 19

CCNTINUE

ANYTHING LEFT (N STACK?
IF{LGRAE(KPOP).EC.C) GD TO 17
NC -« WE CONE?

=55~-

.

PRL
PRI
PRL
PRL
PRL

PR

PR1
PRI
PRL
PR1
PR1
PRI
PR1
PR1L

PR1
PR1
PRl
PRL
PR1
PR1
PR1

PR
°R 1
P21l
PRL
PR3

0725
0726

0727 .

0728
07126
0730
0731
0722
0732
0734
0735
0736
0737
0738
0734
n7an
G741
07432
07432
0744
0745
0746
0747
074¢
0745%
0750
07351
06752
0752
0754
075%
075¢&
0757
0758
07359
07460
0761
0762
0763
D754
0765
076¢
0767
G768
0769
077¢C
0771
Q772

PAGE 0001



FORTRAN IV Gl
00628
GCas
0030
IS
0032
€C33

0034
0C3s
0036
0037
gcas
0639
0c4c

0041
6C4z

0643
0044

cLas
CLac

CCa7
0C4sg

Qc49
€Cse
CC51

gcs2
cces

CC54
CC55
0056
Ces7

0C56

il

12

13

RELEASE 2.0 pop DATE = 18178 14/44/45

v

IF{KST.LE.KEKD} GO TO 3

YES

Re TURN

SYMBIL VALUE GTVEN

KPOP=nPUSH{KST)

PUT PARENS. IF CIVIOE
I1F{NRAY{KRAY~1).AE.NSL) GC TO &

KPAR=1

Call PUTCERR (NLP}

CHECK FO% INVERTED ARRAY
KHX=MOD{KPOP,LCCCCGO /10LCE

IF(KMX «S0.16,0R KMXS0.25.0REMX.EQL36) GO TO 16
ECRM CCRRECT VALUES FROM SUBSCRIPT
[E{KSUB.NE. C.AND.KPOP,.GT.20G0000} KPOP=KPUP+KSUB=-1000001
1F (KPGP/ LCOCO0 NE L0 ANDKPOP/LE00ODLNELT) KPOP=KFOP+]
KST=KST+1

PLSH THIS VYALUE AND POINT TC WMEXT EQUATICN
IF{LSHUVIKPGP, TLOC ,KPOPD) L EQLC} GD TO 12
GCT NEXT SQUATICH

KPOS=MOD({KPCPC,1L00)

LOCATED NON-EXISTENT - Z£RC VALUE THEN
IFIKPCS.EG.0) C0 TO L3
KTYP=MOC(KPCPL,10500001/20000

EXTENDED SYMBOL AT BAD LOCATICA
IF{MOC{KPCPG, 1CCLCHD) /10uCCO.NELO) GO TO 18
NCT ENOLGR RLCHM TG PUT SYVMBOL - PUT THE LINE
TE(KRAY+&.GT. 727 CALL PUTLIN

PUT ®y/IM [F NECESSARY

IF{KTYP.LE.O} CC TQ 11

CALL PLTCHR {(NDVI(KTYP))

PUT NAME

CALL SUTNaV (NSYM{L,KPOS))

GO T0O 4

NAME FOLMD = PUT ZLEMENT

IF(XKPOP.LT.4CCC) GO TO 10
IF(XPCP/LCO0.EC.9) GO TO 10

IF(ILCC.EQ.C} GG TO 4

FORCE SQUATION IF NOT EXTENDED SYMBOL
IF(KEXTC.EG.00 €0 TO 1

1A {KSHUV.ECG. G} GC TOQ 21

LOCATS THIS EQUATION SUBSCRIPT IN STACK

CC 13 IS=1,KSHUV,5

1 T=KSHUYy=-15=-3

IF{NSKUVIITY.NELQ) GO TO 14

CONT INUE

SUBSCRIPT NCT IN STACK

GO TO 21

GET SUBSCRIPT

=56—-

PR1
PR 1L
PR1
PRY
PRL
PRI
PR1
PRL

PR1

PRI
PR
PRL
PR
PR %
PR1L
pPR1
PRI
PRI
PR1
PR1
PRL
PR1
PR
PRI
PRL
PRI
PR&
PR1
PR1
PR1
PRL
PR1
Pl
PR1L
PRL
P11
PR1L
PRL
PRI
PR1
PR1L
PR
PR1
PR
PRL
P11
PR1L
PR1

Q773
CT174
0715
0176
0177
G778
0779
07140
0781
0782
0783
0784
G78%
0786
nra7r
078¢
Q7865
Q731
c761
0752
0793
0794
079t
Q796
0797
c1se
0799
Q8an
CgCl
0acz
0&C3
2ac4
08¢t
Q804
a8o7
cace
0899
5815
Gall
0gL?
08L3
o T
ggis
[4]: 34 ]
08l7
08Lg

Gais,

082¢

PaLE LUGULL


http:IF(KSUB.NE.C.AND.KPOP.GT.IO
http:IF(KMX.EO.16.OR.KMX.t0.26.OR.KMX.E0

FORTRAN IV G1

CcC3sg

L6l

ccol
Qos2

0663
0C6=

CCé5
{66

GLer
0Cés
0L
acre

co7:
ct72

CCc73
QC 7!.
QL75
COT7s
0077
ciTe

0079
CLEC

0982
Qcal
CC53
0034
0¢335
Gl Ed
CCET
0083

cCas

GC30
cesy

RELEASE 2.0 Pap " DATE = 78178 14744745

c

C
c

ot

14

i5

1é

17

la

i9

20

21

KPOP=nNPUSHIKST-11+NSHUVIIT)

GO T3 1 :

PUT ZZRC VALUE

CALL PUTCHR (NZER)

GD TI 4

STA4RT ARRAY MULTIPLY LOOP
INVALIPD SUBSCRIFT ON IMVERTEC: GUY
FF({XSLANL.GT.L1} GO TO ¢
IF(KPCP.LT.1CCOLCC) GO TO 23
SAVE CLC SUBSCR AND GEN MEW ONE
KSUB M=K SLR

KS5UBN1=}

PUT INVERTEC ARRAY NAME
KMXA=KNx/ 10

KSUB=KSLANL

CALL PUTHMX (KMXA,KSUBN,KSUB)

GC TO

CONTINUE MATRIX MULTIPLY
KHXB=KPOP/1LCCT '
IE (KVXBINEL 1O ANDKMABINE .26 . AND JKMXBNE.36) GO TO 4
THCREMTNT SUBSCRIPT 2
IFIKSURBNLLENDLKXM{KMXAY) GC TC 18
KSUBNI=KSUBHL+1

KEUB=ASLOAL

KST=NSHLY(KSHUY-3)

NS UV [KSHUV=-4)=KSuB

KECPL=KPCP

PLT NEW IAV. ARRAY NAME

CALL PUTHMX {KMXA,KSUBN,KSUB)

GC TO 4

END OF FATRIX MFY

KSUB=K SUBN

NSHUV (KSHUV=3 ) =NSHUV{KSHUV=-2)+1
KSUBNL=Q

GO Td s

LOoCc=1LCsy

IFIKPAIR.EC.L) KRAY=KRAY-]
KPAR=ALGCA(3,1LCC)

GO T 2

ChaCK FOR INVALID STATE VARIABLE
IF!KPCPC/lCCOOOZLT-l.DR.KFGPC/IUOOOD-GT-3) G0 To 22
SIMPLY A ZERO VALUE ARRAY ELEMENT
CALL PUTCHR (NZZR)

RETURN

ERRORS

INVALID SUBSCRIPT
CALL ERRCR {31}

57—

PR
PRL
PRL

PR1
PRL
PRI
PRL
PR
PRl
PR1
PRI
PR1L
PRI
P1
PR
PR
P21
PRY
PR
PRI
PR 1
PRI
PR1
PR1L
PR
oR1
PR
PRI
oR}

P21
PR1
PR1
PR 1
PR 1
PR}
PR
PR1

0821
0822
0823
0E24
08zs
ngze
0827
0928
0829
C8iC
0831
G832
0833
G834
0835
£335
0237
c838
0839
Ga4C
0841
0842
0843
0844
08458
D845
CE4T
0848
CB49
¢asc
0351
0352
853
C854
0855
ugss
cas?y
0esg
0859
ugen
0861
08s2
0863
CB64
08és
0868
0867
o EEY:

FAGE 0003
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FORTRAMN IV Gi HRELEASE 2.0 PoP DATE = 7B178 14/44/45 PAGE 0004

‘e INVAL IND NAME TO pOP PRL1 0869
£C53 22 CALL ERRCR (32) PR1 CBT0C
PR1 0871

oCs4 END

~58=-



FORTRAN IV G

CCCl

0002
gcea
CCG4
£Ces
0006
o
0co3
0609
core
celt
0012
0013
o4
0015
Chle
0cL7

ccle

eCza2
GOz4
Qa5
cCas

RELEASE 2.0 PUSH DA

OO0

LS I = T & T o

-l
in
n

SUBROLTINE PUSH (NAPE.KSUR)

. 78178 14/44/745

PR L
PR1

25142425292 S TS LTSRS TS LSS ST ST S TSGR PL ST S LS LS LI PLSL SIS IO LS Lt i Lol Ly

PUSH THE EQUATION POINTED TC B8Y (NAME) INTO (ANPUSH)

PRI
PR1
PR1

OB OOOOOHOOOOOONOONONOOOOOHEEOHOOEOOPRI

PR1

CONMMON /NASA/ NSYM{5,300),KSYM NRAY{ BO) s KRAYSNLEN{B) 4NPT(8) 3NT{3UGPRL

1) .
COMMON /PLSHED/ KLCCA(3,4C0) yKLOC,NPUSH{L000) 4KPUSH,KPHAX
COMMON /FILES/ NPRINT.NPGM,NDTA,NZQU

PR1
PR
PRL

CCMMCN FCHARS/ NSPyNLPyNRPNCOM,NEQyND,NPLUS,NMINUS yNSLyNZERJNXM(3PR1

LY aNUMIIO) .
DIMENSION NAME(E&), NAML(&!)

KGO=¢

DECIDZ NAME - POINT TO SYMBCL TABLE
CALEL CECNAM (NAME,KSUB,KLOCL+KVAL)
BLC NAME - I.E. WCGT IN SYMEOL TACLE
IF{KYAL.EQ.C) GO 70 4

PUSH VeLUE EQUATION

KLCC=KLCC+1

KLOZAa{1,KLOC) =KVAL

KLICAL 2,K1.OC)=KPUSH

KLOCA(3,KLOC)="
" KEOo=1

K EHMEY=KPUSH

GET EQUATION SYMBOL
TF{LPULLINRAY JKRAY  NANL,RTOyKSUBLY.EQ.~1)} RETURN
FORM SUM CF PRCLCCUCTS FLAG

PR1
PRI
PRI
PR}
PRI
PRL
PR1
PR1
PaL
PR
PR1
PR1
PR
PR1
PR
PR
P21
PR1L

IF(KDU.EQ.2.AND . (KGO EQW L ORWNPUSHIKSEHSV).EQ. AMINUS)) KLCCA{3,KLOCPRL

11=}

G0=1

DECIDE EQLATION SYMBOL

CALL CoCMAM (NAM1,KSUBL,KLOCL,RVAL)

IANVALIS SYMECOL

IF{KVAL.ECQ.C} GO TO S

CrECK TO PUSH FULL NAME .
IF(KVAL.EC.6 330 .GR.KVAL.EQ.TO00 .0R .KVAL.EQ.8000) GO TO 2
HX=X+" FORMAT - IGNCRE
IFIKYALLEQ.KLOCA(Z,KLOCY) GC TC 1

PUSH ZCUATION SYMBOL VALUE ONLY
NPLSHIKPUSH) =KV AL

KPUSHSKPUSH+1

IF(KPUSh.GT -KPMAXY GO TO 6

GCc Tt

PLSH FULL NAME

~59-

PRL
PRI
PR1
PRL
PR1

PRI

PRL
P31
PR 1
PRI
PR1
PR
PRL
PRL
PRL
PR1

0872
0873
0874
cgre
0876
0877
aave
0879
0831
ggal
0gaz
(843
€884
0&es
DERTS
cga7
GEgE
o889
0897
€851
0849z
0893
08s4
08495
0839¢
G897
0BSE
0899
ngan
¢scl
06GC2Z
0933
CsC4
09C%
a9C¢
69J7
csce
0909
0919
csil
0g:2
0913
09l4
0gls
0916
617
Cslg
091§

PAGE 6001
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FCRYRAN IV GL RELEASE Z.0. PUSH DATE = 78178 14744745 PAGE 0002
cLav F4 K§=1 PRL CszC
o2z . 3 NPUSA(KPUSH) =NAVL(KS) PRL 0921
¢l29 KPUSH=KPUSH+1 ' PRL 0922
€3z KS=KS+1 PRL 0623
cgat IF{KPLSH.GT.XP¥AX) GO TO 6 Pl 0924

C ERD OF NAMNE? PRL 0925
€3z TF AT IKS ) LEQWLNSPY GO TO 1 PR1 0926
I IF({KS5.GT.61 GG T0 1 PR1 G927
Co34 S0 72 3 PRI 0928
c ERRORS PR1 0929
c PR1 Gs3¢C
c PLSHZID MAME NOT IMh SYMBCL TABLE PR1 Q911
0333 4 CaLl c®ROR (27} PR1 0932
c ECUATICN haME NOT TN SYMBOL TABLE PRL 8633
(o ch: 5 CaLL EZRRCR (28} PRI €G24
C STACK TVERFLOK PRL 0935
0437 & CALL ERRUR (29} PRL U936
Ce3E END PRI 0637

=60



FGRTRAN IV GL

cegl

o0z

0003
CLCa

ccs
cCes
0607

RELEASE 2.0 PUTCHR DATE = 78178 L4/44/45

SUBROUTINE PUTCHR {NCHAR) L . PR1
C P2 %
c ZILOLILD OO OOOOOOODOOOOOOLOOOCOONNOOLOPRL
C PR1
c PLACE THE CHARACTER (NCHAR)} INTO THE QUTPUT ARRAY [NRAY! PR3
c’ IF [NRAY) LONGER THAN 72, PUT (NRAY) CN FTO02FCO0l AS FORTRAN PR
C PR1
C PP ADLI LI OO LI OANLILILL OO LOLLPAL
C PR3
COMMIN /NASA/ NSYM{E,300) JKSYNM,NRAY(80) ;KRAY-NLEN{8)NPT(3),NT(300PR]
1) PRL’
C PR1
IF({XRAY.GT. 72} CALL PUTLIAN PRL
NRAY (KRAY 1=NCHAR PR
KRAY=KRLY +1 PR
RZ TURNM PR
END PR1

2
2%

-61-

UG3s
093¢

0940

0941
0942
09432
0944
CG4%5
0346
0947
0948
€545
0950
0951
$s52
0952
0954

PAGE 0001



FORTRAN TV

0001

[Py
O

Ly
-1

(]
[
[}
ha

1)
~
“
oS

CLis

pl

oGl
Cczz
ol

céz2

J
~

31

RELEASE 2.0 PUTIT OATE = 78178 lara4/45

OO0 N 0O00

o O o 0O A

SUBRDULTINE PUTEIT (KGO,KSTGP,NCHARKLEN  KNTKPT) : , PR:

PRL

PO OHOOOLOOOOLIOOCOILIOOLONONOOPR]

: PR

PUT THE NAMES FROM ELEMENT LIST STARTING AT TYPE (KGOG) PR1

TC TYPT (KSTOP! IN DUTPUT, PRECEDE 8Y (NCHAR] IF PR1

KLEN N® ZERC ANC SET NUMBER ELTS IN {KNT) g PR3

AND POINTER OF FIRST NANE IN (KPT) PRL

PR1

LGP IPI O OGO OO LIOOOOODOOOODOP]

' PRL

COMMON /CHARS/ RSP NLP sNRP(NCLHNEQsND S APLUS  ARINUS yRSL o NZER NAMI3PRE

Li.NUMIL0) ' . PR1
CONMON /N2SA/ NSYM{4,3001)KSYNMsNRAY (B0 1/ KRAY, NLEN(B)sNPT{8)}+HT(300PR Y

i ) PRl

CO¥MAaN /HOLEIT/ HZAD(9:1L1)sKHEAD ,NDUMLELTS{300) +KELTSsKELySORI[5Q)IPRL

LyNSDR{6 50} 4KSCRyNCUMB,XICI50 1, KSY,NOUM4,PARL 150}, NPAR( 62 100),KDP,PR ]
ZHNOUMS +XTABIZ00) s NTABLT,50) +KTABKTABZ 4KEJ PRI
DIMENSICN MRAY( &) PRL
PRY

ZZRO POINTER AWND COUNT PR
KPT=0 PR1
KNT=O PR1
LCCP THRU TYPES PR1
00 4 IPT=KGLC,KSTCP PR1
FIND LENGTH OF THIS TYPE PRL
MPT=NLEN{IPT} PRI
ZERO LENGTH IS WKC PUTSKIS PR3
IF{MPT.EQ.CY 6N TO 4 PRI
FInD THIS GUYS POINTER LESS ONE PRY
LET=NPT(1IPT)=1 ’ PR1
LOOP OM THAT COLNT PR1
CC 3 JPT=1,MPT PRL
PUT THE 'EXTRA CFAR IF ONE PR1
NMPT=g PRI
IF{KLEM.MEL L)Y GO TO ) PRL
HRAY (L I=MCHAR PRL
NPT =1 P13
FDRM THIS GUYS ABSOLUTE PCINTER PR1
LJPT=LPT+JPT PRL
BUILD FIRST POTNTER PR1
IFIKPT.EQ. Q) KPT=LJPT PR1
PUT THIS NAME PR1
ME=6-NNPT PR1
DC 2 F=1,VFS PR
MRAY{F+NNPT) =NSYM{M,LJPT) PR1
CALL PUTMAM {MRAY} PRI
UPDATE COUNT PR

0955 -
Q956 ,

Q9357
0958
09359
0950
0961
0962
963
0ct4
Q9¢s
0966
0967
g9sg
0969
0279
G971
0972
0973
0674
0975
09764
0977
cs7e
087¢
0980
G581
0ggz
0983
N934
G655
0936
0987
0sgg
0593¢%
C990
0991
o592
05g2
0934
0695
093¢
0237
09398
G559
1CCC
1611
1ccz

PAGE QO0O:
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FORTRAN Iv Gl RELEASE 2.0 PUTIT DATE = 78178

cCa3 KNT=KNT +1 PRL 1923

- C PUT & COMMA BETWIXT EM PRL 1C04
CCz4 CALL PUTCHR (NCCM) PRI 1CCS
0c2s 3 CONTINUE PRL1 1006
CC2s 4 CONT INUE PR1 1027
CLzy . RETURN PRL1 1CC2
0cze END PR1 1GGCS

RIITVN® ¥oog J0

&1 H4OVd TVNIOINO

—63—



FORTRAN IV GI RELEASE 2.0 PUTLIN

DATE = 78178 14/44/745
Gcct SLBROLTINE PUTLIN PR1
¢ ' < PaL
c COOOOLOOBHOOOOONOOODONONDOOOOOOCCICOOOOPRL
c PRI
o WRITE THZ CHARACTER STRING {NRAY) IN FORTRAR FCRMAT PR1
C AFTER .BLANKING END OF LINE. CONTINVUATIONS ADUED PRI
c ) PR1
o OO LI L ODEDLI O P EDLILDCICDED LI LI LI LOLI LIS ICHPR ]
C : PR1
GCee CCOMMON /NASA/ NSYM(6,300) 4KSYM, NRAY{B0 )+ KRAY, NLEN{ 8}y NPT{ 8} NT({3ICCP2L
, 1) ) PR
0003 CIUMMON /FILES/ NPRINT,NPGM,NDTA,NEQU PRL
CCis COFFCN /CHARS/ NSPyNLPyNRP,NCOMyNEQsNDsNPLUS,NMINUS ;NSL ¢ NZER JNXM(3PRL
1) NUMELO)Y PR3
0003 DIMENSION NCOMM{ &) PR
CCos «DATA NCOMM/ZLEFC, LHD, 1HM, 1HM, 1HO, 1HN/ PR1
ccer DATA NAST/LHS/ - PRl
C . ) ' PRY
. C WOTHING On LINE NOW PR
ccea IF{KRAY.SL.7) RETURN PR L
cLces NRAY([u)=NSP PRI
, o IF wCOMMON ™ OR ®=v APPEARS, THEN NO COGATINUATICN PR
oCcLy IF{LOCATE(NRAY yNCOMM» 7, 6).EQ.C) GO .TO 2 . PR1
CCli KND=MING[20,KRAY) ‘ : PR
0oL2 DO 1 I=8,KND : PR1
0043 . IF(NRAY({I).EQ.NEQ) 6O TO 2 prl
€Cis 1 CCNTINUE P21
co1s NRAY{&6}=NAST PRL
o BLAMK TO END OF LINE AND PUT LINE PRI
GCib 2 CC 3 I=KRAY,73 PRL
cLt 3 NRAY{I)=NSP P21
00.3 WRITE {NcQU,4) (NRAY({I),I=1,72) PR1
acLy 4 FORMAT (72A1,8%) . PRL
ccas KRAY =7 PR1
gcz: RETURN PRL
oczz END PR1

by

101¢
101
1612
10132
1014
1015
16i¢é
2O
1018
1C1¢
162cC
1221
1¢22
10232
1024
1025
ic2¢
1027
1028
1cz2¢
1C3cC
1031
g3z
1¢33

. PAGE GCOL

1034

1035
1C34
1037
1039
lu39g
104C
1041
1042
1C43
1C44
1045



FORTRAN Iv G1 RELEASE 2.0 PUTWMX DATE = 78178 14/44/745

0gQ01

GGG3
CCC4

00GS5
0C0s
ccer
0003
0lCy
ceL
CCll
0012
*QOLl3

OO0

SUBRILTINE PUTNX {KMXKEUBN,KSUBNL) . PRI
PRL
SOOOODOOCOOOOOGCOOOOOHOIOOHOOOOOOOOOHNHOPR]
PRI
PUT *XMII{#HL1,482) WHERE % IS 'Lv',*R*, OR *S* AND PR1
BHL IS KSUBMN, AND ##2 IS KSUBNIL . PRL
' X PRl
CILTEPLOCILBLBEOLONLO OGO OPRY
PRL
COFMGN /CHARS/ RSP, NLP,NRP,NCOMsNEQyND s NPLUS, NMINUSyNSLyNZERJNXM{3PRL
1) NUM{1C) PR1
DIVENSIGHN NAMX{E) PRL
DATA NAMX/Z1HX31FMalh J1HI1H{,1H / PRL
PR 1
NAMX( 3)=NXM{KHX) PRI
IFIKSUBNL.GT.1} CALL PUTCER (NPLUS) PR1
CALL PLUTNANM (NAMX} PR
CALL BCONLT (KSLBN) : PR1
CALL PUTCER (NCOM) PRL
CALL BCCCUT (KSUENLl) PR1
CALL PUTCHR (NRP) PR1
RETURN PRL
END . , . : PR1
50

=%

38

2R

2 e

S

65—

1646
1647
1C48
1C4S
1030
1051
1052
1053
1054
1C55
1056
1357
1G58
1C56
1060
1061
1062
1063
1664
1C65
1066
1067

1058 .

PAGEZ 00601



FORTRAN IV Gl

0001

ceo2
L3
0004

cCes
QGoe

oo7
CCCE
oCow

GELw
CC1li
0cLzZ
ti13
CLi4

RELEASE 2.0 PUTNAM DATE = 78178 l4/44/45

OOOoMmOrn0

SUBROUT INE PUTNAM {NAME) pR1

PR3
<><><><><>()(><><><><><>(>(><>(><>(><)<>(><)<>(><><><><><)<>(><>(>PR;
PRL

PUT TkE (UP TO) S$1% CHARACTER LIST (NAMEY} IN THE OUTPUT PR1
STRING (NRAYY. WRITE (WRAY) IF OVER 72 CHARS. LONG PR 1
PRL
<>(><><><><><><><><><><><><>(><><><>(><><)()()()<><)<><)<><)<><><>PRl
PR1

CONMMON /NASA/ BSYN(6:300),KSYVrNRAY(SO}tKRAY NLENLBY, NPT {85 NT [{300PR1]
i) PR1
COMMEN /CrARS/ ANSP,NLP, NRP,NCOM NEQyND, NPLUS NWINUS:NSL NZER NXM{3PRE
1§ JNUM{LIGO) P
DIMEMSTON NAME{6) s NEW{6) PR1
PRL

RE-FORM MICFANICAL NAME PR
CALL BACK fﬁANE:hEH} PRI
LEN=] PR1L
IF{KRAY .GT .72} CALL PUTLIN PR1
R’Y(KPAYJ-hEW(LEh) . PR1
KRAY=KRAY+1 PR1
END OF LINE? PR1
LEN=LEN+L PRL
IFILENLGT. 6) RETURN PR1
TE(NEWILEN) JEQ.NSP) RETURN PR1
GC TO0 1 PR1
" END PR

—66-

1069
1¢7¢
1071
1oz
14073
1G74
10758
1076
1077
1C7¢
1079
1¢8C
1081
1082
1083
1C84
1caes
108¢é
1587
10EE
1639
1699
1csl

1062 "

1us3
icsa
1695

PAGE QGO1



FORTRAN IV Gl

Qeoz
cCes
00C4

C¢CG5

CCLs

cGav

gecs
€CCs
00l)
a1l
geiz
ouvi3

014
CCi5
(I
coLv
CLlE
CClis
0023
ocal
£Gz2
ocz3
CC24
CC2s
0026
0Gz7?
cC2s

cczs

RELEASE 2.0 SETUP DATE = 78178 14744745

SLBROLTINE SETUP PRl

C ’ PRL
c <><><><><><><><><><><><><)<><><)<><><><><><><><)<><)<><><><><><><)PRl
c P11
c GET SLEMENT NAPES AND POINTERS INTO {NSYN}y (NPT 1y (NLEN), AND PRI
C EROM SCEPTRE ROUTEINE “SIMLLSEY PRL
C PR1
C <><><><><><><><>(><><><><><><><><><>(><><><><><><><><><><><><><><>PR1
C PRL
IMPLICIT REAL*A(A~H,0~1)" PR1
CCvMCN /FILES/ MPRINT NPSM, NCT A NEQU P1
COMMON /NASA/ NSYH(6g300!,KSYH.NRAY(SO)'KRAY,NLEN{B),NPTIB),NT(BOOPRL

1) PR1

zEs i3l

COMMON /CNTRL/ LIST;LL.TIME:SI(}X)7XNOPRQ,SZ.XNHEAD,SB(é!.KRUNNO,SPRl
14(ll),XhRTSNySE:XHPDBG;Sb(lb);XEXSTP;ST(27)vKNEYyXNE?DTpXNBC,XNBR,PRl
ZXVBL,XHLC.XNLR'XNLL,XNJX,XNJBDTpXNJO:KNJ?,SB(Z)'XNM331XhN36,XNM66,PRl

TXNDP, AMCPC, XNTLTS S50 KXHLZ) PRIL
COMMDY /CHARS/ nSP.ALP.NRP,NC:M,NEQ.ND,NPLus.NMINus.NSL.NZER.Nxmc3Pa1

1) ,NUMELC)” ] PRl
coMMBN /HOLECIT/ HEAD(?,ll),KHEAD,NDUMI,ELTS(BCGIyKELTS,KEL.SDR(SO)PRl

L,nsonca,so},Kscn,woums.xIC(so),st.mouma.PARt1cn),NPAR(6,100).KDP,PQL
2NDUM5, XTAB [ 5CC) JHTABL 7,50}, KTABKTAB2 »KEJ S
. . X PR1

CINMENSTICA NBAD({13), NELS{8), NLOC(8} - : : PRI

CIMERSTCN DLM{300) s NMUT {6,50) L. P21

DIMENSION NSIMTR(5), NSRCDR(6), NTASLEIS), AMATBI(S) PRL

OIFENSTCN WXMUTL (5}, NNAMES(S5), NPRMTRL&), NUERIVIS) PRI

DIVENSICN NIOAPX{5 )y NCUTPT(6), NNDPG{3]y NCUMIG) PR L

DIMENSION CTROLILAO) PR1

ECUIVALENCE {CTROLIL),TIME) PR1

DATA NBAC/ 34,65 56,71+91,99,101,102+111,121, 231,141,151/ PR1

OATA NELS/96,97+98,93,94,95,92,100/ PRI

DATA NLOC/ Trbe 5601925308/ PRL

OATA NSINTR/LHS LM, EHMy LTy LR/ PRL

DATA ANAMES/LIHAyLHA LHM,LhE.1hS/ PR

DATA NPRMTR/ZHP pLHR yiHM, LHT, EHR,1HS/ . PR1

DATA NDERIV/LHC,1hREyiHRs 1KI, 1HV, 1HS/ - . PR1

DATA NICNGX/LHI yiHCoLHN,LH ,1HX/ Rl PR

DATA NOLTPT/LHN y1HU 4 LHT 3 iHP , LHT ,1HS/ . o , PR1L

UATA NAST/LH/ Eg = PR

DATA ANCPT/I1HyslkDs1HP/ = > EERY

DATA NSRCDR/LHS yLHR j1HC s1HD ,1HR 41 HV/ =B PR

DATA NTABLE/LHTy1HA, LHB,LHL s LHEyLHS/ ‘ Ly PRL

DATA AXNUTL/IBX,1hM,LHUy1RTy1FL/ S ® PR1

Q ) PR1

GET DATA e PR1

READ TILL SUBROUTINE SIMTR FOUND . B PRI

PRl

KeuT=0

169¢
1097
1098
1066
Licc
1131
11¢c2
i1C32
1104
1105
1146
1107
11238
11GS
111C
1111
1112
11132
1114
1115
1116
1117
1118
1ils
112¢C
112t
1122
1122
1124
1125
1126
1127
1128
1126
113c
1izl
1132

1123 .

il24
1135
1126
113w
1138
11398
114C-
il4l
1142
1142

PAGE 0001
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FORTRAN 1V Gl

GC305
ccal
0032

€C33
CC24
GL35
Ci3de

0037
Q€35
€Lzs
0G40

Ooxi

CCazZ
0aL3
Cr4c
CC42
Qs
“CCa”
[
oay
QL3590
-3
A052
L5572
CCEa
QuEs
0456

0037
0353

RELEASE 2.0 SETUP DATE = 78178

c

1
2

1l

READ (NPCM,2,8NT=39) NRAY

FORMAT (30aAl) '
IE{LICATE(NRAY,NSIMTR,9,5).EG.1) GO TO 1
CHECK WFICH SCEPTRE IS USED

READ (NPGV,3) NRAY

FURMAT (/277777 /7,80AL1)

NAC=TU

1E{NRAY {61.5Q.NAST) NAC=1£0

READ CCATROLS

READ (MDTA,4,END=38) (CTRCL{IYyI=1,NAC)
FORMAT [1P5C14.7)

IE{NAC.EQ.LHT) CC TC 6

DO 5 1=71,160 .

CTROL(I)=C.CDC

LECATS CERTAIN STRINGS

IF (LREADINPGH,C).EC.LY GO TG 40

IFILOCATE (NRAY,SRCOR,15+6)4+5Q.C) GO TQ 20
1E(LGCATE (NRAY ;AT ABLE, 15,61 4EQ.0) GO TO 22
IF (LOCATE (NRAY s NXFUTL15,5).EC.0) 6O TO 24
IF(NAS.EQ.160) GN TO 8

CIE{LOCATE (NRAY ,N1AMESy 15450 .EQ.0) GO T2 Z6

TF(LOCATE{NRAY , NPFRMTR,15,6).EC.0) GO TO 28
IFILOCATE (NRAY yNUERIV,15,6).EC.0) GO TC 30
I'F(LOCATS (NOAY,MNIUNBR,13,51.3C.0) GO TO 32
IF{LCCATE (NRAY s NCUTPT+15+6),EG.0) GO TO 9
GO TO &

CreCK FOR INVAL ID FLAGS IN CONTROLS.

DC 10 TER=1,.123

KLOC=ABADIIER]

" TE(CTROL(KLOC) «.NE.C.0D0) GO TC 36

CONT TRUE

FCAM CFEUG FLAG

LIST=XWRDBG+XWR TSH ‘
1F(LIST.6T.C) LiST=1 ) .
WEXECUTE SETUP PHASE ONLY MUST BE FLAGGED
IF {XE XSTP.NE.1DC) GC TO 37

FORMA ELEMENT TYPE POINTERS AND LENGTHS
NPT (7 )=1

DG 11 T=1,8

MPT=NLNC L)

KLOC="IELS (MPT)

NLEN (¥PT)=CTROL (KLOC)

IF{MPT,SQ,7) 6C TO 11

4P TM=NLOC( I~1)

NPT (FPT ) =hPT (MPTH ) +NLEN (MPTHM)

CONTEALE

D3 12 I=1,8

IEINLENUI)LEQ.N) NPT(I)=0

-68~

14765745

PR
P
PRL
PRY

PRI

PR1

PR1

P L
PR1
PRL
PR
PR1
PRI
PRL
PR
PRL
PR
P21
PR
PRL
PRI

PRI
PRI
P},
PR1
PRL
PR
PR 1
PRl
PRL

1144
i14%
1146
1147
1148
1149
11351
i151
1152
1153
1154
1135
1156
1157
1158
1156
1160
1161
1162
1163
lis4
1165
1166
1167
1168
1169
VITO
1171
1172
1172
L1174
1i17¢
1176
1177

1178 -

1179
1189

1131

1182
1183
1iBa
1185
1186
1137

+1188

118¢%
119¢
1191
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FORTRAY IV G1

GO7.

cCiz
3073
CoT4

GCi15
0C7o
277
ocTe
ocT9
0Cs0

[sTe]:
0GB2
Gcez
Glas

CCES
0L 8o

GCev

0982

CC8s
CUGa
(oY ule I8
cCs2
ccsz2
oG24
€CSs5

Q0496
- L0937
CCSE

oy
o~
W
b £y

Ph pus pud po-

SO or O
L

E;ﬂfT?fﬂD'ﬂﬁX)a dO

P

o
pa v
(9]
(¢ )

g @ovd IVNIOIEO

RELEASE 2.0 SETUP DATE = 78178 14744745

C

c

12

13

14
15

17

CONTINUE

GIT HEACING CARCS

KHEAD=XKHEATD '

IFIKHEAD.NEL0) READ [NDTA,13) HEAD

FORMAT (9A8)

GIT ELEMENT VALUES AND NAMES

KELTS=XNELTS

READ (NDTA,14) (ELTS{T),I=1,KELTS)

FORMAT (5C14.7)

JIFINACLEQ. 150} READ (NDTA¢YS5) ((NSYM{IsJ)}eI=Ll,63sJ=1,KELTS}) |
FORMAT {72AL) ) '
KSYM=KELTS

SKIP CYER ELEMERT IC VALUES

READ (NDTA,14) (DULMIT),I=1,KELTS)

READ [NCTA,14) (DUM{I),I=1,KELTS) .
IF{KNFUT.ANZ.0) REAC (NDTAs14) (DUM{I)y I=1,KMUT)
61T SCURCE OERY VALLES

IF(KSDR.NELC)Y READ (4DTAs14) (SDR{I)+1=1,KSDR)
SKIP CVER WANICT AND INICT VALUES
NSAVE=NLEN{I)FNLENIB)+NLEN (4 )+ALENIG )
TR(NSAVE.NE.O) READ (MDTAsa4) (DUM{I)},I=1,NSAVE)
Sk1P CVER CEF FARM DERIVS VALUES

NCPH=XNDPD

[FINDPNLMELL) READ (HDTA,14) (DUM(I) , 1=1,NDPD)
GIT 1300T AND vabOT vALUES

KSV=RLEN(3)+NLEN(4)

IF(KSV.EQ. ) GO TO 4:

K 2=ML &N (3)

TF{KZ.NE.Q) RELL (NCTA,14) (XIC(I),I=1,K2)}
W1=K2+1

K2=NMLEY{ 4)+K2

IF{K2 .NE.ALENI3)) READ (NCTA,I14) (XKIC(I7sI=K1,K2)
GIT DP MAMES AND VALUES

K DP=XNDP

IFIREP.NE.G) READ {NDTAs14) {PAR[I),I=1,KDP)

PR1
PRL
PI1
PR1
PR1
P31
PR1
PRL
PR1
PRI
PR1
PR1
P 1
PR L
PR1L
PR 1
PR
PR
PR1L
PR
PR1
PR1
PR
PR1
PRI
PR1L
PR1
PRL"
PR3
PR1
PRL
PR1
PR 1
PRI
PR1

IF{KDP.NE.OWANT WNAC.EQ.150) READ (NDTA,15) {{NPAR{1,J)yI=1,6)}sd=1,PR]

1KD#)

GIT TaA#LES

TR{KTARLRELD)Y READ INDTA.l4) (XTABII),1=1,KTABR)}
COPY MLTUAL NAMES TC NSYM

DO 17 1=1,KHUT

KSYM=KSYNM+]

DO 16 J=1,6 .
NSYMIJKSYMI=NMLT{J,I1)

CCNT INUE

PUSH EAUATICNS~->STACK

CALL GETERS

FORM SLEMENT TYPE ARRAY

~69~

PR1
PR1
P21
PRL
PRL
PRL
PR1
PRI
PR1
PR1
PRI
PRL

1192
1193
1154
1195
1196
1197
1168
1199
12¢C
1201
1207
1293
lz2c4
1265
1206
1247
Lzca
1209
121¢C
1212
121z
1213
1214
1215
1216
127
12i8
1219
1221

1z21 7

1222
1223
1224
1225
1226
1227
1222
1229
123C
1231
1232

"12233

1234
1235
1236
1237
12338
1239

PAGE £GO03


http:IF(NAC.EQ.1S

FlLisi<an

0lle
olicy
QLC8
€1cs
0119
Clil
gliz
oLL3
Qils
0116
QLrL7
gi.is

GLLS
cl2:
012!
Oiz:
0iz23
Qlz4
2125

0ilza
ci27
Glzy
CL2%

0i32
Q130
01322
0123
Q.34

QOOo o

[ R A
[ ETEN AN RN
£ - U

p

b ]

joN ey o
- g
Lo
.

ta

Gi43

0144
. Gl45
Gl4ac

FR T Y

KELEADE £ »id ScIUv UAi = I8L/8 L4/ 44/ 45
DO 19 1=1,¥ELTS PR1
FFLELTSIT)WNELC.COGY GO TO 18 ' PR1
CALL CECNAY (NSYM{1l, I)’D,IXLDCrIVALb PR1
NT{I1=1=-LCCTST(IXLOC,IVAL) . PR
GO TD 1i¢ PR1L

is NT{l)=L . . PRL
ig CONTINUE i PR1
REZTURN PR
c SOURCE DERIVATIVES EXIST = GIT THEM PRI
24 KhAv=22 ' PRL
KSDR=2 PRI
21 IF(LPULL(NRAYKRAY, NSDRtl,KSDR+1),o KSB).EQe=~1l) GO TO 7 PR1
KSCR=KSCR+1 PR1
GO TO 21 . PR1
c . TABLES EXIST~GIT THEM TCO . . PR
22 KRAY=22 PRL
KTAaB=J ’ PR1
KTap2=0 PR
23 [F{LPULL{NRAY KRAY,NTAB{ L1, KTAB+1) +0:NTAB( T KTAB+L) ). Ea.-ll GO TO 7PR1
KTAB=KTAB+NTAB{T7,KTAG2) PRL
KTAB2=KTAB2+1 . PR1
GO TI 23 PRL
C CET MUTUALS PRL
24 , KRAay=21 ) . Pa:
25 IF(LPLLL{NRAY,KRAY ASYM(L 4KMUTH1 ) ,0, KSB)-:Q.-I) GO TU 7 PR
KMUT=KMUT+] PR1
GC T4 25 . ' . PRI
c GET ELEMEAT NANES AND NUMBERS ' , PR
2& KRAY=21 PRI
27 IF(LPULL (NRAY KRAY ,NSYM{1,KELTS+2),0,K58).EQ.~-1} GO TO 7 PRL
KILTS=KELTS+1 pPRL
XNEL TS=KELTS ' . PR
G0 TO 27 PRL
c GGT NUMBER AND NAKES OF DPS PRI
28 KRAY=Z7 PR 1
29 TF{LPULL{NRAY,KRAY,;NPAR(14KDP+1)},0,K58).EQe=1) GO TO 7 PRL
KCP=KCP+1 PRZ
NXDP=XDP . PR1
GO T2 25 PR1
C GZT NuUME=R OF TEFINED PARAMESTER DERIVS * ’ PRL
30 DC 31 I=22,70 PR1i
IFILOCATE(NRAY JNNDPD,143) JEG.0) XNDPD=XACPD+L PRI
31 CCHNT InuE . ‘ PRL
GC TO & PR1
c GZT NUMBER CF ELEMENT TYPES PR1
32 IF(MPAY{18).EQ.NRAY{9}}) GO TO & . PRL
KRA-Y=17 PRI

33

TF{LPLLL{NRAY KRAY ¢+ NDUM, 0 ,KSB}.EQ.=1) GO TO 7 PR1L

. =70

i2a4¢C
1241
1242
12432
1244
1245
1246
1247
1248
1249
125¢C
1251
1252
12512
1254
1255
1256
1257
1258
1239
i2e¢C
1261
1262
1263
1284
1265
125¢
1267
1269
1269
127C
1271
1272
1273
1274
1275

1276,

1211
1278
1279
l25¢
1231
1282
1263
l2¢g4
1285
1288
1287

PAGE Q004


http:IF(LPLLL(NRAY,KRAY,NSYM(I,KMUT+1),OKSB).EQ

FORTRAN IV Gl RELEASE 2.0 SETUP DATE = 78178 14/44/45 PAGE 0005

Cl4a1 ' 0C 34 T=2,L10 ' . PRYL 1228
Gl48 . IFENDL¥I 3}, EQ.MUNMIT)) GO TO 35 PRL 1286
0149 349 CONTINUE PRI 12990
Ci54 . 1=2 PR1 1261
0151 35 CTROLINELS(I=1}1=KXSB P11 1292
0152 G0 T3 23 PRI 1293
c ERRORS PRI 1294
C PR1 1265
C INVALID FLAG ERRCRS PRYL L129¢
Gls3 36 CALL EZRROR (IER) PRL 1297
c EXECUT® SETUP PEASS ONLY NOT 'SPECIFIED PR1 126R
0154 37 CALL ZPROR (14} PRL 129%
C ND CONTROLS{NO DTASAV) PRL 1300
0155 38 CALL ERROR (17) : PRI 13J1
C NC PRLGRAM SINTR(ND PGMSAV) PR1 1302
gls5é 3 CALL ERROR (18) - PRL 1303
c NG TRANSIERT EQUATIONS IN SIMTR PRL 1304
0157 40 CALL ERROR (19} PR1 13L5%
c NO STATE VARS PRL 130¢
0158 41 CaLL ERROR {20} PRI 1307
0159 END PRL 1208

Ty 00 HO
g ZOvd TYNIDIBC

LLT

-7l



FORTRAMN IV G)

ool

0Cv2
00233
0C34
Cees

00056
Ceey
geen
0099
QC1lD
GLli
oQl2
0Gi3
GCl4
CC1is
00Le
oL
CCle
0Cin
0C20
GCat
Ctzz

RELEASE 2.0

oo Oo

FUNCT ION LGRAB (KPOP)

LGRAY

DATE = 78178

14/44745

PRY
PR &

OO OOODOODOOONODODOODOCILIOCCIOLOOLILIEIPR]Y

PULL THE PAST LCCATORS FRCM

(KSHUV)

PR1
PR1
PR 1

OO OOOOOOHOOOOHOOOOOOHLIOHOIOBPR]

IMPLICIT REAL%8(A~H,0~1!
COMMOIN /SHGR/ NSHUVIS00) ,KSHUV,KST KEND 4 KSUB4 KEXTD, KPAR

COMMON /CNTRL/ LISTsL1,CTROL(LEG) KXM( 3}
CCNMMCN /FILES/ NPRINTSNPGMyNETA,NEQU

IF(LIST.EC.1} WRITE (NPRINT,1)
FORMAT (9H LGRAERZD)

LGRAB =]
IF(KSHUV.EQ.0} RETURN

LCRAB=" . ;
KPAR=nSHUVIKSHUV)
KSHUV=K SHUV~1

KPOP=HNSTFUY [KSHUV)

KSHUV=KSHUV~L
KeND=ASHLVIKSHUV)
KSHUV=KSHUV~
BST=NIFUV (KSHUV)
KSHUV=KSHL V=1
KSUB=YSHUVIKSHUV)
KShUV=KSHUY=~}
RETURN

END

-7

PRL
PRl
PR1
PRL
PRI
PR1
PR1
PRI
PRL
PRL
PR1
PR1
PR1
PRL
PRL
PRI
PR1

1309
1310
1311
1312
1313
1314
1315
1316
13:7
1319
1319
132¢
1321
1322
1323
1324
1325
1326
1327
1328
1329
133¢C
1331
1332
1333
1334
1335
1336
1337
133¢
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http:IF(LIST.EC.11

FGRTRAN IV Gl RELEASE 2.2 LOCATE

€CCl

Gcoz2

0003
CLg4
cLes
GCce
0007
¢lCe
€Cis
0cio

OO0 oOn

(%]

DATE = 78178 14744745

FUNCTION LOCATE (NRAY NSTR,KSTR:KLEN) - P11
PR1L
OO OOOODOHODONOHOONODONONOONIIONOOOOLIOOLH0]
P1
TLOCATz STRING (NSTR) IN ARRAY (NRAY) WITH PRL
LENGTEF [(KLEN) STARTING AT (KSTR). PR1
LOCATZ=C IF STRING FOUND . PRL
LOCATE=1 IF STRIMG NOT FOUND PRL
: PRI
SOHUOOOOHOOOOOOOOOHOONOOHOOORHOCOCHOOONPRT
PRZ
DIMEMSTION NRAYI(80), NSTR{8O) PR}
PRL
LOCATE=] . PR
B 1 'I=1,KLEN PRy
KSTRIV=KSTR+][-1 PR
IFINRAY(KSTRIMI o NE.NSTRII)) RETURN PRZ
CONT INUE ’ PR1L
LUCATE=0 : , PRL
RETURN PR
END ' PRL

o0

-

S5

< 2

D v

=k

Ec:

)

(R
wd B

. =73-

133¢
%340
1341
i342
13463
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359

PAGE QGCOL



FORTRAMN 1V Gl

0002

CCGz
0co3

GCo4
06035
Codo
ceL?
cCLa
ccea

0010
Goil
cul2
gela
0G4

CC1is5
0016
coLly

GClid
6619

o0
QO
LYY}

[yl

o
(o)
L3
[2¥)

GCc23
CC24
€C2s

0028
0027

RELEASE 2.0 LECTST DATE = 78178 14744745

FUNCTION LOCTST (I1LOC,IPOFR) PRI

c PR:
c P EOEICHLDLICILDEOLDLILILILILICICOILIEIILIILILI DI EHIOCOCOCOPRL
c PRI
c. DETERMINE IF THE LOCATOR (IPCF} IS A VALIC SYMEOL PRL
C AND FINC ITS PAINTER (ILOCY IN (KLOGA) AND SET LOCTST=0 PRY
c IF INVALIC SET LCCTST=l. : ERY
c PR
c SN EIENENEILNEILBEILILILDLD LD LS B LICIOLHLIECICHLOEICO IO PRY
C . PRL
IMPLICIT REAL%B[A-H,0-Z) ' PRL
COMMON /NASA/ NSYMUE&,3CCH sKSYN,NRAY{BCY sKRAYALEN(S} s NPT (8),NT (300GPR]

1) ' PRL
CCMMON /PLSHEC/ KLOCA(344003,KL0OC, NPUSHILO00KPUSHKPMAK PR
CONMMIIl /SHGR/ NSHUVES00) ,KSHUV,KST ,KEND,KSUB,KEXTD,KPAR PR
COMMON JCHTRL/Z LIST,LL1,CTROL{L6D) ,KXM(3) PR
CCFMCA /FILES/ NPRINT,NPGM,NDTA,NEQU PR
DINENSICA MPTIS) PR

DATA WPT/Ty4:59ExLls 213,87 PRI

c PR
c FORM PCINTERS PR
REATD=0 PR
LOCTST=0 PRL
FLGC=u ‘ ' PR
HPOP=MODIIPCP,1CCC0GA) PR
MLOC=HND( IPOP, 1CCC) PR

c NC LOCATICN GIVEN PR
IF(MLEC.EC.C) GC TC 5 P11

MM ID=MPOP—-MLOS PR1

c ChECK FOR INVERTED ARRAYS PRI
PYIDA=MPIC/IUO0D Pa i

IF (MMIDA.c0.16.0R, MMIDALEC.26.CR4FMIDALEQ.30) GO TO B PR

D0 4 [LOC=1,KL0G PRL

C SEARCH STACK FCR EQUATTON POINTERS PR 1
JPOP=MCDIKLGCALL 4ILCCY ,10C00G0) PR
JLOC=MND{ JPOP, 1CCO) PRI

c ALL RUT SUBSCRIPT MATCH . PR1
1F{MPIP.EC.JPCP) GG TO & P22

c EXTEYOSD AND TYPE MATCH OALY PR
IF (MAICUE. (JPRP=JLDC)) GO TO 4 PR1

¢ NCT EXTEACEE PR1
1F{JPOP.LT.1CCECO} GO TG & PR

c NO PISSIBLE MATCH = TRY AGAIN paL
IF{KLECA{L,1LOM ). LT 1000000) GO TO 4 PR

c FGUND A MATCH PR1
KEXTD=JPOP/1CLCCO ) PR

GG TO 7 PR1

C DETERMINE SUBSCRIPT POSSIELE MATCH PR}

-7l

i36c
1561
1362
13632
1364
1365
13¢6¢
1367
1359
1356
137¢C
1371
1372
1373
1374
1375
1376
1377

1378.

1374
138C
i3g1
1382
13282

1334

1333
138¢
1387
1388
1389
135¢
1391
1392
13932
1394
1395
1396
1367
i398
1399
14CC
14C1
1402
1462
14G4
1405
l4G6
1407
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http:PIDA.EC.26.CR.MIDA.EQ.36
http:IF(MIDA.cO

FOGRTR AN

AR SRS EFNE NS
[PPSR VR TR TV T

Oy 3 )
R Wi e

L]

1)

[t
-.qn

0033

CL39
€Lal
3%l
LC4z

IV G}

DATE = T8l78

RELEASE 2.0 . LOCTST 14744745

1 IF(IPOP.LT 1007030 «ANDKLOCA(1;ILOC) LT+ 21C00UCE) GO TO 4 - PR1
TF(MLOC.LT.JLOC) GO TO 4 PR1

c FIND SUBSCRIPT POSSIDLE RANGE PR1
L, 2 J=1,8 PRI
JVPT=FPT L) PR1
IFIJLEC.LT.NPTIJMPT)) GO TO 3 PR

2 CONT INUE PR1
J=3 PR

3 =J-1 PR
C CHECK SUBSCRIPT WITHIN RANGE PR1
IF{J.LE0) 66 TC 4 PRL
JVPT=MPT() PR L
*IFINLENIJMPT).SG.0) GO TO 3 PR 1
IF({rLOC=JLOC) LLENLEN{JMPTI~1] GO TO & PR]

4 CCNTINLE PRI
c NG PUSSIBLE MATCH PRI
5 LOCTST=1 PR1
GC TO 7 PR

c FORM SUBSCRIPT FRGM GIVEN RANGE PR1
& 1F{IPUP.GT, 1CCECG0.ORLKLOCAL L,1L0C).GT.1CCC000OR.KEXTDWNESO) KSUBPRL

. 1=HLOC-JLOC+L PR
7 IF(IPIP.LT.4000 AND.LOCTSTEC.0) GO TG 10 PR
8 TFILIST.EQ.1} WRITE (NPRINT,9) LOCTST PR
9 EQRMAT {13H LDCTST VALUE,12) PR
RITURN PR1L

c INVALID VARIABLE ELEMENT PR}
16 CALL ERROR {34) PR
ERD PRL

—75~

14028
14C5
1410
1411
1422
1413
141%
1415
1415
1417
1428

415
1420
U421
1422
1423
1424
1425
1428
1427
1428
1425
1430
1431
1432
14212
1434
i435
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FURTRAN IV G1

GCol

0002

CCC4a
£is

0CLn

cCci?
GCee

RELEASE 2.0 LPULL . DATE = 78178 14/44/45
FUNCTION LPULL I{NRAYsKSTR,NSYM,KDO,KSUB) . PR1
C PR3
o <><><><)<><><><><><><><><><><><><><)<><><><><><><><><><><><><><><>PR1
C . PRL
c PULL NEXT SYWBCL FROM {NRAY) BEGINNING AT (KSTR) PRI
o UP. TO CCLUMA T2 INTG {NSYM) LEFT JUSTIFIED. READ PR1
I NEAT CARD IFE END 0OF LINS FOUND AND CONTINUE PR1
C NZXT CARD -NUST BE CONTINUATION CARD, ELSE LPULL.NE.D PRL
C UPDATE (KSTR) TC NEXT LOCATICA. ' PR1
C LPULL=C GOT SYMBOL PR
C LAULL=1 GOT SYMBUL AND GOT NEXT CARD PRL
C LPULL=-1 CID NOT GET SYMBCL BUT GOT NEXT CARD PR}
¢ . PR1
c <><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>Pa1
C PR1
IMPLICIT REAL%*E({A-H,0~2) PR1
COMMON /PUSFED/ KLDCA(3,4G0),KLOC,NPUSHILCOO) #KPUSH,KPMAR PRL
COMMON /CNTRL/ LIST.LL1,CTROLI{160},KXM({3) PR i
COMMON /FILES/ NPRINT,HNPGN,NDTA,NEQU PRL
COMMDY FCFARS/ NSPLMLP,NRP,NCOMsNZD yND sNPLUS,MNMINUSyNSL 2 NZER,NXM{3PRL
1) fNUMLILO) PR1
DIVENSICN NRAY(E0Q), NSYM{6), NALPHA{36), NXTAZ(S) PRI
DATA MAULPHA/ZIHA,1HB,1HC,1HD, iHE s 1HF1EG+1HH s 1H] y 1HJ,1HK, LHL s LHM, 1HPR]L
IN IHO1RP LHG, LFR, LSy LHT o LHUy L&V THWy LRX y 1HY » I1HZ  1HO» IH 10 1H 2, JH3,PR1
2iH4,1H5 +1HE+XHT 1 1HS »1HY/ PR
DATA NXTAB/IHT , 1HA, 1HB s 1HL, LHE/ PR1
CATA NPER/LFW/ PRY
EQUIVALENCE {NASNALPHALLSG) ), (NX,NALPHALZ24)) PR 1
C . PRI
LPULL=Y . PRL
c FItD BEGIANING (ALPHA) CHAR CF SYMBOL ) P21
1 TF{NRAY{KSTR).EQ.NSP} GO TO 3 PR1
Ca 2 1=1,26 PRL
TE(NRAY{KSTR}.EC.NALPHA(I)) GC TO 8 R21
2 CONTINUE : ' PR1
c MCT A SYMEDL PR
3 IF{KDC.EG.G) GC 7O 4 PR1
o PLSH KOAN-SYMBOL CHARACTER PR1
IF{NRAY({KSTR}.FQ.NSP) GO TO 4 PR1
NMOUSH{KPUSHI=NRAY (KSTR) PR1
KPUSH=KPUSH+] PR
© ¢ SET KON TO 2 IF SUM OF PRCOUCTS TERM PRL
IF(NRAY (KSTR).SQ.MPLUS .OR.NRAY{KSTR).EQ. NHINUS} KDO=2 PRL
IF(KPLSH.GT.KP¥aX) GO TQ 27 PR
.4 KSTR=KSTR+1 PR1
€ TRY TG FIND THE SYMBOL AGAIN PR1
IF{KSTR.LE.72) GO TO 1 PR
c EnD OF RECORD-GET ANOTHER PR1

~76-

1436
1437
1438
1439
1447
1441
1442
1443
1444
1445
1446
1447
1448
1445
145¢C
1451
1452
1452
1454
1455
1456
1457
1458
1439
146¢C
1461
1462
1463
14564
146%
1466
1467
1468
1465
1470
1471
1472
14713
1474
1475
1674
1477
1478
1475
1480
1431
1482
1482

PAGEZ QQO01


http:IF(KSTR.LE.72

FORTRAN IV Gi

RELEASE 2.0 LPULL DATE =.78178 l4/44/45

11
12

13

14
15

NECF=LREAD{NPGN,0)

FORMAT (1X,8CA%)

CFECK CONTINUATION CHARACTER

I INRAY {6 1.EQ.NSP) GO TO &
IFILIST.EX. 1) WRITE {NPRINT+5) NRAY
EIND SYMBOL IN NEW RECORD

KSTR=T

GO TO 1

SYMBOL NOT IN THIS RECORD=NC CCNTINUATICH FCUNC
LPULL=~1

KSTR=7

RE TURN

IF SYMPOL IS ®CCCH IGNORE IT
IF(I.EC-G.A&D.NR&Y(KSTR-l).EQ.NPER)AGD TO 3
CLEAR SYVMBOL

Do 9 I=l:&

NSYM{1)=NSP

6T SYMBGL . -

D0 14 I=isb

IGHORS SPACES IN SYMBOL

TF(NRAY {KSTR).NE.NSP) GO TO 11
KSTR=KSTR+1

IFIKSTR.LE.72) GO TO 10 .
END OF RECORD — FAKE END:OF SYMBOL
KSTR=KSTR~1 .

GO T2 138 '

CRECK ALPHANUMFRIC CHAR. HERE

pC 12 J=l,38

IF (NRAY{KSTR) .EC. NALPHA[J}} GC TO 13
CONT INUE

END OF SYVMBCL

GO TO 14

G3T AN ALPHANUM CHAR. = SAVE IT
NSYM{II=NRAY{KSTR]

KETR=KSTR+1

CHECKX FOR END QOF RICORD
TEIKSTR.LE.T72Y CO TO 14

END OF RECORD - GET NEW RECORC

;NEDF=LREAD(APGN.C)

CHECK FCR CONTINUATION FLAG

[F (NRAY (5).EQ.NSP) GO TO 25
[F(LIST.EC.1) WRITE (NPRIAT,5) NRAY
OK CONTINUE RECORD-FIND SYMBOL
KSTR=T

CUNTINLUE

CHECK FOR SLBSCRIPT

17 {NRAY (KSTR).NELNLP) RETURN
KSTR=KSTR+1

-7 7=

PR1
PR1
PRL
PR1
P11
PR1
PRL
PRL
PRL
PRL
P11
PR1L
PRL
PR1
PRI
PR1
PR1
PRL
PRL
PR1
PR1

1484

1425
14686
1487
148F
1489
149C
1437
1492
1493
1494
1495
1496
1467
1458
1499
1540
1501
1502
1503
18C4
15¢3%
i5%96
1537
15C¢
1505
L5119
1511
1512
1513
1514

£i5
15146
1517
1S1LE

15:9 -

1529
1521
1522
1523
1524
152%
1526
1527
152€
1529
15390
1531
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FORTRAN IV Gi RELEASE Z2.C LPULL

C FAKE AN "N™ SUBSCRIPT
CC3s7 KSUB=1CCCCCO
0053 IF(NRAY{KSTR).SU.NNY GO TC 19
C IFf NGT "N", GZT SUBSCRIPT NUMBER
[ IF(;PUNPZ(NRAY,KSTR,KVI),EQ.I) G TO 22
CCEl IFINRAYIKSTRI.EGQ.NCCM) GG TC 16
0361 KSuUB=KvY1l
Clel GC TO 19
CCé3 16 DO L7 TI=%.3
[eJa)-14 IF(NSYM{ 3} .EQ.NXMIIT}} GO TC 18
GCos 17 CONTINUE
Creé GC 70O 22
CCeT ig IF{KXMIIT)ILEQ.C) GO TO 22
ol68 KSTR=KSTR+1
CL55 IF{LPUMP2Z (NRAY 4KSTRyKV21.EQ.1) GO TO 22
cC7e KSUB=KXM{IT)}¥ {¥V2-1}+KV1
GoT1 1S KESTR=KSTR+1L *
ool i IFIKSUB.NELL00™0ND) GO TO 21
CC73 2¢ FR{N®AYIKSTR~1VY.EQ.RNRP) GL TC 21
JaT7=~ KSTR=KSTR+1
CC7s GO TO 2C
Clla 21 RETURA
c INVALID SUBSCRIPT NUMBER-CHECK EXPRESSICN
a377 22 IFINSYM{ 1) NELNX) GO TO 28
cLT2 Ksug=J .
: c CHECK FOR "XTAQLE®™
oC7T3 IF(LICATEINSYM NXTAB»2,+5).EQ.C) GO TO 26
s C LGCATE ENC OF ARG STRING IN XPRZSSION
clec DC 23 [=KS5TR,50
0031 IFINRAY{I)LEQ.NRP) GO TO 24
04 23 CCHNT INUE
C NC ENC CF ARG. FCUNGD.,
ceel GQ TO 2%
Go54 24 KSTR=1+1
CC8s RITUPN
gLet 25 LPLLL=1
0987 GU T2 7
C #XTADLE" FOUND
CTEd 26 KSTR=KSTR-1
cCes RETURN
C ERRIR S
C
C STACK CVERFLOAW
cLse 27 CALL ERROR [22})
C BAD SUBSCRIPT
ceoal 28 CALL ZRROR {23)
C BAD EXAPRESSION ARGUMENT STRING
Q092 29 CALL CERROR (24}

-78-

DATE = 78178

147447645

PRL
PR1
PRI
PRL
PR1L
PR1L

PRI
PR1
PR
PR1
PR1
PR1
P11
PR1

PRI

PRI
PR
PR1L
PR1
PRL
PRL
PR1
PRL
a3
PR1
PRI
PRL
PR
PR1

1532
1532
1534
1535
1536
1537
1538
1535
154C
1541
1542
1543
1544
1545
1546
1547
1549
1549
155¢C
is551
1552
1553
1554
1555
1556
1557
1558
1559
15a6C
1561
1562
15632
1554
15465
1566
15671
1568
1569
157C
1571
1572
1573
1574
1575
1576
1577
157¢
15749
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http:IF(NSYM(1)NE.NX
http:IF('RAY(KSTR).cQ.NN

- FGRTRAMN IV GL RELEASE 2.0 LPULL

- ' DATE = 78178 14/44/45 PAGE C0Q04
cLss3 END

PRL 1580

nb 9004 40
TVNIDIEO

RITIV
& @ovd
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FORTRAN IV Gl

CCCl

oco2
cCez

0Caa
cics
CCus
Coov
ClcE
C<ces
00l
oUlL
CCiz
cCiz
0014
aLLs
CLitb

RELEASE 2.0 LPuMe DATE = 78178 14744745

oMo n

LMo

FUNCTION LPUMP {NRAY KRAY,KLEN,KVAL) ' PR1

PRI

KPP Lo O LI EICILIEICICIILOOD OO IO OCICIPRE
. PR1

PUMP DUT THE INTEGER VALUE (KVAL) FROM ECD ARRAY (NRAY) PR
STARTING AT {KRAY) FOR LENGTH (KLEN). UPDATE {KRAY) AND PR
IGNGRE BLANKS. LPUNP=0 IF CKAY CONVERS ION ) PR}
. LPUMP=L IF ERRCR IN CCNVERSICH PR

PRY

OO OO O OO IIILIILIIIONOIOPIL
PR1

COMMON JCHARS/ NSPyNLP ¢NRP yNCOMyNEQ+NO s NPLUS AMINUS s NSLy NIER,y NXM[3PR]
1) (ANUNM{LD} PRL
DIMENSICN NRAY(80) ' CES
. PR1

KV AL=) PRL
LPUMP=0 ©oPRL
DO 3 1=1,KLEN . c PRL
TFINRAY{KRAY).FQ.NSP) GO TO 3 PR1
CC 1 J=1,10 . PRI
FFINRAYIKRAYI S EC.ARUMIL)Y GC TO 2 P :
CONTINUE PR
LpuMp=1 . PRL
RETURN ‘ PR
KVAL=KYAL® 10+ {J=1) PRI
KRAY=KRAY+1 PR1
RETURN PR1
END PR1

-80-

1531
1582
1583
1584
1585
1586
1587
1588
1589
1590
1541
1562
15¢2
15%4
1595
1536
1597
1568
1539
16CC
166G
1602
1603

16C4

1603
1606
1637
1&CE
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FGRTRAN IV Gl

cful

0Qo2
0003

Cils
€Cis
Q006
Qnay
ccle
ocas
oCi3
GC1l
0giz

RELEASE 2.0 LPUMP 2 BATE = 78178 14744745
EUNCTICA LPLMP2 (NRAY (KRAY,KVAL) P11
c PRI
c €5 €5 ¢5¢5 <D EILEEICILILILELILICH <3 <3 <> <ILILCICICB LI IO CIEICICIEI <> <> PR]
c PR1
c PUMP THE AEXT SUBSCRIPT SURRGUADED NUMEER FROF NRAY PRL
¢ RETURN VALUE AS LPUMP PR1
< pal
¢ BOGOBEOGOCOOBOBOBOGOVBGHBOVOBOOG OGRS
C PRL
- COMMON /CHARS/ NSP;NLP‘NRPvNCGM NEQy ND 3 NPLUS, NMINUS ;NSLNZER s NXM{3PRL
11,NUM(L10} PRI
DIMEMSION NRAY{ £0) PRL
¢ : PRI
LPUMP2 21 PRL
LRAY=KRAY pe i
i LRAY=LRAY+1L PRI
1F (LRAY «GT . 721 RETURR PRI
1FINRAY(LRAY).NE.NRP,AND.ARAY (LRAY | JNEJNCOM} GO TO 1 PRL
K XRAY=LRAY-~KRAY ° PR
LPUMP2=L PUMP (NRAY,KRAY,KXRAY KVALY | pay
RETURN ‘PR
END PRI

ZITTVOD 3004 XQ
ST @5V TYNI

DIJO

16(5
1610
1611
1612
1612
1614
1el8
1&61¢€
1617
1618
1615
162¢
1621
1622
1622
1624
1625
1626
1627
1628
162%
1630
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FCRTRAM IV Gl

ccel

0002

QC23
CCla
0008

)
Qoo7

LLig
CCLls
QL9
CCly

0glL2
QcLl3
CCla
CCLls
Q0is

RELEASE 2.0 LRFAD RATE = 78178 14/44/45

OO OAaOCOO,

FUNCTION LREAD (NFIL,LIST) PR1
PR]
<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>PR;
PRL

READ A RECORD FROM FILE (AFIL) INTO (NRAY) PR1
LIST IF {LIST) IS =Y. RETLRN CCDES: PR1
LREAD=N NO END CF FILE AND "ENCY NOT IN CULS 7~9 PR1
=1 END OF FILE OR "EAD® IN COLS 7~9 PR 1

PRL
<><><><><><><><><><>’><><><><><><><><><><><><><><><><><><><><><><>PR1
PR1

COMMON /NASA/ NSYML6, 300),st~ NRAY {80} yKRAY yNLEN{8 }, NPT {8),NT {300PR}
1) PRL
CCMMON /FILES/ APRINT,NPGM,NDTA.N“QU PR1
DIMENSICA MERD(3) PR1
DATA NEND/LHE, IHN,1HD/ PRI
PR

SET PCYATER ANE FLAG P31
KRAY=7 . PR1
LREAD=0 PRI
READ NSW LINZ PR
READ (MFIL,1,5NC=3,ERR=3}) NRAY PR
FOSMAT (&CAL) PR1L
IE(LIST.EQ,1} WRITE (NPRINT,2) NRAY PR1
FORMAT (1X,B0A1) PR1
WENDM APPEARS? ’ PRI
IF(LICATE(NRAY {NEND y743).EQ. C) LREAD=1 PRI
RETURN PRI
LREAD=L PR 1
R TURN PR
END PR1

» =82-

1631
1632
1632
1634
1638
1636
1637
1638
1639
164N
1é41
1642
1643
1544
1842
1646
1647
1648
1645
1656C
1651
1652
1652
1654
1655
1£5¢
1657
1658
1656
166C
1661l
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FORTRAMN IV G}

000l

LCGz
CCul
€04
CCLs
CCus

(1
ccee

acey

00i2
pciy
cci2

0013
CLls
CCis
oUis
Ogiv
LLa
cCLs
CLin
el
€Lz
002
L4
CC23
GCée
007
00623
GCig
0939
0031
CCiz

RELEASE 2.0 LSHUY CATE = 78178

GOm0 0

oo O

FUNCTION LSHUV (KPUP?[PUS;KPCFC)

14/44/45

PR ]
PR1

<><><><><><><><>C><><><><><><><><><><><>()<><><><><><><><><><><><>P§L

PUSH THE CURRENT SYMBOL LCCATCRS INTC (KSHUV) IF ThE
NEXT SYMBOL [ES LOCATED IN THE LIST (KLOCA) OF SYMBOLS

PRI
PR
PRy
P

<><><)<>{><><><><><?(><><><><><><><)<><><><><><><><><><><><><><><)PRl

ITNPLICIT REAM %8 (A-H,0-I}

COFMEN /PLSHED/ KLOCAI3,400).KLOC, NPUSH( 000 ), KPUSH, KPMAX

. CI¥MUN /SHGR/ MSHUVIS00) yKSHUV(KSTKEND ,,K5UB, KEXTD,KFAR

COFMOA FCNTRLS LIST+L1.CTROLELED I KEMNLZ)
CO¥MON JELLES/ NPRINT,NPGM,NCT A, NEQU

LSrUV=1

KMGO=VFOD(KFCP,1090 ]

GO IF SQUATICN FCURD ’

TE(LOCTSTLIPOS KPOPYLEQ. O GO TO 1

RC ECUATICN FCR THIS VALUE

USE LASY VALUE

IPDS=KMD

KPCPU=KPQP

GE TO 2 ’

PLSH SUBSCRIPT., PCIhTERS, VALUE AND SUN~PROCUCTS FLAG
L ShUy=n

TF{KSPUV+5 .GT.500) GO TO 5

KOHUV=KSHLY+]

NSHUVIKEHLVI=KS{B

KSFUV=K5PUV+1

NSHUV (KSHUY }=KST

KSHUV=KEHL Y+

NSHUYV (KSHUVI=KEND

KSHUV=KSHEUV+1

NSHUVIXSHLV) =sKPCPL

KSHUV=KSHLV+ L

NSFUVIKS UV 1=K PAR

KFLPC=KFCP

IF(L1ST,EC,0) RETURN

KS5=KSHLY—4 .
WRITZ (NPRINT, 3} IPDS,KPOP,KSUBsKEXTD L SHUV,KSHUV
IFIKS5.6T.0) WRITZ (NPRINT,4) (NSHUV{I}, I=KS55,KSHUV)
FORMAT (7H LSHLY ,6I9)

FORMAT {1X,8I1C)

RETURM

ERRORS

ShUV STACK OVERFLOW

~83-

" PRL

P
PRL
PRI
PRY
PRI

PRI
pRL

PRL
PRI
P21
PRL
PR1
PR1

1662
1653
1664
1668
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1678
1677
1678
1675
1680
1681
1622
1683

l 1684

1685
168¢
1687

1 158¢

1686
is9C
1691
1862
1693
1694
1665
1664
1697
1693
1566
17G6¢
1721
173z
17G3
1704
1735
17C¢
1739
1708
1709
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FORTRAN IV G1 RQELEASE 2.0 LSHUV : DAfE = 78178 la744/45 PAGE QG2

0033 5 CALL ERROR (33) PR1 171i0
£24 END PR1 1711

-8l



[}
£y
-
1)

L
(33
(=]
)

cciy

J0i2
eCci3
GLia
00153
Clie
GCL7T
CCis
0a13
ey
gCel

RELEASE 2.0 ¢ = ° NUMS

OO a0O

‘A

FUNCT ION NUMB (NRAY;KSTsKEN, 1)

<><><)<><><><)<><><><><><><><><><><><><><>(><><><><><><><><‘<>(>(z
DECOGEZ AUNBER AT KST IN NRAY UNITL KEN

<><><><><><)<><><><><>(><><><><><><><><><><)<z<><><>()<>(>(><><>\>‘R'

DATE

il

COMMON . /FILES/ APRIthNPuNrNDTA,NEOU .
COMM3N /CNTRL/ LIST:L1+CTROL{LGO) JKXM(3) o "Rl
COMMON /CHARS/ \SP.NLP.VRP.NCOM,\‘Q ND»NPLUS,NMINUS ,NSL,NZER ,NXM{3PRL

L) snumMstro)y
DIMENSION NRAY(EC)

NUMB=J

DC 4 I=KST,KEN

IFLICLE. 72} 6O TO 2

READ {MPGM; 1) NRAY

FGRMAT {8ual)

1=7 .

KEN=KEMN-72+6

CONT INUE
IFINPAY(T).EQ.NSP) GO TC 4
0o 3 J=1,10
TFINRAY(I).NELNUMSIJ)) GO TO 3
NUVMB=AUNMER1D+J~1

CONTINUE

CONT INUE

RETURM

END

-85
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PR 1:{‘

PR3
PR
PRL
PR}
PR
PR1
PRY
PR1
PR
PR1
PR3
PR1
PRI
PR}
PR
PR1
PR
PR

712
1Tiz2
+T1i4
1715
17i6
1717
1718
17i¢g
172¢
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1726
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1728
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1731
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1737
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http:IF(I.LE.72

FCRTRAN IV 35}

€CC3
CClo
CCes
Cigs
ey
oco3”
clos
cole
0311
cc.2
CCL3
£C14

eCiv

VO DY LTIy
for g B paopa B DY g

O OO0 GO0 0
D g0 U e

RELEASE 2.0

OO0 o0

(]

c

PROSEZ

<€<E<LLLLCCLLLLCLCLCCLCLLLCLLLLLLLLOIDIIDIIOIIBIIIIIIIDIDB2ID5>>PR2

PRCSE PART TWO

CIPYRIGHT JOHN E. DO'REILLY, JR. 1977
12/L7/77 '

CCPYRIAKT JCHN E. C'REILLY: JR. 1978
C4as05/78

MAIN DATE =

18178

14/44 /45

PR 2
pPR2
PR2
PR2
PR2
PR2
PR 2
PR2
PR2

LRSS ODORO0000 030020000003 000520055>PR2

INPLIGTT REAL#®({A—H,0~Z)
STAMNDARE SCIPTRE COMMON ARZAS

PRZ
pR2Z
PR2

COMHDN /CNTRLS/ TIME,S1(21):XNCPRC,S2,XNHEAD) 53160y XRUNND, S4{11) %2R 2
IWRTSM, S5{a6) o XKNEY , XNETOT , XNBC pXNBR)XNBLANLC, XNLRy XNLL » XNJXy XNJBDTPR 2
21 RNJO P ANI Gy SEL2 ) ANMI 3, XNM3 6 XNMOE6 » XNDP ¢ XNDPD 4 XNEL TS, 57(50)

CCWMON /CURNTS/ CH1}

COMMON /DERIVS/ DI1)

CCMHMON /OPNAMS/ CPSIL)
COMMCN FELNANMS/ LZLS{6,300)
COMMON /HDCRDS/ BEAD(9411)
COMMON /NAMESS XN{1)

CCMMON /CUTPTS/ QUTRIS,1}
COVMON 7CLTPUTY RCUTFP(6.501)
COMMOIN /PRMTRS/ P{1)

COMMON /SAVICT/ CICTI(L)
COMMCN /SRCCRY/ S {3}

COMMON /TABLES/, TH(1}

CIMMIY /TAPESS NPRT,NDTAAPGW
COMMON /VGLTSS/ VL)

COMMON /XNUTLS XM{1}

PROSEZ COMMDN AREA

[

PRZ
PR2
PRZ
PR2
B2
PR 2
PR2
PRZ
P22
PR2
PR2
PR 2
PR 2
PRZ
PR2
PR2
PR2Z

COMMON /PROSE/ A{50+501,B(50,50)9L3P4L35L4P,L4S,NSV,NEJNEL,NIND(PR2

13C0) . IPERF ({53}
DIMENSIGON CTROLS(16C), ER{5G}), EI{50

DIMENSTCN NLTIE) sy NLTZ(6)

DATA NSRCOR/IHS, IHR, LHC ¢ LHD 5 IHR y1HV/
CATA NTABLE/LIKHT »1HA,LHE, LML, 1PE, LHS/
DATA NOCULTRT/IHT s IHULHT »LHP 1 RT o L HS/
DATA NCOM/IH,/ NBL/1H /

)s XER{S0)s KEI{5D)
DIFENSTICN MNLIN{BO)}y NSRCOR{6), NTABLE(&),

NOUTPT(6)

CATA RUMS/1hos1FLly LH2y IH341HAy AH59 1H S LH T, LHE,, 1HS/

DATA NT/LFI/NV/LEFY/
EQUIVALENCE (TINME,CTROLS(1)}

BEGIN MAINLINE CQOE

~86-

NUMS({1O)

PR2
PRZ
PR2
PR 2
PRZ
paz
PR2
PR 2
PRZ
PRZ
PR2
PR2
PRZ
P22

ceol
Q002
20083
CCC4
[
0026
0uUIT
¢CGa
£009
GGLY
CC1il
CGi2
00L3
a0LhL
acls
00lLA
ooL7
SCLE
009
0327
ceal
o2z
230232
24
QG7s
0026
027
acas
GCZS
0030
0031
GG3z
Q0033
W034
CG3is
£038
Q0317
£Cag
CG3¢g
o040
CC4l
GC4a?

0042 .

0044
£L4c
0046
agat
cLag
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FCRTRAN IV GI RELEASE 2.0 MAIN . DATE = 78178 . - 14744/ 45 PAGE 0802

ALITVAD 9004 J0

¢ PR2 (049

-C SEY I/C BEVICE CODES PR2 CoSC

£e2s NPRT=4 FR2 2G31
GC30 NOTA=1 ‘ PR2Z G052
€o3l NPGHM=2 PRZ 0C53
cecaz CALL SETUP2 (NAC, L:L&vNSRC;kTAB) PR2 5C354
C PR2 0055

o33 IF{XWRTSM,.£Q.1.000) WRITE (NPRT,1) CTROLS PR2 00354
€C34 1 FORMAT (2:H <O><O<OCONTROLSSISOSD /432 (1Xs IP5D14.T¢ /) PR2 GUSTY
0035 2 FORBAT 11P5B14,7) PRZ 0058
. c READ FFACING CARDS PRZ 059
Ccrié NHEAD=XMHEAC . PR2 0LAKE
cea7 IFINHEAD,AE. Q) READ {NOTA,4) HEAD PR2 (CE&1
0033 IF{XWATSM.EQ.1.CO0LAND . NHEADNE.O) WRITE {[NPRT:3} ({HEAD(I+d),I=1,PRL 0062
19} ,d=1,NNEAT) PR2 0CH3

€35 3 FORMAT (26H <PCO<OHEADING CARLCSEO<I<O /7,1 1{1X+9A8,/ 1)) PRZ 0064
0649 4 FORMAT ({$48) BR2Z 0065
o READ ZLEMINT VALUZS PR2 066

CCat NEL=XAELTS PR2 €CHT
004z READ (MDTA 21 (XM{T},TI=1,NEL) PRZ 00063
G4l IFIEWRTSHLED.L.CDO) WRITE (NPRT,S) (XN(I),E LrhNELY PR2 10069
CCa4" 5 FCRMAT (27H CHEOLIELEMENT VALUESC3<><3,/ 460 ( LKy IP5D14.74 7)) PR2 eCIC
C READ cLEMENTS MANMES . PRZ COT

ouas IF(NAC.EQ.LEG) READ (NDTA,7) ({LELS({T,Jd),I=1,8),J=L,NEL) PR2Z 0O72
CC46 ' IF(XWRTS¥,EC.L.0C0) WRITE (HPRT.6) {{LELS{I,Jd)y1=1,6),3=1,NEL) PRZ 5CT72
CC4t 5 FURMAT (26H <O<O<OELEMERNT NAMESEI <O /230 1X 7241,/ )) PR2 0C74
0043 7 FORMAT {7201 ' PR2 0075
C READ ELEMENTS VOLTAGES AND CURRENTS {INITIAL CONDITIONS!) PR2 0975

cC4s READ (NRTA,2) {VIl),1=1,NEL) PRZ 0077
00523 TFRIXWITEM.EQ.1.C0Q) WRITE (NPRT.B) [VII)yI=SL ANELY PRZ 0078
0C5: : 8 FORMAT (Z5H X><O<>I/C VOLTAGES<O<IC>,/,60{1X,1P5014.7,/)) PRZ 9079
€cs2 . READ INCT 4,20 (C{I),I=1,NEL) PR2 CCat
ccs3 TEIRURTEM, 6C. 1. CDOY WRITE. {NPRY,9) tC(IY,I=1,NEL)} PRZ GCB81
CC54 9 FORMAT (25t <>4><>T1/C CURRENTSSICO <1/ 160({1X,1P5D14.74/7)) PRZ 5082
) c READ MUTUAL VALUZES P2 ¢C82
cess “ NMUTSANM 33+ XNM2E+XNMGG . PRZ CC24
0058 IFINMUT NE.C) READ (NDTA,Z) (XM{I),I=1,6MUT) PR2Z DOBS
CL37 IF{XNATS Y EQ.1 00T AND . NMUT  NELQY YWRITE (NPRT,LO0) (XM{IY,I=1,NMUTIPRZ (2L
ccse 10 FORMAT {22H <OXO<OMUTUALSEDSIC>y/y10 (1X1PS014.7,/)) PR2 COET
c- READ SOLRCE DERIVATIVES PR2 00CG2

0C39 IF{NSAC.NE.CY READ [NDTA,2) (S[{I},I=1,NSR(C} PR2 0039
GCas . TFIXWRTS¥.EC.1. 00D JANDJNSRC.NEWO) WRITE (NPRT,11) (SII);I=1sNSRC) PR2 CCSC
0061 11 FORMAT (25H <O<O<OSRE. DERIVES.COCIC o/ y10 L4 LPSELG T/ )} PR2 0031
C READ STATE VARIABLYE SAVES I/C'S PRZ 2092

£Ce2 T NICEXALCHXNLL+XKEC+XNBL PR2 5C93
583 IEUNICJAE .Y READ {nDTa,2) (CICTIT),I=)1,NIC) PR2 GCS4
0G64 IF{XWRTSM,EQ.1.COU.AND.NIC.NE. Q) WRITE (NPRT,L12) {CICT{I),I=1l,NIC}PR2 0095
£Ges ) 12 FORMAT (22H <><P<>STATE I/CKP<0<0 /v L0l1X,1P5D144T57)1 . ¢ PR2.Q0%6

-87-
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http:IFNIC.NE

FORTRAN 1V G1

CCEs

Q2e7
Cl68
Cle&s

e e e B
£ 020 Ty e

RELEASE 2.0° MATN DATE = 78178 14744745

C COMPUTE NUMBER OF STATE VARIABLES ! PR2 0097
NSV=XNBC+XNLL PR2-0CSE

c RcAD DEFINED PARAMETER DERIVATIVES . PRZ 0GSS
NCPD=XNDPD . PR2 0100
IFINCPTDWNELC) READ (NDTA,2) {D{I+NSV=11,I=1,NDPD) PR2 0191
IF(XWRTSVM.SC.LUCQAND.NDPDWNELD) WRITE (MPRTy 13} (D{I+NSV=1}y1=1,PR2 Q102
InDPD) PRZ2 0103

13 FORMAT (3LH <><COCODEF " PARMS DERIVS.DLO<,/,10(1X,1P50L4.7, /) PRZ U134
C RZAD STATE VARIABLE I/GC*'S PRZ Q1C5
NLL=xXalL ) PR2 QLC&
IF(NLL NECQ) READ (NDTAL2) (CICT(I}sI=1,NLL) PRZ QLD7
TF(XARTSM . EQ L o) D0 2AND NLL.NE.Q) WRITE (NPRT,14) (CICT{I) I=l,NLLIPRZ 0103

14 FORMAT (19H <> LL I/7CE0<3<0+/ v 10{1X, 1P5D14.79 /) ), PR2 31Gs
Nai=NLL~1 PRZ G110
NBC=XNPC ' PR2 OL11
FRINBLCJNELO) READ (NDTA,2) (CICT{T#N1}:I=1,NBC} P2 ¢il2
IF{XWRTSM.EQ. Lo CD0« ANDONBCLNELO) WRITE (NPRT,15) {CICT(I+N1),I=1,NPRZ 0113

18¢) . . PR2 Olls

15 FORMAT (19H <><0>BC T/7C<0<0<0 /4 L0 1Xs LPSD14G.Ts /) PR2 Gll35
C READ DEFINED PARAMETERS P2 QOlie
NDP=XNDP , PRZ 0117
IF{HNDOP.NELO) RTAD (NDTA-2) (P{I),I=1,NDP) PRZ D118
TF(XWRTOM.EQL O ANDJNDPWNELD) WRITE (NPRT,16Y (P{I)yI=13NDP) PRZ GLLiS

6 FORMAT {24H <OCOCODER. PARNS.(OCOCD 3/ 320(1X41P5DLG.T4/)) PRZ 0120
IFINDP NS0 ANC LAC.EQ.16C) READ (NDTA+LT) (DESLI)+I=1,KDP) PRZ D121
IF(XWaTSF.EC1 20U ANDSNOPANE.OLANDJNACLEQ. 1600 WRITE (NPRT,18) (DPR2 Ql22
1PS(1) +1=1,NDP) . PR2 01232

17 FIRMAT [12A¢&) PRZ 0124
18 FORMAT (29H <><><>DREF. PARM, NﬁMES<>(><>1/ S(1XyL2A6.:/71)) PRZ2 012%
C READ TABLES . PRz C12¢
IF{NTAB.MELC) READ (NDTA:2) {(T{I)I=1,NTAB) PRZ 0127
IF(XWATSM.EC. 1o CDOw ANDANTABLAELO) HWRITE (NPRT,19) (T{I)sI=1,NTAB} PRZ Ol2¢8

19 FORMAT [ 19H <><r<>TA8LES<><><>1/fJO(1X'IPDDI4 Ta/}) PR2 0129
C READ CUTPUT RE CUESTS PR2 GL3C
NOPRO=XNCFRE . PR2 0131

READ {(MOTA17) ((OUTR(I,J)+I=1,5),J=1,NCFRG} PRZ2 0132
IF(XWRTSM.EQ.L 00T ) WRITE (NPRTs20) ({QUTR{I,JYsI=le5)4sJ=1,NOPRQ! PR2 01332

24G FORMAT (28H <O><><C0UTPUT REQUESTSSOEILC>y/y LO( 11X 12484/ )) . P2 0134
NOPRQ=NOPRQ+1 . PRZ 0135

READ [NCTA, 7)) ((NOUTR{I,3),1=1,+6),J=1,NOPRD)} fFRZ 0136
IFIXWATSM.ZC.1.003) WRITE (NPRT+2L) (INOUTP(I.J)}+I=1y6),J=1,NOPRQIPR2 CL37,

21 FORMAT (2CH <OIO<OOUTPUTSSOPC o/ y 101X ,72A1,/1)) PRZ QL3#
c ZER0 OQUT DERIVATIVE S PRZ D139
OC 22 I=1:NSV PR2 Cl4C

22 D{I)=G.CDC PRZ 0141
c CLEAR INDEPENDENT VARIABLE TABLE PRZ Q142
CC 23 TI=1,MNEL PRZ Q143

23 NIND(]}=0 . PR2 Q.44

. -88~
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FORTRAN IV G

clGa
0204
0.¢G5
Clce
¢l
0.063
C1{s
Glig
011!
ClLi2
0113
Qli4

Clls
0lisg
QL.7
dlig

1.7
01z9
elzl
viz:z
0L23
Cil4

0123

LIE YY)

LAV Y]

Glz2é
0L27

Lo W R g
P e s (I

OO0
P P

[ S S FY R

OO GOOGe.
LEE et SR ST RN
W w W ey
N L -y

RELEASE 2.0 MAIN * DATE = 78178 ' l4/44/745
C FCRM INCEPENSDENT VARIABLE TABLE pg2
. Nz J=U P2
D0 26 1=2,NQPRQ PR2
DO 25 J=1i,MEL PR2
DC 24 K=1,.6 PR2
IFINOULTP(KsI}iNE. LELS(K,J)) GC TO 25 PR2.
24 CONTINUE PR2
NIND(J)=1 PR2
Mz J=e J+ i PR2
XN{JI=C,.C00 PR2
GG TU 26 PR2
25  CONTINUE i PR2
26  CONTINUE ‘ PR2
C COMPUTE OFFSETS TO STATE VARIABLE NAMES PR2
LaS=XNETOT+] P32
L4P=YXAC+ L 45=1 . PR 2
Ljs=xJE7uT+xNBC+anR+xNaL+gNLc+xNLR+1 PR2
L3p=xnLL+L35-1 PR2
C CLEAR STATE VARIABLES PR2
IFIL3S.6T.L3P) GO TO 28 PRZ
CO 27 I=L35,L13p PR2
27  C{ly=Cc.0 PR2
28 IFIL4S.GT.L4P) GO TO 30 PR2Z
CC 29 I=L4S,L4P PR2
29 VI(Iy=).0C. PR2
c FERFORAY EIGAN ANALYSIS PR2
30 CALL ETGAN (ER,EI) ' PR2
c PRINT HEADER PR2
WRITE {NPRT,31) PR2
31 FIRMAY (2THINASA-LEWIS RESEARCH CENTER;/927TH wwm= cmmme wmeeccas pgs
————— v/ /4 2TH PROSE PROGRAN 1/ 327H Smmmm memmew PRZ
»/1 28F UNIVERSITY OF SOUTH FLORIDA S/ 328H mwe—mm—me—e o ————pPRZ
fem—a——— /) PR 2
IF (NHIAD, NE. 0) WRITE (NPRT,32) ({HEAD(I,J),1=1,9),J=1,NHEAD) PR2
32 FORMAT [11{1X,%A8,/}] PR2
WRITE {(NPRT,33) PR2
33 FORMAT (21H ~—w~= Smemsw—e mmmaey /520 H STATE VARIABLE NAMES,/, 21K P32
————————————————— ~) PR2
I WRITE 13 STATS VARIABLE NAMES PR2
IF(L35.GT.L3P) CO TGO 37 PR 2
DU 35 I=135,L3p PR2
00 34 YI=:,5 PR2
34 NLT2(IT+1)=LELS (]I, 1) PR2
MLTZ2{1)=N] PRZ
CALL BACK (NUTZ,NUT) PR2
35 WRITE (NPRT,35) NUT PR2
38 FORMAT (1X,641) P2
c PR2

WAITE C4 SYATE VARIABLE NAMES

. =89

0145
Diaé
0147
0148
Ql4s
0l5C
¢lsl
0is52
01353
0154
(VS
Cl5¢
0157
0158
Cl56
016C
0lsl
o162
0lsz
0164
J1lo%
IR RY:
0la?
oL68
Qles
nire
ol71
OL72
0172
2174
0175
J17e6
01717
o178
Ql79
glac
181
Glaz
0183
0184
Q185
0ldé
o187
QLras
0la9
0199
Qlqg}
0l92
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EQRTRAN IV G1

€4l
Qial
Ciaz
143
Cl44
0145
Ci4¢
Ci47

0149
Cl4as .

iy ¥
nou AR
tar 0

OCOGOoOGO o000 Qo
Laall Al = e it

[+ o NS BN E LR ] wanou

[ QRN . QRN O 5 ) .Ul [ ]

b bt

. 0Led
Qic?
Gi73
[+ 3 i
17z
vl.?.!
4314
0173
Q176

DATE = 78178

RELEASE 2.0 MALN 14744745
37  IFIL&S.GT.La4P) GO TC 41 Paz
DO 33 YT=L45,L4P P2
CO 38 II=1,5 PR2
38 NUT2 (TT+1)=LELS (LI, 1} PR2
NLT2E L1=hy PR2
CALL QACK {NUT2,NUT) PR2
39 . WRITE (APRT,4D) NUT PRZ
40  FORMAT (iX,6A1} PR 2
o WRITE A MATRIX HEADER PR2Z
4.  MWRITE (NPXT442} ' PR2
42 FORMAT (/49H prmme=-- ~y/ 19k MATRIK A3/ 3 OH =—w=m=w <) PR 2
C WAITE A MATRIX : PR2
DO 43 I=L.NSV PR2
43 WRITE (NPRT 440 (A8(L1sdded=1sNSV) ' PR 2
44  FORMAT (1X,1P7D14.5) PR2
¢ WRAITE TMDEPENDRAT SOURCE HEADER PR2
TFINSJLEQLO)Y SN TO 59 PR2
WRITE [NPRT,45) . PRZ
45 FIRMAT {/42CH ==mem—m—e——— - —————— 2/ y20H INDEPENDENT SOURCES,/:20H PRZ
lmmmmmcmcr e e ) ) PR2
DC 47 I=1,NEL PR 2
IF(NINDITYLNEL Y)Y GO TO 47 PR 2
CALL BACK (LELS(L,1).NUT} PRz
CWRITE (NPRT.46) NUT PR2
46  FORMAT LIX.6A1) pR2
47 CJINTIMUE pr2
€ WRITE B MATRIX FEZADER ‘ PR2
WRITE [NPRT,481 PRz
48 FURMAT [/39H =—=w=== ~3/+OH NATRIX B4/ 19H ~mm=m= -} PR2
C WRITE B MATRIX PR2
DC 49 I=1,NSV pa2
43 WRITE (NPRT,44) (B(I,J)+d= I.A=J) PRZ
C WRITE SIGENVALUES PR2
50  WRITE {APRT,51) PR 2
Si  FORMAT (/324H womeummmumn mn mccswe =y /3 74H EIGENVALUES OF MATRIX PR2Z
1A/ 24H =mmmmmcmme ,/,x4x,9HaenL PART,LOX 41OHIMAG. PARPRZ
2T+ /514X, 9F—mmm ———— r 12Xy 10H-———= ———— PR2Z2
C FeaM LARGEST EICENVALUE AND PRINT THEM P2
XL=0.¢N0 PR2
D0 53 I=i,NSY . PR2
WRITE (NPRT,52) ER(UI},EI(I} P2
52  FORYMAT (1Z2%Xs1PELG.T,5%X,LPEL4.7) PR2
XV=0SJRT(ER{ IVAER{IJ+ET{I1%EI(I}) PR2
IF(DABS(XL).GT.LABS(XVI} GO TO 53 PR2
XL=xY - PRZ
IL=] PR2
53 CCINT 1JUE PR2
o DC SENSITIVITY ANALYSIS PR2

-90-

0L32
Cig4
D195
¢ige
Qi37
oL98

aLss -

02CC
0201
D202
G2¢2
0204
bz2o5
Q2CE
Q2c7
Q208
0229
Cz1C
0211
0212
G213
0214
0215
N2L6
02i1
02.8
V218
0zeC
0221
222
Q2213
N224
0225
2226
0227
0228
0229
023¢C
0231
G232
0233
0234
J235
02364
0237
0238

J239-

024¢C

PAGE 3005



FORTRAN IV G.

0177
alve

0198
0199
G2Co

Geol
Céc2
Q203

Gal4a
Cz(5
0206
gzi7
Q203
“Q2C0%
0210
02i1

RELEASE 2.0 MATN . DATE = 78178 14/44/45
WRITE (NPRT,54) IL,XL , PRZ
54 FCRMAT {/421H =wscenemans cmvcmcee~ 2/ 2 21H SENSITIVITY ANMALYSIS,/y21P32
IH =memenmnwn swm—me—en /2 20H FAXI VUM EIGENVALUE #,13,13h MAGNITUDEPR2
2 = J1PEL&.7y /7y 21H ELEMENT SENSITIVITY,/,21lH ===cwece ccmacccaaaa PR2
3) P32
EuL=0.CD0 . PR2
IX=0 ' PRZ
CO 61 T=1,NEL ‘ PR2
c TGNORE IF INDEP. SQURCE PR 2
IFININDIT).ER. 1) GO 7O 61 . PR2
C IGNORE IF" ZZRD VALUED PRZ
IF(AN{I)+EQ.Uu.NCO)} GO TO &1 PR2Z
c Save OLD vaLuz : PR2Z
SV=AN(T) PRZ
C BUMP vaLUE BY 10 PER CENT PR2
KhLlI=XN(II%L,.0100 PRz
CALL "EIGAN {XER,XEZT) . PR2Z
c CCMPUTT STMSITIVITIES PR2
ESU=NSQATIXER{ TLI*XER(ILI4XEICILIRXET(IL) }=XL PR2
EG=E3L*ilC.0DC/ xL PR2
IF(EG.GE.-L1.030C,AND.ES.LE.-C. 700} GO TO 56 PRZ
IF{EG.GE.2.3700 . ANDLEG.LEL1.03C0) GO TO 58 PR2
CALL BACK (LELS{Y1,I) NUT} ’ Pz
WRITE (NPRT,55) NLT,E6 PR2
55 FORMAT (2X%,6ALy5X+F6.3) PR2Z
IF{DABS(EG)LEL.CABS(EGL)) GC TC 60 PRz
EGL=EG PR2
NL=1 . PRZ
' GC TO &0 . PR2Z
C GOT SENS APPROX. -1 pPR2
56 CALL BACK (LELS(L1,I},NUT) . PR2
WRITE {NPRT,57} NUT,Z6G PRZ
57 FURMAT (2X,6A1+5X,F6.3 45X 146H4%% ELEMENT MAY BE REMOVED BY SETTINGPRZ
1 70 ZER0.) PR2
NIND(I}=-2 PR2
Ix=1 . PRZ
GO TO. &C PR2
c GOT SENS. APPROX 1 . . PR2
58 CALL BACK (LELS(I,I),NUT) ) PR2
WRITE (NPRT,59) AUTEG * PR2
59 FORMAT [2X,641,5X,Fé.3y5X,5C0Hu% ELENENT MAY BE REMOVED BY SETTINGPRZ
. 1 TO INFIHITY.) ) . PR2
NIND{I}=2 P2
%=1 paa
c RESTORF VALUE PR2
60 XN{T}=5Y pa2
6l CONTINLE PR2
IF{IX.EQ.1) STOP PR2

0241
0242
0243
0244
0245
0246
0247
0248

3245,

025¢€
0251
0252
02572
0254
0258
0256
0257
4258
c25%
026¢
0261
6262
G263
0264
0265
0266
0267
0268
0259
027¢
0271
0272
02732
0274
5275
0278
0277
Cz78
027%
023¢
0z81
0282
ozez2
0284
0285
0286
0287
0zas
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ECRTRAM
Gzlz
0Zi3
G2ie

Iv G1

RELEASE 2.0

62

MAIN

CALL BACK fLELS{I,NL) . NUT)
WRITE [NPRT,62} HUT

FORMAT (/,35H NO SENSITIVITIES WITHIN 3% OF

1BE RENOVEL

Z9HSET TO INFINITY IF SENSITIVITY > ZERO.))

STOP
END

(1.%. SET YO ZERC

DATE = 78178 - 14744745

PR2
PR2
1 «3/71%s6AL,40H MAY PRZ

IFy 19H SENSITIVITY < ZERO,/+29Xs3PR2

-92=

PR2
PRZ
PR2

0255
0295
291
0292
0292
G294
G265

PAGE 0OOT



FCRTRAM IV Gi

CCCl

OO0
OO s Mo
P S L TR
LIRS I B I T

Onn
RAarsca
Vg
(I RN |

6023

RELEASE 2.0

OO0 n0

(xR 2 XX

g XxNeNal s Xalal

OO0O5

ATEIG

DATE = 78178

SUBROUTINE ATEICG (M,A,RR;RI,;ANA,IA)

<;<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

COMPLTE EIGEAVALUES UF UPFER HESSENBERG MATRIX A

M=0RDER OF MATRIX A
RR=REAL EIGENVALUE

RESULTS ARRAY

RI=TVAGINARY EIGENVALUE ARRAY
IA‘TA=COMPUTE Mz THID ARRAY(G .OR 2=DIRECT)
IA=FIRST DIMENSION OF A MATRIX

18M SSP ROUTINE

€L LLLLLLL L E LKL LLLLLKLLLLIODOB 3200303 30000002000023000%

IMPLICTT REAL*F{A-H,0=-Z1}
DIMENSICN A{L)r RR{1)s RI(1), PRRI2)}y PRILZ), IANALL}

INTEGER%4L P,PL .4

E7=1.GF=-8
E6=I-UE"6
E10=1.0NE~10
DELTA=N,5 ~
MAXIT=%0

INITIALIZATICN

N=NM

NL=N-1
IN=N1%1A
NA=IN+N
IFINLY 2,69,2
NP=N+I -~

ITERATION CCUNTER

1T=0

14/44/45

RCCTS CF THE 2ND OROER MAIN SUBMATRIX AT THE PREVIDUS

ITERATION
BC 3 I=1,2
PRR{1128.0
PRI{I)=C.C

.

LAST TWG SUPCIAGONAL ELEMENTS AT THE PREVICQUS ITERATION

PAN=0.0

Q3

PR2
PR2
PR2
P2
PR2
PR2
PR2
PR2
PRE
PRZ
PR 2
PR2
PR2
P2
PR2
PRZ
PR2
PR2
PRZ
PR2
PR2
PR2
PR2
PR2
PRZ
PR2
pR2
PR2
PR2
PR2
PRZ
PR2
PR2
pR2
PR2
PR2
PR2
PRZ
PR2
PRZ
PR2
PR2
PR2
PR2
PR2
P2
PRZ
PR2

€296
0297
Q298
02ss
03¢C
0301
C3¢2
03C3
0334
D355
o306
0307
7398
€3¢S
03:iC
0311
n312
0313
0314
VERS-}
G3L6
0317
0318
Q319
032¢C
0321
0322
0323
0324
0325
032¢
037
0328
1329
033C
0321
G332
0333
C334
C33%
0336
0337
0338
0339
0340
0341
0342
0343
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FORTRAN IV &1

oozl

0022
0023

CC24
ccas
0026
cce7?
CCze
CC2S
DED
N
ceaz
0033
3034
£cas
003¢
0037
ceasz
CCz5
ooad
Ccal
CCa4c
0042
0C44
Cl45
CCaé
cLat
ccag
cCas
LD

€<33

CCE5
CCSe
0357
03548
cCss

RELEASE

[sNaly'

aco

15

15

e Xa Ryl

2.0 ATEIG DATE =

PANI=C. 0
ORIGIN SHIFT

C.0
0.0

R
s

78178

ROGYS CF THE LOWER MAIN 2 8Y 2 SUBMATRIX

Nz=N1-1
INL=INn-12

NMI=IHNI+N

NIN=IN+NI

NLNL=INL+A1
T=AININLI-A{NN)

U=TxT

V=4, 0 ANINIRATANL)
IF{JABS{V)=~L%ET) 11,11,5
T=U+Vy )
IF(DABS(T)=CHAXL1{U,DABSIVIYHES) 6,647
T=C.0
Us{ATMINLI+A{NN)) /2,0
V=DSQRT(CABSITY)/Z.C
IF(T) 15,8,8

IF{U) 10,9,5%

RR{NLI=U+Y

REAN}=U=-¥

GO TO 14
RRIN1)=L-v
RRAMI=U+vV

GE 70 14

IF(TY 13,12,12
RRINLI=A{NINL]
RRIN]}=A(AN)

GO TO 14
RR(NZI)}=A(NMNN}
RRIN)=A[KINL)

RI{NI=C.O
RIf{nl}=C.C
GC TO lé -
RR (N} )=U
RRIN) =U
RI{N1}=V
RI(N}=~V

IF(NZ) 68,6847

TESTS OF COMNVERGENCE

Sy

14/44/45

PR2
PRZ
PR2
PRZ
PR2
PRZ
PRZ
PR 2
PR2
PR2
P2
PR2
PRE
PR2
PR2
PR2
PRZ
PR 2
PR2
PRZ
PR2
PR 2
PR2
PR2
PRZ
PR2
PR2
PR2

PRZ
PR2
PR 2
PR2Z2
PRZ
PR 2
PR2
PR2
PR2
PRZ

PR2
PR2
PR2
PR2
P22
PR2
PR2
PR2

0344
0345
0346
0347
0348
1349
035¢
035
0352
0353
G354
0358
0356
G357
0358
0359
£36C
0361
0362
0303
G354
0365
G366
BETN)
03&8
0349
C37C
0371
Q372
0373
Q374
0373
0376
0377
Q037¢
0379
G349
381
0382
0323
G334
032¢
0386
0387
0328
0389
0393
43¢l

PAGE
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FORTRAN IV G1

0C6C
CLEL
ccez
0363
Clge
CCES
00&L
007

=y =} 3oy
LR S ]

DOy e
OO

Clea
Qces
0036
0Cd7

ez

b i 22

C057

cCo0 -
Cisi
ctse
0093
GCos
tcss
Q0096

RELEASE 2.0 , ATEIG DAYE = 78178 14744745
17 NINZ=NIN1-T1A ' ' PR2
RNMCD=RR(NLI®RR{INL JHRIINL J*RI{NL) . . PR 2
EPS=E LCXDSORT(RMCD) . . . PR2
ITFIDABSIAININZII-EPS) 68,68,18 PR2
18 IF({DABS(A(NNE))-EI1O%DABS{AINN)I) 69,69,19 PR2
15  IF(DABSIPANL-ATALAZ ]I —DASS (2{NLN2ZII*EE) 67267220 P2
26 IF(DABS{PAN-A{RNLY ) ~DABS{AINALY I REG) 67,67+22 PR2
21 IFLIT=4AXIT) 22,6T+67 ) ‘ ' pa2
C . P2
c COMPLTE THE SHIFT PR2
¢ PR2
22 J=1 . . P2
0L 24 1=1:2 . PR2
K=\pP-1I PR2
IF{DARS{RR{K)=PRR({I))+DABS(RI{K)=PRI{I})~DELTA%*{DABS{RR{K))+DABS(RPR2
TILKIL)) 23424,24 ’ PR2
2 NEREY PR2
24  CONTIRUE PR2
GC TO (25,264+26427)y J pR2
25 R=0.0 PR2
' $=0.0 PR2
GC 7O 28 - PR2
26  J=iez=l . . PR 2
R=RR [ JI=RR{ ) . PR2
S=RR{JI+RR{J) PR2
GC TO 28 PR2
27 R=RR{NI®RRIAL}-RI{NI®#RI(NI) PR2
S=RR{NJ+RR(N1) ) PR2
¢ . ' . PR2
c SAVE THE LAST TWC SUBDIAGECMNAL TERMS AND THE ROOTS OF THE P2
¢ SUSMATRIX BEFORE [ TERATICA PR2
C PR2
28 PAN=A(NMNL) P22
PANI=ATNLINZ) ~ PR2Z
Do 29 I=1,2 PR2
K=ip=1 PR2
PRR{T)=RR(K) P22
29  PRI{II=RI(K) PR2
C o PRZ
c SEARCK FCR A PARTITION OF THE MATRIX, DEFINED BY P AND @ " pxz
C ' PRZ
pP=N2 - PRE
IF{N-3) 35,35,30 PR2
30 IPI=nNiN2 pR2
DO 34 J=2,N2 PRZ
IPI=IPI=~14~1 PRZ
TF{DARSIALIPI}I=EPS) 35435,31 P2
31  IPIP=IPI+1A PR2

=95

0392
0393
0394
039%
€356
2367
03948
0339
04CL
04013
2402
D4G3
Q44
0495
04 o6
C4G
04908
N4y9
Calc
Cail
0412
G413
Q414
04it
0416
0417
0418
J419
gaze
0425
0422
4232
G424
0425
0426
G427
Ca2é
0429
D&3D
043]
G432
0433
C434
043¢
0436
0437
0438
0439
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FCRTRAN IV G1

€is7
ocsz
eIk
{ice

Glol
Lol
cic2
0104
Glos
LN
G107
0108
QIS
cl:il
01it

L~
L
€<

W =) D e O

=3

OCOUrCCOOOLOO0O
e d e d B R s B

b

WrRIM PR N
<

<
—
W
M

0132
0133
3134
gl3c
0136
0137

RELEASE 2.0 ATEIG

.

32
33
34
35
36
37

28

O,

39

4G

Ao

IPIPZ=TPIP+IA

D=ALIRPIP ) =[ALIPIPI~S)+A{IPIP2)*A[IPIP+1]}+R

[F{D) 32,33,32

IF(DABS(A(IFI)*A{IPIP+L) )% {CABS (AL IPIP}+A(IPIPZ+1}=S)+DABS(ALIPIP2

1+2)))-DABS{D)*EPS) 36,36,33
P=nN1l~dJ

CONTINUE

Q=p

Gd TJ 39

pi=p-1

Q=P

IFIPL-1) 39,39,37

CC 38 1=2,P1

IFI=IPI-14-1
IF(DABS(ALIPI))I=EPS) 39,439,238
Q=0-1

QR DCUBLE I.TERATION

ITI=(P=-1)*1A4P

DC 66 I=P,N1
111=11-TA
IIP=11+14 |
IF(I=P) 41,4041
[PI=I[+1
IPIP=11P+1

INITIALIZATICN OF THE TRANSFIRMATION

Gl=A{IT)=(A{II)=S)+A{1IP)®A{IPL}+R
G2=A(IPI)={ALIPIP)I+A{II}=~S])
G3=A(IPI)=ALIPIP+L)

AlIPI+l)=C.C

G TO 44

GL=A(ITL)

Gz=A(IT1+1)

IF(I-W2) 42442+ 43

G3=A{I1T1l+2}

GG TO 44

G3=0.C
CAP=DSORT{GL=GL+G2%G2+G3%G3)
IF(CAP) 45,48,45 .

IF(GL) 46,47,47

CAP=-CAP

T=Gl+C4P

PST1=u2/T7

P8I2=53/T
ALPHA=2.0/{1.04PSIL1%PSIL+PSI24PSI2)

-06=

DATE = 78178

l4/44 /45

P2
PR2
PR2
PR 2
PR2
PR2
PR2Z
PRZ
PRZ
PR2
P2
PR2
PR2
PR2Z
PR2

044¢C
0441
0442
0443
0444
8445
Ch4b
0447
5448
0449
045¢C
0451
0452
0453
0454
0455
9456

¢ 0457

0458
2439
Ca4b6G
0461
3462
0463

0464 "

G465
G406
Casl
0468
04569
L47TN
0471
0472
0473
0474
04753
0476
Q477
047E
479
0480
04381
04E2
0483
G484
048%
0486
0487

PAGE 0004



FORTRAN IV.Gi

0.38
135
€iac
014t
0142
Cl43
Gl4a4
Ol435
gi4¢é

DL Crv s, DOC

w ~
L

JRPRFU
LY | IR

P

]

CULCLOoOOCOLCOOOOOOOOO0 OO0
P L Lo e ara ey

e P4
RN N R QR TR [ QT Y BUFIN S S # S i ¢ S SRl A S S R Y )

o TP VR M TV PRI SVU I TR Y SRS (I S VYRR I Y ]

RELEASE 2.0

48

49
54
51

52

[aN e N wi

53

. 54
' 55

56
57

oM

58

5%
&C

62

63
&4

65

ATEIG

GD TD 49
ALPHA=2 .04 7
PST1=5.0
Psl2=C.C

IF(1-0) 50153w5C
TF{I~P) 51.52,51
A(FT11)=~CAP

GG TC 53
AITL ) ==4(I1I1)

ROWw OPERATION-

1J=11

00 57 J=IyN

T=pSILl*a{ IJ+1)

IF{I-NL) 54,55,55
1P2J=TJ+2
T=T+PST2rAIP2J)
ETA=ALPHAN I THAL1))
AtTg)=asddneTa

A(TJed =T Se i1 ~PSTL*ETA
TF{1-N1), 85457, 57
AULP2JY=A(1F2J}=-PS I12Z%ETA
IJ=1J+1A

"COLUMN DPERATION

IF(I-N1) 59+53,58

K=N

GC 70 60
K=1+2
IP=1]P-1

B0 &4 J=0,K
JIP=IP+J
JI=JIP=-1A

T= PS[;*A[JIP)

IF{I-nN1) 61462462
JIP2Z=JIF+1A

T=T+P ST2=A{JIP2)
ETA=ALPRAX{T+ALILY)
A{Jl)=A(JI)~ET S
ACJIPY=ALJTP)-ETARPSTL
IF{ [=N1} 62,64+&4
ALQIp2i=AlJIP2)-ETA¥PS]2
CURTIANLE

IF[I-"12) £95,66446
JI=T1+3

JIP=JI+1A

OATE =

s Iy

78178

14744745

PR2 0488
PRZ 0485
PR2 043C
PRZ 0491
PRZ 0492
P2 0493
PR2.04%4
PRZ 0495
PR2 0496
PR2 €457
PRZ 0438

PR2 0499

PR2 C5¢C
PRZ 0501
PR2 0592
PR2 0533
PR2 C5(4
PR2 0595
PR2 0536
PR2 0507
Fa7, SS0E
P2 509
PRZ CSLC
PR2 0511
PR2 0512
PR2 05173
PRZ 6514
PRZ 0515
PR2 0516
PR2 0317
PRZ O51E
PRZ 0519
PRZ 0520
PR2 0521
PRZ 0522
PR2 0523
PR2 U324

P2 6525

PRz 0526
PRZ 0527
P2 0528
PR2 (528
PRZ 0530
PRZ 0331
PRZ 0332
PR2 05133
PRI U334
P32 0535

PAGE Q005
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FORTRAN IV Gl

618C
giagl
o182
0.483
Qi1 &4
0185
0185
Glée7

OlE&ég

glas
cisc
o191
Olvz

CLG3 -
arsy’
0193
0196
G1s7?
0l95
Q.63
g2cen

RELEASE 2.0 ATEIG

JIP2=JIP+IA
ETA=ALPHA=PSIZ®A(JIP2)

A{JI)I==ETA
A{JIP)=-ETA*PSIL
A{JIP2)=A(JIP2)~CTA®PSIZ
II=IIP+1

IT=IT+1

GC TOQ &

END OF ITERATION
IF(DABS{AINNL) }~DABS{A(NIN2))) 69,68,68
TWO EIGENVALLES HAVE BEEN FCUND

ILANA{N} =D
TANAINL) =2

L NEN2

IFINZY 71,71,1
ONE EIGENVALLE HAS BEEN FCUND

RN =A{0NY
RI(N) =0 O
TANA(N)=L
IF{NY) T1,71,70
NENL

G0 T2 1

RETURN

ERD

-G8

DATE = 78178

14/44/45

PR2
pa2
PRZ
PR2
Pz
PRZ
pR2
pPR2
Pz
pR2
CER
PR2
PRZ
PR2
PRZ
pPRZ
PR2
PRZ
PR 2
PR2Z

PREZ
PREZ
PR2
PR2

0536
0537
0538
4539
£54¢
0541
0542
0543
0544
0545
0546
6547
054¢
0549
0550
0551
0552
0553
0554
055¢
055¢
D557
0558
0556

.0560

U561
G562
05632
O304
Q05469

" PAGE 0004



FORTRADN

LoCL

c{le

coC3
GLLh
CCus
2CLe
DCY7
GCod
ceCcs
09:i0-
0dxl
gl12
0oLl
QLle
cll5
2oté
oJ.7
cald
¢y
0023

g
otat

{22
CCu3
Clze
£I2s
Ccozé
Q027
0528
CL29
003
0C3l
,gc32
Ci33
Q634

iV GL

RELEASE 2.0 BACK DATE = 78178 14744/ 45

OO0 m oD

M

SUBRDUTINE BACK (NAME,NCHAR) . PR2
' ’ PR 2
COOLILDONDIOOLIOOOONONOONODOOOODONOONDOOOC PR
' pPR2

CHANGE NAME TO NCHAR IN MECHANICAL FORMAT , . PR2
CHANGEZS PRZ
GP=TP DEXX=ZXXX AND CHANGE XXX PRZ
I=F E4CEPT ICW=TY PR2
V=V ZXCEPT YCW=hJ PR2
ELEMENTS PR2
Cu=4 EU=U  JU=R  LU=K  RU=D PR2
Cun=J EW=G Ju=c PR2
PR 2
CLPLDLILOLILILPOLILILIL LI LDLIILILILILILILILICPLO LD EDLE OIS PR2
Y PR2

DINENSICN NEL(S5), NELF(8}s, NSTI(2}s NSTE[4)s NCHAR(&)}s NAME(S&) PR 2
EQUIVALENCE (ANGSNELF{T)I) s {AC,NELF(S}), (NT,NSTF(3})} PR 2
EWUIVALENCE (NUGNELF(2)1 s (MCNILF{BYY, (NW,NSTF{&)) ‘ ) PR2
DATA NEL/LHC,LFEyLHJyLHLy 1HR/ , PR2Z
DATA NELF/IHM,1HU3IHR,IHK,IHE 1 HJ# L HG, 1HE/ PR 2
DATA ST/ iHT,1HY/ v pR.2
CATA NSTE/LFF, 10V, LHT y LHW/ PR2
DaTA NZ/LRI/sNF/LHP/NBL/IH / PRz
KST=1 . PRZ
KN=0 . PR2
DC 1 I=1,6 PR2Z
IFINAPEIT I u hECNBLY KN=KN+1 PRZ
NCHAR{ T }=NAME(T ) PR2
TF({KN.LE.L1) RETURN . PR2
IF{NZHARL L) NE. M5. OR.NCHARIZ )} JNELNP} GC YO 3 PR Z
NMCHAR ( L)=NT PRZ
RETURN PR2
DO & XInS=l,4 P22
KLOC=KN=-KINS+1 . PRZ
IF{KLUC.LE.L) RETURN PR2
IFINCRARIKLCC) wEC.MULORNCHARIKLOC«EQ.NW) GO TD 5 PR 2
CUNTINUE PR 2
RETUR . PRZ
IFINCFAR{LI}.NE.NC) GO TO & PRZ
NCHAR(LY=NZ PR 2
KST=2 PR2
CC 7 Kl=l,2 PR2
IF(NCRAR(KSTILAENST(KL)) GG TQ 7 : PRz
NCHAR [KST)=NSTFIKL) PRZ
KST=KET+] D opR2
TF({MCHAR{KST) «ELoNC AND.NCHAR(KLOCYJEQNW} NCHAR(KST=1)=NSTF{KI+2)PR2
Go 0 8 PR
CONT INUE PR2

T

0564
0567
g558
0569
0571
0571
0572
6573
0574
0875
0576
517
05768
Q579
os8n
0581
0582
05383
c584
058%
0536
0587
05¢¢
0585
9590
G591
592
£533
C554
053553
053¢
0367
0594
0395
06117
C&01
0602
Q643
C&C4
0&e0E
Q606
2697
QeCg
cenS
G611
Ns1L
0612
0613
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FORTRAM IV 51

0033
G335
€37
CC2E
D039
Cuar
Gesl
0342
0043
CCa4
CC45
gLas
£Ta?
Ciag
Q049.
ceso
Cisl
ng~

Moo

RELEASE

8

2.0 BACK

KEL=5

KELF=0 .
TFINCHAR(KLOC).EQ.NU} GO T0 9
KEL=3

KELF=3

5
CO 10 Kl=1,KEL
IF{NZHARIKSTI.MNELNELLKLY) 60 TC 10

C NCHAR{KET)=NELF{KI+KELF)

IRy}

11

GO 7O 11

CONTINUE

RZTURN

IF{KLONLEQ.KN) GO TO 13

. KELF=KN-KLEOC

D0 12 Ki=l,KELF
NCHAR(KLOC+K1-1)=NCHARIKLCC+K])
MCFAR (KN )=n8L

GC To 2

END

DATE =

~100-

78178

l4a/44/45

PR2
PR2
P32
paz
PR2
PREZ
PR2
PRZ
PRz
P2
PR2Z
PRZ
PR2
PRZ
PR2
PR2
PR 2
PR2Z2

0614
9615
boie
0617
0618
S6LS
062¢C
0621
d622
0623
0624
0623
0628
0e27
06728
0629
G63C
0631

PAGE
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FORTRAN IV G1

0001

ccez
t(c3

CCC4a
Cou5
GiCs
CCL7
co03
e iey]
cels

CCLL

CLi2
CGCL3
CCla

Q0.5
Clin

Qo7

0019
GCze
CCzt

coze
. CCzez
00z
coz2s
CC2¢
coe?

RELEASE 2.0 " E1G6aN

OONOoOOOO

[ %]

2 XN el

[a Rl

SUBRILUTINE EIGAN (ER,EI)

L LD IO DI 2033000005005 0505000

OATE =

SUPERVISE COMPLTATION OF EIGEAVALUES

FRCM STEPTRE ROUTINE SIMTR

LKL KLLCODD OO0 0000 000D DB 03203000

IFPLICIT REpL%B{A~-H,0~1)

78178

14/44/743

PR2Z
PR2
P22
PR2
PR2
PRZ
P2
PR2
PRZ
PR2

COMMON /CATRLS/ TIME,S1(Z1) ,XNCPRQ,S5Z XAHEAL,S3{6),XRUNNDO:S4(11)sXPR2
IHRTSMs S50 4602 XMEY, XNE TOTy XNAC » XNBR s XNBL s XKLC s XNLRy XALL s XNJIX s XNJEDTPR2
Z,KNJJ|th9156(2).XNM33;XNV361XNMéépXNDP:XNOPD,XNElTS,S?{501

COMMON JCLRNTS/ CHL)

CIOMMIN /DERIVSY D1}

COMMON /NAMES/ XN(L1)

CCOMMON /CLTFUT/ CUTP(L)
COMMAN /TAPES/ NPRT,NDTANPGHN
CCMMON /VCLTGS/ vil}

[

PR2
PR2
PR2
PRZ
P2
PRZ
PRZ

CCFMON /7PROST/ Al50:5001,B(50s50)sL3PyL3S,L4P,L4S NSV NEJyNELLNIND(PIZ

13C0) s IPERF{50)

CINENSICN ER(50), EI(50)s XA(5GsS50)y SSVI{5Q)

BEGIN CODE

SET UP INITIAL CCNSTANT OFFSETS
CALL SIMTR (KDLM,C) .
DO 1 I=1,NSV

SSV(Iy=C(I) ,

LGOP THRU STATE VARIABLES

TRRU TYPE 3+S FIRST
IFIL35.6T.L3P) CO TO 4

DC 3 I=L35,L3p

L{Il=1.€C0¢

COMPUTE BIRIVATIVES

CALL SINTR (KOUN,0]

FORM AN 4 MATRIX ROW

D3 2 J=1,hSV
AlJyI-13541)=0(J) =SSV (J)
S(1}=C. 000

TFRU TYPE 4 STATE VARIABLES
1FIL4S.GT.L4P) GO TO 7

DC 6 I=L45,L4P

V(I1=1.CDC

CALL SIMTR (KDUM,0)

DC 5 J=1,ASY
A(JsT+L3P-L38~L45+2) =D(J)-5SVIJ}

-~101-

PRZ
PRZ
PRZ
PR2
PRZ
PRZ
PR2
PR 2
PRZ
PRZ
PR2
PR2
oz
P32
PR2
PR2
PR2
PR
P2
PR2
oR2
PR2
PR2
PR2
PR2
PR2
PR2"
PR2

0632
0633
05634
Ce&3s
G636
0637
p&3g
063%
064"
g641
(642
643
0644
Qe4c
0646
0647
C&48
0649
0650
0651
0652
0653
Q654
06ES
G658
3657
0es58
0656
Q6610
0661
0s62
0eo62
0664
Goes
06645
0667
DeLE
0669
0e7h
nae71l
0672
0673
0&T4
Q&7%
0676
0677
Q678
g6v7s

PA

i

CCoL



FORTRAM IV Gl
CCcE

gcza
G372
02l
0o3z2
0C33
CC24
00135
9036
cC2y
cC2a
GC39

0049
0C4L
ccaz
0043
cC%4
€45

CL4E,

RELEASE 2.0 EIGAN

c

6

7

VIiI)=C.CDO

FORM 8 MATRIX TF NECESSARY
IF(NEJLEQ.OQ) GO TO 10
1=

DO 9 I=1.MEL
[F{NTING(I).NELL) CO TO 9
XN{I)=1.0C0

Call SIMTR (KGU¥,0)

DO 8 J=1,NSV

Bl{J, IT)=C(J)-83Vviy}
II=11+1

(1)1 =C. CDO

CUNT INUE

FCRM EICEN VALUES

USE ANDTHER ARRAY {SINCE A IS CESTROYED BY HS8G)

DI 11 T=1,NSV

€O 11 J=1,NSV

XA(L+d)=A(T,0)

CALL HSBG (NSV.XA,50)

CALL ATEIG (MSVsXA,EREI,IPERF,50)
RETURN

END

DATE =

~102-

78178

14744745

PR2
PRz
BR2
PRZ
PRZ
PR2
PR2
P22
pR2
PRZ
PR 2
PRZ

g68n
04681
682
0683
G684
0685
Jodb
0687
0o6dn
0689
0e6s¢
csg}
0692
0653
0654
0695
G696
0697
0698
0599
07CC
07C1

PAGE 2002



FCRTRAM IV Gl
efal

cce2
cics3
CCG4
cics
Clce

cce?
00G3,
£Cis
CCis

cCil
03i2
0CL3
Clla
CC15
03516
CoLr7
Clie
0aly
goze
CCil
QOZ2
3023

gcz4
aczs
0926
0927
gcaa
0Czs
0030

RELEASE 2.0 HS BG DATE = 78178 14744745
SLAROLTINE HSBG {AsA,IA) PR 2

C- PRZ
C L LLLLLLLELRLCLCLLLLLLCLLLLLLLODDIDIDIDDIDDIIDDISDODIIDOIIBISIFPR2
C : PRZ
o REDUSE A MATREX TC UPPER HESSENBERG FORN PRZ
c N=DRDER BF A, I[A=FIRST DIMENSION OF A PR2
C IBM 559 RCUTINF PR2
c . ‘ PR
c 2 L LTI L AL LTI L LLLL LT L 2L TSI PR D ISD RIS R S LI SS 3D 55 bl i
¢ . . PRZ
I#PLICIT REALXE {A-H,D~Z1} LY
DIFENSICN ALL) PR 2

L=N PR2
NIA=L#TA . . PR2
LIA=NIA-TA . PR2Z

¢ ‘ ' ‘ PR2
¢ L IS ThE ROW INDEX OF THE ELIMINATION PRZ
¢ . PRZ
1 IF{L-2) 190,2,2 ' PR2
2 LIA=L IA=-1A : © PR2
Ll=t=i . PR2Z
L2=L1~-1 PRZ

c \ PRZ
C . STARCH FOR THE PIVOTAL ELEMENT IN THE LTH RCW L PR2
o . P2
ISLB=LTA+L PRZ
IPIV=T1SL3-T4A PRZ
PIv=DARS(A(IPIVY) PR2
IFIL~3) 5,6,3 pPR2

3 M=IPIu-IA . PRZ
DO 5 I=Ly%, 1A , PR2
T=DASS (211} eR2
IF(T=PIV} 5,544 PRZ

4 IPIv=1 PRZ
PIv=T PR2

5 CONTINUE PR2
& IFIPIVY 7,187 PRZ
7 IF{PpIv~CABSIALISUB))}) 11,11.8 PR2
c P2
¢ INTERCHANGE THE COLUMNS PR2
C PR2
8 M=1PIV-L PR2
‘ DG 9 I=1,L PR 2
J=M+] PRZ
T=A1J) PR2
K=LIA&%] PR 2:
ATJI=ALK) PR2

9 AlK)=T PR2

. =103-

0702
07032
2724
07¢5
0706
0707
07¢8
07CS
0710
0711
07:2
0712
0714
0715
07.6
677
0718
C7:6
072¢
0721
0722
0722
0724
0725
6726
0727
0724
0729
o73cC
0731
0732
0733
0734
0735
0726
0737
0738
3739
G148
0741
0742
0743
0744
0745
0746
0747
0748
0749

PAGE
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FCRTRAM IV 51

coat

¢o3z
ce3s

Ci34”

cczs

Q33¢&.

QG037

cl3g

Li3e
€L4az
00<L
€42

C4a3

044"

GC=5
Cest
CCaT7

CC4E
004
CCsa
CCs:
00s2
0C53
c{Ba

€ces’

0256
Gos7?

fes

AT

Css
0362
acel
cce2
0263

RELEASE 2.0 H3 86

OO

[z alel

[N algl

1G

il
12

15
1&

17
18

i9

INTERCHANGE THE ROWS

p=lL2=-M/14 .

DO X0 T=LisNIA,IA.
T=A(L}

J=I-p¢

A{TY=ALJ)

Ald¥=T

DATE = 78178

TERMS CF THE ELEMENTARY TRANSFORMATION

D0 12 I=LsLTIA,TA

A(L)=2{I)/7A{ISUE)
RIGHT TRANSFORMATION

J==1A

DO 14 T=14L2

J=J+IA

Ld=t+J

DG 13 K=1,L1

KJ=X+J

KL=K+L 1A

A{RJY =2 (KS) -A{LJIIRALKL)
CONTINLE

LEFT TRANSFORMATION

K=~14

DI 16 I=1,4N
K=K+l A
LK=K+L1
S=A(LK)
LJi=L-[A

oC 15 Jd=1,L2
JE=K+ J
Li=LJ+1A
S=S+ALLI ) *ALIKI*L.0DO
A(LK) =3

SET THE LOWER PART GF THE MATRIX TO ZERO

GO 17 I=L,L1A,TA
AlI1=0.0C

L=L1

GO T0 1

RETURN

=104~ -

lasa4/45

PR 2
PR2
PR2
PRZ
P2
PR2
paz
32
PR2
PR2
pa2
PR 2
PR Z
P2
pR2
P32
PRZ
pR2

. PR2

PR2

LPR2

PR2
PR 2
PR 2
PR2
P2
PRZ
PR2
PR2
PR 2
PR2Z

015¢
0751
G752

07152

0754
0755
07554
0737
0753
07549
076¢C
0761

0762

0763
0764
0765
0755
0767
0768
0769
077¢C
0771
0772
5773
0774
0775
0776
8777
0778
0779
0740
0781
0782
07832
0786
0785

a7s¢

o787
0788
G189
0790
J791
0162
0793
Q0794
07465
07%¢
0737

PAGE (QQO02



FORTRAM [V Gl RELEASE 2.0 h5B6

DATE = 78178
0o ‘. '

14/44/45
END

PAGE 0003
P2 079¢
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FORTRAN 1V GI

cccl

el
cces

RELEASE 2.0 INT GR8

Oaodgo.

SLBROLTINE INTGRSB

BATE =

78178

14/44/45

PRZ

LA KLLDIODOD 0000000002000 00020052 PR2

DUMMY INTGR8 RCUTINE
222 R TR RIS S P P P SO P P P R PO S PSP PP H S S 55 SE RN
RETURA
END
o2
=
3%
o E
fm)
=3
= B
]
r

~106-

PR2
PR2
PR2
PRZ
PR 2
PR2

0759
0800
06C}
cec?
0803
0834
0865
CEDT

PAGE 0Q00L



FORTRAN IV Gl

€CCi
ogo2

0Co3
tLCa
0005

0005
oCL?
gece
0Cg9
cclo
cClil

0olL2
cCL3
CCla
6dL5
GaLs
cel?

GCis
cCis
0020
Cozi

cLzz
6023
Qles
€Cz3
00z6
GoZ7?
Ccze
CC29

RELEASE 2.0 INVERS DATE = 78178 L4/ 44745
SUBROLTINE INVERS (NAMMAT yAMAT yNR4NC, IERRGR! pR2
. IMPLICTT REAL#*8({A-H,0-Z), INTEGER®4{I~N] PRZ
I PR2
c L L L LLRRLLRLLRLLKLLLLIPPPIIIISIIIRIRIDIODIDDIIDBLPB0LPR2
C PR2
¢ INNAMMAT = NAME OF MATRIX TO BE OPERATED ON PR2
o AMAT = THE MATRIX TQ RS SOLVED OR INVERTED P2
c NR = THE NUNBER OF RCHS IN ANMAT PR2
C » WL = THE NUMBER OF COLUMNS Ih AMAT PR2
o AL NC = NR + 1 FOR EQUATICN SOULUION PR2
c B( NC = 2 % AR FCR MATRIX INVERSION PRZ
C IERROR = ONE IF THE MATRIX I35 S[AGULAR,OTHERWISE ZERUPRZ
C PR2
c L Ll CLLLLLLLCLERLLLLLCLLLLLLLILIDIDRIRDRDIDIDODB0DDII00DDD05500PR2
c . ‘ PR2
REAL*4 MANMAT PR2
CONMON /TAPES/ NOUTTP,INTAPE.LIBTP, INCUTPaNECITP,NSAVTP PRZ
COMMIY ZCNTRLS/ TIME ;KSTOPT pAMXERT XIR,XTISSS X MNISS +XMX ISS, AMNATEPRZ
1,XMXA{T;X1C1KR=RNH;KMKPAS:KMNRIE:KHXRIE,XHNISC,XNXICP,XICRER,X[CA59R2
2R XMXCTP XXCTNS 2 KYDIMS 4 XICPAS, XNIPRQ, XNTNDXy XNHEAD  XNOFEQs XER Ty XNRPR 2
FERNy XCNTNL ¢ XSTPAC s XPASND, XRUANC,,XSTPSZ PR
DEMENSTAN AMATINR,NC) PR2
FCUTVALENCE {NCUTTP,OUTAPE) ) PRZ
INTSSEP OLTAPE ' . - PrR2
IF{XICPAS.LE. XYXICP) 6O TG 2 . PR2
WRITE [NOUTTP,1) XMXICP pR2
FORMAT (34HLTHE MEWTON~RAPHSON PASS LIMIT OF »F5.0r48H HAS BEEN EXPR2
1CEEDED WITHOUT ATTAINING CONVERGENCE) PR2
[ERROR=10 PR2
GC TO 20 P32
1&RR0A=C PR 2
NRX2=2¥NR PR2
IhK=NR PR2
. IFINMRAZLAELRGY YRK=NE PR 2
¢ CHECK FOR 1X1 MATRIX AND SOLVE IF FCOUND PR2
IF(NR.NELL) GO TO 3 PR2
AVATIL 2 =APAT{L 23/ AMAT {1, 1) ) PR2
GO T9 2C PR2
NR2=2%NR FR2
o IF MATATX INVERSION DESIRED, GENERATE IDENTITY MATRIX FRZ
IF{NC.LT.AR2) GC TG & PR 2
JINC=NR+1 PRZ
£C 5 INCR=1,WR PrRZ
INCROWSINCRENR P2
DN 5 INCOLM=JINC,NC ' PR2
IFLINCOLM.E0.INCROW) GO TO 4 PR2
AVAT{INCRy INCCLY)=D, PR2
Go TG § ' PR2

~-107-

0807
0Bun
08cLs
osit
ogll
osl2
Galz
0Bi4
Qels
UBl6
0817
nela
08ls
asgat
o821
gazz
G812
0824
082S
hE2é
ogc?
ngzs
0825
083C
0531
og3z2
0833
0834
UBg3s
Cg35s
PERN
0833
*HER
0&4¢C
0841
0842
C843
0B4Y
(645
Cgat
3847
084g
0849
C&s5cC
0851
4852
Q853
Q834

PAGE (0OL



« FORTRAN Iv GL RELEASE 2.0 INVERS DATE = 78178 l4/446/745 PAGE 0002

£laz 4 ANAT{INCR,IACOLNM)I=L . PRZ 0855
053 5 CONTINLE PRZ 0856
0C3:z 6 Co 19 I=1,NR PRZ OQBST
£C3s F=1+1 PR2 G858
gCi4 J=I PRZ2 Q836
c - CHECK FOR LAST DIAGONAL ELENMENT PRZ 0860
GC35 IF({I.E0.NR) GO TO 9 PR2 0OE61l
c EIND THE LARGEST VALUE BELCW DIAGONAL ELEMENT IN THIS COLUMN ' PR2 (862
0035 DO 8 N=M,NR ) PR2 0863
0037 IF{DABS (AMAT(Js 1) 1~DABSIAMATINGZLI)}) T748,8 PR2 N84
Lo38 T J=N PR2Z 0865
GCE3 8 CONTI NUE PRZ 0B8&E
c SEE IF THE LARGEST ELEMENT IN ROW 1S IERG ORZ 0867
0C4d 9 IF(AMAT(J, 1)) 12,10,12 PR2 0868
c INDICATES THAT MATRIX IS SINGULAR P22 0865
004 % 16 1E’RIR=11 ) PRZ 0OBT0
CC&2 WRITE (NOUTTP,11) NAMMAT PR2 0871
CCaz2 11 FCRMAT {8H MATRIX ,A4,12H IS SINGULAR) PR2 0872
Clas GO TO 2C . PRZ 08TZ
C SES IF ROW INTERCKFANGE IS NEEDED TO GET LARGEST ELEMENT CON DIAG. PR2 0&T2
£Cas 12 IR(J-1V 15,15,13 . PRZ G875
c INTERCHANGE RCWS OF OTAGCNAL AND THOSE TO THE RIGHT OF IT PRZ 0875
00465 13 D9 i4 N=I,NC PRZ 0877
G047 SAVE=AMAT {I.N} PRZ2 0aTE
of4ag AMATOL S NI =AMATId N . PRz 0875
0049 14  AMAT(JN)=SAVE PR2 D880
B35¢ 15 DIAGSAMAT(I,I) PR2 0881
c CIVIGS ALL ELSMENTS TO RIGHT OF DIAG. IN DIAG. ROW BY DIAG. ELEM.PR2 082z
ces: DO 1e& J=M,NC PR2 0883
0552 16 AMAT(I,J)=AMAT(1,J)/D1AG PRZ N8B4
SC83 AMATLI,11=0, PR2 0885
cCsa DG 18 K=3:NR PR2 OBEE
0055 IE(AYAT(X,1).E0.C.) GO TO 18 PR2 OB87 o~y G4
356 I9=1+1 . PR2 0488 ==}
€Cs7 DC 17 J=1P.MNC ' ’ PRZ 088% ;
sl58 17 ARATIK,JIsAMATIK,JY~ARAT (K, I)HANATII,J) PRZ 08GC Eé.Ea
ccs9 18  CCONTIJUE PRZ 0891
coey 19 CCOANTINUE PR2 (BG? = E
cCed 26 CONTIWLE PRZ 0892 '»)
0062 RETUIN PRZ 0894 [
C63 END PRZ 0895 EE

g1 &1{)?;1

~108~-


http:IF(I.EO.NR

FURTRAN IV &1

0001

gcoz
0033

RELEASE 2.0 CﬁTP ' DATE = 78178 ' 14/44/745

SUBRJIUTINE QUTP ) PR2
C LR L ECC LKL CSCCIIIIIIII PRI IDPIIPIIIPIIIIDPDIPIPR2
¢ . P2
c DUMMY ALTP ROUTINE . . PR2
o ' pRZ
c LLLLLLLLL L LKL CLLLIODIDRDIDIIDIDDDOIDIB000000050PR 2
RE TURN PR2
END . PR2

—-109~

0896
Ge9T
0gge
0899
0900
CsCl
0%Cz
09¢2

PAGE 000:
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FORTRAN IV Gl RELEASE 2.0 SAVEPD DATE = 78178 14/ 54745
gcoL ' gUBRDLTINE SAVEPD PR2 0904
c <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>pRz 960S
c pPR2 C90E
¢ DUMMY SAVEPD ROUTINE ' ) pPR2 0947
C . PR2Z 7908
C <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>)P%2 2G6¢S
cece R TURN . paz 09iC
0003 END PRZ 0911
o O
S B
S8
< 7
Pl
oY
)
=
H—
R

~110~



FORTRAN IV €1 RELEASE 2.0 - SETUPRZ

00901

0¢o2
L

{Ca
geis
0605
Cee7
gice
0CG3
_ecls

£lin,

col2
Cui3
cila

ccis

0GLs
LCi7
ceLs
0S5y
cL2g
CLZl
0oza
gcis3
LC2a
Tlas
0Gze
Co27
ccza
ooas
0c37
GC2i
¢132
0C33
CiZ4
£c2s
Q336
o3y
[y

039

OO0 0

CTROLS(1)=C.CODC : PRZ

~111~

DATE = 78178 14744/ 45
SUBROLTINE SETUP2 (NAC,LELS,NSRC,NTAB) . PRZ 0912
' PR2 3513
< LLLLLLCLCLLLLLLECLLLLLLLLCLCLLLLLLIDIIIIDIIPISIIIOIIIIIIIIIIOIIGIPAZ 0914
PRZ 0915
SETUP ROUTINE - . PRZ 0916
: PR2 G517
CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLIPIDDIDODIIIPIIIIDDDID50553>5505PR2 0918
PRZ 0919
IMPLICIT REAL#8{A~H,0-7} PR2 0929
© CCMMON /CNTRLS/ TIME,S1{21)4XACPRGyS2yXNHEAT, 316}, XRUNND,S4111) ¢ XPR2 0521
IWRTSM, S5(46) XNEY,XNETD T, XNBC , XNBR,XNBL ;XNLC, XNLR,XNLLy XNJX, XNJEOTPR2 D922
2 XNJO, XNJGr SE{ 20 s XNM33, XNM3E, XNMEE s XNDP , XNDPD » XNELT S+ ST (50) PRI G923
CCNMON /TAPES/ NPRT,NOTA,NPGH PR2 S24
DIMENSICA LELS{E,3C0) ) PR2 0925
DIMENSTON NSIMTR(S), NSRCOR{6); NTABLE(&), NNDPD(3] PRZ 0926
CIMENSTCA NCUTPT (&), NXMUTL(5), NNAMES(S5), NPRMTR(6) PR2 0527
DIMENSICA NICABX(5)}, NDERIV(5)1, NRAY (80}, CTROLS(160} PR2 052F
DIMENSION NLMS(iC)y LGCS{E) PRZ 092§
OATA NSIMTR/LHS, LHI, LHM, 1HT , 1HR/ . PRZ 0930
DATA NSRCCR/LHS 1 FRsLHCs1FC s LR, LRV/ PR2 93!
DATA ATABLE/IHT ,1HA J14B 4IHL J1HE 1 HS/ PR2 0932
OATA NNEPC/ 1My, 1FDy LHR/ ) PRZ 0933
DATA NCUTET/LHCs1hUy LHT 4 1FP, 14T, LHS/ PR2 €534
DATA NXFUTL/IHXeLHM 1HUs LHT ,1HL/ , PR2 0635
“DATA MMAMES/iHN, LHA LH!y LHE , 1HS/ PR2 0936
BATA NPRYTR/LhF,LhRy LAy 1Ty 1FRy 1HS/ PRZ €537
DATA NICABX/LHT »iHGriHN,3H ,1HX/ _ : ) PR2 0G3¢
DATA 1DERIV/IHD,1HE y IHR,1HI , iHV, LHS/ PR2 G939
BATA LNCS/96,97,98,93,94455,52, 100/ PR2 3940
DATA NUMS/LFQ,1FL,1F251H3 2 1F4, LHS , LHGs 1Ty LH8 s 1HO/ , PR2 0941
DATA MAST/1He/ PR2 09472
SCUIVALENCE (TIMZ,CTROLS(1)) PR2 0943
ECUIVALENCE (NCOM,NNDPDLLI), PR2 G544
EQUIVALENCE (NBLK,NIONBX{4)) PRZ 0345
NTAB=G ' PRZ 0946
NSRC=J PR2 0947
READ (APGM,24EAD=33) NRAY PR2 0948
FORMAT {ECAL) PRZ 0949
TF(LOCATE (NRAY,NSINTR,9,5).EQ.1) 30 TCO 1 PR2 5957
RZAD (NPGM:3) NRAY PR2 (551
FIRMAT (7771777748041} PRZ D752
NAC=TC BR2 0953 .
TF(NRAY (51, 5Q.NAST) NAC=160 PR2 €954
READ (NDTA»4,END=35) {CTRCLS{I},I=l,NAC) PR2 €553
FORMAT (1PSD14.7), ° PR2 0956
17 (NAC.EG.160) GO 'TO & PR2 0§57
DO 5 [=7L,L6G ) PRZ 055E
0959

PAGE QCOL



FORTRAN IV 81 RELEASE 2.0 SETuPZ DATE =, 78178 14744745 PAGE QCO0Z

0ca 6 READ {NPGVM,2) NRAY ' PR2 096¢C
0041 t 7 IFILICATE(NRAY,NSRCDR,15,6).EQ. Q) GO TO 9 PR2 0941
0042 IFILOCATE {NRAYyNTABLE»15+£).£Q.0) GO T 11 PR2 09862
£c42 IFINAC.EC.160) CC TC 8 P2 £953
0044 TF(LICATE(NRAY {NXMUTL,15,5).EC.0) GO TO 12 PRZ D964
0045 IF(LOCATE {NRAY,NNAMES, 15,5).50.0) GO TO 14 PRZ2 0905
Li4e IF(LOCATEINRAY ,NPRHTR, 15,6 ).8Q.0) GO TO 2t PR2 (S&E
£Cat IF(LOCATE {NRAY NDERIV,1546).EC.Q0)} GO TO 23 PR2 0567
0043 TF{LJCATE{NRAY,NIUNBX,13,5).EQ. Q) GG TO 25 PRZ 0968
£C49 8 TF{LOCATE [NRAY ,ACUTPT115,4).EQ0.0) GO TO 32 PR2 0659
ccss GO TO 6 PR2 057¢
VES ) 9 K=z22 PRZ 0971
0052 10 NFUL=WKCNT {NRAY.K) PR2 2972
€53 NSRC=ASRC+NHKOL PR2 0573
GCE4 IFINRAY{72).EQ.MOLK) GO TC & PR2 05174
0055 READ (MPGK,2) NRAY PR2 0975
£o5¢ IF(NRAY {56 ). NENAST) GO TO 7 PR2 0ST7é&
Cos7 K=7 . PRZ 0677
0053 GO T2 1¢C PRZ 097E
ocs3 11 NTAB=NUMBI(NRAYs25,27,K} PR2 D979
e GC TO &6 ' PR2 C53C
£oét 12 K=21 PR2 0531
0062 i3 NFOL=NCNT(HRAY,K) PRZ 982
el XNM33=XAN33+NHCL . PRZ 6933
CCs4 IFINRAY(72).EQ.NBLK) GO TC & PRz 0984
00&5 READ (NPGM,Z) NRAY PRZ 0985
Go6sé IF{NRAY{6}.NEWNASTY GO TD 7 PRZ 0986
ccet K=7 ' . PRz 0%87
00n2 GO TI 13 PR2 DTaR
0069 14  NELTS=0 ' PR2 0939
CCTd 1=21 PR2Z 055¢
oy 1 N=1 PRZ 069!
0o72 15 DO 16 J=1l,6 PR2 0992
£C73 16 LELSLJ,AELTS+1)=NELE : PRZ £593
CCT4 17 IF{NRAY(I).EC.NCCH) GO TG 18 P2 0S54
0075 LELS{NJNELTS+II=NRAY(I) PR2Z 0935
8070 TF{NRAY{I).EQ.NBLK) GO TO 19 PRZ 0996
cC17 N=N+1 P2 0557
co78 I=l+1 PRZ 0OG5E
0079 IF(E.LE.T72) GO TG 17 PR2 0999
oCcao READ (MPGM,2) NRAY PR2 1CUD
CCE: TE{NRAY(6).NELAAST)Y GO TO 20 pPR2 1C01
00382 1=7 . PRZ 1002
0CB3 GC TO 17 PRZ 1003
CCE4 18 NELTS=NELTS+1 PR2 1C04
0083 ANELTS=NELTS PR2 1035
0088 N=1 PRZ 1006
CGeT I=1+1 PR2 1627

112~

8 govd TVNIDIIO
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FORTRAN IV &1

0cas
Clgs
€csc
SC2L
0c3z
Cesa
v B
0083
CCSo
CCs?
elal-1
€c92
gion
0i01
(83 epd
Cll3
Qil4
G1d5
clve -
Cic7
oluLy .
Gic3?
Glid
011l
ci.ad
cil3
glla
0:1i5
Glie
Gl1:7
0Li3

Cils
0iz?
clel
Glaz
Cizg3
0l24
cLz

RELEASE 2.0 SETUP2

19

P

2L
22

23

24

26

27
28

29

30

DATE = T8L78 14744745

IF{I.LE.T2)} GO TO '15 '
READ (NPSNM,23 NRAY
IF(NRAY{6) . NE.ANAST) GO TO 7

1=7

GG T0 15

NELTS=NELTS+L

ANELTE=NELTS

GO 7O 6

NELTS=NELTS+1

XHELTS=NELTS

GO T3 7

K=22

NHCOL=AMNTINRAY +K}

¥NDP=XMDP+NROL

IFINRAYLTZY-EG.NBLK) GO TO &6°

READ (NPGM,2) NRAY
IFIMRAY(E) « DELANAST) GO TO T

K=7

GC 70O 22 ¢
0D 24 1=22,70
TF({LICATE(MRAY 4ANCPD 21,3} .EQ.C) XNOPD=XWNDPOD+1
CONT INUE

GC TCQ 6 . .
TE{NJAY{ 18) . EQ.NRAY(I)) GC TO &6

K=19 !
IF(NRAY (K).EC.NELK) GO TO 6

g 27 1=2+10Q

IF{NRAY{K}.EQ.NUMS{T)) GO TO 29
CONTINUG

WRITE {ANPRTy28) ARAY X

PR2
PR2
PR2
PR2
PR2
PRZ
PRZ
PR2
PRZ
PR2
PRZ
pPR2
P2
PR2
PRZ
PR Z
PRZ
PR2
PRZ

pPR2 1

PRz
PR2
P2
PRZ
PR2
PR2
PR2Z
PRZ
PR2
PR Z

FORMAT [42H #3% ERROR *%% — = INVALID RUMBER IN SIKTR, /080A1,6H CPRZ

16L=,13)
STCP 8
J=1I-
K=K+2

IF(K.GT.72) REAC (NPGM,2) NRAY
IFIK.STLT2) Kek=T2+6
IE(NRAY{K}.EQ.¥BLK) GO TO 31

K=K +2

GC TO0 30

KS8T=K

KEN=K+2

CTROLS{LGCS{J) 1=NUMBINRAY ;KST+KEN,K)
K=KEN+5

IF{X.LE.72) GO TO 2¢&

READ (NPGYM,2) WNRAY
IFINRAY(6).AELMASTY GO TO 7

K=K=T2+&

~-113-

PRZ2
PR2
PR2
PRZ
PRZ
PR2
PR2
PR2
P2
PRZ
PRZ2
P22
PR2
PR2
PR2
PR2
PR2Z

1008
1C€CS
1C61¢C
1011
1012
16x3
10.4
1215
1616
101%
1018
1019
162¢
121
1622
1c23
1024
1024
1C2¢
G627
10z8
1029
1¢3¢
1031
1032
1033
1034
1033
1034
1037
1038
1039

1¢4c.

1041
1342
1C43
1C44
1045
1046
1047
1048
1u49
1¢5¢C
1¢51
1052

1853

iGs4
1055

PAGE

0Co3


http:IF(K.LE.72
http:IF(K.ST.72
http:IF(K.GT.72
http:IF(I.LE.72

FORTRAN IV GI

013%
0136
6137
0132

0139
0149
olal
o142
0143

RELEASE 2.0

32
33
34

35
36

GO TO 26

RETURN

WRITE (NPRT,34)
FCRMAT (39H %%
STUP 3

WRITE (NPRT, 36}
FORMAT (4OH ek
SICP 8

END

SETUPZ DATE = 78178 L4/44/45

ERROR %% - =~ END OF FILE IN SIMTR)

ERROR #k% = - END OF FILE ON DTASAV)

~114~

PR2Z
PR2

PR2
PR2
pR2
PRZ
pR2

1056
1057
1052

1056

1c40
106l
1062
1062
1064

PAGE Q004



FORTRAN IV G1°

ogoL

cLcz
0003

RELEASE 2.0 TPHEAD DATE = TB.78 14/ 44445
SUBROLTIME TPHEAD . PR2
C L LLL el LCLLIDIDIDDRIDIILIIDODDIPLB22002200PR2
c PR 2
C DUMMY TPHEAD ROLTINE PR2Z
c PR2
c <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>>P%2
RETURN ° PR2
END PRZ

. =115~

1065
1966
1067
1068
1069
107¢
1671
1072

PAGE
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FORTRAN IV G1I

0001

£l
0603

RELEASE 2.0 XLOAD DATE = 78178 14/644/45
SUBRILTIND XLOAD | PRZ
¢ <L L CCECELLLLLLCKLLCECCLEIIDIIDIOIOIIIIIDIIIIIPIO0IDIDO>PR2
C PR 2
c DUMKY XLOAD ROLTINE PRZ
¢ ' , PR2
¢ <LLLLLLLLLLLLLLLCLLLLLLLLLLLLL LD DD IDD00005500000305500PR 3
RE TURN PR2
END . PR2

~116~

10732
1674
167%
1078
1077
1C7¢
iC7s
1080

PAGE GOOL



FORTRAN 1V G}

0cQl

gcoe

0003
0004
CCes
cces
0607
gL
eces

aG10

RELEASE 2.0 LCCATE DATE = 78178 l4/&4/45
FUNCTION LOCATE {NRAYNSTRyKSTReKLEN) PR2
¢ PRZ
C PO OBOLOIO OO HOOOOOOOOODOODOODOTR2
c PRZ
C LOCATE STRING [NSTR) IN ARRAY (NRAY} WITH PR2
¢ LENGTH (KLEN} STARTING AT (KSTR). PRZ
C LOCATE=C IF STRING FODUND PRZ
c LOCATE=1 IF STRING NOT FOULND . ' PR2Z
C PR2
C- CGOBOOOGBHLLOOOOOH OO ODOOIP2
¢ ' PRZ
DIMENSION NRAY(80}, NSTR{8D} PR2
€ PR2
LOCATE=1 PR2
0O 1 I=1,KLEN PR2
KSTRIVSKSTR+I~1 PR2
IFINRAYIKSTRIM) JNELNSTR{I}} RETURN PR2
CONT INUE PR2
LOCATE=0 PR2
RETURN PR2
END PRZ

=117~

1¢ca1 .

1082
1623
1084
1385
1C8e
1627
1038
208§
1¢s¢
1091
1092
€83
1094
1995
1¢9¢
10397
1698
i0%¢%
11CC
1101

PAGE
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FORTRAN 1V Gl

Q001

ccga
€CG2
v els
CCas
CCCe
0007
ocaon
cLCs
¢C1d

RELEASE 2.0 ACNT DATE = 78178 L4/44/45
FUMCTION NCNT (NRAY,NST) PR2
€ . : ) PR2
c <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>)>>>>>?>>>PR2
C . . PRZ
C COUNT NUMBER OF COMMAS+L IN ARRAY NRAY PRZ
C START ING AT NST: ) PR2
C : P2
c LR CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI DOPODDOIIDEIIIIFIBIIIIIDPIPD320PR2
c ' PRE
DIFENSICA NRAY (8D) P2
DATA ABLK/IH /sNCCM/LIH,/ . ' PR2Z
NCNT=1 ; PR2
DC 1 I=NST,72 . pRrR2
IFINRAYIL)LEQa hCEM) NCNT=NCKT+1 PRZ
IFINRAY(I).EQ.NBLK} RETURN PR2
CONT INUE pRr2
RETURN ) ’ PR2
END pR2
@v—
S5
;:vg-
Ew.
O p]
Ic5]
s B

- =118

1102
1103
11G4
11¢s
1106
1107
11C¢
11069
1117
LLil
1112
1113

iil4

111¢
LLi6
117
1118
1115

PAGE €00



FORTRAN IV GL RELEASE 2.0 NUME

gcel

0002
Qcae3
CLis
0005
€clo
ceev
ccee
elelog)
ClLy
ccil
Qciz
QcL3
CLLa
cCli5

Coae -
coL?

GC13
d013
cczo

¢C2l

OOoOO OO0

"DATE = 78178 14744145

FUNCTION NUMB {ARAY,KST,KEN, ) PR 2
PR2

L CCCCCCCCCe<CCCCCLEOOIDIDIIIIIIIIPIIPIOIIIIDIDIIISPR2
pPR2

DECODE NUMBER AT KST IN NRAY UNITL KEN PR2
' " PR2

LLLCELLL L e €L Ll LLCLECELRLCISIIIIIOISIEIIINSIDIDIIDIDINIBSSPRE
PR 2

COMMIN /TAPESZ NPRT NDTA,NPGN PR2
CIMENSION NRAY(8O1), NUMS{10) : pPR2
DATA NUNS/LED,LEL,10291H31H4Y 1HS, 1HG, 1HTy 1HBy 1HG/ a2
DATA NBLK/1H 7 PR2
NUMB= PRZ
DC 4 1=KST,KEN PR2
IF{I.LE.72) GO TC 2 PR2
READ (NPGM, 1) NRAY pPR2
FCRMAT (BGUAL) PR2
=7 ) PR 2
KEN=KEN=T2+6 PR2
CONT INUE FR2
IFINRAY (1) EQ.RELK) GO TO 4 : PR 2
DC 3 J=1,i0 BR2
IF{NRAY{I).NS,NUMS({J)) GO TO 3 PRZ
NUFR=RUNEHLO+d~1 pR2
CONTYINUE ° PR2Z
CONTINUE PR2
RETURN PR2
EnD PR2

-119-

112¢
2121
1122
1123
1124
1125
1126
1127
1124
1129
1i2c
1131
1132
1133
1134
1135
1136
1137
1138
1139
114€
1141
1142
1i43
1144
1145
1146
1147

FAGE 0001


http:IF(I.LE.72

FORTRAN 1V GL

CCoL
¢ccce

00u3
CCO4

CLes
GCCa
Q007

/
gcce
000y

€cil
001:
coi2
6C13
cel4
0015
{G1lé
ao17

GCle
CC1is

RELEASE 2.0

_nnnnonn

[ 5 B = T ]

XTABLE DATE = 78178 14744745

FUNCTICN XTABLE (TABLE,X)
IMPLICIT REAL#B (A=H,0-1), INTEGER®4 (I=N)

PR2
PR2
PRZ

HOOOOOOOOOUHIOOOOOOOHOLIIOOLOHONEHONOLHLHNPRE

FUNCTION TO PERFORM STRAIGHT LINE EXTRAPOLATICN OF TABULAR DATA

<><><><)<><><><><><>S><><><><)<><><><><><><><><)<><><)<><><><><><>

DIMENSTON TABLE( 2}

LCCP=TARLE(L)=2.

LCCK FOR INTERVAL OR EXACT VALUE OF INDEPENDENT VARIABLE
DO 4 INDX=3,L00P,2

TEST LOWeR CUORCINATE

IF{TABLE(INGX}=X) 1:2,5

TEST LPPER CGLRDINATE

IF{TABLE{INDX+7)=4) &,3,5 :

EXACT MATCH TO LOW COORDINATE - EQUAT AND RETURN
Y=TABLE{INDX+1} :

GO TO & .

EXACT MATCH TO UPPER CODRCINATE - EQUAT AND- RETURN
Y=TABLE{INCX+3)

GO TD &

CCNT INUE

TACX=LCEP-] -

PeLFORM STRAIGHT LINE EXTRAPCLATION

CALCULATE SLOPE i

SLOPR={TABLE{INCK+3 ~-TABLECINCX+1)}/(TABLE{ INDX+2)~TABLE(INDX}}
CALCULATE ¥ INTERCEPT
YINTR=TABLE( INDX+ 1) ~SLOPE*TABLEIINDX)

CALCULATS [DEPEMCENT VARIABLE

Y=SLOPSxX+YINTR

BLTPUT PERTINANT VARIABLES

XTABLE=Y

RETURN

END
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