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This paper describes the application of a reordering algorithm to the equations
of econometric models. The algorithm was propeosed in 1970 by Van der Gieasen
[5] and is here applied to the equation format required by the program for

stochastic simulation developed at the IBM Scientific Center in Pisa [1], [2].
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1. INTRODUCTION

The program for stochastic simulation of econometric models proposed in {1]
uses the Gauss-Seidal solution algorithm, but does not perform any reordering of
the model's equationa [2,p.8].

In this paper a program to reorder the equations is proposed. It must be
used as a pre-processor; lts input data set i3 the card deck (or disk file)
containing the equations of the model, as described in {2,pp.8-9]; the output is
a new card deck {or disk file) containing the same equationa in a new order.
The output data set must then be compiled and successively used as in {2],

The input requirements and the execution procedure are described in some
details in section (2.), together with an example on the Klein-Goldberger
model. A short comment on the performances of éhe algorithm is given in section
(3.}).

Details on the algorithm can be found in the paper by Van der Giessen [5].
In any case, several comment lines are inserted in the PL/1 program, thne

listing is printed in section (4.2.}, after a simplifiad flow-chart.
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2. INPUT REQUIREMENTS AND EXECUTION PROCEDURE

2.1, Input data set

It i3 a card image file.

Cards must be written in a standard FORTRAN code; in particular:

20

PORTRAN statements must be written one per card within &olumns 7 through 72.

A atatement may be continued on auccessive cards (up to 19) by placing any

character other than blank f{n column 6 of each continuation card.
On the first card of a statement column 6 must be blank.

For comments, the character C iBs placed in column 1,

Statements allowed
Statements of the form:

Y(p)=F(Y(1),....,¥(n),....)

From now on these statements will be called equationsa. The subscript of an

equation 18 the firat number in parentheses (here p}.

The subscript of the variable Y({(n) is n.

IF statements

IF (test) followed by an equation
For axample:
IF(Y(7).GT.Y(10))Y (7 =Y (10)

The subscript of the IF atatement is the subscript of the eguation.

Other requirements
Varliables to be ordered are always of the form Y{(...).
Their gubscripts form a sequence 1,2,3,...,n with n up to 500.

oOother charactexr strings including 'Y' in their expressions may be used

in the
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data.

- Blankas may be present everywhere in a card (except in column

statements) .
- There are no reetrictions about the number of comment cards.

- Several equations and IF statements may have the same subscript.

2.2, Execution procedure and example of input data set:

the Klein-Goldberger model

?7 for

In this section the PORTRAN code for the Klein-Goldberger revised model [(4)

ig displayed according to the format in [2,pp.8-9). This card-image data set ig

the 12-th file on the tape whose contents are deacribed in [2].

SUBROUTINE MODEL (Y, X,NEXO,IREAD,IC,YL,NEND,UMC,A)

IMPLICIT REAL*8 (A-H,0-Z)

DIMENSION Y (1),X(NEXO,IREAD),YL(NEND,IREAD) ,UMC(1) A(1)
MODEL KLEIN-GOLDBERGER ECONOMETRICA , 1969, APRIL

MEANING OP ENDOGENOUS VARIABLES Y (I)

Y( 1) = CD
Y( 2) = CN
Y{ 3) = RR
Y( 4) = HH
Y( 5) = IM
Y( 6) = X
Y{ 7) =8
Y( 8) = WW
Y(9) =W
Y{(10) = R
Y(11) = I
Y(12) = D
Y(13) = RS
Y(18) = PC
Y(15) = NW
Y(16) = ¥
Y(17) = P
Y(18) = SC
Y(19) = PGR
Y (20) = PGRR

MEANING OF RXOGENOUS VARIABLES X(I,IC)

X(1,IC) = WG
X(2,1IC) = PM
X(3,IC) = NG
X(8,IC) = NS
X(5,IC) = NL
x(sl IC) = TC
X(7,1C) = DU
X(8,IC) = RD
X(3,IC) = RE-1 (ONLY LAGGED IN THE MODEL)

X(10,IC) = G+E
X(11,IC) = TI

[eNeNeNoNoNe e e N Ne e M Ne Xe RN Ne Ne e e Ne e Ao Ne e e Ne Re e e Ne Ne e Ne Ne NeNe NeXe

KLEOOO10
KLE00020
KLEO0030
KLEQO0O0U40
RLEO0OOS50
KLE00060
KLEO0OO070
KLEOOOB80
KLE00090
KLEO0100
KLE0OO0110
KLEOO120
KLE00 130
KLEQQO 140
KLE0O150
KLE0O160
KLEOO170
KLE00180
KLE00190
KLE00200
KLED0210
KLE00220
KLE00230
KLE00280
KLE00250
KLE00260
KLE00270
KLE00280
KLE00290
KLE0OO300
KLE0Q0310
KLE00320
KLE00330
KLEOO340
KLE00350
KLE003J60
KLE00370
KLED0380
KLEO00390
KLE00400
KLEOOG10
KLEOOH420
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X(12,1¢) = T
X(13,IC) = SUM
X(14,IC) = CONSTANT

INVESTMENT FUNCTION (NONRESIDENTIAL) 3.14
Y(11)=,95¢YL{11,IC-1)+A{04)*(YL(6,IC-1}~-X(1,IC=-1})+
~A(45)*YL(10,IC-1)+A(46)*YL(11,IC-1}+A(47)*X{14,IC)+UMC{18)

DEPRECIATION EQUATION 3.15
Y(12)=A{48) "X (13, IC)+A(49)*X(7,IC)+A(S0)*X (14, IC)Y+UMC{15)

INTEREST RATE DETERMINATION EQUATION 3.16
Y{(13)=A{51)*X(8,IC)+A(52)*X (9, ICY+A(52}*X(7,IC}+
=A(S4)*X(14,IC)+UMC(16) :

INTEREST RATE STRUCTURE EQUATION 3.10
Y{10)=A{31)*Y{13)4A(32)*YL(10,IC-1)+A(33)*X(14,IC)+UMC(10)

NATIONAL INCOME NATIONAL PRODUCT IDENTITY 3.18. EXPLIC IN Y
Y{16)=(Y(17)*Y(6)~-Y(12)~-X{11,IC)-Y(17)*Y(18B)-
-X(6,IC)-X{12,IC))/¥{(1T)

CONSUMPTION FUNCTION (DURABLES) 3.1
Y(1)=A{1)*{Y({16)-.7*YL{16,IC~1))+{.T+A(2) ) *¥YL{T,IC-1)+A(3)
—*X {14, IC)+UMC(1)

CONSUMPTION FUNCTION (NONDURABLES) 3.2
Y(2)=A(U)*Y(16) +A(5) *YL(2,IC-1)+A(6) *X{(18,IC) +UMC(2)

INVESTMENT FUNCTION (RESIDENTIAL) 3.3

Y(3)=A(7)*Y (16)+A(8) *YL(10,XC~1)+A(9) *¥YL({3,IC-1)+A(10)*X(18,1C)

-+UMC(3)

INVESTMENT FUNCTION {INVENTORIES) SCALED BY 10. NORMALIZED FOR H

YiU)=(A(11)/10.*(Y(6)-10,*(-YL(4,IC-1})}+A(12)*YL(4,IC-1)
—¥A{13) /10*X (16, IC)+UMC(8) /10.) /{1 +A{11})
IMPORT DEMAND FUNCTION 3.5
Y(5)=A{14)*Y (6)+A(15)* (X (2,IC)-Y(17))+A{16) *YL(5,IC-1}+
—A(1ITY*X (14, IC)+UMC(5)
DEFINITION OF REAL GNP 3,17
Y(B)=(Y(1)+Y(2)+Y (1) +Y (D)
-+10.%(Y(4)-YL(8,IC-1))
-+X(10,IC)~Y(5))
PRODUCTION FUNCTION WITH SCALING BY 100 IN H. EXPLIC. FOR NW

{THE FACTOR 0.230 HAS BEEN EMPIRICALLY CHOSEN FOR CONVERGENCE) .

Y(15)=Y(15)+0.230*

—{Y(6)-(X{1,IC)+.95*{YL(6,IC~1)=-X{1,IC-1))+A(18}*(Y(11)+¥(3))

~+A(19)* ({Y(15)~-X{3,ICY+X(4,IC))~.95%(YL{15,1IC-1)-X(3,IC-1)

—+X(4,IC~1)))+A(20) /100, *%({Y{7)~ . 95*YL(7,IC~-1})+A{21}*X(14,IC)+

~UMC(6)}}
HOURS WORKED FUNCTION SCALED BY 100, 3.7

KLEQ0430
KLE0OO410
KLEQGA50
KLEQO0460
RLEQQ0370
KLEQQ480
KLEQ0490
KLE00500
RKLE0G5170
KLE00520
KELEQ0S30
KLE0OQ540
KLEQQ550
KLE00560
RLEQO0570
KLEOOSB0
KLE00590
KLEO0OQ600
KLEO0610
KLE0O0620
KLEQJ630
KLEOOG6H4Q
KLEODQ650
KLEO0660
KLEQOG 70

3.8KLECO680

KLECO0690
RIEQO700
KLEQO710
KELEO0720
ELED0730
ELE00740
ELE0OQ750
KLE0OO760
KLEQOO770
KLEOC780
KLE0O790
KLEDDOBOO
KLEOGB10
KLEDGB20
KLECOB30
KLEDOBLO
KLEOOB50

Y (7)=A(22)*100.*(Y(9)=-YL(9,IC=-1))+A(23)*100.*(X{(5,IC}-Y{15)-X(4,ICKLE0O86D

=))+A(24)*100,*X(14,IC)+UMC(7) *100,
LABOR DEMAND FUNCTION {WAGE SHARE)} 3.8

Y(8)=X{1,IC)+A(25)*(Y(6)-X{1,IC))+A(26)*(YL{8,IC-1)-X{1,IC-1))

—-+A(27)*X {14, IC)+UMC(9)
WAGE RATE DETERMINATION EQUATION 3.9
Y(9)=YL(9,IC-1)+A(28)*(X(5,IC)-Y(15)-X(b8,IC)})}+
-A{29)* (YL(17,IC-1)-YL(17,IC-2))+A(30)*X(14,IC)+UMC(9}
WAGE IDENTITY NORMALIZED FOR P 3.20
Y(17)=Y(7)*Y(9)*Y(15) /Y{B) /100.
CORPORATE SAVINGS FUNCTION SCALED BY 10. 3.11. EXPLIC. IN

Y(18)=(A(3N*{Y{(17)*Y(14)-2(6,IC) )+A(35)*(YL{17,IC~-1) *YL(14,IC-1}
-—X(6,IC-1)-YL(17,IC~1)*YL(18,IC-1))+A(26)*X(18,IC}+UMC{11))/

-Y (17N
RENTIER INCOME EQUATION 3.13. EXPLIC IN PGRR
Y{20)={A(U0)*Y (17)* (Y (11)+Y(3))+A(41)*(Y(10)-YL(10,IC-1))

-+A(42)*YL{20,IC-1)*YL{17,IC-1)+A(43)*X (18, IC)+UMC(13)}/Y(17)

DEFINITION OF PROFIT 3.19, EXPLIC. IN PGR

Y19 =(Y(17) %Y (6)-Y(12)-X(11,IC)-Y(17)*¥Y (8)-¥(20)*Y(17)) /¥ (17}

NONCORPCORATE INCOME EQUATION 13.172, EXPLIC. IN PC
Y(14)=Y (19)-10,/Y(17) *

KLEGOD870
KLEDOS8EO
KLEQ0890
KLE0Q900
KLE0G910
KLE00920
KLE00930
KLE0OQ940
ELEOG950
KLEO0960
KLE00970
KLEQ0980
KLE00990
KLE01000
KLED1010
KLEG1020
KLE0 1030
KLED10&0
KLEB1050
ELE01060

~(A (3N /10, *Y{17)*Y (6)+A(38) *(YL(1%,IC-1)-YL{14,IC~1))*YL{17,1IC-1) /KLE01070

-10.
=+A{39)/10.¢X(14,IC)+UMC(12) /10.)

KLE01080
KLE01090

CHEERARBRNEIURA R RN AT RS kTR R R RSN BB AT A RN E RN SO E R AN ENI R EAR I PRI ER I PRSI NKLREO ] 100

RETURN
END

KLEO1110
KLE01120
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To process the reordering algorithm, first of all the firat 86 cards of the data
set must be dropped, stored into a separate ffle, as well as the RETURN and END
statements. The comment card
COeO00000400000000¢060036000
is mandatory at the end of the data set and must appear nowhere else.
After these preliminary operations, INPUT FORTRAN A1 must be the CMS

ldentifier of the data set (3): the following VANDERG EXEC procedure

FILEDEF ONE DISX INPUT FORTRAN A1 (RECFM P LRECL 80 BLOCK 80)

FILEDEF TWO DISK OUTPUT FORTRAN A1 (RECFM P LRECL 80 BLOCK 80)

GLOBAL TXTLIB PLILIB

LOAD VANDERG

START

can now be usged isguing the CMS command:

vanderqg

2.3. The output data set

The output processing i3 performed by the subroutines ECRIT and IMPRIM (see
section 4,). The equationsa are written following the sequence {put in SEQ)

found by Van der Giessen's method.

All the comments preceding a statement in the {nput file are pregent in the

output flle immediately before the gtatement jftgelf.

Several statements may have the same subscript. In the output ftle they are
written in a block (inserted at the place indicated by SBEQ). Inside tha block

they have the same Bequence ax thelr relative order in the input flle.

The comment 'END OF RECURSIVE PART'® is written after the end of the recursive

equations (determined in subroutine RNG), if any.

The comment 'END OF SIMULTANEOUS PART' 1s put ijust before the' beginning of

the post-recursive part (if any).

For further details see the program listing (MAIN and subroutine RNG, saction

4,2,).
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2.4, Example of output data set:

the reordered Klein-Goldberger model

The regult of the execution of the VANDERG EXEC procadure le the creation of
the filla whoae CMS ldentifier is OUTPUT FORTRAN, containing the reordered

equations and the corxreasponding comment 1lines as follows:

C INVESTHENT FUNCTION (NONRESIDENTIAL) 3.14 OUT0D010
Y(13)=,95%L{11,IC-1)+A{U44)® (YL(6,IC-1)~X(1,IC-1))+ oUT00020
+A(B5)®YL(10,IC-1)}+A(46) ®YL{1T1,IC~1)+A(47)*X(14,1IC)+UMC{14) oUT00030

C DEPRECIATION EQUATION 3.15 OUT00040
Y(12)=A(48)*X(13,IC)+A(89) *X(7,XC)+A(50) *X {14, IC)+UMC(15) ouUT00050

C INTEREST RATE DETERMINATION EQUATION 13.16 OUT00060
Y(13)=A(51)*X(8,IC)+A(52)®X(9,IC)+A(53) *X{7,IC)+ oUT00070
+A(58)eX(14,IC)+UMC(16) OUT00080

C INTEREST RATE STRUCTURE EQUATION 3.10 oUT00090
Y(10)=A(31)*Y(13)+A(32)*YL(10,IC-1)+A(33)eX{14,IC)+UMC(10) OUT00100

Cveve END OF RECURSIVE PART 28899 OUTO00110
C WAGE RATE DETERMINATION EQUATION 3.9 oUT00120
Y{9)=YL(9,IC-1)+A(2B)*(X(5,IC)~Y(15)~X(8,1C)}+ OUT001230
+A(29)® (YL(17,IC-1)-YL(17,IC~2))+A(30)®X(18,IC)+UMC(9) OVTO0 140

C HOURS WORKED FUNCTION SCALED BY 100. 3.7 ovT00150
Y(7)=A(22)¢100.*(Y(9)-YL(9,IC-1))+A(23)%*100.%(X(5,IC)-Y{(15)-X (4, ICOUT00160
+))+A(24)*100,eX{14,IC)+UMC(7) *100. OUT00170

C INVESTMENT FUNCTION (INVENTORIES) SCALED BY 10. NORMALIZED FOR H 13,.40UT00180
Y{(4)=(A(11)/10.¢(Y(6)-10.%(-YL(4,IC-1)))+A(12})°YL(4,IC-I) OUT00190
+HA(13)/10#X(13,IC)+UMC(4) /10.)/(1.+A(11)) OUT00200

C LABOR DEMAND FUNCTION (WAGE SHARE) 1.8 oOUT00210
Y (8)=aX(1,IC)+A(25)*(Y(6)-X{1,IC))+A(26)*(YL(8,IC-1)-X(1,1C-1)) OUT00220
++A(27)*X(14,IC) +UMC(B) ouT00230

C WAGE IDENTITY NORMALIZED FOR P 3,20 ouT00240
Y(12)ayY(7)e*y(9)ey{15)/Y(8) /100. oUT00250

C IMPORT DEMAND FUNCTION 3.5 OUT00260
Y(S5)sA(18)} Y (6)+A{15) 0 (X(2,IC)-Y(IM))+A(16)eYL(S,IC-1)+ OVT00270
+A(17)*X{14,ICY+UMC(5) OUT00280

C DEPINITION OF PROFIT 3.19. EXPLIC. IN PGR oUT00290
Y(19)=(Y{17}9Y(6)=Y(12)-X{11,IC)-Y (V7)Y (B)-Y(20)°*Y(17))/Y(17) OUT00300

C NONCORPORATE INCOME EQUATION 3.12, EXPLIC. IN PC OUT00310
Y(i4)=2¥(19)-10./Y(17)¢ 0UT00320
+(A(37)/10.%Y(17)®Y(6)+A(3B) @ (YL{19,IC-1)-YL(14,IC-1))°*YL(17,XIC~1)/0UT00330

+10, ouT00340
++A(39)/10.*X(14,1C)+UMC(12) /10.) QUTDO0350

C CORPORATE SAVINGS FUNCTION SCALED BY 10. 3.11. EXPLIC. IN sC OUT001360
Y(18)=(A(34)O(Y (V7)Y (14)-X(6,IC))+A(I5)*(YL(17,IC-1)*YL(%4,IC-1) OUT00370
+-X(6,IC-1)-YL(17,XC-1)®YL(18,IC-1))+A(36)*X(14,IC)+UMC(I11))/ DUT00380

+Y (17) OUT00390

C NATIONAL INCOME NATIONAL PRODUCT IDENTITY 3.18. EXPLIC IN Y OUTO0D400
Y(16)=2{Y(17)*Y(6)-Y(12)-X(11,IC)-Y(37)*Y (18}~ OUT00410
+X(6,IC)-X(12,IC)) /Y (17) OUTO00420

C CONSUMPTION FUNCTION (DURABLES) 3.1 OUT00430
Y(1)=A{1) ¢ ({Y(16)-.7°YL(16,XC-1))+(.7+A(2))*YL(1,IC-1)+A(3) ouT00440

+OX (14, IC)+UMC (1) OUT00450

C CONSUMPTION FUNCTION (NONDURABLES) 3.2 OUT00U60
Y(2)}=A(8) *Y (16) +A(5) *YL(2,IC-1}+A(6) *X(14,IC)+UMC(2) oUT004870

C INVESTMENT FUNCTION (RESIDENTIAL) 3.3 oQUTO0kAO
Y(3)=A{7)*Y(16)+A(B)OYL(10,IC-1)+A(9)YL(3,IC-1)+A(10) *X{14,IC) OUT00R90

++UMC (3) OUT00500

C DEFINITION OF REAL GNP 3.17 OUTO00510
Y(6)={Y{1)+Y(2)+Y({11)+Y(3) OUTO00520
+410,%(Y{U4)-YL(4,XC-1)) OUTO0530
+4+X(10,IC)-¥Y(S}) QUTO00S540

C PRODUCTION FUNCTION WITH SCALING BY 100 IN H. EXPLIC. FOR NW 1.6 OUTO0550
C (THE FACTOR 0,230 HAS BEEN EMPIRICALLY CHOSEN FOR CONVERGENCE). OUT00560
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Y(15)=Y(15)+0,230¢ 0UT00570
+(Y(6) - (X(1,IC)+.95%(YL(6,IC-1)-X(1,IC-1))+A(18)*{¥Y{11}+Y(3)) 0UT00580
++A(19)* ((Y{15)~-X(3,IC)+x(8,1IC))-.95%(YL{15,IC-1)-x(3,1C-1) 00T00590
++X(8,IC-1)))+A(20) /100, * (¥ (7)-.95¢YL(7,IC~1})+A(21)*X(14,IC)+ OUT00600
+UMC (6))) OUT00610

C RENTIBR INCOME EQUATION 3.13, EXPLIC IN PGRR OUT00620

Y(20) = (A(R0)*Y (17) ¢ (Y (11)+Y(3) )} +A(B1) ¢ (Y{10) -YL{10,IC-1)) OUT00630

++A(82)®YL(20,IC-1)®YL(17,IC-1)+A(83) X (14,IC)+UMC(13}) /Y (17) OUTO0O064D

The heading statemsnts previocusly dropped, as well as the RETURN and END
statements, must be reinserted.
The data 8set sc obtained (OUTPUT FORTRAN} must ba renamed KLEINGOL FORTRAN

and compiled; simulation can then be performed as in {2,p.29).
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3. PERFORMANCES

The solution of the non-reordered Klein-Goldberger model for one vyear {for
axample 1965}, with a relative tolerance 0.1E-06 and assuming the historic&l
values of the endogenous variables as starting values of the Gausa-Seidel
procedure, requires 42 iterations.

The solution of the model, reordered as in section (2.%4.), requires 18
iterations. .

The solution of the Klein-I model, as in [2,pp.8~9), at 1941 requires 25

iterations. After reordering, the same model requires 18 iterations.

The reordering of the Klein-Goldberger model requires about 8 saconds of CPU

time on a computer IBM/370 model 168B.
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i, THE PL/1 PROGRAM

Whenever possible, within the program liating and in the flow-charts the same

variables names as in Van der Giessen's paper [5] are maintained.

The’ program:

reads the data set,

fills the structure matrix T after a syntactic analysis (research of the
sequence Y(...)) of each equation,

stores the cards in a lists structure {see later in this paragraph),
processes the Van der Giessen's algorithm,

fills the output file with the new seguence.

Details about each subroutine are given in the 1listing of the program (see

4.2.).
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o= mxoxa o= 150 T O D T 2 W N S A £ Y e T

In oxdexr to have a simple output processing, the cards are stored in this way

(a list of limts is umed):

TAB
ENTER —_—
L
['REL
NUM
TEXT
VERS ———» FOL INFO | FOL
—~LREL ENTER
S| NUM
| TEXT
(TR Sy e B T e
REL ENTER
NUM
TEXT
p— o T ol o T ror
REL “T—ENTER ENTER

The first element of TAB 1a just created to begin the main list.
In each list TEXT we have a statement (equation or IF statement} with the
comment cards coming just before this statement. Each INPO contains one card of

the statement. NUM is the subscript of the eguation or IF sgtatement.

If several statements have the same subscript, the corresponding row in T

depends on all the variables found In all the statements.



18

b,2,

Program listing

/% PROPRIETA' DELLA 1BM ITALIA «f
/* CENTRO SCIENTIFICO DI PISA */

DCL
DCL
DCL
ocL

bcL
DCL
DCL
DCL
DCL
DCL

DCL

DCL

DL

DCL
DCL
DCL

VANDERG: PROC OPTIONS{MAIN)

’

C.Blanchi, G.Calzolari

/ t.it.t*ttitiﬁ*tt.ﬁt.tiﬁt..ttl

[ anen

I DECLARATIONS

Jannn

reen)

o/

whwnf

/iiittit!iﬁtiﬂtiﬂ*ttt*..t*tlt/

RANG1 POINTER;
{AUX, Gt VE, SEQ}(500)PIC"'999";

REC (500) PIC'999"'; /+» USED TO WRITE "RECURSIVE PART' #/
IN VECTOR 'REC’ */
/* THESE ARRAYS ARE USED I N SUBROUTINE RNG

/% AUX(E) IS FILLED WHITH THE NUMBER OF '1'8 [N ROW | OF MATRIX T+/VANOO160
'GIVE' 15 FILLED WITH THE

Rl PIC'999" ; /* POINTER

/* AT THE END OF VDG ALGORI THM,
/+* VARIABLES TO BE GIVEN

/+ "SEQ' 1S FI LLED WITH THE NEW ORDER OF THE EQUATIONS

ONE FILE RECORD | NPUT;

and R.Doret

VANGOO10
YANOOD20
VANODO30
VANDDOSBD
YANOOQOS50
VANOOOGO
YANOOOT0
VANODOS0
VANOCO S0
VANOO1C0
VANOO110
YANOG120
VANCO130
VANOO14 0
*«/ VANGO150

«/VANOO170
*/ YANOO180
*/ VANOD190

VANDO200

/* FILE ONE COUNTAINS DATA 1.E, THE SET OF EQUATIONS AND COMMENTS+/ VANOO210

TWO FI LE RECORD OUTPUT;

/*AF TER PROCESSING FILE TWO CONTAINS THE RESULTS OF REORDERI NG

COM BIT(1); /» LOGICAL USED FOR THE PRINTING OF COMMENTS =/
N P1€'999', /+ NJMBER OF EQUATIONS #/

~/

CARD CHAR(80); /* CARD USED TO READ DATA +«/

I PIC'99Y, /= POINTER IN LENG

Z1 P1C'999' , EQU CHAR(7000) VARYI NG

*
’

/* BEFORE EACH 'CALL STUD' EQU CONTAINS ONE EQUATION =/
ROW PIC'999', LENG(99) PIC'999',J PIC'99092’;

/% ROW IS THE YNDEX OF ROW IN MATRIX T +/
/* LENG 1S AN ARRAY USED I N SUBROUTI NE CREATE +/
T (500,500 ) BIT; /* STRUCTURE ARRAY #/

/* THE TWO FOLLOW! NG STRUCTURES FORM LISTS TO STORE EQUATIONS

1 TAB BASED (Q),

2 MUM PIC'999', /« NUM ROW OF AN EQUATION Y(2)=,,.->NUM=2

2 VERS POINTER, /+ USED TO RECOVER THE FIRST ELEMENT OF TEXT

2 REL POINTER; /+ POINT ON THE FOLLOWING ELEMENT OF TAB

1 TEXT BASED(P),

*/

«/
«/
v/

2 I NFO CHAR(80), /+ {NFO IS FILLED WITH "A LINE OF AN EQUATION'
2 FOL POI NTER; /* PCINT ON THE FOLLOWING ELEMENT OF TEXT

DCL (qQ,P) POINTER ;

COUR1 POINTER ; /+ CURRENT POINTER IN LIST TA8 L¥)

COUR2 POINTER ; /+ CURRENT POINTER IN LIST TEXT #/
ENTER POINTER ; /+ BEGINNING OF THE LIST TAB LE
IR A e R R R N
[anwn whanf
I SUBROUTI NES */
Jenns annnf

[rrttbrkstdahrbidnbbananttnnny

PR T Y T R e R T I 2T Ty
AS 1N THE DATA AN EQUATICN MAY BE GIVEN ON SEVERAL CARDS

THIS PROCEDURE PUTS ALL THE CARDS COMPOSING AN EQUATION OR IF
STATEMENT I N THE CHARACTER STRING CALLED 'EQU'

/c
/e
/*
/*
Fi
I *
F

THE ARRAY ' LENG'

LENG(1) CONTAINS THE ROW OF THE EQUATION Y{4)=,,.=>LENG(1) =4
LENG(|} CONTAINS THE LENGTH (AFTER CANCELLI NG THE BLANKS)

OF THE I1-1 CARD OF AN EQUATION

OR

OF AN IF STATEMENT

*/
»f
ot
v/
./
*/
*/

/Qt".lii.i..-itit..ﬁit.tt'.tt'ttlil't'."'.ttl’ttl’l".ttf.l"fil'fi.',

DCL

-------------- */

K PIC'99';

LENG=0;]=2;K=72;

WVANOO220
«/VYANDO230
YANDO24LO
VANOD250
VANOD2560Q
VANOD270
YANOO280
YANOD290
VANOD300
VANOO310
VANOO320
VANOO330
VANOO3LQ
VANGO350
VANOO360
VANOD370
VANGD380
VANOD3S0
»/ YANOOLOD
*/ VANOODL1D
VANDODL 20
VANOOL3O0
VANOOL LD
YANOO&450
VANOOLEO
YANOCUTZO
VANOOL BO
YANODGSO
YANOOS500
VANODS10
YANOO520
YANOODS530
YANOOS40
YANODS550
VANDOS560
VANOOS570
VANDOS580
VANODS590
VANGOGO0O
YANOOG10
VANGOG20
YANDOG30
VANOOGLO
VANOODG50
YANDOGGD
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/* AFTER CANCELLING THE BLANKS "K' 15 ON THE LAST NONBLANK #/ VANOOB70

/* CHARACTER OF A CARD */ VANOOG680

DO WHILE(SUBSTR{ CARD,X,1)=" ') ;K=K-1;END; VANDOOG90O
/* WE PUT THE FIRST CARD OF THE EQUATION IN 'EQU’ */ VANGO700
EQU=SUBSTR(CARD,7,K-6) ; VANOO710
LENG(2) =K-6;J=K-6; VANOO720
READ FILE(ONE) INTO (CARD); VANDO?730
[=3; VANOO740
J* THE FOLLOWLI MG LOOP FINDS THE REST OF CARDS COMPOSING AN »/ VANODT50

/* EQUATION AND PUT THEM N 'EQU’ w/ VANOD760

00 WHI LE{ (SUBSTR(CARD, 1,1} ='C")&(SUBSTR(CARD,6,1)"=" ")) ; VANOOT770
K=72; YANOOT7BO
DO WHILE(SUBSTR(CARD,K,1)="' ‘) ;X=K-1:END; : VANOO790
EQU=SUBSTR({EQU,1,4) ] |SUBSTR{CARD,7,K-6); VANOD300
LENG( ) =K-6; VANCOB10Q
[=1e]l;Jm=J*K~6; VANDOB20
READ F) LECONE) I NTO (CARD); VANOO330
END; VANOQBLO
END CREATE; VANOQBS50
VANDDZ60O

AR R AR A R R A R R A A S A A A RN IR AR A AR RN B AR A AR NIRRT E R AN R RO ww ] VANOORTZ0
/* WHEN WE HAVE FOUND A STRING 'Y(,..)', "COD'LOOKS FOR »/ VANOOS 80
/* THE | NDEX BETWEEN PARENTHESES AND PUT IT IN 'Z1' ./ VANODES90
/tw.tttttt.*iittittntttttiinti.tttt.tttttti*ttt-*ttttitttw[ VANOOSOOD
f M e «/ VANDO310
C0D: PROC(L); VANOOS20
JU——— e m e ] VANDOS930
DCL Z4 CHAR(2); VANOOIGLO
DCL (L,K) PIC'9999'; VANDOI950
K=i; VANOO960
/* WE LOOK FOR RIGHT PARENTHESIS OF Y( ) w/ YANCQO970

DO WHI LE{SUBSTR(EQU,K,1)"=")') ;KeK+1;END; VANOO980
K=K-1; VANDO0990
/* WE ARE BETWEEN THE PARENTHESES OF Y( JAND WE LOOK FOR =/ VANO10CQ

/* THE FIRST DIGIT OF THE | NDEX STARTING FROM THE RIGHT */ VANO1010

DO WHILE(SUBSTR{ EQU,K,1)=' '} ;K=K~1;END; VANO1020
/* WE EXAMINE IF THERE ARE ONE OR TWO DIGITS IN INDEX w/ VANOL1O30

/* AND FI1LL *Z1' COMSEQUENTLY . »f VANO1040
IF((SUBSTR(EQU,K-1,1)=" ') |{SUBSTR{EQU,K-1,1)="("'}) VAND1050
THEN Z1="00' | ISUBSTR{EQU,K , 1}; VAND1060
ELSE IF((SUBSTR({EQU,K-2,1)=" ") I(SUBSTR(EQU,K-2,1)="("')) VANC1O70
THEN Z1="Q'|{SUBSTR(EQU,K-1,2); VANC1080

ELSE Z1=SUBSTR(EQU,K-2,3); VANDO1090

END COD; YANOL100
VAND1110

S A AR A AR A AR IR A B RN AR AR AN R AR TR AR R AN IR RSO N R AN RN RN RN TR o] YAND2120
/* THIS SUBROUTINE FILLS A ROW OF STRUCTURE ARRAY 'T' ./ VANO1130
/* THE EQUATION TO DEAL WITH IS IN "EQU’ «f VANG1140
/tttt'ilttlntittictitﬁnﬁtt.ﬁtttltt.ﬁtttit't.lttt‘tt’tt'tt*tnt/ VANO1150
J o m e e «f VANO1160
STUD: PROC{M3) ; VANDO1170

e */ : VANO1180
DCL{M1,M2,M3)P1C'3999",Z2 CHAR(1), VANO1190
COL PIC'999"; VANO1200

/* COD(M3 ) GIVES US THE ROW TO FILL IN MATRIX 'T! »f VANO1210

CALL COD(M3) ;ROW=Z1;LENG(1)=ROW ;M1=M3+3; . VAND1220
DO WHI LE{M1<J); /= J I NDICATES THE END OF 'EQU' &/ VANDO1230
IF{SUBSTR{ EQU,M1,1)="Y') THEN VANO1240
/* WE HAVE FOUND THE CHARACTER 'Y', WE LOOK IF THERE IS «/ VANO1250

/* THE FOLLOWE NG SEQUENCE : Y(....) ./ VANO1260

DO ;M2 sM1+1; VANO1270
DO WHILE (SUBSTR(EQU,M2,1)=" ') :M2=M2+1;:END; VANO1230
IF( SUBSTRCEQU,M2,1) ='(') THEN VANG1290
Do ; VAND1300
Z2=5UBSTR(EQU,M1~-1,1); VANO1310
FPFQCZ2 =" ") 1022 ='» ) {72 ='4+') (22 ='-"} (22 ='(") VANO1320
[(Z2='f')|(Z2="=")) THEN VANO1330

/* WE HAVE FOUND A STRING 'Y(...)' IN EQU. 'COD' GIVES THE «/VANO1340

/* COLUMN [NDEX 'COL' AND WE DO T{ROW,COL)='1"B */ VAKOL1350

Do ; VANO1350
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CALL 'COD(M1); VANO1370
COL=21;T(ROW,COL)="1'B; VANO1380

M1=M1+3; VAND1330

END; VANO1400

END; VANO1k10

END; VANC1k20
M1=M1e¢1; VANO1L430
£END; VANOIKAD
END STUD ; VANO1k50
. . VANO 2460
FALIR I AR A 2 R A R A R R R A AR A Y Y A R R LR L AR A A AL R L e Y LYy VANOIK70
/' ECRIT' PRINTS THE EQUATION WHOSE INDEX 1S ORD(Y(ORD)=,,..) =/ VAND1k80
/* |N THE SAME WAY AS IT WAS GIVEN |IN DATA */ VANOILS0
Ry ey R Y YY) VYANO1500
e s L LE L DL L P T w/ VANG1510
ECRY T: PROC(ORD, RANG) ; VANO1520

J W o o/ VANO1530
DCL RANG POINTER ;: /e USED TO PRINT SEVERAL LIST HAVI NG SAME [NDEX «/ VANO15&D
DCL ORD P} C'999"'; VANO1550
COUR1=RANG; /= RESEARCH OF | NDEX ORD BEGINS AT ADDRESS RANGe/ VANG1560
D0 WHILE((COUR1->NUM~=DRD)&( COUR1™=ENTER)) ; VANO1S70
COUR1=COUR1-)>REL; VANO1580
END; VANG1590
JF( COURI=ENTER) THEN GOTO TERM; VAND1600
COUR2=0DUR1->VERS ; VANO1610
/* WE ARE ON THE RIGHT ADDRESS,WE WRITE THE FIRST CARD =/ VANG16120
WRITE FILE(TWO) FROM{COUR2->| NFO); VAND1630
/= THE FOLLOW! NG LOOP WRITES THE REST OF TEXT e/ VANO1640

DO WH!LE(COUR2->FOL™=ENTER) ; YANO1E650
COURZ =COURZ->FOL:; VANO1660
WRITE FILE(TWO) FROM(COUR2-)>INFO); VANO1670
END; VANO1680
TERM: END ECRIT; VANO1690
VANO1700

[--.1--Qa.-..-.-.--c.a.---.-.--.-'--‘t‘aa-.-qa.toc.-cn.--..a../ VANO1710
/e« THIS SUBROUTINE STORES AN EQUATION IN THE SAME WAY AS «/ VANO1720
/« 1T WAS READ IN ORDER TO HAVE A SIMPLE PRINTING. THIS IS «/ VANO1730
/* DONE WITH A LIST STRUCTURE e/ VANO1740
/QQ‘..QQ.'Qt'....i0ic.iti.tti.i.tili.'itll.it.itat‘t..t..-..../ YAND1750
Jom=-mmm e 7 VAND1760
ST:PROC; VANO1770
Jemmmmm e ») VANO1780
OCL CARD1 CHAR(RO), VANO1790
POS P1C"9999', /» 1 NDI CATES POSITION IN STRING 'EQU"' o/ VANO1800

R Pl C'99"; VAND1810

/* PROCESS| MG OF THE FIRST CARD OF AN EQUATION OR )F STATEMENT. o/VAND1BZ0

/* FIRSTLY WE EXAMINE IF COMMENTS HAVE BEEN ALREADY PUT «/VYAND1830

/= IN A LIST TEXT : IF COM="'0'B (ND COMMENTS) WE CREATE A MNEW =/ VANO1840
/* LIST TEXT(Y1) OTHERWISE WE CONTINUE THE LIST ALREADY BEGUN(Y2)=/VANO1850

CARD1a=' ' ; V NO1860
CARD1 =" '| ISUBSTRUEQY, 1, LENG(2)); VANO1870
IF (COM='0'B ) THEN GOTO YI1; VANO1830
ELSE GOTO Y2; VANO1830
Y2: COUR1-)>NUM=LENG(1); VAND1900
ALLIDCATE TEXT SET (P); vV MN01910
COUR2->FOL=P; VANO1920
P->1 MFO=CARD1; VANO1930
P->FOL=ENTER; VANO 1340
OUR2 =P ; VANO1350

POS =LENG(2)+1; VANO 1360
GOTO Y3; VANO1970

Y1: ALLOCATE TAB SET (Q); VANO1930
COUR1->REL=Q; , VAN01990
Q->REL=ENTER; VANO2000
Q-> NUM=LENG(1) ; vAND 2010
COUR1=Q; VANO2020
ALLOCATE TEXT SET(P); YAND2030
COUR2 =P; VANO20K0

Q- > VERS=P; VANO2050

P~>1 NFO=CARD1 ; VANO20G0
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P->FOL=ENTER; YANO2070
POS=LENG(2)+]; VANO2080
Y3:R=3; VANO2090
/* LOOP TD CONTINUE THE LIST 'TEXT® UNTIL THE END OF #/ VANOZ2100
/* THE EQUATION «f VANO2110
DO WHILE (POS<J); VANO2120
CARD1="* !, VANDZ130
CARD1=" +' | SUBSTR(EQU, POS,LENG({R)); VAND21LO
ALLOCATE TEXT SET(P); VANDO2150
COUR2->FOL=P; VANOZ160
P-> INFO=CARDI; VANO2170
P->FOL=ENTER; VANO2180
COUR2=P; VANO2190
POS=PQS + LENG(R); VAND2200
R=R+1; VAND2210
END; VAND2220
END ST ; VAND2230
VANQ2240
/tttttetttttiitttt*tititttittttt'tittt'tttt'tit**tttti*itf VANO2250
/* THIS PROCEDURE RECOGNIZES IF WE ARE ON A STATFMENT «/ VANQ2260
/* Y( )= OR AN'IF STAT'C IF(..,....) ).AFTER THERE L¥4 VANG2270
/+ 1S A SPECIAL TREATMENT FOR EACH KIND OF STATEMENT . f YANO2280
jh*atgt*tttttttttihtt.*ﬁh*t*nﬁtittt*itttt*tttttttttttitt./ VANOZ2290
foomm o e w/ VANG2300
TESTY:PROC ; VAND2310
[ mm e — e *f VAND2320
DCL PEQU PIC '9999°',/« PCINTER IN STRING £QU wf VANO2330
NPC PIC '999'; /e« USED TO TEST A NUMBER OF PARENTHESIS v/ VANO2340
JF (SUBSTR(EQU,1,1) =%Y') THEN VANO2350
/* WE ARE ON AN 'I|F STAT' VANQ23560
Do; VANO2370
PEQU=1; VANO2380
/* WE LOOK FOR THE LEFT PARENTHESIS OF Y{ ) ./ YAND2390
DO WHILE{SUBSTR(EQU,PEQU,1)"="{"); PEQU=PFQU+1; END; VANO24LOO
/* PEQU IS ON THE FIRST PARENTHESIS */ VANDZ410
NPC=1 ; PEQU = PEQU + 1; VANGO24L20
DO WHILE(NPC™=0) VANO2430
/* WE LOOK FOR THE END QOF TEST IF BY COUNTING THE PARENTHESES «/VANO24LLO
/* WITH NPC */VANOZL450
IF (SUBSTR(EQU,PEQU,1)="{") THEN NPC = NPC +1; VANQ2ZLED
ELSE IF (SUBSTR{EQU,PEQU,1)=*)"') THEN NPC = NPC -1; VANO24L7D
PEQU=PEQU+1; VANO2480
END; VANDO2LSAO
PEQU = PEQU +1; VANO2500

/* WE LODK FOR THE FIRST CHAR ' ' FOLLOWING THE END OF TEST #/VANG2510 -
DO WHILE (SUBSTR(EQU,PFQU,1)=' ') : PEQU = PEQU +1; END; VAND2520
IF ((SUBSTR(EQU,PEQU,2)="Y (') (SUBSTR(EQU,PEQU,2)="'Y ")) THEN VAND2530
/% THE STAT FOLLOWING IF(..} IS Y( )=s.. WF HAVF TO TREAT «/VANO254LD
/* EQUATION IN STUD(PEQU) PEQU IS NOW ON 'Y' OF Y( ) */VAND2550
CALL STUD(PEQU); VANO2560
ELSE VANO2570
/* THERF 1S NOT Y(.)= AFTER "IF (...)"' SO WE HAVE JUST TO =»/VANO2580
/* STORE THIS STATE WITH 999 IN 'NUM' OF LIST 'TAB' */VAND2590
f* WHICH MEANS THAT THIS STATE WILL BE PRINTED AT THE LRD «/VAN02600
LENG(1)=999; VAND2610
END; . VANO2620
ELSE DO; VAND2630
/v THE STATEMENT 1S 'Y(..)=_.... ' WE TREAT IT (N STUD (1) =/ VANO26LO
CALL STUD{1) ; N=N+1 ; END ; VANO2650
END TESTY ; VANO2660
VANDZ2670
A R R R R AN R R R A R AR R A AR R AN R AN R R AR RO AR A AR KRN R R AR RN R AR AR A ww ] VANDO2680
/* ORDERING OF THE EQUATIONS FOLLOWING 'VAN DER GIESSEN HETHOD' «/ VANO2690
R O e R P R e e L Ny VAN02700
Jamm e e o/ ‘ VANO2710
RNG: PROC ; VAND2720
[fHmmsman —————- */ VANDZ2730
DCL IT BIT(1); VANOZ740
DCL A PIC'999', /+ POINTER IN VECTOR "AUX' =/ VANO2750

G PIC'999!, /« POINTER IN VECTOR 'GIVE' »/ VANO2760
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S PIC'999", /» POINTER IN VECTOR 'SEQ' o/ YAND2770

K PIC'999", /» POINTER 1M THE CURRENT ROW OF 'T! o VANO2780
(1,J4) PIC'999' ; VANO2730

/* INITIATION OF VECTOR ‘AuX' »/ VANO2800

A=1; VANO2810
DO WHILE(ACeN); VANDO2220
G=05S=); ’ VANO2830
DO WHILE(S{=N); . . VANO2B40
IF(T(A,S)="'1"B) THEN G=G+1; - VANO2850
Se§+1; VANRO2860
END;AUX(A)}=G;A=A+1; END} VANOD2870

/¢ WE WANT TO SEPARATE THE RECURSIVE OF THE SYSTEM FROM THE o/ VANO2880
/+ SIMULTANEOUS PART. IN MATRIX 'T', 'RECURSIVE VARVABLES' / VAN02890
/¢ HAVE NO '"1'B IN THEIR COLUMN.IN THE FOLLOWING LOOP WE */ VAND2900
/* LOOK FDR SUCH VARYABLES AND PUT THEM IN VECTOR 'REC'. «/ VAN02910

Rl=1; REC(1)=1; VANO02920
DO A=1 TO N; VANO2930
G=0;S5=1; YANO29h0
DO WHILE(S<=N); VAN02950
IF (T{S,A)="'1"8) THER Q=G+]1; VANO2960
S=S8¢]1; . VAN02970
END; VANO2980
tf G=0 THEN DO; VAN02890
REC{(R1)=A; R1=R1+I ;END; VANO03000
END; VANO3O10
ful;G=]1;S=]1; VANO3020
IT='0'8; VAND3030
X10:A=1; VANO3040
/* X11 TEST TO FIND '0' IN VECTOR 'AUX' WMICH MEANS THAT */VAR03050

/* THE CORRESPONDING VAR(ABLE MUSY BE PUT IN ‘SEQ’ */VANO30D60

X11:)F (AUX(A)=0)THEN GOTO X20; VANO3070
A=As]; VANO3080

IF (A<=N)THEN BGOTO X11; VANO3090

/v WE WENT TO SEPARATE VARIABLES INDEPENDANY FROM ENDOGENOUS ¢/VANO3100
/* VARIABLES FROM THE OTHER VARIASLES. WE KNOW THATY THESE 2 /VANO3110
/* VARIABLES ARE PUT IN ‘SEQ' AT THE BEGINNING OF THE ALGO »/VANO3120

/¢ RITHM(IT='0"8) .50 WE CAN EASILY FIND TH!S SEQUENCE OF */YANO3130

/* VARIABLES AND THEN WRITE A COMMENT OF OUR CHOICE IN THE */VAND3140

/= RIGHT PLACE OF THE OUTPUT FILE «/VAND3150

IF ()T='0"B) THEN VANOS160
Do; VANO3170

IF (S>1) THEN VANO3130

00; YAKO3190
ALLOCATE TAB SET(Q); VANO3200
COURI->REL=Q; Q->REL=ENTER; Q->NUM=SEQ(S-1); COUR1=Q; VANO3210
ALLOCATE TEXT SET (P): YANO03220
COUR2=P; VAND3230
Q->VERS=P ; VAND3240
P->INFO ='Cwene END OF RECURSIVE PART ssase!, VANO3250
P->FOL=ENTER; : VANO3260

END3 VANO3270

END; VAND3280
IT='1"By VAND3290

/* X30 RESEARCH OF THE FIRST ( IN VECTOR 'AUX! o/ VANRO3300

X30:A=]} VANO3310
"X31:(F (AUX(A)=]) THEN GOTO XkO; VANO03320
AsAel; VANO3330

IF (AC(=N) THEN GOTO X31; VANO33&0
X50:1a1+1; VANO3350
GOTO X25; VANO3360

/» X&D RESEARCH OF THE FIRST ) IN ROW 'A' OF THE MATRIX 'T' «/VANO3370

X40:K=1; VAND3380
Xel:JF (T(A,K)='1'B) THEN GOTO XEO0; VAND3390
KeaKel; YANO3A00

IF (X<=N) THEN GOYOD Xkl; VAND3&10

/" WE HAVE FOUND A '1'B IN COLUMN K ROW A. XBO WE ADD COL'A' TO«/VANO3K20

/e COL'K' AND ALSO MODIFY 'AUX' AFTER THIS OPERAT(ON «/VANO3&30

X60: DO B=1 TO N; VANO3KAD
IFCCT(B,X)="0'8B)A(T(B,A)~"1"B)) THEN VANDY&50

0O, VANO3460
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AUX(B)=AUX(B)*1; VANO3&70
T(8,X)="1'8; VARO3A S0
END; VANO3490
END) VANO3500

/* RESEARCH OF A '1'B (N THE D{AGONAL OF MATRIX *'T! o/ VANO3510
X70:Jd=1; VANG3520
X71:1F (T(J,J)=*1"'B) THEN GOTO X80; VANO3S30
Jadel; VANO3540

IF (J<=N) THEN GOTO Xx71; VANO3SS0
IF(t=1) THEN GOTO X35; VANO3560

/* WE HAVE ALREADY FOUND ONE OR MORE '1'8 IN ROW A. THEIR =/ VANQO3S570
/* TREATMENT HAS BEEN DONE. WE RESEARCH THE FOLLOWING '1'B. »/ VANO3580

Xh5:K=Kel} VAND3590
Xh6:IF(T(A,K)a"1'B) THEN GOTO X60; VAND3600
KmKel; VANO3610
IF(K<=N) THEN GOTO Xi6; VANO3620
/* WE HAVE ALREAOY TREATED ONE OR MORE 'I' |N VECTOR e/ VANO3630

/e AUX. WE RESEARCH THE FOLLOWING ‘1 e/ VANO3640
X35:A=Ae]; VANG365¢
X36:1F (AUX(A)=1) THEN GOTO X&O0; VYANO3B60
A=A+l; VANO3670
{F(A<=N) THEN GOYO X36; VANO3S680
GOTO X50; VANO36S0

/= WE HAVE FOUND A VARIABLE TO BE GIVEN., SO WE DELETE THE «/VANO3T700

/e CORRESPONDING COLUMM J, WE PUT THIS VARIABLE IN °*GIVE® */VANO3710

/* AND ADJUST 'AuXx' */VANO3720
X80:A=1; VANO373D
X!l:IF(Y(A‘J)-'O'B) THEN GOTO X82; VANO3740
T(A,J)='8'B; VANO3750
AUX(A)=AUX(A)-1; VAND3760
X82:A=A+1; VANO3770
IF(A{=N) THEN GOTO X81; VANO3700
GIVE(G)=J; VANO3790
G=Gs1; VANO3200
1F{I=1) THEN GOTO X10; VANO3810
la)-1; VANO3820
GOTO X30 ; . VAND3830

/* WE HAVE FOUND A ROW 'A' WITH AUX(A)=0, WE PUT THIS VARIABLE ¢/VANGIS8AQ

/* IN VECTOR 'SEQ*, WE DELETE THE CORRESPOMDING COLUMN IN «/VANO3S850

/* MATRIX "T' AND ADJUST 'AUX' ¢ /VANO38EOQ
X20:SEQ(S)=A; VANO3870
AUR(A)=5300; VAND3880
S=Se¢l; VANO3390
Jel; VAND3D900
X21:1F (T(J,A)="D"'B) THEN GOTO X22; VANO3910
T(J,A)="0"B; VAN03920
AUX(J)=AUX(J)-1; VANO3930
X22:Jade]; VANO3940
[F(J{=N) THEN GOTO X213} VANG3950

/* X215 TEST TO KNOW |IF THE SEQUENCE IS FINISHED o/ VANO3960
X25:IF(S=N¢1) THEN GOTO FiN ; VANO3970
ELSE GOTO X10; VANO3980
FIN:END RNG; VANG3990
VANOANOOO

/.0-.0.0.0..-Ioba.no-ﬂ-taaan0-.t.aaa-aai.QQQQ..Q-...QQOQQQQQttO../ VANO&O10
/¢ YHIS SUBROUTINE SEARCHS IF 'IN' IS ONE OF THE COMPONENTS OF o/ VAN0&4020
/e VECTOR 'REC'. If YES TROUVE=1 ELSE TROUVE=D ./ VANOL O30
/....-.-.aa-----....--aa'a't.ocatt--toooatnoaoonoto.oo---lana‘-oo/ VANCLO&O
JO@mmmmmmre——meme e */ VANOLOS5O
COMP:PROC{N); VAND&OGO
O DY VANO&O70
DCL IN PIC'999°, VANCK O8O
R2 PIC'999°, VANO4 090
TRAOUVE PIC'S’; VANOS&100
TROUVE=0; R2=1y VANO&110
DO WHILE (R2<R1); VANOK120
IF (REC(R2)=tN) THEN DOs; TROUVE=1; R2=R1; END; VANOA130
ELSE R2=R2+1; VANOAM140
EMD; VANOA1SD

RETURN(TROUVE) s VANOG 160



[P e Y L . S
O - L e T

WG COMPj VANDRLTD
VANDRIRD
ferprssssnnsasssdrannadirisrrEaviisiii vk e eeEdiessderseEeReEvEna R en ) VANOR 190
f* THIS SUBRDUTINE WRITES IN THE OUTPUT FILE ALL THE LISTS "TERT' «f VANDW 10D
f* WAWING THE SAME (MDEX "WuW® [N THE LIST "Tas", =f VAEOATLD
R P P P ) YANONIZID
i e === f VARDN T30
IEPFR i PROCINDIC]); YANONIND
finmsssssssnrssnrrssnsnsaidf WANON]SD
BEL IWDIC PFIC 999" YANONTED
RANGI=ENTER-2REL; VANORITD
f WE LOOE |F THERE |5 SORE- THAN ONT LIST WITH THE wf VARONTND
Fe SAMF "mpm*' AND WE CALL FCRIT AS MANY TIMES AS MECESSARY VANONTTD
DO WeILEIRANG] “=~ENTER); WANONIDD
CALL TCRITCimDIE, RAMGL ) ; WwANONI1D
IF [COURL==TMTER) THEN RANGI=COURI->REL; WANGNIZD
fLSE RANGI=ENTER; WANOW 330
imby WANONIRE
IND IR WANOR 35D
LLLLLEET |
fessssssasdassaReReRdRnER R s R R e R e wANGN TR
feeum wmww | VANBKIRD
fm MAIN PROCEDURE & f LLLER ]
fanss LTy, VANGRWOE
fEsssassnssssRRERar R AR AR RERRRRREREe WAHORK]A
WANOWKZD
Jo INITIATION =/ VANON&YD
ALLOCATE TAR SETIOQ); VANORGED
ENTER={; VANOK&SD
COuRl=a; VANONWED
O=-REL=ENTIA; WANORWTD
T-'ﬂ'liﬂiﬂ: VANDRWAD
COM="B"@ YANONLSD
QOFEN FILECONE] IMPUT; WANORSDD
OFEN FILE(TWO) OUTPUT; VANONS 18
ACAD FILECONE) INTO (CARDD; VANDES T
Je LOOP TO FIMD THE EOUATIONS, STORE THEM AWO FILL MATRIE "T" =/ WVANORSYD
OM CHOFILECOME) GOTO SUIT YANOLERD
LOOP:;IF (SUBSTRICARD,1, H-"t I THEN VANDRSSD
o1 1 VANDARLED
f* WE AR OW A COMMENT CARD,.COM="0'8 MEARS THAT =/ WANDES TR
J*= THIS |§ THE FIRST COMMEWT CARD COMING AFTER = YANORSRD
Jo AN FOUATION OR IF STATEMENT S0 WE CREATE w WANORS9O
Jo & MOW LIST TEXT AND REGIN IT WITH THIS CARD =f WANOMNEDD
IF (COM="8°B) THEN WEAHENETD
oo WANORETD
ALLDEI.'I'I TAN EFT(QD; vAmGu g1
COURL=»REL=0; Q-3>REL=ENTER;COURI=0; COM="1"N; WhESRELD
ALLOCATE TEET SITIPI; WaWAuESD
COuURZ=F; G=3VERS=F; PF=-3INFO=CARD; P->FOL-ENTER; WANOREED
[ND; VANGLETD
ELSE WAMONERD
Fo Wi CONTIMUE THE "COMMENT LIST ° ALREADY BEGUN wf VANGEETD
oo; WANGN TRO
ALLOCATE TEXT SET(P); Vamos 710
COUNE=3FOL=P; WAMOATID
P=3 | NFO=CARD VANOATID
P=3FOL=ENTERY WAMO&TAD
COuURI=F; VANDATSD
END; WANOLTED
READ FILECONE) INTO (CARD) ; VANOATTO
EMD; VAMONTRD
ELSE VAMDA TG
Ju WE ARE WOT ON A& COMMENT S0 WE HAVE TO DO THE WHOLE TREATMEMT ii::-::::?:

0
:.ll.l. CREATE} WANBREID
CALL TESTY; VANOAA3D
EALL 5T; VANOQWB&D
T WANORESE
WANOREBGD

END};
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GOTQ LOOP; VANOMRSTO
/+ ORDERING OF EQUATIONS «/ VANOLS20

SULIT:CALL RNG; VYANO& 290
/o WE DO SEQ(N+1)=999 TO PRINT (F STATEMENT WITHOUT +«/ VANOAIDOD

/= EQUATION Y(..)=,, AFTER TEST IF ~f VANDSLS1D
SEQ(N+1)=999; VANDA920

/* PRINTING OF VECTORS 'GIVE' AND 'SEQ* s/ VANONS3D

PUT SKIP LIST{'GIVE', "SEQUENCE'); VANOL 94D
PUT SKIP LIST(' ' ); VANORISD
DO I=1 TO N; ) VANCA9B0
PUT SKIP LIST(GIVE(1),SEQLI)); VAND&970
END: VANOA 980
/* PRINTING OF THE EQUATIONS WITH NEW ORDERING #/ VANOL950

DO I=~1 TO Ne¢l; VANOSO0DD

/* FIRST WE LOOK IF THE VARIABLE(SEQ(I)) BELONGS TO THE =/ YANOS010
/* 'RECURSIVE PART' OF THE SYSTEM.IF YES({COM(SEQ(I))=1 wf VANOS020
/*= 1T WILL BE WRITTEN LATER,OTHERWISE(COM(SEQ(1))=0) IT =/ VANDOS030

/* 1S WRITTEN AT ONCE, -/ YANOSOMD
IF (COMP{SEQ(!))=0) THEN YANO5050
CALL I1MPRIM(SEQ(I)); VANOS5060
END; VANGSG70

/= R1>Y MEANS THAT THERE ARE SOME EQUATIONS IN °RECURSIVE «/ VANOS5080
/* PART' OF THE SYSTEM, THESE EQUATIONS ARE IN VECTOR 'REC' =/ VANOS5090

/* WE PUT THEM IN THE OUTPUT FILE 'TwO' «/ YANOS5100

IF (R1>1) THEN VAND5110
DO; . VANOS5120
CARD="' *; VANOS5130
CARD="Cae END OF SIMULTANEQUS PART eas'; VAKOS5140
WRITE FILE(TWO) FROM (CARD); VANO5150
DO I=1 TO R1I-1: VANOS5160
CALL IMPRIM(REC(1)}; VANDS5170
END; VANOS5180
END; VANOS5190
CLOSE FILE{ONE); VANQ5200
CLOSE FILE{TWO); YANO5210

END VANDERG; VANO5220
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