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Mathematical Ekpression of Thinking Process and Computer Simulation

By Takeshi CHUSHO

It seems that functions of consciousness and association in thinking process
are essential. Therefore the former having concentric operation is expressed as
'a power function and the latter having diffusible operation , as d linear func-
tion. So a thinking model has been designed so that a state vector is alternate-
| ly transformed by these functions. Primely useing this model the expressions
of personality and mental Condition, and of aphasia have been attacked,

: analysis
Next , computer simulations of the learning process in the various discussuons ,

the growing course of the thinking process and the predicting process by Delphi

method , have been pursued,

Unfortunately the first attempts have not reached to the satisfying results

» however the second have given successful results.
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HARP 5020  COMPILED LIST L2TEACHER

- EXTERNAL FORMULA NUMBER - SOQURCE STATEMENT - INTE

INTEBER A(1U 1n) 8(10 10) PA(lU) PB(lO).QA(lu) 08(10):0(10 10)
DIMENSION MA(1n),MB(10),JAB(40), JAC(40).JQA(40) JEA(40).IFM(4) WJFM
1(4) LFM(4)
CY= ALOG(lOD 0)
DO;ZGO_LL=1,10_
I1ST=10
KLAB=1000
KLAC=1000
KIQA=1000
READ(S, 201)8 A
FORMAT(2012)
DO 291 1=1,10
D0.292 J=1,10 .. .
C(I,J)=A(1,J)
CONTINUE .
CALL TESTB(B)
WRITE(6.,209)
FORMAT(lH .33HLEARNED MATRIX B OF THE DIFFUSION)
DO 80 1=1,10
WRITE(6, 210)(8(1 J) J=1 10)
FORMAT(1H ,1014)
CONTINUE
DO 290 ML=1,10
WRITE(6,207)
FORMAT(1H ,33HLEARNED MATRIX A OF THE DIFFUSION)
DG 75 J=1,10
WRITE(6,208) (A(I,J),J=1,10)
FORMAT(1H ,1014)
CONTINUE
TEST A AND B8 BY L03
LAB=0
LAC=0
1QA=0
ALE=0.0
DO 295 I=2,10
DO 294 J=1,]-1
LABSLAB+(A(I,J)=-B(I,J))uw2
LAC=LAC+(A(I, ) ~-C(1,J))ux2
IGA=SIQA+A(T, J)#n2
IF(ACTI,J), NE u) ALE= ALE+FLOAT(A(I J))*CX%(CY ALOG(FLOAT(A(I J))))
K=11-1
L=11~J
LAB=LAB+(A(K,L)-B(K,L))#s2
LAC=LAC+(A(K,L)-C(K,L))=#2
IGA=IQA+A(K,L)#=2
IFCACK,L).NE, (1) ALE= ALE+FLOAT(A(K L) )Y#CX#(CY~ ALOG(FLOAT(A(K L))))
CONTINUE
CONTINUE
LAB=SQRT(FLOAT(LAB))
LAC=SQRT(FLOAT(LAC))
1QA= SQRT(FLOAT(IQA))
JAB(ML)=LAB
JAC(ML)=LAC
JAA(ML)Y=TQA
JEA(ML)=ALE A
IF(LAB.NE,KLAB) GO TO 281
IF(IGA.NE.KIGA) GO TO 281



281

65

70
60
2910
282

203

202
296

" HARP 5dédevCOMbiLED

"E*fééﬁxtwfaﬁﬁhLXmNbﬁééawumwwwuu

LIST

IF(LAC.NE.KLAC) GO TO 281

CIsT=EML

GO TO 282

CONTINUVE

KLAB=LAB

KLAC=LAC

KIQA=]QA

CALL TESTA(A) .
DISCUSSION MTL10303
DO 60 L=1,10

DO 65 I 1,10

PA(]

Nt N N N Nt Nt

t2Zununuun

Ccoccc:

CONTINVE =
PB(L)=100
MB(L)=3
QB(L)=100

DO 70 N=1,10 .

CALL DISCB(A,PA,PB,QA,MA)

CALL TEACH(B.,PB.PA,GB,MB) . ..

CONTINUE
CONTINUE
CONTINUE
CONTINUE
WRITE(6,203)

L2TEACHER

'SOURCE STATEMENT -

FORMAT(1H1,10X,2HAB,8X, 2HAA,8X,2HQA»8X, 2HEA)

DG 296 I=1,1ST

WRITE(6,202) I,JAB(I),JACCI),JQACI),JEACT)

FORMAT(1H ,12,4(120))
CONTINUE

DO 295 I=1,]ST
MAB=JAB(1)/4
MAC=JAC(I) /4
MEA=JEA(]) /25
IF(MAB.EQ,0) MAB=1
IF(MAC.EQ.D) MAC=1
IF(MEA.EQ.0) MEA=1
IF(MAB.GT,120) MAB=12p
IF(MAC.GT.120) MAC=120
IF(MEA.GT,120) MEA=120
IFM(1)=5H(1H ,
IFM(2)=1BTOD(MAB)
IFM(3)=2HX,
IFM(4)=4H1H=)
WRITE(6,IFM)

JFM(1)=5H(1H+,

JFM(2)=1BTOD(MAC)
JFM(3)=2HX,
JFM(4)=4H1HA)
WRITE(6,JFM)
LFM(1)=5H(1H+,
LFM(2)=1BTOD(MEA)
LFM(3)=2HX,
LFM(4)=4H1HX)

INTE.



'HARP 5020  COMPILED LIST  L2TEACHER
EXTERNAL FORMULA NUMBER -  SOURCE STATEMENT - INTE

NRITE(6:LFM)
295 CONTINUE
280 CONTINUE
- SToP
END

VARIABLE LL  APPEARS AT LEFT SIDE OF SYMBOL '=' , READ OR ASS]GN
STATEMENT, BUT .IS NOT USED ANYWHERE. . o i T

ERROR 216, LEVEL 1, = __.

VARIABLE N = APPEARS AT _LEFT SIDE QF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT 1S NOT USED ANYWHERE.

ERROR 216, LEVEL 1.



HARP 5020 COMPILED LIST D1scs
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE!
SUBROUTINE DISCB(A,PA,PB,Q,M)
INTEGER A(10,10),PA(10),PB(10),Q(10),S(10),T
DIMENSION M(1D)
DO 11 I=1,1n o
IF(M(D).EQ.3) GO TO 31
S(1)=0.. _
DO 12 J=1,10
12 SCI)=SCI+ACI, N #(Q(J)Y+PB(J))
IF(M(]I).EQ,2) GO TO 33
M¢e1d=o0 . S e e
GO TQ 32
.31 S¢1)=0
M(1)=2
PACI)=D = - . S
GO TO 32
33 S(1)=S(1)/2
M(I)=1
32 CONTINUE S e
11 CONTINUE
T=0
DO 13 1=1,10
CSCI)=S(I)#wu2/10
T=T+S(I)
13 CONTINUE
T=7/10
IF(T.EQ.0) GO TO 39
DO 14 [=1,10
Q¢1)=10=#S(I1)/7
MT=T
IF(QCI).LT.50) GO TU 34
Q(1)=100
M(1)=3
PA(CI)= 100
DC316 J=1,10
IF(M(J). EQ 2) GO TO 36
GO TO 38
36 A(TsJ)=ACT,J)+2
T=0 L
DO 350 KA=1,10
350 T=T+A(KA,J)
DO 355 KA=1,10
- 355 A(KA,J)=A(KA,J)=100/T
38 CONTINUE
16 CONTINUE
34 CONTINUE
T=MT ,
14 CONTINUE
- GG TO 41
39 DO 17 1=1,10
17 Q(1)=0
41 RETURN
END



HARP 5020 COMPILED LIST TEACH
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE!
SUBROUTINE TEACH(A,PA,PB,Q,M)
- INTEGER A(10,1n),PAC10),PB(10),0(10),S¢(10),T
DIMENSION M(10)
DO 411 I=1,310 . 4
IF(M(I).EQ.3) GO TO 431
5¢(1)=0
DO 412 J=1,10
Coveerepennnnsenas NEXT VARIABLE.....
412 S(I)=SCII+A(T,J)#(Q(J)+PB(J))
IF(M(I).EQ.2) GO TO 433
M(1)=0
.. .GO.TO 432
431 S(1)=0
Mery=2 . S
PA(CL)=0
o G0 TQ 432
433 S(1)= S(I)/Z
M(I)=1 _
432 CONTINUE
411 CONTINUE
T=0
DO 413 I=1,10
S(1)=S(1)=#42/10
 T=T+S(])
413 CONTINUE
T=T/4.0 _ _
IF(T,EQ.0) GO TO 439
00 414 I=1,10
QCI)=10#SCi)Y/T
MT=T )
IF(QCI).LT.50)G0 TO 434
GW(1)=100
M(I)=3
PA(1)=100
434 CONTINUE
T=MT
414 CONTINUE
. GO TO 441
439 DO 417 I=1,10
-417 Q(1)=0
441 RETURN
END



HARP 5020 COMPILED LIST  TESTA
EXTERNAL FORMULA NUMBER -  SOURCE STATEMENT - INTEF
SURRGUTINE Fest O e
TEST BY T03
INTEGER A(10,10),Q(10),5(10),T

DIMENSION M(10),ME(10) . .
DO 87 1=1,10

87 ME(1)=0
DO 85 MM=1, 10
DO 90 U=, 000
M(J)=0
Qe =0 .
90 CONTINUE
Q(MM)=100 _
DO 81 N=1,10
DQ 82 I1=1,10 . .. S e e N
IF(M(I).EQ, 3) GO TO 71
S(1)=0 . _

DO 83 J=1,10
SEI1)=SCI)+ACT, ) #Q(J)

83 CONTINUE
IF(MCI).EQ,2) GO TO 72
GO TO 73

71 S(1)=0
M(1)=2

. .60 70 73 B

72 S(1)=s(l)/2

73 CONTINUE

82 CONTINUE
T=p , )
DO 84 I=1,10
S(I1)=S(I)=u2/10
T=T+S(1)

84 CONTINUE
T=T/10
IF(T.EQ.0) GO 70 85
DO 86 1=1,10
QC1)=10=SC1)/T o
IF(Q(I).LT.50)680 TO 74
G¢1)=100
M(])=3
IF(I,EU.MM) GO TO 74
ME(MM)=1004N+]
G0 TO 85

74 CONTINUE

86 CONTINUE

81 CONTINUE

85 CONTINUE
WRITE(6,300) ME

300 FORMAT(iH ,33X,7HANSWER=,1014)

RETURN
END



87

90

83
71

72
73
82

84

74
86
81
85

300

' HARP 5020  COMPILED LIST

" EXTERNAL FORMULA NUMBER
SUBROUTINE TESTB(A) o
TEST. BY. T03

INTEGER A(10,10),0(10),5(10),T

DIMENSION M(10),ME(10).
DG 87 I=1,10
ME(1)=0 .
DO 85 MM=1,10
DO 90 J=1,10
M(J)=0

Q(J)=0
CONTINUE
Q(MM)=100
DO 81 N=1,10
DO 82 i=1,10

IF(M(1).EQ.3) 60 TO 70

S(p)=0 ..

DO 83 J=1,10
SCIN=S(I)+A(I,J)=Q(J) .
CONTINUE
IF(M(I).EQ.2) GO TO 72
GC T0 73

S(1)=0

M(I)=2

GO TOo 73
S(1)=S(I)s2

CONTINUE

CONTINUE

T=

DO 84 I=1,10
S(1)=S(1)#=2/20
T=T+5(1)

CONTINUE

T=T7/10

IF(T.EQ.0) GO TO 85

DG 86 I=1,10
Q(I)=10+S(I)/T ,
IF(QCI).LT.50)G0 TO 74
Q(1)=100

M(1)=3

IF(I1,EQ.MM) GO TO 74
ME(MM)=100#N+1

GO TO 85

CONTINUE

CONTINUE

CONTINUE

CONTINUE v
WRITE(6,300) ME
FORMAT(1H ,33X,7HANSWER=,1014)
RETURN

END

TESTB

SOURCE STATEMENT

INTER



HARP  5ngu COMPILED LIS

" EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE

C-FROM BOY TO YOUTH BY MAN----=
INTEGER A(10,306),B(16,30),PA(1u),PB(10),8AC10),QB(1U),C(10,10)
T DIMENSTON MA(2:),MB(10),JAB(40),JAC(40),JGA(40),JEACAU), IFM(4),JFV
1(4),LFM(4)
Cx=1.C/ALOG(2. 1)
CY=ALOG(10u,0) . . . .
DO 280 LL=1,1%
. 18T=40
KLAB=1000
CAALE=4400.0
KIQA=1000
READ(5,201)B,A
T201 FORMAT(2012)
DO 291 I=1,1u
DG 292 J=1,140
292 C(1,Jd)=A(],J)
291 CONTINUE
_ CALL TESTB(B)
WRITE(6,209)
209 FORMAT(1H ,33HLEARNED MATRIX B OF THE DIFFUSION)
DO 80 I=1,1n
WRITE(6,210)(B(I,J),d=1,10)
210 FORMAT(1H ,»1014)
80 CONTINUE
DO 290 ML=1,4:
‘ WRITE(6,2067)
207 FORMAT(1H ,33HLEARNED MATRIX A OF THE DIFFUSION)
D0 75 I=1,in0
WRITE(O:2L3) (A(I:J),Jd=1,10)
... 208 FORMAT(1H ,1014)
75 CONTINUE
...C... _YEST A AND B BY LDS
LAB=0
LAC=(
TGAzG
ALE=0.U
DO 93 TER T
DG 294 JU=1,1-%
LABSLAB+(ACI, N -B(I, Yy ee2
LAC=LAC+(A(I,J)=C(I,J))=e2
CIGA=TQAYA(T, U w2
[FCACT,J) . NE,it) ALE=ALE+FLOAT(A(I,J))=#CX#(CY-ALOG(FLOAT(A(I,J))))
Ke11l~-1
L=11=-J
- LAB=LAB+(A(K,Y-B(K,L))unp
LAC=LACH+(A(K,L)-C(K,L))nup
[QA=IQA+A(K, L) #=2
. JFCACK,L) .NE.1") ALE=ALE+FLOAT(A(K,L))#CX#(CY~ALOG(FLOAT(A(K,L))))
294 CONTINUE ™
293 CONTINUE
LAB=SQRT(FLOAT(LAB))
LAC=SGRT(FLOAT(LAC))
IGA=SGRT(FLOATC(IQA))
 JAB(ML)=LAB
JAC(ML)y=LaAaC
JOA(ML)I=] QA
JEA(ML)=ALE
IF(LAB.NE.KLAB) GO TG 281




RRE ST SOWE (LR LIS
" EXTERNAL FORMULA NUMBER =~  SOURCE STATEMENT

CIF(IQA.NE.KIGA) GO TO 281

IF(ALE.NE.AALE) GO TO #81

C1ST=ML

GG T0 282

L CONTINUE

KLAB=LAB
AALE=ALE

KIQA=1QA

CCALL TESTA(AY

DISCUSSION MTL310n303

DG 60 L=1,19

eE

70

6

2990

282

203
DO 296 1=1,1ST

202

DG 70

\CALL TEAEH(B,PB,PA,»QB,MB)

DO 65 I=1,10

PACI)

(>}

>

~~

—

jv -~
W nun

=X
>
—~
—t
~

MB(I)=u

CONTINUE
PB(L)=100
MB(L)=3
QB(L)=100 S
N 1o1l
TSTBTA:PA,PB,GA,MA

CONTINUE
CONTINUE
CONTINUE

CONTINGE ~

WRITE(6,203) :
FORMAT(1H1,10X, 2HAB,8X, 2HAA, 8X, 2HQA»BX» 2HEA)

WRITE(6,202) 1,JAB(T),JACCI),JUACT),JEACT)
FORMAT(1H ,12,4(120)) . .

296

CGNTINUE
DO 295 I=1,I1ST
MAB=JAB(1)/4

 MAC=JOA(1)/3

MEAZJEA(]) /25

_ IF(MAB.EQ,U) MaAB=1

IF(MAC.EG.0) MAC=1
IF(MEA.EQ.U) MEA=1
IF(MEA.GT.119) MEA=119
IF(MAC.GT.119) MAC=119
IF(MAB.GT.119) MAB=119
IFM(1)=5H(1H ,

CIFM(2)=1BTOD(MAB)

IFM(3)=2HX,

1FM(4)=4H1H+)

WRITE(O, IFM)

C JFM(1)=5H(1H+,

JFM(2)=1BTOD(MAC)

O JFM(3)=2HX,

JFM(4)=4H1HA)

CWRITE(6,JFM)

LEM(1)=5H(1H+,

LFM(2)=IBTOD(MEA)

LFM(3)=2HX,



'HARP "Sp20  COMPILED LIST
TR F RO NORBER " SO0RCE STATERENT = INTE

R R SRRy
WRITE(6,LFM) ]
ey G G ONTINE e e
280 CONTINUE e

220 CONS . .
BN e e i e

VARIABLE LL °  APPEARS AT LEFT SIDE OF SYNBOL '=' , READ OK ASSIGN
TS TATEMENT, BUT TS TNOT USED ANYWHERE.

S ERROR 246 LEVEL .

VARTABLE N APPEARS AT LEFT SIDE OF SYMBOL '=' , READ Ok ASSIGN
STATEMENT, BUT 1S NOT USED ANYWHERE.

-....ERROR 216, LEVEL 1.




C..

" HARP  bg2n  COMPILED LIST

T "EXTERNAL FORMULA NUMBER -~

- SUBROUTINE TEACH(A,PA,PB,G,M)
INTEGER A(1i,201),PACLN),PB(10),Q(10),S(1u),T
T DIMENSION M(14)

DC 411 I=1,10

CIF(M(ID.EQ.3) GO TO 431

S(I) G
DO 417 J=1,10

ceesesnes o NEXT VARIABLE...

41d S(I) S(I)+A(I JY#PB(J)

431

“asy”

432
411 CONTINUE

413

434

414

439

417

447

IF(MCI).EQ.2) GO TO 433
M(I)=6
GO T0 452

MCOI)=1
CONTINUE

T=u

DO 418 I=1,1u
S(I)=S(I)ys#u2 /10
T=T+SC1)
CONTINUE

T=7/14

CIF(T.EG.0) GO TO 439

DO 414 I=1,14
Q(I)=1064S(1) /T

MT=T

IF(Q(1).LT.50)G60 TO 434

Q€1)=100

MOI)=

PACIN=100

CONTINUE

T=MT
CONTINUE

GO TU 441

Do 4¢7 I=1,:x10
Q(1)=0
RETURN

END

 TEACH

“SOURCE STATEMEN

.. I ——

INTE!



HARP bp2u T COMPILED LIST

TEXTERNAL FORMULA NUMBER

" SUBROUTINE TESTA(A)

CINTEGER AC(360,16),0010),5(10),T

TEST BY TGS

DIMENSION M(149),ME(11)

DO 87 l=1i,1

8/

90

ME(I)=U

DO 85 MM=1,10

DU 94 J=1,1b

M(JI=0

aedI=6
CONTINUE

 R(MM) =100

D081 N=1,iu

DO 82 1= 1,1

~EE

IF(M(I).EQ.3) GO TO 71
scry=e

D0 83 J=i,a1n
SUII=SCII+A(T,J)#Q(J)
CONTINUE

IF(M(I) EQ.”) GO 10 72

G0 TO 73

71

g

75
82

S(1J)=u

M(I)=2

GO TO 79
S(1Y=S(1)/2
CONTINUE
CONTINUE

T=0 .
DO 8B4 I=1,21
S(II=5(1)wuiz/i

T=T+S(1)
84

CUNTINUE N
T=7710

[F(T.EQ.0) GO TO 85

" DO 86 T=1,10

QUI)=10=S(1) /T

CIFCQCIY.LT.50) 60 7074

Qe1)=100

MUY ES

JIFCI.EQ.MM) GO TO 74

"ME(MM) 100=N+1

7
86

81

85

5800

GG TO 85

CONTINUE

CONTINUE

CONTINUE

CUNTINUE

"WRITE(6,300) ME

FORMAT (1H ,33X, 7HANSWER=,1014)
RETURN '

END

TESTA

~ SOUKCE STATEMENT

INTE#



o

500

HARP

502 COMPILED LIST

" EXTERNAL FORMULA NUMBER

TEST BY TO

SUBROUTINE

TESTBC(A)
S

TINTEGER AC10,10),Q(1u),8(20),T

87

9y

as

71

e
73

82

DIMENSION

Do 87 I=1,
ME(I)=u

DO 85 MM=1
Do 98 J=1,
M(J)=0
QCyr=u
CONT INUE
Q(MM)=290
DO 61 N=1

DO 8z 1=1,
IF(M(1).EQ.3)

S(1)=40

DO 63 J=1,
SC(I)=S(1)+
CONTINUE

IF(M(I) . EQ,

GO 10 73
S(I)=0
M(1)=Z

60 TG 79
S(I) S(I) /.
CONTINUE
CONTINUE
T=0p

DO 84 [=1,

CS([)=S(I)w

84

74
86

81

85

T=7+5(H
_CONTINUE
T=7/716
IF(T.EQ.0)
DC 86 I=1.,
QCI)=10=S(
IF(OCI).LT.
E(1)=1ug0

MTYE

IF(1.EU. MM
ME (MM) =100
GO TO 8%
CONTINUE
CONTINUE

M1 ) . ME(Ly)

1t

'1“
1n

P!
21
GO 70 71
ld‘

AT, )+=Q0Y)

2) GO TO 72

(

iu
“Z2/14

GO TO 8%
10

1) /7

51)60 TO 74

) GO T0 /74
#N+ |

CONTINUE

CUNTINUE
WRITE(6,30
FORMAT(1H

RETURN
CEND

) ME

# 33X, THANSWER=

»1014)

TESTB

" 'SOURCE STATEMENT

INTEH



THARP 5020 COMPILED LIST  DISCB

TEXTERNAL FORMULA NUMBER - SOURCE STATEMENT

SUBROUTINE DISCB(A,PA,PB,»Q,M)

INTEGER A(1i, ﬂu),PA(lO) PB(L0),QC1U),S(10),T
DIMENSION M(1it)

D0 $0 I=1,i6

TF(M(I).EQR.3) GO TO 1

s(py=0

DO 35 J=1,10

‘Q“...‘."l...'. L] NEXT VARIABLE.IQ.‘

35 S(I)-b(I)*A(I N#(Q(II+32PB(J))
IF(M(1).EQ.2) GO TO 2
M(1)=0
GO TO &
1 DO 18C J=1,10
IF(PB(J).NE.211)GO TO 180

Cevevovonoranennes s NEXT VARIABLE. ...

ACJ DI=ACI, 1) 42

T=9
DO 185 KA=1,1v
T=T+A(KA, 1)

- 185 CONTINUE
DO 190 KA=1,1n
, A(KA» I)=ACKA, 1)#100/7
190 CONTINUE
60 T0 9¢
180 CONTINuUE
90 S(I)=0
M({I)=2
GO TO o
e S(I)= S(I)/d
CoMI) =1
S CONTINUE

S BORTTROE
T=0)
DG 40 1=1,18
Covvvarvvsnoannns s oNEXT VARIABLE....,
S(I)= S(I)**)/?ﬂ
o T=ET+S(D)
40 CONTINUE
SI=1/1u o
IF(T.EQ.0) GO TO 9
DG 45 I=1,11
QCII=24+SCI) /T
MT=T

Coevernoncecoeeonan s NEXT VARIABLE.. ...

IF(ACI).LT.506)60 TO 4
QCI)=200
PA(I)=100
M(T)=3
4 CONTINUE
T=MT
4% CONTINUE
GO TU 9%
9 DO 199 I=1,1n
199 ac1y=0 - -
9% CONTINUE
- RETURN"
END

INTE



zggigéj) HARP 5020  COMPILED LIST L3TEACHER
EXTERNAL FORMULA NUMBER  ~  SOURCE STATEMENT - INTEF

C-FROM BOY TO YOUTH BY TEACHER-----

201

292
291

209

210
80

207

208
75

294
293

INTEGER A(10,10),B(10,10),PA(10),PB(10),0A(10),GB(10),C(10,10)
DIMENSION MA(10n),MB(1n),JAB(40),JAC(40),JGCA(40),JEA(40),IFM(4),JFM

1(4),L.FM(4)

Cx=1,0/AL0OG(2.0)
CY=ALOG(100.0)
DO 280 LL=1,10
1ST=10
KLAB=1000
KLAC=1000
K1QA=1000
READ(5,201)8B, A
FORMAT(2012)
DO 291 1=1,10
DO 292 J=1,10
C(1,Jd)=ACI,J)
CONTINUE

CALL TESTB(B)

WRITE(6,209)

FORMAT(1H ,33HLEARNED MATRIX B OF THE DIFFUSION)
DO 80 I=1,10

WRITE(6,210)(B(1,J),J=1,10)

FORMAT(1H ,1014)

CONTINUE ,

DG 290 ML=1,10

WRITE(6,207)

FORMAT(1H ,33HLEARNED MATRIX A OF THE DIFFUSION)
DO 75 I=1,10

WRITE(6,208) (A(IrJ)IJ=1'10)

FORMAT(1H ,1014)

CONTINUE

TEST A AND B BY LG3

LAB=0

LAC=0

1QA=0

ALE=0.0

DO 293 1=2,10

DO 294 J=1,1-1

LAB=LAB+(A(I,J)-B(l,Jd))un2
LAC=LAC+(A(],U)~C(],J))nu2

IQASIQA+A(CT, ) #u2

IFC(ACI,J) NE. D) ALEzALE+FLOAT(ACTI,J))#CX%(CY-ALOG(FLOAT(A(I,J))))
K=11-1

L=11-J

LAB=LAB+(A(K,L)-B(K,L))su2
LACSLAC+(A(K,L)-C(K,L))=#2

TQAZTQA+ACK, L) aup

IFCACK,L) JNE, D) ALE=ALE+FLOAT(A(K,L))=#CX#(CY~-ALOG(FLOAT(A(K,L))))
CONTINUE

CONTINUE

LAB=SQRT(FLOAT(LAB))

LAC=SQRT(FLOAT(LAC))

IQA=SQRT(FLOAT(IQA))

JAB(ML)=LAB

- JAC(ML) =L AC

JAA (ML) =1QA
JEA(ML)=ALE
IF (LAB.NE.KLAB) GO TO 281



HARP 5020 COMPILED LIST L3TEACHER
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTEF

IF(IQA.NE,KIQA) GO TO 281
IF(LAC.NE.KLAC) GO 710 281
1ST=ML

GO TO 282

281 CONTINUE
KLAB=LAB
KLAC=LAC
KIQA=]GQA
CALL TESTA(A)

DISCUSSION MTL103D3
DO 60 L=1,10
DO 65 I=1,10
PACI)=0
PB(I)=0
GA(1)=0
GB(I)=0
MA(T)=0
MB(I)=0
65 CONTINUE
PB(L)=100
MB(L)=S
@B(L)=100
LX=0
DO 70 N=1,10
CALL DISCUS(A.PA,PB,QA,MA,LX)
CALL TEACH(B,PB,PA,QB.MB)
70 CONTINUE
60 CONTINUE

290 CONTINUE

282 CONTINUE
WRITE(6,203)

203 FORMAT(1H1,10X,2HAB,8X,2HAA,8X,2HQA,8X, 2HEA)
DO 296 I=1,]ST
WRITE(6,202) 1,JAB(1),JAC(I),JQACI),JEA(])

202 FORMAT(iH ,12.,4(110))

296 CONTINUE
DO 295 I=1,]1ST
MAB=JAB(I1)/4
MAC=JAC(1)/4
MEA=JEA(L) /25
IF(MAB.EQ.0) MAB=1
IF(MAC.EQ.0) MAC=1
IF(MEA.EQ.0) MEA=1
IF(MAB.GT.120) MAB=12u
IF(MAC.GT.120) MAC=12:
IF(MEA.GT.120) MEA=12«
[FM(1)=5H(1H ,
IFM(2)=1BTOD(MAB)
IFM(3)=2HX,

IFM(4)=4H1H+)
WRITE(6,IFM)
JEM(1)=5H(1H+,
JFM(2)=IBTOD(MAC)
JFM(3)=2HX,
JFM(4)=4H1HA)
WRITE(6,JFM)
LFM(1)=5H(1H+,
LFM(2)=IBTOD(MEA)



HARP 5020 COMPILED LIST L3ITEACHER

EXTERNAL FORMULA NUMBER - SOURCE STATEMENT -

LFM(3)=2HX,
LEMC4)=4H1HX)
WRITE(6,LFM)
295 CONTINUE.
280 CONTINUE
STOP
END

VARTABLE LL APPEARS AT LEFT SIDE OF SYMBOL '=!'
‘STATEMENT, BUT IS NOT USED ANYWHERE.

-ERROR 216, LEVEL 1.

VARIABLE N APPEARS AT LEFT SIDE OF SYMBOL '=!'
STATEMENT, BUT IS NOT USED ANYWHERE.

~ ‘ERROR 216, LEVEL 1.

INTER

» READ OR ASSIGN

» READ OR ASSIGN



HARP 5020 COMPILED LIST TEACH
" EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTER

SUBROUTINE TEACH(A,PA,PB,Q-M)
 INTEGER A(10,10),PA(1i),PB(10),Q(10),S(10),T
DIMENSION M(10)
DO 411 I=1,10
IF(M(I).EQ.3) GO TO 431
S(11)=0
DO 412 J=1,10
C_uot"'tn'QOPGQO_QDONEXT VARIABLEO.._’Q
412 S(1)=S(I)+A(I,J)#0(Y)
IF(M(1).EQ.2) GO TO 433

431 S(1)

w

433 S(1)
, M(1)=1
432 CONTINUE
411 CONTINUE
T=0
DO 413 1=1,10
S(I)=S(I)##2/10
T=T+S(1)
413 CONTINUE
T=T/10
IF(T.EQ.0) GO TO 439
DO 414 I=1,10
Q(1)=10%SCI)/T
MT=T
IF(Q(1).LT.50)G0 TO 434
Q(1)=100
M(I)=3
. PA(I)=100
434 CONTINUE
e TEMT
414 CONTINUE
GO TO 441
439 DO 417 I=1,10
417 Q(1)=0
441 RETURN
END



SUBROUTINE DISCUS(A,PA,PB,Q,M,LX)
INTEGER A(10,10),PA(10),PB(10),Q€10),S(10),T
DIMENSION M(10)
DO 601 I=1,10
IF(PB(I),NE.10n) GO TO 6U1
IF(LX.EQ,0) GO TO 6n3
J=LX
ACI»J)=A(],J)+2
T=0
DO 350 KA=1,10
350 T=T+A(KA,J)
DO 355 KA=1,10
355 A(KAJ)I=A(KA,J)#100/T7
603 LX=1
, GO TO 602
601 CONTINUE
LX=0
602 CONTINUE
RETURN
END




HARP 5020 COMPILED .LIST TESTB
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTER

SUBROUTINE TESTB(A)
TEST BY T03
INTEGER A(10,10),Q(140),S(10),T
DIMENSION M(10),ME(10)
DC 87 1=1,10

87 ME(I1)=0
DO 85 MM=1,10
DO 90 J=1,10
M(J)=0
Q¢J)=0

90 CONTINUE
Q(MM)=100
DO 81 N=1,10
DO 82 1=1,10
IF(M(I).EQ.3) GO TO 71
S(1)=0
DO 83 J=1,10
SCI)=SCI)+A(T,J)*QCY)

83 CONTINUE
IF(M(1).EQ.2) GO TO 72
GO TO 73

71 S(1)=0
M(1)=2
GO TO 73

72 -S(1)=S(1)/2

73 CONTINUE

82 CONTINUE
T=0 -
DO 84 1=1,10
S(1)=S(I)#+%2/10
T=T+S(1)

84 CONTINUE
T=T/10
CIF(T,EQ.0) GO TO 85
DO 86 1=1,10

CQC1)=102S(1)/T o
IF(Q¢I)..T.50)G0 TO 74
@¢(1)=100
M(I)=3
IF(1.,EQ.MM) GO TO 74
ME(MM)=100aN+]
... GO TO 85

74 CONTINUE

86 CONTINUE

81 CONTINUE

85 CONTINUE .
WRITE(6,300) ME

300 FORMAT(1H ,33X,7HANSWER=,1014)
RETURN
END



HARP 5020 COMPILED LIST TESTA
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTER

SUBROUTINE TESTA(A)
TEST BY T03
INTEGER A(10,1n),Q(10),S(10),T
DIMENSION M(10),ME(10)
DO 87 1=1,10

87 ME(I)=0
DO 85 MM=1,10
DO 90 J=1,10
M(J)=0
Q(JI=0

90 CONTINUE
Q(MM)=100
DO 81 N=1,10
DO 82 I=1,10
IF(M(I).EQ.3) GO TO 71
S(1)=0
DO 83 J=1,10
S(I)=S()+A(I,H)=Q(Y)

83 CONTINUE
IF(M(I).EQ.2) GO TO 7%
GO TO 73

71 S(1)=0
M(I1)=2
GO TO 73

72 S(1)=S(I)/2

73 CONTINUE

82 CONTINUE
T=0
DO 84 I=1,10
S(I)=S(I)#«2/10
T=T+S(1) '

84 CONTINUE
T=7/10
IF(T.EQ.0) GO TO 85
DO 86 1=1,10
Q(I1)=10=S(I1)/T
IF(QCI).LT.50)G0 TO 74
Q(1)=100
M(1)=3
IFCI.EQ.MM) GO TO 74
ME(MM)=100%N+]
GO TO 85

74 CONTINUE

86 CONTINUE

81 CONTINUE

85 CONTINUE
WRITE(6,300) ME

300 FORMAT(1H ,33X,7HANSWER=,1U14)

RETURN
END



87

90

83

71

72
73
82

84

74
86
81
85

300

HARP 5020 COMPILED LIST

EXTERNAL FORMULA NUMBER

SUBROUTINE TESTB(A)
TEST BY TO03

INTEGER A(10,20),Q0040),S€(10),T
DIMENSION M(10),ME(10)
DO 87 1=1,10

ME(I)=D

DO 85 MM=1,10

B0 90 J=1,10

M(J)=0

Q@(yr=0

CONTINUE

QG{MM)=100

DO 81 N=1,10

DO 82 1=1,10
IF(M(I).EQ.3) GO TO 71
S(1)=0

DO 83 J=1,10
S(I)=S(I)+A(I,J)Y=Q(Y)
CONTINUE

IF(M(1).EQ@.2) GO TO 72
GO 70 73

S(1)=0

M(1)=2

GO TO0 73

S(1)=S5(i)/2

CONTINUE

CONTINUE

T=0

DO 84 I=1,10
S(1)=S([)#x2/10
T=T+S(1)

CONTINUE

T=T/10

IF(T,EQ.0) GO TO 85

DO 86 I=1,10
QC1)=10#S(1)/T
IFCQCI).LT.50)G0 TO 74
QC1)=100

M(1)=3

IF(I,EQ.MM) GO TO 74
ME(MM)=100+N+1

GO TO 85

CONTINUE

CONTINUE

CONTINUE

CONTINUE

WRITE(6,300) ME
FORMAT(1H ,33X,7HANSWER=,1014)
RETURN

END

TESTB

SOURCE STATEMENT

INTER



\SLIY

HARP 5020  COMPILED LIST DISL13L1S
"EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE

C-FROM YQUTH TO MAN BY FRIEND-----

292
291

207

208
75

294
293

INTEGER A(10,10),B(10,10),PA(10),PB(10),QA(10),QB(2U),C(10,10),D(1

10,10)

DIMENSION MA(1n),MB(10),JAB(40),JAC(40),JBD(40),J0A(40),JQ0B(40),JE

1AC40), JEB(40), IFM(4),JFM(4),KFM(4),LFM(4),MFM(4)

CX=1,0/AL0G(2.1)

CY=ALOG(100.0)

DO 280 LL=1,10

IST=10

KLAB=1000

KLAC=1000

KLBD=1000

KIQA=1000

K1@B8=1000 ‘

READ(5,201) C,»D

FORMAT(2012)

DO 291 I=1,10

DO 292 J=1,10

ACI»J)=C(I,J)

B(1,J)=D([,J)

CONTINUE

CONTINUE

DO 290 Mi=1,10

WRITE(6,207)

FORMAT(1H ,33HLEARNED MATRIX A OF THE DIFFUSION,47X»3SHLEARNED MAT
iRIX B OF THE DIFFUSION)

DO 75 [=1,10

NRITE(6’208)‘(A(IDJ):J=1010)1(B(1vJ)vJ=1110)

FORMAT(1H ,1014,40X,1014)

CONTINUE

TEST A AND B By LO0O3

LAB=0

LAC=0

LBD=0

1QA=0

1aB=0

BLE=0,0

ALE=0.0

DO 293 I=2,10

DO 294 J=1,1-1

LAB=LAB+(AC(I,J)-B(l,J))un2

LAC=LAC+(A(I,J)=C(I,J))»%2

LBD=LBD+(B(1,J)-D(1,J))uu2

1QASIQA+A(T, J) 502

1GB=1QB+B(]1,J)#22

IFCACL,J),NE,0) ALE=ALE+FLOAT(A(I,J))uCX%(CY-ALOG(FLOAT(A(I,J
IF(B(I,J).NE.0) BLE=BLE+FLOAT(B(I,J))#CX+(CY-ALOG(FLOAT(B(I,J
K=11-1

L=11-J

LAB=LAB+(A(K,L)-B(K,L))##2

LAC=LAC+(A(K,L)-C(K,L))un2

LBD=LBD+(B(K;L)"D(K’L))*“’2

IQA=TQA+A(K, L) #%2

1QB=1QB+B(K,L)#%2

IFCACK,L).NE. D) ALE=ALE+FLOAT(A(K.L))*CX*(CY-ALOG(FLOAT(A(K;L))))
IF(B(K,L) . NE.O) BLE=BLE+FLOAT(B(K,L))#CX«(CY-ALOG(FLOAT(B(K,L))))
CONTINUE ’ '
CONTINUE

1))
1))



281

65

70
60
290
282

204

270

HARP 5020

COMPILED

LIST

"EXTERNAL FORMULA NUMBER

LAB=SQRT(FLOAT(LAB))
LAC=SQRT(FLOAT(LAC))
LBD=SART(FLOAT(LBD))
IQA=SQART(FLOAT(IQA))

JAB(ML)=LAB
JAC(ML) =LAC
JBD(ML)=LBD
JGA(ML)=1GA
JOB(ML)=1GB
JEA(ML)=ALE
JEB(ML)=BLE

IF(LAB.NE.KLAB)
IFC(IQA.NE.KIQA)
IF(LAC.NE.KLAC)
IF(LBD.NE,KLBD)
IFC(IQB.NE.KIQB)

IST=ML

GO TO 282
CONTINUE

KLAB=LAB

KLAC=LAC

KLBD=LBD

KIQA=IQA

KIQB=1GB

CALL TESTA(A)
CALL TESTA(B)
DISCUSSION MTL10303

DO 60 L=1,10
DO 65 I1=1,10

T N e el N
nownauunau

coocCcoco

CONTINUE
PB(L)=100
MB(L)=3
@B(L)=100
LX=0

LY=0

LAxX=0

LQY=1

DO 70 N=1,10

CALL DISCA(A,PA,PB,QA,MA,LX,LQX)
CALL DISCA(B,PB,PA,QB,MB,LY,LQY)

CONTINUE
CONTINUE
CONTINUE
CONTINUE
WRITE(6,204)

GO
GO
GO
GO
GO

1QB=SQRT(FLOAT(1QGB))

70
T0
T0
T0

TO

281
281
281
281
281

DISL13L13

' SOURCE STATEMENT

INTEI

FORMAT(lHl:iUX:2HAB)8X’2HAA18X:2HBB)8X:2HGA!8X:2HQB!8X:ZHEApSX:ZHE

iB)
DO 270 I=1,1ST

WRITE(6,202) I,JAB(]1),JAC(I), JBD(I):JQA(I) JAB(1),JEACTD), JEB(I)
202 FORMAT(1H ,12,7(110))

CONTINUE



HARP 5020  COMPILED LIST DisSL13L1s

EXTERNAL FORMULA NUMBER - ‘SOURCE STATEMENT - INTE

DO 295 1=1,]ST
MAB=JAB(1)/4
MAC=JAC(])/4
MBD=UBD(])/4
MEA=JEA(1)/25
MEB=JEB(])/25
IF(MAB.EQ,0) MAB=1
IF(MAC.EQ.0) MAC=1
IF(MBD.EQ.0) MBD=1
IF(MEA.EQ,0) MEA=1
IF(MEB.EQ.0) MEB=1
IF(MAB.GT,120) MAB=120
IF(MAC.GT.120) MAC=120
IF(MBD.GT,120) MBD=120
IF(MEA.GT.120) MEA=120
IF(MEB.GT.120) MEB=120
IFM(1)=5H(1H ,
IFM(2)=1BTOD(MAB)
IFM(3)=2HX,
IFM(4)=4H1H=*)
WRITE(6,1FM)

- JFM(1)=5H(1H+,
JFM(2)=1IBTOD(MAC)
JFM(3)=2HX,
JFM(4)=4H1HA)
WRITE(6,JFM)
KFM(1)=SH(1H+,
KFM(2)=IBTOD(MBD)
KFM(3)=2HX,
KFM(4)=4H1HB)
WRITE(6,KFM)
LFM(1)=5H(1H+,
LFM(2)=IBTOD(MEA)
LFM(3)=2HX,
LFM(4)=4H1HX)
WRITE(6,LFM)
MFM(1)=5H(1H+,
‘MFM(2)=1BTOD(MEB)
MFM(3)32HX,

" MFM(4)=4H1HY)
WRITE(6,MFM)

295 CONTINUE
280 CONTINUE
SToP
END

VARIABLE LL APPEARS AT LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT IS NOT USED ANYWHERE,

‘ERROR 216, LEVEL 1.

VARIABLE N APPEARS AT LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT 1S NOT USED ANYWHERE. S T



HARP 5020 COMPILED LIST DISCA
- EXTERNAL FORMULA NUMBER - SOURCE STATEMENT

SUBROUTINE DISCA(A,PA,PB,Q,M,LX,LQ)

INTEGER A(10,10),PA(10),PB(10),Q€10),S(10),T
DIMENSION M(10) ‘

DO 601 I=1,10

IF(PB(I).NE.100)GO0 TO 601

J=LX

Txs1

12

31

13

IF(J.EQ.0) GO TO 602
IF(LQ.EQ.1) GO TO 602

AT ) ZACT, )42

T=0 ;

DO 380 KA=1,10
T=T+A(KA,J)

DO 385 KA=1,10
ACKA,J)=A(KA,J)#100/T
GO TO 602

CONTINUE

LX=0

CONTINUE

DO 11 I=1,10
IF(M(I).EQ.3) GO TO 31
S(1)=0

DO 12 J=1,10
S(I)=SC(I)+A(I,J)#(Q(J)+PB(J))
CONTINUE

IF(M(I).EQ.2) GO TO 33
M(1)=0

GO 70 32

S(1)=0

M(1)=2

PA(CI)=D

GO TO 32
S(1)=S(1)/2

M(I)=1

CONTINUE

CONTINUE

DO 13 [=1,10
S(I)=S(I)x#x2/10
T=T+S(])

CONTINUE

T=7/10

IF(T.EQ.0) GO TO 39
DO 14 I=1,10
CI)=10+S(1) /T

MT=T
IF(Q(I).LT.50)G0 TO 34
Q(1)=100

M(1)=3

IF(I.EQ.LX) GO TO 34
PA(I)=100

LA@=1

IF(LX.NE.D) GO TO 34
DO 16 J=1,10

INTE



HARP 5020 COMPILED LIST DISCA
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE
IF(M(J).NE.2) GO TO 38

Covevonnvsroscannas NEXT VARIABLE. . s.
36 AC(T,J)SACT,J)+2
T=0
DO 350 KA=1,1if
350 T=T+A(KA,J)
DO 355 KA=1,10
355 A(KA,J)ZA(KA,J)=100/T
Cevevrnosonesnoases s NEXT VARIABLE: ..
ACJr1)=A(I, 1)+
T=9
DO 360 KA=1,11
360 T=T+A(KA,I)
DO 365 KA=1,10
365 A(KA,I)=A(KA,I)#100/7
38 CONTINUE
16 CONTINUE
34 CONTINUE
T=MT
14 CONTINUE
GO TO 41
39 DO 17 I=41,10
17 Q(1)=0
41 RETURN
END



87

T

83

71

72
73
82

HARP 5020 COMPILED LIST

"EXTERNAL FORMULA NUMBER

SUBROUTINE TESTA(A)

TEST BY T03

INTEGER A(10,1n),Q(¢(10),5(10),T
DIMENSION M(10),ME(10)

po 87 I=1,10

ME(I)=0

DO 85 MM=1,10

DO 90 J=1,10

M(J)=0

Q(JI=0

"CONTINUE
Q(MM)=100

DO 81 N=1,10
DO 82 I=1,10 .
IF(M(I).EQ.3) GO TO 71

- S(1)=0

DO 83 J=1,10

SCI)=SCI)+A(T, ) =R )

CONTINUE

IF(M(1).EQ.2) GO TO 72
GO TO 73

S(1)=0

M(1)=2

GO 10 73
S(1)=S(1y/2

CONTINUE

CONTINUE

120 .

84

DO 84 [=1,10
S(1)=S(1)==2/1n
T=T+S(1)

CONTINUE

T=7/10

IF(T.EQ.0) GO TO 85

DO 86 I=1,10
QC1)=10+S(I)/T
IF(QCI).LT.50)G0 TO 74
Q(1)=100

- M(1)=3

74
86
81
85

300

IF(1.EQ.MM) GO TO 74

"ME(MM)=100#N+1

GO TO 85

CONTINUE

CONTINUE

CONTINUE

CONTINUE

WRITE(6,300) ME

FORMAT(1H ,33X,7HANSWER=,1014)

RETURN

END

TESTA

SOURCE STATEMENT

INTE!



10

11
100

HARP 5020 COMPILED LIST L1ALONE
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT

LML=10«#L+100#ML-110
WA={

pO 10 1=1,10
KK=1+LML
BCI)=RU(KK)##3
WA=WA+B(I)

CONTINUE
WA=WA/200.0

Do 11 1=1,10
PEBCII=B(I) /WA
QA(1)=PB(I)
CONTINUE
WR1TE(6,100) L,PB
FORMAT(1H ,9HST1IMULUS(,I1,2H(=,4013)

CouusaREFLECT ON HIMSELF##%#s

70
60
290
282

203

202
296

295
280

VARIABLE LL APPEARS Al LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN

DO 70 N=1,10

CALL DISCB(As,QA-MA)
CONT INUE

CONTINUE

CONTINUE

CONTINUE

WRITE(6,203)
FORMAT(1H1,10X, 2HAA,8X,2H0A,8X,2HEA)
DO 296 1=1,IST
WRITE(6.,202) I, JACCI),JRACT),JEACT)
FORMAT(1H »12,3(110))
CONT INUE

DO 295 [=1,1IST
MAC=JAC(I)/4
MEA=JEA(I) /25

IF (MAC.EQ.0) MAC=1
IF(MEA.EQ.0) MEA=1
IF(MAC,GT,120) MAC=120
IF(MEA.GT .120) MEA=120
JFM(1)=SH(1H ,
JFM(2)=IBTOD(MAC)
JFM(3) =2HX,
JFM(4)=4H1HA)
WRITE(6,JFM)
LFM(1)=5H(1H+,
LFM(2)=IBTOD(MEA)
LFM(3)=2HX,
LFM(4)=4H1HX)
WRITE(6&,LFM)

CONT INUE

CONT INUE

STOP

END

STATEMENT, BUT IS NOT USeD ANYWHERE,

ERROR 216, LEVEL 1.

INTE



12

31

33

32
11

13

36

350

355

360
365

37

370

375
38
16
34

14

HARP 5020 COMPILED

LIST

EXTERNAL FORMULA NUMBER

SUBROUTINE DISUB(A,
INTEGER A€10-.10),
DIMENSION M(10)

DO 11 1=1,10
IF(M(L),EQ,3) GO TO 31
s(1)=y
po 12 y=1,10
S(I)=S(1)+ACT,Jd)aQCJ)
IF(MCI).EQ.2) GO TO 33
M(Iy=0
GO T0 32
Sciy=0
M(l)=2
GO0 70 32
S(1)=5(1)/2
M(I)=1
CONTINUE
CONT [NUE
T=0
DO 13 I=1,10
S{I1)=8(1J)»x2/10
T=T+S(1)

CONTINUE

T=T/10

IF(T,EQ,0) GO 10 39

DO 14 I=1,10
QCI)=10#S(I1)/T

Mi=T

IFQCI).LT.50) GO TU 34
M(I)=3

DO16 J=1,10
IF(M(J).EQ,2) GO TO 36
IFM(UY)LEQ.1) GO TO &7
GO T0 38
ACL,J)=AC],d)+2

T=0

DO 350 KA=1,10
T=T+*A(KA»J)

DO 355 KA=1,10

A(KA, J)=A(KA,J)+#100/T
A, I)=AC0U, 1 )+2

T=0

DO 360 KA=1,10
T=T+A(KA, )

DO 365 KA=1,10

ACKA, [)=A(KA, 1)*100/T7
50 7O 38
A(IvJ)-'-"-A(an)-Pl

T=0
DU 370 KA=1,10
T=T+A(KA»J)

DO 375 KA=1,10

ACKA» ) =ACKA»J)#100/T
CONTINUE

CONT INUE

CONTINUE

T=MT

CONTINUE

Q.M

DISCB
SOURCE STATEMENT

Q(10),S¢(10),T

INTE



HARP 5020 COMPILED LIST TESTA

EXTEKNAL FORMULA NUMBER - SOURCE STATEMENT - INTE

SUBROUT {NE TESTACA)
TEST By TU03
INTEGER A(10,10),0(10).5¢10)>T
DIMENSION M(10),ME(10)
o 87 1=1,10
87 ME(L)=0
o 85 MM=1,10
Do 90 U=1,10
M(J)=0
alyl=U
90 CONT]INUE
Q(mMM)=100
DO 81 N=1.10
DO 82 I=1,10
[F(M(Iy) EQ,3) GO TO 71
s(I)=0
DO 83 J=1,10
S(1)=S(1)+a(
83 CONTINUE
iF(M(L)Y.EQ.2) G0 TO 72
GO 70 73
71 S(1)=0
MLUi)=2
g0 T0 73
72 s(iX)=s(l)y/2
73 CONTINUE
82 CONTINUE
T=(
Do 84 1=1,10
S(1)=S¢1)y#=2/10
T=7+S(1)
84 CONTINUE
T=T/10
IF(T.EQ,0) GO 0 85
DO 86 I=1,10
Q€1)=10=S(1)/T
IF(QCI).LT.50)60 TO 74
Q(I>=100
M(1)=3
[F(1.EQ.MM) GO TU 74
ME(MM)=100#N+1]
G0 TO 85
74 CONTINUE
86 CONTINUE
81 CONTINUE
85 CONTINUE
WRITE(6,300) MEe
300 FORMAT(1H ,33X,»7HANSWER=,1014)
RE TURN
END

1,0)#Q0Y)



HARP 5020 CUMPILED LIST RUN1

EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INTE
c37 G5/TC/RUN1 UNIFORM RANDOM NUMBER GENERATOR 1
C TITLE
C UNTFORM RANDOM NUMBER GENERATOR 1

C PROGRAMMER

c PROGRAMMED BY M,FUSHIMI AND K,FUJINO  1966-02-01
C PURPOSE ,
c TO GENERATE RANDOM NUMBERS UNIFORMLY DISTRIBUTED BETWEEN 0.0 AND
o 1,0

C USAGE

o CALLING SEQUENCE

C CALL RUN1LCIR,R)

c ARGUMENTS

c IR (SINGLE LENGTH INTEGER)

c AT THE BEGINNING, ASSIGN A POSITIVE ODD INITIAL VALUE ONCE
c AND ONLY ONCe

c R (SINGLE PRECISION REAL NUMBER)

c RETURNS WITH RANDOM NUMBER

Cc SPECIAL INSTRUCT]ON '

C AT THE BEGINNING, ASSIGN A POSITIVE ODD INITIAL VALUE TO IR.

C AFTERWARDS, YOU MUST NOT ASSIGN ANY VALUES, BECAUSE IT IS AUTO-
c MATICALLY MODIFIED IN THIS SUBROUTINE,

SUBROUTINE RUN1(IR,R)

1R=IR#48828125

R=FLOAT(IR)#D.4656613E-9

RETURN

END



S

‘ HARP 5020 COMPILED LIST DELFY
: :
dggi::7 EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - IN1

100
52

105
55

106
54

i2
11

101
102
103

DIMENSION LAC10,10,10),LP(10,10),L0¢10,10),LS¢(10,10),LT(10),LANS(

10),LINCL0),MS(10),MQ(10),MP(10)

DO 52 1=1,10

po0 53 K=1.,5

KX=2#K-1

KY=2+%#K

READ(5,100) (LA(I.J;KX).J=1:10):(LA(I.J.KY).J=1:10)
FORMAT(2(1012))

CONTINUE

CONTINUE

DO 54 1=1,5

DO 55 J=1,10

IX=2#1-1

1Y=2%1]
WRITE(6,108)(LACEX,JdsK)»K=1,20), (LACIY,»JsK),K=1,10)
FORMAT(1H ,1014,10%X,1014) :
CONTINUE

WRITE(6,106) :
FORMAT(1H ,41X,8HTAKECHAN)
CONTINUE

PO 10 KA=1,20

DO 11 1=1,10

DO 12 J=1,10

LS(I,J)=0

CONT INUE

LT(I)=0

CONTINUE

READ(5,101) LIN

FORMAT(1011)

WRITE(6,102) LIN

FORMAT (LH1, 7HABOUT (,1012,2H ))
WRITE(6,103)
FORMAT(1H0:3X:7HUBJECT=,2Xu1H1:2X:1H2:2X;1H3p2X:1H4,2X;1H5,2X,1H(

12X, 1H7,2X,1H8,2X,1H9,1X, 2H10,3X,» 7THANSWER=, 2X, 1H1,2X,1H2,2X,1H3,2)
21H4,2X,1H5,2X,1H6,2Xs1H7 »2X, 1H8,2X,1H9,1X,2H10)

Cusrtrtrir THINKrdrdr 220

15
14
13

DO 13 N=1,10

DO 14 1=1,10

DO 15 J=1,10
LSIN>ID=LSIN, I)+LAINS T, I =L INCJ)
CONT INUE

CONT INUE

CONTINUE

CoruaeraTHINK AGAINBwwsn

16

17

51

DO 50 KB=1,20
DO 51 N=1,10
DO 16 1=1,10
MS(I)=LS(N, 1)
CUNTINUE

CALL THINK(MS,MQ,MP,LEX)
DO 17 1=1,10
LQIN, 1)=MA(I)
LP(N, I)=MP(])
CONT INUE
LANS(N)=LEX
CONTINUE

Couatsue CHAIRMAN GO wsasrn

DO 18 1=1,10



HARP 5020 COMPILED LIST DELFY
EXTERNAL FORMULA NUMBER - SOURCE STATEMENT - INT

LTC(I)=0
DO 19 N=1,10
LTCI)SLTCI)+LP (N, D)
19 CUNTINUE
18 CONTINUE
CuosnaalR] TE##an
WRITE(6,104) LANS,LI
104 FORMAT(1HO0,10X,1013,10X,1013)
Cosesrsal EARNwnaira
DU 20 N=1,10
IWA=0
MAX=0
DO 21 1=1,10
LUCN, 1)=LAIN, 1)=LT (L)
[WA=SIWA+LQ(N, 1)
21 CONTINUE
IF(IWA.EQ.0) GU TO 20
LSIN»1)=LSIN,I)+10#LW(N,1)/71WA
22 CONTINUE
20 CONTINUE
50 CUNTINUE
10 CONTINUE
STOP
END

VARIABLE KA APPEARS Al LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT IS NOT USED ANYWHERE,

ERROR 216, LEVEL 1.

VARIABLE KB APPEARS Al LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT IS NUT USED ANYWHERE,

ERROR 216, LEVEL 1.

VARIABLE MAX APPEARS Al LEFT SIDE OF SYMBOL '=' , READ OR ASSIGN
STATEMENT, BUT IS NUT USED ANYWHERE,

ERROR 216, LEVEL 1,



HARP 5020 COMPILED LIST THINK
EXTERNAL rORMULA NUMBER - SOURCE STATEMENT - INT

SUBROUTINE THINK(LS,LG,LP,LEX)
DIMENSTON LS(10),LGC(L0),LP(10),LG(1LDY)
IvA=0
DO 10 1=1,10
La(I)=LS(1)uu2
IWA=IWA+LG(T)
LP(IJ)=D

10 CONTINUE
IFCIWA,EG.Q) GU TO 14
MAX=-1
LeEX=0
BO 11 I=1,10
LACII=200+«LGCI)/ 1WA
IF(LQCT) LT . MAX) GO TO 11
IF(LUCT).GT.MAX) GO TO 212
IF(LEX.EOQ.0) GO TO 11
LP(LEX)=0
LEX=0
GUu TO 11

12 MAX=LUW([)
LP(LEX) =10
LEX=1
LP(1)=1

11 CONTINUE

Ciiiviereennennnns o NEXT VARIABLE, ...

IF(MAX.GT.20) GO TU 13
IF(LEX,EQ.0) GU TO 13
LP(LEX)=0
LEX=0
GU TO 313

14 DU 19 1=1,10

15 Ladl) =g

13 RETURN
EnND
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