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DISCLAIMER

Although each program has been tested by its contributor, no
warranty, express or implied, is made by the contributor or
1620 USERS Group, as to the accuracy and functioning of the
program and related program material, nor shall the fact of
distribution constitute any such warranty, and no responsibility
is assumed by the contributor or 1620 USERS Group, in con-
nection therewith, ,
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1820 USERS GROUP PROGRAM REVIEW AND EVAITJATION

(fill out in typewriter or pencil, do not use ink)
Program No. ' Date

Program Name:

1. Does the abstract adequately describe what the program is and what Yes____No_
it does?
Comment

2. Does the program do what the abstract says’? Yes____ No____
Comment

3. Is the Description clear, understandable, and adequate? Yes__ No____
Comment '

4, Are the Operating Instructions understandable and in sufficient detail? Yes No

Comment :
Are the Sense Switch options adequately described (if applicable) ? Yes _ No__
Are the mnemonic labels identified or sufficiently understandable? Yes____No__
Comment

5. Does the source program compile satisfactorily (if applicable)? Yes _ No___
Comment

8. Does the object program run satisfactorily? Yes___No
Comment

7. Number of test cases run . Are any restrictions as to data,
size, range, etc. covered adequately in description? Yes___No___
Comment

8. Does the Program Meet the minimal standards of the 1620 Users

Group? » Yes  No____
Comment
9. Were all necessary parts of the program received? Yes No___

Comment

10. Please list on the back any suggestions to improve the usefulness of the program.
These will be passed onto the author for his consideration. :

Please return to: Your Name
Mr, Richard L. Pratt Company
Data Corporation
7500 Old Xenia Pike Address

Dayton, Ohio 45432

User Group Code

THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED
TO PARTICIPATE IN THIS EVALUATION,

11/09/64




DESCRIPTION: The solution to the initial value problem

% = £(x,5), vlx)) =7y,

is numerically approximated and solution pairs (x,y) are printed
on the typewriter at a specified printing increment, HPR, from
x=x to x=XEND., The solution can also be plotted on the

typewriter if desired. WOTE: x, < XEND.

The Runge-Kutta=Gill Method may be used (HRK = 0,0) or the
Runge-Kutta=~Gill Method may be used to furnish starting values
for Hammings Method (FRK = 1.0). For a description of these
methods r=fer to Mathematical Methods for Digital Computers
by A. Ralston and H, wilf.

The stepping increment is denoted by H and the solution value
by Yl.

When computing by Hammings Method, three numbers, Tl, T2, and
T3, must be provided by the users These numbers control
truncation error as described in the listing,

TINPUT/OUTPUT: Input may be by cards or typewriter, Sample input for cards

is included in the listing.

Output is on the typewriter and four pairs of sample o.tputs
are included (one for Runge-Kutta=Gill and cne for Hammings).

SAMPLE PROBLEM: Four sample problems are described in the listing. In order to
use the program deck, statement 100, which contains no GOTRAN
statement, must te pulled out and replaced by the relevant
function computation; samples of which are given in the listing.

Operating instructions are given in the listinge

Modifications or revisions to this program, as they occur,
will be announced in the appropriate Catalog of Programs
for IBM Data Processing Systems. When such an announce-
ment occurs, users should order a complete new program
from the Program Information Department.
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W

31

30

Cc

c
301

PROGRAM LISTING

GOTRAN WITH SUBROUTINE TECHNIQUE USFD FOR HAMMINGS METHOD AND/OR
RUNGE KUTTA GILL METHOD FOR INITIAL VALUF PROB INVOLVING ONE

FIRST ORDER DIFFe FQe

REFFR TO GOTRAN OPFRATING MANUAL FOR TYPEWRITER TAB SETTINGS
PROGRAM STOPS ON RFTURN TO STATFMFNT 3

HRK=0e¢0s RKG ONLY-=, =104 HAM WITH RKG

IN HAM, T LESS THAN T2 DOUBLE He T GREATFR THAN T1 HALVF He T LFSS
THAN T3 PRINT 00 AND RETURN TO 3 AND STNPD

PLT=0e0e¢ NO PLOTs =140+ SOLUTION 1S

TRANSLATED BY YAXS AND THIS RESULT 1S SCALED BY YSC AND THIS LAST
RESULT PLOTTED ON THE TYPEWRITER, CHOOSE YSC SO (Y1+YAXS)/YSC 1S IN
0 TO 49 IF NOT POSSIBLE, SOLUTION WILL BE PRINTED BUT NOT PLOTTED
WHEN (Y1+YAXS)/YSC 1S NOT IN THIS RANGE.

DIMENSION YH(3)
READ +HRK DL T
RFAD +HPRXFNN o H

PRINT +H
XPR=HOR
RFAN +X0,Y10

IF (HRK) 31430431

READ ¢T14T2e47T3

PRINT +T1eT2473

PRINT +X0O4Y10
CP=040
IF (PLT)3014301,+900

END DATA INPUT

BEGIN RKG
X=x0
Yi=vy10
Q=040
K=1
CK=1.0
u=X
v=Y1
Cl=t,
GO TO 100
Cl=H®F1
TEMP=2,0%#Q1
TEMP=C1-TEMP
D1z e SHTEMP
wWi=vi+D1
TEMP= ¢S#*C1
TFMI =, #N1
TFMP=TFM| ~TEMP
01=Q1+TEMP
Uz ¢ S%H
U=xX+y
v=w1
Cl1=2,
GO TO 100
Cl=H*F1
TEMP=C1-01
N1 =e2928Q325%TTMP
w1i=wi+Dt
TFMP= 429289325%C|
TFM1=3.0%D1

»




TFMP=TEM| ~TEMP
A1=Q1+TEMP
Vswi
Cl=23,0
GO TO 100

2% ClesH#F]
TEMP=C!~-01
Di1m] o7071087%#TEMP
LARL RRp)
TEMP=1,7071067%C1
TEMI=2,0#D1
TEMPaTEM] ~TEMP
QI=Q1+TEMP
UnX+H
vawl
Cl=4,0
GO TO 100

32 ClsH#F]
TEMP=2,0%Q1
TEMP=C1=TEMP
D1me 1 866AKKTHTEMP
Yiswi+D]
TFMP=a ¢ %%#C1
TEMI=le0#D1
TEMP=TEM] =TEMP
01=Q1+TEMP
XuX+H
PRNT=2X~-XPR

1" (PRNT)2,2004200

2 IF (HRK)1e¢1437
ki d YH(X) = Y1
NDKECK=340
1F (PKYIADIB1N4S10
1a] KuikK+]
CK=CK+1e0
GO TO 1
C FND RXG
C BEGIN HAMMING
%10 212060
CK=a,0
HJU=0,0
X12X0+H
Y1200
Y12=060
UaX1t
J=y
vV = YH{J)
Cl1=%e0
G0 TO 100
%513 FiliafFt
Xt +H
Ju2
v = YH(J)
Cl=6¢0
GO TO 100
%1A F1pxFy

522

a1

535
576

537
539
=40

&32
%33

538

=2 O%H
U=X1+t

J=3

vV = YH(J)
Cl=z740
GO TO 100
F13=F1
TEMP=2,0%F13
TEMPe TEMP-F12
TEM] =2,0%#F11
TEMP=TEMP+TEM]
TEMI=1 ¢3333333%#H
TFMPeTEMP*TEM1
P12Y10+TEME
Q1202561983 %21
Q1=P1~Q1
Uz3eO®H
U=X1+U
v=Q1
C1=840
GO TO 100
R1=F1
TEMPR2,0#F13
TEMPzTEMP+R]
TRMP2F | 2-TEMD
TEMI=22,0%H
TEMP2TEM] ¥TEMP

J=3

TEM! =Q.0%YH(J)

J=1

TEM1 = YH(J)=TEM]
TEMP=TEM] +TEMP
TEMP= o 1 2S#TEMP
C1=0,0=TEMP
Z1=P1=C1

J=3

IF (P1) 534,835,835

TY 2 040 -P1
GO TO 536

TY =P1
TESTaTY=10
IF (TEST)1537:537.539

T = «92561983%21
GO TO 540

T =01/P1

T = +92561983*T
IF(T)®324533,533
T20e0~T
TEST=T~-T2
IF (TEST 15524545
TEST=T~-T1!
IF (TEST)S38,538,548
Y13=y12
Yi2=avit
Yit=svyio

J=1




0 S O

L=2 Y10=v13
M= GO TO 510
Y10eYH(J) C END HAMMING
YHCI ) =VYH(L) C BEGIN PRINT
YH(LY=yYH (M) 200 PRINT +XeVY1
YH(M)3 +074380165%21 IF (PLT)20142014+901
YH(M)=C14YH (M) 201 TEST = X-XEND
Fli=F12 1F (TEST)I20242.2
F12=F13 ’ 202 XPREXPR+HPR
X1=X14+H IF (HRK)1414205
X220 0#H 2NS  TEST=CK~4.0
XuX1 4% 1F (TEST)2+%43,2
PRENT=X-XPR € END PRINT
IF (PRNT)S43,%41,541 ¢ SUBROUTINE FOR PLOT ~-REMOVE IF COMPILED IN FORTRAN WITHOUT FORMAT
541 J=3 € AND REPLACE BY 900 STOP AND 901 STOP
YisYH(J) : ano READ +YAXSsYSC
GO TO 200 Y1v10 N
543 U=2.0%H any YP=Y14+YAXS
UsX1+y ) YP=YP/VYSC
J=3 1IF (YP)9044Q02,902
VEYH(J) 902 YT=YP=-49,
C1=9,0 IF (YT)903,9803,904a
GO TO 100 903 PLOT (YPes)
%46 F13=zF1 04 IF (CP)201+90%5,201
GO TO a 05 CP=1,40
548  HxoS*H GO TO 301
PRINT +H ¢ END PLOT
TEST=zH-T3 C SUBROUTINE FOR F1=F(UeV)
IF (TEST)1549,5%50,%50 100
%89 HMIN=0,0 21=C1=240
PRINT JMMIN IF (Z1)11¢184101
GO TO 3 101 721=C1-440
LLL) XOna s O#H IF (Z1)25+224102
XO=X1+X0 102 7Z1=C1-640
J=3 IF (Z1)513.518,103
Y10=YH(J) 103 Z1=C1-8s
GO. TO 201 1IF (Z1)522.%531.546
%2 IF (HJ)IB%I 4554 (553 € END SUBROUTINE
%Y MJIE0,0 END
GO TO S

584 TESTx4.0#M
TEMP = XO + TEST
TEM! =TEMP+TEST
TEST =X1=TEMP
IF (TEST) %4556.5%56
56 TEST =TEM1=-XEND
IF (TEST) 5%51.5,5%
551 H =2,0#H
PRINT oM
HJ=1,40
X022 4 0#M
X0=X1=%0
J=1
L=2
YH(L)=YH(J)Y
YH(JI=Y1]




SAMPLE PROBLEM DATA 7

C THERFE FOLLOWS 4 SAMPLE FUNCTION FORMULAS WHICH MUST RFPLACE THE X Y:
C BLANK STATEMENT FOLLOWING 100 IN THE SOURCE DECK -
100 Flz 140 #= 1,0000000E~ 2
100 Fis U 0.0 1,0000000 JY
190 Fle v 10000000 1.0999990 — < 1 glol- 1
100 TEMP=URUZ 220000000 1.1999980 ofn )
Flavsyz » 30000000 1.2999970
F12F1+4TEMPZ . +140000000 1.3999960
€ SAMPLE DATA COMMON TO ALL FUNCTIONS USED +50000000 1.4999950
C PROB, NOs¢ | =- RKG NO PLOT, +60000000 1,5999940
040 + 70000000 1.6999930
0.0 80000000 1,7999920
Oet + 90000000 1.8999910
140 1,0000000 1.9999900
o 01 #= 1,0000000E~ 2
0¢0 ' 0,0 1.0000000 . .
1e0 » 10000000 1,0999990 . )
C PROB, NO¢ 2-=RKG WITH PLOT 20000000 1,1999980 . ’
040 . + 30000000 1,2999970 . )
10 »40000000 1.3999960 . )
Oet : 50000000 1, 9999ﬁ0 . .
10 60000000 1.59999L0 . .
oo Lt e
0e0 A . , .
160 v . 90000000 1.8999910 , . chasee dforand Y5 .
140 130000000 1.9999900 — me plt simt YP > ¥
002 #z 1,2500000E~ 2
C PROBe NOes 3 ~=HAMMING NO PLOT 1.0000000E~ 5<74 1,0000000E~ 7 =7, 1,0000000E~ 3 = 73
1e0 0,0 1,0000000
040 M= 2,5000000E- 2
Oet 10000000 1,0999997
10 .20000000 1,2000000
0128 »30000000 1.3000005
0e0 .10000000 1.4000006
1eN #=5,0000000E- 2
«NN00Y .50000000 1.5000006
« 0000001 4z 410000000
001 65000000 1.6500006
C PROBe NOe 4 ~-HAMMING WITH PLOT .75000000 1.7500006
1e0 .85000000 1,8500006
140 95000000 1,9500006
Oet }.ogggggos . 2,0500006
1¢0 H: 1.2 OE~-
0128 1,0000000E~ 4:=74 1,00000006- 7-T2z 1,0000000E~ 3= T»
0e0 0.0 1.0000000 .
140 K= 2,5000000E- 2 '
+0001 . 10000000 1.0999997 .
«0000001 +20000000 1,2000000 .
0001 + 30000000 1.,3000005 .
=100 40000000 1,4000006 .
02 HA: 5,0000000E~ 2
i 50000000 1.5000006 .
#: ,10000000
.65000000 1,6500006 .
+75000000 1.7500006 .
32000000 125200006 '
1.0500000 2.0500006 — %o pbt amee YP >99

o € O



(@

“*a »0000000E~

.10000000
+20000000
+ 30000000
»1+0000000
+50000000
+60000000
« 70000000
280000000
+ 90000000
1:,0000000
N=5}8000000E-

» 10000000
+20000000
; 0000000
»40000000
o50000000
+60000000
»70000000
;80000000
&90000000
»0000000
N: l +2500000€~
1,0000000E~-

«0
H=6.2500000E-

O

#» 5,0000000E-
231250000
4=,10000000
446250000
.56250000
66250000
He 20000000
.86250000
1,0625000
W= 1,2500000E~ 2
6 +«0000000E~
.10000000
#z 2,5000000E~
» 20000000
#+ 5,0000000€~
+30000000
h: ,10000000
»45000000
+55000000
»65000000
« 75000000
+85000000
» 95000000
H* +20000000
1.,1500000

2
8271

NN

haTd

H90000000 22~

e

1.,0000000

1.0049160 ylode 1

s
i1}
x®

1,0000000 .
1.0049160 .
1 0193320 .

.0000000E~ 7=7z 1,0000000E- 3= 77

»0000000
1,0053415

1,022919
1.0491696
1,1072946
1.1585446
1.2197946

1.3722946
1.5247946

1,0000000E~ 7~ 7z

1.0000000 .
1,0049617 ,
1,0199616 .

1,0449615 .

1,0000000E- 3= T3

1
bl}ZZSOOOOOE-

#= 6,2500000E~

“

x
"

x
"

4

-~

X

#~ 1,0000000E- 2
0,0

. 10000000
+ 20000000
+ 30000000
+10000000
250000000
+60000000
+70000000
+80000000
«90000000
1,0000000
#-1,0000000E- 2
0.0

+ 10000000
+20000000
+30000000
»40000000
250000000
260000000
+70000000
280000000
»90000000
20000000

+0000000E~

0%

#»1,2500000E~
210625000
+20625000
.30625000
2,5000000E~ 2
+40625000
.50625000

= 5,0000000E- 2
% 63125000
+73125000

< 10000000
+88125000
.98125000
10812500
1.2500000E- 2

N

v

1,0000000E~ 4:72

0.0
+10000000
» 20000000

#+ 2,5000000E~ 2

©31250000
+%41250000
.51250000

#: 5,0000000E~ 2

+61250000
+71250000
+81250000
»91250000
1.0125000

Nw  gaN

4577497
.7160068

1,0000000E~ 7:72

1.0000000

121120453
122290009
1.3582566

135011058
1.6589788

.8798694
0775770

4137999
26676615
2.9482220

15
2.
2
2

1.,0000000E~ 7=7¢

120000000
1.1051288
1.2213570

1,3667870
l 2105335
1.6693980

l.8h4970

2,0390074
2,2534518
2,L4904495
2,7523726

d
w0y (o)~ 1

xo,‘bt wnee yp >49, MW yse

1.,0000000E-~ 3 =73

*1,0000000E~ 3:72
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#» 1,0000000E~ 2
0.0

» 10000000
% 20000000
+30000000
40000000
+50000000
+60000000
+70000000
280000000
«90000000
ERROR E3
1:0000000
# > 1,0000000E~- 2

0,0
. +10000000
+20000000
+30000000
+40000000
<50000000
+60000000
+ 70000000
+80000000
+90000000
ERROR E3
120000000
1,2500000E~ 2
150000000E~ 527/
010
# 632500000E~
#: 331250000€E-
z 6.2500000E—

000000
< i, ZSOOOOOE-
20625000
.30625000
2,5000000E~
.51875000
#: 1,2500000E-
.50625000
¥ 3 6,2500000E~
#% 3.1250000E~
42 1.5625000E~
Hs

L4

d
N W

T
J

»

o

ot

x
N

2500000E~
0468750

2500000E~
1250000€E-
5625000E-
81250005—

s
2
W
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N
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(=3
o
o
o
m
!

Fwww N wwwww NN

o

#:1,2500000E~ 2

<0000000E~ 4372

.10000000
2,5000000E- 2
;21250000
+ 31250000
»41250000
+51250000
.61250000

e'et0'0'0'etoigo (ONhe stote

O
O

P

L4

-

. 3&5#25E+42
000000

eterteleleototetet

3
0
1
2
I
6
o
6
6
o7

-;\J\\‘;pg N b o vk o sk

3.h9kh57
1,3345L25E+42

1.0000000E~ 7 -72

1.0000000

1.1113295

2629955
1. 1530976

1.7547470
2.0949455

2,6764518
3,7143019

1,0000000E~ 7
1.0000000
1.1113658

1,2733678
134670806
127347283
2.12477573
2,7385827

iL 2 &t ®
ax 4
cJﬁAAoﬁabuﬁi gwerfloes-

yo)= 1
JO

#:1,2500000E~ 2
.70000000

¥z 6,2500000€~ 3

¥+ 321250000E~ g

4 b,2500000E~
‘80000000
»90000000
371250000E~ 3

#: 1,5625000E~ 3

0.0

.

m,..bt dimee YP P 9 e d.“uumt yse

‘____@Mr,‘,ﬁl < 73

:7¢ - 1,0000000E~ 3+73
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1.0000000E~ 3 273
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