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RANDOM NUMBER SUBROUTINE FOR IBM 1620
FORTRAN II-D UNDER MONITOR I

Donald L. Fink

September 15, 1964

Direct Inquiries To: Donald L. Fink
IBM Corporation
2330 Saint Paul Street
Baltimore, Maryland 21218

‘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.

DECK KEY

Deck 1 SPS Source Deck - seéuence # in cc 1-5,
72 cards including 9 control cards
Deck 2 Condensed 1620 Object Deck - sequence # in
cc 76-80, 18 cards including 6 control cards
Deck 3

FORTRAN Test Program - sequence # in
cc'79-80, 46 cards
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I. PROGRAM BRIEF

A.

Purpose - A program to be incorporated into FORTRAN II-D
under Monitor I disk system as a relocatable library subroutine.
Pseudo-random numbers from cither a rectangular or a standard
normal distribution can be generated.

Method - The technique used is the power residue method. Each
random number serves as the multiplicand for the next number.
The formula is:

R, N. = K x R.N.n(mod. 1010)

where K is a 10 digit constant multiplier defined in the sub-
routine. Only the 10 low order digits of the products are re-
tained as the random number. (See technique discussion in
Statistical Forecasting for Inventory Control by Rob=art G.
Brown, McGraw-Hill Book Co., Inc., New York, 1959, p. 164.)

Restrictions - This subroutine should only be used in programs
in which the mantissa length of floating point numbers is 8
(i.e., F=8). There is no restriction on the size of fixed point
numbers. If the F size restriction can not be met, a separate
FORTRAN II program can be written to punch a deck of random
numbers which can be read as input into the main program as
they are needed. )

Accuracy - The power residue method multiplies a starting
value by a constant prime number to produce a product. It is

‘only the low order half of this product which is used as the

random number, i.e., Pl to PZO below.

1

‘~.
)P P3Py PsPePrPgPoP o PuPi2P

13P14P15P16P17P18P19P 2

—

. random number

The rightmost few digits of the product cycle in an easily
detectable pattern and, hence, can not very well be called
random. The "best" random digit is at P};, and it is this point
from which the random number is taken. A cycle of 50 million
10 digit numbers is expected before the sequence repeats. A
more thorough discussion of the manipulation of this number
is presented in the next section.

A7,
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Machine Configuration - Specifications for FORTRAN II-D

must be met. The only special feature used in the subroutine
is indirect addressing, which is a FORTRAN II requirement.

Program Requirements - This subroutine uses 574 positions
of core. It contains its own normalizing routine to store a
rectangular (. 00000000 - . 99999999) or normal (generally
-3.5 to +3. 5) number in proper floating point form in FAC

(a pseudo accumulator in which FORTRAN deposits nume ncal
results. )

Source Language - This subroutine was written in SP5 and
assembled using SPS II-D. The condensed object deck'is
provided along with the source deck.

Program Execution Time - Times in the subroutine to generate
random numbers on a model I 1620 are as follows: rectangular
distribution, 25 msec; normal distribution, 250 msec. During
this time the argument is obtained, a number is generated and
normalized, and the result is placed in FAC. Times will vary
slightly depending upon the number of leading zeroes in the un-
normalized result. ‘

Check-Out Status - This routine was tested and is being used by

" one installation at the time of submission of this program.

Results of tests agree exactly with results from 1620-7. 0. 021,
a random number generator subroutine written for FORTRAN

W/FORMAT.

Sample Problem Running Time - The execution time of the
TFTORTRAN object program is approximately 6 minutes on the
1620 Model 1.

Comments - This program and its documentation were written
by an IBM employee. It was developed for a specific purpose
and submitted for general distribution to interested parties in
the hope that it might prove helpful to other members of the data
processing community. The program and its documentation are

essentially in the author's original form.. IBM serves only as the

distribution agency in supplying this program. Questions con-
cerning the use of the program should be directed to the author's
attention.

—_2—

DETAILED PROGRAM DESCRIPTION

A. Rectangular Numbers - In FORTRAN a relocatable library sub-

routine is called by mentioning its name and the argument upon
which it is to operate, e.g., SQRT(Y) or LOGF(2.621). In
1620 FORTRAN II-D the address of the argument is placed in
the 5 positions of memory immediately preceding the location
of the first instruction of the subroutine. The subroutine itself
is placed, along with other subroutines called by the mainline

program, at the end of the object code which FORTRAN gener- '

ates. (See pp. 133-134 of Monitor I Reference Manual,
C26-5739-2, for rules on subroutine operations.)

The power residue method of generating pseudo-random
numbers requires a "seed'", or starting value, to begin pro-

_ducing numbers. In this routine the "seed" is a 3 digit number,
say, 231, in which case the user might write X=RANIX. 231).

The argument is stored in floating pomtform as 2310000000.
This is converted by the subroutine into 2310000001, which

serves as a 10 digit multiplicand to be multiplied by 1977326743,

a 10 digit prime number defined in the subroutine. The 10
low order digits of the 20 digit product are retained. In this
example they are 8307326743.

This number is both the random number and the multipli-
cand for the next desired number. It must now be placed in
FAC in correct floating point form. The 2 low order digits
are replaced by the exponent and the number is placed in FAC
as 8307326700, which is .83073267. Should the low order
half of the product read 0071622343, the subroutine would alter
its form to 0071622300 and then begin to delete leading zeroes
and adjust the exponent in the normahzxng routine. Finally
the normalized result 7162230002 is obtained in FAC. This
is, of course, .716223 x 10~2 or . 00716223.

B. Normal Numbers - Normally distributed numbers are generated
from rectangular numbers in an interesting fashion. The Central

Limit Theorem of statistics states that for a series of indepen-
dent, identically distributed variates xy, x2, . . . Xp with
mean J{ and variance 072, the statistic

S = {where X = in )

x

o //n Y
or  S= Yx-nmu

/mo

becomes normally distributed with mean 0 and variance 1 as
n—»po0. For practical purposes very good results can be
obtained with a modest sample size.

—_—3F—



For a rectangularly distributed variable with limits of 0 and
1, 'the mean and variance of this variable can be shown to be

- -5'and’1/12 respectively. If a sample of 12 such independent

numbers is taken,, this sample will have an expected value of

6 and a‘variance of 1 since the variance of a sum of independent
variables is equal to the sum of their variances. Since a
rectangularly distributed random number has limits of 0 and 1
and since these numbers are theoretically independent, the
statistic .

5= 'in.N.. - 12(.5)
0

J v SV 14

2
I':R.N.i - 6.0

can be expected to be approximately normally distributed with
mean 0 and variance 1. Therefor, it is seen that normal num-
bers can be produced by summing 12 rectangular numbers and
subtracting 6. 0. It is possible to produce both positive and
negative numbers ranging from -6 to +6 with this technique.
The theoretical normal distribution has limits of - 00 and + ©0 ,
but, for all practical purpeses, numbers outside the range of
-3.5to +3.5 are extremely rare. Tests of normality of a
distribution of pseudo-random normal numbers have shown
this generation technique to give quite satisfactory results.

II. SUBROUTINE CALLING SEQUENCE

. The object deck for the subroutime is provided with name
cards which allow the subroutine to be called RAND or RANDF
in keeping with customary FORTRAN subreutine naming rules.

. Every time a statement mentioning RAND or RANDF is en-
~“countered, a new number will be generated. A positive argu-

ment signifies a rectangularly distributed mamber, e.g.,
RANDA{.179); a negative argument, a mormally distributed

_number, e.g., RANDF(-.179).

As long as the argument in the calling statement does not
change, the subroutine uses the last random number generated

as the multiplicand for the next. This is done by saving the 3 digit

argument in the subroutine and comparing it with the argument
found each time the subroutine is called. Should the argument
change, a new sequence is begun as defined in the preceding
section of this write-up. (NOTE: .179 and -.179 are not the
same arguments. )

7w,

The example below will generate 50 rectangular numbers

from one sequence, and then initiate a new sequence of 100
normal numbers.

DO 10 =1,50

10 A(I) = RANDF (. 337)
DO 20 I=1,100

20  B(I) = RAND (-.113)

The following example is frequently seen in simulation
problems. Suppose copper anodes are normally distributed
with a mean of 250 lbs. and a standard deviation of 3 lbs.
Simulated sampling of such a distribution can be obtained by
the FORTRAN expression

WEIGHT = RAND (~-.707) * 3.0 + 250.0

N




IZ. RAND SuBrouTINE [PRocrRam FLOWCHART

DECREMENT

ADDRESS TO GET

TO MANTISSA

(rect. dst)
N

DECREMENT DECREMENT
ARDRESS TD GET ADDRESS ToGaT]
TO ARGUMENT TO ARGUMENT

FLAG X DIGIT
ARGUMENT FOR
NESATWITY

SET uyP
MULTIPLICAND

w "Rnom”

l

Ysum = —6

“otR' = 12

MUATIPLY

a,_ it

“—num” x “k;

FLAG Low ORoER
HALF oF
PRODUCT

Procram Fiowcrarr (Cont)

MOVE RANDOM
NUMBER TO
.’R‘IUM”

15
" STORE

#+
?

N

1

ADD RANDOM
NUMBER TO
“sum" .

move 8 Di6ITs
CF PRODUCT TO
"FAC-2"

“CTR"=CTR- 1

"rAC- 10"
= 0

Y

SET EXPONENT)]
= 9o

move 9 piGirs
oF ‘sum“ Tc
"FAC"Z ”

FLAG
*FAC-2"
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Preeram FicwcrArT (Cont

N,

!

CREAR FLAG
AT ‘FAC-2"

MeVE DisiT

‘o A b FROM “FAC-2"
e “slen

A
RIGHT SHIFT
RECORD CNE
PLACE
SET FLAG
AT “FAC-9"

SET FLAG
a8

AT “FAC-2

BRANCH BACK

MGVE DiGiT
FROM ‘FAC-2"
re 'save”

]

FAC = TACn 1

i

move F
" N
INTO FAC-2

!

LEFT SHIFT
RECCORD 6NE
PLACE

!

MOVE DieiT
FROM ‘SAVE"

e “FAc-3"
meve &

mie ‘rac-2"
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OPERATING INSTRUCTIONS

Console Switch Settings - Same as FORTRAN II-D requirements.

Loading Subroutine onto Disk - A condensed object deck with
necessary control cards is provided for the user (deck 2).

The structure of this deck is seen on p. 135 of the Monitor I
Reference Manual. ‘A monitor call and JOB card are also
provided. The *DLOAD card (4th card) lists the subroutine

name RAND in cc. 7-10. This can be changed to any name

the user desires. The DIM number for this subroutine is 0026

in cc. 17-20 of the same card, If the user has added or deleted
library subroutines previously, this number may have to be
changed accordingly. (See rules on p. 135 of Monitor I Reference
Manual.) The last card of the object deck contains the alternate
name by which this subroutine may be called, RANDF, subject

to the user's preference. The DIM number is also 26 in cc. 14-15.
This may have to be changed as mentioned above. A complete
listing of the object deck appears in another section of this
write-up. To load the object deck merely depress the LOAD

key at the card reader. :

SAMPLE PROBLEM

This sample problem generates and prints 10 rectangularly
distributed random numbers and 10 normally distributed random
numbers. It then generates 500 rectangular numbers and tal-
lies a distribution of these numbers with .0 - . 09999999 as
casel, .1- .19999999 as case 2, . . . . ., .9 - .99999999 as
case 10. Finally 500 normal numbers are generated and tal-
lied with those below -3.0 as case 1, -3.0 to -2. 5000001 as
case 2, . . . . , 2.51t02.9999999 as case 13, 3.0 or greater
as case 4. At the conclusion of the sample problem "STOP"
is printed at the console typewriter. The results of the sample
problem appear in the Listings section which follows.

The user should compile and execute the FORTRAN test
problem on his own 1620-1311 system. This program tests the
correct placement of the RAND subroutine onto the 1311 disk.
(NOTE: the random number generator subroutine mustbe
stored on disk before the program will execute successfully.)

o /
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Vil. PROGRAM LISTiNGS
The following program listings are presented:
1) SPS source for RAND subrouﬁne with control cards
2) SPS condensed object deck with control cards

3) FORTRAN program using RAND subroutine as sample
problem (no data required)

4) Results of sample problem

/'\)/l\l{) '5(,’51*.(.‘(.’ TN T %k)lr)\g Dolagi

3400032007C13600032007024902402511963611300102
2ZJ08 5

ZZsPs

*_IBR

#NAME RAND

*ASSEMBLE RELOCATABLE

#STORE RELOADABLE

*1D NUMBER 0026

# OUTPUT CARD

1040 DSA RAND
1070RAND SM  ARGADD 29 +OECREMENT ADDRESS TO GET AT MANTISSA OF ARGUMENT
1089 8NF COMP+ARGADD»11+3RANCH TO COMP IF MANTISSA IS POSITIVE
1090 5M  ARGADD» 59+ +DECREMENT ADDRESS TO GET AT 3 DIGIT ARGUMENT
1110 SF ARGADDs»s6sFLAG LOW ORDER DIGIT OF ARGUMENT SINCE NEGATIVE
1120 B COMPE 12
11290 " DORG#-3 :
114.COMP  SM ARGADD» S5+ +DECREMENT ADDRESS TO GET AT 3 DIGIT ARGUMENT
1159 C STORE s ARGADD»11+sTOMPARE OLD ARGUMENT WITH NEW
1160 BE SUMSETsssIF EQUAL CONTINUE CHAIN OF ReNe/S
1180 TF STORE»ARGADDs11+SINCE UNEQUAL PUT NEW ARGUMENT INTO STORE
1190 T< RNUM»CONST#9LOAD ZERDES AND 1 INTO RNUM TO FORM MULTIPLICAND
1290 TS RNUM-T7+STOREs»LOAD 3 DIGIT ARGUMENT UNTO RNUM
203¢C CF RMNUM-7.+9,REMOVE FLAG IF IT EXISTS

. 204CSUMSETTF  SUMsNEGSIXesSET SUMMING AREA TO -6
2055 TFM CTR9124+10+5ET COUNTER TO 12 .
2OT2CALC M RNUMK » s DEVELOP PRODUCT
2083 SF 0D09Cs+ssFLAG HIGH ORDER END OF LOW ORDER HALF OF PRODUCT
2093 TF RNUM,0C339, 4+MOVE RANDOM NUMBER TO RNUM
2119 BNF SINGLE +STORE s sB3RANCH IF RECTANGULAR DIST. NUMBER DESIRED
2123 A SUM» 20079, ADD NJUMBER 7O SuM
2132 SM  CTRs1,417,OECREMENT COUNTER BY 1
2140 BNZ ‘CALC»»sRETURN IF 12 NUMBERS NOT YET SUMMED
2150 TF FAC-245UM=-2,sMOVE OUT 9 HIGH ORDER DIGITS
2160 BNF SINGLE&E24,5UM»sBRANCH IF RANDOM NORMAL NUMBER IS POSITIVE
217y SF FAC-24++>OTHERWISE SET FLAG FOR NEGATIVITY
2180 3 SINGLEGL24
21990 OORG#*-3

3030SINGLETY  FAC-2+30097++L0AD RECTs DISTe NUMBER INTQ FAC
3040 ToM FAC-1040,11

3050 TFM FaCs0,10,SET EXPONENT EQUAL TO 00
3C8CNORM  T) SIGN»FAC~25,THIS IS NORMALIZING ROUTINE USED BY BOTH
3090 BD ADDEXP.FAC-10

3100 CF FAC-2 .

311CDIGTCKBD  FLGSETSFAC-9

3120 TOo SAVE.FAC-2

3130 SM  FACs1,190

3140 TO FAC-24RKMK

3159 TR FAC-9,.FAC-8

3160 TD FAC-3,5AVE

3170 TOM FAC-2,0

3180 B DIGTCK



RAND SuercoTine (.ch )

3190 DORG#*-3

4030ADDEAPAM FAC»1,10
4040 TF  FAC-2,FAC-3
4050FLGSETSF  FAC-9

404D BNF #5244SIGN
4970 SF  FAC-2

4080 [-1:}

4090 DORG#*-9

4110STORE DC  340+DIGTCK-3
4120RNUM DS 10

4130CONST DC 8,1

4140K DC  10+19773267432
4150NEGSIXDC  11»-60000000000
4160SUM DS 11

&170CTR DS 2,DIGTCK-1
41BOSIGN DS 1+FLGSETE7
4190SAVE DS 1.FLGSETSS
4200RKMK DC  1.@+FLGSETE?
4210FAC DS s2492

1060ARGADDDS +RAND=1»FIELD TO CONTAIN 'ADDRESS OF ARGUMENT OF SUBR

4220 DEND1

RAND Susrovring — Oasecr

240100327 370136N10NM32007024902402511963611300102

772J02 5

27puyp 8

FOLOADRANND 0026 0J57400606G1CS .
bQOOOBWS“0”06200006lMBJZOOOOﬁOUOOZMMUOQbZOJUJNJZOU”U50C UL 2IUOONG #00

OOb*lJz4900074000001400621L6J29000500005Kmuu567»00uNMouthbulzbuxuvbu./uO
(uO9bluu<00056IOOOONK00053&UOS&IKOvaZbuU:oILJUU?ZOUVUJU&JJO&I:UJ)Jzku\Qv?
"OlDdlOuJbOOAo9OOOJ2KL0053300551320009W000»ukooﬁb33u0099nM0047cJOjbIKFUJUO
»071510)k10057300099J200369009(1W7UOI7OUI7VOZQ)26900037lh4003£20()ISR;,JUO U
COZ781K4323249000000M90032200000200298]Kh26029930009113rd&&Z“u?OHR“uOOCOJOOCUOuﬁ

322lOﬁ16“2#9200000K50049302490M3v0b6202062330249000000M500AU604«85R0v)u9”“"007
603871O“KSﬂﬁaqan7690120249200051ZNOZ&QOOO«?S:IOZAR30248&2N024“90”QV6R“ 8
‘OhaZlkA1ﬂ”2h9000000M9003700F000100662IKAI102492000012602&9002689&ub000Ju0 CCJ/

Ohaﬁ1W33?02b8300"00MM0052200693320249000000&20000ﬂoooocloo365203;oukoﬁuﬁﬂﬂm.CAO
Co5342k97N000 UG1J9773267&3000000000002304952014150574600200006”000300 20000-G011
R9996200200000000 -0012
24P
#OFLIRRANDF 26
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19

29

21
1G5

29

.31

32
35

34

30

106,

36

FCRTRAN IL-D ()/J/Vzr’;.L //ubLtN

SAMPLE PROBLEM - TEST OF RAND
DIMENSION KASE%1l4n
PRINT 100

FORMAT %45HSOME RECTANGULARLY DISTRIBUTED RANDOM NUMBERS/n

DO 1 MAX # 1,10
X # RAND%.431n
PRINT 101, X
FORMAT %Fll.8n
PRINT 102

FORMAT %//40HSOME NORMALLY DISTRIBUTED RANDOM NUMBERS/uo

DO 2 MAX # 1,10
X # RAND%-+483n
PRINT 101s X
PRINT 103

FORMAT %///39HDISTRIBUTION OF 500 RECTANGULAR NUMBERS//u

PRINT 104
FORMAT %13HCASE
DO 19 I # 1,10
KASE®Io # O

DO 20 MAX # 1,500
X # RAND%.733a

1 # X%1040 & 140
KASE®In # KASE%In & 1
DO 21 I # 1,20 .
PRINT 105, 1, KASE%Im
FORMAT %I3,198

DO 29 1 # 1,14

KASE®In # 0

DO 30 MAX # 1,500

X # RAND%-,6530

IF %X53400 31932532

TALLY/D

'KASE%1ln # KASE%1la & 1

GQ TO 30

IF %X=3.00 34435,35
KASE®1l4n # KASE%l4n & 1
GO To 30

I & 2.0%X & 840
KASE%Io # KASE%In & 1
CONT INVE

PRINT 106

FORMAT %///34HDISTRIBUTION OF 500 NORMAL NUMBERS//u
PRINT 104

DO 36 I # 1914

PRINT 1055 I, KASE%ID
sTop

END

01
02
03
04
05
06
07
08
09
15
11
12
13
14
15
16

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Ak 37500 32508
17 10065 30574

, TN AN A | A’!\( Eili K.' .

LIADLT
LJADEDS

Sl RECTALGULAGLY SILTRVLUTLL Aol 1 BERS

JU3075267
LA772185¢
L03070740
.758635204
71057419
0h40uolb
.0h37030?
L.66006123
16054371
.70594152

SONL HGRUGALLY DISTRISBUTED RANIDL HUGBERS

1.53982260
.646473063
-.41166532
-.79460932
337646638
-.17489732

" -1,49224130

1.22561400
.313670G3
=1.37307330

DISTRITUTION OF

CASE TALLY

1 30
2 49
3 42
4 50
5 47
6 49
7 Ly
3 58
9 : 54
10 51

DISTRIGUTISN

CASE  TALLY

1 0
2 4
3 6
L 23
5 u7
[ 72
7 95
3 10ub
9 o4
10 Lh
11 o
12 9
13 2
14 0
STOP

500 RLCTANWJLAG HUIGERS

500 HURNAL HULZERS
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Loliv DInESY Y FLASTT ,rAC- 00370 33 GOLEs 0L
Assemsiy  LisTime Lo DI L T 50373 53 gokzs 2w
. 5 rag,1,10 . 90378 12 4n4s? 060t
" rAC=2,FKNK GC475 5 C°uCG CONT)
01040 - DSA  RAND ’ oooos 00005 30006 in rac-9,rac-g GOl 31 07433 0oL lh
’ o : L3180 ™ rm-;,‘s,\vr. : GCL30 2% G2HLT Lol
01070 RAND  SM  ARGAND,2,,DECREMENT ADDRFSS TO GET AT WANTISSA OF ARAUNENT U3470 i ran=2,0 00682 15 0206 GOU0U
u3ieh 2 GTEE 00454 G5 Gu376 GOCGU
00006 12 oooos 0002 usdTu DORG H-3 Co462 . .
01080 . RWF couv,Anmoo,u BRANCH TO COMP IF HANTISSA IS POSIT SEU3G ATDEAP Ait FAC,1,10 U052 11 U742 Sulul
. 00018 &% ooosz 00003 b G C if  rAC=?,FAC-3 GOL74 25 02470 2489
01090 §fi * ARGADD,S5,,DECREMENT ANDRESS TO GET AT 3 mrn‘ I\P(‘U"'-"IT W 056 FLASTT or  FAC-9 ) 00b56 32 02483 UIGLL
: 00030 12 00005 B0005 G4 CuG “F o w24 ,SIAN S 00493 §E 006522 GCnI3
01110 - SF . ARGADD,,6, FLAl‘ LOW ORDER DIGIT OF ARGUMENT SHICE MEPAT IVE L ST Iic-2 68510 32 02L3L GAUSU
: 00042 32 00005 00000 SN 0L re £0522 42 GOCGo LLOLO
61120 P COMPeI2 ) ooos» %9 00074 00000 Wi 079 RORG #=0 00524 _
01130 DORG *-3 00062 . Ghliv STORD "¢ 3,0,DIGTCK=-3 30367 00403 w00 -
6lis0 COMP  SM ano +5,,DECREMENT ADDRESS TO GET AT 3. mcn ARGUMENT G812 iw DPS 10 00533 00010
o 00062 12 00005 T00G5 ohiz0 CAUST % 3,1 00541 00006 G0005001
91150 c - sroacmmuo.u.comnns OLD ARGUMENT WITH MEM © ub140 K nc  10,1977326743 00551 00010 1977326743
00074 3§ 00367 000G3 G150 TASIX DC 11,~606000000000 00562 00015 8000000000
61160 BE ~ SUMSEY,,,IF EQUAL CONTINUE CHAIN OF R.N./S G410 SU ns 11 00573 00011
- : 00086 &6 00146 01200 4170 CTR ns  2,0IGTCK-1 00369 0000?
61180 TF sront,Amon,n.s INCE UNEQUAL PUT NEW ARGUHENT 14TO STORE 150 SI NS 1,FLGSFT+7 00493 00001
s 9§ 26 00367 00005 G41°0 SAVE DS 1,FLGSFT+3 00L94 00001
01190 TF.  RNUM,CONST,,LOAD ZEROES AND 1 1TO RMUM To rom MULT I1PL ICAID 08200 PKHK DC 1,0,FLOSET+9 00495 00001 ¢
) _ . 00110 35 00533 00541 Q4210 FAC nS ,2lo'7? 02692 00000
01200 TF' ' RNUH-7,STORE,,LOAD 3 DIGIT ARGUMENT UNTO RNUM 01060 ARGAND DS  ,RAND-1,FIELD TO CONTAIN ANDRESS OF ARGUMFNT OF SUPR
o 00122 35 00526 00367 ) 00005 00000
02030 T CF mun-h,.ksuov: FLAG IF IT EXISTS 00134 33 00525 00000 cu220 nruoD 1 00001
02050 SUMSET TF . ~ SUM,NEGSIX,,SET SUMMING AREA TO -6 00186 35 00573 00552 _ .
02050 TFM CTR,12,10,SET COUNTER TO 12 00158 16 00369 00012 Cin OF ASSENNLY,
02070 CALC M RNUM,K,,DEVELOP PRODUCT 00170 23 00533 00551 w0574 CO0 : "0SITIONS PEGUIREN PLUS RELOCATION [INCPEMENT
07080 - SF 00090,,,FLAC HIGH ORDER END OF LOW ORDER MALF OF PRODUCT v0063 STATCIENTS PROCESSED
‘ ) 00182 32 00090 00000 .
02090 TF muu,oooss,,uove MNMM NUMRER TO RNUN
’ R 00194 36 00533 00090
42110 BNF’ smctt.smm:..amncn I# RECTANGULAR NIST, HUMBER DESIREN i |
. o 00206 &% 00298 00357 . |
02120 “A T-'SuM,00099 EADD NUMBER T0O SUM 00218 ;1 00573 00070
62130 st~ CTR,1,10,DECREMENT COUNTER £Y 1 A 00230 00369 000'61
02140 - . BMZ, CALC,,,RETURN IF 12 NUMBERS NOT YET SUMMED
- 0032 §7 00170 01200
02150 LY FAC-2 .sun-z,.novs OUT 9 HIGH ORDER DINITS
- 00254 26 02490 00571
62160 " UBNF smm.sou.sm,,swcn IF RANDOM WORMAL WUMBER 1S_POSIT IVE
00266 44 00322 00573
02170 © -§F . FAc-z,,,oTueams: SET FLAG FOR HEGAT IVITY
: 00278 32 02490 00000
07150 B SINGLE+24 ~ . . 100200 4900322 §0000
U2180 DORG *-3 00293

03030 SIGLETF - FAC-2, 00097.,LOAn RECT, DIST, NUMBER IiTO FAC
00295 26 02490 G0097
63040 Tnn FAC-10,0,11 00310 15 02452 00097
43050 ~ TFH  FAC,0,10,SET EXPONENT EOUAL TO 00 00322 16 02492 0V0U0
. G5060 ;ORI TD  S1GH,FAC=2,,THIS IS ORHALIZING ROUT I4E USED Y TOTH
00334 25 00493 02499
03090 RD _AODEXP,FAc-lo . 003456 43 Q0452 07402 :
03100 GF  FAC-2 o 00355 33 02490 00000 ~/7-
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Correction
7.0.057

1620
July 28, 1967

Attached is a Comments Sheet
which should be included in
the program writeup.
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A user has recently p01nted out that the f.ollow1ng sequence of
FORTRAN Statements will cause a check stop:

1"

Y = RAND ( X )

X+ 1.0

i

The second staternent will fail to execute properly bec@aae the
generator subroutine sets a flag withing the mantissa of the argument,

This occurs only when X is negative, i.e., random normal nurnbers
are being generated.

It is suggested that the use of arithmetic operations be avoided .

~on the argument of the RAND subroutine. If such arithmetic is necessary
-(although the 'seed' is generally initialized and not altered during most

runs) the following code may be used:

X =2 _
Y = RAND ( X )
Z=7+1.0

X =27
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