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ABSTRACT

This routine generates a (pseudo) random sequence of integers

in the range 0 £ N g 2**1l6-1.
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2.

REOU

TREMENTS

1.1

1.4

Memory

1K or larger alterable memory
Equipment
NOVA central processor

External Subroutines

None
Other

None

OPERATING PROCEDURT

2.1

2'2

2.3

2.4

2.5

Calling Secuence

JER - RBAND
address of old wvalue
return

Input Format

The address of the previous random value (or initially
a starting value) must be provided in the word after
the JSR .RALID.

Output Format

The new 16-bit random result will be returned in ACY
and will also replace the previous value in memory.

BError Returns

None

State of Active Registers upon Exit

ACl and AC2 are unchanged. AC@, AC3 and Carry are
destroyed.
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2.6

Cautions to User

If a K-bit number (1 £ K < 16) is needed, use the most
significant K bits (the least significant K bits are
not as random). For example, to obtain random N mod 2,
use the sign bit of the result.

DISCUSSION

3.1

3.3

3.4‘

3.5

Algorithms

This routine generates a linear, congruential sequence
of the form

X(N + 1) = (X(N) * A + C) mod 2%*16

i

where N (2%%11 + 2%%2 + 1)

I

and C 33031 (octal)

Limitaticns and Accuracy

The resulting seguence has the maximum period of
2%%16.,

size and Timing

The routine is 36 (octal) words in length.
Execution time is 244.7 M seconds.

References

Donald BE. Knuth, The Art of Computer Programming,
Volume 2, Addison=-Vesley Publishing Company (1969),
Chapter 3.

Flow Diagrams

None

EXAMPLES AND APPLICATIONS

Although this routine produces numbers in the range

F LN L2%*16 - 1



fractional values in the range
ZLF L
can be cbtained by the simple computation
F <~ N/2%*16
Random numbers are useful in a variety of applications -

simulation of natural phenomena, random sampling, testing
the effectiveness of computer algorithms, and probability

theory to name a few.

The source of .RAND is provided with the NOVA software.
If a user routine requires this program, the tape should
be edited into the user source.

PROGRAM LISTING

A listing of .RAND follows. No origin is given in the
source, enabling the user to edit this tape anywhere within

his routines,.



72000
2o
20302
geses
PeB4
Be2Os
QB2
BAGB7T
B3I
P83
Qa2
GG 3
BG4

254332
B1a632
Q44830
953231
@31 40¢
221220
Gpanls
P34234
16304006
41326
24230
230231
22832

3 RANDOM NUMBER GENMERATOR
$ GENERATES A (PSEUDRDY RANDOM SEQUENCE OF INTEGERS

3 IN THE

3 INPUT:

Wwe e e e ws we  ‘ee we  ea

e lge e Wa we 'se B

B oe

+ RAGNDs

RANGE

QUTPUT?

JBR

@<= N <= 2%%16-1

ADDRESS OF OLD VALUE POINTED TO BY WORD
AFTER JSR

16~BIT NEW RANDOM NUMBER IN ACO

AND IN STORACGE REPLACING OLD VALUE

CALLING SEQUENCE:

s RAND

ADDRESS OF OLD VALUE

RETURN

METHOD:

CAUTION:

UNCHANGED:
DESTROYED:

STA
15%
3Ta
574
LDA
LDA
JSR
LA
ADD
STA
LDA
LDA
Jmp

GENERATES A LINEAR CONGRUENTIAL
SEQUENCE OF THE FORM:
XN+ 13 = (X{NI#A+CIMOD 2%%16

IF A K~BIT RANDOM NUMBER (AS OPPOS3ED
TO & 16=- BIT NUMBER} IS5 NEEDEDs

USE THE MOST SIGNIFIGANT

¥K~RBITS (THE LEAST SIGNIFIGANT K-BITS
ARE HNOT A5 RANDOM? . '

FOR EXAMPLE. TC OBTAIN RANDOM N MOD 2»

USE THE SIGN BIT OF THE RESULT
ATLs AC2
ACSBs AC3s CAKRY
35 L UDAS $# SAVE RETURN
s D83 3 BUMP PAST ADDRESS CONSTANT
i2UDEY 5 ERSAVE ACt
2, UDEZ 3 FSAVE ACE
2,653 3 GET ADDRESS OF OLD VALUE
Bs s 2 5 OLD VALUE TG ACe
» ID2% 3 NEA
3 . UD2HE 5 (ET INCREMENT, C
3: 0 3 (NRAFC) MOD 2%%16
G052 3 STORE IT
15.UDE1L 3 ®=RESTORE AC1
Z» e UDG2 3 ®=RESTORE ACZ
8. UDB3 ? RETURN



3 COMPUTE N2{(2%%11+P%%2+1)

GUE1S 024835 LUDSB8: LDA 1,.UD21E 3 GET COUNT, %

gOB14 B44833 STA 1:.UD10 3 FOR ITERATION
BRG1T 1925120 MOVEL 051 2 ONRSER{X+ 12

BeE28 125129 MOVEL 151

eap21 214933 DSE UD1D

BOBEZ 000620 JMP =2

Go823 1867669 ADD @, 1

9E824 125129 MOVEL 151 N

@aees 125129 MOVEL 151 P 2ER2E(NH2ER{X+ 134N
@pEes 123800 ADD 1,8

BBas7T 801409 JMP 8.3 3 ON+NS2eE2eNE2HE (X4 3)

o830 CRO988 .UDG1: @ 3 ESAVE AC1

G031 2PE0860 .UDB2: @ 5 %*SAVE aCc2

BRE32 POGEG0 .UDE3T @ 3 SAVE RETURN
Ge033 GY9GI6H LUDiIB: O 3 ITERATION COUNT
99034 233031 .UD2@: 330831 3 INCREMENT

BBe3S G0BB19 UD21: 18 3 ITERATION COUNT. X
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