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EP‑RAND and EP2‑RAND, as proposed by Knuth.
guages do not have a double accumulator for multiplication,




and may fail with integer overflow. When a times a is less



65536 0= NOT [IF]
than rn, and the remainder rn divided by a is less than the


1 VARIABLE RAND‑X VARIABLE RAND‑Y
quotient, then a m * /MOD DROP can be replaced by:






m a
LITERAL /MOD


3
:
RAND‑NEXT
l

2147483647
( m a MOD
I LITERAL * >R


4

RAND‑X @


a * R> ‑

5
48271
2147483647
*/MOD DROP
DUP 0< IF
m +
THEN

6
DUP RAND‑X

7
RAND‑Y @

All intermediate results will be in the official range of

8
40692 2147483399 */MOD DROP
integers.

‑9
DUP RAND‑Y !
Such substitutions can be made in the 32‑bit and 16‑bit

10
‑ DUP 0> NOT IF 2147483647 + THEN
versions Of RAND‑NEXT. The practice will be more useful in



the reverse direction, converting profane language to Forth.


THEN]
Many conversions from Fortran or another profane language



to Forth use a precomputed quotient and remainder. For a


According to Knuth, the period is about 74 quadrillion.
Forth definition, ‑ /moD DROP can be used to simplify.


RAND‑X and RAND‑Y should be initialized independently

to non‑zero values for best results.
Don't Use MOD


RAND‑x does not have the problem with low‑order bits.

You have been warned not to use moD to select random





numbers. With a small range, the problem is neglible, but


1
RAND‑X
I RAND‑Y
the following shows the danger.


n
is 1



65536 0= NOT [IF]

:GO CR 17 0 DO
RAND‑NEXT 1 AND . LOOP
GO

1 1 0 1 0 1 1 1
0 1 1 0 0 0 1 1 0

1 1 RAND‑X ! 1 RAND‑Y


n is 2


3 CREATE BINS
10 CELLS ALLOT

:GO CR 17 0 DO
RAND‑NEXT 3 AND . LOOP 
GO

3 2 0 3 3 3 0 3 0 0 2 1 2 0 3 2 2
5 :GO CR CR .1' Distribution Using MOD 
CR




6
BINS 10 CELLS ERASE


n is 3

7
20000 0 DO

:GO CR 17 0 DO RAND‑NEXT 7 AND . LOOP
GO
8

\
9 Digit Number

5 7 5 3 5 6 0 3 5 2 5 5 3 4 3 2 4

9

RAND‑NEXT 1000 MIL MOD
( u)




10

\
Into 10 BINS


With 16‑bit arithmetic Forth, three LCSs should be com‑
11

100 MIL

bined. The following is adapted from a suggestion by I!Ecuyer
12

CELLS BINS + 1 SWAP +!

in 1988.
13
LOOP ; GO



65536 0= [IF]
15 :GO




16
10
0 DO


I VARIABLE RAND‑X
17

CR I CELLS BINS + @


2 VARIABLE RAND‑Y
18

DUP 4 R SPACE
I

3 VARIABLE RAND‑Z
19
50
[CHAR]
EMITS


5
:
RAND‑NEXT ( ‑‑
l

32363
20
LOOP GO

6
RAND‑X @
157
32363 */MOD DROP

7

DUP RAND‑X !

Distribution using MOD:

8
RAND‑Y @
146
31727
*/MOD DROP

9 DUP RAND‑Y !


2805

10
‑
DUP 0>
NOT IF
32363 +
THEN
2288

11
RAND‑Z @
142
31657
*/MOD DROP
1816

12

DUP RAND‑Z !
1871

13
‑
DUP 0> NOT IF
32363 +
THEN
1828



1807


THEN]
1908



1940


The exhibits here were originally presented in profane lan‑ 1884

guages‑outside of the temple of Forth. Some of those lan‑ 1853

46
Forth Dimensions XX1.1,2

