
RNG: Randu vs Mersenne Twister

The randu() function is a linear congruential method

Xn = (aXn−1 + c) modulo m

with a = 65, 399, c = 0 and m = 231. For example, take X0 = 1 and 2,000
consecutive values scaled by 1/m to lie in the range (0, 1).
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Note that a = 65, 539 = 216 + 3 and so

Xi+1 = aXi = (216 + 3)Xi

and using arithmetic mod 231

Xi+2 = aXi+1 = (216 + 3)Xi+1 = (216 + 3)2Xi = (232 + 6× 216 + 9)Xi

= (2× 231 + 6× 216 + 9)Xi = (6(216 + 3)− 9)Xi = 6Xi+1 − 9Xi

Hence, 9Xi − 6Xi+1 +Xi+2 = 0mod 231 and so (9Xi − 6Xi+1 +Xi+2)/2
31 is an

integer.
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