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Abstract

This paper explores that the different prime moduli can affect both the number of

primitive root and the spectral test performance for a 32-bit linear congruential generator

(LCG). We consider five forms of prime modulus: the Mersenne prime modulus, the largest

prime modulus, the Sophie-Germain prime modulus, the twin prime modulus and the

factorial prime modulus. We perform a computerized experiment that indicates significant

differences exist among the number of primitive root of the five forms of prime modulus,

and demonstrate that these differences can affect the performance of spectral test.
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1. Introduction

A linear congruential generator (LCG) is defined by the following

recursive formula

X ≡ aX (mod m), n ≥ 1 ,


