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New Random Number Generator Based on Binary and

Multi-Level M-sequences

Makoto KOSHIMIZU  Yoshitomi MORIYAMA

Abstract - H. Pangratz considered the pseudo-random number generator based on binary and quinary
maximal-length sequences, and calculated the autocorrelation function. Recently, the generation of
pseudo-random binary sequences with good randomness from a Product M-sequences of low degree
using a scrambler is presented. In this paper, we propose new random number generator which used
2&5&3&7-level M-sequence generator. 10-level random number are made using each one generator of
every. The empirical tests are made using chi-square statistic on two generators, Pangratz's and our's.
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1. 10-level generator which used

2&5&3&7-level M-sequence generator

# 1. 3-Level M-Sequence generator of trinomials

BitL i Ci Cm BitL i Ci Cm
3 1 2 1 15 2 2 1
3 2 2 1 15 7 2 1

15 8 2 1
5 1 2 1 15 13 2 1
5 4 2 1
17 1 2 1
7 2 2 1 17 16 2 1
7 5 2 1
19 2 1
9 4 2 1 19 2 1
9 5 2 1 19 11 2 1
19 17 2 1
11 2 2 1
11 3 2 1
11 8 2 1
11 9 2 1
13 1 2 1
13 4 2 1
13 6 2 1
13 7 2 1
13 9 2 1
13 12 2 1

2. b5-Level M-Sequence generator of trinomials
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T-Level

M-Sequence generator of trinomials
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# 4. Frequency test

section 2&5-Level 285&3&7-Level
Generator Generator
#1 15.60 17.32
# 23.19 17. 34
#3 18.61 17.48
#4 16.62 17.54
# 17. 14 17.80
#o 27.81 17.90
#r 16. 98 17.88
#8 25.93 17.98
#9 18. 11 17.87
#10 20. 50 17.78

2. 2&5-Level Generator

 (a) 1000, (b) 5000, (c) 10000 points plotted in 2-space.
2&5&3&7-Level Generator : (d) 1000,(e) 5000,(f) 10000 points plotted in 2-space.
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#5. Run test of #1

Run Observed Observed Predicted Oberved Predicted
Length Up Down Up (Down) Total Total
1 20647 20900 20833 41547 41666
2 9304 9108 9166 18412 18333
3 2662 2630 2638 5292 5277
4 588 561 575 1149 1150
5 93 92 101 185 203
6 16 19 15 35 30
7 2 1 2 3 4
x* 4.9 3.32 3.40
#6. Run test
section 2&5-Level 2&5&3&7-Level
Generator Generator
#1 8.39 3.40
#2 6.68 3.39
#3 8.87 3.41
#4 5.13 3.39
#5 6. 30 3.41
#6 7.20 3.42
#7 6.69 3.62
#8 8. 74 3.65
#9 1.84 3.61
#10 8.83 3.63
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