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Tab.1 Frequency of module in various regions

=25 (0.10%) (0.10°%) (0.10") (0,10 (0.10)
1 243 1964 16 573 143919 1271026
2 1 1 1 1 1
3 237 1969 16 650 144 127 1271574
5 1 1 1 1 1
7 237 1932 16 552 144 141 1271 474
9 237 1957 16 586 143 783 1271233

11 244 1958 16 670 143 965 1271 002
13 243 1965 16 585 144 145 1271599
17 244 1970 16 594 144 007 1271520
19 238 1973 16 598 143 978 1270 953
21 243 1937 16 623 143 934 1270 775
23 246 1976 16 623 143 905 1270 751
27 244 1976 16 612 143 946 1271 095
29 245 1926 16 546 144 051 1271534
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Tab.2 Frequency of prime number in various regions
Feikst (o, 105) (0, 106) (0, 107) (0, 108) (0, 10"’)
2xk+1 9592 78 498 664 579 5761 455 50 847 534
2x3xk+1 4784 39231 332194 2880517 25422713
2x3x5xk+1 1189 9807 83 003 719 984 6355189
2x3x - xTxk+1 193 1623 13 786 120 067 1058918
2x3x--x 11 xk+1 16 158 1359 11997 105 779
2x3x--x13xk+1 0 16 111 959 8817
M LS 2 v AR , BE A o D A4 3R TR A o, DT B0 3R BB s b . (HBEE ik

RETEALARDL .
USSR BB LA, PR R AR

TR AR, JCIE T AT 2 i 2k U B BUE Bl
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Tab.3 Frequency of prime number in various regions %

Fihat (0.10%) (0.10°%) (0.10) (0.10%) (0.10)
2xk+1 19.18 15.70 13.29 11.52 10.17
2x3xk+1 28.70 23.54 19.93 17.28 15.25
2x3x5%xk+1 35.67 29.42 24.90 21.60 19.07
2x3x--xTxk+1 40.46 34.08 28.95 25.21 22.24
2x3x--x11xk+1 36.36 36.49 31.39 27.72 24.43
2x3x - x13xk+1 0 47.06 33.23 28.79 26.48
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Tab.4 Analysis of prime number inspection algorithm

vk LS TR BIES T
Fermat O(log n)1 o 1/2 (RS RS
Solovay - S tr assen O(logn) ™" 1/2 AR
Lehman O(log n)l o 1/2 MWERTE
Miller O(log n)3 o 0 iff s A
Miller-Rabin O(logn) ™" 1/4 MRS
AKS O(log ;1)3(1 +#) 0 iff 78 PR

g ESEATERT, w=2 s IRETRIERT, p=1+¢(0<e<1),
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Tab.5 Performance comparison of forming prime number 1024 bit

Ak SRS/ ms
5= REN 4 420.65
AR 1367.37
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Efficient Generation Algorithm of Big Prime Number
Based on Frequency
Tang Pengzhi, Li Biao

(School of Basic Sciences, East China Jiaotong University , Nanchang 330013, China)

Abstract: The security of RSA encryption algorithm is based on the decomposability of product of two big
prime numbers. To ensure the security of RSA, two big prime numbers of sufficient length have been generat-
ed. A method based on probability theory is proposed in order to improve the efficiency of this algorithm and re-
duce the rate of error. A prime library is constructed through optimizing of Eratosthenes method, then by analyz-

ing classification frequency of the prime mantissa in library, prime frequency of expression and the prime

checking algorithm, and an efficient algorithm of big prime generation has been established. In this algorithm,

arbitrary initial integer has larger prime probability, whichmay improve the efficiency of the algorithm.

Key words : prime number ; Miller-Rabin ; checking ; generation ; efficiency



