Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 18, No. 2, February 2013 http://dx.doi.org/10.9708/jksci.2013.18.2.019

The Sub-Peres Functions for Random Number
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Abstract

We study sub—Peres functions that are defined recursively as Peres function for random number
generation. Instead of using two parameter functions as in Peres function, the sub-Peres functions
uses only one parameter function. Naturally, these functions produce less random bits, hence are
not asymptotically optimal. However, the sub-Peres functions runs in linear time, i.e., in O(n)

time rather than O(nlogn) as in Peres’s case. Moreover, the implementation is even simpler
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than Peres function not only because they use only one parameter function but because they are

tail recursive, hence run in a simple iterative manner rather than by a recursion, eliminating the

usage of stack and thus further reducing the memory requirement of Peres’s method. And yet, the

output rate of the sub-Peres function is more than twice as much as that of von Neumann's

method which is widely known linear-time method. So, these methods can be used, instead of von

Neumann's method, in an environment with limited computational resources like mobile devices.

We report the analyses of the sub-Peres functions regarding their running time and the exact

output rates in comparison with Peres function and other known methods for random number

generation. Also, we discuss how these sub-Peres function can be implemented.
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procedure PeresU
input: z€{0,1}"

while [z| = 2
output ¥, (x)

end while

end procedure

T2 5 wkEsiof ofst W' o 3
Fig. b Iterative Implementation of /4
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