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Abstract A lot of integer codes are proposed for various applications.

Many of them can encode

information sources of unlimited positive integers. Elias proposed some evaluation methods for the codes in
any not increasing probability distributions of positive integer. And, Elias showed many of positive integer

codes can encode positive integers in not bad performance for any kind of the probability distributions.

By Elias, for some positive integer codes, the upper bound functions of ratios of average codeword lengths

versus entropies for any information sources of positive integer are shown. In this paper, we verify the upper
bound functions by numerical experiments. Then we show that some of them are roughly optimum, but
Elias’s upper bound function of Leveshtein-Elias’s w code is redundant. We proposed a revised upper bound

function for the code, and show that it gives a better upper bound.
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1 1 1 1
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3 11 01 011
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6 110 001 01001
7 111 001 01011
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Table 4 Codeword examples of py,

Integer | Even bit  Length by Codeword
binary unary
i [mumber  code | pa(G) [pa(G)[pa(3)
1 01 0 010 0010 | 00010
2 10 0 100 0100 | 00100
3 11 0 110 0110 [ 00110
4 0100 10 011000 | 1000 | 01000
5 0101 10 011010 | 1010 | 01010
6 0110 10 011100 {1100 | 01100
7 0111 10 011110 | 1110 | 01110
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