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A Hybrid Genetic Algorithm for Computing the k-Error Linear
Complexity of Periodic Sequences

NIU Zhihua, YUAN Can, KONG Deyu
(School of Computer Engineering and Science, Shanghai University, Shanghai 200444, China)

Abstract: The linear complexity of periodic sequences and its stability are important metrics for the
evaluation in stream cipher. The k-error linear complexity is an important evaluation index for the stability
of linear complexity. However, at present, it is difficult to compute the k-error linear complexity of the
period sequences (except for 2", p", 2p"). Therefore, a hybrid genetic algorithm is proposed to
approximate the k-error linear complexity of arbitrary periodic sequences by adopting the roulette wheel
and elitist reserved strategy., the two-point crossover and simple random mutation, and by introducing
adaptive operators to adjust the crossover and mutation probabilities to ensure the convergence of the
genetic algorithm. The efficiency of the algorithm is improved by using the parallel computing fitness
function. Simultaneously, by combining with the simulated annealing algorithm, it increases the
convergence speed and avoids the premature convergence. The results show that the experiment value of &-
error linear complexity is only 8% higher than the exact value when £<C8 and the period is less than 256.
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N=256
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Fig.3 Comparison of experimental and accurate values of

k-error linear complexity of sequence s3
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s4 = {01000111110011000010001011011101100000
11100110101111010000001011000110011110001100
10101110011111011011011110011100010100011101
10110001101110101111011100101110100001010101
001100010100011111001000001110} , N =200
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Fig. 4 Experimental values of k-error linear complexity

of sequence s4

s5 = {10101011001000011110110010100000000010
10110001011001110001010001111001010111000101
01011000000101110100000001111100110011011000
11001000000011001111110000000010100010010111
01110010101010111111011000000011100010000110
11010010010000011001011100010100001000011011
01101101111101011110000010110100110100000100
10111110000000000001101011011001100110110100
11110100010001000101111110110010000101010111
00011110100110111000001101100010111110100100
00101011100010000000111111100100010001011010
1110000111010010101100} , N=500
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Fig.5 Experimental values of k-error linear complexity

of sequence s5
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