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Quantum genetic algorithm based on multi-chain coding scheme

WANG Zhi-teng, ZHANG Hong-jun, ZHANG Rui, XING Ying, HE Jian
(PLA University Science & Technology, Nanjing 210007, China)

Abstract: In order to improve the efficiency of the quantum genetic algorithm, this paper proposed a quantum genetic algo-
rithm based on a expanded multi-chain coding scheme. The algorithm took qubit as chromosome. Each chromosome generated
multiple and parallel gene chains which were mapping to multiple optimized solutions by separating qubit into multiple and par-
allel genes. The expanded genes chains expanded the searching space effectively and increased evolutionary rate for quantum
genetic algorithm. It introduced the dynamic adjusting rotation angle mechanism to quantum rotation gate to guide individual e-
volution and used quantum not-gate to prevent algorithm occurring premature convergence. The method further improved
searching efficiency. In the simulation experiment, analysed the influence for the algorithm with different variation probability
(10,0.1,-:-,0.9,1])and used different code schemes to optimize extremal function. The simulation experiment result shows
that it can obviously improve the efficiency of quantum genetic algorithm by adding gene chain, and the quantum genetic algo-
rithm based on a expanded multi-chain coding scheme is efficient.
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