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Multi-Universe Paralel Quantum Genetic Algorithm

YAN G Jurn-an ,ZHUANG Zhen-quan ,SHI Liang
( Department o Bectronic Scence & Techndogy , USTC, Hefed , Anhui 230026, China)

Abgract: This pgoer firg proposes a novel Multi-Universe Pardlel Quantum Genetic Algorithm (MPQGA) and provesits gob-
d oonvergence in theory. In the dgorithm ,dl individuds are divided into some independent sub-colonies,caled universes,according
to their definite topologica dructure. Individuadsin a universe are represented by multi- gate gene qubits. Inthe individud’ s updating ,
the generd quantum rotation gate drategy and dynamic adjuding rotation ange mechanian are goplied to acceerate convergence.
Quantum NOT gete is used to redize quantum mutation to avoid premature convergence. Each universe evolving independently enlarges
the search gace. Irformation anong the universes is exchanged by adopting the best emigration and the quantum crosover operation
for the inprovement of search dficiency. Then it putsforward a new Blind Surce Sgparation (BSS method based on the combination
o MPQGA and Independent Conponert Andyss (ICA) . The smulation results show that the dficiency of the new BSS method isob-
vioudy higher than that of the Conventionad Genetic Algorithm (CGA) and the Quartum Genetic Algorithm (QGA) .

Key words: quantum conputation ;genetic agorithm; quantum genetic agorithm;multi- universe paradld quantum genetic ago-
rithm;blind source sgparation
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