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Search Performance Evaluation of Quantum-Inspired
Evolutionary Algorithm Using Integer Type Gene

Coding Method Based on Quantum Bit Representation
on Integer Knapsack Problem

IcHirRO IIMURA., ™ Yosuirumr MORIYAMA 12
and SHIGERU NAKAYAMAT

In order to expand the coverage of the conventional binary type gene coding
method based on the quantum bit representation, this paper proposes the novel
gene coding method which can represent integer type gene even if the quantum
bit representation is used, and clarifies its characteristics. In this paper, the
proposed gene coding method is called the Integer Type Gene Coding Method
with Plural Quantum Bits. From the experimental analysis in Integer Knap-
sack Problem, we have confirmed that the proposed gene coding method can
discover quasi-optimal solution in shorter searching time compared with the
conventional one, and that a suitable gene coding method for discovering the
optimal solution is different depending on an algorithm used.
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Fig.1 Individual representation in CGA.
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Fig.2 Binary type gene based on qubit representation.
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Fig.3 Integer type gene based on qubit representation.
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Fig.4 Search performance as a function of the number of individuals in QEA (Cy). Fig.5 Search performance as a function of the number of individuals in QEAPS (C,).
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Fig.6 Search performance as a function of the number of individuals in QEA (Cy). Fig.7 Search performance as a function of the number of individuals in QEAPS (Cy).
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Fig.8 Search performance as a function of the number of individuals in QEA (Cs). Fig.9 Search performance as a function of the number of individuals in QEAPS (Cy).
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