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Search Performance Analysis According to Interpretation Methods
for Dealing with Permutation on Integer-Type Gene-Coding Method
based on Quantum Bit Representation
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ToMoTsUuGU OHNOY©)  SHIGERU NAKAYAMAS:d)

Abstract: Quantum-inspired Evolutionary Algorithm (QEA) and QEA with Pair-Swap strategy (QEAPS),
each gene is represented by a quantum bit (qubit) in both algorithms, have shown superior search perfor-
mance than Classical Genetic Algorithm in 0-1 knapsack problem. And then, in the experimental result
using integer knapsack problem, a novel integer-type gene-coding method that can obtain an integer value as
an observation result by assigning multiple qubits in a gene locus, have shown superior search performance
than conventional binary-type gene-coding method. However, the gene-coding method cannot deal with per-
mutation easily. Therefore, we have proposed two interpretation methods which can deal with permutation,
in order to expand the gene-coding method based on the qubit representation. This paper has shown the
results of computer experiment using the proposed interpretation methods, and has described the results of

analysis.
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Fig. 1 Gene-coding method based on qubit representation and

the observed binary information.
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Fig. 2 Binary-type gene-coding method for solving binary op-
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Table 1 Lookup table of the rotation angle 6;;;, in IKP.
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Fig. 5 Update cycle of an individual in TSP.
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Table 2 Lookup table of the rotation angle 6;;; in TSP.
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Fig. 8 Experimental result in the case of Z;.
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