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Abstract: To enhance the optimization ability of the particle swarm algorithm, a novel quantum-inspired particle swarm
optimization algorithm is proposed. In this method, the particles are encoded by the probability amplitudes of the basic
states of the multi-qubits system. The rotation angles of multi-qubits are determined based on the local optimum particle
and the global optimal particle, and the multi-qubits rotation gates are employed to update the particles. At each of iteration,
updating any a qubit can lead to update all probability amplitudes of the corresponding particle. The experimental results of
some benchmark functions optimization shows that, although its single step iteration consumes a long time, the optimization
ability of the proposed method is significantly higher than other similar algorithms.
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fs  13e+02 4.1e+09 5.3e+05 9.4e+09 6.5e+07 3.0e+07 1.0e+05 D ™ /7% ™ /7" ™ /7%
fo  1.6e-09 4.0e+09 2.2e+08 1.5e+10 5.9e+08 2.4e+06 28.1635 50 9.863512 9.800 094 9.620418
Fr 2.5e05 2.1e+04 1.4e+03 4.3e+04 2.5¢+03 4.4e+03 3.7e+03 100 9785713 1003969 9752004
fs 5.4e-05 212627 21.0887 21.4234 21.3745 18.4078 17.1200 Ty 9.824613 9.919894 9.686211
fo 1508 1.4e+02 142371 2.4e+02 274191 18.7604 0.22863
f1o 214;66(;0 4.7e+05 1.0e+02 9.4e+05 6.7e+03 2.6e+03 16.4156 m%% 1 *ﬂi’%4 Ef}'ﬂ,, ?j[] fl ~f2ﬁ’\]$*ﬁ%ﬁ¥i’>} ETJ'
Fi1 240405 2.0e+08 2.1e+07 4.9¢+08 1.1e+08 3.0e+08 1.8e+06 o . o
q = - S ] T - 4 R + 2
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. N . e e
fis 16606 6.9c+04 7.8¢+02 1.1e+05 1.0e403 1.0e+04 58.7252 F e R [T R T B T AL 8 MQPAPSO 1 B0 18 4T
fia 96611 93¢+07 44e+06 1.0e+09 15e+09 3.8¢+06 33e+05 5} 18] 3 QDPSO- PSO. SFLA HJ Kt 3 10 %, Jy fi % Eb
Fio 0ATIE 6202 DSl I S0 D2 L2\ g 95 56 AR T S L L
fi6  1.0e- 2e+04 1.4e+ e+ e+ e+ Te+ , N .
A 21 1 — EEs S b0 H 47
fir 106924 1.4e+02 1.1e+02 1.7e+02 1.6e+02 1.2e+02 1.0e+02 W AL — 25 25 S AH IR AL LIRS TR ()50 L. 3 {6
f1s 13e-05 19¢+05 1.4e+05 3.00405 2.4c+05 2.1c+04 1.9c+04 QDPSO. PSO. SFLA HJiEAR D E 4y H W E A G =100
fie 0.00127 0.49999 0.49998 0.49999 0.49999 0.49774 0.49830 G = 1000 KR AR . G f1 ~ fao BIPLAL S R
f20 0.00222 963208 83.6293 97.0198 95.6162 92.8530 90.566 4
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