Abstract- This paper proposes a new evolutionary algorithm called quantum-inspired
evolutionary algorithm(QEA). Quantum-inspired evolutionary algorithm, that is, QEA is based
on the concept and principles of quantum computing such as quantum bit and a linear
superposition of states. Instead of binary, numeric, or symbolic representation, by adopting
quantum individual as a representation, QEA can represent a linear superposition of solutions
due to its probabilistic representation. Rapid convergence and good global search capability
characterize the performance of QEA. Especially, QEA is suitable for combinatorial
optimization problem. The effectiveness and the applicability of QEA are demonstrated by
experimental results on the knapsack problem, which is a well-known combinatorial

optimization problem. The results show that QEA is superior to other conventional genetic

algorithms.
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F 2. v EAle AF Adp ofeolglel = 100, 250, 500. H o Al
543 30Wol i, P2+RIS Pen29} Repl WS Aol AL&3 Wy
m., w. ZZ} best, mean, worstE V|33, t(sec/run)< 3§ H HAE
Bt AZFS UERITE QEALF QEA29] Aol wF fE F719 A8 ojilo|t)

CGAs QEAs
Penl Pen2 Repl Rep2 Decl P2+RR1 QEA1 QEA2

B.| 562.1 0976 | 9589 | 560.5 012.3 092.7 612.5 612.7
Profits| M. | 5492 | 587.7 | 5472 | 5453 502.1 586.8 604.1 607.3
W.| 540.0 | 572.6 | 5371 536.8 493.5 o71.6 092.7 601.7
t(sec/run) | 1.537 1.544 1.293 1.302 12.97 1.556 0.408 0.438
B. | 137777 | 1455.0 | 1383.1 | 1352.7 | 1179.7 | 1454.0 | 14973 | 1505.2
Profits| M. | 1341.3 | 1439.0 | 1343.1 | 13374 | 1159.4 | 1441.7 | 14732 | 1490.5
W.| 1321.1 | 14152 | 13195 | 13225 | 1140.7 | 1430.1 | 14339 | 14734
t(sec/run) | 3.642 | 3.739 | 3.040 | 3.116 69.29 3.754 1.566 1.793
B. | 27124 | 28396 | 2706.8 | 2686.3 | 2255.1 | 2839.1 | 2903.2 | 2909.7
Profits| M. | 2668.4 | 2804.5 | 2661.0 | 26574 | 22209 | 2805.1 | 2858.7 | 2880.5
W.| 26428 | 2766.3 | 26266 | 2628.1 | 2195.7 | 2781.0 | 2821.1 | 2854.5
t(sec/run) | 9.211 9274 | 7913 | 8.142 270.8 9.138 4.429 5.981
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(a) best profits (100 items) (b) average profits (100 items)

(c) best profits (250 items) (d) average profits (250 items)

(e) best profits (500 items) (f) average profits (500 items)
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