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Hybrid quantum algorithm for solving traveling salesman problems
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Abstract: Hybrid quantum algorithm (HQA) was put forward to solve traveling salesman prob-

lems. On the basis of quantum computing, displacement decoding was designed which enables the al-

gorithm to overcome the difficulties in route configuration. Evolutionary mode and best tracing and

keeping mode,derived from particle swarm optimization algorithm, were adopted, dynamic inertia

weight was configured to update quantum angles effectively,and local optimization was taken to

carry out lean search. The capability of HQA to solve traveling salesman problems was demonstra-

ted by the results of several examples.
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Tab.1 Displacement decoding

# ity
RRAME 4 5 1 3 8 6 9 7 2
P(t) 001 1 0 1 1 1 0 0
FRAME 4 1 3 5 6 9 7 8 2
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Tab.2 Weight matrix of 10 cities
N
1 2 3 4 5 6 7 8 9 10
oo 50 2 9%5 8 14 78 95 20 12
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78 74 24 86 5 80 o 32 8 39
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Tab.5 Settings of parameters
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Tab.6 Statistical results of examples
IR B A AR 1 10
TSP 5.4 Cx Fy I/
I/ Co/IK Fa Fw
grl7 17 2 085 500 1.00 20 2 085.00 2 085
gr2l 21 2707 500 72.70 20 2 707.00 2707
gr24 24 1272 500 99.05 20 1 272.00 1272
fri26 26 937 500 1.30 20 937.00 937
grd8 48 5 046 1 500 673.83 5 068.10 5115
hk48 48 11 461 1 500 350.83 6 11 500.75 11 641
berlinb2 52 7 542 1 500 442.00 14 7 584.05 7745
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Fig.3 Iteration of optimizing gr48
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