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Quantum-inspired vortex search algorithm
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Abstract: The vortex search is a new optimization algorithm recently proposed, which has the advantages of simple
operation and strong search capabilities. However, it is easy to fall into premature convergence in the late stages of the
algorithm. By introducing quantum computing into the algorithm, a quantum-inspired vortex search algorithm is proposed.
Firstly, the vortex center is encoded by qubits described on the Bloch sphere, and then through repeatedly rotating all qubits
on this individual about the same coordinate axis, some new individuals are generated. The best individual is chosen as a new

vortex center which is rotated again until meeting the termination conditions. The experimental results of some benchmark

functions extreme optimization show that the proposed algorithm is obviously superior to the original one.
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fs 7.3436 1.6595 14.270 0.2236 5726.0 0.4073 930.17 0.6557
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A B AIANTT 73 B (f1 ~ fs), QIVS LT VS,
PSO. ABC; X T Z B &R B EE (f13 ~ fie),
QIVS 1 T PSOMIABC, RE fi3 5 T VS; & T%
I Ay B 7] 4» B9 bR 8L, QIVS 5 VS Z I A K, B4 T
PSO 1 ABC. iX £ 558 1 Fy45ib 2 —FU.

FE M [F)32 AT I E) B, QIVS t R B 1 AR R ()
A RIS T Bl (IR ] o B RN AT 43 ) RN 2 06 AR

ANT] 73 B R AL, QIVS B AR T VS PSO. ABC; 11 %}
T2 ] 4 B R 2, QIVS I REA S EL AR, T
VS. PSO. ABC IR EL 5 5l 9 2 4~ 14, 04
XTS5 R BB QIVS Ly, 45 tHan ™ iy
FAB BT, QIVS BA B S0 RE 1 AR A R AE T
B 11 G B AL 1) R 32 A 7 R AL, 26—, KT g Ag HL
#il, QIVS 3K i % T Bloch BR T 3 () & T Eb 4% 4 L,
K& T LURA K o ARARVE A ARAL . XT38 4E et
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fi# x;, 7F Bloch k1] b, 77 7E — A& 0 1E (2;,0,0), H
5 X #IEEAEERN 1 — 22 WEE O, %A LR
H R ET R, Hoa ARFRERSE T 2y, WK 5 B, X
FE—K, Bt X fl B gy — AL s 2] 7 3 C
R B R, XA S TR AR R T s AR
AL HEHRBEE O TR — S, SN T4
B TARAEN AR B A, PRt mT DA i i s L AR
T NSRS 2 R B A R R B T X T Ik i
AEHLH, QIVS A1 R F 3k T Hir 40 A 1 B WL £k A
R, R R A 58 200 5 bR £ 4 Dk 15 2= 21 A%, DRIk
HA VS AR AL 9811 QIVS AX A& FH v 17 7 A 1 B AL
A e e R, BARSR A 78 im i O i E L
RRGE HA BRI e S (1) J7 V7= AR . B TR TR
P2 LURE B P AN A AR AR y; A 2, I 32 56 e 2
B 773, A LLORUEFEAH [R5 /T, X 2 I T RS
R, XA BT 0 5 g 0 A 1Y 22 RE I, AT AE — E AR
B EReE e Ik VS EHE I B S T AN R 2SSk ) sk
M. 2iA LA L 5 T, T R g b A0 & 1 LU RR 1) S8
ey, AAgEE T QIVS BAM M R

-1 -1 X

E 5 Bloch kE L5 z; 3 RAIEE
4 4 @

ARSCHEH T MBSO IR A R B, 2
TR IR L BB AT AE RO, BOER I E T
ELARE X i 3T HH O B, R FH 308 A 56 4 5 R 000 8 v
oy A 177 22, SR FH s o3 A B A LA™ A e e A
SR FH B PR O G il e 2 77 A A e il 4 SR PR A pR 3
PRAE A IR S B0 45 R AR W, P4 L 0 B0 E0S T B £
AN 2 AR B AT 73 B R ARAR R R, AT R 38
P, (RN 48 75 H 5 LORr 2 B RN Sl i %, e % 1)
S H AT SE R R Be ).
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