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CRS Algorithm Based on the Simulated Annealing
TANG Dan!

Abstract In this paper, a new algorithm is proposed for the nonlinear programming
problems. The algorithm applied the simulated annealing to the CRS algorithm. Accord-
ing to the simulated annealing reflects on concentrates and proliferates in each iteration.
Enables the CRS algorithm to search the global optimization more easier rather than
the local optimization. Finally, the proposed algorithm is applied to two typical function
optimization problems, and the numerical results illustrate the accuracy and efficiency of
the algorithm.
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Horp py B AR BANER L PMLE, o RTES | RIS Hessian FFEH

TEAERL ELBIRAE, o >0 &% i DMRiMEmEN = E (RE).
M =360, pi, o, c WBRESILE?2HES.
*F1 K2m=4n=3 MM p, o, c HEIE
7 ; Ci 7 a; Ci Pi
1 4 4 4 4 0.1 1 3 10 30 1 0.3689 0.117 0.2673
2 1 1 1 1 0.2 2 01 10 35 1.2 0.4699 0.4387 0.747
3 8 8 8 8 02 3 3 10 30 3 0.1091  0.8732  0.5547
4 6 6 6 6 04 4 01 10 35 32 0.03815 0.5743 0.8828
5 3 7 3 7 04
6 2 9 2 9 06 4 n = 3 MWERILEARIER:
7 5 5 3 3 0.3 £(0.114,0.556, 0.852) = —3.86.
8 8 1 8 1 0.7
9 6 2 6 2 0.5
10 7 36 7 36 05
F3m=4,n=068 pi, o, c: HEE
i @ Ci Pi
1 10 3 17 3.5 1.7 8 1 0.1312 0.1696 0.5569 0.0124 0.8283 0.5886
2 0.05 10 17 0.1 8 14 1.2 0.2329 0.4135 0.8307 0.3736 0.1004 0.9991
3 3 3.5 1.7 10 17 8 3 0.2348 0.1451 0.3522 0.2883 0.3047  0.6650
4 17 8 0.05 10 0.1 14 3.2 0.4047 0.8828 0.8732 0.5743 0.1091 0.0381

XTI 2 9 n = 3,6 PIFEDL, 23 FASCEEM CRS2 FRE#ATIH 5 K,

W = 6 RHEERRE R £(0.201,0.15,0.447, 0.275,0.311, 0.657) = —3.32.
YFBIRE 1 E m =5,7,10 B=FIEO, 73508 A SCAEM CRS2 SBT3 5 Ik, m =5,7
A K RAR 2 REEM R R, A3CEES CRS2 HETRZRIBSHINE 4, R 5.

n =6 MA—-KER

AE & RBREARIE, ACHFES CRS2 FEHH A REEAFINE 6. £ 7.
R 4m =50, AIONEGHEATEIRM L

CRS f1% AR
L e fLld AL e fLld
(3.9999,4.0001,3.9999,4.0001) ~ —10.1531  (3.9999,4.0001,4.0000,4.0001) ~ —10.1531
(0.9999,1.0002,1.0000,1.0001) ~ —5.05551  (4.0000,4.0001,4.0000,4.0000) ~ —10.1531
(4.0000,4.0002,4.0000,4.0001) ~ —10.1531  (4.0000,4.0001,3.9999,4.0001) ~ —10.1532
(3.9999,4.0002,4.0000,4.0001)  —10.1532  (4.0000,4.0002,4.0000,4.0002) ~ —10.1531
(4.0000,4.0000,4.0000,4.0002) ~ —10.1531  (4.0001,4.0000,3.9999,4.0001) ~ —10.1532
R 5 m="TH, ANEGE TSR L
CRS f1% AR
L e fLld AL e fLld
(4.0004,4.0007,3.9995,3.9995)  —10.4029  (4.0006,4.0007,3.9995,3.9995)  —10.4029
(4.0006,4.0006,3.9995,3.9996)  —10.4029  (4.0005,4.0007,3.9994,3.9996)  —10.4029
(3.0007,7.0008,3.0002,7.0005) ~ —2.7658  (4.0005,4.0006,3.9994,3.9995)  —10.4029
(4.0005,4.0007,3.9994,3.9996)  —10.4029  (4.0005,4.0006,3.9995,3.9996)  —10.4029
(4.0006,4.0006,3.9994,3.9995)  —10.4029  (4.0006,4.0007,3.9995,3.9996)  —10.4029
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& 6 n =6 CRS HYTHLR
T4UN, HAME
(0.2013,0.1467,0.4764,0.2754,0.3116,0.6574)  —3.3219
(0.1074,1.1328,0.8312,0.0312,0.3156,0.6254)  —2.6523
(0.2017,0.1502,0.4770,0.2753,0.3115,0.6572)  —3.3222
( )
( )

0.2018,0.1500,0.4766,0.2754,0.3115,0.6572 —3.3222
0.2018,0.1500,0.4767,0.2753,0.3116,0.6572 —3.3222

R T n =6 WAL
L e fLld
0.2018,0.1497,0.4769,0.2752,0.3117,0.6573)  —3.3222

( )

(0.2013,0.1503,0.4769,0.2753,0.3115,0.6272)  —3.3222
(0.2013,0.1500,0.4767,0.2752,0.3116,0.6573)  —3.3222
( )
( )

0.2015,0.1498,0.4766,0.2753,0.3115,0.6573 —3.3222
0.2015,0.1500,0.4769,0.2754,0.3116,0.6571 —3.3222
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