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Abstract

The sensitivity of parameters in direct search algorithm with quadratic interpolation
model is examined by numerical experiments. These parameters are related to the initial
radius, the step acceptance and the update of the trust region. According to numerical
experiments, it is shown that the numerical efficiency of the direct search algorithm is very
sensitive to the initial radius, and is insensitive to the parameters related to the step ac-
ceptance and the update of the trust region. Numerical tests show that initial interpolation
radius should be equal to initial trust region radius. Recommended ranges of values for initial
radius and the values of other parameters are exhibited on the basis of extensive numerical

tests, which is beneficial to the implementation of the algorithm and engineering application.
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No. | Name Dim. | No. | Name Dim.
1 Rosenbrock 14 2 Wood 12
3 Powell singular 16 4 Cragg and Levy 16
5 Broyden tridiagonal 18 6 Broyden banded 17
7 Cubic 12 8 Trigonometric 18
9 Brown 2 16 10 Penalty 1 18
11 Penalty 3 12 12 Seven diagonal Broyden tridiagonal | 16
13 Brown 1 16 14 Banded trigonometric 18
15 Sparse Nazareth trigonometric | 18 16 Another trigonometric 18
17 Toint trigonometric 15 18 Augmented Lagrangian 16
19 Boundary value 15 20 Variational 18
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BAEBA TR E 2 5 B IR E AR K R, BN TR AR AR preg 731
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Pheg = 0.1 Pheg = 0.4
Ao Average Ao Average
0.05 1316.03 0.20 1444.46
0.08 1308.75 0.32 1386.70
0.1 1283.75 0.40 1394.48
0.12 1308.75 0.48 1381.77
0.15 1286.16 0.60 1399.14
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e AEBEA IR AR 6 I, Bk 1 A REEURIK. I EATAT BLAA S 1 e
HOE ) T S OCBBN S ROR AR KRR BE b OB T3 AT 46 P AR B R

1232 3 BN BUE BUBAT 4 AR A AU [0.04,0.4) 22 A bR BB 1y it R
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MRS EL, B g1 = 0.35,m2 = 0.6,71 = 0.75,72 = 1.25, IR ALK 4.

% 3 ERFVIREEXNREE T ERBR N
Ao Best Worst Average

i N2 Y1 Y2 ANF | m 2 T Y2 ANF
0.01 0.1 0.5 033 all 187925 | 04 >0.7 >0.5 all 1899.85 | 1884.02
0.04 0.15 0.7 0.75 all 1379.85 | 0.15 0.5 0.33 all  1429.00 | 1399.81
0.1 <035 0.6 0.75 all 1253.10 | 0.25 0.9 0.5 all  1323.10 | 1283.83
0.4 0.4 0.6 0.75 all 1363.65 | 0.15 0.5 0.75 all  1494.40 | 1394.48
0.7 0.2 0.8 0.5 all 1311.15 | 0.15 0.5 0.66 all  1450.40 | 1370.53
1.0 0.4 0.5 0.66 all 1429.85 0 0.6 0.5 all  1579.85 | 1486.06

2.0 0 0.5 all all 134465 | 04 0.6 >0.33 all 1513.90 | 1392.02
4.0 0.35 0.6 all all 1439.50 0 0.9 all all  1495.75 | 1418.08
5.0 0.3 0.6 all all 1415.20 0 0.7 all all  1539.10 | 1450.30

x4 MEREBEMGEEHESR

Ao ANF Ao ANF Ao ANF

0.04 1392.55 0.18 1318.50 0.30 1384.75
0.06 1315.60 0.20 1308.00 0.32 1300.20
0.08 1290.65 0.22 1314.20 0.34 1394.65
0.12 1324.70 0.24 1443.85 0.36 1380.30
0.14 1320.30 0.26 1386.65 0.38 1413.35
0.16 1403.35 0.28 1365.30 0.40 1429.50

T 4 BGRAT I, fEBISAIG AR e FRAE [0.06,0.22] 2Z ALY
1.4 HESHNST

R5 Ao=0.1H 1 3 CPU K

n 12 m Y2 CPU ANF Al

0 0.5 0.25 all 31.062~31.734 1263.55 1079.60
0.1 0.5 0.33 all 31.75~32.235 1263.85 1092.25
0.15 0.6 0.5 all 32.609~33.813 1316.55 1121.90
0.2 0.7 0.75 all 33.594~33.906 1267.00 1070.70
0.45 0.9 0.66 all 34.590~34.734 1298.45 1113.30

M 3 HBATELAGE, SE m.n2, 11,72 BB FE RBUE T H B R s Bl
FEBATRAFBIRAI IR Ao = 0.1, BE—HH A 4 DS AR F R EACKBOR S 7] A
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REHSEL vo X o8 BUE T E BRI PR E R EUL &R 2, B4t CPU I a2 2%
AN AT

ETREIR=ZASEEIREN, BT b EE T B B D24 1253.10, £ 204 1323.10,
HEREENT 6% KA PUAAEE 1 XA B8 2 4N 5 E Bt R T S A K
B ERTHHELE A m = 0.2,m2 = 0.7, 71 = 0.75,v2 = 1.25.

AR = 0 WEEE EARARIERYE 1 — @SB e ., (HIRERAE n = 0 W&
B 1 AR [ R RIS, X5 SCHR [11] X {5 s A 4k 0 S5 45 SR AH 5] 1.

BATEFE T DA REAA A BAREPER L T AR N B R
FRMBEATT 60 KA ERIBE IS, 45 KR, I EB A G R i A
A, B 1 FRCRAER KRR B RO TE B a6 A2, HER 1A Busia fh A #E X [A]
A [0.06,0.22]. Sk 1 HIBCRN HEFBISSEAEUR, XSS HIHEREN m = 02,92 =
0.7,71 = 075,72 = 1.25. BEAh, SKHrRW], Powell 10 (S84 (11) R A B
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