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Abstract

The Tunneling Function Method is a deterministic algorithm for solving global optimization prob-
lems. This paper proposes a novel one-parameter tunneling function for unconstrained global op-
timization. Under reasonable assumptions, the properties of this function and its related theoretical
foundations are rigorously proved. Based on this, a corresponding solution algorithm is designed. Nu-
merical experiments conducted on selected classical test problems demonstrate that the proposed
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algorithm exhibits good effectiveness and feasibility.
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AT HAERW, 18 L(P) A HbreE f (x) WETE Rk SiES, G(P) N HERmEL f (x) WATE
SRR SRS . A SCR 2 SCER[5] ) 5E X
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1 [6]
min f (x)=2x* -1.05x* +éx —|X]
st —0.8<x<1.

n] LIS 31 bR B0 4 R il /s 4 N—0.329111, 4Rt/ ME N—0.179652., IR HIAIGE S5 05 5
-0.6, IHERILTERE 1,

Table 1. The experimental results of Example 1
F= 1 OB 1 IHER

K X, f (%) X f(%)

1 0.5 0.208333 0.3192 —-0.073106

2 -0.1634 —0.138025 -0.3291 —0.179652

1 -0.6 —0.087600 -0.329111 —0.179652
85l 2[7]

min f (x) = max{5x1 + Xy, = 5X + Xy, X2+ X5 +4x2}
st. —4<x <4,-4<x,<4.
BT AR EI 4 R/ 508 (0,-3)T 5 ML &R B RAE A f (x*):—S o TR RN 2.

Table 2. The experimental results of Example 2
2. Hfjl 2 LIER

‘ % fx) X ()

1 1L1)" 6 (~0.2548, - 2.8476)" ~2.846372

2 (0.0014, - 2.9999)' ~2.999999 (0,-3)" -3
HHI3[8]

min f (x):ii[cos[(i+1)x+i]]+5

i=1

s.t. —10<x<10.
BRI R T — AN E L4 AR/ B N—4.255752, St M I L4 S A B N 6.699793, i HUAS[E4]]
U5 AR5 5 10, EAREUE WL TR 7% 3.

Table 3. The experimental results of Example 3
2 3. Hfjl 3 LIER

K X, f (%) X f(%)

1 -5 15.698445 —4.0975 15.495723
2 -3.0697 14.728630 -1.6087 13.138000
3 —4.2550 6.706294 —4.2557 6.699793
1 10 15.011024 9.0550 14.246819
2 8.3105 6.700388 8.3106 6.699793
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8l 48]
min f (x):_zn:| x, —0.5]

st. -5<x,<5i=12,---,n

LR n, SEERIARE] T 2R (0.5,05,---,05)", &RH/ME 0. BUn=4, 733 AMK%

EIE 4.

Table 4. The experimental results of Example4

A B4 KL

K % f (%) X f(x)
3 2.0782
3 1.0788
1 3 10 11703 5.63944075
3 -0.0727
0.6180 05
1.0954 05
2 0.5987 1.11699193 05 0
0.8046 05
HHI5[9]
min f(x)= Zn:[xf —10003(2nxi)+10]
i=1
st. —5<x<5/i=12--,n
HEHn=8, B RN%ES5.
Table 5. The experimental results of Example 5
5 BEf5 iR
k Xy f (Xk) X! f (X;)
1 —0.07277745
1 -0.02831491
1 —0.07277745
1 —0.07277745
! 1 8 —0.02831491 5.639440
1 —0.07277745
1 -0.02831491
1 —0.07277745
—7.31283908e — 09
-0.07277745
—7.38194029¢ — 09
~002831491 ~7.43364342¢ — 09
-0.07277745

—7.43364429e - 09

2 —0.02831491 5.639440 7299814326 — 09 0

_g'gzzzzgi ~7.29981431e — 09
e ~7.29981431e — 09
~0.07277745

—7.29981431e -09
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UG Y, AESRAF AT e R AL i RN, OTFM S FIREA 2L
s OTFM B3k g AL SCRRBEAT LG, ERE IS5 R W4 6.

Table 6. Comparison of results
F< 6. HERITEL

45 pugza BRI BB R ERRAD R 2Rtk/ME
1 OTFM 3% 2 0.5 -0.329111 —0.179652
1 OTFM 3% 1 —0.6 -0.329111 —0.179652
1 SCHR[6]H % 2 0.5 -0.329111 -0.179652
2 OTFM 3% 2 [Zj ( Oj -3

2 -3
2 SIS 3 @ [_OJ 3
3 OTFM %y 3 -5 —4.255752 6.699793
3 OTFM 3% 2 10 8.310618 6.699793
3 SCHR[8]H % 3 3 2.027586 6.699800

W 7 6H (IOTEM AL 5 SClRBEAT AT LG, TT LA MY, b 3203 AR VR B /b - SR [6] 292 (3%
PRUCHL, 051270 3 (AR U T SBR[ 7] SR R AR VK AN S BI3 O TRME 14k 31 1 L STRR[S]
S A4 R B £
6. 4518

ARSI TSR L AR A SR AU A i R TR pR AR 1% BRI R E AN AT e R AR, L
NER—ZH, ML T SEORT SRR, 2T s T IR R B s, A seal. Bl
BRI A RFR, ZE R EA R AA A S AT TR b, T HE— Rz i LA A S A
458, DURITHE RN BB T 5 BB T .
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