Operations Research and Fuzziology &% 540%, 2017, 7(4), 138-147 Hans X
Published Online November 2017 in Hans. http://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2017.74014

A New Exact Penalty Function Method
for Solving Semi-Infinite
Programming Problems

Yanping Zhang, Qian Liu

School of Mathematics and Statistics, Shandong Normal University, Jinan Shandong
Email: 1393210283@qqg.com

Received: Oct. 21%, 2017; accepted: Nov. 3", 2017; published: Nov. 15", 2017

Abstract

For semi-infinite programming problems, we provide a new generalized exact penalty function,
which contains many commonly used penalty functions as a special case. It is proved that the local
optimal solution of the unconstrained optimization subproblem is also the local optimal solution
of the original problem when the penalty parameter is sufficiently large under some constraint
qualification. Moreover, under suitable conditions, we also prove that the global optimal solution
sequence of unconstrained optimization subproblem converges to the global optimal solution of
the original problem.
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f(x), £=0,9,(x0)<0 (0eQ),
f (x&)=1f(x)+&A(x,&)+0e”, &>0,
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f(x), €:0,gj(x,a))S0(a)eQ),
f (x¢)= f(x)+5’“¢(A(x,5))+agﬂ, £>0,A(x,&)<1,
400, otherwise.
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g (t)=e'-1 (a=+w)
¢6(t)=%(M+t)—l (a=+x)
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Table 1. Numerical results of Example 1

=1 61V BURER

o X, X, & f
10 0 2.0 0.0081 1.0
102 0 2.0 0.0038 1.0
10° 0 2.0 0.0016 1.0
10* 0 2.0 0.0008 1.0
10° 0 2.0 0.0004 1.0
10° 0 2.0 0.0001 1.0

Table 2. Numerical results of Example 2

2. 5l 2 BIBLER
o X, X, & f
10 0.9019 0.9018 0.4317 0.1456
107 0.7651 0.7610 0.1657 0.2951
10° 0.7180 0.7186 0.0365 0.3295
10* 0.7308 0.6916 0.0092 0.3372
10° 0.7298 0.6914 0.0016 0.3378
10° 0.7298 0.6904 0.0000 0.3378

FHHI $(t) = tan (t) EE1 A1 2 50 .

f*=0.3378 .
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