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Semi-infinite programming (SIP) problems are characterized by a finite number of variables and an infinite number of constraints. The class of the reduction methods is
based on the idea that, under certain conditions, it is possible to replace the infinite constraints by a finite set of constraints, that are locally sufficient to define the
feasible region of the SIP problem.

We propose a new reduction method based on a simulated annealing algorithm for multi-local optimization and the penalty method for solving the finite problem.

SIP PROBLEM

The semi-infinite programming problem can be defined as: minimize f (x) subjectto g(x,t) <0,for x € IR"and vt €T = {t €IR" :h, (t)=0,for j = 1,...,r}.

REDUCTION METHOD
The reduction method consists of two phases. First we must find all global
maxima of the constraint function, for a fixed x«

globalmax g (t) =g(x",t), vteT. 1)
Let T "be the optimal set containing all global maxima.
In the second phase, we solve a finite constrained optimization problem

minf (x) subjectto g (x,t') <0, vt' eT".

This problem is solved by a penalty method based on the exponential
function.
To find all global solutions of the problem (1), we use a simulated annealing
algorithm [1] combined with a stretching technique [2].

The main idea of this multi-local algorithm is to replace the constrained

roblem (1) b
P (1by t) |fteV( )forallteT

(
max ¥ (1) = { (t) otherwise

s [oolo(c)-o0)]
2tanh( (w(t')- (t)))
W(t)=9(t)—%[sgn(g(t‘)-g(t))+1]61,62,n>0.

If a new global maximum is found, then it is added to the optimal set T~ The

where h(t)=w(t)-

Yes

multi-local algorithm stops when the optimal set does not change for a fixed

number of iterations.
Yes

PRELIMINARY NUMERICAL RESULTS

These numerical results were obtained with problems 2, 3 and 7 of [3]. kgy, ky.and kpy represent the number of
iterations needed by reduction method algorithm, multi-local optimization and penalty method, respectively, of
presented algorithm. kg, and ky,_represent the number of iterations registered in [3].
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