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ABSTRACT

Semi-infinite programming (SIP) problems arise in
several engineering areas such as, for example, robotic
trajectory planning, production planning, digital filter
design and air pollution control.

This thesis is devoted to SIP problems in the most
general form. These problems are characterized to have
a finite number of variables and an infinite set of
constraints. The existing numerical methods for solving
SIP problems can be divided into three major classes:
discretization, exchange and reduction type methods.
The reduction type methods are the ones with better
theoretical properties, but they are also the most
demanding in computation terms, since they require to
solve sub-problems to the local and global optimality
(multi-local optimization).

In last decades several algorithms were proposed for
SIP, but there are not many publicly available software
and none provides an implementation of a method
belonging to the reduction type class.

In this work we propose a reduction type algorithm
based on a penalty technique. The penalty function used
is an extension of a penalty function of 00-norm,
allowing the inclusion of finite constraints. In order to
define the best penalty function, a numerical study of
penalty functions based on the standard 1, 2 and o

norms are performed, considering test problems

without finite constraints. A theoretical study of the
extended penalty function is also performed.

The proposed reduction algorithm is implemented in a
solver coined as SIRedAl (Semi-Infinite Reduction
Algorithm). The solver has been implemented in
MATLAB and is capable of solving SIP problems in
the most general form with a maximum of two infinite
variables. The solver code wuses two different
algorithms in the minimization of the penalty function
and also two different algorithms for solving the multi-
local problems. The solver has been tested with 117
test problems from the database SIPAMPL and

numerical results confirmed the algorithm potential.
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