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Introduction: multiobjective optimization and
domination

1.1 What is a multiobjective optimization problem 7

An optimization problem is defined as the search for a minimum or a maxinii
(the optimum) of a function. We can also find optimization problems for whic It
variables of the function to be optimized are constrained to evolve in a precinely
defined area of the search space. In this case, we have a particular kind of optimization
called constrained optimization problem.

The need for optimization comes from the necessity of an engineer to give the une
a system that fulfills the user’s needs. This system must be calibrated so {had

e it occupies the minimum volume needed for its good working (cost of raw mater
als),

e it uses the least possible energy (working cost),

o it fulfills the user’s needs (terms and conditions).

Mathematically speaking, an optimization problem has the following form

minimize f (@) (function to be optimized)
with g (@) < 0 (m inequality constraints)
and h (a") = 0 (p equality constraints)

We alse have @ € R®, ¢ (7)) € R™ and h () € RP, Here, the vectors ¢ (1)
and /l>( o) represent i inequality constraints and p equality congtraints, respective Iy
This set of constraints delimits a restricted subspace to be searched for the optinal
nolution,

Unnally, wo can find two types of inequality congtraints:

e Constraints of the type 3y, , Ty By,.,: values of 2 which respect thos

conntraints define the “senrch space ™ This space i represented in g 1o (n ')
o  Constraints of the type ¢ (@) < 0 or e (@) 2 O values of @ which respect Ghes
constraints define the “fensible senrch space”, This space s ropresented in Fig, 11h
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