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Abstract: We address the problem of deriving Pareto optimal
solutions of multiple objective optimization problems with predeter-
mined upper bounds on trade-offs. As shown, this can be achieved
by a linear transformation of objective functions. Each non-diagonal
element of the transformation matrix is related to a bound on the
trade-off between a pair of the objective functions.
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1. Introduction

Consider the multiple objective optimization problem in the following general
formulation:

max
x∈X

f(x), (1)

where X is the set of feasible solutions; f(x) = (f1(x), f2(x), . . ., fk(x)), fi :
X → R, i ∈ Nk, are objective functions; Nk = {1, 2, . . . , k}. Solving this
problem consists in deriving, in principle, all Pareto optimal elements of X (see
definition below).

Problem (1) is often used as an underlying model for Multiple Criteria De-
cision Making (MCDM) problems. Solving an MCDM problem means deriving
an element of X , which is the most preferred for the Decision Maker (DM).

As a rule, it is impossible to obtain upfront complete information about DM’s
preferences, which is needed to derive the most preferred element of X . There-
fore, methods of deriving and manipulating partial information about DM’s
preferences gain in importance. One approach to handling partial information
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