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4.2

MULTIOBJECTIVE OPTIMIZATION CONCEPTS
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Multiobjective optimization problems (MOP)

• There are many conflicting objectives to

handle

• Pareto optimal solution

• It is not possible to improve a given objective without 

deteriorating at least another objective

• Mostly focused on P-metaheuristics
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MOP

• x = (x1, . . . , xk): vector representing the decision 
variables

• S: the set of feasible solutions
• F(x): the vector of objectives to be optimized 
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Decision space and objective 
space
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Definitions
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Definitions
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Pareto front

• The image of the Pareto optimal set in the objective
space

• The main goal of MOP
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Desired Pareto front
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Definitions

The ideal and nadir points give some information on the ranges of 
the Pareto optimal front
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Definitions
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Definitions
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Weak dominance and strict dominance concepts. Solution u weakly dominate 
solution v; solution u  weakly dominates solution v ; solution u strictly dominates ′ ′

solutions v  and v .′ ′′
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4.2

MULTIOBJECTIVE OPTIMIZATION PROBLEM

14



Categories and applications
Two categories:

continuous
discrete

Academic applications
Real-Life applications
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Academic applications
Multiobjective Continuous Problems

Well-known test problems (standard 
benchmarks):

ZDT
DTLZ
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Academic applications

Multiobjective Combinatorial Problems

lack of “standard” benchmarks

Two complexity categories:
Polynomial problems: shortest path, 

spanning tree problems, assignment problems

NP-hard problems: scheduling problems, 

routing problems
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Multiobjective scheduling 
problems
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Real-life applications

Engineering design
Environment and energetics
Telecommunications
Control
Computational biology and bioinformatics
Transportation and logistics
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Multicriteria decision making

There is a need for interaction between 
the decision maker and the problem 
solver:

A priori
A posteriori
Intercative
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