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Exercises

1. Chen et al. [4] proposed the incorporation of fitness inheritance [16] to improve
the efficiency of a multi-objective evolutionary algorithm (MOEA). Analyze this
proposal and criticize it. Compare and contrast elitism with respect to fitness
inheritance. Relate fitness inheritance to the global criterion method discussed in
Chapter 1 (Section 7.1.1). Discuss possible ways to extend Chen et al.’s proposal.

2. Koch and Zell [10] proposed the multi-objective clustering selection evolution-
ary algorithm. Analyze this proposal and discuss the possible advantages and
disadvantages of introducing clustering techniques in an MOEA. Compare this
approach to Molyneaux et al.’s proposal [14]. Discuss computational complexity
and parameter fine-tuning of both approaches.

3. Costa and Oliveira [5] proposed an evolution strategy for multiobjective opti-
mization. Analyze this proposal and compare it to other related proposals (see
for example [11, 1, 9]).

4. Socha & Kisiel-Dorohinicki [17] proposed an evolutionary multi-agent system
for multiobjective optimization. Compare and constrast this proposal to Menczer
et al.’s approach [13]. Do you see any particular advantages and disadvantages
of applying multi-agent systems to multiobjective optimization. Discuss.

5. Valenzuela [18] proposed a simple evolutionary algorithm for multi-objective
optimization. The author of this approach argues that her approach does not
require Pareto ranking but only a clever replacement strategy. Analyze this pro-
posal and criticize it. Do you foresee any possible limitations/disadvantages of
this algorithm? Compare it to Chakraborti et al.’s [3] algorithm.

6. Mostaghim et al. [15] discuss three types of quadtrees used to store nondomi-
nated vectors and analyze their use in evolutionary multiobjective optimization.
Compare this work with the proposal of Everson et al. [7]. Indicate the main
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motivation to use efficient data structures to store nondominated vectors in the
context of evolutionary multiobjective optimization.

7. Current researchers have placed little emphasis in developing approaches in which
the number of fitness function evaluations is minimized. This cost reduction is
vital in real-world applications. Analyze the strategy proposed by Farina [8]
which is based on generalized response surfaces. Compare this strategy to the
approach proposed by Duarte et al. [6].

8. Lu and Yen [12] proposed the Rank-Density based Genetic Algorithm (RDGA).
Analyze the ranking strategy adopted by this algorithm as well as the diversity
mechanism proposed. Relate the selection and replacement strategies adopted
in the RDGA to the cellular genetic algorithm [20]. Do you see any possible
limitations of this algorithm if we consider that it always tries to minimize rank
and density values of the population (regardless of the number of objective func-
tions of the problem)? Compare this approach to the non-generational genetic
algorithm for multiobjective optimization [19, 2].
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