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Resumo

Rocha, Daniel Amaral de Medeiros; Aragao, Marcus V. S. Poggi
de. Combinando metaeuristicas com resolvedores MIP, com
aplicagoes ao Generalized Assignment Problem (GAP). Rio
de Janeiro, 2009. 71p. Dissertacao de Mestrado — Departamento
de Informatica, Pontificia Universidade Catoélica do Rio de Janeiro.

Métodos que combinam estratégias normalmente encontradas em algorit-
mos metaeuristicos com técnicas para resolver problemas de programagao
inteira mista (MIP) tém apresentado 6timos resultados nos tltimos anos.
Este trabalho propoe dois novos algoritmos nessa linha: um algoritmo ba-
seado na metaeuristica Path Relink (PR) e um simples algoritmo que faz
poOs-processamento nas solugoes encontradas pelo resolvedor MIP. Os dois
algoritmos utilizam um novo tipo de vizinhanca, chamada de vizinhaca elip-
soidal, que possui fortes semelhancas com as técnicas de relinking de algo-
ritmos PR e que neste trabalho ¢ generalizada e extendida para multiplas
solugbes. O problema generalizado de alocagao (GAP) é usado para os ex-
perimentos. Sao testados também um resolvedor MIP puro (ILOG CPLEX
versao 11) e um algoritmo branch and price que utiliza as heuristicas RINS e
guided dives. Os algoritmos testados sao comparados entre si e com heuristi-
cas especificas para o GAP. Os resultados sao satisfatérios e indicam que as
vizinhangas elipsoidais conseguem frequentemente melhorar as solugoes en-
contradas pelo resolvedor MIP, encontrando a melhor solu¢ao para algumas

instancias.

Palavras—chave
Metaeuristicas. ~ Path Relinking. = Vizinhanga elipsoidal.  Otimi-
zagao Combinatoria.  Programagao Inteira Mista.  Problema de Alocagao

Generalizado.


DBD
PUC-Rio - Certificação Digital Nº 0711272/CA


PUC-Rio - Certificacdo Digital N° 0711272/CA

Abstract

Rocha, Daniel Amaral de Medeiros; Aragao, Marcus V. S. Poggi de.
Combining metaheuristics with MP solvers, with applica-
tions to the Generalized Assignment Problem (GAP). Rio
de Janeiro, 2009. 71p. MSc. Dissertation — Departamento de In-
formatica, Pontificia Universidade Catolica do Rio de Janeiro.

Methods that mix strategies usually found in metaheuristic algorithms with
techniques to solve mixed integer programming problems (MIPs) have had
great results over the past few years. This work proposes two new algorithms
in this philosophy: one is based on the Path Relink (PR) metaheuristic,
while the other one is a simple algorithm that does post-processing in the
solutions found by the MIP solver. Both algorithms use a new neighborhood
structure, called ellipsoidal neighborhood, that has strong resemblances
with the relinking step from PR algorithms and that, in this work, is
generalized and extended for multiple solutions. The generalized assignment
problem (GAP) is used for the computational experiments. Also tested are
a MIP solver (ILOG CPLEX version 11) and a branch and price algorithm
that uses the RINS and guided dives heuristics. The tested algorithms are
compared among themselves and with GAP-specific heuristics. The results
are satisfatory and show that the ellipsoidal neighborhoods can frequently
improve the solutions found by the MIP solver, even finding the best result

for some instances.

Keywords
Metaheuristics. ~ Path Relinking.  Ellipsoidal neighborhood. = Com-
binatorial Optimization. = Mixed Integer Programming.  Generalized Assi-

gnment Problem.
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