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In this study, we present an investigation of comparing the capability of a big bang-big
crunch metaheuristic (BBBC) for managing operational problems including combinatorial
optimization problems. The BBBC is a product of the evolution theory of the universe in
physics and astronomy. Two main phases of BBBC are the big bang and the big crunch.
The big bang phase involves the creation of a population of random initial solutions, while
in the big crunch phase these solutions are shrunk into one elite solution exhibited by a
mass center. This study looks into the BBBC’s effectiveness in assignment and scheduling
problems. Where it was enhanced by incorporating an elite pool of diverse and high quality
solutions; a simple descent heuristic as a local search method; implicit recombination;
Euclidean distance; dynamic population size; and elitism strategies. Those strategies
provide a balanced search of diverse and good quality population. The investigation is
conducted by comparing the proposed BBBC with similar metaheuristics. The BBBC is
tested on three different classes of combinatorial optimization problems; namely, quadratic
assignment, bin packing, and job shop scheduling problems. Where the incorporated
strategies have a greater impact on the BBBC's performance. Experiments showed that the
BBBC maintains a good balance between diversity and quality which produces high-
quality solutions, and outperforms other identical metaheuristics (e.g. swarm intelligence
and evolutionary algorithms) reported in the literature.
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