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Various Approaches to Computationally Hard Combinatorial Optimization Problems

Chen, Zhi-Zhong
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We designed, analyzed, and implemented efficient algorithms for
computationally hard combinatorial optimization problems. The concrete targeted problems include the
following: the rSPR distance problem of rooted binary phylogenetic trees, the maximally balanced
connected graph tripartition problem, the minimum leaf-removal center problem of rooted binary
phylogenetic trees, the metric maximum triangle packing problem, the k-path partition problem of
directed graphs, the minimum total completion-time problem of job scheduling with testing, and so
on. For each of the problems, we succeeded in designing new algorithms that outperform the previous
bests. For most of our designed problems, we not only rigorously analyzed their theoretical
performance, but also implemented them into computer programs and compared their performance against
the previous bests with both practical datasets and simulated ones.
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