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Abstract  The graph partitioning problem (GPP) is one of the typical NP-Hard problems with
extensively wide applications. Efficient heuristics have been the hotline in this research area at all
times. There exist defects of theoretic results and limited size in backbone analysis, a useful tool
for heuristic design of the GPP. In this paper, by constructing the biased instance, it is proved
that it is NP-Hard to obtain the GPP backbone, and the backbone size is increased through analy-
zing the relationship between the biased GPP instance and general GPP instances. Furthermore,
the biased instance-1BS (BI-IBS) is proposed to improve the IBS which is one of the best heuris-
tics for the GPP. In this new heuristic, after a biased GPP instance was built and reduced by in-
tersection of local optimal solutions, the reduced instance was then solved. Experiments indicate
that the BI-IBS had achieved better performance than existing heuristics in terms of solution qual-
ity. Not only this work solved existing problems in research of the GPP backbone, but the skill
of biased instance construction threw a light on the theoretic analysis of backbone and heuristic

design for other NP-Hard problems.
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