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Cubeheap and Branch-and-Bound Algorithms
WU Ji-gang''* CHEN Guo-liang! WU Ming'

Y Department of Computer Science and Technology University of Science and Technology of China  Hefei 230027)

¥ Department Computer Science and Engineering  Yantai University Yantai  264005)

Abstract Branch-and-Bound (B&D) algorithm is gne of the fundamental methods for combinatorial optimiza-
tion problems. The running time is dominated by the data structure used to implement B&B algorithm for the
given problem and the related branching strategy. In this paper, the data structure called Cubeheap and the re-
lated algorithms (INSERT and DELETE) are discussed. The lower bound 2Gn+-hlogh) of the running time for
general B&B algorithm is proposed by constructing the mapping between the B&B precedure and the sorting pro-
cedure, where m is the number of the evaluated nodes and 4 is the number of the expanded nodes. According to
the lower bound, Cubeheap is the near-optimal data structure to implement the general B&B algorithm. The ex-
perimental results for a concrete combinatorial optimizetion problem, Job-assignment, are obtained by running
the B&B algorithm with the Cuheheap. The method to improve the balance of the Cuheheap is also proposed.

Key words Branch-and-Bound. combinatorial search, algorithm. computational complexity.
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