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An algorithm for finding a Hamilton path in rectangular
grid graphs

ZHANG Rui, LI Yan-di, ZHA Sheng-yu

(Department of Applied Mathematics, Zhejiang University, Hangzhou 310058, China)

Abstract: A rectangular grid graph is a finite mXn subgraph of a node-induced grid graph. This
paper addresses the problem of finding a Hamilton path in such graphs. While it is known that the
solution for general grid graph is NP-complete, the problem for rectangular graphs is polynomial
time solvable. A simple rule to judge the existence of a solution is shown by previous work, but
without a practical algorithm for finding one. This paper solves this problem based on a recursive
method. We have devised two major means to reduce the size of problem that in the end will fall
into the category of “prime” problems, of which the solution is trivially provided. We also show
how solution of the size-reduced sub-problems can be glued to form the solution of the original
one. This efficient algorithm solves the issue of quick-searching strategy in a rectangular region
first occurred in a mathematics modeling contest. Similar grid-related problems may benefit from
our algorithm.
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