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The primary contribution of this paper consists in using theAND/OR search paradigm
[1, 2] to define the new concept ofsemantic width of a constraint network. The well
known parametertree-width is graph based, and cannot capture context sensitive infor-
mation. This often results in a very loose upper bound on the actual complexity of the
problem. A typical example is the compact result of a compilation schemes such asor-
dered binary decision diagram (OBDD), in spite of a large tree-width (and path-width).
The semantic width is based on the notion of equivalent constraint networks. The idea is
to capture the intrinsic hardness of a problem by the smallest width equivalent network.
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Fig. 1. The 4-queen problem

Example 1. Figure 1a shows the two solutions of the 4-queen problem. Theproblem is
expressed by a complete graph of tree-width 3, given in Figure 1b. Figure 1c shows an
equivalent problem, which has tree-width 1. The semantic-width of the 4-queen is 1.

This paper specializes the AND/OR formalism to constraint networks and elabo-
rates the properties of AND/OR search graphs. The semantic width characterizes the
size of theminimal AND/OR graph and it is clearly hard to compute. Nevertheless, the
semantic width can explain why sometimes the minimal AND/ORgraph or tree are
much smaller than the upper bounds exponential in tree-width or path-width.
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