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Structural Analysis of Constraint Graph by Means of Sparse Orthogonal
Factorization and Its Application to Efficient Constraint Processing
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This paper deals with the structural analysis of constraint graph by means of sparse orthogonal factor-
ization and its application to an efficient constraint processing. We introduce a graph-theoretic approach
to improve the efficiency of constraint processing by manipulating network-based knowledge representation.
We describe constraints in terms of the graphical representation and represent constraint nelwork as the

structure of 3 matrix with a bipartite graph.

First, we describe a structural decomposition method of constraint graph, DM decompesition, so that a
block triangular matrix can be correctly computed by canonical reorderimg of a matrix which represents the

constraint graph.

MNext, we consider to improve an efficiency of constraint processing, through the structural analysis of
the constraint graph, which decomposes this graph into subgraphs and checks their structural selvability. In
particular, we give a bricf explanalion of the improvement of an algebraic constraint solver and constraint
satisfaction, for the purpose of realizing the efficient problem solvers based on constraint logic programming

language.
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1 procedure DM decompesition( &)

2 begm

3 find _maximummatching[ G, M];

q makeauxiliary.graph(G, M, G ),

5 induce.auxiliary_graph{Gag, o

£ ﬁnﬂ.:um;l_-.r,mnmrud.mmp-unmn(ﬁ‘, G
T permutesubgraph.merge(C);

g end;
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