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Figure 8.1: A bipartite graph

8.3.2 The Greedy Algorithm for Maximal Matching

Off-line algorithms for finding a maximal matching have been studied for dec-
ades, and one can get very close to O(n2) for an n-node graph. On-line algo-
rithms for the problem have also been studied, and it is this class of algorithms
we shall consider here. In particular, the greedy algorithm for maximal match-
ing works as follows. We consider the edges in whatever order they are given.
When we consider (x, y), add this edge to the matching if neither x nor y are
ends of any edge selected for the matching so far. Otherwise, skip (x, y).

Example 8.5 : Let us consider a greedy match for the graph of Fig. 8.1. Sup-
pose we order the nodes lexicographically, that is, by order of their left node,
breaking ties by the right node. Then we consider the edges in the order (1, a),
(1, c), (2, b), (3, b), (3, d), (4, a). The first edge, (1, a), surely becomes part of the
matching. The second edge, (1, c), cannot be chosen, because node 1 already
appears in the matching. The third edge, (2, b), is selected, because neither
node 2 nor node b appears in the matching so far. Edge (3, b) is rejected for
the match because b is already matched, but then (3, d) is added to the match
because neither 3 nor d has been matched so far. Finally, (4, a) is rejected
because a appears in the match. Thus, the matching produced by the greedy
algorithm for this ordering of the edges is {(1, a), (2, b), (3, d)}. As we saw,
this matching is not maximal. !

Example 8.6 : A greedy match can be even worse than that of Example 8.5.
On the graph of Fig. 8.1, any ordering that begins with the two edges (1, a)
and (3, b), in either order, will match those two pairs but then will be unable
to match nodes 2 or 4. Thus, the size of the resulting match is only 2. !


