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Abstract

We consider the problem of maintaining matching in a graph under addition and deletion of

edges. We show the following results:

• Unweighted Graph

1. Maximal Matching

We design a randomized algorithm [5] that maintains a maximal matching and takes

expected amortizedO(logn) time for each edge update. While there is a trivial

O(n) algorithm for edge update, the previous best known result for this problem was

due to Ivković and Llyod [22]. For a graph withn vertices andm edges, they give an

O((n+m)0.7072) update time algorithm which is sublinear only for a sparse graph.

For the related problem of maximum matching, Onak and Rubinfeld [27] designed

a randomized data structure that achieves amortizedO(log2 n) time for each update

for maintaining ac-approximate maximum matching for some unspecified large

constantc.

2. (1 + ǫ)-approximate matching

We present the first data structures [18] that maintains a near optimal maximum

cardinality matching on sparse graphs in sublinear (inm) time per update. Our

main result is a data structure that maintains an(1 + ǫ) approximation of maximum

matching under edge insertions/deletions in worst caseO(
√
mǫ−2) time per update.

This improves the3/2 approximation algorithm designed by Neiman and Solomon

[26] which runs in similar time.

• Weighted Graph

1. 4.9108-approximate matching

Using the maximal matching algorithm in unweighted dynamicgraph, we design

an algorithm [3] which maintains an expected 4.9108 approximation of maximum

weighted matching under addition/deletion of edges. The algorithm achieves an

expected amortizedO(logn logN) time per edge insertion or deletion, where the

weight of an edge in the graph is in the range [1,N ]. We design a deterministic

version of the above algorithm,i.e., an algorithm that maintains a4.9108 + ǫ ap-

proximate maximum weight matching inO(logn logN/ǫ) worst case update time.

2. (3 + ǫ) approximate matching

Using the(1 + ǫ) approximate matching in unweighted dynamic graph, we de-

sign an algorithm [18] which maintains an(3+ ǫ) approximate maximum weighted



matching under addition/deletion of edges. For anyǫ < 1/2, our algorithm takes

O(
√
m logNǫ−3) time per update in the worst case.

3. (1 + ǫ) approximate matching

We design an algorithm [18] that maintains an(1+ǫ)-approximate maximum weighted

matching under addition/deletion of edges. For anyǫ < 1/2, our algorithm takes

O(
√
mǫ−2−O(1/ǫ) logN) time per update in the worst case. Note that the algorithm

has an exponential dependence on(1/ǫ) in its running time while the(3 + ǫ) ap-

proximate algorithm has none.
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