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STRUCTURAL AND ALGORITHMIC PROPERTIES

OF MAXIMAL DISSOCIATING SETS IN GRAPHS

O. I.Duginov, B.M. Kuskova, D. S.Malyshev, N. A. Shur

A subset of the vertex set of a graph is called dissociating if the degrees of the vertices of the subgraph
generated by this subset do not exceed 1. A dissociating set is maximal if it is not contained in any dissociating
set with a greater number of vertices. Estimates for the greatest (smallest) number of vertices in a maximal
dissociating set of a graph are proposed. It is proved that the problem of finding a maximal dissociating set
of smallest cardinality is NP-hard for quasichordal bipartite graphs. In addition, it is proved that the problem
of finding a maximal dissociating set of smallest cardinality is NP-hard for chordal bipartite graphs, bipartite
graphs with the greatest degree of a vertex equal to 3, planar graphs with large girth, and for classes of graphs
characterized by finite lists of forbidden generated biconnected subgraphs. A linear algorithm for solving the
latter problem in the class of trees is proposed.

Keywords: maximal dissociating set of a graph, problem of finding a maximal generated subgraph with
maximum degree of a vertex at most 1, maximal dissociation set, perfect elimination bipartite graph, NP-
completeness, hereditary graph classes, trees.

REFERENCES

1. Emelichev V.A., Mel’nikov O.I., Sarvanov V.I., and Tyshkevich R.I. Lectures on graph theory. Mannheim:
Wissenschaftsverlag, 1994, 371 p. ISBN: 3411171219 . Original Russian text published in Emelichev V.A.
et al. Lektsii po teorii grafov: uchebnoe posobie. Moscow: Librokom Publ., 2009, 392 p.

2. McLaughlan B., Akkaya K. Coverage-based clustering of wireless sensor and actor networks. IEEE
Internat. Conf. on Pervasive Services, 2007, pp. 45–54. doi: 10.1109/PERSER.2007.4283888 .

3. Yannakakis M. Node-deletion problems on bipartite graphs. SIAM J. Comput., 2006, vol. 10, no. 2,
pp. 310–327. doi: 10.1137/0210022 .

4. Boliac R., Cameron K., Lozin V. On computing the dissociation number and the induced matching
number of bipartite graphs. Ars Combinatoria, 2004, vol. 72, pp. 241–253.

5. Boliac R., Lozin V. On computing the dissociation number of bipartite graphs. Rutcor research report,
2001, art. no. 31-2001, 10 p.

6. Orlovich Y., Dolgui A., Finke G., Gordon V., Werner F. The complexity of dissociation set problems in
graphs. Discret. Appl. Math., 2011, vol. 159, no. 13, pp. 1352–1366. doi: 10.1016/j.dam.2011.04.023 .

7. Cameron K., Hell P. Independent packings in structured graphs. Math. Programming, 2006, vol. 105,
no. 2, pp. 201–213. doi: 10.1007/s10107-005-0649-5 .

8. Lozin V., Rautenbach D. Some results on graphs without long induced paths. Inf. Process. Lett., 2003,
vol. 88, pp. 167–171. doi: 10.1016/j.ipl.2003.07.004 .
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