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Abstract

A set S < W(G) is a (vertex) dominating set for G if every vertex of G either
belongs to S or is adjacent to a vertex of S. The minimum cardinality of a vertex
dominating set for G is called the domination number of G and is denoted by ¥(G). A
dominating set S for G is a connected dominating set if it induces a connected subgraph
of G. The minimum cardinality of a connected dominating set for G is called the
connected domination number of G and is denoted by y(G). A graph G is said to be y-
vertex—critical if Y(G — v) < {G), for every vertex v in G. Graph G is said to be k—y—
critical if y(G ) = k but y(G + e) <k for each edge e ¢ E(G). Similarly, G is said to be k-
y—critical if y(G ) = kbut y{G + e} <k for each edge e ¢ E(G).

For positive integers k, £ with £ 2 2, we say that G is k—(y, f)—critical if y(G ) = &
and for every pair of non-adjacent vertices u and v of G with d(u, v) <, (G +e) <k
Similarly, G is said to be k—(y., )-critical if y(G ) = k and for every pair of non—adjacent
vertices u and v of G with d(u, v) <1, y.(G +e) <k.

A graph G of order p is k—factor—critical , where p and k are positive integers with
the same parity, if the deletion of any set of k vertices results in a graph with a perfect
matching. G is called maximal non—kfactor—critical if G is not k—factor-critical but & +
e is k—factor—critical for every missing edge e ¢ E(G).

Tn this report, we establish sufficient conditions for 3—vertex—critical graphs to
contain a perfect matching and a near perfect matching. We also present sufficient
conditions for 3—vertex—critical graphs to be k-factor—critical for 1 < k£ < 3. For k—y—
critical graphs, we investigate these graphs with cutvertices. It turns out that 3 —y.—critical
graphs can contain at most one cutvertex which leads to a characterization of 3 —y—
critical graphs with a cutvertex. We also establish sufficient conditions for 3 —y.—critical
graphs to be k—factor—critical for 1 < k <3. Most of the results about 3—(y, f)—critical and
3—{y., {)—critical graphs concern their diameter and the relationship between these graphs
and 3—y—critical and 3—y.critical graphs respectively. We conclude our report with a
characterization of maximal non—%-factor—critical graphs.



