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Let y(G) denote the domination number of a graph G. A graph G is said to be k-
edge-critical if y(G) = k and for each pair of non-adjacent vertices u and v of G, y(G+uv) < k.

Let i(G) denote the independent domination number of a graph G. A graph G is
said to be k-edge-i-critical if i(G) = k and for each pair of non-adjacent vertices u and v of G,
i(G+uv) < k.

A graph G is said to be defect k-factor-critical if for any subset S of V(G) with |S|
= k, the graph G-S contains a near-perfect matching.

In this thesis, we provide some properties of defect k-factor-critical graphs. We
prove that a graph G with |[V(G)| = (k+1)(mod2) is defect k-factor-critical if and only if co(G-S)
< |S|-k+1 for every subset S of V(G) such that |S| = k where ¢o(G-S) denotes the n umber of
odd components of G-S. We also show that connected 3-edge-critical graphs of even order
are defect 1-factor-critical. Moreover, we establish some sufficient conditions for connected 3-
edge-critical graphs to be defect k-factor-critical for 2 < k < 4. In addition, we study some
properties of 3-edge-i-critical graphs. We also concentrate on sufficient conditions for
connected 3-edge-i-critical graphs to be defect k-factor-critical for 1 < k < 4. Finally, we
provide some sufficient conditions for 3-edge-i-critical graphs to be factor-critical and bicritical.
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