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6.1 Breadth-First and Depth-First Search

We have seen that connectedness is a basic property of graphs. But how does one
determine whether a graph is connected? In the case of small graphs, it is a routine
matter to do so by inspection, searching for paths between all pairs of vertices.
However, in large graphs, such an approach could be time-consuming because the
number of paths to examine might be prohibitive. It is therefore desirable to have
a systematic procedure, or algorithm, which is both efficient and applicable to all
graphs. The following property of the trees of a graph provides the basis for such
a procedure. For a subgraph F' of a graph G, we simply write O(F') for 9(V(F)),
and refer to this set as the edge cut associated with F'.

Let T be a tree in a graph G. If V(T') = V(G), then T is a spanning tree of G and
we may conclude, by Theorem 4.6, that G is connected. But if V(T') C V(G), two
possibilities arise: either d(T') = @, in which case G is disconnected, or d(T") # 0.
In the latter case, for any edge zy € O(T'), where x € V(T') and y € V(G) \ V(T),



