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Given a connected simple undirected graph G = (V, E) and a vertex s € V, let T be a

spanning tree of G obtained by a breadth-first search starting from s, and let V; denote

the set of vertices whose distance from s in T is . Answer the following questions.

(i) Give a description of the breadth-first search that starts from s and constructs a

spanning tree of G.
(ii) Prove that there is no edge between V; and V;, such that j +2 = k.
(iii) Prove that if no V; contains a pair of adjacent vertices then G is a bipartite graph.

(iv) Prove that if some V; contains a pair of adjacent vertices then G is not a bipartite

graph.



