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Let G = (V, E) denote a simple connected undirected graph with a vertex set V' and
an edge set E. Assume that G is stored in adjacency lists. For two vertices u,v € V,
let dist(u,v) denote the shortest length of a path between them. Answer the following
questions.

(i) Let s € V' be an arbitrary vertex. Prove that if there is an edge uv € E such that
dist(s,u) = dist(s, v) then edge uv is contained in a simple cycle of an odd length.

(ii) Show how to test whether G is a bipartite graph or not in O(|V| + |E|) time.

(iii) Let s,t € V be two distinct vertices. Show how to test whether G has only one
shortest path between s and ¢ or not in O(|V| + |E|) time.



