
CS583 Practice Problems 4, due April 3rd Jana Košecká

1. (5) A triangle in a graph is a cycle of length 3. Outline an algorithm that uses adjacency matrix of a
graph to determine if it has a triangle. Modify appropriate traversal algorithm to do so. How many
operations on matrix entries are done by your algorithm ?

2. (5) Give linear time algorithm, based on DFS, for the following problem.

a) Determining whether a given directed graph has a cycle

b) Determining whether a given undirected graph has a cycle. Your algorithm in this case should run
in time O(V ), where V is the number of vertices in the graph and be independent of the number of edges.

3. (5) Give an example of connected, weighted undirected graph and a start vertex such that neither DFS
search tree nor BFS search tree is a Minimum Weight Spanning tree, regardless how the adjacency
lists are ordered.

4. (5) Given an acyclic directed graph with weights and a source vertex s, design an algorithm which will
compute the cost of the longest path (the path which has the maximal cost) from the source vertex to
all other vertices. Describe the algorithm, analyze its running time and demonstrate it on the following
graph.
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Additional Practice Problems.

5. (0) Given a directed graph G = (V,E) on which edge (u, v) ∈ E is a real number in the range of
0 ≤ r(u, v) ≤ 1 that represents the reliability of the channel (or probability that the channel will not
fail). Give an efficient algorithm to finds the most reliable path between two vertices.

6. (0) Given a directed graph G = (V,E) explain how to create another graph G′ = (V ′, E′) which has
the same connected components as G and E′ is as small as possible.


