
ASSIGNMENT 9 ECE 103 (Spring 2009)
Due in tutorial on Monday, July 20.

1. Consider the graphs G1, G2, G3, H as follows:

9.1. DEFINITIONS 173

Problem Set 9.1

1. For the graphs G1, G2, G3 and H below, prove that no two of G1, G2 or G3 are isomor-
phic. Prove that one of them (which?) is isomorphic to H by giving suitable vertex
labellings.

2. A cubic graph is one in which every vertex has degree 3. Find all the nonisomorphic
cubic graphs with 4, 6 and 8 vertices.

3. For the subset graph Sn,k defined in Example 9.1.5, find the number of vertices and
the number of edges.

4. The odd graph On is the graph whose vertices are the n-subsets of a (2n+1)-set, two
such subsets being adjacent if and only if they are disjoint.

(a) Draw O1 and O2.

(b) Prove that O2 is isomorphic to the Petersen graph (see Figure 9.6).

(c) How many vertices and edges does On have?

5. The line-graph L(G) of a graph G is the graph whose vertex set is E(G) and in which
two vertices are adjacent if and only if the corresponding edges of G are incident with
a common vertex.

(a) Find a graph G such that L(G) is isomorphic to G.

(b) Find nonisomorphic graphs G,G
′
such that L(G) is isomorphic to L(G

′
).

(a) Prove that no two of G1, G2, or G3 are isomorphic.

(b) One of G1, G2, G3 is isomorphic to H. Determine which, with proof.

2. For any n ∈ N, the n-grid Gn is the graph with n2 vertices (x, y) where the integers x, y satisfy
1 ≤ x ≤ n and 1 ≤ y ≤ n. Vertices (x, y) and (x′, y′) are joined by an edge if and only if
|x− x′| = 1 and y = y′, or |y − y′| = 1 and x = x′.

(a) How many edges does Gn have?

(b) Prove that Gn is bipartite.

3. (a) Given a graph G, a k-clique is a subset of k vertices of G such that every pair of vertices
in the subset is adjacent in G.

i. How many k-cliques are there in the complete graph Kn?
ii. How many k-cliques are there in the complete bipartite graph Kn,n?

(b) A Hamiltonian cycle in a graph is a cycle that visits every vertex.

i. How many Hamiltonian cycles are there in the complete graph Kn?
ii. How many Hamiltonian cycles are there in the complete bipartite graph Kn,n?

4. Prove that if G is a connected graph, any two longest paths in G have a vertex in common.
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