Fundamental Graph Theory  Mid-Term Nov. 2, 2023

1. Give the definition of the following terms. {2 points each)

(a) Induced subgraph

(b) Isomorphic graphs

(c) Graph minor

(d) Eccentricity of a vertex

(e) Adjacency matrix of a graph

2. Answer the following questions and explain your answer. (4 points
each)
{a) Find a 2-connected graph G with diam(G) = 13 and rad{G) = 7.
{(b) Find a graph Gwith ¢ (G)=10, k£ (G)=5and x 1(G)=8.

{c} Find the number of 3-cycles in a graph G by using its adjacency
matrix. |

(d} Find the number of non-isomorphic graphs of order 6 and size 7.

(e) Does Petersen graph contain a Hamilton cycle?

(f) Let G be a graph of order 100 and ¢ (G) = 51. Is G a Hamiltonian

graph?
3. Prove two of the following three statements. {8 points each)

(a) A connected graph G has an Eulerian circuit if and only if the
degree of each vertex is even.

(b) Let G be a connected graph. Then, the diameter of G is at least 3
implies that the diameter of the complement of G is at most 3.

(c) If G is a graph of order n and size larger than | n2/4., then G
contains a triangle Cs.
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