
CS 228, Graph Representations and Isomorphism

Name:

Some questions are from Discrete Mathematics and It’s Applications 7e by Kenneth Rosen.

Some questions below will refer to the following two graphs:

A B

a b

c d

a b

d c

• Represent graphs A and B using adjacency lists.

A:

Initial vertex Terminal vertices

a b, c, d
b a, d
c a, d
d a, b, c

B:

Initial vertex Terminal vertices

a a, b, c, d
b c
c b, c, d
d a, b

• Represent graphs A and B using adjacency matrices.

AA =









0 1 1 1
1 0 0 1
1 0 0 1
1 1 1 0









AB =









1 1 1 1
0 0 1 0
0 1 1 1
1 1 0 0
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• Are the following two graphs isomorphic? Exhibit an isomorphism, or provide an argument
that none exists.

u2

u1 u3

u5 u4

v2

v1 v3

v5 v4

These are isomorphic. One possible isomorphism is:

f(u1) = v1
f(u2) = v3
f(u3) = v5
f(u4) = v2
f(u5) = v4.

• Are the following two graphs isomorphic? Exhibit an isomorphism, or provide an argument
that none exists.

u1 u2 u3 u5 u6 u8

u4 u7

v1 v2 v4 v5 v6 v8

v3 v7

These are not isomorphic. Notice that u1 has degree 1 and is connected to u2 which has degree
2. Of the four nodes in the second graph with degree 1 (v1, v3, v7, v8), none are connected to
a node of degree 2.
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