
Work on these with your partner(s) at the board

1. Draw a simple graph with the following properties or explain why no such graph exists.

(a) G has an Euler circuit and has 5 vertices with degrees 4, 4, 2, 2, 2

(b) G has an Euler circuit and has 6 vertices with degrees 4, 4, 4, 3, 3, 2

(c) G has an Hamiltonian circuit and has 6 vertices with degrees 4, 4, 4, 3, 3, 2

(d) G has both a Hamiltonian circuit and an Euler circuit

(e) G has a Hamiltonian circuit and an Euler circuit that are different from each other

2. Sketch a graph with the given adjacency matrix.

(a)

1 2 0

2 0 1

0 1 1

 (b)


1 0 1 2

0 0 1 0

0 2 1 1

0 1 1 0


Note (a) is an undirected graph and (b) is directed

3. Describe the properties of the adjacency matrix of an undirected simple graph.
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4. For each pair of simple graphs, determine if G and G ′ are isomorphic.

If they are, give the function g : V (G ) → V (G ′). If not isomorphic, prove why not.
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For each pair of simple graphs G and G ′ in 6–13, determine
whether G and G ′ are isomorphic. If they are, give a function
g: V (G)→ V (G ′) that defines the isomorphism. If they are not,
give an invariant for graph isomorphism that they do not share.
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14. Draw all nonisomorphic simple graphs with three vertices.

15. Draw all nonisomorphic simple graphs with four vertices.

16. Draw all nonisomorphic graphs with three vertices and no
more than two edges.

17. Draw all nonisomorphic graphs with four vertices and no
more than two edges.

18.H Draw all nonisomorphic graphs with four vertices and three
edges.

19. Draw all nonisomorphic graphs with six vertices, all having
degree 2.

20. Draw four nonisomorphic graphs with six vertices, two of
degree 4 and four of degree 3.
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For each pair of simple graphs G and G ′ in 6–13, determine
whether G and G ′ are isomorphic. If they are, give a function
g: V (G)→ V (G ′) that defines the isomorphism. If they are not,
give an invariant for graph isomorphism that they do not share.
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14. Draw all nonisomorphic simple graphs with three vertices.

15. Draw all nonisomorphic simple graphs with four vertices.

16. Draw all nonisomorphic graphs with three vertices and no
more than two edges.

17. Draw all nonisomorphic graphs with four vertices and no
more than two edges.

18.H Draw all nonisomorphic graphs with four vertices and three
edges.

19. Draw all nonisomorphic graphs with six vertices, all having
degree 2.

20. Draw four nonisomorphic graphs with six vertices, two of
degree 4 and four of degree 3.
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For each pair of simple graphs G and G ′ in 6–13, determine
whether G and G ′ are isomorphic. If they are, give a function
g: V (G)→ V (G ′) that defines the isomorphism. If they are not,
give an invariant for graph isomorphism that they do not share.
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14. Draw all nonisomorphic simple graphs with three vertices.

15. Draw all nonisomorphic simple graphs with four vertices.

16. Draw all nonisomorphic graphs with three vertices and no
more than two edges.

17. Draw all nonisomorphic graphs with four vertices and no
more than two edges.

18.H Draw all nonisomorphic graphs with four vertices and three
edges.

19. Draw all nonisomorphic graphs with six vertices, all having
degree 2.

20. Draw four nonisomorphic graphs with six vertices, two of
degree 4 and four of degree 3.

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

(d)

682 Chapter 10 Graphs and Trees

3.

v1 v3

v2
v4

e6

e1 e3

e5

e2

e4

G

f6

f5

f2

f3

f1

w1

w3

w2

w4

f4

G'

4.

v1

v2

v5 v4

v3
e2 e7

e1

e6

e5

e3

e4

G

w1

w2

w3

w5 w4

f1

f3 f5

f6

f7

f2

f4

G'

5.

v1

v5

v2

v3

v4

e2

e3

e4

e5

e7

e6

e1

G

w1

w5 w4

w3

w2

f6

f4

f5

f3

f2

f1

f7

G'

For each pair of simple graphs G and G ′ in 6–13, determine
whether G and G ′ are isomorphic. If they are, give a function
g: V (G)→ V (G ′) that defines the isomorphism. If they are not,
give an invariant for graph isomorphism that they do not share.
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14. Draw all nonisomorphic simple graphs with three vertices.

15. Draw all nonisomorphic simple graphs with four vertices.

16. Draw all nonisomorphic graphs with three vertices and no
more than two edges.

17. Draw all nonisomorphic graphs with four vertices and no
more than two edges.

18.H Draw all nonisomorphic graphs with four vertices and three
edges.

19. Draw all nonisomorphic graphs with six vertices, all having
degree 2.

20. Draw four nonisomorphic graphs with six vertices, two of
degree 4 and four of degree 3.
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