
Graph Theory

1. (Summer 2016) Consider the graphs

K9 K12 C2016 K4,6 K3,3

Which of the above contain (a) an Euler circuit? (b) a Hamilton circuit?

Which of the above graphs are planar?

2. (Summer 2016) The dodecahedron has 20 vertices and 12 faces. How many edges does the

graph of the dodecahedron have?

3. (Fall 2016) For each of the following collection of properties, draw one graph G that satisfies

them all:

(a) G is bipartite and contains a vertex of degree 3.

(b) G is a non-planar graph with �(G)  3.

(c) G is a tree with 5 vertices and �(G) = 4.

(d) BONUS: G is a non-planar graph with �(G) = 1.

4. (Fall 2016) Consider the following graph:

A

B

E

D

C

(a) Is this graph simple? Explain why or why not.

(b) What is the degree set for this graph? Write the degrees in increasing order.

(c) Find an example of each of the following in the above graph or explain why they do not

exist:

i. Euler circuit

ii. Semi-Eulerian trail

5. (Fall 2016)

(a) Let G be a graph, k 2 Z+
, k � 2. Prove that if �(G) = k, then G contains a cycle of

at least k + 1

(b) Use the fact in part (a) to prove that every tree contains a vertex of degree 1.



6. (Winter 2017) Draw each of the following graphs:

(a) K2,5

(b) G where V (G) = {1, 2, 3, 4, 5} and E(G) = {{x, y} : x ⌘ y (mod 3)}.
(c) G where V (G) = P({1, 2}) and E(G) = {{A,B} : A \B = ;}

7. Consider the following graph G:

A B

C D

E F

HJ

(a) Find an open trail in G starting from A that is not a path.

(b) Find a closed walk in G starting from A that is not a trail.

(c) Is G planar? Justify your answer.

(d) How many paths are there from A to H in G? Justify your answer.

8. (Winter 2017) Consider the following graph G:

A

B

C

D

E F

(a) Does G have an Euler circuit (that is, an Eulerian trail)? If so, find it. If not, justify why

not.

(b) Does G have a Hamilton cycle? If so, find it. If not, justify why not.

9. A tree is a connected graph which contains no cycles. A forest is a graph in which each

component is a tree. Draw all non-isomorphic forests with at most 3 vertices. How many are

there in total?

10. Let G be a simple graph with n vertices and e edges. Prove that 2e  n
2 � n.














