
Homework Set 6

MATH 221 — WINTER 2016

Due Wednesday, February 24

PROBLEM 6.1. Suppose we flip a coin 7 times.
a) LetE1 be the event that the number of heads is even. What isP (E1)?

b) Let E2 be the event that the number of heads is greater than the number of tails. What is
P (E2)?

c) What isP (E1 ∩ E2)?

d) Are the eventsE1 andE2 independent?

PROBLEM 6.2. LetG be the graph below. Find examples of the following structures inG:
a) Find a path with 7 edges contained inG.

b) List all 4-cycles contained inG.

c) For whichn is there ann-cycle contained inG?

d) Give an example of a walk inG from v3 to v8 with an odd number of edges.

v1 v2

v5 v6

v3 v4

v7 v8

PROBLEM 6.3.
a) Is there a graph on 6 vertices with degree sequence 5,3,3,2,2,2?

b) Is there a graph on 6 vertices with degree sequence 4,3,3,2,2,2?

PROBLEM 6.4.
a) Show that ifd1, d2, . . . , dn is the degree sequence of a tree, thend1+d2+· · ·+d

n
= 2(n−1).

b) Find a tree whose degree sequence is4, 3, 1, 1, 1, 1, 1.

c) Is there a tree whose degree sequence is5, 4, 2, 2, 1, 1, 1, 1, 1, 1, 1? Either exhibit such a tree
or prove that no such tree exists.



PROBLEM 6.5. In a class with nine students, each student sends valentine cards to three others.
Determine whether it is possible that each student receivescards from the same three students to
whom they sent cards.

PROBLEM 6.6. Determine if the graphs below are isomorphic. If they are not isomorphic, show
this by exhibiting some substructure that one has but not theother; if they are isomorphic, show
this by labeling the vertices of both graphs by{1, 2, . . . , 8} such that{i, j} is an edge in the graph
on the left if and only if it is an edge in the graph on the right.

PROBLEM 6.7. In the graph below, find a bipartite subgraph with the maximum number of edges.
Explain why there is no bipartite subgraph with more edges.

PROBLEM 6.8. Use Kruskal’s Algorithm to find the minimum cost spanning tree in the following
weighted graph. What is the first edge examined by the algorithm that is not selected to be part of
the spanning tree, and why is it not selected? What is the second edge examined by the algorithm
that is not selected to be part of the spanning tree, and why isit not selected?
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