
Homework Set 5

MATH 221 — FALL 19

Due Wednesday, November 6

PROBLEM 5.1. Find the number of hands of the type full house: a three of a kind and a pair. For
example,

{10S, 10D, 10H,KC,KS}.

Find the probability of being dealt such a hand.

PROBLEM 5.2. Find the number of hands of the type three of a kind: three cards of the same
value and two with different values. For example,

{10S, 10D, 10H,KC, 9S}.

Find the probability of being dealt such a hand.

PROBLEM 5.3. Powerball is a popular lottery, played nationally in the US. The state selects
five distinct numbers from a set of 59 white balls labelled 1 to 59 and one number from 35 red
Powerballs labelled 1 to 35. Players select five distinct numbers from 1 to 59 and one number from
1 to 35. You have a winning ticket if you match at least three white balls and/or the red powerball.

a) Show that the chances of winning by matching 5 white balls and the Powerball are 1 in
175223510.

b) Show that the chances of winning by matching 4 white balls and the powerball are 27 in
17522351 which is approximately 1 in 648976.

c) Show that the chances of winning by matching 3 white balls but not matching the Powerball
are 48564 in 17522351.

PROBLEM 5.4. Suppose that a class of 6 students happens to have all their birthdays in January.
Assuming that the probability of a given student having a birthday in each day in January is equally
likely, what is the probability that all their birthdays are distinct? Answer the same question for a
class of 7 students.

PROBLEM 5.5. Suppose we flip a coin 7 times.
a) Let E1 be the event that the number of heads is even. What is P (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 is P (E1 ∩ E2)?

d) Are the events E1 and E2 independent?



PROBLEM 5.6. Let G be the graph below. Find examples of the following structures in G:
a) Find a path with 7 edges contained in G.

b) List all 4-cycles contained in G.

c) For which n is there an n-cycle contained in G?

d) Give an example of a walk in G from v3 to v8 with an odd number of edges.
v1 v2

v5 v6

v3 v4

v7 v8

PROBLEM 5.7.
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 5.8.
a) Show that if d1, d2, . . . , dn is the degree sequence of a tree, then d1+d2+· · ·+dn = 2(n−1).
b) Find a tree whose degree sequence is 4, 3, 1, 1, 1, 1, 1.

c) Is there a tree whose degree sequence is 5, 4, 2, 2, 1, 1, 1, 1, 1, 1, 1? Either exhibit such a tree
or prove that no such tree exists.

PROBLEM 5.9. In a class with nine students, each student sends valentine cards to three others.
Determine whether it is possible that each student receives cards from the same three students to
whom they sent cards.


