
Pigeonhole Principle

1. (Midterm 2, Summer 2016) Use the pigeonhole principle to show that if 12 numbers are chosen

from {1, 2, 3, · · · , 21}, then there are at least two whose sum is 22. Be specific as to what

are the “pigeonholes” in your answer.

2. (Midterm 2, Winter 2017) How many distinct integers do I need to choose from 2 to 150

(inclusive) to guarantee that I’ve chosen two numbers a and b such that gcd(a, b) > 1. Justify
your answer.

3. (Midterm 2, Summer 2017) There was a family with one father, one mother, and twelve

children,

(a) Can we guarantee that there are at least two family members born in the same month?

Briefly explain your reasoning.

(b) Can we guarantee there at least one member of the family was born in September?

Briefly explain your reasoning.

4. (Midterm 2, Fall 2017) How large a group of people is required to ensure that at least six have

birthdays in the same month? Be specific as to what are the “pigeons” and “pigeonholes” in

your answer.

5. (Final exam, Summer 2016) Show that if you choose any n + 1 numbers from the set S =
{1, 2, 3, . . . , 2n}, then one of the numbers divides another.

6. (Final exam, Summer 2017) Prove that if 151 integers are selected from S = {1, 2, 3, . . . , 300},
then the selection must include two integers x and y where either x|y or y|x.
HINT: 8n 2 Z+, 9m, k 2 Z+, k odd, such that n = 2mk.

7. (Final exam, Fall 2017) Prove that in any group of 109 people, we are guaranteed that at

least 10 people have birthdays in the same month. Be specific as to what are the “pigeons”

and “pigeonholes” in your answer.














