
Math 55 Quiz 5
March 3, 2016

1. Use induction to prove that 6 divides n3 − n for every nonnegative integer n.

2. Consider the sequence d1 = 1, d2 = 2, d3 = 3, and dn+3 = dn+2 + dn+1 + dn. Prove that dn < 2n for all n.



Problem of the Week: The students of Math 55 arrive at section one Monday to find that instead of the usual
configuration of desks there is one large round table surrounded by chairs. There are exactly as many chairs as
there are students in the class. The students sit down and begin chatting. After a few minutes, they notice that
on the table in front of each seat is a sign with the name of one of the students in the class. Suddenly, their GSI
walks in.

“This is my new plan to make sure I always know everybody’s name,” she says. “I take it you are all sitting
in front of the sign with your name on it?”

The students shake their heads. She sighs.
“Okay, raise your hand if the sign in front of you has your name on it,” she says.
Not a single students raises his/her hand. The GSI looks at the tired students and doesn’t have the heart to

ask them all to get up and change places.
“Okay, let’s just rotate the table and hope that at least some of you will end up in front of the right sign.”

One clever student raises her hand.
“We can’t necessarily guarantee that some rotation of the table will make everybody sit in from of the correct

sign, but we can be sure that there is some rotation of the table after which at least two students will be sitting
in front of their names,” she says.

”Excellent,” says the GSI.
Prove that the clever student is correct.

Rules: This problem is for your own personal enjoyment. You can take this paper home with you and work on
it over the weekend. You can work with whoever else you want to work with, just let me know who you worked
with. If you have an answer, let me know after class (either verbally or in writing) or by email. Whether or not
you solve this problem has nothing to do with your grade in the class. The person, or people, who solved the most
weekly problems will get a fun prize at the end of the semester. Enjoy!


