
Math 55 Quiz 2
Feb 3, 2016

1. Prove that A ∪B = A ∩B.

2. For each of the following functions from Z to Z, determine if it is one-to-one, onto, neither, or both. Justify
your answer.

• f(x) = x2

• f(x) = x− 5

• f(x) = 2x

3. (Extra credit) Let A,B, and C be sets and the f : A → B be a function and g : B → C be a function.
Recall that g ◦ f is the function f followed by the function g. If g ◦ f is one-to-one, prove that f must be
one-to-one and give a counterexample to show that g does not necessarily have to be one-to-one.



Problem of the Week: Two Berkeley students decide to play a very simple game. They start with two piles of
chocolate chips: one containing ten chocolate chips and the other containing seven chocolate chips. Player one can
choose either pile, take however many chocolate chips she wants away from it, and eat the chocolate. Then player
two can choose either pile, take however many chocolate chips he wants away from it, and eat the chocolate. The
winner of the game is the player who takes the last chocolate chip. Assuming both players are perfectly intelligent
and playing to win, which player will always win and what is his/her winning strategy? (source: Berkeley Math
Circle)

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!


