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1 Prove or Disprove X2s — x<c(§

For each of the following, either prove the statement, or disprove by finding a counterexample.

seto — @ (Vn € N) if n is odd then n® +4n is odd. = Direck Proo £
Q —

e T (b) (Va,pbeR)ifa+b <15 thena <llorb <4> = wAtragoxdion
G v Q. 1 Q => 3P
gt — (¢ KVrGR) if 72 is irrational, thenrls 1rrat10na1J NN A A1Q, =D 6y \F

[ 1\ (\ >\
@ (VneZ™) 5@>@ (Note: Z™ is the set of positive inTegers) L axosi§
Tulse L/_) Snd ¢ “!

2 Pigeonhole Princip]e yroo ¥h

Prove the following statement: If you put n+ 1 balls into » bins, however you want, then at least

ne + faclkegiot

ane bin must contain at least two balls. This is known as the pigeonhole principle. 18
Condradiction —_— P=> Q L N i -pp 05¢ atl bias haw
n<\ 3 amont
LP:T a=F) A a7 memene
Y La b-ﬂ '
. Mmax n balls
(3 Numbers of Friends ok o bels s

Prove that if there are n > 2 people at a party, then at least 2 of them have the same number of
friends at the party. Assume that friendships are always reciprocated: that is, if Alice is friends
with Bob, then Bob is also friends with Alice.

(Hint: The Pigeonhole Principle states that if n items are placed in m containers, where n > m, at
least one container must contain more than one item. You may use this without proof.)
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