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Lecture 6M: Indirect Proofs



Goals for today:

e Prove an implication using the contrapositive.
e Prove by assuming a contradiction.
e Prove an if-and-only-if.
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If there are n pigeonholes é_rlc.l n + 1 pigeons, then at least two pigeons will go tQ
the same pigeonhole. 9
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But first: proving with examples.

Which could be proved using an example?
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Proof Method #3: contrapositive. Rule - P9

Example: If a? is not divisible by 4, then ais odd, . "‘L" - P
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ook We greve e can\'f»-r‘\‘*i\t: it o s ovtw then o 15 divisible by 4.
Let & be oy enn ;n\osr,a\ntokmm ac2kK,Ke Z.
We Wo¥ fo shor Ak of is divisible by 4.
Statng with o = (2072 4k 4m  me Z.
TH, weark ol is diviside by 4.

Therefofe, by the amtrapsitint, (€ o towt divisible by 4 thah
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Prove: Ifa® is even, then a is even.
ove: If a“ is even, t n n g s odd.-
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Therdoit, by the W;ﬁ%, i o is etn dhen ais aith.
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Proof Method #4: contradiction. ¢pimel: ™. mné 2
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[Exercise 1]

Suppose a € 7. Prove that 14 | aifand only if 7 | a and 2 | a.
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[Exercise 1]
Suppose a € Z. Prove that 14 | aifand only if 7 | aand 2 | a.

Pt W prove () if M|a dhen Ha and 3 and @ F FHa ank 2, then e
Fidr, we show that if 1o then Ha ank 2|a. Soppose Mo, 50 ac ik, ke 2
This means o= Z(J >2M, 5o 2|a.
Ao o, "?{7*_“, qu. o F|a. Thudpie, both 2 and F Jivide a.,
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If there are . pigeonholes andm, then atw
the same pigeonhole.
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