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1. The Second Method: A Proof by Contradiction
(a) To prove a statement p is true, we first find a C,oﬂ‘ﬁvad;ﬁm q such that =p — q is

E;! WL . Since q is false and =p — q is true, it concludes that —p is f'g igg which
mmplies p 1s T yua. .

(b) To prove a statement p — q is true, we first assume p and =q are T} 2_ . Then using
—q shows —p is TV 12 Because p and —p are both T4[40 , we have a COVFQVQJFC{B(/\

It implies the assumption “—q is true” is wrong which means q is Trug, .
PCM Q)

2. Give a contradiction proof of the theorem *‘If n? is an odd integer, then n is odd.”

frssume. 0715 odd and W s een (T QW)
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Thuedhe, 1 s 0dd.

3. Rational and Irrational numbers:

The real number r is V‘ﬂ‘( dv\al if there exist integers a and b with b # 0 such that

a

r=-.
b

A real number that is not rational is called [ {1 r 01'\&‘ .

4. Prove that a product of a non-zero rational number and an irrational number is irrational.
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5. The Third Method: A Proof by Contraposition

Proofs by OOY]W II])QF{'I(M make use of the fact that the conditional statement p — q is

equivalent to its contrapositive [ % - 'TP . This means that p = g can be proved by

showing =g = —p is Ty .

6. Give a proof by Contraposmon of the theorem *‘If n? 1s an odd integer, then n is odd ”

Tn i theotm, P s 0w s odd” aud s s wdd?
Assume "(% noss Mot odd = n 1S CAAN

ot w=ak, ten 0= RR=4KT =2 (o)
Whizi —le]'ws nT TS an even nuwmber
and  this 7> AW 7o propssitiom,

We. praved Aok ’7% = p.  implies p>a

7. Mistakes in Proofs: An Example
What is wrong with this famous supposed ‘proof’’ that 1 = 2?

Proof: We use these steps, where a and b are two equal positive integers.

Step Reason

(1).a=0>b Given

(2). a® = ab Multiply both sides of (1) by a
(3). a® — b? = ab — b? Subtract b? from both sides of (2)
(4). (a—b)(a+ b) =b(a—b) Factor both sides of (3)
(5).a+b=0b Divide both sides of (4) by a — b
(6).2b=b Replace a by b in (5) since a = b
(7.2=1 Divide both sides of (6) by b

s, a<b = @b =o|,thon we can mt cana)
40) on beth sidw  n (@)



