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p =>qFq =p I
Recall proofs by contradiction.
claim 4.18 (partofit)
If he is even, thenhis even.
- -

P q
Why did we do a proof by contradiction?Let's trya directproof.
Letit be even. WTS n is even



1
2
=2 c for[t] det. ofeven

52c
we don't have anyn=3n =2c facts about these

n is even



claim If n2 is even,thenseven 9
<- -

P
⑲ Forcontradiction, supposes (p =>g)② "(p =q) = prcq
③ directproof thatiq =>p
established that-p|& noted that up
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> is a contradiction

⑥ (p=>g) is false, so pegis true

Proof
isfalserdictionssupposecalories- ⑨
-

bisodd. -> 19 Δ

n =2k + 1 forktz P

n
=
=(2k +1)2 direct

n
=
=4(z +4k + 1 ③ 19

=

xup

12 =2(2k3 +2k) +1 7 proof that

nz =2c +1 for (t]

add up upep
⑤

our④consadiculatais,evenneeds
o 16

Notethatwasa directproofof
thecontrapositive.
Forthis claim, we can give a shorterproof.



p,q,r.

(pnq) =xis claim.

is (r =7c (png) thecontrapositive?
letme recuse pro as z.

z
=72

1V =7 1 z

10 =x(p1q)



caim ifit is even, thena is even.

Proofwe will prove thecontrapositive.~
Thatis, ifhis odd, then his odd.

n
=2k +1 frktz def. odd

n
=
=(2k +1)=

n
=
=4k2 +2k +1

n2 =2(2k2 +2k) +1

n =2c + 1 for (t] c
=24

-
+2k

prod, sum ofinto
is int

n2 isodd
I

Noteyou can only
use contrapositive-

proofs on if thenstatements.
e =xq)(1

sometimes a directproofis easier/simpler.
sometimes not.

position suppose XCD. 1f 1x+9 is
-.

even, then x is odd. P① -
q

proof(direct) suppose 7x+9 is even.
-

WTS Xis odd.

7x +9 =2 c forCE] def. ofeven



x =2c - 6x - 9 algebra
x
=

2c-6x - 25+) rewriting
- 9

x =2 (c - 3x - 5) + 1 factoring
x =2k + 1 for k + 2 sums, shods of1

ints are int

X odd det. of odd
1

Proof(by contrapositive) (9
=>p

We prove thecontrapositive. Thatis, if
x is even, then 1x79 is odd.

suppose seven. Wis that19 is odd.

7xis even prod. ofany
even int, itis even

7x +9 is odd sum of evenold
is odd

(2).(7) P I

Claim suppose yf0. Ifsirrational,
then sirrationalor
-

I
<

1 irrational.

q 2
&

p
=>(qur)

Contrapositive : (qur) => vp
=(ign(r) =xup

⑲



If x, yrational, thenxy is rational.

Done, by How I problem 1.

then

P #40.aripip+ T
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p =>q
Proofmeprove thencontrapostivetosee
he prove by cases.

Assume xy<0.WTS (x1 + (y)
=1 x + y).-

Case 1: G,0.
|x( +(y) =x+y bydet. of11,x40,

y >0

x +y
=(x +y) x,y210, def.of

(x| +(y)
=(x +y)/ subs.

Case 2
:Q0.

|x| +(y) =

- x +-ydef. of11,x,y=0
↳
-x-y

= - (X +y) algebra



- (x +y) =(x +y) def. of 11, x, y =0

|x|t (y) =1x +yb subs

Expositive
y negative

The claim holds because thecases were
exhaustive, since Xy3,0 implies x,y either
bothpos, or bothneg,

-.


