


q1 tq2 tmax (q3 , q4 )
-
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S ¬S S

¬S
S S ¬S

S

S 13
x ⇒ x

0 = 1

2



P ⇒ Q

P ⇒ Q P ⇒ Q

¬Q⇒ ¬P

P Q P ⇒ Q ¬Q⇒ ¬P



a, b c ax + bx+ c = 02

p a

~ rational -

am

negation of P ⇒ Q is P n ? Q
Proof by Contradiction

-

Assume there exist rational solutions :

ax't

texts
= ( Axt B) ( C not D) -

- O

= AC x 't ( AD TBC ) x TBD
- -

a = A C
I ) consider a = AC

since a is odd
,

A and C are also odd

b = ADTBC 2) consider c -

- BD

C = BD
since c is odd

, B and D are also odd

→ consider b = ApptBC = even BUT we assumed

T b odd
odd odd → contradiction !



A ⊆ B C A ∩ C ⊆ B ∩ C

Given : xea ⇒ * .

O
it Anc

only assuming
→ x EA and XE C

this

X E An C

This means x EA and XEC

But if x EA
,

then XEB

- : X EB and XEC

i
. Xt Bnc



P Q

P ⇒ Q Q⇒ P

a, b,x, y ∈ N A = a+ B = b+ y∣a x∣b A ⋅B
x = y = 1

x
1

y
1

a/b ⇒ 3 CEE : b=ac

e.g . 8/24 but 5424
T

O
i if x=y=l ,

then AB '-211" as.IS?itY:IIfYb+ty )
a if A. Be 21

,
then × -7=1

= ( atl ) ( btl )
= abtatbtl

→ since a
,

b t 21
, ✓

abtatbtl C- 21



2) RTP if AB EZ
,

then x=y=l
Given :

A . B = ( a tfx ) ( bttg ) yla and xlb

in

:@÷:&:÷÷'
. " .

both

directions
,

Need to show ÷y t Z

.

this is only possible when
-  .

statement

Xy = I
^ holds

.

i. it a . :÷.

"it -



P Q

P ⇒ Q P ∧ ¬Q

x x2

- -

P On

Pn a On : X
'

is even A x is odd



P P ,P

(P ∨ P ) ⇒ Q ≡ (P ⇒ Q) ∧ (P ⇒ Q)

1 2

1 2 1 2

T
We can

show
this

using
a

truth
table



1) X' - 2K since we've accounted for all

c) X -

- 2kt I Cases
, we've shown

7 the statement holds in

/ general.

Question : What are the cases ? Casely x =3 k tf
,

K E 21

Every integer has remainder di ! or 2 x' = ( 3kt I )
'

when divided by 3
.

= 27k
'

+27k 't 9kt I
1) x=3K

= 9Gk3t3k2tk ) t I

is:÷:* :# :
.

x is I greater than
L

a multiple of 9

K E 21

Casely X -

- 3K
,

KEN Case3_ X -

- 3kt 2
,

KEN

x' = ( 3k )
'

= 27k
'

x' = ( 3kt 2)
'

=

913k
' ) = 27Mt 18kt .  - t 8

.
- x is a = 917+8=913+9 - I

multiple of 9
= 9 ( Dtl ) - I



∣ ∣ = ∀a, b ∈ R, b ≠ 0
b
a

∣b∣
∣a∣

1×1=47,

it

4casestocmsidei.rs
) a CO

,
b > O

1) 920 ,
b > 0

f- so
laka ,

161=6

¥t÷=i÷. - /
i

2) azo ,
b co \ 4) a,a¥a:b =

- b
as co ⇒ last - as

I aka lbk - b
y

1%1 .
- f- = Ib = HIT

a the statement holds

in general .



o



P ⇒ Q P Q P

P Q P ⇒ Q

(x− 2) − 4 < −6 42

0

×
ER

.

÷÷¥±t¥÷
D

'
z o

#
:P is false ⇒ P ⇒ On is true .



(3k, 4k, 5k) k ∈ R
8 + 15 = 17 (8, 15, 17) ≠ (3k, 4k, 5k) k

+

2 2 2

0



a

confusing contrapositive w/ converse



1 = 2

x = y

x = xy

x − y = xy − y

(x+ y)(x− y) = y(x− y)

x+ y = y

2y = y

2 = 1

2

2 2 2

x. y
EIR

f

:
i can 't divide by x -

y ,

since x -

y = O



n 2n+ 2 n

n 2n+ 2
2n 2 2

2n+ 2

Hutt )

x -

ma
-

-

This proof P : 2n +2 is even

tries
to use Q : n is odd

the
converse

instead
-

of
the

y On : n is even

contrapositive
µ

p : 2n +2 is odd

-

T



n ∈ N n

n ≤ n

n(n− 1) ≤ 0

n = 0 n = 1 1 > 0 n

2

2

whole
o

M

f
are

whole

We assumed there exists a greatest
whole number

.



Prove thee is no greatest even int
.

-

Pf . by contradiction : Assume M is the greatest even int

N -

- M +2

N E 21
,

N even

→ contradiction !

-


