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{7.^} is universal

{Tv } is universal

De Morgan's Law :

7 (An B) = 7A V7 B

' (AUB ) = Tan > B } Proof ? Truth table

[
Example : a¥TQvb¥
Negate above statement : a c- Q n b c- Oh



Commutative :

Av B = Bv A

Associative :÷:÷÷÷::÷:"A v (Brc) = @ ✓ B) VC = A ✓ Bvc

Distributive :

A = @ v13) r @ ve)



propertiesofImplicah.int
) P is true and (P⇒Q) is true , then Q is true .

P◦⇒Q
( look at last now) [direct proof]

2) CQ⇒ TP) = ⇒Q) [ proof by contrapositive]
O I

I 0 0

3) CP ⇒ false) is true
,
then P is true

' ' '

[ proof by contradiction]
( look at row in which Q is False but P⇒Q

is true) ( 1ˢᵗ now)

4) (P⇒Q) is true and @⇒ F) is true

then (P⇒ F) is true . [transitive]



hetsprovepropertyyj.by
case analysis of P .

P is False : @⇒ RJ is true regardless of R

Priscus : P is true and (P⇒Q) is true
then Q is true .

Q is true and @⇒ F) is true , then

Linke .

Therefore @ ⇒F) is true



Exampleim : Prove n odd ⇒ n2 is odd ( is true)

I a-

Definition :
- §i?⃝n odd : n= 2. K -11 ,

K C- 2
proof

n even : n = 2. K
,
K C- I

P : n is odd ⇒ n= 2k -11 , K c- K
mum def .

n= 2kt I ⇒ n2=(21<+1)ʰ = 4152+41<+1

algebra
= 2(2192-12k) + I
-

K' C-E
n
2
= 2k

'

-1 I ⇒ n2 is odd .

def_ murmur

We also proved : n2 is even ⇒ n is even .



Exanp1ez:_ Prove

a±¢hQ⇒@&Q÷&Q)
A

consider the contrapositive :
713 ⇒ 7A

a ≤ Q n b c- Oh ⇒ ab • oh
si

• a c- On ⇒ a= Iy ,
see 2 and y c-

#

• b c- Oh ⇒ b. = Ew , 2-c-I and WEN

a c- On n b c- Oh ⇒ a= ¥ and b= E.

⇒ar_gEt



a- Ig and b= Ew ⇒

ab = ky.tw = %y?_w , e.2- c-I
, y.wEN

⇒ ab c- IQ
run



Example :
mm

Prove V2 is irrational
.§tip : V2 4- Q1

TP : V2 C-Q

V2 c- Oh⇒ V2= ( a & b are integers and § is irreducible)
⇒ 2 = %, ⇒ a? 262 ⇒ a2 is even ⇒ a is even .

§
-
-
-
- - -
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- - -

-
-
-
t

V2 C- Q ⇒ 2=92
g.
⇒ b?

= 2K{2K_ = 4%2=2K2

⇒ b2 is even ⇒ b is even

a is even and b is even ⇒ % is reducible

V2 c-Q⇒ ( 9- is reducible and g- is irreducible )
E-


