
Logion
Recall how to show a function f is one-to -one

if f-(a) = ffkz) then K
,
= K2

f-Get)= f-(2) ⇒ 24=22

if-then

!
"
"" ""

"

confusing ? because of definition of one-to-one ?

one-to-one : 24-1-22 ⇒ Ffa) -1-9-82)

Ffa)=ffez) ⇒ 3%+1=3×3+1
-• f: IR→ IR mum

f-(a) = 3×2-1 ⇒ 3×1+1=3×21-1

⇒ 3×1 = 3×2
⇒ Kathy



Why are the green statements the same ?

A ⇒ B ⇒ not B ⇒ not A

Example : My principle in life :
Mr

If it's raining , then I carry an umbrella

Rain⇒ Umbrella ! is true

If Rain is true , what can you claim ? Umbrella is true

If umbrella is true ,what can you claim ? Nothing
same

If Umbrella is false ,
what can you claim ? Not Rain

Inot umbrella⇒ not Rain ; is true
]



Proofs
mm

- Given a
"

statement
"

we want to establish

whether it's true or false .

- A statement that is either true or false is a
PROPOSITION
arms

→
For every non - negative integer n, n2+n +41 is prime

the u {o} , CP set ofprimes)
-

predicatequalifier variable

→ There exists an integer greater than zero that is not
the product of primes
3 n e N

, 7 (n is product of primed
in

not



→
For

every number -
, if ✗ 32 then set≥ 4

the c- IR
,
a≥ 2⇒ set≥ 4

→ If a. b is irrational , then a is irrational orb is irrational

a. b & IQ ⇒ a ¢ On v b & Q

Tr
Let P and Q be propositions :

P⇒ Q : P implies Q

Pv Q : P or Q

P n Q : P and Q

IP : not P

V-x.PK) : true if Pfa) is true for all x

Ix . Pfa) : true if Pfa) is true for some •



Consider n2+n -141

Primero
: 02+0+41=41

n= 1 : 12-1 It 41=43 ✓

n=2 : 22+2+41=47 ✓

a- 3 : 32-1 3+41 = 53 ✓

:

n= 39 : 392+39+41=1601 ✓

n= 40 : 402+40+41=1681 ✗ (counterexample)

No proof by example:ÉÉ
?ÑFÉÑthat something is always true by

giving an example !

- But you can prove V-x.PK) is false by providing one
counter example x such that PCH is false



Truthtables.it?::H:.:.,#.::Fe"
false

"

O 1

" true " 1 o 01 8 01 i o I I ?
I 0 I 0 1 I 0

Not
i 11 7 1 11 ?
AND OR Implication



Why 0=>0 is true ?

and 0=>1 is true ?

Consider : An c- IR
,
k > 5 ⇒ set > 16

2

EʰE⇒x>16_
a- 4 : 0 ⇒ 0 true

n= 5 : 0 ⇒ 1 true



Important observation

@⇒ a) is true , this does not say anything about

the truth of P or that of Q

¥⇒a0 I §≠ Both P and Q can be

1 0 either true or false
1 I / 1

Implication



Other ways of saying P⇒Q

P Q P⇒Q TP 7 Q TPVQ 7Q⇒7P Pr7Q

00 I 1 I 1 I 0

◦ I | , I 0 1 1 0

I O O O I O O I
I 1 I O O I I 0

✓ contrapositive)

conclusion : ⇒ a) = CPVQ) = @⇒ TP)

hwgs.am-1
7 (p⇒Q) = Pr > Q



Boolean function

Mnf: {0,13
"

→ { oil } { 0,13
"

= {913×90.is/...xfoi}
-

n times

Example : f :{0,133→ { 0,13

se y z ffxisit)

o o o o Any Boolean function can be

o o I I constructed using
0 I 0 I

{7,4^3 operators
0 I 1 0

I 0 ° 1 We say {7,41} is UNIVERSAL
mm

I 0 I 0

I 1 ◦ fcxiyit) = flatly it)vGxnyn7z)
it I / ? V(rn7yn7z)v(knyaz)


