
Transition: DS+Algorithms

Proofs -
Sets



Rep
Worksheet-how did itgo ?

Next 3 readings posted

HW1-coming !

Last time : Prof



① If n is
div byb, thenby 3.
-

look up do!
direct :

nbot
.

6=
-

Soi n = 6k

= 2 . 3 : k

E = 3 . (2k)
So let l =2k El

then n = 3 :l
,
let

=> n is dir by 3
-



Ifh is dir by 3, it is div by 6

F : need an i
that is div

by 3,
but not 6.

Let n= 21 A



Two way implications

Example : For anyNEL,
his odd>

2
is odd.

· Here
,
Le reads as "If and only if

"

· Sometimes written pa
so(pzq)1 (g

->p)

How to prove
:



Let's try :
For anyNEL,
his odd>

2
is odd.

Proof :

=> :

# I
-



Proof by contradiction : (or indirectproof)
Recall thata contradiction IS a logical

false
statement which IS alwayS I

-

EX : 2=1 3 FX = X +1

Conside peqO F

IEl
Bad now : Want to exclude .

so : p119 is thing to avoid !



Proof by controduction
:

I

Assume prug , then
show some

logical contradiction
exists

Example:An
,

If n2 is even,
thenin

is even

Assume 2 is even
,

but n is odd.

2k and n = 21 +1 k
, lz2

C

= (20 ++
2
= 41+1 + 1 C-2k
= 2(222+22) +1
u
integes

=>h2 is ed by darl Yontraction
but : n2+ even



ja
&Another :-- irrational .

Prove that
is

rational means
X -Recall :

Sabest.
X
=/

*
intages

Y
,

S13
: #2 I==-

If it is irrational :

# ab + st. .
↑

- ↳ Fab ,

-Y

Reduced form :Cancel common divisors

↳If x is vational
,
X- % and

a Ab have no common dusors



Prof : assume
- is Nationals confectiv
↓ then

=>E = ab abelt
S

No common

Moth : square bothsides, divisors
2 2

a2 = / = 2(b)= ⑪
even

.=> sa is even

2 2

2b2 = a = (2k)
↳ JK

,
S
.

t
. Zig

2 . 2
2

RD2 =4 = b2 =21-ps
⑰ even

-seven-
2 isandsor of both a b Y



=2

= / :21 both even

S

cancel the 2 :

z= " Deat :
rel

k is even
a t is even

a ob would
need is

# of 2 divisors
.



Assume
- a ,

bets . t.

2a+ 4b
=7

need to derive
a
contradiation

↳ 2(a+2b)
= 7

Y#everhtGodd
- (Jab 2a +4 =7)

= Fab 2a+4bF7
negation



Vab Plab)
-> Q(b)
Fab <Q(b) + <P(, b)

contrapositive
:

&

p
+
q

<ge up



Sets

Unordered collections.
-

vs ordered sets Coutuples) (1)
E : [1, 3, 5 . 73 = (1 ,

3
,

1
,
5
,

5
, 73

O = 53 empty set

[1
,
2
,

5, ..., 1003
El
,
2
,
... 83

-X pattern
Enz/n+NEnOne = 51

,
4
,
9
,

16,...3
↑ 50

,
51,23, 513 , 9233

[xz+y 2 (x,y +)



Cardinality & repetition :

For any
set
,
we don't count with

multiplicity- ⑮

So : EX : 2x or 31x3By
= 52, 3, 4,08

,
9
,

10
,

12....

The size of a set S =

# of distinct elements.
-

So 151 ,
2
,
3
,
,
,
5.13) 24



Subsets Xdfr
X =Y () #x , xeX

-> x +Y.

Examp les :-
O [35] [23 ...,

1003
X-

X

· b : [7 , 2, 33

Whx0,
need it in [1. 23)

also
*Out =A



Union :
·AB

AUB=EX/x
+Avx +B]0[FuB so

Intersection A B

AMB = ExIxeA-xeB]OG
Set difference A B

A- B (or A/B) =

Ex(xA - X - P B3 ⑳
A B

Symmetric difference ⑳AOB = (A -B) u(B -A)



DeMorgan (t operations) FA ,BE U
,

-

8 AnBAuB = En
- AuB
-

How to prove
? up

First
,
complement = Ex/X#A3

ProveX=Y : Show X-Y
and YeX

⑦ShowB E An

Take XuB
,
show in Art

↳X ABEX*Aand X-B&
rewrite: xEA and XEBEXEAB



② Take Xen

Xt[ and xET

E) v(X +A) and -(x + B)
# L(x +A or xtB)

Xf(AVB)
=> Xe



Those Laws :

S
-- S

⑭



Cartesian Products
Sometimes, order des

matter !

Tuples or strings
:

Formalize : Given 2 Sets A and B, the product
of A and B, written AxB, is

the set of

ordered pars where the first element is from

A and the second from B

AxB= E(a ,b) : 3



Examples :-
Bit strings

:

Strings :

R2or
3
:



Caution

(A xB) XC # AXBxC

Element of (AxB)XC :

element of AxBXC :

Another
WhatIs ↓ x[a ,b)?




