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Finish RSA . Module 3 : Counting fombiuatwics . Basie rules

- Sets & Set operations for counting



Motivating Example : Password spaces

4 - digit PIN : 10,000 =
104

4- lower case chars :
264 = 456,976

4- upper or lower case chars ;
524 = 7

, 311,616

me

NSF passwords : 7 to 10 chars

upper
,

lower case letters

digits

22 letters

2 2 digits



Self : S
,

= { oooo
, 0001,0002 ,  

- -

,

9999 } 4- digit PINS

52 = { red
,

blue
, green , yellow )

= { blue
, green ,

yellow ,
red }

Common sets :

µ = { 0
,

1
, 2,3

,
. . .

) natural numbers

21 = {
in

,
-2

, -1,0 , 1,2 ,
... ) integers

It  
= { 1,2 ,

3
,  

- ) positive integers

Q = { Pla I PE 21
,

QEX
, g. to ) nationals

{ v I conditions on ✓ )
R = real numbers

In = { 0,1 ,
2

,  -

,
n - I ) Int

.
nwdn

0 = { 1

empty set



Setbuildernotatim 3 E S

S = { ✓ I conditions on v ) 7 AS

"
element of

"

eis . s= { xlxez
,

1×1<53 Lift
what is S ? S= { -4

,

-3
,

-2
, -1,011,213,4 )

.

Cardinality i size of set

Isl I
"

gsize
"ofse€^

Cordialities can be finite -

es .

151=9

or infinite - eg .
INI

, 12+1,101 ,
IRI



Venndiagnamu
= { 1,213 ,  

. -

,

101

AO=
"

evens
"

= { x 1 xeu
,

xD even ) = { 2 4,6
,

8,10 )

@
=

"
15

"

= { × I XEU
,

X±5 ) = { I
, 2,7

,
4,5 )

Dae #
_

Deft A & B are disjoint if A & B

€0 share no elements In common
,

it , they have empty intersection
.

Def B is a sift of A  if every element¥ Of B is an element of A. BE A

A c- A Deft Proper subset BCA : BEA and

A contains Otehfhats



Set Opertimj
U={ 1,2 , -

,
10 )

-
U

€1110 A={ 2,416,8110 )
!1! Unions B= { 1,2 ,

3
,

4,5 )

AUB = { x| XEA I×←B ) AvB={ 1,213,4 ,5
,

6,8110 )

!2! Intersection

AAB = { XIXEA and xeb ) A^B= { 2,4 )

U

€€B€
!3! Complement

I ={ xixuauxa ,

419¥
I = { 1

, 3,5/7,9 )

B- = { 6,7 ,
8) 9,10 )



IFENG.info#x**Q&Y=HenceA A B = { X / ( xetaudx # B) of ( XEB and x # A) )

t.ie#uYI0@@also
-  = ( AUB ) - ( An B)

=
1 AUB ) A IAABT



Porter

P (A) = set of all subset of A

A= {

d.is, !
) -

P (A) = { %0
,

Taj
,

list
,

{ c 1
,

@{ a. 4
,

{ b. 4
,

{ 9. b.cl )

IAI
1 PLAN = 2


