
&

et o st integrated collection
elements
-

& D = 50 , 1
,
2
,
3
,
. .

., 93 has 10 elements

bits= 30 , 13 has 2 elements

Z = Set of all integers
E
...,
-2
,
-1
,
0
,

1
,
2
, -..

has infinite elements

⑫ = rationals

IR = reals

V = 2a , e , i , 0 , u , y) has 6 elts
A = 2 - 20 , + , a3

Dean onRain it ame
elements .

ex . 20 , 13 = 51,03
Het we write XES if x in S

.

↑
"X is an element of S"

We write xS if x not in S .



=> Oebits= 30 , 13

2 ) bits
* & I

Det - or size of Set S-

iS he cardalie distinct elementte
of S

.

ISI

* (bits) = 2

1523 , 43 ca+3) = 2
I --

Q can we have a set such that (s . t .)
-

151 = 0 ?

Det The empty set ,
denoted [3 Or % ,-

is the set with no elements
.

101 = 0

13031 = 1

F = 30, 303 , 324333
1F1 = 3

& If A = B
,
does 1A1= IBI

? T

Is the converse true
? Imin on

own



If 1A1= 1B1 , then A
= B . F

Pf by counter example :

A = 303 B = 313

1A1 = 1 , (B1
= 1
, but A FB .

* Set builder notation defines a set

S = Ex :
a rule about x3

such mat

S contains the elements x S . t . the rule
about X is true .

L

ex evens = Ex : x=2 and x even
-

"X suchmat, integers and

Ievens
: 2x : x = 2 C for <t73

-

evens
: 2x : xE& and 21x3

"I dividesx"
Def A is a subset of B (denoted A [B)
if every element of A is also in B .

=> evens &2 IQ IR

Q : RIQ ?
no

,
TER but AQ .



a : & 1R +

Note : & -S for all sets S .

S = S for all sets S .

(ACB means A is a strict subset of BA CB and Al /B1

Note : if A <B , then 1A1
= 1B1

.

&: is the converse true ?
divides

If IA) = 1B1 , then ACB F ↓

m 7
-> [x = 2 : 181x3 /x3
>⑤⑳?.

Step 1 : understand claim !

The numbers divisible by 18 are contained
a part of the number divisible by 6 .

Every number divisible by 18 is also

divisible by G .
Step 2

: do some examples .

ex 1 *
⑭

x ?

18 T I
-

4 F 7

⑮ #



Pf want to show [x=2 : 18 x 3 = [xt2 : 6(x)
-

which is to say , if at [xc2 : 181x3 ,
then at [x=2 : 61x3 by def . of 1 .

assume2: 181x3 :

-

a
= 18c for (t7 def

.
of divisibility

by 18
-
a = 6 . 3. factoring
-
a = 6 - K for ktZ because GC is

an integer, because

bit
B



914

review

recall & =

set of all integers = ...,
-2
,

1
,
0
,!

-

1 .542= 2 2 x =2 : 2 x 3 = z
evens

is- re
intergens

:

323 = 2 +

"the set containing
2 is a subset of
the integers"

Det AUB "A union B" is Ex : xEA Or
x B3

- L
L
-A -L BOO/LEle I&/*

note that elements x = A and x B are
in AVB .

ex 32 , 4 , 63 U [2 , 3 , 43 = [ 2 ,
3
, 4 , 63

-

evens U odds = 2



> D

R UIR
*

= R

reals ? O reals
-

AUD = A
for all sets A

AVA
= A

#33 = X 223V31 ,33 = 21 , 2 , 33

Det AnB "A intersect B" Ex : x =A and xeBS
-

BRA = AMB
A& B

not disjoint

>[2, 3 , 43 = 22 , 43

evens n odds = O disjoint

ens

gods
oint

An& = Y
dis

For all Sets A
AMA = A

IIR
=

= 303

Det Sets A , B are disjoint if AMB
=G .

Are IRO and IR
=O

disjoint
?

no

Det A-B or ALB "A minusB" Ex : xEA
and x&B3

-IA I B⑧#0
/



ex [2 ,
4
, 63 -22 ,

3
, 43 = 363

-

[2, 3 , 43 - 22 ,
4
, 63 = 333

evens-odds= evens

A - B = A

A - P = A ⑱pliment

Det A or A "A complement" [x : x 4A3
/ / -universe/ -A

L

UI/O /-/,il /
= (463 = 20 , 1

1 3 , 5 , 7, 8 , 93

if U is Ext2
:

01x193

-4 , 63 = E ...,-2, -1 , 0 , 1 ,3 , 5,7, 8, 9, 10,.
if U is

Det A * B "A exclusive or "

(AUB) - (AnB)
/ /A / / ⑬OB/ / ⑪⑧,,/ /

0 = 2k

for kt2
2 divides X 9 dividesX

0 = 20) ↓ ↓



im A2x = 2 : 2/x319x = 2 : 9/x3B
(2 x = z : 6/x3c

bein:idrisig .

By and a
-

I
AMB =C if X E AMB , then XtC .

-

P = Q if yep then ye Q

ales

* B x=C

↳ F T
x B

0 T T
-

T F whata
men counter

& example
would look
like

proof Assume X CAMB .
Want to Show XtC .

-

element reason
-

XEA and XEB det
. of

&
& and9 det . Of A ,

B



x =2c and d def . of divisibility--

for integers c , &

2c = 9d substitution
-

2)9d def . of divisibility
190 =

2k for k+2)
21d because 249
-t divide
d = 2y
for y =R

def
. of divisibility
-
x = 9 . 2 .

y substitution

-

x = 182 for etZ
---

x
= 6 · 3 . e factoring
#67 for f=z f = 3 -etz by

int-int= int

61X by def . of

x C divisibility



9/8 on a paper w/ your name :

Write the set builder notation for :

AB Ex : x = A and x = B]

A UB 2 x
:

xEA or x=B 3

A 2x : x/A3
Draw the Venn Diagram
-
/ 1,III /Interi-> A , / B
/

&
/I //⑧AnB / S/I- 1 I-116 -

-
(AWB) L -I/ju/

-

,A0 0/in
/I S[/"1,,-I(AB)UC /

,
u/

recall A : NAD/⑰/ even integers, / ↓

recall set builder notation : [x=2 : 21x3
example



(AnB)UC
A

⑧"OE⑤



power setDet Givenpet of a
of

subsets of S
.

8(S) = [A : A = S3
OCB for all

Set sB
& S = 21 , 2 , 33 -

0(S) = 30 , 513
,

323
,
333

,

[1 , 23 , 31 , 33 , 32 ,33 ,

3 3
10(57) =8

Fact IPCB71 = 2B for all Sets B .

ex 151 = 3
,
2 = 2 . 2 . 2 = 8-

Note power set is also denoted 2 for
-

set B .

B

P(B)
,
I same

↑ eP(B) for all Sets B
B -O(B) for all Sets B



Question
: is0

let's do an example . Suppose U= 2 .

% = z is OeZ ? no .

3 +7533t2

Questron : is 0 = ?

↓ ↳S for all sets S

rem &Morgan's Law
AB = EUB

of We prove the equivalent claim :

-

&#B = UB and Evi = ARB
⑳

proof 5.
B

.
Wis that

-



Proof of2 .



9/11

din - PCB) men A ? B
.

-

make sure we understand claim :

P(A) = Set of all subsets of A

= 2X : x = A3

A B = A is a subset of B

= if XEA
,
then xEB

.

O(B
OCA)

A0 O
B

⑧ => 0X&

A =B
&amples

B = 21
,
2
,
[1 ,333 1P(B)) = 2

'B
= 2

=
8

A= [13 -

PCB) = 2 %, Ei3 , [23 , [21 , 333 , 31 , 31 , 333 , E
[1 ,

2
, 21 , 333 , 91 , 233

[1, 333
,

⑧(A) = 20 , 2133
A l B

!
yes . OCAL =PCB) ? yes



It A : 253 ,
B = 363 .

is A < B ?
no

.
OCA)4P(B) .

din "(PCB) then
Rt Assume APCB) ·

WiS ACB .

To show that ACB
,
we show hatIt

enxC B .

Assume x =A . WTS xE B .

>

sements reasoning-
[x3 I A det of

[x3 = P(A) det of P(A)
&3 = 0(B) det of =,

we know that
P(A) = PCB)

x+B det of PCB)

Since unenever XEA
,
xEB

, ACB . B




