
Bet Asetis a collection ofdistinct,
⑤

unordered items called elements.

ex D =50, 1, 2, 3, ..., 93 has 10 elements
-

bits =30,13 has 2 elements
BOOK =True, False3 has 2 elements

&
=

integers has infiniteelements2 ... ,
- 2, - 1,0,1,2....3

⑰ I rationals
1R = reals
g = Sa,e,i,0,2,y3 has 6 elfs
2 =

2a,b,c ..., x,yz3 has 26 elts

Det Two sets A and B are eual
(A=B) iff A and Bcontain exactly the
same elements.

- 20,13 =51,03 =1)size2ex

Dewe write XCS (X45) iffxis
ins (notin S).

e Of bits 26 bits + AZ
Det The inalityor size of a sets-

Idevoted by 15 isthenumber ofdistinct
elements of 5.

ex (bits) =2 (< 1 =26

①Can we have a sets such thatIS
~ =02

yes!



DetThe emset(53 or %) istheset
withno elements.

101 =0.

&is 303 =0?No!
120/3) =1

F =30,303,3203331F1 =3
Iis a boxwith 3 elements

#

⑭
①If A =Bdoes (Al =1B1?Yes.

claim if 1A) =(B) thenA =B is false.
-

Disproof by counterexample.
(21,2,331 =5/34,5,631:3

Pet setbuilder notation defines a set

S =Ex:a rule aboutX3

5 is the setthatcontains elements x s.t.
the rule is true.



# evens =Ex:xt 1 and xeven
2x =x =2c for (t]
2xt]:x is even 3

bits =Ext 2:0 =x = 13

Det Ais a subsetofB (denoted ALB)
I every elementofAis also in B.
we can also say thatBisa supersetof
A.(B>A)

#evens = 1 I Q IR

1KQ
TGIRbut
**π

bits [ 2x:xt2 and 0 =X =93

20,53790,13

NoteIs for any isre 2/
subset: (no+ =)
⑦IfA LBwhatcan we say about1AkIB1?
1Al =1B | IfBAthen (B1>1A1

converse:IfIAI:IB) thenA LB.



ifa, then b. converse:ifb, muenal
If AIB, then1A1:1B1

Disproof ofConverse:
we'll use a counterexample.
A =51,23B =3x,y,z3
(A)

=2 (B1 =3

A IBbecause It Abut1B
Laim [x(2:18(x3

=2xt2:6/X3
The setofnumbers divisible by 18 is a

subsetof theset ofnumbers divisible by 6.

Every number divisible by 18 is also
divisible by 6.

notation:mIn means "mdividesn"

"Thereisdivisiblebyhere
such thatn =mk "

#

- ⑩? ④
18 ↑

↳ F +
o E #1



Prod WTS 2XtZ: 181x3< 3xtZ:6(x3
WTS at 2X72]:18(x3 men atExtZ: 61x3
by def. ofI -

suppose thatatExtI:181x3.

satement reasoning-

a
=18c for (t] by def. ofdiv. by 18

a =6.3.c b
y factoring

a
=6K for some because product of
ktI into is int (3c)

6) a by def. ofdiv. by 6
atExt2:6(x) newriting
goal:divisibleby 6
a
=bi forit

0ZZ21,238231234Z
&fAUB"A union B" is EX: XeA or xtB3
A

⑭"
#32,4,63052,3,43 =32,3,4,63

evens Vodds = 2



AVO =Afor any setAAUA =

A

#ANB"AintersectB" [X:xEAand xeB3

A⑤
B

e [246C12S,uS=924note
An0 =0
ArA =A

Det Set A, B are joint ifAn B =%
Thatis, theyhave no elements in
common,

o o O not disjoint

A B AB

DetA - B or AB"Aminus B"
2x:xtAand x*B3

O 22,4,63 - 92,3,43:563
AB [2,3,43 - 32,4,63 : 533

evens-odds:evens
A-B = Afor all sets A, B
A-D= Aforall sets A



&Aor A. "A complement"2x:xA3

x,,0,
<universel

->
&4,63 =2... - 2, - 1,0,4,5,5,7,9,10,1...)

if U is /
=20,1,3,5,7,93
if 2x:2:02X=93 is U
-

32,7,53 ifU
=1?all reals except

A 2,4,6.

⑭:2/x31(x82:9(x)claim 2
- ↳
-> =2xt2:6(X) B
-

C

If Xdiv. by 2 and Xdiv. by 9, then
x is div-by 6.

- #AnB? *c3↳

o T +

⑨3 1- #

18 T ⑰



Proof I. XEABten XEC.

Suppose XtAnB. WTS XtC.
↑
wanttoshow

goal:snow thatX=6K for k+Z


