
Math 474T1127/25



Let: Let S be a set

and EES . The

complement of E in S
is

ExeSand xE]
read : "AllXwhere is ia

s
Other notations are :

E or S-E o .
SIE

--



Ex: S = 31 , 2 , 3 , 4 , 5 , 63

z = 52 , 4 , 63

E = 5 1
,
3
,
57
ES

th
-

set with no
elements.

It's

denoted by $



Ef: Let A andB be sets.

The intersection
of A and B is
-

AlB = (X(x-A and X =B]

↑
B

AlB

The Union of A and
B is

AUB = [x(x Aorx = B]

#
AUB



Ex: Let's make a sample space

of all outcomes
of flipping a coin

3 times in
a row.

S = [(H , H ,H), (H) ,T) , (H , T, H) ,
(H , T , T) , (TH ,H) ,

(T
,
H
,
T)
,

(T , T , H) , (T ,
T
,
+ )]

(T , T , H)-meansis Tails[flip 2 is Tails

flip3 is Heads

Let

A = &(H , H,T) , (H , H ,
H)
,
(T,T, H)}

B = ECT,T,T) , (T,T,H) , (H , H , H) , ST,
H
,T/]

c = S(H,T, H) , (H , T,T) , JT, H , H1]



S

(H,T, H)

#&
Then

AUB = E(H , H ,T) , (H,H, H) , (T,T, HI ,
(T,T ,T) , (t, H ,+ )]

AMB = SCH , H,H) , (T,T, H)]

Anc = &



A VC = S(H , H,T) , (H , H ,H) , (T,F, H1 ,
(H,T, H) , (H ,T ,

T) , (T, H ,H)]

B = E(H , H ,T) , (H,T, H), CH ,T, T),
(T
, H , H1]

5 = 4
-

Def : If
X &Y = 0, we say

-

that X
and Y are dinpoint

sets

-

: A and
C are disjoint

in the previous
example .



↓et : Let AyAz..... An be sets
.

The Intersection of
A
l Any .... An

is

= AMAM A

=EX/XAi for all kren]
= EX/XA ,

and XAz and ... and XAn .]

TheUnion of A : Az ....
An is

A = AWAU ...A

=Ex(x + A , orx + Az0r ... or xAn]

= Ex/X is in at least one off
the Ai



Ex: Let
S = E1 , 2 , 3,

4
,
5
,
6
,
7
,
8
,
9
,
10, 11, 12)

represent rolling
a 12-sided die.

Let
As =55 , 6 ,

7
,
4)

A
,
= 51 , 2 ,33

Az = 53 , 4 , 93 An = 58 , 3) S

A ,UAzUAsUAy As
= [1 , 2 , 3 , 4 , 3, 6 ,7,8) # 2

AzUAzUAy ⑨= [3, 4, 5 , 6 , 7 , 83

A
, MAz & AglAy
= 4

A , 1Az1A4 ·
= [33



AzlAz1Ay = P
-

Def : Let A andB be sets.

-

Cartesian product
of

The-

A and B
is

AxB = &(a,b))a -
A and b = B]

-

read : "A cross
B"
-

Ex: A
= EH ,TYg

a coin

B = 51 , 2 , 3 ,43if4-sided die
#



AXB = S(H, 1) , (H , 2) , (H ,3) , (H , 4),
(t
,
1)
,
( +, 2) , (T,

3) ,
(T, 4)]

BXA = 5 (1 , H) , (1 ,T),
(2, H) , (2,T1 ,

(3
,
H)

,
(3
,
5)
,
(4 , H) , (4 ,T)]

AXA= &(H, H) , (H,T) , (T, H), (TsT)

BXB = &(1 , K , (1 , 2) , (1 , 3) ,
(1
,
4) ,

(2, 1) ,
(2 , 2) ,

(2 , 3), (2 , 4),

(3
,
1) , (3, 2) ,

(5, 3) ,
(3, 4) ,

(4
,
1) , (4 , 2) ,

(4 , 3) , (4, 4)3



Def: Let A and B be sets.

A function f from
A to B,

written
f : A - B, is

a

role that assigns
to each

element of A a unique

element of B.

-

Ex: Let
S = E(HsH) , (HsT) ,

(T , H) , (t ,
+)]

represent flipping
a coin twice
.

IR denotes
Let the set

+: s
- R of al

count how many
[realheads numbers

occured



So ,
f(T, H)

=
1

f((t, H)
=

2 f(T,T)
= O

f(H
,
T) =

1
S f

(H,H)
-

-z

(H ,T-1-E ↓(T
,
H)

(T ,T
.

0

--I

If counts how many
heads occured


