
Setsandfvnctions

→
A set is an unordered collection of elements

→ We list them , like this

£ = { my , z} = { 2-ix. y } , 151=3

→ Chater : we can't always list the element)

Ideas Notation Negation
Mrn mm mm

•
se is an element of S se Es se & s
n is in 5

• T is a subset of 5 T¢ ST CS

every element of T is

an element of s



• Empty set ∅ , { }

Question : Given a set 5
, is ∅ c 5 ? Yes

• Equality of sets means TCS and SCT

1- = 5

•
Size of set if s 1st
is finite



Sets can be tricky

$ = { {42,33 , 4 , (5,6) }
↑ I

set integer tuple of 2 ints

14s
{ 443 } ¢ s

{ 112,3 } E S



Some known sets
men

At = { 112,3, . . . } = { a / x is a positive integer}
↑ "such that"

I = { . _ _

,
-3
,
-2
,
I
,
0
, 1,2, 3 , _ _ _ }

Oh = { or / a- % where at 2 and BEN}

( Rational numbers)

NCIC Q



Intersecting

Egg
ˢ

+

snT={ x / KES and KET} suT={a / sets or ret}
↑ ↑
intersection union

n

Intersection : Sin 52ns } - - - n Sn = Msi
E- 1

union : Siu Sz US } - - -
- Usn = ① Si

i=i

Additionally :/ Svt / = 14+11-1 if snT=∅



Product of sets
Crum

Sxt = { (x,y) / KES and yet }

Exampk:_ F- {a , bio} T={ 1,23

sxT= { (ai) , Cair) , Cbn) , (bis) ,⇔ ,@2) }

• Sxt ≠ Txs

• 15×1-1=11--151--14.11-1 (why ? )

#wTo generate a tuple :
I. choose an element from S

- - . Is /
2. choose an element them T - -- 1,11%-1



Functions
run

→
A function is a mapping from one set S to anotherT

→ The function
"

maps
" elements from S to elements in T

→ The function assigns for every element is S exactly one

element inT.

Go-2

Too-3 T%→}
4040-4 4040-4

S T S T



Functioning f :X→ Y

ñ÷y;-
image of ✗

under function f-
÷
.

✗ Y

Domain co -domain

✗ c- ✗ y c- Y

y -_ f-Cn)

When the image is the entire set Y , f- is onto
=



f- is a function : For every see ✗
,
there exist exactly one

y c-Y such that y=fC✗)

f- is onto : For every y EY , there exists an KE ✗

such that y= f- (a)

Example : which of the following is a function ?
mm

:_÷ ÷÷ :# :-#
⑨

✗ ✓ onto ✗ ✓not onto



f-unction-n.tt a c-× , 7 exactly one y such
that for)=y

V- : universal quantifier "All
"

⇒

3- : existential quantifier "Exists
"

3- ! : unique existential quantifier

FIE.
V- seek

,
3 ! yet , flaky

0nto:_ Fye Y , I see ✗ , f- (a) =L



Another property of a function :

one- to -one : For every k , , Kz C- ✗
,

if x , -1-22 , then flx ,) -1-1-1×4
-

You can't have :
⇒ (91--4)⇒ Flat-faced

⇒

Ya
, c-X , User EX, @1-1-21⇒ f-(a) f- f-(Kz)

tank C- ✗ , (9-1-22)⇒ Ffr ,)≠ f- free)



1% •

# →
◦→0 0-30⇒

◦ →
÷

◦→ →

one-to-one :X one-to-one :X oneto -one :✓ one-to-one :✓
onto :X onto :✓ onto:X onto : ✓

-

Bijection

if f. ✗→Y is a bijection
then 1×1--141


