
Lecture 3 : Functions and Relations

←
UnionDefinition
-

I
.

AUB is the set of all x s.t . xeA or
XEB ← intersection

2. AAB is the set of all x sat. XEA and xeB
.

3
.

2A is the set of subsets of A
.

← Powers set PCA)

Exercise How
many elements in 2412133 ?

- How Long elements in 11,2 , 33132,33 ?
- How many

elements in 31,2303433 ?



Definition
Function f :X→Y is a unique assignment
of elements of Y to the elements of X

.

Exercise Ennius two examples of functions .

Give an example of correspondence
that is not a function 2 it x=I

- f : 41,23 → 12,31 sat
. f-A) =/} if ×=2

ii. I -5112
-

set .
-

tax
'

'

.
. - - -



How can we define functions formally
using the notion of a set?

G⇐XxY is a

graph of a function off* I:÷÷:*:* .{ Cx, xD : XEIR} - For
any
xex
,

if ex , y, IEC and

(x, ya) EG ,

then y ,-92



Universal quantifier
For any real number x

,
x
'
is greater than

2- -
fxelk x2> 0

Existential quantifier
For any real number X

,
there is a

real number
y such that y2=x.

V-xe.lk Fyelk y⇒
HEIR

-

z
-

-



Definition
let X and Y be some set

,
and f:X→9

be a function from X to y

tmall.softhef.setofallpossih.IT
Exercise
Give two formulas defining Imf
Imf = I f- Cx) : XEX }
Ihf Eye set . HyeIhf FXEX fwy



Definition

Let f :X→ Y
, g :X → 2

be some

functions
.

Then h -_ got is the composition
of gond f iff h (x) =gCfCx)) for any xox



Exercise
Define functions f and g sat. fog #got

Hg :X-H)
Let fCxI=x2 11=1/2

gcx)= - x

ffgcx)) -- X
'

gffcx)) =
-X
'


