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Functions

We are going to formally define

functions as sets but
then

after that we won't
reallyUuse that method anymore

-

we will just use
formulas like

usual .



Ex : Consider the function
-

f(x) = x where x ER .

IR raph of f
M ②
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The graph is

4(x,x2)/xe R)

This graph lives
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R: Let A and B be sets .

Let f be a
subset of AXB.

We say that
function

from A to B if
this is
- saying

that we

① for every a f A there can plug
a into f

exists be B where I to get b.&
ie f(x) = b

(a ,b) Ef

and vertical

② if (a ,b) Ef
and 1 line

(a ,bz) Ef ,
then bi ba test

If this is the
case then we

write f : At B to mean
that

-> is a function from A
to B



The set A is called the

domain of f -

-

The set B is called
the

co-domain of f.
-

If (a,b) of then

we write f(a)
= b

Themage
off is

there exists af A

wange(f) = [b = B) with +(a) = b 3



Ex: A = E - 1
,
100
,
3
, 53

B = π , - 12 , 1
, t / 17 , 143

+ = E(- 1, - 1), (100 ,
π)
,
(3
,
17), (5 i 1)

P ↑ P

f ( ) = - 1
f((od =H 4 +(i) = - 1

f (3)=17

ure B
A f ·I

- - 12

--- . -~act
1000 · 2↳3-2017· 14



Is f a function from A to B ?

Of is defined on all ofA
② no element of A gets

mapped to more than M
one element of B

Yes, f is a function from A to B
.

domain (f) = A

co-domain (f)
= B

range(f) = [ π ,
- 1
, 17)
-

subset of
co-domain B



Ex: A = E - 1
,
100, 3,53

B = [π , - 12, - 1 ,51 17
, 143

g = 5(100,5), (3, 17) , (5)
- 1)
, (100,

- 12)]
↑ ↑ ↑ ↑

g(100) =π 9(3) = 17 9(5)=19(100) = - 12

re B
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·
- /I..Jg3- Q Y2
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· 17
Y3 &

· (4

① g(-1) is not defined *



② g (100) has two X
values : # & -12

9 is
not a function

from A to B .

-

Let's now use formulas

to define functions

instead of defining

them as subsets

of AxB.



EX : Let A be any non-empty
-

set .

The identityfunction

on A is the
function

in : A -> A

defined as

ix(x) = x
for all xe A .

Sometimes we will just

write i instead of it -

Formally you can
think of

Iix= 2(x ,
x)(x-AY [AxAE↑(x= x]



#X: A = [1 , 2 , 3 , 43
A A

A ix(l) =
- + (2) = 2
2 -- 2

ix(3) =3O O [3 -- . 3
ix(4) = 4

4.-- 4

:A = R , :R-(R, ip(x) =X
(2 , 27 graph

way
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Hi, O draw
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#: Let ne , M, 2 . map
is

Define the reduction I another-module n map to be name

- for

Fraction
Tn :#-> In some

where Mn(x) =
* mapping

-

Ex : n = 3
-

2 = 30 ,T, 23

π :E+ Es , π(x)
=

some computations are :

π(0)= πz(- 1) =F = Z

π(l) = T
π3( - 2) == =T



-

=Fπ3(2) = Z πz(- 3) = - 3
-

= π( - 4) == =Iπ3(3) = 3
-

π3(4) = 4 = 1 π( - 5) == =T

π(s) = 5 = I
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domain(πz) = 2

co-domain (πz) = &3
range (π3) = [0, T,24 =R


