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SECTION 3.1:
Functions.

Definition:

Let A and B be two sets, A function f from A to B (f: A > B ) is rule that
assign to each element x in A exactly one element y in B, we call A the Domain
of (f)and B the CoDomain of ( f).

We write:

f: A > B, if x is an element of A and y is an element of B assigned to
write y = f (x) and call y the function value of f at x.

Example:

A={ab,c,d}
B={s,t,u}

Let f: A = B be defined by:

i%zs s —— »s
=t
f(c)=s b ~
f(d)=u 7 :t V
C u
d /

Note:
1. A is a Domain, and By 1n
2. Is a function with

is not a function. »s
f(c)=1727? /
Iy | JQ b »t

Define:
g:A>Bbyg(a)=t,g(b)=s, g(c)=u, g (d) =t this function
Dom (g) = A, CoDom (g) =B

Define:
Number of functions can be defined from A to B
|Dom | | A
Gohom | =|B|
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Example:
How many functions can be defined from A to B ?
h:A->B?.

The cardinality of A =4

The cardinality of B =3

Goom |7 =B
h: A -2 B =81 functions.

Example:

LetA={1,2}

How many functions can be defined with Dom (A) and CoDom (
|Dom | |Al 12|

GoDom |7 =|A| = 2| =2x2=4

1—p1 1 1 1 1

2 p2 2 >{2 2 2

NOTE:

f=g, iff Dom (f) = Dom (g), CoDom (f) = 0 f(x)=g(x)

Question 1:

determine which the following rules de thc$¥nction ?

a.

1—p1 1 1 1 1 < »1

2 p2 2 2 )2

| A

=37 =3x3x3%x3=3

Is function 10 s function Is not function
f(1)=1
oDom f(1)=2
CoDom 1s more one CoDom
b.
f: here f (k) is the integer nearest X.
f (2 not function. ( have two CoDom)

C.
f: R 2 R, where f (x) is any real number y such that y* = x.
then is function. ( always have One CoDom)
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Question 2:
LetA={a,b,c}
B={st}

Osama Alkhoun (Mobile: 0796484613)

List all functions from A and B, and from B and A.
1. Aand B (f: A 2 B)

Gohom |7 =|B|" = |2 —2x2x2=8
A
c t c—P t c t c

A

<Y

c—Ppt

a S
>4
C t

2. Band A(f:B=> A)

o o e

>,

SN 3§’9

S
t
a S

>
-y

|Dom |
‘Cﬂ)xn ‘
a s— P a s— P a S a
bl > v Sy b >4b
t7p C t ¢ c t c
S a ‘ S a S a S a
b b b b
t C t C t C t C
— ample: x-1
S a) Let f: R* >Rdefined by f (x) =
b x+ 1
f L ¢l @ =13

£(0) ~ N

f (-2) = not defined -2 LJR*

Example:

Let f: R = R defined by

fxX)=x"+2ifx>1

f(x)=3x-2i1fx< 1

solution:
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f(0) where 0 < 1
f(0)=3 X0-2if0< 1
=0 -2
=-2
f (4) where 4 > 1
f(d)=4+2if4>1

=16 +2
=18
i @
f(x) =
H3 xif
. E( 1§+21fa+1)1§
3 (al $2if(at ]
E( [+ it 0
f(atl)=]
3 (al }2ifag 0@
i
f(at1) =

f: A > R, be defined by f (x) =

| e— — — —
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subtractlon; froz (atl)

x2 +1

@Q

Q

Find £ (2), £ (1.5), f (-1), if possible, for what values of z is f (z + 2) defined

solution:
f(2)=

X2+l 22 +1

2
£(1.5)=

X2+ 1.5>2 +1

R SR,

2
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f (-1) = not defined ( must x> 1 from defined)
f(z+2) UA, iff z+2> 1
z =-1
Example:
let f: R = Z by f(x) is the greatest integer less than or equal x (f (x) = [x])
1. £(0.5)

£(0.5) = [0.5]

=0

2. £(1.2)
£(1.2) =[1.2]
=1

3. £(-0.3)

£((-0.3) = [(1-0.3]

1. for what values of x is f (x) =2 ? [2, 3)
2. for what values of x is f (x) =-3 ? [-3, -

QO

each x LJ A, then function

Definition:
Let A be any set and define f: A 2> A\
f is called the identity function on A

Example:
Let f: N = N defined by f (n) [] N'then fis identity function in N, idx.

N
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