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Functions

* relation and function :- JIsall 5 ClElal)
O 3oy Ml Jiiad *
Order pair « (x,y) a4l #1559 -1
Lo mmua e (e (=5,4),(2,3)« -1 Jbe
(3,2) #(2,3)

1- Relation :- is a set of ordered pairs_

2- Function :-is a relation in which for each distinct
value of first component of order pairs
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Example :

1- Which of following set is a function
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2- Which of these relation choices represent a function
a- (010) (2;5) (314) (2)0)
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Given the relation D = {(6,4),(8,—1), (x,7),(—=3,—6)}
which of the following values for x will make relation D a
function ?

A- -3 b- -6 c-8 d-6

Al A83al) Jand Al x dad & Lo AUl A8l (e
DS Y x o) e 2 Al raad S *
-6 2 x(6,8,—3) 4l A x 4ad o
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Not function I function

* Domain and range :-
Domain =» Jaw | range — sl
Domain = X af (sSs Lails

Range — y a8 oS Ll




Example :-
a-(3,-1)(4,2) (4,5) (6,8) Find Domain and range
Domain {3,4,6} , Range{-1,2,5,8}

b-
XY
51 2 ,
0 2 — Domain {—5,0,5} , Range {2}
51| 2
C_
- L)
— e
— -2,1)(-1,-1)(1,1) 2,2
e de L 2D(-1,-D(,DE,2)

Domain {—-2,-1,1,2}

Range {1,—1,2}

, Domain [—4, 4]

A

Range [—6, 6]
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\\ Domain (—oo, o)

> X
\ Range (—oo, )

A

I\ / Domain (—oo , 00)

Range (—3, )
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Example :- Find the domain and range
sl 5 Jaall alay)
-1 sl Jlaall alag) @V *
aX + b 3 sa o dphd Aales Alall culs 1) -1
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fx)=vx—4 e

Domain x —4>0 - x>4 - [4,0:)
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1- Determine The range and domain of the following
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Range ——b-(—, 2]
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Domain—>d-( —, -4]
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(x) Climall ) gna (e Wil (68 =1 Jlaall
Domain ( —c0, -4 ]
(y) Shball e o =gl

Range ( —o0, 2]

2- Determine the domain (D) and range (R) of this graph
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Domain=x >0 ; Range=y =0
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Determine the domain of function y =

x2—4
Domain= _Jiwall = slall
X2—4=0
X2=4->x =42
1- R/{~2,2} Bk sy Jidd

—00

2-

A
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| »
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The domain of the relationy = ———

3x% 27

S (—0,—2) U (2,0) U (=2,2)

3X2_27=O_)T—?_)X2=9_)X:i3

Domain: R/{-3, 3}
Domain : (—o0,=3) U (=3,3) U (3, )
The domain of the relation y?> < x is

criohll el il Y2 < x

Jy? <vx
y <+/x

Domain=[0, )x >0 -
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The domain and the range of the function
f(x) = —x?
Walae 5 Lellae s 5 Lgans 5 dgm 5 o Alall o () 2 Y

dind A A o y = —x? Y = Al dad

Y | X Domain (—oo , )
< > 0|0
1 _— Range (= ,0
/\ 1)1 By )
v -4 -2
111

Vertical line test — il bal) sl
Al e 5F A1 A8all culS e 1) A8 jaad ol ) sl jlial aadiig

sanl g At ay sl ) ) IS 1Y) Al (S5 -1
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Example 3 :-

a- y=x+4

Domain(—oo , )
dahas Ao LY
‘ Range (—o0 ,co)

” |

b- y=+v2x—-1
Domain: 2x —1=>0 - 2x =1 —>[%,oo)

Range [0, o)
ol 58 5 Aunsall ail) waas 230 4y )0 Ala LY

Find domain and range S L6
wese ] | > Rasens
Domain [—4,2) U (2,) TiAT
R < | >
Jiaad -4 2 ~_
{X|X2—4,x#:2} v s side

Range (—oo,—-2) U {6}

_\_—> de sana Ja Leaas ddads LaY
4x + 1
3x%2 +2

Find the domain —-3x24+2=0 > 3x%2-2
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. . A | s ond
* Eunction notation - X= &8 o

flx) =y - xoaidbidlia

Example :-

= f(x)=3x—5
Ux\/x

Name of function Name the independent variable

and g(x) =2x + 3f(x) = —x?>+5x—3
Find , g(a+1) , f(2)
1- gla+1)=gl@a+1)=2(a+1)+3=2a+2+3=2a+5

2- f(2)=—(2)?+5(2)-3=-4+10-3=3

Example 4 :- 3
X =

For each function find £(3)
f y— {(—3,5),(0,3),(3,1),(6,—1)}

Form ordered pairx =3 -y =1
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Using function notation , then find f(2) , f(a)

xX—4y =5

fx) =y
—4y =—x+5 -4 e Aadly
- 5 5
y=Zied o ymien
1 5 -7
Sof(=2)=,(=2)—;=—

1- increasing , Decreasing , and constant function

a5 (O E TGV P
a- increasing if X; < X; — f(x1) < f(xy)
A f(Xl)

_’// S flx)

X1 X2

[
»

A

2- Decreasing X; < X, , f(x1) > f(x2)

A

»
»

A

[ I
X1 X

2
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Constant f(x1) = f(x2)

f(x1) = f(x2)

A

v

Example :

La el

v

AN e
& \) »
“ I >
1 3

Cradl bl e o

decreasing (—oo, 1)
increasing [1, 3]

[ 3, o) constant

Where is the function constant

A
; M

A

A

constant (1, 3)
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Equation of lines

Lhaall Y aladll
—slope — point form ka5 Juall dsaa
ddagi g Jaall Aalas *
y—yi=m(x—x1)
m — slope — Jxll
il slope 5 (x1, y1 ) i dlsadl (8 ara o 55
Point (3,4) , Slope (—4)
Write the linear equation
y—yi=m(x—x1)

y—4=-4(x—-3)

y—4=-4x+12
y=-4x+12 +4
y=-4x+ 16

Al 3 ) seall o Alaladll LU Jie alla 13) *
Write the equation in stander form
Ax + By =C
Geladl QU f daladl Asladdl (4
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Y= —4x + 16 — ghidls dudl A

y=mx+b

Slope and intercept

o Al 3 ) guaall AV LeiST S

y+4x =16

U5 o Le paile 1

1- slope — point el g Jaall A1V
y—yi=m(x—xi)
point , slope Jisdl i axs

2- slope —intercept  ahidl 5 Jull

y=mx +b
v v
slope Intercept with y axies
y o5l g obls
A
s
3.y — 1
4 y=3x+4
< T > 3
1 =«
1 Y2—VY1
. ‘\gd - m =
il 1 U-"“:.‘ﬂ 53 L_A‘; Do X2 — X1

3- Al s eall e (stander — form )

Ax + By =C
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- clilacia) Al

10- Find the equation the line pass
. 16 20
Two point (1 ,?) and (—1 ,?)

Gdati AV asfieal) Jadl) Alalas 1 o sllall

y=mx+b LYl
20 16
=27V T_?:_E
X2_X1 _1_1 3

y—y1 =mx —x)
16\ vy v g0 woy . .
(g, 1) = (1,20 Akl s ) g

16 2
y=5=—;&-1

16 2 2
——=—Zx 4=
3 3 3

2 2 16
=—Zx+Z+=
y 3 3 3
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Write the equation of line through
having slope -3(—4,1)

Jaall 558
y—yi=mx—x) «—
y—1=-3(x—4)
y=-3x—12+1

y=-3x-—-11
el 5 Jaall AV asiiinal) Lasl) Alala
y=—3x—11 Al sall il Lo 3
* Write the equation of line through
write the result in stander form(—=3,2) and (2,—4)

_ Y2=¥1 _ —4-2 —6

Xy —X1q _ 2—(—3) _ 5

m

m=—
5
y—y, =m(x —x;)
(—3,2) il s
—6
y—2=?(x+3)

5(y—2)=-6(x+3) »>5y—10=—-6x—18
5y + 6x =—18+ 10

Stander form5y + 6x = —8 «
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D ol g
Werite the equation of the line show in figure :-
asfiuall Jadl) Aalas dlag) Ui Ggllag dan  Ulac |
y=mx-+b
M Lall e gild lias
(0,3)(4,0)

A

m=Y2—Y1:0—3=—_3 \
X2—Xq 4-0 4 |

J’=_73x+3

- Oolatel Jhge *
Write the equation of line show in the figure :-
(1,0) (0.2, 0.6) 11 OV as dans
m = Y2—V1 _ 0.6—0 _ —_3
X2 —X1q 0.2-1 4
b 4ed Jlay
y=mx+b
=Zx+b
4

(1,0) Bl o e s

-3 s
3

LG

4

~
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Find the slope of the line through the point
(a,b) and (b,a)

a-b _ —(b—a) _

m = Y2—V1 _ — -1
Xo—Xq b—a b—a
Tas daga dudad iV alas *
Vertical and horizontal line
el N laal) 5wyl Laal)
A { .
PN m = undefined
Vertical line - )
< e A re e
3 -
m = Y2=¥1 _H _
Xy—X, O
i 4 -
point(a,b) x=a X=k , X=3 alaag
<8851 asl)
slop = zero
13 +—horizontal line
0
m=-=0
y:k , y:34.3‘d\.uj
v (a,b)—-y=b
(3,4)(5,4) : Jaa
—~ 4—4 0
m = Y2~ Y1 = = - = O

X>—X1 5-3

y:k - y:4

18
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parallel lines Ol gial) lassioall - 1
S asied) s = JoY) aiesall Jaa 13)

mp; =m,

Oalaial) laiicall -2
-1 = Q4 Jaadl X JoY) Jaall o ym Jials 1)

m1><m2=—1

Write with slop — intercept and stander form of the line
pass point (3,5):-

a- Parallel to the line 2x + 5y = 4

\_ Sy _z2x 4 =242
2x+5y=4 - =t y=—DXx+_
-2
y=yr=mlx-x) -  y-5=—(x-3)
-2
m= —
5
-2 6 -2 31
y—5S=—x+_ - y=_x+tT

stander form 5y + 2x = 31

19
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b- perpendicular kel

1
y=§(5x—5)

2y =5x =5

2y —5x = —5 stander

20
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Function operation and cam position
G Jsall e lleall
(f+9)(x) = fx) + g(x)
Example :-
, g(x) =2x*+x+5f(x) =3x%*+1
fF+9)x) =3x*+1+2x*+x+5
=5x+x+6
(f—9)(x)=Bx*+1)— (2x* + x+5)
=3x*+1—-2x*—x—5
=x?—x—4
(f o)) = flx). g(x)
=(Bx?+1). 2x*+x+5)
= 6x*+3x3 +15x%2+2x2 +x+5

=6x*+3x3+17x%24+x+5

- dage e
For function f,g thedomainof f+g, f—g andf. g
include all real number in the intersection of domain of
f and g . while the domain of gincludes these real

numbers in the intersection of domain of f and g for

which g(x) #0.

21
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Example :-

1- f(x)=x*+1 , g(x)=3x+5

fF+9x)=x*+14+3x+5
=x?+3x+6

f+g)(1)=12+3(1)+6 =10

f _x*+1 _ 0%+1 1
(g) (0) = 3x+5 3(0)+5 5

2- fx)=8x—-9 , gkx)=+v2x+1
(fg)x)=8x—-9 .+2x+1

Find the domain of function

f(X) =8x—9 (—OO ,OO) Aadad) dlac Y Ldlas Q}é?\:alasﬁjamga
gx) =+v2x —1

2x—1=20 - x>

N | =

Domain = [% , 00)
Al Al Jlae adalis 5N Adlal) Jlae 220 Jlaal) ol
fx)ng(x)
(—00,0) N (% ,0)

22
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(—00, oo) —> :i:\LAJ\ Al Jaw

- #ﬁ%ﬁ%ﬁ=“

43l A1l Jlae

A

I
1
2
1 .
[5,00)@‘3’-}‘“*
daola ddaad *

g oo f Jlow ahals Juals g Lellas

@=g(x)¢0 [PAIEWS

g(x)
tall 2 Al Lellaa ddl) 10
Find (f + g)(x) 4 v =flx)
9 —]

f(4‘)=9 ) 9(4)=9 2 > y=g(x)

22 —
f@+g@)=9+2=11 ) N >

4

For (f — g)(—2) although 3
f(=2) =-3 Y

is undefined because -2 is not in the domain gg(—2) =

g Al Jlawe o 48 jaa jpe -2 Adaiil) (Y 4d jaa ye G

23
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- dgge A *
Jda' Domain
1- Polynomial 3gaall @l i
Domain =R, all real number (—oo, o)
f(x)

2- Fraction —— g8
g(x)

Domain = Dy N D — { jaal plaall}

3- Even root =53 L,

V) e, Y

siall sk o ST 0 Jaly L polynomial f(x) =0 —» oS

. polynomial f(x) 20 N Dfgyy S al N

4- Odd root = ol il

D = Df(yy . /f(x)

6- f(x). glx) > D =DrND,.

24
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x2 +5x

1- f(X) =x2—4x

R — {Ju-*éi e\'é—d\} Domain =R — {0, 4}

x(x—4)=0 -»> x=0,x=4

2- f() = 5=
R — { BEA eu\}

x>2+3=0 > x=+-3 Uas

Domain = R (il

3- f(x) =Vx?—4
x2—4=0

x2=4 - x=+2

|

+++ --- + 4+
[
-4 2

Domain=(—o0,-2]U[2,00)

¢ 3l Jads liase 13)

A

25
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PESBISLN

f(x) = Vx3 —5x2 + 6x
x(x? —5x + 6)

x=0,x=3,x=2

- .. +++ --- +H+ oo
o adlay o 3V a gad ) ! ! ! g
A 5 0 2 3
Domain=[0,2]U[ 3, )
Vx—1
fx) = G S
x—2
Domain Ll x>1
Domain el x> 2
x =1 bl —oo‘ --------- I A oo
< | >
——————————————— F++++++
2
2l 4 gl dadaidll
D=[2,00)—{2}

pblall  Lad) il

D = (2,)

26
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R = A
150
x_
X — 2 Ox — 1 =
—2x =1
p +++ | | +++ S
1 2

Domain = (—o0,1] U (2, 0)
v

Aiall jiia LY da gide

1- f(x)=3\/§ 2- Yx—5
% - x=0 Domain =R
R — {0} (—o0, )

flx)=vx—3—+vVx+2

) —> x—3
e
3
_______ +++++H++ 4+
< ® > Vx + 2
-2
Domain [—2, )
( )|
L %)



f=—= , g)=vx-3
f(x) =Domain x =5 - R —{5}

g(x) = Domain x —3 > x =3

SIS S
I Ll
5

*///////=
3

A

A

[3,5)U(5,x)

Aidl jia g dagida 5

Composition of function.and domain

(gof)x) = g(f ()

The domain of g::f is the set of all numbers x in the
domain of f such that f(x) is in the domain of g

f=220-1, gx)=—=

Find (g=f)(2)

28
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Example :-

Let the Function
fx)y=x*-1, glx) =

(g2 ()

1
x2+1

1 1 1
g(f(x)) T (x2-1)2+1 x*—2x2+1+1  x*-2x2+2

frrg el alag) @l glas
1- Find Domain of inside function [g(x)]
2- Find Domain of composite function f:g(x)
3- Dg(xy N Dyogx
*F(x)=vx—-1 , glx)=x*+1
Find Dfi;;.g(x)
Al Jlae sy V)

inside <«

|
(9o = g(f(x)
-1 Df = [1, 00)

2- Composition Sl s il Jas 2a g

o)) = g(f(0) = g(War=1) = (Vx =1) +1
Domain IR(g=:f)(x) =x —1+=x
Df-r:ﬁjj::-g(x) — [1) OO) NR = [11 OO)

29
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fO) ==, gx) ===

X+2

Find domain f:g(x)

flg@)

Al Jiae 253 Y 1 -1

g(x) > Domainx+2=0->x= -2

composition a5l -2

flg()

1 1 1 x+2
(3x—10)_ — 3x-10-x-2 — 2x-12 — 12

x+2 xX+2 x+2
= Df_::}g(x) =2x=12 - x =6
Dyog = Dg(xy N Drog
=R-—{-2}nR — {6}
—OO: P P R (0e]
-2 6

30
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f)=+vx , gx)=4x+2
f .y ( x)
flg) - Jall g (o) Jise 253 Y

g(x) = Domain = R

Composition 2 s Ll

flg(x)) =Vax+2

Domain=4x+2=>0

fO)=vx. ., gx)=4x+2
gf = g(f(x))
Domain f(x) Jaly L a5 Yl

f(x) >x=0,[0,)

Composition a5 Ll
gof = g(f(x) = 4vx + 2
Dge::::sf =R, Dg;::::::-f = Df N Dg-::::::;f — [O: oo) NR= [0» Oo)

31
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Example 2 :-

[ =2, 900 =+

3

Find domain
f g ( x)
flg(x)) » daluleansg Yl

g(x) =§ — Domain R — {0}

6
Drogey =15

6 6x
Df-::iij:zg(x) = 1=3x — 1 —3x

X

Domain=1—-3x=0 5% == = R_{l}
3 3

D fog = g(x) NnD fog

v

(0o 0)

0

Wi~ D

b- The same Example but find domain

gof(x) - g(f(x)) — Domain f(x),x =3 - R — {3}

9(f) === > Domain =R

x—3

Jtall = 6 a8 aladia) 4y
Dgs:iii:sf — Df(x) N Dgs:ii:sf =R — {3} NR=R- 3

(—OO,B)U(?),OO) < :

v

32
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g=f (x) # fog(x)
Find function f and g such that
fog=((x?—5)3—4(x*-5)+3
Solution
gx)=x*-5, f(x)=x3—4x+3
So fog = f(g(x)
f(x2 —5) = (x2 —5)3 — 4(x% — 5) + 3




