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1.3

New Functions From old Functions

In this section we start with The basic function and obtain New functions by

1-Combining Function

We look at the main ways functions are combined or transformed to
form new functions.
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<0 Combining functions Algebraically>

1- (f - gj ) = () ~909

**D(figj :DfﬂDg uﬂ\ﬂ\dﬁa@b@ﬁd&d\

X

’ 2- (Lj (x) = m where g (x) # 0
g g (x)

DGJ =DfNDg l=w {g = 0}

Al i) ae La gitlal) Sl adali g2 Jlaall
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Ex-If: f(x) = JX and g(x) = J1-x
Find: (1) (F + g) (9) @ (f - 6) )
3) (F. 6) ) @) Gj )

and Domain of each.

~— Solution °
< © ﬁ
Df = [0, «) Dg = (-, 1]

M F+ge) =F) +g= VX + J1-x

fFOX) - g() = VX - J1-x

FOX) . g(x) = VX . fl-x = yX—X°

oD(ngj: Df(IDg =10, ) () (~0, 1] = [0, 1]

f _ ) _ 0 Ux
@ (Ej T S

2 (-9 K

@ (f.9K
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. Dﬂgj =Df(IDg - {ad Jaal} = [0, 1)

Ex-If: f(x) =3x -3 &g(X) = x*-3x -4

Find: (1)f + g 2)f-g

f
3) f. 4) —
3)f.g ()g

and Domain of each.

~— Solution °

WEF+g(x)=@Bx-3)+ K -3x-4)=x*-7
QF -9 x)=Bx -3 - X -3x-4)=-x"+6x+1
B)F.g(X)=@Bx —-3).(x* —3x—-4)=3x-12x*— 3x +12

iz

Df(IDg=R[IR =R = (~»0, x)

f 3x —3
4 — | (X) =
) (gj() x> —3x — 4
alal) i)
XX =3 -4=0 , (x-4x+1=0 , ~x=4&x-=-1

-D[%)z Df\Dg - {4, -1}

=R - {4, -1} = (-, —l)U(—l, 4)U(4’ )
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2-Composition of Functions

Jgdll Juaal
If: fand g are functions , The composition functions
* (fog) (x) = (g (x))
* D(fog) =D @ (] Dg 4t

*hkkhkkkkkkhkrkkhkkhkkkhkrkkikkhkkhkhkkkkrkkikkikkkkhkkikkikkikkkkkhkikkikikkkkkikkikkikikkkk

Ex-If: f(x) = Jx —1 and g(x) = x* + 1

1-Find  (fog)(x)=Ff (g (x)) 2-Find (g of) (x)

SV ) JS (a5 ANl Sy (a sas oY Al 8 x JS a3 pa ) Aol JSy (ym pa

_ 211 = (Vx—1)*+1

= x -1+ 1
= | x|

- X
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if: f(x) =x, gx) = /x , h(x) =sinx
1- (fog)(x) = (JX° =x
2- (h o g)(x) =sin \/x

3- (f o h) (gj

falh b gamalllad h Ay 830 2 gl
- 4
-~ 4

4-(f o h) [gj g = 60

(sin 30)°

1
7 N\
N -
N——

[ )]

2
(sin60)° = (ﬁ} -3

5-(fogoh) (x)
falla & xS OlSe @il (aysaill &5 g Al 8 x IS S B Adlally (omy sl

\/Sinixz «—— /sinx
o= P &= osin x
6-(9 o f) (4)
g Al G a8 f Al 8 4 a2l Gy el
o= Sl il 4
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If: f(x) = cos” (x + 2) Find f, g and h

Where f = fogoh
A Jsall day) 58 oslhaall s Jpanill = g Jaxal)

f(x) =x* , g(x) = cosx h(x) = x + 2

3-Shifting

I sl 5 '
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Find an equation for shifted to the new position:

(1) y = | x| X — K NN RGN
y+1=|x-3| VIGERl .. 1 JiVcsSaiy

y=|x-3|-1

*khkkkkhkkhkkhkkhkkkkkkhkkhkkhkhkhkkkkkhkkhkkhkkhkkkkkhkkhkkhkkhkkhkkhkkkkkhkkhkkhkkhkhkkkkhkikkiiiikx

(2) y = |x]| N . 2 (e S ad X y=1x
|
y— 1=|x-2| A 1 VoS asy

y=|x-2|+1

*hkkkkkkkhkkhkkhkkhkkkkhkrkkikkhkkhkkkkkhkrkkikkikkkkkkikkikkhkkkkhkikkikikkkkkikkikkikikkkk

(3) y = X2 X + SIS R GV
y—1=(x+3)" VIl . 1 . lVcsaiy

y = (x+3)° +1

5-4-3 12

*hkkhkkkkkkhkkhkkhkkhkkkkhkhkkikkhkkhkkkkkhkrhkikkhkkkkhkikikkikkkkhkikikikkkkkikkikikikkkk

4) y:W X + IR R RO EN I
y—-2=3/x+3 S22 SeYas iy
y =3x+3 +2

I
\ B

—

\n
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(5) y = x X — 1| R SR

wn

y+1=/x-1 YR - 1 JayesS,aiy

/= ALK
y = Jx-1-1 ﬂ/ B
2] {1 T8 7] X
|
Choose the domain of function y =/ X —2
) [ERED) b) @, «) c) [-2, =) 4) (0, =)
Choose the correct of function.
a) b) d)
AY A AY AY
5 -2 )
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4-Compression and Stretch

Y Y
A Y*z‘\//_& | | A _Jx
=X

For the function
y = 6x%2 -1
find the equation for
compress vertical
by a factoro 6

For the function

y = x2 — 1
ind the equation for stretch
vertical by a factor of 2

6y = 6x2 — 1

6
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Compress by ¢

y =f(cx)

€ x = x Jai

Ify = x2 — 1
Stretch horizontal by a
factor of 4

fy = x2 — 1
_ompress horizontal by
a factor of 3

@ [
The new function is

= (3x)2 — 1

The new function is

x 2
= [X] -
Y [4]

y = 9x2 — 1
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y=vyX

X U9aa J9a AN (pulSald)

about x — axis

y = f(x)

y = x2 —

f y =x2-1

s reflected across
— axis
The new function is

Reflected

y=Jx

YJJM‘LQA;&“A“ lSad)

about y — axis

=f(—x)

— X = x IS Jaid

If y = x3 + 2x2

s reflected across y
— axis
The new function is
y = (—x)3 +2x2
y = —x3 + 2x2
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G g s ks [c,d] s saadls[a,b] saf(x) A e Gl 1 -: Aala il sale

F(x) Domain range
F(x) [a.b] [c.d]
F(x+k) [a-k,b-K] [c.d]
F(x-K) [a+k,b+K] [c.d]
F(kx) [2.2] [c.,d]
F(E ) [kaskb] [c.d]
F(x) + k [a,b] [c+k,d+K]
F(x) - k [a,b] [c-k,d-K]
kF(x) [a,b] [ke,kd]
1) [a.b] (2.2
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