%l@ - COM?OSI'LROV\S Ound Iv\verses

Given two fu.nct\ons f(x) and S(X)’ the Composition

of f with g, demoted {5, s the funchion

(£ 92> = £(900)

Similwlj)

(f]" F(x) = j(f(x)\

Ex: Let £(x)=x™1 and g(x)= xa7

(Fea)(2) - f(s(ﬂ) = f(1+7) = f(8)= 8%+1 =65

(3°§)(1) : 3(5—(1)) = 3(1‘“.\) = j(z) = a+7 = (9

($290) = F(36D = fxa7) = [(e7) 1

(9:83x) = g(fea) = gheetd = (31047 =[x+ 8

Note: We con also talk about JcoJC' j"j) 3"{0\‘}, etc.




The domain o{: ‘f(j(x)> 1S §ou.md as chorc, (i.e_.)

13:3 remau‘mﬂ aun‘j “Prob(em fo?tﬁ:s”) , buA' now we VVMH'

olso  occownt Szor the  domain oF 3(X)) the inner

n

fvu\c-hOf\, b:j ('GMOVMS is rroblem ‘DoM']'.S".

Ex: et L) = X -1 . ind ‘
Ax: Let  f(x) y g = F )r(3“>

]+ X

Ould i+s c:lovkuvx.

11

1 1
) i X X

Solution:  F(q00) = §(x

X,

X X ' X

Must exclude X=0Q Since ws _\>2.
+

not in  4he domain of j[

X
Must exclude X:=-1, - X
else we divide by 0 X Xy
7|
B X+ |

. Domain = {XGR: X0 oand X*‘i}




Ex: T§ f()=dx*1 and 3(x)=(x-:)z+), find jO]c
as I«)&H as '\'l'.s o]oMa'm and ('anje-

Solukion:  q(f6) = 4(wn) - (@nd-1) *1

= (&) +1 =[x+t

Domain:  All xeR = but we also need X20 fof the

domain o{ -F, hence c‘ovv\a:n=(_0,°0).

P\_"“"é& Since 1j = j(f(x)) = X+l with )(e[_oloo> ;

Fonge = [_1_|DO>_

Tnverse Functions

Given  an ianL X, a §mnc-l‘.0n 3=f(x) tells

us the C_orre,.sPanJ.‘nj :j—vwlue. But what if we

Start  with Y4 and want the c,orres,aond:r\j x !
o




E_Xi 3 . JC(X) = X*3  Fiad X such +hat j=7

X
Solu,‘hOn: ’l‘j=7 = X+3 = 77( = X+ 3
X
= Gx =3
é X = 3/G = -1-2.

IV\ ‘fOLC.{:, we con clo 'l“nis with QWJ :lji

'3 = X+ 3 = XJ = X+ 3

= X\\j-x 3

= x(y-D=3 = |x=_3

This new fu.nc_{-wn is colled +he nverse of f and

is  written X = g%j) Tt “undoes” the func.éwn f.l

eg. With y=f0o = 2, i Y7, then

x = f7y) = f_, =2 = |3

(Smne. as be-Fare ‘.)



No+e= We often Like $ceav|j x as the inputr variable

ond Yy as the output veriable, even for inverses.

-
’So, We usuaﬂj Swap X and 3 wLew C,a.lcu[aéinj JC )

e,.j. LTn our Previovs exam,:le, we have
KRR
X+3 N = 3 R AT
Jc(x\ = ” = f (x) = P ~__“,

E/X: Find (X qiven (x) = 22X
JO0 guen fo0s =

5—o|u.+‘\on= ’}j - = 3 (3x-1) = 2x

= SXJ—:j = Ax

= X(33~2> = ‘J

J
33-2

= X =

Swawtnﬁ +he variables: 3’ f-((x) = 3:-2_




@: Do ol fumctions have invecses’ No !

Ex: Consider tj=1c(>e)='x>'.

There s o WO-.J to "ULVIAO"

]C Since }S:H, 'fO(‘ example

X

could have come from 22 2

mMulkiple X Values : X:=2 oc X=-2_.

For o fwnc_t;on }j:f(X) o have awn inverse | it

must pass Yhe horizontad [:ne. test : e,ue,rCS Yhorizontol

Line intersects the jra])h of 7C at most once.

To je,{— an  inverse -For f(x)=><7'/ We \ould

need +o restrict its domain




3% fooad, x20 Y4

£x)=yx

GmrqP\n:caﬂj, )C-I(X) can be obtained b.j reF/ec.émj

Fhe jCO\P\n of ]((XB over the Line j=x.
y4 Y= f(x) 3x

y- f "(x)

Useful facks:  + Domaia of f = Range of §

P\a/\je of :S: = Domain of f-"




Ex: What s the r‘a.nj@ 05: JC(,() = Ax 9
3x-1

Solubion: lWe chowed eorlier +hat f_'(x)= X
3x-2

The Aoma?r\ o—f ‘g-\—‘ 1S %XeRi X*z{?} and

heace +he row\je_ o-j: f i {SGR: ;j;éz(g}.







