%l.@ - Compositions ond Twnverses

Given  two 5u.nc£\ons f(x) and S(X), the composition

OF jC with j, denoted f"j , is the fumd:iow

(£ 92> = f(36)

51Mi|od‘|:],

(9 £)0x) = _j(f(x)\

Ex: Let f(x)=x™1 and g00=x7

(Foa)(0) = flq)) = f(1e7) = f(8)= 8%+1 =[65

(925)(1) = (5 = §(1%1) = 9(2) = 2+7 = [

(520> = F(36D = fxa7) = [(xe7) 1

(3:)) = g(fe) = gl+1d = (M1D+7 =[x+ 8

Note: We can adso talk about ]COf’ j"j, 3°{0\j, etc.




The domain o{: ‘f(ﬁ(x)} 1S §oumd as L:cforc (i.e.)

103 remwmg wnj “Pl‘ob(em ?om’r.s") N but now we must

olso  occouwnt gor the doman DF 3(X), the inner

function, 193 removins its f:roblem Fomi—sh.

E : = X = _l_. . ind X
Ex: Let  flx) ) 3()() . Fi ]r(j( 3>

]+ X

+s  domain .

Coo(Ly . X
Solution : f(s(x)) 5» ( X) |+‘_X X
X X
Must exclude X=0 Since iXs ) ?\(
nwot in  the domain Of- j‘ X+
X
Must exclude X:=-1, - | X
elece we divide "j 0 K XF

N

' Domoin = {X€R: X310 and X#‘i}




Ex: T§ f=Ix"1 and g6d= ()1, find jo{
as well as s domoin and ranje-

Solukion:  q(f6) = 9(&n) = (@@n>-1) + 1

= (x)"+1 =[x+1

Domain:  All xeﬁ‘\) but we also need X320 fof the

domain o{ ]C, hence dOW\O\?ﬂ:[.O.OO)-

P\_W‘éﬂ Sitace \j = j(f(x)) = X+  witl )(e[o'oo> ,

r‘o.«/lﬁe_ = [:Lloo)

Thrverse Functions

Given  an infwl' X, a §u.nc~l‘|o\/\ 3=)C(x) tells

us ‘H«a C,orre,.sponcJ.‘nj a—vwe. BuJ- what :,c we

Start with 4 and want the COFF&sFoncl?AJ % !
192




Ex: g f() = K3 Find X such Hat ys7

X
Solwtion «3=7 = X+*3 = Jx = X+3
X
= x = 3
= x=3/c="£

IV\ {&Ct, we con AO 'Hnis with Qmj 31

'3 = Xr3 > XJ = Xr3

= X\‘j—X =3

= X(y-N=3 = |x-= =

_n\i.s Nnew fu.nc.-l-IOn iS Cwaecl 'H\e mnverse o]C ‘,C and

(R written X = g-,(:}) I’C “uvmloe.sh 'H'IC. {"umc_éion ][l

X+3

e.q. With j=f(><)= Eval if B=7, then

"’f-’(ﬂ):js-z :7f1 = |z

(Sa.me, as be-Fare ‘.)



No‘re,- We oftfen Like Seeimq X as +he input voriable

ound Y as Lhe output variable , even for inverses.

So, We usuaﬂ\y Swap X and Y when C,a.lculaéinj )C-'.

e,.j. Tihn owr Prev‘\ous examPlc, we L\aua

-|( - i
foy= 222 = {7(x)= = <\€/j) 7
X X 5\,)&.?\-

Ex: Find f-‘(X) given 5(;(): 2X_
3x-1

olution ; Y- = y(3x-1) = 2x

Swou??a\nj ‘he variebles: 3’ f '(x) = 3x-2




@" Do O»U fumctians l'\ave, im/erscs? NO!

Ex: Considec :j= {:(x) = x>

There_ 1S vo waj 1o "l,LV\AO"

f Since :tjﬂ-f, ]Coc' example

VX

could  have come from ~2 2

Mu\’(\F\e_ X Values: X=2Z oc X=-2_.

For o func,{:;on j=f(x) to have awn nverse | it

must poss the horizontad l;nc test : e,ue.rCS horizontol

Line intersects the Jrapla o,c 7C at most once.

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

need Yo restrict its domain




3 foo:x, x30 3%

£ixy=yx

Geaphicatly ,  §70) can be obtamed by reflecting

Flhe jCO\P\A of {OO over the ULine j=x.

Y4 MR g

y: f "(x)

Use ful facts: e Domaia of 5: - Rwlj‘-’— OJC 5_‘

' P\amje of £ = Domain of 7




Ex: What s the ramje 053 JC(,(): RAx_ 9
3x-1

Solubion: e showed eorlier +hat )C-'(X)—‘- X
3x-2

_ﬂ«e Aoma,?t\ o—} 'S-\-‘ 1S %XeRi X*z{?} O..V\A

heace +he row\je_ o)c f IS {SGR: ;j#Z/.B}.







