%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

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 i/\f)uvl' X, a §u.nc~|“.0n 3=f(><) telis

us the Corre,spanJ.‘nj ;'j-valu.e. But what if we

S‘Lau"" Witk Y ond Want ‘H«.C_ COFFe.s,DoncltAj X?
V)




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 $eemj x as the input veriable
ond ‘\\j as the output vosriable , even for‘ inverses.

So, We usuaﬂj Swap X and 3 when CMCa[aéinj )C-,.

e,.j. LTn our Previovs exam,:le, we have

-1 - 3

X+3 - 3 ST
‘_F(X3 = = f (X) = (\/ .
X x-| o-b\e' S\,\\ﬂ-?‘

Voss

E/X: Find -S-"‘(x) given 5(x)= 22X
3x-1

LSOIU.'\"\on . 2%

’b ] 3x-1 = 3(3)(‘1) X
= 3{3-—3 = 2x
= x(3y-2) = Y
-9
= X 3\\3-2

S"‘)“F\)mj ‘he variables: :j - J[‘ '(x) = 3% 3




Since f-i "wndoes” Hhe qunc{:an 7( (and Vice-versa) :

f-l(f(x\> = X and f(f"(x)>=x.

gz Do &U. fuwctions have ‘un\/e.(‘scs? l\)o!

Ex: Considec U=]C(>e)=xl.

jA %:xz
There is vo Way to “wndo”
y
f Since 3='—f, foc example
: R
could have come from -2 2

multiple X Values : X2 oc X=-2_.

For o fumc.’c:on Iff()d o have an inverse | it

must po.ss the horizontad Line test : QUCFJ horizontal

Line intersects the Jraph 01( 7C at most once.




To Clejrine n  inverse -For )C(X3=><z, We would

need +o restrict its domain !

3% foed, x20 Y4

£ixy=dx

Gmrq‘:\n:caﬂj, )Chl(x) can be obtained BJ reF/eu’:mj

Fhe jrtxP\n of {:00 over the ULine j=><.

y4 j=f(x\ _Y=X

y: f "(x)




Useful facts: + Domata of Fos Ranjf'— of 5_‘

‘ P\anje of £ = Domain of {7

Ex: What is the ra.nje 051 Jc(x): Ax_ 9
3x-1

Solubon: We showed eorliec +hat f (x)= X
3x-2

The Aomam of 'f-‘ 'S %XGR: X*z{?} ond

heace the rouaje_ O_)C JC IS {‘ljefR-' y#zé}.




