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1. . Inversefunctions
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1 . I

<

Lat f : U-> IR and let V = f(U) be the images-

them I is Itible
,
if J g : V

-> U/ER) such that

gof() ** g(f() = x , xEU and fog(y) =y ,VyeV.

q is called the se functionof f and denoted by

*I f" : I
.e . f "(y) =xif f(x)=Y .
9(y) = x) .
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/Properties of the inversed

(i) The inverse is unique· Hence we will write g=ft
-

(ii) If f is invertible , then f "Eg) is invertible.
e

1 .e
. (f (x) = f(x) ↑



Y

B
=

f()
=

fcx = g(y) .

Proof
-

(i) Let V =f(u) and 9 ,92 : V->
/R be inverses of

function f ,then x= 90(f(x) =9- (4) , x = 92(f(x) = q2(y).61
E

Therefore9 . (3) = S2(y) VyEV , and so 91 = 92 (Ex).
-

(ii) Note g =f : G' (c) = y given by x =g(y) (fof(y) =f(=y)
Mirror graph(f)= ((,f ()) , x+U) =&(p,y)/x+ U , yeVgOimages *

graph (9) = [1y ,q(y) , yeV3= [(y, )/yeV , xen3
E













Tricial observation -

consider f(x)= mx+ C , let y = f () , then ..

y= Mx + C = x =& ,
for mto (mite m=f ( )

So inverse exists for MF0 , and if gty)
=E

q'(y)= =f)
We prove a result

like this for functionsf with
·

non-zero derivative.
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④
= f (3)

CoFF"C,- /im t
x-CCO f'((d)

But f is differentiable and therefore continuous
SO as x->x , y-> Yo
*

linflf "(30) = (f "Y'ly o=

2 + (c)
= - Tg(yd)

... 9= f" is differentiable at y :yo , 91yo) exists

Note gof(x)g(y)- C and fog(y) =f(x)=y
& -

g , g= f.. - Crollary IffiUTIR is strictly increasing (decriea

Cary If f : U-IR is strictly increasing (decreasing)..
thenf is investible.
- us

<Me =>

-Cc
>

flect E ' flEtc e by& -

.
. f is

&
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Note some function can be differentiable but the
derivative need not be differentiable

Consider f(x)
:

sin (k)
,
10[ .. x=0

= 2xsin(it) + E(it)
#f ' (01 = 0 (se earlier)

G

f(x) =2xsin(π) +x c()(z)

The term as (it) oscillates infinitely often between 12-1 as 22-0.

whereas (2 asutillis bonded by Ike) so for 2kel say It

fif) oscillates infritely between 5 and <-1 as n->0

of 'not continuous



C COURSEWORK
--

4. x ezzx*=]\@

O
fil-> IR f(x) =a(x) , f() = -sin() ,

xe(0 ,π)
x + ((x)

Sin -) > 0 for 2+ (0,i) .. f is strictly decreasing & outimnous.-

and so f is invertible on its co-domain

f((0,π) =E1, 1) i
II I

q =f 'exists"an g : (1,1)-> (0 ,π).

atgof(x)=x ,
fxt (0,π)












