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Goals
· Review composition & inverses

· Chain rula : (fog)
· Inverse function theorem : (f"1

composition=
i
.
e
. (fog)(x) = f(g(x) las long as g(x) is in the damown of fl .

For instance
, suppose f(x)

= X-1 and g(x) = x 2

Then (fog)(x) = f(g(x)
= f(x) **-

+ X - 1



= xz= 1

* fog got in general !
x
= x +3m

With above functions
, (gof((x) = g(f(x) z(x) = x2+ 5

↳
2 +5

= g(x- 1) w(x) =

= (x - 1)2 g
= woz

=x - 2x + 1
.

Problem Express the following functions as compositions :

R

· f(x) = sin2x = (Sinx)2 x sinx Isinx)2
f(x) =x2 f = lok

· g(x)=E k(x) = Sin X



(--o --). =F
fo(goh) = (fog) h t
I

. m . function composition is associative

-

If f = goh ,
then f(x) = (goh)(x) = g(h(x))



Inverses The function id(x) = x is called the identity function.

Its job is to do nothing
.

Defi If fog = id and got-id , call o the inverse off

and write g:f" *
Note· Many functions don't have an inverse

· Sometimes you need to restrict the domain of a
function to specify an inverse

· The inverse is only defined on the image of f
· If f(x) = y ,

then If "of(x) = f" (y)
=> x =fSy) -

inverses solve egus !



Eg. f(x) = x = f(x) = x2

Restrict the domain

fails hor line testof + +Ro = Ex+ (x)) y=g(x) =V on Ro

Then f(g(x)) = (E)
2

= x

g(f(x)) = vx = x

# Graph of y = f "(x) is the reflection of y : f(x) over y
= x line

.



&in Re Let fig be functions. Ther for all x in the

domain of g at which 11)
g
is diff's

,

and (2) t is diff's at g(x),

(fog)'(x) = f'(g(x) · g'(x) .)
E
.g.

Let's compute the derivative of hW= (2x + 5x2 - 2x +3)"
-

Ahe ! This h(x) = f(g(x) for f(x) = x4 , g(x)=

Thus h'(x) = f'(g(x)) ·gi(x)
= 4 - g(x) . (3x + 10x - 2)

= 4(2x3 +3x - 2x + 3)3 . (bx + 10x - 2)
.



#Idea (a) =m he [defn]

=Imga fog

X-aa· [y =g(x) +
-- defin of as X+a ,

deriv
g(x) +g(a))

= f (g(a)) - g(a) . [defu] by< y
c+S



Let's use the chain rule to derive the power rule for negative
powers from positive powers

:

Fix n>0 and set h(x) = x-n = En = f(g(x)) for g(x) = x , f(x)=*.

We know g'(x) = nx
+ 1

,
f'(x) =2 .

Thus

h'(x)=nanx"-1 [chain-ale]

=
- n - 1 -still the

power
rule !

= -

nX



More generally , (= g(x) (hain]

=
and (f) = (f(x-git)

= f(x)-x)
+ f(x) -))
=g(x)-f(x)g'(x)

- the quotient
g(x)2 rule !


