



































































































































eg6.1.7 let f I IR is differentiable on I lie at all pointsof I

Chainrule also f x n fix fix

b If fartherassume f x 0 XEI mistakeintextbookoffhed

f a XEI

by using g y I fay o and gg y o

If x syn fix flex
if fix so

f x if f x 40

where sgnix the signumfunction

Pf Consider 911 1 1 Then 9 to A IR

and we've proved that g is differentiable at to

94 3 11
0

co

i For to gix synex

but g sign at x o because940 doesn'texist

Therefore by chain rule

If x is differentiable at where fix 0






































































































































and If x g fix flex Agnfix flex

fix fix so

fix flex so

At where fix 0 the situation is more complicated
i if f x X then If x is differentiable also at 0

Ii if fix X then If x 1 1 is not differentiable at X o

See exercise 7 of 56.1 on page 171 of the textbook

Concrete example f x 21 then f x 0 IT

i If x 1 2 11 is differentiable for IT and

12 11 If x Agn x2 2x
2X if at a 1

2x if KXC

W

d Derivatives of trigonometricfunctions

Let SIX six x cax for EIR

We'll define these two functions and prove the following






































































































































later in section 8.4

S x COX X X six S x

Using thesefacts quotent rule we have the formula

for derivatives of other trigonometric functions

D taux secx

D secx secy tax
for 6k bez

D lot Csx

Desex ax copy

th kt kez

I fix
Rain tax to

0 for X o

By Chain rule productrule quotientrule for 0

x 2 sin 6s t check

But at 0 we must use definition ofderivative to

find 40s
4k in Eff suit o

i f x exists for all ER and






































































































































f x
sñ 6s O

O O

Note However fix is discontinuous at X 0

as 58 2xsink as doesn'texist check

f differentiable X f is continuous

y x

Wfk

x



Inversefunction

Thm6.1.8 Let I C IR be an interval

f IR be strictly monotone and continuous

J f I and g J IR be the strictly

monotone continuous function inverse to

If f is differentiable at CEI and f c to then g is

differentiable at d f c and

ged
gods

Note f c to doesn't follow from f being strictly monotone

eg f x X is strictly monotone but f o 0

In this case the inverse g x is notdifferentiable at 0

Pf Since f is differentiable at X C Carathéodory's Thm6.1.5

I 9 IR with 9 continuous at c suchthat

1
f x f c 9 x X C XEI and

91C f C

Since f c 0 and 4 is continuous at C I 8 0 suchthat

Q X 0 XE C O CTO AI



Let f Ceo Cto NI CJ

Then the inverse function g satisfies f 99 y ye V

Hence y d f gigs f c 4 gigs gly c
EV

919cg g y g d gas
Since gly E C 8CTO AI HYEV

wehave 9 gy 0

Hence g y gid Iggy g d

Since g is
continuous on and Y is continues at c g d to

is continuous at d

Thenby Carathéodory'sThm6.1.5 g is differentiable at d fc

and 9 d 4gas 410


