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⇤
Example.

(3) Suppose f : I ! R is di↵erentiable on I and g(y) = yn 8 y 2 R, n 2 N.

Then g0(y) = nyn�1, so

(g � f)0(x) = g0
⇥
f(x)

⇤
· f 0(x) for x 2 I

or
(fn)0(x) = n

⇥
f(x)

⇤n�1 · f 0(x) for x 2 I.

(4) f(x) =

(
x2 sin 1

x, x 6= 0

0, x = 0
. For x 6= 0,

f 0(x) = 2x sin
1

x
+ x2

⇣
cos

1

x

⌘⇣
� 1

x2

⌘
= 2x sin

1

x
� cos

1

x
.

From Example (1), f 0(0) = 0, but lim
x!0

f 0(x) DNE,

so f 0 is not continuous at 0 =)
f 00(0) DNE. Note that f 00(x) exists for x 6= 0.


