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1 Higher order Derivative f(+1)(x) = (f(n)(c))
If the function find->R D again differential ,

we can consider f" :2zM di = q(f'()
-

di dxe

Definition 4 . ! . 1 Let f : 12-R be n-times differential· %
.
1

at 10th if for some neIN , the
moth

⑳lifliedemiative exists .

We call flk) the kth derivate is given by
f(0)(2(0) =f (c) , f(R

+) ( 0) = f(k)'(xd)
&

WesayFortimescontinuously differentiable
at10 if f(h)(() is continuous at 20

For a "small"
,
we wil often witef =f

/I





Power series expansionsE-
->

Suppose that f(x) can be written as a power series1 .e.
/
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-flil = Got a tazk +azx+ -Tank =E anx
n=0

.

Note :

f(x) = anz =. f(0) = As
n=0

n- A

·= nank => f()(0) = 1
.
9
,

n=0

1/-2() nin-Dance"
-

=> f () (0)= 2 .1 .az
=

n=0

Inductive argument gives f((0) = n ! an

an = fu(ol
T



&

ple f(x) = sin(c) = an

f(0) = Sin /0) =0

f(((0) = ((0) = I I
DERIVATIVES

f(2/) = -sin(0) = 0. REPEAT EVERY

f()(0) ===G (0) = - 1 4th differentiation!
74(0) = sin (8).=

,
O

f((l0) - f"(0) etc
.

&

fl"(0) = f4(0) , etc

ander
So f(x) = sinx = x -x
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See later n= 1
































