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Ex: From Cal #I we have

tan"(x) = X - Ex+ (x- Ex+ Ex-..

centered at X .
= 0

the series converges
when-lEXE

·idive

the radius
of convergence

is s =I

-

Side comment :

-

You can use this to approximate It .

Plug X = 1 in toyet :

# = tant(i) = 1 - - + 5 - E + 7 - ...

T

i = 4[1 - 5 + 5 - E + T - -]
-



Taylor formula
-

If

f(x) = Go + a
,
(x- Xo) + a

,
(X -Xo+ az(x-xo+ ...

has radius of convergence
r > O,

then flul is the

an= nth derivative

So,

f(x)=+ (x-xo+(x-x
~

Gu 91

= f(x) + f(x)(x - Xo) + E (x -x

+(x-Xo



Ex Find the power
series for

f(x) = X centered at Xo = 2

Note: f(x) = X is already written as a

power series,
but centered at Xo = 0.Cx = 0 + 0 . x + 1 . x + 0 . x+ 0 . x" + ...

we will recenter it around Xo = 2

-

f(x) = X
*
-f(z) = 2= 4

f(x) =2 x+(2) = 2(z) = 4

f"(x) = 2-f"(z) = 2

f(x) = 0

:Jf((x) =

0] - +(2(2) = 0
,

na3

f(4)(x) = 0 n33

-

x= f(x) = f(z) + f'(z)(X -2)+ (x -2)2

+(x-2)(x-2



= 4 + 4(x -2)+ (x- 2)2

x-+(x-2

We get

4+ 4(x - 2) + (x - 2)

This series converges for all X.

The radius of convergence is v =

converges

~111111111111115 X
= Xo

--u = T
r = x



Eact: You can
differentiate or

integrate a function by differentiating

or integrating
its power/taylor series

term by term .

When you
do this,

the

result has the same radius of convergence

as the original function .

Lasttime we recalled that

(n(x) = (x- 1) - z(x- 1)+ 5(x -
1)- f(x-

1)"+ .

when OX = 2.

converges diverges

diverges111111[0
= Xo

#I=

Differentiate both sides to get :

* = 1 - z(z(x- x)] + +(3(x-1)) - + [Y(x-13) +
So,



* = 1 -(x - 1) + (x - 1)- (x - 13 + ...

This series will also have radius of

convergencer = 1. But the endpoint

convergence changes. It will

Converge
for 0 < X2 .

converges diverges

Merger t/ 1116C ![O

r =
1-= 1


