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EX: From Calc It we have

tan(x)=x

= X - -x + Ex- Ex*...

centered at Xo = 0.

This series converges
for -EXE) .
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Side note : You can use this series

-

to approximate It.

Plug X = 1 into the series to get



# = tan (1) = 1 - 5(1) + 5(1)- =(1)7+...

-
If

f(x)=a.(x- Xo

= a
.

+ a
,
(x - Xo) + a2(X - Xo2 + ...

has radius of convergence r > O
,

then

an=
) Jise

n-th derivative

of f

So ,

f(x)=(- v0) +x -x
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+xd(x-xo-

= f(x) + f'(x .
)(x - xo) + f(x-xo)

+ fe(x-x.

EFind the power
series for

2

f(x) = X centered at Xo = 2.

Right now f(x) = X 2 is already a power

series centered at Xo = 0
.

It is :CX2 = 0 + 0 . x + 1 . x+ 0 . x+ 0 . x" + ...

Let's now center it at Xo = 2

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

f(x) = 2xm
f'(z) = 2(2) = 4

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

f(x) = 07f+(x) =07 f((2) = 0
,

n3, 3



f()(x)
= 0i

So we get :

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

+(x-2+(x-

= 4 + 4(x - 2)+ (x-2)·
-

So ,

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

What is the radius of convergence
?

for all X .

The radius

It converges

of convergence
is r =



Converges
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-r = X

r = M
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Eact: You can
differentiate or integrate

a function by differentiating or integrating

it's power/Taylor series term by term .

This process
Won't change the radius

of convergence .

-
Ex Last time we recalled that

(n(x) = (x- 1) - z(x - 1) + z(x- 13 - f(x-1+ ...

converges⑫die



That is
,

it converges for O < X2 .

Differentiate both sides to get :

* = 1 - t(2(x- 1))) + (3(x-17) - f(x(x- x) + ...

(x-1) + (x - 1)- (x - 1+ ...

X

This will still have radius of convergence r = 1
,

but convergence changes at the endpoints.

The Yx series above only converges for OCX2 .
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