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#
series for

Find the power at Xo==f(x) = centered

Use

f(x) = f(x) + f'(xd)(X - xo)6t f(x)(X-Xo)2
2 !

+(xx

Xo = 1

f(x)==x
f(x) = - 2x=



f"(x) = 6x"=
f(x) = - 24-24

Let's stop here.

#= 1 - 2(X- 1) + 2(x - 1)

YX - 24(X-13 + 00 .

Sus

(x- 1) + 3(x - 1) 4(x- 133 + 0 0.

But we do not know the

radius of convergence.

Let's see how we
could

have found that.



Last time we saw that

+ = 1 - (x - 1) + (x - 1)2- (x- 13 + a

X

when 0 < XZ
converges

diverges
converges

diverges

/Is[-
r =1

-

radius of convergence
is r = 1.

Differentiate both sides to get

- + = 0 - 1 + 2(X - 1) - 3(x - 12+ x

X
z

TSol = -z(X-1 + 3(x-1



will have same radius of

convergence r =I by theorem

from last week. diverge#



Topic 12-Power series
-#Dessolutions

Lef: We say that a
function

f(x) is
valytic at xo if

it has a power
series

f(x)=an(x - Xo)

with
centered at Xo

positive radius
of

convergence 70 .

[r = - is allowed . ]

diverges converges diverges

-VIIIIIIIIII
x[Xo- r Xot r

I



EX: X. = 0

sin(x) = X- x+x - x+ .

has radius of convergence r = &

-Sosi
is analytic at x he

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

has radius of convergence r = 1.

↓ is analytic at Xo = 1.
Thus

, X

Ex: Xo = ZT
= 4 + 4(x- 2) + (x-2)]w



has radius of convergence r =

fin + Xo = 2.Thus , * is analy a

-

[Facts :

· polynomials are
analytic

for all Xo

analytic
· ex

,
sin(x) ,

cos(X) are

fo r all XoJ· rational functions (ratioofrials

are analytic at all Xo

except possibly where

the denominatio is zero .



# x
=
-SX + 2

is analytic for all X.

It's a polynomial

#
is analytic for all Xo

except
when

x=- 1 = 0

-



Main Theorem
-

Consider either of the

initial value problems :

b[
OR second
y" + a

, (x)y+ a o (x)y = b(x) = orderE6
y'(x) = y6 ,

Y(Xa) = Ye

In either case,
if the ai(x)

and b(x) are analytic at Xo

then there exists a unique

solution of the form
T

y(x)=an(x-x

centered at Xo .



Furthermore,
the radius of

convergence >O for the

power series of the solution y

is at least the smallest
from

radius of convergence

amongst the power series

of the ai(x) and b(x).

-

Sectiradiy i gene&convers at
Xo

r = 3
-

Ex y' + x)y = b(x) at Xe

y(x0) = Ye

Then the solution will have

radius of convergence

at least r = 2.


