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Topic 12-Power series

XcotionstoODESt
a function

f(x) ismtytiaxo if

series
it has a power

f(x)=(x -X

centered atXo With positive

radius of convergence
<

Cr = y is allowed]

diverges converges diverges
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E: Xo = 0

Sin(x) = X- x + Sx-I+...

radius of convergenceT=

converges
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-osinis
analytic at xa

3

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

has radius of convergence
r =

diverges converges diverges
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Xo = 1

H
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r = 1



-toa
has radius

of convergence
r = -

converges
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--r = X
r = x

~
x is analytic at Xo = 2



Eactso)

· polynomials are analytic

at every Xo

· ex
,

sin(x1 ,

cos(X) are analytic

at every
X OErational functions Cratio

-

⑨

of polynomials) are analytic

at all xo
except

possibly when the

denominator is Zero

[Ex : X + 5X + 38 polynomial
-

is analytic at every Xo



Erational[function

-is analytic for all Xo

except when Xo = I
-

E
For example ,

consider Xo = 0.
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= -x(1 + x+ x"+ x + .. )

= - x - X -xi- x7 ...

So ,

= -x - x- x=-x=...

when-1 < X
diverges

-

divergel converges
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- I Xo = 0
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Main Theorem
-

either of the initial-value
Consider

problems :

·y
= b(x) =

y(x) = Yo

OR

y"+ a
,
(x)y + a.(x)y = b(x) EE order:

second

y(x)
= Yo

In either case ,
if the anlx

and b(x) are
all analytic at Xo

exists a unique

then there

solution to the initial-value

problem of the form



y(x)=a(x-X

centered at Xo

the radius of
Furthermore,

wo for the
convergence

series of the solution
power

y(x) is at least the

smallest radius of convergence

from amongst the power
series

min(x)
and b(x) .
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EX: Suppose

a ,
(x) is analytic at Xo with

radius of convergence
T = z

and b(x) is analytic at Xo



with radius of convergence

r = 5.

Then,

Sta(x(y= b(x)

y(X) = Y .

will have a solution

y =an(X-X

with radius of convergence

at least r = 2
~of 2 and S

minimum
from above
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