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A Power Series is a series and a function of the form
P(x) =

Zk ock(X — a)k =C + C2(X — a) a4 C3(X — 3)2

The radius of convergence is a positive number R such that P(x)
converges for x such that [x —a] < R

C
R = limy o] ——|

k+1
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Power Series

Interval of Convergence

Given a power series £ cx(x — a)* with radius of convergence R,
the interval of convergence is one of the following where we
include endpoints if the series is convergent at those points.

(2—R,a+R),[a—R,a+R),(a—R,a+ R],[a— R,a+ R]
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Power Series

Interval of Convergence

Given a power series £ cx(x — a)* with radius of convergence R,
the interval of convergence is one of the following where we
include endpoints if the series is convergent at those points.

(2—R,a+R),[a—R,a+R),(a—R,a+ R],[a— R,a+ R]

Exercise: Find the interval of convergence for the power series
co ()¢
k=1 k -
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Power Series

Interval of Convergence

Given a power series £ cx(x — a)* with radius of convergence R,
the interval of convergence is one of the following where we
include endpoints if the series is convergent at those points.

(2—R,a+R),[a—R,a+R),(a—R,a+ R],[a— R,a+ R]

Exercise: Find the interval of convergence for the power series
oo (X)*
k:1 k ’ . . .
Exercise: Find the interval of convergence for the power series
o (3x=3)k
k=1 K25k
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Exercise: Use

1

1—x
to find a power series for f(x) =
convergence
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If P(X) =S Zf’:ock(x - a)k, L
P’(X) Y2 kek(x — a)

-1
/P(X)dX: C+ie =0y kl(x a)k+1
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If P(x) = £ ocx(x — a)¥, then
P'(x) =

/P( Jdx = C + T2,

)kl
P 1(x a)
Exercise: Find the derivative of 272 %5,

-1

DA

u]
v
a
8]
it
v
it
v



If P(x) = £ ocx(x — a)¥, then
P'(x) =

Y2 kek(x — a)

/P( Jdx = C + T2,

k +
Exercise: Find the derivative of 272 %5,

k—1

1(X _ a)k+1

Exercise: Find the power series for f(x)
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Power Series

Derivatives and Integrals of Series

Theorem
If P(x) = £ ocx(x — a)¥, then

P'(x) = £ ke(x — a)< 7t

/ P(x)dx = C + Zi‘;okc—J’;l(x )kt

Exercise: Find the derivative of £3° %,
Exercise: Find the power series for f(x) = tan"(x).
Exercise: Find the power series for f(x) = In(1 + x).
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