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6.7Power Series
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OH Geometric Series

Let's recall the formula for convergence involving geometric series :
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need Power Series

Let's recall the geometric series : :&ox
"

= It xtxtxst . . .

• series converges : 1×1<1 . series diverges .
otherwise

Defining Power series

Let's consider the function fk)
.

fkk ,⇐oXK=1t xtxtxt . . .

= ,±× ( closed form) ; 1×1<1.

Good To manipulate the power series function to be able to use
the formula to determine the closed form and interval of convergence .

Examples] Find the closed formula & interval of convergence for each power series
.

�1� ¥thkxk

{ HYXK = 1 - × t x2 - x3t . . .

=EHxH¥t*=€x±2

HIM <su#



This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

04,2 nxntz

= Eznxnxz = x2{ (2×1 "
= I

1- ( k )

⇒ 12×1<1
1×1 < ±

2¥1¥
�3� !=§tHx

"

= EHMXY '
= SHY '

=÷f⇒=t÷xz

⇒ He×I=×< 1
.

@ ;§x2¥a

=sx5¥=×s*¥=xE⇐D=IT÷
,

⇒ x÷
'Psat.tn#



This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

Radiusof Convergence]

General Definition of PowerSerie
.

A power series is a series of the form - centered at x=O

4 cnxn = cot C
,

xt get Csx
3

t . . .

,
where cn is the aeffcents

A power series is a series of the form - centered at x = a

⇐gCnK - AT = co t 4 K - at czk - apt . . .

,
where a ER .

(Recall that a power series may converge for some values of × and diverge for other

values of x )

Theorem

Foranygiven power series F. cnlx - at
,

there are only three possibilities :

1
.

The series Converges only When ×=a .

2
. The series converge for all x.

3
.

there is a positive number R such that the series converges if K - al < R
and diverges if K - al > R

.

n# The number R represents the Radius of Convergence ofthe power series
.

By convention
,

the radius of convergence is 12=0 for case D and
R= a [for case B .
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What about case 3 ?

Let's recall that the radius of convergence for power series is

Ix - al < R

⇒ - R < × - a < R
⇒ a- R < x < at R

Convergence frkak R

⇐toI ⇒a- R at
Divergence for Ix - al > R

noosing convergence test like root I ratio tests can help .

Examples] Find the interval& radius of convergence .
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Series converges when x. - 0
;

interval of convergence {o}
radius of convergence R=1

.
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204,4¥ ( ratio tests
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2040M¥24 (Ratio Test
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=kt¥< 1 Radius of Convergence Interval of Convergence

1×+21<1

1×+21<3-3
- 3< × -12<31×+21<3
-5 < x s 1

Radius of Convergence =3

check endpoints .
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