
Section 11.8

If we let f(x) = 1=(1� x) with jxj < 1, then

f(x) = 1 + x + x2 +......... + xn + ........

We say that f(x) is represented by this power series.

De�nition: Let x be a variable. A power series in x is a series of the form
P1

n=0 anx
n = a0 + a1x + a2x

2 + ..... + anx
n + ....,

where each ak is a real number.

Exercise 1. Find all values of x for which the following power series is absolutely convergent:

1 + 1
5x + 2

52x
2 +....... + n

5nx
n + ......

Exercise 2. Find all values of x for which
P

1
n!x

n is convergent:

1 + 1
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2 + ...... + 1
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n + .....

Class Exercise 1. Find all values of x for which
P

n!xn is convergent.

Class Exercise 2. For what values of x do the following power series converge?
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n=1 (�1)n�1 x
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Theorem:

(i) If a power series
P

anx
n converges for a nonzero number c, then it is absolutely conver-

gent whenever jxj < jcj.

(ii) If a power series
P

anx
n diverges for a nonzero number d, then it diverges whenever jxj

> jdj.

Theorem: If
P

anx
n is a power series, then exactly one of the following is true:

(i) The series converges only if x = 0.
(ii) The series is absolutely convergent for every x.
(iii) There is a number r > 0 such that the series is absolutely convergent if x is in the open interval
(�r; r) and divergent if x < �r or x > r.

De�nition: The number r is called the radius of convergence of the series.

De�nition: The totality of numbers for which a power series converges is called the
interval of convergence.

Exercise 3. Find the interval of convergence of the power series
P1

n=1
1p
n
xn.

De�nition: Let c be a real number and x a variable. A power series in x � c is a series of the
form

P1
n=0 an(x� c)n = a0 + a1(x� c) + a2(x� c)2 + � � � + an(x� c)n + � � �,

where each ak is a real number.

Exercise 4. Find the interval and radius of convergence of the series:

1 � 1
2 (x� 3) + 1

3 (x� 3)2 + � � � + (�1)n 1
n+1 (x� 3)n + � � �.

Class Exercise 3. Find the radius of convergence and interval of convergence of the series.
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Homework: 5-25 (every 4th), 31, 35, 39
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