LESSON 20  POSITIVE TERM SERIES
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Theorem  (The Integral Test)  Given the positive term series  
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Proof  Will be provided later.

Examples  Determine whether the following series converge or diverge using the Integral Test if applicable.
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Thus, we can apply the Integral Test.

We need to evaluate the improper integral  
[image: image35.wmf]ò

¥

+

1

2

6

x

dx

.


[image: image36.wmf]ò

¥

+

1

2

6

x

dx

  =  
[image: image37.wmf]ò

+

¥

®

t

t

x

dx

1

2

6

lim


The integrand of  
[image: image38.wmf]6

1

)

(

2

+

=

x

x

f
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Answer:  Converges; Integral Test
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The function  f  is positive on the closed interval  
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We need to evaluate the improper integral  
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Answer:  Converges; Integral Test
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Thus, we can apply the Integral Test.
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Answer:  Converges; Integral Test
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Thus, we can apply the Integral Test.
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Thus,  the improper integral  
[image: image258.wmf]ò

¥

2

ln

x

x

dx

  diverges.  Thus, by the Integral Test, the series  
[image: image259.wmf]å

¥

=

2

ln

1

n

n

n

  diverges.

Answer:  Diverges; Integral Test
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Proof  Use the Integral Test.  Will be provided later.

Example  The series  
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Theorem  (The Basic Comparison Test)  Suppose  
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NOTE:  This statement is saying that if you can bound a series from above by a convergent series, then this series must also converge.
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NOTE:  This statement is saying that if you can bound a series from below by a divergent series, then this series must also diverge.

Proof  Will be provided later.

Examples  Determine whether the following series converge or diverge using the Basic Comparison Test (BCT) if applicable.
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Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Since the series  
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Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Answer:  Diverges; BCT

NOTE:  We bounded the given series  
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Answer:  Diverges; BCT

NOTE:  We bounded the given series  
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Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Answer:  Converges; BCT
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Answer:  Converges; BCT
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Answer:  Diverges; BCT

NOTE:  We bounded the given series  
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Answer:  Diverges; BCT

NOTE:  We bounded the given series  
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Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Answer:  Diverges; BCT

NOTE:  We bounded the given series  
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  converges by the Basic Comparison Test (BCT).

Answer:  Converges; BCT

NOTE:  We bounded the given series  
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Theorem  (The Limit Comparison Test)  Suppose  
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Proof  Will be provided later.

NOTE:  When we apply the Limit Comparison Test, the series  
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Examples  Determine whether the following series converge or diverge using the Limit Comparison Test (LCT) if applicable.
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Answer:  Converges; LCT
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Answer:  Diverges; LCT
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  diverges by the Divergence Test (Div Test).

Answer:  Diverges; Div Test
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Thus, the series  
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  converges by the Limit Comparison Test (LCT).

Answer:  Converges; LCT
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  diverges by the Limit Comparison Test (LCT).

Answer:  Diverges; LCT
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  converges by the Limit Comparison Test (LCT).

Answer:  Converges; LCT
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Consider the series  
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Thus, the series  
[image: image597.wmf]å

¥

=

-

-

3

3

4

8

64

7

16

n

n

n

  diverges by the Limit Comparison Test (LCT).

Answer:  Diverges; LCT
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Thus, the series  
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  converges by the Limit Comparison Test (LCT).

Answer:  Converges; LCT

9.

[image: image614.wmf]å

¥

=

÷

ø

ö

ç

è

æ

3

2

9

cos

n

n



[image: image615.wmf]÷

ø

ö

ç

è

æ

¥

®

2

9

cos

lim

n

n

  =  
[image: image616.wmf]÷

ø

ö

ç

è

æ

¥

®

2

9

lim

cos

n

n

  =  
[image: image617.wmf]0

1

0

cos

¹

=


Thus, the series  
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  diverges by the Divergence Test (Div Test).

Answer:  Diverges; Div Test
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