
TESTING… TESTING…

TESTING FOR CONVERGENCE
INCLUDING AT ENDPOINTS



WHAT COULD HAPPEN?

1)The series could diverge

2)The series could converge absolutely

3)The series could converge conditionally



The n-th Term Test
PROS – Quick test, should be your first try

CONS – Doesn’t always work

Determine the convergence or divergence of the series shown.
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Let be a sequence of positive terms. Suppose that where f is a 
continuous, positive, decreasing function of x for all (N is a positive 
integer). Then the series and the integral either both converge 
or both diverge.     

THE INTEGRAL TEST

In other words, if the integral has a value, then it must 
converge, and likewise, the series must then converge!
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THE INTEGRAL TEST
Some Examples

Do the series below converge?
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Does the I.T. apply?

Is f continuous?

Is f positive?

Is f decreasing?



CAUTION!!!
The series and the integral in the Integral Test need 
not have the same value in the convergent case. 
Although the integral converges to       in Example 2, 
the series might have a quite different sum!

Also, the unfortunate part of all these tests is that the 
tests only help determine if a series converges – not 
what it sums to!
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THE P-SERIES TEST



Exploring Endpoint Convergence
For what values of x does the series below converge?
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(1) Apply the Ratio Test to determine the radius of convergence.
(2) Substitute the right-hand endpoint of the interval into the 

power series. You should get:

(3) Chart the progress of the partial sums of this series 
geometrically on a number line as follows: Start at 0, go forward 
1. Go back ½ . Go forward 1/3. Go back ¼ . Go forward 1/5, 
and so on.

(4) Does the series converge at the right-hand endpoint? Give a 
convincing argument based on your geometric journey in part 
3?

(5) Does the series converge absolutely at the right-hand endpoint?
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0 0n na and b> >Suppose that for all (N is a positive integer)

(1) If then         and          both converge or 

both diverge.

(2) If and          converges, then          converges.

(3) If and          diverges, then          diverges.
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The Direct Comparison Test
(Otherwise called the Limit Comparison Test)



LCT
Examples

Determine the convergence or divergence of the series shown.
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LCT
A Hard Example

Determine the convergence or divergence of the series shown.
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ALTERNATING SERIES
Here’s what an alternating series looks like…
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So how do we prove the convergence of such series?



THE ALTERNATING SERIES TEST

The series 1
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converges if BOTH of the following conditions are satisfied:

1. for all , for some integer N,

2.
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ALTERNATING SERIES 
Examples

Determine the convergence or divergence of the series shown.
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