10.5 Convergence Tests

[Read Examples 1 to 5 p.673-676]



1. Improper Integral: 
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2. Definition: We say that an improper Integral 
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Converges if 
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 exists. Otherwise, we say that the integral Diverges.
Exercises. Check if the improper integral Converges or Diverges 
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3. Important Note 

In general, it is difficult to find closed form of the nth partial sum “sn”. The definition of convergence of series is of no use in this situation. However, there are some tests, which help us determine whether a series is convergent or divergent.

4. Divergence Test or nth  Term Test. 

Given: a series 
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i. If lim0, then the series Diverges.

ii. If the series Coverges then lim0.

iii. If lim0, then the series may either

 

Converge or Diverges. 
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Exercises: Apply Divergence Test and state what it tells about the series.
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5. Integral Test:  

Given: a series of Positive Terms “
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Let f (x) be a function obtained from the general term an  with the following properties:

i. f is decreasing, ii. f is continuous on 
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both Conv. or both Div.

Exercises: Apply Integral Test and state what it tells about the series.
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6. p – series: 
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 where p is a real number.

Exercises: Identify p in the following p-series and state if the series Converges or Diverges.
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7. Convergence of a p-series:

i. The p-series Converges if p > 1.
ii. The p-series Diverges if p 
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8. Algebra of Series: 
A. Given: Two convergent series 
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 and a constant c.  Then
a. 
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is convergent.
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b. 
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is also convergent.

c. Deleting or adding finite number of terms does not affect the Convergence or Divergence of original series.
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B. If 
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is divergent then 
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is divergent.

C. If both 
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are divergent then 
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may or may not be divergent. .
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