Math 280: 11.3 Convergence Tests:  The Integral Test and The P-series
Vanden Eynden

The Integral Test is the first in a series (haha) of tests we use to check if a particular series converges or diverges.  We will not usually be able to compute an exact sum for the series, but we will learn to provide estimates of the sum using partial sums and remainder estimates.


Let’s start by looking at 


First, does  converge?	What is the limit?


There is no simple formula from the nth partial sum, .  However, we can still determine if this series converges or diverges.  Let’s make a geometric argument.



Let’s compare this series with the integral . Do you see the series   in the picture below?
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How can computing  help us determine if  converges or diverges?
Convergence Tests







The Integral Test:  Suppose f is a continuous, positive, decreasing function on  and let .  Then the series  is convergent if and only if the improper integral is convergent.  In other words;



(i) 	If   is convergent, then  is convergent.



(ii)  	If  is divergent, then  is divergent.




We repeatedly see and use examples of series of the form:        This is called the p-series.  Because of our analysis of the corresponding improper integral  back in 11.8.  We can say:




The p-series  is convergent if p > 1 and divergent if p  1


Which of the following series converge?

1. 
2. 



3. 



4. 



5. 



6. 



7. 
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