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*** In Section 9.3, we will study some convergence tests that apply to series with positive terms.
Integral Test
Theorem:  If f is positive, continuous, and decreasing for
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, and if {an} = f(n) for all 
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          and

       either both
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BUT (and this is a Big But) their values are not necessarily the same.  What this theorem is saying is that the value of the series and the value of the integral are either both finite or both infinite.

Exercise 1:  Apply the Integral Test to the series
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Consider f(x) =

f is positive for
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 and thus f involves
f is continuous for
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 since it is a rational function whose
f is decreasing for
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.  To verify this, we could check the graph of f.  We could also use the TI-89 to solve 
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 for x and then apply the First Derivative Test to see that 
We then compute
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          Thus,
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Exercise 2:  Apply the Integral Test to the series
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Consider f(x) =


Check that f is positive, continuous, and decreasing for
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We then compute
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P-Series
Def.:  A p-series is a series that is of the form

Harmonic Series
Def.:  The harmonic series is a p-series in the special case that p = 1.

Convergence of a P-Series
Theorem:  A p-series converges if



and diverges if

Exercise 3:  By this theorem, 
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since

(i.)  Use the Integral Test to confirm this result.
	Consider f(x) =
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	f is
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Therefore, since the integral



, the series


   also.

(ii.)  Compare the value of
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Exercise 4:  By the theorem above, the harmonic series 
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