
Section 11.5  Alternating series 

 

 
Learning outcomes 

 

After completing this section, you will inshaAllah be able to  

 

1. understand what is meant by alternating series 

2. apply alternating series test to determine convergence/divergence of an 

alternating series 

3. estimate sum of a convergent alternating series 

 

 

 

 

 

 

 

 

 

111.5

• So far we have done methods of convergence of positive term 

series. 

• In general, we can have positive as well as negative terms 

 One such simple series of this type is alternating series 



Alternating series 

 

 

 

 

Convergence of alternating series 
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A series of the form 
1
( 1)n

n
n

b
∞

=

−∑  or 1

1
( 1)n

n
n

b
∞

−

=

−∑  

Alternating series test 

An alternating series 
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the following two conditions are satisfied. 

1) 1n nb b +≥  for all k    (i.e. decreasing) 

2) lim 0nn
b

→∞
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Recall from Ex. 11.1 

To check 1n nb b +≥ , we look at 
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Recall from Divergence test 

If lim 0nn
b

→∞
≠  series diverges 

See examples 1, 2, 3, 4, 5  done in class 

Note: Above test can fail in two ways 

• If condition 2 of alternating series test fails then we conclude that the series 

diverges by divergence test 

• What if condition 1 of alternating test fails? In this case we can use the notion 

of absolute convergence explained in Section 11.6.  



Estimating sum of a convergent alternating series 

 

• Given a convergent alternating series 
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• Its approximate sum is given by nS  (i.e. sum of first n terms). 

• If s  denotes the true sum of the series then the corresponding error  

   error n nR s S= = −    

     is given as  

1error nb +≤  

 

 

 

 

 

 

 

 

 

End of 11.5 
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See examples 6, 7  done in class 


