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2.6 Root and Ratio Tests 

2.6.1 Root Test 
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 be a series with positive terms such 

that lim .n
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(a) Series converges if 1R   

(b) Series diverges if 1R   or R   

(c) No conclusion if 1R  (Try another tests) 

Note: Try this test when na  involves nth powers. 

Example 

Determine whether each series converges or 

diverges. 
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2.6.2 Ratio Test 

Let 
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 be a series with positive terms and 

suppose  1lim n
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(d) Series converges if 1L   

(e) Series diverges if 1L   or L   

(f) No conclusion if 1L  (Try another tests) 

Note: Try this test when na  involves factorials 

or nth powers. 



Example 

Determine whether each series converges or 

diverges. 
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2.7 Alternating Series Test 

Alternating series is a series of the form  

1 2 3 4
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where 0na   for all 1,2,3,n   



The series converge if  

(a) 
1 2 3 4
a a a a  

(b)lim 0n
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Note: This test applies only to alternating 

series. It is assumed that 0na   for all 

1,2,3,n   

Example 

Determine whether each series converges or 

diverges. 
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2.8 Absolute Convergence 

 

Definition: 

A series 
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 is called absolutely convergence if 

the series 
1

n

n

a




  converges.  



A series 
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 is called conditionally 

convergence if the series 
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  converges, but 

the series 
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  diverges. 

Example 

Determine whether each series converges or 

diverges. 
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