
Absolute Convergence and The Ratio & Root Tests 

• Absolute convergence: 
o If ∑ |#!|!  converges, then we say the series ∑ #!!  is absolutely convergent 
o If ∑ |#!|!  diverges but ∑ #!!  converges, then we say the series ∑ #!!  is 

conditionally convergent 
o If ∑ |#!|!  is absolutely convergent, then ∑ #!!  is conditionally convergent 

• Ratio test: 

o ∑ #!! , let $ = lim
!→#

)$!%&$!
) 

§ If $ < 1, then the series is absolutely convergent 
§ If $ > 1 or $ = ∞, then the series is divergent 
§ If $ = 1, then the test fails and we gain no information 

• Root test: 

o ∑ #!! , let $ = lim
!→#

.|#!|!  

§ If $ < 1, then the series is absolutely convergent 
§ If $ > 1 or $ = ∞, then the series is divergent 
§ If $ = 1, then the test fails and we gain no information 
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so
, by the ratio

test, t is absolutely convergent
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by the roof test,t is absolutely convergent


