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9.5 Testing Convergence at Endpoints (continued) 
 

One More Convergence Test 
 

Alternating Series Test 
 

The series  

∑𝑎𝑛

∞

𝑛=1

=∑(−1)𝑛+1𝑢𝑛

∞

𝑛=1

= 𝑢1 − 𝑢2 + 𝑢3 − 𝑢4 +⋯ 

 
converges if ALL three of the following conditions are true: 
 
 each 𝑢𝑛 > 0 
 

 𝑢𝑛 ≥ 𝑢𝑛+1  𝑛 ≥ 𝑁 (where N is some integer) 
 
 
 
 
 
 
 
 
 lim

𝑛→∞
𝑢𝑛 = 0 

 
 
 

Determine if the series converges or diverges. 

Example 1 

∑(−1)𝑛
1

ln 𝑛

∞

𝑛=2

 

 

 

 

 

 

 

 

 
 

Example 2 

∑
(−1)𝑛

√𝑛

∞

𝑛=1

 

 

 

 

 

 



 
 

2 Types of Convergence 
 

 Absolute convergence: If ∑|𝑎𝑛| converges, then  ∑𝑎𝑛 ________________________ 
 

Example: 
 

∑
(−1)𝑛

𝑛2

∞

𝑛=1

 

 

 

 

 
 

 Conditional convergence: If ∑|𝑎𝑛| diverges but ∑𝑎𝑛 converges,  
 

   then  ∑𝑎𝑛 ______________________ 
 

Example:  
 

∑
(−1)𝑛+1

𝑛

∞

𝑛=1

 

 
 
 
 
 
 
 
 
 

Determine if the series converges absolutely, converges conditionally, or diverges. 

Example 1 

∑(−1)𝑛𝑛2 (
2

3
)
𝑛∞

𝑛=1

 

 

 

 

 

 
 

Example 2 

∑
(−1)𝑛

√𝑛

∞

𝑛=1

 

 


