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B. Series 

Test Series Condition(s) of 

Convergence 

Condition(s) 

of 

Divergence 

Comment Use the test if: 

nth-Term 

Test for 

Divergence 

∑ 𝑎𝑛

∞

𝑛=1

  
 lim

𝑛→∞
𝑎𝑛 ≠ 0 This test cannot be 

used to show 

convergence. 

it can be seen at 

a glance that 

lim
𝑛→∞

𝑎𝑛≠0 

Geometric 

Series 

∑ 𝑎𝑟𝑛−1
∞

𝑛=1

= 𝑎 + 𝑎𝑟

+ 𝑎𝑟2 + ⋯ 

|r|<1 |r|≥ 1 Sum: ∑ 𝑎𝑟𝑛−1∞
𝑛=1 =

𝑎

1−𝑟
 

the series has the 

form ∑ arn-1  or  ∑ 

arn 
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Alternating 

Series 

∑(−1)𝑛−1𝑏𝑛

∞

𝑛=1

 
(i) 0 <

𝑏𝑛+1 ≤

𝑏𝑛  

(ii) lim
𝑛→∞

𝑏𝑛 =

0 

 Remainder: |𝑅𝑛|=|S 

-𝑆𝑛| ≤  𝑏𝑛+1 

the series has the 

form 

∑ (−1)𝑛−1𝑏𝑛
∞
𝑛=1  

or ∑ (−1)𝑛𝑏𝑛
∞
𝑛=1  

Integral (f is 

continuous, 

positive, 

decreasing 

on [1, ∞]) 

∑ 𝑎𝑛
∞
𝑛=1 , 

an= f(n) ≥ 0 

∫ 𝑓(𝑥)𝑑𝑥
∞

1
 

converges 

∫ 𝑓(𝑥)𝑑𝑥
∞

1
 

diverges 

Remainder: If Rn = s-

sn,,  

∫ 𝑓(𝑥)𝑑𝑥 ≤ 𝑅𝑛

∞

𝑛+1

≤ ∫ 𝑓(
∞

𝑛

𝑥)𝑑𝑥 

an=f(n), where 

∫ 𝑓(𝑥) 𝑑𝑥
∞

1
 is 

easily evaluated 

Root 
∑ 𝑎𝑛

∞

𝑛=1
 lim

𝑛→∞
√|𝑎𝑛|= L < 1 lim

𝑛→∞
√|𝑎𝑛|= 

L > 1 or = ∞ 

Test is inconclusive 

if lim
𝑛→∞

√|𝑎𝑛|= L =1 

an has the form 

(bn)n 

Ratio 
∑ 𝑎𝑛

∞

𝑛=1
 lim

𝑛→∞
|

𝑎𝑛+1

𝑎𝑛
| = L < 1 lim

𝑛→∞
|

𝑎𝑛+1

𝑎𝑛
| 

= L > 1 or = 

∞ 

Test is inconclusive 

if lim
𝑛→∞

|
𝑎𝑛
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