
Series Convergence/Divergence Flow Chart
TEST FOR DIVERGENCE

Does limn→∞ an = 0?
∑

an DivergesNO

p-SERIES

Does an = 1/np, n ≥ 1?

YES

Is p > 1?YES

∑

an Converges
YES

∑

an Diverges
NO

GEOMETRIC SERIES

Does an = arn−1, n ≥ 1?

NO

Is |r| < 1?YES

∑

∞

n=1
an = a

1−r
YES

∑

an Diverges
NO

ALTERNATING SERIES

Does an = (−1)nbn or
an = (−1)n−1bn, bn ≥ 0?

NO

Is bn+1 ≤ bn & lim
n→∞

bn = 0?YES
∑

an ConvergesYES

Try one or more of the following tests:

NO

COMPARISON TEST

Pick {bn}. Are both an and bn

≥ 0, and does
∑

bn converge?

Is 0 ≤ an ≤ bn?
YES

∑

an ConvergesYES

Is 0 ≤ bn ≤ an?
NO

NO

∑

an DivergesYES

LIMIT COMPARISON TEST

Pick {bn}. Does lim
n→∞

an

bn

= c > 0

c finite & an, bn > 0?
Does

∞
∑

n=1

bn converge?YES

∑

an Converges
YES

∑

an Diverges
NO

INTEGRAL TEST

Does an = f(n), f(x) is contin-
uous, positive & decreasing on
[a,∞)?

Does

∫

∞

a

f(x)dx converge?YES

∑

∞

n=a an Converges
YES

∑

an Diverges
NO

RATIO TEST

Is limn→∞ |an+1/an| 6= 1? Is lim
n→∞

∣

∣

∣

an+1

an

∣

∣

∣
< 1?YES

∑

an Abs. Conv.
YES

∑

an Diverges
NO

ROOT TEST

Is limn→∞

n

√

|an| 6= 1? Is lim
n→∞

n

√

|an| < 1?YES

∑

an Abs. Conv.
YES

∑

an Diverges
NO

Many thanks to David Little, U. Penn, for letting me use his file.


