Tests for Series Convergence

Test

Conditions to Check

Result of Test

Test for Divergence

lim a, # 0

n—oo

S a, diverges

Geometric Series

a, = ar"™ for some a,r

a

If |r| <1, >0, a, converges to !
If |r] > 1, >0, a, diverges

—r

Integral Test

f is a continuous, positive, decreasing
function on [b, 00) for some integer b

> oo, an converges if and only if [} f(z)dz con-
verges.

and a, = f(n)
: 1
p-series = — If p>1,5>, a, converges

If p<1, >, a, diverges

Direct Comparison Test

a, and b, are positive

If a, < b, and >_ b, converges, so does _ a,.
If a,, > b, and > b,, diverges, then so does > a,.

Limit Comparison Test

a, and b, are positive and
. a .
lim,, oo — = ¢ with 0 < ¢ < 00

bn

> a,, converges if and only if > b, converges

Alternating Series Test

a, = (—1)"b, with b, >0
b, is decreasing

> a, converges
Also, |5 — 5] < b

lim b, =0
n—oo
a
Ratio Test If lim |—| < 1, Y a, converges absolutely
n—0o0 Qp,
a
If lim |—2| > 1, Y a, diverges
n—o0 Qp,
a/n .
If lim |2 = 1, use a different test
n—o0 Qp,
Root Test If lim /|a,| <1, > a, converges absolutely
n—oo

If lim {/|a,| > 1, > a, diverges
n—oo
If lim {/|a,| =1, use a different test

n—oo




