
CONVERGENCE TESTS FOR POSITIVE SERIES

The following convergence tests can be applied to positive series:

Integral test
If f(x) ≥ 0 is a decreasing continuous function, then

∞∑
n=1

f(n) ∼
∫ ∞

1

f(x)dx

Comparison test
a) If 0 ≤ an ≤ bn and

∑
bn is convergentthen

∑
an is convergent.

b) If 0 ≤ an ≤ bn and
∑

an is divergent,then
∑

bn is divergent.

c) If lim
n→∞

an

bn
= L 6= 0, then

∑
an ∼

∑
bn.

Ratio testLet λ = lim
n→∞

an+1

an
(assuming the limit exists).

• If λ < 1 then
∑

an is convergent.
• If λ > 1 then

∑
an is divergent.

• If λ = 1, the test is inconclusive.

Root testLet ρ := lim
n→∞

a1/n
n (assuming the limit exists).

• If ρ < 1 then
∑

an is convergent.
• If ρ > 1 then

∑
an is divergent.

• If ρ = 1, the test is inconclusive.
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