
Theorem 7.27. [0DR](Solved on 2022-12-13) Consider the series ∑∞
𝑛=1 𝑎𝑛

where the terms are positive: 𝑎𝑛 > 0. Define

𝑧𝑛 = 𝑛 ( 𝑎𝑛
𝑎𝑛+1

− 1)

for convenience.

• If 𝑧𝑛 ≤ 1 eventually in 𝑛, then the series does not converge.

• If there exists 𝐿 > 1 such that 𝑧𝑛 ≥ 𝐿 eventually in 𝑛, i.e. equiva-
lently if

lim inf
𝑛→∞

𝑧𝑛 > 1 ,

then the series converges.

In addition, fixed ℎ ∈ ℤ, we can define

𝑧𝑛 = (𝑛 + ℎ) ( 𝑎𝑛
𝑎𝑛+1

− 1)

or
𝑧𝑛 = 𝑛 ( 𝑎𝑛+ℎ

𝑎𝑛+ℎ+1
− 1)

such as
𝑧𝑛 = 𝑛 (𝑎𝑛−1𝑎𝑛

− 1)

and the criterion applies in the same way.

Solution 1. [0DS]

https://coldoc.sns.it/UUID/EDB/0DR/
https://coldoc.sns.it/UUID/EDB/0DS

