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2.5.7) Let {xn} be a decreasing sequence such that
∑
xn converges.

Show that limn→∞(nxn) = 0.

Proof:
∑
xn is convergent, therefore it is a cauchy series. By definition, ∃N ∈ N

such that for any ε > 0, and m > n ≥ N ,∣∣∣∣ m∑
j=1

xj −
n∑
j=1

xj

∣∣∣∣ =
m∑

j=n+1

xj < ε (1)

Let m = n+ 1,
n+1∑
j=n+1

xj = xn+1 < ε

Thus, for n ≥ N + 1, we have xn < ε. Choose N such that for any ε > 0, and all
n ≥ N + 1, xn <

ε
n

⇒ |nxn − 0| = |nxn| < n
ε

n
= ε (2)

⇒ lim
n→∞

(nxn) = 0 (3)
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