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Suites et séries

1. Let u be a real number with 0 < u < 1. Let u0 = u, and for n ≥ 1 define un recursively
by

un =
1

un−1
+ u.

Prove that the sequence {un}n≥1 converges and find its limit.

2. Let {xn}n∈N be a sequence such that limn→∞(xn − xn−2) = 0. Show that

lim
n→∞

xn − xn−1

n
= 0.

3. Does the series
∞∑
n=0

nn

2n2

converge?

4. Decide if the series
∞∑
n=2

1

n lnn

converges

5. Let an be a sequence of positive reals satisfying an ≤ a2n + a2n+1 for all n. Prove that∑
an diverges.

6. The sequence an is monotonic and
∑

an converges. Show that
∑

n(an−an+1) converges.

7. Does
∑

n≥0
n!kn

(n+1)n
converge or diverge for k = 19

7
?

8. The real sequence an satisfies an =
∑∞

k=n+1 a
2
k. Show

∑
an does not converge unless all

an are zero.

9. The series
∑

an of non-negative terms converges and ai ≤ 100an for i = n, n + 1, n +
2, . . . , 2n. Show that limn→∞ nan = 0.


