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1. Let q ∈ R+ and xn := n
√
q, yn := n

√
n, n ∈ N. Do the sequences (xn)n∈N and (yn)n∈N

converge? If so, find the limit.

2. Let (an)n∈N ⊂ R be a sequence such that an 6= 0 for all n ∈ N. Show or find a counter-
example:

(i) If there exists an N ∈ N and q ∈ R,
q < 1, such that∣∣∣∣an+1

an

∣∣∣∣ ≤ q, n ∈ N, n ≥ N,

then limn→∞ an = 0.

(ii) If there exists an N ∈ N and q ∈ R,
q ≤ 1, such that∣∣∣∣an+1

an

∣∣∣∣ < q, n ∈ N, n ≥ N,

then limn→∞ an = 0.

3. The Fibonacci sequence (an)n∈N is defined recursively by

a0 = 1, a1 = 1, an+1 = an + an−1, n ∈ N.

Moreover, let σ < τ be the solutions of x2 − x− 1 = 0 and

xn =
an+1

an
, n ∈ N.

(a) Show that (an)n∈N does not converge in R.

(b) an =
1√
5

(τn+1 − σn+1), n ∈ N.

(c) lim
n→∞

xn = σ.

4. If it exists, find the value of

1 +
1

1 +
1

1 +
1

1 + . . .

,

i. e. the limit of the sequence (xn)n∈N with

x1 := 1 and xn+1 := 1 +
1
xn
, n ≥ 1.


