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Exercise 1. For n € N we define the sequences:

a, = v/n-+1000—+/n,
by = n—i_\/__\/ﬁa

Cp = n+L—\/ﬁ.

Show that for 1 < n < 1.000.000 we have a,, > b, > ¢,, but

1
lim a, =0, and lim b, = =
n—o00 n—o00 2

and the sequence (¢, )nen is not bounded.

Exercise 2 (Landau-symbols). Which of the following statements are true?
(a) T4 € O(n).

(b) Z4ntl ¢ o(n).

(©) om0 € O ()

(d) 20n+/n+1000 c O(TL)

2n—5

Exercise 3 (Convergence of a sequence). We define the sequence (a,,)nen, by ao = 1 and

an =+/1+a,_1 VYn>1.

Show that the sequence converges and compute its limit. (Hint: Compute the hypothetical
limit.)

Exercise 4. (a) Let (a,) be the Fibonacci-sequence defined by a2 = a,41 + a, where
a; =1 and ay = 0.

1. Show that f,, = \/Lg((%g)” — (%5)”)) satisfies the above recursion.

An41

2. Compute the limit lim
n—00 n
(b) Let (a,) be the sequence defined by a,1o = 2a,41 + a, where a; = 1 and ay = 0.

Compute the limit lim “2
n—oo n



