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Exercise 1. (i) Let the function hy : R — R, defined by
hl (27) = 1’2 + 1,

for every x € R. Draw the graph of h;.
[1 point]
(ii) Let the function hy : R — R, defined by

ho(z) = —a2,

for every x € R. Draw the graph of hs.
[1 point]
(iii) Let the function hs : R — R, defined by

for every x € R. Draw the graph of hs.
[2 points]

Exercise 2. Let the polynomials p,q : R — R, defined by
p(x) =2 + 3z + 422,

q(z) =3+ z,
for every x € R, respectively.
(i) Determine the composition function p o q.
[1 point]
(ii) Determine the composition function ¢ o p.

[1 point]

(iii) Determine the domain of the rational function R,,(z) =

[2 points]

, and find the value R,,(—1).



Exercise 3. The ceiling function [.] : R — R is defined by z — [z], for every x € R, where
[x] is the unique integer such that

[] — 1<z <][z].

(i) Draw the graph of the ceiling function.
[2 points]
(ii) Find the limits
lim [z] & lim [z].

z—0t z—0~

[2 points]

Exercise 4. Let the Dirichlet function Dir : R — R, defined by

{1 ,r€Q

Dir(x) := 0 rel

(i) Find a sequence (a;,)nen of reals such that the following conditions are satisfied:
(a) a, > 0, for every n € N, and

(b) ay, € Q, for every n € N, and

(c) lim,, o v, = 0.

[1 point]

(ii) Find a sequence (B, )nen of reals such that the following conditions are satisfied:
(c) Bn >0, for every n € N, and

(d) B, €1, for every n € N, and

(e) lim, o B, = 0.

[1 point]

(iii) Determine the following limits

lim Dir(wa,) &  lim Dir(f,).

n—aoo n—-~oo
[1 point]
(iv) Does the limit
lim Dir(x)
x—0%F
exist?

[1 point]

Submission. Wednesday 11. December 2019, in the Exercise-session.

Discussion. Wednesday 11. December 2019, in the Exercise-session.



