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You can answer the exam in Dutch or English.

1. (a) Consider the topological space H which is the subset [0, 1) of R with
the subspace topology. Find the closure of the following sets and
whether they are open in H, closed in H, compact, and complete.

i [0,1/2),
i [0,1/2),
i, (1/2,1),
iv. [1/2,1).

(b) Consider the map p: R — [0,1) defined by

p(z) ==z — [z],

where [z] is the integer part of z, and consider the topological space
Q which is the set [0,1) with the topology 7 defined by :

7= {U C[0,1) : p7}(U) is open in R}.
Show that H in (a) and Q are not topologically equivalent.
9. Consider the function d : R? x R? — R defined by

ly1 — e, if 2y = 23,
d((z1,y1), (22,92)) = i
((z1, ), (z2, )) ‘y1|+1$1"‘m2i+|y2l’ if x1 # =z3.

Show that d is a metric on R2. Sketch the open balls By ((2,0)), B1((1,2)),
and B2((1,1)).

3. Consider the sequence fn : [0,1] = R of uniformly continuous functions
that converges to a function f : [0,1] — R with respect to the metric deo
given by

deo(f,9) = sup |f(z) — g(z)|.
zefo,1)

Show that f is uniformly continuous.
4. Let M be a metric space and H a subset of M. If f : M — R and

g: M — R are continuous functions such that f(z) = g(z) for all = € H,
show that f(z) = g(z) for all z € Cl(H).
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