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Exercise 1 (4 Points).
Let X and Y be topology spaces. Show that a mapf : X — Y is continuous if and only if
o

ft (z‘ol) C (f_l(A)) for all subsets A of Y.

Exercise 2 (4 Points).
Let f and g be continuous maps from topological space X to the Hausdorff topological space
Y. Show that f and g are identical if the set

{z e X[ f(z) =g(x)}

is dense in X.

Exercise 3 (6 Points).
Let X and Y be topological spaces. A map f : X — Y has the property (*) if for every sequence
(zn)nen in X converging to z in X, the sequence (f(x,))nen converges in Y to f(z).

(a) Show that every continuous map g : X — Y has property (x).

(b) Consider now X = (R, Tco-count) the real line equipped with the co-countable topology Prove
that a sequence (zy)nen converges in X if and only if the sequence is eventually constant, that
is there is some ng such that z,, = x for n > ng.

(¢) Does the converse in (fa)) hold?
Hint: Identity.

Exercise 4 (6 Points).

Consider the interval [0, 1] as an index set. For every z in [0,1] let Z, be [0, 1] equipped with
the subspace topology from R with the euclidean topology. Denote now Z = er[(m Z equipped
with the product topology. Every element (ax)we[o’” in this space can be identified with a function
f:10,1] — [0, 1] sending x to a.

(a) Show that the collection of injective functions is neither closed nor open in Z.
Hint: Given basic neighborhood B of a function f in Z, which functions belong to B?
(b) Consider now for z in [0, 1] the topological space Y = ([0, 1], Taisc) with the discrete topology

and Y = er[o,u Y, the corresponding product with the product topology. Determine whether
the set of injective funtions is open or closed in Y.

Die UBUNGSBLATTER KONNEN ZU ZWEIT EINGEREICHT WERDEN. ABGABE DER UBUNGSBLATTER
IM ENTSPRECHENDEN FACH IM KELLER DES MATHEMATISCHEN INSTITUTS.



