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Exercise 1 (5 Points).
Let (X, Ti)icr be a family of topological spaces. such that the space [[,.; X; equipped with the
product topology is locally compact.

a) Show that every X; is locally compact for i in I. Furthermore, show that for all but finitely
many ¢’s in I, the space X; must be compact.

b) For which non-empty index set I is the product [[;c;(R, Teue) locally compact?

Exercise 2 (7 Points).
Consider N with the discrete topology.

a) Describe all compact subsets of N.
b) Is N compact? Is it locally compact?

c) Isthemap f: N — N continuous?
{0, for n even
n —

1, otherwise

d) Is it possible to extend f to a continuous map f: X — X such that f“\r = f, where X is the
one-point compactification of N?

Exercise 3 (5 Points).
For every natural number % in N, consider the following loop on S based on (1,0):

6k : [0, 1] — Sl
t  +— (cos(2mikt),sin(2mikt))
Produce an explicit homotopy between Sj * B¢ and Sx¢.

Exercise 4 (3 Points).

Given two topological spaces X and Y, the continuous maps f,g : X — Y are homotopic if
there is a continuous map H : X x [0,1] — Y (with respect to the product topology on X x [0, 1])
such that

H(x,0) = f(z) und H(x,1) = g(x) fiir alle z € X.

If f and g are homotopic via the homotopy H with
f(z0) = g(z0) = yo and H (x0,t) = yo,

show that their pushforwards f, and g, induce the same group homomorphism (X, zy) —
71 (Y, yo).

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



