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Exercise 5 (141+2=4 Points)

Let (X,t) be a topological space and ) #Y C X a subset equipped with the relative topology
tly. Show:

(a) A set A C Y is closed in (Y,t|y) if and only if there is a closed set F' in (X,t¢) with
A=FnY.

(b) A set ACY is compact in (Y, t|y) if and only if A is compact in (X, ¢).

(c) A set K C X is compact if and only if, for each family (F;);.; of closed sets F; in (K, t|f)
with finite intersection property, the intersection (., F; is non-empty.

Exercise 6 (4 Points)
Let U C R™ be open and convex. Show that each function f € C*(U) with:
0
‘ / <oo (1=1,...,n)
8mi U

admits a continuous extension F' € C(U).

(Hint : Use Theorem 1.16.)

Exercise 7 (142=3 Points)
Let (X, d) be a metric space. Given a subset (} #Y C X show that:
(a) The topology on Y induced by the restricted metric d|yxy coincides with the relative
topology t|y of the topology ¢ induced by d on X.

(b) If (X,d) is complete, then Y C X is closed if and only if (Y, d|yxy) is complete.

(please turn over)



Exercise 8 (141+2=4 Points)

Let (Xj,t;) be topological spaces (i € I). Equip X = [[;c; X; with its product topology. For
i €1, let A; C X; be subsets. Define A = [[,c; A;. Show that:

(a) If all A; C X; (i € I) are closed, then A C X is closed.
(b) A=Tlies 4,
(c) Int(A) C J]i; Int(As).

Decide whether equality holds in (¢)! (Proof or counterexample.)

You may submit the solutions for the exercise sheets in groups up to three participants, belonging to the same
tutorial group. ” But please avoid to meet in person. To be admitted to the exam, you need 50 % of the points
achievable in the homework assignments. Homework marked with a star allows you to achieve additional points.
Only two of the four exercises are corrected: This time FExercise 6 and a second exercise chosen

randomly.

You can also find the exercise sheets on our homepage:

http://www.math.uni-sb.de/ag/eschmeier/lehre



