METRIC SPACES: FINAL EXAM 2013

DOCENT: A. V. KISELEV

Evaluation: min(lOO%, max(5prb x 20% - [9%,,], S5, h/w x 5% + 5 prb x 14% - [}:ggmp])).

Problem 1. Let (DC,d) be a non-empty metric space, r and s be two
positive radii, and Bé(z) = BY(y) for some z,y € X.

e Isittruethatr =257

o Isittruethatz=y?

Problem 2 (top). Let A C X be a subset of a non-empty space X. Prove
that the boundary 0A of A is closed in X.

Problem 3 (top). Let A C X be a connected subset of a space X and
suppose that A C B C A. Is the subset B C X always connected ?
(state and prove)

Problem 4 (top). Suppose that a non-empty Hausdorff space X is com-
pact and there is a continuous map f: X — X. Let X; = X and put
Xnt1 = f(X,) inductively for all n € N.
+0o0
e Prove that A = (] X, is non-empty.

n=1

Problem 5. Prove that every discrete metric space (DC, do) is complete.

Date: April 4, 2013.
Do not postpone your success until July 5, 2013. GOOD LUCK!



