MATH 452

General Topology

Assignment 2

1. Prove that the Zariski topology @h s just téinite topology.
2. Prove Lemma 3.3.

3. Prove that the mapping of power clasges : P(¥) — P(Q) indbged
a mapping2 — ¥ is surjective if and onlyff is injecj and is injective if and
only if f is surjective. [This has nothing to do wibpology!]

4. Prove Lemma 3.14.

5. Either: give an example of topological spa€esnd & and a mapping
f:Q— W such that, for anyd € P(Q?) f( €(A)) C ¢lf(A)) ,and ygt is
not continuous; or, prove the converse of 3.14that, if f: ) — ¥ is such that,
forevery A e P(Q2) , f(ch(A)) C ck(f(A)) , therf must be continuous.

6. Inthe setQ:=NuU{x} , where is some point not belongml (think
of it as the “point at infinity”), defingg to bedhsubclass ofP({2) consisting of all
those subsets d2  that asher subsetd air are subket containing« and
with finite complements. Show thgt is a topologyi.

7. LetQ) be a topological space. It is described a3 -space (we shall meet
this terminology later) if every singleton & iBsed. Show tha® is &, T -space if
and only if every singleton it is the intersectafrall the open sets that include it.

8. InR, letB be the set of half-open intervédsb) glon the right, closed
on the left). This is the base of a topolagy . Shbat in this topologyR is first
countable but not second countable.

9. LetA andB be subsets of a topological sgace saydhatd iglense in
Bif clg(A) 2 B. Qs said to beseparable if there is a countable settof(2 that is
dense in? .

Now let2 be a metric space.f is separable, sttt any subspace 6f s
separable. Prove also that{3f is separable, gtrihe second countable.

10. Prove that, in the topology of exercis®8, separable, and any subspace
of R is separable. [This, with question 9, shows$ thaannot be defined by a metric.]



