MATE 6540 assignment 1

1. A topologicalspaceds normal if it is separate@Hausforf), andif for ary pair of disjoint
closedsetsk, i = 1, 2, thereexistsa pair of disjoint opensetsy suchthatk C U.The
following exampleis of a Hausdorf spacewhichis notnormal.

Let S= {(x,,X,) : X, > 0} (closedupperhalf-plane) We defineatopologyon Sby its basis

asfollows:let Rt betheboundaryof S, andS, = S\R'betheopenhalf-plane(here ‘open”

and“closed”referto thetopologyinducedby R?, which maybe differentfrom theonewe
will define) Let

B ={B(r):x=(X,X)€S,, r <x}
and
B,={(B()NS,)U{x}, xe R
wheretheB(r) aretheopenballsfor theusualmetricof theplaneLet B = B, U B,
a) Verify thatB isthebasisfor atopology7 onS.
b) Forthistopology verify thatSis Hausdorf. (Thereforepointsareclosed).
c) ShawthatR\{0} is closedin Sfor thistopology

d) ShawthatR\{0} andthepoint 0 cannotbeseparatethy opensets.
2. Anopensubsebf Ristheunionof asequencef pairwisedisjointopenintenals.

3. Let X be a topologicalspaceand A a nonemptysubsetof X. A subsetV is called a
neighbourhooaf Aif thereexistsanopensubsetU of X suchthatAC U C V.

a) Thesetof neighbourhoodsf Ais afiltre F.

b) Giveanecessargndsufficientconditionfor theidentity mappingof X into X to have
alimit alongF, assuming is separated.

c) LetX=R, A= N.Shovthattheredoesnotexistasequenc&],\,,\,... of elements
of F suchthatevery elemenbf F containsoneof theV.

4. LetX, Y betopologicalspacesf a mappingof X into Y. The following conditionsare
equialent:(@)f is continuousandclosed, (b) f (A) = f (A) for every subset of X.

Marks:12 + 9 + 12 + 6.



