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IoL6TtnTEC TOMOAOY XY Y WEWV.

‘Acoxnon 9.1 Show that AU B = AU B. Find an example (in I = [0, 1]) to show that
the equality does not hold for infinite unions

AciEte ot AUB = AU B. Bpeite napdderyua (oto I = [0, 1]) v va deifete ot yio
GTELPES EVAOELS DEV Loy UEL 1) LOOTHTAL

‘Aoxnor 9.2 Show that the topological space X is Hausdorff if and only if the diagonal
A{(z, z) : x € X} is a closed subset of X x X.

Aei€te ot 0 TomohoYog yweog X etvar Hausdorff edv xan pévov €dv 1 drayoviog A =
{(z, ) : x € X} eivar xheto16 unooiivoro tou X x X.

‘Aoxnorn 9.3 If X and Y are Hausdorff spaces and f : X — Y is a continuous
function, show that the graph of f, Gy = {(z, y) € X XY : y = f(x)} is a closed subset
of X xY.

Edv X xou Y etvar yopor Hausdorff xou f : X — Y ocuveyrc ouvdptnon, deilte ott to
yedonua tne f, Gy = {(z, y) € X xY : y = f(2)} ebvar xheto16 unocivoko tou X x Y.

‘Acxmnor 9.4 Show that there is no continuous surjection f : S' — R.
Aeigre ot dev undpyet xapla cuveyfc enexdvion f + ST — R.

‘Aoxnon 9.5 Show that if (X, 7) is a connected topological space and 7; is a topology
on the set X smaller than 7, then (X, 77) is connected.

Aei€te ot €dv 0 Tornohoyinde yweoc (X, T) eivon cuvextixds xar Tq elvan Tonohoyia 6To
olvoro X uxpotepn and v T, t61e (X, T;) ebvar ouvextixdc.

‘Aocxnom 9.6 Let A, be a sequence of connected subspaces of X, such that A, N A, #
@ for every n. Show that A =, .y An is a connected subspace of X.

‘Eotw A, axohouvdia cuvextixedv unéywpwy tou X, o wote A, N A, # D Yy

x&Oe n. Aci€te ot A = UneN A, elvor ouvexTix6g undyweog Tou X.

‘Aoxnor 9.7 Show that every connected component of a topological space X is a
connected closed subset of X. Find an example to show that connected components need
not be open subsets.



Aei€te ot %de oLVEXTIXT] CUVIOTOOA EVOE TOTOAOYIXOU Yweou X elvor cuvexTIxXO xot
xhelo 16 utoctvoro tou X. Aellte pe €vo TUPABELY A OTL OL CUVEXTIXES CUVIG TOOES UTOQEL
VoL uny ebval avorxtd UToGUYOAAL.

‘Acxnor 9.8 Show that every convex subset of R" is connected.
Aei€te ot xde xupt6d UTooUVOLo Tou R™ efvar cuvexTIO.

‘Acxnorn 9.9 One-point compactification

If X is a non compact Hausdorff space, we define a topology on the set X = X L {x} as
follows: A is open in X if either A C X and A is open in X, or * € A and X \Aisa
compact subset of X.

1. Show that X is a compact space.
2. If X =R, show that X = S*.
3. If Y = R?, show that Y = S2.
Yvpnayonoinon evog onueiov )
Edv X eivan un ovurayc yopog Hausdorff, opilouye pia totoloyia 010 olvoho X = XUI{*}

ue Tov axdhouto tpdémo: A ebvar avowxtd unoctvoro tou X edv eite A C X xou A ebvan
avoxté oto X, i *x € A xan X \ A elvanr ouynayéc vnocivoro oto X.

1. Aetfre ont X ebvou CUUTUY S YOPOS.
2. Edv X =R, deifte o X = S

3. Ed4v Y = R2, Beifte ou Y = S2.



