
 

Tutorials Lott today

Mistake when explaining limint lineup
lettin beasequenleinR Then sign

limine In fim nu If II n
hers

lineup in him ta niff 11Mers

Zn

Define Ya inn an which is 7 and liminftn

Zn Saf tu which is I and I limsupa

Also In E Xn Itn then

Aminta linesman and limn exist itf

GIgpxnlizinfxn

sdsts.com.ng
Let X be a topologicalspace

Pet A EX isclosed if A isopen



Et fails is closed Since aid Frs a Ofbins Meighen

onR2 defineA timer 1 20,9203

My Aisclosed Sincehr Alas xR U Rae roo is open

Canete both open andclosed Yes Xand0am
always open ilosed we callthis clopen

onset be neither open or closed Yes 1015

x are these always closed no

Proposition Let X bea Hausdorff space Then singletons
areclosed

Proof let xx For END mean one

a neighbor Uy of y that doesn't contain x
then Be Ggby

whichisopen

theorem A A and X areclosed

Arbitraryintersection ofclosed sets isclosed

3 finite union of closed sets is closed



Def Let AEX Theclosure ofA denotedby F
isthe intersection of all closed set containing A
Theinterior of A denotedby Int A isthe union

of allmen set containedin A

It directly fallows I Int IA EA EA
2 Int A isopen and I is ilosed

3 Int IA is Thelargest openset containedinA
inthesense that if U EA is open then

VEIN A

4 A isthe smallest closedset containingA

inthe sense that if BIA isclosed then

FEB
5 Intra A ES A isopen
I A ES Ais closed

theorem 11 yet every neigh'dof x intersects A
let Bbeabasis X EFD everybasisneighbdof x

intersects A

Proof AAA a 7 closedset CIA St x C

7 Closedset CLA s t x ed



7 neishd Ix that doesn't intersectA
B

Et D CID Lab
Int o D Cold

2 A II nen F AU B
3 letter no BR yen 11 1123

Cra
In general metric spaces

is it truethat Bra GG No

4 Of IR every openintervalcontains

a rational

Def ASX is dense if F X

Limit points Interiorpoints boundary Pointe isolated points

Def let A EX XE X is a limit point of
A if everyneighted of x intersect A x



A limit Point AA

DI Let AEX NEX is a boundary pointof A
if every neighbor of x intersects both
A and A

ya boundary Points

JAFFA
LetAEX

Def AEA is an interior point AA if 7
neighbor of X that is contained in A

Def Let AER TEA is an isolated point AA
if Fneighbdu DX It Anu x

Themes Let A EX



D F AUA AUSA

If there are no isolated Pointe of A then
F A

2 Int A interiorpoints

Proof follows from the equivalent definitionoff
above def A Int CA

Coraltarly Aisclosed iff A E A
iff JA S A

Themes en ATF FUR

LIKE OAT

IT III



z AT Int A
C

I Intl AC

4 Decomposition Theorem Let A EX

Then X canbe decomposed orwritten as the
following disjoint umm Xs
X
IHARA U

Int CA

called ExteriorJA



Post Leeton Practice Questions

1 Dothe exerciser above
2 Show F F and Int Intra Int CA

3 Show2A is closed

4 Is the following true a I Int A UA
1 F Int A UJA

5 Show thatevery point in X is an isolated point forever

set Asx in the discrete topology

6 Suppose Xn x Is it away tone that

xntnen xnlneDU B

7 find 473 in the raytopology Conclude

that I Tray is not Hausdorff

8 find an example of a collection ofsets AL s t

LIAT HaffAT notice thattheright
side isnotnecessarily

closedbutthe leftside



9 Do 7 in Manures section17

10 find Inteal I JA A isolatedpointsAA for

a old in IR Tstandard

b Cold in Re
c Car in IR Tray
d old in IR Tcofinite
e loll in IR Teo couthie
f long in IR Tdiscrete

9 Con in CIR T indiscrete

h Gig HER x o in IR Tstandard

i Q in IR Tstandad

i


