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Reviewer
Sticky Note
This is not standart defintion. In cofinite topology, it is not necessary that set is infinite. On finite set, every topology is cofinite topology.
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Sepatable  space:
A to/r)o{oﬁ el space
dgn e g biet.

" Aex
iy A s coundta b le

) e X
Exteople §¢
) ]}2 15 _gef

Le comse & ¢ countable

i€ —@H = (/2

e ble .

cind

Jf?ac(: Q(}N() Fe
it has «

fDPo foéicad .E/Pa(/e

o coundable

d{t‘nj& ( f

Available at https://www.MathCity.org
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" Indscrete ?~[’cs<(‘ 4 alw(.(tj; s.c’/»c.r«a!,lr. (31
X= {12,3,4]
Tz g‘f’:)(f
A =X
= A ' tountnble
o d A= % [ ewectc)
c\h:i;
x—-Fo5tt X= \l:?.’::lif
L= 1= §¢3K:!I].f&,?ﬁ].fhl.ﬂ,“{],{"L‘”-l “*3"15}

—

A= I3y B=inuj
‘f L!’ » N I'j Al‘n (e e x ‘,u:( B /3 'r“la-[.

" A=Xx ; BgX

(neor'v¢ C,«:v-—"!C" 1&e?
L
3 p . I ,J{‘( v €
o 8 f ; I df-sr.; {r i d resg ) ” \.r_. ) r(‘V(
'Lv‘ I -'. ) I I” -OJ‘-
o -~ A "4 - Shere > 15 i g
them:
- { o N ——> N
s v N c N
p A » - 81|
fF+*> N £
p 2 4 -‘.’u’
) ri
/ t " 4|
[ $
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O,D«?n Covel : Canter (1845 /5K )

Let X,T)  be o '50/90 ij 7 caf
Space . Then, a  collection of open  subce ts

g/')u b b wf ¢ Saud  to be an open covey
for X if
X = U A«

T e T o e S
. L LY T T

Mo X = (o)1)  with usuad fvpakéa

C= §(&21) i nenN-fof]
f§ an @pen cover for X

( ( f . ! .
,_< w O 0NMOWoy o / -

ruh242@gmail.com
www.facebook.com/ruh141



SUb*covfr o{ CAn dP{r\ (OVE Y =

A subttt of an opew gover Haot il &
o ) 1X,'0

o - (Li.. Lof)
;wcl l”’{_FSEC&JCt_ | [
L = A -t-oT;Olo&jcwé SPaét (X'C) is said
lo be Linde rof SPace i f ever’a open covet has
[} Couv\_io'[\mt' éulo—cbver,

B

h ' & ou Lle
0 Evér'a cecond Comvdable  Space S Livet  Counda

b ud' the conVvets€ [ES \no’{.' true -
" E\!ét"a e Cond couvdedble Spence G se E)ara\j\ve.
1)

: ; & spale-
N ey second coundable  space i Undelof 5P

) Eve\’\a cloged gubSPaO{’ oF Lind(;‘é‘{: 16 tmdeto{.
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(M

Lﬁi (Xr’( ) b( a SGCOY\J (nu?\.,fc‘\;a'f "-..F(‘,.f(g

e ;f l\og A courtable base .

B = ;r B 2 - w =1{1,2,3 . ;}
Let e %

Buw = {Ba: »¢ B.CIB e w’c_:wf
.c. (e ; < fo u‘l\.f‘“ L)'( )

W (Kt toun table
=D B“‘ 14 Cruv\_}?’\ln‘f

Hfht(’ . 4 K knr'g{ (.ouv\_ﬁﬂb["

(overse 1 S not 'h'u(' %) j(‘nt’ tad -
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5_613 ar’cp_f 10N Artiom Se
'To, Tv,)TJ. ) T‘g: T‘% " T

%

(- space - |

- \ ) i Seud .
A "coFoloa ! CaJ .S]“)is(ejm ()( ;4 ) 1S e 5

be To-—-SPC‘kC‘e, -Far’ O\‘-'\"'a two P";VJ(‘ a’bh o'ﬁ Xvid?l
there i akleas [* on¢e open 5{* wlmcL (o 1§
one  of Ahe poink s but ot the other.

e vV ab € X . azxb
g me ' i
&e U but b ¢ u

Eseomples:

R with usued {olaploga_
1) ‘S;'GFPY‘W\CK; .SFC\C{.

A= ja;l,}

h-[_ = ? 43‘: Xj IﬂlT]

M%&.‘scrde .sFace is wet To#SFaoe-
X + &
T S X]

fﬂgvet’ﬁ wbsface w{l T & e

= i'i{j (X, Tx) be To—Space ond (%Ty_) be
i3 §ULJSFQC€'TKQM, we  have o show Y 15 o
L‘C/f' o, b & y 2 et =& 6

= o,b € X Y e X

ginee, X 15 To— Space.

4 hen tHhere eviis 13 a;f/&as% on € d;)e,h JC}U

4
e a% bl bd U

=3 o€ uny=uy, bul béd ugy=U, |
= Y, 15 L a])eu S{jh n Y Wl«\(_)f\ COV‘-*C#“’LS

‘e’ st b no t lbﬂ = Y T 8\70(69‘
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TE-:A Space X S P L and mﬂ}j ;-i' {or

any b & X a+ b = fal # {b]
Proof:
PR (Y ,XMQ'S T Sp8RE - -
'H’{“V‘ 'H"‘gr" B atleast one open et tu’ st
a e u but bag U
- O
> a ¢ {b]

. aAwn é{ P\ ({' ?ID_iA
e - A 1S not Uw]’k P'L 04€ C[]:J}

because u' s an  open set which Conaun S
‘e’ but unfui=4
bud .
ae faf and o e {a}
o o€ ‘EQE S
(v, Gl =
fal £ (b3

(.owveiﬁ_e_,_'a_:
suppose for any b & X o+ b

faf =+ b |
T);e,m We have +o Show "H’\C{j X 53
To— Sface-

nwe Sd l?)?afe on cpy\fr’a r’J 'ﬂ]aj X ;<

wot  To- 5/)0\4;6- | . o

> ewrf open st Mw{w‘ pondams o’ b=t
net— G adse contains b

let ‘u’ be an open et such that
pew L e u

-3 a € uﬂ?b?:}:d‘D
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= a e b
= a e {b] (b3 < L0 Jv]
= tale f¥]__ 4
S;V\A:ILCAT"lU]
iv] < fal &y
= ?;3 = bi
whiclh 1S cOv\j‘r‘aé&*H\m aaamg + ‘Hf‘ﬁ
f
‘FOd’ tha t {a| # fLF o
»Hman we C.c:mna't .SU[)}Doge_ X IS T 5,%\(»9.
Then, X 'S To J}?auc'-
T- SPCLCE? |
3_/;} -tofw(Oﬁv‘Caﬂ space (X.T) iz Saud o
be T, if Aor angp b EX éd # b ‘

r a2 d V 2
Hheve /#iﬁg + twe open sets u on ()
such

a e u , adV

b & U

E"Ve.r' T s To but ~the Converse I}
nwot™ true in 3feneraﬂ'

Counter esawple:  ( Sierpringei space)
X = Ja:h}
T = ﬁ@J X faf}
is - To but wmet T
Th:

’Everj sub-—space of T, is T,
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Exawples:
1) \)1")C\€_£’€ i\"off v T
= alse Yo

R eth uwmal topalogy 15 T,

y ecrbe R Ca+b
F(a) _;:- ) ' kb ’ ‘t; ) whe re ja-b] = F
E Every) T s T put the EonvErse
B vo 1t true -
Yoo :Ld XD be 5 The SPC{C}G :
b
thew {ar' c,b € X a .,f‘ | .
Hrere ewists open wt ‘u and V Such
1
%&ae_ u Lbg U
be Vv o ¢V ; -
= U < on  open > OJF- X w
not b

containg ‘0 Lul
= X 1s  To- S/)cnce-
conver sel 4

Sr’erf;y;ns K

SFa_ce s T, wud gt Ty
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Th

I.E.V€r’z] 5MESPO(( 0*_1 T s -

Eﬁ"*"i% (X'T) be a - space  and ($Ty)

be 15 sub- spoce:
TI:C/M; € L\ﬁi\-’e '{'0 Slm.)w y 13 ], .
Le t ab €Y ) a+b

= b € X v Ycy

Since, X is T
Ahewnn  there erists two
( V' Such "ﬂx&"

a]a@n codsr " oud

o€ U , b ¢ V
od V bd U
= ac Uny=y, be uny =V
a ¢ vny =v, b ¢ uny = u,
_% Oé’ui ’ b év!
Qg Vl b & U,
U, awd V ore ‘two o pen e fs "‘F

=
')/ walireh condoin ome but viet the othet.
TN

Y 15 N- Space.
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.Evtra diserete  Space is T é\

x= 21,2»3-5

= §4>,;<,{1H:LH3},51,*31,7:,3],{1»3}]

for 1,2 € A 143 E R 13 €X

12§l 2 e fal 1ef2] B 3€3] el P 2eln]

X Y X

bg) PO
for 1,2 € X 2,1 € X 18 & X
lélla}; 4 2.6?1:?.1 sefn2f? 36 fn3f ref ] 2 3efiag)

X

X
.
Corallarys Everg Fimte  T-TpZce s diserele.

..———-:'LJ Lx)rt) Le o —t—DFO[p Ca.ﬂ SPOLCJ-\‘_-T}\'EJ'), ’H\C 'FO,UOMJ;,Z}
(tatemenhs are equivalend
[ X s T, - Spoce.- .
iiy Each $n edon  subsed of 2 ’ wdersection of
ity EOL(J“ i sed A o-f X 15 +he )
B a/)em Sbffat’sﬁjj‘
i)

(1= (n2in {137

(23= fpain {2.3]

{31 = {01370 [2,3]

Fl’"aafﬁ,‘ (1) s O1)
pe A is - Spate” oond %€ XK,
then we have B Shew {x] is dJesed.

e fxi° s :f’c.n
Led e fx}
= o 2= e
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Y X 1§ 7,'.. 5[‘.;1 ce f
dhen lhere eswsts  two t’f’cn sels u AWV s

b A yev _ X,
i ¢ Y
alL \/e:fx}t S ’/i’_' fa) V
4 . ,r \
=5 vagfxi j (> / @
o: H’.F V "5 ;_jf'cn _ \:‘J - i
= fc 15 ofen = s
e fa] is closed.
f;l‘) t.ia?j
Suppese  each 5;-'1(7{? fon subsed of X is  closed.
and A X B _ ' [ XiT)
ol Can PRI 4 ' .
A= U f*}
we A
et Yyex st yea
= U =™ o W eEA

v a} is closed by  Supposi tlon

edse A e 1] vV g &A

Supersefs- r (x.7)
) ,
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T Y s &)
Suppose
of 13 open Su{;u_gd-;.

™
D

each subsed A of X is he inﬁer"se(_,#oné

Then, e  haw +o show Hoad X s T
Let WY € X ; W o+ J

S IR # ['a} 4 He ,‘nﬁ‘ewtdn‘on o_? }{'5 a?em
J“Fetfsd-;.

’f‘;’)\ Hoere must w_{ﬁ an ar)eﬂ JHf?f!f!ﬁZL U
of f:n.} which  does mot  contain J-

| € - U ;‘} awm ax)e,n Sufejjd 571— ;
e pdss g U
flﬁ[dr’a
% '5 awn a}?&n S{_}t _g.-{;~
Jev bt ne v
= b 4 78 Toe
Coro”ar'a: | |
) Evera .Fi,\jte T Space i diserefe ) é.wi_/w.d.
i In a 7 - space, mo .,C,M-{_-e ;uéjd has
 ppee: (Hausdo A Space) | L
7; a,q -{,’opo/ogica} Sfaoe (X, "C) 15 s’eud o
b
be T, if for anj wLbeX , aF .

Yere enyts e P o5 u AV

o€ U bet
and unV:cP

Exarples:

i) Every discrete Space iS5 T,
i) Indis crefe  space S st L.
i) Srerprmsks  Spack s ol
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E:Ever’(y . 8 T put ke

'7"\0% true .
Lt (%T) be a Th-Space.

Aher  for any mgex ;o ow# Y
there €.-W.f+5 +wo Ofu _gds u ,3 l/ s -{ .

-

tonVelie 5

n€ U ; Uev

and uav = ¢
= X 1S _t?.,s{)aoe-
becavse it allo saftisfy Ahe T- awdom S
Conversely:

Converse i § -na‘f‘ ‘rue 1% ﬁener’a,a-
n in-fin.i te et wiTh Co-fini be tb/:'a/aja
s T bul  wmot T,
PWD{H j ih]C,'nth cet. Then, we have

et X is an ' -
to  Show dhat X with cofinite topoledy is wt .

we Suppose  on c,an:fr'arg X is T..
then  for  oany evb €X , o b
Here exists Bpen ses u B v st

&€ U b eV
and unv — &

(mav) € = (&)
Uuvs £ X
L-H-§  is 4he  uwion of  twe Lt sels
bk RH-S is infinte.
whick 7 imposs ble - r
then e cannot Suppose X s T
= X i35 ot T, .

.'TBI' EVﬁrd gub_f})aoe_ o-f T i 7.
ae——8
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Y
0o

ELEV«J’U fubspace of T is T, f’
Proofs-
’::;éuj (X, x) be a T, —space and (%’G«) be ¢
s’ubS/)aLe-?Iu', we have b thow Y is T
Le A Y € Y ) X FY
= “mYeX T Ye
5;"‘“; X 18 T

ft’l-\t:‘ fhere e,w'Hl-s. twe FPen sefs u A Vv
o

N E Y ;de\/
d\hd U(\V:‘_4>
7 x € unyzu, Y € VAY=V

ey, 3 v are twe  open sefi of Y
wWhidh  condaing one. o.? “he Fofv\i .

oW
WAY, =  (unY)n (vay)
= (unwv)Ny
- & NY
uav, = &
=2 Y s T
T, -

= iat KA B & T,..QFaCA’. and AEX);f x € X
1S a Lim_{b Po.f‘r\f of A “Alen éverg 0{7@4#.
St Coni'aimmg ‘% conain ¢ inf?y\jb‘. ne- of
distinct Po?y\j& of A-.
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eoul or Space:- _
K 0 A -[’0}70{051'((1,{ Space (X,C) s said
te be Veau(ow f  for any cloced ¢t A
cund o Pa}ni net  n A) {thete e){_iﬁ’}‘; two

017(:‘}\ 56’4"’3 U cond \/ Such 'H\o"j

AE Y : B e\ avd
L= cﬁ
Exanple:
‘ X = {ab]}

-—

T = {4 fal, {51
h:

,._—f'ﬂ;f. -(O/Uc:wm(j’ iademendtt ore e‘;]/t.f_fvafen_{~
noX o Végufar‘

i) ~or Ahﬁ open ge)f U m X a}hd HE Uf’z‘//\ere
1S am o}?e,n gd ' @»Jﬂu*uhé v fuc,/\ '/i\a,{
x € V < U g
iy Each element of X has o localt bevew
(,an;@mm»é Closed cefts.
hoBpaces
A regular T_space s called T,

Th |
’HEverﬁ _ELS/)(A&E s T

Proofs
Let X 15 Veﬁu(ar SFdléi’ ,a,u.d Y Le on

open sl with % € u.

Ahen  we  have o Show Ahere eyuet aw
DFU‘ sd‘ Vv X coya’wnf“a’ M (.

HE V = Y
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s u 15 ofen and €Y
= u' is closed ond ¢ u
Snte, X ¢ regu lor
Ahen  there exi¢te o}.?f,n cets v sl W » 2
v

nev .

) b < v
On @ VAV s
no W
u' < v
(ol
= Vi cuy
also
vav, = b
V o v

- )
-_-‘-3) %é\/‘gvfigu

Smte v, 16 oPenm

S ¥ ¢ clesed

1
C

VeV s cloted MFﬁrfﬂ} &'ﬁ vV
W Tp— ro Ahe gme'fSE daff’_d su!?ersd of V3

—_—

i
= L 7;__‘_ U
(1) dind
Lﬁ/{' U be i open ce t with &y
there  exists o be o gpen sed Condriming
ple g+ 1- .
' eV <y
At shows Hhat loecad bate
cels of e form U which g of course

ot A endang
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[t He X and A be o cloced sybce b

L”‘?) Uu=~=5 and V = BQ
then v s op e o5 U IS i [ocod bese
cad Vs oPen  because vemt B ¢ closed
and  x ey Acv | |
and Uavz 4

.:> X 15 Ve%ular.

E_L EVfi"a SubSFac{ 0{* V&?u ler  Js Veﬁulm‘.

ji’ifif L{j (vax) be r’egu,’at’ SFaO& and (y»h(y)

bg, M 5.6 ;uI:JSFO\Cﬂﬂ:w,w{; hove to  show y 'S

Ve tudow. ,
JLd A Le o closed e in Y il

wey such Mot g A

Now

as A F5 Closed v Y and Y 18 SubSFaCJe
d-f )( Ahen  fhere erists  a cosed et B
moX, Svfd\ that

= BNy

ruh242@gmail.com
www _facebook com/ruh141



X,T) 15 said 1o be

{gr amd

closed et A

S'HC/I'\ ’H‘\ﬂj * ¢‘ A

4ivete

‘F:X — [O;f]

&M)SJ’B A

£y fin) =0
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Fur’ﬁntl’
x e A > n & Ny
> ¢ B woney
Siner, X 7S f’\ﬂsz!ﬁr’
dhen  for o  doted sed B in X and w€X
suth  Haad xg 5 fhere enitts  tro open
Sfy’h U (.‘AVL(‘ \V N X fucj\ 'ﬂ\ﬁL/f-
wét U j R <V
cund Uﬂ\/:qD I,
= wé uny-=u, , B vnY=V By < vAY
: A<V,
¢ U and V are open 1 x NPT
=) U, CAV\C\ V, e JP"E/\ " y clased is Y
e to
w,ny, = (uay)nlvny)
= (unv)ay |
- & 0Y
u, NV, = L
= Y 33 VeﬁuL&V
o L(jg,a Vﬁﬁu\ﬂ«j_swg

A 'b‘oFofoé;@J SPace_
Cﬁo"“Pld}dZ Ve(ﬁu or if

i awd 'Xfx

CDWMDMJ ‘f“”&‘j ¥

5ucl\ M

ond  AAY= )



me»)’)
EW:FH i dric Space it c-a-m/;jd'da r’ec‘jw(m.

Evﬁfaf' Cﬂmpfdi,o‘a Vaau-P&F §F&L€ IS r’ejuffar.

T Lek (X)) be o Comyle‘wg regulat gpecce-
—lﬁﬁ‘% we  have o thow X s F’ﬂéulﬁir

Lk A be a desed  subted of X and
woE X tueh hed &g A

As X 1 C/om})lfjfﬁzl’a Heé’u, &

thew Ahere exisls  a onAinuons  funetion
fe X —> Cos17] Su «M .

ftn) = o LAY = |

Ld = [o, L) and Ve (41

Alem U awd vV arle OPe,:/\ i [oy\]
As —{* 15 CﬂV\J‘}V\qu S |

— .
=) fln)  and qﬁlt\/) e SPem dm K.
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GI>

as '>fé*flfli) . Ac -’fl(\/)

uzloyd)

Q‘(\& — -
fuyn vy = ('P
=SS 1y vepular.
= e  Yefon]
X P/ TN

Vaid s V)

fn) € U D € A (W)
fin) < v As V)

{ﬂamnfitv) :43 ' ~

w G RIEF

Lom plete regular
@Ld’ (%f&) be A Cam}a[ddg reaﬂq/ﬂar
S[)&LD& ond ‘ (}/}Ty) be }%5 éubfpaéé’-ﬁ\m) a t\av&c
é’d ﬁ[mow y )¢ Cém/?fijd Hi u,(ar’.

Lo t A be o dasafﬁ ;ﬁ of Y on A
xeV  cuch Hhad g A .

= x&X =7 v ) <X
and A ¢ CJO!&A A y end )/ ¢ 5u65‘/7a0€

The SMBSF@;(/& a]C c\.\owp[d:elz r’eﬁuﬁar’ff
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0{' X, lH«m -'"”\cr-‘ﬁ 5_311.('[@ @) (_‘fﬁﬁf‘.c{ €~ué_f'€_,?{

B of X etk Ao
A= BOY
Gnity X +S Compfdt/‘zj Vé(gulm’- &’ﬂscdsd b T;}Jg)
Hhen here ﬁ-%f@h 2\ C@J«J’“’?‘luouj .[LLm(}wn
£ %~ [os]] cuch  Fhod
{1s0) = 0 ond | {(R) =1

Mo LY a< -(—‘ih"(. .
a s Y — [o)1] 54
‘()L'}L) - ,{ () vV nE Y

—

M &y
& gn) < filnl) =0
and Jth) = £ LH) o ACY
= F LBN)
=flB)n {LY)
IA) = |

As T ve otri ¢ hion 9\1012 aed L 1
anjfi'\‘\uob*S'S"} 8 15 OkJ-SO Con:ﬂ‘?.wuousr

Hente, ¥V 1% cfampl«e;?dj regulat-

A A M
I B "\
Tt g M j‘w\\xﬁ,t""uh e / 3 '\;?/H! ..
‘ZﬁSU'LJ—\Oi__..-f—*’#_‘_' / 7 | )
el fehi— B | .fX E /"j | J
<A : E\ R S s
§1 B~ b Nt

Ty =fo0 Y LEE

Anen 41 \’fS“l't"d”‘f" dff
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T“; Spacte or Tﬂ__c'!‘_‘.?_?qfi_,_%_;e C{_J;;J%p/) @
A complefdﬁ w(‘jujar ‘l,'h Q?acxz 16 (;Jlfd

Normad Space:
A fapotogfm! space (X,T) 05 Said
to be normp 1 f Hfor every  pair af d}sjomf closed

sets A B 0f X ,there exists cb'sjm‘nj open sels
Wy v SL{C/L M

Acu | Bcv
Exan-ple: « Every - digerede Space
X = ia,bmi

T= [&rX, 1a]; L], Ia,k”,fd» (b, fﬂ‘»f}}

closed sehi X, p g brel, fa,e], fe]-fab], fa], fof
Ty space:
—— ) A o rma_,! T-— _SPQCQ ‘-5 C"/L{d T"1 .

N. .
—#l%\)‘or‘ma/{ -r'r‘raﬂ neot bf—‘ f’%b{!ar

but TS5 hs a2

’bj 7 /’1 Tz,ﬂ s pace 14 f’%ular_
roof:
Let (XNT) be « T,-spam.
1T+ X ,-5 y-.a}’maj Al wg,(J as '"T;_ 5’Pd.C-t’-
‘mt’;h, e hawve to thowv —ﬂ-\_M X 34 V%WQOH'-
let F obe a  dosed subset of X and
X ¢ F
o X i¢ T - spake:
(w] and FE ore disjornd closed ¢eds
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becatise n T~ s[ba(c i € \M‘J’Ej- {.ivﬁlf’_,{mx et 1¢ cloted.

clso 3;\1(,»\ W 1% Wit
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