Det Let X be a set and T a collection of
Subseks of K. We Say T is a +opology on X

"F ———

) P, X €T .
2) U--,un€z = DUiex

3) Wiljey ¢ T 3 o i €T

we Say an elewent n T 1S an open Sd.

e.q +riviok "'OPp‘ogr : Z: (A K z

drs creke +°P°\°8‘( ) ¢ = ®P(RN) ( power s of X)
(i.e. any ACX ® Ag z)

Def Lot (RT) be a +wpological Space. Then
for any UET, us s colled ¢ closed ¢

—

Def L&t (xz) be 2 Topological space aud ACXK.

The interior of A ¢ e largest open sek
contaised 1n R, The closure of A s +he

e

Swolest  closed Set Containing A .

a -

Az et (A Ju Azal(A):= N S
vues g€t
UCA Acs



l?_e_@ Let X be a set asd B a collection of
SubSds of X 8. t.

DX =Rt

3) ¥ Bg’sz GB‘ thee for 26 rs,ngz' +here
s Bzep st XE B3 and B3< BB

Then t: {U: U= !Tslt B;: 4o any gub colection

i8ilier © B Y
|:sa "‘opalog), O)\x ard ,3 it colled o ba.su
of T (ond T is colled a Topoloy generated by p)

€9 The standard topology on JR is a Fopelogy
%ei\erwted by @ basi {b): abeirR |

D‘c,("' Let (x.z) be a "l’onlogica‘ Space owl

YCX. Then
Ty:= {Yau ! vetT}

15 a "'°P°"87 on Y oad called +he Svbspace
‘rbpol 037 on Y




Pef  Let (xT) and (Y,g) be topolgjcal
Jpaces, Then =Zxg : {UxV ' UEZ.VEs §
iIsa bogis & o topolegy on X xY.

This  Yopology 1S Ceodled ‘H\e product fo‘:"\bs;f
ot (X.?) avd (Y,6)

Def Let (x/Z) be a +opological Space and
(Xnd., O SL@uesce v X. We Say o Converges
o x £ for any open sebf U C X containtag
X, there s N20 st Zn EU Fr n?N,

c.§ - In 4he <rivial ToPD'b%y (X, T+ §¢,K {) ,
Qry SEgUeNCe ConueryeS to any point.

* I the discreke -l’opolog,,' any Seguenle does nst

Converge,

Def A topological gpace (%.2) is colled \Hawdordt

W for any X Y@R, +ere ore open geks Ux aad Uy
(2+4¢)




Confining X and 4 fespectively  s.t, Ux N Uy =&,

Prop  In a Hausdot#f Space, if thete /s o Limit
of a4 gegueace, It ;s unigue.

e.4 The +rined fupal.,gy 1S not Hausdor -+
The discrete topeloyy ¢ lHousdorft,

Def Lt (%.7) be & Topelogical space ard
Ac X. A Linizx point_ (= cluster point,
accumulodion point ) of A is o poirt AEX
S.t ary open Set Comtaining X contains o
point 1p A which 15 difleroat from &
~ Stondacd  topolegy

€3 (IR.Zua) , A= i.": : NEMN T | O s the Lwit pt
of A,

Deb Lek (X.€¢) be a Topelogicek space. A sot
ACX s compact if For any collections

of oper geks UIlie, st. AC Ui,

Here is & Lfiave Subcolectien U, -, Ui 1€ LU

N
st AC kU Ui,
2\



Prop  Ta OR", Tsed), a sef ACIR® s compact
i¥ and only & A s Closed awd bounded,

Def Let (%:6€) be a Fopological Space, A set
AC R s discomected ' there is & two
Open Seks U, VecXx st UnV=g UuV=A.
I# A 8 hot disCommected we€ Call it Conlectetl

-V - _ Vv

Def  Suppose (x2) ad (Y.¢) are TopodoQical Spaces
Then f: 0= Y 's  ConTinuous ¥,

F'LU) is open in X for any opes Sef
U nY

ELor S’V‘,Pgse -p “ a, T ) —) (Y' & ) ‘CS a CD““"l‘nqu
‘PW\C“';on . Then

D for any Closed s8¢ €Y  £(C) s clsed

2) for ary cowmpact sk ACK  R(A) s Compact

3) for any connected sef ACH £(A) is conaected

4) & f,a: XYy are Contiuous, ~+hen (4.39): lx‘X)‘)(YaY)
'S aJSo  Continuous .



e.3 (ropologists  Sine curve)
C= {lo.w) : $6 L4113 U T(x, 8ia%g) 1 z€lo.00]
A B
C s connected :
© A is comected  (execcite)
@ B s Comvected : B s the ima%e of
£: (0,00) = IRxIR L) = (2, Snk)
Since & s Continuous and  (0,e0) s C"MCC"BJ,
B s connected
@ AuB s comected ' Since GNy openr Seb
C'Dh‘l'aic\iué A |ntersects (3 (exercise),
Mere is no gpen sdbs U,V s €. ACU [B<V
ond  UNV = @ ;o AUB s connected.



