
 

Def Lee X be a set and z a collection of

subsets of X We say e is a topology on X
if
1 X X E Z

2 Ur Un E z Ui EZ

3 Ui lie C 2 Yo Vi ET

we say an element in Z is an open st

eg trivial topology 2 X X

discrete topology 2 p x power set of X

i.e any AC X AE 2

Def Let Xie be a topological space Then
for any ve e ve is called a closedset

Def let Xie be a topological space and ACK
The interior of A is the largest open set
containedin x The closure of A is the

smallest closed set containing A
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Def let X be a set and B a collection of

subsets of X s t

1 X BYpB

2 if Bi Bz EB then for XE B n Bz there

is Bz EB sit TCG Bs and Bz C Bon Bz

Then 22 U UI Ye Bi for any subcollection

Bilies C B
is a topology on X and B is called a basis
of 2 and e is called a topoloy generated p

Is The standardtopology on IR is a topology
generated by a basis aib a be IR 3

Def Let xie be a topological space and
Y C X Then

Ty Y R U VEE

is a topology on Y and called thesubspace

try on Y



Def Let Xie and 4,6 be topological
spaces Then B 2 6 U XV VEE VEG

is a basis for a topology on X XY

This topology is called theproducttopalogy
of X 2 and Y 6

Def Let lxiz be a topological space and
xn n a sequence in X we say sea converges

to x if for any open set w Cx containing
there is N 20 sit In E U for n N

i is

ed In the trivial topology X E 0 X 3

any sequence converges to any point

In the discrete topology any sequence does not

converge

Def A topological space Xie is called Hausdorff
if for any x y ex there are open sets Ux and Uy

Loc y



containing x and y respectively sit Wan Uy 0

Prep In a Hausdorff space if there is a limit
of a sequence it is unique

e.g The trivial topology is not Hausdorff
The discrete topology is Hausdorff

Def Let Xie be a topological space and
A C X A limit point cluster point
accumulation porIofa is a point KEX
sit any open set containing x contains a

point in A which is different from X

EG IR z
ystandard

topology

A I i n GIN O is the limit pe
of A

Def Let Xia be a topological space A set
A C X is compact if for any collections
of open sets vilies Sit A C le bi
there is a finite subcollection Win Vin C Evil
sit AC É Vik



Prof In Rn Zsed a set A Clr is compact
if and only if A is closed and bounded

Def Let IX 6 be a topological space A set

AC X is di

open sets u

if there is a two

Un V O UUV A

If A is not disconnected we call it connected

i
Def Suppose Xie and 4,6 are topological spaces
Then fix y is continuous if

f u is open in x for any open set

u in Y

Prep Suppose f X z Y G is a continuous

function Then

1 for any closed set C Cy f c is closed

2 for any compact set A C X fla is compact
3 for any connected set A CX FLA is connected
4 If f g x y are continuous then f g Xxx YN

is also continuous



e.g topologist's sine curve

C lo y YG C 41 3 U N sin RE 0 x

A B

C is connected

A is connected exercise

B is connected B is the image of

f 0 x Rx IR f x ol sin
since f is continuous and 10 x is connected
B is connected
AUB is connected since any open set

containing A intersects B exercise
there is no open sets U V sit ACU Bev

and Unu 20 1 AUB is connected


