
Continovsmaps
'

Kil ) ,
Hiv)

topological spaces

f :X→ y
f

Iis7L±§,x.EX if for any Eko)

neighborhood N of
f-Go) , f-

'

CN ) is a neighborhood
of × . .

f :X→
'f is a continuous

map if it is continuous at

all x c-X .



Claim .
f- a X → Y is

Z

continuous if and only if for any

open set Vc Y ,
f-
'

w )
is open .

Proof Assume that f
-

is continuous .
Let V be an

open set in Y
. If V n f (x) = 0 ,

f-
'

fr) =p is open .

If U n f CX) is not empty ,

f-
'

Iv) = { xex I feel c- V } is

not empty . If x e f
' '

(V)
,
fix)

is inV . V is an open neighborhood
of FG) <z f is continuous at

× <z f-
'

(V ) is a neighborhood of x



f-
'

(V) is a neighborhood
3

of any of its points <z

f-
'

(V) is open .

-

Assume that f satisfies

! open
in Y <z f-

'

IV) is

open in X for all V eV.

Let x c- X .

Let N be a

neighborhood of f Cx) .
Then

there exists open
set V such

that

III 's Yasin ,
open

<z f-
'

(N) is a neighborhood of x
.



f- is continuous af x .

4

TH

Cadegoiyoftopal
space
objects - topological spaces
morphisms - continuousmaps

- identity map is continuous

- composition of continuous

maps is continuous

pts y-9z
-

g.of



Exercises? 5

! If (X ,
d
, I and CY

, dy )
are two metric spaces
f :X ! Y is continuous

at X
.
if for any E 70

there exists9 > o such that

dcxo
,x) s 8

! dlflxo) ,fads E
.

② If Y has chaos topology
any map f :

X →y

is continuous .

③ (X ,
U) topological space

Ya X subset
v -

- { unY l U ← U }
is a topology onY .

- io"¥ onY



6

compacts
X topological space
Ya X subset . U family
of open sets in X

.

U is

anopof Y if
Y c U U

U EU

^

A set C is compact
if any open cover of C
has a finite sub cover .

-_

( ine . if U is an open cover

there exists a finite subset

of U such that F is

a cover) .



7

Leung . Let C be a

compact subset of X and
Zac a closed set in X

.

Then Z is also compact -
Proof : Let U be an open
cover of 2

.
Then X -Z is

open
'

n' = U u f x -z} is

a cover of C
.

com
IF

,
has

a finite sub cover -Faf C .
If F is a subset of U

it is a subcover ofU which covers

C <z covers Z . If F contains



F- =# nu ) u { X - z }
8

C c U U u (x -z)
U e f n U'

<z z c U U
U c-F nu

<z Inn is a finite open
cover of Z

.

Hence Z

is compact . 124

Example .

X equipped
with chaos topology -

Any subset of X is

compact .


