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f :X→ Y is continuous if
for anyx e-

X and e> o there

exists 8×70 such that

dxcx ,y) ox ⇒ dy (f k), fly)) c E

f :X→Y is uniformly continuous-
if for any e>0 there exist 8 >
suchthat

dxlx ,y) e d ⇒ dy (f Cx) , fly)) L E -

f uniformly continuous ⇒
f- is continuous

converse is false @× : IR→ R) .



theorem : 2

Xcompact metric space
f : X→ Y is a continuous

function . Then f is uniformly
continuous

,
i.e

. for any E>0

there exists8 > o such that

x ,yEX , dah,y) LS ⇒ d
,
Ifk) ,flyDee .

Proofs. Since f : X→ Y is

continuous
,
for any e >o and

XE X there exists § > 0 such

that

dfx ,y) <Sx ⇒ dylflxliffyll <42
Put U

.

-

- { y l dcx,y) EE } .
then { Ox ; a c- A } is an open



-
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cover of A. . Let x. , . - →Xm EX
be such that { Vai ; isi en} is
a finite sub cover . Let So =

vain §
.

.
.
Take of a Sea .

Let x c- X
.
Then x c- Ux

; ,
hence

dcx ,xi) - Fi
2

'

Let
ye K

such that dk
,g) es .

Then dcy ,xi) ed ly , x)talk ,xi) c

<Et Taxi a +Saiz s Tx i .
⇒ dylflxl , f exit) s Ets

dy (fly) , ffxi )) e 42
⇒ deffCal , fly 1)s dy tfk) , f Kil) t

dy ( ffxil , fly )) a E .

D8
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Let f be a function on

a topological space X .
Let

U = { U open X , flu = 03
be the family of all open
sets on which f restricts to 0 .

Then the union of all

elements in U is in U
,

i.e.
,
U contains a largest

element with respect to

the partial ordering given
by inclusion .
Therefore , there exists
the largest open net V



in X such that flu = o .

5

The complement X-V is

a closed set , which we call

the snippet of f and
denote by supp f .

Let X be a hausdorff space .

Denote by C.(X ) the set of all
continuous functions f : X →R

such that supp f is compact .

Claim : C.CX) iE .

f-EC. (X )
,
a e- pi

, af c- Co (X) ,

figC- C. (X)
UH - (supplflu supply )) x e U

,
xd wppff)

x et supp (g) , fat o , g Cx) = o ⇒



( ftg) Gl = fcxltgcx) -_ o
6

⇒ Itg) 10=0

supplftg) e Xiu = Supp supply)
\ /

compact
suppcflusuppcg) is compact
supportg) c supp (f) u supply)

t
closed compact

⇒ snppcftg) is compact .


