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MA 509 - REAL ANALYSIS- LEC-UREI.BZ
Then . 4. it If I is a cont . mapping of a apt .

x into IRK
,
then f-CX ) is closed and

bounded . Thus
,
I is bounded .

Proof : - By the previous theorem, ICX) is a
cpt . subset of IRK . Hence by Heine - Borel
theorem, FCX ) is closed and bounded .

Hence ICX ) is bounded .

⇒

Thm.4.ly Suppose f is a cont . real -valued
function on a Cpt - m - s - X

,
and

M= sup (fcp)) ,
m = infffcp)

,)
PEX PEX '

then F pts . p, QE X s Fcp) -- M , fcq)=m .

Proof : By thepro - then ; f-CX) is closed and
bounded subset of IR . Hence by Then

.

2- 16 ( Lec . 131
M -- sup HC IE f-CX )
m = int Cfc X ) ) E f CX )

.

Thm3 Suppose f- is a cont - l - I mapping of
a Cpt - th - s . X onto a m - S - X . Then the

--

inverse mapping f
- i defined on Y is a

continuous function on f .



Proof : - Claim : For every open X of X ,
f-CV) is opening Y .

To that end
,
fix an open set V in X .

Then VC is a closed subset of got . M - s - X
,hence VC is apt .

But then by Then - 4 - it
,
FCV ' ) is apt . subset

of T
,
hence closed .

But f is l - I & onto - Hence

f- (ve ) = few)c
Let ye f- CVC ) # F ! x. C-Ve t fenty .

Also
,
KIEV =) tense ) so that fcnye five ) .Seo few e) c- few)

'
. Similarly show fore ) efcve).

⇒ fer ) is open in 4 .

⇒ f -I :X → x is cont . any .

UNIFORM CONTINUITY

Let f be a mapping from a metric space
into a metric space T. Then f is said to
be uniformly continuous on X if for every
E> o

, F S ro t whenever dxcp, g) as
for any p ,qE X , we have dy (ftp.fcql ) se .

÷i÷÷÷±:¥÷÷÷÷:



Differences between uniform fcnkn

continuity & continuity
. .① Uni f - cont . is a property '

s
.

s

of a function on a set
,

fenner is
unit - cont . onwhereas cont . can be defined at co,-7

a single point .

In unit -contr,② G is a function of only e
,
whereas in cont;S is a function of both e & the point where

it is continuous .
* Uniformly continuous function is continuous
Thm-e Let f be a coat - mapping of a
compact m -s - X into a m - s . Y .

Then f is

uniformly continuous on X .

Proof: Given e > o
,
f cont . implies that

associated to apt - p EX , F Bcp ) >02
off X

,dxcpsq1c4cp3efdyCfcp3fcq7kEz-x@LetJcp7-fqexidxCp.q) a totem } .

Note that p e-Jcp) . Hence pig, where pexforms an open cover of X .

Since X is apt - , F pi , Pa , . - -spin inX t

X C Jcp .) UTC pm u . . . . UTCpm ) .
- *④

Now let 8 = Iz min { 4C pi ) , Kepa) ; - - , 011pm ) } .



Then 870 .

Now we show unit . cont - of f- on X .

Let q, p EX z d
, Cp , q) CS . By

Fm ,
I SM Ent p ETCpm) so that

dxcp, pm) stolepm) .
Also
,
dxcq

, pm) E dxcp , tdxcp, pm)
< St Iole pm) Edc pm ) .

Hence by ⑦ ,

dy (ftp.fcq) E dy ( ftp.fcpmiltdycfcq ) , ftp.n7)
< Ez + Ez = E .

⇒ f is u re . on X . ④

Tnm-4.is Let E be a non- compact set in By
Then '

-

⑨ F a cont - fn . on E which is not bounded .

⑤ 7 a cont - and bold - fin
. on E which has no

maximum .

In addition to the above hypotheses, let
E be bounded .

Then
,

⑤ F a cont - fin . on E which is not ur e .


