
 

problem3tt
Prove any an C IR has a monotonic subsequence

prooff l Assume I Am with no least term

Let K 1 so Ank Am

Since Ania does not have a least term
I K2 Ki Sit Anis Anka

Similarly If Ks Kz ki sit Ahk Anka Anks

So Ania has a subsequence Anise that

is decreasing and it is also a subsequence

of an
4 Assume every Ark has a least term

Let h Sit Ah Ean t n c IN

Let m s t Anz E Ain t n n

Let Ns s't Ans Ean V n Nz

As a result Ah E Anz E Anz S a



Problem4is
f E E fix x t XE E

Prove f is uniformly continuous for any E

proof let E O Let 8 E

if dlx.gl O DCfan fyi
dix y s F E

Problem

f E E continuous one to one onto

E compact f E E continuous

prooff Recall that f continuous

f I U't is open for any U open
So we want to show that

ft 141 is open forany U open



Since f is one to one open

ft U flu
Indeed FIU YEE f fix forsome HEU

ft U fyEE fly C U

Let ye cut fly C U

f fly L C flu
Let ye full for some X C U

f4yI fYfcxH x C U

y c If't Ul

Let U C E open then it is closed
Since VT C E closed

E B compact
it is compact

flit is also compact
flit is closed in E

one to one onto



oneY one fonto
Since flu Iftu E

flag is dosed

flu is open a

Example
x y XIII lay cool

0 Ky 10.0

is continuous at 10,0

proof Let E o IX ko and lyKor

IEFytf H.in gl
1 tk
lykE if f E



121 fix y fx Cray t o.o

0 Ky 10,0

k
l l E

c o i fI l II r

problem4USCE 5 9 XES x is a cluster

point of SS
f St E E complete
f is uniformly continuous

Prove f can be extended to E and

result in a continuous function



proof Let C C 5 since c is a

cluster pointof S t n C IN 7 SNES

St dlc.sn In then Sn c

To show fun find f Sn we need to

show f Isn is Cauchy since E is

complete
Let E 0 since f is continuous

I 8 0 sit

dlsn.sn so sdfflSn1 fcsm11sE
Let N I if m n s N then

dlsm.sn EdlX Sm1tdlkSn1
mt ht s Iz I of

dlflsml.fi Snl Is E

Thus fish is Cauchy So 7 find EE
such that claims f isnt fix E is complex

fix can be extended to E



Now we want to show that the extended

f is uniformly continuous in E We need to

cover three cases below

Cases 5 0 Then f f and E S

Sina f is uniformly continuous in S So

does f
Case 5 has only one element Let 5 14
Let Sn c as proved before fish is

Cauchy By construction we know that fish
I

feel So f is continuous at C

So let E o I 8 o s't d l x c so
I 1

II fix fees s E

On the otherhand since f is uniformly continuous
in S I 82 o sit dlx.gl C Tz xYES
defines fyi oh

Now select D min f di di Hay E E



oh x g er di fin fig I c E it
x y ES CE deft fly I di f in f take
if Y c

Cased 5 has at least two element

Let fix tiny foam fig Lima fibril
Let E 0 since flex Lima f canI
7 N o s t n s N d f an f can1
Let d x am th this is equivalent to
7 a Nt o s't d IX an of dtftxi.fianKG
Similarly since f cyl Lima fCbn
7 oh 270 sit Icy bn coz dlftyi.fibn c

Since f is uniformly continuous in S
7 83 0 sit Ilan bn cos dlffan fibril cE
Now select F min f8 8 533 then Nff
N Ni N Nz NY



dix an I c r tu c tu r

dly bn or Tv if oh

dixy r dian bnkdlan.xttdtxyttdly.ba
fu t Tt fu
E It Is
03

dlftxs.ftyskdlfttxs.fcanbtdlfcanl.fibn
d I fCbn fly
t Ez t E

Thus f is uniformly continuous in E


