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Q1
) I HW 7

.
Q 6) Let IX. d) and ( Y

, P ) be  metric  spaces  such that

14
.

P ) is  complete .

Show  that every uniformly continuous  map

5- :

E
,

EX - s Y extends  to a  uniformly continuous  
map

F : E → Y
.

10

Pf ) Given 5 : E  →  Y
,

define F : E  → Y by Fl x ) = him fkn )
,

where X = things Xn  for  some  sequence l Xn ) E E
. Showing F  is  well . defined :

① Existence  of an ) :
.

a

.

x EE
.

thing fkn ) exists  : I Xn ) converges  in X ⇒ l Xn ) :

Cauchy sequence

⇒

Hl
xn )) :

Cauchy sequence (i  f is  uniformly continuous .

)

⇒ then ) ) converges . .

t
.

'

Y is complete )

Independent of the choice  of Hn ) :

Suppose X =

hinfsxn-hkfoxn.mn2km
Consider

Zm
{ I ?.

,

z
,

which is  also  a Cauchy sequence in X
.

m Im

in him fkn ) = hints fkn ) = hints Skin ) ( i  Hn )
.

Hi ) are  subsequences  of Enl )

:
.

F  is  well - defined
.



Showing F  extends f :  For  
any

×  E E
,

take Xn±×  %r  any
NEW

.

: . Flx ) = hinyatlxi  =  flx )
.

Showing F  is  uniformly continuous : Given E >  0
, by uniform  continuity of -5

,

~  ~

there exists S > 0 such that for
 any x.  ×

'

EE
with dlxx '

) < 8
,  then PHH.tk 'D <

£
Choose 8 '

' = Es > 0 's

given
 any

z
,

z
'

e E  with dlz
, E) < S

,

let z=hMhs×n  and z

'=nkkhs×'mfor  some ( Xn )
,

l X 'm ) E E
.

There exists N E IN such that for  all mm 2N ,

{
dlz

,
 xn ) < 8

dlz ',xhd<8

.

'

,
dlxn

,
xn 'dEdlxn,

zltdlzz '

) +dlzixm) ( 38=8

i. Ptslxnflxn 'D< £
.

Taking m
,

h  →  a
: PIFK )

. Flx
'

) ) E E < E
.

!
.

F is uniformly continuous .



Q2
) ( HW ? Q to ) Show that

{ Xty 4=0 is  solvable near Cx ,  y
'  ' o

EUR2

,
Hell )

.

y
- X

-

= 0.015

Sol ) Define Io :

HE
→ IR

'

by Io  = I +  I
,  where It x.  

y )
= L E. Hip

,
E. Kip ) = I y

"

,  
- xD

.

ApplyingPerturbation  of Identity to 8 : heed to construct r > O such that

Flaws :(BIO )
, 'll'll!-74122

.Holtis  a  contraction . By ElectricNote 3
. P .

8 ]
,

forany
Cx .

.
 y , )

.
Kaya ) E BIO )

,HIHi
,
 y ,

) - Elk
.
 HEMHlxhy , )

- lxz.Y.lk
,  where

M =

her ItEEF  asdo -ftp.ttzxitofezr4rti-T
G-

Choose r= Tt : ME 2 . -4 .off =ITCl
.

Hence-2¥,  . ,

is  a  contraction
.

By Perturbation  of Identity ,

Bex ) =  
y is  solvable  for  

any y e
BITE

 lol )
,

where

12=4 - M ) r >

k¥4
> Tb

.

In particular ,
10

,

0.015
) E Fr lol

.

{
Xt  44=0 is  solvable for thx .  Y ) Hz EI

.

.

"

.

y
- X

'

= 0.015


