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Notation Throughout the tutorial
,

I X
,

d ) is  a ( not necessarily complete)

metric  space  with metric d
. E.F EX are non emptysubsets .



Q1) I Ex 6
,

Q4) Cal Show that ETF = EUI holds
.

(b) Show that En F  = ETE does NOT hold in general .

Soll lat EI Note that f ¥IIE us { FEE ,

- s Eu E  EEE

I ⇒ E. F  are  closed in Eu F- is  closed
.

Therefore
,

Eu F  E Eu F  → ETF  E Eu F
.

(b) Consider ( X. d) = ( R
,

lol ) i E  = ( O
,

I ) : F  = C 1,2 )
.

Then LHS = E n E  = To ,  Dna , 21=523

RHS = ETE
 

= Enzi  
= To  = A

i
.

LHS F RHS
.



Q2
) ( Ex

. 6. Q 5) Recall the distance function  to E
.

Pe :

IX.
d) → IR

defined as Pek ) = dlx
,

E ) :  =  

infestHit
) )

.

I See Lecture note 82.2 )

Show that E = Exe Xl de x. E) =  o }
.

Sol ) Let A  = I x ex Id ix. E) = 03
. Showing A  is  closed :

For  
my sequence Hn ) EA such that Lifes Xn=X

, by continuity of pie
,

dlx , E) = linmdlxn , E ) = O I since XuEE)
.

c

'

.  x EA
,

hence A  is closed

I E ] Note that EEA
.

As A  is  closed
,

EEA
.

[ I ] Given  x EA
.

for  any
n EIN

, iznfeldlx.at Ctn in > there exists ZNEE

such that dcx
,  za ) Lt

.

.

.

. HIS d IX.  Zn ) = O
. Hence His Zn  

=  X ,  i.  e .  x  E E
.



Q 3)I Ex 6
,

Q 6.7) Assume E * to
.

Ca ) Show that E= XVXTE )

(b) Hence
.

show
that E is  the largest open set contained in E

,

ie
.

① E is an open subset of E
.For

 
any open subset G E E

,

then G E E
.

Sol ) I at IE ] Given z EE
.

Hence then exists p > 0 such thatByz) E E
.

Suppose on  the contrary Z  EXTE
,

then there exists  a  sequence I Xn ) E HE

such that him Xn  = Z
.

Hence there exists N E IN such thatdlxmzkp
.

'

. XNE Bp#) E E
.

This  is  a  contradiction
.

c

'

,
Z  E XITXEI )

.

I ⇒ Given  ye XVXIET
, suppose  on  the contrary y IE E

.

Then for  my n  E IN
, Bialy ) Cf E

.
Hence there exists Zn E Bialy )

such that Zn ¢ E
.

.

'

.

Litho Zn -

- Y ,
hence YEXTE

,
contradiction

(b) ① Since XTE is  dosed
,

E = XV FEI is  open .

④ Given
open GE EmsXl G z XIEZXTE

→ G = Xl I Xl G) = XVXTG ) EXVXTE ) = Ems G E E
.

I since HG  is  closed )


