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Solution Recall that E EUDE

But E 0 So E JUDE 2E

Question 2 show that E DE

Solution Recall that E E But 2E

So E DE

Question Is it true that JEEE

Solution Let f EZE Then DE E so FEE
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Question 4 Is E open

Solution No Since E open iff E E but

E while E



Question 5 Is E closed

Solution No Since E closed iff E E But
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Solution Yes Let KE E For new let
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Question 7 Is E open

Solution No E open iff E E But E

while E 0

Question 8 Is E closed

Solution Yes Assume for contradiction not

Then a sequence x EE converging

to some x Ely E i.e x is a bounded

but non Cauchy sequence and son x



But Cauchy Convergence So x is bounded

and non convergent Since x is bounded S lim sup
x

and I liminfe are well defined real number

Since x is non convergent S I But it is a

general fact that 57 I So S I 5 Iso

Let km and see be subsequences of a converging
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such that Ksk implies 1am S
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act is not Cauchy for all k max K N

contradicting our assumption that ate E
Question 9 Is lol E open
Solution Yes For he is closed
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Still using the supremum metric d is h open
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Solution No Let y E Ea Es 199
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Question 12 We can also equip le with the

metric day E.lk yet Let y ela
be a sequence Let y Ele Show that
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Solution Assume
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Equip MTO 1 with the sup metric

dlf g fans goal fg EM 0,1

Is CTO 1 a closed subset of MTO 1

Solution Yes Convergence in MTO 1

corresponds

to uniform convergence The uniform

limit of continuous maps is again continuous

Question 14 Is CEO 1 open

Solution No
10 4

a

d
10,01 19,01 9901 11,01



1 K 0

false axes is in MEO I n and

fn zero map but zero map is in CTO 1

Question 15 In Question 9 we saw that

lol E is an open subset of le where

E Cauchy sequences lo Equities

and do is topologizedby the metric

disc y sup loan yall Kayelo
NEIN

Find an explicit point at la E as well

as an explicit real number O such that

Belx lol E



Solution Let x 1 1,1 1 Let
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y is not Cauchy Hence yelo IE

Question 15 EOR FALSE

If X d is a metric space then UEX is

open if and only if 40 4



Question 17 TRUE OR FALS

Let UEX be open and let x EU

Then for every ESO there is some ye Xia

such that y Be x

Question 18 Let an EX be a sequence of

points converging to some KE EE X Assume

sin XIE for all In We can conclude that
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Question 19 UEOR FALSE

If X d is a metric space then UEX is

open if and only if Un2U

Question 20 A subset U EX is open if

and only if X IU is closed

Question 21 A subset U EX is closed if

and only if X IU is open

Question 22 TRUE OR FALSE

Jeff is a great TA

Question 23



Solution Assume fu is a uniformly

convergent sequence of continuous functions

Then f uniform limit of f n exists and is

continous So the EVT asserts that ME Rt
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sup fulsy fix 3 1
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proving the uniform boundedness condition

To see that the statementdoes not hold for pointwise
convergence let a b 0,1 with

fn x min nx



Question 24 A union ofopen sets is open
Question 25

Solution M test

101 1 E
and E converges as a p series

So the series converges uniformly

Question 25 Let p EIR The series

7 Ep Fpt

converges if and only if P 1



Question 27 TRUE ORFALSED
If fn f pointwise then for f

uniformly

Question 28 RUE OR FALSE

If fn f uniformly then fn f

pointwise

Question 29 E OR FALSE

If fn f pointwise and for g

uniformly then f g



Question 30

Solution First look at pointwise convergence

easier
direct substitution

but time 0
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king on

21 1 If not even defined for n

odd So neg ONE

last him Ian 1

Now look at uniform convergence
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Choose a large such that n N
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CONCLUSION OCRCI

we have Ifn 0 on E R R

For let 70 Let Roo and 14 112 11

Then 1 1 In pate

11 2 1
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So choose N large sit n3N implies
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Question 31

Solution Start with pointwise
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to

NO CONVERGENCE

Now uniform convergence

BEST CASE SCENARIO

fn 0 uniformly on O o

Let 70 Let ocacto and let out a b

THEN a e of 22 e
hx

62 e 0

So choose N large s.t.nu implies



b é E Then n N implies

x é of E xE a b

CONCLUSION Vocact
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Next n'facsy SOLUTION
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Question 32 Show that the geometric

series Eon does not converge
uniformly on 1 1

Solution In general the uniform convergence

of E false implies for 0

So it suffices to show that

x 0 on C 1 1

Let and let NEIN Note that

If V 1 So for some xoE 0,1

we have 12 1

So
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Σ

So x 0 on 1,1

which implies E does not converge

uniformly on 1 1



Question 33

Solution Sorry no time to

write up a solution

Question 34 Prove or find a counter

example If fa f and gang
then the product functions



fn x gal c converge uniformly to

fax glad

Solution This one's all on you


