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Question 3 Define f IR IR by

f x cos cos x

for all x EIR Show that the equation
x cos cos x has a unique solution







Question 4 An evil wizard has trapped you

In order to escape you must show that

a series of the form Effel converges

uniformly on some domain D E IR

Which theorem should you use

Choose one

A Intermediate Value Theorem

B Contraction Mapping Principle

C
p series converge p 1



D.WeierstrassM test

Question5 The wizard is enraged by your

unanimous and correct answer He challenges

you again In order to defeat the wizard

you must show that an equation

of the form

f x x 0

has a unique solution Which theorem

should you use

Choose one

A Intermediate Value Theorem



B Mean Value Theorem

CContractionmappingprincipled

D Weierstrass M test

Question 6 The wizard defeated falls to

his knees His fake beard falls off and you

realize that the wizard is actually your

best friend John in disguise He was

just pulling a harmless prank

What have you done

In order to atone you must

ace the following true or false



Quiz

TRUE or FALSE

f differentiable f continuous

Question 7 TRUE or

FDLE
f continuous f differentiable

Question 8 TRUE or FALOSE
If fn f then for f

assuming f and f are differentiable

Question 9 UEor FALSE

Continuous Integrable
on a b on a b



Question 10 TRUE or FALOSE
Integrable Continuous
on a b on a b

Question 11 TRUE or FALSE
Complete Compact

QuestionI.IR orFALSE

Compact Complete

Question 13 T UE or FALSE
Every convergent
sequence in every
metric space

converges

Congratulations You have atoned for

your misdoings against John Unfortunately



he has already blocked you

Question 14 Working in thecategoryof

general metric spaces draw a Venn

diagram with the categories convergent

sequences Cauchy sequences and

bounded sequences



Question 15 Eor FALSE

For any map f IR IR and any real

numbers so 01 x on we have

Efcog sci sci i foci a sci i

Question 15 Using the metric

d f g f fax good doc

on CTO 1 is the set

FE CTO 1 I fink 1 Face to 1

compact

Solution NO because not closed



fnco 1 KETO I then

for f fax 1 Voc

but f X

Question 17 TORUE or FALSE

sup fix 59 fasas

KED

Question 18 RUEor FALSE

inf Ifca if fasas
KED

Question 19 TRUE or FALOSE
Contractions may be

discontinuous



Question 20

prove that costs l x has a unique solution see I

Solution Mean Value THM Let excy 1

By MVT tE say s.t.fi fy f t

sin t

KI.IT tsinel

But sin is increasing on 1

sin

1

221.5
K I isinitifsinctlesi.nl



lcosia coscyllesff.la yl

CONCLUSION cos is a contraction

on I with constant sin I

Now to see cos is not a contraction on

O IT

WI XE 0,1 xo yot O IT s.to

cos xol coslyol loco yol

Let Xf 10,1 Let no E Then

him
cos E cosly

Yo E IF
sin E 1

derivative



him
cost costyol 1

40 E FYI
Salient point For yokE close to E
we have 1kt x

lost costyo

Question 21 X1 Yol





Question 22 fill in the blank

For a metric space M M is covering

compact M is

sequentially compact

Question 23
ball

d fig sup fases gases
Eta b





Question 24







Question 25 The continuous image of a

compact set is Compact
Question 25 Make a Venn diagram with

the categories complete closed bounded

compact



closed

complete
ᵈ

Advice for the exam

Get practice with

Compact sets

Contractions the Contraction Mapping
Principle

The Mean Value Theorem

Proving a map of metric spaces is continuous



Proving things about integrals

FROM THE DEFINITION

Question 27 Let M R with the metric

d Ii Jan 4nd

Let K EIR not y 1

Is k compact Consider the open

cover B 8 E 0

of K Find a finite subcover


