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Questionn 1

13.6.17 Let C[0,1] consist of the continuous functions on [0, 1] and furnished with the metric

d(f,9) /If (t)] dt.
T )=/0 £ (t) dt

Define T": C[0,1] — R by

Is T' continuous?



&u,eS"' o -

13.6.16 Let C'[a, b] consist of the continuously differentiable functions on [a,b]. Define for f, g € C*[a, b]
e _ / _
d\f,g) = max |F(t)=g(d)| + max (f#) =g (@l

(a) Prove that d is a metric.

(b) Let D : C'[a,b] — C[a,b] be defined by D(f) = f'. Prove that D is continuous. (Here, as usual, C[a, b]
has the sup metric.)












QweS‘h‘on 3: Define F: R —R ‘97
£(x) = COS(COS(J&))

for all xeR. Show that the e_?uocffon,

X = cos(cos(®) has o unigue so/lutrosr.










Duestion 4 An evil wizard has trapped you.

In order to escape, you must show that

wsates of the form T 90 convenges

\Ani‘Formly on some demain DER.

Weh theorem should you use?
(ChOoSe on_e,)

A. Lntermediate Value Theorem
8. COn‘('r‘acﬁ'ovL Motffmj Pl‘mcf’a/-e

C p—sefics converge Cp>z)



D. Weierstrass M -test

&q,eS'l'ion, S: The M/ital‘o( = enrajeJ LY your

unanimeus (and correct) answen. He c hallenges
you agan. Tn order to defarl the wizard,
v ou musT show that an eguat ior-
of the form

o) -x =0
has a unigue solution. Which theorew
should you use

( Choose one. )

/4> Tntermediate Valne Theorem




2)/\46(1&’1 Value Theorem
C) COVI’ILMCf‘ioﬂ Maf}bﬁzg Pl‘z'ncz’/s/e
p) Weirstrass M-TesT

(Question. S The witard, defeated, falls +o

s knees. His Fake beard falls of f arol you
realize Fhat +he wirard = qcf'u,a//)/ youl
best ﬁmemc\) TOhnj in o4is<1w'sef. He was

Just pulling o harmless prank .
What have Y ou done ?
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1 n 9!‘0{@" ‘I‘O Ot'/‘on.e/ YO‘A muS'f'

Q Ce ‘H’I-Q ‘FOHOW:'nj frue or -Fa/S'e
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or FALSE

‘F oli'”:eren-l-fqbk = ‘F continusus

Question ?TKU_E or FALSE

-F Cco V\'l'l'*\uO\LS => 'F‘ Olf {\'Fe r<en +|'Ol S IQ

Question § TK LL;_- or FALSE

Uune 'rofm f

If f,5F, then £ty fr
(aSSu m:‘{y 'E avwl ‘I[' ore dif?@f@ﬂﬁ‘dé/e).

Question 9 TKLLE or FA[_SE

CO n‘l‘;uuws d;‘>
on [a,b]

T n+§7 rable

on  [ab]



Question 1D TKLLE or FAZ_SE

-1

_:n’l'aymlole => (o ntnuous
on ~[xb] on Ceb]

qustin |t TRUE or FALSE

Comple& => Compact
@ueS'l‘c'on K TK U—TE or FALS E

Cowm P act =P Co mp leT<e

Question BTK LLE or FAL S -

Ever Y Convery enf”

seq_uewcc in Query
wehric Space
canverjas

Conﬁrq'fu,lod'[okg‘? }/ﬂu ‘ww»e atoned 7[0/‘

your N:Sdo:'njs ﬁtjac‘nS‘IL John. UV\J:Of‘[‘una'f‘e(r,



he hag qlreaa[y blo ckced you.

fQuestion 1.4 WOrk«‘(lg in ‘I:Ae—ﬁd#-?%—ef———

Seneml me‘h‘.’c sracesl O(I‘au/cz_ Venn

oliaﬁf‘qm lUiH\ H\e cafejor.'&s “Com/erjen"'

)

C )
@?_uencesv Cauchy §e$u~encesj a/ml

/

“L ounded Sequonces K



(uestion 1.5: TRUE or FAL SHE

For any map ‘F=IR — R, and any rea [

nMW\bérS JCOSDC,é?C.-._f'“éJ‘n} we half-e.

n n
._Z‘)C(aci)(l;—x'._') < Z IF(;('.) , (o=, ).

.-
1 <|

&\LQ_S'I(:'O;L 16" MSin3 the mefrc

Ol(ﬁ,j) = L' ['Fc.x) -\9Ca=)l dx

on. C[LO, i]) is the set

X—:%\'FE_ CEQ):L] ll'F(x)[(i Va e Co, ;{_J}

CthchT?



SE
17. TRUE or FAL
Qu_eS'hovl : 5

Sup chx)l;/“f d /

<E D
XED

SE
18. TRUE or FAL
@\Leg*ioﬂ :

H 'Fc;c)
nf [fon] ¢ [inf fon)

<E D
xeD

NE
19: TK(/(.E or FAL
Q uwes tiot

Le
Contractions ﬂ/w?(

discontinuous .



A uestion 2 0O: .

13.9.3 Show that the function f(z) = cosz is a contraction mapping on [1/2, 1] but is not a contraction map on
[0,7].

prove that oS(>)= 2 has a unigue Solufion x €[z, I].






Ques‘h'on 2.1 :

13.12.1 Show that every closed subset of a compact set is also compact.







Question 22:Fll in the blank..

FO" a mef'r.'c Srac.e M/ /Vl S covering

COW\FaC,',‘ /Vl ‘S

56(7_(4011“:«,[[7 CamIoac'['.

Euestion 23:
bal

aQ
13.12.8 Show that the unit sphere-in Ca, b, that is, the set
{f €Cla,b]:|f(z)| <1, z€la,b]}

is not compact. (USQ SMP VV\'Q-TY‘('C. )






@ wes TiorL Zﬁ“

13.12.9 Show that if K is a compact subset of a metric space (X, d), then for any x € X there is a point k£ € K so
that
d(k,z) = inf{d(z,y) : y € K}.
Show that if K is not compact, but merely closed, this would not necessarily be true. If K is complete but
not compact, is this always true?
SEE NOoTE 359









Qwes'h'on 2.5: The- continuows fmaje 07C Q

CoqucT sef is..

Question 26 : Make a Vewn o(ioyram with

the ccd‘ej orces ((comfle:fe," “closed,” “bounaleaé"

“com Pac‘l’,\'



Advice tor the exam:

Get Pracﬂce with:
LDCoquc'f sefs

LP COYI"’I‘&C{TOI’IS /H\e Corifpact ron /Vlanhyf,
Principle

b The Mean Value Theo rem

LPProVing a mMap o’F W\e:i'r(c spaces IS confinygoyS



by Fr\ov;vy 'H'lfvys about im‘gm/ S
YROM THE Det TN/ T rron

Question 27+ Let M=R™ with the metrie
4(5), G =Joemmcpm

let K= 2(;:)61121 I Zo't o™ 51.}.

Ts K compact? Cousider the open

cover i%((é)) [5,703
o K. Find @ Lincte subco ver




