@ Tagsloag of the Louples Hane (i) ©

ngg_n; ™he \\Jropo(oga" o ova: s Phe 0 Nlecton
ogr m_f_&ﬁ 5@} ogr Emﬁ& M g?\x, 7»\& Su‘ra\&Qc)} o%
J\‘D‘{DOSD%VB \\s WQ QMV\&&QX&@}&% ﬁ’ gywcvgyme
v eems ov the oy Sd&,

e Turns pub— Mamy robiovs relclrd to (VAN SR ARALE o
helley concephoalized when Q%PrQSQQ'OP wm termg
oF opev eele. The mosT (V\«QOVJraﬁ (ncept 1L
(QM@»CX”MS};

o The cent ro WDHQW\ ot M
o delerminh when o awoxmmfuo‘u\ cchewe
ik och &\\/a (o AN Qv%ivtvd SR T me
&??OX(;\'\A‘MC@ m\(\c{\‘ Wi S\)WDBSQCJ {‘\)
Oﬂpmm;t&oﬁ%?\ Tov exawple CDM\suTQri com

ovu\zg %QMQNJW @W\DXWQMMQ o go[\nk/&u\(

6% QQ{,\)GL{‘[OV\%) DD how Ao You c\d*wm[we
Phe pvmericy 1¢ orrect 2 The Batic QL&)L%\Q
D&\ yv\agl-\/\ D\V\a)gd% 0 provk Jg’we &W)VDXW\G@{‘/NOU\

Sequenc? het @ ww&g&d &l )o\dafw Q-
j‘& j_lﬂ\j 5 AN

Lo EVARM %\JM@%&)QM@ . and Prove 4
exod 50[\7(\100\.

ahewah Lal CU\Q( (v}it (



“ W  bedt Q*'P{Q“eib o perue of
O&‘SS}LS SL\’Q' QX\N‘QSSQ(& &\TQPBK()%ILL((? z(‘

@ DQ’QK‘ A seb O<tl QW‘R\ s I “l'%

Vze© A e>0 s\ Be(%ge.(}‘
2 O there & @ o)) ot radiut €0

) FD\r ?,\'Q,Va |
ot % which 18 @lsy M O

contere d
Asd Ecl (o ) W Ao v E <O Yev
Sowme og)e,vx SQJY @3@ " Q\ose& SQ;\TS orQ ﬂke
o\se,»'\ QG}SV

(o W\\P(QW/\&* 6%
lese © <& complemend <3zl 2 eﬁ@%

JWAOR O -UMORS QA O $inte MJFWSQL{TIBM o}
o pon gols are opeN.
OO-\FV\:*Q‘(SQL%\O\/\( QV\A WQM\TQ un) OUl DJ(

losed se¥s are Josed.
Pﬁ De MM%QW\
\J) ¢ ¢ Q
Uo% Ea)® Q SN (.QEQ = ko)‘ t.

QW\W Chetk on Eok"\&\*’d)?—] <R, 4»0



DePn @: A ne&%h‘oov\woc& (nohd) of o \Doer z 18
QY OpM ot which cntaine %,

A ddeled nbhd oF 7, s o L S
Whewe Q’W‘ IS QN OfRM sof LomL&M)wl 2.

W) ()mve L and #=omphy ¥ ang The ov\\\%

Qe/ S (MW(}\ (A \soﬂfl OPQM wac& c/ oxmﬂ

DLQV\@: '\\HV\ %W\::tb C%y\”')zoB IS} V€,>D
= “a
3N st 2N D JEE\4E

D@ ?\bfw;zms% W Vesy 3 550 sl

% j2-2045 ond 222, thu |§E-L1<E
Simce |E.-2<E <= 7, € (Z) we say

N\

En‘——b 2\) \gf PWQ Qe%»\)QV‘CQ EV\ ISNBVQ/\'A‘UQ\\V};
MR Qvery Ao of 2o !

Y)Y — L f Qﬁr\’%wn% z P smallsrand

E> 2,

SM&\S‘Q,V\ 6& JY\‘-’ V\Ufya\( O-e % ‘Y‘DVLQQ s\‘@y\ \ogg\,
awd XQSQ\r +D L



(o Typealy 8y wob debued ab 2, 5 @
* %W*?{ H it defied o A2 QO)

ﬂl—_ﬁ@: MW\ R%\ = | (ﬁ \;DV‘ va& &Qig,\:ch
2%,
hn $E = L

have
_Zv\—‘>zo\(Eﬂ'zzhxwQ H—>A

W)&@t T o limid ob a 50U MR o Sonctiou

N CSY N\D&Jf

. T onm@ue (There wn b {
oushs [ theu maue o i)
T_h_i\' @'- ]LW\ Q(%w\% vab =o§\LM Z”ﬁ-e, L \MV\ d,Bé@/

AN—A N —>A WA

) = (| w W

o 2. W, = U&\M. ?'MXUN_QOQ “
N —I " WS A W

: lwa Zu -

\lW\ é‘-— = A DR — Q\M“ ILW\ W, 7'-'0>
N —>AR W ° Ynow

lLW\ V\)v\

T ®¢ Same for liafs oF Fonchon¢ (HW)
Thw (B); (Big) A sego. Comeges 48 s Cavdny

Q_i@_@:%“ 1S Cavc}\éi‘? V5>03 Nso s M A >N =\> \Zn‘zm\%

mp gL



o Guwen o Sobser E ¢ ; the ‘ooov\&w\% oT E/ @
C)QAWTQA oF ) 15 ‘WQ Sd" o{\v ()ouh[& Z 6 @, S\)d’\

ﬁ/\cﬂ‘ wwg V\bhA cﬂt t de‘&\m& boﬁ/\ Po;vﬂ‘g
" E_ (U\A " E_C" (]‘_nf E :%E ¢F sf B‘E (B)<E somc€>o%)

I_rﬂtrso‘l‘

’ DE_Q__V\_'@‘ ZGE QE '\]t \7/2' 3 ZUZ?_G(B ST

2,260 @ with 2,ek 2 £ F e 2, € EY).
8

| E
w 2 1 boundary &L T ZJ B, (%)
> p
x

T\)MS D)j\‘% Q(OSQJ SQ,\\\SD&Q¥W\~Q()\ U (V'MNQMQV\%S o\L OPQ,H
Sets , o P(PQQ\\&Q\Q The selR tdnch conta the

: D V\AGLQQ
]1\__&@2 Fcl 15 coed 1 JE ¢ | e
D;i&‘_@‘ E = oclosure o L' < EL Ik
Lw_\a@; £ e dosed, and E -E.

C;OTV:'. E S Joted 1HF E 1o Q\ofge;d vnder \;;Md\g—-
—by which we mean that any pownt whi e Phe
Wxﬁ 0% Q &Qg\)wce " E/ S oz_\g_? \Nl/\ E




o Detin @: + 15 conhnvovs ol %, o4 F(20) ®
IS d&?gv{ec\a and lim $@) =3, .

2> 2p

ﬂﬂe Qo\\emﬁ\% j\rd)uvxo VN ‘P)’\QWQ,YV\ SHDNg AYl/\cd
Cowjfﬁ\\)\m s o \D\wg\g @D(Q%w coﬂLQMlL

e cam be naradTerived (v tevml of bPRN € S —

T_"\%_Nj, (Bt}&'. l; 1S LDV\\‘M\)WX ;H ‘PI\Q IV)(VQHQ
M\O%Q V(@’) o% Queryy open seF Oc 1< JNE
QDV\}TW;\H 1S QISQ %%“7;/@&&%()\ PRI MD\% clotd SG}JS\

\\i__&@‘. £ CDMLM\SO\A ;% QQ\(E) Jlosed V E Uoted

Dfi_vl@ %‘j' (E) zéze@, sT w=1(®) some WGES

Note : Thms 3,1 chavacTeriag Lunctiong {. E—L
which ave cont AintS ot WWYH 26 L Tt
\LD—)(E S DC;Q byt not al\ ot @)WQV\

Stil) +eoe \og e 'v\u;\{wod RBel 1o be 0 PN
Y‘Q,\(L&\\,Q% ‘o D ;‘S} R =DnN 8"?%‘" Then { LonT

) +4 Phe PPQ~IM%‘3 5§ 0P sed are 0pRA N)Q’Fge 1\D




« The most twiyoﬁmvﬁ concept JroPo)o&ug @
s compactness

DQQV\@: E c 1S CDMgQMj ,“T* Q\)w% o PRA

——

CW%M\% o% t &c&mﬁg (N %M\N S\)Q‘.\LOVQF

Thatis , we say o collechion gt open sk %&(j
covers BT F e &c)@& . E cov\«xgcmdk lv;v\b)lﬂ@J

E = Q\U qb\) -+ \J (9% S ome %fv‘\\i\f’ S ULBKQ‘} oi‘ (903&

The Yollpuwaingy w@oﬁm\* the b em Q\&,Md%wé‘ég
Phe cvm%m soheets o € w ferme ot the E@u(pgua

abne

T}l_"i\,@? (BiaY A st Es b i cnmrmj B3\
s Jued and boondtd |
Nere | E 1< boondsd (X JRso &t E e BR 0) 7
M@: (BL%B ref e Jowd % bOUY\C)QCB)

(and hence Compact ) $) every sequene Z ¢ L

has @ wn\rwg@,ﬂ subsguonce , ond the 1w ls of
Segroe.n(,e& {\/1 EJ &\QD \\\e t\V\ E




@ Conlinuovs %nc}coﬁn\ d@&\v\\ﬁd D\ CDW‘PW/T
ADM\\V\& D=E.. O,c)[y;\j\\ moil'\h%MthQ( amq[agf& —
Tm@ (Bg): It o real valved Seaction £:E—R
'S cbvﬁfm()ovg ON CON\P&C‘Y sQ,JF E ,WQ/V\'.

(Fov complex $n'¢ +:E— L Pamk |2V E—=RD
D+ s bovwc)\ec} on = .

(I M>0 st @MV zeE )
D+ Takes on T8 mox and min valves on E

(3z,,2.<F T eI FEFENY 2¢F)

Ton@ (8ig)s A wontooss funchox on e congald
ovl (Fgw vs PE‘*Q

T B 1S \N;HDWM\Q Sy THAY
bvsr ‘H’{\S P\DBAQ \\V\ %QMQV&\ "}'OPD(O%\KA,X gd)@cQg\B

Qi}i@: .=l \S \)ﬁ%ﬁw\{s wawové it
V€>038>D <l A} |2y-F, )< then H\(ZL\_S‘\‘@B\<6

™ You CON w\cku N @\JTS UMQO‘\N,\M L\D&Q jo%
Choosin G Two 'm\vaS Lo tiGent clogg "




o The main problem of analysic 18 the problom @
of‘ QV\S\)PB'\OU‘)\O«WL &WYDX(M&+16M Sc,hQMQQ Qrf
vaid. This 15 Fhe fondamental prohlew o
va‘)ﬁ'w\\%—hvm do yoo knpw your numerscal
o\wvowv\;\qﬁtﬁffl 1S r@&“c\j &&JP«QX\W\@%% w['\df\/uo)gm?
Basic Pro‘v\QW\v \1% 7’0\\ ave QWVDXINGL{\M% | “ v
a %mﬁb\« b% Q SQQF\)Q,V\CQ Na O\W\*DX WCU(‘“Q{

Ponchons ?M—en“ ) wohen Can you I Y%

CDV\{\ \V\d% S&_ l[{A&\SY S\r ‘Y‘V\OW\ LDV&JFM\ISX.J 0\% 1“{\@

—need ONETOr M Jwels 0

Q“)VQXL;MGS'IV{% 10\,\ T Ane

Thm () B )+ 1§ T, ore contmuoul and
o \)Y\\&DVM\,VQ on £ | Phen T 1S (oA mvvL

Dﬁg@: f,—+ 0nx°¥oWM)Q on £ (@ BD
LV eso AN>0 T n>N = I @ -1EN< ¢
m@me
YzeF

k You can VY\CL\/\Q, 3;.,\ () UV\\\{EO"“LQ b\\')KQ To %Q?;S {ow
oll 2T by BOING g\n@[gxenﬂﬁ Loy ovl 1n youn
&(P@q\oxuv\cﬁlﬁv\ SQS}UQMQ ‘\\'V\U



& WZ Unmitorm CGV\\/QV%%V\C@ 1S

M Jondancutal concegt needed Sor the
H\Qw% or e L\Jregsm[& —
e [e¥ © he 00 Curve n C)\QW‘\‘IY{C(} h& F&V&\M%ﬁﬂi&mbm

Or 2y ast<b, 2O, 20 =b

Pl (}k;\rQ B S~ t
- 2(8) \o
\ £
i O

Now assume 2 (5 1S cmﬂLfan —

Bw) Prove: Ve 4 Sro stoaf 1t-t)< 8
Phen 2B -Z N4 E

3__3_\_&. [, %) owd R bounded = CDW\F&J, Sinco
Z(‘c\ cmwirm])bug \14 LDW\P@LT £ =D,Q \ T»\M @
\MP\CQ& Z() 1S \)v{\%o\wm o kU avs Ba Defn @)

Veso 3550 8T Ihot)«S DEE) N <€
Qs dcum& v



® Nom QW%@T@ Q R\QW;GLV\?/\ g\wv\ 1S 5}0\\0&)\1& ®

C/((\DOSQ N &VQ)Q (M'\c& C)QQ*(V\Q AT = T W ‘Ph

t, (HkAt t=a L s '
zhzz@h\) £ (tnt)

Pl(f\‘\)\l“e- !

Q"l\fxﬂ Prove | AZ),) =)Zh— 2k_\\ Lende o %evo
W\’\S;OM‘A as N—> 0, Le., Veso 30> s

N>N = |AZa\<E Y k=0, sN.

P Z2'B) s alco de\muouﬂ 11‘%\30\9& ﬂ\cﬁ{

187 <2/ (E) - F () =0 omPormly ac N>
o \We noW YLl Hie ﬂ/\ewé ot UV;\(T\DVM QS we\\?)
CM\\JQV&QV\CQ to prove Thal whewn & @,—5@

IS (DV\AVW\\)QUS C\V\c& (1 IS QC ~Curve tK H’\Q
cense thal 20 2 otk cont, Ther the le
H\JYQ%WO»\ & “%\&2 'S o \)mqr\;e lW\F\‘ o @\QMM g\)mi



Hw) ﬂ_\_ﬂ_\(ABK 78 $: 0L s continuowl (12
and O CUNVE R s L' @ the sence Tha

both Z(8) & 2 ot contininns for &Sték/
2@ <A 2\ b , then

S N )
S?U:)ch :% Pz )z Dt = i D T(@)E at
.
¢ S AN N%ww
Show Pis 15 eqr\n\) To S
18, Tds 15T as
Q e

1S vf\{%vﬁ ’\“de\)wdw s how We choose
T, € (trastn] , (Assume one i) exiche | od Nahate)

Note : Bgﬁ\e Same cw&uMvaJV we needn't choose

Th Yo be ec\qf\)cd\\& &?&LQ&) t,= RAL ,ab= b'_:)9 )

we wuld take an\ o\ato/\---«th««t'u:b

N
So ‘ong as f‘ﬁcif( H:M‘tym\ =|at) —>0

—r

N >R

Tn Pws case we con Pake Z =7 (Fn) )z:,,"'zt@-b)
For N J—D,,LG (tm—wth] .



P(‘Dbl} Qj TEWQ)M (A\) ' (LlMdB o* R»WM WMl are UMEErvGB®

Chyos® Qctb<t|<~w<tm<--~<t§b) A‘t:]'?—r'\—)q‘-J and set
zh=Z@M532L=Z/(E,L\, t,, < Sl
and Torm he Riemanny Sum
R = E_Sr(ih\z,; Al
N ks

To Vw{l}u& Tha [A) (unfgvu\es&) , As{ume Yor o
awen chowce oF §Tad ol eadh valoe of W,
R=\

W.e SQQ&I\)U\CQ o{\ Q\V\A@Q)ﬁ 1S %RN% CM\\&V&M
as N—=& , 18 RN—%RDGQJ.T‘HQM to gel

J NDA
\)mqr\»émg&) WE W\v&T Q\Mm ﬁ/\@j J\\*DV m\g} oﬁtev
C/Q\M\LQ 0% z—,:é’@u—l)th} al QQLL\ Q-ML@Q N)
e gej N c)L&rQQ\/QwJ‘ SQQrU%V\LQ
/ N " e\
Ry :ERZMBQQ at,
and R/ > Ro . So asfum® W kMW éR“?qu

N N-Sa
ConvOrUel Lo one hoV( ET_;,,\% (See Maﬂ’\ |17B§




\ (9)
IF sofbassto show hal ¥V e>0 A R>0 8t

N >N i |Re - Ru) <€ This pap il Ry —R,

Imp 1€

QAas \MQ/ (See aw%\)mew‘\i on %V\()'> Fw *'\Y\\S UQN/T:Q

R,-R’) = E\o FeEn 7, at - %Om:)@;y at |

=\ EN‘ $Ez - fed@) )at |

Now The Q\Mcfﬂw F(t\t%(%t‘*\\ 2 () 1 cont o

the QOW\\D&J‘ mherval [o6, S0 by Thm (D
F s \M\%V\m\\g (,DV\AMUW%. T‘\\)g ) V & >0 3 )
st % Iat]<§ ) then [F(EN-FUBLY) <E,

oA & \N‘Q Cam

vv\u\(Q \JV <.\b—'a\

\% we y\Lf’
and wWe do \1\40 D

0



5

SH;LQ Atc 'o_\ﬁq, y We e hoos & ﬁz b-Q >> ] \CLV‘%Q

c-'..

¢o Thal N>N = at<d ¢° thal

S REN-FEDO\At = Z\Q(;%m RICNOMIS:
h=o \/\/‘\8/ k<o W\)

¢
< & _C
~ Jh-ol = Jh—a
—— A = — -Al= &
S \bﬂ%l \b‘a\\ |

Comluc)@ . VY £>0 3 N>o F NN D \RN‘R:‘\ >
T4 Tolloms Pt o R&—/"DRD )ﬁ\ux aly R,;—%RD,

(Ie. 3 \R; —RD\ = \R‘\;-RN+RN—RD\ < \Rp;—RN\ +[RM_RD)
So y\kﬂ\ € >0, dose R st R>N = \RA“R,Q\/\% LIR’SR\)}f
= Ra-Ri<€ v )



Q"\w\ Tkm @1 Prove. ‘\)hcﬂl ‘Py\e \QV\%‘@V\ OJ%
o i
T S \2’&&\61‘, ch(T\med b‘g

o

b ) N
Lz S \%'(j,-\)\CXJE = \[W\ Z\ZUZ:) —Z(-tz'\\\

N> p=|
R &e%w&d (}\C&QPQV\C)Q)AM O‘F l'\ow W e J/\me
t— < U\)Q | fMl (T‘/\ts vses esﬁme’M the SQmp
&v%uw\evﬁ (8N ﬂ\W\O cmé %wava\tze& 1‘0 m()eﬂ\
o mesh %{:h% , S0 lom% al ||at) —>0 >

N— R

Qj‘\@ﬂ\m@ Prove
\ Sb&i(zm\z‘ (s | < LM

where M = Max |\ GEWY |
V2R



