b e on K (sumwma lact lecson
Le 233;\;2 Wea s ( ¥ g{ >

Brternol messure :
m*(E) = ,Lm% {ENQCC.,D : T, openivlicnls, €< UI,A}

Ne )

It does wot worke well ou oll subsedz . In Fa‘ﬁa&ar,
RS %}[sa ok

MY EUF) = m E)+wm*E) BaF=g
So e m%d"the'?&m%a% i wlidh we tousider

DeE, We Sﬁa that- TR is measucble .!F
m*(E)= wm* (FnE) + m*F\E) YtfekR

We 0‘6%*\'\8 M = {W\edsw“cable aﬁs}
Then -
M i shkble with reSReed— ™ the {;assaave 1o He

@@v\/\\?ﬁﬁemeuf, and 0.0 to counkable unions aud
WWLrse cHONS |

We defve  an(E):=m*E)  V¥E measunble

TW tl—ebe Sﬂue wea e
LI -
[W\(U £m> — Z_ m GEV\) % T &€ Mmeasusable
Ll =i and o\A‘sd ot
and ™ %wwk mos c,ow\f\’(a\z% subadddve

cm(vglgn) = éﬂm@\ d B o measusble



Mea surable FQM,\(,HO us
£= R measunble, £ - R = RO {+m,-0}
J{is measurable \% {xe’E: :%[x)>b(} (S meatuialele f\alo(eﬂi

<7<

The set o measusble Lunckiong (s shable with \*es\x_d“
to the arthwmetc o\(eua‘r{om&, ‘o VS\:;;&; :%.\[x)’ i\;\\gﬂd;%“(x\,

X 4 69= 6.

W= +0

Leloes%ua NJU.%QL on K.
U
A " ous ;
) tor é«w\\fs\e ‘%‘M\C/\’é %
K g = 2 X

A=A

;\{ B cE are wea Sumble and with %u\f@ wWedguse , D(;GR

oy= L xe®
£ |
O 4\C xﬁég\f

A -
4T
(
S, )
U .
| IS o I
,, B+

g q (X) dix — Zz;bl;, m ()
=y
£

9) Nou We?[ajﬁuc)meawva\a(e «Fwwl—?oug.
1% K E —_— [:O)ri—ocb_l



Y :%(ﬂ ds = Au { ycP(x)cfbc, ¢ (x) 5(N¥>\9‘@Mcjﬁoh,
E < P GO <G ¥xe € 1

3) measumble fundions (mo assumption o sigu )

p /‘?\\Q:\C@w t /’\H,,(x) ! =60
Lv@ - —— A, -

Whese :%+Q<7:—“ (mdx{%@'&} / %_CK): ma X {— %Cx),o}’

we d@{y‘m Note et %:%+_€”J HH: ;grl‘ﬁ_
L%G‘) il J Te0dx - H,(x) A
£

£

i% is F wob (+00_~oo )

{ 8 WilEomble m € % the mﬁm oi £0d aud {00

&tm ckinf@} hat s \% l%\ has  +wle ma@m

ln SflmbolS, we write

i%el:f@:> Yo S’d Hret™ :%‘\S\\ﬂta/ﬁi\ﬁ(e ow ©

(EU\A oj(\ érummaw&)



PFD!DMMS‘D—EHJ@L@_Z@ \ an-

\)\)e Isume T R weasurslble p ;%Cx), 3@)6 U é)} celR Theu
") 0%@&)6 L'E) | od j %@)fﬂx- c X%CX)&K7
2) %@){—&@) e M) ama S @(&)qtﬁ(x)} S %QQOQ% ¢ C&Qc)olsc

(Uweat%a | e wﬁj@ﬂ

3) %QO g[(x) ee.ont S H@\obc = Sggx\dw

oy { st )

a) | A Bare measiade digordiohule o} €, et

K {Wdx - H@&” " S\E@dy

ALB A >

@dd;mﬂv W to He mﬁzﬁmm u)

Voode| = | Heol d

63 G@VV\\DMW wih Kie maun wi@pﬁ,
ﬁfe [0\ bj aud 7%(&5 an mb,gvﬂg@. M‘O’M dCCorﬂi\g

‘ko RJQAMMLY\ ‘HN?/M ﬂ‘rsahb *’Eﬁfw\& &CCon‘\'ﬁLO £€l9€43ue
and e wo mﬁ@u e Yhe fame .

N\




Sou'lz\\& le \ B Au amw ols‘r\ﬂ?:ewauu
Sl pha
Moxeover:  q bewnchom v%ztd,\oq_"'ﬁ bowuded S

@em&wv\wuﬁﬁaﬁdz e the st o% its o\xswwh'mi} poiuty

thjfa\‘\_],e‘e@gue H\EOFE’_Q ga“Q

:E) l-g %Q<)= 8@0 ae. on B dhew

g{%(x)d»( = X{a(xﬁds(

A ratuesl clwy(ﬁom: assume that

;G"‘ ) Lo gE(_x) Mx e [\&,\oj ,
@éV\ we M
b &yd 0 L ?
S %h(x) dx = S a%oc) dsc | @
Commad.g/r * Y‘lﬁ*—v‘
" (o, i) !
) = 4
% { O %;)’i) {
“ﬁn@) ——7*%@-30 Jvaé@M) \%‘/h R
1 N> 400 {
SO%MQQ dx = 1 //}_ L{@o@x: O



Theorens, jé@»t F&Wﬁ Yo Wt Reack wader H\e \\Ail?.gxeﬂ,,;

4) HOVLO"IFD\ME Cowoet}:moe_ “Theorem CBQ-HQO LQN\}
U
£ mesnunlle < |p

LQ &M] IS A MC\MCP/ Ojﬁ \/\\-QA%UL(A\ESQQ %(UAC/HQWJ ow T S‘\T,

O é%@)z.% = \%V\Q(>é_ —- - aexet
let %@) Lo ;E&O Theu

W3 t0

S J%Qa dx = w~>+@ Sg%“@c)dx

:E
L £,

W &

fl) Ld@&&%u,eS dowinsted  cowoes W ’H,uaom
vﬁ\é&um@ Yo [%AQ()'} WLEAS{MT:S\Q{{Q m € <. '(7
Aow :%,\QQ = “%Q() ;%of sae.xelt

WS oo

and ey  Here exte %@{—,UG’) SE
\ngm\ Ge) ae. wm &

T & boodr- bl

No te  Hiatthe \aﬂ;mow& escavmf\e does wot Wf@a with He
&S&u\m\y’ﬂous oalﬁ Hee Heocem

Sowme (m\:oﬁ@,\f e,xa.w‘a(u 01% mzaraﬂ.s :
%QQ:: _é_(_l:( M (4,4) oL >0



f
/ We couwsider
L \ | %v\ &)= %QO xc_i,-%y) (%_, ¢>
t%\ 1 %QQ T fTPQQ 85 W >+
S by Ye wondkone m%me Heorewe 2 lawe

S\ T

-—

-4

4 00 L[; =4
S F%QQA/% - b S%MQX)A’LP; { 2  0ad <
2 4
-, Wt 4 \\A A—ok % 4
}_j A de = 2 Xi%{ {44
o —
Yo e

3\ lmt,a\—gﬂl W\m Gon e Wb{ iﬂ‘ea«uﬁa/(‘
= (O\/ID‘ Lok gﬁ‘hs Le a Secixwxﬁe u%aﬂ flouale
SN @,i\
> 4 s s aw le okwoﬂ*o"‘-/
—0 9 x-qn)  though T 7 has a somgulanky

ol ;Q,Q:g abhoual nuwmbere

s



L@\nguz measuve  and \WW\\OV’ m K [@3 V\J
Sa,w_a hewe

\wstead %\VH/NEPA e wae r&p’rav%@@_\ = (Cl)\DB x@)o{)
d{ D & @) :Q>~a>(ol—c>
Clﬁ L
9 L
t% f_c_ﬁf‘_ ~
i ¥ QE)-;M% {Z\ a(@m) ; @‘;‘go\““ msfa%

h t <R, 3

£ s measunkle (ay \g%ove) %
()= mEne)e wENE) YT < RS

the meomebe @i dorm o clas M, ehide i skbe

w.c. 1o F&Sﬁqég\xo{‘%\e W.()-QQMODL quﬁ,’cs\erQa Wwoons and
VSacge thous .

m E) = m*E) Yee M
enjogs oo propertin a3 M dmeion 4
1) € > B s mesnoth donchion i theseh
{eget - {1y > i sl gt Yol
The &@%Mhm of wlagal is slto Hhe g .

/D \kOF J\\MQ»QL Q\\w\dwxow_sj He e &%@m
’?D %M WOM \l\eaaén\&{ mea s ele %LV«C!WUM



i%é&@%: A { J:[/L?(X)H)Axdﬁ/ © stwple
“tep= $69) 4o

2) :E@f ey ke ukwcmﬂ
1= e bg)- $0p)
Pﬂ)\a&«ﬁ%aﬁ fhe ome a5 m the A~ e

Reduckion Lomadias Jor dable whrgrle (*;f;w\fﬁ‘*ffjg_ads
OsS - a*“gs‘?:m
SE%@@ ddy gg%@ dedy w0

%(x.a) . (XJE@d )

T\r\ e we wll sBle  He Llowmg theorews ™ IRZ
i

Tl/\@or@m C?u\m’mi)
Assume st %Qﬁ‘@ IS W\E%@Me %N rR” Theam

i) %gr a,e.xe:R7Jr\/\e,%wc&{cm Ad \—;»;%@ld) s mﬂg/«ahke w R

) e fuudion g - | é Gy, which 15 defined Lor 2.0 xe,
s '\'\%\e\w{e n K

t(() W ;KQ(,H) dx&d = S %(x)a\m = g Yg :%(x,a)daa] Anc

% R e &



Problem in order o a\sf% Tuloind 'stheorew ko Ao we chpek Hhat
% s idzgelle w Rz ? SIMPLE :{or wouvxeaah\)e %md*fou_,&
We Cam  AUNAY S e«ﬁ»% the  reduckiou {etmudan.
Theorem  (Tonells)
Asaume that % RZ———? [o ,4—00] e weasusble 1n “22 Theu

(a4 )
i) %@1‘ a-e.xe“Q?H\e,%uMc)\{m 1%\—9.;%@(0) IS Mmeasumble tw [R/'

) He fckiow 4= | Feg)dy , which 15 defined Lor 20xeR,
R

s measurablein R, qud 3@;0‘

tu’) K :g@,kd) ol'xdxd - S %(ﬂﬁ\m = g H %(x,\d)dﬂ A € [0, +00

g R e &

T\“fﬂ’-*ore: I\ }fm«tﬁc@,f

Fiet one checks Hhat [ Ja) is wlegrable, by oleulating. fhe
xmﬁwﬂl K{Rz Cx'ﬁ)]d”@”(} . f:g Hue s ekmﬂl) one  Can
cladsds the iwle o &y) dx e Fubw's
ot e gl boLLAe

formulan %( C)/\évuaa o% anables (i R* buk w R gimilor
A\(B < TRQ ot)w gy%/
A ‘&‘WCHOVK C[) A =R
- @’\D = ﬂs @'0') - (X@,u‘) / ‘d(url)”))

is lled a4 C? &LL\%FOW\OW‘H\JSM 4’%:



A) t s stJed'\\re y
i) c#; oA it (erse C[fd are onb oy  CH
(i-e, touhluous and with coukiwious portish OQ@O\J&\L\U\?J)

THeOREM |t (}:A — B bea C*? alxﬁeomorkkiw,
() = &)
I% %: B — R ivdzg@late , then the %mdw‘o%a
o |0') ou ! U‘/tf‘— [ste L A
e Ieo Myum) s wligeble oo
\y IM{X“ K‘W] Jacobisn
,a% \d\/ deter-mivand
Mo veane

[, fedaty = [§Ge | ded

AN
§ k@o)ylu)
£X3m\\»@u X waz) O{Xd,a = Et&f‘ CoomUmcibs_

# 0 Poges® [0~ €
4= v
ﬁ? @é}%? = o ﬁ e‘“ﬁlol? - T Swe“f& _
N : 7 ot ?Z:-{? ’
o st 2
- (_ﬂ @”JC)O - reduchiou qeruulon

— ¥
On the obhex \J\an&l‘[—;“ e
IR'Z

4dldxohd £ fke*xzdx Lg]fada -



2 \2 e
- G{ge le) , T\\E/\ﬁ%@& we\mue%oux«d%aiﬁ‘[lg, dx = JiT

+ xawple ko) = g _ ___J‘__, > O
mepe b o™ Gep)”

(A
NG

M ”84@

FO (3&7 o0 f‘CU uoj_éS

: \[ A
e - | et = ()i -

1 By © I

0\
=

1

. do . ol
— 2K S ?d-i Co%tréas PN :42.1
O

On Yhe olher hand, ) (f\:;\N
| 4 e o

/omaz o a cicle

Metric spacet

X gonedc st
d@,a); X X —> [O,%—oo) (&h‘sbmc& %@mx %a> |
@“a > — &Q(f‘d >



A must xalrfs% e j%oUth ?‘BE%J& X=K"

) d o) ored e =y
9 X,\d =0 &£ X= B - gA
) dGy) - 4G, x)a \ {P}X‘ qir)]
2 d(x, e d&e)v Al Yuyze K

$)< (Jm&wg@a h \J>aa

The pase Q( A i wleda metvic space .
On a welnce S‘oace one an do lmits ﬂe{@%ﬁa@ Mathewatical A%Oﬁm‘

5\9‘:\60&& \!\Elﬂmood;\pod o—? ceuwdz Xo€ X And radiua >0

BVCXQ)*; { xe X : d@,x0)<_\‘3

Pm\‘auﬁes 0-\‘- ue{cjlabor\noocls %uo\o ‘&?!‘Dw \mo
w\l’\Ou\
A> s € %( 0(43) e_( %
/(() /%6 B‘»Q%B =) ’Et %q\(%) all confained ™ ;Br(fg)
P\ewk, It ¢ %ouﬁlnﬁ)dnook V= (- c\@,o a>>o
LLQ Br @O)Q%G\QC ) B (Xo) s skl a vL&gL\lgoflwocQ 06 s

M) Gl

wv) ot then 3 B, Belle) mek Hut

Blo)N B (ga):gé
okd T

gI—____—-




Limit DJY\ sequence s w & Weitic Shace
Let {Xn)J be a SQE(UEM& o&\@hmwﬁoﬁ-x) X-éX, Then
dim X=X déi{; A &@n,x>:—o =

o+ o0 Woroo

Yero T w, +t.c Yn > O\Q@\,X)éa

Q<, O\v , C{, 30 Yo meftic hates,
let € be a.%mol—\ou%om%-&o\(. Thew
we will sy that F s coutimmons M X e ('46,

Vevo ASso st Yxe X sshisfy

~J

o=d (X)=§  owelhan 4 (FG6O),FE Yeg

o 2.(1w\ué«\6u1"€,a( [ %
J‘IL&((tuwoa {XV\H o* dewmewls @% X st }(v\bz:o% \

/B R ar.~

one bt FLX',\) — C?)

Notwed vedkor Sl‘zsce et X Le a vector space .
A WOt On K $ A %M*OHOU\ “ Uf >(*—"'f0;4’00>

such Hhat: otetype; x| W)

1) X|=0 <= x=9o

D) Ml = W lix) ¥xe X AR
3) eyl = [l -1yl VxyeX.

The i (X, 11 1) s olled & morwed space




A vermed Q(PACQ S Ao a metne St:ﬂce, Sexthg/

d (xy) = yl)
The *t‘h Mﬂ\mb , SMee
ad (%, nd) | X- 3\ (X %—F@-ﬂd)“ 4-"X~&\\+a%f3d
_ d(x.&\+dég)
%févm‘:\/eg 0{7 norwmed 5‘36663;.
0 (R, |xD
9 (T, 12))
3) (RS x| ) 1| = {R202 (cuditinsuons)
D, Ixl)  Ixl= el
P ,f/
DN CTN FINEE FY S
t<peos e RN

Wit s He \erw of tha wigirbocdd(00) e worms 2)- Y



Balls DXT ez (0,0) aud radinad
W e horwme u - u’)

e

[ 72< ]l><oo

=2




