GU &Hawdw Vermmnno  mnmegss a dn'gfng*&iowe &&\Do?bﬂ-b
e?e&v\ninal Unitoma 4, (T

(QMWO dlovv\&m\ éhz«wm\ uwma \Da«?\ma ole QOFSO>

RA‘&{\—\‘Y‘(\Q/"\/{'\‘ Eme,@[ f o5 (_Qg@/&gp’ef

© ?dif/'fl i rEQ&L ﬁdf\d%&'&
fusco- Maccelliv - Shordee - Anal. Maten, T

Lfgu o\

: Gf\}oa“‘ - AV T Bo Uaky %fomgli@n,



Miswe di Lebespie in R (R, ')

\/orremmo qdSsoelae o pgm odimendts £ CRuma quVf&ura“, s
Un QUM exo M(E>6[0>+O°%w\r€r\%‘can& le Seauev\% }wm‘wd@\ inhwtive:

1) st £ & an aferiallo, sllom m(E) ¢ Vordinana " funghesre !
sl inerello  (coe m((ab)) = b-a) |

27 Se [Em} € una Slccesgione di inwem disa\wdw' , lora

(09

om OL;E,,): Z wm (E,)

nN=1

3> m e invanavle pes faslaone:

. (E>: M(J;ﬂd) V'ag R dove E+a(: {X{—g : x\sEJ

PUWIWOH':D # 't:\u; dimoghare the wue wisum W\‘%FCM 4)/2>13>
Mow b et ok,%(wﬁ’ra b huttl | ?oswu sothohwstom! i R

= L‘ O‘o‘rz%%ﬁ/:\ro Q c‘uQ/QQ/o 4. o[u%kvxire wma  Musu> 4*( e d C/Qaggg
wolto ampa (I di sotlamsiems di R
Quese deswe devt upere ' dniusa Uspel> 3 wolle oberadiow.
anyew¥hicke | in Pw'wlw et gpere  Chiune m‘sffeﬁm a-
¢ Lo e mlerseow qumeasll di ingiemd

° d/\%f(«fw ot el



Misurs d. Lehes?& 1 R
I = (3)‘3> 'lvd‘ér\mwo &\7—21@ = '}DOV\L&MO Jé(I): E_Q_

Misua eslerna

Sa EcR. Powamo
wm (E) = m% {Z J&(Ih\; E chg T, T, sl an

he N
0SS /WL*(525>= O

m*a xj): - (Om‘o D

/]/YL"k (E)’: @) "v g {)wj‘o o wa\exaﬁmté (;Eédle|>
ln \fachp[ame (WL*(@>=Q‘

%« £ albe w'@) £’ (F)

o ¥ éléll momé’yﬂ};/d@%‘v\ib YE <R
S s dimothrere dhe ) e ingaranle e Trasladone
2) wfI) = T) % I ¢ u vdoenllls

F vumenbile E = {Xnﬁ

me M m}d@v@walgwwt\wéo moox, A Lunohesa £

Z@(I): > £ £ Maeso ¢ adbthacs
4 ne ZV‘

> mHE) = o



Teorern mS & subaddibv
o (0
© ua) = 2 w'®)
h=1 Wn=1
D\'\m orr-Na S wno o s wuisuea Qﬁmo_ 00 . %2 Invece m"t(Eh>< 0
&,Uo(a VE}O 3 wmLa  SMCCeli Owvwe {I ‘}\ dA ivw M + o
£, < UTI . e Z_J&(IV\L><WL(E> E

V\_

Ova (owrdenamo la anuglia %)é«1€> ho L/VléN}
Quesh  Acopre U;}Dh_ﬁ%n s

m F (%) E.) < E: (@, .) = 2:: ,\Z @, ) < MZCM*(EMV ;_) -

- ; (W\*({v\> + &
£ abitrece = o By “©



DE 1+ s dice m\,iémzla&\e Secondo Le)oesaug Se.
YFcR st ha m"(F)=wm"Faf)+ m*EneS)

0_6;_5 P@C la  subadditink ¢ he gwk”t

m(F)E ¥ (FRE) L m*FnES)
(Rivndt bask prous~e la s Ué(\,

Prop  « m*‘(g):o = € ¢ mizumbile

b!m (WL(F>> M(FDE>+M(?OE) 1
(
O

E%Odp e £1,L, sono musurabili, allos  T,08, € misurlile

—

%' Sia T wm ﬂqa@u\v\ﬁu—e insleme  Devo ‘zwouare che
m*(FﬂE‘ENEA) + m*(Fn [E‘UE&]C) < wm(F)
ora | (FOEEUE1>+(WL(?D EE“)E]) <

\/\,\_}

[J?HEAUFDGE nt )j& FﬂEmE
CTU o |2 %u\Ddddn{’l\ﬂ‘{B

< m*(Frg, )+ \wﬂF_mE\CEE )+ m*(waEChEC) -

\3 &3«% oUWugma‘mb’ra 0{,, :EZ,)
Pucw Fog, L p=t o'

~

e ua,u&ﬁn a m* @f(\Ef
- (VVL*@'—(\{{)-{— V\/tﬁ@ﬂﬁf) = m*(F>
et & wusuebll® dr EA

7




&,u,iﬂOU

?‘ROP L' uone dit wn  awm exo %M"'O A o misgurskU
e misutabile .

PRrOP L idecszione M um mumero %V\ﬂn A wsion misucsk U
e yisutabile .
Dim Pash oSwervare che
o~ C C <
E,NE, = G:“)EL> 1]

= La —gam,‘«?fb& { ledemd misusbill ¢ um' é\ ba CClee €

s e ﬁ&kxejm al Fagga%gﬁo al Csmasﬂo.me/‘@ajlﬁ W{M 6U~Q

w:om/:nxm,@j@vc ‘EVLL(\TQ ,

GMB)Q: A0 8°



~

e realts s dimoshe che La clagee degl! nsom. mueuabill e
na Q- d\ap)ora) cod ¢ dhiwa dnche TvispetS alle wniows
(Q_ o amente .\VCLQ(‘;QQBOVLLB numemle b

TEOREMA l,\wr\iowe Al una  succeasione di insemi MSuRsl €
nwisulnle
c R o N
{y\ WYLI&UL@&@%U}M%N —> U T, ¢ mizurbile

k=1

M. (da face)

—



LQV“W\& Siano JE,]) Eh misuabili e dAsainader 4 due,
“a A ulun mewn  Allon
" "
m* A | Ec) - 2 w'(AnEr) ()
A=] <=1 " "
05 Vordods A~ v tbme m[UE 22 m' ()
ospa |'addtins {YM\B a
D pr mduoiove  Oovamewic (1) & vem  por W=t
5«4\')‘30%'\6”\0[6 vera ‘vu W—4  Alown, ’(x.rde,% A
misublls A& B, s ke
o (J\ ﬁ_Ui:EL) - m*((AmUEg)mE.,\B.rm (AHUE \E>
A — /l:1
\/—V——\____—/

ANEn AN U =

qmﬁ(ata Sovw A,ﬁwa
— m* (AnEn)+ ( (U%» = e Ul oot

o (AnEh\+ ?, m*(A0E) = im*@ﬁa‘)
A= A =1

oga  An () U

O divosttame i Te,orewm delia Fcl . Umece&wﬂ_

ln “zmww J&wocdo fFoss;\&wp SMH@OW@_ the ol E, sieno a due a due
O\ASc(:f(W A Kl t/v\.a basta  sostitire  ciascun Elr\ Cown
% = E \(E UE U JUE,_ ),D‘a& ovna mewkl  Sowno w\i&u(‘a[m'u7
OLS%AW S %m e la —Qovo WUOWR tuwane la Sfes:&a
3&3 ‘Df AL C[’U.&Qu.hﬂu.ﬁ wxme/me ‘)O\I\A&W\o = U ‘EL (WMM(Q‘L/\
Aoz 4, < U1 +— E.
. =
m’(A) = m*(%m‘r_h) + m*(‘Aﬂﬁ\C> oss T, cE o> F £
" (AT, Yo mFCANE )



ma  Anf, = AOLH Ec)l qwiqu»‘ e e mac
m¥ (Amfm) = ) wiAnE)
A=A
A\D\zﬁ&mo o e vuuds
. |
m*(A) = Z_ mEANED) « mTANE)
=
'FGCQBWLD W + o0
e
nWA) > 2w ANE) + wm* (ANE )
A=
D' alte past b subaddiie della w* |
E‘_ m’*(Ama) > m*(,@@nab— m*ANE )
A =4 A=)

ANE

()
=5 wA)> m* QneE)e WTAE ) e T UES
2 msufable (



O s trath 5&¢>2A*< j_\gbé; halemu ono wisurabili

PROP La seiretta  (4,0) € hisubile

‘D\'M‘ Sia TR wm ﬂu@i%&&«’ seme.

Foame  F, = ?[\(afroo)) T,=Fncw,a]
Dobliams  provere  m™ (F)) + m¥ (¥, ) < w™(F)
Ce m*@;) =00, Mou c'ec mlla da %M
e m*(T) coo allowe ¥e = .. Succesgione (L) U
trfer vl &kxﬁﬂ‘ e ﬁc,o]ﬁrovw + o + .,
v\Z-Q/(I[Q < (W\*(JFB-P €.

Poriamo Iv( = Inf\ (@, +®°>) T,,')‘: Imﬂ (—00/&]\

Auo@ Im‘ )Iv\\' sono  iwkirualla (@(F%M‘Q Mﬁ) , cLu/ianJ
L(T)= {CI,\I%L J&(I:) S (To)+ m¥T,

D\a[ﬁa tDé'jCL,

T cU Tl = m*(F) < m*(UT, )e Tw'(T,)
sl a ddhin !
dllo m*

D0 mma ndo
m*F)+ m*F,) = Z 6\/\*@4)-% V"’*(In“b <
é; ,&(J’_O < wm*(F)+ ¢

Ma ¢ ¢ arkierdo = e Yoo

N



(a)+®o> misuskl = Coo,a| wmisuable
’/_> {8)4—00): ﬂ Cé\—z_,—é—m) (Vvu.gura\m)e
— (——C0,8> misuebile | —
(=
(3,5) = (a+=)nC o,k misuskle Y,

D' alte ?m& ogwi A 6 WuUOe &4 uma damigla wumenkle
M el 7 % N % 5JM

= o ol édw% < s bile
= Oﬁm‘ diuso € micurixle

Ouunds (a claste iwgemd misusbil ¢ wa  T-glgbe
Couleneuts 8% aﬁ (e i duiva) jd@

DEF.  (misum di lebesque)
Se EcR € wn insleme rmisumbile, powidms
m (B) = m*(ED
Vmisue di Lebesgue di .



TEO’REMA‘ ((r-cac\ch'ﬂ\nh\ della misum d! Lekesaue),
Sia {EV\H Una successione da msiemu  piSuabild. Ao

m(UE) = X om &)

M

Sé C(YL T, Sono A& dwe a due o\A'S%»‘umH) vale \\uﬁ,m&%[,i&m%é_

E, O_Ek:#} = W(MU EV‘>: 2;—‘ (&)

Wk con wdk



Prop s {En} una successione 'decrescerde’ Al ivaem,
misusbl, ossta  E DT, Se m () £, allow

o o 4

Q;Sé L‘ikaOES—l M@,Ocm e {o\,\davv\exmia!p_
[v\%&t’t\\ 3 JEV\:@,JrOD) alloe Eu V¥ ,

WY\CE,,):«FOQ )VZV), A

o0
£, ) = ( —
m I/\Qq In> o #) O .



PROPOSIUONE (Measurable sets are "neac! to nice gofe).
<ia EcR Alo le &8\%\/\/&4 é“QrW\&QlQM oMo Qﬂuﬁ‘\,élah,t_;‘

i) E S muisuwlsle
JC) Yeso = éﬁufa ADE | con ¥ (ANE )< €
/C£C> Yeso = hiwno Cct +t.c. Vﬂ*(E\ C3< €.



F—un Mo misurabils.

Sa £ R musushkile, sia
%: E — R'= Rof{ewju{-w3
ProrP L sequenti affermariont Sons equinluk
) YoeR  Uingeme {er:fgcxwd} ¢ misumbile
i) ¥uek i { > !
At L ‘ { < v
av) ) [ < ] .
V) YA A\M/@c’ﬁ) L' fwsewe {XG_JE: :G(x)eA} e migumbile
HC o, ] feneC]

. T i\M}FUC&v\o

\l'l(> Yoo eR D ivpione {X{‘{: %CX):(X} e misurslolle
Dim.

A=) {era] = N e 4]

o cos wna -

SR ondo LQ,EQW]
DEF. J% I 5 R ol dice misenbile] & vals s dlls
FQQ,Q,CQJMU(W' /l>— \/i)

O XQJR\@ DH'W'CJAQQ/\‘

Egﬂti Ha :‘ECXB’: j Ea X< @ | ;gum:h‘ovuz o

~

e miéxua\e{le .

()a/\wK T%MDJOWQ %R—)R Coubhwwa € mizurabile



PRoP Sia £ <R misumbile
Siano %,i}[t{—aﬁf Cé(ﬂgA

Ao fﬂ%wgm «%Jrc/d%, %1@%) %—%,%%,,%L

Sono wg«u@ﬁa«'l;(ﬂwﬁ'ulﬁma sl wrene N {agLo})




(PROP S@ /%v\ B ——?(\Q Sono (W\ié«w@‘g«’u) allovs

Awr%w(@ , )un% %M(x)) (x) /Lmsu\: :E,V\OO QA\M ﬁv(")

Sono ‘P\JIQ U0 Ua wusuraslo

D_E’F Diremo  che una {Froi;ﬁda\ e e ﬂu&&i Ovungue (ci,oj
(a.e)

‘ESEHP‘O @ia :%CXB’: j = X< \a ;guv\q{ow !
O XQ(IE\@ bﬁ&%

Allon !%@g o qe.

;ESEMPiO la successione ‘%mo&: 1

-+ x>
@D\Wf’/ﬁaﬂ. a 920590 ﬁPQ‘

/| N—




?QOP Se % & Migunbkle, o :g:a T} )alkovg

8 e misuslele .

DEF 5S¢ £ CR, defiioms 3 funtiows ardliribia & £

—
X, G - {4 et — | — -
O xc RNE
S0 S E A ——

O8Y /XE miguralle > £ misussble

DEF Una —gu«m‘owe Lf st dice éemda@ce e ¢ misuchle e
ASTUML UM (ruwmero —%M’"}*O M Véﬁpﬁ/.im alby Faxgb&

9 9= 33 ol { %EL@

doe £ sone digpuki @ Bi=Pxipeo- o |

_— _—
—




lnt’ea’ws& di lebesc

4) Per —Fuv\ziovu' so.m\o\xci :
' ( £ musutabil
Sta g{) x) = Z ol} /XE (x) cow m ({L} < 0Q

L =4
De/ha'va&mo

K LE)CX)C[x _ Z o m(E)
L=

Se £ C([R) Fow«am,o

J‘ 9L dx = S%”XE ol

t



2) Ter {unsiont bositive :
S E [0l E misuebile,  wisable
AUO@ &e,%AM&mo

y ‘%Cx) dx = /éu{o {TQ[)OOOQX) xf %m%ow So_MJflice. JE,Q,

E £ O < <P(><> < %Cx) ’Vx@t-f
Come ayviene in conerelo que/yh A\?\OmSS«iW\aQiOne_ Cou E%m%fow'
M}(}Q)u‘ o
61' d\lmde '\l mngg d. :E N \v\)QVUEUJVU{ &kayv{ h;r}uﬁ F,CQOL
[n o altve f\?&mo\e, s ‘%ﬁgga nel e s comidemns glu ST
An)Kzfxe-E: % %(x)< e+ A ke N

/ ’
_n /\ A
=
i
il
/

|

L
|
)

Akrﬁ
ot &afeedts
?:; i(__ /m‘(qA‘k,n>
k=0 U
&+ 1)/ |
K/ny




LA




?)) Pec S‘u.nlion,{ misurabili Stgno c‘ua\siasi:

D%NW % O = max {o %c)}

Allor %O@ - %Wx»— 4760

J%OO\ = -%400 * %—co

Proe i% misushile <= ﬂ%i 4{; TYETtI N




?O YWAMO

j 1edx = S%’F@vd«— g%lao\x

T E T
whd nou dia “P/woa,b ad wua %,k +0® - 00 / Aol % alwens
MOMMiWU&M@i%v\L%\
Diremo the %e\ m’\d—aaﬂ\a‘eﬂc Seconds \-Qjoﬁ%au—e cu T Se
ondtawlen 7& \‘m,axf&u o degha Sono Q%\\V\)A‘i) o3tla &

g oo dx < o0

£
v Bl case  scdvereme brevemedta :ge LAGE)

055 e e L'E), sllow

{XGE : ’%Cx5=im% oo wisum mudla



