Leckure 3
32,10

Haws dﬂf "p{“ neqSures

S oS0

,{,,_..—

Megsure — +h @&W‘@“"’{C Noh on Q,F cj§M€mS'eon )
J{M(E\;h&# {SEEO,W\) E %S(’E')”:,@}
WKP {f\a Je

H(NA) = N H (A\ A x>0, A
){ ( L—A\Z g8 (A§/ WL, ﬂz?%ﬁgj l\rv’t@ﬁ"zw

: Tor ﬁ:’“ﬁ"&«fj

S
m_ﬂwfo“"!""‘?“ 5 T4 S>n, Ahen & =0O

et G- (o) Simce X3€ @< (A@)> KR
s Ame, i sufficss o prove 2 (@)= 0 .

/
cmbcs o—p dwiw&eﬁ"‘%@’?"

Gonstder o fmri\«iﬁaa of Q E@»ﬁ g’

et b Ve
L
N "

k«f”'““f“"""“"m""""
n dsmes

Sla . n-5
< —> O



?ﬂ:‘pﬂ j-vF EC“ V%/» *Hr\ev\ A\M(E)é[@,v\] y @
and %ca)wm, for every s cdim (E).

| ‘ i&n
Pm(;: Since Y (E)-o Ms>O, Hen o< dim(€)

Now
\§ }QQE)ém for some sefo, n) = H(E)=0, W¥t>S,

Tndeed, Rxg; (;nd let {M so +hat ZUJS (Amﬁ) <36 (@)1 EHET,
c\taw« F:" (Alclm t: < g)

S M (E) S vy Z(
£ [o\kES E A!QW\ Fu)
B %) %a " = (mm

2 (x5 SFE L ENT 1)
8&\'3

Le;Hw‘ng §>o , Smee t78>0 we
»*(e)=0. B

C‘Omna% Tk EC_EQ

= L “the conve
’\?VU e_ct g#cfﬂZ) happen Pad (E)C{DOO
Nebe - 1 ®HE)>0 then 2EEIZS st

[a ]

_E(D?O‘C‘:'P'D” T M is 4he coum—‘%nj SALASUre

Pook i w7 S50 =3 %2 (B =wo= 1. =520 (P 3pL



TM», Since 7{0 t's Bor&l (O'—-ac‘cl.’-‘v}\/ib AO'CIS): @
Mo (E)= 5w (4%5)
HeEE
= :i:t:é") Jhenever E s »F(n*& or c,cum“"ﬂis‘\éf

j(’ E (S |V\4F(V11\ +e, %&m 3’ FC"E/ = C,oum.‘l"a Eie/

cwui t'\enc,e;,

}‘LOCE)%}LQ(F):M (bj mono—"OH?C—H}j)»

PVDEPQS?%D“A . 'I'F = <((2‘1\ and i %;CE) — O ,

+hen %SCE>:C)

Pmo#“. S=0 -—\'r:\/:a‘ ® L@‘F S?O |"(*\ )’L ’E.) =0 ‘\%e’”
Veso I {FY, Ec U, diam Fr<s swh thet’

/

We “2* C’igﬁ,g“ < £
= 7 =<

o
lﬂS/ diam (F: £ /s .
w(F)e 25 )72 5(8) Ve

s
Fence  H  (E)E £ with S(€)—0 as £70-F

Maujcboﬁ(—( measures cmcl La?fcﬁ Jf'% fuwiﬁfﬁij

S AT AT

Lip(f; E) - fm—HL o 1) — 2L (x-gl )“L"'J“EJ

Lp(hRY)= Lip(4) -




D

?mep@si’"‘%cn - Tt 4;;112”‘«»-» " (s a
L PSQL\H'% f@UV\o’t‘TOV)/ +hen -,

(@Y Lipwy %(E\)
for  every S>o0, Ec®, Tn ?amm,
dim (£(E)) £ dim (E).
Proof-3  Lek LRI, Ec?xF:/ diam F 42 -
= diam () € Lp @) dlam (F2)
< Lip(4) $

= GE)) £ ws 2 [t »sc«t«f:))S

L %}a L= 2.

S dram Fu
< Lip 8) ws i ( /

S]V\ée {‘:—g/i I Qrbﬁx’”ﬂi‘% , wWe %@,j@’“ \

($(e))< Lpw) 25 (E)
S
2 (5e)) < LipdY 7 (E)

x Lies)s

Le'\' &—> D+ 3
E:.Qf_t et T R — qzm/ Ffoje,czlr‘imn map -

T s prsa\ﬂ’t’%& , Lip ™ = |,
S0 ‘03 pre vious  vesults

Y5 (T(E)) 2 ¥ (E)



HJ and +he classical notion G”P
\€M3¥H

A seA F““c:‘wz’%?;ﬂ s o curve 2.,%." \j"ﬁ%!’;?f‘) and q
;"m,a;ﬂ e {éﬁ‘

CD vy J.?':wwummﬁ Va ik's) etw:*%“% WJE w%m WC;}} oy

cochh that T=7(0A3). ¥ 5 C.fi';‘tg-&fi a *P@WW“‘@ -

Fzation ol . “The \eng%k ok [T 0s Q[e»flmﬁc;}
I VAT

N

Theorem t.e"‘-‘g‘h(f‘): M‘(F). T s ¢
then  &(F)= [l ldE
: )

\Q@m"“"‘%__,? Co‘nsfgker Hre 3—%ﬁmc§avwc§' Cantor cet:

- N Cp 0= B3

1

<=\ O @ ,
' Cz = E‘Wﬂﬂ“"a / CS = M
0

\ 6 \

ve wove
Tt can be Pvm\!em Hhat Lim (€)= %é: S
and }ﬁﬁ(,QQ 4. MO’”@‘IQW/ Sor 6\/er3 SG:[,O,VQ/
FrcR swch that dim(©)=sS



We now F;roe:,eecl +o shew ~that,

Theoem 1 w3 — pd4

e Wil need Fhe w@qgi}w%;

T’”GDY'Q-vM’ZC:ESQAf oy me,,"g(v'e\c";, ?m@_ﬁ e«.!-:&@@ﬁi{j gi H Amomj
6?\\ SQ/‘FS O_,( ,P,’X@(QL &fO\M@;‘sﬂer‘/ baﬁg hav &

maximunn  voluwe - Tihat (g /

)E) iwﬁ ( C&“W}}f‘f\ (E} V\) "V‘E‘&{%ﬁ;‘z“‘

AR TSI

s,

ivﬂ @f"&.@,w —\—o Prm\je,, +he,onr€im_!.« wie r\e,e,,()g 'J"\NQ

AN Q%u&.\‘\“\”:@wf& ’

gl e >0 E) ()
Hwie) 2 VBl (2)

(1) ,,(:@i\a tad S w{:f@ﬂq Hhe ?sﬁm\mmﬁf#‘w’tc %ﬂ@,ﬂ?udi‘é"jf
’IV\ Gb»ce,c{ ) ?T\/QV\ gé’:(o[ ooj / \e:‘* {FL’% y EC U+ yd
o“am. (FC) < S Ea Mo mo"”&mfd“‘é'g ‘.

e < | Or|« EREXY

=\ =

po : n — V .
< < Afcww CFZ)W . ‘Oj ,LSOA'Q"
~— UJ/\ - s e V4 + FC,
L::\ 2. v\ €17

:r\cﬁfuam“‘é
%bl He arbitrarinees 9”'3 {4‘:;3 e have:

Vel 2 M5 (8)

L_e-H-Mj S>>0 we  ged lg‘i _ﬁ}{_”‘(E).



To prove (2) we will use= @

T AC®?

\italt s ?m?ﬁrh of La&wﬁu@ measure. s |
| 0sed balls

s open, $>0. =y FIB} disjeirt el
BocA, M, diam (B;)zS such dhat:

=) > 30 (E) ; assume [E1= 0.
let A open  ECAL LAIS BV +E,

(ED \/‘t"’ﬁ\}:ﬂﬁ PVOPev’hj ) we coyedr A wi.‘-% >
closed  balls {B: Y,

C‘Qum?%mbéﬁw Cbﬂ.ec,"’;(}u(\ s i;

diaim B<s, 1A\ 3 gﬁz%mo@ _\’L‘en/ i
o __ L=
e = U %5 we have -
L=
N e S W
M, (F) & Zw, [dan B{)
6 e - \ _“WW
D= P o \ .
o0 — R, f:.lA =g+ &
= i 1B = ;}3\ B“\ |
L=

| "
Nolew Easy 4o cheek ! Mo(E) < Lo (%) (€]
fﬂ&ée‘i)' et iF,jﬁ be 0. (;Qv’evinj a.%i CUBES B
of E 'n the definition aj;}EEi/ then cl?am(F';\::\f’i Y‘(E)

Ll > 2]
S5 HNEY L w Fam BN wa (@Y 7 r(F) 4 Y. arbi-
7 Yo | ) hinzt(wmgm) i ( 'z,f ey / m—\—-ngc.\r |



Gro?f\g IQQCK we have: 3.8
5{2(?) < tEHa‘a

_/* SO, by Prewoqs note s
o (AVF) = wa(BY |A\s=l =0

T A a T

——-7?}7-& (MF) og

l\[oJre, Recall 4ot we vau&o( e,arlaar 4‘&‘@“’"
EciR®, 1S (e)=0 => »*(B)=0

and  ¥C(E)= sup Mg (E)= meﬂg (8)

gé(a/ j ¢ 5o

ﬂus/
945“ () < 7{2 (ENF)+ }4; (E\F)
£ (F) + s (A\F); EnFCF , ENECANF

Z \E\+E Y o
\,e,—H'iV\g E;E-MQ¢ wWe @mmaiwdé&i

HE) = \E)|



P‘”OG-P o +he W;“:"Lsfmc:i}gmeﬁ,{‘n‘g

P Ay
e ‘("’ﬁ A
! C_;wa\ bl is

(] £ w., <d2am (1’) )n/ E'C(TZV}/ /‘Un‘:,-Bl,
2.
(

+rve ;{— E is cam""aiﬂﬁfc{ (n o LG,
O'(: the Same dla i eter

Ex (o nst dey an e@u“ex‘f”er‘ ’Lrﬁanjle .. The -Fr:m:jie
' '4 ;;:)ﬁd\»a;nec; in ony ball of *he same
1S wno

o\(ame“‘e\f
2 - )\/2
ga\r\ GO =h Gs 20 =
: | 2
Y r-= L - 2
- Sin 6O = ' .=
" - Gs'3o V3
h= 3z |
z Kam Civele) = 22

V3
dram (%v(amaiﬁ) < diam (C(rcle_) .

W

The ball Nas  pvia Xiva oo \/@aMM& @mmvzj CM
) 2 '/

Sets Lt a .,@fzéﬁd diameter’,

Sdeln e stMW‘ e,}r?tz_,a-ﬁmm W:M';d res ?eﬁ“@ “j‘G En |

Assvene E 15 a\mﬁ@cﬁ
Con s der +he ijﬁmmg o
7. R—> R, g t)=t, x=(z,+), zel  tek.

o R =BT, p(zt)z,



,en{&_% o
N B
|z ~ K
f

' 4 - o
,@i’é Fubini ,  Z i(E%> S mcaﬁmrab;{c/

@Y\d VE4~ <
e)= [ & (B)dz = el
’Rn\



C/QGZW\ - diam E < diam E

g3 | ""‘“"} - 3ma), 19mee 3ty
= pX
=01

: NQ;\‘Q -l'@wr}“i 5
1”2 et 1307

'X"’Ejt < max I)(Mvt“‘m?)\) \M}”VWJ}

W LOG~ E s closed (O%'@"’W‘Se; '“ef;’sﬁﬁe" e Lj E)'
A?P\j Stewner Sjmme+wfza4'«’om +o E wih
fesVe:ch to ey,..—, e and let F be the
VﬁSu\-‘%mj ge,_-l'.
r \95 Sjmm@‘#‘%i@ w'r"&’r 'eh—“/ eﬁ‘? J (EI;'F‘/

diam (F-)fdiam(&)
}f, — F Since - \S 5‘jmm@?‘wc w.r. k. el, e"‘ ‘

F--F =>F ¢ BAuamF (©) = |Fl \BAW F(O)((‘ﬁ(o}‘ (cl:amF) -



