COV\LOVMQ\ (i‘lW\CV[S(‘C)IA bcyoud
5@]‘(}' Sin l«ri'((wj

Ale)( plk{'ar — (/(V\iodsily o‘ jjd&skjla

Rown , 201S Teb.



I: Cov\l?oﬂmal Assouud  imansion



&uas;sdmm’ni(. MEpS
LUL g-' X%Y Leawp Llu) metne SPpcw@,
n\: (o,®) = [0,P) ¢ Mmm@u‘s;«.

We 403 J‘Z s Y\ quu255mw+ﬁc if‘
dy (&, ‘L‘L) <\(0_{L(il_‘5\ )




o (0“)
f”k —K’ S Taa.sksd wmmetnC 4 fQ’ tS
TMaSiweomJ; e f p rescrva i Putinel bell”

YNAaX. CCC%ﬁiL(g

PO — @2 "



In
€
. uclicdeau
tS
b“lk“ TMiquaQ, e
el t ;s
i fTauiSdW
“ metnC
e i
i Dt
imd

M4
X.
ecceqtne
)

PO —
gﬂu.

Exc:wim‘
| ‘i-LRPSd«h
S wow Ha -
k; [}
' (
X
Y
R (x,&\z‘d£1“3)£ )
o)



L deomtly  quesbas.
The wsu

\ wmeinc
C]WAISJW
("j Spaus up L
Lassi
| E;,f:a(ﬂ-«u

w w/
o Spa

tHe quomety v{f

* Tmpwout

Kjwmh{c. VAo -
crbwa



Dou\b\\mg and  Assouad dlimensiou.

(X,d) & cloubliy it 1 M08t
o bl (x,2¢) Con e Covered l«3
M ba.us 6( e V-

Dou\o\iu\a :onptd'é @ med L’a, q.S-



Theo
viw
(
A
Ss
o)
adl
) (
X
)
'S
do
abl
4

it
]
o
Mq.s
eN. erd vu\m’f
b
as
u[ul
.‘
4

(X
) 4\
9.4
= (X
]'L\
.P.
/IZM



Assouud  dinusion (ch ‘0‘,3)

Motvmtion: C(M.au{'i% Aou‘olwg
= dingX ol
dijx= ihQ {&),o: 300 l/O((éRC) v xe K

oy
/V(—: # bells redius v

"cqw}&o( oy -

X cloubbeg Ek diwy X <00



Assoucd climeusiom (Ded L 3)
Mo{w‘vu{-idw WLOS uve 0‘08“'04(50\1\ o A’“‘OVS rfﬂutm‘fy

g( dimy 7o AD gl
O“W‘AX= s X -l equy 6«2

gubset 4“/
[Reedl: X AD s-aglor £ A (B0w) & ¢ v,

&Mﬁxg diMAX'



Assouad  clinension (DCQ' 34 3)
MO’H\F‘*{*‘M: GUNMicM*a.{‘ iu&u&;



P |

ASSouwA clinensiom (Dd' 3 c( 3)
Fov simpliciy wok in R

KC\‘RM (’,am?ud'l A (K‘i ) 0 Blo,l)

" e w ‘-‘uc.ul-'w‘



Assound  clinmension (Oel 3 d 3)
('Fov simplicrthy  wak n Ru)
KC\‘RM cam\)ud'! /\(K’i) (\Bl.O,l)

" e w (-‘nca#-'w‘

ﬂ Ay |, xeK

(o)



ASSouwA clinnension (Dd’ 3 c( 3)
A W-C,u.k -\nvﬂ,&u\' 5 a L(M\Pa(,‘(' A-LJ( FcBlo,1)

st
F = [im A,‘(K - )
20 N\ Hausdorff metne

uth
CAg—> P



ASSouwA clinnension (Dd’ 3 c( 3)
A W-C,u.k -\nvﬂ,&u\' 5 a L(M\Pa(,‘(' A-LJ( FcBlo,1)

St
F = [im A,‘(K - )
| V30 Hnugdorkt i
uth
’ /\“——» ) S{paw wtak
~ “'umai{a{-s

dimg i = max § dinyF F 6 ToulK) ¢



E.zlu,{m\.w\u Jt () ond (U 5wt o
(MW&»U“, inw(\mhuu w (S) ¥ c,uj‘c a bit

AL epv (QS&cuﬁaUAA ol t ‘;uvs{ukcg :Pmm 6051
but explict commechon mode by  Kacwsili ~Opela~Rosi '7')

W e bt Lot



CO’“ Qbﬂ\r\a.l Almensiom

Colimg X = ol { damg - 395 fxsyp



CO’“ Kbﬂv‘ul Almensiom
Colimg X = ik { dam - 3 95 fxsyp

M \rav;cw-* £"\ 1uaaisdmu{»k wm.P&



CO’“ Qbﬂ\m,.l Almensiom

Colimg X = o { dimg - 395 fxsyp

3 O si{.

Why Contoond Assoucd  dlimensia? () \BGcH) #
for al xeX,

immnau* £"\ "lua&sdwu{'n( ma_P; 5\ rSmu



I; Sg,lf" a‘ﬁ#v\ﬂ. At




gmh M‘(‘ o‘( WPS T(x) = A;li ‘L“
ol AL <L

Fad: 3 Wllu K st K= (‘)T‘(K)

Assuw;‘ T |R1 MR)’.



0.8

0.6

0.4

0.2




0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.2

0.4

0.6

0.8



Cold ke mudh wosc ..
- [

'




M
wy T
o rla
awomu
“Ca 3 N
‘, oncl! N My
wdeptnglent ™ y
r\:?ulaw‘y ‘IJI HM(%A w M
o Aiws :' s (eafw? o
wucl‘?)g oo N
pur [ lowa

?ﬂ)\‘d\dﬁ
, sku
Wy e



/\A,a.{'ﬁk %ﬁmb}

U,SSmw\?{\cM&

(ihcdl Ti&)=Ax + *;)



Matnx %A“"’&‘g (Q:.cdl T)=Ax+ f;)
U,SS\AW{\M'
(A“\; dovinate) # e exih invonadt
A QWP‘" Sh"&‘* t ]

(
mulbeae  ACRP K on- emphy inderior
AAc A



Maken guamety (Rt Tiw=A+ b
U,s.Sww\?{\cMS

(A“\; dowinatel d Hhee el invmnedt

_ ‘ A L..lz, Uion c{ Lol wilevals
pelhcae AGRE (/\;ACA' Vi

: U\\ educhle o e & we V e
<\ A“V“V ooll i



Ma{'ﬁk %‘ONQ‘& (QJ.L«J‘ —rc‘(l):’A;X . f.)
U,S.Sww\?{\w'

(AL donnd # Hhae ik i

ulh Cane (pm\w st Ac RP‘ s
ALcCA ool

‘ (/A\. e le Hare e V erp
<\ A;V‘-V Aol ¢

N
{ dommation & o0p S ubset a( &L, (R)







Quahon’ what s GOUMA K?

. Wafttik ?M‘l:s NreAqu\L + domnated
- Amleboy are st T (k) ATK) = £ /

bn ¥
'TL»A O‘X""\AK= Cd"‘“‘/{k
!

P ((-Ow\ws ?)rivawj —Katumalei~ Rossi Ferguson— Fruse, -Schlsten;

Frasev—Jovdan, Makay ; Koowiki ~Ojle ~Rassi ..



Obhrackions "t inbinity”

ﬁf




Olbostruchims "ot 3““"‘\‘3"

————

|

|

|

—




Olbostruchims "ot 3““"‘\‘3”




Olbostruchims "ot 3““"‘\‘3”

FJ




O\DSJVNL\%ws “a‘k iuf‘im“ah a??wi«m«'tda ‘P\mdud’ o{
| 71 slice  and projection




Ta liwk: K o ek fuguit f fle
form

[0, x slte

si. dMH (EO,GK Sliu.} = dimy K
Movcantr, aefs  wth Lavqﬂ. Canve Fawilio
ot ik ton Tk dimeniion .

0 CoimgK % g (c007 0 sbie) = im0t

G, qs. inducs & 45 On weak tamgut




wt W—AML H'i pm‘o(u. -[13

3?7 weak Jm"ng( which s 4s.
equmlat b Lo IXE fon dove
ECK W‘H‘\ d,{MHE‘: O‘AMA K-‘



Thaorean | Riviny —Kaimoiki o) 2011+)
i K 7 PE skekh o BKY vesudt
. wakic pads  iveeduable + dominated
- bbby are s TK) NTK) = £
fn i #j
‘]’Lw oliW\AK: CoUwAK

(D By dep vl { Rl - Hockman Reefor®

dimy K7 | ¢ ivedaile =D dim, TK) =1 for all

*diectins ¢
ey Cywhmehon

@ Tm W""“k {'“V\%AM{- W‘MD‘A vﬂaliles A&gw“‘i Aiwe.
@ \ML dow\;w\\\w\ t Se,Pa‘ran\ o o'oﬁwu P\rﬂlud‘ Shm:‘mc






' \
: f?—uush\oem(js Aﬁvmmics on achals




. rr:ht \pul: ivredugble + dowinated
wlbos are st T(k) NT;K) = ¢

b i ¥
‘]’Lu OQMAkzcww,qk |



Tt\EOMLA’V\ﬁl(»U\ R 102'11-)
-d»\-«q:r\‘—%"’? AAMAKZ

- Matrik ?ub Nre(luq'a\t + domnated

. rwlebos—are—st—TF
NLE Ho-AFld——F-

ot
'TLmA ouMAkz Cd«i\w,{k




Tft\um(Av\ﬂn(u -R. , 102‘-[1-) \

‘ 0“MA K 7/ l
- Matrik ?ul: Wre(luq"a\t + domnated

'TLRM OQW\A K - waﬁk
\ _
. I.Q. AANAX<‘ -|-L~€v\ CdAMAx =0,

ifr&&u‘l\o\ﬂ. rf—quivd', IK st dimy KL bt
CdiMAl(:O i

\-cmov;“‘é, domnation seems difhoalt




hoa
| | RW eq SUWQ
as
Sowt
wyes ‘m\
w
& »
0 (
P\O,l
7 ‘M“
l Pl‘“ i
o) WMy
/ (e ficne
Bam
dV\

ruuta
b qu
g

ned :ﬂ:@m

= la v




Qg — thocumou — Ropapord  1E4uret some rESUMQN
\-r:lhhws plad i K[ s vequird

B O i
law‘g ?rﬂsu.hw-.

e

mM(Orpoun 107_\\ t—uraﬂCde FC’KI
dimy {ees‘ olmA‘K(T-: <"“"‘{d‘"AF ‘?2 0




E&Y‘O/t -—HOOLWM - R(A‘PﬂPG* 'e"l“;(“ Sowe aﬁSu-W‘QHC"‘
(g} (‘“hd‘s ) P"M d,‘m‘“ K),' o MWT‘A

=D wud waad ‘lvduuuuta
lawmd ?rd;\(d\'wu.

e

Theo e (Orpouv\, 2021} Forall cpct FCR)
dimy {6 c S‘: dhimy -“C.(F) < "“;“{d‘i"AF)‘?Z:O
“ Sty Magstond Prwjection” fov Agsorad oummmj

=D TP dingK 71+ kbl b dim TW 1 T
a D "qoml’ T




Sl any A kb

Ay TR e bk o explrt
(wo Mas bl slicing Hheorem)

. witkoct separhion, sl -stale” guovetny

S muth woee.

=

=




How 1o impuve Hais b a showy Con figum bl

Lz,wwm( “f:uu'\-e.p\‘oeg ampli & cwhan, )

Suipdt
o K €-divesiond ot Scale v

o O0L<s<t; pro; ¢ sl ( £-3,p)

Hhaw 3w scale §, and BLGE)

b BLLE)NK s loge ot M oscals € (p6 6



—

L&W\MALWL“k dimension (.ause,«rva{\‘u\>
LL{' E C‘i L( M.mpij + Qm\.Pad'. T{'\U\

31 E eTwALF\, w¢ TLE)

|0_“W\H

sk ot weaK
fongent N




?rode S\Q{’J\

(D) [LomunlWeak dimension Consermbin }
Ld— = Cl(g L‘ M"”’“P‘j + mpad'. T{'\u\
== eTonlFY, =€ TiE])

‘“‘(1\4(\&—: + OUMA_“(F) 71 AXMAF /

8““\“ I

shee o weak
\-mv\q;wk _

g bu m{ssiwa ‘\D\mrb»oj‘ structue

1
CO f(e,c;k ﬂ\AW\ETO\Oa







@ PiﬂeouLoQ.

EML\ — —
Lok b TT(K)

= -IZ{“A —  whit
— ‘realizg Agouad

olim"




’ @ PE:ICOMLO‘L

Buch ————
loks U T (K)

= ﬁan — whid
‘realize Asouad

Aim"

Agpewds m S %€< —
A widtl —) = 0
ot ar'ﬂfhua‘ AT










albow Pm“d““" “M Asquin {
" v TR .
—s:ws: lavt sliv bow. dimersion (anstashion LB

_— [ dim, T(K)
:/ O‘AMH( ) = 4
| o

jl; O‘ANH( i\:d‘"\“ﬂ-(\nE
7

dA'MA k



