Some  struckuve of kakw:jq seks in R

Joint \Q"\"\ 505\!\ Za\/\\.



/_\ ka\ﬁQ)[Q S ) [Q& 1S a SubseX '{:L\a{- Containg a unit

A
e

Bee:cwi\d\ Showeé\ ( 1219) ‘FN any T3>0,

{'L\UQ exists  a l<°~\<a—jq (et W:H« Lebestaue mealuve £ &



[{a |-<€_)la Con"lecﬁure, C19:3)

AV\Y kakeya Cet K < RJ t\a& Jimem%'or\ d .
Hausdorff drm
or Mg kowsk i dr’ﬂ\

Harmonic. cma\y S1S
/

( App\fm!cions to Poc ., r\um\wy Hf\uy\s ) A)(hdmr'cg X Geowetyic
measluve f\'\o.o\j)

kakQ_Y a SQ{/ _— FQ’S‘%QVW\Q V\'S CUUU/\tQX G)QLUMV\.Q. -bo BQ.’A N\J.Qt( P‘l{ev Con'\e,ckqu_

KA\Q?M CoﬂS — Stern's ‘(egtvic'lt\'ov\ Cm%Qc)tMQ,



\’\fs’co\'\ﬁ 3

d=2 Davies 971

d23 opewn
ows on 4=3
: : 5
W olSs (1945) - deK =z =
\'(a’f%-ta\oa*—rao C2°°°) : 3 ¢~o, At’mr,\\( > -g-&-g
\(a\lé'zcu‘/\t (2017) : J ¢~>o, dl'mHK ?%"‘E.

(L)."Z.Q.'ﬂ(. (2°2C\-) : ASSouacl lemems-'on d"’nA e 3
O\fﬂ\Hk < cS(\'mM\< P A;MA\Q‘

Fox Sf similer s, dim, k = dim , ¥ = A‘”‘Ak-



5 - thickeninj S —o

T: o set °§ 2 6x| - tubes with one in each S-Se?am’teé\ R Ly

%'Aist’(\'},etX Ko\(uja St : \<; V) F

TeET
O\iﬂ’\ \—\\<=5 VQ)D' |K\ />\.£ %t
A(MMK;B’ V& >0, 3 g,5° , 3(’6(8,85') ) \Nf,k\ases
dimA\(ztb ¥e¢>o , < B EE R e R e Ss'f‘z <5

| N ¥\ 2z (—%Y INg, k1|



\(\,\(\7/ wb\g‘g‘é estimale 19 L\am\ 'l',o imp‘rove ?

Wolff Axiom & T: T\ = 87, any §xPx1 box Conlaing £ % tubes of T

Wolf§’s estimate holds for any Set of  Stubes  Satiafying Wollf Axivm -
(ﬂﬁt lﬂeUZSSar-‘[j m @3 ‘)
Kake_ya Set sakisfies (Wolf§ Axiom .

\42\1 Obstcle : HeiSev\bevS qroup
He { @22y e & Twml2) = La T

Vs teR, xeg , the Line I_S't.mm% ovaNE b S e R O T

T = & NS {9'*"’1\5\,{&‘2 gdﬁs%\‘es Wold§ Axiom .
xe

B\A“( d;me s et 5 Qim C y
= iR



_\_o wvexCome  Hais  obstacle :
@ WUse T Contains a S-tube in ey divection (l-é.-\a' o S Dviv->
\., D;%;C‘k\t t  induct . does nol preseve undev ‘W\Fc\cen{nj ov 300m(n3 n

; 3
® use tubes ave in R® et in C ( Kotz -Zall , L. - 2akt)

Kexj fngredient $or )
Bbw%a.‘r\'s d\'SLVQfﬁ%Q& g\*W\'P'foo\uL’C Hﬂaﬂ‘% ( Cow-@f.rmfns a C.oné o%

Katz - Tae
(o P SR d¢ vo ,'Fox av\ﬂ A c Ch2] SO{:(S‘EV inj § )
P e ey SR e [Aly = min % oF
§- balls vequives
e »\owe. s A .

I &

mex§ (AT AL (MAL S 2 AL

i.e' R oy e T §u\0Y‘:"ﬁ o% ngéofﬁ du‘m S 6(03 l> ;
( Millex - E&ﬂar 5



Set up:
—“ Satx's%{es Convex Wolf‘g Axiom ?% 74 oy Convex Cek U |

B Or s < el WO RGBS G e ap )

Cﬂ%‘ For any sef T oS distinet 5-tubes in R Satistging
Convex Wolff Axiom

Ve giieale S0

TeT

QQW\Q‘(IQ,S: . T‘m‘s C»v\&'ec%u.&, ISS true 5 1S on i’S‘ anc\ Q)"\lj ;% .

Cendition . More 3e_nem\ than \<a\<ejq Con:)ec{,um.

. i HQ‘F) ok true  because Og {*7’-2\»\): \?] :

+ ?0\7"“’”‘(0& Con Vet wd% Axiom e



—ﬂ Satfs%fes Cov\vex wol'S‘S' Axiom 1§ 4 ang Convex (ek u,
4 TO1 £ Ul AT Ci— i et

The (W, - 2okl 2026+ )
V S 3 S, >o S(LC‘I\ that the Eouowinﬂ helds ‘QOT‘ $ vo Su%‘ﬁl‘e'\‘tlj smalllL .
\'——o‘. any et T o% distinct 8-tu|oe§ Satis§~3|°1\3 Con vex CIOO\S-& AX\'oﬂ’l 5

= Sie\ < QZ%Q( < %E'. K= T,
Tc-“-

| Np, k| 2 £ INe k|



Diges’c the notation -

Set wp:
—_“. sqt(5%£e5 Covnive Wol'S'S' Ax{om ;‘% V O(V\)l Convex Cek u’

e e s Wi s U

e R e o SR S (T 2 X

o

. Convex wolﬁf Axiom pwesex\lQS ndev 'h\m'c_\aev\\'ns

S ZM“ 2




D}c‘l\o’(oms : Lind &~ worst G R

o Ei»d\e‘- T sa’c\'sffes G)V\\IQ% wﬁ\&‘f‘ Axiom at ewﬂ

Seale i \ ? e (% s} : v T() < _“-P L?-’m\oeg Co«:u{n& TT)

T[TP] sakisfies  Canvex WolfE Axrtom

1“ _H,\‘S Case , QPPLS an Q_a_\'l,\ej( Y'QSUJ.K C(Q.."Z-all\( >

on S’(\’ckj l<a\<ejq Gets b Show dl‘nr\H k¥l g AR GRS
TeT

( This 6 where E)wraqi n's e\?chefféec; Sum Pradixt S USed . )
CO‘(FD‘(\Q,V\- g\l\ﬁfj(‘k\"\'m, B

e Oy \< }\as AQSO\LOA‘ C&(P‘\QJ\Q\' o ?)



To prove the dichotomy,

let T be a cof of &-tubes Sah'.sesjir\ﬁ Convex WolSE Axiom with K= UT
Teg
hw;,\ﬂ Smallest Assouad o(fmensu'm, among these m%nim\’sev-s QL\QQSQ_

one with lT‘ SRS o Qavsest.

= 33 -t o S Sr e
= \T€\ SR TPET e e el )

¢Te LT o fen?.  I1 R (TT) ol Cover Wolf Axiom,

(%)

Tl\ev\ there exist (manj) arb x| boxes W , a &< b Suc]\ f"\a{:
\T[U\D\ s favse. _
(A = (W) Contaltns mouny e ‘/\/qK ROV s \W\
S

o sanmEE




(W) Contatns mauny Ry \NqK NW | = \W\
1k

7

,-gl

1{ i\/\)]} intevsect 'tmmvexsﬂl.gs . bke Pz2a, P2ak

Otherwise { w"s intevsect 'Lamae_n{,iajl,\j : ?‘QF\ ate

| &2

) TR ASrS eavaev A xb <\ ~box : * C_L.-

N

Ttevole until B =\ and estimate N&K: U al\'wec’ckﬁ.



Some t’nougll'ts on the et up .

Restricted projed:;on problem Cintroduced Y4 Tisslev - Orvme,n)
G(ven o Smooth, Curve \/('(:} c G(( n,m) = § m- dim Su'os‘oace tn {Q"l"
rPt . R“ g \Il't} R ortl‘losw\al Proje(-[:fon,.

EeRrR". BOYQ[ sef, . What s Su? dn’mH P-(;E ?
'tel:o‘l]

Bt THCR R S Lit)= (o,1,0,t)
ViLEN SRS pa ni G S S S  c G4, 2)
e Ras—aiip:

XS (2%, A Yals)

FIGSE dimy E = 2, P{E isa fine v t é[o,tj_

Need to add the n’ab\t aSSumP‘};ion = l(a\(e,jq P’O‘O\QM in 3



E =
{ G
=
AN
;&
\ H SQJ*, 0%
\)ouram
etrg

65
tube
s

Pe £ -
; __,a i(q & ct b
i3 . +d
s 6% Unio t
%) o% JYU\Z:[ / //
t

h .
et b\t t;

Ex X2
2 A
}/,l—(;'):: G50
L
=1 {3>

. Z3l

v
2.({‘)"
=gl
St
Sy

Su
'EG'[S.\]G\;M
( & : gt
= mi
e f\%d?m E.
~ i

SQ.
( Bb\L(jQ&H EQ“\QLE' GWEL‘ Ae-baULDZ-
&j ‘-
.S
\ j
. .>

37 po
o{i with
ouk
Fouw‘er
O\V\o&
srois ?



General Pm‘ol,e—m
\/(&) Cc G(n,m> i P-l:" Q“ R \/(’c) O‘rt‘/\ogonal Pro:\et:\',\'oﬂ_'

E<SR" Borel Set.

@ Fo'r w‘nat \/\-t\ do we ll\awe S\L‘) dl'mH PtE = mmﬁo(meE,mﬁ?
tQ'CO;\] :

@ Whea @ is %al&e, What reasonalole O%S\Lm‘*\'()f\s 'E‘) add onE sk

we have a geod estimete ;
‘*\’ dlmH PtE =0
t€lo)



r/-/lan/t 5ou ,/



