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Lovasz (1a%o's)

Tue CoorFUL Helry TweoREM Beriny (1aea)

Tam. Let F,.., Fy,, be £inite families of convex sets
w ‘R¢l Such that Ci0 - A Cdql ¥ ¢ for e\ler\l

choice CieF.. Then there is o POINT that ntersects
every member of one of the F; |

"colorful intersection prope"t‘l" *



Montejano (2013)

MoNTETAND'S THEOREM omtedano - Kevaser (201

Stranez (2022)

Thm. Consider three red and three blue convex sets

in R® with the colorful intersection property.
Then there is oo LINE that ntersects every red set

or every blue set

one of the colors has o

"line transversal”



TVERBERG'S THEOREM Tverberg (1266)

Thm. Let F be a set of n> (d+l)(r-1) points in R,
There s a partition F=z A V-V Ay such that

conv A, a-.nconvA, 9

I Tverberj r .Par':'c\"wn"

E-30 d=1; r=3

..........
~~~~~~



o V R RE&V ‘--r Dobbins - K.~ Lee (2024)

Thm. et F .., F. be families ok convex sets in R‘,
each of size n, with the wlorful intersection property.
18 n> (§+1)(r-1) | where nis o prime power, then

one of the F has o Tverberg r-partition.

Cor. One of the F; has an (h-v)-£lat tramsversal

F9. d=3, m=21, r:2, n=3 Montejano's theorem



QOES“ (ON Special case of conjecture

o4 Marfines - Rolddw- Rubin (2013)

Congider 1000 red and 1000 blue convex sets in R*
with the colorful jntersection property.

Ts there olways a LINE that intersects
Y of the red sets or Y4 of the biue sets



CONFIGORATION SPACE/TesT MAP SCHEME

“test mop”

£

*conti awdfon n Test space "

U

space

Then (Volovikev [996) Let 6= Zpx--x Zp with p prime.

let X and Y be {ixed pomt -L£vee G-spaces | Where
X is n- connected and Y= < is fintte dimeunsional .
Thew therz exists no 6 - equiyavriowt mop X— Y,



CONFIGURATION SPACFE

V,r et ok surjective {unctions (w] —(r]

4 2 3 4y 5 ordered
Egq. —> ({I H 3 x5 -partitio
AN N MY, {ah, fas} ) ropertition
S, octs on Vo
Kn,p QMp\iu 0-‘ wW\P‘Q'K on \/n,r. $ by permu.‘\f:\f' Po.r'\'s

component -wise
{QH'“'Q)% € Knm — nonemety intersections

KW

K‘.‘: Kn,r‘ = Kn,r % -0 R Kn,r‘

Encodes the ordered
r- partitions of the F; F. L FM



Sarkaria. (194)
SARKAR\AS TENSOR TRICk B&.r&_n;-Onn (149%)

Va —3 ei - Fn_ € ‘R ) V|+ oo +Vr '-'O MNLV.‘CCS W/Yow5m$=-°

welR! — Liv) = (P)ovi e Ye R

Sr acts on Y by
permucting columns

For convex set Ce\\ld LiC = {L;cw) T we C}

oes. F-= {Cs)-o-,Cv\} convex sets v ‘Rd

Q eVor 05 a Tverbeq I - portition ot ©

:

O e conv (2L'C.‘}ieqf'c‘) -V ichi}ieQ"W)



Test MAP

vertex q € K > r -porlition of some F

¢ assu.m'ma not a Tver‘or.ra por\'c%‘wv\

il"ci‘ieq'a)uu.u il"c.‘};eq"u') < {g&\/ : %.H >O}

{ commutes with

Define £: K — Y by offine extension 1700 o
€ qrowp O¢ ton

colorful ivdersec{-iov\s = (IM '@) N (edﬂ @ |P\r) = ¢

Pro;‘edfoh ™ V\ovmd(yﬁov\ = _(:: K — Sdcr.n_\

G - equivariont



CONNECTEDNESS OF K

Cn,r cell CD“\p'ﬂx of ordered r-pur'bi'l:iov\s ol <subeets of [V}

13 .
~ “3/ \“‘3/ \T1/
n l
/ \ 243 324 )
T T > l‘lﬂ/ 1-‘13/ m/ 31,1/.
23 31 31 " 214
\21/ »/ \su/ 13 7~ \131 ~
C /31,1 qlal 234
3'1 . \111/ \ / \-.

Cuor & an (n-r) - dimensions| reqular cell complex

Kor % Car by Quillew's Qiber thesrmwm



CoNNECTEDNESS OF K

Kn,r = Cn,r &~ vsn-r = (h-r-\)-—c.onnec‘ted
rel

Qullew's Discyrete
.ci bev thwm Movse 'ﬂi -

= K = K::' is [m Lv\-r ﬂ) —1] - Covmecte&

>d(r-1)-2 since n> (%-\\) (_r-l)

dlr-1)-|\

conirodiets the equivaviawt wap f: K-> =



A CoNJECTURE

Our reswll js GEOMETRIC,

but the proot 1s ToroLos\caL

reguires ¢ is prime power

We conjecture the resutt holds for owy integer 12 .



A CoNJECTURE

Our reswll js GEOMETRIC,

but the proot 1s ToroLos\caL

reguires ¢ is prime power

We conjecture the resutt holds for omy '\ﬂ\'esev rs2 .
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9:30—10:30
10:30—11:00
11:00—11:30

11:30—12:00
12:00—14:00
14:00—19:00
19:00

9:30—10:30

10:30—11:00
11:00—11:30
11:30—12:00
12:00—14:00
14:00—14:30

14:30—15:00

15:00—15:30
15:30—17:30

9:30—10:30

10:30—11:00
11:00—11:30
11:30—12:00
12:00—14:00
14:45—15:15
15:15—15:45
15:45—16:15
16:15—17:30

Wednesday, July 17, 2024

Pertti Mattila

Wei-Hsuan Yu

Hai Long Dao

Hausdorff dimension of plane sections and general in-
tersections

Coffee break

On the size of maximal binary codes with 2, 3, and 4
distances
The combinatorics of syzygies
Lunch
Excursion
Banquet

Thursday, July 18, 2024

Hong Wang

Alan Chang

Terry Harris

Charlotte Aten

Semin Yoo

Friday,

Cosmin Pohoata

Andreas Holmsen
Jinha Kim

Olivine Silier
Matthew Kroeker

Invited lecture
Coftee break
Dividing a set in half
Subsets of vertical planes in the first Heisenberg group
Lunch
TBA
Improved upper bounds for the largest size of Diophan-
tine m-tuples
Coffee break
Small group collaboration

July 19, 2024
TBA

Coftee break

Colorful intersections and Tverberg partitions

Star clusters in independence complexes of hypergraphs

Lunch

TBA

The Average Number of Points in a Spanned Plane
Coffee break

Small group collaboration



