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THE

CASCADE

Kalai 74 CONJECTURE

If

thx 1 Exalt tlx.rs let

then
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to say it
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The first case of
the CASCADE conjecture

If thx 1 Xl

then thx 2 O

tame
them th 2 70

This is RADON's theorem
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if 1 1 dim Aff At 1

the Tix 2 0 i.e
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conki it I n Comix its 0
This is Radon's therein
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if 1 1 dim Aff At 1
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The first case of the CASCADE

conjecture thx 1 IN text o

this is IRadon'stheremI

THE First open case of the

CASCADE CONJECTURE
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The CASCADE CONJECTURE

Full Generality

If thx lit that thx r lx

then tyrtt o

corollary Tverberg's theorem

If Hl r.tlx.tl rfdimAff Xf
then Tex real 0

Anotherformlatin
y

tix it 2 X1
in

True for dimly 1 easy

Theorem Akira KADARI around 1980

The cascade conjecture is true if

dimk 2



linearratherthenattineformlatin

Let Xi en pm point in real vector
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Notions of cores 100

Core x n comin ie cuing
Jc n

1814 Core x courcy

Easy fact

Corer X 3 TIX r

An ingredient
in Kadari's proof

in the plane contain
corer x

Not their higher
dimensions
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same order types if
they have the same radon partitions
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A strong form
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six descant six rt IN

Scared 0



ORDER TYPES Universality

Evan there is a special order type

configuration ofypoints in CYCLIC

position which is UNIVERSAL

every
collection of n pts in general position

when n is large enough contains in pts

in cyclic position

For Tverberg points The notion

of order type is not developed

But work Pelerin lead

to a definition

Universal collectin set of points

where identified by Por

White Bunfirash
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Barany Kalai Por 1211 Universality
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Problem Perles Given

h dealt lit points in Rd
and r numbers a az jar such that

act tare n Kai Edtl i np r

is there a configuration of points
such that all Turkey partitions
are of type an art

Answ White YES

MM Sierksmu's conjecture

Tverberg partitions 7 ri d
White's examples Equality
Butch Ni rash more general examples
Por Universality
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Enter topology
mum

Rich Connections between

Helly type problems
and topology

topological Helly

topological Radar

topological Turbay
THI

F At Md continuous

7 Sit disjoint faces seats
sit fist n th 0
Adt can be replaced by any idyll polyp

any
boundary of every del dim comes body

Bajmiczy and Barany 79



There is topological Tverberg
theorem

when the numberof parts prime
prime power

Barany
Shlosman Szics 181

Ozaydin 1871 Frick Mabillard Wagner

incorrect when puts not mine power

CAN WE USE TOPOLOGICAL MACHINARY

To Find CONDITIONS For

TVERBERG PARTITIONS INTO 3 PARTS

WHEN The NUMBER OF POINTS

IS LESS THAN 21 3



Éetoptgical
extension of
the CASCADE

vageconjectwe
cov.eu

several ranout available

X configuration of points Rd

Pax
collection of Radon

partitions
no geometric complex

TY
set of Radm

points

If map
from Pdx Rdx

is topologically trivial in some
sense

then TIX 3 0
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Cobringarbicgraph

D

PEE In
B edge not 3 edge

coloring cobringble

40T EYE

Four Color
theorem

Every bridgeless

planar eaten graph
is 3 Edge colorable



Let 6 be a graph
G 4 E

tube wifi un

stun associate to an edge elvivil

the vector to o it g n o.o

This is a configuration fax of

points in
IRA actually 112

Observation 4 G is 3 edge colorable

Iff TIX 3140
Shmuel Onn

bridglers

4ct cubic planar graphs are

3 edge colorable

computationalcomplexity



Apply a topological strengthening

of the Cascade conjecture

to show that

Every bridgelers planar graph
is 3 edge colorable 140T

Findaprootinatbipartitecubic graph is s edge colorable
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Ron was my first Ph D student

I was not sure that I'm sufficiently

mature academically to have Ph.D students

and Ron was supervised together

by
Micha Perles who was my supervisor

The question of my maturity was not

settled since Ron himself was academically

and personally very mature

His Ph D path is similar to mine

1 Result about hyperhees that was not

included thesis

2 Putrefy
with group

action Hellytime
unaided

I Htt
Generali

81 affidthhyp t cantalHty
Responsibility maturity stability
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Yuval
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witharch problems of
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mated upland
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some stories

Ron
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