
Partitioning ℝ^3 in unit circles

Azul Lihuen Fatalini
Joint work with Prof. Ralf Schindler



Context

Axiom Paradoxical
m

of choice sets



Context

Vitali set

Axiom Paradoxical
Hamel basis

of choice
m

sets Mazurkiewicz set

PUC
V 7
V

well-order
2.

of the reals L

V
V

...





Partitions in circles

PVC .portion of in unit arches

Question:(i) Why R?
(ii) Why posititions?(1- covering
(iii) Why circles? Why unit circles?
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Partitions in circles

Theorem (IF) (Szulkin)

4 can be portionedin circles.

Theorem (EFC) (Conway-Croft/Kharazishvill
Rson be positionedin unit circles.
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Partitions in unit circles

Theorem (EFC) (Conway-Croft/Kharazishvili
Rson be positionedin unit circles.
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Partitions in unit circles

Observation: Theproof shows that any postol PUC of

cordinality can be extendedto acomplete) PUC.

Question:Lom we always extendaportiol PVC to on

<complete) PUC?



Partitions in unit circles

Observation: Theproof shows that any postol PUC of

cordinality can be extendedto acomplete) PUC.

Question:Lom we always extendaportiol PVC to on

<complete) PUC?

- Sometimes there is notenough "space"to extend a

postal PUC.



The result

Theorem
Thereis amodel of EF+no well-order ofJPUC



The model(s)

1. Cohen-Halpern - Levy model:

H = =HODL8)
AUSAY

where is Da-generic over 4, and

A
=5Cn: nxa] is the setof when reals cooled by

2.
X

=
L((,b(225,h3

3 Lastwhere · is P(N) - generic over L, time!

his IP-generie oven [[o], and

b =Wh is the PUC oddedby h.



Cohen-Halpern-Lévy model

1. Cohen-Halpern - Levy model:

H = =HODEBSAT
where is Da-generic over 4, and

A
=5Cn: nxa] is the setof when reals cooled by

Facts about H

(i) Thereis no well-ordering of the reals.
(ii) thereis no countable subsetof A.

(iii) RRH =0(R1L[a])
<W

at [A]



Construction of a PUC in H 

Q: How do we getaPUC in H?

R1H =0(R1L[a]) =0u Ra<W
at [A] h<w(a)=n

acA
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Construction of a PUC in H 

The problems that arise

Rsz,b,c3 Rsz,b,c3

R (a,b]
Rsay R(2,c R (a,b]

Rsay R(2,c↑ 7
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Extendability (strong) Amalgamation



Construction of a PUC in H 

Lemma 1 (Extendability)
Let V be & ZFC model andper such that
~ Fip is a(portal) PUC". Leta be awhen read over V.

Then, there is aeV[c] st VLC
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Construction of a PUC in H 

syFact:fetVEZEC ondvs]heo-opnoncethusionofone
of RVccy over 1is E.
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Construction of a PUC in H 

Rsz,b,c3

R (a,b]
Rsay R(2,c
7

#0
Rab] RECE

R
[b,c)

(strong) Amalgamation (n =2)



Construction of a PUC in H 

Rsz,b,c3
1

R (a,b]
Rsay R(2,c
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(strong) Amalgamation (n =3)



Construction of a PUC in H 

Lemma 2 (strong Amalgamation) n =2

Leta,b, c mutually generice when reals andletp, 0, P
be such that

7m] Fpis aPUC

4L(a,b]kP, is aPUC

L[a,c]t%is a PUC

and Oti' Is E,pP.

Then L(a,b,c]F 9.00, is apostol DUC and it

can be extendedto aPUC O*P8.WOC
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Algebraic detour

Fact:fetVFzFC andVC]beo-opnonethusionoroneby
of RVic] over Iis E.

Lemma (Transcendence degree)
Letbe amodel of IFC andlets be afinite setof
mutually generic Cohen reals.

VIS] als

Thenthe transcendance degree of R over
~ URV2T]
+CS

1+1 =151 -1
is [.

Q: What can we say if the reals are notwhen reals?



Algebraic detour

Lemma (B. de Bondt)
LetVFZFC andVic]beo-opnoneflusionoroneCohenby adding one *

of RVic] over Ris E.

Lemma (Transcendence degree)
Letbe amodel of IFC andlets be afinite setof
mutually P-generic reals.(*) VIS] als

Thenthe transcendance degree of R over
~ URV2T]
+CS

1+1 =151 -1
is [.

#IP from acertain mice family



To be continued…



Thank you for you attention!
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