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Halpern-Liuchli Theorem and Reverse Mathematics
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Abstract:

Let T denote the full binary tree. For each n > 1, let T'(n) be the set of
level n nodes in T'. An subtree S C T is said to be strong if (i) for all m,
S(m) C T'(n) for some n > m, and (ii) if ¢ € S(m) then every immediate
successor of o in T has one and exactly one extension in S(m + 1). The
Halpern-Lauchli Theorem (denoted HL) states that for all d,k > 1, for

all
U 1] ) =&,

n i<d—1
there exist strong subtrees S; C T; such that f [ [J, [[;<4_; Si(n) is a
constant. This combinatorial theorem was introduced in 1966 to solve
set-theoretical problems. Recently it has been studied by logicians who
are interested in both infinite combinatorics and in reverse mathemat-
ics. It is known that with sufficient induction, Halpern-Lauchli Theorem
holds recursively, that is, the homogeneous strong subtrees can be com-
puted recursively from the coloring f. However, we will demonstrate that
without Yo-induction, the picture is different. Moreover, We show that
over the base system RCAq + X9-bounding, RCAg + HL does not imply
M9-induction.

This talk is based on an ongoing joint project with Chitat Chong, Wei
Li from National University of Singapore and Lu Liu from Central South

University, China.



The equivalence relations E(G)
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Abstract: We introduce a kind of orbit equivalence relations E(G)
which can well describe structures and properties of Polish groups from
the perspective of Borel reducibility. First, we review the basic concepts
of Borel reduction. Then, we present some general results on E(G),

including Rigid theorems on TSI Polish groups.

Asymtotic representations of topological semigroups and stable
finiteness
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Abstract: Hyperlinear and sofic groups are two classes of discrete
groups come from different corners of mathematics (operator algebras
and symbolic dynamics, respectively), and can be characterized as sub-
groups of metric ultraproducts of families of, respectively, unitary groups
and finite symmetric groups. Hyperlinear groups come from the Connes’
embedding conjecture (1976), while sofic groups, introduced by Gromov,
are motivated by a problem of symbolic dynamics: Gottschalk’ s sur-
junctivity conjecture (1973). In 1969, Kaplansky proved that every group
algebra over a field of characteristic 0 is stable finiteness and he propose
an open problem: Is every group algebra always stable finiteness? In
2002, Ara, O’ Meara and Perera settled the Kaplansky’ s conjecture for
residually amenable groups, and in 2004, Elek and Szabo settled this con-

jecture for sofic groups. In fact, hyperlinear and sofic groups also can be



described by their asymtotic representations. In this talk, I will give an
introductory survey of continuously asymtotic representations of general
topological semigroups, and using a different approach, I will introduce

a new proof of the stable finiteness for sofic groups.

Forcing construction related to club principle
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Abstract: Club principle is a weak form of diamond principle. Shelah
first introduce a forcing poset seperating club and diamond. Similar forc-
ing posets were also introduced later. In a ongoing project, we introduce
a new forcing poset seperating club and diamond and discuss its possible

application.
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Abstract: FAMNBFENLE X T A B E dichromatic number 5 F 4 &
z ek %, Fit L Borel 845, *F R 4089 Borel dichromatic
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Continuous Edge Chromatic Numbers of Abelian Group
Actions
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Abstract: We prove that for any generating set S of I' = Z", the
continuous edge chromatic number of the Schreier graph of the Bernoulli
shift action G = F(S,2") is X.(G) = ¥/(G) + 1. In particular, for the
standard generating set, the continuous edge chromatic number of F'(2%")
is 2n + 1.

The complexity of classifying continuous t-norms up to
isomorphism
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PP RES
Abstract: It is shown that the isomorphism relation between contin-
uous t-norms is Borel bireducible with the relation of order isomorphism

between linear orders on the set of natural numbers, and therefore, it is

Borel bireducible with every Borel complete equivalence relation.

Topological simplicity in minimally almost periodic free groups

Victor Hugo Yartiez
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Abstract: All topological spaces considered in this talk shall be as-

sumed Hausdorff.



A topological group is said to be minimally almost periodic (MinAP) if
it admits no non-trivial continuous homomorphism to a compact group.
This notion was introduced by von Neumann in the 1930’s in connec-
tion to the works of Bohr related to the (real-valued) almost periodic
functions appearing in the context of Harmonic Analysis. In the modern
theory of topological dynamics, the MinAP groups regularly appear as a
consequence of extreme amenability.

In this talk we present a proof of the following result: a free group F
of countably infinite many generators admits a metric group topology 7T
making it topologically simple, and which satisfies the following property:
for each open neighbourhood U of the identity, ' can be represented as
the subgroup generated by the subgroups of F' contained in U (the so-
called algebraic small subgroup gemerating property). This implies that
(F,T) admits no non-trivial homomorphism to neither NSS nor locally
compact groups (in particular, implying that F' is minimally almost pe-

riodic).

Isolated d.c.e. degrees and >.; induction
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Abstract: A d.c.e. degree d is called isolated (resp. upper isolated)
if there is a c.e. degree a < d (resp. a > d) such that there are no
c.e. degrees strictly between a and d. In this talk, we focus on the
inductive strength of both isolated and upper isolated d.c.e. degrees
from the point of view of reverse recursion theory. We show that (1)
P~ + BY + Exp F I¥; <» There is an isolated d.c.e. degree below 0';
(2) P~ 4+ BX1 + Exp F IX; > There is an upper isolated d.c.e. degree
below 0’. This is a joint work with Liu Yiqun and Liu Yong.



