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Very Large Cardinals and Combinatorics

Vincenzo Dimonte

(Godel Research Center, Vienna, Austria)
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Unprovability and Beyond

B4p
Mingzhong Cai

There are a large number of open conjectures that resist repeated attempts
from the most brilliant human brains, and one nature worry is that, could any
of these conjectures be actually unprovable from the current axiom system, for
example ZFC? If so, then the next natural question would be, how can we prove
that a statement is unprovable? In this talk we investigate and try to understand
a deeper incompleteness phenomenon that "being unprovable" could be
arbitrarily hard to prove, and we bring such phenomenon into higher levels that
an analogous result holds after adding all truths of bounded quantifier

complexity into the base theory.



Equivalence Relations and Borel Reduction

Th=
Longyun Ding
In Descriptive Set Theory, Borel reduction is an useful tool to characterize
the relative complexity of equivalence relations from vary branches in
mathematics. In resent years, many logicians worked on this topic and many

interesting results were founded. In this talk, we will give a survey on this topic,
from the beginning to some brand new results.



On higher Friedman's conjecture
and degree determinacy on N-definable sets

R
Liang Yu

Friedman conjectured that every uncountable \Delta”1_ 1-set conjecture
contains an upper cone of \Delta®1_1-degrees and degree determinacy on
\Pi*1_{2n+1}-sets says every non-thin \Pi*1_{2n+1}-definable set has an upper
cone of \Q*1_{2n+1}-degrees. Friedman's conjecture was confirmed by Martin
and Q_1-determinacy for \Pi*1_1-sets was proved by Harrington. These
questions for higher levels were raised by Kechris, Martin and Solovay in a Cabal
seminar paper. We first answer the questions for level-3 by performing a
recursion theoretical coding argument over Martin-Solovay tree. Then by a
combination of a generalization the argument and the recent work of Zhu, we

answer the question for all levels. This is joint work with Yizheng Zhu.



Random graphs, first-order logic, and ACcircuits

i
Yijia Chen

First-order logic (FO) has very limited expressive power. One of the best-
known examples is its 0-1 law on random graphs. Among others, it implies that
FO cannot express PARITY. However, once the graphs are ordered, the 0-1 law
completely breaks down. Thus, to prove FO cannot define PARITY on ordered
graphs, one uses the remarkable machinery of Hastad's Switching Lemma on
ACMO circuits.

In 2008, Rossman proved that the k-clique problem cannot be defined by
FO using only k/4 variables, resolving a long-standing open problem in finite
model theory and complexity theory. His proof is built on a brilliant application

of Hastad's Switching Lemma on ordered random graphs.

In the talk, | will explain our recent work extending Rossman's result to the
so-called planted clique conjecture. Among others, it shows that any super-
constant clique cannot be characterized by FO, even in case that the given

ordered graphs have a huge planted clique.



Bounded Correctness Checking of Properties
of the Computation Tree Logic
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7K XHF
Wenhui Zhang

Bounded correctness checking is a kind of methods which extends bounded
model checking in such a way that it tries to verify a property and to falsify the
property on a given model at the same time until there is a conclusion by
applying the bounded semantics instead of the standard semantics. We
demonstrate that bounded correctness checking and the traditional symbolic
model checking are complementary, and provide experimental data showing

that this is also the case in various application examples.



Uniform Interpolation in Multi-Agent Modal Logics

Liangda Fang

In the past decades, uniform interpolation has been investigated for many
logics and has found many applications in knowledge representation and
reasoning. However, uniform interpolation in multi-agent modal logics has
largely been unexplored. In this paper, we study uniform interpolation in multi-
agent modal logics. Based on the canonical formulas of modal logics introduced
by Moss, we propose a syntactical way of computing uniform interpolant. We
show that the uniform interpolant from a satisfiable canonical formula can be
computed by simply substituting the literals of the atom with true. Thus we

show that Kn, Dn, Tn, K45n, KD45n and S5n have uniform interpolation.



To do something else

Y& R e
Fengkui Ju

This paper presents two deontic logics following an old idea: normative
notions can be defined in terms of the consequences of performing actions. The
two deontic logics are based on two special propositional dynamic logics; they
interpret actions as sets of state sequences and have a process modality. The
difference between the two deontic logics is that they contain different
formalizations of refraining to do an action. Both of the two deontic logics have
a propositional constant saying that this is a bad state. The normative notions
are expressed by use of the process modality and the propositional constant.

This is a joint work with Jan van Eijck.



Very Large Cardinals and Combinatorics

Vincenzo Dimonte

Large cardinals are currently one of the main areas of investigation in Set
Theory, and they have been proven essential in the analysis of the relative
consistency of mathematical propositions. It is therefore natural to ask how
flexible can be the set-theoretical universe under large cardinals assumptions.
In other words, once a large cardinal hypotheses is assumed, which structural
characteristics are admissible in the universe? Which combinatorial principles
are consistent or inconsistent?

The talk will delineate the state-of-the-art of this research applied to the
large cardinal hypotheses that are at the top of the large cardinal hierarchy:
rankinto-rank embeddings like 13, 11 and 10. We will show that they are
consistent with L-like properties like GCH, Diamond, V = HOD, while under 10 we
have also the consistency of 11 and the opposite of those principles, like the
negation of SCH and others.

Work in collaboration with Sy Friedman and Liuzhen Wu.
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