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Í.À.Áàæåíîâ. On spectrally universal classes of structures

For a countable algebraic structure S, the degree spectrum of S is the set of Turing degrees
of all isomorphic copies of S. A class of structures K is spectrally universal if for every countable
structure S, there exists a structure M from K such that the degree spectra of M and S are the
same. The talk discusses recent results on spectral universality for some familiar algebraic classes:
modal algebras, contact Boolean algebras, Heyting algebras with distinguished atoms and coatoms.

The work is supported by the Mathematical Center in Akademgorodok under the agreement
No. 075-15-2022-281 with the Ministry of Science and Higher Education of the Russian Federation.

È.È.Áàòûðøèí. Ñ÷åòíàÿ ñòðîãàÿ îáðàòíàÿ ìàòåìàòèêà

Ñòðîãàÿ îáðàòíàÿ ìàòåìàòèêà � ýòî ïðåäëîæåííàÿ Õ.Ôðèäìàíîì ïðîãðàììà èññëåäîâà-
íèé, öåëüþ êîòîðîé ÿâëÿåòñÿ èçó÷åíèå ëîãè÷åñêîé ñèëû ìàòåìàòè÷åñêèõ òåîðåì ñ ïîìîùüþ
ñòðîãî ìàòåìàòè÷åñêèõ àêñèîì è áåç èñïîëüçîâàíèÿ êîäèðîâàíèÿ. Â êà÷åñòâå áàçîâîé òåîðèè
äëÿ ñ÷åòíîé ñòðîãîé îáðàòíîé ìàòåìàòèêè Ôðèäìàíîì áûëà ïðåäëîæåíà ýëåìåíòàðíàÿ òåî-
ðèÿ ôóíêöèé ETF. Â äîêëàäå ïðåäïîëàãàåòñÿ îáñóäèòü ïîäñèñòåìû ETF è èõ ýêâèâàëåíòíûå
àêñèîìàòèçàöèè. Êðàòêàÿ àííîòàöèÿ äîêëàäà.

Á.Ô.Ë.Áàóâåíñ. Fast dynamic matching in bipartite lossless expanders

We consider bipartite graphs, and refer to the 2 parts as left and right nodes. Hall's theorem
states that if every set S of left nodes has at least #S neighbors, then the graph has a matching
that saturates all the left nodes. We say that a graph has e-expansion up to K elements, then
if every left set S of size at most K has at least e#S neighbors. Thus Hall's theorem implies
that if a graph has 1-expansion up to K, then every left set of size K has a saturating matching.
We consider a dynamic variant of this problem and present a strategy that can be solved in time
O(D polylog N) in graphs with N left nodes and left degree at most D. However, the algorithm
only works in graphs with (2D/3)-expansion. Such graphs can be computed using with known
constructions.

Application 1: 1-bit probes. Such probes are datastructures to store a set S and in which a
membership query is answered probabilistically by reading only a single bit from the memory. Our
construction reduces the size of the smallest such probes. Moreover, our probes are dynamic: one
can add and remove elements in S.

Application 2: connector graphs. Such graphs model the connection problem on old telephone
networks in which input and output nodes need to be connected using node disjoint paths. Our
algorithm gives an almost double exponential speed up of the path �nding algorithm in constant
depth connectors, and this solves an open question by Feldman, Friedman and Pippenger from
1988.
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Ì.Â.Âîëêîâ. Synchronizing quantum automata

In the literature, there exists many de�nitions of quantum automata (QA). Their common
feature is that the role of a state set is played by a �nite-dimensional Hilbert space H while the
role of a �nite input alphabet is played by a bunch Σ of linear transformations of H. QA are mostly
studied from the viewpoint of language recognition.

In the talk, I treat QA as protocols rather than recognizers and suggest the notion of
synchronizing QA. The model of QA I consider is similar to the well-known measure-once model
by Moore and Crutch�eld with the only di�erence that the measurement is partial and the
computation continues after the measurement. Such an automaton is said to be synchronizing
if there is a word w over Σ such that the result of the consecutive application of transformations
forming w does not depend on the outcome of the measurement step.

I will present a few examples and discuss open questions.

Ñ.Ñ. Ãîí÷àðîâ. Ëîãè÷åñêèé ïîäõîä ê ïðîáëåìàì óïðàâëåíèÿ è ÈÈ â ðàìêàõ ñå-

ìàíòè÷åñêîãî ìîäåëèðîâàíèÿ

Â äîêëàäå áóäóò èçëîæåíû èäåè è ðåçóëüòàòû ïðåäëîæåííîãî Þ.Ë.Åðøîâûì,
Ñ.Ñ. Ãîí÷àðîâûì è Ä.È.Ñâèðèäåíêî ëîãè÷åñêîãî ïîäõîäà â ðàìêàõ ñåìàíòè÷åñêîãî ìîäåëè-
ðîâàíèÿ äëÿ ïîñòðîåíèÿ ìàòåìàòè÷åñêèõ ìåòîäîâ äîâåðèòåëüíîãî ÈÈ è ïîñòðîåíèÿ óïðàâëå-
íèÿ ñëîæíûìè îáúåêòàìè íà îñíîâå òåîðåòèêî-ìîäåëüíûõ êîíñòðóêöèé ïîñòðîåíèÿ íàñëåä-
ñòâåííî êîíå÷íûõ ñïèñî÷íûõ ðàñøèðåíèé àáñòðàêòíûõ ìîäåëåé è ëîãè÷åñêîãî ÿçûêà äëÿ
îïðåäåëåíèÿ âû÷èñëèìîñòè íàä àáñòðàêòíûìè ìîäåëÿìè. Èñõîäíûå èäåè äëÿ äàííîãî ïîä-
õîäà áàçèðóþòñÿ êàê íà òåîðèè âû÷èñëèìîñòè è òåîðèè ìîäåëåé, òàê è íà ðàçâèòèè èäåé
òåîðèè äîïóñòèìûõ ìíîæåñòâ. Èññëåäîâàíèÿ ïîñâÿùåíû àëãîðèòìè÷åñêèì ñâîéñòâàì ÿçû-
êà è åãî ñåìàíòèêè, âêëþ÷àÿ ïðîáëåìû ïîëèíîìèàëüíîñòè ñòðîÿùèõñÿ àëãîðèòìîâ êàê íàä
ÿçûêîâûìè êîíñòðóêöèÿìè, òàê è íàä ìîäåëÿìè, à òàêæå òåîðåòèêî-ìîäåëüíûì ñâîéñòâàì è
ñâÿçÿì ðàçëè÷íûõ êîíñòðóêöèé. Âàæíûì ýëåìåíòîì äàííûõ èññëåäîâàíèé ÿâëÿþòñÿ è ìå-
òîäû ðåàëèçàöèè â ïðàêòè÷åñêèõ ðåàëèçàöèÿõ è âîçíèêàþùèõ ïðè ýòîì íîâûõ ïðîáëåìàõ è
çàäà÷àõ.

Ñ.Ì.Äóäàêîâ. On properties of subsets algebras

Any operation over any domain can be generalized on arbitrary subsets of the domain. So for
any universe we can consider algebras of subsets with the same operations. It can be algebra of
all subsets or some subsets, for example, �nite subsets. We investigate subsets algebras for various
original universes. We have established results on elementary equivalence, algorithmic decidability,
de�nability, and other properties.

We pay special attention to semigroups. The free semigroup is the algebra of all words
with concatenation. So the subsets algebras is the corresponding algebras of languages. Another
examples are subsets of natural numbers or unity-coe�cient polynomials over any idempotent
semiring with unity.

Another universes we consider are unars with an injective function. Then the subsets algebras
are of the same kind. We have established structure of its theory.
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À.À. Çàïðÿãàåâ. Interpretations of B�uchi arithmetics in themselves

B�uchi arithmetics BAn, n > 2, are extensions of Presburger arithmetic with an unary functional
symbol Vn(x) denoting the largest power of n that divides x. These theories were introduced by
J. B�uchi in order to describe the recognizability of sets of natural numbers by �nite automata
through de�nability in some arithmetical language. As shown by V.Bruy�ere, the de�nability of a
set of natural numbers in BAn is equivalent to its recognizability by a �nite automaton receiving
m-tuples of natural numbers in the form of m-tuples of their last, then penultimate, etc. digits of
their n-ary expansion.

A.Visser has asked the following question: given an weak arithmetical theory T without ability
to encode syntax but with full induction, does it hold that each interpretation (one-dimensional or
multi-dimensional) of T into itself is isomorphic to the trivial one, and, if it is, is the isomorphism
always expressible by a formula of T? This question was previously answered positively for
Presburger arithmetic PrA in the author's joint work with F. Pakhomov.

We show that each interpretation of BAn itself in its own standard model N and show that
each such interpretation is isomorphic to the trivial one. Furthermore, we obtain this result already
for the interpretations of Presburger Arithmetic in BAn. The proof is based on the contradiction
between a condition on automatic torsion-free abelian groups given by Braun and Str�ungmann
and the description of the order types of non-standard models of B�uchi arithmetics. This gives a
partial positive answer to the question of Visser.

Ì.Â. Çóáêîâ. Well-orders realized by CE equivalence relations

A structure A is realized by an equivalence relation E if there exists a structureB such thatB/E
is isomorphic to A. We will describe sets of ordinals that can be realized by one �xed computably
enumerable equivalence relation, provided that this equivalence relation can realize an ordinal less
than ωω.

(Joint work with N.A.Bazhenov.)

Â. Ã.Êàíîâåé. Î ñóùåñòâåííîñòè ïàðàìåòðîâ â ñõåìå àêñèîì ñâåðòêè â àðèôìå-

òèêå âòîðîãî ïîðÿäêà

Ïîñòðîåíà ìîäåëü àðèôìåòèêè âòîðîãî ïîðÿäêà, â êîòîðîé àêñèîìà ñâåðòêè âåðíà â áåñ-
ïàðàìåòðè÷åñêîì âàðèàíòå íî íå âåðíà â ïîëíîì âàðèàíòå ñ ïàðàìåòðàìè.

Ê.À.Êîâàëåâ. Analogues of Shepherdson's Theorem for the arithmetical language

with exponentiation

We investigate the following expansions of IOpen (Robinson arithmetic Q with quanti�er-free
induction):

• IOpen(exp): Q with axioms exp(0) = 1 and exp(Sx) = exp(x) + exp(x) and quanti�er-free
induction in the expanded language;

• IOpen(xy): Q with axioms x0 = 1 and x(Sy) = (xy) · x and quanti�er-free induction in the
expanded language.

In 1964 Shepherdson proved the following theorem characterizing models of IOpen: For every
discretely ordered ring M , the nonnegative part M+ is a model of IOpen iff M is an integer part
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of the real closure R(M) of the fraction �eld of M (i.e. for every r ∈ R(M) exists m ∈ M such
that m 6 r < m+ 1).

Our purpose is to generalize this theorem to the expanded theories IOpen(exp) and IOpen(xy).
We obtain some partial results for these theories and a full analogue of the Shepherdson's theorem
for the theory IOpen + Txy , where the latter is some �nite set of the natural properties of
exponentiation.

Ì.Â.Êîðîâèíà. Automated reasoning with continuous data

In this talk we report on ongoing research on solving non-linear constraints over the reals
occurring in a wide range of applications, starting with program veri�cation, ranging over
veri�cation of real-world designs all the way to automation of formally veri�ed proofs of
mathematical statements.

In our framework methods from Computable Analysis and Automated Reasoning are combined
to meet e�ciency and expressiveness. This approach is applicable to a large number of constraints
involving computable non-linear functions, piecewise polynomial splines, transcendental functions
and solutions of polynomial di�erential equations.

We give an introduction to the ksmt calculus for checking satis�ability of non-linear constraints
in a CDCL style way inspired by advances in SAT solving. Along proof search ksmt resolves two
types of con�icts: linear and non-linear. Linear con�icts are delegated to a decision procedure for
linear real arithmetic and non-linear con�icts are resolved by local linearisations separating the
solution set and the current con�ict. We show that the ksmt calculus is a δ-complete decision
procedure for bounded problems.

È.À.Ìèõàéëèí. Ïîëèíîìèàëüíûå ôîðìóëèðîâêè êàê áàðüåð äëÿ äîêàçàòåëüñòâ

ñëîæíîñòè

Òåîðèÿ ñëîæíîñòè ïûòàåòñÿ îòâåòèòü íà âîïðîñû î ìèíèìàëüíîì êîëè÷åñòâå ðåñóðñîâ
íåîáõîäèìûõ íà ðåøåíèå àëãîðèòìè÷åñêîé çàäà÷è. Â êëàññè÷åñêîì âàðèàíòå îòâåò íà òàêîé
âîïðîñ ïðåäñòàâëÿåòñÿ â âèäå îòíåñåíèå çàäà÷è ê êàêîìó-òî ñëîæíîñòíîìó êëàññó, íàïðè-
ìåð ê êëàññó P � çàäà÷àì ðåøàåìûì çà ïîëèíîìèàëüíîå âðåìÿ. Ïðè ýòîì ðåøàåòñÿ çàäà÷à
çà n2 èëè çà n100 óæå íåâàæíî. Â ïîñëåäíèå ãîäû àêòèâíî ðàçâèâàåòñÿ äðóãîé ïîäõîä èç-
âåñòíûé êàê òåîðèÿ âûñîêîòî÷íûõ îöåíîê, ãäå ñëîæíîñòü ðåøåíèå çàäà÷ ïûòàþòñÿ èçìåðèòü
íàîáîðîò ìàêñèìàëüíî òî÷íî. Ïîñêîëüêó ó íàñ ïîêà íåò ïðèìåðîâ áåçóñëîâíûõ îöåíîê íà
ñëîæíîñòü çàäà÷, ýòà òåîðèÿ îïåðåðóåò íèæíèìè îöåíêàìè â ïðåäïîëîæåíèè ðàçëè÷íûõ ãè-
ïîòåç. Â ýòîì äîêëàäå ìû ïîãîâîðèì î òîì êàê òàêèå îöåíêè äîêàçûâàþòñÿ â ïðåäïîëîæåíèè
Strong exponential time hypothesis è ïî÷åìó äëÿ êàêèõ-òî çàäà÷ òàêèå íèæíèå îöåíêè áóäóò
èìåòü íåâåðîÿòíî ñèëüíûå ïîñëåäñòâèÿ äëÿ äðóãèõ îáëàñòåé òåîðèè ñëîæíîñòè. Äîêëàä áó-
äåò ñîñòîÿòü èç îáçîðíîé ÷àñòè è êðàòêîãî ðàçãîâîðà î íàøåé ïîñëåäíåé ñòàòüå �Polynomial
formulations as a barrier for reduction-based hardness proofs�.

À.À.Îíîïðèåíêî. On topological models of intuitionistic epistemic logic

The intuitionistic logic H4 with the modality of knowledge is in some way dual to the classical
modal logic S4. I will talk about two types of topological models of the logic H4: models with a
dense distinguished subset, as well as bitopological models.
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Â.Í.Îðåõîâñêèé. Î ëîãè÷åñêèõ è òîïîëîãè÷åñêèõ êëàññèôèêàöèÿõ ðåãóëÿðíûõ

îìåãà-ÿçûêîâ

Â ðàáîòå ðàññìàòðèâàþòñÿ äâà ïîäõîäà ê êëàññèôèêàöèè ω-ÿçûêîâ: ëîãè÷åñêèé è òî-
ïîëîãè÷åñêèé. Ïðè ïåðâîì ïîäõîäå ω-ñëîâà ðàññìàòðèâàþòñÿ êàê ñòðóêòóðû ñèãíàòóðû
σ = {6, Qa, ...} èëè τ = σ ∪ {p, s}. Ïîëó÷èì èåðàðõèè Σσ

n è Στ
n, èíäóöèðóåìûå èåðàðõèÿìè

ïðåäëîæåíèé ñèãíàòóð σ è τ ïî ÷èñëó ïåðåìåí êâàíòîðîâ â ïðåäâàðåííîé íîðìàëüíîé ôîðìå.
Ïðè âòîðîì ïîäõîäå íà ìíîæåñòâå Aω ââîäèòñÿ êàíòîðîâñêàÿ òîïîëîãèÿ è ðàññìàòðèâàåòñÿ
áîðåëåâñêàÿ èåðàðõèÿ Σ0

n. Òàêæå ðàññìàòðèâàþòñÿ òîíêèå èåðàðõèè (Selivanov 1998) Sα è
Σα. Ïîñëåäíÿÿ íà ìíîæåñòâå ðåãóëÿðíûõ ω-ÿçûêîâ ñîâïàäàåò ñ èåðàðõèåé Âàãíåðà (Wagner
1979). Èçâåñòíî, ÷òî

⋃
α<ωω Sα = BC(Σσ

2 ) è
⋃
α<ωω Σα = BC(Σ0

2).
Îñíîâíûì ðåçóëüòàòîì äàííîé ðàáîòû ÿâëÿåòñÿ ïîëíîå îïèñàíèå ñîîòâåòñòâèÿ ìåæäó ëî-

ãè÷åñêèìè è òîïîëîãè÷åñêèìè êëàññèôèêàöèÿìè.

Ò. Ã.Ïøåíèöûí. Commutative Lambek grammars are not context-free

In 1993, Mati Pentus proved that Lambek grammars are equivalent to context-free grammars
in the sense that they generate the same set of languages (disregarding the empty word). We prove
that a similar result does not hold for grammars over the Lambek calculus with permutation (LP),
which can also be called commutative Lambek grammars. More precisely, we show that there
is a language that can be generated by a commutative Lambek grammar such that it is not a
permutation closure of a context-free language. To prove this, we present a formalism equivalent
to commutative Lambek grammars, which we call linearly-restricted branching vector addition
systems with states; it is simpler to establish the desired result for them.

Â.Â.Ðûáàêîâ. Temporal multi-agent logics, problems satis�ability, decidability and

admissibility

In our research we investigate temporal multi-agent logics with various possible non-transitive
temporal accessibility relations. Main idea of this choice consists in attempts more precisely model
and describe behavior, reasoning and computation agents (distinct acting computational threads)
when they cooperate and acts mutually. In particular, we consider non-transitive logics, where
elements of interval logics are applied. In this case the time accessibility relations are non-transitive
and chopped into intervals of bounded time. In de�nition of models, we consider logics with only
one objective valuation of propositional states and logics with multi-valuations � the case when
the agents have separated own valuations' relations for propositions.

Looking at the case when the time accessibility relations may be a�ected by events and alter
during computation we study logics which have dynamic accessibility relations � the case when any
state (world) generates (and hence have) its own accessibility relation. Mathematical problems we
are dealing with are problems of satis�ability, decidability and admissibility. Found computational
algorithms to be reported.

Supported by the Krasnoyarsk Mathematical Center and �nanced by the Ministry of Science
and Higher Education of the Russian Federation (Grant No. 075-02-2020-1534/1) and by Research
Program at the National Research University Higher School of Economics (HSE University)
Moscow.
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Ì.Í.Ðûáàêîâ. Undecidability of modal and superintuitionistic logics of a single

unary predicate in languages with two variables

We consider the issues concerning algorithmic complexity of non-classical predicate logics
in restricted languages. In 1962, S.Kripke suggested how to simulate a binary predicate letter
of a classical �rst-order formula with a modal �rst-order formula containing two unary letters.
Building on Kripke's idea, we simulate a binary precidate letter with a single unary letter in modal
formulas and with two unary letters in superintuitionistic formulas. This immediately gives us the
undecidability of numerous modal logics in languages with one unary letter, and superintuitionistic
logics with two unary letters, and three variables, since the classical logic of a binary predicate
is undecidable with three variables. In addition, we show how to simulate any number of unary
letters with a single unary letter (both in modal and intuitionistic languages). Due to the well-
known results on the undecidability of many non-classical logics in languages with two variables
(D.Gabbay, V. Shehtman (1993), R.Konchakov, A.Kurucz, M. Zakharyaschev (2005)), we obtain
the undecidability of many modal and superintuitionistic predicate logics in languages with a single
unary predicate letter and two variables. The proposed encoding enables us to obtain the non-
enumerability and even non-arithmeticity of the corresponding fragments of a number of logics of
Kripke frames. Our results extend to polymodal logics, such as predicate counterparts of CTL∗,
CTL, LTL, epistemic logics, logics with universal modality, etc.

Â.Ë.Ñåëèâàíîâ. Boole vs Wadge: comparing basic tools of descriptive set theory

We systematically compare omega-Boolean classes (obtained from open sets (or other classes)
by applying omega-Boolean operations), the reducibility by continuous functions (known as Wadge
reducibility), and the recent extension of Wadge hierarchy to non-zero-dimensional spaces. E.g.,
we complement the result of W. Wadge that the collection of non-self-dual levels of his hierarchy
coincides with the collection of classes generated by Borel omega-ary Boolean operations from the
open sets in the Baire space. Namely, we characterize the operations, which generate any given
level in this way, in terms of the Wadge hierarchy in the Scott domain. As a corollary we deduce
the non-collapse of the latter hierarchy. Also, the e�ective version of this topic is discussed.

À.À.Ñåìåíîâ, Ñ. Å.Êî÷åìàçîâ. Using Backdoors to estimate the hardness of

Boolean formulas w.r.t. SAT solving algorithms

The Boolean satis�ability problem (SAT) is a classical combinatorial problem which is
NP-complete in the decision variant and NP-hard in the search variant. Nevertheless, during
the recent 20 years there have been developed a lot of applied algorithms that successfully
tackle SAT for formulas of large dimension (tens of thousands of variables and hundreds of
thousands of clauses). These algorithms called SAT solvers are routinely used in such areas as
symbolic veri�cation, program testing, cryptanalysis, bioinformatics, combinatorics, etc. Despite
the impressive e�ectiveness of modern SAT solvers, it is often important to know in advance their
approximate runtime on particular formulas. It is a typical situation that a SAT solver has been
working for an hour or a day or a month, and it is not known whether it will �nish anytime
soon. The question then is whether it is possible to construct some meaningful upper bounds
on the runtime of a particular SAT solver on a particular SAT instance? In the report we will
present several results in this direction. The presented approach is based on the idea to evaluate
the hardness of a formula via some decomposition or, in a more general case, via a so-called SAT
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partitioning of a formula. In order to construct such a partitioning we choose a set called Backdoor
and decompose an original formula into sub-formulas by substituting all possible combinations of
values of backdoor variables to a formula. Then, under certain assumptions we can use the Monte
Carlo method to estimate the runtime of a solver on the original formula via its runtimes on
formulas from a constructed decomposition. On the level of ideas, the proposed estimations are
quite close to the hardness estimations that are constructed based on the knowledge of the so-called
Strong Backdoor Sets. In the report we will show the interconnection between Strong Backdoors
and the proposed notions, and present the results of computational experiments which demonstrate
the practical applicability using backdoors to estimate the hardness of Boolean formulas. We will
also brie�y describe the basic algorithms and techniques used in state-of-the-art SAT solvers.

À.Ë.Ñåì¼íîâ, Ñ.Ô.Ñîïðóíîâ. Recent results on de�nability lattices of numerical

structures

De�nability is one of the central concepts of mathematical logic and is one of the important
concepts of all mathematics. At the same time, it is still relatively little studied.

The report will discuss the latest results related to de�nability lattices (reduct lattices) for
numerical structures, such as, for example, the addition of rational numbers.

It is remarkable that a number of these results were obtained by high-school students at the
May 2022 Program in �Sirius�.

Ì.Õ.Ôàéçðàõìàíîâ. Generalized computable numberings and �xed points

The talk considers generalized computable numberings from the point of view of uniform
enumerability of numbered families relative to arbitrary oracles. The results presented are aimed
at classifying oracles such that all (principal) families computable in them have generalized
computable numberings that satisfy the Kleene �xed point theorem with di�erent degrees of
uniformity: complete and precomplete numberings, weakly precomplete numberings, and also
numberings that satisfy the Recursion theorem and the Recursion theorem with parameters.

Ñ.Õåòöëü. Logical analysis of automated inductive theorem proving

Automating the search for proofs by induction is an imporant topic in computer science with
a history that stretches back decades. A variety of di�erent approaches and systems has been
developed. Typically, these systems have been evaluated empirically and thus very little is known
about their theoretical limitations.

In this talk I will show how to use mathematical logic to understand the theoretical power
and limits of methods for automated inductive theorem proving. A central tool are translations of
proof systems that are intended for automated proof search into (very) weak arithmetical theories.
Thus unprovability results can be transferred from theories to methods of automated deduction.

I will describe concrete such analyses of two methods of automated inductive theorem proving
including practically relevant unprovability results: 1. adding explicit induction axioms to a
saturation theorem prover and 2. clause set cycles.

(Joint work with Jannik Vierling.)

Ì.Â.Øâèäåôñêè. Dualities for categories of partially ordered structures

We present recent categorical duality results for certain categories of partially ordered sets
(lattices) and certain categories of topological spaces endowed with some additional structure. Some
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of these results extend classical duality results by M.H. Stone. (Supported by the Mathematical
Center in Akademgorodok, agreement with Ministry of Science and Higher Education of Russia
� 075-15-2022-282.)

Â.Á.Øåõòìàí. How to axiomatize boxing of a modal predicate logic?

Boxing of a modal predicate logic L is de�ned as the minimal logic containing all formulas �A,
where A is a theorem of L. For axiomatization of boxing it is usually insu�cient just to add � to
axioms of L. The general problem of axiomatization of boxing was put in our talk �Boxing modal
logics� at Logical Perspectives 2021. This problem is solved in the paper �On Kripke completeness
of modal predicate logics around quantifed K5� (forthcoming in APAL).

The recipe is the following: take all possible shifts of the axioms, then take their universal
closures with � added. An n-shift of a predicate formula A is obtained by increasing arities of all
predicate letters by n and adding �xed n new parameters to all atoms occurring in A. In general
this yields in�nitely many axioms, but in many cases (described in the same talk and paper)
1-shifts are su�cient, so boxing preserves �nite axiomatizability.

Our conjecture is that boxing of the �nitely axiomatizable logic QKAlt1 (where Alt1 is the
axiom of unique successor) is not �nitely axiomatizable. The proof of this conjecture probably
requires a nontrivial model-theoretic technique. In the talk we describe the �rst step on the way
to the proof: 1-shifts are insu�cient in this case.
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