BLAST 2026

Organizers:
Daniel Herden, Baylor University
Marcos Mazari-Armida, Baylor University

May 18, 2026



i



General information

The BLAST conference series focuses on related areas of the foundations of mathe-
matics, namely:

e B = Boolean Algebras

e L = Lattices, Algebraic Logic and Quantum Logic
e A = Model Theoretic and General Algebra

e S = Set Theory

e T = Set-theoretic and Point-free Topology

The conference will take place at the Department of Mathemaics at Baylor Univer-
sity from May 18, 2026 to May 21, 2026.

The conference is sponsored by the National Science Foundation under Grant
No. DMS-2519783, the Department of Mathematics of Baylor University, and the
Weidenweber Mathematics Fund.
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Tutorials

Almost everywhere is all you need

Sean Cox

Virginia Commonwealth University

Kaplansky famously proved that every projective module over a fixed ring is a
direct sum of countably generated (projective) modules. One way to (re-)prove this
result by first proving that for any projective module P:

(*) almost every X C P has the property that both (X) and P/(X) are pro-
jective.

Here, 7almost every” is in the set-theoretic sense using the closed unbounded
filter. In general, the "almost” cannot be removed, since (for example) P = Z and
X = 27 are projective (=free for Mod-Z) but P/X is not projective. Another way
to express (*) is to say that whenever M is a (partially) elementary submodel of the
universe with P and the ring both elements of 9, then both (9N P) and P/(MN P)
are projective. This viewpoint has proved useful in homological algebra and be-
yond, especially in construction of precovers, cotorsion pairs, and weak factorization
systems, even in non-additive settings such as actions of monoids.

Model Theory of Modules

Ivo Herzog
Ohio State University

I. Positive Primitive Formulae. We will describe the main features of positive
primitive (pp)-formulae in the language of modules: how they manifest themselves
in come classes of examples, and their calculus. We will show how pp-formulae are
used in the axiomatization of complete theories by BGM (Baur-Garavaglia-Monk)
invariants, and we will state Baur’s Theorem on elimination of quantifiers up to
pp-formulae.

IT. Presentation vs. Saturation. In the second part of the talks, I will try to give
a model-theoretic explanation of what it means for a ring to have pure homological
dimension at most n. This is made interesting by the result of C.U. Jensen, who
proved that if the cardinality of the ring R is N,,, then pure homological dimension
of R is bounded by n.

ITI. Modules over Commutative Valuation Rings. Shelah refuted Kaplansky’s
Conjecture by producing the first example of a nonstandard uniserial module, i.e.



a torsion divisible module over a uniserial module over a valuation domain D that
is not the quotient of the field of fractions of D. It can be shown that this cannot
happen if the domain D is countable, and Shelah’s example was indeed of cardinality
N;. In my work with Eklof we made a related conjecture, that if D is a valuation
ring, then every indecomposable pure injective is the pure injective envelope of a
uniserial module. We showed that the conjecture is true for all valuation rings of
cardinality less than N,.

The power of polymorphisms: the triangle of universal
algebra, model theory, and theoretical computer science

Michael Pinsker
TU Wien

I am going to survey the tight connections between universal algebra, model
theory, and theoretical computer science (constraint satisfaction) established in the
past 25 years, and try to provide the audience with an intuition for them. At the
center of this tutorial will be the notion of a polymorphism.

A polymorphism of a relational structure A is a multivariate function on the
structure leaving all relations of A invariant. It is a generalization of an endomor-
phism, which is a unary function under which A is invariant, or of an automorphism,
which is a unary bijection under which A is (strongly) invariant.

Similarly to the automorphism group or the endomorphism monoid of A, the
set of all polymorphisms of A, called the polymorphism clone Pol(A) of A, provides
us with structural information about A, in particular which other structures A can
define, interpret, or construct (in a certain precise way). Since the polymorphism
clone Pol(A) consists of multivariate functions on the same domain A, it can be
viewed as an algebra, just like the set of automorphisms can be viewed as a group.
Therefore, algebraic methods can be used to investigate the polymorphism clone
Pol(A), and hence derive information about the original structure A. This is the
link between model theory and universal algebra.

Every relational structure A defines a computational problem, the Constraint
Satisfaction Problem CSP(A), where given a list of variables and atomic statements
(called constraints) about these variables in the language of A one has to find a
solution, i.e., a map from the variables into A such that all atomic statements are
satisfied. This kind of computational problem is extremely general: every compu-
tational problem is polynomial-time (Turing) equivalent to CSP(A) for a suitable
structure A. Since the polymorphisms of A leave the set of solutions of any instance
of CSP(A) invariant, they are central in the study of the computational complexity of
CSP(A): in fact, the computational complexity of CSP(A), certain model-theoretic
properties of A, and the algebraic structure of the polymorphism clone Pol(A) are
tightly connected, with nontrivial implications holding in all directions of this tri-
angle.




Invited Talks

The right logic for Abstract Elementary Classes and
pu-Abstract Elementary Classes

Will Boney

Texas State University

Abstract Elementary Classes (AECs) were introduced by Shelah and serve as
the primary framework in which to do nonlementary model theory. They encompass
classes axiomatized in L., and mild extensions, such as cardinality and cofinality
quantifiers. p-Abstract Elementary Classes (u-AECs) were introduced by Boney,
Grossberg, Lieberman, Rosicky, and Vasey to include classes axiomatized in L,
and mild extensions (such as fragments of stationary logic).

Despite their logical origins, the definitions of are entirely semantic, describing
the key properties of (K, <k) that follow from basic model theory. Finding the right
logic for AECs and p-AECs has long been an open problem. In joint work with
Mick Walker, we describe the right logics for AECs and p-AECs as certain sublogics
of Ly oo and My o, respectively. This is joint work with Mick Walker and draws
heavily on work of Shelah-Villaveces, Tuuri, and Leung.

Counting homomorphisms modulo a prime

Andrei Bulatov

Simon Fraser University

Counting homomorphism between relational structures is a well-established com-
binatorial problem. We are concerned with the following version of this problem:
Fix a (finite) relational structure A and let CSP(A) denote the following problem.
Given a finite structure B, find the number of homomorphisms from B to A. The
complexity of this problem is now known for all structures A. In this talk we study
the complexity of finding the number of homomorphism modulo a prime number.
The complexity of modular CSP(A) is known if A is a graph. We review the recent
progress in this research directions and highlight the complications that arise when
A is a general relational structure.




Topological Rainbow Ramsey Theory

Hannes Jakob
University of North Texas

In classical Ramsey theory, one is given a coloring f: [X]" — Y and seeks a
monochromatic set, i.e. a set A C X such that f is constant on [A]", of a certain
size or odertype. In Rainbow Ramsey theory on the other hand, one instead looks
for a rainbow set, i.e. a set A C X such that f is injective on [A]". In classical
Ramsey theory, a necessary condition for the existence of monochromatic sets is the
requirement that the set of colors must be small. In Rainbow Ramsey theory, the
corresponding requirement is that the coloring is d-bounded, i.e. every color appears
at most 0 many times.

In 1933, Sierpinski constructed a coloring f: [R]*> — {0, 1} which is not constant
on any uncountable subset of R. In particular, there is a coloring f: [w;]* — {0,1}
for which no uncountable monochromatic set exists. On the other hand, Todorcevic
showed in 1983 that it is consistent that for any 2-bounded coloring f: [wi]* — wy,
there is a rainbow set of size w;. Since then, it has been open whether or not the
same result can be replicated for larger cardinals, e.g. ws.

In this talk, we will introduce a poset, which, given an w-bounded coloring
f: [w2]* — ws, adds a Rainbow subset of w, while preserving both w; and ws.
Due to the difficulty in iterating such posets, this does not necessarily lead to a
resolution of the question regarding rainbow subsets for every w-bounded coloring
on wy. Instead, we will use this technique to obtain rainbow subsets of ws with
ordertype w; satisfying additional largeness assumptions. In particular, we will
show that it is consistent that, whenever f: [ws]?> — wy is an w-bounded coloring,
there is a Rainbow subset of ordertype w; which is club in its supremum. This
involves connections to games related to Chang’s conjecture and a-semiproperness.

This is joint work with Jing Zhang.

Pfaffian functions and model theory

Leo Jimenez
Ohio State University

Pfaffian functions, which are defined as solutions of triangular systems of order
one polynomial differential equations, have played an important role in the model
theory of expansions of the real field, thanks to their global finiteness properties.
However, determining whether solutions of a given differential equation are Pfaffian
remains a problem. In this talk, I will discuss some joint work with James Freitag
and Ronnie Nagloo, which uses model-theoretic tools to find criteria for a function
being Pfaffian.




Delimited control operators, modal intuitionistic logic, and
the Casari schema

Chase Meadors

University of Denver

The well-known Curry—Howard isomorphism gives a computational interpreta-
tion of intuitionistic logic (IQC) by annotating natural deduction proofs with lambda
calculus terms that can be understood as terminating programs. Control operators
extend lambda calculus with a functional analogue of a “exceptions” in impera-
tive languages, essentially granting lambda calculus program to manipulate control
flow by having direct access to the future of the computation. It was later dis-
covered that adding the callcc operator (call-with-current-continuation) essentially
types excluded middle, thus extending the Curry—Howard isomorphism to classical
logic. More recently, it was discovered that adding the “delimited” control operators
shift and reset give rise to a lambda calculus deriving the well-known Kuroda (or
Double Negation Shift) axiom K. We show that a version of this lambda calculus
actually characterizes the superintuitionistic logic IQC + K, and simultaneously the
intutionistic fragment of a modal extension of intuitionistic logic IQC~y proposed by
Smetanich, and clarify the relationship between the two. Multi-prompt delimited
control extends delimited control with “named prompts”, essentially adding a (re-
stricted) “goto” operator with named labels. We show that, modulo a plausible
open problem in modal intuitionistic predicate logic, that this generalizes the previ-
ous situation with the role of the Kuroda axiom replaced by the Casari axiom, and
IQC~ replaced by the modal intuitionistic logic KM (Kuznetsov—Muravitsky proof
intuitionistic logic). Finally, we extend the result that KM has the disjunction prop-
erty by showing that its predicate extension also has the existence property, thus
providing an abstract proof that the lambda calculus terms in the previous situation
would be strongly normalizing.

Axiomatizability of uncountably categorical classes in

infinitary logic and some new directions in the theory of
AECs

Gianluca Paolini

University of Torino

The talk is divided into two parts. In the first we introduce a generalization of
Shelah’s Construction Principle, for an arbitrary uncountable categorical class K,
and we show that when this principle is satisfied we have that, under V = L, the
class K is not axiomatizable in L., co. Concrete applications of this setting beyond
the setting of universal algebra are considered. The techniques employed for this
result come from the theory of abstract elementary classes (AECs). The second part
of the talk focuses on AECs of modules, and in particular on the resolution due to
Shelah and the speaker of a conjecture of Mazari-Armida on the problem of stability
of AECs of modules. We close by mentioning some work in progress with Hyttinen
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and Mazari-Armida on the construction of new AECs of modules. This is joint work
with T. Hyttinen, M. Mazari-Armida, S. Shelah and D. Quadrellaro.

Coding graphs in fields
Nicholas Ramsey

University of Notre Dame

Model-theoretic hypotheses (stability, NIP, simplicity, etc.) often meaningfully
interact with algebraic properties. For this reason, it is useful to have general pur-
pose constructions that produce algebraic structures with prescribed model-theoretic
properties. For example, a construction due to Mekler (and related ones due to Er-
shov) show that one can produce a nilpotent class two group of exponent p (for an
odd prime p) essentially anywhere you like in the model-theoretic map, and this
has been a useful engine for producing new algebraic examples. In contrast to the
situation with groups, the construction of fields with specified definability properties
is a much more delicate affair. However, we will show how a new analysis of an old
graph-coding construction of Cherlin, van den Dries, and Macintyre, introduced in
connection with decidability questions in PAC fields, can be regarded as a kind of
"Mekler construction’ for fields.

Deconstructible classes of modules, categoricity and
stability

Jan Trlifa]
Charles University, Prague

A class of modules D is deconstructible in case there exists a cardinal  such that D = Filt(D<*).
Here, D<" denotes the class of all < k-presented modules from D, and Filt(D<") the class of all
transfinite extensions of modules from D<%. Deconstructible classes provide for approximations,
and hence make it possible to develop relative homological algebra.

AEC’s of roots of Ext were introduced in [1]. They are of the form (D, <) for certain decon-
structible classes of modules D. In [1], it was shown that in this setting, the class D must be closed
under direct limits. This fact was extended much further in [3]: If (D, <) is any AEC of modules
such that D is deconstructible and closed under direct summands, and the relation < refines the
direct summand relation, then D is closed under direct limits. Moreover, [3] proved a strong form
of Shelah’s Categoricity Conjecture for all deconstructible classes of modules.

Closure under direct limits fails for many deconstructible classes of modules. Therefore, [2]
proposed to study a weaker concept: the AC’s of modules in the sense of Grossberg that have the
form (D, <) where D is deconstructible and = is the relation of a submodule, pure submodule, or
a direct summand. These AC’s are still quite close to being AEC’s: they satisfy all the axioms of
AEC’s except for the first ‘Tarski-Vaught union axiom’ (A3)(1).

In [2], stability was proved for all such AC’s. Moreover, an example was constructed there
with the Lowenheim-Skolem number LS = Ny, which is categorical in all uncountable cardinals,
but fails amalgamation in all infinite cardinals. This contrasts with a classic theorem on general
AEC’s by Shelah saying that under WGCH, categoricity in A > LS and failure of amalgamation
in \ imply strong failure of categoricity in A*.



[1] J.T.Baldwin, P.C.Eklof, J.Trlifaj, * N as an abstract elementary class, Annals Pure Appl.
Logic 149(2007), 25-39.

[2] M.Mazari-Armida, J.Trlifaj, Deconstructible classes of modules and stability,
arXiv:2512.17799v1.

3] J.Saroch, J.Trlifaj, Deconstructible abstract elementary classes of modules and categoricity,
Bull. London Math. Soc. 56(2024), 3854-3866.

Imaginaries in relative booleanizations of a first order
theory

Mariana Vicaria
University of Chicago

In the 1950s, Mostowski and Feferman—Vaught established preservation theorems
for products of algebraic structures. Their main result gives a quantifier elimination
theorem for generalized products, reducing definability in the product to Boolean
combinations of definability in the factors. Later, Macityre generalized such con-
struction to introduce sheaves of structures in a first order theory. In joint work
with Ehud Hrushovski and Mira Tartarotti we study a generalization of such con-
struction to what is called the booleanization of a first order theory relative to a
sub-languange. We obtain a quantifier elimination result down to bounded quanti-
fiers for such structures and we given an axiomatization of the existentially closed
models. We also study imaginaries in such structures. As a particular instance we
describe the imaginaries in the ring of integers. Such structure, due to a result of
Van den Dries, is bi-interpretable with the booleanization of ACVF (algebraically
closed valued fields with a non trivial valuation) relative to the languange of fields
(ACF). If time permits we will exhibit more examples, which include the totally
order real numbers among others.
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Contributed Talks

On Distance Logics of Euclidean Spaces
Gabriel Agnew

New Mexico State University

We consider logics derived from Euclidean spaces R". Each Euclidean space
carries relations consisting of those pairs that are, respectively, distance more than
1 apart, distance less than 1 apart, and distance 1 apart. Each relation gives a
uni-modal logic of R™ called the farness, nearness, and constant distance logics,
respectively. These modalities are expressive enough to capture various aspects of
the geometry of R™ related to bodies of constant width and packing problems. This
allows us to show that the farness logics of the spaces R™ are all distinct, as are
the nearness logics, and the constant distance logics. We establish that the farness
and nearness logics of R strictly contain those of QQ, while their constant distance
logics agree. We also demonstrate that the farness logic of the reals is not finitely
axiomatizable and does not have the finite model property.

Borel definability of invariant local types for a continuous
NIP formula

Hazal Sena Aydogdu
University of Illinois Chicago

In this talk, we will work within continuous first-order logic, where formulas
take truth values in the unit interval. Given an x-type p and a formula f(x,y),
we consider the defining map from the y-type space to the unit interval, where
the image of a y-type q is the truth value of f(p,q). The properties of such defining
maps for both full and local types have been extensively investigated in classical first-
order logic, particularly for countable languages and models. Hrushovski, Peterzil,
and Pillay established Borel definability of finitely satisfiable types in NIP theories.
Later, Hrushovski and Pillay proved strong Borel definability (constructibility) for
invariant full types. Simon further studied this question for NIP formulas and
invariant local types, and proved another version of Borel definability. In this work,
we prove an analogous Borel definability result for continuous logic, following their
ideas. Combining this result with the well-known paper of Bourgain, Fremlin, and
Talagrand, we obtain a characterization of NIP in terms of Borel definability of
approximately realized (finitely satisfiable in continuous logic) types and invariant
types, and mention several functional-analytic corollaries.
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AEC and Fuchsian Groups

John T. Baldwin
University of Illinois Chicago

I will describe the role of AEC in Zilber’s program to show ‘Mathematically
Perfect’ structures are categorical in all uncountable cardinalities. Then I will outline
the background and proof of a new result. Let I' C PSLy(R) be a non-arithmetic
Fuchsian group of the first kind with finite covolume, and let jr be a corresponding
uniformizer. We provide a natural L, ,-axiomatization 7§z of the theory of jr
viewed as a covering map. We show that T¢% is categorical in all infinite cardinalities,
extending to the non-arithmetic setting earlier results of Daw and Harris obtained
in the arithmetic case. We also show that the associated first-order theory 77, is
complete, admits elimination of quantifiers, and is w-stable. The w-stability provides
a shorter and more model theoretic proof of the main theorem than in the arithmetic
case. Joint work with Joel Nagloo.

Universal minimal flows of Polish totally disconnected
locally compact groups

Dana BartoSova

University Florida

Each topological group admits a unique universal minimal flow, that is, a flow
which admits a homomorphism onto any minimal flow. Understanding universal
minimal flows thus provides a great deal of information about all minimal dynamics
of the group. It is known that every countable discrete group has its universal
minimal action defined on the same topological space — the Gleason cover of the
Cantor cube of weight continuum. Compact groups on the other hand have as the
universal minimal flow themselves with the action by multiplication. Polish totally
disconnected locally compact non-compact groups are topologically homeomorphic
to a product of a countable discrete set and the Cantor space. I have shown that
the underlying space of the universal minimal action of every such group must be
the product of the Stone space of a complete Boolean algebra and the Cantor space.
It remains open whether the first component has to be homeomorphic to the above-
mentioned Gleason cover. From my previous work, it follows that it is so if the group
admits a neighbourhood basis at the identity of open normal subgroups, and also
for groups of automorphisms of regular finitely branching countably infinite trees,
which we proved with Andy Zucker.
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The spectrum of limit models in stable AECs

Jeremy Beard

Carnegie Mellon University

Abstract elementary classes (AECs) provide an extension of first order model
theory in which we can still attempt a classification theory. The question of when
limit models (a kind of surrogate for saturated models for AECs) are isomorphic
has connections to important open problems in AECs, such as Shelah’s categoricity
conjecture. Most work in this area is towards 'positive’ results - that is, showing
limit models are isomorphic. The question of when limit models are not isomorphic
was historically less explored.

In this talk we give a full characterisation of the spectrum of limit models under
general assumptions in a stable AEC - that is, describe completely which models
are isomorphic and which are not. Given time we will discuss applications, a more
general result in the 'positive’ direction, and touch on a recent result which says
that all high cofinality limit models are disjoint amalgamation bases. Based largely
on joint work with Marcos Mazari-Armida.

Universal sets for cardinal-type condensations

Jennifer Brown

Augustana University

For k an infinite cardinal, we define the s-condensation ~" on a linear order

L by setting x ~" y when the set of points between x and y has cardinality at
most k. Multiplication modulo ~* is then defined on the class of linear orders by
L% M := LM~" where LM denotes the lexicographic product of the linear orders
L and M. In the case where k = w, we construct a universal set U for the order types
of linear orders that condense to 1 under the condensation ~“; that is, such that
L~* = 1 exactly when L embeds into U. Moreover, the left regular band of order
types that act as right identities for the multiplication -“ are exactly the uncountable
suborders of U. Under GCH, we obtain similar results for the condensation ~* for
any successor cardinal s.
(Joint work with Ricardo Suérez)
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From finite to infinite: identities in countably categorical
structures

Johanna Brunar
TU Wien

The complexity dichotomy for fixed-template finite-domain constraint satisfac-
tion problems (CSPs) exhibits a striking interplay between the research fields of the-
oretical computer science and universal algebra: the borderline between polynomial-
time solvability and NP-hardness is determined by the equational (non)-triviality of
an associated algebra. A similar dichotomy has been conjectured for a broad class
of countable templates by Bodirsky and Pinsker more than a decade ago; however,
it remains wide open.

For finite algebras, equational non-triviality admits several equivalent character-
isations via identities induced by finite graphs, independent of the specific algebra.
This naturally raises the question of which identities have counterparts in the count-
ably categorical setting and to what extent the algebraic methods underlying the
finite theory can be transferred to the infinite case. For the first time, we overcome
previous obstacles to lifting identities induced by directed graphs to infinite realm.

Based on joint work with Marcin Kozik, Tom&as Nagy, Michael Pinsker, and
Moritz Schobi.

Basic Intuitionistic Conditional Filtrations

Brendan Dufty

University of Denver

Classical conditional logic strives to resolve issues that mathematicians and
philosophers alike have had with traditional implication. We often have an intu-
ition that A — B should speak to a connection between A and B — they should
not be irrelevant or coincidentally connected. Weiss developed ICK from Chellas’
classical conditional in [1] by adding conditional implication to basic intuitionis-
tic logic, where ¢ holds only if ¢ is relevant to ¢). This is reflected in the frame
semantics of ICK.

An ICK-frame is a tuple (X, <, f) where (X, <) is a preorder and

f: X xUpX,<)— Up(X, <)

is a selection function such that x < y implies f(y,a) C f(z,a) for alla € Up(X, <).
Proposition letters are assigned upsets of (X, <), and A, V, =, — are interpreted as
usual. For x € X,

vl-gy it fz,¢) C o,

where ¢ = {w € X | w - ¢}.
We can think of f as picking out the worlds relevant to ¢ at x. It is sometimes
convenient to view a selection function as an upset-indexed family of relations { R, }
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satisfying (<o R,0<) C R,, so that each R, is a modal relation in the sense of intu-
itionistic normal modal logic [2]. The conditional is axiomatised over intuitionistic
logic by

(P A0)) < (¢¥) A (¢0))  and  (¢T) > T

together with congruence rules. The corresponding algebraic semantics are:

A conditional Heyting algebra is a tuple (A, ) where A is a Heyting algebra and
is a binary operator satisfying a(bc) = (ab)(ac) and al = 1.

Inspired by the duality for intuitionistic normal modal logic [2,3] and Weiss” work
on ICK [4], we define topologised frame semantics as follows.

A conditional Esakia space is an Esakia space X = (X, <, 7) equipped with a
family of point-closed relations {R4 | A € ClpUp(X)} such that for each A, B €
ClpUp(X):

Or,(B) :={z € X | Ralz] C B} € ClpUp(X) and (SoRs0<) = Ra.

The clopen upsets of an Esakia space X form a Heyting algebra X', and we
obtain a conditional Heyting algebra (X*,) by setting AB = Og, (B). Conversely,
every Heyting algebra A yields a conditional Esakia space (A4, {Rz}) on its prime
filters, via

rRzy iff {be A|labex} Cy.
These assignments give rise to a duality:

The category of conditional Esakia spaces (with suitable morphisms) is dually
equivalent to the category of conditional Heyting algebras and homomorphisms.

We use this duality to establish the finite model property (FMP) for ICK and
several of its extensions, building on [4]. The key observation is that ICK-frames
admit modal-style filtrations. We introduce the following two notions.

Let ¥ be a finite subformula-closed set of ICK-formulas, and let X = (X, <
,S,7,v) and Y = (Y, <',R,0,v") be conditional Esakia spaces such that (X, <, v)
is a Kripke filtration of (Y, <’ v') over ¥. Then X is a conditional filtration of Y if
for all o € Up(X):

1. 2Ry = xS,y
2. if ¢ € X, a! = (), Y, z,v' E ¢, and 2S,y, then Y, y, v = 1.

Let 3 be a finite subformula-closed set of ICK-formulas, and let (S,,v") and
(A,,v) be conditional Heyting algebras such that (S,v) is a Heyting filtration of
(A,v). Then S is a conditional filtration of A if:

1. VYa,b € S, ab < a'b;
2. Vbe Sand Vo € 3, b > v(v) = v(p)b > v(p)v(v);
3. Y(gy) € B, v'(¢)'V'(¢) = v()v(¥).

Both notions satisfy the truth lemma:
If S is an algebraic conditional filtration of A, or X is a topological conditional
filtration of Y, over ¥, then for all ¢ € 3,

SkE¢ < AE¢ and XEo¢ < Y Eo
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Algebraically, the operator adds no new elements to the Heyting algebra but only
new labelling, so for any finite ¥ and valuation v we may take the finite distributive
subalgebra generated by v(3) and relabel appropriately to obtain a conditional
filtration. On the topological side, a finite conditional Esakia space carries the
discrete topology and is therefore a conditional frame. Thus, even though we filtrate
a topological space, the result is a finite frame, yielding a strong and general FMP.

[1] B. F. Chellas, Basic Conditional Logic, Journal of Philosophical Logic, 4(2):133—
153, 1975.

[2] F. Wolter and M. Zakharyaschev, Intuitionistic Modal Logic, in: Logic and Foun-
dations of Mathematics, ed. Cantini et al., Springer, Dordrecht, pp. 227-238, 1999.
[3] A. Palmigiano, Dualities for Intuitionistic Modal Logics, Liber Amicorum for
Dick de Jongh, pp. 151-167, 2004.

[4] Y. Weiss, Basic intuitionistic conditional logic, Journal of Philosophical Logic,
48(3):447-469, 2019.

Coherent BCK-algebras

Matt Evans
Washington & Jefferson College

The prime spectrum of a bounded commutative BCK-algebra is a spectral space:
a compact, sober topological whose compact open subsets are a basis for and a
sublattice of the topology. Removing the hypothesis of boundedness, the prime
spectrum may no longer be compact, leaving us with what is known as a generalized
spectral space. It is then natural to ask: can we/what happens if we remove the
hypothesis of commutativity? In this talk, I will define the class of coherent BCK-
algebras — a class which arises naturally in addressing this question — and discuss
the desirable properties that their spectra possess.

On the Abstract Elementary Class of Acts with Pure
Embeddings

Jonathan Feigert
Baylor University

Acts — sets with a monoid action — form a natural generalization of modules.
In this talk, we study the class of S-acts over a fixed monoid S with pure embed-
dings. This setting fits into the framework of an abstract elementary class (AEC),
a generalization of elementary model theory designed to study classes of structures
that are not axiomatizable in first-order logic. Superstability is one of the key model-
theoretic dividing lines and has been shown to be algebraically interesting in many
contexts. We show that this is also the case for S-acts with pure embeddings by
characterizing the monoids for which the AEC is superstable via algebraic properties
of S. Furthermore, under mild set-theoretic assumptions, we algebraically charac-
terize the stability spectrum for monoids not necessarily satisfying these properties.
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As an application, we obtain a Baer-like criterion for pure injectivity. This is joint
work with D. Herden and M. Mazari-Armida.

Decidability of Interpretability

Roman Feller
TU Wien

The Bodirsky-Pinsker conjecture asserts a P vs. NP-complete dichotomy for the
computational complexity of Constraint Satisfaction Problems (CSPs) of first-order
reducts of finitely bounded homogeneous structures. Prominently, two structures
in the scope of the conjecture have log-space equivalent CSPs if they are pp-bi-
interpretable, or equivalently, if their polymorphism clones are topologically isomor-
phic. The latter gives rise to the algebraic approach which regards structures with
topologically isomorphic polymorphism clones as equivalent and seeks to identify
structural reasons for hardness or tractability in topological clones. In this talk I
will to demonstrate that the equivalence relation of pp-bi-interpretability underlying
this approach is reasonable: On the one hand, I will highlight that it is decidable
under mild conditions on the templates; this improves results of Bodirsky, Pinsker
and Tsankov on the decidability of equality of polymorphism clones. On the other
hand, I will show that within the much larger class of transitive w-categorical struc-
tures without algebraicity, the equivalence relation is of lowest possible complexity in
terms of descriptive set theory: namely, it is smooth, i.e., Borel-reduces to equality
on the real numbers.

Funding statement: Funded by the European Union (ERC, POCOCOP, 101071674).
Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the European Research Council
Executive Agency. Neither the European Union nor the granting authority can be
held responsible for them.

Varieties of distributive /-pregroups

Nick Galatos'* and Simon Santschi?

[1] University of Denver and [2] University of Bern

Lattice-ordered pregroups ({-pregroups) are exactly the involutive residuated
lattices where multiplication is its own the De Morgan dual and they constitute
generalizations of lattice-ordered groups that posses two types of inverse: z¢ and .
The distributive ones admit a functional representation and the variety DLP they
form has prominent subvarieties: the n-periodic subvariety LP,, is axiomatized by
2" = 2" and the functional representation of its members is in terms of periodic
functions. We prove that every proper subvariety of DLP is contained in some LP,,.
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Small large cardinals and neostability theory

James Hanson

Iowa State University

Neostability theory is the branch of model theory that studies certain classes
of combinatorially tame first-order theories and more generally local combinatorial
tameness within arbitrary theories. These tameness notions are often intimately
linked to the behavior of indiscernible sequences. We will discuss some recent ap-
plications of certain small large cardinals (between ineffable and Erdds) in model-
theoretic neostability theory and in particular their use in building certain special
indiscernible sequences.

Ortholattices and orthomodular posets

John Harding

New Mexico State University

An orthocomplementation on a bounded poset P is an order-inverting, period
two operation’ : P — P such that x and 2’ are complements for every x € P. An or-
tholattice L is a bounded lattice with an orthocomplementation. Ortholattices form
a well-behaved variety of ordered structures that is for instance closed under Mac-
Neille completions and has a solvable free word problem. Examples of ortholattices
arise from taking the Galois closed sets of the polarity associated to any irreflexive
and symmetric relation, and each ortholattice is a subalgebra of one obtained in this
way. An orthomodular poset P is a bounded poset with an orthocomplementation
" that additionally satisfies the following properties: (i) if @ < ¥ then a,b have a
join, and (ii) if @ < b then a V (a V ¥') = b. This latter condition is known as
the orthomodular law. Orthomodular posets have been extensively studied because
of their ties to foundational issues in quantum mechanics. Their lattice-theoretic
counterparts of orthomodular lattices form a variety where many basic problems
remain open, such as the free word problem and whether every orthomodular lattice
can be embedded into a complete orthomodular lattice.

Our purpose here is to present a construction to produce from an ortholattice L
an orthomodular poset L* and to describe basic properties of this construction.
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Non-Tame Abstract Elementary Classes of Abelian Groups

Daniel Herden

Baylor University

For every regular uncountable cardinal p less than the first measurable cardinal,
we construct an abstract elementary class K(2#) of torsion-free abelian groups such
that K(2") is not (< p)-tame. In answering a question of Boney and Vasey, a
variation of this construction provides an abstract elementary class K; of torsion-
free abelian groups such that K; is not (< Rg)-tame but is Rp-tame.

K; and K(2*) constitute the first examples of non-tame abstract elementary
classes in a natural language of algebra. The non-tameness of these classes reinter-
prets a classic result by Los-Eda about slender groups.

Promise Systems of Equations Over Finite Algebras

Nicholas Jamesson
University of Colorado Boulder

The family of promise constraint satisfaction problems (PCSPs) is a variant of the
well studied family of constraint satisfaction problems (CSPs). The computational
problem of solving promise systems of equations over algebras is a variant of the
problem of systems of equations over algebras. Given two algebras A and B of the
same signature such that A maps homomorphically into B, one can ask if a system
of equations has a solution in A or if it doesn’t even have a solution in B. Given a
finite algebra A, it is known that determining whether or not systems of equations
over A have a solution is either solvable in polynomial time, or is NP-complete (the
famous dichotomy theorem for CSPs.) The question of whether or not a dichotomy
holds for promise systems of equations over finite algebras is open in general. I will
present some dichotomy results for promise systems of equations over various classes
of algebras, including Mal’cev algebras.

Regular Quantum Graphs

Trevor Jess

New Mexico State University

Quantum graphs, called non-commutative graphs and defined as operator sys-
tems by Duan, Severini, and Winter, first appear in the context of zero-error com-
munication as a generalization of the confusability graph of a classical channel.
Quantum graphs also enjoy a characterization as symmetric quantum relations in
the sense of Weaver. The classical graph properties of connectedness, bipartite-
ness, and more generally, k-colorability, have been extended to quantum graphs and
received algebraic characterizations.

A classical graph is d-regular if the degree of each of its vertices is the same
constant d. This is equivalent to the all-ones vector being a d-eigenvector of the
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adjacency matrix of the graph. This motivates Matsuda’s definition of a regular
quantum graph, and he further classifies such graphs on the matrix algebra M(C).
Another equivalent definition of regularity of a classical graph is that its adjacency
matrix squares to have all ds on the diagonal. This motivates our definition of
a regular atomic quantum graph as a subspace R of a matrix algebra M, (C) for
which every orthonormal, with respect to the Hilbert-Schmidt inner product, basis

d
{A1,..., Ag} of R satisfies ) A;Aj = dI,. In this talk we will present current work
j=1
towards a classification of regular graphs on M;3(C) using a polynomial invariant of
the graph.

This perspective on quantum graphs is based in the framework of quantum sets
and relations. Quantum graphs can be defined as graphs internal to the category
qRel of quantum sets and relations. These relations are the quantum relations of
Weaver. This context strengthens the parallels drawn between finite sets and finite
type I factors that has proven fruitful in the area of noncommutative geometry.

This talk is based on joint work with Mac Hayes, Andre Kornell, and Remi
Salinas Schmeis.

n-variable theorems for positive consistency-inconsistency
configurations and their applications to preservation
problems

Joonhee Kim
Korea IAS

We define a class of classes of first-order theories, which is called 2,,_var, in terms
of positive consistency-inconsistency configurations. It is defined by some ‘natural’
conditions on the consistency and inconsistency patterns in the index structure with
the modeling property. ©,,_ar contains the class of stable theories, the class of simple
theories, the class of NIP theories, the class of NTP; theories, the class of NTP,
theories, the class of NATP theories, the class of NCTP theories, the class of NBTP
theories, the class of NSOPj3 theories, the class of theories not having infinite k-grid
for all k < w, and the class of NPM®) theories, for each k < w.

We show that for any dividing line D € ©,, ., and any first-order theory T' ¢ D,
we can find a formula witnessing T' ¢ D such that the length of the free variable
part and the algebraic dimension of the free variable part are the same. It can be
regarded as a weak version of the one-variable theorem, and by using this, we show
that for any D € ©,, sy and a theory T,

(i) T € D if and only if T9 € D,
(ii) T € D if and only if Tp € D,
(iii) T € D if and only if T4 € D,
(iv) T € D if and only if ACFr € D,
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where T9, Tp, T and ACF7 are the theory of the generic trivialization of T, the
theory of lovely pair expansion of T', the theory of H-structure expansion of 7', and
the theory of algebraically closed field with the distinguished subfield K = T.

The category of topological spaces and open maps does not
have products

Guram Bezhanishvili and Andre Kornell*

New Mexico State University

I will describe the proof that the category of topological spaces and open maps
does not have binary products [1]. This proof proceeds essentially by constructing
the product of Sierpinski space with itself as a cumulative hierarchy of antichains
and showing that it forms a proper class. Our result provides a new proof of De
Jongh’s theorem that the free complete Heyting algebra on two generators does not
exist [2]. Tt also provides a proof that the category of Kripke frames does not have
binary products and that that the category of complete Boolean algebras with an
operator does not have binary coproducts.

[1] G. Bezhanishvili and A. Kornell, The category of topological spaces and open
maps does not have products, Adv. Math. 458 (2024), pt. A, 109963.

[2] D. H. J. De Jongh, A class of intuitionistic connectives, Stud. Logic Found. Math.
101 (1980), 103-111.

Complexity Dichotomies for the Subpower Intersection
Problem in Finite Semigroups

Sangman Lee

University of Colorado Boulder

We study the subpower intersection problem (SIP) for a fixed finite semigroup
S: given sets A, B C S", decide whether the subsemigroups generated by A and B
have nonempty intersection.

We obtain the following complexity results for SIP over finite semigroups. For
every finite semigroup S, SIP(S) is in PSPACE. For finite bands, SIP(S) is in P
if S is normal and is NP-complete otherwise. For full transformation semigroups
T,, SIP(T3) is NP-complete and SIP(7,) is PSPACE-complete for n > 3. For finite
(completely) simple semigroups, SIP(S) is in P, and moreover SIP(S?) is in P if S
is a group and is NP-complete otherwise.
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Generic automorphisms of Boolean powers

Peter Mayr
University of Colorado Boulder

Let A be a finite simple Mal’cev algebra (e.g. a group, loop, ring, module) and
let B be the countable atomless Boolean algebra. We show that the automorphism
groups of filtered Boolean powers of A by B have ample generics. This extends our
previous results that for non-abelian A these groups have the small index property,
uncountable cofinality and the Bergman property. This is joint work with Nik
Ruskuc.

Classifying classification-theoretic properties

Scott Mutchnik
University of Illinois Chicago

This is on joint work with Gabriel Day.

Shelah’s classical hierarchy of unstable first-order theories has seen surprising
success in classifying and developing a structure theory for some of the most impor-
tant algebraic objects appearing throughout mathematics. Some of the properties
in this hierarchy have been known to satisfy the condition, examined by Shelah
and later by Bailetti, of straight definability: they are characterized by a pattern
of consistency and inconsistency within an individual formula. For example, the
class of NSOP, theories, shown by Chernikov and Ramsey to contain the theory
of omega-free PAC fields, is straightly definable, as is the class of NTP, theories,
which Montenegro shows contains the theory of pseudo-real closed fields. However,
it has been open whether the framework of straight definability is powerful enough
to capture all of the classical properties necessary to classify key cases of algebraic
interest: while the class of NSOP, theories includes, say, the theories of the curve-
excluding fields of Johnson and Ye and of the generic c-nilpotent Lie algebras of
D’Elbée, Miiller, Ramsey and Siniora, it has not been known whether NSOP,, is
straightly definable for n greater than 3, even when n is an integer.

We discuss our proof that, contrary to expectations, NSOP,, is straightly defin-
able when n is an integer. Incidentally, our argument resolves a question of Garcia
and Mennuni on characterizing NSOP,, in terms of posets. If time permits, we will
also give an application of Saracino’s theorem, as well as work of Bodirsky, Bodor
and Marimon, to implications between positively straightly definable properties for

countably categorical theories, with special consequences under the assumption that
NSOP; is equal to NSOPs3.
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Algebraic proof theory for distributive sequent calculi and
GBI-algebras

Christian Naess

University of Denver

In order to combine algebraic and proof theoretic approaches to logic, Ciabattoni,
Galatos, and Terui [1] introduced algebraic proof theory. The main result of their pa-
per was a connection between strong analyticity (a stronger form of cut-elimination)
of sequent calculi and closure under MacNeille completions of corresponding alge-
braic models. As part of this investigation, the authors introduced the substructural
hierarchy to classify logical axioms (algebraic equations) defining extensions of the
full Lambek Calculus FL. Their result that strongly analytic extensions of FL and
subvarieties closed under MacNeille completions coincide, holds up to the level N,
in the hierarchy. The authors use residuated frames, relational semantics introduced
by Galatos and Jipsen [2], whose dual algebras encode properties of the frames.

GBIl-algebras are expansions residuated lattices with a Heyting implication and
constitute algebraic semantics for the Gentzen system GBI. Galatos and Jipsen [3]
introduced and used distributive residuated frames, which are the analogues of (FL
based) residuated frames for the setting of GBI-algebras.

The goal of this joint work with Nick Galatos is to extend the results of [1]
to the system GBI and subvarieties of GBI-algebras. This involves a definition of
the distributive substructural hierarchy and establishing of a connection between:
axioms in the N; level of the hierarchy, a certain class of analytic structural rules,
corresponding quasiequations, conservative infinitary extensions of the calculus, and
preservation under MacNeille completions. We show that the techniques of [1] can
be extended to the setting of GBI-algebras and the corresponding distributive se-
quent calculus. This is joint work with Nick Galatos.

[1] Ciabattoni, A., Galatos, N., Terui, K.: Algebraic proof theory for substructural
logics: cut-elimination and completions. Ann. Pure Appl. Logic 163, 266-290
(2012)

[2] Galatos, N., Jipsen, P.: Residuated frames with applications to decidability.
Trans. Amer. Math. Soc. 365, 1219-1249 (2013)

[3] Galatos, N., Jipsen, P.: Distributive residuated frames and generalized bunched
implication algebras. Algebra Univers. 78 303-335 (2017)
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Local revised Ellis group conjecture

Devrim Pekmezci

University of Illinois Chicago

Newelski introduced tools from topological dynamics into model theory to gen-
eralize the notion of a generic type from stable group theory to arbitrary theories,
adapting Ellis’s theory to the definable setting and introducing the Ellis group con-
jecture, which relates the model theoretic connected component of an NIP group to
the ideal subgroup of its Ellis semigroup. As later predicted by Pillay, the conjec-
ture was established for definably amenable groups in NIP theories by Chernikov
and Simon. However, it was shown to be false in arbitrary NIP theories by Gismat-
ullin, Penazzi, and Pillay. As a weakening of the conjecture, Chernikov, Gannon,
and Krupinski proved that the so-called tau-topology on the ideal group is Haus-
dorff for countable NIP structures; this relies on a theorem of Glasner describing the
structure of minimal tame metrizable flows. As a step toward a local theory of the
subject, we show that Newelski’s original construction can be adapted to a suitable
local type space of an NIP bi-invariant formula in an arbitrary theory. Moreover,
the arguments in the proof of Chernikov, Gannon, and Krupinski apply in the local
case, as we observe that the aforementioned type space is also tame.

The Containment Problem for Guarded Monotone Strict
NP

Jakub Rydval
TU Wien

Guarded Monotone Strict NP (GMSNP) is a syntactic fragment of existential
second-order logic describing problems of the form “Is there a colouring of the re-
lational tuples in a given finite relational structure avoiding a fixed set of finitely
many forbidden colour-patterns?” The containment problem asks whether, given
two sentences ¢ and v, the finite models of ¢ are among the finite models of ). We
showed that the containment problem for GMSNP sentences is decidable, thereby
settling an open question of Bienvenu, ten Cate, Lutz, and Wolter. To obtain this
result, we improved the state of knowledge of the model-theoretic properties of GM-
SNP. Bodirsky, Knauer, and Starke previously showed that every GMSNP sentence
defines a finite union of Constraint Satisfaction Problems (CSPs) of -categorical
structures. We showed that these structures can be used to obtain a reduction from
the containment problem for GMSNP to the much simpler problem of testing the
existence of a recolouring between two sentences. We also refined the construction
of Bodirsky, Knéduer, and Starke by adding a restricted form of homogeneity to the
properties of these structures, making the logic amenable to future complexity clas-
sifications using techniques developed for infinite-domain CSPs. In the present talk,
I introduce GMSNP and give an overview of the above-mentioned results. This is
joint work with Alexey Barsukov and Michael Pinsker.
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Remarks on Orthogonality Spaces

Remi Salinas Schmeis

New Mexico State University

An orthomodular lattice is a bounded lattice equipped with an order reversing,
involutory complementation that satisfies the orthomodular law,

if v <y, thenzV (' Ay) =v.

The classical example of an orthomodular lattice is the projection lattice P(#) of a
Hilbert space. To any atomic orthomodular lattice, one can associate a graph, called
the orthogonality space of the lattice, whose vertices are the atoms of the lattice and
adjacency is given by the orthogonality relation, where we say x is orthogonal to y if
x < 3/. In this talk we provide two results. The first gives a finite graph constructed
from consideration of mutually unbiased bases that occurs as a subgraph of the
orthogonality space of P(C?) but not of that of P(R3). The second is a companion
result to the result of Tao and Tserunyan that every countable graph occurs as an
induced subgraph of the orthogonality space of a Hilbert space. We show that every
finite graph occurs as an induced subgraph of the orthogonality space of a finite
orthomodular lattice and that every graph occurs as an induced subgraph of the
orthogonality space of some atomic orthomodular lattice.

The Deducibility Problem for Certain Extensions of the
Full Non-Associative Lambek Calculus is Undecidable

August Sangalli

University of Denver

The full nonassociative lambek calculus nFL is a generalization of the full lambek
calculus FL where the sequent comma lacks associativity. While provability of nFL
is decidable in polynomial space, in [1] it was shown that nFL has an undecidable
deducibility problem. This was done by encoding the halting problem for 2-tag
systems (which is undecidable) into the {-, V}—fragment of nFL.

We utilize that pointed nonassociative residuated lattices (nFL-algebras) are the
equivalent algebraic semantics for nFL and form a variety. This equivalence gives us
the useful fact, which we will exploit, that the deducibility problem of an axiomatic
extension of nFL is undecidable iff the corresponding variety of nFL-algebras has
an undecidable quasiequational theory. Amending the simulation of 2-tag systems
provided in [1] to our setting, we define a computation relation on {-, V} terms that
we show faithfully simulates the accepted computations of a given 2-tag system.

We then encode the halting problem of 2-tag systems in the theory of non-
associative residuated lattices (nRL) in a way that yields the undecidability of the
word problem for the variety of nRL and thus the undecidability of the quasiequa-
tional theory. While soundness of the encoding is proven directly, we use the rela-
tional semantics gadget of residuated frames, as introduced in [2], for completeness.
In fact, our construction gives us that the word problem (and thus quasiequational
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theory) for every variety between the varieties of RL and nRL is undecidable. Con-
sequently, since pointed residuated lattices are the equivalent algebraic semantics for
FL, we have that every logic in the interval between nFL and FL has an undecidable
deducibility problem. This is joint work with Nick Galatos.

[1] K. Chvalovsky. “Undecidability of consequence relation in Full Non-associative
Lambek Calculus”. The Journal of Symbolic Logic 80.2 (June 2015), pp. 567— 586.

[2] N. Galatos and P. Jipsen. “Residuated frames with applications to decid-
ability”. Transactions of the American Mathematical Society 365.3 (Oct. 2012),
pp. 1219-1249.

Generalizations of The Finite Height Criterion for Local
Tabularity

Ilya B. Shapirovsky

New Mexico State University

It is well known that for transitive unimodal logics, finite height is both necessary
and sufficient for local tabularity. It is also well known that for intermediate logics,
finite height is sufficient (but not necessary) for local tabularity. For non-transitive
unimodal, and for polymodal logics, finite height is necessary (but not sufficient) for
local tabularity.

We discuss generalizations of the finite height criterion of local tabularity for
families of non-transitive and polymodal logics. Then we discuss the finite modal
depth property of modal logics and give a version of the finite height criterion for
this property.

Local and pre-local tabularity in the extensions of S4°

Vladislav Sliusarev

New Mexico State University

We investigate local and pre-local tabularity in normal extensions of the logic
S4?. The bimodal logic S4? is defined as the logic of pairwise modal products of all
preorders:

(X,R) x (Y, 8) = (X x Y, R", 8");
(a,b)R"(c,d) iff aRb and b = d;
(a,b0)S%(c,d) iff a = ¢ and bSd.

A modal logic L is locally tabular, if there are only finitely many classes of L-
equivalence in the set of all formulas over an arbitrary finite set of variables, or,
equivalently, if its variety of modal algebras is locally finite. A modal logic is called
pre-locally tabular, if it is the unique non-locally tabular logic in the set of its normal
extensions.
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It is well known that for unimodal transitive logics, local tabularity is equivalent
to finite height [3, 4]. In the non-transitive unimodal and in the polymodal case, no
axiomatic criterion of local tabularity is known. In the extensions of the unimodal
logic S4 of all preorders, every non-locally tabular logic is contained in the unique
pre-locally tabular extension GRz.3 [3]. In general, it is an open problem whether
every non-locally tabular logic is contained in a pre-locally tabular logic [2]. The
logic S5 of all pairwise modal products of equivalence relations is an example of a
pre-locally tabular bimodal logic [1].

The logic PN of all products of preorders having a converse well-founded skeleton
is a proper extension of S42. We show that there are precisely four pre-locally tabular
logics in normal extensions of PN of finite height, and that every non-locally tabular
logic in this family is contained in one of them. We also show that the rpp criterion
holds for PN: an extension of PN is locally tabular iff it has finite height and
contains the reducible path formula

PoANODIANO (P2 Ao AOPms1) .- .) = \/ O'(pi A pj) V \/ O (pi A Opjs1),

i<j<m—+1 i<j<m

for some m < w, where Qp abbreviates Q10 V Q.

Furthermore, we discuss examples of pre-locally tabular extensions of S4% outside
this class, including logics with the converse and universal modalities. In particular,
we show that above the logic LINT of all linear tense frames, every non-locally
tabular logic is contained in the unique pre-locally tabular extension LINTGRZ,
which is the logic of all finite linear tense frames.

The talk is based on a recent joint work with Ilya Shapirovsky. See the manuscript
at https://arxiv.org/abs/2506.20874v2.

[1] Nick Bezhanishvili, Varieties of two-dimensional cylindric algebras. Part I:
Diagonal-free case, Algebra Universalis 48 (2002), no. 1, 11-42.

[2] Alexander Chagrov and Michael Zakharyaschev, Modal logic, Oxford Logic
Guides, vol. 35, Oxford University Press, 1997.

[3] L. Maksimova, Modal logics of finite slices, Algebra and Logic 14 (1975),
no. 3, 304-319.

[4] Krister Segerberg, An essay in classical modal logic, Filosofska Studier, vol.13,
Uppsala Universitet, 1971.
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Three Fundamental Questions in Modern Infinite-Domain
Constraint Satisfaction

Christoph Spiess
TU Wien

The constraint satisfaction problem (CSP) of a relational structure A (the tem-
plate) asks whether a given finite input structure X admits a homomorphism to A.
The Feder-Vardi dichotomy conjecture for CSPs with finite templates, confirmed
independently by Bulatov and Zhuk, has an extension to certain well-behaved infi-
nite templates due to Bodirsky and Pinsker which remains wide open. We present
answers to three fundamental questions regarding this conjecture.

The first two results provide simplifications of its scope. On the one hand,
we provide a significant structural simplification: The conjecture is equivalent to
its restriction to templates without algebraicity, a crucial assumption in the most
powerful classification methods. On the other hand, we prove a simplification of al-
gebraic nature: The higher-arity invariants of any template within its scope can be
assumed to be essentially injective, and algebraic conditions characterizing complex-
ity classes within the conjecture closed under Datalog reductions must be satisfiable
by injections.

Our third result uses the first one to strengthen a novel connection between two
extensions of finite-domain CSPs: infinite-domain CSPs and finite-domain Promise
CSPs (PCSPs), certain relaxations of standard CSPs. We show that any template
of a tractable CSP within the Bodirsky-Pinsker conjecture serves, up to a Datalog
reduction, as the witness of the tractability of a finite-domain PCSP via the so-called
sandwich method.

Collapsing of Minimality Conditions in Divisible Ordered
Abelian Groups

Jacob Stern
The City University of New York

For expansions of linear orders many different notions of minimality may be
considered. Among the most restrictive of these is weak o-minimality while among
the least restrictive is dp-minimality, but there are also many other interrelated
notions. We expand on machinery introduced by Guingona and Flenner to show that
in the context of divisible ordered abelian groups many of these notions coincide.
In particular we show that a locally convexly or- derable expansion of a divisible
ordered abelian group is weakly o-minimal. This proves the equivalence of several
intermediate minimality notions and gives several nice algebraic properties of such
structures.
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Algebraic structures arising from J-number condensations
on the ordinals

Ricardo Suérez
Pepperdine University

A d-number is a multiplicatively indecomposable ordinal; equivalently, it is an
ordinal of the form w*” for some a (where w*” denotes ordinal exponentiation). For
each ordinal 7, there is a unique é-number w*” such that n € [wwa,wwa+l), and we
can write 1 uniquely as a polynomial in w*” of finite degree: 1 = 9, (W™ )" + -+ +
m(w*") + no for some n < w and 7ng,...,n, < w*". Viewing n as a linear order,
we define a condensation ~_ .o by declaring two points of 7 equivalent when the
set of points strictly between them has order type less than w*”. We then define
the iterated condensation derivative 0% by 94" () = o.t. (n~_yw). We show that
02" indeed behaves in important ways like a derivative operator. In particular,
it is pseudo-linear: if n,v € (W, W) with 7 = 9, (W™ )" 4+ --- + g (w*") and
V= Up (W )"+ 4 (w”), then for ¢, & < w¥", we have 3% (Cn+£&v) = €% (n)+
€0%"(v). In this way, every ordinal lies naturally among the polynomials of finite
degree relative to a unique d-number w*”, and each interval [w“’a,w“aﬂ) between
successive d-numbers is equipped with a pseudo-linear derivative-type operator 9% .

(Joint work with Jennifer Brown)
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