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The Ordener Program

Thursday October 4

Coffee: Ethiopian Moka

Morning session (10:00-12:45):
Barnaby Martin - Coffee - Hubie Chen - Coffee - Florent Madelaine

Lunch break: Turkish

Afternoon session (14:15-16:30):
Todor Tsankov - Coffee - Andrds Pongrdcz

Friday October 5

Coffee: Costa Rica Arabica
Morning session (10:00-12:45):
Johan Thapper - Coffee - David Bradley- Williams

Lunch break: Italian

Afternoon session (14:15-16:30):
Manuel Bodirsky - Coffee - Michael Pinsker



The Ordener Problems

BARNABY MARTIN

Problem 1. Let B be a finite structure over a finite signature o whose domain B is of
cardinality |B|. For 1 < j < |B|, the formula 327z ¢(x) with counting quantifier should
be interpreted on B as stating that there exist at least j distinct elements b € B such that
B |= ¢(b). Counting quantifiers generalise existential (3 := 3=1), universal (V := 32!8l) and
(weak) majority (32151/2) quantifiers.

For ) # X C {1,...,|B|}, the X-CSP(B) takes as input a sentence of the form ® :=
Q1x1Q272 . .. QumTm &(T1,X2,...,Ty), where ¢ is a conjunction of positive atoms of o and
each Q; is of the form 327 for some j € X.

Let IC,, be the complete irreflexive graph on n vertices. A full complexity classification — a
trichotomy — is known for the problem X-CSP(K,), X C {1,...,n}, except for cases of the
form {j}-CSP(Ky;). When, j := 1 we have {1}-CSP(K2)=CSP(K2) which is in L. For higher
7, the question is both challenging and open.

HuBIE CHEN

Problem 2. Is the periodic power idempotent, that is, does it hold that, for a relational
structure B, that BP®" is isomorphic to (BP")Pe"?

Problem 3. It was shown by Chen and Miiller (LICS ’12) that surjective periomorphisms
characterize conjunctive-positive definability on w-categorical structures. Prove or disprove
the following: surjective polymorphisms characterize conjunctive-positive definability on w-
categorical structures.

Problem 4. Let G be an oligomorphic permutation group, and consider relational structures
B where B is a relational structure having all elements of G as automorphisms, and where
[B]pr has a constant polymorphism. (Here, [B],n denotes the set of all relations that are
conjunctive-positive/positive Horn definable over B.) Develop techniques for classifying the
complexity of QCSP(B).

Note: Chen and Miiller (LICS ’12) show how to do this classification using periomorphisms
in the case where G is the set of all permutations. An interesting open case is where G is the
automorphism group of the ordered rationals (Q, <).

Problem 5. How many Ordener Lecturers are needed to unscrew a lightbulb?



FLORENT MADELAINE

Recall the notion of ezponential of the structures B and C, denoted by C?, whose defining
property states that for all structures A,

A x B — C if and only if A — CP.

This abstract definition coincides with the following concrete definition in the case of finite
structures and arbitrary structures. The universe of the (concrete) ezponential CP consists
of all maps from the universe of B to the universe of C'. For every symbol R; and every tuples
fi, fa,..., fr, of such maps, we set R; (fl, fa,..., fr;) to hold in CB if, and only if, for every
tuple by, b, ..., b, of elements of B such that R;(b1,b2,...,br,) holds in B, it follows that

Ri(fl(bl),fg(bz), ooy fr;(br,) holds in C.

Problem 6. Given two w-categorical structures over a similar relational structure C and B,
is it the case that there is always some w-categorical structure homomorphically equivalent
to CB?

One could also take the opposite stance and attempt to prove a negative result.

Problem 7. Same question for the class of countable (or larger) structures. One would
expect the core of the exponential to not be in the class.

Our effort in this direction have been fruitless. One would like the exponential of two
countable structure to encode something like the reals. However for any reasonable encoding,
one ends up having a homomorphism from C to B and thus the core of the exponential is
trivial.

TODOR TSANKOV

Problem 8. Is the universal minimal flow of oligomorphic permutation groups always metriz-
able? How about the universal minimal flow of any Roelcke precompact Polish group?

Problem 9. Is it true that any metrizable minimal flow of an oligomorphic group has a Gy
orbit? (If the universal minimal flow is metrizable, this is equivalent to the universal minimal
flow having a G5 orbit.)

ANDRAS PONGRACZ

Problem 10. Does every homogeneous structure over a finite relational language have an w
-categorical Ramsey expansion? (Is it homogeneous in a finite relational language?)

Problem 11. Assume that F is a finitely bounded homogeneous Ramsey structure. Is the
order forgetful order expansion F* = (F, <) finitely bounded?
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Problem 12. Characterize the structures F such that F is a homogeneous Ramsey structure
in a finite relational language, and |Aut(F) : Aut(F*)| is finite, where F* = (F, <) is the
order forgetful order expansion of F. (Also interesting for |Aut(F) : Aut(F*)| = 2.)

Problem 13. Characterize the structures F such that F is a homogeneous Ramsey structure
in a finite relational language, and Aut(F) is 3-transitive.

Problem 14. Let F be homogeneous in a finite relational language, and let F’ be an ex-
pansion of F such that |Aut(F) : Aut(F')| is finite. Is F/ homogeneous in a finite relational
language? (Also interesting for F’ ordered Ramsey.)

Problem 15. Let F be homogeneous in a finite relational language, and let 7/ = (F; Ry, ..., Ry)

be a homogeneous ordered Ramsey expansion of F such that the universal minimal flow
M (Aut(F)) is Aut(F) ~ Aut(F) - (R,...,R,) (the logic action). Assume that Aut(F) is
uniquely ergodic. Is it true that the unique Borel measure is supported by the generic orbit
of M(Aut(F))?

JOHAN THAPPER

Problem 16. Classify all w-categorical structures with totally symmetric polymorphisms of
all arities. Are there countably many?

Problem 17. A structure I' is f-samplable, for some f : N — N if, for each n, there is a
structure B of size f(n) with A — B iff A — T, for all structures A of size n. Find an
f-samplable I' such that,

(1) B cannot always be chosen homomorphic to T
(2) B can always be chosen homomorphic to I" but not always as an induced substructure
of T'.

DaviD BRADLEY-WILLIAMS

Problem 18. Given an w-categorical first order theory T with countably infinite model
M = T, when is M homogenisable in a finite relational language?

An answer is desired which is dependant only on properties of the theory, or properties of
the topological group Aut(M).

Problem 19. In particular is there a topological group counter example? Are there a pair of
groups G and H which are isomorphic as topological groups but that G is the automorphism
group of M which is homogeneous in a finite relational language, but H = Aut(N) where N
is not homogenisable in a finite relational language?

Problem 20. For an w-categorical structure M in a finite relational language L = {M; Ry, Ry, ...

is there an L-definable function f : M™ — M such that whenever A is a finite subset of M,
then the algebraic closure of A is exactly the closure generated by function f;

acl(A) = (4);.

, Ry},



MANUEL BODIRSKY

Problem 21 (Transition to the core). Let I' be the reduct of a finitely bounded homogeneous
structures. Is the model companion of I' also the reduct of a finitely bounded homogeneous
structure? Same question for the core companion.

Problem 22 (Transition to the core). Let ' be the reduct of a structure with finite relational
signature and the Ramsey property. Is the model companion of I' also the reduct of a
homogeneous structure with finite relational signature and the Ramsey property? Same
question for core companion.

Problem 23 (Inverse of Canonization Lemma). Let I be w-categorical, homogeneous, and
ordered. Suppose also that for all finite tuples a of elements of I'; and for all f: I' — I" there
exists g: I' = I'" such that

(1) g € Aut(D)f Aut(T,a)

and ¢ is canonical as a map from (I',a) to I'. Is it then true that I" is Ramsey?

Problem 24 (Tractability). Let I" be the reduct of a finitely bounded homogeneous structure.
Suppose that I' has for every n an n-ary polymorphism f and an automorphism « such that
forall m € S,

VZ. f(z1, ... 2n) = a(f(Tr1y -y Tan)) -
Is CSP(T") in P?

Problem 25 (Finite Model Theory). Is it true that for every problem L in NP there exists
an w-categorical I" such that L and CSP(I") are Ptime equivalent?

MICHAEL PINSKER

We all know oligomorphic groups. There is a notion of weakly oligomorphic for trans-
formation monoids, which is weaker than the monoid simply containing an oligomorphic
permutation group, and which is still strong enough to make it possible to prove theorems
about structures which have a weakly oligomorphic endomorphism monoid.

A clone is called oligomorphic iff it contains an oligomorphic permutation group. We could
also call it weakly oligomorphic iff its unary part is a weakly oligomorphic monoid. However,
we would like to have a notion which depends on more than just the unary functions of the
clone.

Problem 26. Find the right analog of oligomorphic for clones — weaker than the clone
just containing a weakly oligomorphic transformation monoid, but strong enough to prove
theorems, e.g., Topological Birkhoff.
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