Biinterpretability in the Young and Young-Fibonacci
lattices

Leonid Mihailov and Victor Selivanov

Abstract. Continuing a series of works on definability in natural combinato-
rial structures, we establish some biinterpretability assertions about the Young
lattice Y, the Young-Fibonacci lattice YF, and their one-element expansions.
In particular, Y is biinterpretable with YF.

The study of definability in natural structures is a central topic in logic and
computability theory. For the theory of computation, it is important to understand
definability in natural “combinatorial” structures on words, labeled trees, graphs,
and so on which turns out interesting for logic, computation theory, theory of well
quasi-orders, proof theory, descriptive set theory, automata theory, verification,
SMT-solver construction.

In a series of works by Selivanov and his collaborators [1, 2, 3], and in an
independent series of works by McKenzie and his coauthors [4, 5, 6], systematic
methods in the study of definability aspects of different combinatorial stractures
were developed. This line was later continued by several authors for new classes
of combinatorial structures.

Recently, the list of combinatorial structures actively investigated from the
point of view of definability was continued by some structures playing a central role
in classical combinatorics, namely the Young lattice Y [7] and the Young-Fibonacci
lattice YF [8]. These works established some important facts about definability in
these lattices, though not all natural questions were addressed.

In the present talk, we continue this work in the line of [1]. In particular, we
extend some results in [7, 8] by results about biinterpretability. Following notations
of these papers, we denote by Y* and YF* the one-constant expansions of Y and YF
making the structures rigid. Then our main results may be formulated as follows.

Theorem 1. 1. The structures Y* and YF* are biinterpretable with the standard
model of arithmetics.
2. The structures Y and YIF are biinterpretable.
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