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ON THE COMPLEXITY OF LATTICES OF RELATIVE QUASIVARIETIES
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We continue studying the complexity of the structure of quasivariety lattices. We proved that for
different classes of algebraic structures there are continuum many proper subclasses which have the Nurakunov
non-computability property but which are not Q-universal.

Lattice, quasivariety, quasivariety lattice, Q-universality, non-computability.

One of the known problems in universal see, for example, [1-5]. The author explores the com-
algebras and lattice theory is the question, which  plexity of structure of (relative) quasivariety lattices for
lattices are isomorphic to quasivariety lattices. A huge  different classes of algebraic structures. All considered
amount of work is devoted to the study the structure of  classes of algebraic structures are abstract [1, p.6]. It is
quasivariety lattices of various algebraic structures; studied two known complexity measures of the struc-

ture of quasivariety lattices: Q-universality and non-
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computability of the set of finite sublattices of the  Q-universal if and only if it contains an unreasonable
quasivariety lattice (the Nurakunov non-computability ~ subclass, i.e. such that the set of all finite sublattices of
property or irrationality). its quasivariety lattice is not computable. Thus it is es-
A quasivariety lattice Lq(K) for the class K of  tablished a connection between the two above-consid-
algebraic structures of a fixed signature is called unrea-  ered complexity measures. In this regard, it is arisen the
sonable if the set of all finite sublattices of the quasiva-  following problem [4, p.1124; 5, p.394]. Does any Q-
riety lattice Lq(K) is not computable, t.i. there is no al-  universal class K of algebraic structures of a fixed sig-
gorithm which would determine by the given finite lat-  nature contain an unreasonable subclass? Is there an un-
tice, this lattice is embeddable into the considered qua-  reasonable class of algebraic structures which is not Q-
sivariety lattice Lq(K) or not. In this case the class Kis  universal? A positive answer to the first question was
also called unreasonable. This concept of complexity of  given in the paper [5, p.392] for almost all the known
quasivariety lattices was introduced by K. Herrmann in ~ Q-universal quasivarieties. A positive answer to the
2007. The first example of an unreasonable quasivari-  second question was given by the author. We proved
ety (namely, the quasivariety of unary algebras) was that for many different classes of algebraic structures
found by A.M. Nurakunov in the paper [2, p.3]. The there are continuum many proper subclasses which
existing unreasonable quasivarieties hints that quasiva-  have the Nurakunov non-computability property but
riety lattices can be extremely complex. Another com-  which are not Q-universal.
plexity measure of the structure of quasivariety lattices Theorem 1. There are continuum many classes
was introduced by M. V. Sapir in 1985 in the paper [3,  of distributive p-algebras [Heyting algebras, respec-
p.172] and it is expressed by the concept of a Q-univer-  tively] which have the Nurakunov non-computability
sality. After M. V. Sapir the quasivariety K is Q-univer-  property but which are not Q-universal.
sal if for any quasivariety R of a finite signature the fol- Theorem 2. There are continuum many unrea-
lowing is held: its quasivariety lattice Lq(R) is ahomo- ~ sonable classes of De Morgan algebras [Kleene alge-
morphic image of some sublattice of the quasivariety ~ bras] which are nevertheless not Q-universal.
lattice Lq(K). Theorem 3. There are continuum many unrea-
In the paper [4, p.1121] it was proved that the sonable classes of p-semilattices [commutative semi-
class K of all algebraic structures of a fixed signature is groups] which are not Q-universal.
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NCCIEJOBAHHUE COCTABA BBIBPOCOB ABTOTPAHCIIOPTA HA TEPPUTOPUN
KPYINHEMIIUX T'OPOJIOB PECITYBJIUKUA TATAPCTAH
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Hayunwtit pykoeooumens — Lllazudynnun A.P., k.¢p-m.n.
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Kazancknit (ITpuBomxckmii) GpenepatbHBI YHUBEPCUTET, THCTUTYT SKOJOTUH B IPUPOAOTIOTH30BAHUS
Poccus, r. Kazans
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€ y4emom ux nomeHyuanos enodaibHo20 nomenieHus.
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