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Abstract

A local automorphism of a semigroup S is defined as an isomorphism between two of its subsemi-
groups. The set of all local automorphisms of a semigroup S with respect to an ordinary operation
of composition forms an inverse monoid, which is denoted by LAwt(S). In the current conference
paper we formulate (without proofs) some statements concerning the inverse monoid LAut(H),
where H is a finite Heisenberg group.
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AmnoTarig

JlokanbauM aBTOMOpP(I3MOM HAMBrpynu S HA3UBAOTH i30MOpdi3M MiXk aBoMa i1 migHAMTIB-
rpynavu. MHOXKHUHA yCiX JOKAJbHUX aBTOMOP(di3MiB HAmBrpymnu S BiAHOCHO 3BHYANWHOI omeparrii
KOMIIO3HIIT YTBOPIOE 1HBEpCHUI MOHOI, sKuil no3nadaerbcs deped LAut(S). B mamiit crarri mu
dopmyiioemo (6e3 noBenenn) aeski TBepazKeHHs o0 inBepcuoro monoina LAut(H), ne H — ckin-
genna rpyna laitzenbepra.

KurrouoBi cioBa: rpymna laiizernbepra, iHBepCHa HAMIBrpyTa, IHBEPCHWH MOHOIL JIOKAJTBHUX
aBTOMOP®i3MiB, KOHI'PYEHII-TIEPECTABHA HAMBIPYIIA.

Let S be an arbitrary semigroup. An element e € S is idempotent if €2 = e. A semigroup
every element of which is an idempotent is called a band. A commutative band is called a
semilattice. Let E be a finite band. By h(a) we denote the height of the element a € E. The
set {z € E: x < a} is denoted by al.

A semigroup S is called inverse if, for any element x , there is a unique element x~ such
that zz7 'z = z and o 'zz~' = 27! It is known (see, for example, [1]) that a semigroup is
inverse if and only if it is regular and two its arbitrary idempotents commute. Let S be an
inverse semigroup. The set of all idempotents of S form the semilattice E(S). Next, let C' be
an arbitrary mathematical structure. A local automorphism of the mathematical structure C'
is defined as an isomorphism between its substructures. The set of all local automorphisms of
the structure C' with respect to an operation of composition forms an inverse monoid, which is
denoted by LAut(C).

We say that a semigroup S is a congruence-permutable semigroup (or briefly: permutable
semigroup) if 0 o & = £ 0§ is satisfied for every congruences € and £ on S. A group is a classical
example of congruence-permutable semigroup. Moreover, finite symmetric inverse semigroups,
inverse monoids of local automorphisms of finite-dimensional vector spaces, inverse monoids of
local automorphisms of finite linearly ordered semilattices, Brandt semigroups, and some other
semigroups are also congruence- permutable semigroups.

Let S be an arbitrary semigroup. By Sub(S) we denote the lattice of all its subsemigroups.
If the semigroup S contains the least nonempty subsemigroup (e.g., the identity subgroup of
the group), then just this subsemigroup is regarded as the least element of Sub(S). If the least
nonempty subsemigroup in S does not exist, then we define the empty set as the least element
of Sub(S). In this case, the empty transformation is the null element of the inverse monoid
LAut(S). If A € Sub(S), then by AA we denote the relation of equality on the subsemigroup
A. It is clear that AA is an idempotent of the monoid LAut(S). Each idempotent of the
semigroup LAut(S) has the indicated form. If A € Sub(S), then by h(A) we denote the height
of the subsemigroup A in the lattice Sub(.S).
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For a prime number p, by F, denote the corresponding field. The set of all upper triangular
matrices of the form <é g l%), where a, b, and c are arbitrary elements of the field IF,, forms a

group with respect to the ordinary operation of multiplication, which is called a Heisenberg
group over the field F,, and denoted by Heis(F,).

We say that a semigroup A from a certain class of semigroups = is defined by the inverse
monoid LAut(A) if the condition LAut(A) =2 LAut(B) for a semigroup B € = implies that
A B.

Theorem 1. Let H = Heis(F,) be a Heisenberg group over the finite field F,, where p is an
arbitrary odd prime number. The following statements hold in LAut(H).

(1) |[E(LAut(H))| = p* + 2p + 4.
(2) |LAut(H)| = 2p° + p° — 2p™.
Theorem 2 (see |2]). The inverse monoid LAut(H) is congruence-permutable semigroup.

Theorem 3 (see [3]). Let H = Heis(F,) be a Heisenberg group over the finite field F,, where p
is an arbitrary odd prime number. Since the inverse monoid LAut(H) is congruence-permutable,
then the following conditions on Sub(H) are satisfied:

1. if A, B € Sub(H) and h(A) = h(B), then A= B;

2. if F € Sub(H) and h(F') > 2, then exist C, D € Sub(H) such that C C F, D C F, C # D
and h(C) = h(D) = h(F) — 1.

Theorem 4. In the class of all finite semigroups, the group H is defined by the inverse monoid
LAut(H).
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