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We research the existence of left and right identity elements (i.e., left and right unit) in
quasigroups with Bol-Moufang type identities which are listed in classical Fenvesh’ article [2].
Numeration of identities is taken from [2, 3|.

THEOREM 1. Quasigroup (Q,-) with any from identities Fy, F3, Fs, Fio, Fi1, Fia, Fis, Fao,
Fo1, Fou, Fos, Fog, Fy1, Fao, Iss, Fsa, Fur, Fso, Fss, Fs is a group.

We notice, formulated theorem is connected with the following Belousov’s Problem # 18 [1].

From what identities, that are true in a quasigroup Q(-), does it follow that the quasigroup
Q(+) is a loop? (An example of such identity is the identity of associativity).
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Morita equivalence of non-commutative schemes

YURIY DROZD

A non-commutative scheme X is, by definition, a pair (X, Ox), where X is a scheme and Ox
is a sheaf of Ox-algebras which is quasi-coherent as a Ox-module. We denote by Qcoh X the
category of quasi-coherent Ox-modules and by Coh X the category of coherent Og-modules. We
call the non-commutative scheme X noetherian if X is a noetherian scheme and Ox is coherent
as an Ox-module.

A quasi-coherent Ox-module P is said to be

e Jocally projective if every point x € X has an affine open neighbourhood U such that
P(U) is a projective Ox(U)-module.

e local generator if every point x € X has an affine open neighbourhood U such that for
some n there is an epimorphism of modules nP(U) — Ox(U).

e local progenerator if it is a locally projective local generator.

THEOREM. Let X = (X,0x) and Y = (Y, Oy) be noetherian non-commutative schemes.

(1) Let f: X — Y be an isomorphism of schemes and P € CohX be a local progenerator
such that Endo, P ~ (f*Oy)°®. Then the functor ®p : Qcoh X — QcohY such that
OpF = fiHome, (P, F) is an equivalence.

(2) On the contrary, if ® : QcohX — QcohY is an equivalence of categories, there is a
unique isomorphism f: X —Y and a unique (up to isomorphism) local progenerator
P € Coh X such that Endo, P ~ (f*Oy)® and ¢ ~ dp.
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As the functor ®p» maps coherent modules to coherent ones and any equivalence of the
categories Coh X — Coh Y uniquely extends to an equivalence Qcoh X — Qcoh Y, the theorem
remains valid if we replace the categories of quasi-coherent modules to those of coherent modules.

The proof is based on the “usual” Morita Theorem and the results of P. Gabriel [1].
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It is a joint work with Igor Burban.

Solutions of the Sylvester matrix equation with triangular
coefficients

NATALIIA DZHALIUK

Matrix Sylvester-type equations over different domains appear in various branches of mathe-
matics, for example, in control theory and dynamical systems theory. The solvability of linear
matrix equation

AX+YB=C (1)
over a field and over a ring of polynomials was examined by Roth [1|: Matriz equation (1) is
A A0
solvable if and only if matrices M = and N = are equivalent, i.e., there

exist invertible matrices U and V' such that
UMV = N. (2)

Many authors extended the Roth theorem to the case of principal ideal rings, arbitrary commu-
tative rings and other rings.
We consider a matrix equation (1) with triangular coefficients A, B and C' € M(n, R), i.e.,

a1 a2 - Qin bit biz -+ bip Cci1 Ci2 '+ Cin
A= 0 as -+ a9, 7 B = 0 bys -+ by, 7 O — 0 ¢y -+ Cop
0 0 - an, 0 0 - by, 0 0 - ¢

over commutative principal ideal ring R. Tian [2] presented a necessary and sufficient condition
for the matrix equation BXC = A over an arbitrary field to have a triangular block solution in
terms of ranks and column spaces of this matrix equation’s coefficients. We establish necessary
and sufficient conditions for existence of triangular solutions for matrix equation (1) in term of
elements of its matrix coefficients A, B and C.

THEOREM 1. Let the matriz equation (1) with triangular coefficients A, B and C € M(n, R)
be solvable. The same triangular form’s solutions for this equation exist if and only if the greatest
common divisor of a;; and by is a divisor of ¢y (i.e., (ai,by)|cii) for alli=1,2,... n.
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