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Abstract—1In this paper, we proceed with studying matrix equations over “skew series”. We estab-
lish conditions for splitting a Lagrange matrix equation into a set of scalar differential equations. We
consider diagonal, triangular, nil-triangular, and dual-diagonal forms of its solution.
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1. The problem. Let us introduce the necessary denotations. The symbol M,, stands for the set of
square n x n matrices over the real number field R with the unit £ and basic elements of the full matrix

algebra E;; : 4, = 1,n; tis a continuous independent variable in R; ®*(¢) is the set of functions from R
to R which are k times continuously differentiable in ¢; M} (t) is the set of matrices from M,,, whose
elements belong to ®*(¢); and N is the set of positive integers.

Consider the following Lagrange matrix equation (LME):

X=tF(X"+GX"): X e M), X = — (1)
F(X) =) fmX)" GX) =) gm(X)™, (2)
m=0 m=0

where infinite number sequences (f,,) and (gn,) ensure the norm convergence of their series. It is
necessary to establish scalarization conditions for Eq. (1), i.e., conditions which allow one to reduce
this equation to a set of scalar ordinary differential equations of the first order (ODE.1), including scalar
equations (SE) ([1], P. 16)

r=tF(2') + G(2). (3)

2. Splitting of Lagrange matrix equations can be performed with the help of skew series
introduced in [2]. They are used for defining several types of subalgebras in the full matrix algebra M,,;
just over these subalgebras one considers Egs. (1). We understand skew series of a matrix A = (a;;) as
matrices A1, (=0, (n — 1)) whose nonzero elements can be only a;;+4, i.e., matrices that contain
only those elements of A that are located in a line parallel to its main diagonal. The subscript +a
indicates the number of a line which is located either over (+«) or under (—«) the main diagonal.
Evidently, any matrix in M, is representable as follows:

A= Ag. (4)

Skew series in the full matrix algebra allow one to define subalgebras of diagonal (H,, ), upper triangular
(Th0), upper nil-triangular (75, ), and striped (M, ;) matrices. In [2] one also considers dual-skew
series A%, of matrices A. For them nonzero elements are only a; p41a—i- These matrices consist only
of those elements of the initial matrix A that are located in lines parallel to its secondary diagonal, at the
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