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Let integers m,[,r > 1 and n > 0 be arbitrarily chosen. We present some results on d-
characteristics (i.e., the dimensions of the problem kernel and co-kernel) of the following linear
boundary-value problem for a system of m high-order differential equations on the finite interval

(a,b) CR

(Lw@%zymﬁf+§:Apﬂﬂ¢“ﬂ@)=f@% t € (a,b), (1)
By = c. (2)

Here, the matrix function A, ; € (C™)™™ with 1 < j < r, the vector function f € (C™)™,
the numerical vector ¢ € C' and the linear continuous operator B: (C™+))™ — C! are arbi-
trarily chosen.

The boundary condition (2) gives [ scalar boundary conditions for a system of m first order
differential equations. For [ > rm, this boundary condition is overdetermined and, for [ < rm,
it is underdetermined with respect to the differential system (1).

Using the linear continuous operator

(L, B): (C™ym — (C)™ x €, (3)
we rewrite the boundary-value problem (1), (2) in the form of the equation (L, B)y = (f, ¢).
Theorem 1. Operator (3) is Fredholm with index rm — .
For every number ¢ € {1,...,7}, consider the following family of matrix Cauchy problems

VO + 3 Ay (Y. (1) = O, t€ (a,)

j=1

Y(jil)(cw :(SZ'JIm, j € {1,...,’1"},

)

where Y;(+) denotes an unknown m x m matrix function, O,, and I,, denote, respectively, the
null and identity m x m matrices, and ¢; ; is the Kronecker delta.

Let [BY;] denote a complex numerical [ X m matrix, in which each j-th column is the result
of the action of the operator B on the j-th column of the matrix function Y;(-).

Definition 1. The numerical | x rm matrix
M(L,B) = ([BY],...,[BY;]) e C*™,

which consists of r rectangular block columns [BY;] € C™*! is called the characteristic matriz
of the boundary-value problem (1), (2).
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Theorem 2. For d-characteristics of the Fredholm operator (3), the following relations

dimker(L, B) = dimker M (L, B),
dim coker(L, B) = dim coker M (L, B)

are true.

Corollary 1. Operator (3) is invertible (i.e., a topological isomorphism) if and only if
[ = rm and the square matriz M (L, B) is nonsingular.
These results were published in [1]. Similar first order problem was considered in [2].
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