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We arbitrarily choose a finite interval (a,b) C R and the following parameters:
n € NU{0}, {m,rl}CN 1<p<oo

Asusual, W ([a,0];C) = {y € C"*""([a,b]; C): y+=1) € AC]a, b], y"+") €
Ly[a, b]} is a complex Sobolev space. This space is Banach with respect to the

norm
n—+r

loll,ss, = ZHy(’“)H

with || - ||, standing for the norm in the Lebesgue space L, ([a,b]; C).
We consider a linear boundary-value problem

(Ly)(t) =y (t +ZAr SOy TI(@) = f(), (1)
By =c, € (a,b), (2)

We suppose that the matrix-valued functions A, _;(-) € (W;')™*™, vector-
valued function f(-) € (W)™, vector ¢ € C!, linear continuous operator

B: (W™ — ¢! (3)

are arbitrarily chosen and that the vector-valued function y(-) € (W;'*")™ is
unknown.

If [ < rm, then the boundary conditions are underdetermined; if [ > rm,
then they are overdetermined.

The boundary condition (2) consists of [ scalar condition for system of
m differential equations of r-th order, we representing vectors and vector-
valued functions as columns. A solution to the boundary-value problem (1),
(2) is understood as a vector-valued function y(-) € (W)™ that satisfies
both equation (1) (everywhere if n > 1, and almost everywhere if n = 0)
on (a,b) and equality (2). If the parameter n increases, so does the class of
linear operators (3). When n = 0, this class contains all operators that set the
general boundary conditions described above.
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We rewrite the problem (1), (2) in the form of a linear operator equation
(L,B)y = (f,c). Here, (L,B) is a bounded linear operator on the pair of
Banach spaces

(L,B): (WpH)™ — (W)™ x C~. (4)

Theorem 1. The bounded linear operator (4) is a Fredholm one with
index rm — [.

For each number ¢ € {1,...,r}, we consider the family of matrix Cauchy
problems with the initial conditions:

YO )+ A0V (8) = O, t€ (asb),

j=1

YU ™V (a) =6, 1, je{l,...,r}.

Let [BY;] denote the number [ X m matrix whose j-th column is the result
of the action of B on the j-th column of the matrix-valued function Y;.

Definition 1. A bloc rectangular number matrix
M(L,B):= ([BY1],...,[BY,]) e C*™™ (5)

is called the characteristic matrix of the boundary-value problem (1), (2).
Note that this matrix consists of r rectangular block columns [BY}] € C™*!,

Theorem 2. The theorem of the kernel and co-kernel of the operator (4)
are equal to the dimensions of the kernel and co-kernel of the characteristic
matriz (5), respectively.
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CucreMmu 3Bnuaiinux gudepeHIiaJbHNX PIBHAHb 13 HEOJHOPIIHUMH
KpalloBIMH yMOBaMHM, III0 MIiCTATh IMOXiTHI BUCOKHNX MOPAAKIB

Pospobaeno 3azasvhy meopito po3e’a3nocmi AMHIGHUT HeOOHOPIOHUT Kpatiosus
3aday daa cucmem 36UNATUHUTL OUPEPEHUIGALHUT PIBHAHD (08IALHO20 NOPATKY
6 npocmopazx Coboacsa. Kpatiosi ymosy donyckaromses Ak NepesusHaveni, mak
1 HedosusHaveHt. Bonu Moxcyms micmumu noxioni nesidomoi sexmop-PyHruii,
Uit wu 0pob06i NOPAJKY AKULT NEPESUUYIOMD NOPAIOK JUPEPEHYIGADHOZ0 PISHA-
HHA. [10016HT Npobaemy NPUPOIHO BUHUKAIOMD Y PIBHUL 3aCMocyeantsx. Teopis
8600UMD NOHAMMA NPAMOKYMHOT YUCA060T TAPAKMEPUCTNUNHOT MAMPUYL 360a-
wi. Indexc i wucaa @pedzoavma yiet mompuuyi 36i2ar0mubes 810n0610HO 3 THIEKCOM
i wucaamu Dpedzoavma HeodHOPIOHOT Kpatiosoi 3adavi. Ha 6idminy 6id indexcy,
wucaa Ppedzoavma (Mobmo sumiprocmi adpa ma KoAdpa 3a0aqi) HecmitiKi Ha-
8iMb U000 MAAUT (Y HOPME) CKIHYEHHOBUMIPHUL 36ypens. Hasedeno npuraadu,
8 AKUL TAPAKMEPUCTNUNHY MATMPUYIO MOACHAE 3HATIMU AGHO.
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