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We investigate the problem of finding bounded solutions z(k) € R", k €
Q of linear Noetherian (n # v) boundary value problem for a system of
linear difference-algebraic equations [1, 2]

A(k)z(k+1) = B(k)z(k) + f(k), (z(-)=a, «a€cRY (1)

here A(k), B(k) € R™*"™ are real matrices and f(k) are real column vectors,
lz(-) : R™ — RV is a linear bounded vector functional defined on a space
of bounded functions. The problem of finding bounded solutions z(k) of a
boundary value problem for a linear non-degenerate (det B(k) # 0, k € )
system of first-order difference equations z(k+1) = B(k)z(k)+f(k), (z(-) =
a € RY was solved by A.A.Boichuk [1]. We investigate the problem of
finding bounded solutions linear Noetherian boundary value problem for a
system of linear difference-algebraic equations (1) in case [3]

A(k) = Ro(k)-Juy-So(k), Jyy = ( 150 8 ) , 1<rank A(k) =00, k€ Q;

here, Ry(k) and Sp(k) are nonsingular matrices. The nonsingular change of
the variable

y(k+1) = So(k)z(k+1)
reduces system (1) to the form [3]
Ar(F)p(k +1) = Bi(k)p(k) + f1(k); (2)
Under the condition [3], when matrixes A] (k)Bi(k) and column vectors
Af (k) fi(k), are bounded and also
Pae(k) # 0,  Pag(k) =0, (3)

we arrive at the problem of construction of solutions of the linear difference-
algebraic system

p(k+1) = Af (k) Bi(k)p(k) + F1(k, 11 (k)), vi(k) € R (4)
here,
Fi(k,v1(k)) == AT (k) f1(k) + Pa,, (k) (k),
A7 (k) is a pseudoinverse (by Moore — Penrose) matrix. In addition, Pyxry is
a matrix-orthoprojector: Pa: (k) : R7° — N(Aj(k)), Pa,, (k) is an (po X p1)-
matrix composed of p; linearly independent columns of the (pg X pg)-matrix-
orthoprojector: Py, (k) : R — N(A;(k)). Thus, the following lemma is

proved.
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Lemma 1. For the first-order degeneration difference-algebraic system (1)
has a solution of the form

2k cpo) = X1 () cpo + KIF()s (D), € € R
which depends on the arbitrary continuous vector-function vi(k) € R

where X1 (k) is fundamental matriz, K[f(j),v1(j)](k) is the generalized Green
operator of the Cauchy problem for the linear difference-algebraic system (1).
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