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The question of �nding the conditions for the convergence of solutions of
systems of ordinary di�erential equations arises in many problems of modern
analysis and its applications. It were deeply investigated in the case of the
solutions of Cauchy's problems for the system of �rst-order di�erential equati-
ons. More complicated case of linear boundary-value problems was studied by
I.T. Kiguradze [1] and his followers [2, 3].

On a �nite interval (a, b) ⊂ R, we consider the systems of linear di�erential
equations of the higher order of the form

y(r)(t, n) +Ar−1(t, n)y
(r−1)(t, n) + . . .+A0(t, n)y(t, n) = f(t, n) (1)

with inhomogeneous boundary conditions

Bj(n)y(·, n) = cj(n), j ∈ {1, . . . , r} := [r], n ∈ N ∪ {0}, (2)

where Bj(n) : C(r−1) ([a, b];Cm) → Cm are linear continuous operators,
the matrix-valued functions Aj−1(·, n) ∈ L1([a, b];Cm×m), the vector-valued
functions f(·, n) ∈ L1([a, b];Cm), and the vectors cj(n) ∈ Cm.

A solution of the system of di�erential equations (1), (2) is understood
as a vector-valued function y(·, n) ∈ W r

1 ([a, b];Cm) satisfying the equation
almost everywhere. The inhomogeneous boundary conditions (2) are correctly
de�ned on the solutions of system (1) and cover all classical types of boundary
conditions.

Under what conditions imposed on the left-hand sides of problems (1), (2)
their solutions y(·, n) exist and are unique for su�ciently large n ∈ N? What
additional conditions imposed on the left- and right-hand sides of problems
(1), (2) guarantee the limit equality∥∥∥y(j−1)(·, 0)− y(j−1)(·, n)

∥∥∥
∞

→ 0, n → ∞, (3)

where ∥ · ∥∞ � sup-norm on the compact interval [a, b].
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For the �rst time, these problems were investigated by Kiguradze [2] in
the case r = 1. For applied to these problems, Kiguradze Theorem takes the
following form.

Theorem 1. Suppose that the solutions of problem (1), (2) are uniquely
de�ned and

(I) ∥R∨
Aj−1

(·, n)∥∞ → 0;

(II) ∥RAj−1
(·, n)∥1 = O(1);

(III) Bj(n)y → Bj(0)y, y ∈ C(r−1)([a, b];Cm).

Then, for su�ciently large n problems (6), (7) possesses the unique solutions.
Moreover, if

(IV) cj(n) → cj(0),

(V) ∥R∨
F (·, n)∥∞ → 0, n → ∞

then the unique solutions of problems (1), (2) satisfy the limit equality (3).
All conditions of the Kiguradze Theorem are essential and none of them

can be omitted. However, some conditions can be weakened.
Theorem 2. In Theorem 1, condition (II) can be replaced by the condi-

tion

(II∗∗) ∥RAr−1
(·, n)R∨

Aj−1
(·, n)∥1 → 0,

if the additional condition are ful�lled

(VI∗∗) ∥RAr−1
(·, n)R∨

F (·, n)∥1 → 0, n → ∞.

The condition (V I∗∗) is ful�lled if conditions (II), (V ) hold.
These and other results are presented in more detail in [2, 3].
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ÏÐÎ ÓÌÎÂÈ ÇÁIÆÍÎÑÒI ÐÎÇÂ'ßÇÊIÂ ÇÀÃÀËÜÍÈÕ
ÊÐÀÉÎÂÈÕ ÇÀÄÀ×

Çíàéäåíî äîñòàòíi óìîâè çáiæíîñòi ðîçâ'ÿçêiâ ïîñëiäîâíîñòi çàãàëüíèõ

êðàéîâèõ çàäà÷ äëÿ ñèñòåì ëiíiéíèõ çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü

äîâiëüíîãî ïîðÿäêó ó ðiâíîìiðíié íîðìi íà ñêií÷êííîìó iíòåðâàëi.

http://www.iapmm.lviv.ua/chyt2026


