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We arbitrarily choose a compact interval [a, b] ⊂ R and numbers

p ∈ (1,∞), m ≥ 1, r ≥ 2, s ∈ R+ \ Z+, s := [s] + {s},

where [s] ∈ Z+ is the integer part of a number and {s} ∈ (0, 1) is it fractional
part. We use the complex Slobodetsky spaces (W s

p )
m := W s

p ([a, b],Cm) and
(W s

p )
m×m := W s

p ([a, b],Cm×m), formed by functions, vector functions and
matrix functions, respectively.

Let a real number ε0 > 0 be �xed, and let a real parameter ε range over the
interval [0, ε0). We investigate a parameter-dependent linear boundary-value
problem of the form

L(ε)y(t, ε) ≡ y(r)(t, ε) +

r∑
j=1

Ar−j(t, ε)y
(r−j)(t, ε) = f(t, ε), a ≤ t ≤ b, (1)

B(ε)y(·, ε) = c(ε). (2)

For every �xed ε ∈ [0, ε0), the solution y(·, ε) to the problem is considered
in the class (W s+r

p )m. We suppose that Ar−j(·, ε) ∈ (W s
p )

m×m for each j ∈
{1, ... , r} and that f(·, ε) ∈ (W s

p )
m. Thus, (1) is a system of m scalar linear r-

th order di�erential equations given on [a, b]. Note we do not assume Ar−j(·, ε)
to have any regularity in ε. As to the boundary condition (2), we suppose that
B(ε) is an arbitrary continuous linear operator

B(ε) : (W s+r
p )m → Crm

and that c(ε) ∈ Crm.
For the boundary-value problem (1), (2) we introduce the following limit

conditions as ε→ 0+:

(0) The homogeneous boundary-value problem as ε = 0 has only the trivial
solution.

(I) Ar−j(·, ε)→ Ar−j(·, 0) in (W s
p )

m×m for each j ∈ {1, ... , r};
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(II) B(ε)y → B(0)y in Crm for every y ∈ (W s+r
p )m;

(III) f(·, ε)→ f(·, 0) in (W s
p )

m;

(IV) c(ε)→ c(0) in Crm.

De�nition. We say that the solution to the boundary-value problem (1), (2)
depends continuously on the parameter ε at ε = 0 in space (W s+r

p )m if the
following two conditions are satis�ed:

(∗) There exists a positive number ε1 < ε0 that this problem has a unique
solution y(·, ε) ∈ (W s+r

p )m for arbitrarily chosen ε ∈ [0, ε1), f(·, ε) ∈
(W s

p )
m, and c(ε) ∈ Crm.

(∗∗) It follows from Limit Conditions (III) and (IV) that

y(·, ε)→ y(·, 0) in (W s+r
p )m as ε→ 0 + .

In paper [1], we proved problems (1), (2) are Fredholm, and obtained
conditions that are su�cient for their well-posedness and continuity in the
parameter of their solutions in Slobodetsky spaces.

Now, we proved that earlier found constructive su�cient conditions are
also necessary.

Theorem. The solution to the boundary-value problem (1), (2) depends conti-
nuously on the parameter ε at ε = 0 in space (W s+r

p )m if and only if this

problem satis�es Condition (0) and Limit Conditions (I) and (II).

Also a two-sided estimate for the degree of convergence of these solutions
was obtained.

The case r = 1 was investigated earlier in [2].
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ÏÐÎ ÎÄÍÎÂÈÌIÐÍI ÊÐÀÉÎÂI ÇÀÄÀ×I Ç ÏÀÐÀÌÅÒÐÎÌ
Ó ÏÐÎÑÒÎÐÀÕ ÑËÎÁÎÄÅÖÜÊÎÃÎ

Äîñëiäæåíî íàéáiëüø øèðîêèé êëàñ ëiíiéíèõ êðàéîâèõ çàäà÷ äëÿ ñèñòåì

çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü, ïîðÿäêó r ≥ 2, ðîçâ'ÿçêè ÿêèõ íà-

ëåæàòü êîìïëåêñíîìó ïðîñòîðó Ñëîáîäåöêîãî W s+r
p , äå s ∈ R+ \ Z+ i

p ∈ (1,∞). Äëÿ òàêèõ çàäà÷ âñòàíîâëåíî êîíñòðóêòèâíèé êðèòåðié íåïå-

ðåðâíîñòi çà ïàðàìåòðîì ðîçâ'ÿçêiâ ó íîðìîâàíîìó ïðîñòîði W s+r
p . Òàêîæ

îòðèìàíà äâîñòîðîííÿ îöiíêà äëÿ øâèäêîñòi çáiæíîñòi öèõ ðîçâ'ÿçêiâ.
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