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We arbitrarily choose a compact interval [a,b] C R and numbers
pE(l,OO), m=>1, r=2, 56R+\Z+7 5= [S]—’_{s}»

where [s] € Zy is the integer part of a number and {s} € (0,1) is it fractional
part. We use the complex Slobodetsky spaces (W)™ := W ([a,b],C™) and
(Wyymxm .= Wy([a,b],C™*™), formed by functions, vector functions and
matrix functions, respectively.

Let a real number €j > 0 be fixed, and let a real parameter ¢ range over the
interval [0,ep). We investigate a parameter-dependent linear boundary-value
problem of the form

L(e)y(t,e) =y (t,e) + zr:Ar,j(t,s)y(T_j)(t,s) = f(t,e), a<t<b, (1)
j=1

B(e)y(-e) = c(e). (2)

For every fixed € € [0,¢q), the solution y(-, &) to the problem is considered
in the class (W;*")™. We suppose that A,_;(-,e) € (W;)™*™ for each j €
{1,...,7} and that f(-,¢) € (W;)™. Thus, (1) is a system of m scalar linear r-
th order differential equations given on [a, b]. Note we do not assume A, _;(,¢)
to have any regularity in €. As to the boundary condition (2), we suppose that
B(e) is an arbitrary continuous linear operator

Be) : (W)™ —» ™

and that c(e) € C™™.
For the boundary-value problem (1), (2) we introduce the following limit
conditions as € — 0+:

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

D Ar—j(e) = Ar—j(-,0) in (W3)™*™ for each j € {1,...,7};
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(I1) B(e)y — B(0)y in C™ for every y € (W;")™;

(D) f(-e) = f(-,0) in (W)™
(IV) ¢(e) = ¢(0) in C™.

Definition. We say that the solution to the boundary-value problem (1), (2)
depends continuously on the parameter € at ¢ = 0 in space (W)™ if the
following two conditions are satisfied:

(*) There exists a positive number £; < g that this problem has a unique
solution y(-,¢) € (W;*)™ for arbitrarily chosen ¢ € [0,¢1), f(-¢) €
(W)™, and c(e) € C™.

(xx) It follows from Limit Conditions (III) and (IV) that
y(-e) = y(-,0) in (W;F)™ as e - 0+.

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

Now, we proved that earlier found constructive sufficient conditions are
also necessary.

Theorem. The solution to the boundary-value problem (1), (2) depends conti-
nuously on the parameter € at € = 0 in space (Wz‘f”)m if and only if this
problem satisfies 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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IPO OTHOBUMIPHI KPATIOBI 3AIAYI 3 TIAPAMETPOM
V IIPOCTOPAX CJIOBOJIEIIBKOI'O

Jlocaidoicerno Hatibiabw WUPorul KAQC ATHITHUTZ KPatiosuxr 3a0a% 0AA CUCTEM
36UMATUHUT JUPBEPEHUIGABHUT PIGHAHD, NOPAOKY T > 2, D036 A3KU AKUTL Ha-
aevcams Komnaexcromy npocmopy Caobodeyrozo W,f'”, de s € Ry \ Zy i
p € (1,00). Jasa maxuzr 3a60a% 6CMAHOBAECHO KOHCMPYKMUSHUT KPUMEPIT Hene-
PEPBHOCTE 30 NAPAMEMPOM PO36 A3KIE Y HOPMOBAGHOMY NPOCTOPL W,‘f+r. Taxooic
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