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CEKIIUS No2. THODPEPEHIIUAJBHBIE YPABHEHHUS U
JAHAMHAYECKHUE CUCTEMbI

TO DEFINE THE RIGHT-HAND SIDE OF HIGH ORDER NON-HOMOGENEOUS
LINEAR DIFFERENTIAL EQUATIONS ON ADDITIONAL INFORMATION

IMANKUL T.SH.
Al-Farabi Kazakh National University
e-mail: imankul T.Shi@mail ry

The problem of reconstructing of solutions and special right sides for inhomogeneous linear differential
equations of higher orders with the redefined two- point boundary conditions is-solved. It is possible to perform
a full description of ail possible available right sides. :

1. Statement of the problem and its considerafibn.
Let's consider the following problem arising in various sections of mathematics:

YO @)+ p )y ") .+ p (D) = p) +b(E) v(e), 0 <1

at conditions

n-1 ) : - . A
U= Z[a YO+ B,y W)= b, j=Ln @)
. . v=1 ’
) n-1 Sia e
Vo) =3 s ©+6, 5" W)=, i=Ln e
v=1

where pi(1),k=1,n; p(t) is given piecewise continuous functions, v(1} is réquired function.
We assume, that
1) The matrix rank. (a;, 8,/ is equalton,

2)H(;mogeneous problem. 53/; = A(t)y(t i

YOO + p @y ) .t p, () =0,
- U,(»)=0, j=ln

has only trivial solution. )

The considered problem (1) - (3) can be interpreted. At first, as a problem of definition of the right -
hand side of the non-homogeneous equation (1) on additional information. Then it represents a so-called inverse
problem, the review on which is available in S.1. Kabanihin's mofiography [1]. :

Secondly, as the redefined boundary problem for system of the ordinary differential equations. In that
case it is important to know enough general conditions of solvability of the problem (1) - (3). The theory of the
redefined tasks is shown in P.1.Dudnikov, S.N.Samborsky's work [2]. '

In the third, as an initial step by working out of algorithms of the solution of optimal control problem
for system of the ordinary differential equations at the set

PO, k=Ln; b(), u(t), @, B> 7; @), 6,0,
b

o @ Julm, i=lm v=ln-1

The similar approach is in details developed in a cycle of works on S.A.Ajsagaliev's works on optimal
control [3,4,5].

Analogues of problem (1) - (3) for the abstract operator equations and the equations with partial
derivatives can be found in works [6,7].
2.Additional lemmas and the basic result of the work
Let's enter the following determinants:

A= detEEU‘, 7 )ank : "’
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MO) y2(6) w2,
(1) y3(0) w2
» @ P . Y
gw@=¢l%”))“” o al®) ’ )
2 »@ v . )
v v .. oy

ORI OB EA(
if x>, we take a sign plus, and if x<t, we take a sign a minus.
Here yi(x),k=1,n is any fundamental system of solutions of the homogeneous equation

Y@ + Oy () + o+ p, (0)y(t) =0.

¥, (1) ¥, () ce »,(®) g(x, 1)
Uu,() U (y,) Ce Uu,) U,(g)

H(xat)zUz(J’1) Uz(yz) DR Uz(yn) Uz(g) (6)
Un(yl) Un(yz) % W K Un(yn) Un(g)

Lemma 1. Letare set p, (¢) € c* (0.1, k=1,n, b(¢), u(®), v(t) e CT10,1]and numbers
a jvo ﬂ v Then the solution of the equation (1), at 5=0,b,=0, ...,5,=0 satisfying to condition (2) has the 7
from

Y= [ZEDu0) + beyw(o . %

0

if A#0.

Proof of the lemma. The conclusion of the formula (7) can be found in M.A Najmark's book [8].

Lemma 2. Let be p,(f)€ c* [0.1], k = 1—,—}1_ , b)), u(t), vit) e CT0,1]and numbers

@, B Vs By a; .
Then

] PO
[V (HEobeWOdr =&, i=Lms)
Whére :
1
ci=Aea, — [V, (H(to)u(t)r . ©
0 .

Proof of the lemma 2. From the condition (3) we obtain
V.(y)=a,, i=lm
Then from the lemma 1 follows

1 ,
3 [V HED @) +bepodr=a,, i=lm. (10
0 ;
Whence
1
[V (H@o)b)v(t)dr = a,A - [v, i opuiende = 2, i=Tm an .
0 0 1

The lemma 2 is completely proved. Now we formulate the basic result of the work.
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Theorem. At any w(t)€Ly(0, 1) the set

T={v(t):w(t)+3(t~)17 A (Zj —5)} (12)
gives the full description of such functions v(t) that there are solutions of the equation (1) with conditions 2)
and (3) where ;
Vi, (HD) )
4 _ V2,,(H(t,r)) , (13)
V. (H(t,7))
A=\, (H(t,2)b(2),b@WV (H(t,7)], - (14)

£ =(n80bn) S

1 =2, V22V (@) 09
The converse statement is also right.

Proof of the theorem. The unknown function v(Y), satisfying to the equation (8) we search in the form of

w6) =3 p BV, (HET))
k=1

where p; are some constants.
Then the system of expressions (8) is transformed to the form

Aep=¢. (17
o P
Where P =Py, Pyss Pm) -
By condition of the lemma 1 detA#0, then
- L
p=A"¢. (18)
The partial solution of non- homogeneous system have the form
v(t) = b(7) vaAlE. (19)

Now, the common solution of homogeneous system of the equations

1
[V, (H@))b(u(t)dr =0, =1,m
0
We search in the form
u(®) =w(t) +o(t) 20
Where W(f ) is any vector function, and a o (1) is unknown vector function. From the equation (19) follows,

that
[V, (H (6, o)bno (T = - [V, (H @ epbow(ide, i=Lmen
0 0

It is easy to show, tha
1

V(2,(1) = [V, (H (b, 7)b(0)w(t)dT 2
0

Where Z,; (t ) issolution of the problem.
2P+ P07 (@) + o+ P,z () =BO W), 051
Uj(zl)zO,, j=ln (24)

Then it is similar to how have solved the equation (8) of expressions (22) it is obtained
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o)=b(r)VA"'n @s)
means U(?) =w(t) — b(1) VA n . (26)

Finally, we obtain, that

—— = =
V(1) =w(t) —b(r)V A (E —n).
The theorem is proved. ’
Requirements (2) are , problem (3) is redefined. Therefore V(l ) in the right part of the equation (1)

cannot be any, that is gets out according to the theorem. The basic result of the work is formulated for
homogeneous conditions (2) though it it is easy reformulate for any

by, by, o b

s
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ON THE EXACT ESTIMATES OF THE BEST SPLINE APPROXIMATIONS OF
FUNCTIONS WITH DERIVATIVES OF GENERALIZED FINITE VARIATION

KHATAMOYV A.
Samarkand State University
e-mail: khatamovi@rambler.ru

ABSTRACT. The article is devoted to the exact (in the sense of the order of smallness) estimates of the
best spline approximations of functions with derivative of generalized finite variation given on a finite segment
of the straight line in uniform and integral metrics.

1. DEFINITIONS AND NOTATIONS. Let N be the set of all natural numbers,
Z, = N {0}, A=[a,b] a finite segment of the straight line with the length |A|=b—a, let L,(A) bethe

space of all measurable by Lebesque real-valued on A functions / whose pth power is integrable. The space
is equipped with the quasi-norm

I ={frerad”

Let () be a continuous, increasing, convex to down function, defined on the interval [0,00) and such that
®(0) = 0. For a function f(x) defined and finite on a segment A the value

L, =esssup{|f(x)|:xe A} (p=0).
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