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ON SOLUTION OF BOUNDARY VALUE PROBLEM

Serikbai Aisagaliev, Zhanat Zhunussova
Almaty (Kazakhstan)
serikbai.aisagaliev@kaznu.kz, zhzhkh@mail.ru

Problem statement. We consider the following value problem [1]

& = A(t)x + B(t)f(z,t) + pu(t), t €I =][to,ti] (1)
with boundary conditions
(z(to)) = z0,z(t1) = 1) € § C R*" (2)
at phase restrictions
z(t) € G(t) : G(t) = {z € R™|y(t) < F(=z,t) < 4(t), te I}, 3)

and also integral restrictions

t
9i() < ¢j, j=1myg5(x) =cj, j=mi+1,mggi(z)= /fo;'(w(t),t)dt, Li=1mg (4)
to
Here A(t), B(t) are prescribed matrixes with piecewise continuous elements of n X n, n x m orders
correspondingly, u(t), t € I is the given n - dimensional vector-function with piecewise continuous
elements, m - dimensional vector-function f(z,t) is determined and continuous by set of values (z,t) =
R™ x I and satisfies to the condition:

lf(z,t)—f(y,t)ISIIIE—yl, V(:E,t), (yat)ERnXI’ l=const>0,

|f(z,t)| < colz| +e1(t), co=const >0, et) € Li(I,RY),
S is prescribed convex closed ensemble. Function F(z,t) = (Fi(z,t),...,Fr(z,t)), t € [ isr -
dimensional vector-function which is continuous by set of values, y(t) = (11(t),...,%(t)), 8(t) =
(61(t),...,6r(t)), t € I are prescribed continuous functions. And c;j, j = 1,mz are given constants,
foj(z,t), j = 1,mz are prescribed continuous functions by set of values which satisfy to the conditions

Iij($7 t) - fOJ(yvt)I < l]lz § 9 y|1 V(.’E, t)7 (y’ t) € R" x I’ .7 i lamZ;
| foj(z,t)| < cojlz| + c15(t), coj = const, cij € Ly(I,R'), j=T,ma.
To find necessary and sufficient conditions for existing of solution of the value problem (1)-(4).
In this work a method for solving the value problem of ordinary differential equations with boundary

conditions at phase and integral restrictions is supposed. The base of the method is an immersion
principle [2].
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