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HeniniHUX OughepenyianoHux pisHsaHs i po3s 3Ky pisusans Einepa-Jlaepansica, po3e s130K 3a2aivHol
3a0aui npu nepuiomy nioxooi 3600UmMbCsi 00 PO36 SI3Ky 080X HENIHIUHUX aleeOPAlyHUX PIGHSIHDb.
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In the present work we considered the solution of one periodic optimal regulated boundary value
problem by the asymptotic method. For the solution of the problem with extended functional
writing, boundary conditions and Euler-Lagrange equations were found. The approach to the
solution of the problem depending on a small parameter by seeking a system of nonlinear
differential equations and solving Euler-Lagrange equations, the solution of the general problem in
the first approach comes down to solving two nonlinear algebraic equations.
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I. INTRODUCTION mechanical systems by the asymptotic method.
The considered method is of great importance in
solving applied problems [7].

In the problem under consideration when the
equation of an object is represented by nonlinear
differential equations depending on the small
parametr, asymptotic solution of the optimal
control problem is given. The problem was
solved wuntil the end and in the first
approximation was found the solution,
dependening on the small parametr.

Many scientists have studied the asymptotic
method of studying some regulated problem and
a system of nonlinear differential equations. As
examples, the article [1] shows the methods of
asymptotic solution of nonlinear differential
equations that describe some dances. But in [2],
the solution of the system depending on a small
parameter was studied after making certain
changes to the system that describes the
telegraph problem of hyperbolic equations with
special derivatives, then differential equations
with special derivatives depending on the small IL. A PROBLEM STATEMENT
parameter were introduced into the system. Also Suppose that the equation of motion of an
in [6], the article have been investigated the object is given in the following form with a
issues of the optimal control of some nonlinear system of nonlinear differential equations:
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p(x, &)= f ((x),8), 0<x<I-0
P(x, &) = £ (v(x),6), 1+0<x<2

y(0,8) =u(e).

(M

(1) the system of equations communicate with
each other at a point/ as follows:

v +0,8) =y WU =0,2) + 7, (WU =087 (2)
Suppose, in the (1) system, the functions

| ol .
f (y(x),e),— in part 0<x</-0 and,
oy

of?
ay
do not intersect. In this work, the following
condition is added as an additional:

functions fz(y(x),g), inpart /+0<x <2/

y(I+0,8)=y(2l, ¢). 3)

Here y-n dimensional vector, but u is n
dimensional unknown vector (this » parametr
may be accepted as a manager), y-scalar, y -
nxn dimensional vector and 7 - symbol is a
transponder.

For the problem under consideration, the
question of optimal regulation will be in the
following form. The problem consists of the fact
that of the possible regulated ones to find such a
regulated one u(g) that became a solution,
which meets (2) and (3) the conditions (1) of the
system and at the same time is the minimum
number for the next functional.

J=1,7 : T
= Ey ({40, e)Ry({ +0,e)+u" (g)Pu(e)+

2l @)
+ [ 3T (o0 p(x,e)d.
0

But here, R-nxn- dimensional symmetric
matrix, and f-given nimber, but QO(x) is a
continuous symmetric matrix

dimensional elements, considering to x.

nxn-
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I11. SOLUTION OF THE PROBLEM

To solve the problem (1) - (4), let's write the
corresponding extended functional:

T=J AL g+0)(y ya—0,e)+

+9] (P =0.)F = (1 +0.) +

FE! 5)

T J A (9(x),8) — 3(x))dx +

0
+6(v(0,8) —u(e)).
Here from the extended functionality (5)
. T
Ax, €)= _[W} CA(x,€) —

e ©)

- %y(x, £)0(x)

we obtain the Euler-Lagrange equations and the
following boundary conditions A(x, €)

corresponding to the attached multipliers:

B

oyl + O’EH[Z —1]A(1+o.s)—4ﬁ[A(2z,s) =0,

7)\(14—0,6)—%)\(1—0.6)4—

0y, (41— 0.2)
Ay(—0,¢)

(7)
I +0,8)y =0,

u(s)-l-%)\(o,e) +6=0.

Here 0 - constant number. In (1) system of

equations functions [ ! and [ 2 let's have in
general way with f(y(x), ). If we look at the
issue at intervals 0<x</-0 and while we

look at fl (y(x), &), [ +0<x<2l this interval,
then we accept [ 2( y(x), ). Now suppose that

function f(y(x), &) has the following separation
according to the small parametr.
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f(y(x), &) = fo (¥(x)) + 6f1 (y(x) + €2f2 ) + ...

0 0
Y Ouro=yu-0+ )
Here, 7, (0) _
[-0
£ Gen=f0we) _, MO
0 &= ) r (1)
y +0)=y y (I-0)+
o (y(x), &)
fO))=—F7—"" )
1 oe £=0 (13)
T,.1 =
9 oy- (v (1-0),8)y
0 , _
(o= TR +— 7T (v -0,2)3
2 652 Oe 1
£=0 =0
Therefore, we write the differences in the i i
small parameter ¢ on the right-hand side of (1) Conditions from conditions (3),
the system and presenting them in (6) the (0) (0
equation, we look for solutions (1) and (6) to the (+0)=y "(2D, (14)
equations in sequential order, as a result of ( ) ( )
solving the obtained system of equations from (1+0)= 2n (15)
part 0 <x</-0 and /+0 < x <2/, we obtain
the following conditions: Conditions, finally, from (7) conditions
0 1-0
<();)< ay©® (/+0)+[ f] ]A(O) (1+0)— ﬁ )\(O) (1) =0,
you=0 ©0) . (0)
. = Ll (v 7(0),4 7(0) )
200 A0 40— ﬁ FONEP
I+0<x<2l dy (y(O)(l—O)) © (16)
y(o)(2/) 0 0 +1(0)—ﬂ, /+0)y=0
=L (y( )(1+0),/1( )(1+0)), 9) oy (1-0)
Oy | 2 MO ﬂ 290+ 5 =0,
and
0<x<Il-0 and
yD g _oy oW P +0)+ ( P 1}1(1) a+0)- L2V an -0
=H (U O.A7 ), (10 # 4
Do)
[+0<x<2] /1(1)(1_,_0)_&2(1)(1_0):0 (17)
yDan (1) (1) y
=L (y (+01.4A+0) (1) B0 w0s o
e

S .. we get these conditions.
Considering all the above, under conditions (2), &

(3) and (7) as a result of condition (2) we obtain
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V. CONCLUSIONS
At the end, solving the obtained two
nonlinear algebraic equations from (8), (9), (12),
(14), (16) and (10), (11), (13), (15), (17)
conditions, as a result of the first system,

y(O) 0)

>

0)=u of the second system

y(l) 0) = u(l) finding (1) - (4) problems in the

first approach
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(0)

+ &u

O (18)

ule) ~u

using the expression we get an approximate
solution.

On the other hand, in the end, in order not to

get a system of nonlinear algebraic equations,

this can be achieved by linearizing equations (1),
(2)and (8) - (11)
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