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ABSTRACT

In rhiz paper, we consider a system gf simpie differential equarions for boundary-value nonlinear
probigms. Nondinear boundary conditions of the considered mremval for the comdition of the
solution of the studied funcriom of this side the considered boundary vaiue problem is solved
uming the numerical analtical method gf AM Somoyienks and It erroneowsly esomumied.
Thergfore together with thit nonimear boumdary condition for considering the right side inferval
Imstructions are given for solving the vaiue of the Amcrion for imvestisation.

EEYWORDS: Simple Diferential Equations, Nonimear Boundary Faive Probiems Numerical-
Analytical Method For Solving Approximations.

INTRODUCTION

Far the first nonlmear ordmal differential equation it will be
dx

—=fif.x) . 1

= fr,x) Ly

P(x{0). x(T)=0 @)

the boundary vale problem will be given, here is the finction f finction i the area
[0,T]=D .and < fanction will be D D) defined in the area » measurement fimctions of

the wector.  Let be noolinear (1), {2} numerical-analytical methed for solving boundary vahie
problems of approximation in turn [1,2] using this method, let's consider the task of calculating

the approximation
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If from (2) det.4# 0 willbe x(0) can be divided , then (2) will be

Ax(0) + Bx(T) =p(x(T)) 3)
written like this , here 4 and B matrixes 7 X 1 measuring constants of the square matrixes. In
this case (1),(3) boundary task for this & =0 will be equivalent

T
x(0)=x7 = [ f(s,x(s)Ms +a(T -1), @
4

we can change with integral equation, here x, =x(T).

a to choose parameter (4) to (3) put to boundary condition
T
A[x, - I J(s,x(s))ds + aT] + Bx, = p(x;)
0

from that @ will have the meaning.
This meaning of & will put instead of this (4)

T r
x(t)=x, - I/'(s,x(s))ds + T;t If(s,x(s))ds + %A" [p(x;)—(A+ B)x; ]

or
x(t)=x, + f[ f(s,x(s))ds - %f fi (s,x(s))dsts + %A" [@(x;)—(A+B)x;]

we will have such equation .
(4) if you use the method of approximation to the integral equation in turn

t T
e txp) =7 + | £60m (5370 = [ (5,5 5, 27 s s +
0 0 (5)

T—-t _
+—d Yo(xr)—(A+B)xp] m=012,...
this will be, this order is defined as X, (£,x7) functions any m=0,1,2,... and consistently

X7 parameter (3) satisfies the boundary conditions, here will be X (¢,x7) = Xx7. That’s why
our next aim is (5) determine the conditions for the collected sequence order of the function and
limitation of these sequences (1) to satisfy the system of differential equations is to choose

parameter X7 .

ACADEMICIA: An International Multidisciplinary Research Journal

https://saarj.com
70



ACADEMICIA

ISSN: 2249-7137 Vol. 10, Issue 6, June 2020 Impact Factor: SJIF 2020 = 7.13
%
From (5) any m=0,1,2,... will be this
r T
t {
%, (%) = x| < (l - —)“f(s,xm (5,x,))|ds + —I|f(s,x,,,(s,x,))|ds +
T 0 T '
i (6)
A () - (4 + B)x;||=Ma,(1)+ N <M i
can take inequalities, here M and N constancics,
/0| SM, |plx)—(4+B)x|<N

will be taken the conditions of satisfaction of the inequality, here

O\ fas et fas=21-2
a.(o:(n_F]ldH.T_{ =214,

From (6) as can be seen (5) each approximation defined by the formula D to avoid leaving the
area includes X, taking this point and its M §+N circle with D located in the area D,

multitude should be, in other words the empty set should not be :

Df +J. (7

As we know [1,2], (5) solved with the formula x,,(#,x7) functions any m=0,1,2,...
and j=1,2,... is
Ixmj(t,xr)—xm(t,xr)lS(E+Q+Q2 +.+0"")Q" (M +%NJ&, ()

satisfies the inequality, here Q=K 7Tr-, a()= %a, (¢) and with this matrix K of f
function is

|/ (t.x,)— f(t,x)| < K|x, - x| (®)
defined by the condition of satisfying the Lipschitz condition.

Let O matrix eigenvalues are the same small, that is
AQ)<1, i=12,..n. )

Then from (8) j —> oo limit of efforts
@, x,) - x, (t,x,)| < (E-0) ' 0" (M +%N)o’z, (1)
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can take this inequality, here X (f,X;) as said (5) defined with the formula X (t,x7)
sequence of functions m — c0 limit of efforts.

But this limit (1),(3) to boundary value problem & =0 equivalent for (4) tries to find a solution
to integral equations @ equalize to zero,

a =%A'l[¢(’-’r) —(A+ B)xr]+%ff(s,x'(s,xr))ai9 =0 (10)

From equality X; to X;. if we define, then x"(t,x;) function (1),(3) it is an exact solution to
the boundary value problem.

When these obtained results are generalized the following theorem is given.

Theorem. Let f(¢,x) function (t,X)E[O,T]XD defined in this arca, is a continuous
function and in this area (7)-(9) conditions will be given.

There (5) defined with formula {xm(t,xT)} sequence of functions m—o0 (4)

solution of the integral equation x‘(l,xT) efforts to equal function dimensions and X7
parameter (8) defined with formula (10) if you select equality turning to zero then the function

(1), (3) it will be a solution to the boundary value problem.

Exact x'(f,x;) with solution X, (£,X,) emor between approximation solution
. - - - /4

(%) = x,,(t,x,)| £ & (00" (E - Q) '(M +FN)

Estimated with inequality.

If from (2) det A+ 0 will be x(0) not this , but det B0 will be x(7") if you can
divide this, then (2)

Ax(0) + Bx(T) = ¢(x(0)) (11)

can write like this. In this case (1),(11) boundary value problemto @ =0 equivalent will be
1
x(t) =x,+ _f S (s,x(s))ds +at (12)
0
Change with integral equation, there X, =x(0).(12) putto (11), define
I 1
a= FB-I [¢(xo) —(A+ B)xo] —FIf(s,x(s))ds
0

this will be , in this case (5) sequence of functions will be like this

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com
72



/

ISSN: 2249-7137 Vol. 10, Issue 6, June 2020 Impact Factor: SJIF 2020=7.13
{ 1 T
Xya(ts5) =% J| S5, 505,500 = [ (55, 3,00 s +
0 0

+%B" [0(x,)~(4+B)x,], m=0,1,2,..

The sequence of collecting these functions is proved similar to the previous case.
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