. \ \ \ 777 ..

\)( Volume 1, Issue 8, November 2023 ISSN (E): 2938-3757
VI
N INTEGRATION OF THE NONLINEAR

7 \\\: MODIFIED KORTEVEG-DE FRIES EQUATION
| LOADED IN THE CLASS OF PERIODIC
FUNCTIONS

Omonov Sherzod Shavkat o‘g‘li
Teacher of the Department of Higher and Applied
Mathematics Toshkent Institute of Finance
E-mail: omonov.sherzod.4808@mail.ru

Abstract

A method for solving the Kaup system A number of problems of mathematical physics are
reduced to finding the eigenvalues and orthonormalized eigenfunctions of the Sturm-Liouville
operator. In particular, when solving the equations of string vibration and heat conduction,
which are considered the main equations of classical mathematical physics, by Fourier method,
it is necessary to determine the eigenvalues of the Sturm-Liouville boundary value problem,
orthonormalized eigenfunctions and expand the arbitrary function into the Fourier series using
them.
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Kaup system.

Introduction
INTEGRATION OF THE LOADED NONLINEAR MODIFIED KORTEVEG-DE FRIES
EQUATION

Let's look at the following mKdf equation
9, =69°q, —q,,, t>0, xeR (1)
A(X, 1), = G (X), )
X according to 7 - is periodic and this
q(x,t) eC(t>0)NC!(t>0)NC(t>0), ()
which satisfies the smoothness condition (X,t) be required to find the actual function:
g(x+7,t)=q(xt), xeR,t>0

in this ¢, (x) € C*(R) is a given real function.
Teopema 1. If (X,t) - (1) - (2) be the solution to the problem. Then the Dirac operator A,
N e Z spectrum limits
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will be, in this

BZ(O 1} Q(X’t){ 0 q(x,t)} y:(yl(x)]’
-1 0 q(x,t) 0 Y,(X)

7 and t will not depend on parameters, &, (7,t), N € Z and the spectral parameters are these

5&& = 2(-1)" 0, (£, O, (&) £-2&, [0 (£, 1) + 0, (7, D] - 47}, (5)

Dubrovin satisfies the analogue of the system of equations, where

= (/’i’zk—l _é:n)(/lzk _é:n)
h (&) = — —&)- :
n (é:) \/(gn ﬂ'Zn—l)(Z’Zn é:n) \/kHw, (gk _ gn)Z

k#n

Here o, (7,t) ‘s hint & (7,t) the point is its own [A,, ,, 4,,] lacunae changes to its
opposite at each encounter with the border. In addition, the following prerequisites are met

&(@ )], =8 (), o.(z.b)]_, =0n(2), neZ, (6)
Here &2(7), 02(r) neZ — py(X+17)=0, q,(X +7) spectral parameters of the Dirac

operator with coefficients.
Proof. (4) for eq

yl(o) =0, yl(”) =0,
of the Dirichlet problem & =& (7,t), neZ orthonormalized eigenvector-functions

corresponding to eigenvalues Yy, = (ynyl(x,r,t), ynyz(x,r,t))T, neZ we define through
(L(z,t)y,,Y,) =<, equality t differentiated according to and L(z,t) using the symmetry
of the operator
& = (QX+7,0)Y,,Y,) 7
we will have Do not do scalar multiplication

(.2 = [Iy, (02,00 + v, (7, ()] dx, y=[y1(x)} z=[zl(x)],
0 Y, (X) Z, (X)
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(7) using the following equation

én = 2_[ yn,lyn,z qt (X + Z',t)dX,
0
we will write it down.
This
g, (x+7,t) =69°(x + 7,t)q (X +7,t) —q . (X + 7,1),
from equality
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én = 2.([ yn,lyn,z (quqx _qxxx)dx ) (8)
it turns out to be. By calculating the derivative directly

{26,0, - (Y2, = ¥2,) +2(4820 + 20° = Q) Yoa Yoo — 28, (257 + Q%) - (Yo, + Vi)Y, =
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= 2yn,1yn,2 (6q2qx - qxxx) )
can be shown to be
Also

2,[ yn,lyn,z (6q2qx - qxxx)dX =
0

=-2&,[9°(z,0) + 0, (z,0) + 2&7 1 [ya, (7, 7,) = V2, (0,7,1)] ©))
will be. (8) and (9) from
& =[¥ao(m,7.) = Vi, (0,2,)] x {-2£[0°(z.0) + 4, (. ] - 45}, (10)
originates. of this equation s,(0,4,7,t)=0, s,(0,4,7,t) =1 a solution that satisfies the
initial conditions S(X,A4,7,t) we define through.

In that case
1
X, 7,1)= S(x,&.,7,1),
Yo (X,7,1) oD (X,&,,7,1)
and in this
cZ(z,t) = [[s2 (X, &, 7.t) + 57 (X, &,,7,t)]dx = —asl(”éi””’t) -8, (m,&,,7,1),
0
using these equations,
o gt SEETD ; 5
2 2 S, nt)=1 AT 6 T,
yn,2 (ﬂ-’T!t) - yn,z(O! T’t) - Cﬁ (T,t) - 651(7Z',§n,2',t) ' (ll)
oA

we generate .
Here

1 (N2 (Z\_2
1 [ lt - = ,t A _4 ’ 12
82(7[ én T ) Sz(ﬂ,én,f,t) O-n (T ) (é:n) ( )
putting the following expression

o, (7. 0)A%(E,) -4

0s,(7, 6, 7,1)

yr?,Z(ﬂ.’ T, t) - y§,2 (0, T,t) = —

oA , (13)
we find that eq.
Using the following spreads
2z (A-4 A-A o £ —
Az(l)_4:_4772kH ( ZK—;)Z( 2k)’ Sl(”lﬂ"’[’t):ﬂ-kn é:ka_ﬂ“,
= K = k
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inthis a, =1 sa &, =k, k0, he above equation

Yoo (7, 7,8) = ¥n,(0,7,8) = 2(-1)" o, (z,), (&) , (14)
we will write it down. (14) expression (10) putting it into equality, we get (5).
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N\ )//ﬂ *  Ifthe Dirichlet boundary conditions are periodic y(7z) = y(0) or antiperiodic y(7) = —Yy(0)
W

— If we replace with boundary conditions, then (3.5) instead of eq Zn =0 we generate .

A - L . .
7D \ So, periodic and antiperiodic problem A , neZ eigenvalues t will not depend on the

parameter. The theorem is proved.
Result 1. This

0 /12 + 2

CEosaeo- T A ogen) o
k=—c0

taking into account the trace formula (5), the system can be recorded in a closed form.

Corollary 2. This theorem (1)-(3) gives a way to solve the problem. for this initially
0, (X +7) corresponding to the coefficient A, £J(z), oo (r), neZ we can find the
spectral data. Then (5) for the system of Dubrovin equations

&) =8 @), o,z =0,(), neZ
Let's solve the Koshi problem. After that

4@t = X (D" o, (O (). (16)

according to the trace formula q(X,t) we find.

Conclusion:

Using the inverse spectral problem for the quadratic set of Sturm-Liouville operators with
periodic coefficients, the Cauchy problem for Kaup's system of loaded terms is solved in the
class of periodic functions. applied to finding solutions of the periodic class.

bofjournals.com/index.php/4

O
=

D w

References

1.Sotvoldiyev A.l., Yuldashev S.A. Matematik modellashtirish va matematik model qurish
metodlari. Pedagog respublika ilmiy jurnali. Uzbekistan. 2023. 5-son. 44-50 betlar.
http://sjifactor.com/passport.php?id=22889

2. Sotvoldiyev A.l. Kobb-Duglas ishlab chiqgarish funksiyasi hagida. Journal of New Century
Innovations. Uzbekistan. 2023. Vol. 34, Issue 1. pp. 102-105.
http://sjifactor.com/passport.php?id=22366

3. Yuldashev S.A. Yugqori tartibli differensial tenglamalarni o*qitish metodikasi. O‘zbekistonda
fanlararo innovatsiyalar va ilmiy tadgiqgotlar jurnali. Uzbekistan. 2023. 18-son. 1348-1354
betlar. https://bestpublication.org/index.php/ozf/article/view/5534

4. Azatova.S.N Tenglamalarni yechishga o‘rgatishda o‘quvchilarda tartibga solish universial
o‘quv harakatlarini shakllantirish haqida. Myamium xoM y3nukcu3 OmmmieHaupuy jurnali
Uzbekistan. 2023. 173-178 betlar

5. Yuldashev Sanjarbek Arslon o‘g‘li. (2023). Moliyaviy ehtimollar nazariyasi. Ta’lim
innovatsiyasi  va  integratsiyasi, 5(1), 66-68. Retrieved from http://web-
journal.ru/index.php/ilmiy/article/view/532

Web of Technology: Multidimensional Research Journal

19| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



http://sjifactor.com/passport.php?id=22889
http://sjifactor.com/passport.php?id=22366
https://bestpublication.org/index.php/ozf/article/view/5534
http://web-journal.ru/index.php/ilmiy/article/view/532
http://web-journal.ru/index.php/ilmiy/article/view/532

\\\ 777

Volume 1, Issue 8, November 2023 ISSN (E): 2938-3757

6. Ostonaqulov. D.I. Anigmas integral va uning ba’zi iqtisodiy tatbiqlari. Journal of New
Century Innovations, 34(1), 2023. 106-112. Retrieved from
http://www.newjournal.org/index.php/new/article/view/8409

7. Yuldashev Sanjarbek Arslon o°‘g‘li. (2023). APPLICATION OF THEORY OF
PROBABILITY IN SOLVING ECONOMIC PROBLEMS. Galaxy International
Interdisciplinary Research Journal, 11(10), 358-362. Retrieved from
https://internationaljournals.co.in/index.php/giirj/article/view/4491

8. Gafurjan Ibragimov, Omongul Egamberganova, Idham Arif Alias and Shravan Luckraz. On
some new results in a pursuit differential game with many pursuers and one evader. AIMS
Mathematics, 8(3): 6581-6589. http://www.aimspress.com/journal/Math

=
-
| -
- |
@)
S
-
o
| -
©
Q
(7p)
D
ae
© o
cC =
OQ
s—
0 5
C cC
w\
e S
O £
=
O
= ¢
B
O
@)
c
L
o
Q
—
Y
@)
O
g

20| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



http://www.newjournal.org/index.php/new/article/view/8409
https://internationaljournals.co.in/index.php/giirj/article/view/4491%20%0d8
https://internationaljournals.co.in/index.php/giirj/article/view/4491%20%0d8
http://www.aimspress.com/journal/Math

