References
1. Kaup D. J., A Higher-Order Water-Wave Equation and the Method for Solving It/ Progress of Theoretical Physics,
1975, vol. 54, issue 2, pp. 396-408.
2. Boussinesq J., Theorie de I’itumescence liquide appelee onde solitarie ou de translation, sepropageant dans un canal
rectangulaire// Comptes Rendus Hebdomadaires des Seance de I'Academie des Sciences, 1871, 72, pp.755-759.
3. Matveev V.B., Yavor M. ., Solutions Presque Periodiques et a N-solitons de I'Equation Hydrodynamique
Nonlineaire de Kaup// Ann.Inst. Henri Poincare, Sect., 1979, A. 31, no. 1, pp. 25-41.
4. Smirnov A.O., Real Finite-Gap Regular Solutions of the Kaup-Boussinesq Equation// Theor. Math. Phys. 1986,
vol.66, no.1, pp.19-31.
5. Mitropolsky Yu., Bogolyubov N. Jr., Prykarpatsky A., Samoilenko V., Integrable dynamical system: spectral and
differential-geometric aspects// Naukova Dunka, Kiev, 1987.
6. Jaulent M., Miodek 1., Nonlinear Evolution Equation Associated with Energy-Dependent Schrodinger Potentials//
Lett. Math.Phys., 1976, vol. 1, no. 3, pp. 243-250.
7. Kneser A. Rendicon ti del Circolo Matematico di Palermo, 1914, t. 37, p. 169-197.
8. Lichtenstein L., Vorlesungen uber einege Klassen nichtlinear Integralgleichungea In ifferential
gleihungen nebst, Anwendungen, Berlin: Springer, 1931.
9. Nakhushev A.M. Equations of Mathematical Biology, Vishaya shkola, Moscow, 1995, 302\

ON THE PERIODIC CAMASSA - HOLM EQUATIO IT SOURCE
Babajanov B.A., Atajonov D,

We consider the Camassa — Holm (CH) equatlon a seff-consistent source
u —u, =uu, +2uu, —3uu, +Zak (t 2y’ (x,ﬂk,t)+2q(x,t)(://2 (x,/Ik,t)) (1)

k=0

variable x function u=u(x,t)which satisfy
the regularity of assumption u e C’ (t >0 mC (t > 0 with the initial condition

U(X,O)ZUO(X),XE R, (2
0(x)eC?’(R) is the given real-valued ~- periodic function

where q(x,t) =u(x,t)—u,,
and (X, A, t)are the FIo
Sturm-Liouville equa

tion (normalized by the condition y (0, 4,,t) =1 of the weighted

y”:%y+/1q(x,t)y, xeR. (3)
the function A*(1)-4, where A(1)=c(x, A,t)+s (7, A,t). We denote
s(x,A,t) the solutions of equation (3) satisfying the initial conditions
A,t)=0and s(0,4,t)=0, s (0,4,t)=1respectively. In system (1), the functions
, can be chosen freely within the class of real-valued continuousfunctions having

asymptotic decay o, = O(%) k — +o0, thus providing uniform convergence of the series

in equation (1).
The aim of this work is to provide a procedure for constructing the solution u(x,t), (X, A,t)

of problem (1)-(3) using the inverse spectral theory for the weighted Sturm-Liouville equation (3).
For a discussion of integration of the CH equation we refer to works [1-4]. With regard to their
applications we refer to works [5-6].
In [7], the CH equation with a self-consistent source was constructed and investigated using the
Darboux transformation. In [8], the CH equation with a self-consistent source was integrated by the
method of inverse scattering theory.
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The main result of the paper is stated in the theorem below.

Theorem 1. Let u(x,t)and w(x,4,,t) be solution of the problem (1)-(3). Then the spectrum of
the problem (3) does not depend on t, and the spectral parameters & =¢& (t), o, =0, (t), n>1
satisfy the analogue of the system of Dubrovin equations

)1 11 191 Sa®s(E At
gt"_{zgn 2,-_1gj+4kz_;; 2 ) }hn(f),

W (6)=- - ' =
ST Ak @

The sign o, (t) =x1changes at each collision of the point & (t) with ries of its gap
[4,,1: 4,,]. Moreover, the following initial conditions are fulfilled:

é:n (t)|t:0 = r?’ O-n (t)|t:0 = O_r?’ n
where £°, o, n>1 are the spectral parameters of the wegi rm-Liouville equations (3)

where

n?

corresponding to the coefficients g, (x) =u(x,0) —ug(X.8).<

Refer; \
1. Camassa R. and Holm D. D. An integrable sha @on with peaked solitons// Phys. Rev. Lett. 1993.
Ca

Vol.71, 1661_1664.

2. Constantin A. On the inverse spectral preblem for ssa-Holm equation// J. Funct. Anal. 1998. Vol.155,
352_363.

3. Korotayev E. Inverse Spectral Problem fi riodic Camassa-Holm Equation// Journal of Nonlinear
Mathematical Physics. 2004. VVol.11, No 44499 507.

4. Gesztesy F. and Holden H. Real-Valued algebro-geometric solutions of the Camassa-Holm hierarchy//
Phil.Trans.R.Soc.A. 2008. VVol.366, 1 .

5. Johnson R. The Camassa_Hola
and Marsden J.E. The geometry of peaked solitons and billiard solutions of a

Vol.33, 97 111. @
] s, 1994. Vol.32, 137_151.

6. Alber M.S., Camassa 0
class of integrable PDE's//
7. Huang Y., Yao e On Camassa-Holm equation with self-consistent sources and its solutions/
e physics. 2010. VVol.53, No 3. 403-412.
. About the Camassa-Holm equation with a self-consistent source// Ufa mathematical

r water waves moving over a shear _ow// Fluid Dynam. Res. 2003.

Communications in

TEGRATION OF THE FINITE COMPLEX TODA CHAIN WITH A SELF-
CONSISTENT SOURCE
Babajanov B.A.,Ruzmetov M.M.  Yakubov H.E.
1Urgench State University, Urgench, Uzbekistan.
E-mail:a.murod@mail.ru, rmurod2002@gmail.com, yakubov0404@mail.ru

The finite Toda lattice is a nonlinear Hamiltonian system which describes the motion of N
particles moving in a straight line, with “exponential interactions”[1]. A huge number of papers has
been devoted to the investigation of the Toda lattices and their various generalizations, from which
we indicate here only [2, 3]. With regard to their applications we refer to works [4, 5].

We consider the following system of equations
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