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Proceeding as before, we obtain the next solution

c+8k?

U(x,t) = —2k? cot? (kx—ct), (14)

where k and c are left the as free parameters. The graphical representation of the solution (14) of the
equation (2) is shown in Fig. 4.

Figure 4:k=1, c=1, -2<x<2, -2<t<2.
Conclusion. In this paper, we examined the nonlinear the Korteweg-de Vries equation.
Using the methods tanh, coth, tan, cot, we have constructed various exact wave solutions for this
equation. The graphical representation of the obtained solutions is presented in the figures.
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1. Introduction
Lax representation is not just a tool to derive the exact solutions of corresponding equations, also
can be the geometry object to find geometrical aspects of the equations [1]. In this paper, we show
the first and second fundamental forms of the (1+1)-dimensional Maxwell and Bloch equations by

using the Lax representation.
330



2. First and second fundamental forms of Maxwell and Bloch system

The Lax pair is not only the tools to derive the exact solution of corresponding equations, but
also can be the geometrical objects. As C. Rogers et al. mentioned in their work [2] first and second
fundamental forms can be derived in a simple way by using the Lax pair. Here we consider the
(1+1)-dimensional hydrodynamic-type equations. First and second fundamental forms can be the
form of equations (3) and (4) if a matrix valued function ® e SU (2) with problems

M H
where a vector of the soliton surface can be given by Sym-Tafel relation as following form[3]

r=o",. 2)
In this case the fundamental forms for the equation taken as
I= _2Tr(gy,ﬂ, gv,z)dxydxv1 3

1
o=- Tr : va 9,9, D)dx“dx". 4
detllz[gly/pgz'l] ([gl,i gz,l](g,u, A [g;,l g ])) ( )

Here we consider the equations as

q. —2p=0, ®)
P« —297 — 2iwp =0, (6)
n,tqp +q p:O- )

This system can be reduced from (1+1)-dimensional cmKdV-MB equations, and its Lax pair
has the form [4]

azidt Ol 0 9, 8

=il + g o) oy + A, (8)
B:Vl( m _pj

-p -7 9)

where V, = —

X The compatibility condition of the equation (5)-(7) is
-

A -B, +[AB]=0. (10)

Let us denote the g, = A,g, =B and @, =®,,®, =D, utilizing this expression and using the
formula (3) and (4) we derive the first and second fundamental forms by next view
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1= gydt v ad + (214 )dt?,
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3. Conclusion
In this paper, we constructed the first and second fundamental forms for the (1+1)-dimensional
Maxwell and Bloch equation by using Sym-Tafel relation and Lax representation of corresponding
equations.

References

1. G. Chahao, Hu. Anning, Z. Zixiang, Darboux transforamtions in integrable systems //
Springer -2005

2. C. Rogers, W. K.Schief, Backlund and Darboux transforamtions: geometry and modern
applications in soliton theory // Cambridge university press. 2002. -P. 200-215.

3. A. Sym, Soliton surfaces and their applications // Geometric Aspects of the Einstein
Equations and Integrable Systems 2005. -V. 239. -P. 154-231.

4. R. Myrzakulov, G. Mamyrbekova, G. Nugmanova, M. Lakshmanan, Integrable (2+ 1)-
dimensional spin models with self-consistent potentials // Symmetry, -2015. -V. 7. -P. 1352—
1375.

UDC 517.957, 517.958
MULTI-DARK SOLITON SOLUTION OF THE MULTIVARIATE GENERALIZED
NONLINEAR SCHRODINGER EQUATION

Syzdyk Anar
anar.syzdyk@mail.ru
Master student of Faculty of Physics and Technical Sciences
L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
Scientific supervisor - K.R.Yesmakhanova

1. Introduction. In the study of nonlinear wave propagation exactly solvable models play an
exceptional role. There are many physically important integrable equations. Examples include small
amplitude waves in shallow water where the Korteweg-de Vries (KdV) equation and its
multidimensional analog, the Kadomtsev-Petviashvili equation arise; in generic weakly nonlinear
dispersive systems in the quasimonochromatic limit the integrable cubic nonlinear Schrodinger
equation is applicable. Furthermore, in nonlinear optics the integrable cubic nonlinear Schrodinger
(NLS) equation is a key equation describing optical wave propagation in Kerr media. Indeed there
are many physically significant integrable systems which apply to diverse problems in fluid
mechanics, electromagnetics, gravitational waves, elasticity, fundamental physics, and lattice
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