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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.
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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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dynamics, to name but a few.

Nonlinearity is the fascinating subject which has many applications in almost all areas of
science. Usually nonlinear phenomena are modeled by nonlinear ordinary and/or partial differential
equations [1].

Generally speaking, integrability is established once an infinite number of constants of
motion or infinite number of conservation laws are obtained. However, considerably more
information about the solution can be obtained if the inverse scattering transform (IST) can be
carried out. Corresponding to rapidly decaying initial data, IST provides a linearization and a class
of explicit solutions, i.e., solitons. The method associates a compatible pair of linear equations (i.e.,
a Lax pair) with the integrable linear equation. One of the equations, the scattering equation, is used
to determine suitably analytic eigenfunctions and transform the initial data to appropriate scattering
data. Nonlocal nonlinear Schrédinger equation:

ig, (x,1) = 0, (x,1) £2q(x,1)g" (=X, )a(x 1), @)

where * denotes complex conjugation and q(x,t) is a complex valued function of the real variables

x and t. Equation (1) admits a linear (Lax pair) formulation and possesses and infinite number of
conservation laws; hence, it is an integrable system. Via the inverse scattering transform,
corresponding to rapidly decaying initial data, one can linearize the equation and obtain solutions
to equation (1) including pure soliton solutions. Some of the important properties of the nonlocal
NLS equation are contrasted with the classical NLS equation, where the nonlocal nonlinear team
q° (—x,t) is replaced by g (x,t) [2].

2. Lax presentation of (1+1)-dimensional nonlocal nonlinear Schrédinger and Maxwell-
Bloch equation. In the work we will construct multi-dark soliton solution of the multivariate
generalized nonlinear Schrodinger equation, namely the nonlocal nonlinear Schrédinger and
Maxwell-Bloch equation (hnnSMBE), which reads as

iq,(x,t)+ 0, (x,t)+2q(x,t)g* (= x, t)a(x,t)—2p(x,t) =0, )

iq" (= x,t)—a, (- xt)—29" (= x tha(x )" (= x,t)+2p” (- x,t) =0, (3)
P, (X, t) = 2[a(x, t)(X,t) —iap(X,1)], (4)

p; (= x.t)=2]q" (= x, t)p(x,t) ~ieop* (= x, 1)} )

17, (% 1) =q(x,t) p” (=x,t) — p(x,1)q" (=X, 1), (6)

where ¢, q", p, p* are complex functions, 7 is real function and @ is complex constant. Subscripts
X,t denote partial derivatives with respect to the variables. This equation (1) is integrable by the

Inverse Scattering Method [3].
Corresponding Lax representation for the nnSMBE (2)-(6) is given by

¥, =AY, (7)

Y, =BY, (8)
‘/ll(x’t’ﬁ“)

where ¥(x,t,1)= (l/’z A

J is a vector.
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3. One-fold Darboux transformation for the (1+1) — dimensional nonlocal nonlinear
Schrodinger and Maxwell-Bloch equation. We consider the following transformation of the system
of equations (7)-(8)

yH =Ty =l -M)y, 9)

in this order
M _ A, (10)
= g, (11)

where A™ and B™ depend on q®(x,t), g™ (—x,t)and 4. Here M and | are matrices have the

form
m m 10
M :[ H ”J, |=( j (12)
m,, m,, 0 1

The relation between q™(x,t), g™ (-x,t) and A™ —BM js the same as the relation

between q(x,t), q (-x,t), A and A-B. In order the equations (10)-(11) to hold, T Darboux
matrix must satisfy the following equations

T, +TA= AUT, (13)
T, +TB=BMT. (14)

Then the relation between q(x,t), q (-x,t) and g™ (x,t), g"™(-x,t) can be reduced from
these equations, which is in fact the DT of the (1+1)-dimensional nonlocal nonlinear Schrédinger

and Maxwell-Bloch equation (2)-(6). Comparing the coefficients of A' of the two sides of the
system of equations (13), (14) we get

M, =AM —MA +i[M,c,]M, (15)
A=A +i[M, a,], (16)
BY = (0l —M)B_, (0l —M)™. (17)

Finally, from formula (15)-(17) we obtain solutions of the nonlocal nonlinear Schrédinger
and Maxwell-Bloch equation

q® (x,t) = q—2im,,, (18)
qg¥(xt)=0q - 2im,,, (19)
1 *
7™ = 1My = @)(Ma; =) + My, 17 + (M, — @) p” + (M, ~ @),y (20)
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1 «
pH = a[z(mll — )My, +map —(my, —©)° pl, (21)

1 *
p™ = a[z(mzz — @)Myy7 +(My, — @) p~ +my,pl, (22)

Hence we get conclusion m,, =-m,,.

In the work we will construct multi-dark soliton solution of the multivariate generalized
nonlinear Schrédinger equation, namely the nonlocal nonlinear Schrodinger and Maxwell-Bloch
equation. For this use method Darboux transformation.
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O0X 538.94.5
KOT'APBI TEMIIEPATYPAJIbBI ACKBIHOTKIBI'TIHTIKTEP/IIH
K¥PbUUIBIM/IBIK EPEKIIEJIIKTEPI

Aimm0OexoBa N'ayhap AObLIXachIMKBI3bI
JL.H.I'ymunes ateingarsl E¥YY ®usnka-TexHUKaIbIK (paKkyIbTETIHIH MaruCTPaHTHI,
Acrana, Kazakcran
Froutbivu xerexmni: K.OK. JKambaiibexos

Kipicnme. byn xymbIcTa >KOFapfbl TeMmmepaTypagarbl acKbIHOTKI3TIIITEpAIH Keioip
EpeKIIeNTKTepl KapacThIpbUIFaH. JKambl 6acTankbl K€3€H 1€ aCKbIHOTKI3TIIITIK JIETeHIMI3 He, Kajlai
alllBIFaH/bIFbIHA JKOHE OHBIH TYpJIepl MEH KacheTTepiHe ToKTanambl3. OnaH KeliH >KOFaprbl
TEMIIEpaTypaJarbl acCKbIHOTKI3TIIITEpre aHbIKTaMa Oepil, OHBIH EepeKUIeNIKTepiH OasiHAa/bIK.
OmnapaplH Typiepi MeH KacueTTepi kaiblHIa OasHnam, OipHemie TypusepiH kentipaik. JKone ne
OJIapIBIH ©3apa YKCACTHIKTAPBI MEH alibIpMAalIbUTBIKTApbIHA TOKTAII, TaJ/1ay ’KaCcaIbIK.

ACKBIHOTKI3TTIK KYObUTBICHIH 1911 xputbl Tomang ¢usuri X. Kamepnuur-OHHec amThl.
On TeMeHri TemrepaTypajia ChIHANTHIH IEKTPIIK KeAepriciH enmenai. MakcaTbl TeMnepaTypaHbl
TOMEHJIETKEH CailblH 3aTTBIH SJEKTPIIK KEeAEPriCiHIH KaHIIAIBIKTHl ©3TepeTiHIH TeKcepy efl.
3eprreyain HoTHXKeCciHAE Temneparypa 4,15 K Gonranma anekTpIiiK Keaepri >KOFalbIl Kereal. by
KEJIepriHiH TeMIepaTypara TOYeJIIUTIK KYObUIBICH TOMEHIET1 CypeT-1-11e KepceTiareH.
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