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B or10if crarbe Hccienyercss OCHMIUIATOPHOE IOBEACHUE pemeHuid anddepeHnnanbHoro
ypaBHeHusa OMaem-Daynepa

(r(t)\u'(t)“u'(t))' +pOu(t) u(t)=0, t=t,20 (1)
[Tpeanonoxxum, uTo ajist ypaBHeHUs1 (1)BBITTOJIHEHBI YCIIOBUS:

1. a#pf,a>0,>0,a=p

2. reC,r(t)>0,R(t jra s)ds — o, t >

3. PeCp .y p(t)>0

4, Cymiecusyer Takoe k >0, uto ugf1 >k

Pemennem ypaBHenue (1) HazoBeM Takyi0 (PYHKIIHIO u(t)eC[lT’w],T >1t,, KOTOpas HUMEET

CBOHCTBO r(t)|u'(t)| ““u u'(t)eC, ., W yHOBIeTBOpsIET ypaHerHio (1) Ha [T,o].

HerpuBnansHoe pemieHue ypaBHeHMs (1) Has3bIBaeTCs OCHMJUITOPHBIM, €CJIM OHO HMMEET
OECKOHEYHO MHOTO HyJeH, CTpeMsmuxcsi K OECKOHEYHOCTH. YpaBHEHUE Ha3bIBaeTCs
OCLIMJIITOPHBIM,ECIIU €0 PEIICHUs] OCHUIUISITOPHBIE.

OcHOBHBIMU MeTOJaMH [ 1,2]ucciaenoBannsi 3TUX BOMPOCOB SIBJSIOTCA BapUAllMOHHBIA METO/T
1 METOJ, Ha3biBaeMblil “Texuuka Pukkaru”.

B mnactosmielr pabore C TOMOIIBIO BTOPOrO METOJA IOJYYCH JAOCTATOYHBIA MPU3HAK
OCHWJIIATOPHOCTH ypaBHeHus (1).

Teopema. Eciu BBINOJHEHO YCIOBUE

i {2y 8- @)

v Hafizercs Takoe umcio p u aubdepeniupyemas GyHKus p[ty,0)—>(0,00) ,KoTOpHIe
YIIOBJIETBOPSIIOT COOTHOIICHHSIM

t 'a+l
p'(s)zo,!Lrposupj{p(s)p“(s)—y-M}ds;oo torqa  ypasHenue (1)  Oymer
tO

p(s)

OCIHUJIJIAATOPHBIM.
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We consider following nonlinear differential equation, namely the 2+1-dimensional Hirota-
Maxwell-Bloch equation [1]

: i . :
19, _qu _quxy _Vq+|(a)q)x _2|p:01 (1)
v, -2{d ), +ilaya-a'a,)=0, (2)
o, +(d), =0, (3)
P, —2iwp—2nq =0, (4)
n.+(ap+p'a)=0, 5)
where q=q(x,y,t), p=p(x,vy,t) are complex functions,

v=V(x,y,t), o=w(x,Yy,t),n=n(x,y,t) are real functions, * means complex conjugation. The
corresponding linear problem of the (2+1)-dimensional Hirota-Maxwell-Bloch equation takes the
form [2-3]
Y, =AY, (6)
W, =—-2(1+ 2 ), +BY, (7)
where

W= W(x, y, 1, 4)= (Z(& z” i: 2} , (®)

o 1 0 0 ¢
A= "{o _j+[_r oj’ 9)

(ia) q, j [ —0.5iv —ig, +0,5q,, —a)qJ i ( n o - p]
B=4 C |+ . + :
r, —lo —ir, —05,1,, +ar 0.51v A+o\-x -n
A is the complex eigenvalue parameter.

The inerrability condition of the system (6)-(7)

A +2(2+A%)A, - B, +[AB]=0, (10)

where [A, B] is commuter.

Here we use Darboux transformation for nonlinear differential equation that was described
[4]. The Darboux transformation on the solution of the Lax representation (6)-(7) if defined by [5].

Py, 1) =T (X, y, ) P(x, Y1), (11)
where T(x,y,t) is Darboux 2x2 matrix. This matrix has form
T(X,y,t) = Al =M(x,t), (12)
1 0 m, m, ]
where | = : M = here m, are functionsof x,y and t.
01 m,, M, !

The new function ¥ satisfies the following Lax representation
wlil, = Alhpl) (13)
Wl = 2(2+ 22wl 4 BEWE, (14)

Then Darboux matrix T must satisfy following identities
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T, +TA= AT, (15)
T, +TB =-2(2+ 22T, + BET. (16)
The relation between solutions g, p, v, », 7 and new solutions g, p, v, @, n Which called
Darboux transformation can be got by equations (15)-(16) [6]. From system (15)-(16) get

A = A +iM, o], 17)

B! =B, — MB, + (B, —2M )M -2M, (18)
BM =B, -2M,, (19)

BY =(M +wl)B_,(M +al)™, (20)

and M (x,t) matrix should have a condition as m,, =-mj, .
We make the following choice of the matrix M (x,t):

M = HAH ™, (21)
where det H =0,
0
A = 4 , (22)
0 4,

where 4, and A, are complex constants

)X! 1t /I ,X, ,t
H Z(Wl(ﬂ’l y.t) wi(dy, Xy )] (23)
wo(AL XY W, (A, % Y,1)
The matrix H(4,,4,,X%,Y,t) obey the liner system (6)-(7)
H, =—o,HA+ AH, (24)
H,=2H,A+B;H + A HZ, (25)
where
! 0
z=|Ate ] (26)
A, +@
IN the order to satisfy the constraints of matrix M (x,t) and B_, we notes that A; = —A,,
* 2’ 1 N\ at - ) 1 Ny lt
A, =1, H:[l/ﬁ( 1 % Y5 t) W*z(ﬂ'lxy )) 27)
AR ANRA RSN
Then, assume H matrix det H =0, find matrix H ™
A 1w )
Hl=—( 1 2} A=l ol (28)
Al-y, v

Formula (27) and (28) substituting in the equation (21), then we get the new seed solutions

q" = q+2ift,"),, (29)

V[l] =V+ 4i(t0[1] )1ly - 40)(1:0[1] )11 + 2[(to[l] )12 qy* - (to[l] ):2 qy - 2i(to[l] )11 (to[l] )1ly + 4i(t0[1] )Iz (to[l] )12y l
(30)

ol =w- 2i(t0[1] )lly’ (31)
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Da) - (to[l] )11‘2 - ‘(to[l] )12 ‘2 }77 + p(to[l] )Iz [a) - (to[l] )11 ]"‘ p* (to[l] )12 [a) - (to[l] ):1]

o _ 32
n v , (32)

p[l] - p[a) _ (to[l] )11 ]2 + p*(to[l] )Vlzz - 277(t0[1] )12 [a) _ (to[l] )11 ], (33)

V = det(M + ol )= * - a)l(tom ), + (6" );J+ () [ e

In conclusion, application of Darboux transformation to solve explicit solutions for the
(2+1)-dimensional Hirota-Maxwell-Bloch equation (1). In this work Darboux transformation was
used for nonlinear differential equation and taken solutions [1-6]..
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Spaces LQ(Q), 0<p<ow

Let 0 <p < oo and Q would be a measurable set in R", and a function £': Q — C. The function

f e Lp(Q) if f is measurable on Q and
1

p
[1l, o =| 11 0x | <oo
Q
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