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O pemieHnii IOMEHHOII CTEeHKN MHTETPUPYEMOTO
CIIMHOBOI'O ypPaBHEHUd

Hexoropsrie o6006mennnie ypasuenns Jlamgay-Jludimmia aBasiioTcsa nHTErPUPYyEMbIMHT, 10~
mycKaoT bU3HIECKT HHTEPECHBIE TOYHBIE PEIIeHus, 60JIee TOTO 3TH HHTErPUPYEMbIe ypaB-
HEHWsI Pa3peImMbl MeTOI0M 06paTHOit 3a1aun paccesinus [1]. Vccnenosanne narerpupye-
MBIX CIIUHOBBIX ypaBHeHuit B (1+41)-, (2+41)-m3MepeHusx aBISIOTCA aKTYaJbHBIM C TOUKH
3pennst MmareMarndeckoii dusnkn [2]-[5]. nrerpupyembie ypaBHeHUs IOMYCKAIOT Pa3/IHd-
HBI€ BUJIbI PEIEHUil KaK PeIlenne JOMeHHol creHkn [2]|. PaceMorpum mHTErprpyemMoe Criv-
HoBoe ypasaenue [3]. Ouo umeer coorercrByiomiee npejacrasiaenue Jlakca. Kpome Toro
ypaBHeHue 06/1a/1aeT 6eCKOHEUHBIM YHUCIOM UHTErPAJIOB JABUKEHNs. B qaHHOil paboTe Mbl
CTPOMM MOBEPXHOCTH COOTBETCTBYIONLYIO PENICHUIO JIOMEHHO CTeHKH JaHHOTO YPABHEHUS.
aee uccegyeM HEKOTOpbIe T€OMETPUIECKIE XapaKTEPUCTUKK STON MOBEPXHOCTH.
Katoueevie €a06a: NOBEPXHOCTH, PEHIEHUE JOMEHHON CTEHKHM, MHTErPUPYEMOE ypaBHe-
HUe, MHTErPasbl IBUYKEHNsI, HeIMHEHOe ypaBHEeHwe.

2K.X. 2Kynycoba
NHuTerpanganaTblH CIUHAIK TEHJAEYIIH JOMEHAIK KAaObIpFa ImermiMi

Keiibip Jlammay-Jludrimur Tenmeyiniy KaanbLiaMaapbl WHTETPAIIAHATB, (DUINKAJIBIK
MarbIHAJIBI IermiMaepi 6ap, COHbIMEH KaTap OChl HWHTErPAJIAHATHIH TEHJEYaep Kepi
ceitiy omicimen mmemineni [1]. Unarerpamganarsin cnuagik Teraeyaepai (1+1)-, (2+1)-
eJIIIIeM/IEPiHJIe MaTeMaTHKAJIBIK (Du3KMKa TyprbichiHaH 3eprrey o3ekTi [2]-[5]. Mnrerpasia-
HaTBIH TEHIEYJIEPIiH JOMEHIK KA0bIPra CUIKThI KbI3BIKTHI IeImiMIepi 6ap. By xxymbicTa
MHTerpaJslJlaHaThiH CIUH/IK TeHjeyil kKapacrbipambl3 [3]. Oubiy Jlakce xxy6s1 6ap. Conbiven
KaTap OyJl TeHJey/le KO3Fa/IbIC UHTEerpaJjJapblHbIH MIEeKCi3 canbl 6ap. By renmeynin j0-
MeH/IIK KaObIpra merrimine coikec 6er Kypambrs. Ocbl 0ETTiH reOMETPUSIIBIK KACHeTTePiH
3eprreiimMisz.

Tyiiin ceadep: Ger, moMeHIK KaObIpra IIMEITiMi, HHTErPAIAHATHIH TEHJIEY, KO3FAJIbIC
WHTErPAJIJAPHI, CHI3BIKTHI €MEeC TEH/IEY.

Zh.Kh. Zhunussova
On domain wall solution of the integrable spin equation

Some generalizations of Landau-Lifschitz equation are integrable, admit physically interes-
ting exact solutions and these integrable equations are solvable by the inverse scattering
method [1]. Investigating of the integrable spin equations in (1+1)-, (2+1)-dimensions
are topical both from mathematical physics point of view [2]-[5]. Integrable equations
admit different kinds of physically interesting as domain wall solutions |2]. We consider
an integrable spin equation [3]. There is a corresponding Lax representation. Moreover
the equation allows an infinite number of integrals of motion. We construct a surface
corresponding to domain wall solution of the equation. Further, we investigate some
geometrical features of the surface.

Key words: surface, domain wall solution, integrable equation, integrals of motion, non-
linear equation.
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Bsenenue

MpbI ipuMeHsieM reoMeTpuUdecKuii 110xo/1 K 0000enHomy ypasaenuio Jlangay-J/Iudimmna
caeyronero suja |3|
S = (S xS, +uS),, (la)

u, = —(S,(S; x Sy)), (1b)

rie S aBigercs COMHOBBIM BeKTOpoM, Si + Si + S = 1, X gBigercs BeKTOPHBLIM TPOH3Be-
JIeHueM, U NPOU3BOJIbHAs CKaJidpHas dpyHKius. /lanHoe ypaBHeHue Jionyckaer OECKOHEeIHOe
YUCJI0 MHTErPAJIOB IBUKEHUsI ¥ NMeeT HEKOTOPhIe TOUHble pernerns. OIHUM W3 HUX SABJISIeT-
csl perenne [oMeHHON creHKd. COrJIACHO reOMEeTPUIecKOMY OAXoay [3] Mbl oTokmecTBIsIeM
CIIMHOBBIl BEKTOP S ¢ BEKTOPOM I

S=r, (2)

Torga (1a), (1b) npurnmaer Buz
rye = (Ty X Iy +ury), (3a)
Uy = —(Ts, (Taw X Tay)). (3b)

Eciim npounrerpupoBarh (3a) o T, TOTJIa OHO IIPUMET CJEAYIONINA BU/I
Iy =T; X Iyy + UT,.

VuutniBag ypasnenne aycca-Beitnraprena u E = r2 = 1 cuctema onpe/ensercs Kak

MF M
Tr Jr, — \/Kry + FfQ\/Kn,

up = VA(LTY, — MTY,),

rt:(u—f—

rae
2 _ 2EF, — BE, — FE,
11 2A )
2 _ EG, -~ FE,
12 2A )

A = EG — F?. Ypasunenne (1a), (1b) apigercs nHTerpupyeMbIM U HMeeT COJHTOHHbIC pellle-
HHA.

ITocTpoerne mOBEPXHOCTH COOTBETCTBYIOMIEN PEIIEHUIO JOMEHHOII CTEHKU

3/1ech MBI pACCMOTPHM DeIlleHne JOMeHHOii crenkn ypasuenus (1a), (1b) [3],

5" (wy.1) = cosh[a(exx}iiiz —x9)] (4a)
Ss(x,y,t) = —tanh[a(x — bt — )], (4b)

raoe a, b aBnaoTca ,ZLGVICTBI/ITG.HBHBIMI/I IIOCTOAHHBIMMU.
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Teopewma. Pewenue domennoti cmenku (4a)-(4b) cnunosot cucmemwn (1a), (1b) mo-
otcem bvmb NPedcmasieHo 8 6Ude KOMNOHEHM, 6EKMOPA Ty, 20e

r = %cos(by)arctg(sh[a(x — bt — x9)]) + 1, (ba)
ry = ésin(by)arctg(sh[a(x — bt — x0)]) + c2, (5b)
ry = —éln|ch[a(:v — bt — x)]| + cs, (5¢)

ede cy, Ca, C3 ABAAIOMCA Nocmoannvmu. Pewenuto euda (5a)-(5¢) coomeememeyem nosepa-
HOCG ¢ KodPPuyuenmamu nepeoti u 6mopot KeadpamuHoLr Hopm

2+ sh*[a(x — bt — x)]

b= T aha vt =z

F =0, (6a)

2

G= b—arcth(sh[a(x — bt —xy)]), L=0, (6b)

a?

B B _bgarctgz(sh[a(x — bt — xp)]) .
M=0, N= VAa2chla(x — bt — z0)] (6¢)

HoxkaszarenbcTBo. I3 (2) nmeem

(51752, 53) = (7”1x,7"2x,7“39c)> (7>
T.C.
Tie =951, Top =952, T3, =253 <8>
CJiienoBaresibHO
r = /S’ldm + ¢, (9a)
o = /SQd!E —f- Co, (9b>
ry = /S’g,dm + 3, (9¢)

rae Ci, Co, C3 ABJAIOTCA IIOCTOAHHBIMU MHTEI'PUPOBaAHUI. Samernm
S+:Sl+i52:7";r,

TOrIa,

T =1 4iry = /S*dm +cT, (10)

rae ¢ gBiagercs nocrogHuoil uarerpuposanus. [logcrasiss (4b) B ypasuenue (9¢) umeem
Ty = /Sgdx +c3=— /[tcmh[a(m — bt — x)]dx + c3 =
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1
= —alnlch[a(x — bt — x0)]| + c3, (11)

rjie c3 siBJsiercs nocrostnuoil. Takum o6pasom
1
r3 = —=lIn|chla(z — bt — x¢)]| + 3, (12)
a
[Toacrasnss (4a) B (10) umeem

r+:r1+ir2:/5+da:+c+:

expiby
— d +
/ coshla(z — bt — x)] il

Torga .
rt = acos(by)arctg(sh[a(ﬂc — bt — z9)]) + 1+
1
+i(asin(by)arctg(sh[a(x — bt — x0)]) + c2),
T.€. MBI MOJTY9UJIA
1
ry = —cos(by)arctg(shla(z — bt — z¢)]) + c1,
a
1
ro = —sin(by)arctg(shla(x — bt — x¢)]) + ca. (13)
a

Takum o6paszom, (12), (13) maer nam (5a)-(5c¢).
Mpr mepexonnM K J0Ka3aTeabeTBY BTOPOit dacTi TeopeMbl. 113 (12) u (13) mveem

cos(by) sin(by)

x = 9 x = 3 14
M R a(z — bt — @) P 1+ sh2la(z — bt — 0)] (14a)
= =~ Zsin(by)erctg(shlale — b —w)), (140
T3 = o o Py ry = ——sin(by)arctg(shla(z o)),
oy = écos(by)a?“ctg(sh[a(x — bt — x0)]), 13 =0. (14c)
a
3areM Mbl BBIYHCIUM
E=r; =1, + 15 +75, =
B cos®(by) N
~ (1 + sh2[a(x — bt — x0)])?
N sin?(by) N 1 24 sh®[a(z — bt — )] (15)
(1+ sh2[a(z — bt — x0)])2 ~ ch2[a(x — bt — x0)] (14 sh2[a(x — bt — 20)])?’
[Togo6no, ncnonssys (13) u (14c) momyanm
G 22 2 2 b2 2 h b 1
=r, =717, +15, +13, = garctg (shla(x — bt — x0)]). (16)
F = (I‘I, I'y) = rlxrly + T2$’r'2y + T3$’r'3y = O (17)
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50 K. X. ?Kynycosa

@opwmyast (15) - (17) mator Ham mepBbie Tpu ypasaenusi (6a) - (6¢). Vcnoawsys (15) - (17)
MeeM

b*(2 + sh?[a(z — bt — x0)])
a?(1 + sh?la(x — bt — x¢)])?

Haiiem koMIIOHEHTHI BEKTOpa N

AN=EG - F?= arctg®(shla(z — bt — x0))).

r, XTI, r, XTI, 1

"o Tz X 1y VA N \/K(nhn%n?))7
1 e e e ) = beos(by)arctg(shla(x — bt — xg)])
ny = \/K( 2xT3y 3z 2y) \/Kach[a(a: bt — 330)] . (18>
ITono6HO /1191 KOMIIOHEHT
B L e ) = bsin(by)arctg(shla(z — bt — x0)]) .
"= \/K( Sty 1273y) \/Kach[a@ — bt — x0)] ’ (19a)
B L e e ) = barctg(shla(x — bt — x)])
ng = \/K( 1272y — T22T1y) \/Ka(l - shZa(e — bt — xo)])' (190)
Tenepsb u3 (14a), (14b) umeem
_ 2acos(by)shla(x — bt — xp)]ch[a(x — bt — x0)] "
Maz = (1 + sh?[a(z — bt — x¢)])? ’ (20a)
o 2asin(by)shla(x — bt — xg)|chla(z — bt — )] (200)
P ) .

(1 + sh?[a(x — bt — x0)])?
_— ashla(z — bt — x¢)] .
S ch?la(z — bt — x0)] (20¢)

Taxkum obpazom, ucnosbsys (18), (19a), (19b), (20a) - (20c) moxkem HaiiTH

L= (I’l, rxa:) = M T1ze + N2T2e + N37322-

CienoBaTesibHO
L=0. (21)
[TomobubIM 00pa3oM, Mbl HAXOAUM KO3 (UIMEeHTH BTOPOH dyHIaMeHTaIbLHOT (hOpMbI
M =0, (22)
N — blarctg®(shla(z — bt — 1’0)]). (23)

VAa2chla(z — bt — x0)]

Dopmyser (21) - (23) garor nam mocsenune Tpu ypasuenus (6a) - (6¢). Teopema mokazana.
3akJro9eHne

OcHoBBIBasICh Ha pe3yabraTax paborst (3], rue ypaBuenne Faycca-Konammu-Maitaapau
PacCMOTPEHO B MHOI'OMEPHOM IIPOCTPAHCTBE, MbI HCCJIeI0BaAIA 0000ITeHHOE ypaBHeHue Jlanmay-
JInudmuna 1 moCTOPOU/IN MOBEPXHOCTH COOTBETCTBYIONLYIO PEIIeHuI0 JOMeHHON crenku. Ta-
KM 00pa3oM, JanHas paboTa paCKpPbhIBAeT 3HAYEHHE TeOMeTPHUYecKoro moaxoqa [3| B (2-+1)

- U3MepeHuil.
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