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PaccmatpuBaercs ypaBHenne Jlanaay — JIndmmna Ha TpexmepHOM Tope. YpaBHEHHE NMPHUBOIUTCSA K (hopMe ypaBHEHHMS
Diizepa Ha T€0/Ie3UYECKIE JICBOMHBAPHAHTHON METPUKH B OecKoOHeYHOMEpHOH anre6pe JIu rpymms! TokoB. ['pynma TokoB
3aJ1aeTCsl MMOTOUEUHBIM OTOOPAKEHUEM TPEXMEPHOTO TOPa B TPEXMEPHYIO OPTOTOHANIBHYIO rpymity. B anredpe JIu ucnosnb-
3yeTcsl BBEICHHBIM paHee HecTaHIapTHEIA kommyTartop. Pemrenus ypaBHenus Jlannay — Jlugummna pasnaratorcs 1o opro-
HOPMHPOBaHHOMY 0a3HCy JIEBOMHBapHMAaHTHOM METPHKH B anredpe TOKoB. s KOd(QQHUIMEHTOB pa3IOKCHUS pPEIICHHS
ypaBreHus Jlangay — JIn¢mmia B paMkax MOCTPOSHHON MOJENH BBIYUCISACTCS SBHBIA BHII SBOJIOLMHUOHHBIX ypaBHEHHU.
J71 3TOr0 MCHONB3YIOTCS MOITYYEeHHBIE paHee BRIPAKEHHS UIsl CYMM OIIEepaTOpOB IMIPHUCOETUHEHHOTO U KOIPUCOEANHEHHO-
ro JieiicTBUs B OeckoHeuHOMepHO# anrebpe JIM TOKOB ¢ HecTaHAAPTHBIM KOMMYyTaTopoM. CBOMCTBO KOMIAKTHOCTH yKa-
3aHHBIX OIEPATOPOB CyMMBI IIO3BOJISIET ITOJYYUTh aCUMIITOTHYECKYIO (opmy ypaBHeHus Jlannmay — Jludmmna Ha Tpex-
MepHOM Tope. HaiiieHbl 3BOIIONMOHHBIE YPaBHEHNUS HAa MOANPOCTPAHCTBO TIOTOKOB, COCTOSIIEE U3 BEKTOPHBIX IOJIEH, YbH
Dyphe-pa3iokeHus COJIEPHKAT TONBKO MPOCThIE TAPMOHUKU BUia COS K. Takue BEKTOpHBIE MOJIS COCTABISIOT MOJAN-

reOpy ajnreOpsl TOKOB, KOTOpast SBJISIETCS TAK)Ke 3aMKHYTOH OTHOCHTENBHO JIEHCTBUSI KOIIPUCOEANHEHHBIX onieparopos. B
TaKoOM clly4dae Mpou3BONIbHOE ypaBHeHue Jlanmay — Jludmmmna, 1t KOTOporo BEKTOpP HAYaNbHBIX YCIOBHH JIGKHUT B 3TOH
nmojanredpe, OCTaHETCs] B HEW IS BCeX f, Ui KOTOPBIX 3TO pelieHue onpeneneHo. OTMeTHM, 4To Ui U3y4eHUs ypaBHe-
nus Jlangay — Jlugmmuia anredpa TOKOB €O CTaHAAPTHBIM KOMMYTAaTOPOM OKa3ajiach Hed((EKTHUBHOI: B YaCTHOCTH, ypaB-
Henue Jlannay — Jludunna He siBnsieTcs ypaBHeHHEeM Diepa Ha anreOpe TOKOB CO CTaHAAPTHBIM KOMMYTaToOpoM. Takum
obpazomM, ans ypaBHeHus Jlarmay — JIudmmuma Ha TpeXMEepHOM TOpe BBIYHCIICH SIBHBIN BUJI SBONOIMOHHBIX YPaBHEHUH Ha
KodQrmreHTs! Dyphe-pazIoKeHUH ero pemeHuil Mpu MOMOIIH OTIepaTOPOB, MPEACTABIAIONINX COOOH CyMMy OIepaTo-
POB MPHUCOEAMHEHHOTO U KONPUCOETUHEHHOTO JCHCTBUS anreOpbl TOKOB Ha TPEXMEPHOM TOpE C HECTAaHJAPTHBIM KOMMY-
TaTopoM. [Ipy 3TOM HMEHHO CBOHCTBO KOMITAKTHOCTH YKa3aHHBIX OIIEPaTOPOB CYMMEI (B TO BpeMsI Kak IO OTAEIbHOCTH X
COCTABJIAOIIUE ONEPAaTOP MPUCOCIMHEHHOTO U ONEPaTop KOMPHCOCTUHEHHOTO NEHCTBHU HE SBISIOTCS NaXKe HENpPEpHIB-
HBIMH) ITO3BOJIMIIO MOJTyYUTh YKA3aHHYIO aCHMIITOTHIECKYIO GOpMY.

KaioueBnbie ciioBa: anredpa TokoB, ckoOka JIu, ormepaTop NMpHCOEANHEHHOTO AEHCTBHUS, OIEpaTop KONPHCOESAWHEHHOTO
NIeHCTBUS, TPEXMEPHBIN TOp, ypaBHeHHE Jlanmay — JIndmmuia, acuMIToTrka.

BBEJIEHUE

Iycts aan Tpexmepusiii Top T°. O6o03Haunm gepes V' (T?) MpocTpaHCTBO IIaaKHX BEKTOPHBIX

noneii Ha T°. TIpoctpancTeo V(T) ¢ omepanueii MOTOUEIHOr0 BEKTOPHOTO MPOU3BEICHHS

(mxn)(x)=m(x)xn(x) (1)

aBinsercs anreOpoit JIu, koTopast Ha3bIBaeTcs anreOpoi TokoB. HazoBem onepauuto (1) crangapTHbIM
KOMMYTaTOPOM.
Paccmotpum ypasrenue Jlannay — Jugmmmna [1] na T :

a—m:mxAm. (2)
ot

3nece meV(T’), A —oneparop Jlammaca Ha BEKTOPHBIX MOJIAX.
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Jlnst m3ydenust ypaBHeHus Jlannay — JIudmuna anreOpa TOKOB CO CTaHIAPTHBIM KOMMYTATO-
pom (1) okazanace HeapdhekTuBHON. B yactHOCTH, YpaBHenue Jlannay — Jludbmmna (JI-JI) He sBhsercs
ypaBHeHHEeM Diliepa Ha anreOpe TOKOB CO CTaHIApTHBIM KoMmMmyTaTopoMm [1]. UToObl mpencTaBuTh

(JI-JT) xak ypaBuenue Diinepa, B npoctpanctse V' (T°) B [2] 66T BBeIEH HECTAHAAPTHEIN KOMMYTa-
Top. [l noscHeHust 3TON KOHCTPYKUUHU QukcupyeMm a > 0 u BBeieM oreparop

P =—ald+A,

3nech Id — ToxxaectBeHHBIN omepatop. Omepatop P, HE MMEeT A1apa, B OTIMYME OT OrepaTropa

a
Jlanmaca A, u siBIsieTcs 0OpaTUMBIM.
HecranmapTHelii koMmMyTaTop B mpocTtpanctBe V(T?) (B HambHeiIeM Ha3hIBAGMBIH Takke
OIepaTOpPOM MPUCOETUHEHHOTO JEHCTBHS) 3a/1a€TCs CIIEAYIOIIUM 00pa3oM:

ad n =[m,n]= P '(Pmx Pn). 3)
B npoctpanctse V(T?) umeeTcs Takke CKaaapHOE HPOU3BEICHHE
<m.n>= [ (m(x),~P,(n)(x))dx. )

VYpasuenue JI-JI (2) mo oTHomeHuto k anredpe JIlu ¢ kommyTtaTopom [3] U CKaIsIpHOMY MIPOU3BEACHUIO
(4) npuHuMaeT BUJ ypaBHEeHUs Ditnepa B anreope JIu rpymnmsl TokoB [2-5]:

aa—’?: ad’ (m). (5)

3necy ad’ n sBISETCS ONEPATOPOM KOMPUCOEIMHEHHOTO jeiicTBus B mpocTpanctee V(T?) ¢
KOMMYTATOpOM (3) U CKaJIIpHBIM NPOU3BeICHUEM (4), 3aJaBa€MbIM YCIOBUEM
<ad) (u),v>=<u,ad_(v)> (6)
N3 [6, (6)] onepaTop KOMPUCOEIUHEHHOTO IEHCTBUS UMEET BUJT

ad’ (n) = —Pad P (n) = - Pmxn. (7)

CornacHo [2—5] pemienussmu ypaBHeHus (5) Ha orpe3ke Bpemenu [0, 7] sBisitoTcs KpuBble m(f), Ko-
TOpble MUHUMU3UPYIOT CIEAYIOMNNA (QyHKIIMOHAI:

I= j <mym>dt = T( [ On(x),= P, (m)(x)) a’x)dt. (8)

Pemenwust JI-JI sBnsitOTCS T€0A€3UUECKIMHE JICBOMHBAPUAHTHON METPUKHU Ha TPYIINE TOKOB C alredpoii
JIu V(T?). Dra MeTpHKa 3amaeTcsd B KacaTeIbHOM NPOCTPAHCTBE K EMHHIIE TPYIIIBI TOKOB, OTOX-

nectisieMoM ¢ V(T?), cKanspHBIM IPOU3BEICHNEM (4).
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BBenem B anreOpe TOKOB omepaTop, MPEICTaBISIONINIA OO0 CyMMy OIEepaTopoB MPUCOSIH-
HEHHOT'0 ¥ KOIPUCOECAMHEHHOTO JIEUCTBUIA:

S, = %(adm +ad’). 9)

Jlanee mMbl Oy/ieM HCIONIb30BaTh BBEIECHHBIN B [5, (9)] OpTOHOPMUPOBAHHBIN B CMBICIIE METPU-
ku (4) 6asuc B ipoctpanctse V' (T*) u3 cOGCTBEHHBIX BEKTOPOB oneparopa P

e/i :L(é‘i,l’é‘i,z’é‘iﬁ)cos(kx;)’ sz = Ak

0
V(P +a) NP +a)

3nec ke Z’, i=1,2,3, A, = %, k=0; A, = ;3
vol(T") vol(T")

Crnenys [6], uisi OTHO3HAYHOCTH MPHU MHJIEKcAUU deMeHToB O6asuca (10) B manpHeiimem Oy-

8,28, )sin(ke), k0. (10)

JIEM TIPEICTABIISATh POU3BOJIBHBIN Ie0YHCIeHHbIN BeKTOp k# 0 B Bune k=¢&(k)k, rae nepBas HeHy-

JieBasi KOOpANHATA BEKTOPa k- noJIoXKuTenbHa, a &(k)e{l,—1}.

Bgenem Takxe dakTop-npoctpanctBo  [Z°] = Z° /{£1}.

[Tycte Teneps m(t) sBnsiercs pemeHueM ypaBHenus JI-JI B popme ypaBHeHus Diinepa Ha
rpyrie TokoB (5). Paznoxum ero mo oproHopmupoBanHomy 6asucy (10).

mt) =2 g, (e + D, (g, e+ (Of). (11)

ke[Z*),i

Torma u3 [6] ypaBuenue JI-JI pacmagaeTcss Ha CepuIO SBOJIOLMOHHBIX ypaBHEHUN HA K03 du-
MEeHTHI paznoxenus (11):

0g..,
%=—<S€( m,m >,
12
o (12)
—=—<S ,m,m>.
ot f

BBIYHUCJIEHUE 3BOJIOIIMOHHBIX YPABHEHUI HA KOD®OUIIUEHTHI
PA3JIOKEHMS PEIIEHU YPABHEHUS JIAHJIAY — JIUDIIUIIA

B [6] Obuiu BbIUKCIEHBI MATPUYHBIE KOY(DOULMEHTBI onepatopos S, ,S B 6azuce (10), mpu-
k Jk

4yeM TaM JaHbl Kak ux TouHble [6, (18)—(19)], Tak u mpubmmkennsie [6, (22)] popmynsl. Ucnonb3ys
3TH (HOPMYJIBI, PACKPOEM YpaBHEHUS Ha KOAPPHUIMEHTHI paznoxenus pemwenuid JI-JI (12).
Beenem Bextophl ;= (9,0, ,,0,;). 31€Ch 3aMETUM, YTO TIPH BBIYUCIIEHUU CTPYKTYPHBIX KOH-

120,250
CTAaHT aﬂre6p]ﬂ TOKOB B [6] MO>XHO 6BI.HO OrpaHI/II{I/ITBCSI paCCMOTpeHHeM TOJIBKO TaKHUX Hap i, j, qTo
é‘i X 5j = é‘s’ T. K., UIMEs BbIYHUCJIICHHBIMHU 3TU CquaH, BCC OCTAJIBHBIC JICTKO HOJ_IyLH/ITI) 3aMeHOI\/JI 3HAaKa B

COOTBETCTBYIOILIMX BBIPAXKEHUAX. Tenepp ke JUIsi CYMMHPOBAHUS PsIIOB, BOZHUKAIOIIMX TPU PACKPBITHH
paccMaTpUBaEMbIX HUXKE IBOJTIOIMOHHBIX YPaBHEHHI, HEOOXOAMMO BBECTH CIEAYIONIYIO (DYHKIIUIO
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o [Lex8 =9,
7/(19]) - —1,6;X5j :_5S.

3nech yA00HO MpHBECTH Hanbosee BaXKHbIE Ui MOCIEIYIOIUX pacyeToB (HhopMyJibl, GUrypu-

pyIoLIMe TP BIYUCICHUU ONEPATOPOB S o N Jio U3 [6, (20)].
20k, )+ k|
Jm+%+4)m+M)
(13)
~2(k, 1) +|k[

V.

kP a )

Urto0bl n30€XaTh U3JIUIIHE TPOMO3AKHX (POPMYII, YCIOBUMCS, YTO B MPUBOAMMBIX HHXKE CyM-

Max B\IpH yHoTpeOJICHHUH CHMBOJIA Z MOoApa3yMeBaeTCs, YTO TMEPBBIA BEKTOp [/ mpoOeraer mpo-
Lj

ctpancTBo [Z°]. Unjekchl K, j, S OTOXKIECTBISIOTCS C BEKTOpPaMH O, , 0;, 0, , IpUYEM COOIIOAETCS

CJIEAYIOIIee COOTHOIIICHUE 3HAKOB TP MX MOACTAHOBKE B CIEAYIONTUE HIKE (POPMYIIBI:
é‘ixé‘j = 7(l’.])§s

Teneps, ucnonp3ys [6, (18)—(19)], momyyaem creayroniye BBIPAKECHHS JJIS SBOJIOIIMOHHBIX
ypaBHEeHMIA Ha KO3PPUIeHTs paznoxenus (11).

Ipennoxenne 1. Koopdumments paznoxenus (11) y1oBIeTBOPSIIOT SBOIIOIMOHHBIM YPaBHEHUSIM

08i A4 2 A 2,
L=k Na+k i, | = Ly o |+
or 4 ( | | ) v(,)) ;gz,, 2 Mg 8rirs T 2 klgk“
A
+ zhlj — g MV h—
1%k, j /Ikl A k=ls
(14)
1
+hk,j Z:uk,k h2k,s }
Oh, , A, 3 A
L=——X J(a+lk i, ] +—tv, g— |+
or 4 ( | | ) v(,)) lz A T My ks T 2 k’lgk—l,s
A,
+ zgll — M gV h— |+
1=k, j /1k+1 ﬁ“k—l k=l
(15)

1
+ 8 T Mix hzlm}-
Ay i

Jloka3aTeabCTBO MPOBOIUTCS IMyTEM PACKPBITHs ypaBHeHUH (12) Ha K03(GUIMEHTHI pa3iioxKe-
Hus (11) ¢ ucnonszoBanuem gopmyi [6, (18)—(19)].
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MOJIYYEHUE ACUMITOTUYECKHUX BBIPAJKEHUIA
JJ1 9BOJIOINIMOHHBIX YPABHEHHUU
HA KOD®OUITUEHTHI PA3JIOKEHUA PEINEHAN

B [6] Obuio ycTaHOBIEHO, YTO JHMHEHHBIC omepatopsl S, S ;B TIPOCTPAHCTBE V(T?)
k k

C HOPMOM, ompenensieMol MeTpukod (4), SBIASIOTCS KOMITAKTHBIMH. (CBOMCTBO KOMIAKTHOCTH
3TUX ONEpPaTOpPOB TMO3BOJSET MOJYYUTh ACUMOTOTHUYECKHE BBIPAKEHHUS JUISI HBOJOLHMOHHBIX
ypaBHeHnid (14)—(15). @Duxcupyem L > 0 u BBeAeM CIEAYIOMHME YACTHUYHBIE CYMMBI IS
psnoB (14), (15):

A A
Pk,i,L :__ (a+|k| )y, )) Zgz,( : His ks +_1Vk,lg: j +
<L, j Ak A k=l
A
+ Zh11£/1 My Py = J) Vklh; j"'
l<Liazk,j \ Mkt -1 i
(16)
1
+ hk,j Z:uk,k h2k,s }
A A A
Orir=- (a+ |k| ) v, )) Zhlj = Mg reis +_Vk,1gﬁ +
<L, j Arar A s
A
+ zgzj e L I e R S I
[l|<L.ixk, ﬂ'kﬁ A k=l
(17)

1
+8; T Mk hzks}-
B ﬂ/ £ >

2k

st nanbHeiero yJo0HO BOCIPOU3BECTH aCUMIITOTHYECKUE (POPMYIIBI Ui BBIpAXKEHHM, (Pu-
T'YPHUPYIOIIUX B CTPYKTYPHBIX KOHCTaHTax ainreops! JIu Tokos, u3 [6, (21)]:

26,0 KT 260,07 1
= : + - - + (_)7
YT I
" 2 (18)
2(k, 1) 2(k,1)
Ve = - + +o(—).
T
2 2
IIpuBenem takxke 0003HaueHus us [6]: 4, = #7’3): s Ay = 2(|;€|;l)’ k,l:%_Z(ﬁ—’f)'

Ipennoxenne 2. s 3BOOIIMOHHBIX ypaBHEeHUH (14)—(15) moy4yaem cieayronige acuMIITO-
THYECKHUE BHIPAKCHHS TPH || —> 0.
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0g, ., 1
. =P, \/(a+|k| ) 7@, ) Zgzj (akl+bkl +0( ))gk+ls+( akl+bkl+0( ))

o ! i’ T
1

+Zh1, (akl+bkl+0(|| ) k+l,s+(ak,l_bk,l+O(W))hk_ls (19)
I|>L,j ,

oh, .

k’l:Qk,i,L \[(a+|k| ) r(@,)) Zglj (@, + by, +0(|| )) M + (= ak1+bk1+0(|| )) —

II>L,j

+Zhl/ (=a;, - bkl+0(|| ) &y (= akl+bkl+0(|| ))gﬁs (20)

I|>L,j >

Jloka3aTeIbCTBO MPOBOIUTCS JACKOMITO3MIIMEH MpaBbiX dacTeit BhipaxkeHuit (14) u (15) ¢ uc-
noJib30BaHueM Gopmyi u3 [6, (22)].

YPABHEHUE JIAHIAY - JIM®PIIHNIA HA IIOJAJITEBPE AJITEBPBI TOKOB

Paccmotpum Takske noanpoctpanctso V,(T*) B anre6pe tokos V' (T?), cocrosiiee u3 BEKTOp-
HBIX TIOJICH, B pasioxeHHd B psal DPypbe KOTOPHIX YYaCTBYIOT TOJBKO IPOCThIE TAPMOHUKU BH-
nacoske (anementsl 6asuca (9) suna e ). Jlns snementos us V,(T*) B paznoxkenuu (11) HeHyIeBbI-

MM SIBJIIOTCS TOABKO K03 dHULUEHTH g, (1), g, ,(?).
Jlerko mpoBepuTh, uTO BekTOpHbIe ToNs U3 V, (T*) 06pasyior nonanrebpy B airedpe TOKOB
V(T%). Hpoctpanctso V,(T*) ABisieTcss 3aMKHYTBIM HE TOJNBKO OTHOCHUTENBLHO ONEPAaTOPOB TIPHCO-

e/IMHEHHOTO JielicTBus dnementamu u3 V,(T’) (CBOHCTBO MoaaireGpel), HO TAKKE OTHOCHTENBHO OTie-

paTopoB KONPUCOCTMHEHHOTO JICHCTBHS (TTOCIEIHEE BBITEKAaeT U3 GOPMYIIBI ISl OTiepaTopa KOIPHCO-
eAMHEeHHOTO nercTBus (7)).
Jlnst Takoro Tuma nmoganredp B aredpe TOKOB MPOU3BOJIbHOE pemenne m(t) ypasHeHus JI-JI, y

KOTOPOTO BEKTOP HauyalbHbIX ycrnosuii m(0) nexut B nonairedpe V,(T?), GyjaeT ocTaBaThes B MOjAN-

re6pe V,(T*) npu Beex ¢, IS KOTOPBIX 3TO PEIIEHHE OMPEEIEHO.

Mpennoxenne 3. Jlns snementos u3 ¥, (T*) mosyuaem creayiomyro (popMy 3BOJIOLMHOHHBIX

ypaBHeHu# ux K03()GHUIMEHTOB pasokeHus 1o 6asucy {e, }.

agk,i
ot

LA
— V., 8— 21
A Hici 8kl /11{71 k’lgk—l,sj 21)

S (a+|k|) y(, J)Zgz,[

311ech, KaK M BbIIIE, OJYYUM aCUMITOTHYECKHE (OPMYJIBI AJIS SBOJIOLUOHHBIX YpaBHEHUH.
st aToro takxke guxkcupyeM L > 0 1 BBeJIeM clelyIOIINe YaCTHYHbIE CYMMBI:

A
Pk,i,L:__ (a+|k| ) v, )) Zgzj(ﬂ Mg s T ;tl Vk’lgk—ls] (22)
kel k-l ’

<L, j
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Ipennoxenne 4. /{1 ypaBHenuit (21) nosrydaem clieIyIoniue aCUMITOTUYECKHAE BBIPAKEHUS
ABOJTIOIMOHHBIX YpPaBHEHUH TIPH |l | —> 00,

08y _ _
6t r,i,L
(23)
A, 2 L 1
_T (a+ |k| ) v, ) zgl,j (ak,l + bk,l + O(W)) 8iis t (_ak,l + bk,l + O(W))gkl
l1]>L,j e
BbIBO/IbI

Hns ypaBHenus Jlangay —Jludmmma Ha TpeXMEpHOM TOpE BBIYHCICH SIBHBIH BHJ 3BO-
JFOIMOHHBIX ypaBHeHHH Ha Kod(pdunmeHTsr Oypbe-pa3noxkeHnii ero pemennid. s 3Toro uemoib3o-
BaHbI BBIYMCIIECHHBIC PAHEE ONEPATOPBI, MPEACTABIAIOIINAE CyMMbI ONEPATOPOB IPHCOEAUHEHHOTO H
KOIPUCOEAMHEHHOTO JIeHCTBUA JUIsl anreOpbl TOKOB Ha TPEXMEPHOM TOpE C HECTAaHAAPTHBIM KOM-
MYyTaTOPOM.

VYcTaHOBIIEHHOE paHEee CBOMCTBO KOMIIAKTHOCTH YKa3aHHBIX ONEPaTOpPOB CYMMBI (B TO BpeMs
KaK 10 OTAEJIBHOCTU UX COCTABJIAIOIINE ONEPATOp NPUCOEANHEHHOTO U ONEPATOP KONPHUCOEIUHEHHO-
ro JICHCTBHH HE SABISIOTCS Jake HENPEpPhIBHBIMM) MO3BOJIMIO MOIYYUTh aCUMITOTHYECKYIO (GopMy
utst ypaBHeHust Jlannay — Jlugmmimma Ha TpeXMEpHOM Tope.
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ON THE ASYMPTOTIC FORM
OF THE LANDAU-LIFSHITZ EQUATION
ON A THREE-DIMENSIONAL TORUS

Alexander M. Lukatsky'
'Energy Research Institute of the Russian Academy of Sciences, Moscow, Russia

ABSTRACT

We consider the Landau-Lifshitz equation on a three-dimensional torus. The equation is reduced to the form of the Euler
equation for the geodesic left-invariant metric on the infinite-dimensional Lie algebra of the current group. The group of
currents is given by a pointwise mapping of the three-dimensional torus into a three-dimensional orthogonal group. In Lie
algebra we use the non-standard commutator introduced earlier. The solutions of the Landau-Lifshitz equation can be ex-
panded in terms of the orthonormal basis of the left-invariant metric in the currents algebra. For the expansion coefficients
of the solution of the Landau-Lifshitz equation, the explicit form of the evolution equations is deduced in the framework of
the constructed model. To do this, we use the expressions obtained earlier for the sums of the adjoint and coadjoint action
operators in an infinite-dimensional Lie algebra of currents with nonstandard commutator. The compactness property of
the indicated sum operators makes it possible to obtain the asymptotic form of the Landau-Lifshitz equation on a three-
dimensional torus. Evolution equations are found on the subspace of flows consisting of vector fields whose Fourier ex-
pansions contain only simple harmonics of the form cos(k# ). Such vector fields form a subalgebra of the currents algebra
which is also closed under the action of coadjoint operators. In this case, an arbitrary Landau-Lifshitz equation for which
the vector of initial conditions lies in this subalgebra remains in it for all # for which this solution is defined. We note that
to study the Landau-Lifshitz equation the currents algebra with the standard commutator turned out to be ineffective: in
particular, the Landau-Lifshitz equation is not an Euler equation on the current algebra with a standard commutator. Thus,
for the Landau-Lifshitz equation on the three-dimensional torus, the explicit form of the evolution equations for the coeffi-
cients of the Fourier expansion of its solutions by means of operators representing the sum of the operators of the adjoint
and co-adjoint action of the current algebra on a three-dimensional torus with nonstandard commutator is obtained. More-
over, it is the property of compactness of the indicated sum operators (while, separately, their components, the operator of
the adjoint action operator as well as the coadjoint one are not even continuous) made it possible to obtain the indicated
asymptotic form.

Key words: currents algebra, Lie bracket, operator of the adjoint action, operator of the co-adjoint action, three-
dimensional torus, the Landau-Lifshitz equation, asymptotics.
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