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A.K. Pwbnuxos

AnaHoTanus

IIpn momomu CBA3HOCTEN, OMpENEeIAONINX IIPEICTABICHNS HYJIeBOM KPHUBU3HBI, MOXKHO
CTPOWTH pEINeHus THUNa Gerymei BOJHB (M B 9aCTHOCTH, COMMTOHHBIE perenus) muddepen-
MUATBHBIX YPAaBHEHUN C 9aCTHBIMH MPOU3BOAHBIMEU. B cTaThe mpuBeIeHBI TPUMEDPHI TOCTPOE-
HUST COJIMTOHOB ypaBHenwit cunyc-lopaona n Kopresera— ne @pusa. 3akI0unTeIbHBIN PA3Ies
TTOCBAIIEH CPABHEHUIO MPEJIOKEHHOTO METOZa TOCTPOEHUS COJTMTOHOB C METOJOM 0DpaTHOIt
3ama9n paccesHusg. B pabore cucTeMaTwWYecKuW UCIIOIb3YeTCsS WHBAPUAHTHBIN aHATUTHIECKUN
meron Kaprana—Jlanresa.

KiroueBble cJji0Ba: CBA3HOCTH B IVIABHOM PACCIOEHUU; CBA3HOCTH B aCCONMMUPOBAHHOM
PAaCCI0eHNM; CBI3HOCTD, OTIPEIEISIONAst IPeICTaBIeHNe HyIeBOM KpUBU3HbI; auddepeHmaib-
HOe ypaBHEHWe; COJIMTOHBI; 0TOOpakenns BakmymHma.

1. Cr[euna.anbIe CB4A3HOCTMU,
onpeagedadloiue rnmpejacraBJIEeHUA HyJIEBOﬁ KPUBU3HbI

1.1. duddepennuanbHo-reoMeTpuIecKne CTPYKTYPhl, O KOTOPBIX HIET Pedb B HA-
crosiieil craTbe, acCONUUPOBAHBI ¢ TuddepeHINATbHBIME YPABHEHHAMN C YACTHBIME
MPOW3BOAHBIMK 2-T0 W 3-TO TIOPSZIKOB C HEM3BECTHON (DyHKIMeH z JBYX apryMeHTOB
xl, 22. B paboTe cucTeMaTHUeCKH HCTONL3YeTCs NHBAPUAHTHLIN aHATHTHIECKHl Me-
rox O. Kaprana—I.®. Jlanresa (cm. [1] win padorst camoro I.®@. Jlanresa [2-5]).

[epemennbie x', x?, z Mbl paccMaTpuBaeM Kak aJlalTUPOBAHHbBIE JOKAJIbHBIE KO-
opauHars! (2+1)-mMepHoro paccioenuss H obmiero tumna [6] ¢ 2-mepHoit 6a30ii (mpu 970M

x!, 2% aBadoTCA TOKATLHBIME KoopanHaTaMu Ha 6aze). [mapnbie mud depermmainabe

dbopmer MHOTOOGpasua H obozmaumm wepes w', w?, w2l (mpm stom w!, w? amaa-
10TCsA TaBHBIMEA Gopmamu Ha Gaze). O6osznaunm wepes x', z, pj,..j, (noe 4,7 = 1,2;
k=1,...,r) JoKaibHble KOOpAUHATHI B paccjaoenun J"H (paccioenue roJOHOMHBIX T~
crpyit ceuennit). HamomunM, 9ro pj,...;, CHMMETPHYHDLI IO HUZKHUM HHIeKcaM. s mo-
6oro cewenms ¢ C H, 3anamnoro ypasnenmem z = z (¢!, 2%), MOxKHO paccmaTpmpath
nopuarsle cedenus (nomugarusa) o C J"H, 3ajaHHble YPABHEHUAMEU 2 = 2 (acl, IQ);
Djrej = Zjroje (K=1,...,7). 3mech zj,...;, — UacTHbIC TIPOM3BOJHBIE HOPSAKA Kk
bynxmun z(x!, 2%) M0 cooTBETCTBYOMUM apryMeHTaM.

Juddepernuaabaoe ypaBHeHHE 2-T0 TMOPAIKA MBI PACCMATPUBAEM KaK THIIEPIIO-
BEPXHOCTL B MHOroobpazun J2H , 3a1aHHYI0 ypaBHEHHEM

F(xiazapjapkl):()' (1)

Ha noguartun o2 C J?H mpowmssombHoTO cedenuss o C H ypasnernne (1) mpuammaer
BUJ,
F(z', 2,25, 2z11) = 0. (1)
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CootBercTBeHHO, auddepeHnraaIbHOe ypaBHEHHE 3-T0 TOPSIKa — 9TO THUMEPIOBEPX-
HOCTh B MHOroobpasuu J°H , 3aanHas ypaBHeHTeM

G(z', 2,pj, pri, Pikt) = 0. (2)

Ha noguartun o® C J3H mpowmssombHOTO cedenuss o C H ypapuenne (2) mpuHEMaeT
BUJ,
G(z*, 2, 25, 211, Zjw) = 0. (2"

Pemenng z = z (xl, x2) 3aaHHOTO M dEPEHITNATHFHOTO YPABHEHUS — 3TO CEUCHTS
o C H, Ha MOAHATHSX KOTOPHIX YPABHEHWUE YIOBJIETBOPSAETCS TOKICCTBEHHO.

1.2. HamomuamMm, uto rmaBuble auddepeHnuanbube (GopMbl MHOT0OOpasmsa H

(bopmer w!, w2, wW?T!) yIOBIETBOPAIOT CTPYKTYPHBIM ypABHEHUAM

dw' = W A wj», dw*™ = Wi A w]2-+1 + WA wgﬁ

Dopmbl
j 241 i, 241
w, w ) w_j ) wjv w2+1 (3)
MpeICTaBaAIOT coboil crcTeMy CTPYKTYpHBIX dbopm paccaoerns RUH (paccioenme pe-
NepoB MEepBOro Nopsika). B mpormecce mpaBuabHOTO mpomokenus (cMm. 06 3Toil mporie-
aype B [4] ) BOBHUKAIOT CUMMETPUYHBIE [10 HUXKHUM MHIEKCAM (HOPMbI

241 i 241
Wik » Wik Wjo41, Watg o41- (4)

Ha cnenytorem sramne npomoKenns BOSHUKAT (hOPMbI

w?',gll, Wigpeeos

TAKXKe CHMMETPHUYHBIE 110 HUKHUM WHJIEKCAM.

®@opwmbl (3) u (4) B COBOKYIIHOCTH TIPEJICTABJSIOT COOOiT CUCTEMY CTPYKTYPHBIX (hOpM
paccioerns R2H (paccioenme perepoB BTOPOTO TOpPSAAKa). 3aMeTnm, 9To hopMbl w,
w2t w?;rljk ( k=1,...,7) OMHOBPEMEHHO SABJIAIOTCS TJIABHBIMU (DOPMAME B MHOIO-
obpasum r-ctpyit J H .

Hapszy ¢ wmHOrOOOpa3msiMu pemepoB MOXKHO pPacCMATPHUBATL HX  (PAKTOP-
MHOP00Opa3usi, U B 9aCTHOCTH:

e mMuoroobpaszme *R'H co cTpykTypHBIME dopMamu w', w1, w]2-+1, w, W wi,
e w = wj — w3;
e MuOro06pasme *R2H co crpykrypubIME dopMamu w’, w1, w?-“, Wit w, Wi,

wi.

Kasxmoe n3 mroroobpasmit *R'H u *R2H wmveeT cTpyKTypy I7IaBHOTO PACCIOCHHS.
Muoroo6pazne J'H sapiserca 6a30it paccaoenns *R'H, a J?H — 6a30ii paccioenus
*R2H . CrtpykTypHoii rpymmoii paccioennit J¥H (k = 1,2) asngerca rpymma SL(2)
(kax mpu k = 1, Tak u npu k = 2). opmbl w, w?, wi — cmoesbie popmbr B *RFH
(kak npu k = 1, tak u upu k = 2). Ilpu dukcanuu touku 6a3bi ciaoesbie GHOPMbI
MPEBPAIIAIOTCS B WHBAPUAHTHBIE CTPYKTYpPHBIE (hopMbI rpymibl SL(2).

Cpesn CBA3HOCTEH, 33TaHHBIX B TJIABHBIX paccaoennax *RFH (k = 1,2) , unsa-
PHAHTHBIM 00PA30M BbIIEJAIOTCH CNEYUAABHBLE C8A3HOCMU [T], TO ecThb CBA3HOCTH, Y
KOTOPBIX BCe KO3 MUIMEHTbI CBA3HOCTH, KpoMe KoddduimenTos npu w', w?, pasBub
mymo. O6o3HaunM Yepes U, wr, Ws HOPMBI CBAZHOCTH, COOTBETCTBYIONINE CICIHATh-
roit ceasmoctu B *RFH (k = 1,2). Oun ceasambl co cioesbiMu (GOpMaMi w, w?, wj
COOTHOIIEHUSMA

~ 1 2 ~2 2 2 1 2 2 ~1 1 11 12
W=wH+ 7w +7wT, W] = w] YW YW, Wy = Wy T YW YW’
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B cayuae k = 1 ko3 dunnenTsr CBA3HOCTH 3aBUCAT OT z°, 2, p;, a B caydae k = 2 —
oT xla %y Pj> DPkl-

PaccmarpuBas crenuanbnble ceasnoctn B *RFH | MoxHO BBIOpATL B KadecTse
r1aBHBIX (hOPM KOHTAKTHBIE (hOPMBI (HHBAPUAHTHOE OIpEe/eHrne KOHTAKTHBIX (hOpM
MOXKHO HaiiTn B [6]):

= dp; — pji, da", w?;:rl = dpji — pj dz’.

wh=dat, Wt =dz — p; dat, w?“

B stom ciydae w = w? = wi = 0. CrenoatesHo, TPH TaKOM BHIGOpPE NIaBHBIX (HOpM
GOPMBI CBAZHOCTH, COOTBETCTBYIONIAE CMENNUATLHON CBA3HOCTH, NMEIOT BUT

O =y dat + yo dz?, &f:ﬁldxl—i—vade, &%zvéldml—i—ﬁQde. (5)

3ameuanne 1. Eciu rnaBubie popubt Ha J™H — KOHTaKTHBIE, TO HHTErPATBHBIMA
MHOTOOOpasusamu cucteMbl [Idadda

241 _ 241 _ _
wT =0, wi ;=0 (k=1,...,7-1),
SIBJISTIOTCS MOHATEIE cevenust o C J"H cedennit 0 C H (4 TONLKO OHH).

CrpyKTypHbIE ypaBHEHUsI, KOTOPHIM YIOBIETBOPAIOT (hOPMBI (5), UMEIOT HA MOJHSI-
Tun J100oro cedenuns o C H cremyrommii Bu:

do =203 AND3 + Risda! A da?,
[ea [ea (e (e

dw? =

SRS
SRS

A@E+ R da! Ada?, (6)

dod =3 AN® + RbYiadat A da?.
(e o

S
Qe

Bnecs ©, Wi, W3 — dbopMbl W, W7, Wi, PACCMATPUBAEMbIC HA MOJHATHH CEYCHHS
[eg o [eg

o C H, a Ry, R%lg, Rbio — COOTBETCTBYIOIIME KOMIIOHEHThI TEH30PAa KPUBU3HBI,
o o (e

paccMaTpuBaeMble Ha nogHATHH cevenus o C H .

1.3. B gambmeifmeM MBI 6yIeM pacCMaTPUBATH CHENMAIbHBIE ceaAsHocmu 6 “REH,
onpedeasroujue npedcmasienui HYAe80T KPUBU3HL I HATIEPE]T 33 JaHHOTO YPABHEHUsT
(To ecTb CBA3HOCTH, Y KOTOPBIX (DOPMbI KPUBU3HBI O0PAIIAIOTCA B HYJIb HA DEIIeHUIX
YDABHEHUS ¥ TOJIBKO HA HUX ). 3aMETUM, YTO CBA3HOCTH, ONPE/IEJISIONINE [IPeICTABICHIs
HyJIeBOil KPUBU3HBI, MOTYT OBITh 33JaHBI TAKYKE B OTIHIHEIX 0T *R¥ H raBHBIX paccso-
ennsx naj 6aszoit J*H , HO CO CTPYKTYpPHOI rpynmoil G, KOTOpast SBJISIeTCS MOATPYIIIOi
rpymmbst SL(2).

[Ipupasuas mym0 K03)PUIIEHTH 512, 5%12, .51212, Bxoagume B ypasuenus (6),

[OJIYYINM CHCTEMY YPABHEHHil ¢ YACTHBIMU IPOU3BOIHBIMHE
2 1
Ri2 =0, Rii2=0, R392=0. (7)
o o (e

Ipu k = 1 ypasuenua (7) apngorca quddepeHnuaibHbIMU yPABHEHUAME 2-1'0 110-
panka. Ilpu k = 2 onm siByisgtoTcsi, BOOOIIE TOBOPs, YPABHEHUSAMHA 3-T'O TOPSIKA.

OueBnaHO, YTO B Ciaydae, KOTJa KaxKjaoe u3 ypasHenuii (7) MOKHO MOJIyYHUTH U3
samannoro auddepennnansaoro ypapuenuns (1) (mnm (2')) ymHOXKeHMeM o0enx da-
creil 3aJJaHHOTO YPABHEHUST HA MHOKHUTEb, PACCMATPUBAEMAsi CBA3HOCTDH OMPEILIsSTeT
npejicTaBIeHre HyJIeBON KpUBU3HbBL uid ypaBHenusd (1) (uam (2)).
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IIpumep 1. Crennannuas ca3uocTh B *RYH ¢ ko3 pHIIHeHTaMy CBAZHOCTH

= cos = : ——lsinz—1 ) ——lsinf—i—1
"= 9’ Y11 = B B 4171, Vo1 = B 5 4]717
*cosi 2 *lsinEJrl ! *lsinifl
Y2 = 5 Y12 = B 5 42727 Vo2 = 5 B 4172

ompeensieT IpeIcTaBIeHne Hy/1eBOi KPUBU3HDI 1 ypaBHeHnsa curayc-lopaona
Z19 = sin z.

B stom cnyuae

1 z 1 1 z 1
~2 4 P - 1 - s 2 - 2
Ol = -3 <81n2 + 2p1) dz” + 3 (Sln2 + 2212) dz”,
~ 1 1 1 1
w% =-3 (sing - §p1) da' + 3 (sing - 5]72) da®.

(212 —sin z) dat A da?,

(212 —sin z) dz' A dz?.
IIpumep 2. Crennannnas cBa3uocTh B *RZH ¢ K03 PHIHEHTAMI CBAZHOCTH

71:05 7%1:’2_65 7211:_17

Yo =—=2p1, Vip=—pu— (dc+22)(z—c), Y3, =4c+2z,

r7e ¢ = const, OnpejieNisgeT mpecTaBIeHne HyJIeBOil KPUBU3HBI g ypaBHeHus Kopre-

Bera— e @puza
ZQ+62~21+2111 =0.

B sTom cnyuae
O = —2p; da?,

0 = (z — c)da' — (p11 + (4 + 22) (2 — ¢)) da?,

W3 = —da' + (4c + 22) da?.
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2. Coawunronsl ypaBHenuii cuayc-I'opgona nu Kopresera— e ®@pusa
¥ CBSI3HOCTH, OIIPENeJIdioNiue MpeJ/ICTaBJIeHNus HYJeBOil KPUBU3HBI

B manbHeimeM MBI yCJIOBUMCS 0603Ha49aTh x' wepe3 x, a x? uepes t. Ilepemen-

HYI0 T OyaeM Ha3bIBaTh MPOCTPAHCTBEHHON TEpEMEHHOil, a { — BpeMeHeM.
Paccvorpum npobemy cyIimecTBoBaHUS AT 3aIaHHOTO AnddepeHITnaaIbHOr0 ypas-
wenus (1) (wim (2)) pemenus runa Geryineii BOJHbL, TO ecTh penienus Bujga z(x — kt),
rae k = const. B ocobernocTn nHTEpECceH Caydaii, KOorjaa perienne Tuma 6eryeit BOmTHbI
SIBJISIETCST COAUMOHOM, TO eCTh Cydaii, korga rpaduk dyukmn z(z) nveer hopmy Ko-
Jiokosta ubo nojoben rpaduky dbyuxmun arctgx (wam arcctgx).
Cupase/yinBa oueBHIHAS

Teopema. ITycmo cneyuasvhaa ceasnocms 6 *RFH | xosduyuenmor ceaznocmu
KOMopol He 3A6UCAM AGHO OM GP2YMEHRMOE T u L, onpedessem npedcmasieHue Hyae-
601 Kpususnv, das dannozo ypasuenus (1) (uau ypasnenus (2)) u ee cucmema gopm
CBAZHOCTIU, PACCMAMPUBAEMASL HA NOOHAMUAT NPOU3BOALHOZ0 cenenus (Mo ecmb cu-
cmema gopm ‘j:J’ g%, ?%), npu 3amene neuzeecmnoli gynryuu na z(x—kt) (2de z(x) —
Hexomopas naneped 3a0aHHas PYHKUUAL 001020 NEPEMENHO20 T) NPEEPAULAEMCH 6 ClU-
cmemy dopm ?, ?%, g%, komopas npu k = ko (2de ko — nexomopas durcuposanmas
NOCMOAHKGA)) YO0BAEMEOPAEM CIMPYKMYPHOLM YpasHeruam epynno, SL(2).

Tozda z(x — kot) aeasemcsa pewenuem muna bezywet 6oanv, ypasuenus (1) (uau
ypasuenua (2)) u ydosaemeopaem nauasvrnomy yeaosuo z(x,0) = z(x).

CnenoBarebHO, MOYKHO TIOCTPOUTH COJIUTOH 33 JaHHOTO MudDepeHITHaIbHOTO YPaB-
nenus (1) (wnm (2)), eciu OKaXKeTCs BO3MOXKHBIM IIOCTPOUTH CIEIUAILHYIO CBA3HOCTD,
ONPEJEAONLYI0 MPEJICTABICHNE HyIE€BOH KPUBU3HBI, [ KOTOPOil MOXKHO MOA00DATH
noxozasme GYHKIHUIO z(x) W KOHCTAHTY ko. 3aMeTuM, 9TO NPH 3TOM HE BO3HUKA-
eT HeOOXOIMMOCTH MPUBJIEYEHNsT KAKNX-TH00 (DU3NUeCKUX MOHATHI (TaKuX, HAPUMED,
KaK «JaHHbIe DACCEesTHUS] KBAHTOBOW YACTHIBI B TIOTEHITMAILHOM TOJIE ).

IIpumep 3. IlpuBegem mpuMep MOCTPOEHHUsT COMUTOHA ypaBHEHHUsS cHHyc-LopaoHa
Z19 = sin z TpM TIOMOIITY CBSI3HOCTH U3 MpUMepa 1 Mo 33JAHHOMY HAYATHLHOMY YCIOBUIO
z(x,0) = z(x) (KOTOpOE MBI TIOAOEPEM TIO3IHEE).

Dopwmbr g, g%, ?21 B 9TOM CJIy4ae UMEIOT B/

w = cosg (dz + dt),

_ 1 1 1 z k

Lg%: -3 (sm——i— 3 ') dz + 3 (sm§ — 521) dt,
— 1 1 1 k

cg% =-3 (smg - 52') dx + 3 (sm— + —2') dt

Ipu srom z = z(§), rme € =x — kt u 2’ =dz/d€.
O1u (HOPMBI YIOBIETBOPSIOT YPABHEHUSIM

do =252 N w3,

=) = =1 1. k " :

dot=wAws — smzd:c/\dtfi(z —sinz)dx A dt, (8)
~1 _S1 A7 L. k " :

dos =w3 ANw+ smzdx/\dt—l—E(Z —sin z) dx A dt.

Bnec 2" = d%z/de?.
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Ecnu nonoxuts k= —1, 10 cucrema (8) Oymer umers BUJL

=953 05},

(o8 g g

~2 _ S A2 1 " :
dot=wAwi+ 5(2 —sinz) dx A dt,
(o8 (o8 g

~1 =1, = 1 7 .
dos =waNw— 5(2 —sinz)dx Adt
(e (e (e

Bamernm, uro z(x) = darctge”* sABIASETCS OXHUM W3 DENIeHNH OOBIKHOBEHHOTO -
depeHnnaabHOTO YPABHEHUS 2-T0 MOPSIIKA

d?z

dx?

OueBuzno, 9To B caydae, Korga k = —1 u z(x) = 4arctge™*, cucrema (8) upespa-
[AETCs B CHCTEMY CTPYKTYDHBIX ypaBHeHWi rpymmbst SL(2).

Cnenorarensuo, z(x,t) = 4arctge”(*+!) gpngercs conMTOHOM ypaBHEHWs CHHYC-
Topnona.

= sin z.

IIpumep 4. IlpuBenem mpuMmep MOCTPOEHHSA COMUTOHA ypaBHeHms Koprepera-—
ne ®puza 2o + 62 - 21 + 2111 = 0 IpU TOMOTITM CBA3HOCTH M3 MPUMeEpa 2 MO 3aJaAHHOMY
HavajgbHOMY ycaoBuio z(x,0) = z(x) (KOTopoe MBI ToJ0epeM To3/IHee).

B srom ciyuae dhopmbr é, é%, §21 UMEIOT BT

w=—27dt,
Of=(z—c)dr+ (2" + (de+22)(2 — ¢)) dt,
O3 = —dx + (4c + 22) dt.

Ipu atom 2z = 2(§), rae € =x — kt, 2/ =dz/d¢, 2" = d?z/dE?.
91 (HOPMBI YIOBIETBOPSIOT YPABHEHUSIM

do =20t ND3,

g g (o8
dot =0 NDE— (2" +62- 2 — k2')dx A dt, (9)
g g e
dod =0iNnG.
g g g
Bnech 2" = d3z/dE3.
2c? .
Bamernm, 4o dhyHKIMA () = m SABJISIETCS OJHUM W3 PEIeHnii 0OBIKHOBEH-
ch?(cx

HOTO MU PepeHITnaIbHOTO yPABHEHNST 3-T0 TOPSIKA

A3z dz dz
— 4 6z— =42 =,
da3 + de ¢ dx
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u npu k = 4¢? mpeBpamaeTcst B CHCTEMY CTPYKTYPHBIX ypasHeHuit rpymmst SL(2).

CrenoBaresbHO,
2c?

ch?[e(z — 4ct))

ABJIIETCA COMMTOHOM ypaBHenust Kopresera— e @pusa.

z(x,t) =

3. Caassoctu Bskaynma u orobpakerans Bakayunga. CBasuoctu Jlakca.
3ameuyanune o mocTpoeHuu coJauToHa ypaBueHuss KopreBera— ne ®@pusa
MEeTO/I0M O0OpaTHOI 3a/ladM paccesdaHUs

3.1. ChenuajbHble CBA3HOCTH, TIPU MOMOIIU KOTOPHIX MOYKHO CTPOUTH COJTUTOH-
HBIE pernenus (CM. TEOpeMy W3 pasJ. 2, a TakyKe mpuMmepbl 3 u 4), — 970 CBA3HOCTH
B TJIABHBIX pacciaoenusax. Hapsmay co CBA3BHOCTAME B TJIABHBIX PACCIOCHUAX MbI Oyaem
PACCMATPUBATEH CBSI3HOCTH B ACCOMMMPOBAHHBIX paccroennsx. Cremnys [1], Mbr o6o3HA-
gaem cumBosiom P(B,G) raasuoe paccioenue ¢ 6a3oit B u crpykrypHoii rpynnoit G.
AcconuupoBaHHOE ¢ HUM PACCIOEHUE C THIOBLIM cj1oeM & (& — MpoCTpaHcTBO Tpe-
CTaBJieHWsi CTPYKTYpHOiT rpynmbl G) obosHauaem vepes S (P (B, G)).

Hamomuuwm (cm., Hanpumep, [1]), 9To CBA3HOCTH, 3a7aHHAs B TJIABHOM DACCIIOE-
unn P(B,G), mopoxaaer CBA3HOCTH B acconumpoBanHoM paccioennn (P(B,G)).
DOpMBI CBA3HOCTH gl(l, JLK,...=1,...,N = dimS), cooTBeTCTByIOIINE CBI3HOCTH
B S(P(B,G)), nmeor Buj

o =dy! — ¢l (v) -4,

3aecs @A — dopmet ceasnocru B P(B,G), (A, B,...=1,...,dimG), Koropas mopoz-
naer ceazuocts B S(P(B,R)). Kosbdummenter ¢4 = ¢4 (Y ... YY) yaosnersopstor
ToxkecTBam JIu:

L o€l

oy 60~ ayr €8 =€4Cho

rae Cﬁc — CTPYKTYPHbIE KOHCTAHTHI Tpymmbl JIn G .

®opumbl A yIOBIETBOPAIOT CTPYKTYPHBIM YPAaBHEHHAM

JiT — G5 A (_ 3 &A) _¢lgA
IV K AT
re 24 — GopMbI KPUBH3HLI, COOTBETCTBYIONIME CBA3ZHOCTH, 3aaannoil B P(B, G).
CBA3HOCTH B aCCONMUPOBAHHOM PACCIOCHUN (*RkH) MBI Ha3bIBAEM CBA3HOCTNBIO
Bokaynda xaacca k nna 3apannoro nuddepennuanbuoro ypasaenus (1) (wam (2)), eciu
OHa TIOPOYKIEHA CHeNHAIBLHON CBA3HOCTRIO B *RF H | onpeensiomei npeicTaBieHne ny-
JIeBOit KpuBu3HbI 11 ypasaenus (1) (uam (2)).
IIycrs él dbopmbl cBaznoctu Bakuynaa g nanaoro ypasuenus (1) (uiam (2)), pac-

cMmarpuBaeMble HaJl cedenuem o C H). OueBunno, uto cucrema ypasuenuii [Ipadda

61 =0 (10)

o

BIIOJIHE WHTETPUPYEMa B TOM ¥ TOJILKO B TOM CjIyuae, Korja cedenne o C H spiasercs
pemtenuem auddepennuanpuoro ypasuenus (1) (umum (2)).
Cucrema IIdadda (10) onpenensier orobpaxenue

H>o — % CS(*R'H), (11)

upu Koropom Jiroboe pemnenne o C H nuddepennuanpuoro ypasuenus (1) (wnu (2))
HePexXOmuT B cedenue Y C I (*RkH) , aBJigionieecs pemenuem cucrembl [Idadda (10)
o



I[IOCTPOEHUE COJINTOHOB YPABHEHUIAL. . . 79

npu 3amanaom o C H. Mbr naseiaem orobpakenue (11) omobpasicenuem Baxaynda
xaacca k, a cucremy (10) — cucmemoti ypasuenut [padda, onpedessroweti omobpaoice-
Hnue Baxaynda.

Ecmu dim S = 1, cucrema ypasuenuii [ldadda (10) cocrout u3 omHoro ypasue-
Hus. B ciydae, KOrga B KayecTBe TIABHBIX (hOpM BHIOpAHBI KOHTAKTHBIE (DOPMBI, 3TO
ypasuenue [Idadda sxBuBaIeHTHO CHCTEME ypaBHEHUIT C YACTHBIMU MPOU3BOIHBIMU,
KOTOPYIO Mbl Ha3biBaeM cucmemoti Baxaynda. IIpumepsr orobpazkennii Bakiaynma npu
yenosun dim S = 1 moxHO HaiiTH B [8].

3.2. Hapsany co cea3nocTsaMu BIkIyHIa B paccioeHusax ¢ 1-MEPHBIMU TUTIOBBIMUT
CJIOSIMU MOYKHO W3y4aTh CBA3HOCTH B3KJIyHIA B PACCIOEHUSX C 2-MEPHBIMHU THUIIOBBI-
Mu caosimu. MOYKHO, B 9aCTHOCTH, PACCMATPUBATH CBA3HOCTH BakIyHIA B paccjaoeHun
LY (*RkH) ,rae LY — 2-MepHOe BeKTOPHOE MPOCTPAHCTBO TIpecTaBieHns Tpy bl S L(2)
(ro ecrb HPOCTPAHCTBO BEKTOPOB 2-MEPHOrO SKBHIEHTPOAD(MUHHOIO HPOCTPAHCTBA).
YesoBumes Has3wBaThL ee  ceasnocmuio Jlakca kaacca k. Orobpaxkenue (11) B 31OM
caydae Oyaem Ha3bIBATL omobpastcenuem Jlakca.

B ciyuae, korga B kauecTBe IJIaBHBIX (hOPM BBIOPAHBI KOHTAKTHBIE (DOPMBI, CHCTE-
ma ypasuenwuii [Idbadda, onpenensiomas orobpaxkenne Jlakca, SKBUBaJIEHTHA CUCTEME
yPaBHEHHH ¢ 9aCTHBHIMH TPOM3BOJHLIMHU, KoTopas umeer (mpu z' = x, 2% =t) cremy-

FOIITUI BUJT
1
(Y1, = —=y1Y =434 Y2,
20' (e

A
=
\V)
&
8
|

1
=—HY!+ 37 1Y

1
(Yh, = fiszl —v3Y2,

1
(V)= —yRY" + 57 Y2,

Moxkmo yoemuThest, aTo ans ypasaerus Kopresera— e @pusa 2o +62-21 + 2111 =0
cucrema (12) sKBuUBaJIeHTHA CHCTEME

Yzx = (C - Z)ya

13
Y = 25y — (de+ 22)ya, (13)

M3BECTHON TOJT Ha3BaHMEM «Tapa Jlakcas.

Bameuanue 2. CpaBHUM NPEJIOKEHHBINA B pa3a. 2 (mpumMep 4) MeTO | OCTPOEHUS
comurona ypasHennst Kopresera— e ®pmsa ¢ MeTOmIOM OOpPATHON 3aJa9M pACCeSTHUS
[9, 10].

ITo cymecrBy Mero o6paTHOH 3ajadn paccesHusa — 3TO METOJ] NOCTPOEHUs COJIU-
TOHA TIPU TIOMOIIHM HE CBA3HOCTH, OMPEIETIONeil TpecTaRIeHne HyJeBOH KPUBU3HDI
(ompesenenHoit B rapHOM paccaoernn *R2H ), a casmoctu Jlakca (ompemenennoii B
ACCOTMMPOBAHHOM pacciaoenun LY (*RQH )) . DTOT METOJI, MPEeICTABISIET CODO CIOMK-
HYIO [IPOLEYPY, COCTOSAILYI0 U3 HECKOJbKUX TAOB (BKJII0Yasd, B 4ACTHOCTHU, DEIeHHe
uHTerpaabHoro ypasuenus enbdanna—Jlesurana—Mapuenko).

3ameTum, 9T0 B Caydae, KOTJa HaM M3BECTHO <«mpejcrasienue Jlakca jist ypaBHe-
unst Kopresera— e @pusas (To ecrh cucrema (13), sxkeupanentras cucreve (12)), vHam
OJHOBPEMEHHO W3BECTHA, CTIEINAIBLHAA CBA3HOCTD, OMPEIETAIONIAA TPEICTABICHNE HyIe-
BOIl KPUBU3HBI I 9TOr0 ypapHenus. Ce0BATEIbHO, MOXKHO TOCTPOUTH COJTUTOH TIPU
TOMOIITA 3TO# CBA3HOCTH, W HET HEOOXOAMMOCTH MPUMEHSTH METOJ OOpaTHOH 3amadun
paccesHusl.
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Summary

A.K. Rybnikov. Creation of Solitons for Sine-Gordon and Korteweg —de Vries Equations
by Means of Connections Defining the Representations of Zero Curvature.

It is possible to create traveling wave type solutions (and in particular soliton solutions)
of partial differential equations by means of connections defining the representations of zero
curvature. In this paper we create the solitons of the sine-Gordon equation and the Korteweg —
de Vries equation. In the final section we compare the proposed method for soliton creation with
the inverse scattering method. We systematically use the Cartan —Laptev invariant analytic
method in the work.

Key words: connection in principal bundle, connection in associated bundle, connection
defining the representation of zero curvature, differential equation, solitons, Backlund maps.
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