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1 • ~HHaMHKa penRTHBHCTCKOA CTpyH~ B reoMeTpH4eCKOM nOAXOAe 
OnHCWBaeTCR ypaeHeHHRMH raycca, neTepcoHa-KoAa~~H H PH44H, on
peAenR~~HMH BflOmeHHe MHHHMaflbHoro ABYMepHOrO MHOroo6pa3HR B 
nnOCKOe npocTpaHCTBO 6onbweA pa3MepHOCTH. 3TH ypaBHeHHR npeA
CTaBnR~T co6oA CHCTeMy HeflHHeAH~X AH$$epeH~HaflbHWX ypaBHeHHA 

B 4aCTHWX npOH3BOAHWX, npH4eM 4HCflO HeH3BeCTHWX ~YHK~HA 8 CHCTe
Me npeBOCXOAHT 4HCflO ypasHeHHA. C POCTOM pa3MepHOCTH 06DeMn~~e
ro npOCTpaHCTBa 3Ta pa3HH~a B03pacTaeT. npHPOAa TaKoA Heonpe
AeneHHOCTH ypasHeHHA BnomeHHR CBR3aHa C TeM, 4TO flOKaflbHWA penep 
Ha MHPOBOA nosepXHOCTH CTpyH~, norpymeHHOA B P+2-MepHoe nces
AOeBKflHAOBO npOCTpaHCTBO, onpeAefleH He OAH03Ha4HO, a flHWb C T04-
HOCTb~ AO npeo6pa30BaHHA H3 rpynnbl 80(1, 1) x SO(p) '1-5/ • ~HbiMH 

CflOBaMH, HOpMaflH K MHposoA noeepXHOCTH CTpyH~ MOmHO BW6HpaTb no

pa3HOMy. KpoMe Toro, cy~ecTsyeT e~e npoH3son B sw6ope napaMeTpos 
Ha MHPOBOA nosepXHOCTH CTpyHbl. ~CHO, 4TO ecnH KaKHM-nH60 o6pa30M 

BW6paTb HOpManH, TO 4HCflO HeH3BeCTHWX ¢YHK~HA, BXOAR~HX B CHCTe
My ypaBHeHHA raycca, neTepCOHa-KoAa~~H, PH44H,yMeHbWaeTCR. MomHo 
npeAnOnOmHTb,4TO $HKCa~HR BCeX p HOpManeA K MHpOBOA no8epXHOCTH 
CTPYHbl B P+2 -MepHOM npocTpaHCT8e npH8eAeT K TOMY, 4TO 4HCflO 
HeH3BeCTH~X $YHK~HA H 4HCflO ypaBHeHHA C08naAyT. 3aMe4aTeflbH~M 
C80ACT80M CHCTeMW ypasHeHHA raycca,neTepCOHa-KoAa~~H,PH44H AflR 

MHHHMaflbHOA no8epXHOCTH R8flReTCR TO, 4TO cy~eCT8yeT npOCTOA Cno

C06 nony4eHHR HX o6~ero peweHHR. 3TO peweHHe HaXOAHTCR C nOMO~b~ 
npeACTasneHHR OCHOBHWX BeKTOpOB MHp080A nosepXHOCTH CTPYHW 8 He
KOTOpOM cne~HaflbHOM 6a3HCe ' 6 '. CHCTeMW ypaBHeHHA, onHC~8a~~He 
AHHaMHKy CTpyHW 8 4- H 5-MepHOM npOCTpaHCT8e, nony4eHW H peweH~ 
8 pa6oTax / 7-91 • 

B AaHHoA pa6oTe nony4eHa cHcTeMa H3 5 AH¢¢epeH~HanbHWx ypa8-
HeHHA C nRTb~ HeH38eCTHbiMH $YHK~HRMH, OnHCbiBa~lllHMH MHp08Y~ no-
8epXHOCTb penRTH8HCTCKOA CTPYH~ B WeCTHMepHOM npOCTpaHCT8e-8pe
MeHH. npeAnaraeMwA cnoco6 nony4eHHR ypasHeHHA MomeT 6wTb Hcnonb-
3o8aH 8 Cfly4ae npOH380flbHO~ pa3MepHOCTH npOCTpaHCT8a-speMeHH. 

2. Ypa8HeHHR raycca' neTepcoHa-KoAa~~H H PH44H' OnHCbl8a~~He 
snomeHHe MHpo8oA noeepxHOCTH CTpyHbl 8 2+ P -MepHoe nce8AOe8KnH
A080 npocTpaHCTBO, HMe~T cneAY~lllHA BHA /1,B,7!: 
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p 
v - v + I (v v -· v v ) + 

raij; k ra!k;j p= 1 pr!k palj prlj puik /3/ 

+ g ern (brlfj balrnk _, br!£k balrnj) = 0 • 

r,Qe RiJk.f-.TeH30P KpVIBV13Hbl MVIP~Boi:i nosepxHoc:;TVI; ba!IJ -cVIMMeTpV14-

Hble no 1, J K03QJQJVII.(VIeHTbl BTOPOI-1 KBa,QpaTV14HOV1 QJOpMbl; Vrai i -aHTV1-

CV1MMeTpV14Hble no r , a K03QJQJVII.(V1eHTbl Kpy4eHV1fl; g£rn - MeTpV1Ka MVIpO

BOH nosepxHOCTVI. B ¢opMyna~ /1-3/ naTVIHCKVIe V1HAeKCW npo6era~T 
3Ha4eHV1fl 1 ,2; rpe4eCKV1e- 1,2, •••• ~. To4Ka c aanRToi:i 03Ha4aeT 

KOBapV~aHTHOe ,QV1QJQJepeHI.(V1pOBaHVIe OTHOCVITenbHO gik , 8 Ka4eCTBe He

VI3BeCTHWX QJYHKI.(VIH B CHCTeMe /1-3/ paccMaTpV1Ba~TCfl BenV14V1HW gik, 

b alij· , Vrali , SaBVICflll!VIe OT T04KVI Ha MV1pOBOH nosepXHOCTH, onpe

,QenfleMOi:i napoi:i napaMeTpos u1, u 2 • 

8 COOTBeTCTBVIH C ,QHHaMVIKOi:i C,TpyHbl BnOli<8HVIe MHPOBOi:i noeepXHO

CTVI OCYilleCTBnfleTCfl MV1HV1ManbHWM o6pa30M, npVI 3TOM YA06Ho sw6paTb 

KOHQJOpMHble KOOp,QV1HaTbl Ha nosepXHOCTV1: g 12 = 0, g 11 + g 22 = 0 

Tor,Qa ycnosV!e MVIHVIManbHOCTVI snomeHHfl npHHVIMaeT npocToi:i BHA: 

bal11 = bal22 ' a = 1,2, ••• , p., 

Tenepb KosapV1aHTHoe AVI¢¢epeHI.(VIposaHV1e B /2/ VI /3/ MOmHo aaMeHHTb 

Ha o6bi4Hoe, 4TO nerKo nposepVITb Bbi4VICneHVIeM. 

BMeCTO ¢YHKI.(Hi1 baliJ , vrali , g ik YA06Ho ss:cTH senVI4V1Hbl Aa, 

Ba, mra, ·nra , u B Ka4eCTBe HeH3BeCTHbiX ¢YHKI.(V1VI: 

Aa"' bal12+ bal11; Ba= bal12-bal11; g11 =-g22=u; 

n ra = vrai1 - vrui2 = -nar ; mra = vrai1 + vrui2 =-m 
ar 

" 

Y,Qo6Ho TaKme ssecTV1 BM~CTO nepeMeHHWX u1, u2, napaMeTpV13Y~IliV1X 

nosepXHOCTb' VI30TpOnHble napaMeTpbl a = u1 +U 2, f3 =· u 1_ u 2 • Y4VI

TWBafl, 4TO Ha nosepXHOCTVI BW6paHw KOHQJOpMHWe KOOPAVIHaTw, a TaK

me ycnoBV1e MVIHHManbHOC~VI snomeHVIfl VI CVIMMeTpV1H senH4VIHW bal~ , 

aanHWeM CVICTeMy /1-3/ B BH,Qe 
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R
1212

= 2u(lnu) a = I A B , /4/ 
,atJ T= 1 r r 

2Aa,f3 

n ra,a 

-A, nra ' 2B a a = -·Br m ra ' 
' 

r,a = 1,2, ••• ,p, 
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2 p= 1 rp pa rp pu -· mra,f3 
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r,Qe VIH,QeKc nocne aanRToA 03Ha4aeT o6w4Hoe AVI¢¢epeHI.lHPOBaHVIe no · 

COOTB8TCTBY~Ili8H nepeMeHHOH. CHCTeMa /4-6/ 3KBHBaneHTHa CVICTeMe 

/1-3/, HO BWinfl,QVIT 3Ha4VITenbHO np0111e. BamHO OTM8TV1Tb, 4TO 4V1CnO 

HeVI3BeCTHbiX QJYHKI.(VIi1 B CVICTeMe /4.,.6/ npeBbiWaeT 4HCno ypaBH8HV1H, 

ecnVI p > 1. , 
YpaeHeHHR /5/ VIMe~T ABa VIHTerpana. ,f.\eAcTBV1TenbHO, YMHomaR 

paBeHCTBa /5/ Ha·~d V1 Ba COOTBeTCTBeHHO 'VI 'CYMMYIPYfl no a, Haxo

,QVIM c y4eTOM aHTVICHMMeTpHVI nra• IDra : 

p 2 
= 0, (~B 2 ) =0 (.I A a) f3 

a=! ' a= 1 a ,a 

VlnH 

p 
2 

p 

I A2 
= a (a), I B

2 
= b 2(f3), 171 a= 1 U a= 1 a 

I,Qe a(a) V1 b(f3 )-npOV13BOnb Hble QJYHKI.(HH. 

[.\nR ,QanbHeAwero npeo6pa3oBaHVIR CVICTeMbl /4-6/ YA06Ho 3a,QaTb 

HanpasneHV1e HeKOTOpbiX HOpManeA K MVIpOBOH nosepXHOCTVI, noCKOJlbKY 

nonomeHV!e HOpManeA He QJHKCHposaHo, ecn1o1 p > 1 . B 3TOM cny4ae 

nepBble ABe HOpManH 17~ 1o1 17~ YA06Ho Bbl6paTb, cor nacHo 181 , napan-

nenbHbiMH BeKTOpaM X~ll V1 X~2 COOTBeTCTBeHHO.B acHMnTOTH4eCKV1X 

KOOP,QVIHaTaX Ha MVIPOBOH nosepxHOCTVI, 3a,QaBaeMbiX ypaBH8HV1flMV1 

(x ; 11 ± x; 12 ) 2 = - q 2 ; 

r,Qe q- KOHCTaHTa 1 npOV13BOnbHble ¢YHKI.(V1H, BXOARil!He B /7/,QJHKCHpy

~TCI1: a(a) = b({3) = q /6/ • np1o1 3TOM o6pa111a~TCR B HYilb BCe K03QJQJW 

I.(V18HTbl BTOpOH KBa,QpaT,H4HOH QJODI:Ibl, KpOM!=! ,QByX: b1ill~ 0, bi!ufO.' 

3To 03Ha4aeT, 4TO seKTOpbl Aa 1o1 Ba cTaHoBRTCfl ABYXKOMnoHeHTHbiMH: 

A ci = (A 1 , A 2, 0, ••• , 0), B a= (-·A 1, A2 , .0, ... , .. 0) • B CHJlY COOTHO-

weHI-11:1 /7 I KOMnoHeHTbl A1, A2 He RBnmoTcfl He3aBV1CV1MbiMvt. Y4TeM 3TO 

01 81 
RBHO, BBOAfl yron () 1 : A 1 ~ q cosT ,. A2 = q cosT . Tenepb ypaBHe-

HHR /5/ Ailfl u = 1,2 ,QaiOT n 12 =-81,f3, m12 = 8
1
a, a AI1fl a>2 

OHH HMe~T BH,Q ' 
tJ 8 8 . () 

n cos...::.l.. + n sin~ = 0, - m 
1 

cos.::.l. + m n- sm.;J.. = 0, a> 2. 
1a 2 2U 2 , a 2 r;,.~ 2 

3TH paseHcTea TOm,QeCTBeHHO YAOBJleTBOPfl~TcR, ecnVI 

. 81 
n = -n sm---

la a 2 ' 

81 
m la = musin2 , 

81 
n = n ·COB-· 

2U a 2 ' 

81 
m20 =rna cosT, a > 2. 
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3AeCb <l>YHKUI-11-1 na 1-1 rna BB6A6Hbl BMecTo n'ia 1-1 rn ia. TaKHM o6pa30M, 
ypaBH6HI-1B /5/ Tenepb nonHOCTb~ pa3peW6Hbl, npi-1 3TOM BMeCTO (jJyHK-' 

l.ll-1~ AO"' Ba' n ia ' rn i'a nOHBI-1Jli-1Cb A,.PYrHe c)>yHKUI-11-1: e 1 ' na' rna. 
OrpaHH4HMCH Aanee AnR npocToT~ cnyYaeM wecTHMepHoro o6beMnD

~ero npOCTpaHCTBa, TO 6CTb p = 4, Hawa uenb COCTOHT B TOM, 4T0-
6~ CB6CTH CHCT6My 141-16/ K nHTH ypaBH6HHRM AnH nHTI-1 HeH3BeCTH~X 
<l>YHKUI-1~. Y4i-1Tb1Ban, CBH3b BenH41-1H A a, B a c yr noM 01 1-1 npHHHMan so 

BHI-1MaHHe, 4TO n 12 =- 0 1,{3 , m 12 = 0 1, a , a TaK»<e nonb3YHCb (jJop
MynaMI-1 /8/, nocne PHAa rpoM03AKHX npeo6pa3oBaHH~ CHCTeMy /4/-/6/ 
npi-1B6A6M K cneAY~~eMy BHAY: 

2. u(lnu),af3 - -· q2. easel ' 

1 2o 2 
2 . () p "" -- sine (..::.:a_.+ l n rn ) ' 1

•al-' 2 1 ·u p=3,4 P P 

(n a sine 1). a "' - rn a e 1,{3 - ; -sine 1 
; .. .,.,, (] = 3,4, 

l n rn 
P = 3,4 p pa' 

(rndsin0 1 ) ,{3 =-nat} l,a ~-~·Sin(\ -2 ,{llpnpa' 
p-3,4 

a -= 3, 4. 

191 

/10/ 

1111 

/12/ 

3A6Cb ypaBH6HI-1e /91 nony46HO H3 14/; /101 C116AY6T H3 16/ npM 

r = 1, a = 2. YpasHeHMH /11/ nony4aDTCB H3 16!, Kor.aa r "= i - 1,2, 
a = 3, 4. HaKoHeu, 161 a cny4ae r = 3, a = 4 CBOAHTCR K I 121. 
HeTPYAHO BMA6Tb, 4TO C6Mb ypaBH6HHi1 19/-1121 COAepmaT BOC6Mb 
H6H3B6CTHbiX (jJyHKUMi1: U , 0 1 , n 

3 
, ri4 , rn3 , rn

4 
, n34 , rn 34 

~anee npeo6paayeM ypaBH6HI-1R 111/. npoeKTHPYH Ka»<A06 1-13 HHX Ha 
se~TOPbJ na sin0

1 
H rna sinO 1 ,nony4HM 

1 < . 0 ~ 2 -sm 1 . ""n 6 2 a=3,4 ,a 

..l (sine 1 . 2 rn! ) f3 
2 a= 3,4 ' 

= - e 1 f3 2 na rn a ' 
' a= 3,4 

e l n m 
l,a a= 3 ,4 a a 

0TC~Aa BHAHO, 4TO Tenepb YA06Ho BM6CTO (jJyHKUHi1 na, rna BB6CTJ.1 4e
Tblpe ¢yHKUMH n , rn , .;., , x 

n 3 = ncos.;.,, n 4 =nsinf, rn 3 =rncosx, rn 4 =rnsinx 113/ 

4 

·J 
" 

} 

----------------~-------------. .................................. .a .. ~ .......... , 

Torga npef{biAY~Me c)>opMyn&l aanMC·bJBa~TCR TaK: 

(n • sin 0 ) 
1 ,a = -0 P rn cos(f- X), 

1,1-' 

(m • sine 1 ) , f3 -8 n cos(f -x). 1,a 
/141 

C noMOU1biO 3TH X ypasHeHl1Ci M3 I 11 I Tenepb ner'Ko Bblpa3HTb n 
34 

H rn
34

: 

n =-2[x +11 • ..!!... .• sin(f-x)],rn =-2[f -·e !!!...sin(f-x)]. 
34 ,{3 1,a rn sine 1 34 ,a 1,{3 n sine 1 

E~e pas npHMeHMB ypasHeHMe 11~1, 3THM paseHcTBaM MO»<HO npHAaTb 
1-1 TaKOi1 BHA: 

n 34 =-21 x,f3 -tg(f-x) ln(rn· sine 
1

) ,{3 I, 
/151 

m34 =-2l'Pa + tg(f-x)(ln(n·sintJ
1

)] ! . 
' ,a 

HTaK, BMecTo 4eT~pex ypasHeHMi1 111/ MMeeM 4eT~pe ypasHeHMR 

1141 H 115/. 0TM6TI-1M, 4TO 4HC110 H61-1386CTH~X ¢YHKUHi1 B HHX yMeHb-
~ ' UJHJlOCb Ha 6AHHHUY H CpaBHRllOCb C 4v1CilOM ypaBH6HHH, nOTOMy 4TO BO 

BCe (jJOpMyllbl BMeCTO ¢YHKUHi1 t/r H )( BXOAHT MX pa3HOCTb 8 
2 

= 1/J -)( • 
noACTaBnRR <!JOpMyn~ 113/ B 1101, 1151 B 1121, 3anHC~BaeM OKOH-
4aTeilbHO CHCTeMy 191-1121 8 Cil6AY~~eM BHAe: 

(ln u) af3 
' 

11 t,af3 

2 
.S.....cose

1 
, 

2u 

1 q2 
--sin(Jl [2-· + n· m· case 2]' 
4 u 

o2,af3 = -ltgtJ2.[1n(n sin01)J,a 1,{3 -ltg@2[1n(rn sin01)J,f3 l,a-

..!._ n•rn•COS 0 · sinO 
4 1 2 .' 

(n · sin0
1

) ,a -= -0 P • rn · cosO 1,1-' 2' (rn· sinO ) P =- n· 0 . cosO 
1 •1-' 1,a 2 ' 
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rAe HeH3BeCTHbiMVI ¢lYHK1..1HfiMH fiB!lfiiOTCfl U , 81 , 8 2 , n , m 4 06111ee pe
weHHe AaHHOA CHCTeMM, 3aBHCfl!llee OT 8 npOV13B011bHMX ¢YHK1..1HH OA
HOH nepeMeHHoA, Mo>KeT 6b1Tb nocTpoeHo T04HO TaK >Ke, KaK sTo 6bi110 
CAe!laHO B /8,9/ A11fl aHanorH4HbiX CHCTeM ypasHeHHH MeHbWeA pa3Mep
HOCTH, 
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4. TeopeTH4eCKaR ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaA cneKTpocKonHA H paAHOXHMHA 

7. ~3HKa TAMenwx HOHOB 

8. KPHoreHHKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWx 
A8HHWX 

11. Bw4McnHTenbHaA MaTeMaTMKa M TexHMKa 

12. XMMMit 

13. TexHMKa ~3H4ecKoro 3K,cnepHMeHTa 

1~. HccneAoaaHMA TBePAWX Ten H *HAKOCTeH 
AAepHWMH MeTOA8MH 

15. 3KcnepMMeHTanbHa" ~3MKa AAePHWX pea~HH 
npM HM3KMX 3HeprHitX 

16. Ao3MMeTPM" H ~3HKa 3a~Tw 

17. TeopHA K0HAeHCMPOB8HHOrO COCTORHMA 

18. Hcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
.YHA8MeHTanbHWX ·~3H4eCKHX MCCneAQB8HHH 
8 CMe*HWX oonaCTitX H8YKH H TeXHMKH 

19. 6HOCIIH3HKa 

~ 

6ap6awoa 6.H., KowKapoa A.n., HecTepeHKO B. B. 
YpaaHeHHA ano*eHHA MHpOaOH noaepXHOCTH penATHaHCTCKOH CTPYHW 
a MHOrOMepHWe npocTpaHCTaa 

P2-82-647 

YpaaHeHHA raycca-neTepCOHa-KoAa~~H-PH44H AnA MHpoaoH noaepXHOCTH CTPYHW 
/MHHHManbHOH noaepXHOCTH/ a 6-MepHOM nceaAOeaKnHAOaOM npocTpaHCTae C CHrHa
TypoH MeTpHKH HHHKOaCKOrO caeAeHW K CHCTeMe OATH HenHHeHHWX ypaaHeHHH a 4aCT 
HWX npOH3aOAHWX Ha OATb CKanApHWX ~YHK~HH OT Aayx He3aaHCHMWX nepeMeHHWX, 
8 3TOH CHCTeMe TPH ypaaHeHHA aTOporo nOPAAKa H Aaa - nepaoro, nony4eHHaA 
CHCTeMa ypaaHeHHH AOOYCKaeT nocTpoeHHe ~ero peweHHA a AaHOM aHAe. 

Pa6oTa awnonHeHa a fla6opaTopHH TeopeTH4eCKOH ~H3HKH OH~H. 

C~eHHe 06~HHeHHOro HHCTHTyTa AAePHWX HccneAoaaHHH. AY6Ha 1982 

Barbashov B.H., Koshkarov A.L., Nesterenko V.V. P2-82-647 
The Embedding Equations for the Relativistic String World Sheet 
in the Many-Dimensional Spaces 

The Gauss-Godazzi-Ricci equations which describe t he wo rl d sheet of the 
relativistic string (two- dimensional minimal surface) in the six-dimensional 
pseudo-Euc lidean space with the Hinkowski signa t ure of the metric, a re re
duced t o the system of five non I inear pa rtial d i f fe ren t ial equa t ions for five 
scala r f uncti ons of two independent variab les. In this system t here are 
three second o rder equati ons and t wo fi rst order ones. The genera l so lut ion 
of t hese equa ti ons can be constructed in an expl ic it fo rm . 

The invest igation has been per formed a t the Labo ra t ory of Theoretical 
Phys ics, JINR. 
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