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1. BBEAEHlt1E 

B nocnegHee apeMR a n~TepaType paCCMaTp~BaeTCR MOg~$~~~po

BaHHaR Mogenb penRT~BHcTCKO~ CTPYH~ - TaK Ha3~BaeMaR CTpYHa 
c meCTKOCTblO 11-101. Ae~CTB~e 3TO~ Mogenlt1 conepxur nonoruurreru.
H~~ no cpaBHeH~1O co CTPYHO~ HaM6y - rOTO 4neH, nponOp~lt10Hanb

H~~ BHeWHe~ Kplt1B~3He Mlt1POBO~ nOBepXHOCTH CTPYH~. $lt13lt14eCKlt1 
pons 3TO~ A06aBKlt1 npORBnReTCR B TOM, 4TO sxnan B Ha6nlOgaeMble 
Ben~4lt1H~ TaKlt1X M~pOB~X n6BepXHOCTe~ CTpYH~, KOTop~e Clt1nbHO 
11V13MRTbl", non aanae r ca 11.6.91 . B eBKnHgoBoM Baplt1aHTe 3Ta MO

genb paCCMaTp~BanaCb paHee B CTaT~CTlt14eCKO~ $lt13lt1Ke nplt1 lt1Ccne
AOBaH~~ 6lt10nOrlt14eCKlt1X MeM6paH H Mlt1Kp03MynbClt1~ /7-91. B paõo
r ax 12-41 ~ccnegoBan~cb peuieuaa KnaCC~4eCKHX ypaBHeHlt1~ gBlt1me
Hlt1R B MOAenlt1 penRT~8lt1CTCKO~ CTPYH~ c meCTKOCTblO, ~x cTa6~nb

HOCTb lt1 CBO~CTBa COOTBeTCTBYIOlqHX r paex'ropaü Penxe . 6bln 'paCC41-1
TaH CTaT~4eCKlt1~ MemKBapKOBbl~ nor eauaan B 3TO~ Mogenl-1 / 5 / • Cne
gyeT OTMeTlt1Tb, 4TO cnaraeM~e, 3aBHCfI~lt1e OT BHeWHe~ Kplt1Blt13H~ 

Mlt1POBO~ nOBepxHocT~ CTPYH~, MorYT B03HI-1KHYTb B 3$$eKTlt1BHOM 
ge~cTB~lt1 cynepcTpYH~ nocn~ $YHK~~OHanbHoro I-1HTerplt1poaaHHfI no 
$epMlt10HHWM nepeMeHH~M/I0/. 

Uenb gaHHo~ pa60T~ - nOCTpOeHlt1e raMlt1nbTOHOBa $opManlt13Ma 
B Mogen~ CTPYHbl c meCTKoCTblO. 3TO MomeT cnymlt1Tb OCHOBO~ gnfl 
nocnegYIO~ero KaHOHI-14eCKOro KBaHTOBaHI-1R gaHHo~ Mogenlt1. ~MeHHo 

TaKoe KBaHTOBaHlt1e f1BnReTCR 3gecb npegn04T~TenbH~M, TaK Ka~ 

B 3TO~ Mogenl-1, KaK ~ BO BCflKO~ noneBO~ TeOplt1lt1 c B~CWI-1~1-1 npoV13
BOAHbIM~, lt1MeeT MeCTO ~3BeCTHaR TpygHOCTb, nopoxnaeraaa nonon
Hlt1TenbHbIMlt1 ",QYXOBHbIM~11 COCTORHlt1f1MI-1 c OTplt114aTenbHO~ HOpMO~ 111/. 

KaK cneACTBlt1e 3Toro 3gecb B03MomHO HapyweHlt1e YH~TapHOCTlt1. 

nnaH ~3nOmeHI-1R cnegylO~~~. Bo BTOpOM pa3gene c nOMO~blO Me-, 
Toga OCTporpagcKoro / 121 nonY4eH~ ypaBHeHI-1f1 gBlt1meHI-1R B raMl-1n~

TOHOBO~ $opMe gnfl He8blpo)l(geHHo~ noneaoã r eopaa . B rpe r seu pa3
gene BBOARTCR CK06K~ Ilyaccoua lt1 06 cymg a'tOT Cfi yg06Hble cnocoõu 
~x BbI4lt1CneHlt1f1. B 4eTBepTOM paanene noc r poea raMl-1nbTOHOB $op
Man~3M AnR Mogen~ penflTlt1BHCTCKO~ CTPYH~ c meCTKOCTblO. MeTogoM 
A~paKa Ha~geH nonH~~ Ha60p cBfl3e~, nOCTpoeH KaHOHlt14eCK~~ ra
Mlt1nbTOH~aH. AOKa3aHo, 4TO ace CBfl3lt1 B TeOp1-11-1 f1BnfllOTCfI CBfl3f1MI-1 
nepBoro poga. np~ 3TOM cy~ecTBeHHO lt1CnOnb3YIOTCfI pe3ynbTaTbl, 

B / 14 1 nonY4eHHwe no 06~e~ TeOplt1V1 Clt1HrynRpH~x narpaH>f<l-1aHOB 
c BWCWHMH npO~3BogH~M~. B 3a~nI04eH~~ KpaTKO 06cymgalOTcfI Te 

9t:n.(:~"l1t íi ••.l..iií i;liCTHTyr 

9lll"-:J#j!MX C:I\~~' "~~lWn~H~~
"to. J ... ~ 
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Bonpoc~ B AaHHO~ 3aAa4e, KOTOp~e Tpe6Y~T AanbHe~WerO ~CCneAOBa

H~~. B Hp~nOmeH~~ AOKa3aH~ TOmAeCTBa HeTep B' TeOp~~ CTpYH~ 

c meCTKOCTb~, 06cymAaeTc~ CB~3b MemAY napaMeTp~4eCK~M TeH30
pOM 3Hepr~~-~Mnynbca ~ nnOTHOCTb~ KaHOH~4eCKOrO raM~nbTOH~aHa 

B TeOp~~ C. c~Hryn~pH~M narpaHm~aHOM BTOpOrO nOpRAKa. B CaMOM 
06~eM B~Ae nOKa3aHO 06pa~eH~e 3TOrO TeH30pa B HOnb B c~ny na
paMeTp~3a4~oHHo~ ~HBap~aHTHOCT~ Ae~CTB~~. B pa60Te / 31 nYTeM 
rpOM03AK~X B~4~CneH~~ 3TO 6~no npOAeMOHCTp~pOBaHO B TeOp~~ 

CTpYH~ c meCTKOCTb~ B cneu~anbHO~ OpTOrOHanbHO~ napaMeTp~3a

4~~ M~pOBO~ nOBepXHOCT~ CTPYH~. 

2.	 rAM~nbTOHOB <l>OPMAAI-13M B HEOC06E'HH0l1 nODEBOl1
 
TEOP~1-1 C BWCW~M~ np0I-13BO~HWMI-1
 

B 3TOM pa3Aene, ~cnonb3Y~ MeTOA OCTporpaAcKoro / 12 /,noKameM, 

KaK ocy~ecTBn~eTC~ nepeXOA OT ypaBHeH~~ AB~meH~~ 3~nepa - Da
rpaHma K ypaBHeH~~M 8 raMHnbTOHOBO~ <l>opMe B CnY4ae HeB~po~AeH
H~X nOneB~X narpaHm~aHOB CO BTOp~M~ npO~3BOAH~M~ IT.e. B cny
4ae Heoc06eHHO~ nOneBO~ TeopH~/. 

npeAnOnOm~M, 4TO narpaHm~aH f 3aB~C~T OT noneB~X <l>YHKU~~ 
x~("a) ~ OT ~x nepB~X ~ BTOp~X npO~3BOAH~X 

12.11f. =f(xJ.L.x~,l ,X~,lj ), 

rne xJ.L = x~(r, 0') - norieaas <l>YHKU~~, 3aAaHHa~ B 2-MepHoM npo-
CTpaHCTBe uO= r ul = (J , -00 < r < +00, a l S (J "S. U 2' 1.1. = 

= O, 1 ,,2, ••• D -1. BBeAeM cneAy~~~e 0603Ha4eHI'I~ An~ 4aCTHblX 
npO~3BOAHbIX : 

axlJ.	 ax,.,. 
, i, j "" O ,1 ,X~,i='~' x~ .u == au i auj 

ax~ , Bx '" 
x~ = -r---, x~==-....--. ar	 au 
B npOCTpaHCTBe <l>YHKU~H x~(u) ~cnonb3yeTc~ MeTp~Ka c c~rHaTYPo~ 
g ~v = diag(+ ,- ,-, ••• ) • Taxue 0603Ha4eH~fl YA06Hbl Anfl paCCMOTpe-
H~~ CTPYHHO~ MOAen~. 

nó ,narpaHm~aHy f. ~TpO~TC~ <l>YHKu~oHan Ae~CTB~~ 

'2' u2 
S = J d 2U f. J d r J da f 12.21 

n r 1 (J f 

2 

YpaBHeH~R AB~meH~~ cneAY~T ~3 np~Hu~na Ha~MeHbwero Ae~cTB~~ 

as	 = O 12.3/ 
np~ ycnoB~~ 

ôxJ1(rl,u)=ô~J.l(ri,a)=O, i=1,'2, a • /2~.4/
1sa'S,a 2 

KpoMe 3Toro AonmH~ B~nonH~TbC~ ~ onpeAeneHH~e rpaH~4H~e ycnoB~~ 
np~ a = a 1 ~ a = 0'2' Mbl paccMoTp~M BHa4ane Ta« Ha3blBaeMble CBO
60AHble rpaH~4Hb'e ycnoaua , «or ooue xapaKTep~3Y~TC~ TeM, 4TO aa
pV1a,UV1~ ôxJ.L(r, a 1 ), 8~1.I.("a i) ~ 8x' 1.1. (r , ai ), i = 1 ,2 OCTa~T
CR nP0V1380nbH~M~. 1-13 /2.3/ cneAY~T ypaBHeH~~ 3~nepa - DarpaHma 

Df d af a af
L	 = - - - (--) + ( ) := O, 

tJ. axJ.L au 1 dX J.L , i au i'au J ax #l, iJ 
/2.5/ 

I.I.=O,l, .•. ,D-1. 

TaK KaK Ben~4~H~ X~ljC~MMeTP~4H~ no ~HAeKcaM i.J. TO M~ npeAno
nar aen , KaK 06b14HO, 4TO BO acex <l>0pMynax npoaasonaue no xJ.l , ij 
npa i f j YMHO}/{a~TC.R Ha 1/.2, a npu i '"" j Ha 1 115/ .. YpaBHeH~~ 
12.5/ MO}/{HO nepen~c~Tb Ta~: 

,as: -.1.- [as: _.!.-(~) _ ~(1!-)] 
dX Il ar ai tJ. ar ax' II 00: ai. ' Il 

/2.6/-~[~-~(~)] "" O , Il =0,1, ... 0-1,
da ax ' /1 da (]x "/1 

3Ta ypaBHeH~R AOn}/{Hbl 6blTb nononueuu cneAYIOl4~M~ cB060AHbIM~ rp a
HV14HWMV1 ycnoBVlRMVI: 

af aS: aS: af- ~( O, ........--- E: o = O ,
 
õx:" tJ.rJx' Il da	 ax ' /1 • ax "#l 

/2.6'a/
IJ.=O,l, ... D-1.a=a1'0'2' 

npV1 nepexOAe K raM~nbToHoBY on~caH~~ 0606~eHH~M~ KOOPA~HaTa
MVI 6YAeM C4V1TaTb nepeMeHH~e 

dxJ.L 
q 1 = X 1/ ' q2/1 = -,-- = x Il •	 /2.7/J.L ~ ar 
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Conp~meHHwe HM HMnynbcw saAa~TC~ ~opMynaMH/121 

à~ + i.-(A) + -l-(L) /2.8/
Pl/l aq~ ar aq~ aa a<it 

aS: /2.9/P2/l = - '.:. 
aqf.J.

1 

nnOTHocTb raMHnbToHHaHa H onpeAen~eTC~ TaK: 

/2.10/H = - Pl ~ - P2~ - s: = -P lq 2 - P 2q2 - s:. 

Cy~ecTBeHHO, '4TO H ~Bn~eTC~ ~YHK4He~ TonbKO KaHOHH4eCKHX nepe
MeHHWX 

H = H(q 111' q 'IJL' qí~ , q21l' Q2f.J.' P 111 ' P 211 ) • /2.11/ 

B 3TOM MomHO y6eAHTbC~, BbI4Hcn~~ AH~~epeH4Han B ~opMyne /2. 10/. 
PaccMoTpHM Heoco6eHHY~ noneBY~ TeopH~, An~ KOTOPO~ MaTpH4 a, 

COCTaBneHHa~ H~ BTOpWX npoH3BoAHWX narpaHmHaHa no 'x ll 

a2f /2.12/A ==----./.L1I ' ··11' •• v
iJx iJx 

- HeBblpomAeHHa~ det 1I AlI/:. o. B 3TOM criyuae aaene aaue cor.necno
 
/2.7/-/2.9/ nepeweuaue q l' q2 I P l' P 2 ~Bn~~TC~ HesaBHCHMbIMH.
 
BW4Hcn~~ AH~~epeH4Hanw ~opMyn /2.10/~/2.11/ H cpaBHHBa~ COOT

BeTCTBY~~He K03~$H4HeHTW, honY4HM 

aH af aH af aH af /2. 13/- =--,-, -,- =--.-, -,--=---, 
aq 1p. aq 1/.L aq' oq ~IL aq '~Il dq 'i.1l1IL 

aH af aH éJf /2. 14/
-- = -(Plll + -), -,-=--,-,
 
aq 2JL aq 211 dq2JL aq21l
 

aH /2. 15/ 
q 111 = q 2f.J. == 

aP't
 
aH
 /2. 16/q21l = - -,- 
ap~ 

C nOMO~b~ onpeAeneHH~ /2.8/, /2.9/, CooTHoweHH~ /2.13/-/2.16/ 
H ypaBHeHH~ 3~nepa - narpaHma /2.6/ HaXOAHM cneAY~~He ypaBHeHH~ 

aH a àJ{ a2 aH 
P1f.J. -- - -(--) +-- ) , /2.17/aqt ao &ti&,.2 aq "11 

1 

~ _ -L( ,éJJ< ).
P21l /2. 18/

aq u ao aq'IL
2 2 

YpaBHeHH~ /2.15/-/2.18/ npeACTaBnR~T c060~ raMHnbTOHOBW ypaB
HeHHR ABHmeHH~ B óaaoaox npOCTpaHCT8e. ~CnOJlb3Y~ onpenene-u-e 
BapHa4HoHHblX npOH3BOAHblX 

8H aH a aJ< a2 
aH- --(-) + -,-( i ) , /2. 191 

&11j.L aq 111 aa aq í
ll 

iJu2 aq i, 

8H aH a ( aH ; 
-=~--~, /2.20/ 

8q21l aq 211 au Oq21l 

8H aJ< --=- /2.21/ 
.8 p 111 àp lf.J. 

8H aJ< -- =- /2.22/ 
8p 11l ap 211 

raMHnbTOHOBW ypa8HeHH~ /2. 15/-/2.18/ MO~HO nepenHcaTb 

8H 8H 
q = --  q ---- 11l Ô 11' 211 Ô f.J. ' P1 P2 

/2.23/ 

,8H ôH 
P 1/l = -- , p ::::- 

8q 1 11 2/l 8 11
q2 

CB060AHble rpaHJ;14Hble ycnoaan B narpaH»ce80M <popMam1SMe /2. 6a/ 
c nOMO~b~ /2.13/, /2. 14/ 3anHC~Ba~TCR K8K 

aJ< -1-(~) - o ,
 
iJq, 11 ao éJq" 11
 

1 1 

/2.24/
aJ< aJ{ 

z o , =0, OlC01~u2' f.J. as: 0,1, ... ,D-1. 
aq 'f.J. aq" 11 

2 1 
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EcrH1 aunonaeuu rpaHIII4Hble ycnoaua /2.24/, TO aapuauwo raMlllnbTO
a;2 

HlllaHa H = r da J{ MO}/(HO npeAcTaBIIITb B cneAYlOUJ,eM BIIIAe: 
a 1 

a2 a2 8H 8H 8H ôH 
ôH = 8 r J{da'= f {--ôq + -ôq + --8p + -8p Ida. 

~ 111 ~ 21J. 8 111 ôp 21l
al a 1 o q 1J.L uq 211 P llJ. 21l 

nOMIIIMO cBo6oAH~X rpaHlII4H~x ycnoBIII~ /2.6a/,/2.24/ MO}/(HO pac
cMaTplllBaTb nepllloAIII4ecKllle rpaHlII4H~e ycnoBlllfl. B 3TOM cnY4ae no
neB~e nepeMeHH~e xll(rp) 11I IIIX npolll3BoAH~e C4111TalOTCfl nepllloAIII
4eCKIIIMIII. <t>YHK~lIIflMIII no nepeMeHHo~ a C nepuonon a2 - aI· 

CneAyeT oTMeTIIITb,	 4TO nnOTHOCTb raMlllnbTOHlllaHa /2.11/, pac, ' 2 
cMaTpIllBae~,.,afl KaK <t>YHt<4I11fl X • éJx IJ. VI a x 1/ co r naCHO /2.8/, /2.9/ 

v	 rC T04HOCTblO AO npolll3BoAHOIII IJ.no a coananae r C nnOTHOCTblO 3HeprVlIII, 
nocTpoeHHo~ C nOMO~blO KaHoHlII4e~Koro TeH30pa 3HeprVlIll-VlMnynbca 
/cM.nplllnO}/(eHllle/. 

3. CK06KH 'nYACCOHA 

<t>a30Boe npOCTpaHCTBO B paCCMaTpVlBaeMOM cnY4ae 3aAaeTCfl KOOP-
AIIIHaTaMIII za(a) ={qi~(a), ~it.L(a), i= 1,2, IJ. = 0,1, ... D- 1, 
a1$;a$; a 2

1, a= r, -2, ••• ,40. KaK 11I B cnyvae nlO6oilt He
npepusaoâ CIIICTeMbl, IIIHAeKC a, a 1 ~ o :s a2 IIIrpaer porus HOMepa 
KOOPAIIIHaT BMeCTe C IIIHAeKCOM a. Ha <t>a30BOM npOCTpaHCTBe 6YAeM 
paCCMaTplllBaTb ~YHK~lIIoHan~ 

a2 _ 

F (z] = f der 1 (a) ,	 1.3. '1 / 
U1 . 

nnOTHOCT b KOTOpblX	 j=(u) IIIMeeT BIIIA 
. . 
.~(o) =;= .1(z{a), z'(u), z"(a)).	 /3.2/ 

CKo6KIII nyaccoHa 3qAaAIIIM $OpMyno~/181 

(12 2 8F 80 /3.3/{F. ,O I "".r !, (.8F ~ ---)da.
 

u1 i!c 1 ~ (o ) 8q f.L (o ) Bq 1p. (o ) ôp t (u)

Ulo' iIL 1 

Bapllla~1010HHble npo~3BOAHble B /3.3/ onpenenaor ca 06blYHblM o6pa30M: 

~	 '. a2 8F 
8F[z] = F('z + 8z] - F[z] = J du-8z(a).	 /3.4/

Bz(u)a1 

6 

<t>opMyna /3.3/ flBnfleTCfl npflM~M o606~eHllleM Ha Henpep~BH~~ cny
4a~ CKo6oK nyaccoHa ~3 raMlllnbTOHOBO~ Teopllllll C KOHe4HbrM 4111cnOM 
CTeneHe~ cBo6oA~. 

6YAeM C4I11TaTb, 4TO Bce nepeMeHH~e z(u) YAOBneTBopfllOT ycno
BIllIO neplllOAVl4HOCTIII 

z(a ) = z(a ).	 /3.5/1 2 

3TOMY }/(e ycnoBlll1O AOn}/(H~ yAoBneTBopflTb 11I IIIX Bapllla~1II111 

Ôz (a 1) = ôz (a 2 ) .	 /3.6/ 

Hcnonb3Yfl rpaHVl4H~e ycnoBlllfl /3.5/, /3.6/, nerKO nOKa3aTb, 
4TO <t>opMyna /3.4/ 3KBIIIBaneHTHa cneAYIO~IIIM onpeAeneHlllflM Bapllla
41110HHblX npOVl3BOAHblX OT IIT04e4HblX <t>YHK~lIIoHanoB", T. e. <t>YHK4111~ 

8 z (a) 8 Z ' (o ) a 8 z " (a) à2 

= 8(u-a'), --- = -Cj(a -a'), == -,-8(a-a'),
õz(u') 8z(a ') õo ôz(a') au 2 /3.7/ 

B1(a) éJ1(a) ôz(u) a ~(u) Ôz ' (O') éJ~(C1) 8z"(a) 
+	 +-""- 8 z (a ') éJz (a) 8 z (o') az' (o) Ôz (a') õz:" (o) az (o ') 

/3.8/ 
. 2
 

a~f(u ) a1(a)

Ô(u-a') + , .!-8 «(1' _a') + ~ j=(u ) 1-a(a' - a '). 

az (a) õz.' (a) ao dz"(a) ao 2 

B TeopVlVl CTPYli~ C }/(eCTKOCTblO HaM nOTpe6yeTcfl B~4l11cneHllle 

cKo6oK nyaccoHa Me}/(AY CBfl3flMIII cneAy~ero BIIIAa: 

cP (a) "" cP (q(a) , q'(a), q"(a), p (~)) •	 /3.9/ 

C nOM~blO <t>opMyn /3.3/ 11I /3.8/ nonY4aeM 

acPe(a ') éJ4J1 (o)
I <P 1(a) , cPp, (a') I = [	 éJ4>l (a) á4J2(a ) ]8(0-0') + 

dp(er) êJq(O") . êJq(o) ap(u ') 

acPl(a) éJ<f>2(a') êJcP1(er) éJ4> (u') 
+[--_._--+ . 2 ] .5' (a - a') + /3.10/ 

dp(a): êJq'(o') . éJq'(a) éJp (o ') 

a4> 1(a) êJ4>2(a ')	 ac/J l(a) dcP2 (er.')] õ" (a _ a') • 
+ (	 

ap (a l. aq" (a')	 ê)q" (a) êJp(u') 

WTPVlX Y O-~YHK~VIVI C aprYMeHTOM a-a' 03Ha4aeT AIII<t><t>epeH4I11pOBa
HVle no o, 3AeCb M~ Bocnonb30BanlllCb cneAYIO~IIIMVI CBO~CTBaMIII 

Ô-<t>YHK~VlVI: 
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8(a - a') = S('a ' - a) _a_ S(a " - a) == - L 8 (u' - a') , KaK H B reopaa CTPYHbl HaM6y - fOTO /17/ , npennonaraer ca , 4TO , aa' aa g 00 = X2 > O, gll = x,e < O H g < O. Mw Hcnonb3yeM cnenyouryo 

i =1,2, 11 = O,1 , ... , D - 1, 0 
1 

5: a ~ O 
2 

• 

qtIL (a) = { q 1IL (o ) , H I , P111 (a) = IP1JL (a), H I , 

C fiOMO~b~ CKo6oK nyaccoHa raMHnbTOHOB~ ypaB~éHHR 
HO 3anHcaTb TaK: 

à2 
-8(a-a').aaaa

8(a' - a) 

/3.12/ 

/2.23/ Mom

-/3.11/ 

I
,'· 

~ . 
, ' 

'ti 

~3 /3.3/ H /3.7/ nonY4aeM cneAY~~He 

cOHa KaHOHH4eCKH~ nepeMeHHWX: 

{q1l1 (a), Pvj (a') I =-8 i j gllVô(a -a'), 

3Ha4eHHR An~cKo6oK nyac

{q/Li (o), qVj (a') I = {P lll (o), pVJ(a') I = O, /3.. 13/ 

i,j == 1,2, IL,V = 0,1, ... , D-1. g IlV = díag (1, -1 ,-1 ,.... I. 

4. fAM~nbTOHOBAA~HAM~KA 
PEn.s:JT~BHCTCKO~ CTPYHbI 

B TEOP~~ 
C ")f{ECTKOCTblO l l 

,lleHcTBHe B 3TOH MOAenH HMeeT BHA /11 

S = [d 2 u í (x/l,i ' XIl,ij ) = -y [d2 u V::g + a Id2 U v -:g ox ll [J x 
ll 

' 

rne xll(r ,o,..), 11 = O, 1, ... , D - 1 - KooPAHHaTbl CTPYHbl, /4. 1/ 

àxll ax 
g = det 11 g ij II < O " g lj = -,- _,_11_ - MeTpH4eCKHH TeH30p Ha MH

aui auJ 
pOBOH nOBepXHOC"fH CTPYHbl, i, j = O, 1, UO = r, ui =' a, O - one
paTOp nannaca ' ~en~TpaMH ~nR MeTpHKH g~;y ~ KOHCTaHTa c pa3
MepHocTb~ KBa~f>a\:ra Maccbl, a"" 6e3pa3MepHaR KOHCTaHT a, xapak're
pH3y~aR l)f(eCT/KOCT~" MHpqBOi:í noaepxaocru CTP~~b1. nepBbl~ 4neH 
B /4. 1/ npe,qcTq!3nReT' C060H; À~HçTBHe HaM6y - Foro , BTOPOH 4n'eH 
nponóP4 HoHaneH BHewHe~ KPHéH3H~~MHPOSOH nOBepXHOCT~ ÇtPYH~, KO
t opaa onpenenaer.ca B':bP~IMH npo~3áoAHblMH K09PAH~aT CTPYHbl/.~3/. 

, , 

J. 

11: .. 
8 

MeTpHKY B npOCTpaHCTBe MHHKoBcKoro~ = diag(1,-1 ,-1 , ... ).TJ llv 
YpaBHeHHR ABHmeHHR, cneAY~~He H3 AeHCTBHR /4. 1/, HMe~T BHA 

(- y + a o) o X Jl. (r .o ) == O, 11 = O, 1 ,..• , D - 1 . /4.2/ 

rAe 
, , 

ox ll = ~,' ~(V-:ggij~)xll 
V-g eJu 1 auJ 

1 a - lj àxlJ. 
+ -- -,-(V-g g ) -,'- /4.3/ 

V-g em 1 au j 

1 eJ (x x ' ) x ' IJ. - x '2x 11 à [ (x x ' ) ~ 11 - x ' 2 x '11 l l 
= -t-[ ------+-] +.-- . 
v~ ar v-::g Bo -i-« 

B OTnH4He OT CTPYHW HaM6y - rOTO, ypaBHeHHR /4.2/ Henb3R nHHea
pH30BaTb HHKaKHM B~6opOM KoopAHHaT Ha MHPOBOH nOBepXHOCTH CTpy
HbI. ,llnR npOCTOT~ M~ 6YAeM paCCMaTpHBaTb 3aMKHYTY~ CTPYHY, KorAa 
ee KooPAHHaTbl' nOA4HHeHbl "ycnoBHRM nepHOAH4HOCTH 

x 11 (r, a) = x 11 (r, 0+ 17), IJ. = 0,1 '""" t D - 1. /4.4/ 
MaTpH4a A,onpeAeneHHaR B /2.12/, B AaHHOM cnY4ae 3aAaeTCR 

<popMynoH 

2a x'2 f ll r, 
= -==- [Ix ~ x'v - x 2TJ Ilv ) + ] , /4.5/All v (V _g) 3 

rne E ='(xx') X'Il- x'2 XIl• TaK KaK fllxll c:: - g, E/L'x'lJ. = O, TO 
nerKO

Il 
y6eAHTbCR, 4TO MaTpH4a A HMeeT ABa co6CTBeHHWX BeKTopa 

c HyneBWM C06CTB~HHWM 3Ha4eHHeM i ll H x'~. PaHr 3TOH MaTpH4~ pa
BeH D - 2, cneAOBaTenbHO, B TeopHH AonmHW 6~Tb ABe nepBH4Hwe 
CBR3H /14/ . 

~cnonb3YR onpeAeneHHe /2.9/, nO~Y4aeM 

' ) 2 '2 2aí = ~ x ' 2 ox 11 ' g = ( q 1 q2 - q 1q 2 . /4.6/
P2/l = - ~. 11 V-.::g 

Y4HT~BaR ABa TomAeCTBa* 
;.1 

o x 11 ~ 11 o x
ll 

X' 11"" O /4.7/ ' 
1C: 

~~ ~ ''i; 

*3TH TOJK)J,eCTBa HBnHIOTCH CJleACTBHeM "BTOpOH Teop~MpI Hei-ep B -reo-. 
pHH CTpYHbI HaM6y - fOTO /17/ / CM. nplrnO:>KeHHe!. ':~ -. 

9 ':.', 
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~ /4.6h HaXOA~M nepB~4H~e CBH3~ 

2 
<Pl(a) = P2(a) X(17) = P q2(17) == O,	 /4.8/ HT == H + L r rr d a '\ 

" 
(r , o) cf; a ((1.) • /4.14/

a==l
2(a) 

o 

3TO np~BOA~T K cneAYIOU4~M ypaBHeH~HM:rP2(17) == P 2(a) x'(a) == P2(a) qí (a) = O , alSa~a2' /4.'9/ 

d cP (17)	 ePba 
4T06~ npeACTaB~Tb raM~nbTOH~aH B B~Ae ~YHK~~~ KaHOH~4eCK~X I --- == {<p (o ) , HTl "" O, a,b == 1,2. /4.15/

dr a nepene uaux , nonY4~M noneauoe COOTHoweH~e, n03BOnHIOU4ee ~CKnlO /
; i 4~Tb x~ ~3 H. B03BeAeH~e onpeAeneH~H /4.6/ B KBaApaT AaeT 
11 CKo6K~ Ilyaccoua t ... , ... I 6bln~ onpeneneuu HaM~ pauee / CM. paa

2	 l 

2 4a, 4 "	 Aen 3/. 3HaK ~b B ~opMyne /4.15/ 03Ha4aeT cna60e paBeHCTBO.
P =---x o x r ci x

2 g' ~	 BHa4ane B~4~cnHIOTCH CKo6K~ nyaccoHa, a nOTOM Y4~T~BaIOTCH ypaB
HeH~H CBH3e~ rP

b 
(o) = O, b == 1,2.

/4.10/ 
C nOMOU4blO ~opMyn~ /3.10/ nerKO y6eA~TbcH a TOM, 4TO nepB~4

4a 2 ,4 IJ. ij a2x~ 1 a - ij ax ~ 1 H~e CBH3~ /4.8/, /4.9/ HaXOAHTCH Me~AY co6o~ B ~HBonlO~~~ 
== - -x o x [g , + -- --(V-gg )--1. 

g au i au j V-::g au i au j 

np~MeHHH onHTb TO~AeCTBa /4.7/, HaXOA~M 

gv:g 2 X2 " 2(x x") . , 
p x, --A- P 2 - -- (p 2 x ) + (P2 x ).	 /4.11/

2 
2ax '.. x '2 x ' 2 

AHanor~4H~M nYTeM ~p~XOA~M K paBeHCTBY 

1" ~2 (x x") . , 
f 2 + -P2 x == - -- (P2 x 

N 

) + -- (P2 x ),	 /4.12/
2 2x'2 x'2 

rAe f 2 03Ha4aeT narpaH~eBY nnOTHOCTb AnH BToporo cnaraeMoro 
B /4.1/. nOAcTaBnHH /4.11/ B /2.10/ ~ Y4~T~BaH /4.12/, nonY4aeM 
OKOH4aTenbHoe Bwpa~eH~e AnH nnOTHOCT~ raM~nbTOH~aHa: 

vi -g (-g) P 2 +H = - p
1
q

2 
+ Y 'v' - g + 

4aq ,1" 
/4.13/, )q2 ql


2 2(q2 (P
+ - (p q") 
, 4 2 1 2q;)·
 

ql
 

nOM~MO nepB~4H~X CBH3e~ /4.8/, /4.9/ 8 Teop~~ ~MeIOT MecTO 
BTOp~4Hble CBH3l-1 Me~AY 'KaHOH~4eCK~M~ nepeMeHHblM~ qJ' Q2' Pl' P2 . 

BTOp~4Hble CBR3~ 6YAet1 ~CKaT b MeTOAOM A~paKa. (lo r peôyex , 

I 
{rPl(a),.<P1(0') J == (Q2(a)P 2 (a ' ) .- P2(a) q2(a')]8(17-a') = o, 

{ cPl (o), cP2(u') 1= -P2\c,) q'l(a' )8(a -a') !2 O , /4.16/' 

{ cP 2 (e ) , ep 2 (o ') I = O• 

Tpe6oBaH~e coxpaHeH~H nepB~4H~X CBR3e~ B npo~ecce 3BonlO~~~ 
np~BOA~T K BTOp~4RWM CBH3HM /14/: 

d'cPa (o) == {cP (0'), H TI == O, a = 1,2 . /4.171 
dr a 

Y4~TbIBaH /4. 16/, nony-rae a 

d <!Jl(a) °2 
{eP 1 (u) , H } == r dS{rP 

1 
(a ) , H(s)l ~ H(O') =ep (17)=0, /4.18/ 

dr 17 3 
2 

(J2

d~2(a) ~ {cP 2 (a ) , H I r da tcP2 (17) , H(s) I ~
 dr 

Ui 

, , , 2q2q í , "	 /4.191
~ - P lq 1 - P2 Q 2 - ~ 1 (17) + ---q;2 cP 2 (o) ~ - P l q 1 - P2 q 2
 

1
 

== cP4 (0-) = o. 

&1 

4T06~ nepB~4H~e CBH3~ coxpaHRn~Cb Ha TpaeKTop~HX B ~a30BOM Ir 
npO~3BOAHble </;'1 (o) ~ <P2(0) B /4. 19/ 04eB~AHO MO~HO nOnO>K~TbnpOCTpaHCTBe, r e aepapyenax nonHblM raM~nbTOH~aHOM	 

~.~I 

paBHblM~ HynlO B cnaõoa CMblcne. TaK\(IM o6pa30M, Mbl nonY4~n~ ABe 
BTOp~4HbIX CBH3~ ~ 3 (o) = O ~ cf; 4(U) = O .~ He 3a~~Kç~pOBan~ MHO

10 
IIII 
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m~Ten~ narpaHma B nOnHOM raM~nbTOH~aHe. 3TOr~ ~ CneAOBanO om~
,QaTb, TaK KaK nepB~4Hble CBfl3~ .:Pl(u) ~ cP2(a) HaXO,QflTCR Me}l{,QY co
60~ B HHBOn~~~~. COrnaCHO 06~e~ TeOp~H c~HrynflpH~x narpaHm~a
HOB c BbICW~M~ np01-13Bo,QHbIMI-1 /14/ raMl-1nbTOHOBblM CBfl3f1M 4J = O 

3 
~ 4J 4 =0. HeT COOTBeTCTBYIO~~X narpaHmeSblX CB.f13e~. 3TO 03Ha4aeT, 
4TO npl-1 nO,QCTaHOBKe B eba 1-1 ~4 onpeAeneHH~ /2.8/, /2.9/ M~ no
nY41-1M TO>I{AeCTBeHHO Honb. ,Qnfl eP3 3TO cnenyer 1-13 06pa~eHI-1f1 auep
rl-1~ B paCCMaTpI-1BaeMO~ TeOpl-1~ B HOnb B cl-1ny BTOpO~ TeOpeM~ HeTep 
/CM.npl-1J10meHlo1e/. ,j

H3 06~l-1x co06pameHH~ MOmHQ CAenaTb BWBOA O TOM, 4TO APyrl-1x 
raM~nbTOHOBWX CBfl3e~ B TeOpHIII CTPYHW C meCTKOCTb~ 60nbWe HeT. 

'I
Ecnlll 6~ raKHe raMl-1nbTOHOBW CBfl31-1 6~nl-1, TO I-1M 06f13aTenbHO AOnm
Hbl 6blnlll 6bl COOTBeTCTBOSaTb narpaHmeBbJ CBfl31-1, npeACTaBnfllOU.tllle 
c060~ ypaBHeHHfI ABl-1meHlllfI, He cOAepma~~e 4eTBepTWX npOIll3BOAH~X 
no r OT KOOPAI-1HaT CTPYHbl. Ho TaKIIIX ypaBHeHI-1~ B C~CTeMe /2.5/ 
HeT. ,Qe~cTBHTenbHo, narpaHmeBW CBR3K nonY4a~TCfI npoe~lIIpOBa

HllleM ypasHeHI-1~ 3~nepa 12.5/ Ha HyneB~e BeKTOpw MaTplll~W A,on
peAeneHHO~ B /4.5/. Ho B cHny 
~KH TO*AeCTBeHHO 06pa~alOTcR B 

Jler xo npo seoar s , 4TO CBfl3111 

{cP l (n ) , <P 3(u ' ){ :::: 8(0'-a') cP3(u) "" 0, 

BTOPO~ TeopeMW HeTep 3TI-1 npoeK

Honb /CM. ~opMynw /n.7//.
 
f/J (O') 11I cP (a ) - nepaor'o poria


1 2

{1>l(u) , cP (0" ) 1= õ(O'-a') 1> ;((1) ." O,
4

/4.20/ 
feb2(u) , <PS(u ' ) J =-ô(u-a')cI>4(u) ,..0, {<P (u ) , eP (CT ' ) J =0. 

2 4

OTC~Aa cpaay me crtenyer , 4TO 11I Bce CBfl31-1 cP (a) = O, i 
= 1 ,~ •• , 4 f1BnfllOTCfI CBfl3RMIII nepBoro pOAa. de~cTBHTenbHo, ecnH 
6~ 3TO 6~J10 He TaK, TO 3TO 03Ha4anO ~~, 4TO npOH3BOAH~e 

d<p~a)/d~a = 3, 4 He 06pa~a~TcR B cna60M CMwcne B Honb. Ho 3TO 
npOTHBope4HT OTCYTCTBI-1IO narpaHmeBWX cBR3e~.B AaHHO~ TeOpHI-1. 
npHBeAeHHwe paccym,QeH~f1 n03BonRIOT H36emaTb rpoMo~,QKHX B~4Hcne
HIII~ npVl onpe,QeneHIIII-1 CK060K Ilvaccoua I cP (o), eP (a') I, a, b:::: 3,4 /8( 

a b 

5. 3AKnlOYEHHE 

~f1 KaHOH~4eCKoro KBaHTOBaHlllfI AaHHO~ TeopHH He06xOAI-1MO no
AofipaTb 4 KanH6poB04HWX ycnoBlllfI. B Ka4eCTBe Aayx 11I3 HI-1X MOmHO 
B3~Tb YCnOB~f1 OPTOHopManbHO~ KanH6pOBKI-1 

)(1(0') =Q:+Qí 2
:::: x 2+ x , 2 = 0, X2(u)~q2q~ == xx'= O. 

-B TeOpl-1H cl-1HrynflpHwx narpaHm~aHOB BTOporo nopR,QKa 3TI-1 ycnoBI-1R 

f1BnR~TCR 04eBI-1AHO raMl-1nbTOHOBWMI-1. K COmaneHI-1~, 41-1CTO reOMeTpl-1
4eCKHe co06pameHI-1f1 He nOACKa3bIBa~T, KaK Hal-160nee YAOÕHO cneAY
eT Bw6paTb e~e ABa Kanl-16pOB04HWX ycnoBlllfI. 

41-1cno ~1-13H4eCKI-1X CTeneHe~ CB060A~ Ha Kam,qy~ T04KY (J B Teo
pl-1l-1 cTpyHbl c meCTKOCTb~ paBHO (40 - 8) /2 = 2(0 - 2).. 3TO BABa 
pa3a 60nbwe no cpaBHeHI-1~ c MOAenb~ HaM6y - fOTO/ 1? / . CpeAH AO
noru-arens aux c r eneueü CB060Abl ecr s r axne , xo ropue npnaona r 
K HOBWM no cpaBHeHI-1~ c TeOpl-1e~ HaM6y - fOTO AYXOBWM COCTOflHI-1f1M. 
npe,qcTasnfleT HecoMHeHHbl~ I-1HTepeC SblflCHIIITb, KaK 3TO oõc roa r ens> 
CTBO npoflBnfleTcR B ~OpManl-13Me KaHOHH4eCKoro KsaHTOBaHI-1f1. Be
POflTHO, npOflBneHl-1eM 3Toro Ha KnaCCI-14eCKOM YPoBHe 
YCTO~4I11BOCTb KnaCCI-14eCK~X'CTaTI-14eCKI-1XpeWeHI-1~ B 
c mecTKocTb~, 06HapymeHHafl B pa60Te /4/. 

ABTOPW Bwpama~T 6narOAapHOCTb 6.M.6ap6awOBY, 
3a none3Hwe o6cymAeHI-1f1. 

npV1nmKEHV1 E 

f1BnfleTCfI He
Teopl-1~ CTPYHbl 

B.H.nepBYWI-1HY 

AI-1HaMI-14eCKI-1e CI-1CTeMW, on~cwBaeMwe CI-1HrYJ1RpHWMI-1 narpaHml-1aHa
MI-1, 06W4HO 06na,qa~T CI-1MMeTp~f1MI-1 Kanl-16pOB04Horo Tl-1na. V1x ypaB
HeHI-1f1 ABl-1meH~f1 1-1 ~YHK~HoHan Ae~CTBI-1f1 ~HBapl-1aHTHbl no OTHOWeHl-11O 
K npe06pa30BaH~f1M, cOAepma~I-1M np0l-13BOnbHwe ~YHK41-11-1 BpeMeH~. 

B ~e~cTB~TenbHOCTI-1 B I-1HTepeCHWX c ~1-13~4eCKo~ T04KI-1 3peH~f1 cny
4aflX HMeHHO 3Ta I-1HBapl-1aHTHOCTb npl-1S0AI-1T K cl-1HrynflpHocTI-1 COOT
BeTCTBYIO~ero narpaHml-1aHa. CneACTBI-1R, BWTeKalO~l-1e 1-13 I-1HBapl-1aHT
HOCTI-1 Ae~CTBI-1f1 no OTHOWeHl-11O K npe06pa30BaHIIIRM, cOAepma~I-1M npo
~3BonbHwe ~YHK41-1111 KOopAI-1HaT 1-1 BpeMeHI-1, AaeT BTopaR TeopeMa 
Her ep /18/ . 

CornaCHO 3TO~ TeopeMe neBwe 4aCTI-1 ypaBHeHI-1~ 3~nepa - narpaH
ma B cnY4ae Tal(O~ I-1HSapl-1aHTHOCTIII Ae~CTB~f1 YAosneTBopRIOT Tom
AeCTBaM, 41-1CnO KOTOpWX paBHO 41-1cny np0l-13BOnbHWX $YHK41-1~, SXo
AfI~I-1X B 3aKOH npe06pa30BaHlllfI noneBWX $YHK~I-1~ 1-1 He3aSI-1CI-1MWX ne
peMeHHWX /KOOPAI-1HaT/. B npl-1MeHeHl-11-1 K CTpYHe c meCTKOCTblO 3TO 
03Ha4aeT, 4TO npoeK41-1f1 ypaBHeHI-1~ /4.2/ Ha i~ ~ x'~ TomAeCT
BeHHO paBHa ~ynlO. KpOMe Toro, ~3 I-1HBapl-1aHTHOCTI-1 Ae~CTBI-1f1 /4.1/ 
np~ npe06pg§OBaH~Rx r,a cneAyeT TomAecTBeHHoe /6e3 Y4eTa 
ypaBHeHI1i1"ABl-1meHI-1f1 /4.2// 06pa~eH~e B HOJ1b KaHOHI-14eCKOro TeH

,,'. aopa ." 3Hepr~1-1 I-1Mnynbca e ij , i, J == O, 1 B AaHHo~ Mo,qenl-1. Ilpo-
BepKa 3TI-1X YTBepmAeHI-1~ npRMWM paC4eTOM npeACTaBnfleT AOBonbHO 
TpYAàeMI<y~ npouenypy. Hanpn-rep , B paõore /3/ õuno nOKa3aHO pa

BeHCTB~·~·®iL,HYf1IG··TOI1b'KOnpa I-1CnOnb30BaHI-1~ ycnoaas ~~x'~ = O. 
3Ha4~TenbHO npo~e nonY41-1Tb 3TI-1 pe3ynbTaTbl B 06~eM cnY4ae. 

12 
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nYCTb Ae~cTB~e 12.21 c narpaHm~aHOM 12. li ~HBap~aHTHO np~ 

npe oôp aao aa-uaa x uo, u 1 C npO~3BonbHbIM~ ~YHKl..4~RM~ f O ~ f 1 . AnA 
npO~3BonbHO~ 06naCT~ ~HTerp~pOBaH~R n. 

PaCCMOTp~M 6eCKOHe4HO Manwe ~3MeHeH~R KoopA~HaT 
~ 

u t = li i + (I (u) • 

rne (i (u) - npou aaons uue <PYHKl..4~~. Bap~3l..4V1A Ae~CTBV1R, paauaa 
HY mo, VlMeeT aVIA 

ss :-	 r d2 
li rofi -'- rJ i (f. (i n. In. 1I 

3Aecb af - B3pVl3l..4V1R ~OpMW narpaHmVlaHa 

82 ~X~L -~~- rJ 1(8 x 11) ---aJ! _ a. a.J (8 x 11) • In.21-: + 1
 

éJx 11 rtx 11 , i rlxll,iJ
 

Iloneaue ~YHKl..4V1V1 x 11 (u ° .u 1) 6YAeM C4V1T3Tb CKanRpaMVI npu npeoti 
.. p330B3HVlRX u o,u 1. n03TOMY VlX BapVl3l..4V1A onpenenae r ca ~opMyno~ 

8x11 =	 - x 11 .i ! i . In . 3I 
Tenepb ~opMyny In. li MO~HO npe06pa30BaTb K cneAy~~eMY BVlAY: 

ss = r d2ulal«(f~lk +P11l1 xll,k,+ P21L1j Xl1'ik l(k)-LIl~,/jl =0, 
n 

rAe	 In.41 

i	 af' aS':
P 1 =----+rI.( . )	 In.51 

IL	 ~. IL J J... 11 J ' 
[TlI. 'i UlI. ,I 

P lj -~--	 In.61 
2fl dX 11 • ij 

a 4epe3 L 0603Ha4eHW neBwe 4aCTVI ypaBHeHVI~ 3~nepa - narpaH*a 
12.5/. 

Il 

BHa4ane paCU-10TpVlM r axue BapVl3l..4V1V1 (j He3aBVlCVlMblX nepeMeHHblx 
ui, KOTopwe VlC4e3a~T Ha rpaHVll..4e 06nacTVI VlHTerp~poBaHVlR. TQrAa 
04eBVlAHo, 4TO cnaraeMoe B KBaApaTHwx cK06Kax a ~opMyne In.41 
He AaeT BKnaA~ B 5S, VI, KaK cneACTBVle 3Toro, nonY4aeM AB~ TO~

AecTBa 
'11_ ,IL_

Lllx	 - Lllx = O. In.71 
TaKVlM 06pa30M, npOeKl..4V1V1 neawx 4aCTe~ ypaBHeHVI~ 3~nepa - fla

r pauxa Ha ~ 11 VI x'll TO*AeCTBeHHO p aauu Hyn~. 3TOT peayns r ar 
04eBVlAHO npl-1MeHVlM VI K Aei:1cTBl-lIo' CTPYHbl HaM6y - rOTO l~opMyna 

14 

14.21 c a = OI. B 3TOM cnY4ae Vl3 In.71 HenocpeAC1B~HHO cneAY~T

i TomAeCTBa 14.7/. 
B qJopMyne In.4/ B xpyrnux cK06Kax CTOVlT TeH30p ;Hepr~VI-VlM-'

I,	 nynbca no OTHoweHVI~ K CABVlraM B npOCTpaHCTBe u O,u 1 

e-I f.l. _ ij 11 _ ~ 8 
ik --P11l x 'k P21L x 'Jlt llt	 In.81 

Y4TeM B In. 4I TO>HAeCT Ba In. 7I VI B Ka4eCT ae npoua aon bHblX CPYHK
l..4V1~ (i (u) B03 bMeM I<OHC r a-rtsr. B o eayns r ar e nonY4V1M 

os = - t k r d 2u ai e llt .. o. In. 91 
n 

B cVlny npOVl3BonbHOCTVI 06naCTVI VlHTerpVlposaHVlA Vl3 In.91 cneAyeT 

di8ikcO.	 In.l01 
nOACTaHOBKa B In.~1 $opMyn In.71 VI In. 101 AaeT 

as :; - rd 
2
u e Ilt aI t It ... O" 

•	 
In. 11I 

TaK KaK ai (h(U) - npoaaaons uue $,YHKl..4V1V1,. TO 

e ik == O, 1,k .. 0, 1.	 In. 121 
3TOT pe3ynbTaT nOny4eH HaMVI B caMOM 06~eM BVlAe 6e3 VlcnOnb30Ba
HVlA KOHKpeTHoro B~Aa narpaHmeBO~ nnOTHOCTVI VI Cnel..4V1anbHWx KOOP
AVlHaT uO, ui, 

CpaBHVlM KOMnoHeHTy 8 00 B In.81 c ,nnOTHOCTb~ raMVln~TOHVlaHa 

12. 10/. ~3 onpeAeneH~~ 12.8/, 12;91 VI In.5/, In.61 cneAyeT 

af a af 1 a aS': 1 a aS': 
P ° - - + -,-(--) + - -(-:--) = P -- ---(-.-) 

11l aiIl ar ax' Il 2 CJa ax' '11 1fl 2 aa ax'fl ' 

In.131 
P 00 _ 01 _1 af 

P21l - P 211 2~ 2 dX."fl 

nOACTüB~M In.131 B In.81 

e1 . J.L a aS? 1 '" aS':· 1 d f.l. a~e = J{ + -x -( -.--) + -x fl_. _ J{ + _~4 -:--(x "-;0-'-). 
00 2 da ax" f.l. 2 ai "f.l. 2 ar dx"fl 

In.141 

04eBVlAHO, 4TO VI npVl nOCTpoeHVIVI 3HeprVlVl VI B raMVlnbTOHOBWX ypaB
HeHVlAX MomHO Vlcnonb30BaTb KaK e 00' TaK VI H,. 

a2 0'2 

E = r da e 00 ~ r da J{ • In. 151 
aI aI 
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~ononHHTenbHoe CnaraeMOe B /n.14/ He AaeT BKnaAa ~ HHTerpan 
/n.15/ KaK ~PH nepHOAH4e~KHX rpaH~4HWX ycnoBHRX, TaK H npH 
CBo6oAHWX rpaHH4HWX ycnoBHRX /2.6a/. 
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r-["i-eCTepeHKO B. B., Hr-yeu Cynn XaH	 P2-87-363 
. rUMHJIbTOHOB <popMaJUI3M n Mo,o,enH peJlRTHBHCTCKOH 

CTpYHbI c	 )KeCTKOCTblO 
Hccrrerrye-r c a MO,lJ.CJlb OO:JOHIIO~ CTPYHhI, <PYHKIJ;IiOHaJI p;eHCTBH.H 

KOTOPOH	 COp;ep)I<HT nOMHMO AO~CTBH.R: HaM6y - fOTO p;OnOJIHHTeJIb
Hblfr	 xne u , nncncpuaouun snuã BHeWHeH KpHBH3He MHPOBOH noaepx 
HOCTH CTpYTIbl. BIlounU1H l(pHBH3Ha nOBepxHOCTH onpenenae-r cn 
BTOPblt-lll	 npoH:1IJO;~l1hIMH !COop,lJ;HHaT CTPYHhI. MOP;H<pHIJ;HpOBaHHhIH 
'I' éll<HM I1Y'I'l! M 11I11'pnWIUinH CTPYHbJ .HBJI.HeTC.H CHHrYJI.HpHhIM rrar-p an-: 
)Im L1I10M 1J'l'OPU ro 110pn,LJ,I(U. BBep;eHhJ KaHOHHqeCKHe nepereeansre , 
lIé.lii)~u I/l,l c 11 H'I 11 H nOCTpoeHO raMHJIhTOHOBO orracarra e KJIaCCHqeC
{(oi'	 )~1/111It-1II1(1J 11 :)'1'0$\ xorrana , Kp a-rxo o6cy~aeTC.H nepexon 
I( IOIIIIITOIJ()!\ 'l'OOpHH. 

1'IlMO'I'1l nuuonncna n -Jlaõop a'ropna TeOpeTHqeCKOH cPH3HKH
 
OH5IH.
 

Ilpoupnu r ()flt.lIJUJHCHHOrO HHCTHTYTa anepasrx HCCnenOBaHHH. .uy6Ha 1987 

TIepl'llllH	 T.IO.HYMOPll~C 
. -----------------------_.

NesL:llrll/lko V.V., Nguyen Suan Han P2-87-363 
The l1U1niltonion Formalism in the Model 
o f t h« Ro l n t Iv l a t í c String with Rigidity 

'I'1Il' IHClJU 1 o r: tho bosonic s t r í.ng with the Nambu - Goto 
ac t [011 oxuundcd hy the term, p ropo r t í.on a L to the exte r na l. 
curvllL:uro of tha world aheet is expIored. The externaI 
curvaturu ar tho world-sheet is determined by the second 
oruer do~ivntivoA of thé string coordinates. Thus the mo
dificCl Lagrnngian is a singular Lagrangian of second or
der. The canonicnl vllrisbles for this theory are introdu
ced, constraints ore found and HamiItonian formuIation of 
the c1assical dynamica in this theory is constructed. The 
transition to the quantum theory is briefIy discussed. 

'fhe investigation h1l8 been performed at the Laboratory 
of Theoretical Physics, JINR. . 
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