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BBEtlEHHE 

B nocneAH~e roA~ ypaBHeH~R AeB~a~~~ HaxoA.RT Bee 6onee w~poKoe 
np~MeHeHwe np~ peweH~~ PRAa MaTeMaT~4eeKwx ~ $~3~4eeK~x npo6neM 
B Teop~.RX rpaBHTa~w~ H B aeTp~H3~Ke /l-3/. B pwMaHOB~x npoeTpaH
eTBax Vp ~3BeeTeH PRA BapHaHTOB 3Toro ypaBHeH~.fl. s/1/ Ha oeHOBa
HHH npmt3BOAH~X .fl~ npeAnOlKeH ofi~i-tH MeTOA HaXOlKAeH~.fl pa3HbiX MO
AH$~Katt~otH ypa BHeH~.fl AeB~att~~ B V p. 

ltenb HaeTO.fl~ei1 pafioT~ eoeTO~T B ~eeneAOBaH~H ~ np~MeHeHHH 
M€TOA~KH, npeAnOlKeHHOH B/l/,An.R npoeTpaHeTBa a$$~HHOH eB.R3HOeT~ 
L0.PaeeMoTpeH~ TaKlKe np~Mep~, ~nn~eTp~py~~~e npeAnOlKeHHbli1 noA
XOA nony4eH~ot.fl ypaBHeHHi1 AeBHaLtH~ B Ln. 

B pa3Aene 1 paeeMoTpeHo TaK Ha3biBC!eMoe o6o6111eHHOe ypaBHeHHe 
AeBHa~lotH B npocTpaHeTBaX a$$~HHOH eB.fi3HOeT~.B pa3Aene 2 AaeTe.R 
$H3H4eeKa.R HHTepnpeTa~~.R 3TOro ypaBHeHH.R. Aanee /pa3Aen 3/npw
BeAeH~ npwMepbl AononHHTenbHbiX yenoBvti1, onpeAenR~IIIvtX 6onee KOH
KpeTHO BYIA o6o6~eHHoro ypaBHeH~.R AeBwa~~vt. B pa3Aene 4 AaHbl 
npHMep~ KOHKPeTH~X ypaBHeH~H AeBvta~vtH B L 0 • 

l • 060ot1\EHHOE YPABHEHHE AEBHAltl111 B nPOCTPAHCTBAX 
AOOHHHOA CBR3HOCTH 

1 . 1 • B OeHOBe eneAY~~X paeei~OTpeHvtH ne>KHT TOlKAeeTBO /eM. 
npvtnolKeHvte/: 

£ I~ k - ( "· I . - R. k f k I e I 1 . t I , 1 i j e t - <T i, . > 1 i . /1.1/ 

3Aeeb Bee BenH4YIHbl B3f1Tbl B onpeAeneHHOH T04Ke X~ L0 Yl BBeAe
Hbl eneAYIOIII~e o6o3Ha4eH~R: i - onepaTop npo~3BOAHOi1 .flvt 17/ no Ha
npaeneHvtiO C 2- eeKTopa I; : ~- l;i E; (i, j, k, f, ... = 1,2, ... n ~ N); 
3HaK ": =" 03Ha4aeT "pasHa no onpeAeneHvtiO"; ljl - K03$$H~~eHT~ 
a$$vtHHOi1 eB.R3HOeTH B L

0 
OTHOevtTenbHO npOH3BOnbHOrO HeKOOPA~HaT

HOrO 6a3vtea IE i I B KaeaTenbHOM npoeTpaHeTBe T X (Ln ); E i: = A~ a a 
/no nOBTOP.RIOIIIYIMe.R Ha pa3HOM YPOBHe HHAeKeaM nOAPa3yMeBaeM eyM
MHPOBaHvte, a, {3, ... =1,2, ... ,n/; detjiA? if t 0, oc ; A~ =A~(x); 
laa I - KOOPAHHaTH~.:i 6a3vte B Tx(Ln); aa: = a;axa ; eo'o6Uie rOBOP.R, 
J' i 1 J' i . l: k l: k c k 6 -jk rc kj • s j; li :=<.Iii : = (c, j; ) 1 j; li o 03Ha4aeT AevteTBvte 
onepaTopa KOBapHaHTHOro Avt$DepeH~HpoeaH~R no 6a3HeHoMy nonn E; 
Ha eOOTBeTeTBYIOIIIY~ Ben~4YIHY OTHOe~TenbHO eBR3HOeT~ ~k; •i 

o6o3Ha4aeT Aei1eTBHe non.R E; Ha KOMnoHeHTbl o6'beKTOB HaA L0 /KaK 
IPYHK~~YI HaALn/, Hanp., t;,i.: =ei._ +I~ t;" 'ei,,:=Ej<ei); 

.. --·--L--·--.., J kJ J 
.·,_:, 

'I .... ,,.......,.,n' 
·'""· 'f•h-~ttz .. } j 

~··Jff;l';f-'~J"/ 
'.I';~-· ';pi!· . 

.. ;. 
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n.:kr: = -2rk .. t'1- 2q{ .. •l!l f1 - fj~ c:r 
cyT b KoMnoHeHTbl ~eHsopa KPHBJA 3Hbl a _Ln oTHOCHTenbHo 6aaHca IE i I; 

B[ij] : = 1/2(Bti - B ji ); BJ.i\i\1'1 : = 1/2{B-ijf - B f;i ); 

Clt. : = -2.A~ .A{i' kl, \lA! II : = IIA~W1 
; 'lj~ : = -2.1{;1<] - citk 

cyTb KOMnoHeHTI>I TeHaopa Kpyl.leHHR a L
0 

OTHOCHTeJlbHO 6a3JACa IE i 1. 
1.2. nycTb u : = u 1 Ei - npOYI3BOJlbHbt.:1 KOHTpasapHaHTHblj1 ct -seK

TOp. npoeKTHPYR /1.1/ no ui H ui H npHHHMaR .. BO·"BHYIMaHHe paseH-

CTBO u1 uit;l~i =ui(t;~ 1 u 1 )li -t;~ 1 u 1 li ui. 
COOTHOWeH~-te: 

· tiaXOAHM cne~y~ee 

ui (u
1
t"l· )J. = R~.o u1 ui t;f + t'j~ (u1

\. ui) + 
· 1 I IlL 1 j /1 .2/ 

1 i (T" ~:f) 1 i rk 
+ u u if s li + u u ~ ij • 

EcnH u RBnReT<:R C ~L seKTopo~, TO 

i j £f k £ ( k i ) i ( k k £ i u u ... =. u 
1

. u -u £u >1· -ul. u e IJ e I e I . I e 
lA, CJleAOBaTellbHO, /1.2/ MOmHO 3anHCaTb B BYIAe 

. . k 
ul (u' e\i )li =R~.o u 1 uit;f+t;k1 _(u 11 _ui)+u1 ui(T.~ !;f)\.+ 

IlL I J JL I /1. 2a/ 

+ £(uk ui )-ui (£uk) -uk £Ui. e \i e li li e 
1.3. nycTb x(s):=(x1 (s), ••. , X 8 (S)) 

c napaMeTpoM s s Ln, a seKTOpHoe none u 

- npOH3BOJlbHaR C 2-KpHBa 
Bbt6paHO TaKYIM o6pa30M, 

4TOfibl BAOJlb, X(s) IAMeJlO MeCTO paseHCTBO 

a , dxa (s) , a . a 
u I . = ------ . = u (s) . = u , 

x=x(s) ds 
/1.31 

TO eCTb u(s) RBJlReTCR KaCaTeJlbHbiM K KPIABO.:i BeKTOpOM B T04Ke 

x(s). 
0603Ha41AM nocpeACTBOM V i onepaTOp KOBapJAaHTHOrO AH$¢epeH

'!IAPOBaHIA~ K9MilOHe~T TeH30POB _t::JO Ei /Hanp. 'vi e k: = e rj I. TorAa 
D/ds : = u I • 'v'i = uava = dxa (s)/ds v a eCTb KOBapiAaHTHaR r\poJA3BOAHaR 
no napaMeTpy s BAOilb Kp~-tsm1 x(s). 

ltknonb3Yfl onepaTop 0/ds, Mbl MomeM nepenJAcaTb paseHcTsa /1.2/ 

lA /1. 2a/ BAOilb x(s) B BJAAe 

02 ek k i j "e + ek
1
. F j ____ = Riie u u s 1 

ds2 

_§2§_k= R~jfui ui !;f + !;~jFi 
ds2 

· o k e · · ~o: 
+ u1 . ---- (T . o !; ) + u

1 
u1 ~r; ... 

dS JL ( IJ ' 

· 5 ~o: r 
+ ul . --- (T. e !; ) + 

ds J 

F
k 5 k 1<. i 

+ £ - --(£U )-u
1

. £U e ds e It 
2 

/1 ,1!/ 

/1 .4a/ 

rAe 

- -
D . D D 

ds2 · = d8 · <Is ' 
k. Duk k i 

F . = dS = u li u • 

PaseHCTBO /1.4/ /~-tnH 3KBHsaneHTHoe eMy /1.4a// 6yAeM Haa~saTb 
o6o6~eHHblM ypasHeHHeM AeBHa~IAIA B npOCTpaHCT8aX ~¢¢1AHHO.:i C8R3-
HOCTH L 8 s /HeKOOPAHHaTHOM/ 6a3Hce lEi!. B cy~HOCTH, /1.4/ R8-
nReTCR TOmAeCT80M, CJleAY~~IAM 1-13 COOT8eTCT8Y~~IAX onpeAeJleHH.:i 
BXOAR~IAX B Hero BellY141AH H onepaTOP08. 0HO MOmeT paCCMaTpiABaTb
CR KaK ypaBHeHHe OTHOCIATeJlbHO KaKo~-nJA60 1-13 BXOAR~IAX B Hero 
BeJlHI.IIAH TOJlbKO 8 TOM Cllyl.lae, eCJlYI 3apaHee IA3BeCTHO, 4TO Memgy 
HHMYI cy~eCTByeT KaKaR-HH6YAb CBR3b. TaK 4TO, CTporo r080PR, nog 
ypasHeHJAeM Ae8Yia~IAH 6ygeM nOHIAMaTb TomgeCTBO /1 .4/ BMeCTe C 
KaKHM-HJA6ygb gOnOJlHJATeJlbH~M YCJ1081AeM, HanomeHH~M Ha BXOAR~~e 
8 Hero senH4HHbl. HMeHHO MHoroo6pa3He B03MOmH~x AOnonHHTellbH~x 
YCilOBJA.:\ lA nPHBOAIAT K cy~eCTBOBaHJA~ pa3HbiX MOAIA¢1AKa~H.:\ /¢opM/ 
ypasHeHHR ge8Ha~IAIA /gllR npOCTpaHCT8a Vp CM./1/j. 3aMeTHM, 4TO 
B HeKOTOp~X CJly4aRX none3HO paCCMaTpiABaTb AOnOJlHIATeJlbH~e ycno
BIAR KaK nepsble IAHTerpaJlbl CaMoro ypaBHeHIAfl AeBJAa~HIA. 

3aMe4aHHe 1. B 6e3blHAeKcHo.:1 3anHcH /1.4/ 1-1 /1 .4a/ HMe~T 
COOT8eTCTBeHHO BIAA 

D2t ~ 1 D ~ ~ 
--

2
- ~ R(u, ()u t- C 1 (F o (0/)) + -- T(u, /:)- T(F, /:) + £.l'(u, u), 

ds · · ds · t 
/1.5/ 

D2 t: ~ I D ~ ~ 
-~ = R(u, /:)u + C 1 (F o (Dt)) + -- T(u, "'- T(F, "'+ ds 2 · · ds SJ SJ 

D 2 
1 £F--d--(£u)-C 1[(Du)o(,;u)l. e s e e 

/1. 5a/ 

3AeCb sBeAeHbl cneAYI'li!IHe o6o3Ha4eHHR: D/ds :- ui y i , rAe Vi : = VEi 
ecTb KosapHaHTHaR npoH3BOAHaR no 6a3JACHOMY 8eKTOpy Ei /Hanp., 

Viu: = cviuk)Ek/; !;: =t;kEk, u: oukEk' F: -FkEk; R(u,t;): 
= IVu, \' t;l - v [u,t;l - onepaTop KPIABIA3H~ B Ln. Vu : ·o uk~\ ' 
[A, Bl : ~ AB - BA - KOMMyTaTop A 1-1 B ; c4 - onepaTop csepTKH no 
p -My sepxHeMy lA q -My HIAmHeMy IAHAeKCaM ( rc: 'vk] = 0) ; DA: = 
= t\ k A) o Ek- KosapHaHTHbli1 AH<!J<)JepeH~Han seKTopa A, IE k 1 - AYanb

Hbli1 K IEk I t"a31AC B 'l'*(Ln)' T? eCTb E i (E j): = ol' o/ = 0 AilR 
i f. j lA o j = 1 AilR i = j ; T(u, /;) : = V u !; - V t u - (u, !;) - onepaTOp 

k ' . 
KPY4eHJAR a L; £1(u,u) :=(£1 ... E

1 
oEJ oEk)(u,u); o - 3HaK TeH-

n t ~ IJ 

30pHoro YMHO)t(eHHfl; £u:=(£uk)E =[~,u)==-£~. 
~ t k u 

3aMe4aHJAe 2. noACTa8Jlflfl 8 /1.4/ paseHCTBO 

ui £I'k 
~ ji 

k k - k 
£u1.-(£u )

1
. =[£,v.]u, 

~ I ~ I t I 
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nony4aeM e~e OAHY 3KB~BaneHTHY~ ~OPMY o6o6~eHHOrO ypaBHeH~R 
Aes~al.4~~= 

n2 ~k k . · r k · · n k r · k k 
-=R .. ou1 ul~ +~j·FI +UI·-(T.o ~) +U1 (f.(uj.)-(£u )jtl. 

ds2 11L I ds JL ( 1 ~ 
/1 .46/ 

~n~ ~Ha4e 

D2 ~ ~ 1 D ~ ~ 
-- = R(u, ~)u + c1·[ F o (D~)] + -T(u, ~- T(F, ~- [Vu, (.]u. 

ds2 ds t /1 .56/ 

2. 4>113114ECKM 11HTEPnPETAUHR YPABHEHI1.R ,liEBHAI.ll111 

2.1. np~ ¢~3~4eCKOH ~HTepnpeTal.4~~ ypaeHeH~R AeB~al.4~~ M~ orpa
H~4~MCR paCCMOTpeH~eM ~H~~H~Te3~MaJlbHOrO BeKTOpa Ae8~a1.4~~ C KOM
nOHeHTaM~ ~i, onpeAeneHHoro H~me c nOM~b~ /2.2a/, TO eCTb 6yAeM 
~MeTb 8 B~AY TaK Ha3~BaeMOe JlOKaflbHOe ypaBHeH~e Ae8~al.4~~. np~-

4~Ha 3TOrO 3aKfl~4aeTCR B TOM, 4TO np~ non~TKe 8~BOAa HeflOKaflbHO
ro ypaeHeH~R AeBHa1.4~~ 803H~KaiOT eonpoc~, CBR3aHH~e co cpaeHe
H~eM TeH30POB, 3aAaHHhlX 8 pa3H~X, HO HH~HH~Te3HMaflbHO He 6n~3K~X 
TOUK~V nnnrTn~~rTR~ f. ~TIA nnnf\nCJr.MI...I LID IAUOII'\IIIIAO nnv~ nnu-~u~••-·----- -~-------

HOrO H rno6anbHOrO peweH~R, CTORT BHe OCH08HOH Qen~ HaCTOR~ero 
HCCneAOBaHHR, ~ Mbl He 6yAeM Ha HHX OCTaHa8Jl~8aTbCR. no 3TOMY 
n080AY OTMeT~M TOflbKO, 4TO cy~eCT8YIOT C006pameHHR, cornaCHO 
KOTOPWM AaHHaR H~me $~3~4eCKaR HHTepnpeTai.4~R ypa8HeH~R Ae8~aQ~H 

6yAeT HMeTb MeCTO ~ B Cfly4ae rno6anbHOrO paCCMOTpeH~R. 

2.2. PaCCMOTP~M ABe T04e4HWe 4aCTHQ~ 1 H 2, KOTOp~e AB~myT-
2 l 2 

CR B L0 no C -Kp~8WM X(r1 ) ~ X(r2) C napaMeTpaMH COOT8eTCTBeHHO 
1 2 

Tl ~ r2 , TO eCTb X(r 1) ~ X(r2 ) CYTb TpaeKTOp~~ 3THX 4aCT~Q. npH-

MeM, 4TO AB~meH~e 4aCTHQ 1 ~ 2 11 Ha6n10AaeTCR 11 4aCTHQeH /Ha6n~Aa

TeneM/ C C2 -TpaeKTOP~~ ~(r) /6a3~CHaR TpaeKTOP~R/ C napaMeTpOM 
0 1 2 

T • Mw npeAnOnaraeM, 4TO X(r) , X(r1 ) H X(r 2 ) RBJlR~TCR OAH03Ha4-
HWM~ ~ o6paT~MWM~ ~YHKQ~RM~ COOT8eTCT8eHHO OT r , ~ H r 2 , 
a TaKme, 4TO r;oiconst (dr;iO). 

MaTeMaT~4ecK~ npoQecc 11 Ha6n~AeH~R 11 03Ha4aeT cy~ecTB08aH~e 
l 2 

OT06pameH~H ¢ ~ ¢ TaK~X, 4TO KOrAa Ha6niOAaTenb HaXOA~TCR 8 T04-
0 l 2 

Ke x(r), a Ha6ni0Aae/'ible 4aCTI1Qbl - e T04Kax x(r
1

) ~ x(r
2 

), TO ~Me~T 
l 1 0 2 2 0 

MeCTO COOTHOWeH~R X(r
1
'): = cp (X(r)) ~ X(r

2
) : = ¢(x(r)), 

4 

TO ecTb KOrAa Ha6niOAaTenb 113HaeT 11 ceoe nonmKeH~e e Ln, OH MO:t<eT 
onpeAen~Tb ~ nonomeH~R Ha6niOAaeM~X 4acT~l4· 

BeoA~M cneAY~~~e onpeAeneH~R: 

0 
a. dxa1.1_ . aa iE F· Du i U . = -- , U. = U = U . , . =- = U V· U, /2.1 I 

dr a 1 dr 1 

2 l ~ 0 { 0 
~a:= xa (r

2
) - xa (r

1
) = cpa(x(r))- cpa(x(r)) : = ~a(r), /2. 1 a/ 

~: = ~a a a = ~kEk' . /2. 16/ 

.. ~ . i)gi d.£_ .. k 
V · = dr = u~ ~' V' = dr = dr + ljk ~I u • /2.1e/ 

KoHTpaeap~aHTH~H seKTOP ~ 6yAeM Ha3~8aTb 8eKTopoM AeB~a~~~. 
04eB~AHO, OH on~c~eaeT OTHOC~TenbHOe non~eH~e 4aCT~~bl 2 no oT-

HoureH~IO K 4acT~I.4e 1 /Ha6m'lAaeMoe ~3 T04K~ Ha KP~BOH ~(r) I. ~~-
3~4eCK~ BeKTOp V ~HTepnpeTHpyeTCR KaK OTHOC~TeJlbHaR CKOPOCTb 
4aCT~I.4bl 2 no OTHOWeH~IO K 4aCT~I.4e l, onpeAenReMaR Ha6n~AaTeneM 

~3 6a31-+CHO~ TpaeKTOp~~ ~ (r) C napaMeTpOM T, KOTOp~H paCCMaTp~-
8aeTCR KaK "co6cTBeHHoe 8peMR" Ha6niOAaTenR. 

~nR 8eKTopa Aee~a1.4~~ ~ ypaeHeH~e AeB~al.4~~ /Hanp~Mep e B~Ae 
/l.5a// BhlrilRA~T TaK: 

D2 f. DV ~ l D ~ ----=-- = -- = R(u, l)u + C_ CF o (DE)}+- TCu. [)-
Or"' Or • a. I '- • L.J 

- T(F, ~ + £F- _Q_ (£u)- c;((Du) 0 (£u)). 
~ dr f. 

RcHo, 4TO no OTHOWeH~~ K ~HKc~poeaHHOMY Ha6niOAaTeniO DV/dr ecTb 
OTHOCHT€JlbHOe YCKOpeH~e Me~AY Ha6ni")AaeMWM~ 4aCT~~aM~ 2 ~ 1. Ta
KHM o6pa30M, o6o6~eHHOe ypaeHeHH€ AeB~al.4~~ AaeT OTHOCHT€JlbHOe 
YCKOpeHHe HafiJliOAaeMbiX 4aCTH~ KaK ~YHKQH~ xapaKTepHCH1K npocT
paHCTBa L n (R, T H r:~ ), TpaeKTOPH~ Ha6niOAaTeJlR ( T, u, F} ~ OTHOCH
TeJlbHoro ABHmeHHR Ja6n10AaeMbiX 4aCTI4Q ( ~ ~ V ). np~-1 3TOM MW 
AOfl)I(Hhl "'M€Tb B BHAY, 4TO BMeCTe C /2.2/ B KnmAOM KOHKpeTHOM 
cny4ae He06XOA"'MO paCCMaTpHBaTb H COOTB€TCT8YIO~He AOnOJlHHT€JlbHhle 
ycnoevtA. 

3aMeTHM TaKme, 4TO BCRKOrO POAa orpaHH4€H"'R Ha TpaeKTOp"'H pac
CMaTpHBaiOTCR e ypaeHeHHRx AeBHaQHH KaK AOnonHHTeJlbHble ycnoeHR. 

3. nPI1MEPhl AOnOnHHTEilbHbiX YCnOBI1A, OnPE,liEil.Rl'Jt:l~1X BI1A 
YPABHEHI1H ,liEBHNlHK 

3.1. C~MMeTpHH L0 - HCT04HHK AOnonHHTenbH~x ycno8~H 

EcnH npocTpaHCTBO L,. AOnycKaeT KaKHe-HH6YAb CHMMeTp~H, TO 3TO 
HeMeAneHHO npHBOAHT K onpeAeneHH~M AOnODHHTeflbH~M ycnOBHRM 8 
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o6o61JleHHOM ypastteHI11-1 AeBHal..ll111 11 . 41. npi1411Ha :noro 3aKfll04aeTCR 
B TOM, 4TO np11 ero B~BOAe M~ 11CnOflb30Bafll1 TOflbKO TaKI1e Befli1411H~, 

KOTOp~e 6blfll1 onpeAefleHbl B L 0 , 11 Ha HI1X M~ He HaKnaAb1Bafll1 H11KaKJ.1X 
orpattH4eHH.:i. 

t\nR 11flfliOCTPal..l1111 CKa3aHHOrO BbiWe npl1BeAeM 4eTblpe · npi1Mepa /Ma
TeMaTI14eCKI1H BbiBOA COOTBeTCTBY~J.1X AOnOflHI1TeflbHbiX YCfl081-1H MOmHO 

~ /4-7/ 6 Ha11TI1 B Afl.R Vp,a AflR Ln OH MOmeT biTb nony4eH attanori14HO 
npi1BeAeHHOH TaM MeTOAHKe/: 

11 ecn11 L0 AOnycKaeT reoAe3114eCKI1e oTo6pameHI1.R /conocTasnR~-
11111e reoAe3114eCKJ.1e ni1HI111 113 L n c reoAe3J.14eCKI-1t~l1 fl11HI1RMH 113 L n I, 
TO 11MelOT MeCTO ypasHeHI1R 

pi 
£ .r; k = 0, 
f. J 

rAe 

p. . 2 . f 
ljk : = f(]kJ- n + 1 (oi' ·i(fkJ )<ikJ 

13.11 

13.1 a/ 

cyTb npoeKT11Bttble napaMeTpbl ToMaca / 7 I /Kpyrnble cKo6KH o6o3Ha4aiOT 
CI1MMeTpl13al..l1110 A (jk): = 1/2 (Aik +A kj) I; 

2/ ecnl-1 Ln AOnycKaeT a¢$1-1HHble npeo6pa30BaHI-1.R /coxpaH.RIOIIlHe 
napanneflbHOCTb BeKTOPOB 113 Tx(L0 )/, TO 3TO npi1BOAI1T K AOnOflHI-1-
TeflbHbiM YCflOBI1RM 

~riik = o; /3.2/ 

3/ ecn11 B L
0 

3aAaHa MeTpi-1Ka C KOMnOHeHTaMI1 MeTpl-14eCKOrO TeH-
30pa g 1i (=gij) 1-1 L 0 AOnycKaeT 1130MeTpl111 /oTo6pameHH.R L 0 B L 0 , 

coxpaHR~I1e onpeAeneHH~e c noM~b~ MeTP11KI1 paccTORHI1R/, TO KaK 
AOnonHI1TeflbH~e ycnosHR s~cTyna~T paseHcTsa 
£g .. = 0; /3.31 
f. 'I 

4/ ecn11 B L
0 

3aAaHa MeTpi1Ka 11 npocTpaHCTBO AOnycKaeT KOH$OpM
Hble npeo6pa3osaHI1.R /coxpaHR~IIll1e yrnbl MeJKAY seKTopaMI1 1-13 Tx(Ln )/, 
TO CYIIleCTByeT $YHK1..11-1R ~ TaKaR, 4TO 

!gij = 2.~. gij • 

Ecn11 MeTPI14ecKI1~ TeH3op He BblpOmAeH (det II~ ij II = 0, ""), 
YCflOBI1e /3.4/ MOmHO 3anHCaTb B B11Ae (g: = det !!g .. II)·: 

lJ 

-1/n 
£(g .g .. )=O. 
f. lJ 

13.41 

TO 

13 .4a/ 

3.2. 4aciH~e cny4aM paccMoTpetti1R npocTpaHcTsa L0 - np11MePbl 
AOnonH11TeflbHbiX ycnos1-1~ 

B Ka4eCTBe AononHHTeflbHbiX ycnoBI1H s ypasHeHHI1 Aes11a1..11111 MoryT 
cnymHTb COOTHOWeHI1R, CBR3b1Ba1011ll1e 3aAaHHble HaA L

0 
CTPYKTYPbl Hfll-1 

6 

onpeAefl.R~IJlHe HOBble o6oeKTbl HaA Ln 11 11X B03MO~H~e CBR31-1 C yme 
cyiJleCTBY~11M11 CTPYKTYPaMI-1. npHMepbl yKa3aHHOrO Tl1na npeACTaBfl.R~T 

cneAY~I1e npocTpattcTsa: 
11 Ln - npocTpaHCTBO 6e3 KPY4eHI1R 

T;k = 0 (T = 0); /3.5/ 

21 p -peKyppeHTHble /p- 1..1enoe 411cnol L 0 -npocTpaHcTsa 

i i 
R.kfl· . = RJ·kf. A; i' 

J 'I"' Lp I"' p 
/3.61 

rAe A; 1 ... i - KOMnoHeHTbl TeH3opa pattra p; 
31 a$$H~ttoe/noKaflbHO nnocKoe/ L 0 -npocTpaHcTso: AflR n~6o~ To4-

KI1 x0 ~Ln CYUleCTByeT ee OKpeCTHOCTb U, B KOTOPO~ 

R:kf(X) = 0 (R = 0), X ~U. 

11fll1, 4TO TO me CaMOe, CyiJleCTByeT fia311C lEi! TaKO~, 4TO 
0 

io 
[' k (x) = 0, 
Jo o 

X ~U; 

/3.71 

/3.7a/ 

4/3KBHa$$HHHoe npocTpaHCTBO /soo6Ule rosop.R, c KPY4ett11eM/: 
L 0 - npocTpaHCTBO c C11MMeTPI14eCKI1M TeH3opoM P11411 

Rii =Rii 
k 

(Rii: = Riik ); /3.8/ 

5/ MeTPI14eCKHe Ln- npOCTpaHCTBa C KOMnOHeHTaM11 MeTpl14eCKOrO 
TeH30pa gij H AOnOflHI1TeflbHbiM BeKTOPOM W;, YAOBfleTBOPR~IIli-1M yc
flOBHIO nonyMeTpH4eCKoro nepeHoca 

g ij\k ~ wk • gii • 

B 4acTHOCTI1, ecn11 MeTPI-IKa He s~po~AeHa (det[lg ij II 4 0, "") 
/npocTpaHcTsa Be~nR/, To CYIIleCTsyeT o6paTH~~ MeTpl14eCKI1~ 
KOMnOHE!HTbl KOTOpOrO gii onpeA.efl.RIOTCR paseHCTBOM 

gik g = "i . 
kj uj ' 

/3.91 

Tett3op, 

/3.10/ 

61 npOCTpaHCTBa 3~HWTe~Ha /B 061JleM Cfly4ae C Kpy4eHI1eM/: MeTpl1-
4eCKI1e L 8 - npoc-rpaHCTBa, s KOTOPbiX 

Rii =f.gii, 13. 11 I 

rAe f - CKafl.RpHaR $yHK1..111.R; 
71 PI1MaHOBbl npocTpaHCTBa /s o6UleM cny4ae c KPY4eHI1eM/: 3KBI1-

a$$1-1HHble npocTpaHCTBa Be~nR, YAOBneTBOPR~I1e ycnos1110 MeTpl14ecKo-
ro nepeHoca 

g ij \k = 0, (g = det!!g 1j II f 0, oo; Rij = Rji ); 13.12/ 
7. 



81 KOH$OPMHO-e8K11~A08~ npocTpaHCT8a 18 o6~eM C11y4ae C Kpy-

4€H~eMI: npocTpaHCT8a BeHnR, 8 KOTOPbiX cy~eCT8yeT T€H30p C KOM
noHeHTaM~ pij TaKOH, 4TO 

Riikf=2(o~.Pfi -o; .Pkf -gjk.Pf1m .gmi)[kf]' 

V[ipj]k:=O. 

)J.nH n ;::: 3 ~3 13. 131 cneAyeT 13. 13al ~ 

1 2 R 1 kf ] P .. = -- [R .. +- [··]- ·(R. ng )·g ... 
'l n - 2 I' n 'l 2(n - 1) ""'kt 'J 

13. 131 

13. 13al 

13.1361 

KamAoe ~3 ycno8~H 13.51- 13.131 ~nH HecKonbKO ~3 H~x lecn~ 
OHM COBM€CT~M~I 8M€CTe C TOmA€CT80M 11.41 OOP€A€11R~T ypa8H€H~e 
A€8~a4~~ B COOTB€TCT8Y~X npocTpaHCTBaX. 

3.3. J\pyr~e AOnonHHTenbHble ycnoaHR 

J.1CC11€AOBaHHe KOHKpeTHbiX npo6neM, CBfl3aHHbiX C ypa8HeH~eM Ae-
8~aUHH, OCH08aHO Ha COo6pameHHRX $H3H4€CKOrO H11H MaTeMaT~4€CKo
ro xapaKTepa H npH80AHT K COOTB€TCTBY~HM AOn011H~T€11bHbiM ycno
BHRM. npHMepbl TaKHX YC110BHH H HX HHTepnpeTa4HH 8 KOOPAHHaTHOM 
6aaHce s cny4ae pHMaHOBbiX npocTpaHcTe VP l6ea KPY4€HHR/ npHse
AeHbl all~ He no8TOPRR cKaaaHHoro a 3TOH pa6oTe, Mbl T011bKO yKameM 
II~~M~p~ I~K~~ AUnOnH~TeflbHbl~ ycnOBHH H COOTBeTCTBY~He HM ypas
HeH~R AeBHaUHH 11.51 H11H 11.5a/ B npocTpaHCTBaX a¢QHHHOH C8R3-
HOCTH Ln: 

1/ F = 0 I x (s) RBnReTCR reoAe3H4eCKoH nHHHei1 a L n I: 

n2 J: ~ D ~ 
~= R(u, ~u +- (T(u, ~- £u)- C2 ((Du} o (£u)); 

ds2 ds ( I ( 

2/ £n=O: 
( 

n2 J: ~ 1 D ~ ~ 
~ = R(u. ~u + C1 (F o (D(}) +- T(u, ~- T(F, ~ + tf'; 
ds.o ds ~ 

i 
3/ u ]k = 0 H, cneAOBaTe11bHo, Du = 0 H F = 0: 

D2 J: ~ D ~ 
~ = R(u, ~u +- (T(u, ~- £u); 
ds2 ds ( 

4/ £F=-F: 
( 

n2J: ~ 1 D ~ 
~ = R(u~ ~u + ~~ (F o (D~)- F + - (T(u, ~- £u) -
~2 ~ E 

• 
~ 2 

- T(F, ~- C1 ((Du) o (£u}); 
( 

) 

} 

51 u = ~ ~. cneAo8aTenbHo, 

o2 1 ~ __ u = £F + C (F o (Du)) + T(u, F); 
ds2 u I 

61 uiui£r.k =-(Fk+~k 1 _.Fi): 
~ IJ II 

£u=[~.u]=0: 
~ 

D DJ: A D ~ ~ 
-- (u + -"'-) = R(u, ()u +- T(u, ~- T(F, ~-
ds ds ds 

4. nPI1MEPbl YPABHEHJ.1t\ AEBHAUHii B Ln 

4.1. PaCCMOTPHM 3aAa4y HaXOmA€HHR B RBHOM BHAe ypa8HeHHP 
AeBHali~H AByxnapaMeTpH4ecKoro ceMei1cTsa C2-KpHBbiX x(s, q) c He
aa8HCHMbiMH napaMeTpaMH s H q , s,q c- R a npocTpaHCTBe La /cTpo
ro rosopR, cp. c/3 1, napaMeTp q AOfl*eH 6b1Tb aaMeHeH (n - 1) Heaa-
8HCHMbiMH napaMe-TpaMH q 1 , ••• , q n-l, HCn011b30BaH~e KOTOpbiX He ~3-
MeHReT no cy~ecTsy paccMaTpHsaeMDro cny4aR/. 

0603Ha4HM KOMnOHeHTbl TaHreHt~HaJlbHbiX BeKTQPOB K S -KpHBbiM 
H q-KpHBbiM COOTB€TCTB€HHO KaK ui H vi: 

u: =Ui Ei =uaaa, 

v:=v;E. =tfla , 
• a 

ua: = axa(s, q) 

iJs 

va: = or- ts. qJ aq • 

14.11 

nycTb AB€ H~HHHT€3HMa11bHO 611H3KHe S-KpHBble xapaKT€PIIf3YCTCR 
l 2 

napaMeTpaMH q: = q 14 q : = q + 8q I oq - HH$1-!HHTe3MMaJlbHaR KOHCTaH-

Ta/. BeKTOP 

(: = (oq)v /4.21 

MO*HO HHTepnpeTHpoBaTb KaK OTHOCHTeJlbHDe paCCTORHHe Me*AY T04-
KaMM ABYX KPMBblx x(s, q) "' x(s, q + 8q). Uenb - HaXO*AeHHe 3Ha4eHHR 
OTHOCHTeflbHOf"O ycKopeHMR Me~ T04KaMH o6eHX KPHBbiX no OTHOWeHHC 
K nepsoH 113 HHX. PeweHHe 3TOH aaAa4H AaeTCR ypaeHeHHeM Aee~a
q~H, B KOTOPOM POJlb A00011HHTe11bHOrO ycnoBHR HrpaeT yCJlOBHe He-
3aBI<!CHMOCTH napaMeTpoB S H q, BeA}'IQee K Tpe6oeaHHC 

o2
il(s,q) _ o2

:il(s,q)= aua -~ =£tfl=-£Va :=0. 
Oqds asaq aq as v n 

/4.3/ 

J.-13 /4.2/ !<! /4.3/ CJleAyeT COOTHOWeHHe 

£u=-£~=0, 
~ u 

/4.4/ 

KOTopoe MOmHO npeACTaSMTb B BHAe 
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_f2L = ct<e 0 (Du))- T(e. u). 
ds 1 

TorAa ypaaHeHHe AeBHa4HH npHo6peTaeT $OPMY 

~ = R(u, e>u + Cl-((o (DF + T)). 
ds2 I 

rAe 

T : = T f . Ek o EJI 

k k . . k . . 
Ty = -unvn ('Jfi uJ) + ul Tii (u 'IC Tf...u"'>. 

/4.5/ 

/4.6/ 

/4.6a/ 

/TpaAH4HOHHbiH MeTOA nony\.feHHR nocnei}.Hero ypaaHeHHR OCHOBbiBaeTCR 
Ha HCrlOflb30BaHHH onepaTopa D/ds : = U V' k K /4.6/ H AOAXOARI.IleH 
nepepavoTKe nony\.feHHoro BblpameHHR/. 

4. 2. PaccMOTPI-!M cny\.faH ABYX CBOOOAHbiX 4aCTH4 c c2 -TpaeKTo-
0 2 

~RMH X(r) H X(r2 ), nepay10 113 KOTOpbiX HHTepnpentpyeM KaK HafiniO-
AaTenR, a BTOPYIO - KaK HafifliOAaeMyiO 4aCTH4Y· no onpeAeneHHIO, 
CBOOOAHbl Te 4aCTH4bl, TpaeKTOpHH KOTOPbiX CYTb reOAe3H4eCKHe ITH
HHH. npH 3TOM BbiAOflHRIOTCR YCflOBHR 

0 0 0 
...i _ i k Ai ( d2xa'r' ra dxl3'r' dxY (r) O 
r - u I k u = a d,?- + /3y · -d;~!L . dr - = ' /4.7/ 

£u = 0. /4.8/ 
e o 

YcnoaHe /4.7/ aaAaeT reoAe3H4ecKyiO x(r), a /4.8/, 3KBHaaneHT-

Hoe /4.4/, xapaKTepHayeT CYI.IleCTBYIOI.Ilee OTOfipameHHe ~ /CM.AYHKT 2/, 
H 3TO YCflOBHe /4.7/ MOmHO paCCMaTpHBEITb KaK nony\.feHHoe MeTOAOM, 

0 
npHBeAeHHbiM a npeAbiAY~~teM npHMepe I rAe H3Y4aiOTCR KPHBble l (r) H 
2 
x (r 2 ), npi1HaAnemaL~~~--te ceMei1c T ay x(s = r, q) ; npH q = const = q x(s = w; f} =r,q 0 ) RBnReTCR reoAe3114eCKOH • 

YpaaHeHHe AeBHa4HH nony4aeTCR a 3TOM cny4ae a BHAe /eM. 
AYHKT 3. 3, CflY4aH 2/ 

DV ~ . I 
(i;" = R(u, e> u + C1 (( o T), /4.9/ 

rAe 

'I" : = Tf . Ek o E Jl, V:=.Q{ 
dr ' 

/4.10/ 
T k = - T k ui u n + ui T k (ui - T i u m ). 

f fj I D j i If I'm 
Wa /4.9/ CfleAyeT, '-ITO B OOI.IleM cny4ae YCKOpeHHe MemAY ABYMR 

cao60AHbiMH 4aCTH4aMH /npHnHaHoe ycKopeHHe/ HMeeT ABa HCT04HHKa: 

10 

I 

" 

,. 
,. 

TeHaop KPl1Biti3Hbl R 1!kf H TeHaop Kpy4eHI1H T.ik. flo3TOMY a npocTpaHcT-
L 

. I 
SaX n B03MO>KHa HOBaR CltiTYa411R, He CYI.IleCTBYIOI.IlaR B APOCTpaHCTBaX 
Vp /6ea KPY4eHHR/: Kpi1BH3HY H Kpy4eHHe MO>KHO KOMneHCI1pOBaTb TaK, 
•no np11n11eHoe ycKopeHI1e 6yAeT paaHo HyniO (DV/ dr = O) Ha acei1 6a-
3l1CHOH TpaeKTOPI111, Ha OTAeflbHbiX ee Y4aCTKaX 11fll1 B OTAeiTbHbiX ee 
T04Kax. CneAOBaTenbHO, ecnH MO>KHO ycTaHOBHTb 3KcnepHMeHTanbHbiM 
cnoco6oM, '-ITO a AaHHOH o6nacTH npocTpaHcTaa R:kf f, 0 /Kpi1B113Ha 
0Tfll14Ha OT HYITR/ 11 BMeCTe C TeM B HeH pean11ayeTCR OAHa 113 yno
MRHYTbiX B03MO>KHOCTeH, TO 3TO, 8 CYI.IlHOCTI1, 03Ha4aeTi '-ITO npo
<;:TpaHCTBO ecTb npocTpaHcTao c KPY4eHI1eM, TO ecTb Tjl< ,;o /ecn~-1 KaK 
MQAenb npocTpaHCTaa-apeMeHI-1 paccMaTpl-1aaeTcR npocTpaHcTao Ln /. 

4.3. nycTb HaOfliOAaTenb H HaOITIOAaeMaR 4aCTH4a WMeiOT npOW380flb-
' 2 0 I 

Hble C -TpaeKTu!>i11-1 x(r) 1>1 x(r1·). BaeAeM cneAYIOI.Ill-1e onpeAeneHIIIR: 

I 0 
~: = x(r ) - x(r) : = t( /t - WH$HHHTe31o1MaflbHbiH napaMeTp/, 

~: = w(/= o. oo), 
dr 

oa 
ua : = dx (r) 

d-r·--' 

la 
va : = ~ (rl), v: = vaa =viE .• 

drl a ' 

u : = u a a = u kE k a • /4.11/ 

0 I 
TaK KaK x(r) 11 x(r 1), no onpeAeneHI110, - OAH03Ha4Hble H o6paTI-1Mble 
$YHK41-111 COOTBeTCTBeHHO napaMeTpOB T H r 1 , TO 

v = .1_ (u + V), 
w 

V:=K 
dr • 

/4.12/ 

0 l 0 
0To6pameHI1e x(r) -. x(r1 ): = x(r) + ~(r) Ae$OPMI-1pyeT eeKTOP 

Fk : = Ukjf Uf 11 CBR3HOCTb rj~ COOTBeTCTBeHHO B 

'Fi =Fi +££Fi =Fi +£Fi /4.13/ 

H ' ~ 
, r;~ = r;~ + l £r.ik = r;~ + £1,~ 

l I (; J J ~ I 
'/4. 14/ 

B 3TOM cny4ae t~omHo nony4HTb OAHO 11ecTeCTBeHHoe'' AOnonHI1TenbHOe 
ycnoaHe AITR ypaaHeHHR Aea11a41111 c noMOI.IlbiO Tpe6oaaH11R, '-ITO 'Fi 
OAI1CbiBaeT H3MeHeHHe vi Ha HaOITIOAaeMOH TpaeKTOPI-111: 

' F i = vi . ' V. v i : = vi (v i . + T ~ . vk ). 
J d I . 

/4.15/ 

0 I 
3To oaHa4ano Obi, '-ITO npeo6paaoaaHI1e x (r) -. X(r1 ) yaneKaeT I Ae$op-

. 0 
Ml1pyeT/ ace 3aAaHHble CTPYKTYPbl HaA 6a311CHOH KPHBOH x(r) H HX 
83ai1MOCBR311 B Te me caMble CTPYKTYPbl H 11X B3a11MOCBR3H, HO 3aAaH-

Hble HaA Ha6niOAaeMoi1 KPHBOH ~ (r
1

). 
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MomHo n6Ka3aTb, 4TO Heo6xoAHMoe 11 AOCTaT04Hoe ycllosHe All~ 
BblnOllHeHH~ /4. 15/ 3aAaeTC~ paBeHCTBOM 

£F; =-Fi +_LIFi -(u1 +V1 )[Vi(logw). +_D._(logw)]+ 
~ w2 •l dr /4.16/ 

+Vi(ui +Vi)l. +uivt
1
. +(ui +Vi)(uk+Vk)£r.i 1. 

I J ~ Jk 

AHallOrH4H~M cnoco6oM MomHo nolly4HTb H APYroe AonollHHTellbHoe 

ycllOBHe/l/, ecllH BMeCTo ~ = t(r1~)- ~(r) onpeAellHM va: = (llw).ua 
H noTpe6yeM BbrnonHeHH~ yclloBH~ 14.15/. B 3TOM Clly4ae npeo6pa3o-

o l ~ 
BaH He x (r) ~ x (r t> TaK oTo6pamaeT I ,Ae<!>oPMHpyeT I 6a3~o+CHYIO KPHBYIO, 
4TO TaHreH~HallbH~e BeKTOP~ K 6a3HCHO~ K Ae$opMKpoBaHHO~ /Ha
fim')AaeMOH/ KPHBOH nJ)onopt.tHOHallbHbl Me>KAY co6oi1. 

AsTopbl s~pama~T 6llaroAapHoCTb H.A.4epHHKosy 3a o6cy>KAeHHe. 

llPHflOJ!(EHHE 

llpoH3BOAH~e flK a<!><!>HHHOH CBR3HOCTK n~ B Ln 
C npOH3BOllbH~M 6a3KCOM 

OpoH3BOAHaR flH a$$KHHoi1 cs~3HOCTH r.t a L
0 

c KOOPAHHaTH~M 
6a3HCOM onpeAelleHa, HanpHMep, B /7/.Jlo3TbMy 3AeCb paCCMOTPKM TOllb
KO clly4ai1 All~ npoH360flbHoro HeKOOPAKHaTHoro 6a3Hca IE,t. HanoM
HHM, 4TO npH 3aMeHe 6a3Hca IE.I~IE.•I, 

I l 

· · ·' k I Et·= A:· .Er. [detiiA 1i'l\1 o. ""· llA'; If= IIA rtfl- 1. 

cs~3HOCTb a Ln npeo6pa3yeTCR no <!>oP~~ynaM 

ri r:: 1' A1, Ai A" l't Ai' A1 
jk ~· j'k. = i . j'' k'· jk + i. j',k'· 111.11 

PaccMOTPHM HH$HHHTe3HMallbHoe T04e4HOe npeo6pa3osaHHe a L 0 : 

-
X --+ X, 111.2/ 

FAe KOOPAKHaTbl X 6y,qyT ClleAYIOI!\HMH: 

i a : = X a + f ~a (x fJ}. /11.3/ 

3AeCb C - HH$11HI!ITe3HMallbH~H napaMeTp, ~a - KOMnOHeHTbl KOHTpasa
pHaHTHOFO C 2-seKTopa. 6a3KC 1 Z.,.. : = A.,..i E. 1. r,qe 

I l I 

Aj :=ai..(Bi -fl)), !i :=~i +Ci 0 ~Y. ~f :=AfE.a. /11.4/ 
i i k k k ,k kr a ~ 

Ha3biBaiOT 6a3HCOM, 
/cp. c /6/ I. TaK 

12 

YBlle4eHH~M T04e4HOH TpaHC$OpMat.tHeH /11.2/ 
onpeAeileHHble BellH4HH~ YAOBlleTBOP~IOT paseHCTBaM 

r. 

~E 1 :=-I~Ek, s1i.E)- :=E1 +*~E1 =B/~ .E ... 

"3 /11.4/ clleAYeT 

/11.5/ 

A!= B!(B~ + *!~) /11.6/ 
J • I I 

/4neHbl nop~AKa t
2 Aallbwe He paccMaTpHsaroTc~/. 

no onpeAeneHKIO, yslle4eHHa~ IAe<!>opMKposaHHa~/ c noM~biO /11.2/ 
~$HHHa~ CBR3HOCTb '~l 3aAaeTCR paseHCTBOM /cp,/1/j 

,j . 1 j" ·-1:.,.. (x) . = B . • B_. 8_. r (x). /11. 71 
jJt I j k jk 

Ha OCHOBe /0.1/ K /11.7/ HaXOAKM 

•i j j 1 ljki- i i l.k (x) = A (x).A. (x).Ak (x). B . • B • 8 • r (x) +A (x).A (x). 
I 1 I I J k jk T j'k 

/11.8/ 

EcllH nocTaBKM a noclleAHee s~pameHHe /11.4/ 1-1 /11.6/ 1-1 Hcnollb3yeM 
TOT $aKT, 4TO 

rP (x) = rP (x) + (~"rP (x), 
qr qr qr,m 

TO nony4HM 

'i i ,ni in in i in 
r,L=Lk+E,-r.k! +rk!.+r, !k+!.k +(E I'.k)~ ). l.. I I n n J ID 1, n 1 

11poH3BOAHa~ flH H3 r. 1 no seKTopy ~ AaeTc~ s~pameHHeM 17 I 
lk 

; . . • Ij~ (x)- I:'~ (x) 
£ r.k (x) . = hm ------.,.--L __ _ 
~ I E-+ 0 E 

oTKYAa nolly4aeTc~ 

£l.ki = -r.nk !i + rtk!~ + r. i !kn + !~ k + (E r.ki )~ n. 
~ J I n n I JD I • n I ~ 

/11.9/ 

1n. 101 

/11.11/ 

/11.12/ 

11oclle 3aMeHbl o6~4H~X 4aCTHbiX npoi13BOAH~X B /11. 12/ KOBapHaHT
H~MH npOH3BO,QHbiMH (~ ,ik = ~ ~k- r,;k ~0) C nOMOII\biO HaAllemaii\HX 
nepepa6oToK nolly4eHH~x s~pameHHi1 nolly4aeTc~ paseHCTBo /1. 1/. 
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PyKon~cb nocryn~na s ~3AaTeilbCK~i1 OTAeil 
27 AeKa6pfl 1983 roAa. 
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HET JU.i nPOBEJIOB 8 BAWEA BMBJIHOTEKE? 

8bl MO*eTe DOJiyqHTb 0<1 O<lqTe nepeqJIC.IeHHble HMllte KHIIrM, 

ecJIK OHJI ae 6111.a11 ~:Ja~38HW paHee. 

.!111 -Stl-13 

,!IZ.-80-271 

,!14-80-385 

.!12-81-543 

,!110,11-81-622 

.!11,2-81-728 

.ll17-81-758 

.Ill ,2-82-27 

P18-82-117 

.!12-82-568 

.!19-82-664 

.!13,4-82-704 

.!12,4-83-179 

.llll-83-511 

.!17-83-644 

.ll2, 13-83-689 

lPYAW VI Bcec0103HOro cos_....,,. no YCt<OJ)MTeMM ~aPII
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HnHea 6., Hawoa C. PZ-83-897 
Ypa8HeHHA Ae8Ha~MH 8 npocTpaHCT8ax a~MHHO~ CBA3HOCTH 

HccneA08aHa CBA3~ Me*AY npOH380AHWMH nM M ypa8HeHMAMH Ae8Ha~MM 8 npocT
paHCT8aX ~HHHO~ CBA3HOCTM. nony4eHW ypa8HeHMA Ae8Ma~MM reOAe3M4eCKHX, 
a TaK*e HereQAe3M4eCKHX TpaeKTOPH~ npH Hano*eHHH AOnonHHTenbHWX ycn08H~ 
Ha npOH3BOAHWe nH OT reOMeTpH4eCKHX o6~eKT08, xapaKTepH3Y~HX 6a3HCHWe 
KPH8We. 

Pa6oTa awnonHeHa a na6opaTOPHH TeopeTH4eCKO~ ~M3HKH OH~H. 

C~eHHe 06~eAHHeHHoro HHCTHTYTa AAepHwx HccneAoaaHHH. AY6Ha 1983 

11 lev B.Z., Hanov S.S. PZ-83-897 
Deviation Equations in Spaces with Affine Connection 

The connection between Lie derivatives and the deviation equations has 
been investigated in spaces Ln with affine connection. On this basis the 
deviation equations of the geodesics have been obtained as well as deviation 
equations of nongeodeslc trajectories, through imposing certain conditions 
on the Lie derivatives with respect to the tangential vector of the basic 
trajectory. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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