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BonHoB~e ypaeHeHHR A11R TeH3opa KHHeTH4ecKoro 
MOMeHTa 

B pa6oTe aHanorHR MemAY HMnyJlbCOM H KHHeTH4eCKHM MO
MeHTOM, cy~ecTBY~~aR B paMKax ypaeHeHH~ Hb~ToHa , o6o6~eHa 

Ha CJly4a~ TeOpHH raMHJlbTOHa-.s:JK06H. nony4eHbl ypaBHeHHR Ha 
BeKTOPHY~ ~YHK4H~, RBJlR~~HeCR BeKTOpHbiM aHanoroM ypaBHeHHR 
raMHJlbTOHa-.s:JKo6H. B paMKaX KBaHTOBO~ MexaHHKH B~BeAeH~ 
BOJlHOB~e ypaBHeHHR A11R TeH30pa KHHeTH4eCKOrO MOMeHTa. 
PaccMOTpeH cny4a~ penRTHBHCTCKO~ MexaHHKH. 

Pa6oTa BblnOilHeHa B Jla6opaTOPHH Bbi4HC11HTellbHO~ 
TeXHHKH H aeToMaTH3a4HH OH.s:JH. 

Coo6weHHe 06bellHHeHHO!"O HHCTHTYTS SlllepHbiX HCCnellOBSHHl!, ny5Ha )979 

Yamaleev R.M. P4 - 12774 
Wave Equations for the Tensor of Angular 
Momentum 

Analogy between momentum and angular momentum existing 
in the frame of Newton's equation is generalized for the 
case of the Hamilton-Jacobi theory. The equations for the 
vector function presenting vector analog of the Hamilton
Jacobi equation are obtained. In the framework of quantum 
mechanics the wave equations for the tensor of angular 
momentum were derived. The case of relativistic mechanics 
has been considered. 

The investigation has been performed at the 
Laboratory of Comp~ting Techniques and Automation, JINR. 
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Cy~eCTByeT aHanorHR MemAY ABYMR cnoco6aMH onHcaHHR ABH
meHHR: 1/ B TepMHHaX CHJl~ H HMnyJlbCa H 2/ B TepMHHaX MO
MeHTa CHil~ N H KHHeTH4ecKoro MOMeHTa K. B nepeoM cny4ae 
AHHaMH4eCKHe nepeMeHH~e onHc~ea~TCR ypaBHeHHeM 

dp -. 
---- = F' 
dt 

BO BTOpOM -
di{ -. 

---- = N 
dt ' 

npH4eM ypaBHeHHe /2/ RBJlReTCR CileACTBHeM ypaBHeHHR /1/ 
H onpeAelleHHI:i 

K=[;xp1. N=[;xii\ 

/1/ 

/2/ 

131 

AHanorHR MemAY ypaeHeHHRMH /1j ~ /2/ ~cxoA~T H3 o6~HOCT~ 
narpaHmeea ~opMaJlH3Ma, rAe K H N, ecnH nepel:iTH e npocTpaH
CTBO o6o6~eHH~X KOOPAHHaT, RBilR~TCR o6o6~eHH~M~ ~MnyJlbCOM 

H CHilOH. B HacTOR~el:i pa6oTe npeAnPHHRTa non~TKa o6o6~~Tb 
~aHHy~ aHanor~~ B paMKax TeopHH raMHJlbTOHa-.s:!Ko6~. HHTepecHo, 
4TO B 3TOM Clly4ae M~ HMeeM AeJlO C BeKTOPHOH ~YHK4~el:i ra
M~JlbTOHa-.s:JKo6~, KOTOpaR YAOBJleTBOpReT CHCTeMe ypaBHeHHH, 
aHanor~4H~X ypaeHeHHRM MaKceenna e 3JleKTPOA~HaMHKe. 

B TeopH~ raM~JlbTOHa-.s:!Ko6H ~MnyJlbC H 3HeprHR npeACTaBJlR
~TCR 4epe3 HeKoTopy~ cKallRPHY~ ~YHK4H~ S: 

-. as 
p = grad S , H = - ---

at /4/ 

YpaeHeH~e Ha S HaXOA~TCR nyTeM noACTaHoBK~ /4/ e ~3BecT
HOe COOTHOWeHHe MemAY H H p: 

H = H(p, x). 

.s:ICHO, 4TO HeJlb3R HenocpeACTBeHHO pacnpOCTpaH~Tb AaHHY~ 
Teop~~ Ha CJly4aH OnHcaH~R ABHmeHHR B TepM~HaX A~HaMH4eCKHX 
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-> -> -> 

BeJW14YIH K 1-1 N, nocKOJlbKy K He ecTb YICTYIHHbl~ eeKTOP, a JlBJlJl-
eTCJl aHTYICYIMMeTpY14H~M TeH30POM BTOporo paHra C KOMnOHeHTaMYI 

Kij =- Xipj- xjpi (i,j = 1,2,3). 151 

AY~eepreH~YIJl oT 3Toro e~pa~eHYIJl pasHa Hyn~. Ae~CTBYITenbHo, 

-> -> 
divK = div [r xgradS] = 

161 
=(gradS·rot;)-(r'.rot(gradS)) = o. 

CneAOBaTellbHo, K MO~Ho npeACTaBYITb KaK poTop oT HeKOTo
po~ eeKTOPHO~ ¢yHK~YIYI A: 

-> -> 
K =rotA. 171 

TaKYIM o6pa3o~ ecn~-1 KYIHeTY14ecKYI~ MOMeHT K JlBJlJleTcJl aHa
noroM YIMnyJlbCa p, TO B paMKax TeOpYIYI laMYIJlbTOHa-RK06YI BeK
TOpHaJl <I>YHK~YIJl A JlBJlJleTCJl aHanoroM cKanJlpHo~ ¢yHK~YIYI S. 

Me~AY eeKTOPHO~ <I>YHK~Yie~ A 1-1 <I>YHK~Yie~ laMY11lbTOHa-RKo6YI 
YIMeeTCJl npOCTaR CBR3b 

-> ... 

A =- S r t- grad f , 

- HeY13BecTHaR cKanRpHaR <I>YHK~YIR. Ae~CTBYITeJlbHo, ecn~-1 

noACTaBYITb Bblpa~eHYIR AllR A a 171, nony4YIM 

K = rot[- s; + grad f)=- Srot;- [gradS x r] + rot(gradf) = [r-~ p'], 

T,e, onpeAefleHY!e KYIHeTY14eCKOrO MOMeHTa, 

1. BEKTOPHW~ AHAnOI YPABHEHHR IAMHnbTOHA-RK06H 
-> 

C ~eJlb~ BbiBOAa ypaBHeHYIR Ha BeKTOPHY~ ¢yHK~YI~ A paccMOT-
pYIM AYI¢¢epeH~YiaJlbHY~ ¢opMy, 3anY!CaHHY~ 4epe3 BeKTOPHOe 
npOY13BeAeHYie, Y1 npeo6pa3oBaHYIR ne~aHAPa A11R AaHHO~ BeKTop
HO~ ¢opMbl. 

B TeopYIYI laMY11lbTOHa-RKo6Y~, 3HaR 4aCTH~e npoY13BOAH~e 

as ... as 
---- = p, ---- = -H • ax at 

MO~Ho nocTpOYITb nonHbl~ AY1¢¢epeH~Yian ¢yHK~YIYI S: 

dS = (p d;)- H dt. 
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181 

191 

nocTaBYIM nepeA co6o~ cneAY~~Y~ 3aAa4y: no AaHH~M 

-> -> 

rotA= K Y1 
aA ... 
--- = T at ... 

1101 

onpeAellYITb nonHbl~ AY~¢¢epeH~Y~an <I>YHK~YI~ A I T - eeKTOPHbl~ 
aHanor raMYIJlbTOHYiaHa H I. 

PeWeHYie 3aAa4YI 1101 MO~eT 6~Tb AOCTYirHyTO TOJlbKO C T04-
HOCTb~ AO rpaAYieHTa OT npOY13BOJlbHO~ ¢yHK~YIYI. PaCCMOTpYIM 
cHa4ana npocTo~ cny4a~ K = const, T = 0, TOrAa KaK Y13BecTHO, 

--Jo 1 -+ -+ 
A= - [K x r]. 

2 
1111 

PeweHYie o6~e~ 3aAa4YI 1101 6yAeM YICKaTb B BYIAe AY1¢¢epeH
~YiaJlbHO~ ¢op~ 

d A= (K X d ;] - T dt. 1121 

KOTOpaR RBJlReTCR BeKTOpHbiM aHanorOM ¢opMbl 191. RBJlReTCR 111-1 
AaHHaR ¢opMa nonHbiM AY~¢¢epeH~YianoM? C ~enb~ OTBeTa Ha AaH
Hbl~ eonpoc pacKpoeM npaey~ 4aCTb Bb!pa~eHYIR I 121, nonb3yRcb 
onpeAeneHYieM 1101, nony4YIM 

-+ -+ -+ -+ -+ -+ 

[K x d r] - T dt = dA - grad ( d r A) • 1131 

3AeCb dA ecT b nonHbl~ AYI¢¢epeH~Yian ¢yHK~YIYI A. TaKYIM o6pa30M, 
B~pa~eHYie 1121 OTJlY14aeTCR OT nOJlHOrO AYI<I><t>epeH~YiaJla Ha ¢YHK
~YI~ 

... ... ... 
8 F = grad(dr A). 1141 

... 
B CYIJlY HeOAH03Ha4HOCTYI B Bbi60pe ¢yHK~YIYI A, KOTOpaR onpe

AeJleHa c T04HOCTb~ npeo6pa3oeaHYIR 

-> -> 

A ' = A + grad f, 1151 

MO~HO noTpe6oeaT b, 4T06~ 8F = 0, YIJlYI 

d;A= adt. 1161 

B AallbHe~weM ycnOBYIR I 161 Mbl 6yAeM Y~cnonb30BaTb a BYIAe 

...... 
(P A) = a. I 1 7 I 

C y4eToM 1161 nonHbl~ AYI¢¢epeH~Yian A MO~Ho 3an1-1caTb 
a cneAY~~e~ ¢opMe: 
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rAe 

__, __, -+ 
dA = [K x dr]- Tdt, 

K =rotA, T=- aA_ 
at 

/18/ 

__, 

C Apyroi:i 
COOTHOWeHI-'Ie 
nOCTOAHHOrO 

cTopoH~, T MO~Ho onpeAen~Tb 4epea K. HcKoMoe 
AOn~HO ~MeTb TaKOI:i BI-'IA, 4T06bl B 4aCTHOM cny4ae 
K s~pa~eH~e /18/ np~BOA~nocb K B~AY /11/ . .QaH-

HOe COOTHOWeH~e AOn~HO COOTBeTCTBOBaTb TaK~e B~pa~eH~~ ra
M~nbTOHI-'!aHa H 4epea ~Mnynbc p: 

H = _ _!__ p-+2 
2m · /19/ 

3T~M ycnoB~AM YAOBneTBOpAeT BeKTOp i, onpeAeneHH~i:i cneAy~
~1-'!M o6paaoM: 

_, 1 ..... -+ 

T = --- [K X p ] . 
2m /20/ 

noACTaB~B B /20/ B~pa~eH~A /10/, HaXOA~M C~CTeMy ypasHeH~i:i 
Ha <)>yHKLI~~ A: 

a_~= _1_ [rotA x ;], - ·~n 2m 
__, __, 

(pA) = a, 

a- np0~3BOnbHaA nOCTOAHHaA. 

/21/ 

YpasHeH~e /21/ ABnAeTcA seKTOPH~M aHanoroM ypasHeH~A 
raM~nbTOHa-~K06~. 

BeKTOPH~i:i aHanor ypaBHeH~A raM~nbTOHa-~Ko6~ AnA A MO~HO 
aan~caTb s APYroM B~Ae, He B~AenAA ycnos~e /16/. Ha /13/ 
cneAyeT, 4TO 

-+ __, aA __,__, 
T = - -- - grad ( v A). at /22/ 

np~paBHI-1BaA /20/ ~ 
AnA K: 

/22/, np~XOA~M K cneAY~~eMy ypaBHeH~~ 

a "A __, __, 1 • __, __, at-= -grad(v A)- "2[K x v], /23/ 

~n~ c y4eTOM <)>opMyn~ 

grad(v A)= (v v )A+ [v X rotA] 

~MeeM: 

aA __, __, 1 __, __, 
----=-(v V)A--[v x rotA]. at . 2 /24/ 
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no BHeWHeMy B~AY ypaBHeH~A /23/, /24/ HanOMI-'!Ha~T ypaBHeH~A 
AB~~eH~A ~AeanbHOI:i ~~AKOCT~ B <)>OpMe 6epHynn~: a-v __, __, 

---- = [ v x rot v] + grad a, 
at 

1-1n1-1 ypaBHeH~e 3i:inepa AnA MOMeHTa B B~Ae 11ypaBHeH~A BI-1XpA 11 : 

a rot v -+ -+ -------- = [ v x rot v ]. at 
0npeAenA~~I-1M~ CTPYKTypy Teop~~ ABnA~TCA <)>opMynbl 
_.. ..... _, ...... 1 ..... ..... 
K = [r x p] ~ T = --- [K x p ]. 

2m 
tta OCttOBe np~BeAeHHbiX <)>opMyn MO~HO aan~caTb ypaBHeH~A 

Ha K ~ T, ABnA~~~ecA 3i:!KoHanbH~M np~6n1-1~eH~eM sonHos~x 
ypasHeH~i:i T~na ypasHeH~i:i MaKcsenna 

+ 
-+ 1 -+ e -+ -+ * 
T + -2-~ [(p + c A) x K] = 0, 

+ + 
-+ e-+..... ..... 

[(p+-A) x T]-(& + e¢)K =0, c /25/ 
+ _, e -+'fi-t 

((P + -c A)~) = 0, 
-j _, e ...... -+ 

((P + -c A)T) = 0 . 

2. BEKTOPH~~ AHAnOr YPABHEHH~ rAMHnbTOHA-~K06H 
B CnEUHAnbHO~ TEOPHH OTHOCHTEnbHOCTH 

8 cnel.l~anbHOI:i Teop~~ OTHOC~TenbHOCT~ K~HeT~4eCK~i:i MOMeHT 
npeACTaBnAeTCA aHT~C~MMeTp~4H~M TeH30pOM BTOpOrO paHra 
C WeCTb~ He3aB~C~MbiM~ KOMnOHeHTaM~ 

MiK =XipK-pixK • /26/ 

PacKpoeM 3TOT TeH30p B cneAY~~ei:i MaTpi-14HOI:i <)>opMe: 

(

- :1:1 :: :: 

- K 2 -K3 0 T 3 

-T1-T2 -T3 0 

MiK = 

TaK~M o6paaoM, seKTOPbl K 1-1 T o6beA~HA~TcA s OA~H aHT~C~M
MeTp~4H~i:i TeHaop, np~4eM 

----1----;--------
* (A,-¢)- noTeHI..I~an~ BHewHero nonA. 
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• 

i{ = [; " ; 1. 

i=;&-pt. 
1271 

B 4-MePHOM npocTpaHCTBe o6o6~eH~eM npeACTasneH~R K~HeT~-
4ecKoro MOMeHTa 4epe3 BeKTOPHY~ $yHK4~~ A RBnReTCR $OpMyna 

aAi aAK 
M . = ----- - ------ ' 

IK axK ax i 
/28/ 

rAe A i - 4-MepHbli::t BeKTop c KOMnoHeHTaM~ (A.¢). HeTPYAHO 3a
MeT~Tb, 4TO M iK a Han or~ 4eH TeH30py 3neKTpOMarH~THOI::i Ha
npRmeHHOCT~. AHanoroM BeKTopa HanpRmeHHOCT~ MarH~THoro nonR 

RBnReTCR BeKTOp K~HeT~4eCKOrO MOMeHTa, npeACTaBnR~~~i::t npo
CTpaHCTBeHHble KOMnOHeHTbl TeH30pa M iK: 

-+ -+ 
K = rotA, /29/ 

aHanoro~ BeKTOpa HanpHmeHHOCT~ 3neKTp~4eCKOrO nOnR RBnReTCR 

BeKTOp T, KOTOpbli::t BXOA~T BO BpeMeHHble KOMnOHeHTbl TeH30pa MiK 
~ ~MeeT B~A 

na 

-+ 
... 1 aA 

T =- -- ----grad¢. 
c at 

$opMynbl /29/ ~ /30/ 

rotT +-1:._ 
c 

divK = 0. 

-+ aK 
at = 0. 

/30/ 

Aa~T nepsy~ rpynny ypaBHeH~i::t MaKcsen-

/31/ 

AHanor BTopol::t rpynnbl ypaBHeHY~i::t t1_aKcsenna MomHo _pony'-!~1Tb, 
nonb3YRCb $opMynaMY1 /27/. YMHOmY~M K BeKTOPHO Ha p, a T Ha 
&;, nony4~M 

[; x K] = [p x[;x p]] ~ r; 2- p(;r), /32/ 

i&=;&-pt&. 1331 

Bb14~TaR /33/ 1-13 /32/, nonyY~M aHanor BTopol::t rpynnbl ypasHeHY~i::t 
MaKcsenna B 3i:1KoHanbHOM np~6n~meH~~= 

8 

[p d(J - 1:& = i. 

(P T) = p. 

134/ 

rAe 
·

4 

2 2 J =m0 r -I0 p, p = mot- &1 0 , /35/ 

m O ~ 1
0 

- ~HBap~aHTbl : 

2 ... 2 2 & -p ~mo. 

&t-;p=I 0 . 
/3S/ 

.... 
PaccMoTp~M 3aAa4y, aHanor~4HY~ onpeAeneH~~ A ~3 ypaBHe-

H~R K=rotA. B AaHHOM cnyYae 6yAeM ~cKaTb 4-MepHbli::t seKTop 
~3 c~cTeMbl ypasHeH~i::t /28/, c~cTeMa /28/ onpeAenReT A i 
C T04HOCTb~ AO npeo6pa30BaH~R 

A~ = A . + -~-- f 
I I a xi /37/ 

nonHbiA A~$$epeH4~an A i 4epe3 M iK MOmHO 3an~caTb TaK: 

K 
dAi = dxMiK' /38/ 

np~4eM 

K dx AK =ads. 

Ycnos~e /39/, KOTopoe Aanee 6yAeM 3an~cbiBaTb B B~Ae 

KA =a p K 

/39/ 

/40/ 

RBnReTCR aHanorOM yCnOB~R nopeH4a B 3neKTPOA~HaM~Ke. 
0KoH4aTenbHo, B 4-MepHoi::t 3an~c~ AnR TeH3opa MiKnonyYa

eM cneAY~~y~ C~CTeMy ypaBHeH~i::t: 

pKMij + piMjK + pjMKi=O. /41/ 

M 
ij . i 

pi = J • 

K 
p AK = a. 

KaK B~AHO, c~cTeMa /41/ RBnReTCR nonHbiM aHanoroM ypas
HeH~i::t MaKCBenna B 4-MepHOI::i 3an~c~ B 3i::tKOHanbHOM np~6n~meH~~. 
Cy~ecTBeHHbiM MOMeHTOM, 4TO co6cTBeHHO ~ oTn~YaeT AaHHY~ 

C~CTeMy OT ypaBHeH~i::t MaKCBenna, RBnReTCR TO, 4TO+ np~ AB~me
H~~ B np~cyTCTB~~ BHewHero nonH c noTeH4~anaM~ Ai noA pi 
He06XOA~MO ~MeTb B B~AY YAn~HeHHble ~MnynbCbl, T.e. 
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+ 
P .... p . -~-A -

I I C I 
1421 

0TMeTHM e~e OAHY HHTepecHy~ OC06eHHOCTb aHanorH~ CHCTe-
Mbl 1411 c ypaeHeHHflMH 3neKTPOAHHaMHKH MaKceenna. Ha ypaeHe
HH~ HaKceenna cneAyeT, 4TO 4-MepHafl AHBepreH~Hfl BeKTopHoro 
nonfl ToKa j i pasHa Hyn~: 

aj i 
----- = 0 
axi . 

AHanoroM 3Toro paeeHCTBa flBnfleTCfl OopMyna 

. i 
pi J = 0. 

rAe ji onpeAeneH e~pameHHflMH 1351, 1361. 

3. BOnHOBOE YPABHEHHE An~ BEKTOPA 
KHHETH4ECKOrO MOMEHTA 

A. HepenHTHBHCTCKH~ cny4a~ 

1431 

KaK yme 6~no OTMe4eHo e~we, CHCTeMa ypaeHeHH~ 1251 no 
BHewHeMy BHAY HanoMHHaeT ypaeHeHHfl MaKceenna, aanHcaHH~e 
B npH6nHmeHHH 3~KOHana. 3TO CXOACTBO flBnfleTCfl OC06eHHO 6nH3-
KHM B penflTHBHCTCKOM cny4ae Anfl CHCTeM~ 1411. TaKHM o6pa30M, 
HMeeT MeCTO CHTya~Hfl, aHanorH4Hafl CHTya~HH, cy~eCTBy~~e~ 

Anfl ypaBHeHHfl raMHnbTOHa-~K06H, KOTOpOe TaKme HMeeT CXOACTBO 
C 3~KOHanbH~M npH6nHmeHHeM BOnHOBOrO ypaBHeHHfl, 4TO H nocny
mHnO B CBOe BpeMfl nyTeBOAHO~ HHTb~ Anfl B~BOAa ypaBHeHHfl 
WpeAHHrepa. noA06H~e paccymAeH~fl B AaHHOM cny4ae npHBOAflT 
K eonHoB~M ypaeHeH~flM T~na MaKceenna. 

Ocy~ecTB~M e HepenflTHBHCTCKOM cny4ae nepexoA K eonHoeo~ 
MexaH~Ke cornacHo ~aeecTHOMy pe~enTy, aaMeHflfl 

pi 
l a 

Ha onepaTop -ih--~
a~ , 

& Ha onepaTop it _a__ • at 

1441 

c~cTeMa 1251 np~ aaMeHe 1441 nepexoA~T e cneAY~Y~ cHc
TeMy A~<l><t>.epeH~~anbH~x ypaBHeH~~: 

10 

... iii a ... 
T - ---- [ ---- X K ] = 0 • 

2m at 
. a ... a ... - IIi [ --- X T ] - i h --- K = 0 • at at 

a ... 
-iil<-a-r-+K) = o. 

+ a ... 
-i.n(----T) =0. 

at 

1451 
~ 

• 

C~cTeMa ypaBHeH~~ 1451 OnHC~BaeT AB~meHHe CB060AHO~ 
eonHbl. Ecn~ AE'HmeH~e npOHCXOA~T B none c 4-MepH~M eeKTOPH~M 

"!:. ~ 
noTeH~HanoM ( A ,-¢), aaMeHa 1441 o6o6~aeTcH: 

-+ ·t-a e+..., 
P ... - i n a-Jf """ ~- A . I 46 I 

c: t a + 
L" .... i 1--- - e ¢. at 
CHCTeMa 1451 C y4eTOM 1461 3an~c~eaeTCfl COOTBeTCTBeHHO 

cneAY~~HM o6paaoM: 

.... ii a .... e ±. .... 
T + ---- [ ---- X K ] + ---- [A X K ] = 0 • 

2m a r 2mc 

. . a -+ e .t -+ • ' a -+ + .... 
-th[-~ x T] +-- [A " Tl- 1h -a-- K + e¢K = o. ar c t 

. .. a -+ e :!; .... . t a .... e :!; ... 
- tn(--- K) +-- (AK) = O. - 1 (--.j" T) + --(AK) = 0. ar c ar c a .... a .... .... .... 

3Aecb [-af' x K] H (JJfK) o6oaHa4a~T rotK H divK. 
PaccMoTp~M 3HKOHanbHoe 1Keaa~Knacc~4ecKoel 

AnR ypaBHeHHR 1471. 
6yAeM ~cKaTb peweHHe e B~Ae 

.... I Ii .... 1 _. 
K = eiifi [K 0 + fi- K 1 " ... ], 

i = ei.P/ t [ i o + fit i 
1 

+ ... 1 . 

1471 

np~6n~>KeHHe 

1481 

noACTaB~B 1481 B /471 H npHpaBH~BaR Hyn~ K03<)l<)l~~HeHT~ np~ 
paanH4H~x cTeneHflX L ' ~. nony4HM 

-+ 1 e -:!; _. 
T +----[(V'I' +-- A) x K ]=0 

0 2m c 0 ' 

e :!; -+ a'l' + .... 
(( ';' 'I' + -- A) x T ] - (- --- + e ¢) K = 0, 

c o at o 

e :i; ... 
(V 'I' + -c A) K0 = 0, 

1491 + e ...... 
(V 'I' + c- A)T 0 = 0. 

nocKOnbKy 
HeH~RMH 1251. 

... a'l' c: 4 
'I' = P , - -a-c-="'· ypaeHeHHR I 91 coenaAa~T c ypae-
Ha noc:neAHHx ABYX ypaeHeHH~ c~cTeMbl 1491 cne-

AYeT, 4To aeKTOPbl 1·0 , K0 
nRpHbl. HcKn~4HM H3 CHCTeM~ 

e ::!; 
H V'l' +c- A eaaHMH<J nepneHAHKy-
1491 eeKTop T

0
, Tor~a 
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e ~ e t e -t. a'l' + 
(V'I' +-- A)((V'I'+-- A)K )-(V'I' +-c A) K ,.(- ---~ e¢)K c c at 

0TCIOAa CJleAyeT 
+ e ... a'l' + 

(V 'I' + -- A) = - --- + e ¢, 
c at 

T.e. ypaBHeHHe laMHJlbTOHa-RK06H. 

6. PenHTHBHCTCKHH cJly4aH 

3aMeHa /46/ npH nepeXOAe K BOJlHOB~M ypaBHeHHHM OCTaeTCH 
B CHile H B CJly4ae peJlHTHBHCTCKH-HHBapHaHTHOH TeopHH. 3anHWeM 
ee B 4-MepHOH ~OpMe: 

p . " - it __ _q __ ~ -~ 1 i 
I dxi c 

/50/ 

nepenHWeM ypaBHeHHH /41/ C y4eTOM 3aMeHbl /50/: 

. . a e ~ ·t a e ~ 
(- Ih ---- t -- A K )M . . t (- I ---- + -- A . )M K I axK C I] ax i C I J 

/51/ 
.J. a e + . 

+ (-J h --- --: -· • - - A . )MK · = 0, ax J C J I 

: () e + ij 
(- i t1 ·---- • -- A · )M = j 

ilx j c J 

CHCTeMa ypaBHeHHH /51/ OTJlH4aeTCH no BHAY OT ypaBHeHHH 
MaKcsenna npHcyTCTBHeM BHewHero nonH Ai . YpaBHeHHA /51/ 
COOTBeTCTByiOT ypaBHeHHIO KneHHa-IOpAOHa. TaK ~e KaK H B He
peJlHTHBHCTCKOM CJly4ae, 3HKOHaJlbH~M /KBa3HKJlaCCH4eCKHM/ npH-
6JlH~eHHeM ypaBHeHHH /51/ HBJlAeTCH CHCTeMa /41/. 

HHTepnpeTa~HH H peweHHe nony4eHH~x ypasHeHHH Tpe6yiOT 
cne~HaJlbHOro HCCJleAOBaHHH. 

B 3aKJ1104eHHe asTop B~pa~aeT 6naroAaPHOCTb A.KanycTHHKOBy 
3a CTHMY11HPY~YIO AHCKYCCHIO. 
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PyKonHcb nocTynHna B H3AaTeJlbCKHH OTAeJl 
6 ceHTH6pH 1979 roAa. 


