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J:'(n) 
1. IlyCTL B n - MepHOM eBKllH.n;OBOM npOCTpaHCTBe \9 

AaH n -Mep-HLiii-napannenenune.zi 1f. ___ 06o3ilaqHM qepe:i --~ 

CHCTeMy 6openeBCKHX MHO>KeCTB H3 ll . PaCCMOTpHM CHC

TeMy B3aHMOAeiicTBYIO~Hx qacTHIJ, M pa3nH'IHLIX copTOB 

(M2 1), 3aKnJO'IeHHLIX BHYTPH o6naCTH B, B c n . COCTO.HHHe 

TaKOH CHCTeMLI onpeAen.HeTCJI llOllO>KHTenLHOH BeKTOp- Mep

HOH f-1 = (f-11 , f-1 2 , ···, f-1 M ), rAe f-1 h (b=l,2, ... ,M) BnonHe 

aAAHTHBHaJI, HeOTpHIJ,aTenLHa.H ~YHKIJ,HJI MHO>KeCTBa, onpe

AeneHHa.H Ha :J3, npH'IeM f-1 h (B)= 1 H fl. h(B)= 0 BHe B. Ilo

cneAHee 6yAeM o6o3Ha'laTL qepe3 11~ B H rosopHTL, 'ITO 

f-1 cocpeAOTO'IeHa Ha B. Mepa 11 a - 3TO pacnpeAeneHHe 

qacTHIJ, copTa a, a =1,2, ... M. 
EcTeCTBeHHLIM o6o61IJ,eHHeM noH.HTHJI nono>KHTenLHOH 

MepLI .HBllJleTCJI DOHJITHe MepLI /BDOnHe aAAHTHBHOH, HO He 

06Jl3aTenLHO HeOTpHIJ,aTenLHOH ~YHKIJ,HH MHO>KeCTBa, HHOrAa 

Ha3LIBaeMOH 3ap.HAOM/. Il03TOMY IJ,enecoo6pa3HO COCTOJI· 

HHeM Ha3LIBaTL H TaKyJO BeKTOp-Mepy, a COCTO.HHHe, BCe 

KOMITOHeHTLI KOTOpOrO CYTL llOllO>KHTenLHhle MepLI, 6yAeM 

Ha3LIBa TL DOllO>KHTenLHLIM COCTO.HHHeM. 3aMeTHM, 'ITO CHC

TeMa MO>KeT HaXOAHTLC.H TOllLKO B llOllO>KHTellLHOM COCTO.H

HHH. 

IlyCTL ¢ ab( r) - llOTeHIJ,HanLHa.H 3HeprH.H B3aHMOAeii-

CTBHJI ABYX' qaCTHIJ, COpTOB a H b eAHHH'IHOH MaCChi /HnH 

Jap.HAa/, HaXOA.HIIJ,HXCJI Ha paccTO.HHHH r APYr OT Apyra. 

TorAa noTeHIJ,HanLHa.H 3HeprH.H BLIUieonHcaHHOH CHCTeMLI 

eCTL ~YHKIJ,HJI COCTOJIHHJI f-1 

l(f-1) ! 1/ab JJ¢ab (IP-QJ)df-1a(P)df1.h(Q), 
0.$ a, b~M) BB 

/1.1/ 

rAe HHTerpanLI llOHHMaeM B CMLICne lle6era-CTHllLTLeca; 
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JIH60 COCTOJIHHC CHCTCMbl. IIOJIO>KHM /1 = /1 * + /10 
11 0 i 0 H 11 

0
(B) =0. IloKa)KeM, qTo I( p) > I ( 11 * ) . 

.nene, HMeeM 

r.ne 

B caMoM 

I( /1) =I( 11 * + /1 o ) = I ( /1 *) + 2 I ( u * ( P) d llo ) + I( /1 o), 
B 

r.ne ( u* ( P) dp 
0

) - CKaJIJipHoe npoHJBe.neHHe seKTopos 

u*(P) H dp o· ,nanee, Tal< KaK u*(P) UOCTOJIHCH "npH-

6JIH3HTCJILHO BCIO,ZJ;y" Ha B, TO 

I (u*(P)dp
0

) = I ( u* (P)dp
0

) +I (u *(P)dp
0

), 
B B'\.E E 

r.ne u*(P) noCTOJIHCH Ha B"-E H p
0

(E)=0, TaK KaK cp -eM

KOCTL MHO)KeCTBa E pasHa HyJIIO. TaKHM o6pa3oM, nocne.n

HHii HHTerpaJI paBeH HyJIIO. 

HTaK, nonyqaeM 

1(11)=I(p*)+ I(J1
0

) >Hp*), 

nOCKOJILKY I( /1 0 ) > 0 · 
Cne.nosaTeJILHO, ,li;JIJI JII06oro cocTOJIHHJI pi= /1 * HMe-

eM, qTo I( J1) > I(p * ) , noJTOMY 11 * JIBJIJieTCJI MHHHMH-

3HPYIO~HM COCTOJIHHCM H npHTOM C,ZJ;HHCTBCHHLIM. 

CAeocmeue. EcnH clJyHKUHOHaJI I( p) noJHTHBeH, TO co

CTOJIHHe paBHOBCCHJI JIBJIJICTCJI C,ZJ;HHCTBCHHbiM. 

3aMe'laHUe. ECJIH HaiTH COCTOJIHHe 11 *, y,li;OBJieTBOpJIIO

~ee YCJIOBHlO nOCTOJIHCTBa nOTCHUHaJia H Tpe6oBaHHIO HOp

MHpOBKH, TO TeM CaMbiM 6y,neT Haii,neHO C,ZJ;HHCTBeHHOe 

MHHHMH3Hpyro~ee COCTOJIHHe. ECJIH /1 * OKa)KeTCJI nono

)KHTeJILHLIM COCTOJIHHeM, TO J1 * 6y,neT C,li;HHCTBeHHLIM CO

CTOJIHHeM, ,ZJ;aiO~M MHHHMYM nOTCHUHaJILHOH 3HeprHH, cpe,li;H 

BCeX COCTOJIHHH, B KOTOpbiX MO)KCT HaXO,ZJ;HTLCJI CHCTeMa. 

B cne.nyro~eii qacTH .naHHoii pa6oTLI npHse.neH o6~ii 

MeTO,ZJ; HaXO)K,ll;eHHJI MHHHMH3HPYIO~ero COCTOJIHHJI, ,ZJ;JIJI K0-
/2-4/ 

TOporo He Tpe6yeTCJI BblnOJIHCHHJI npHHUHna MaKCHMyMa , 

qTO ,li;JIJI ,li;OCTaTOqHo o6~ero BH,ll;a nOTCHUHaJILHLIX clJyHKUHH 

¢(r) snonHe ecTeCTBeHHO. Tpe6osaHHe, qTo6LI npH M = 1 
noTeHUHaJILHaJI clJyHKUHJI rp(r) y,li;OBJICTBOpJIJia 6LI npHHUHny 
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MaKCHMyMa, JIBJIJICTCJI npOCTO ,ll;aHLIO Tpa,li;HIJ;HOHHOMY KJiaC

CHqeCKOMY MCTO,li;Y ,li;OKa3aTCJILCTBa IHCXO,li;JI~eMy OT 

rayccal cymeCTBOBaHHJI paBHOBCCHOrO COCTOJIHHJI. 3aMe

THM, qTO npH paCCMOTpeHHH rapMOHHqeCKHX noTeHUHaJIL

HLlX clJyHKUHH npHHUHn MaKCHMyMa BLlnOJIHJICTCJI aBTOMaTH

qecKH. 

3. IlycTL B ~ 93 H B HMeeT nono>KHTeJILHYIO ¢ eM-

KOCTL. IIOJIO>KHM W (B) = ! W a (B), r,ne W(B) onpe.neneHO 

(l ~a~M) 

B /2.21; W (B) - npOH3BOJILHOe qHCJIO. Ilpe,ll;nOJIO>KHM, 
a 

qTO BCKTop-nOTCHUHaJI u*(P)=(u1(P), ••• ,u~ (P)) no-

CTOJIHCH Ha MHO)KCCTBC B H u* (P) :W (BJ. TiyCTL Te

nepL dph = x h(Q) dQ , r~e xb <cf> - nnoTHOCTL pac

npe.neneHHJI qacTHU copTa b B ToqKe Q, npHHa,nJie)Ka~eiiB. 
PaccMOTPHM lnpH ¢ ~ <I> I CHCTeMy HHTerpaJILHLlX 

ypaBHeHHH nepsoro po.na OTHOCHTeJILHO X b ( Q) , 

W (B)= ! 11 I¢ b(IP-Ql)x (Q)dQ, 
a (I,.:Sh:S,.M) abB a b 

13.11 

r,ne P ~ B ; a= 1,2, ... ,MPaBeHCTBa 13.11 HMeiOT MCCTO XOTJI 

6LI "npH6JIH3HTCJILHO BCIO,ll;y" H, CJIC,ZJ;OBaTCJILHO, JaBe,li;OMO 

noqTH BCIO.ZJ;Y B CMLlCJie Jle6era. 

IIOCTaBHM Ja,naqy 0 HaXO)K,ll;eHHH HHTerpHpyeMOH no 

Jle6ery Ha B BeKTop-clJyHKUHH X = ( X1 , •.• ,X M) • JIBJIJIIO

meiicJI peweHHCM CHCTCMLl HHTerpaJILHLlX ypaBHCHHH nep

BOro po.na 13.11. IIOCKOJILKY HaC HHTepeCYIQT nOJIO>KHTCJIL

HLle COCTOJIHHJI, X ,li;OJI)KHO y,ZJ;OBJieTBOpJITL e~e Tpe6osa

HHlO HCOTPHUaTeJILHOCTH. 

06o3HaqHM qepe3 ¢\ ( :Jii) H Xo ( :Jii ) npeo6pa30BaHHJI 

cl>ypLe, COOTBeTCTBeHHO,a clJyHKUHH ~ ab<IQ I ) H xb(Q). 

Ilpe,nnOJIO>KHM, qTO cp \( :Jii ) c~eCTByeT lclJYHKUHJI cp 
HHTerpHpyeMa no Jie6ery Ha Ka)K,li;OM orpaHHqeHHOM MHO

)KeCTBe npocTpaHCTBa & (n) I. TiycTL 

¢ (!PI)= fim ¢ (P,{J) 
ab {J-+ 0 ab 
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= £im _l.__ 
{3-> 0 (277)n/2 

J ¢o Oll)e-f31m1 i(Pm) 
& (n) ab e dm 

H cp ab ( p, {3) JIBJUieTCJI HenpepbiBHOH lilYHKUHeH OTHOCH-

TeJibHO f3 npu I f3 I ::;:; 1 . 
HMeeM 

! 7J ab f ¢ b (I p- Q I 'f3 ) X ( Q) d Q = 
O<b<M) B a b 

-f31 m 1 

! 7Jab f Xb(Q)dQ ~2 f cp:b ( m )e X 

(l_:S b_:SM) B (2rr) &(n) 

i((P-Q) m) -f31 m 1 

xe dm= ! 7Jbfcp 0 b(m)e X 

xe 
i <P m > 

dm 1 

(277 )n/2 

(l_:Sb~M) a 
0

(n)a 

-i<Q m) 
J X (Q)e dQ = 

B b 

(I~ h~ M) "·h~{.)x~ ( ))j) ¢ ~h ( lll) e -t!l liiJ e H P ll ) 

HTaK, 

d m. 

Os~~M)7Jab / c;bab(IP-Qj,f3)xb(Q)dQ = 

(l~~'S_M) 7J ab J() X~ ( m)¢0 ( m) -{31m I i( pm) 0 n ab e e d m . 

Ilpe,IJ;nOJIO>KHM, qTo HHTerpan, CTOJIIUHH B npaBOH qacTH 

nOCJie,IJ;Hero paBeHCTBa, JIBJIJieTCJI HenpepMBHOH lilYHKUHeH 

OT {3. 3TO B03MO)KHO, TaK KaK CJieBa TaiOKe HMeeTCJI 

lilYHKUHJI, HenpepMBHaJI no f3 npH 1 f31 ~ 1. Ilepexo,IJ;JI K npe

.IJ;eJiy npH {3 -o 0, HaXO,IJ;HM 
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! 7Jabf ¢ab ( IP--,QI)xb (Q)dQ = ! 7J abf x~(m)¢0ab Oll)x 
(l~b~M) B (l~b~M) &(n) 

X e i(Pm) d m 

H3 /3.1/ npH P ~B nonyqaeM 

W (B)= ! 7J f X 0 (m)¢ 0 (m)ei(pm) dm. /3.2/ 
a (l<b< ~ ab. (n) b ab 

- - 0 

IlOCKOJibKY 

Wa (B) i(P m> 
w (B)=w -1= 

12 
f. 'I' 0 (B,m)e dm, 

a a 2 TT n 0 (n) 

r,IJ;e IJ' (B, m ) - npeo6pa30BaHHe cl>ypbe xapaKTepHCTHqecKOH 

lilYHKUHH MHO)KeCTaa B. llpu P~ B Haxo,IJ;HM 

f [ 'I' o ( B , m ) W a (B)-
0 (n) 

/3.3/ 
n/2 i(P m) 

- (2 TT) ! 7J b ¢ 0 
( m ) X 0 

( m ) ] e d m = 0 . 
O.S~M) a ab b 

PaccMoTpHM CHCTeMy onepaTopHbiX ypaaHeHHii 

n 

W (B)'I' 0 (B,m)=(2rr)2! TJ b ¢ 0 b(m) X0b(m ). /3.4/ 
a (I .:S b_:SM) a a 

QqeBH,IJ;HO, qTO BCJIKOe perueHHe CHCTeMM ypaBHeHHH /3.4/ 
JIBJIJieTCJI H perueHHeM CHCTeMbl /3.3/. 06paTHOe He BCer,IJ;a 

BepHO. IlOCKOJibKY B paCCMaTpHBaeMOM CJiyqae cp ab 3aBH

CJIT TOJibKO OT pa,IJ;Hyca, HMeeM cp ab 0 
( m ) = cp :b ( p ) , r,IJ;e 

p =I m I' . Ilpe,IJ;nOJIO>KHM, qTo MHO)KeCTBO B TaKOBO, qTo 

IJ' 0 
( B, m) =IJ'0 (B, p ). Tor.IJ;a H3 CHCTeMbl /3.4/ BbiTeKaeT, qTO 

x : (m ) = x ~ ( p ) • B 3TOM cnyqae perueHHe cucTeMbl one

paTOpHbiX ypaBHeHHH 3HaqHTeJILHO ynpomaeTCJI, TaK KaK 
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n - MepHLie npeo6pa30BaHHJI Wypbe CBO.D;JITCJI K O.D;HOMepHLIM 

npeo6pa3oBaHHJIM XaHKenJI. 

llpe.u;nonmKHM, 'ITO onpe.u;ensTenb D ( m ) /HnB D ( p ) I' 
COCTaBneHHLIH H3 K03~H~HeHTOB npH Xb (:Jil ), OTnB'IeH 

OT HYHJI. Tor.u;a CHCTeMa /3.4/ pa3peiUHMa OTHOCHTenbHO 

x~ <:Jil><x~ <P)) 

x: On>, woca~ 
(2 77) n/2 

a+b 
I (-1) 

(I,:Sa-:;.M) 
Wa(B) _Eab ( :JJi ) 

o < m > 
/3.5/ 

r.u;e Dab ( m) - MHHOP 3HeMeHTa, pacnono>KeHHOro B a -oi 

cTpoKe H b -oM CTon6~e onpe.u;enHTenJI, nony'leHHoro H3 

D ( :JJl ) 3aMeHOH B HeM b -oro CTOH6~a CTOH6~0M CB060.D;HLIX 

'IJieHOB. 

EcnH H3 /3.5/ HaHTH tlJyHK~HIO Xb(Q) , b ,1,2, ... ,M, TO, 

H.D;JI B o6paTHOM uanpaaneHHH, npH Tex >Ke caMLIX npe.u;no

no>KeHBJIX llOHY'IHM, 'ITO BeKTOp·tlJyHK~HJI Xb(Q) ""(X I(Q) , ••• , 

X M (Q )) Y.D;OBneTBOpJieT HCXO.D;HOH CHCTeMe BHTerpanbHLIX 

ypaBHeHHH /3.1/. 3aMeTHM, 'ITO X (Q) JIHHeHHO 3aBHCHT OT 

llOCTOJIHHLIX w a (B), a =1,2, ... , M. ll03TOMY H3 ycnOBHJI Hop

MHPOBKH 

f xJQ)dQ = nb , 
B 

/3.6/ 

r.u;e nb - cpe.D;HHe KOH~eHTpa~HH 'laCTH~ paCCMaTpHBaeMOH 

CHCTeMLI, npH YCHOBBH HepaBeHCTBa HYHID COOTBeTCTByw

~ero onpe.u;enHTenJI e.u;HHCTB~HHLIM o6pa3oM onpe.u;enJiroTca 

nocTOBHHLie W (B). llonaraa .u;na E ~ 93 H E c B 
a 

fl(E)=Jx (Q)dQ 

E 
H fl = 0 BHe B 

llOHY'IHM, 'ITO BeKTOp- Mepa fl JIBHJieTCJI' /B CHHY n. 2 
.D;aHHOH pa60TLI/ e,IJ;HHCTBeHHLIM MHHHMH3Hpyw~M COCTOB· 

HHeM. EcnH >Ke fl OKa>KeTCJI llOHO>KHTeHbHLIM COCTOBHHeM 

(x (Q) - HeOTpH~aTeHbHa/, TO OHO COBlla.D;aeT C MHHHMH3H· 

pyro~M llOHO>KHTeHbHLIM COCTOJIHHeM. 

3aMe'lQHUe. EcnH C~eCTByeT MBHHMH3Hpyw~ee co

CTOJIHHe, TO OHO COBna.u;aeT C paBHOBeCHLIM COCTOJIHHeM. 
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I 

)l;mi CTeneHHOrO B3aHMO.D;eHCTBHB BCe Tpe6oBaHHB, He-

06XO.D;HMLie .D;HJI npHMeHeHHJI yKa3aHHOrO 3.D;eCb MeTO.D;a, 

BLIUOHHBIDTCB. llpH CTeneHHOM B3aHMO.D;eHCTBHH .D;HJI M "" 1 
nonyqaeM pe3ynJ.TaTLI pa6oT I 5-8/. PaccMaTpHaaeMLIH 

MeTO.D; CHY>KBT 060CHOBaHHeM pac'leTOB pa60TLI / 9 /, r.u;e OH 

npHMeHJieTCB K MHOrOCOpTHOH CHCTeMe "napMOpOBCKHX 

Kpy>KKOB", B3aHMO.D;eHCTBHe Me>K,IJ;y KOTOpLIMH xapaKTepH-

3yeTCJI ycpe:IJ,HeHHbiMH no J{OCTa~60JiblliOMYllPOMeEyT

KY apeMeHB noTeH:ua:anbHLIMH tlJynK~HJIMH "qucToro" Kyno

HOBCKOrO B3aHMO.D;eHCTBHB. 

4. llycTb Ha MHO>KeCTBe B ( B ~ 93 ) cy~eCTByeT 

e.D;HHCTBeHHOe paBHOBeCHOe COCTOBHHe fl* .D;JIB HeKOTOpOH 

noTeH~HanbHOH MaTpH~LI ¢ =( ¢ ab ) a , b ""1, 2, ... , M. Pac

CMOTPHM o6paTHYID 3a,IJ;a'ly TeOpHH llOTeH~HaJia .D;HB llOTeH· 

~BanbHOH M!lTP!~LI BH.D;a ¢ = ( qJ ab ) a, b"" 1 , •.. , M Ha 

MHO>KeCTBe B ( B ~ 93 ) TaKoM, 'ITO cy~ecTayeT Tonono

rH'IeCKOe OT06pa>KeHBe f 

f·: B .... B 

0To6pa>KeHHe 

BeTCTBHe ~ 
TO'IeHHLIX Ha 

'leHHLIX Ha B, 

- - ..L-
H ¢(P,Q)=¢(f(P),f(Q)). 

f nopo>K,D;aeT B3aHMHO-O.D;H03Ha'IHOe COOT· 

_Me>K.D;y KJiaccoM :iii aeKTop-Mep, cocpe.u;o

B' H KJiaCCOM BeKTop- Mep m. cocpe.D;OTO

no cne.u;yw~eMy npaaHJIY : 

~ ( fl I ) [ A I ] = fl [ f (A l ) ] . 

PaccMoTpHM tl!YHK~HOHan noTeH~HaJibHOH 3HeprHH 

I(i£)= I 7Jabf J ¢b(P,Q)dfl-a(P)dib(Q)= 
( l,$a,b:S_M) B B a 

/4.1/ 

JJ ¢b(P,Q)dfla(P)dflb(Q),I(fl), I 
B B a ( l ,:S a , b :S. M ) 7J ab 

r.u;e i£=~(fl).0TCIO.D;a I(i£)"" I(~ (fl)). 
B CHJIY B3aHMH~H O.D;H03Ha'IHOCTH OT06pa>KeHHB ~ no

nyqaeM, 'ITO Ha B cy~ecTayeT H npHTOM e.D;HHCTBeHHoe 

paBHOBeCHOe COCTOJIHHe ii * = ~ ( fl * ). 
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IlyCTb BeKTOp-cilyHKUBJI p. * npe.IJ;CTaBBMa B BB,IJ;e 

P. *(A)= Ix * (Q)dQ, 
A 

B nyCTb f - B3aBMHO-O.IJ;H03Ha'IHOe, HenpepblBHOe H ,nacil
cilepeHJJ;BpyeMOe oTo6pa>KeHae c JIKOIOBaHoM 1 1: 0. Tor.na 

r.ne 

~ * (A)= ll * (f (A)) = I X * ( Q ) dQ = 
H A) 

I x* (f(Q))I 5 (Q)IdQ 

A 

I X *(Q )dQ 

A 

x*<Q>=x*(f(Q))I 1 <Q>I· /4.2/ 

Ilpe.nnono>KBM Tenepb, 'l'tP f - ueablpo>K,neuuoe naueiiuoe 
oTo6pa>KeHae. Tor .na 1 ( Q) = det f 1: 0 /KaK onpe.ne
JIBTeJib HeBblpO>K,IJ;eHHOrO JIBHeHHOrO OT06pa>KeHBJI/. 0TCIO,IJ;a 
nonyqaeM, 'ITO ecna .IJ;JIJI ueKOToporo Knacca acllauHo3KBB
BaneHTHblX cllaryp Cy~eCTByeT e,IJ;BHCTBeHHOe paBHOBeCHOe 
COCTOJIHBe .IJ;JIJI llOTeHJJ;BaJibHOH MaTpBUbl r/J( P,Q)=(r/J a b(P,Q))_ 
B HaM B3BeCTHa BeKTOp-nJIOTHOCTb X *(Q) 3TOrO COCTOJIHBJI, 
TO TOr,na .IJ;JIJI TOrO >Ke KJiacca aciiBHH03KBBBaJieHTHblX 
cllaryp cy~eCTByeT e,IJ;BHCTBeHHOe 3KBBBaJieHTHOe COCTOJI
HBe .IJ;JIJI noTeunaaJILHOH MaTpauw (/; ( P,Q) =( f ab ( P, Q ) ) 
C BeKTop- llJIOTHOCTbiO 

- -
A1Q) = det f ·x (f(Q)), /4.3/ 

r.ne f - JIBHeiiuoe npeo6pa3oaauae aa,na: Q k = t Q k , k -=1, 
k 

2, ... ,n ; Q=(QI•···•Qn) B Q =(QI•···•Qn). 
Ilpaae,neM npaMep npaMeHeHBJI nonyqeuuwx pe3yJILTa

TOB B cnyqae ueueuTpaJILHoro B3aBMo,neicTBBJI. B pa6o
Te/~ 6blJI ycTaHOBJieH aHaJIBTB'IeCKBB BB.IJ; paBHOBeCHOrO 
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i 
! 
l 
+ 

COCTOJIHBJI .IJ;JIJI O.IJ;HOKOMUOHeHTHOB CBCTeMbl B 3JIJIBUTB
qecKOB o6nacTa B, onacwaaeMoi uepaaeHCTBOM BB.IJ;a 

n 2 2 
I akQk~1, 

k=l 
r.ne ak>O .IJ;JIJI cny'laJI u;eHTpanLHoro cTeneuuoro

3
a3aBMo

.neicTBBJI ¢(P,Q)=IP-Qia-n, r.neO<a<y nJsB 
n = 2 a 0 <a< 2 npa n ·2:.3-IInoTHOCTb TaKoro COCTOJIHBJI I 

X (Q)= 
sin TTa 

~2-

n "r + 1 

a 
n 2 2 --y 

r<T-> 0- k~Jk Q k ) • /4.4/ 

r.ne S - .BeJIB'IBHa noaepxuocTB n -Mepuoi ccllepw S * e.na-
HB'IHoro pa,nayca: a 

n 2 2 --
Y= I (Iaktk) 2 da 

s* k•l T 
d aT - 3JieMeHT noaepxuocTa ccllepw S *, T =( t1 , ••• , t ) • 

)J;JIJI MBHBMyMa UOTeHJJ;BaJibHOB 3HeprBB CBCTeMbl 6;!mo 
nonyqeao Bblpa>Keaae 

y a n- a n 
W(B) = --r(- )r ( -- + 1) ll ak. 

17 2 S 2 2 k =I 

PaccMoTpBM cacTeMy B3aBMo,neicTBYIO~X qacTBU o.n
aoro .sopTa, 3aKmo'leHHblX BHYTPB 3JIJIBncoa.nanLHoi o6na
CTB 8, OllBCbiBaeMOB HepaBeHCTBOM 

n - 2 
k~ ( bka kQ k ) .$ 1 . 

IlyCTb llOTeHUBaJibHaJI 3HeprBJI B3aBMO,IJ;eBCTBBJI .IJ;BYX 
'laCTBU e,IJ;BHB'IHQP ~aCCbl /BJIB 3apJI,na/, HaXO.IJ;JI~XCJI Ha 
paccTOJIHBB r =I P-Q I , BMeeT aa.n 

- .....,. - n 
¢( P,Q) = ( v I 

k=l 

2 - - 2 
bk I Pk -Qk I 

)~-n 

r.ne 

- - - -
p =(PI, •.. , Pn), Q=(Ql' •.. ,Qn ), 

cne.noaaTeJILHO,B3a&Mo,neicTBBe Me>K.IJ;y qacTauaMa ae 
6y,neT o6na,naTL ~HTpanLuoi CB_!4MeTpaei. Tor.na naaeiuoe 
oTo6pa>Keaae f·: Q .... Q , r.ne Q k= t Qk, nepeao.naT 3JIJIBn-

k 
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COH)J. B B 3nnHnCOH.IJ. B , onHCbiBaeMblB HepaaeHCTBOM 

H3 /4.3/ cne.n.yeT, '-ITO paBHOBecHoe co-

-
CTOJIHHe Ha 3nnHncoH.n.e B 3a.n.aeTc.ll nnoTHOCTLJO 

- - SW(B) x ( Q) = det f • --
y 

. rra 
Sln - 2-

.!L +I 
1T 2 

r(;)x 

r.n.e 

det f = ii _l_ ; W ( B ) = inf I ( ~ ) 
k::l bk - -p. ex B 

B cHny /4.1/ HMeeM, '-ITO W( B) = W (B) • 

B 3aKnJ01.feHHe Bblpa)l{aeM rny6oKyro 6naro.n.apHOCTL 
aKa.n.eMHKY H.H.Iioron106oay 3a yqacTHe B o6cy)l{.n.eHHH 
HaCTOJI~eB: pa6oTbl H c.n.enaHHble ueHHhle 3aMe1.faHHJI. 
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