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Ill 
B npen&IllYIIleA pa6oTe M&I nanH IPYHKUHOHanhHYIO .PopMynapoaxy axcHoM 

12,31 
Eoroni06oaa c uenbiO Hay~eHHII npH~HHHolt S -MaTpH~HoA TeopHH a paMiax 

3TOft aKCHOMaTHKH, 

8 HaCTOII!Ileft pa6oTe Mbl BBelleM B paCCMOTpeHHe K n a C C 0 6 0 6 -

meHHbiX .p Y H K U H It Eoron106oea H onpenenHM ax Ba>K-

aeltwHe CBOftCTBa, HCXOAII H3 Haweft aKCHOMaTHKH, 06o6meHH&Ie !flyHKUHH Eoroni0-

6oBa H HX CBOftCTBA ROnHOCTbiO 6ynyT 3aMeHI!Tb aTH aKCHOMbl, noxa>KeM, ~TO llnll 

onpeneneHHII aneMeHTOB npH~HHHOft 

IPYHKUHH Eoron~oaa. 

S -MaTpHUbl llOCTaTO~HO aanaTb 0606!1leHHble 

I 1, 06o6•eaawe +yHKUHH Eoroni06oea 

<llyHKUHH Eoron1060Ba, KOTOp&le Mbl 6yneM eme Ha3&1BaTb 

onpenenHM cornacao 

$(n) (xl , ... ,xn )•<OJ r 1
" 1 (x 1 , ... ,xn)J 0 > 

"'< 0 IT ( J(x 1 ) .... J(xn ))J 0 >, n= 1,2, ... 

H YCTaHOBHM RX Ba>KHeMWRe CBOftCTBa, 

CeoficTBa ¢YHKUHH Eoroni06oea: 

!Q -<j>yHKUHIIMH, 

( 1.1) 

a) <llyHKUHH Eoron106oea IIBniiiOTCII o6o6meHH&IMH .py HKUII-

II M H y M e p e H H 0 r 0 p 0 C T 8, npuaanneJKalllHMH UpOCTpaHCTBy 

~ • (R 4 n ) , T,e. eenH~HH&I 

(n) 4 4 121 (n) 
!1\ (f)•f ... fd x

1 
••• d X

11
;J• (x

1
, ... ,xn)f(x 1 , .. ,xn)"" 

= < 0 I T 1 n 1( f) I 0 > , n = 1 , ', .. . 
( 1,2) 

3 



nm1 mo6oA f ( x 1 , ... , x 11 ) G-· S ( R 4 " ) onpenenHIOT nHaeAHble aenpepbiBHble <flyaK-

UHOHanbl B S ( R 4 ".), npH'leM 

$
111

(f)a < OfJ (f)J 0> oc 0 (l,S) 

nnH n106oA f( x)t;;. S (R 4 
). 

Ill 
lleACTBHTenbHO, B3HB BaKyyMHble CpenHHe OT ( 2,3) npHHHMaH BO BHHMa-

111 • 
aBe ( 1,1), Mbl nony'IHM ( 1,2), KOTOpble cornacao ( 2,4) onpellenRIOT nHaeAHble 

aenpepbiBHble <flyHKUHOHanbl, 
Ill 

CooTaoweaSie (2,8) no3BOnHeT aaecTH a paccMoTpeaHe <flyaKUHH BoroniO-
- (n) 

6oaa ~ (f), onpellenHeM&Ie cornacao 

$Cn)(f)a $(n)(f* )* 
( 1,4) 

* llnH n106oA f (X I , •• , X 
11 

) c;;. $ ( R 4 11 
) , 

neKCHO COnpHJKeHHaSI C f (X I , •••, X 11 ) • 

rile f (X I• •••• Xn )- <flyHKUHSI, KOMn-

B) 06o6WeHHbie $ - <flyHKUHH HBnHIOTCH CHMMeTpH'ieCKHMH, 

T.e. 

~!nl(F)=O, ( 1,5) 

rne F(x
1

, ••• ,x )= f (x 1 , •••• ,x 11 )-f (xa , .... ,xa 
n 1 n ( 1,6) 

•. s; ( 4n ) llnH ni06oA f (X 1 , ... , X n ) t;;. tc R • 

B3SIB aaKyyMHble cpenaHe OT 
Ill 

paBeHCTBa (2,12) , Mbl nony'IHM ( 1,5). 
c) llnH o6o6weaHbiX ~<flyaKuHA acerlla cywecTayiO T 

npeo6pa3oBaHHH <llyp&e 

·.;, ( n) 1 4 4 I l' ~I Pl x a.C n l ) 
l• (p

1
, ... ,p

11
)=--

2
-
11 

f ... f d x
1 

... d x
11 

e l- l .r (x 1, •• ,x 11 

(21T) (1,7) 
n = 1, 2, ... 

T.e. 

~(n) (f)= p (n)(f) ( 1,8) 

~ - 4n 
nnH n106oA f ( p 1 , ... , p 

11 
) G- ~ ( R ), rile 

4 

rk 

i:A 
i·l 

'/ 
•• 

l 

n 
1 4 4 

1 I 1 Pl xl f( ) )=---J .... fd P1•••d Pne l'= pl, .. ,pn•(l,9) 
( 21T)2n 

f (x I , ... ,x 
n 

npH'leM f ( x 
1 

, ••• , x n ) r;;. S ( R 4 "), rile R 4 " - nceBilOeBKnHnoao npocTpaHCTBo 

n 4 -HMnynbCOB pI , ... , p 
11 

• 

d ) 0 6 0 6 W e H H bl e <fl y H K U H H B 0 r 0 n 10 6 0 B a H H B a p H a H T H b1 0 T-

H 0 C H T e n b H 0 C 0 6 C T Be H H 0 A r p Y n n bl n Y a H K a p e p ! C sneMeHTaMH 

( a , A ) , rile 4- aeKTop a 03HaqaeT TpaacnHUHH, a A - sneMeHT co6-
t 

CTBeHHOA rpynnbl nopeaua l + 1 T.e. 

!ll(n) (f) .. !l\fn) Cfa,A ( 1, 10) 

llnH n106oA <flyHKUHH f(x 1 , ... ,x 11 )t;;. S(R 4" ), rllef(a.t\l(x 1 , .. ,x,.) .. f(A"'h 1-a), .. ,A-{x11 -a)). 
Ill 

lleACTBHTen&HO, B3HB BaKyyMHble CpellHHe OT COOTHOWeHHH ( 3,1) H yqH-

TbiBaH COOTHoweaHe (5,5/
11

• T.e. u-\a,A)JO> .. <OJU(a,A) rne U(a,A)-
t • 

yHHTapaoe npeo6pa30BaHHe rpynnbi nyaHKape p + Mbl nonyqHM ( 1,10) • 

e) T e o p e M a 1.1. nycTb npH'IHHHbie onepaTOpbl r 1"to . rne 

f G- S ( R...,) , n • 1 I 21 1 yllOBneTBOpHIOT·ycnoBHIO npH'iHHHOCTH B <flopMe 

Boron106oaa. Torna o6o6weHHble !II - <fl y H K U H H 6 y n y T 

y ll 0 B n e T B 0 p H T b 6 e C K 0 H e q H 0 A CHCTeMe 3 a u e n-

nHIOIUHXCH y p a B H e H H A 

.. 
m ~~ (f f )• I 
;1' 1 ' •• , M n==O I I . 

"I• Y. "'= n I Jif p ( f 1 • ... f I )/ f V +I ' ... ,flit) X 

atln+ll) (n) ) ,.Ait.l!lt"v)( *(n) f f ) 
x ;v ( f I I "If v ' I! I "l I l\'1'' -· g I "I I ' v+ I ' ... ' "" ( 1,11) 

llnH ni06biX f I ( x1 ) t;;. S (R 4 
) 1 

3nec& 

gin) (y 
1 

... ,y )=,/~ 
fn

1
,n

2
, .. ! I 11 Rj! n2! .. 

5 

1 
n! 

1, n 

(n) 
I (Pg)a

1 
.... an p (yl, ... ,yn) 

( 11 12) 



rae 

g (n). (yl , ... ,yn) = ga (y 1) ·•· Ra (yn)' 
a 1""'" an 1 n ( 11 13) 

xr 
I ga (y) I t;;. S (1?

4
)-xr fiOnHbll! Ha6op HOpMHpOSBHHbiX peWeHHl! ypasHeHHSI 

Knel!Ra-ropaoua e fiOfiO]f{HTenbHbiMH sueprHHMH, KOTopbie HMeiOT sua sonuosoro 

flaKeTa, T.e. 

( tJ + II 2 ) g ll (y) = 0 ' (I, 14) 

t 
, ( y ) = -::--:-37) 3 2 

a (2" 
f d4p6(p)ll (p2 -~£2) ga (p)e-tpy 

( 1, 15) 

- + 
rae I! a ( 11) t;;. $ ( U u ) . fiPH'IeM ('a , 1': {3 ) < oo 

¢yHK!lHB gCl (y) yaosneTSOpS!IOT yenOSHSIM OpTOHOpMHposaHHOeTH 

( 'a • g f3 ) = 8 czf3 H fiOfiHOTbl 

* -----=---,a (y) '"' (y') = (2") 3 
I 
a 

fd 4 p 6(p)ll(p 2 -~~ 2 )e-tp(y-y'J ( 11 16) 

CHMson P(f 1 , ... ,f., I f 11+1 , .. ,fn) oauaqaeT eyMMy flO seeM n! I 11! ( n-11)! 

paa6HeHHSIM eosoKyfiHOeTH !j>yHKilHB f I (X I ), ... , f n (X n) G;- s ( R 4 
) Ha ase eosoKyfi

HOeTH v•. H n -V !j>yHKUHl!. 

npH 9TOM flepeeTaHOSKH BHYTPH Ka]f{aOi! eOBOKYfiHOeTH He Y'IHTbiSaiOTeSI, 

B !j>opMyne ( I, 12) eyMMHposaHHe flpoHaeoaHTCSI flO seeM flepeeTauosKaM 1,2 ••• 

n , 'IHeen a I •• ' an ' p -Oflepa!lHSI flepeeTSHOSKH HHaeKeOB y 

flepeMeHHbiX y 1 , ••• , y n . ¢yHKilHH 111(" 1 l (y 
1 

, ... , Y n), oflpeaenS!eMbie 
n 1, n 2' .•. 

( 1, 12), S!SfiSIIOTeSI eHMMeTpH'IeeKHMH flO SeeM apryM9HTaM H o6pa3yiOT fiOfiHYIO 

eHeTeMy OpTOHOpMHpOS8HHbiX !j>yHK!lHl!. 

n 0 K a 3 a T e n b e T S O. 

Ill 
(4,21) 

1 
Mbi flony<IHM 

BaHB BaKyyMHbie epeauHe OT paseueTs 

< 0 I T (n J ( f 
1 

, ... , f n ) I (' > = P ( f 1 , ... , f v I f 11 + 1 , ... , f n ) X 
( 11 17) 

I (n J (n -v J f ) I 0 
X < 0 T ( f 1 , ... , f II ) T ( f II+ 1 ' "'' n > • 

6 

(_lf_ ' .,~ 

'',(·) 
ql 

t~ I, 
'~ __ :_· 
·~ 

., 

:.,., 

~?f 
:A 

), 
-~~ 
11 

: 
''· v 
¥ 
~-""'--

llesag <IaCTb ( 1.17), eornaeao ( 1,2), OflpeaenS!eT o6o6weHHYIO B-4JyHK-

IlHIO, a flpSByiO 'I8CTb Mbl pa3fl0]f{HM flO fiOfiHbiM eHeTeMSM eoeTOSIHHl!, Toraa 6y-

aeM HMeTb: 

.. 
~I 

""'0 

~c""cr, , .... ,£,,,)= 

~ 1 
I n

1 
, I"' =n tlif P (f I ' ••• , f v I f v+ 1 • .... , f"' ) x 

I 

(1,18) 

x<OI T(ll)(fl , ... ,fv>l x'"~;,(n)l) "><)((n)<;,(n)l >I r'"~f , .. ,f )x IO> 
"I n1 VH .,.; ) 

• - + Ill 
r.ae !j>yHKIXBH r:

1
<nl I (J!w .. ,Jin)t;;. S(Pn ) oflpeaemiiOTeH eornaeuo (5,9) • 
"t 111 

norrb3yS!eb KOMMyTaTHSHbiMH eOOTHOWeHHSI MH ( 6,20) H ( 6,21) , Mbl fiOfiY'IHM 

H 

• * 
< Ol a(ga 

I 

• * (111-Vl. 
) ••• B ( g ll ) I T d II+ I ' ... , f"') I 0 > 

n 

= < 0 I ~ <*-~'l ( g: I ' ... , g a n, f v+ I ' ... , f "') I 0 > 

(VI + • + • _ < 01 T (f
1 

, .. , f
11

)a (ga
1 

) .... a (gan )I C'>-

(n+V) = < 0 I i (g a , ... , g a , f 1 , ... , f ,.&) I 0 > . 
I n 

( 1, 19) 

( 1,20) 

Ill 
Bbi'IHenH!I flpaSbie qaeTH (1,19) H (1,20) fiPH fiOMOWH !j>opMyflbi (4,21) , 

flony'IHM: 

* * <(\la(f! a) ... B(f!CI 
I n 

Cnt-11~ f 
) T \ 11+1 , ... , f .. > I o > 

=<-t>" < Olr"-•-~~tr V+l 
* * • ... , r "' • ' " • .. ·• r: > I o > I an 

n ..&......._..,, (f 
= (-I ) ~"';-- .11-1-1 

* * , ... , f ' g a ' ... , g ) 
M I Cl n ) ( 1,21) 

7 



< 0 I T (1/J (f 1 , ... , f 11 ) a+ ( g a ) ... a+ (, a ) I 0 > 
I n 

= (-1)
0

< 01 T(n+YJ (f 1 , ••• ,f~,~,ga , ... ,ga liO> 
I n 

( 1,22) 

n ao (n+l/) f ) 
= (-I ) ;r ( f I ' ••• , 1/ ' g a I ' .•• ' g an • 

TaK KaK 

I X (n J ( r:' (n J ) > 

=v' n! 1 ! I X (n J ( '1' i ) (n I > n I! n 2 I liT a 1 ••• an ... p 

n! _1_ I lx<nJ ' ' =v' cP I g a ... g a l l >, 
n I! n 2 ! n! P I n ( 1,23) 

rae 

I X (n J I ~ ••• g I > 
a . an 

+ ' =A(ga···r:a liO> 
I n 

+ A + A 

a (~a) ... a (P:a 
I 

liO>, (1,24) 

TO, 1Ipi!HHMaH BO BHI!MaHI!e STII 3aMe'!aHI!H, Mb! Ha OCHOBaHI!II COOTHOI!JeHI!H ( J,J8), 

( 1,21) II ( 1,22) IIOllY'IHM !lOK838TellbCTBO H8lJ!ei1 TeopeMb!, 

TeopeMa 1,2, nycTb B -1Ip01!3BOllbHb!ll ITpOCTaHCTBeHHOITO.Q06-

HLiii 4-BeKTop, a A> 0. Toraa o6o611JeHHLie !jlyHKUHII 

yaoaneTnopHroT IT p 0 C T p a H C T B e H H bl M CBOHCTBOM 

no ny'!KaM, T.e. 

Pim P, (m+n+r+oJ (fgAa )= g-<m+n)(f) :J' (r+s) (~) 
A-•...,_; 

8 

Soronro6oaa 

pa3llOJKeHI!H 

( 1,25) 

"\ 
'·I 
)I 

'II) 1 :/ 

' 
I' I~ II 

I ;! 
'-· 

.i 
·.',~ 

:i·; 
.\.• 

)~· 
t') 
,i)' 

l'" ... 
"/;. 

11 1 f 

jl , ~ I 
\(,~' I 

~~ 
·~~ 

t 

* 

.QllS1 lll06biX ljlyHKUHll f Go S ( R 4
(m+n)) II ll; t;;. S (R C(r+e) ), 

14,51 
LloKa3aTellhCTBO STOli TeooeMhl llaHO B pa6oTaX 

§ 2. MaTpH'!Hhie :omeMeHThi S -MaTpHUhi 

B aacTomneM naparpaljle Mhi noKaJKeM, 'ITO :omeMeHThi npM'IIIHHol!: S -MaT-

p11Uhi MoryT 6h1Tb BhrpameHhi qepe3 o6o6rneHHhie ¢yHKUIIII Eoronro6oaa. B Hai!Jel!: 
Ill 

aKCI!OMaTHKe npelliT0118raeTCS1, 'ITO SlleMeHThi S -MaTpiiUhi, COOTBeTCTBY!Olltlle 

ft -6eCCITIIHOBhiM qacTIIUaM MaCChi p. > Q 
.. .. 

C IIMITYllbCaMH P I , .. • 1 p n II 

SHeprHS1MII P~=yp;+ p. 2, ••• ,p~cyp;+p.2 

6eCCITIIHOBhiM '!8CTIIUaM MaCChi p. > 0 

B Ha'!allbHOM COCTOS1HIIII II "' .. .. 
C IIMITYllbCaMH q I'····' q m 11 saep-

rHS1MII q ~ = y Q ~ + p. 2
, ••• , q!=v' Q ~+ p. 2 

B KOHe'!HOM COCTOS1HIIII, HBllS110TCS1 0606IIteHHhi-
- + 

Mil I!JyHKUHHMII, npiiHalllleJKalUIIMII npocTpaHCTBY s· ( D m + n ) ( CM, aKCHOMy VII 
Ill 

pa6oThi ). 

nollb3YS1Cb KOMMYT8TIIBHhiM'II COOTHOI!JeHIIHMII (7,8) II (7,9), a T8KJKe COOTHOI!Je

HI!HMII ( 71 12) 1 Mhi MOJKeM CBeCTII MaTpii'!Hhie SlleMeHThi ( 7,1) K BaKyyMHhiM cpell

HHM OT paallaUIIOHHhiX onepaTOpH03Ha'!HhiX o6o6rneHHhiX ljlyHKUHl!: 

H<m+n~ S Kr ( R4(m+n) ' cor nacHo 

•• ' * ' ' Smn ( g I , ... ,gm ' f I ' ... , f n ) = 

H (m+n) * * = < 0 I ( g I , ... , gm 'f I , ... ,f n >I o > 
( 2,1) 

-+ 
llllH 11106 h!X f 

8 
( Q 

8 
) t;;. S ( fl p. ) s = 1,n 11 

.. -+ -
g r (P,r ) Go <' ( fl 1, ) , r = I, m xapaKTep113YIOIIJIIX BOllHOBbie ljlyHKUIIII 

'!aCTIIU COOTBeTCTBeHHO B Ha'!allbHOM II KOHe'!HOM COCTOS1HIIHX. 8 ljlopMylle ( 2, 1) 

ljlyHKUIIII 

f.(Y.)=~fd 4 q 8 0(q 0 ) 15(q;-p. 2 )e 1
QaYof ( q ) 

( 2") • • • • \ 
(2,2) 

s = 1 ,n 

* 1 4 '* g r (X r ) c Otr) 3/2 f d p r 0 ( p ~ ) /) ( p; - 1-L 2 ) e -I p r Xr !( r ( p r 
(2,3) 

r = l,m 

8 



HBnHIOTC!l rnaUKHMH peweHH!lMH ypaaHeHH!l KnenHa-fopnaHa c nonolKHTenbHbiMH sHep-
Kr 4 

rH!lMH H, cnenoaaT~nbHo, npRHannelKaT npocTpaHCTBy S ( R ) • 

TaK KBK cor naCHO BKCHOMe Y n sneMeHTbl S -MaTpHUbl !lBn!liOTC!l o6o6meH-

s - + 
Hb!MH ljlyHKUH!lMH, npHHBUnelKBlUHMH npOCTpBHCTBy ' ( {) m + n ), TO H npaBBH 

qaCTb ( 2,1) 6yneT o6o6lUeHHblMH ljlyHKUHHMH, npHHBUnelKBlUHMH llpOCTp8HCTBy 

S' ( R 4 
( m + n) ) • TaKHM o6pa30M, 8KCHOM8 vn o6ecneqRsaeT cymecTBOBBHHe 

BBKYYMHblX cperrHHX p8JlH8UHOHHbiX onep8TOpH03H8'1HbiX o6o6lUeHHbiX ljlyHKUHfi, 

/61 
Ha OCHOBBHHH !lJlepHon TeopeMbl Mbl MOlKeM ( 2, J) npeo6p830B8Tb cneJlyiO-

lUHM o6paaoM: 

"* " * S m n ( g , f ( n l ) = < 0 1 Jfm+nl ( g ( m,> f ( n I) j 0 > ( 2,4) 

·,,, s -+ 
)ln!l ni06biX f (q l , ... ,q, )Go (rn) H 

~ * ..... + 
gCn) (p 

1 
, ... ,pn) Go$( 0 m) 

xapaKTepH3yiOlUHX BOnHOBbie ljlyHKUHH 'IBCTHU COOTBeTCTBeHHO B HB'IBnbHblX H KOHe'IHblX 

f (n)( ) (m)( 
COCTO!lHH!lX, npH'IeM ljlyHKUHH X 1 , ... , X n H g Y I , ... , Y m) onpe)len!liOT-

C51 cornacHo 

tin • 

f
(nl 1 n 4 0 2 2 J=l q • Y • (n) 

(y
1

, ... ,y )=--
3 

f ... J(n d q
8

0(q
0

).S(p -p. ))e f fa , ... ,q ),(2,5) 
n n 

1 
s · 1 n 

(277)2 a= 

rJle 
Qo~ +v'q2+p.2, s=t:ii • • 

H 

m 

*(m) 1 , m 4 0 0 2 -tiF'iPrXr•• 
g (x 1, ... ,xm)=--:Jm_ J ... J(~1 d p 6(p.).S(p.-p. ))e gCml(p 1 , ... ,p,,),(2,6) 

""' 2 
P~=+vP:+p. 2 , rc1,m 

H npHHB)lnelKBlUHX COOTBeTCTBeHHO npOCTp8HCTBy 
Kr 4n ) 
~ (~ H 

Kr 4m) S (R 

( CM, npHnolKeHHe) 

3aMeTHM, 'ITO npH Bb!BO)le COOTHOl11eHH51 ( 2,4) Mbl nonarBnH, 'ITO HOCHTenH 

• (n) <" - + • (m) ., - + 
<!JyHKUHH f (q 1 , .. ,qn)<;e:,(P,) H f: (p 1 , ... ,pm)G-0(Pm )B3BHMHO He ne-

peceKB!OTC51, 

Tenepb ycTaHoBHM CB513b MelKJlY paJlHBUHOHHbiMH H npH'IHHHbiMH onepaTopaMH. 

10 

T e o p e M a 3.1. nycTb aanaHbi npH'IHHHbie onepaTopH03HB'IHbie o6o6-

weHHbie ljlyHKUHH TCnl(f), f<; S (R 4n). n=l,2, ... , ynoaneTaop51IOIIIHe cnenyiO

tUHM ycnOBH51M: 

1°) ycnOB~!IO llpH'IHHHOCTH, T,e, 

( I) f T ) ( n ) ( g ( n) ) = p ( n + 1 ) (f , g ( n )) = O 

llll51 ni06biX f(x) Go S ( ~ 4 
) H g (nl(y 1 , ... ,yn) <; S ( R 4

" ) (2.7) 

C npH'IHHHOHe38BHCHMb!MH HOCHTen51MH, npyrHMH CnOBBMH, ycnOBHIO 

f(x)~(nl(y l'"''yn )= 0 (2,8) 

npH 

0 0 ) 2 (x -y 1 )2.0 H (x-y 1 ~o. l,n (2,8) 

2°) npononJKaeMbie Ha npocTpaHCTBO 
Kr 

Kr 4 S (R n), T.e. aenH'IHHbi T'" 1(f) 

nn51 f ~ S ( ~ 4 
n ), n = 1, 2, .... , onpenen51IOT nHHeMHbie onepaTopbi a 

D c H, IIpH'IeM xapaKTepH3Y!OillHe 3TH onepaTOpbl MBTpH'IHble sneMeHTbl 

(n) s;,Kr 4n 
(<fl,T (f)lj!)G-v (R ), n=1,2, ... ( 2,10) 

Jln!l ¢. IJ' ~ D npononlKeHHe onepaTopoB T ( n l (f) H3 npoCTp8HCTB8 

S ( R 4 n) a npocTpaHCTBO S Kr ( R 
4

" ) onpenemiiOTC51 cor nacHo 

T ( n l ( f) = ( 2rr ) T 'f ( n l ( ;) 
(2,11) 

Kr 
r- 4n 

nn11 n106oi1: f(x 
1

, ... ,xn) Go <- (R ), npencTaBn!leMofi B BHJle 

n 

f(xp .. ,Xn)= h 
(217) 

2 

n -ti PJX}A 
J .. J( 1~ 1 d 4 p 1 0(p 1 ).S(p~-p.2))e J=l f(p 1 ,.~.,p,), 

rue I (p
1 

, ... ,pn) Go 

onepaTopa T (nl 

- + 
S(('n ), 
S'(R 4

"), 

qepea 
T (n) 

T.e. 

T(n)(h) = T(n)(h) 

11 

( 2.12) 

o6oaHa'leHo npeo6paaoaaHHe ¢ypbe 

( 2,13) 



JJR51 mo6ol! 1i ( p 
1 

, ••• , p n ) c;;. S ( ~ 4 
n ) , rae 

4 4 ~~n P 
f ... f d p I ... d p n e Jet I 

'1 
h (X 1' .. ' X n)., (2n-)-

X ~ 

lh(p 1 , ... ,pn), (2,14) 

h (x 
1 

, .. ,xn) G- S ( R 4 n ), i 4n 

HMnynhCOB pI ',,,p n 

-ncesaoesKnHaoao npocTpaHCTBO n 4 -

Toraa cymecTBYJOT paaHaUHOHH&le onepaTopH03Ha'IH&le o6o6meHH&le ljlyHKUHH 
KI' 

H' n )(f), f !;;. s (R 4 
n ) ' n .. 1, 2' ... ' onpeaeneHHb!e !I r H npeacTasneHHbl9 B 

BHile 

H(n)(f)"' (-1) n T (n)(f) 
(2, 15) 

llnH n106ol! f 
~Kr 4 

(xl'"''xn)G-., (Rn). 

L1 o K a 3 a T e n h c T B o. M&l cHa'!ana llOKalKeM, 'ITO 

H(n) ( f I ' "' ,f n ) ., ( -I} T(n)(f l, ... ,fn ) .. (-r)n J <fa ) ... J(fa ) 
I n 

\ 2,16) 

KI' 4 --
llfl51 n106oll f 1 (x 1 )!;;. S (R ),l .. t,n, y.ooaneTsopSIJOIIlel! ycnoBHJO 

fa (xa )fa (xa )-= ~ • 
I 1 I I ( 2,17) 

npH 

xa0 < x 0 
H (x a - x a f >.:.. 0 , 

I a I I l 
l~l<j~n (2,18) 

npH 3TOM npO!lOfl)!(eHHe onep8TOp8 TOKa J (f) H3 npOCTpaHCTBa S (R 4 
) 

Kr 
4 

B ?- ( R ) onpe!lenHeTcH cornacHo 

-- - 4 0 2 2. 
J(f)=y2n- J(f)=y2n- Jd pO(p )8(p -11 )f(p))(p) 

( 2,19) 

Kr 
llnH n106oll f(x)G- S (R 4 ), npencTaBnHeMol! B BHile 

f(x) = 1 / J d4p O(p)8(p2 _,.2)e-lpx i(p), 
( 2n-) 3 2 (2,20) 

12 

rne ~ - + f (p) c;;. t1 ( 0 I' ) , rne ) - npeo6pa30BaHH~ ~yp&e onepaTopa ToKa 

J , onpenenSieMoe ( 2, II). 

nycTb COOTHOW9HH9 ( 2,14) B9pHO 110 ft ~ N TaK KaK 

(N) N (NJ 
T (fl'"''fN) .. t H (fl•"'lfN '"" 

- I N (I) f ... D f s) s +, TO 
1 N 

(N) N I + ( I (I't T) (f 1 , ... ,fN) .. I (Ilt"'Dt !:)S + Dt ... ['t S)(D 1 S) = 
N+l I N+f 1 N N+! 

N+l (N) 
el N H(N+I I (fl , .. ,fN+I )-{-i) T (f 1 , .. ,,f N )J (f N+J) ., 

N (N+ll T ( N) ( f f ) J ( f .. I H ( f I , ... ,f N+l ) + I I , ... ' N N + I ) . 

0TCJOlla 
(N+I) N+ I 

H (f I , ... ,( N+l) = (-1) 
(N) 

T (fl, ... ,fN)J(fN+! )+ 

+ (-1) N (D f T)(N)(f I , ... , 
N+l 

f N ) • ( 2,21) 

/)/ 
B CHny CHMMeTpH'IHOCTH pallHaUHOHHbiX onepaTOpOB (cM.(7.8)), Mhl (2,19) 

MOlK9M npellCTaBHTb erne B BUlle 

( N + I I N +I (N I f f f f ) J ( f ) 
H (fl , ... ,fN+I)=(-1) T (fl'"'' 1-1' N+l' !+I'"' N J + 

N (N) f f 
+ (-1) (t f T) (f 1 , ... , fl-1' f N+l , !+I , ... , N 

I 

B cHny ycnoBHSI npH'IHHHOCTH ( 2,5) M&I HMeeM 

) . ' 

( D T >' N ) til ' N+l ) f ( f I , "' ,f N ) = 7' ( f 
N+J I 

, ... ,fN+! )=0 

(2.22) 

(2,23) 

Kr 
4 

llnH nJ06blx f 1 (x 
1 

) '-' S (R ), I= l,N+l, ynosneTsopHJOinHX ycnoBHlo 

ff 
fN+l (XN+I )f,(XJ )= 0 (2,24) 

13 



rrpH 

(x 0 ~x 0 ).) 0 
N+l J 

2 -H (xN+ 1 -x 1 ) ~ 0, J "'t,n. (2,25) 

.!lllll 

AaanorH'IHO 

( [) f 'I' )IN) (f I '•••' f J -l 'f N+l 'f f+l ' ••• , f N ) c 
J 

(N+l) 0 
~ (fJ ,fl , .•• ,fJ-1 ,fN+I ,fl+l , •.• ,fN)"' 

Kr 
4 

f 1 (x 1 ) ~ ~ (R ) , I"' 1, N + 1 , ynosneTsopsuomux 

ycnoBHIO 
f l (X J )f N + I (X N+l ) ., 0 

(x~ -x~+ 1 )::.. 0 R (xN+I -x 1 )
2~ 0, J = l,N 

(2,26) 

( 2,27) 

(2,28) 

non&ayHCb CBOiiCTBSMH ( 2,23) H (2,26), Mbl H3 (2,21) H (2,22) IlOlly'IRM 
(N+Il 

fl (fl , ••. ,fN+I )= 

= (-I)N+I t
1

N
1Cf 1 , •.• , fN )J cfN+ 1), ecnu fN+1 (xN+a H, (x, ) .. 0 

npu (x~+a -x:) 2:: 0 at ( xN+1-x1 )
2

;:: 0, 1,N 

"'(-I)N+t tiNtf l'''''fJ-1 'fN+I' ff+l ' ••• , f N ) J(fl), 

ecnH f J (X J )f N + I (X N + 1 ) "' 0 

IlpH ( 0 0 
XI -XN+I ) ;:: (' H (X l -X N+ I ) 

2 ~ 0, (2,29) 

J "'l,N 

PaeeacTeo ( 2,29) oaaaqaeT, '!To 

(N+I) f ) ( )N+I -'N+I) (f f ) 
!{ (fl''''' N+l "' -I I' I, ••• , N+l (2,30) 

Kr 
.!lll11 III06oit QJYKKUHH f N+t (X N+l )~ ~ (R 

4 
), ynosneTBOpliiOmeA ycnOBRIO 

( 2,27). TaKHM o6paaoM, cnpasennusocTb cooTaoweaas ( 2, 16) noKaaaaa. Ma Huep-

" 16/ 3 1 i!(JJ! TeopeMbl cnenyeT .[lOK83BTe!lbCTBO TeopeMb! o , 

14 

Tenep&, npHKHMaH so BHHMaaue onpeneneaue ljlyKKURH Eoron106oea, Mbt ua 

COOTKomeHBII (2,1) R (2,15) IlOlly'!aeM 

"* .. S,.n (gCmllfl n))•(-1) m+n !BC•+nl c:•"'!t'"' 
( 2,31) 

.. ,,, - + 
nn11 n106on f eq 1, •.. 1 qn )~Sen .. ) u 

;,., -+ 
t <P 1 ~ .. ·~P.>~ sen.>. 

rne 
(n) Kr 4 

f (yll"'lyn)c;.S CR") R 
lm! !:Kr 4m 

g 6c I '"'I X m) ~ o: (R )I 

onpenenHIOTCH cornacao ( 2.5) H ( 2,6). TaKRM o6paaoM, MaTpH'!Kbte aneMeHT&I 

S -MaTpHU&I B Knacce o6o6meHBbtX ljlyHKUHI! -orrpenenHIOTCII qepea o6o6meaa&te 

QJYKKURH Boron106osa cor nacHo ( 2,31). 

non&ayHCb cnyqaeM, II XO'IY Bblp83HTb MOIO rny60KyiO 6naronapKOCTb H.H.Eo

roni06oay, A.H. Taexenunael H. EHnbtRBUKOMy-Eupyne, A.B. E<jlpeMosy, A.Yn&Maay 

u 3. KarrycuuKy aa rroneaabte o6cy>KneauH R ueHH&te aaMeqaKRII, 

nPMno:>KEHME. npocTpaKCTBO PYHKUR8 KneBaa-ropnasa (Kr) 

!iKr 4n 
BseneM B paccMoTpeaae npocTpaHCTBO .: (R ) QJYKKUB8 OT ft 4 -BeK-

TOpoB X r . IL .. 0,3 I j = G I onpeueneKKbiX BO BCeM nceanoeBKJJB.[lOBOM rrpoCT-

paKCTBe R 4
" , aeorpaKR'!eaao nu$$epeauupyeMbiX R o0pamaiOmuxcH B ayn& aa 6ec-

KOHe'!KOCTR 6btCTpee n106oll cTerreau I x I , T.e. 

I<PCii ;a)f)ex 1 ~ .... x .. >l"' c 
rN 

nns ecex uen&tx N , C = eonat ,r=,fiq, ... x~ a nns ni06btX aaaqeaali 

3TH QJyHKUHH rrpenCT8BJJeHbl B BHne: 
n 

(I) 

0 0 
X 1' ••• ,xn 

f ( 1 n 4 0 2 2 -I ~I P J x J 
X 1 , .. 1xn)"' .1!1.. f ... f(1~1 d p10(p 1 )1l(p 1 -p. ))e f(p 1, ... , p n ) 

rne 

{21T) 2 

-+ 
f(pl••••,fln)~ ~(fln ). 
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( 2) 



r 
! 

'I 

j, 
r 

Kr 
4>yHKUH>1 f (x1 , •• , X n ) !;- S (~ 4n) YAOBneTBOp>1eT HTepHpOB8HHOMy ypaBH9HHIO 

Kneftaa-fopa'aaa 

(k,. k,. ... k,. f)(x.,x
2

, ... ,xn) .. o, 
I 2 n (3) 

rae k "t =0,.1 + /l 2 • I "' I • n 
Kr 4 TononorH>1 B S (R n) onpeaen>1eTc>1 aaanorH'IHO a S ( R 4 

n ) 

3aMeTHM, 'ITO ljlyHKUHH f (x l' X 2 , .. , X n ) H3 npocTpaHCTBa ~Kr (R 4n) 

HeAOCTaTO'IHO 6b!CTpO y6b!BaiOT HS 6eCKOHe'IHOCTH no BpeMCHHt.!M KOMnoHeHTaM 

x 0

1 ,x~, ... ,x~ 4 -BeKTOpOB X I , X 2 , ,, , X n , H cneJ:{OBSTenbHO, 

f (xl,x2 , ... ,xn )(;. S(R 4n ). 
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