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UeJib ,n;aHHOH pa6oTbI C0CT0IIT B HaX0)K)].eHIIII 3cpcpeKTIIBHoro anropIITMa 

IT0CTpoeHII.fI 30HaJihHhIX ccpepIItieCKIIX <pyHKQIIH (3C<I>) Ha CIIMMeTpIIqeCKHX 
'11 

np0CTpaHCTBax x; paHra n - 1 II TIIITa A I I / . ' peaJIII3yeMbIX KaK MH0)KeCT-

Ba 1rnaccoa CMe)KH0CTII SL(n, Q) /Sp ( n) , B cnyqaHx n ::'! 3. MHoroqncneHHhie 

npIIMepbI 3C<I> Ha npoCTpaHCTBaX paHra 1, HCIT0J1h3yeMbIX AJIH BbiqIIcneHIIH 

MaTplIIIHbIX 3JieMeHT0B npe.n;cTaBJieHIIH rpynrihI apameHHH ncea,n;oeBKJIII• 

,n;oaa npocTpaHCTBa, npIIae.n;eHhI B ·
12

·
1 

• KoHCTPYKQIIH cnneTaIOIQIIX onepa

T0P0B, Il03B0JIHIOIQIIe HaX0,D;lITh 3C<I> AJIH npocTpaHCTBa paHra 2 TIIna 

A III= SU(p, q) / S(U ( p) x U (q)), 6hIJIII onIIcaHhI B 
13 • 4/. 3C<I> Ha npocTpaH

CTBe x; anepBbie 6bIJIII BbiqIIcJieHbI a pa6oTe-' 5 .. )lJIH npocTpaHCTB x;;-ahIC· 

WIIX paHr0B AO He.n;aaHero apeMeHII 6bIJIH II3BeCTHbI JIIIWb HHTerpanbHbie 

npe.n;cTaaJieHIIH 3C<I>, co,n;ep)KaIQHe 2n( n - 1) •KpaTHhie HHTerpanhI no 3Jie

MeHTaM HII)KHIIX Tpeyr0JibHbIX Il X Il ·MaTpIIQ, C0CTaBJieHHbIX II3 KBaTep-
'6' 

HII0H0B ' . II pa3JIQ)KeHIIH B 6eci<:oHeqHhie n(n - 1) / 2 ·KpaTHhie PHAbI C pe-

KyppeHTH0 onpe.n;eJIHeMhIMII K03<p<pIIQIIeHTaMII1 1.'_ O6a 3TII npe,D;CTaBJieHIIH, 

HMeIOIQIIe Ba)l(Hoe 3HaqeHIIe npII IICCJie,D;0BaHIIII pa3JIHqHbIX aCIIMITT0TIIK 

3C<I>, He3cpcpeKTIIBHhI npII npai<:TnqecKIIx pacqeTax ,n;a)Ke a cnyqae n = 3. 
I-IcnoJih30BaHIIe 3C<I> npoCTpaHCTB BhICWIIX paHr0B AJIH pellleHIIH 3a,n;aq 

MaTeMaTiftleCK0H <pII3IIKII o6ycJI0BJieHo TeM cpaKTOM, qTo npII BhI6ope opn

ccpepIIqecKOH CIICTeMbI K00p,D;IIHaT Ha x-;; .pa.n;IIaJihHaH qaCTh KBaApaTHqffQr0 

onepaTopa Jlannaca - BenbTpaMH Mo)KeT 6bITh npe.n;cTaaneHa B BIIAe 171 

- n a a n 
Bn = a - 2[ 6. + 4 a I. cth [ a ( x . - x ) ] (-- - -- ) ] , x G- R , a > 0 , 

n '> J s ax. ax J s J s 

n (k) 
r,n;e 6.n - onepaTop Jlannaca a R . 3C<I> <fJ n ( x) HBJIHIOTCH co6CTBeHHbIMH 

cpyHKQIIHMII Bn, 0TBeqaIOIQHMII co6cTaeHHhIM 3HaqeHIIHM 

_
2 

2 4n(n2 -1) a 2 n 2 n 2 
b (k) =-a [k +-----], kc;.R (k = I. k. ), 

n 3 j=l J 

CIIMMeTpIIqHhIMH 0TH0CIITeJihH0 nepeCTaH0B0K apryMeHT0B I xj I II H0pMH· 

poBaHHbIMII ycnoaneM <JJ(k) (0) = 1 . )lJIH npIIJIO)KeHHH HaH00JihlllIIH HH· • n 
Tepee npe,D;CTaBJIHIOT B0JIH0Bhie cpyHKQIIH rnnep60JIIIqeCKOH 3a,D;aqII Ca3ep-

JieH.n;a, 0rIIIChIBaIOIQIIe npoQeCCbI pacceHHIIH n KBaHT0BhIX 603e-qaCTHQ Ha 

npHMOH c acHMITT0TIIqecKIIMII IIMnynhcaMH k 1 , ... , kn H nonHOH 3Heprne:ii 

dk)=k 2/2, 



j 

! 
,i 

(k) n 
1/fn (x) = n 

j> s 

sh
2
[a(xj -xs)]<ll(k\x) 

n a2 

/ 

(1) 

CHHryJIHpHoe npeo6pa3oBaHne, onpe.rr;eJIHeMoe (1), nepeao.rr;nT Bn B raMHJib
TOHHaH Ca3epneH,r:r;a 

(n) t:,,. 
HS = - 2 

n 

+ I 
j> s 2 

sh [a(xj -X 8)] 

a2 
(2) 

,[(HCKpeTHblH aHaJior H !n) ncnOJib3yeTCH npn onncaHHH B3aHMo,r:r;eHCT
BHH KBaHTOBbIX CnHHOB 1/2 B o.rr;HOMepHblX Mo.rr;eJIHX cpeppoMarHeTn-

/9/ ' KOB . 

1. METO,[( BhJqJ1CJIEHl1.H 3C<l> 

Ilpe,r:r;naraeMbIH anropnTM nocTpoeHHH cpyHKUHH ijJ (k) ( x) n <ll(k) ( x) no-
u 6 n n u cpe,r:r;CTBOM pellleHHH CHCTeMbl JIHHettHblX aJire pawiecKHX ypaBHeHHH no-

3BOJIHeT ycTaHOBHTb, B qacrnocrn, HX CBH3b C o.rr;Hopo,r:r;HhlM0 nOJIHHOMaM0 
no nepeMeHHbIM y. = exp(2a xj) . OH OCHOBaH Ha pe3yJihTaTe pa60Tbl /S/, 

u 6 J u 6 B KOTOpo0 hIJia Hatt.rr;eHa peKyppeHTHaH cxeMa Bbiq0cJieH0H co CTBeHHbIX 
cpyaKa;HH oneparnpa (2), 

(k) .... n 
¢ ( x ) = D exp ( i I k x ) , ( 3) n n s s 

s=l 

r,r:r;e 

.... .... 1 ••• n-1,., 
Dn = Q n °n-1 • 

,., il ... i e 
QN 

,.,11···1e-1 a 
=Q [r-

N Xie 

a 
- - - 2 a cth a ( x . - x I ] + 

axN '1£ N 

e- 1 11 · · • 1 s -11 s + 1 • · · 1e-1 -2 . ,., 
+ }: 2 a 2 sh [ a ( x - x. ) 1 Q 

s = 1 is le N 
QN = 1 

1 _::i 1, ••• ie <N, 1 _::N_sn, 

(4) 

3C<l> <ll ~k)(x) CBH3aHa C ¢ ~k) (x) COOTIIOllleHI-ieM 

(k) 
<Ii (x) =Const( 11 

n 

(k) 
¢ (Px), 

n (5) 
j> s 

2 
a ) 2 

P '= "n 
2 

sh a[ x. - x l 
J s 

n 
r,r:r;e "n - rpynna nepecTaHOBOK qncen 1, ... , n; Px - ToqKa B R c Koop-
,r:r;0HaTaM0 (Xp J., ••• Xpn) . 

Bb1q0cneHHH 3C<l> no cxeMe ( 3 )- ( 4) OTJI0qaroTCH KpattHeH rpoMo3,r:r;
KOCThro BBH.rr;y np0cyTCTBHH onepaTOpOB ,r:r;0cpcpepeHu;0poaaH0H B peKYp
peHTHblX COOTHOllleHHHX 0 cpaKT0qecKH 6bIJIH npoae.rr;eHbl JI0lllb ,r:r;JIH CJIY
qaH n = 3. Hn:>1<e 6y,r:r;eT noKa3aHO, qTo 3a,r:r;aqa onpe.rr;eJieHHH ¢~k) ( x) ,r:r;onyc
KaeT q0CTO aJire6panqecKyro cpopMyn0pOBKY. 

(k) 
Ilpeo110J1Ce1tue 1. ¢ (x) • npe,r:r;craa0Ma B Btt.rr;e 

n 

n 
p ( k , I cth a ( x. - x ) I) x exp (i }: k x ) , 

J s s s 
s=1 

r,r:r;e p - noJIHHOM no nepeMeHHhIM I cth a ( x j - x 8) l j > s • 
,[(oKa3aTeJibCTBO OCHOBaHO Ha (3,4)· 0 B03MO:>KHOCT0 npe.rr;CTaBJieHHH 

d e · m 
(-) ( cthz) B Btt.rr;e nOJI0HOMa CTeneH0 e + m no Cth Z. 

dz 
KaK CJie,r:r;CTB0e, cpyHKI.J;HH 

exp ( - i i k X ) ¢ (k) ( X) 
B S n 

s=l 
. -1 

HMeeT nep00,r:r; 1Tla no Ka)K,l];oMy 03 apryMeHTOB x 1 , ... , xn 0 orpaanqeua 

np0 Xj ➔ ±oo, 1 . .::;; j ::;; n . B OKpeCTHOCTH Ka)K,l];OH H3 r0nepnJIOCKOCTeH K_J=Xs 
B cooTBeTCTBHH co CTpyKTypott onepaTopa Ca3epneH,r:r;a (2) 3Ta cpyHKU:HH 
o6Jia,r:r;aeT oco6eHHOCTblO BH.rr;a [ sh a ( X . - X ) r l . B coqeTaH00 C npe.rr;Jio-

J s 
:>1<eu0eM 1 3T0 CBOHCTBa n03BOJIHlOT ccpopMynnpoBaTb CJie,r:r;yromee 

(k) 
Ilpeo110J1Ce1tue 2. ¢ n ( x) o6na,r:r;aeT npe,r:r;crnanen0eM an,r:r;a 

(k) n -1 (k) n 
¢ (x) =[ Il sha(x. -x )1 S (y)exp[ Ix (ik -(n-l)a)], (6) 

n J s n 
1

s s 
j > S S= 

r,r:r;e s~k)(y) - noJIHHOM no y8 = exp(2ax8) , 1.::;; s.::;; n, npnqeM creneHh 
Ka)K,l];OH H3 nepeMeHHhIX {y 

8 
I B g(k)( y) He npeBbilllaeT n - -1. 

(n) (k) n k 2 (k) 
Cne,r:r;CTB0eM 03 H B ¢ n ( X) = - ¢ ( X) 0 (6) HBJIHeTCH ypaaHe-

H0e ,r:r;JIH g(k)(y) 2 n 
n 

2 3 



n as(k) n Y. +Y a n 'C' J s 4 a l Y. -· - ( Y. --- ) + ,.,, 
j = 1 J a Y . J a y d s Y. - Y s 

J J 

a a 
[2a(y -- - y_ --) + 

s ay J ay_ 
s J 

(k) an(n - 1) (2n -1) n 
+i(k 8 -kj)]Sn +2{ 

3 
+_I [2(ikj -

-a(n-l))y. . J 
a 

ayj 

(k) 
ikj (n -1)] l Sn 

J= 1 

= o. 

(7) 

,lJ;mI cymeCTBOBaHIDl nOJIHHOMHaJihHbIX perneHHH ( 7) Heo6XO.IJ.HMO, 

tIT06hI .IJ.JIH Ka:>K.IJ.OH napbI HH,ZJ;eKCOB (j' s) ' 1 .::; j < s::; n 'nOJIHHOM 

a a <k> 
[ 2 a ( y -· - - y. -· - ) + i ( k - k. ) ] S 

s ay J ay. s J n 
s J 

(k) 
.n;eJIHJICH 6e3 OCTaTKa Ha ( yj - y s) • Ilpe,n;CTaBJIHH s n ( y ) B q>opMe 

(k) ) 
Sn (y 

(k) 

'C' (k) n 
.:. d m 

lml~z n m c·mn Il (y>..) A 
'A=l 

(8) 

r.n;e dim I = 0 , ecnn xoTH 6h1 o,D;Ho H3 qncen ms He npnHa.IJ.Jie:>KnT cerMeHTY 

n-1 
(n - 1) (2n - 1) n 

[ 0, n -1] ' Bbipa3HM 3TO ycnoane B BH.IJ.e CHCTeMbI 

HettHhIX ypaBHeHHH Ha df ~l , 2 

~) i 
k d n o [m. -m +2e +- (k. -k )]=0. 

or m ... m. + t ••. m - t ••• m J s 2a J s 
Vc:Z 1 J s n 

Ilo.IJ.CTaHOBKa (8) a (7) npHBO.IJ.HT K ypaBHeHHIO 

n m >.. (k) n 
2 

2 i k. m . ik . 
k (Il y>.. )dlml{ k [2m. + - J J - (2mj +-J-) x 

lml<::zn 'A=1 j= 1 J a a 

JIH· 

(9) 

(10) 

n Yj +Y5 i n(n-1) (2n-1) 
x (n -1)] - k ---[ m. - m + - (kj -k 

8
)] + ----- I= O. 

# s Y. - y J 
8 

. 2 a 3 
J s 

HcnOJih3YH (9)' MO:>KHO BhIIlOJIHHTh ,u;eneHHe Ha Yj -Y s B (10) H nony

'lHTh, CpaBHHBaH K03<pcpnuneHTbI npn pa3JIH'lHhIX CTeneHHX nepeMeHHbIX 

4 

{ I n u u d(k) Y>._ , eme O.IJ.HY cncTeMy n JrnHeHHhIX ypaaHeHnn Ha {ml , 

(k) n 2 ikj ikj n(n-1)(2n-1) 
d m I k [ 2 m. + 2m. (-- - n + 1) - - (n - 1)) + 

3 
I + 

1 ... m . J J a a 
n J=1 

(11) 
n i(k 8 -kj) (k) 

+ I. k sign(P )[ms -mj + 2 )dm ..• m +L •• m -L •. m = O 
j;:e s f<::Z a 1 j s n 

2 

CoaoicynHOCTh 
(2n -n + 1) n-1 

_2 ____ n ypaBHeHHH (9,11) nO3BOn.l'leT on-

(k) 

pe,u;emtTh K03q>q>m~neHThI d I m I c TO'lHOCThIO ,u;o HopMHpoaotIHoii no

CTOHHHOH. 

(k) 
IIpeo1wJ1Ce1me 3. Sn ( y) - O.IJ.Hopo.IJ.HhIH nonnHoM cTenem1 n(n - 1) /2. 
,lJ;oKa3aTeJibCTBO OCHOBhIBaeTCH Ha CHCTeMe (9)' H3 KOTopoii Henocpe.IJ.-

(k) 
CTBeHHO CJie.IJ.yeT, 'ITO dim! =0, ecnn mj =ffiq =0 HJIH mj =ffiq=n-1 .IJ.JIH 

KaKOH-JIH6o H3 nap HH.IJ.eKCOB (j, q) . PaCCMOTPHM npOH3BOJihHhIH K03<p<pn-

uneHT a(k) , .IJ.JIH KoToporo 
mf".mn 
n n(n-1) 

µ.(d) = k m < -----
s=1 

s 2 

Cpe,u;n 'lncen I m8 I a 3TOM cnyqae HMeeTCH no MeHhllleii Mepe ,u;aa coana

,n;a101UHX. IlycTh r - MHHHMaJihHoe 3Ha'leHne coOTBeTCTayromnx !ms I • Bb16n

paH cpe,u;n unx nro6yro napy mj = m q = r , Bb1pa3HM d (k) , 
(k) mf". mj ... mq ... m0 

nOJih3YHCh (9), qepe3 K03<p<pnuneHThI dml ... mj-f" .. mq+f··;mn' HMeromne 

TO :>Ke caMoe 3Ha'leHne µ. ( d ). IlOBTOpHH .IJ.JIH HHX onHCaHHYIO Bblllle npoue

.Il.YPY' B KOHe'lHOM C'leTe Haii,n;eM, 'ITO nepBOHa'laJibHO BhI6paHHhlH K03<p<pn

uneHT d~~i ... m n MO:>KeT 6b1Tb npe,n;cTaBJieH a BH.IJ.e JIHHeHHOH KOM6HHa-

(k) 
unn Tex I d I m 11 , .IJ.JIH KOTOpbIX no MeHhllleii Mepe .II.Ba H3 'lHCeJI ml , •·• ll\i 

(k) n(n -1) 
paBHbl 0. Cne.IJ.OBaTeJihHO, d ml ... mn = 0 npn /l(d) < ~- AHanorH'lHO 

paccMaTpnaaeTcH cnyqaif /l( d) > n(n - 1L . 
I 2 
' (k) 

Ilpeo110J1Ce1rne 4. Ko3cpcpnuneHThI dlml KaK <pyHKUHH k n a onpe.IJ.eJIHIOT· 

CH 3Ha'leHIDlMH n -1 nepeMeHHbIX "'J = (kj - kj+1)/a, 1 ~ j ...:.n -1. 
,lJ;JIH .IJ.OKa3aTeJihCTBa .IJ.OCTaTO'lHO ycTaHOBHTh, 'ITO K03<pcpnuHeHThl CH· 

CTeMbI (II) 3aBHCHT OT k H a TOJihKO nocpe.IJ.CTBOM KoM6HHaunii lwj I . 3To 

5 



,Il;OCTHraeTCH nyTeM HCilOJib30BaIUUI TOiK,IJ;eCTB 

n _
1 

l n n n 

i kj mj = n (- L (k. - k ) ( m. - m ) + I m. I k), 
j=1 2 j;6s J 6 J s j=1 Js=1 

n n n 
2 -1 2 , 2 

2 I m. = n [ I ( mj - m 
8

) + ( k ms) ] 
. J . _L 

J=l Jrs s=1 

H npe.n;JIO)KeHHH 3. OKoHqaTeJibHO CHCTeMa (II) MO)KeT 6bITb 3ailHCaHa B 
qiopMe 

n (k) m j - ms i n + 1 
I !di 

1
(---(-(k. -k) +m. -m) +--] 

j.< s m n a J s J s 6 

(12) 

. . (k) 
- L sign(f )[-

1
-(kj -k 8 ) +mj -n: 8 +2e)d 

O O I= O. 
ft;_z 2a m •.. m.+r, ••. m -r. ••. m 

1. J s n 

IlycTb IP I - cne.n;yIOIUHH Ha6op 'IHCeJI I ms I: mj = ~ -1, j = 1, ... n , 
r,n;e P - nepecTaHOBKa 11Hcen l, ... ,n. 

(k) 
1IpeonoJ1Ce11.ue 5. Bee OTJIH'IHhie OT O K03qJqJHUHeHThI dlml c coana.n;aro-

IUHMH 3Ha11eHHHMH Im s I HBJIHIOTCH JIHHeHHhIMH KoM6HHaUHHMH K03qJqJH

rm:eHTOB df~l , KOTOpbie, B CBOIO 011epe,n;b, onpe.n;eJIHIOTCH H3 CHCTeMbl (9) 
c TO'IHOCTbIO no HOpMHpOBO'IHOH IlOCTOHHHOH d o: 

(k) n i 
di 1=do Il [1+-(k -k )]. 

p .\<µ. 2a p-1,\ p-1"/l 
(13) 

IlepBaH 'laCTb ymepiK,D;eHHH ,Il;OKa3hIBaeTCH nyTeM npHMeHeHHH cxeMbI, 
HCilOJib30BaHHOH npH ,Il;OKa3aTeJibCTBe npe,D;JIO)KeHHH 3 . .[(JIH BblBO,IJ;a (13) 

3aMeTHM~ 'ITO a cnyqae, Kor,n;a ace {m 6 l pa3JIH'IHhI, (9) co,n;ep)KHT no,n;cH-
CTeMy n-l) n! ypaaHeHHH 

(k) 
d 

m
1 
... mj 

(k) 
+d 

2 

m ••• m 
s n 

m ... m .•. m ..• m 

i 
[-1+-(k.-k )]+ 

2 a J 8 

i 
[1+-(k. -k )]=0, 

1 s j n 2a J 8 

6 

(14) 

m =m. + 1 
s J 

r 
) 

) 

\ 
/ 
i 

IlyCTb P - nepeCTa.HOBKa (j ➔ m. + 1 ), 1 < j < n, HR - nepeCTaHOBKa 
J - -

H s' He H3MeHHIOI.I.UlH OCTaJibHbIX 1mcen OT 1,n;o n. Ilo,n;CHCTeMa (14) MO)KeT 

6bITh 3anHCaHa B qiopMe 

(k) i (k) i 
d{pjll+-(ks -kJ.)]=dt l[l+-(kJ. -ks)]. 

2a PR 2a 
(15) 

I1cnoJib3YH ycJIOBHe ms= mj + 1 'npe,n;CTaBHM (13) B BH,IJ;e 

m 
(k) i j i 

di l=d [1+-(k. -k) II [1+-
2 

(k _ 1 P O 2a J s A= 1 a P ,\ 

i 
- k. ) ] ( 1 + - (k - k ) ]x 

J 2a pl,\ 8 
. 

n . . 
l l 

x Il [1+--(k. -k ))[1+-(k -k )]x 
2a J -1 2a s -1 µ.=m

8
+2 P µ, P µ, 

(16) 

n . 

x II [1 +-
1
-(k -1 -k -1 )] • 

.\.<µ. 2a P >.. P ,\ 
.\, µ.Im. + 1, m + 1 

J s 
(k) 

CooTaeTCTByromee Bbipa)KeHHe .IJ;JIH dlPRl 0TJIH'laeTCH OT (16) TOJibK0 
3aMeHoH kj ~ ks . Cne.n;oaaTeJibHO, ypaaHeHHH (15) BhlilOJIHHIOTCH .IJ;JIH 

acex P ~" . n 
ct>opMyna (13) Il03BOJIHeT onpe,n;eJIHTb. nepBbie cnaraeMbie B aCHMilTO-

TH'leCKHX pa3JIO)KeHHHX <PYHKQHH ¢ (k) ( X) ( 6) • 
n 

1IpeonoJ1Ce11.ue 6. EcnH xP(.\+l)- x p,\ ➔ oo , 1 .:5 ,\ .:5 n - 1 , TO 

n(n-1) 
n 

lim¢:k)(x) exp[-i }: k,\x,\] = 2 
.\= 1 

2 ,. P (k) 

(-1) d{pl l 

r,n;e (-1) P - 'leTHOCTb nepeCTaHOBKH P. 
IlpHBe,IJ;eM cxeMy ,IJ;OKa3aTeJibCTBa ,Il;JIH CJIY'laH X,\+1 - X ,\ ➔ + 00 , 

1 _$A $ n - 1 . IlpH 3TOM 

n(n-1) 
n 

II sh a ( x - x ) - 2 
,\>µ. ,\ µ. 

2 
n 

exp [ - ! x ,\ ( n - 2 ,\ + 1) ] 
A=l 
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H 

q}k\x) exp[ - i I k Ax A]~ 
n A=l 

n 

-2 

n(n-1) 
2 (k) n-1 

I dlrnl exp[-2a I (xA+l-xA)f/lml)], 
I rn I A= 1 

A 

r,n;e fA (Im I) = r: / m r - r + 1) . 

(k) 
llm1 tta6opoB Im I , K0T0phIM cooTBeTCTBYIOT HeHyrreBhie di rn I, f>.. (Im I)~ 

2: 0, npttqeM paBeHCTB0 BhlD0JIHHeTCH JIHillh npH mA = A -1 , 1 :S: A :::;n. Crry

qaii npOH3B0JlhHOH nepecTaH0BKH P (; TT paccMaTPHBaeTCH D0JIHOCThlO aHan 
JIOrH~hIM o6pa30M. 

3aMe•w1tue. IlpH BbI6ope DOCTOHHHOH do B (13) B BH,D;e 

n - 1 n n 
. -1 

do= Il (2j+1) I Il [2...(kA -k )] 
j=l A>µ a µ 

i -1 
Il [1+-(kA-k )] 

A/,.µ a µ 

norry~M. 

(k) . p 
a
1 

= (-1) 
PI 

-1 -1 
c(a k _

1 
, ••• a k _

1 
) , 

P 1 P n 

r,n;e c(kl, ••• kn) - <pyHKQHH Xapmu-liaH,n;pbI/1/ ,IJ;JIH CHMMeTpHqeCKOro 

npoCTpaHCTBa x;;. 3TOT <paKT rrerKo yCTaHOBHTh, r.paBHHBaH (13) tt HBHOe 

npe,D;CTaBJieHHe c-<pyHKQHH nocpe,D;CTBOM B-cpyHKQHH 3iirrepa 161
. 

CorrracHO npe,n;JIO)KeHHIO 6, OTHOIIIeHHH K03(p(pHQHeHTOB (13) onpe,n;eJIH

IOT s -MaTpHey MHoroqacraqHoro pacceHHHH B 3a,n;aqe Ca3eprreH,n;a17/ . 

OrMeTHM TaK)Ke, llT0, corrracHo npe,n;JIO)KeHHIO 5, peIIIeHH.JI CHCTeMhl 

(9) ,IJ;OJI)l(Hhl y,n;OBJieTBOPHTh ypaBHeHH.JIM (12), T.e. CHCTeMa (12) HBJIHeT

CH CJie,IJ;CTBHeM (9). BhIJIO 6hI HHTepeCHO HaHTH npHMOe arrre6paHqecKoe 

,IJ;OKa3aTeJihCTBO 3Toro <paKTa. 

2. IIP.HMEPhl HBHOrO BhJq.HCJIEH.HH 

d -KO3<l><l>.Hl.(.HEHTOB 

Bae,n;eM crre,n;yromtte o6o3HaqeHHH: nycTh [ A 1 ••• ,\n] - nepecTaHOBKa 
i 

(1 ➔ A1, ... , n ➔ A ) ; r = -(b - k ) . 
n AJ.J. 2a I\ µ 

8 

1. ll= 3. CorrracHO (13),. d~~\-K03(p(pHI.lHeHTbl. HMeIOT BH,IJ; 

(k) (k) 
d 012= do<l +r1J<1 +r 13)(l + r23) ' d102 = do (l + r 21> (l + r 23)(l +r13) 

d (k) - , ( 
210- dotl+r3t l+r31)(l+r21), 

(k) 
d 021 = do(l +r13 )(l +r 12)(l + r32) • 

(k) (k) . 
d120 = do(l +r 31)(l +r32}(l +r12) • d 201 = do(l + r23)(l + r 21)(l + r31) • 

EnttHCTBeHHhIM HeHyrreBLIM K03<p<pHQHeHTOM, He coana,n;aro.LQHM c df ~>1 , 
HBJIHeTCH dik{1 • OH onpe,D;eJIHeTCH H3 (9) nptt ml =0' m2= 1, ID3= 2, j = 1, 
s = 3: 

(k) · 2 2 2 
d 111 = do [ 6 - r - r - r ] 12 13 23 • 

(k) 
2. n = 4. IloMttMo 24 K03<p<pttUHeHTOB dlP I• oTrrttqHhI oT O eme 14 K0-

3<p<pnutteHTOB, . ecTeCTBeHHO. pa3,D;eJIHeMhIX Ha TPH rpynnhl. IlepBhie ,D;Be HX 

HHX conepmaT K03(p(pHQHeHThI C TpeMH COBnanaIO.LQHMH HH)KHHMH HH,D;eK
(k) 

caMH, Bhl'IHCJieHHe KOTOpbIX ITOJIHOCThlO aHarrorH'IHO d 111 rrptt n = 3 , 

i
1
k
1
) 

3 
= d

0
(1 + r ) (1 + r ) (1 + r ) (6 - r 2 - r 2 _ r 2) , 

1 14 24 34 12 13 23 
(17) 

(k) 
d = d (1 + r ) (1 + r ) (1 + r ) (6 - r 2 - r 2 - r 2 ) • 

2220 0 41 42 43 12 13 23 
(18) 

(k) d (k) 
OCTaJihHhie K03(p(pHUHeHThl 3THX rpynrr d1131 , 1311 
a<k) , d(k) norryqaIOTCH COOTBeTCTBeHHO m (17) 11 

2022 0222 
KaMtt MH,IJ;eKcOB [1243], [1342], [2341] B Ir,\µ I • 

(k) (k) 
, d31 ll • d2202 • 
(18) nepeCTaHOB· 

TpeThH rpynrra conep)KHT K03(p(pHQHeHThI C ,D;BYMH rrapaMH COBTia,IJ;aIOI.QHX 
• d (k) (k) (k) (k) d (k) a(k) B 

HH,D;eKCOB. 1122 ' d 2211 ' d2112 , d1221 , 1212 ' 2121 . ce OHH MoryT 

6hITh orrpe,n;eJieHhl H3 ypaaHeHHH ( 9) no H3B ecTHhIM K03(p<pHUHeHTaM nepBOH 

rpyIIIIbI: TaK, D0JiaraH B ( 9) ml= m2 = m3 = 1, m 4 = 3; j = 3, s = 4, norryqHM 

a<k) (- 2 r ) a<k) r a<k) (2 - 0 
1113 + 34 + 112234+ 1131 +r34)-' 

qTQ II03B0JIHeT nocrre HeCJI0)KHbIX BbiqHCJieHHH HaHTH 

(k) 2 2 
d1122 = do[lB + (r13+ r24) (l4 - 2<r13 + r24) -r13 - r 24-

(k) . 
dl 122· 

r2 . r 2 2 2 2 2 
- 3( 12-,.. 34) -r1la4+r1/34) -(r12+r34) (6 +r13r24-r12r34) -

- r13r2irf3 + r;4)] • 
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(19) 

(20) 



OCTaJibHbie IlRTb K03cpqmuHeHTOB 3TOH rpynnbI HaxonRTCR no (20) 
nepecraHOBKaMH [ 3412], [ 3214], [ 4123], [13241 , [4213] HHneKCOB 

a lr,\µl -
3. IlpH n = 5 HMeeTCR 171 OTJllNHbIH OT 0 K03Q)Q)HUHeHT di~1 C COB-

nanaromuMH HHneKcaMH, nonpa3nenReMhIH Ha 8 rpynn; npH n = 6 'IHCJIO 
3THX K03Q)Q)HUHeHTOB - 2112, npH'leM 'IHCJIO rpynn B03pacTaeT no 21. Anro

pHTM HX nocTpOeHHR no H3BeCTHbIM ct1kJ I nyTeM HCnOJib30BaHHR ypaaHe
HHH attna (19l nonycKaeT npocTyro peanH3aUHIO Ha 3BM. HaHhie Bbiproi<eHHR 
nnR 3C<l> q,~k ( X) nony'laIOTCR CHMMeip H3au0eii COOTBeTCTBYIOlUHX CHHry
JIRpHbIX co6CTBeHHbIX cpyHKUHH onepaTopoa Ca3epneHna ¢<k) ( X) ( 6) . 

n 
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