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I.	 ~~eAe~~e 

HacToH~aH paOoTa HBnHeTCH npo~onMeHHeu cepHH pa60T [It6] no H3Y
qeHHID CBO~CTB KBa3HTpex~HaroHannH~X onepaTopoB (UBTpHU) H HU 06paT
H~X. ITpH aTOM OCHOBHoe BHHMaHHe y~enHeTCH nOCTpoeHKID UHOE8CTB BC8BOS
MOEH~X qeT~peX-KBa3HBeKTopHUX npe~CTaBneHH~ onepaTopOB (UBTpHU). 06PST
H~ K KBa3HTpe~H8rOHan:ÕH~M, 8 TBKES MHoxeCTB npe~CTaBneHH~ ~nH caUHX 
KBa3HTpe~HarOHannHUX U8TpHU B cnyqae Bcex OTnHqH~X OT HynH rnaBH~x 

yrnoB~x KBaSHUHHopOB. Ha aKTyan:õHOCT:õ HaCTOH~e~ cepHH pa60T ~nH B~qHC

nHTen:ÕHO~ YaTeuáTHKH BooO~e, a TaKxe ~na peweHHH KOHKpeTHüX 3a~aq (B 
qaCTHOCTH, npH oOpaOOTKe aKCnepHMeHTannH~X ~aHH~x B ~HSHKe B~COKHX 

aHeprH~) yze HeO~HOKpaTHO YKaa~Banoc:õ B 60nee paHHHX paOOTax (HanpH
uep, [I+41)aTO~ cepHH. B YKa3aHH~x pa60Tax UOEHOHa~TH TaK~e YHOrOqHC
~eHHYID OHOnHorpB~HID (KOHeqHO ~e. He npeTeH~YID~ID Ha nonHOTY) no 0PHrH
Han:ÕH~U peSYnbTaTaM ~pyrHx aBTopOB, Mccne~OBaBmHx YKaaaHHYD np06neuy. 

~TaK, nYCT:õ t -Heoc06eHH8H KBaSHTpex~MarOHan:ÕHaH uaTpHU8 (onepa
TOp) oO~ero BH~aX) 

q,í Z,t. 
P,t Clt", 23 

C·= I ~_q,~ ~ __ (LI) 
2m,,,, Cf,117-.J 2m 

Em Cf,f11 J rAe 

f~ij.m - H60Co06HH~e KBa~paTHble (paaasx paaae paccreã) ,ltMarOH8JIDHbl8 
t"j [j m

aneueHT~-OnOKH C(1..1)) ~.)~. /=,(, - npHuoyron:ÕH~e BH6,ltMarOHan:õ-
Hue aneueHT~-no~uaTpHUbI ((~.j) t UHHHuanhHbl6 paauepHOCTH KOTOpHX 
COBna~aIDT C paauepHOCTHUH ! tI-·i. m • MaTpMUY C(.1.1) npe~CTaBHu B 

)	 " ~-iBH~eXx [61 _	 

fi. Z:. tt.1 
RoL	 i. ~ tt,z.-	 \~ 

C==C'l/p= I__ !~~!"__~_' \ I	 (I.2) 

Pff1~..c Em-t Zm \ 

P;, Em ~m J, rAe 

[ 2;== 2K·~;i; 1;= ~·et,(:~j m - npaaoyrnasase no~uaTpHUbI (BHe~Ha
K=,t 

X) Hanoaaau, qTO nOA oneparopos {,(1.1) ocaero BH~a, HMe8TCH B BH,l{y
 
CnyqaLt {(~K =f tt,() =1= (Z/(I: ZK) t: (~ /:PK,) , npa K t: K1.ft.=; .
 

xx) 3AeCn, KaK H B [5,6],H BCID,1ty ~anee paccu8TpHBaeTCH HueHHO npaB8a
 
ll>aKTopHaaUHH C(.1.1) • 

I 

n ...~:·- ", "'''''!'1l'Y1R~''tif" _........ . l ~i1I.. • .AJl. J"
 

QJ":;#nlJil tftC"H~JlORiUBÜ ' 
~H~~f(1- !nTE:HA ~ 



rOH8JII>Hhle aJIeMeHThl-OJIOKH) MaTpHIJ,b1 t , pa3MepHOCT~ KOTOphlX co ananacr 
c p83UepHOCTHM~ l e, Li. RIr']:: H (E;]._tT1 - e,n;HH~ttHble MaTp~IJ,b1, 

/{-"" t-:i ff1 

p83MepHOCT~ KOTOpbrX COBna,n;81OT C, pa3MepHOCTHM~ t ~t.ji:1 • 
.. Ma c.nyliaa.ROr.na BCa rJIainwa yrJIOOOa RBa3DUlliOpJ;(CJ'f (J...t) OTIDtq

Hbr OT HYJIH, B [6] OblJIH nOJIytteHhl (Teopeu8 7 H TeOpeu8 6) CJIe,n;YlO~e 

W8KTOpH30B8HHhle npe,n;cT8BJIeHHHxx) , K8K ,n;JIH caUHX oneparopoa tC (f..t) 
T8K H ,n;JIH HM 06P8THhlXXXX) B={-1 • 

llpeAcT8EJIeHHe 5 '(5)	 llpeAcT8BJIeHHe 6' (6) 

r,A;. E1 (-C.l. ) fi (-C,I,)Clt!. .112. '"fi' Clt! 
\ \ 

\ \(-A)E.l.fl3 Â 3(-j,l)E", \ \ Cl-,t,. Cf),.
\	 \\\ \ \ \\ \\\ \ =f:=: \	 \\

\ 
\ 

\ 
\ \ \ \ \ 
\ \ (1.3)\ \ \
 

\ \
 
\ \\ 

\.f Ç	 
\ 

i . "
\

\ E~-it:m)EII1 q,mE-}3m) Emfi m+1~m(-Jm)Em 
\ 
\

\	 
~ \ 

Em J	 r,n;eEmA"#L 

JKfi = - Plr't.1 ·AK-t.t )
{ C") ,-:1	 ~ 

CI<-t,J.	 = - (AK-t.1 . êK-t) 
~ -1 

j3/(+.i.	 :::::: - (AK+.l '..PIr'(.f), K::::f;.t",.~ m-« 
(1.4 ) 

.11,1(+1 = E~ -A: A;.t.t"';) K=.tJ .. '; m; ..A.t. ::? E:i . 

llpeACT8BJIeHHe 7'(7)	 llpeACT8BJIeHHe 8'(8) 
A 

Ej (-j-J ([~ Ei q1 lf; ElA) E1 1i 

\ \ {fi (-ê.z.)t). rt-,L tt \ \ (-ê~)f.t.. ~.t 
\ \ \ \ \ _!fi _ \ \ \ \ \ \
 

\ \ \ \ \ \ -IV - \ \ \ \ \ \
\ \ \ \ \ \ \ \ \ \ I (
)	 \" \ \ \ \ \ c\ 1.?3) \ \ \ 1.5)
t,,, · ~ \	 r;.m:J\fm " f1l.o.!(~ t{m-i tem) ttm fim.j· E (-cn)Em tf.m

!m - -1):::: -.1 ~ t1l ..J , r,n;e 
.f3K+l= -('2r<+i'!K) PK+.i::::: - (q-K-.J ·2Kfi)) k'= r,», <:» Ql-J (1.5) 

A ( -.i.'p ). k L"'" ~.1 ---	 •f CK+í = - tix ' x+1 ) I.-f K-.J = çJ{ - 2K+.1 'cf... "P.'f'.J ,(= m-..l) .. ' .1''-:;' ~ L 
n	 ,,) J ) l-fm •..i-c/ll 

X)	 llo,n; rJI8BH~UM yrJIOBhlUH KBa3WMMHopaUH, RaR H B [5,6],nOHHUamTCH onpe

,n;emlTeJIM H8TpHIJ" H8llHH81OI1tHXCH C 1.t H 1m COOTBeTCTBeHHO. 

xx)	 OTKeTHH, qTO Uhl BC npHBo,n;HY 3,n;eCI> BCa nOJIytteHHhle B [5,6] UHOEeCT

B8 npe,n;CT8BJIeHHI, 8 orpaHHttHBaeUCH JIHWI> HeKOTOpuUH Ma HHX. 

xxx) HenoHHMu T8Rze, ttTO B [5,6J 6~na BBe,n;eH8 OT,n;eJII>H8H Hyuep8IJ,MH 
npe,n;CT8BJIeHMit K8K ,n;JlH CBMHX onepaTopOB d; , TaK M ,n;JIH HU 06paT

.. HHX f3:, = C-.J • 

2 

... 

ll]eACT8BJIeHH6 7'(1)	 llp6ACTaDJIeHM6 S' (8) 

t.
 
ã.. ·nJ3} J.i f:i~t."~ m )
 

_	 u F;''+.1 n 0» '8.. .., f' é '" ~ 
-J ~ _! J ~ '. ED -==()-~ ~)- -j ;'1:;;+.1. JJ)..f ~J~t~/71
 

(8 ..=~. ·~j.)-~i [r-7 c; ·8.. .i 3-/~J~m) ( i' y: E.. -~:. )

J	 tt,j t: ~ J",lJ • ,oj - JJ) 

/I::lJ.J.	 ~'/ r~f~/ ./d/~'J:CJ.6)
}=tU - , 

Ilee;nCTBBJIeHH8 9' (9)	 nQ68CTBBJIeHHe Ia' (Ia) 

l 

8.. ·n...fJj ) .1 ~/~/~ m , '" ~
 
:::: -~~) ~i tt F'jf~
 (

/ 

B.. ~,~:, =1. ~ " . (Eb..={~B..)= -~ íL~T" ~j') :I ~J3--l~ /lI) 
'I	 LJ . 

( 
lJ t 8 .. ' // J32 .i ~ t ~':i ~ m. o t ~·;>ti ~ (L 7) 

ti.	 7=/+.1 )t 7)	 n.c.....' .B '. .:l~ /~J.:"- »r . 
,;n<=t+:i JJ ) 

3,n;ecI> 8,1(,1( - KB8~paTHble Heoco6eHHble ,n;HarOHBJII>HUe aJIeUeHThl - OJIOKH 
oneparopa ã.::: {"-oi ,n;JIH ê (:1..2) , e,n;HHCTBeHH~M 06p830M npe,n;cTBBH
Ubr6 B BH,n;e 

I ]-.L
B
r-

XK = L.I1.K+.i. +t/K-.1 - E/C' ) K=.I~.z) ,oo)7T1) r,n;e 
~	 -.1

[ 
ÂK+.t = EJ(-PI(~K . ~ ; ..Â.t == E1 , K:::: ..t

J 
3) ... , /l7 (1.8) 

(fJ{-.f= EJ( - 2K+.f. ' rr;.f..P;+.J ; q-m-.L ==,Em , k"'=- /ll-~ m-.t.) ... ~ L
 

llpH 3TOM { dti (.J1I() =f- O:f clti ((jf()JK:~ M npHuoyrOJII>Hble cnepercps
 
~c)ê;j3).ft] aspeaaerca sepes oneparops [.A M rfj (1.8) B BH,n;e
 

I~ -.1)
11l+1 = -l.PKtj ·AK+1 » 

»: C-K+1 = - AK+.f· êK(-.f) ) 
'" ~ -.f (1.9)

[ .fh1 = -( 2.(+.1' 6-K ) ) 
" :1 CK+.f = - ((jl(. 'PK-I.f) ) K= JJ .l~ , .. ) Ill-J ; 

r,n;e cnpaBe,n;JlHBbI CJI6~YIOI1tHe nopH,n;KH YÜHOK6HHH ,n;JIH CTPYRTYPHhlX nOCJIe,n;OBa
TenI>HOCTe~ onep8TopOB 

CnC = [Ctj.+.1' f -t.z ' " <]J , eaau: .P?t} p _ {!p :fp-..I " 'j3~.1 » ec a« .fJ7-t 

/41 nJ3/'- (1.10)
r	 ~ 1 E ,) e csa .p ~ 9. ; /,=~+.I E) e e /lcL jJ ~ ti- ; 

..	 li " {" A ..(;}/I ==- !f/-fi }'t+.J.' ".fp J eC/Ui. p? 'J.) !7ê =: Cp"t:.P-1' ,. t1f..l) eC.-ttl .P(l 11) 
[.11=9-11 E) ~ C/J" .fJ6 tj; /'~/+.1'/' E,) e 0-",-" .t': ~ . 

)1nH Bü . H C'l'pYKTYPH!:JX nOCJIe,n;OB8TeJIbHOC'1'eit Ma 1.I(8TpH~ [c, ê)}J;}j 
H{He~'Mec:o T8Rze CJI~A~O~6 "KOKMYT8~HOHH!:Jen COOTHomeHHH 

17Cf "B.t.i. = 8.,' n.Jj) ~ DOia ~ :6l"'J':J111 ;1
J"Ú.f U }=U..l

Irê .B.. = ff. •. r7.f1} , )tnH nJ)Oblx .I!!-,/'..:t':U?I . (1.12) 
'=J~1. ~.!J '-t J =J~.1 
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( ~. -0/;,-.)' ~(·'A+.L =-1~.f '~. -(~.-Ii;~)) (1.13) 
{ fj;:.t'~.: (~, -Aú ) zz: (~--4~.f)-~" ~~-' l ,nJ1H acex d ~ i~ /7l , 

KpOMe Toro, O~nH nonyqe~ [5] cne,nyro~Me oopaTMM~e ~TepsUHoHH~e npo
l.(ecc~ 

~{- t\_.J ~8,,= c;+j '~f.lÚ.fft+i) .i:!/~IJl-:f 1 

,- A........ -.1 •
 
~:. = C,, 8.. '8, J e e c ~11? )

,," t t-,/c-.iJt 
(1.14 ) 

~(: = ~~/ ~;.i/f.iA~ ) 1 ~ / ~/71-.f}
 
~ .J ~ "
 

~ ~"oi 

t ~i: = c.,,:' ~"'.Ih}3/} .<-.:: l· ~ /?l} B CJ1yqse, xorns sce {~/ }/=:
- Ó,nHHSKOBbIX pa311epHOCTeM) k1 ooaae paB6HcTBS [6 J 

...	 ~ ~ 

. C,,'+1'BI/ = ~;.J/u·J/+.J) .1!:/~I1I-.f 1 

~ ~...{
~t' j/ = C;::., ' ~::t l:.f J .1. ~ I. ~ 1/7 ) 

{
~" ~	 (1.15) 
8i: 1t.f.J = C.Ú·.L· 4t-.iÚ'.i;> :I!: l!: 11/-.f ) 

C-ríi;·,· = ii;"-:t/-:.c'.Pc·, .t.!!:/!:/ll? HBJIHroll\MeCH oOoÓ~eHMell. (1.14) B 

CJIYllS8, soraa ( ~/) '': - pS3HHX pa3MepHocTeJii.
{	 t-.i " -.i 

3aUeQSHHe 1. AHsnM3HpYH npe,ncT8BJIeHHH 7 (7)+10 (10) ~JIH 8=C ,a 
TeREe npe,ncT8BJIeHHH 5' (5)+8'(8) ,nnH e. A4H UsOJIro,nseM cBoeoOps3HYro 

"8HHHrHJIHUHIO" CBH8H (B BH,ne ~'/ (L 8) I» ueJlt;lly npOL\6 CCSIIH fA} M 

ilf} (1.8)2) H (1.8)3) npa napexone OT e « c , 
OTIISlIeHHHtt npoL\ecc I SHHMI'MJIfll.(HH" K8K Obl 00YCJIOBJIHB8eT cy~ecTBoB8

HH8 ~BYX H838BHCHMblX npe~cTaBneHMtt 5' 11 7' ~JIH [ (T60peMs 7 [6]). C 

APyroil CTOpOH~, eCJIH ae HCn0J1bSOB8TI> npancrasnaaaa (1.14) ,nJIH à.. ,	 u 
H pSBeHcTBa (1.15), KOTop~e (KaK OblJIO nOKS3BHO B [6J) no CYTH OTP8ZB

-J
mT ABottcTBeHH~e npe,ncTaBJIeH11fl ~J1R H8~(no~)~H8rOHSJIbHh!X OJIOKOB y U=C) 
TO nOCTpoeHHe IIHOJlteCTBS npeACT8BJIeHHtt ~JIH ~, paCCIIOTpeHHoro B [5,61, 
CT8HOBHTCH np8KTHQeCKH 38TpY~HHTeJII>Hh!U. 

CneAOB8TeJIbHO, nOMHMO HS38BHCHUblX ~8KTOpHSOjSHHh!X npe,ncT8Bn6HHtt' 
5' H 7' ~nH ~ ~OJ1Jlt~ c~eCTBOB8Tb H ~YI'He npe~CTSBJIeHHH 8nre6pSH
QeCKOrO THI18, B KOTOp~X "8HHHrHJIHl.um" CBH3H ue)l,Ity [A} H !{j} ae 
npOHCXOAHT. K pSCCUOTpeHHIO aToro BonpOC8 Uh! BepHeMCH B TpeTb6M napa
rp~~e, 8 ceMQsc oopaTHMcH K H3YQeHHIO c~e,ncTBHil~K3 8BYX nsp oópaTHMHX 
npe,ncTSBJIeHKM (1.14) AJIfl ,nHarOH8JIbH~X 6JIOKOB 8 .. 

le 

li

<I 

2.	 MYJIbTHnnHKaTHBH~e qeT~p6X-KBa3HBeKTopH~e npeACTaBJIeHHfl onepaTopoB, 
00 8THHX K HeocooeHHHM UB8ak1T ex HarOH8JI:bHHM c Heoc06eHHblMM KB8 
paTH~MHx aJIeM6HTaMH-ÓJIOKaM~ 13 cJIyqae Bcex OTJIKqHUX OT HYJIfl rJI8B

H~X yrJIOB~ KBa3~MHHOpOB 

nYCTb Tenepb C -H60coóeHHaa KB83k1TpeX~H8I'OHaJIbH8H MaTpH~B oómero 
BH,Ita (1.2) c HeocoóeHH~MH KB8",np8THbUJH 81leMeHT13MH-ÓnOK8MK f '1,.1. ~ ~, 

7T1	 ( t )

Z· ).P; 1L'=,z, • nYCTb TaKJ1e soe rJIaBH~e yrJIOBble KB8aHM14HOpbl 
rI: OTJlR'llH~ OT HYJffi. Ma aroro CJIyq.a.a [ 5] H8MH OHJIO nOJIyqeHO MHOlKeCTBO 

",-1
~aKTopH30BaHHblX npe~CTSBJI6HH~ 1t5 ,nJIH B= ~ ,OCHOB8HHoe H8 BA8KTMB
HO-MY1lbTHnXZK8THBHott npOl.(eAype Bblq~CneHMH KBB3HAHarOHaJIbHHX ÓJIOKOB 
~	 ~ BJ(I( , B T8KlKe MHOJIUWTBO qJaKTopH30BaHHblx npe~CT8ln.eRH~ 7-t10 AJIR B=C ) 

OCH013aRHoe na aJUl.KTHllHO" npouenype nOJIyqeHHH E1I(K Ha aJIeMeHTOB nOCJIe

~0138Ten:bHocTeti fA) q- ] 
ECTecTB6HHO npH STOM B03HKK81OT BonpOCbl:
 
- o CYll\6CTBOB8HHH MY1l:DTPInJIPIK8THBHhlX cnococon onpeneneaaa 8.,


I' 

C HCnOJIbSOB8HHeM fA)!j-J ; a TaKJK6 
- n03BOJIHIDT nH 8TH cnoc06~ npS~CTaB1lflTb a =C-

1 
lia OCHOBe Tpex

([ s; nJ7) ni1} 11J1H(H) [~~.) 17ê/} nj.] ) KHq>oP»8THBHhIX KBa
3HBeKTopoB. 

OnpeA6JIeHHe L Cne.uyH [1,3J, Ciy,n6M 1l0HMMaTb non lIeTblpeXK13a3KBeKTopH~U 
npe,nc'.raBJIeHHeM onepaeopa B -= c" asnacs (npencreaaeuae) ero 3JIeM6H
TOB - 6JIOKOB 13 BM,ne 

ecna .1 ~ J'.:f /~m }a.. =. f/("Wi
 
LJ r .. 1r,
 (2.1) 

J t f J ) eCID1 .:I ~ ,:~/~ /7l » rAe 

[R",WI(; FI<) ""VKjl(::: - MaTpHUH, HBJIHIOUUieCH 8n6U6HT8),ul nOCJIe,nOBa-
TeJIbHOCTe~ (== KBa8B13eKTopoB)

íV= { Vj >Y:t, ' , .>1;" j) R::=: { I<j} ... } e; j ) !?.l.) 

(2.2)
(111= [W.i}~} ...,W;lJj » F:::/ Fi)h.; .. ,) Fm}. 

T8KHM 00pa30u., aneM6HTH-OJIOKK B '. oneparops 8 = C-.1 flDJIRIOTCH (qJop
•	 iJ 

aansao) WYHKUHetlt rcnsxo OT l -1'0 H / -1'0 3JIeMeHTOB-CinOKOB KBSSHB6IC
~OpOB (2.2). CnpaBe~JIHBa cne~YIDma~,
 
TeoRewa 8. TpextKB8SKBeKTopHHe ~8KTopH30BaHHh!e (8nro6paHQeCKHe) npe~


CTBBJI8HHH (7 ...10) ,nnH B == C-.1 HBJ1HIOTCH reaeparopaaa (.=.= "0aSKCOM.,")
 
- 16 pa3JIHqH~X qeT~peX-KBaaHBeKTopH~X WBKTOpM3DB8HHHX (aJIreOp8HqeCKKx)
 

x)	 npeACTBBJI6HH" YK888HHOrO ~Kn8 (B CM~Clle .n8Basuoro HKES onpe.n6Re
aaa I) B CJIYQa6 npHKoyronbH~X BHe,nHsrOHSJIbHbiX OJIOKOB y C(L.f) se 
cymecTByeT. 

xx)	 HenoMHHM, qTO B aTo~ cepHH paooT npHHflTs e~HHaH HYHepSL\HH Teopeu 
11 JIewa. 
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npe~CTaBneHH~ BH~a (2.1) Ha OCHOBe e~HHCTBeHHoro aAAHTHBHoro npe~cTaB
neHHH KBa3H~HarOHanDH~X 6nOKOB 

B..= (A. +/-.. _1:.)-.1 /'=.1'..1., ... /l7' a TaKJlte (2.3)
Li Lf.1 Lh-.f L( J" ,)) ; 

- 256 pa3nH4H~x MynDTHnnHKaTHBH~X waKTopH30BaHH~ (anre6paHQeCKHx), 
npe~cTaBneHHM BH~a (2.1) Ha OCHOBe cne~y~~Hx 4eT~pex paanH4HNX 
MynDTHnnHKaTHBH~X npe~cTaBneHHM ~nH KBa3H~HarOHanDH~ 6nOKOB 

~ (/ )-.1 ~ -.f ( / )'B.. = ri e;,	 . 8::: . n j31(I(~". ["J.I tíõ J 
A 

LL	 I(:.z ;> 
t '~ n " - ~ -J t"-.1

(3.. =	 . B::: . f7:t'._ .f (K'=.1..~)L:I.I t;;,J((:.l:A) -:-.». ....>177)it 

4,,, = ( !7. Lx).[4"m ==A;;.IJ· (!1. Â)-.f	 (2.4) _ 1(.=,1'./" _./ _ _./ 1(= UI ,[8ú ' =(,6.1 CK) . [BmffJ=Am+;J·V:Z j3K) /> 111-~ Ill-.l,) .. ';> L) r~e 
3neMeHT~ [c) i; fi).ft J H =Lfl f.A, t;-j - CTPYKTYPH~X nocaeaoaa-
TenDHOCTeM (1.10), (1.11) onpe~ene~ B (1.8)+(1.9) H ~nH HHX CnpaBeA
nHB~ YKa3aHH~e nOpH~KH YMHOEeHHH. 

AOKaaaTenDCTBO. CHBQana, HCXOAH H3 npeACTaBneHH~ 7+10, nOKa~eM 

cnpaBe~HHBOCTD 16-TH 4eT~peX-KBa3HBeKTopH~X npe~CT8BneHHM ~pH ycnoBHH 
ÊIJ<K(2.•;). fipH.ycnoBHHJÇ (1.10) H (LII), npoaaaeze aaa f n.J3 ; 

J " J" j	 ( ,:: JfJ 5c
Il c)t; n. c.,.,; n.J3, e~HHCTBeHH~M 06pa30M npeacza

,/f=u.l ,/f:J+./ ) =,I-" 
BHM~ B BH~e 

. {(	 7 )-.1 m { i _./;
l if:/	 ( . .i) .!Jf3j J /'.t: • ( nCx ) . n~ )nJ8 =	 J-.tt.i J-J;.1 n ~ I'::~ ,/f=.z ' 

'=;1-1.' rJ"J' (1~I; I"::t+:~ -- n~. (!l. c/'r~ (2.5) 
j 1	 ~~ ~~ , 

o {(	 Ifl ~ )-1/1 " Z s /I	 ~/.. ; J'~/	 fJ. c;.,. 'M=J;/~ > n/" /~,/ (nj~r· !JJ'j )n jH.	 !"-ff" v' • J3. = ?::.1.. f }-.L 

If=Jti !lêM·(!J~y1; j=(+.1~ nA· ({7;'jATf 
. (2.6) 

.;H=.L / ' I'Ic,L	 }:: tf.1 l-J 

TenepD, nO~CTaBHB (2.5) H (2.6) B npe~CTaBneHMH 7,8, nonyqaeUX) 

~ (m )-.1) m {[ 8•. · n. fiK . n.j31( ) /llttfCJ A1J /Ui/a 
ti K=-a.1 .K=JiJ J (2 7)

• J ~>	 •{ [ 6..·17f~]' ((T»:'. Aj.t ) ~Cll/L. .i ~J~/~17l 
-L J /..t K"'.I.. K-'.J,. )

El.=c/-'.· 

x)	 B ~anDHeltmeM ~nH COKpa~eHHH aanacaã 6y~eM nOnD30B8TDCH BMeCTO 8tJ' 
(2.7), (2.8) 0603HaQeHHHMH: 

f AiK] · ot_ - (J< -.6 BblpaJl[~HHe) B A/ -npeACTBBneHHH (2.7). 
'}K-1 L _./ J - ]	 [ j.t

HanpHMep, A~1. = ( nCK) .[ (l ~ '~j') 8H8JlOrHQHO BJ'~'!
K"... K-'.l	 (. J :1 - ( t - e B~p8EeHHe) B B. -npe~CTaBne~HH (2.~). HanpHMep, ~ 

~	 J L .. [ ~.. -.I .... j
6Jl = !Jc~· (nc.,{)· 8 0 0 • 

/(-'"l X:::J. 0101 

6 

... 

a	 -
LI {(~ i[( á~r: [ 1'(;;: '~j']) Ila f o [AU } /ltufo

J{=,;.. 1<-'0/. 

m <'- :> 

ri. c, ,[(!J. C1.)~./6..] . . e.~4t1 .f ~ úJ~ j1/.A.tiK=jf.f I(::jf.f JJ) } 

at A	 )-1 ~m" ] 
( n,CK . [n.CK'BJ.i lIt1.k B1.1 /)utfo

,;=,+1. K=Jtí;> ;> 

i ;' .. - J _ <:-,>A 

[ {)ex·{( f] C/(J .B
J

••] ). {8J.2 ',C/1.u ./~J'~/~Ill
.1 1 K-.),. K-<J. J	 .) r .:. . )a	 = ct~· :: JO (2.8) 

lj' f-' {	 [8.. '( nA)-.1]·nJ3: /lado {8.J...i /lucro
"K"'.I.. K=.t) , 

m J11 ~ -.1 <i==> 

[8.. 'nj3~J' (/2/.1(); s., ccl1d d~/~J~IJJ. 
U K=t f"	 } 

A TaKEe BMeCTO -np6~cTaBn6HH~ 9 H 10, Bocnonb30B8BWHCD (2.5), (2.6) H 
BBeA6HHblMH Bblwe 0603HaQeHHHMH (B COOTB6TCTBHH c TSOPSMOU 6 (6]), nony
Q8eM 

rA1.1 J IJu10	 ffBjJ ) /la/c?o 

-J LAt J ; ecae L~j~/~I7l, -1 8J,J" ~C;p(. .1~J':/~I1l, (2 9)a-, =~.·	 a.. = q,.. • 
'J z f8u /lUdtJ lJ c r/1.1,1 J /1ttcfo
 

Bu ~ ?c--"z.u.f e t,' ~J ~11l ; ( 1122) C-C/UL .f ~ /!f./'.5 /7l .
!
J.{anes CTpOl-U4 MHOllteCTBO BceB03MOJKHhlX npe,l4CT8BneHKM AnH 8>(.J" CHaQan8 
paCCM8TpHB8H Bce KOM6HHa~H B Kallt~OM H3 npe~CTaBneHH~ (2.7)~(2.9). 

~TaK, HMeey 

a. (.l.1)::= fi. r(Ilj .( , Azi.) ~ (AJ.i) A~z); (Au ) Al.l ) j (A.I.2.) A.t.z) j 
(2.10)

Li c	 l(Ao1/~)AJ.L)'; (A,,/).4j),)j (11,u;A .4.iZ.).f J)j(A.t.,z)fl.[ (811,8.tI )
 

o'J L ( B.tl ] f:31f)) (6.11) 8.a); (/3.2.J., 811)'; (8.2:1.) e.,».
 
8•.(.l..2» = ; (BI/)8.1:IJ) (BIJ..) 8.21); (B./..l.}8..l.2.); (2;0,11) 

(2.12)B-, (.2.9) =q.~~r (A~j)B.zI) (AJ11B~2.)) (IIJJ. J 81,1) ) (A.a) B.u ) ; 
~J .1.) t: L( B,c,I> Al1) (8.21) 11.12) (B.2.t; ..4.11); (8.4.1) /1./4) . 

, (2.13)a·· (.z.g) = a:'. \ (BJ1) A.1I» (8.1J) l1u)) (8.1.1> A.J../);. (8r.l J A.l.1..);
 
LJ ',l) /ri l ( /J.70I) 8,1); (lI.lI, 8i:l.) j (A.l.t~ 811) 1 (lI,v' J ea).
 

KaK BHAHY, B Ka~OM H3 MHoxeCTB (2.IO)~(2.13) OCTaeTCH (B COOTBeTCT
BHH c onpe~eJleHKeM I) ID1WD no 4eTblpe pa3nH4H~X npe~cTaBneHHH. B HTore 

.í' -.L 
nonyxaeu 16 paaJlH4H~X npa~cT8BneHHlt AnH 8==u... IT.e. 

(Ali) A.l1 ) j (AJ.í, A.z.t) j (Aj J ) A.I.I) j (A.ll,) fi",,,,); 
.. ..t 

&jJ' = q,..(	 (B.í1)B.zI)~ (811 ) 8.z.t); (BJJ,,8.1I)~ (8.11-, 8,J~;.
 
(A,Io) B~/» (Ali, B-u); (Aj"" lJ.z;)} (A,u, 8:l.z.),
 (2.14)
(BIIJA.2/); (8/1) Au.)'> (81..t.,A.lIJ; (BIJ.) A.u,) 7 ~!

7 
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;,. 

"" r A 1 fl1A8/t HMeeT BH,lt (2.3) H <. c,,] CJ() jX)/,K) fi,.<) t:iK K=-~ - onpenensas B 
(1.8) H (1.9). B HTore nOlIY~lIH 16 Hea8BHCHMUX e,ltHHCTBeHH~X W8KTopHao
B8HH~X (81Ire6p8HqeCKHx) npe,ltCTaBlIeHH~ (2.14) ,ltlIH 8~~~ H TeM C8M~M 
,ltOKBa81IH CnpaBe,ltlIHBOCTb nepBO~ qBCTH TeopeMU. ~OK8EeM Tenepb BTOpYD 
Q8CTb Teopeu~; H8Q8B ero c ,ltOK8S8TenbCTB8 Cnp8Be,ltnHBOCTH npo~eccoB (2.4). 

EcnH B p8BeHcTB8x (1.14) BocnonbaOB8TbCH [5J rp8HHqH~YH ycnoBHHMH- -.t. -.1 ~ 
f1mmAmf.L H tlõ = f.}j.L) a T8KJKe BhlnOnHHTb CBepTKH B COOTBeT-

CTBHH c MeTO,ltOu nonHO~ MaTeUaTHQeCKO~ HH,ltYK~HH. TO (c yqeTOU nOpR,ltKOB 

YUHOJKeHHH oneperopos I c) ê.; j,)j j "" (1.10) H (1.11» nonyqHN qeT~
pe p8anHqH~e npe):{CT8B1IeHHR ,ltlIH 8ú ' B BH,lte (2.4). 

S8UeQ8HHe 2. TIpeJK,lte qeM npO,ltOlIJKHTb ,ltOKaSaTenbcTBo TeopeM~. OTue

THU cne):{y~~ee. B p860T8X [5.6J npe,ltCT8BneHHH 7~IO .ztnH aneMeHToB-6noKoB-.L ~ 

fb== ([, (B ClIyq8e a8,lt8HHR ~l' B BH,lte a.zt.l{HTHBHO~ CK06KH (1.8» H8MH 
6unH H8aB8HhI Tpex-KB8aHBeKTopHhlMH (B OTnHqHe OT qeThlpeX~KBBaliBeKTopHüX. 

,lt8HH~X B onpe,lteneHHH I).' TIpH aTOM (K8K BH,ltHM) KBa3H,ltHarOHalIbH~e.M8TpH

~U -. tftU2-sU/tl--1( ~.) J 8 T8KEe HHJKHe TpeyronbHhltl - ( 11. J3-; li
It c~ ) H COOTBeTCTBeHHO sepxaerpyronsase - ( ;1CK li K=b'íf ,13: ) 

X"Jfl l(::t~1 K=t~/ 

M8TpH~h1 (,ltnH coxp8HeHHH 06mHOCTH TepMHHOnorHH) HaMH 6~nH HaaBaH~ KBB

SHBeKTop8MH (nH60 CTPYKTYPH~MH nOCne,ltOB8TenbHOCTRMH). MCXO,ltR Ha BBe
,l.teHH~X TaKKM 06p8aOM Qnpe,lteneHH~. np08HanHaHpyeu cne.ztY~mHe a8nHCH 
npe,ltCT8BlIeHH~ a.. (2.14) (HanpHMep,,ltnR ("'J.t 1 8,(,1) H (a.a.8.z/) 

- m } -.i 11) tJ [ _ '" '
 l !7.'p1( .f1. ! K ) ./ ~i~/~I11J [~'i' ·(It.A)-J 7·n j3K).1 ~/~l~ 1l7)

~ f(::l~1 K=Jf1 )'=(,1 .J ,t'=./fl , 

~i: l AJ-.1 " A • ===(I'rI)8.tI)== [- " A _j i (2.14) 
L 

{ [(lll( . o», .J ~'6/~l71j' B..·( nJl) JI1A
A 

.lJ./""/~1l1 ' 
,K ,L K-,L . ti K=.L K"'.L "J() - -01 - , 

~ _ í ~] [( / ir ~ .. .J.. 

Bii ·ncK · nCK '~j.J/ /~/7 nê .[nl]-J. .. 
- • j(::..L • K;.t, _ ( ) _ K=,L 'K K::..t.- J( ) J ~ L ) "'" a. {[ 

c A _1 J .' -t&.t B.z1 - . / ' /I 

li (,{J.!t<)' (lJJI(),) } {[ii."(!T.A)-.IZrf1Â:'i~1l.~J~j·• cr ,,' (2.14) 
t, K:=.,t .JZ;=.L JJ} ':J. 

/A JA_]
(nCK)·! !7CK,B .. .I~J'~/~1l7 

f{=J, x::.<. ';J 1" ,/(
B - " 2 14(I.t,/~/)- { [r- (A A)-J7{nJ~) 'J:.'J:. (. )R..· 11 fJ(.J' J3,(.f~ L -J - Ill. 

tI- J($J. K=.L) 

K8K BH,l.tHM. npsnc rasnenae 8ne»eHTOB-6nOKOB y.aTpHU~ (1I.h ,) 8,(,J B BH
.zte neBO~ H np8BO~ Q8CTe~ B (2.14) TeOpeTHqeCKHH (qHCneHHo) ):(8DT O,lt-

HH H Te !te aH8qeHHH. O,l.tH8KO. ecna npencrsaaeaae (Aü ) 8.ztJ B BH.zta 

npBBo~ q8CTH B (2.14)' y,ltOBneTBopReT WOpM81IbHO onpe,lteneHH~ I qeT~peX
KB8amJeKTopHoro npe,ltCTBBlIeHHR ,ltnH 8 == C-.f • TO npsnceasneaae B Bli,lte 

neBO~ q8CTH B (2.141 8TOUY onpe,lteneHH~ (B CTporOM cY~cne),Bo06me ro-

BopR,He COO~'13eTCTBYIOT, nOCKonbKY /' -KOMnOHeHThI OKaShlBaIOTCR,B CBOIO 

Oqepe,ltb.W8KTOPHSOB8HHhlMH. C TOqKH apeHHR BhlqHCneHH~ Ha SBM neBoe 

npe,ltCT8BneHHe B (2.14)' W8KTHQeCKH 03HaQanO 6~ ssnOMHHSHHe 13.13 nSMR
~ tr1 tr7J-.t (I "J-,L

TH SBM... B" EH,lte !ll!!!!-KB83HBeK'l'OpOB - [ 8ú' ,([1/1( 7 ,.ll/;6K) /2,.IK 

H ~(J.j3J( J. BMeCT~ qeTbIpeX-KB83HBeKTopOB - J §;••.( Il ~K 1-.1 If.». 
~ i... _.I J ... j l 1(::. Irr.r.; J I(::..HIU 

H 8..... (/J.h) ,) /J}3I(, AH8 nOrHQH8R JKe C}1TY a~H!,1 BO 3HHK aer npa 
"m

BHaJ1M36 npe,ltCT813neHHt1 (8'U1BJ.1 ) n BH~e (2.14) n (2.14) • 
TIO,lt06H~8 paccYJK,lt6HHH uo~o BblnonHHTb ~nR RI060ro Ma paa1IMQH~X npe):{CT8

Bneffi1~ (2.14). TIoaToMY ):(81IbWe M~ 6y.neM aH8nHaHpoB8Tb TonbKO QeTblpeX

KBaaHBeKTopH~e npe,ltCT8BneHHH B CMblcne Qnpe,lteneHMR I. 
YQHTblB8H QeTblpe npe~cTaBneHHH (2.4) ,ltnR ÊfKK B~p8JKeHHfl ,ltnRt 

HHJKHeTpeyronbH~x [ AJ .1 ) A.a. j 8.11) E3.J.Lj li sepxae rpeyr-onsasx
fAJ./ 

J 
/1,2). ; B.l/) Su] oneparopon (O,ltHOBpeMeHHO BBO,ltR coapeneaase 

0603HaQeHHR ,ltlIH npOHaBe,lteHH~ onepBTopOB K~K WYH~H~ OT HH,lteKCOB ; H 

J' B COOTBeTCTBHH c onpe,ltelIeHHeM I) aanHweM K8K 
. i . In

[(nCKr~ ~J i1iK{!J..f3x/.LJ '/7.'./1< ) R1 'Wi ,K=J. K;,L I{=/.+I K::J+I 
(.. . 

[ I2.êl( .BJi' (r7.AT~(!í.IJJ.!;J{) R,2,'Wj )K=,L K=i~1 K=j1fA -J m 111 itI m ~==> 
11- I [ nCI( • Bmm ,(f7.fl;)-f (f1.ft~:l:J· !7.h) R~' Wj 7

K={;'l K=i+/ I(=tfl /(:J<fl 

fi! A, t1J l1l -j l1J

[ ( f7.cI(T'. c: I1Pl( -(!7.,A)J: f! fiK ). RII·W.t 
1(=#1 x::tf/ /(=''''1 K=';f/ 

l .. . 
1\ A

[C(14</: ~i' ilJ3>!lflK)' (1711:)-1 Ri.' Wi ) (2.15) 
J(:::,l K:,:, 11'=,2. K=.t.) 

A 

R,2,'Wj 7{jj4t ,8,1 (:t.f<Fd.J3;}(J1~J: 
AjJ.,= 1\ .(111 '"'" 7ft -1 -j! .I -.i 4:=/>

R 'W'1 )3[ )J1~ 'Bml1l '(a!~)-l1j3K]' (jZP:) / 
1\ A

111 A -.1 _ 11 l .(I;A-r~ 
RI{ '»"i I 

K·':tf.l K=/tl 11'=,2. 
[(aClt) .BIlf/ll . J3x ,/7.fK] 1(=.1. ~ ) 

],tnR Bcex .i ~ i~ L" ~ 111. 

m .. -i t1I" / -J ~ i" } 
i 

K=tff K=Jfl K=J. "11 1(=,2, ) 
R~' W)( nCK) ·[flCX,(nCK)'O .f7j31( 

R.1· W.t)( fI.~y:[;l~ . li~ '&1 -(;j~Jl1 ~ 
K=t+1 Ir-AI ,t'&,z. I(-~ ~... 

rn 1\ A "li - t1l!J. "J~ R1 ·W3 )~í.{ == (!J1/~l~[If::J;/'f( ·KZ/.r .8ml'l1·(jJf .~ 
171 ,,-) 1/." m .. -j - 111 J' R.t 'Wf )( IJfl ) •[r-'J~/I( tiJ/~) .&17!/1J •ilflK ) 
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A Ai" [cn .. )-.J(nJo .1- JO ~][leI( . Ks:

i 

/K·	 K::/Ky. ~J. '!LJ3/( ? RJ.·~ ) 
i [( l Il )-.1 /" ~ (ri )-.17A	 f -(2.16)nc/C' nex· (let<. 8of1 ' _ fi,; J ~.~ ) 

. K::,t /C='.1..	 1(::.1.. K-'.l.)

8=	 Ai .. /"-1 di ~ m,,_.1 <:==->JJ. nCK • [( nC,K) . 17. c, .B6 111 • ( rt. }x) ~ ~.~ )1'=:1. K::.1.. /(:;JfJ K:::tf"/ 

" ~ 
A 

n~· [( l~c~Tl. ( !í.c~r~9n,Pl' r7..ftJ)' ~ ·Wf ;J<:::z. 1(:::1.	 t<':::',fff X:./rf 

AnH BC ex .i 50 / ~ / ~ 177. 

L )-.i[ J (./ .I' A](n_ CA' . !7cK ·	 n~I!8~j 'I1,A: ~.1'J )
J<-.t. K=.t, K:.l K:.l) 

t-" "l. J' ./0" - (17./ :./1
A = J C/2/,I(I' /!c~ '/JCA' ,8,,' K::ZA) -.I) &.~ ) 

'JJ l I- ./ IT! ~/I
( (1 CJ<I~ [/J4:' •cK '8;'/11 -(!Z Ar)1 -:>. Fj . V~) 

K:.t. K-',t K=./f.f K"<I;' ). ) 

(n/ )-.i[ JO (1fT "':./ l1f 

K=.LcK • 0[1c~·	 n. c,K) -. 8:/11 .({.!KJ· FJ.·~
"-ol. {(::..If/ {("J~I (2.17). . r7 ex .[(17~)-~( li )-J, ~ ./i AJ ~.Y.t 

lC=i+f I(:A{ K=,tc;. .~I {(::o/~t< ;> 

J\ " 

FJ'~ ,A.u = ~ fi. Cf(' [ ( !f4<)-~ ;7c; .~: .(Ii.AX:!. 
K=Uf K"J+/~.L K::.l) ~ A 

tr1 ~ di - ({fi A 7-J	 \ f;' ~ ,n. c,( .r(, o·eJ	 . fl CK ,11,,111' 17. AJ,J J
I:: ~~f li ~=jJ' K::.)~ K::Jf{ t\ Il 

F..t· Y+" )Jt/~ .[(;;'~~fCt<Y.t· ( ,.,Ç!/KT~ 8",m '{(C:JSt<J; 
A1lH BC6t :i	 '" o.:: ·.Lm-t. -J- • 

l ,. . 
G ,-g[(2Ctr~~i ·t!jK '{JJiT]'K1;J 

l" _ t" " A J 

t;..~ ,[/2~ '8,1 -(/!!K)-~(flfll<l'.l/!ft. 
A
 

~,= 1 !!l - (/7l" -,L J
/ 4 -.1 1\ ~ ~.~ ][~~/K '8nJ/!)' {J,fK)' ((l/x) 'lEi! J 

r(!J ,1)-1..... ", (/1'" -j j" F;'~L f.:f~1 .8"(11) !J!~' K-l.j'I() 'i fl.ft{( ).I 

~·i ) (2.18)[ Cri~x~ li, .r7}x .fi ~KJ' (fiJ3')-~ .. ..K'\l.. t<=.t J<=,f{ • ...-'Jo,In 

~.~ ] 
A •Q _ I u1 êt ,6; dAT~(j)<] ((tJ,~"t'-J 
~.~

[J?f(~ ·811116' *1A) K~P: "";1 _./
[ ( !f &r~ ~dI .ri ~~.,c'~ }J.~(&}K) j 

[D.t.t - 11fT,.. (fT1 -.1 '''J.(f7.4) ) A tf1 

~.~ )
l'=J~ 11: íIr" 1: f,,/ "li" 

'" . i	 ..IJVlfl Bcex ~ t ~J ~111. 

A TBKJlte B (2.15)+(2.18) e; li ÉImm onpeneneas B Bíl.n;e â1.J.= Gã-.J ; 
ãlTlm = A;;; . Tenep:&, ytlílTblBBH 0603HatleHílH npasax t1aCTstl B (2.15) 

+(2.18), nocTpoílM MHOJlteCTBa npe.n;cTaBJleHíltl .n;nH B(2.14). 
HanpílMep,UHOJlteCTBO MYJl:&TílnnílKaTílBHax t1eTblpeX-KBa3MBeKTopHblx npe.n;

CTaBneHíltl .n;JlH B = /: -.1 , cooTBeTcTBYIOlI(ílX nepBoMY npe.ao raane aan 
8t j· = ~.-.J.(A.J.J;J,4.t() B (2.14), nOpOJK.&BeTCH BceBOSUOlltHblUíl K0I46a

ii 
HaUMflMM M3 cne.n;yIO~x t1eThlpeX npe.n;cTaBneHMtl .n;nfl HMEHero (BepXHero) uaT
pMtlHblX TpeyrOJI:&HMKOB COOTBeTCTBeHHO 

Ri' Wt , ~'"V.t ) 

RJ,·W.i, ~·Y.z) 

fj'Yj )	 (2.19)BiJ' (A/I, 1,)== ~/	 Rj 'Wf~
 

Rlf'WJ) t-c.4U .I~J~l~l1lj
 fi' -VI( > ecaa J ~ i!::i~ 111. 

B MTore nOJlytlaeu weCTHB4uaTb cne.n;yIO~x paSnHtlHhlX np6.n;cTBBneHM~) 

(R.t·Wt/;·}i); (~·Wt) &'Y.z); (R.J·ttf)~'r;); (HiWfJfr;))' 

6. (A A) = ~-: i (R,t'Wj 1 &.~); (R.t'#tf) ,lj .t"J) (~.~) &'J:;); (~.~) 6'~); 
ti 11) 'J., l (IJ.!·W~) ,lj.~); (~·Wt) frY.t); (R.s'm) 5'~);(R3'W;)~'~); (2.20) 

(R.l{' Wi) ~·Vt); (J?y-"~) fj'~J; (RI{ 'W1) ;;.y;)~ (RIf'~) 6·~). 
AH8J10rHtlHO .nonyqàeu no mecTHB4USTb paanMtlH~X npeAcTaBneHMI AJlfl KaaAo
ro M3 .n;pyrMx 3J16U6HTOB reHepaTopa(2;14). B peaYJlbTaTe UHo.eCTBO npe.n;
cTBBneHHtl a (2.20) nononHHeTCfl cne.n;y~~HuH npe.n;cTaBneHHfluH, KOTopble 
BueCTe C (2.20) o6paaYDT no CYTH cMcTeMBTMtleCKM~ KBTBJlOr (Ta6nHUY) 
BCeBOSYOXHblX p8aJlMtlHhlX uYJlbTHnJlMKaTMBHüX t1eThlpeX-KBBaMBeKTopHhlX npeA
CTBBJIeHHll AJlH a= t-.J. •(R.J.· W.t ) ~.v.;); (R1·Wi},c;· V.t); (R~' Wt)~· ~) (R.t·~) f~); 

-1 (R.t·vY-f) fi'~») ( R.t'WJ~ F.d~); (~~'a-J) .s.~); (~.~) (;X)j 

Et(A.tJ)1J== Clt" (R,'WJ ) F.t:v.;); (R3' VIJ ) ft'~)~ (~3'W'.t] f;'Y;);(/(~'Wí) ;;.r;); (2.21) 
CR".ij'J) ft'Yt)j (~I('Jfs) FrY.t.) )(~"dI'J] I)'~)) (~f'~ {'f;). I)!

I 

~X~)O-T-M-e-TK-U-,--q-TO--B~K-8aA---OUnpe.n;cT8BneHHH (B Kpyrn~x Qxo6xax), BXOAfl~eu B 
UHoaeCTBO (2.20),H8 nepBoM U6CTe (AO aBnHTotl), B cOOTBeTcTBKH C on
pOAeJl8HHeU I, CTOflT HHaHeTp8yroJlbH~e UBTpHI4~ (aanpaaep , R 'Wt ) H 

COOTB8TCTB8HHO üB BTOpOU U8'CT8 (nocze aanHToit,) CTOHT BepxHeTpeyrollb-
Hlie .aTpHU~ (H8npH~ep, F.t. VJ ), MS KOTOp~X CKnB~Bae'tCH M8TpHU8 
8:: ~-j. TBRol ae DOpft,uOK saR.CH COXP8HH6TCft RMas H AIDi MHoa8CB 

npe.n;CT8BJI8HHA fi, reHépHPY8MIlDt JW6~M APyrBII B3 npeAC?T8BJI8HIII (2.14). 
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II I	 ... 

I 

·
R i ' Wj l ~ ' Vi )) (RjWj) ~'~);(Ri'~, ~'~);(RiWí)1·~); (Ri' ~) ~.~); a. rt) g.gJ; (R:'~' tY.t);(R>&) ~.~); 
-J (R;.·w1>,s·i )j ( R-" ·W.f) ~.i);(~·Wt)~':~4);(R.t'Wt)~.~~~ (2.21)) D. /J~J (R.t-~> f;.1tJ; ((·~)~·~))(f(:·;ij)tg)j(i·vi/r~)) (2 21)

WJ A B = -y.'	 A A - -. ... ~ - Ao Ao - - A", - - • 11
B.,(A.ti, IÍ,z1. ) = 1-Z' (R'yY- ;,Vl)'(R,W

j 
6.~))(KJ.W.t)r;·rjJ;(R.1·#j,J;.V;,,)j 2 

't 
L·i :J.t):tJ t CR;'W;) ~.~): (f3'~) ~'V:?~(I?{Wf)IiY2j(~~f1i)AoI-f'J!J)~ )1:1 J .J.;.J. ) J )	 _ A 

"" ~"( f,Jl..J	 (I</( W.t, fr Yl ) (R/(Wi) F,;.'Y.í)) a,«, ~.Yt); (fl(·1f.1) íJ;'~).(R,,'Wj) ~';.I)'; (R"WJ) 5·v.z)j (tl(·jf.l) 0'~) R·frYJ, J' t; .	 ~ I!	 t 
C~'Wi) i·i); (~.~) t,.V;); (t·~) l~)~ (R.t.~ )ttJ)

CRJ ' W.J) f.J. Vi) j ( Rj.Jt) !.t·Y,t) ~ (R:' Wt) Ij·YJ; (f:·ti~ f~); (2.21) \1. 
D ( ) ({i (RJ.'~' t;·t)) (~·~)lt) (~·fi) t.~;(~.;;) ;;.J)~ (2.21)12)

A" "A IA" )'(I(w'f.'IO· 3) 
jI. A 4.a ,4 li = -~	 (R,/,Wi) F.1.~)) (R.1.·WJ) &'P.t))tR~.~)fj.~ ~ }. »->: ! c.P'. 11 B zz: 1'.-' ""....1 A. ~ ~. A A - A A ~...d • 

f.J j,(,);u t { (R3'~j) ~.v.;)) (R}'Hj) s~J ~ (~J 'Uj) 6:~))(R~'~ f;l~}f/ .1.1.) ',),/) q,i.	 (R'W F.~)' (R...~ F .v.:)' (I<. .~ ft'YJ)JR.3 '~J;'~)){ 
A ~ "j) .L J.) .. A:.t J J c i : ~ / . (-.W, f:'~) (R,( W'i) r;.~)) (R,,'#i, 6.·1;)) (,f~·Wt) í).V;)' (R'I'i'YJ) ~.,.j). 

(R'I.Wi ) G,Vi)j tR'(.yt)fj'Y'.:-)j(R".#.t)';"YJ)) R" '.1).1 If.' 

'" ,,"" "''' (.t,~, i;·Y.t)) ««. Ii'~) (~·it~&·~)/(,q;·~, &.~); 
(( Wi ) ~.Y.f) j (R:·W.f

J 
i·v,t) (k~·Wt) h'~)) (R.f·WJ/~·rJ; (2.21)4) 

...... " '" 1\ ,. '" A A .... (R .... /I"').	 ~..(BiI/I.tI) = {~ (~.~)~.~). (~'~)6·~)~(~W~6·~)).rA'~~&.~)~ (2.21)13)(" .......
 

-.$ (K-.·W.J.) FrV.t);' (R':'W1, fj ·v~).> R.l·Wi) ,s.Yj); ~.W;.} &.~ ).
f3AIJ = t ""/\ A.A A.;\ A" ""/\ "'''''. ~A "'A.	 J L ( R.cW~ ) Fdi)) (R;L' w,,) ,lJ.~).) (Rj'W6) &.~)) (R;t·w.;)&·~))i./ u, ~J-) 'f,l ( (~'~J) ?~) (~.i·W;) F.;.t!;-)~ (R3'~' '1.~)~ ('l.~) ~.y~) { 

(i:J.:~) J.J~) j (~·W+,) fj"Y-I)'; (~·Wf/ ~.;;) (~'W'I{, /i.Ytt).

(R,(Wi)f-j·V.t) (~I('WJJ fj·Y..2-)Or,·I'I.I) ft·v.,h(RI(·t1j,&,~).
 

I(

(~'l~) &·4); (~.~) ~·i)) (fWt) f1.~); (i;. .~) 6'X,J;


(~~.~) ~.~)) (~.~,~.~)~ (~.~)~.~).;(~.~)~.~)~ (2.21)5) 
B..(81/11l~ = {!	 (~'~11'~)~ (~.~){~)~ (~'~)&fl})'(~'~{~~; (2.21)14)

-1. (R.1·W~) F.di),; (J!.t"W'J.}/5'Y.t)) ««. .s-.Y.t)) (RJ,·WJ.);;-Y.I)) 
8..(8'1 8.1.1) = 1.: - - ~.~. - - --. (- - ~'-'/- ~ -.-). ~J L { (~i' ~~) ?~)) (~j~) ?~)) (R,:.~) ~'1); (~.1.~) &.J~); 

tJ 'l L (Rl·W'3)I;·Vj))(~-W3,fi·Y'J)) IÚ'W'3)I)Jj))lA'J'~);:;_~) ((~'W'i) F.I'Yt); (RrW;) frY.t)j (~.('~J ~'~)j (~.~/i-~l.
(Rj'WI() ft·V.t)j (Rj'WI() h..~)) (i.t.m,,) ~.ií;)) (~.~) ~-0). 

';:. W1 ) ~ .fj) ~ (~.rlj , 0'Y,,) ~ (Ri·ítj) ,s.r.,); (t·i.t, 1;·Itt;
Ri. W~} t ·Vt); (Rí 'Wl J {i)j (1.1·W~) t~) (Rt·~) ~·i)) (2. 21 )6)	 -,i 4 . ~ A . A _ ~ ). 2.21

8..(8,J. /I ) -= ~.'	 (~.w.:~) fj'i-1)) (~.W.t) F.t·V<l) (ti'~) h'~)~ (~~' 6-Yf) ( )15)
B (8 ~ f~	 (R; ~r.", ~.~)~ (~.W.z) {~)) (~.~) {~)j(~'wJ.) ;;,1)) 1J ):JJ L (Rs·~,F.d~); (I<j"W3) 6·Y.t.),; (~.w~) ft·VJ)j(hW.3J!5·Ytt))

{
iJ /I)8~) __ -o i	 (~'~j) ~.V;)) (~.~) ~.~) (~'~3) 1·t) (~.~) {a~; (~.1' t) fj'Y1)) (t1'#~) Fj'Y:J; (íf{~) fj.~))(,t.~ ;:;'~).
 

(Rj'W+,) fi·t); (/?.iW",) ~.JI.t)) (((.1.~)f.j·Yj))(l(j'W'f) ,c;,.jj). A-;4 AA .A.A ... ~ ...1~ -. "'~)""
t (fl. j . W.t ) F;. .Y.s)) ( R.s.· W-,) fj .~)}. (Rr J4!J ff ·t) (R;·ift &'1;-)'
( tl ' WJ. } ~ ' ~ ) j (~it, ,5·e)~ (i/.1·tê)g·g)j(~·~)~·ft)) (2.21)7) -1 ~ . ~ - ... ,,! A} .. ) ~) 1\) 2 21 

a ..(8 4 )=fJ. (t.íJJ.)~'Y.l)(R.i"Vl".)trVJ.)j(~.1'~~)l.t.~)~/~.w.,t&'~);(. )16)'1J 1J.) ~ "y. -:-t.17.... ....). :f Ao A... ~"t· ~ ,,4 

. ~1 (~.~) ~.~) ~ (~.~) 1;.P;) ~ (t '~lL) ~.g)) (i.!.~) {iJ; " { (~i'!l3) ~.Y1 ). (Kr~) t:ry':) j. (RJ.' !>/'r~))(f~' l) 6{tt)j
~/Glz>6.zt)= ~. { (Rj~W3) ~:~) ~ (~.~) ~.~ j (~'J1!'. ~;}d) (~.~/ ~-;~)). (RJ'W/() F.rVJ) ) ('i./·ifl{) t.J .}).)) d~'~f)~'~)) (R.I'W~J 

11 

6·~) . 
~TaK, cpaBHHBaH	 npe~CTaBneHHH H3 nonyqeHHOrO B~we KaTanora (2.21)1)+(~~}fJ 111 ) ) (Ri'W+,) ~'rj)j (RJ'#/t) -1'Y.t)) a.;.~ i.i.t). 

( l. - .j..J ~ ~ ". <. A A - 'I) ~ (2 21)	 (2.21)16)' y68~~aeMcH, qTO HH O~HO H3 HHX He nOBTopHeTcH (nOCKOrrLKY
i . 1ft) fj.Y.t)) (Rj·WJ)	 {.g)j (t·rij) r;.f;))' (l.r fij) t.g')) • 8) 

-;;- h A' Á.-'	 ~, .,.4 - • _ ~ Ao T,..4 3TH npe~CTaBneHHH nonyqeHH H3 pa3nHqHHX npe~CTaBneHH~ B (2.14)), qTO
-J (J<1'}Y.t) ,s.í?;); (I?.I'~) ~ '1;); (<<.t'~.> i;.jij) (l(l·#!.l.) ~.r;j; 

• ...!.~....." "" ~ -d,.,t. -:J ~A ....d-" f...--J~,'(8/.t) 8.2:1.) = ~~ {	 (t.C W4 ) 6'~)) Cfi.·WJ} ;;; ,vJ) ~ (R.1·~) li ·Kt)) (R.f·W
J 

) Ji:.J'lJ)' H ~OKa3~BaeT BTopym qaCTb TeOpeMH. TeopeM8 80KaaBHá. 
;j	 ~ A, A A. ~ A .4 ~ ./ ~ ~ ..i! .-.l .~ ~ A.:<I 

I
( I(i' W/(l fd/.t)) (RJ' ·W.y) ~. V.t) .> ( I(.rw;,-, ;;.y;); (I(j ';rl( / ;:;" .Y.t). SaUeqaHHe 3. Kax~oe npe~cTaBneHHe D3 UHoxeCTBa llpe~cTaBneHH~ ~nH 

, (j =q; -.í, nonyqeHHHX B TeopeMe 8, HBnHeTCH e;l(HHUTBeHH~U H no CYTH ~aeT 
(R.i'Wi ) ~~).; (,fJ W; J ~ . r; )) (RJ · W./ ) ~. ~) ; (R1 · WJ, 1;.;;) (2. 21) 9) I cnoc06 (148TO}.t) 06palUeHHH te (1:1) • M3BeCTHHe HaM npe~cTaBneln1H, Ha

B.. (A1,}B,u) = ~/ (R.l·WJ) ~~).(R.t'Wi)~'~)~ (RJ.,WJ) ~.~~ (R.t·WtJ~·~)'; I npHuep llonyqeHH~e paHee B pa60Tax [1t4,7,S] npHHa~ne~T Ta6nHue (Ka
I-J	 (R3'WJ)~V:J) (R3·W.i'~..f1) (Rj·W.J) 1i'0~(R3'~)~_'~j Tanory) npe~cTaBneHH~ (2.21)1)+(2.21)16). ilpH H~eHTHWHKaUHH H3BeCT

(RI/'W'-') F.t.V,t) {Rl('ltJ} !.l·t)j (1('1"#1) 13·J!.t)) (/?I('f1'J, ~ .tj). d
 
~ 0\ 4 ...", Ao ... A Ai 4	 

HHX y~e MeTO~OB c l4eTO~a14H (npe~cTaBneHHHuH) Ta6nHU~ (2.21)1)~ 
( Ri..;t ) F;.y.i) ~ Us·#.t} .s .v.;)j (Rj ·l4'1.J J;.f.J) j (Rj'lfi) ;;.g),; (2.21 )10) ,i +(2.22)16) cne~yeT nOUHHTb, QTO OHH nonyqeHH B npe~llono~eHHK OTnHqHH

.- " ~ :1 '" '" ""J\ 

8 ('11 B)- rt-J · (R.1'Wi)!t·~);(R.J.·YI~}~.~))(R~·Ws/l;·~);(R.:·#.t,{&)~ OT HynH rnaBHNX yrnoBMX KBa3HHHHOpOB H KBa~paTHOCTH Bcex no~uaTpHU
 

tj' !lí}:u - t ( ( Rdfl 1 S,Yj)) (/{3·W.t) ~·v.rl; (R3 ·/lY.tJ ..-t~.> (RJ ·If.l/ J;.t~ 
.t 

MaTpHU~ {, (J j) • IlpK npOBepKe KaJlt~OrO H3 llpe~CTaBneHH~ K8Tanora
 
(({~'Wi) ft'Í~) {P./{wJ} F;·V,;)j(!?v·i'Yf) fj.yj)j (R,,·M!.J)t·Y.f)· :)
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(2.21)I)+(2.21)16)' MCXO,nH VIS a·r! x: E =(;·8 ..!. CJIe,nyeT T8KJKe ytrnThlB8TI> 

tIeTblpe paana snux npe.n.cT8BJIeHMH (2.4) ,nJIH 8l / M p8BeHCT'B8 (1.14). 
88MetI8HM8 4. Oc06h1~ HHTepec BhJShlB8~T illecTHa,n~aTI> p83JIHtIHhlX tIeThJpeX

-KB83HBeKTopHhIX npe.n.cT8BJIeHM" (2.14) one paropa a := c:', OCHOB8HHble 

H8 BKJIKJtIeHHH lJK8K ueaoro" KBaSH.n.MarOH8Jl:DHhIX 6JIOKOB [BiJ B Bhlp8JKS

Hk1H }.I.JIH a" • B tI8CTHOCTM, npe,ncT8BJl6HMH (2.14) 6Yll.Y1' I.1rp8TI> 60JII>
tJ 

mYKJ pOJII> npM nOJIytI6HHH M MCnOJIL30S8HHH pesYJII>T8TOB 06p8THhlX reopeM. 06

CYE,neHMKJ aToro Bonpoc8 nOCBH~eH cJIe}.l.YKJ~MA n8parp8~ B aTO~ CT8TI>e. 

3.	 06paTHhl8 TeopeMhI I.1 MHOJK6CTBO 8JIre6pSMtIeCKHX npellCT8BJICHMLi! KB8SM

TpexARsroH8n:&HhIx oneE8TopoS (M8TpHg). B CJIYtI88 Bcex OTJlRQHhlX OT 

H~JIH rJI8BHhlX yrJIOBblX KB83MMHHOpOB. 

K8K YKBSbLB8JIOCõ YlKe BblliIe B S814etI8HI.1M I, BceBOSMOJltHhl6 npe,ncT8BJIC
H11H KD8SHTpeX,lI.H8rOH8 JlJJ HbI X M8'r pM'I~ C(.i. i) ae MorYT orp8lU'PiMBaTócH JIl1W:& 

MHOlKeCTB8MH W8KTOpH30B8HHblX npe}.l.CTBBJleHM~, reHepBTop8MH KOTOpblX HBJIH

IOTCR ,nB8 npe.n.cTBBJleHMH 5' (5) I.1 7'(7), OCHOB8HHble H8 (H8S8BVlCMMHX?) no

CJI8,noBBTeiIõHocTflX I J1 j H [6-] COOTB8TCTB6HHO. Ms .n.8JlõHe~WeI'O CTaHeT 

HCHO, tITO COXpBH6HHe CBR3M Me)ltm' nOCJIe.n.OB8TeJIõHOCTHMM [;1} VI {6-j 
B BM,ne a.n;,nHTiiBHO" cK06KH 8t."{ = tt/f [AúJ+CÍ(:J-~.j~..f n03I.lOJIH8T no
CrpOVlTI> 60JIee wHpoKoe MHOJKeCTBO p8SJIl1qH~ np6.n.cT8BJIeHMA (8JIre6p8HtIe

CRoro TMn8) AnH l= 8-1 
• UPl1 aTOM 6y,neT nOK838HO, QTO npellCT8BJIeHHH 

5'(5) H 7'(7) RBJIAKJTCH 3JI8M6HT8Ml1 aToro (6oJIee wMpoKoro)MHolKecTB8 

npe,n,cT8BJleHl1A. KpOMe Toro, B npHJlOJK8HHHX (U8npl1Mep,[9,l.O]) 6h1D86T 11S
BeCTeH se C(Ii) t 8 H806opOT 6-= (;-.f • VI npa aTOM B03HiiKa8T H606xo

,nMMOCTõ peweHHH xax 6h1 O()P8THO~ 38,ltatIM, T.6. 110~CR8 (t;=IT
J 

• Ilepeuac

neHH~e B~we np811CT8BJ18HMR, Boo6~e rOtlOpH, pewalOT aTY sa.n;8~Y. 0.n.H8KO H8 
HeI\OTOphl8 oc06eHHOCTH nepeq~CJl6HHblX Bblwe PS3YJII>T8TOD npH aTOM CJleJJ.YST 

06paTl1TI> OC0606 BHHMBHHe. WT8K, cnp8Be.n.JIl1BD en8JJ.YKJmafl 

TeopeM8 9. nYCTE> 6JI04Hbln one par op 8> =//~'i// MM6eT BH,lJ. (2.I)-t(2.2) 
T.e. 

a - R.' , WJ' ) ecna .f I:J'~ ('::171 ) 
(3;1),/ - [ V ' 'Jt:./'J76'	 ;'.J eCJlH .I ~ l I: J - ,) 

H 
Heoco6eHHble 

r,ne Bce onepaTopbl (MaTpl1~hI) [VI() RX1f".r) «!K: - KBa,np8THbl8 

okl. [[( R. -W.) = a.. = ( ;;. -Y:jl}r= () I m 
l	 t l j/..~ (3.2)tI	 :> 

m'l60 6JIOqHbI~ onepaTop B =//8
tj
..// npellCTBBneH O,nH~M l13 cnOCOÔOB 

i 
..- v'8.. ' rJ.J3j ) .L ~ if: /~11l ) nc,.,.,-tJ.. :I:l:J'~/~I7l) 

li l=JIJ __	 /,<;J~.1 JJ'fi	 = J ...{	 E1>.. - J,.. a '. (3.3)
~. 8,.' n.fi; ) i ~ / ~i~ m ; lJ { n.c/, . ~j') .t' ~ L ~ ~ l1l ~ 

.. /.l 7==U.1 /,"'LI.1 

11 1 . 

t	 / 

a., .n.J37 J .t'I:J~/~IJJ) fn ~ .B .. ) ;/ ~i~/~177 )
L~ J=H.f	 ,/'=/+J ~Ja	= J - fb- J A 

t.j' { n c/' . 8,. ) .t':!: /:!:i~!fl) /.j'- 8/i' n J) ) .i' ~ t.'~/.~ /J7 zee (3.4)
,/f=t+i J.J	 j=l. ..j) <t' 

KBa.n;paTHhle KBaaM.n;HBrOHaJII>Hhl8 (BOSMo~HO,pa3nl1qHhlX PBSM~HocTea) onepB-I' TOpbl f3>a flBJlHKJTCfl Heoc06eHHhlMH, T.e. [1t.t8u .=lO} K=1' • TOr,1\B one-t 
-} J P8TOp~ o6paTHhltt K a , T. e. E1-~ t . HBJlHeTCH KBBSl1Tp8X,1U-1BrOHanI>HhlM BH
.~ .n;a (j;(.I.i) , .n;nfl aneueHTOB-6nOKOB (~..f; 1-/..) ~').E;.jL'==: KOTOpO

ro	 l1.MeIOT aecrn I l1 lI(.n;BB) pBSJIHtIHhlX HepeKyppeHTHblx npe.n;CT8BJIeHl1H: 

10. llpeAcTBBneHl1fl 9'(9) 

-1'	 oir
 A 

~,.	 = [~./ -~i:j '~:tC:'.1 '~:..tl - (jÚ.l·-';;"j ~ ~~/~~.)) ,'= m /Tl-j .. ' .1" 
•	 " » ~ ) 

PIT1+.i = o; 8m -lj = o , (3.5) 
A - -.f-.i 

{ ~. = (-]3) l ~~. - 8ih ·~:Jt~.1. '~:.:JI.} ) 
~,= (8ú·-8lt·-..f"E(~.I~"'.I.·8L'-.JiJ--';(-c.:) J /=I!J)m-j) ...~~. 

~H60 aKBHBBneHTHble eMY HepeKyppeHTHble npe.n;cTBBneHHH 

llpe.n;cTBBJIeHHR 11' (11) llpeAcTBBneHl1H 12' (12) 
-r A...) _ A-1 oi	 Y'

[C/-" ==- ~t' -J;..t;, - (JÚ-j'~+..f -~:'.I..~+), ~.:::::: [8.~-!..j3/~J- (AÚi/~.L=~".I·~'t--.I)) 
L ((

i =... 177} ...) :I j .Pm+..f= o; 2/fl1.f==1J, 1.'= 11l) . .. ).t'; .P/l7fJ=~· 2/ ti)
f)f.f::: 

~,:= (-A.)·[lf..f-.f}·ê;].) {2i==r:A·)·[tr.l-A'·~] aa« 
-.I. ~ v	 A -.L A _j

~.= [8ú , -~..~.] (-~.) u.l/a 2/:= -[~"'J-..ft':Pi] ''fl''~i'' (3.6) 
[ -.f v - V -..f, . -.I oi 

_Pi = - ~i' ·S·{Et....f-~··~J.) t:=~ .. ).t, fi = [a/L' -A··~,]·(-~,).) L~~ ....)~, 

lIO
• llpeAcr8BJIeHHH 13'(13) 

~/ = [~t·-BÚ;'.I·~f~~jA~.Ii]:.I(fi··~·=J}·?))/:::~.t.) r:

{
 
o •• )
 

P.I = o; 2.f =o " 
2:== [B,." -1iJ. . ' a-i.o" ]-!(-c."":)	 (3 7) .. t'Jt-.I. (-:fi ~,,' Vtt-J 1.)	 • 

~, = f 'p,.). [8t~l-.J- ~~i ·B(~-!.Bú;.f]-; /=.t
7 

3»> , '.) 111.
 

~H60 3KBMBBneHTHhle eMY HepeKyppeHTHble npe.n;CTBBJIeHMH
 

llpeACTBBJIeHHfl 14( (14)	 llpeAcTBBneHMH 15'(15) 

s. = [~:.I-A~J·J;~.lJ-{fi·'~·:J}·~-')) t=[I{~-!-2út'C;JJ-(fl.·~.=1j'{.J... 
i=. 1 7 .t ... ·· ' ... di; 2J = o .P..L = (}) i:=::. .1,1 111' z. =(J'.e _,IJ

)	 , »<>:» ) ~ ... '.:1- IV) 

~. = [8i_:~_.1. -.Â- ~]. (-C;":)} (êi=[4~~ -~ ..~:] (-c;) ti4úÍ.3.8) 
-..f " - -..f ~ r - v - -1~ = (-J3L-) . [ ~:.ft"-.t -fi' :t:.] UI/L/, 2,' - - ~~t:.L·~· 'L~' ~. 'q.J } 

01 -1' -j	 -J v •f~. = -[E;, -A'A] .~. ·8,:../,....f) /=.l... s, ... );fI; ~'==(-A.)[Bi·-.Jl-;{-~··~J) t=.tr ..J 111) 

rAe .Y8Tpl11.1hl [c~) lI( ; jK. ) fI( ]K~ - onpelleneHhI B BH,1\e 
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'1
 

a Q -.f v -.1-.1 a -j A -~-.I 
KK-.1· (]>t<-.lK-l = C,o(':::: -fj.,( .tf;,-;j .i:< ~ 1:-.JK-l'8K-.J. /( ::::}31<== -(tK'~K 'Jth-.J) (3.9)


{ -1. ~ -.1-.1 ·i (' n -..f) -./

Ô>K-.1K . f3>KI<. .:::: c, == - 'f,l('-.t A/r' 21( ; BIK ·81(1:-1 = jl< =::- - Ij(' 'ifK-J :AK ) x::::.tr"~ di;1

llPH aTaM ~nH nocne~OBaTenbHOCTeM t BK K ) .AK+.1 ) r.:i:r-.c] - HMelOT
 
MeCTO npOIJ;eCCbI
 

-1) JI-.t( o-~l

Aft'+.i ::::- E,( - (~·~K-.i :/LK' Z;('h /).A~ :=: 0 ) )(~.i~.z~ ... ~ m~ "j 
fiK-J = Ex - (iK+/ ' tt;:J· tir-:(P..,-IfCZ;-');. cT/7/-;./::-Em » A"= /7l-.Í~ '''" 1 (3.10){ 
8 KK (j,K--'L-

J 
A
LK·f:j + l.(/-:.;(-.1 - E K

]-..1 K=.f~.t) '''; /77. 

J 

= . ) 

AOKaS8TenbCTBO HaqHeM c YCTaHOBneHHH COOTBeTCTBHH Me~~y npe~CTaBneHH


HMH (3.3)t- (3.4) H (3.1) npH ycnoBHHx (3.2), qTO nOSBonHT HaM B ~anb


He~weM orp8HHqHTbCH ~OKasaTenbCTEOM TeopeMbI nHillb ~nH npe~CTaBJleHH~
 

(3.3) H (3.4). MT8K, K8K HeTpY~Ho npoEepHTb, ecnH EblnonHH~TCH ycnoBHfl
 
(3.2), TO npe~CTaBneHHe BH~8 (3.1) (c yqeTOM nopH~Koil YMHo~eHHfl one

paTopoB (1.10), (1.11)) oT06p8~aeTcH e~HHCTileHHblM 06p8S0M H8 qeTblpe
 

nPfe~TaEneHHH E~Aa (3.3) t (~.4). A HM[6HHO' i V" • v-

ai' I W;.--r w.,.=. n (w.'1-f~'J-.l'==j9] ,/~,~ [R..R~'h n (f(/R.-f_.J=C,4lj}9.. i~iJ8- c J'::"J~.i ; _ i J /,:::J~I .I /' " JJ) 

(j'- B.. .br~ v.J' = li. (1,[,_: ~ K z:.Â )) , ~ .': ~j' - [f -f~-b li (1;,-1 I -~ ê;,)l.ti. t ~J"( 3 •II ) 
li ,=1+..1 ~ f J .) 0,/) 'J ,.M:::lf.1.1 /' '/·1 -o> ) 

V- l .. 
8 .. .rw.-!W =r7(w.--!~ ::::6)7 [-.J A / --' _ v \7 v .~.'L' 

Q _ LL LI c J' '=Jft f 'f:/J} '-1) J-t) ~.. ~. = f./. {f., :~-.T§#f).J-&.) J-'~(3 12)
11-' D ~-"J~.l.. J.J •/. 

{ 
_.I J _ A a. = _.J.I A11 

J [~'& .sx: f7(1j,_/&-i:c...j]8.o; i~j; lj' {E3ú, IV;· .r;.::::!Z (Y..'J~.t.Ye.={j7.)J /~/~
,IIf: t+/ r: ,;' J./ J:;;It.l ,; J~ ~
 

r,1.l,6 [ "v' ( 3 •I 3)
 
" BKK :::=:: F;'YKJ = B,f'K = [8KK = !<J('''vVxJ) K=.L),l~···) 177. 

B ~pe,1.l,CTaEneHHHX (3~II) Id (3.12) KBaSM){HarOHanbHhle oneparops t Bt(1( M 
BJ(J(] (E COOTBeTCTBHH c (3.13)) flBnHIOTCR paanHqHblMH npe~cTaBneHHHWl 

~mI O~HH:X.)1 T6X JKe" oneparopos dt"a.j (8/(1() • TIoSTOMY, nO~CTaBHB f];t(1( 
EMeCTo 8KK 11 BKK E (3.11) H (3.12), nonyqaeu npe~CTaEJleH.HH 
(3.3) H (3.4). 

SaMeqaHHe 5. TIpo~enaHRNn El»We ~opM8nbHl»~ nepexo~ OT qeTblpeX 

KB8SHB6KTOpHblX (B COOTBeTCTBHH c onpe~eneHHeM I) npe~cTaBneHH~ BH~a
 

(3.1) K TpOX-KB8SHE6RTOpHblM (B COOTBeTCTBHH c (5,6J H S8MeqaHHeM 2
 
HacTOHme~ pa6oTbI) e~e p8a y66~aeT B cnpaBe~nHBocTH BBe~HHo" TepMH
 IHOnOrHM. A HMeHHo, K8K CnGAJeT MS (3.11) H (3.12), npe){CTaBneHHfl
 
(3.3).H (3.4) ~ehcTEHTenbHo CTpOHTCfl Ha Tpex nocne~OBaTenbHOCTflX KBa
SHB6KTopo:á fBii ) U~·-~~.)u(~.-~v;.)J) [(Rc"R./); (~··I5-.I)d ~j}.
 

~TaK, ,1.I,8nbWe orpaHH~MCH 11Hillb paCCMOTpe~eM npe~CTaBneHH~ BH~8 I
(3.3) H (3.4) npH ~OKaaaTenbCTBe (3.5)~(3.IO). KaK cneAJeT IdS (3.3) H 
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(3.4) (npa [C'Úi (!3t(I() 4- o j ,(=; ), MaT PHUl» f!x )s; ) !t< {i. j3f( j 
onpe~eIDIIOTCH xepes ~HarOHanbHble f 81<K J ,Ha~~HarOHanbHl»e ~ 8KKfi ] H 
nO,lUtHarOH8nbHble { Bt<-.iK] MaTpHUbI oneparope ~ B BH~e neBhIX q8CTeU 
B paBeHcTEax (3.9). OnepaTopl»,06paTHl»e K a (3.3) H (3.4) (B COOTEeT
CTBHH c TeopeMo~ 7 [6]))HEnflIOTcR KEasHTpe~HaroHanbHblMH. TIpH aTaM 3ne
MeHTbI-6nOKH nonyqaeM~ KBaSHTpex~arOHanbHl»X onepaTopOB (MaTpHIJ;) MorYT 
6b1Tb aanHCSHbI nHillb ~DYUH paSnHqHblMW cnoc06aMH (B EH~e (3.5) H (3.7), 
T.~o B EH~e npe~cTaBneHH« 9'(9) H 13' (13)), ecnKX) Bocnonb30B8TbCH 
(2.48) H (2.49) (c yqOTOM (2.46) H (2.52)) E [6], a T8KEe paBeHCTB 
r A v -.t .... ~i -.t --- }
 
~ c" = qiC,(t?f-:J. ) ex::;' ~K-.J·Ct< 'C/-( ti. éJ,t( ·81<1< -::: BKK ). ,llanee nponepaa cnpasan
n~EOCTb npaBl»X qaCTe« (3.9). ,llnH aToro nOKa~eu, qTO npH IdX BblnonHeHHH 
paEeRCTBa B (3.5) H (3.7) oO'pa~alOTcR B To~eCTBa • Ha caMOM ~ene 

a.=[E-I3.'ê,.}-~8-j_(/·P._ .v )_íi._ .-..t -.I .-,/ -,/-..1't .r:.r, Ú· 0/.+/ '''.f - ~:'.f ~+.v - LE; (l) ~::/).A.:' /;;;·1. ')'ef; ']'8. .:1'_I 

L ,-.I .tI 

- [(~~.f ·ft:)-tf;.-~t-.I=(~;".f'J.;~)·~-0IJ.:='f:"~"I"~;--t;.j·-fJ.:-'-r [í(E.-rj; )17.t?== 
Li ,t (-/ 'J ~' 

~ &;'-:.t·fÃt+/tíj·-:L~~]-!!4:,./'cf;,~-{';'~'1' !?t;'-~:.-,)J'~' ==
 
- [tTc:.1 +(';·-(f.l.)j ~. == ~..) ;'4;1 J't:e.f ./ é ~o~?/l.
 

'Z (A) [. -..f ]-.f A) r ir»:
/ = ~.. ~;. -~i:'-' A:.-,,=:,- ·~~.Ii =~. ·LEi-..A·fi· .~i' = 

= « '~~~'~:'~-"[é;. -(li-'~;'J:1~1 (~. '1;'--)' tf;;;J~.r~~.r == 
==- (z....~.-..t). [-4..,/ti;":I-{.J~./[-1+./+tf;~-E;}t:E ~.) jl4..$ lu)' l' ~ /~/77. 

P. = [8 .. -B.. ·8.-~ -8. .}~.f(_é) - [ . AJ-.r -.:I v 
t It 1(-.1 t-.ft-;f di ,t' - .s. -A, Ao .~j' (-~) == 

= [~·-{~··~~.f):4·-1.{~''1-/)-cí;'':.(J·8ú~~(-c;.);= 

~ 0-.1'[Aú/+tfc'-.J. -t;]-.:f[AA/f-tft"-;1-E..·J/tf,:-:tit;~.)E.f}),j'/J/lla-r .t~ /Ull. 

AH8nOrHQHO TOMY, KaK nocTynHnH Bl»ille, npOBapHIOTCfl npaBl»e qaCTH (3.9) 
11 ~nH npe~cTaBneHHH 13'(13). HaM OCTanOCb nORaaaTb nHWb cnpaBe~nH
EOCTb npe~cTaEneHHM rr (11),12' (12) H 14' (14),15' (15). ,llnfl aroro 
BocnonbsyewcH cn6~YIO~HM pesynbTaTOM. 

JIewB 6. llYCTb KBaaId~HarOHanbHble C5nOKH-MaTpHUl» f B/(X]K:; 

oneparopa fi> (aanaauoro B BH.~e npe~CTa13neHH~ (3.1) nHO:o (3.3)-t(3.4)) 
ae El»pO~~eRbI, r ,e , [/ti (B,I('I()::/::O}K~ • nYCTb TaKE6 O'l'nHqHbI OT 
HynH Ece rnaEHble yrnoBHe KEBSHMHHOpbl onep8Topa a . Tor~a onepaTopbl 
(MaTpH~b1) [BK/< - 8t<K~.J. .8;:1<-1' 8/{-;J{( ] H [811'11 -811'11'+..1 '8;~X-li ·131r'~..IKJ . 
He EHpOX8eHbI H HMelOT MeCTO cn~~YIDm~e npa~CT8BneHHH H paBeHCTBa 
x) . 

npH ,1.I,OKBsaT6nbcTBe aTaM TeopeMbI (B HaCTORmaU pa60Te) MbI He npHBoÀKM 
TeXH~HY Dcero ~OKasaTenbCTBa, a OrpaHHqHBaeUCfl nHillb OCHOBHblMH MOMeH
TaUH C yqeTOM Teopeu~ 7 (6). 
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! 

c (3.9)), HanpMMeR, 

Ix jK = [(~·fjl(=:):A/(ZIl'·tj,;-')I tf;~ = (4·-AKfj).~~1) 
v ~ -.I /--.1[1 -.L -.I -.117 4..-.I/--..t(E.;J) 11

cx'C/( = 1t< '1.1/('-.1' l~'~,(:J)-A;( -(tK '111' ')) "iK= rK 'l1tr-.l· ,c- 1(+1 'n', 

OTKy~a cnenye T, qTO B 06~eM cnyxae j K . fil( =f ~. C; • EcnH 6b1 na
/' -.I 0'1 v ~ 

xe ( EI< -.J1j{fl) KOMMYTHpoBan c (.fít-:1 , TO paBeHCTBO j3K:.Itr.;:::' Clt' 'CK 

6blno ou B03MOJKHO T01IóKO npa ycnoBMH r;K~./·(EK-.A/Oi)== E;r • B COOT
BeTCTBM1l1 CO CK8S8HHhIM Bhlllie B H8CTOHmeM 3aMeqaHHH, neBhle npe~cT8BneHHH 

-.I ]-J [ -L r:oneparopoa [ BKK- 8KK-J . EBK-..J.K-i 8K-.1K H 8J(,( - 8 Kk"-f..f ·8,rfIK-II' 8..+'f/1\"' B 

(3.14) ~ettcTBHTenbHo flBnfllOTCfl g8anMtfriblMM. Ilpa 3TOM, K8K neTPY:ZUIO BH
ne rs , one.e.aTop~ (jf'j~) H {jx;/-;) npeac rasnaor cocoa npcaaae -
AeHHfl ( BKK,-:J' BNj{ ) M (Bt<-./K· 8,(('-.1) IHOpMMpOB8HHblX" 3116

U6HTOB-<J110HOB oneparopa ~ P;= d/ttJ (811'1). B " ~ 8 rasxe 
(BxréoJ'~-./K) M (8x:iK·8a -./) onepsrope íi= l3·dúz.j'(BK; ). 

nalIee, BOCnOlIbaOB8BlliMCb neMMo~ 6, 38M6qaHH6M 5 H npaBhlMHqaCTflMHB 
(3.9), nOKaJlteM cnpaBe,n;nMBocTb npeACT8B1I8HMtt lI' (11), 12' (12) ~ 
14' (14), 15'(15). nllfl aToro ,n;OCT8TOqHO AOKaaaTb cnp8Be,n;nHBOCTb cne~yfO

lI.\HX paBeHCTB 
" -.1 v v ~ -.1 . j( fx-jK+/ '-'Kff) = Ex- 2Kff ·CKH ·8..rK; (Et{-CI( 'C,(') = 0r- -81(1(}i,K . 2/(} 

~ -1 ~ - v -.1 (3.17)1\

( f K - jJK:}K) = E~ -4 ·c.x ' 8tr'K; (EI( - cK,(/ · CK~J = 0.- - 8A'K j3,m -.13m . 
npH AOKaa8TenbCTBe neMM~ 6 u~ y~e waKTHQeCKH nonYQalIM p8B8HCTB8 

(Ex -}K+I !XfIT!:: ».; 'fK' BI(,( j (r; -~'é;)-~ 8,t1K 'cfj-.l .tjl( j
~ -.1 . ~ v -.I } - (3.18)(e,-lf('J/t) = q-1(-f~K' fJ/(,() ( f,( - C~fl <r~/) = 8KJ.' A"'f/ f.,< . 

BOCnOlIb30BBBWHCp Tenepb (3.9)9 AlIfl npaB~X Q8CT8U B (3.17) T8x*e nony
qHM COOTBeTcTBy~mHe npaB~e qaCTH B (3.18). HanpHMep, ,n;lIfl 

fI<0- 8K,( j3~f/ '.1{-f.1 nonyqaeM 

fI( - Ex/( iKfl'4-f.l = EI( -8K'/( .[-(2Kf/ rj",;"/j ·r;;..--f (PAW 'j;-')j t;r =

=EX I- 8;rk . fEl( -q:~-..I]1..f':=:: 8KJ.'·[8K:/ f.,f'-.If- E:r -tf;-;I/ t lf' == 
=BKX [Am +q-If-..l-EK fIK -~-:.I]tJK = 8/K Alol' 'tI( , 

~TO BMeCTe C (3.18)4) AOH83HBaeT cnpaBe,n;nKBOCTb (3.17)4). AHanOrHqHO 
~OKB3~BaeTCfl cnpaBe~nHBocTD OCT8nbH~X paBeHCTB B (3.17). nBnes, BOC
nonóaOBaBWMCb (3.17) H lIeMMOn 6, nonyqaeu npeAcT8BneHHH (3.6) » (3.8), 
qTO H aaBepm8eT ,n;OKBa8TelIbCTBO Teopeu~ 9. 
CneAcTBHe (TeopeuB 10). IlYCTb 1I~60n HeB~po~~eHH~n KBaaHTpexAHBrOHalIb
HbI~ oneparop C(LI) IDAeeT HeB~poz~eHH~e (11 06~eM cnyqae pBaH~X paa

MepHocTeü) KBaaH,ZUi8rOHanbH~e "BTpHU~ - 6nOKH [~.j . Tor,n;a ~nH onpe- 
.zteneHHfl eu.y ocparaoro one paropa ~ -0:(,-.1. ,llOCTBTOqHO 8B,n;BT:D (onpe,n;em'ITb) 
JlHW'h ero TpH rJlallH~e KBaaH~HarOHaJlH - ç B.. 8.< Q •• 1.m • 

~ l-.U-) ..t } U 1,t'f.1 (3.i 

BepHO H OCípBTHoe YTBepJlt,n;eHHe, Toe. eCl1H CíJloqH~'! onepaTOp fi, HMeeT BH~ 
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I')-J -.1 [ B. -.I J-.1 ... ~ -.1J-.1. / 
r;"'-.i·~K= [ (E[j,K1K ·8,(.( ~ BK.(-B'(K-J· 'Ir'-:lK-;lBK-:iK =BI(K·(4-Ç'c,~.) ==q;.11 

1\ /(-..1 '1( 1 

1\ -1 -J r. -.I J-.1 -.1 - v -.ll (3.14)
J1J{fi1/=- [ ([t-}J{f/j}il)' fJKKzz:L8KK-8KK+.i ' BKf/KIFBK+IK =BKK{~-t;....iç.l'I) J=.AA'fIJA" ;J r,n;e 

[éK)ê;;jK)j,d - cnpeaeaeaa B lIH,n;e (3.9). 
nOKaa8TanllCTBo. Bocnonb30BBBWHCb Heoc06eHHOGTbfO BI<x (T. e. 

fje.i (BKr)1=0]K~,a Tamie yq}l,TblBaH (3.9) ,l.\lIfl nccnencnavensnoceea 

(t)ê;j)}) H (3.10) ~nfl (BI(f(}.AK-f.f " lfK-.I ) ;J VlMeeM 

[8KK - BKK-.1 '8K:~-J 'BA'-.iKJ-.i [(EI< - B,(A'-.I·BK; : 1 '81(:lK 'BK-:/BK,(J-~ 
- Q -.t (E v" - -.I v: -..1 -J( -.lI -.11 -.1\ tJJ--' 
- [J)KK' f(-C,(l:'K) = 8,t'K' ~-~K .ti:r-:l' P,.,..·~K-.t).:AI(·(~.lJK/'7-K = ) 

- -.1 <r -.1 p (3.15 
- f3KK '!fK ·LAn .1 +G-I('-;i - E..rJ ' q;..-./'1,( = c1K'-:I·tk..J .f/).J ~~e.% ..I~A"~I7!. 

C ~pyro~ CTOpOHhI, T8Kxe HMeeM 
-.1 ] -.i r (- a -.I a -.i 17-.1 

[ BKt( - 8 f(K-.L ·8K-.JK-.i ' BK':/K = L &11' tl(- O'(K ·o,(..r<..1·8.1'-:.IK-..1·8A"-:lK)./ = 

- (E ·8 j~)-.IB-..i. r~ ('n -.I},..4-.1(. -.I _1]-1 -1 I 
- K -J~I(' 'K • J(~ = L ~K - JK'fJ-K:l1 / J,< ' êA"~/)·~_.1 ' 4.f::; (3.15) 

= t!K-./. I.IlK+.t+6-K-.J -E/(] -! 8;:= q;..-:I' fJ",) t!..f..J deu .f 6 /(6177, 

AH8nOrHQHO noceynaa C MBTpHIJ,aMH [B~"/ - 8"'K .8 -.1 .8 ]-..t, HMeeM 
'''\ 1\ +i 'K'oi.1K,foJ ',ff/K ' 

[ fí B -.1 ]-J [ / -./ -f .)j\--' 
10(- 'KK+f 8f(flA"+;, 8 Kr.tI( = 8A'k'·(E..... -8KK ·8.tA'u·8.f'fIA'fl·8fi/ A""/. = 

- (E. . B .13 )-f0-./ r c /» tJ -.1) /- -.1,/-:..1 0.1;-1 -r 
- f{-J~,tWj-',t'f/ 'OK"'" = LCJ{-(G-A'+/'''AIfI/'f,( /4"/,;,,(,'):/1,,,/ '8,~== 

, .. -r íf'.. (3.16)
=.IJ. ' &1 -z: J-.1 -~ 

1(+.1 L~ Kf.1"f'-(/(-.i-& ·4.("=AA'I/~-,~nfl scex .f~.J.'~I7/, 

[8 -8 'S-f -8 ]-:!.- rtí. -.1 -,3' J-J 
KK 'KK+i 'Kf/lr'fl 'K+.1K - L ~'EK - 8K'i'fJ BA"f/l'fl' BKi/A' '8,(.//8..(,( = 

= BK-:(Ex-c7m.c;..f/)-~ [E,r-'/.-;Yi;/-(~f/tj;:)-tíK--: p';w fA'--')·~J;; (3.16)' 
-J 0-.1 0J. /.1.. ]--,= I3KK'u . L~ Kflf'-1t':1-~· ·AK+.1'1-,( = ..AK+i -1/1( .7 jl//fI Jc~x L ~ ,f~I1!. 

~T8K, Yhl noxaaaaa cnpase maaoc rs npe,l.\CT8BneliMn (pBBeHCTB B qlHrYPH~X 

CK06KBX B (3.14)), B T8Kme paBeHCTlI (3a ~HrYPH~MH CR06KBYH) (3.14). 
nlIfl aaBepweHHfl AOKaa8TelI:DCTBa neMM~ HaM OCT8110Cb nOKBaaTb Hell~pOXAeH
HOCTb MaTpHIJ, [8KK-BKK-..1'B~~-;.I·8K-:lK] H fBI(A"-9KKf/'8"'~;-f.1'8Kf/I(J • 8TO 
Cl1e~eT HenOCpe~CTBeHHO Ha nQH~âHBHX BRIDa paBeHCTB 11 (3.15)~(3.161 
B CHny Heoc06eHHOCTH ua'J;pHIJ, ! aKK}AK+J ) q-K-.Jj H Tpe60BBHHfl 
l1eMMH 06 OTnHQHH OT HYl1fl Bcex rnaBH~X yr1101lHX KBBaHMHHopOB. ]euMB 
.y,OKaS8Ha. 

SaUeqaHHe 5. KaK Cl1e,n;yeT Ma ,n;OKBa8HHoti D~ille lIeMM~, 

ritt (E[jxj/() =f: o) .;kt(4-}JI"I}3I/,f/):f:tJ; tkl(~-c;'é;)=f O;J ~f(~-é;.I·~/Yo. 

A TBKJ;e D o6uteu. cnyqae ih jK =1= }K jK ) e.:, 'ê,r 4= é;. ~ • Kpo
" v",..." v..... _ V' '" 

Ma Toro, !KJK.=F-CIC(J..~~ CJ{'C'<9= C;('C,( t nOCKOl1bKY (B COOTDeTC~BHH 
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(3.1) nVl60 (3.3)+(3. l . ) , TO eMY 06paTHb!11 onepar op t=I}-.L HBJIfleTCR RBa .. 
3MTpeX,n;HarOHaIlbHblM BVl,n;8 (3.5)4=->(3.6) lm60 (3.7) ~ (3.8) npa YClIO-
BHRX [ dei (BKxJ=I=O ]K:V. [ dft (f.,K)::f:O }t::;: • 
,I{oK8aaTe1IbCTBO re opeuu RBMeTCR npRMblM ClIe,n;CTBVleM reopeuu 6 [6] VI Te
opeMbI 9 ~OKa3aHHoi BHm8. nósToMY MbI Ha HeM He OCT8HaBlIVlBaeMCR. 

SSMeq8HVle 6. ~TaK, Bblllie (B TeopeMe 9) H8MH nonyqeHO MHo*eCTBO VIa 
VIa ~ paaIlVlqHblX anre6paVlqeCKVlX npe,n;cTaBneHVl~ (3.6), (3.8) (c yqe
TOM ,n;BO~CTBeHHoro npe,n;CTaBneHHR 8~HTHBHO~ ,n;o6aBKVl B Kpyrllblx cKo6Kax 

12-./,n;nfl qi ) onaparepoa ([; -z: (JI ,OCHOB8HHoe HB Hcnon:&aOB8HHH asao r-o
 
sana rpe x rII8BHhlX KB83H,n;HarOHanett - [8/-.1L') 8//) B//"'1 j oneparopa
 
~. HeTpy,n;Ho npoBepHTb (c yqeTOM paBeHcTB (3.14) lIeMMbI 6), qTO BBe,n;e

HHe napBMeTpVlqeCKO~ a8BHCHMOCTVl B[/= f4i..(A~cr).J é{"-=t,·==4=:.t/(~q-)
 
VI Si/ti = B,i.f.1 (A) (j) CBO,n;HT ncceus YK8a8HHhIX npe,n;cT8BneHH~ (3.6),
 
(3.8) K ,n;BYM Hea8BHCHMblM (W8KTopHaoB8HHblM) npe,n;cTaBneHVlRM, nonyqeHHblM 
panee B re opeue 7 [6}. Cne,n;oB8Ten:&Ho, YTepR (laHHHrHnRUHR") CBRaVl ,(B 
BH,Zte fl,K( = rt;.f·[A,(tf+(jK-:f-~}-i ) Me*,lty nocnenonarensaocraua {fij 
VI f Cf 1 ,o KOTOPOH HaMH yncszaaaoc s B § 2 nac roaueã p86oTbI, npasc
,n;VlT K cYJKeHVlIO MHOJKeCTBB paanaxnsx npe,ltCT8BneHHtt ([= fp -:/ • 

'SaKJlIOqeHHe 
nOlIYQeHbl ,n;anbHeHlliVle o606meHHfl pe3Y1IbTaTOB [1+6]. npVl aTOM nOCTpoe-

HbI: 
1. MHoxeCTB8 (TeopeMa 8) BC6B03MOJKHblX (8nre6p8HQeCxHx) qeTblpeX

KB8sVlBeKTopHblX npe,n;cT8BneHVI~ M8TpVlU,06p8THblX K KB8aHTpeX,n;Vl8rOHanbHblM 
B cnyqae Bcex KB8,n;paTHblx aneMeHToB-6noKoB. 

2. MHoEecTBo 8nre6p8V1qeCKHX npe,n;cT8BIIeHVln (TeopeM8 9) KB8aHTpex
,n;Ha~OHalIbHblX onep8TopoB, BKnIOqaIOlI\ee B ce6R Vl3BeCTHble paHee ~8KTopVlao

B~HHble npe,ltCT8BneHHfl. 
ABTopH npH3HaTaHbHH ~aHY-KOppecno~eHTY AH CCCP 

npo~eccopy H.H.rOBOPYHY a8 HHTepec K H8CToRmett cepHH pa60T VI npe,n;o
cTaBneHHYIO BOaMOJKHOCTb p860TbI H8,lt Hett. 
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EMenbHHeHKO r.A., PaXMOHOB T.T. PII-87-623 
O MHo~eCTBax rrpeACTaBneHHA /HX CBo~cTBax/ 

KBa3HTpeX,D;HarOH8J1bHbtx /HM 06paTHbIx/ MaTpHIJ; 

Oeiof5~eHbl p6synbT8Tbl npegblg~eH cepan P3.;ÕOT. Ilorrynensr 
MH0JKeCTBa BC6nOSMQ)KHbIX QeTbIpeX-KBa3HBeKTopHhIX nperrc-raane-' i 
HHA M8TpHl1" ot5PSTHbIX It ItBa3HTpeX,D;HarOHaJIbHhlM, a TaK~e 

MHO'1(eCTDS J1pe~CTaDneHH~ gJIH caMHX KBa3HTpeX,D;HarOHaJIbHhIX 
MaTpHl1" rnllBHble yrnoBhle I<:Ba3HMHHOphI KOTOphIX OTnHQHhl OT 
Hynn. 

Pn(5oTa DblJ10nHeHS B ITaõopaTopHH BbNHcnHTenbHOH Tex
HHKH H aDTOMaTH~al1,HH DHRM. 

nponpmn otS'Lo,tlHHeHHOrO HHCTHTyra R,ZJ;epHhlx HCCJIe,ZJ;oB3HHH. ,ny6Ha 1987 

IIepeBOA O.C.BHHorpagoBoH 

EmelYllnonko G.A., Rakhmonov T.T. 
On thc Multiplicities of Representations 
(Their Propertiea) of Quasitridiagonal 
(Inverso to Them) Matrices 

The resulta of a series of previous 
ralized. The multiplicities of different 

PII-87-623 

papers are gene
four-quasivector 

repreaentationa of the matrices inverse to quasitridia
gonal and the multiplicities of the representations for 
quasitridiagonal matrices themselves in the case of alI 
nonzero quasiminors are obtained. 

The investigation has been performed at the Labora
tory of Computing Techniques and Automation, JINR. 
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