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I.	 BBeAeHHe 

B HacTofl~e~ paooTe OOOO~8~TCfl peaynbTaT~ [4+6] no nOHcKy eCTeCT
BeHH~x·[6J ~aKTopM30BaHH~x npe~cTaBneHHH KBa3RTpex~MaroHanbH~xMaTpH~ 

B cnyqae, ecnH oopa~a~TcH B Hynh 0AHoBpeMeHHo HeKoTop~e H3 BepxHHx H 
HHXHHX OnOqH~X y~noB~x UHHOpOB STHX MaTpH4. Pe3ynhTaT~ paooT~ n03BO
nH~T nonyqHTb HeTpaAH4HoHH~e ooo6~eHHH KOMnaKTH~X cxeu [6J raycca ~nH 

YKaaaHH~x MBTpHU. 
~TBK, nycTh ~ - HeocooeHHaH KBaaHTpex~HaroHanbHaH MaTpHua oo~ero 

BH~a 

E1 f.t, 4111. ~.t 
£t,,1.P.:t E ~,1.p.:!,	 q..t 23 

'p:~ E~ iii q,?>.P~	 <}3 Zll ::= ~ 'C;p
lC= 

(1.1 )
Pm-l Eh1-l ~mpm-.L q,11I-L C q,m-lm 

2m E. rn.Pm <}m l},111 ? r'ne 

f "7 /'7 -1,.., 1. ] 7T1 
<:"K= c,J(.CJ,1( p :::: p 'Q--l	 (1.2)0 

?	 I< /( J<. K==.t ? 

{EKl~K,rr::- HeoCooeHH~ex) (£/( - e~HHHqH~e) KBa~paTH~e (B ocueu cayxae 
)11.-.1	 s ~ "'] f11 

paaasx paauepaocre a): naarouansnse Sney.eHT~-onoKH, a t C'J(7 PI( ~ cK;Jpl( K=:'i 
- npHMoyronbH~e (cooTBeTcTBY~~HX paauepHocTe~) BHe~HarOHanbH~e sneMeH
T~-onoKHxx) y y.aTpHU a:: H CCOOTBeTCTBeHHO H l1J::t> - ~Ba3H~HaroHanbHaH 
MaTp"~a. EYAeM TaKze BC~~Y ~anee oOOaHaqaTb {~~K=i- HyneB~e MaTpM~~ 
cooTBeTcTBY~~HX pa3MepHocTe~. 

3aUeqaHHe 1. HanOy.HHM, qTO non oneparcpoa (MaTpH~en) ~ (1.1) 'oo~e
ro BH~a HMeeTCfl B BH~y [2+6J cnyqan ~ cttK 4=CJ,x,)j (2A'*~K'):f(~#{I)pPH X4=l('J/:,z' 
Kpoue Toro, B nacTofl~en cepHH paooT nOHflTHH KBaaHTpeX~"arOHanhHaH H 
OnOqHaH TpeXAHaroHanbHafl uaTpHua HBnfl~TCH 3KBHBaneHTH~MH. 8KBHBaneHT
H~UH HBnfl~TCfl H nOHflTHH BepxHHx (HHXHHX) rnaBH~X yrnoB~x KBaaHMHHopOB.	 m 
H se pxaax (HHJlHHX) rnaaasx OnOqH~X yrnoB~x MHHOpOB. - LJ1 (LlJo) , r ,e . 

x)	 EcnH xe OKBiKeTCfl, qTO d.e1:.(tlx)=O ~~H aocoro (.i.6.K~m), TO MOIKHO CHa
qana B~nonHHTb pa30HeHHe ~ (1.1) Ha onORH (B COOTBeTCTBHH C 3aueqa
HHeM 1[6]) oonbweH pa3MepHocTH TaKHM oopaaoM, qTOO~ f~t(~)~O~~;m 
nHoo Bocnonb30Bat1cfl peKoMeH~a~Hen 3aUeqaHHfl 5 B KOHue HacToH~e~ 

pa6oTbi'. 
xx)	 ~ -1 m 

HanOI.tHHM [2..6], qTO ec na {1f.!; t).,x, cJ(}PI(; ~(,~ K=:l, - nHHeiaH~e onepaTO
p~, TO ~ (1.1) oy~eT uaTpH~en nHHe"H~x onepaTopoB.

,- .	 til ."". .....'..... ..,. _....-~ .. --. ~J'W 

C~.rhtt" 1 . .: fYl , 
ll'n'...·t . -, ,··t~-~ ,
Q,;;-'" .t""'...... _ ~ II ~ 't ...:/J" 

G~ .F-~J.ifjt, ' \~~ ( '\ 
~~ .~ "-""':-"'lP"""'" __ 



- ---

M~H~POB (onpe~enHTene~) MaTpHU~ ~ (I.I), HaqHHaD~HXCH COOTBeTCTBeHHO 

C ql (R C q,m). B YRaSaHHblX saue [2+6 J paoorax npRHHTa rasae (~nH 

y~06cTBa) eARHaH HyMepanHH neMM, TeopeM H npe~cTaBneHH~, OT~enLHaH 

RaR ~nH MaTpHJJ. ~ (1.1), TaR H ~mt HM. 06paTHblX I1~C-l • B paoorax [4+6J 
H BCD~y nsnee Mbl noasayeaca 060SHaQeHHH.MH £(A) 1 a;(cr) 11 ~(J1,q); R.(A);>

1 
fD((:r) H 11 (A, G-) ~Jlli. npenceasae HRM MaTpHLt ~ Itt /:1=lG- RaR tPYHRl.l;IDi no

cneaoaareasaccrea MaTpHU tq J (1.11) H tA J (1.12). 
HH~e Mbi npHBo~HM nHlIIb' Te "S OCHOBH~X pesynLTaToB, nonyqeHHblX Ha

MH B [ 3 ,5J, xuropse 6YlJ.YT HBHO acno asaoaaau B HacToH~eH paco re, 
WTaR, ecnH Bce BepxHRe (HR~HHe) rnaBHNe yrnoBhle RBasHMHHop~ MBT

pRJJ.bl ~ (1.1) OTnHQHhI 0'1' HynH nR60 C (1.1) pas6HTa Ha 6nOKH B C~OTBeT

CTBHH C *) TaR, QTO 3'1'0 ycnoBHe BblnonHHeTCH, TO (RaR nORBSBHO B [3,5J) 
~nH'~ (I.I) nROO HX yceQeHH~X (T.e. y~ffHhllIeHHDH paSMepHOCTH) MaTpHU

1 If'K+.t.
C~1 (1.4), ~m (1.5) HMeDT MeCTO npeAcTaBneHHH: 

I ) ,
,I1pe~CTaBneHHe 5~5 llpeAcTaBJIeHHe 7(7 ) 

E1 s; E1tc,t,) ~i El~ ) Q: E1 q.i
~t\ A -,Jol 0 • 
-,:j-,2.)E,2. ~ - - - 't, - -: frJ. (-c.l.)E.z. 'b. =f,(fr)tl/A\-1 --- -- E lC) -- E(-9"\ -- -- 

,,~ »: (:-£2,)£. s: i.\.- i q.. i vi+1' - (r.':. tC.)E. (1.2)·q,lV"" /, 1.+.1. - - - L --_,.. t1 L (. 

- - - - - - Em-ltCm) -- Em-lt-jom) - - - -. 

(-j>m)Em lLlTI+-i Em q,m? Em q-m-i (-Cm)EmJL q,m-J rne 
7 

__ s . -1 _ -1 - {A _ c . -1 A -1
~/(+£ (P"-t.iAK+J.) l CK'tj,- -(AI(-t£2KH ) , S'K+.i -(~K.-tj lfl( )? C"+l-(fii<, '4-+1), ( ) 

- -1- ..... -1- 1.3{ f11A K+.1= EK-PI('AK '~K ,.A~=£i, X=Z7 3 , •• o7 ; tTK-..i=== £K -2K+ifjK~PK"'J/rm-JEm,K=I1N'''71. 

llpeACTBBlleHKe 29(29') (l~Jo£t~K-l) ilpeAcTBBneHae 3202'} (1 «:~l~J<-l) 

~~~ lr~\°1r~~ 1r§~ 1 ~1~,) l~ ~~i9 lr~l,,-i) 

E~ l1'.;+.I.) ].=C,(A,ii):I' '~ ~(c;.,) jlJc~.l ~f;t;)~ 11\ I~)F; I~i 
~~~~) 0 \- ~~i\ .: 

o 

I (1.4 ) 
tS'lt"1)E~.l" '-----.) (-Q~~I Ilm E,,-.1 PK-J: E1f.-i q,1(-1 • 

~H60 5KBKB8neHTH~6 nocne~HH~ no ~BB npe~cTBBneHRH 
. .'.. . 

npe,1lCT8BJIeHl4e 3000 )(l~J~dl<-j) ilpeAC~aBlleHHe 3I(3( )(l~j~t~K~) 

-E.l lr[H;-~~C.tJ (~) lrq [i-]1.l.]ci \ E1:I.) 

1
1(-:f&)E.t, rli ~ ·1 t!.t)E,t- - - - ~~ [~!3.t~J(~) lfJ, 1 

- i • J  -(1.5)! I ---1 ~---:C:~~)Et q,.[Ii~-~it+l (~;'1) =t (11,&)= [~.-~'~.J%j,) (-t)E[t. IH L-"::;:'.1"-;;;-;;:- 

[ lLJe-.1.J(:".2.~1(-.i.CIf~(Zl(-l)
 
.... .1
 

<:-~K-~1f.c-.t 
--J, . ~ 

[~.~~~.l.K-J.J(-!""'J.)~l (~-.u~.1K-l'" ~:J[ B;'K-.1K-.J 

2 

Ilpe.zrcTaBneHae 33(33') (1~Zf:J°:!:I<-j) Dpe,1J;CT-8BneHMe 34(34') (1~i~J"~X-l) 
'-'--.1 ~. ~ 

[~r~;I.~] Ei-c.'l.) q1. -E10~) lrc8i~] IIq
(~)[~{CJ ~ 

~- I=C1 
(A,G):;:1 E/~i.l) 

E2.C:c~) It(~~~~~~
-(i)[~.~i~~] ~ 1(1 6)(~)[~~.i+i~tjl Ej <:-S-"l) "Y' K-1 

~ _J.i_::_ I J' •J 

EK-.z.(-Ck".l)- -J. ~.l.ti) 
- - J. "" C 1(.Pt -..) Ce.;.iJ() EK-.i q,":-i (PJ(-.l)[B"~..i.K=li>I(-l l(-lj l}K-lEK.-.i 

A TBKllte 

IIpeAcTaBneHHe 29(29' )(1<+-,2 :!:I~·t~m) 

c~~)E 1~ @ ~' ~~.~ E...t~..) p~ ,,,) r,,» jIt.., kt~ _ ~~)~ q,I(+~ - - -;. - "R ---- -
- - - - ~. - - - - - - Kt.t E J - E 
E:r,.)E. ) '" tC·)E. 'q". =t (A,q)= i(-Ji•.! Pi it-C't.!) tti ~(I 7)
~.1 (/11 \ J J J m ---- \ ---- .__ • 

~m - -: - - - Em-.L(f.I1J) (D ~ Em-1c:-Cm)
 
(-S""')EmIl~ (:<:m)Ern q.i1!; Em Pm Em ~m ...
 

- ? 
na60 aRBHBBneHTHhie nocneAHHM no ~Ba npeAcTaBneuHR
 

IIpeAcTBBlIeHHe 30( 3C{) (K+-J, ~l~t~m} IlpeAc TaBneHHe 3I( 31' ) (Kt-2, ~J~l~m)
 

'~~ 1r~~:!~~~J(~+3) rt"t:l. [a;;~)(~.~) _ ~:t ll~l(+~ 
C:~llt~)F. -------- -- [e. - S'l(+6~l(+.s1(~ J ~c)£

'i{t~ --1. ",' _ oet3!<'3 U /<tl/ ""!> Kto 

[~(~..lj"l1(~+l) ~1 ::~;(A,q)= -[~~~iiJ(£:) 0C~)E. q,. 1(1.8)tS'i)El -------- __ .lj ..I J J J J 
J

[~~m=l Ini.GJ(~) - :.: - -~- - -- ~ - ,
 
(-,r.,,)tl1.,jL [~;;rnJ q,m [l?>mm --fim2m] (-C,.,)EmJl ~m.
 

DpeAcTBBneHHe 33(33' )(Kt-.z~i~~m) IlpeAcTaBneHRe 34(34' ) (J("21:l~J°:f.m) 

t&;;;l'.1.~~~~~]. - ~+J.~~) ][K+:L] '[~~(-~~) J[~K:~J _~ - [J/t.1.]
(~t~~~;~~~Kt.0 _ - - - - - - lI.1':l.. - - -;: - (P"'+~)~~~;&t~c~J __
 

(p~)[a;:-~-i·.iP."1J Ei t-Ct•1) q,. =C (ft/t)= Ei(-!ih)' -(P.-)[;;-:l.--p<e.-J q,.

':...._~_L_~_ _'-__ :_ m E--' L rJtt it L (1.9) 

(Pm) [8>;~J Em-i~m) 'lt
m 

m-~~m) (P~)[~=j:C:] ~~ 
(K-J) 0 . ~ (m) . • (K- ) ?
 

r~e alleMeHThI-6nOROB i; (upa 1 ~J -fL:!-I<-.1.») L.• (npa Kt-,2~J~l·~I1J) Ri . (npa


I •• ,(m) LJ • • lJ ( -l) (m) (J:"J)U em)

l-!l.~~K-1.), R•• (npHk't.t:!:L"~J~m).cooTBeTcTBYIO~HX xarpan Z "4' P. R- qnpe


L,J(I<_J) ~-1 L" t ""-1. 0 • (m)' -! ~'.. t --1
 
~e neHbI B BR~e l .. == (lJ"." .rJ. C7, ::::'Y.~'I?J,:.), (npH 1. t::J ~t£"~l ) , Z..==(8'-f·t7.c~=tJ.~ M••)
 

lJ (K-J) ~-,J~1 (' -,-J+1 vv J' ..., " ,?=JIH !~JIJ .J.J 
(npH K,..z.~j:!:i:!:m)· Ii/. = ( 17:_'- .li.:J.; ii~-:"O. C~) (npH 1.~hJ~J(-l ) ~ 

(.711) oJ.. ~_j 1.. Jl ~=,+r? JJ " ~-t':J (' 
R·. = (fJ. .~~'H.~. = fl,::~ f].c:z,) (npH Kt-~£-i~~m), B nocne~OBBTenLHOCTK MaTpJdU 

LJ ~-L+j 4 1':JI·H S ifNi. { / I o771}-1
f c.)C? ~?~} - onpeAeneHl.I B BR~e (1.3), r~e ~ A~ :> c6t(A~ )~O~=z, ~,adl~)~O~=o 

14 -~ ~~-~ 
- Ell 7,. = (..A~+.i+Ii~-.1-~), fl>.JJ. == (fo J IPmOl ==..Am+.J ?:=; 2;;> ~/.,"> 177-1. 

c'c' . ' (LID) 
Dpil aTOM (c"yqeTOM TeopeMbl 6(6' )[3J)1~t(~~)-#o~:, B T8KJI£e ~JIH
 

cTpyKTypHblX nOCJle,noBBTeJILHOcTe£t KBTpHU nc~, 17j3~; l7e~, n';? ilMeJII4
 

»eCTO nOp~KI4 yMHoaeHaH (1.10) H (1.11) [4]. 
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B paoore [4], !Qlill. dd(([K)=O ~JIfl JIIo60ro(.t~K~m-.2)miC50 dtt(A,J::O~JIfl 
nnocro (361< ~m-.L) 6h1JIH 060611leHbI onpezeJIeHHfl nOCJIe.z:tOBaTe1rbHOCTe~ 1q 1 
(1.3)	 H ~J\.J(I.3~ B BH.z:te 

ECm1 dd(f(,,)"*"OTO qf(-J.=£j(-§;-f>J.,q.-/i:<+J., o-m-.J.=£m, K=m-Jr--?:!"J.· 
{ ECJIH det(~)=O .zVIfl anooro If H3 (ol ~ l<~m-.2), TO 6"i<-i"? , HO q-K-,t=£I(-.J. (1 ..11) 

ECJIHdet(Ajt)-J:O TO .AK~J.= £K-P;, 'A/.~ ?.A,t:: £1., K== 2,?>{).,. 177. 
{ Ecm1<kt(i\)=O~JIfl noooro K Mi3 (3~K~m-l), TO AKf7 ? ,HO AK+;:EK+.i.' (1.12) 

AaJIee H8 OCHOBe (1.11) H (i.I2) 6h1JIH nOJIyqeHhI npe.z:tcTBBJIeHMiH 
27(27'), 28(28' )[4] H 63(63' )+70(70' )[6J npH CJIe,lly~lIlHX OCHOBHhlX [6J 
yCJIOBHHX 
1. [eUtCtTK)= 0 .z:tJIfl aocoro K 113 (ot ~ K~ m-.t)J 111160 [dd{AK)=O AllH JI~60ro K H3 

(3 ~J< ~m-.i)1. 

n.fCdtl(Q-K)':::O!\ ck,f(f{)=o ~JIfl JIi060ro K H3 (!i~K~m-:l)]JIH60 
l[d.€t(AI();::O ~ dA.t(A~)=O ~JIH JI~60ro K H3 (s ~K ~m-,,)]. 

lll.{[e&t(fr/()=O ~ cLet(Q-g) =0 ~JIH JIIl60ro ~ - l1JHKCHpoB8HHoro H JI~60ru t H3 
eJ~l<'K-3)]JIIIJ60[d.et(A/()=O!!c1d(.J1l)=O.z:tJIfl JIID60ro I< - l1JHKCHpoB8HHoro H JI~ 
oor o g H3 (K+21-< t ~m-l )]. 

IY{[det(~)=O~ det((j~.)=O llJIH JII06b1x uenax In,!n-1;>'''' ~ TaKYIX, qTO 
(K-,.ln)-t J. ) !! (~+73>tJ') ,r,lle /=I1-.f,n-.:l;> ••• ;;J]JIH60 
[cltt(Ao()=O~ cki(At,)=O AJIH JI~6b1X QeJIaX [1., t:l,,"" !n-.f,!n T8KIIJX, 
qTO (t<.<ll«) ~ (~.../3<ti),r~e· l=l:1,z, ...,n-l]. 

Y.i[Ckur,/f.)=O!J ~t(6~,)=o ,1lJlfl scex usnsx In,!n-.f, 0. TaKHx, tlTO 
(K'?en>~') .!! CS".,.[3 = ~.) ,r~e l= n-l,n-:z.~ ;I:l~l]JIH60 

[deU~}=O~ det (A(.) =0 Allfl Bcex I..\6JIh1X !.J,!,z ~ "',1"'-:.I~!" 'l'BKHX, tlTO 
(K~l1.",gt) !! (li-/" 3 =l,:) ,r.ne l= i,:t, ... , n-1J. 

B03MoxHble xe .llpyrHe CJIyqaH (6e3 O.llHOBpeueHHhlx) Bblpo~.z:teHH~ M8TPH~ 

B nOCJIe~OBaTeJIbHOCTHX t q- J H ~ A J flBJIH~TCfl CJIe,llCTBHeM I+Y. 
CJIeAY~mH~ nap8rpaw H8cTofl~e~ P800T~ nocBfl~eH nocTpoeHH~ npe,1lCTaB

JIeHHU ~JIH ~ (1.1) B sane ({lYHKQH~ onaoapeueuao OT UBTpHI..\ ~ (;[J PI tAL, 
eCJIH npOHCXO~flT O~HOBpeMeHHble B~po~eHHfl B aTHX nOCJIe.z:tOBaTeJIbHOCTHX. 
npyrHMH CJIOB8MH, 6Y,llYT nOJIyqeH~ npe.llCT8BJIeHHfl, nO,1l06H~e npe.z:tCT8BJleHR
HM 29(2~ )+34(3~ ) B CJIyqae, KOr,lla HeKOTop~e BCTpeqHble r118BH~e yrJIO
Bble KBa3HMHHOPbl C (1.1) oOpallla~Tcfl B HyJIb O,llHOBpeueHHo. ffCHO, tlTO Ta
KRe npe~CTaBneHHfl °B OO~6M cnyqae He flBJIfl~TCH CJIe,llCTBHeM I+Y (CM., H8
npasep , 38UeqaHHe 4 [6 J). 

2. llpellcT8BJIeHHH Heoco6eHH~x KBa3HTpeXAH8rOHaJIbH~X M8TPH~ 06~ero 

BHAs ~ (1.1) B CllYQae 08HoBpeueHHoro 06pslIleHHH B HYllb HeKoTopblX H3 HX 
BepxHHx H HHEHHX BeAY~x 6JIOqH~X yrJIOBbiX MHHOpOB. 

C yqeTOM pe3YJIbTaTOB ]eMM~ 9 [6] H TeopeM~ 18 [5J .nonOllHHM B03
MOXH~e CJIYQ8IIJ Bblpox~eHH~ BHAS 1+1 B nOCJIe.llOB8TellbHOCTHX MaTpH~ 

4 

i ~ 1(1.11) H fA 1(1.12) 08HoBpeMeHlihlMH BblpoxLleHHflMIIJ BH.z:t8 

YL{[ckt (Q-r<)=0 ~JIfl JIID60ro °X ~3 UU:.Kfm-J-) !!.Q. {Jel(q~)#oj~;::, {~t({jf)~ol?:~] ~ 
K / ,7 m+J. 

[eUl(.AIi<\>J.)=o .z:tJIfl roro jKe ~ !!Q tJ€i(.AJI)*O!~:::~' ~cUt(~):FO!,f(=Kl-li]' 

yn.{[JtJe({t<)=O H det(q-Y<-3)=O .z:tJIfl anoor o K H3 (5~-J(~m-.2)!jQ !cLet(6-.,);J=oj!:;~, 
~def.(Q-~)4=olK-6J!![ deUAtj)=OH Jetf...A;(-J,)=O .z:tllfI roro ae K !!Q ~cL;t(.AM)1=ol ~+1 

~=o	 ScLet(A )*02 I(-J.] «: .f'1-
Il+li 7 

~ l' J...,::::3 • 

Ylll.{[Jet(4"".):O H det(6"l. ~=O .z:tJIfl nE,p6oro K - tlJ~KK~rpOB8H.Horo ~ nocoro l ~3 
(J.~l<'I{-3) HO fdet(6-~)*ol.,=t<+l' fJet(4-1)1=O~::I+j' !dtt(Q})t:()~!-~] ~ 
[cLtU.AI(tJ.}":=O H okt (Alti)=O .z:tllH rex IKe K Hl !!Q ~ de i(~).* 0] :3 ' 
~Jet(A".,)*O~:"~li , f dii(A/I)*O~:~!4-1f J. :I'f 

LX.{ YC1l0BHH IYI)!!Q !Jd(~.)tO}z::~,fdeU~):t=O}:-~ fdtt(~)t{)l_/(1~3 fdti(tj7Jf021(~.!>J 
('. ~-X~l) "?-J(+l,? (' ~.:o 

~	 yCJIOBHfl IY2)!!.Q. {cLet(~)~o}~:3,ftUteA.;1fH:oJ :HIC~I)dd(A )to] ~ ,f,ki(A »r":II 

r~e	 K'= l. KI1,;: t. (K~~>I<') I" }I ;,p-/(+'I l' ~::'K."t 
J	 ., JH"l' , 

X. {	 yCJIOBMifl YI) ill? ~Jd(~~)-J=O]~:~~,lJet(~)i=O]?>::]. ~ YCilOBHfl Y2) ' !!.Q 

ldet(.A }:l:O? /(. 5~t(A )-:/=o]711fJ.]rl1.e I('=l.- K"~t. (I<~3=K·). 
1 :tt ~M:::3? 2 14 VA-"=K~li ? J , J'.1J
 

MTaK, cnpaBe.z:tJIHB CJIe.llY~~H~ pe3yJIDTBT.
 
Teopeu8 22. nycTD ~ -Heoc06eHH8H KBaSHTpeX,llH8rOHallbHafl M8TpHI..\a 06~ero 
BH~B (1. I )+(1. 2) C npHMoyrOJIDH~ML1 3JIeMeHT8:',IH-61l0K8MH t ~K' PK ; ~,P,JI<.:Z.? 
MYIHHMaJIbH~e pasMepHocTH KOTOP~X COBn8.lla~T C p8sMepHocTHMM cooTBeTcTBy
~I.1\HJ: aeococeuaux 1<B8l1.paTHhiX M8TpHI..\ ~ q,J(.~:J.. llyCTb raaxe .z:tnfl nOCne,1J,OB8
TeJIDHOCTeM MaTpH~ l6" ~ (loll) H ~ A 1(1.12) HMe~T MeCTO yCJIOBHH YL Tor
.z:ta .z:tJIH ~ (1.1) cnp8Be.z:tJIHB~ CJIe.z:tYD~He ¢aKTopH30BaHH~e npe.z:tcT8BlleHHfl 

npeACTSBJIeHHe 7I(7( ) (npH yCJIOBHH 11) 

£1 '''q,i1 1 , i i 

t!'.1)E.t. E.t. Il- ''i E ffi ~)E.t.°E E ~: 0 11 a q,,t--- -E- L It"! .2. .t. 
(-~)~ ...- T-;' (:c,.-1)~_1 =C(A,&)~ ~. E:(•.I.~ •• _a r~l:+J.l~l(+i)1 K-1l\It".1. 

Ktl +1 ~",2. m l(fll\+i.)(~'tr. L 1:.... ~I<.Elt. \ 
er<..2.Et....1. £1(+02. 'l E ~.1.~.1K"~ ·~i 
t~ xc - - ,"
~I~ EmJ. ,  (:4~)~l. q,m 1(2.1)- - - -- - (j) em) ~ fro-.!
 
l-~rf1)EI1l Em L Em
 C-C",)E;; 7
 

JIH60 aKBHBaneHTHoe eMy npe~CT8BJIeHHe
 

npe8CT8BJIeHHe 72(72') (npH yCJIOBHR YI) ~ 

q.l
 
~- OkS) ~ l\~ F,2.
 

'Ei.	 I1i\ E 1=1.((It.-!)	 ] r
<1-1
 

EK-J. tAIl+i(~"i~ -~ ~- =~(Al~) 
tz: ),.,(-1 )E /0 ) c: '""t(-.LEo(-.l.

l K-.l.... ....LK+1 ~ l<. I<. evil. 
E,."J.F.:,,···Fm ~ (m) ] ~'i (2.2)E.....I.	 CBrS) C~J.)EK-\.t. 

--E- ((J)	 z : - r ltm ,i'm	 (-lm) Em 
JIH60	 aKBHBaJIeHTHble nOCJle.z:tHeMY QeTblp6 npe.z:tCT8BlleHHH 
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Ilpe,gCTBBJIeHHH 73(73' )+76(76") (npa YC.l1OBIBI Yl) 

r, rk~~S) ~:l. J 0 t, . f~ q,1 
~~-- ~ ~ ~=i ~ ~_ := Ov.z. 

[K-1 r~K~i("'~i)l ~-.l FIt-J. - - I== C"(A 6-)
(-ll)... ~ll(_l)fl<. ~2K~i) frj(.J El<. q, , 

Et<ti F...t~··· Frn ~ El/..-ti j{ 

E~~~_ iI'"i\ 5(e;,S)?J.] ~i~+~Et<:.t_ ~-J (2.3) 
c \l.lJ l z~=j t: ~ E "111 nneI::m _ "lm) m 7 

SIb,,:=, ~t.t~~~~?·A;~7 ~.'':: §;t~·~~~~r~.q6)1 i~.=tT.;11.ij~~·~~r.::;f1J1r,)-f(~-flJr-i (2.4)m 
~ J < • c J=K+J. ? (. 'c ~-l4;1 t ~ 't l=ttj tr.J ? 

K } j(-1 ... c A 177
 
t..= a;s. ~_ 1.-= f7 c .' _ (X-i) •• (i1l)
f J ~=Ju? J:=J.., t c 7.=K:+J.? L-=K+:l? (npl1HJ~l~X:i) J. •. (npa311eMeHTDI-611oKoB kt.'. 

• ., (' ( (I<-l)(m) J ~~ 
Kt-,t ~J!:.(.!:.m ) cooTBeTcTByIOll(HX M8TpHU 4 ~ onpenenens B (1.10), ~2 5~ 
1(-1) I (J(-.J)' •

(~'S)-eCTL npeacraaae aae 29(29 ), ~(a,·.s)z1~ - GCTL npe,n;CTBBl1eHHH 30 30' 
, J. t' f-.!. -,'71)

l1H60 31(31 ) ,I\lIfl MBTpHU (CK-..l. (!!2! l.{;j·~i~K-l); (tt.-,S') eCTL npeacraaae-
HIde 29(29'), {(~'.?S)zf~ eCTL npe,n;cTaBJIeHHH 30(30') l1Id60 31(31') ,n;mI

k~:I.. (' 2-'...1. 
MBTpHU a:. m (!!m1 K~)'fj·~i~m ) cooTBeTCTBGHHO.
 

A TaKJlte
 

IlpeACTBBJleHHe 77(77')- (npH YCl10BHH Yl)
 

Eiff:t.) t i ~ lJ,-.1) 111\ E
El~)---A- E Pot, ~ ltV iE \

EK-,i-j'K-i) -~- '- -'- ~:~) tt.tEI{_,L$", A ~IH .PK-i _ ~.1 
EK~I(t.1

EK @k+l ~.••AI(-tEx r~"1-1(£'''+i)) E" ::C(A,G)
EJ(1'l~ot ttl/EK~ite.) E ~PI(-t.i)qK J ~.i 

Sl(t,t k+i - A I:
 
- - - ~- -- .£>1(;+5 (m) K+2.'1t>2.
 (2.6) 
Em-J.(-!>m) tm-.l ,," AIC.~ ~3 

~.l.tCj(~) 
I

Em~.1(-(-:;Em EO'... -- __ 'tmEll)m .Pm Am Em 
?l1H60 3KBHBBl1eHTHOe euy npe,n;CT8BnaHHe
 

llpeACT8Bl1eHHe 78(78') '(npH YCl10BHH Yl)
 

"'E.1. l (.jI,.-.L) ] Ii1\ Ei (-~)Eft (13):T) \lY lJ-.i 
E~_ ti~)_-~  £totE t".AK.'ti(~IC+j)j~ EK-.L(-tl/:l) ... ~  ::C(lL

?
fr)

~~- .•. fk-J. EK _ £>"+J. q-tl.A ttll.~J.EK1-i~~) •••(-z:u) r (rn) ] (2.7)
fl(~a.ElC.+.tEK't.t. (Ib·T) 

q,mJ?Em 0 ~L 'm Em 
nH60 5KBHBBl1eHTHHe nOCl1e~HeMY qeTHpe npe~CT8Bl1eHHH 

llpeaCf8BneH!n 79(79' )~82(82') (npH YCl10BHH YI)

-Ei fu(!l.-.1) 1~] ® E.t (-~) q,i 
~- ~~·'i'~Jr.1 ~_ e:r:l 

£loot.Ej(_'\: ~K.1-1(~+i)j E.:-.l(-'Zti) =C(Alf)
A. ~""'-.1. - q EI(. 

q,j('i' .. ~~i E.,. ,. (RKt .1) I(. ~J.A 

,'~"J.(-~+.~)•••fz;.) ~~~~) 1~J ~~~ta. ~·-l(2.8)EK1":t 111\ a'J J . __ 
T r.ne- - - - '{.II. ~ 'FJ. Z Em mEm 'm ? 

6' 

" ,.. -1 ... _ - . K-J C.. .{ K-l S .;;: :1.,4.p·f ._ ~ . " .-1 r1}1(-..1 A ~
 
o
fA.=Pld;·e~ '~'-J 7 1J .- PK JZ~j ~ ~.(A,q.)jj~=.L,l1· ~+.1~;K~37 ";03, 't- ~.(A,fr)fZt? ~3 i=K+3' 

...J J'~ r.J. m I< x-J (K:l) 

J7:..:.= n J""",]._ ..+ , ~~..::; t7. 7z], . a:neMCHTLI-6nOKOB R-, (npa J.~l~l ~ ](-j J 
(Jb) (, ~=I(f-.z c J-,,:.l. l=t+.1 t::.J. ;t (1(-.1) (.71)LJ
 

Ri - (npa J<.f-:l1:.t~J~m) COOTBeTcTByIOlltHX M8TpHU R., R onpenenenu B (1.10)
 
J . (2 9)

{,K-.l) 1 . (K-.i) ;G • 

(B'T) . eCTL npe,n;CT3BJIeH11e 32(32 ), f( B'T~ k=J eCTL npencrasnenaa 
, , 1 c • • (171)

33(33 ) JIH60 34(34 ) ,n;l1fl M8TpHU 0;..-.1. (illill. 1 ~l:!j.fK-l ); (fi>''T') eCTL 
-- ,(ml ) l:a. '" 1 

npe,n;cTBBJIeHHG 32(32 ), ~(~-T ~J _- eCTh npe]/,cT8BJIeHHH 33(33 ) l1HOO 
, ) Il' /I~:l. ~1.,,)34(34 ,n;l1fl M8Tp11U u, (!!..I!!! K~:z.~L~J~m • 

m 

IlpK 3TouX)(npH YCl1OBHl1 Yl) 
)11-j- :l ~ 1 - 'JI<-.2......,., ~ - -.1 ..... ~. -r, 0(2 10')~= - ~=:A -t- - - =A-'" .[J,-? fJ> -? fi'=~ &-=== ....6,-[ B=.A •1:.11 (fO? !'l' (J'+.1. ~-.l~) ,SIl'-:lK-J K. ~=.t, KI< " 1<+11(+1.", tt+.v:t.2. I(tj) 7'/' tlJ1'"J /I)' mill j]ltJ/fI"=X+3 

AOKaa8TeJILCTBO.KoM6IdH11PYH npe4CT8BJIeHl1e 27(27')[4] C npe]/,CT8BneHHeu 
28(281 

)[4] npa YCl10BHId YI, ,n;l1H ~(.A) 4) 11MeeM CJIe,n;ylOlltee npen

CT8Bl1eHHe ~ A A AA 

~·~(.It-/~) =[(~·4·S~·~·S5)+(~·s.,. -S3 ·~·~)]-(i/fl,j(fIx) (1 r,n;e (2.11) 

SJ.,i..:l.,S~)SI(/~5".« ,f!,I/.,~!')f:{I("S!i' - M8TPl1UH-MHOllCHTeJlH, axonauae B npea
CT8BJIeHIdH 27(27') H 28(28') B COOTBeTCTB~IOll.\~X YCJIOBl1HX YI. nanee, 

yqHTHBaH Heoco6eHHOCTL U8TPHII:, £.1..,$:1.,$",$5"; S.1.,S:/., $'0 85 B (2.11), no
l1yq8eM cJIe,n;ylOll(Ide aAA11THBHo-MynLTHnJIIdKBTl1BHLle npe,n;cT8BJIeHHH 

r.;l;~(.A,6)= ~(~-S:)Rs~·t-Ss )(S;~S;J)+(4;~~-J)(4'4'S3 )](S".~-)J.JttlJ(rtK)7 (2.12) 

lc2;t(A,6): ~(,g.t"S.t)R4.-~~~.1)(i.c.t·S5)+($3·~'S6")(i/4-1g( ~'~-)J~~i(~)? r,n;e 

S-i 11 g-~ - COOTBeTCTBY~~He 06p8THLle M8TPHU.bI K Heoco6eHHLlM M8TPHU8M 

S H S~ TenepL, BLlnOl1HHB Bce 611oqH.bIe onep8UH~ B KBa~p8TH.bIX cKo6s8X 
(2.12)1) H (2.12)2) H npH 3TOM yqHTLlB8fl peaYl1pTBTLI ]eMM~ 9'[6), 8 
T8KJlte onpeneasaaa nOCJIe,n;OB8TeJILHOCTe~ M8TpHU ! fij (1.11) 11 ~ A 1 
(1.1~), n0l1yq8eU UYl1LTIdnl1IdK8THBHue npe,n;cT8B~eHHH 77(77 /) K 71(71'). 
A npe,n;CT8B116HHH BH,n;8 78(781 

)~82(821) 11 72(721 )+76(76 1
) nOJIyqaIDTCa HS, ,

npe,n;cT8BneHH« 77(77 ) H 71(71 ) qooTBeTcTBeHHo, eCl1H yqeCTL peayJlLT8
TLI ]eMMH 9[6J npH YCl10BHH Yl. OTMeTHM l1HWL, 'ITO KBJIt,n;Lle Ha TI~eHHHX 

BHme npe,n;CTaBneHH« ?I(71' )~82(82' ) HBl1H~TCH e,n;HHCTB6HHHUH npe,n;CT8B
l1eHHjJJ4H ,n;JIH 1l8TPH'U ([; (1.1) B BH,n;e ~(A,&}, 8 HX cnpaBe,n;l1HBOCTL np,OB6
paeTCH nYTeu nepeMHOJlteHHH 6noqH~x MaTpHu~ ilPK aTOll Cl1e,n;yeT HueTL B 
B BH,n;y onpe,n;eJIeHHH nOCl1e,n;OB8Tel1LHOCTeii U8TpHU ~ 6-1 (1.11) H iA] 
(1.12), 8 T8KJlte onpe,n;el1eHHH IHiTPHU ;'1'(A)6) (2.10) (npH YCJlOBIdH Yl)., 
TeOpeK8 AOKasaH8.~811ee nOK8xeu cnp8Be,n;l1IdBOCTL cHe~Y~~G~ Teopeuu. 

x) S,n;ecL 11 BC~AY ,n;al1ee ~OPU811LH8H Heonpe,n;el1eHHOCTL ipyHKUW1 ~~~-? He 
BneqeT S8 c060«, KaK BId,n;HO, aGonpe,n;el1eHHOCTL 311eUeHTOB ~aKTopH3Y~~X 

IlHOllHTeJIeM. 
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TeopeM8 23. llYCTb.~ -HeocooeHH8H KB83HTpe~H8rOH8nbH8fl MaTpH~a oamero 
BHAa (1.1)+(1.2), aneMeHTN-onoKH KOTOpOH YAoBneTBopflIDT Tpe6oB8HHHM 
TeOpeMbJ 2 2. [lYCTb T8K)Ke AnH nocaeaosareasaoceen M8TPmJ, ~ q J (1.11) H 
i A 1 (1.12) HMelOT M8CTO ycnOBPIH m !lli1 YUle Tor~8 Allfl d} (LI)cnp8BeA
nHBN cne~YID~He ~aKTopH30BaHHbJe npe~cT8BneHHH 

npeACTaBneHHe 83(83') (npH ycnoEllH YTI) 

f i E1 -~~~ 
" djlt~~)E~ EL 

-~~;&)E~.~ E~3 ~ "~~ J~JLK_.t ~K-.'l..:j @ (~I(-31( ~(JJ
 
Il:I - E
 

@I<-LEK-.t ~.tal<_l~K 
r:: W e OJ(-.1.I<.O"-.tK®.r1C-.a, K\!YK-.1 tl(-1 k.-\ 

(-~I()EK. K ® o ~ "jE/<-1 _ 

OJ <,~J(+-J.J~K4J.EK+.i ~d I1l1.',i.' •11m ~l~ (}@'""] ~[@:,")f<'~@1(+2.t.:..L E 
0.!'~)G<+!l K+.t. o (Z) ».Em
(-~)~ 

-E*EJ. ~1 
(-C,l)E.'l.. __ q,iE.a. ~~ 

- c.:c:-Ij)EK-lj-E-;'-4i "'t q,~K 
e~~E~?>EII._!> A =C0,~)l{.j(-.t®K-~G<.-.'l.. 

<::-~-.L)EIt-J. 
E....-,t. ~:.t 

t ....-l.R.lt-J. (2.13)ttl{Gll( Et<.EK ®"'+lEI(1-.1 q,111-1EI<.+J. 
0CK•.z)~.l.-Em q,m, c'-(~;;)E~ 

na60 aKBHBBn€HTHOe eMy npe~CTBBneHHe 

~pe~cTaBneHKe 84(84' )(npH ycnoBHH YTI) 
E ~1 111 ("c,,--I/)" 

~ e @
-ill-It L"- ,J 

(-l.i)..•E.-l,JEII.-~ r.a,(?:J.) <9 gl/-3l1. @
-Vi, lt"~ \1K-.L iik~ [( ~i)w~Lle k..t~L ..Jl~Z:= <ID CI(-.1@ 1A 6) e ElI.-l. ~ (fil 

o <:-~~)EK [<D Cl,1(JC-.J e fWI( (~J.)] 
J(i-.l..F".2.··· Fm (D (D J C9~PI<+.1) frJ(. 

~2. ' _. 

l
(D !!! 0 

- -Emlll L'--" J 
E.1. fL qlE:l,. ~_ (D 

-~r"_1j q,~ ,.1I 
El(-"l> As « ~~~ == Q;(.A,~)"L- q,1(-.l.~-z. «D ~l(-LJ (2.14)
~("Ck-~E.c-.l. (b,d
 

C> ~ El(,,_
 C}/(
t::K+.i,

® <.-iK+z.) E.Itt"2. 
Ltm<'-"1:~) -Em 

8 

JIH60 SKBH-!3aneHTHble nOCJIe~HeMY qeTl:lpe npe~CT8BJleH~Ul 

llpeAcT8BneHMg 85(85' )+88(88'J (npH yCJIOBHH Yll) 

ff,~K-If) I.t.J q lL~B·~~5~".1 (Q) i 
- ~ 

4.:l.<,~J(·l) ® ~t:-'!oK <Ii> J.. 

._ ~tPI<._l.)tblC_z.l~[gt<'.LJ(.~K-l.K1j .- -a- -=1(.A6) 

l
r ® ® £"-1® <rl> • tV!.1 -Yj(-;L j IJ...f~V!' , 

L.. ~ Clrj(K-Z @ II!K (~+1) L. - [<') e;,] roLlO",) "j ,.. "'- ~ _ (2.15) 

@ H(E>'S\l~::~ ~ 
. III ? r~e 

~ @K-f [q-K-;-( £I(-~= ~ }(A,{'AK-.2)]=Ex-;.{If;;.t${)i-.l;> u'K ==[.AK+i(.1~Ax)(~-:If.)J:={-f(t;-~·f.j~)r;> 

9 == {[(EI(_;tiI(-3~(~-:~)-(ilJl("'£K-.2"ilZ] JIH60] {'6K-3,.;:=-2,;-.:l·(,~,-:=lb )==i.". ·X..J: 
OK-;l,K'" A _ . .1<1. i( ~-K;t!f.:i _K_ ;> 

[(EJK-.i"lDK)(4+i 4 d)-WK-:l,· ( li3x-£'4c)] , ll<-.J..}<-tj:= -( BKZ~'}~K-t..t:=~-:l·<':·iNt..L}, 
_ ... ~ ,... ~ "'- ... .. ~ A ~ "" ."- (2 16) 

a.KK-.l= (At< -At<...~) == -1',,; J:<-1 ; (tPx-f~)== -4:tJ'~ ; J1J<'-1=J{} Jk-j=4.} &}t~ 2;..-.1.) Ax.=Y:~l J •
 

5 } /(-1/ j rn rn"" K-Ij
8 COOTBeTcTBylOlJU{e 14aTpH~ll ~ 2. '.1 .J!JJ. F., . /i.j, ~ e. F.J 
(X-II) J:.I'" ,? J, .J J:::l<t.z, {l-:::X+-<,,( l J i /::=.1 

H sneMeHTI:l-6nOKO.B L•• (npHi6:J~i~.K-"), CZ~. (npa K.,...z~J~l!:.l1)) M8TPH~ 
It (m) lJ lJ (It-II) 's jK-~) 2:t

(~-'t) L.. ,8 T8KJKe COOTBeTcTBylOUlHe npe~CT8BneHHH (B·.s)(lU3·.s)P~1)H 

{Ef,'1~(fr$)~J?:l) - onpeneaeus B (2.5). 

A TBKJlt6
 
llpeAcT8BneHH6 89(89') (npH ycnoBHH·Yll)
 

El 1"I:~1l.-'1)E.1.(-~.t) ([j)~~
4.-5(-j~ ...) E,,-'l

" '" E S:~"'P: - ]tr1\[ClD ®JlE.k·Jc®lC-~ f.J\.I(-.2.(~-,i) "-Y ~ • ®
 
E.<-~@.:-.t.
 

A.1 ... AI(-I( K-~ 

llEIi.7..) UJK-,2, (i) g;K. @E..<-.'LE,,-.t<:-j.....i'l (Y E.t-.l. 
<IJ) 0> E,,-.1...... (&.)E"-l (PI( - a; z. fS) WK J.AJt-l.Al('l£1<.

E"OI(~l \ilL®"'a''':''')0~'''') 6'-~R~-tiEI<.~l(~L) ~ £...
-E-;;;-l "@E;*§m) Em ' ..... Pm 

E~ 

£.1, E~~.z.~ III
1:.2

EK-,kY<-~) q,;z.
-£l(-~ 

EK-3~K-2.
Et<.-z. EK-Z.<rYK-.1. ::::: <t; (.A, 6')q,"-.tA~;-.1,E.,,:;-.1, E...-.1.C:CK) 

~ q)~;uAI<, El'., (~.I7)Eo<-t.1iIDK+2 q,KEK+.1 
EI(-+2.<'-CK~)

AKt.z. Gc.-+L -Em-.l(-c;)1 q.~, :'
A~ -Em Em 

m~60 3KBHEaneHTHoe auy npe~CTaBJIeHHe 

9 



----- ---.~_.. - ~~~--------nlir---------------------------

llpeAcTaBne.HHe 90(90') (npz YCJlOBHH YIl)
 
E..I..
 

@ ~t~)] &E.:l. 

.. ~-l\ ~-;' (~.t,)] @ [ <!l> <fi>J ~ fl'" TK-,,4-~ A LO?,;-.2.) W&-.L ® gK-.2.K <D"""Vll . tEK-.l..(:-S'K-.l)@Ja: R= ~ ~CC1> EI<-l. (D _®• !3> ~-.iffi 

[Q,KK-~ ~"-l.l@f UlK (~-+i)lAK-l. Ak-.1. EK 

Q,I<+.U(-~(J;)lL11K~.1.) q"1@!Et:.1"i~l"(1-.t).··f4n
 
(D EK-t-~
 [Ceft )] ---Em 
E1 (-r.!) 

E:I., (-lot) ®
-~lj(;4:~ 

= <C (A,6-)t~:= EK--[t-.z. ® <rD 1 (2.18)R A/(-.1 E,c-J.l:C«)J ttl(
AI<. 0 EIi.EJ(+~ 

® !~1:..EK~~_ JJ L tt 
~ If) Ern 0l.J ?

nH60 3KBHBaneHTHHe nOCne~HeMY qeTHpe npe~CTaBneHHfl. 

llpe,11CT8BlIeHHfl 91(91' )+94(94' ) (npa ycnOB'1H YII) 

'~B~f)~1;J ([/) Ifj 
f.1l 

-.:L (~f('-.l.)I~ [® ([j)]l1/.

L(~L) @.-J& i.... (J £l-.2. f- ~(.A,6)evE c~1«D (D £:«-1 €> e q,K-1.. (2.19)n 
~fQ;/(K-& §-'(/(-~J <0 r~K ~ ~~1)1

.L <ID Q,"+!I(""J, ® It.1?~.i) q..: J q,K 

o [!(B1:~~~~ L Jl 'tmJJil' 
II II "'..... ,.. '" .... "" A.. t .... 

WI<-.t-=[4K.-3(SK',f ~)( Ai=A/t.l,)]=~-.l:CK-j(~-;4;4)PK-.l, U{=[1+J.(~~AK)('t_~'4)]=fx-jll~~4~ I(.)~;) 

a. _= f[(J\:~ A<)("':i~",)-~-(~1~lIII60 2 J~«-3 : -(~-fA<~'!.=.e;'4,;~~-? ~2. 20) 
-.. Jltj}(; 'J- 2[(I:.;=4+J.)(lIx.:z.AK) -(AK-l.'IIx)wt:-L] J, l()"KX-.z - -PK+l.(AI(=:AJ(_z.)=~+i1l<:fl<1 
9 A ""'J/!'tw It -.,""" A -A """ ""'" "" 

6lf-.v<=(~k'-% l4)=-a..12K ; (,qj(..fAI()=~·.L;_l, Ax-f~, ~-f~K, EhJ(:f8 -.L, AK:L=.Px-.1 ? a coer
{A A 2/f.-Ii .. m 1<-1( X 111 

BerCTBYIlUU!e K8TPKUbI ~A.i;~·J;::.L,{Z:;·l.-Kt. ;fZill ==.L [A. ~.1"- H snel4eHTH-6no
(,1(-1/) l:m) J- ... » c » 7, (.~(~)(n)
 

KOB R•• (npHl:fi'fJ~.K-lI)t R•. (npa K+4..!:L!=i!:m ) AlBTPHUR,R a TBKxe
 
L.J LJ ue-It) {,K:'!) or. (II) f (JfI) .t

COOfBeTcTByllll{He npe~CTaBneHHH(fbT)(f(~7'~JFj) H (B7)( (8r)~~.L) - onpe
A6HeHbI B (2.9). llpH STOM (npH yCHOBHH YTI)
 
-S e; =q;-1 ~ =t.A.. + -£_)-.1 "" = -.J.1K-~ "" -;> Ii _;> -- =E
 
{ :U 0, 71.1' ,,-..r+.J. tp,-:L -;r , IBK-IIK-I( 4~ ~,1i1A'-3Jl'3" "1(-otX-.l • , f$"-.J.J<-.l K-.1 :> (2.21 ) 

{ "" -?.- - S '" - -1 .... _ ;r _ -.1...... =.,A -11"'-1 
fbl<l( • , 1lJ1C+.1K+J. ?? llbl(~-~-t-.J.' ~1'-(-++1+~-:L ft), B 'I1J1J.-,;t:J("'3·mm 

10 

llpeAcTsnneHHe 95(9~) (npH YCllO~H~ YIll) 
£:1 E.1. ~'h" Qj)t~:L)£~ ~.2._
 
~it)Ef Et
 ~, - [&1< @ 1

/Jj.-ti (~;) 1 _(D Ut~!t( ~.J.J{-J®id fl+1 ELtil1&rifiK ~PL-tJ.)wL+~ 'C?l 
@l+l.Ef+2. Et;2. 

3, ",@
C:-J~~~~ -~~ @ <!t '''1<-.1 _t&(-~)EK Ell:. 

WJC.l2j<.+.iJOI(+lE.ct.t £1t1'.1.ib~i:.1\ [~ Q,i'i) l~'i) <T.11f",<,.,{j)<1ilK+.2 Ex~;l" EJ(1--,t \
LID ~(-§'K-t~)~ in>EIT'l'&§m)E~ 

E1£1 Q,.1 /'q.!
Ea.. ~~ ~~~~-

E-e.r-l)Et-l CVJ.-Ei-1~;1 
®t qE.r. == £(.A, 6-)(!J!dEf;..i ttlE.~.i R:.~1 

0cf.t..t)£I1'.:!.-~_;a.-- (2.22).£VI'-.E~l -~~)5<-..I.. 
l(. 

®'" Ell:~-ti (91(:t1£:«t1 

Em
 (;-C/(t2.)Ej('t2;
 
C\'111

-<.~e;)E~ 

nM60 SKBMnaneHTHoe eMy npeACTanneHHe 
llpeAcTBBneHHe 96(96') (npH ycnoBMH YIll) 

E.1. ' rr J-.n ] 
Ea. @ 1m (ib'~) c 

E.t-l tAr~l (f'etl)l <CD r&fl( <1j) J
ILEetl wttlJ L~ttlK ~PtiK+H\ t~)Ef -J 

(sr-: ~l"i1i~"'F"-.l~ 
r~:: ([D ltBS)] <f!£t....2., 0 

L ® --~.1 
® ali~t.i1 o f~K (~I(+.i)l

l~lA \.(~EEI\ r- ••• F ~® ® \Y?"....t) trted 
E"tol. 

C'"1t-.1 K-t.1rKt.:l, m 

o . l(~g ]
CD -E~ 

E.1. 
Gtr.iE:t, <[P 
q,~ 

£t-.1 

Et " = ~(A,tr)q,lfti @ ~f+i~ (2.23)<'-It-tt)Et~ Fl+.t 

~i~) ;Ej(-~~-~ 

Etc. e.. .. 
i q,. 

~
 
(;}1ft.1,)41--.:l. J~ l CVK 

111-1
e c.=-t:) - Em q,.~ 7 

HH60 3KBHBaneHTHHe' nOCneAHeMy ~ npe~CTaBneHHa 

II 



_ _ 

ilpeACT8BHeH~H 97(97' )~1UO(100/) (np~ YCllOB~~ Ylli) 

- tt(~~,~)~1~~J	 (D ~i 
At-ti(ftd)] 0 rgtl( (j) j tt,tLeFt'd) W~"l ltt+1K. ~~K+i n ()(-!) l;"J~VQI vE1 q,L I=QXA ,6:)(D l~(I~)'S)~5pl (D

1., L (2.24 )tl: lLt'1 o lJ:~~],~ 'lll
t 

Jl q,.1< 
(fJ) [\(e;~1~:~ -

'<' -.. • . • q,~ r,lle )l'uJL+i==[q-l-(fj,f~l=BJI.)(AK=Altj)]) V)tc.=[.At-(A=Ao ).(&'0 =8)J 1 
ti /(. £'+1 [.+1 J( J 

gel(=-~+l .(~!~(= £b~ ? l:::: {[(.a",=Blt.D(f{Alt.f)-U;lt.l~;~)j n~6~l (2.25)A 

~t...i/( =-(8)1(:::: fbl-+.1) 2,,+j, 't+1K [( El+.rq~)·(fb[t!Eb",)- (fbl(= o,ltj)U)J<] J, (lKltl:=:(Ab.l=-A,,) 
~ It 1J!\ ~ A ~ IC-J,. A /(-1"......	 ,

flJ;: ~e~J)J~~h AK::::/=!+.3~·p[~Z, Al~1=4'/4;} , Eb/fJ.=0+ft·~X, 8 COOTB6TCTBYIO
lI(~e M8TPHl.\b1 ~ lb. F. F'- El> JK-J. J!JJ 1] P1 ~ J?-l { 1m . 

J 'J J , ,,1(- K. J<=tt.l. , l J'J j J=K+.1. , ~ ~. J';J 1 ~. i:J.l. , (t-l)
 
.. .. V .II 1J<-1 . A 1t-: tu 1(-.1. s" 1m "
 

~ tp F. FD ::'Rv,~1 '_[. ~"IJ,t.", F;.' '-:1' Z,' t'=!t••<z..t -: ~ sneMeHTIl-ClnOKOB "tJ" (npa
~	 ,:> l.., uJ.. '(,T L- «e:» '(K-J t- ...' Ff(+~m) • ~
 

i!:.J·~i~l-l ), L,~ (npa l+z~l~t!'I(-.l), c.. (npHKf-.z~~t~m) COOTBeTCT
(1<-1) (!':l) t,}{fIlJ	 lJ 

BYID~~X M8TP~~ l 4 ~,8 TBKXe COOTDeTcTByWmHe npe~CTaBneHHH AnH 
.l.l-J.>.. If !.l-i) l ~ , $.,~",J s.!'.i).t (1m f( 1m) j.t)

(Jt>·S)~( (~,.qH~=.1) ,(lb'::» [c tb·,t;)t]~=) ,(Eb-S)(l If,.s)~ ~:J. - onpeneaeau B (2.5), 
.(2.16). 
A T8Kxe 
ilpeACT8BneHHe 101(101' ) (npa ycnoBHH YUl) 

El~.l.) E1 
___ ~ t~ ~'-~ 
E~-oL<:~l_j) - Et !1-i 
[[-.102. .. A-l. ~~t..J.(~+.L)] (D [~ ®]

EtQJl"l Ai'" At.-l. [t. ~Pb-.L) OJ!+-.L l>t+ilt (D 
E1.+J.(-jt.~) Et+i :P't <..y.-.l)----- -f @ t.+\ ~ [J)
E~~ti~~ ~~ 
E	 ,,1:1(.-11\ 'PK-.1. _ 

t<:-!(i)" A""A EEI((1),,+,1 tti It-.l. K r~~ ~~l.] ([J> r~K (~IC+.l.) 
L(!) Q..1(+;{[+1 lU!';ti) frl(,p IE~i~~)	 41 

-E~-:~:)	 - Emil ({}) 
Em 

-Ei E~~C:.)_ rq,i 
~~ _ Eh(-Ct) q., 

Et El.(!il ~ 
Et.-ti Et+.1~t+ q" 
AL+,ttt+,t Eft,tC:Ci"3) i 

A:- -E"e	 E;.1~~) l-et 
"'...1	 Et( (1)1(-+,1 I( 

AK+2. \;:.\01. Gc+l.O~L 
~:!..o_ ~!.o_ ':..K1".l.CCj(+~) Cl-m-.1 
Am Em E~-:L(.:cm) q..~ 

i1) 

t', I 
tt+~, 

== CCA,G) 

(2.26) 

np~AQ_TaBJleHHe 102(102') (npz yCJ16B~H Ylll) 

E.l. 
E~ ((D 

.. .Ef-1 
~••• T~lE~

~iiiJ 
R 

~"~IR 

E1<1Cl;,,\...(i..1)]
®E[~_O 
"II A "fl(-.1 
tt+ll+.t"· 'fK"".l. Ell. 

EK+i:~.z) ...(-tn)
@	 -EJ(+-,t

--Em 
E1 l::'t:J..) 

[(t1-)]	 {D 

0
 

~~~Jti(~+i)J [lfP ®1
~L.1) Wt+1 (] "gl+lK 4) 

(j)	 1)(lC[T)] 0 I 

l'rKL~~!ti J ~ ~~j( (~+1)J 
cri) Q..Kt.l.f+1 (PM1) q-" 

[(~~)1
 

ttl~__ t~l @ 
q.,2.

Et.-1~1l:-i) 
q+-l. ((j) q,t == dJ (A,G-)
!,t:-:El:..t.- ~r~)~ 

q,1(l K-i EK-.l.C:'Z«:1) 
~K @ El<, 

EK't'.1. t+nrl(]) 'fK-t.z. EI(+;L tVm~~- -Em ? 
n~60 SKBHB8neHTHIle nocne~HeMY weCTb npeAcTaBneH~K , - 
rrpeACTaBneH~H 103(103 )+106(106') (np~ ycnoB~~ Yill) 

- 1\(t~~)?~J _ (i) 

J\:J+1 (~!~i)J o r~ <!l>lJ 

l
L<.PtH) Wlti 19t...l..... 0 

evE1 
® l~(a~T~J~~JJ ~ R [ , a: t uJ", (~ICU)

t~~ a,~Ji~] <!]) l(p",...l.) (l,;1 
. . @	 [t(~~T~l~J 

Cii' 
R 

UJl+i -: [frt.':. (e,l~f B>I()'( AK =Al+1) ] ') WI( = [AI+J..-(A-: =.4l+1)-(St -::u,J()] 
" '.. II }..... ~ 1::1 .... ? 

(2.27)
 

£\.1 
q,:t 

::€(A,6)ttt 
q.." 

q.mJ(2 .28) 
'7 r .n;e 

- -... -1'" =.J1-.1 IN. "" ..... -;1 - -1 ""- + -is=,A-J 2.30~8>I'J'I-(~".t~-:.C~), 8~j~j	 0' ~ SKt'v;.t~+.1' ~;;~~~$,)l I1IIn m+1~=~+3. 

s = [(E.(Ja.K+1)o(Alt-fAK)- (4l f-j A,JIJ!&i.J JIHClO ~I(l =-(Ak..t=A~).Pt+j , 
lC'*i {[(Alf-J..=AA:)(£l~Itil)-WK(At+j::'AK.)J ? J(1,1(f-J..!+J..= -PK...dAltJ=A,~:), (2.29) 

i!,J../(= (fbl+J.:iK) W8TpHl.\1l ~ Al~l' AI<J? { SI()il~jJ , ~ J;1+1, uJ,J Ii COOTBeTcTByllll4Be 
A .. l l-J. S II " V _ II 1 I<-J . m '" 1«-J..

I4~T PH~1l ~ '\?~ ;~J. , ~ A.,') ~.? ~l;j Al+1 J '-it ,! At, 'f,: Jl;K+-l,' ~ Ai >~', "i'K = Ali t::/+~? 
S<r JIC-j A m l-J j(-1 J- ot (l-i) 
{l.-.i j:l~.t)Z:.dJ·;/(+.t.? !'[ih:l.,!ZiJ-:.t H sneweHTIl-ClnOKOBR., (npH l~l!:J'.~:!-.J. ),

(K-J\ 1 • (III) L- +,2	 'J. (t-..l) (I(-j) (171)

" R.o (npil "~~l~~K-l), ~., (npH 'J(~.1:fl~·!:m) COOTBeTcTByl>lI4HX yao:rp1".l~ R., ~ R 
(.~ . LJ (£-..l\ ~-J):z. (11:-.1.) (IN) .t lf1l\ '"t.IT/)?

8" TaK:ce npe,llc'T8BneHHH ,llnH (R>rrXl(~'T)~J1:.L)' (B'r)(~(BT)~I~;J..\ (B'T)a(tj)T)~~~j)
~ onpe,lleneHH B (2.25), (2.9). ilpH STOM (np~ ycnoBHH YUl) 

aoi1=~;l, Q,/,;(.AJl+J6;.r~)~181_J!_/:.At~::, ~r?, ~11;?,ri!..~~qi~, .. 111-.1. 

1	 I( J.,.,=I-I3' S/(I( -f.,IJIHJ*,l ) 

nHClO SKBHD8neHTHOe ewy npe,llCT8BneHHe Em .r	 4oK8aBTenhcTBo. AHanOrHqHO TOMy KaK nocTynilnH npH ~OKBsaTenbCTBe T60
pewll 22, KOWClHHHPYH npe~cTBBneHHe 64(64' )[6] C npe,llCT8BneHHeM 66(66' ) 

12 13 

i 

http:Q,/,;(.AJl+J6;.r~)~181_J!_/:.At


----

..._~- "l 

[6](npH ycnoBHIi Yill) nOnY~8eM MHO~eCTBO npe~CT8BneHHH 83(83)+I06(I06 
r

) .
 

ITpoBepRa Cnp8Be~nlinOCTIi R8E~OrO 113 aTHX npeACT8BneHHH npOBO~HTCH C HC

nOnL30B8HHeM nepeMHO~eHHH 6nO~HUX M8TpH~. llpH aTOM cneAyeT HMeT:D B BH

AY onpeneneuaa nocaeaoaare asaoceea l q i (1.11) H ~ Aj (1.12) K onpeae

neHHH (2.30) AJIHI1J'fl'. Ilocnenaae , T'.e. ~I" (2.30),HBJIHIOTCH npHMhlM
 
cneACTBHeM t €r~ (1.11) Ii }.A.~ (1.12) (npa ycnosaa Yill). lloaToMy H8 npo

BepKe npe,n,cT8nneHHH 83(83' )+106(106' ) He 6.YAeM OCTaH8BnHB8T:DCH, a jJ.
 

TonhKO nHWb nOK8J1teM cnpaneanaaocr s p8BeHCTB Al+1= A;< "7 8>[+1..= 8J1<
 

~T8K, C 'y~eToM (2.30), HM6eM
 
A '" 1<-.1" ~ ,)(-1 " -1 ~ . ~ 1(-1".-.., ~ _ ~ J<-.J. ~
 

At+.l.=P",·{Jlt~~ = - £1\'( ;~~?' frl+J.) 'lZ1-.G = -4 ({"J+;?' fbel-zl+,l;)ll+:l.= ~.( ~"-.fJ(-i./Jt£~)Pltf" 
;~) 

_ --- '-.1. 1(-1,.,.. x ~ 
- r:-~AK ) •. ,], Jl?-Pb.2.. zz: no.§>~,pf) = AI( .. 

!-/..~& ~:::'lf'3 o« ".
A K-.!" --- '" -1 }{-j ~ "'" K-1. " }(-1 

al+l=lJ.+!~ '~J( =-~l+.l·(fjz+.lIJ+!~)·2; -= -kl+.z·(it.z!/;l{1!t~}Fx=:-it+.z·(IJ+;?·~:'1K:1}ix= 
"'- ./(-.1. -1.'" ..... J( 

==~:J..~J/j)(--1.'2,;)=qf'oll7!r~~ = 9>J(. TeopeM8 AOK8a8H8. 
n8ne& nOR8~eM cnp8BeAnHBOCT:D cne~'yIO~e~ TeopeMhI. 

TeopeM8 24. nYCTb~ -Heoco6eHH8H KB83HTpex~H8rOH8n:DH8fl M8TpHua o6~ero 
BH~8 (1.1)+(1.2), aneMeHThI-onoKH KOTOPOH y~oBneTBopHDT Tpe6oB8HHHM 
TeOpeJ4h1 22. ll'yCTL TaKJlte ~JlH nocneAOB8Ten:DHOCTeM M8TpM14 ~ q-J (1.11) H 
tA 1(1.12) HMelOT MeCTO 'ycnoBHH IX !ill! ycnoBHH X. TorA8 AnH dJ (1.1) 

cnp8BeAnliBhI cJIe.n.YIO~He W8KTOPH30B8HHhle npeAcT8BneHHH 

llpeACT8BJIeHHe IU7(107') (npa 'ycnoBHH IX) 
£1 -  E.l .~~, ..,£,2,tS;/)E.t K-.lt:'2	 ({j)I

J.. -j . '" 
1:;;'<:-,S'l(~~1 r~!tj (~)J ® [81('1(" 0 J
El(hB>~r·B>" .. l(.l?lbl)Wl<h~ g"'+~K·tK~&
 

@K~E.t~J.
 
~~JEk~l 

~+;t Gj(~
 
E-S'K'~)fi~
 ® K'!.\;',:::; @Ft 1<;,11 

F "llb••.• HJ(i'~.)EKIl '1<.+ k+,l It ro a oj~ (~n(~'i) J [& 'I ([D 1
~K!\.iGc:i ~~.t l@ ;;J (!) l(P~~i~K~.t ~ {P &~:lt ~~K+9 
(!j)J(~~~t.t 

ZK~~
 
f~K~5)f.<:~
 

-~ 
(j) 1(-,1 " .., ([j)

~tl\i··I?>Cfl L. ~J(-:1 .. 

<:-,S\:) EI( f@ ~I:.li] (~(~+,1)1
 
®K+i~i
 

~ 
l® (jJ) l(~~)~~ I~~ 

~J(t;1. Gcto1, 
Em-l .~,,,,,m(i'~)~ (D 1., z;f., ~ , t 

'I
':,'
L 

(-~",)Em 

E.iEj, ~J. 
~i<::~)E:L 

~- ~?: 
-~&~)Ek~.1 q,.~Ei-.1~IC~.1 

l1D k ' Eoc 'Ev.. " 
E,,+.J. ~I(~i @K~.1~~l q,~1 

El(h, ~~~~ ~CJ(-\t)~~J.
 
~E~.1. £bk!!J,


J( -01~~.i ::=:(iJ0/()
EK" ,. 

®I(U Ek" q.1::~EK:.i ~~·!ti
 
~h g.~I~
 (f)l<h~" 
-EK-J.~.1 E-~~)~~.t 

EK (;C;.L)~1 11(Et<-t,i 
([h. £is.

E'K+l. (2.31)~/(+j, 1:«+1 
~E';; (-CK.Z.)fJ(iol. ~m. ?-(=t;)E;, 

nM60 aKBMB8neHTHoe eMy npeACT8BneHKe 
llp68cT8BneHH6 r08(108') (npH ycnoBHH IX)
r r-

Ei 
E2., [(~S)J @
-~!.,1	 ® 

r~K~i(~~l)J @ [&.((11 @ J(-l.L)..~\~tEK' .... 
~.I?I(,I+.i) w(~,1. M.!A:~ ~K~.ur.~!

e.c~J.~~.i' ~!J ~II
 

G<~.t
 CD ~£~) ] A. 0 
~~.1.Fii_ "i' l'l 11f7\ ~WIA~~1.)J r« [l'll" ll'l J'l!Il.V'("j(~1 'UJ -" 'l.!J"'''(:l.).;fl)F,,"~t  k+2, ic:',{- "" t@ ® (.P~~l)WI(:.l. ~~lk&~I(+.l 

~:1~~.i·~-.l~ 
a) [(BS)] ~ ~ 

-~J r@ ~"".l] ([P r~K (c?td)]
t~~2.)..tlJGr. le ~l ltP,,+! ) q-I(

~tll(+.i·F'!>1 H aJo EK+2.. [(;S)]--Em 
E.1	 r.l.
 
E~ F,;z.
 ~i{P-E~!..l1('~ 

Ek, ~J. 
E..~ '0£
 
~'U. I=ll.~.l
 

q,1(10z~i)E.c!t-~ EIC!!.~ 
[2~) -~!!..J.F,,!!.1 = £(A,li)c~::: 

Etc.. v q.1(~~ 
~!t-l ~ 
f: ZK'tt) G.:~.t J=~~--- -- '" <-£K-.1.) EK-.J.. FIt,-1. £ll(CK 

EI(+.1.([P (2.32)
<:'~t~E~_ III tym 
(-e.m) E~J ;I ?
 

JIWCSOaKBHBaneHTHhl6 nOCne,1lH6HY mecTH88gaT'D npe.ltCTaBJleHH~
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15 
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I 

Upe8CT8BneHHfl 109(I09
l 

)+I24(IZi ) (np~ ycnoBH~ IX) 

qi[{(~~$)?~~~J (() 
q,.t

f~k~.1(~'.p1 @ f~·,." ® 1
 
LO~II.".1.) W~jJ 'l. l~"hr.·~I(\iI(~lJ
 

~I 1=a;(A/t) 
~~ 

o U(B~)~;jJ @ 

~~ f® Q,.,:'K'! J fW¥:I(c\!lj)J r~· ® 1 ~ ttJ('11.. L0 ([D+ <Q) ~(1-i) Wl<~.1. 0:-1(j) l~~K ~~JJ'>~ 
({j) U(~'S)}~~lJ _(J) q."!(Z.33)

f@ a.K«:'+.L] ([D fl.QI«~tj)1o L® (1\ I l(P.:+.1.) a-t<..J ttl ~ml r,n;e 
? 

8 TaKilte 
_ A , • AU~B'S}1~~jl_ 

rCOOTBeTCTBYIO~He MaTp~Ubl [8>1 A,L., ()J, W], [11 l ;S 1=; J=1 F J, ts;«), 
(2.34 )~peACTaBneHHfl (~'SX!(!b'S)~i~~) - onpeneneas B {2. 25). 

A T8K21<e 
UpeAcTBBneHH6 IZ5(IZ~') (np~ ycnoBHH IX) 

El~.t) E.l -~ @ 
- ,- -,. E.t '~~i _
E..;-;/.Ef.:~~ - ~~.1. 

·fAK~.1(~t!+J)] o; f ® ®lE",L,L 4J)r.' • A 

E ' @,.'t.1 A.l.•••AIt.~.1. ~ lCet<+.1.)W"h 'lIJ l~l(~1l{'leJ 
1=
K 

,. 1: I 'p', 'IC."-.!. ....t.lCSC+l ) ~~ (D K~~_R, (D
-- 'A- E..-:.':!..z. .£I.

K-..\. '~E.;~~<:-f>r;~) ft.;~jA 

rQ;'l:I~lk~l 1<D r~j(\l(~~j) Jo [~ @lE.:'!.1 <(l)",11 A I ...A" Ek', 
E~' @k~l "+j /<-.l 1;" Lt1! Il-r.'.l1KW l(l'lI.\1)WJ(~1 ~ 11K~J 
El'!t.1(11l~l) -+~ _~\C..PI(: "-1 If). 

- ,- -,,- - EK,-2. (i) ,~P, \IY 
~-2. (-~K:.I) t(:L 

'PIC-.l 
~1®1(' A"A ra:KIo"IAk'4.1] aD r~K<'4<H)~1EK ([h:u k~ "'1E,.;, L(i) CL....1It.\l, l(,F,,+.1) ~ Il\ 

,~~~~~ ~II @ .Pl(t~ R, 
Em-.l (-~ra) EmJL " .PmEm 

t.i«;)Ei E ~iz -- 
- EI(.' S:~J.(-el'~ 4-,2. 

EK~.i ~. ~K~1 

~~E..':~ E.:~iOt:~.1. Q,(•.
 
'AK" £,," ~~.t(~~)
 :::::~(.A,6) 

r.c.'~i. - - - - 
'10. AIf.~2. ~+:L ~I~..I. 0CI(") etl(ll __ -= ~'@~i 

~t<.-.l. ~ ~~.l@/(1..2. 
~ E ~~0~~ 

1(+1 '-:- - -  (2.35)
A,,+,'l.~+.1. ~-l.E",(-~)ml<+J. \l lfK 

____' 

Am-.L E -1 E...~.i~+.2.m ~m. tAm Em Sr-+~~Kti? 

HH60 SKBHB8neHTHOe eMy npeACT8BneHHe 5m 
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IIW' 

rrpe~CTaBlleHlle 126(126') (rrpn YC~OBllH IX) 
. '-E.1 

£.2. (ein] ~ , 
([D~E:~ ~k~.i(CK~~)J (J) [~ ®]'II (D

~ 1,..·fll-~~I 
II A t£l(!t-l) ~Kt:! gK~lK" <0 

~~1 E-7;~~)...tz.;~ ) 
CO> ~g~)] (D

E.t.+.t 
c~::: 

~~l ra:J:\:..art'k~il (Q) r~K'I(~~h)J @[!!?(!)lR ... " " E It 
~ f.....'f.. IIk rio le> a..ai\(.+! ~PJ('~.1)WIt.~l glC~.1K~J
1l:~J. 1(-.1 E,;~f~~.~}.t 1(...)k+J.
 

EK'4-,t
 ~ [(&OJ ~. 
",,-"1-~K ..A ra.ICI'~Kl('hl {OP~K~j)l

L@ Q,~lr:~JJ L.PKt.i ql(Jo ~~,L\~~lt(-.1. f«1'.L~2.)"{-~)1 ill 
Oe<:-+z. [eBb]- -Em

E.i (-l:'.1.) 
E;z, f[~) q,lo 1
E;:..L~~~ <t,2,EK, 

E~'+i q,,,,
~1(~F.:~.2. fZ""h)c~ ::: = ~(.A,q) 

R l,,-;.L E~!..L~; 
':'.11 q,K"~ I(.'. '-K EK~i 

l~~~1l._ t24.1 q..K (2.36){D ~;:..l ~-.L(-'z; ..1) 
- Et<
~I( JJ LGet! Q

!~~m , -rm)u? 
~H60 SKB~BaneHTHHe noc~e~HeMY rneCTH~aTb rrpe~CTaB~eH~H 

TIpe~cTaBHeH~H 127(127')+142(142') (up~ YC~OBHH IX) 
... 1(,"-1 ~ 

l~:r~}~"J ~l 

t~l(~f(~~j)J (J) L~ ®] o 
~.tPI<+J. w,t+1 Lt~-~ 

(9 li(~t)l~~] aJ> 
~~ 'I=C(!?lT)£~ftr~'k.a:lC"l(I+J.l ([V f~k"(~J.)J ® y~ $1 

c~ ~ (2.37)l® a,l(~.1.~tjJ l(E~l)u)IC~ ltJ(~lK@J
R 

e li(BI~~J ~ ~~.jr~K'~~J <!JJ (~Il(~l)l 
L(1) CL-K':lJl\i1 l1?l(tJ, q-K J
 

(D
 Lt(~'f)~~~ ~l,n;e 

cooTBeTCTBYlJIlU1e MaTpHUH [A? A, R,w, Ui] [if:l.f·ir;·ji]a TaRJKe(2.38)L "rli'?"'i':J 
{ IIpe~CTaBJIeIDfH(&'T)C{(BT), J~:".1) - 9p:pe.n;~~eHH B (2.29). 
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n RH aTOM (npa yCJIOBHH IX). fJ%=4:-:1~ ~(Afl(+6: -fAlf.1~.=,.A-l ii.-;-) Ii - ?t~.t. 
'1.1 ()'?J" v' +17'-"£ ,f' 7 H /(-lK~.1- 1<', I(It " K:.:tK+J .:£,,,2.' 

. ~ -1·- . -1 -"'- -1 ~ 1 - ;''jI< -,t S.... -1 • 

{ ~ ~~~~~lTK+1 ) 8J~::(j;~J,+~-~ -E~}!. ~:~~~A~.;IP/(;{.~ ~K1~' tP=K+3:: t e,/(~rl~~~1_3"'<;. ~9) '17-1 

~/f;;(AI'+.1~-:'( ~) ) h3K-:iK-.i-'.A~·, 8>Ki( " ~~(f:1·~::K'J.3' j 8~+-O+z(fI(+1> ~/I (IJq+l"-.l '?');, eJJ1A147UJ·.£,':K~· 
ilpeAcTaBJIeHHe 143(143') (npH YCJlOBHH X) 

t1E.I. 2.t, ~ 

,'.-.E_oZ..(~)E.t 
~.i, I _ (f)1;;. ~ ~,)fk4
 

. ~+..I.l\.;..t l;~.,
 fJ\.r.~l (~~~J.')]@ r~I/'k" (!i) 1@J(+.i~~.i Of'~PK!"i)<1ii+l ® tgt:h,,- ~~ll(~EK+.2(PK~t.:+.t 
ft.., (i) 0 ~;'2.~ ....CD~K·)EJ(II 

@t''J.J.EJ(~J. r@ a. oIJ(+11(])[w":"(:?"~..I.)J®rgl(l~ (fi) l~~.i~tt~~3 
II1:..:;, L@ @]® ~•.i d>K'J! CIDL~I!"!k~k'+..!.K~@t~.lEIr!~2.
 

~':.b
 <D o EK~2. (j) cC:~~~)~~ 
Ell. -J®~@ ~"+J.)l(1',,)EJ( - - ®-Q,KK+,J. _I{ JE...~.i~~.~ 

@l(ti&t.1. (~ fj) U'<U)q..~_(!j)

®Jc",t E.<~~
 

i;'t,t 
E;;,{(-~J(~)~+?> 

Em 
([j) 

Z '~~-;;)E;;; 
- ~J.E EJ. " l 

~ ~~ q.i(-~.1.)E2. 
-E~!...l.~,_.1 -~elt~~~.1 q.1.Ea-.. #. ®-:' £,:.

e.:~ ~~ (1IlC~&~
 
EK'~.i~~.l.
 ~I(I(:-Ck;'.!.l)Gc'!..1)( =(;O,6-) 

~~ ,. (!j)~-li"
 
E,.~! i>~!.
 @('+ltKh ctj{1I
-~-;l~-.L (- Ct:'!t:2)Ei:'!t2.

EK £l..KE-~l~~.l.G<+i 
(1)1<, E~ 

(2.40)Em-i, &K-tir:r-U ctm(-e~l) f"j(tl.Ern 
- (??;;;)~ ? 

~~60 SKBHBBneHTHoe aMy npe~CTaBneHHe 

npe~CTaBneHHe 144(144') (npH ycnoBHH X) 
- M'EJ. 

l(~'S)] "-Ez. ((j)
-~~J. r.l\."+.i(~~!)J ({)[&IiK~ lID }


C7~)..~~~. F.
 ~.PI<:'+i) ~'+i e ~r.!t~l' gKtik'.l.i 

Gc.~FJ(+2. ,(1 <l? e G:~l ~ _0c!: re a,.. )<IDf Wk~(~~.1) 1® rglee: <D J IIG.;+l.~ •• 
)...:. l e J5r.l. em l (2lt.~~) fu"l~ @t~,~.l.k ~I/~.i~.i 

~ l~z. ~'1l.Fr~fK~~ (j) <D ~~2.® e 
e.:~2. __ - f0 Q,K~l~f~;(~)l 
--EK-l l<n> <!!> ]4Jllt2r.+iH'f1c,J 

t~'\E~+iF,,+;z.••Pm e lC!i=S1] E.<+l.__ 
-- Em 

[1 FL ~iE2. F2,. 
q,,t-'!.}K~i ({J)
 

Ex
 q.,~\
~+i ~Il.!"i
 
(:-2~!:l')~'~1 ~~..l
 ~r<1I -==(k(A,q)1:::1<." A 

Ett,'!t.L Fll."+! 

~~~.t)E~+2. ~1<:1!,..tl~~= ctl(
E"h 
-Ell::;' ~I<.-l.. 

® ~~~~~~~ q,m-l 
(2.41)EI( 

EO<1'i q"m. ? 
'-E~ 

nH60 SKBHBaneHTHNe nOCJle~HeMY qeT~pe npe~CTaBneHHH 

npeACTaBJI6HHH 145(145' )+148(148') (npH ycnoBHH X) 

n(ii)~~~.a 
q,1

r~~J.(~~.i)J(D [&K't<1I ((i) J 
4) 

<t,2.l(EK~!) Wj(!o,L @ ~K+.1lC- ~K~.i.al 
o e El(~~ CD «:D 

c~ q,J(t I=C (A,6-)r@ Q,.,(~+i](j)~~I(I'(i~.L) J<!i> r&k'k ~ J ~!~ l~ <lD (j)lf.lI(·J.i UJ~\.ll1\ll~K~.I.lI.~K~J.K+.i ct-J<IIL. 
_ _ _ a:!> aD EK~L <!D ® 

rdD~~h-1<Dr~ ~:)l- q,K
l<Ii) @ ®l(f'It+.1) &t<.J 

(lj) q,~1 (2.42)l\(~S)~J~lJ 
{r~e 

'" \ ~ "",7 " "J rIJ.. fJ]COOTBeTCTBYX>lIUf6 UaTpH~H fEb, fb, L, co , WJ,[t, Z, F; F , L·)tJ ? B TaKae 
{ npe~CTaBneHHH(B·.s)({(8·~r=)-onpe~eJIeHbl B (2.16). (2.43) 

A TaKJ:6 ~ 

llpeAcTBBneHHe 149(149') (npH ycnoBHH I) 

E~~) E, ~ 
---- E ;a., ~ 
~~2.(11(~) ~ - ~!.l - ((j)

Gr.~OIC' A A~E' r~r.~J.(l~J.)]19 [® ®]

EI(' cD"ij, 1" a::..s. L l(j?~+.1)wtl.~ «l tK~" (D
 

~~J.C-J(~) ~~J. _~ .... l!D Er~$D '"-@
 

~~J.~~ t A ~~ r~I.9-k'IK!IJ ®(~K"(~) l@[~ ®J
 )( 

EI(IC &11::.1 K~ ~J. G<~ Lc (kJ(~~t~ ~O?K~l) w~ ~ t~.U( (D 
Gt~..l.<1K'+.t) __:=- <!D_ !i)_E~h€) 0 

&.-~(-~~ ,,4.1. ra.c,,~a:I(KI!uJ@r4!I{(~)l-#. 

EI(-.1. <!lll( Al.LAr..1.~ L(D ·(kICWC:"".1 OlC.l?l(t.1,)tf,J 
Eo<. m..} '"!f 0 !~
~~~~) Em \ 

Em ~ 
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qlEic.:t)£1 
er;l.~!..!(-C/)~-

Et( tt' (@K+l q,/(,~h 
~".i.(IVt.t.

Ak"'1.4~2-
~I(II&~.t<:-c,:+~) :=~(A/~)AK" EjC." 

fIIEj(" (!i)k'hE"'\i 
AII.'~.t~~.t.. Et:'h@k~.1. ttl(AK El<,'+3 Ek"t.t(-Cl~i'.»---E;: (2.43)-E~J.C:~ 'tmw.l 'f.E.&.L E"" 01(+.1AII.t2.Ek-t2. 

EI(-tj.lDKU CJrm. ?A",-to E.<t~ EIC"'2.(-clC~-Am- -~ --1=;' 

__ I 

nH60 8KBHBaneHTHOe eMy npearrT~BneHHe 

rrpeACT~BnGHHe 150(1501 
) (npH YC~OBHH X) 

E1J. 8t ri] _ (i)
 
A - ~'-.l. @ f.A·l+!(i,l+l) 1~ L(§) @J
 
~.i" t~.! EI<.' L(PK'+.1) itK~lJ ® liK~!r:1\ t(i)
A 

~(-~~i) {j) (D E.:~.t <D ® 
ll.,...~ I EK'~.l.	 t- - ~ tw3 1 (~ )J(_= %' '~., Et.:" ~'k,{Llk!tl (fi) ~lt! ® §> [>
 

R
 It.! r;-!	 ~.!,.! <[l) a.,,"t.l.It!t o PK+! {VJ('~! @ [~k'~.1" (!J 
- E --:-;:t ) (J]> (D E,,'''-:l. (!) <!i)
" ~k-..l'" -- - -,----;., - - ;::;--- 
fit".! ~K-J. E.... .}- 4 r~K'~I\\:~ l(\)r~ (~K+.1)l 

(\J) ~dC:C-J(tD·.(-t;n) LlID ().,1(t.il(~JJ0l(p~:t.1) Er" 1 (fI 

E~+~ __ {1} fOYT)
Em l, 

E.1. (-(1) ql
E2. c'::~)
 

(!]
 (h.-~~.1C=~~) 
E.K, 

-~I{'E,,'+.!. =tf,(A/1)
""f1("'2.Ekh(-;;'+.l) q;1("

'/. -< £R~ "ft." EI<" _
E-.;'lti 
- - E,:=.1.(-4t-.l) 

(2.44)Ell. 
(j)	 Ell"'!. 

'f"tz. f«tz. 
f:-n -~ 

nH60 aKBHBBneHTH~e nOCneaHeMy qeT~pe npeaCTaBneHHH 
IIDGllCTaBneHHH 151(151' )-tI54(IS4' ) (npa ycnoBLH1 .x) 

tt1 It(~~.h$l~ll _	 @ 
q,;t.fAI(.+i(~,,!t-j)J@[lI]) <li>J r 

l(Ei('+J.) tfJ,,'t.1 e &':~ll<" e , q;K' =((A,U)
<0> (D Elti-,z, (D ~ {:! 

lYt<" (2.45)~r~·'K'CLK~K'tllllDf~I("(~'~.l)l(j)[~ «01~R l<Cil Q..K'+.lIl'+JJ eW?I/.''l-.1)ltt<'J.~(j) BK'~.llC. <ID 
~ _ ~ ~ c(D ~ __ q,,, 

rlil(l(',lilC"'~.1J<!!) r~IC. <,~~.ul 
0_ Gs:.'tz.!D_{\}

lYml r~e(D L<!D a:;1(+.1k~ (l;) l.p,,-tj., fr~ J m H.t. J ru<e,·j ?J~=.!.. 
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COOTBeTCTBYlO lltHe MBTpHUhI [A~ A; t, r; i;r:; R, ti" W];1 [a;.~l/} a T8KJKe 
{ npencranne aaa (BT)cf(Bl')~]?~.L) - onpeneaeus B (2.20). (2.46) 
llpH aTOM (npH ycnoDHH X) 
- -.1--- a -1.ii ::=A··.1:>K-.t,J~ ~.- -- .
 

~ 1b.11=6;, J ~?:=:~#-j'0-1-~);> K~.1X!..1 K'f,4l:.t:> ~!K·It.I-.~ J1.....lk~l?, 8K~.zrl2.E.'t+.z; ~"Jc,,-?:>
{
~ 

"- ~ '" - -1.- f1 +- -1. ..... _ -..1 m-J.
fbl('~jK'4-I? :> eK~J.K~:t-=0<·~:l. ; ••• ; J;> f 11J~,+~K;.l.tiK+l) ~o/i ~1'+1. rp,-I~):> f4nii/'I1J+J~::::/(+3' (2.47) 

AOK8sBTenLcTBo. KOM6HHHPYH npe~cT8BneHHH [6J 67(67') C 69(69') (npH 
ycnoBHH IX), npe~cTaBneHHH [6J 68(68' ) C 70(7d ) {npH ycnoBHH X) co
OTBeTCTBeHHO H BocnonbSOB8BWHCL YR8a8HHOn TeXHHKOH ~OR838TenDCTB8 Te
opeuu 22, nonysaea MijOJKeCTBO npe~cT8BneHHt1 107(107')-tI54 (154' ) B COOT
B8TCTBYlOlltHX ycnOBt1Hx.B CBOD Oqepe~L,cnpBBeAnHBocTL KBJK~OrO H3 MHoxe
CTBa 8THX npe~eTaBneHH~ npoBepHe~cH nyTeM nepeMHo~eHHH 6noqH~X M8TpHU. 
TIpH aTOM cne~yeT HMeT& B BH~y onpe~eneHH& nocne~OBaTenLHOCTe~ I ~1 
(1.11) H{Al (1.12), a T8KJll:e onpene neaaa ~JIH~? (2.39) H ~I' (2.47). 
TeopeuB A~Ka3aHB. 

. HHEe (T8K JKeJKBK H B TeopeMe 1B [5]) C~OpMYJIHpyeM pesynLTaT, CyTL 
KOToporo MOJll:HO onpe~enHTh, B coOTBeTCTBHH C [5], K8K o60o~eH~e nOHH
THH ycnoBHoro BHpOJKAeHHH BToporo pOAa nlOOoR MaTpH~~ BH~B ~ (1.1). 

~TaR, cnpBBe~nHBa cne~y~~aH T€Opeua. 
TeopeuB 25. rrycTL ~ -KB83HTpex~HaroHBnLHaH MBTpHU8 BHA8 C (1.1) C npfl
MoyronLH~MH sneMeHT8Ut1-(jnoKBwH { ~",.Pl(; ~,4}:::l. H HeB~pOJKaeHH~MH KBaaH
~HBrOHanDH~MH sneMeHTaUH-6JIORBUH ~ 4-" ~;..I.' paauepaocra KOTOP~X B oomey 
cnyqae pa3nHqH~e. rrYCTh T8Kxe AnH nocne~oBBT6nDHocTeH MBTpHU ~·~1 
(1.11) H {J\} (1.12) B~nonHHIDTCH ycnoBHH IX nHoo X TeopeM~ 24. Tor~a 

ycnoBHfl I
[ckt('~(A;)6))=tJ JeU7;.(A,q))=o] nHOO 

[cIet(~-:=6-o)=o=dd(~~)] H(HnH)' [det(t(.Alq-~=O;&t(i;.(A/l»=O], rae (2.47) 
[11./1;, ; 1;,;1;)- cacxno KB8aHTpex

AHaroHanLH~e MaTpHU~ B (2.33), 
(2.37) H (2.42), (2.45) COOTB6TCT
BeHHO, 

flBnflDTCH Heo6xoAHM~MK H AOCTBTOqH~YH ycnoBHflMH B~po.~eHHocTH MaTpHU~ 

d! (1.1) B cooTBeTcTByDLllHx cnyuaax. 
AOK8saTenLcTBo TeopeM~, H8 caMOY Aene, HBHHeTCH npHY~M cneAcTBHeM 
TeopeY~ 24 (npH cooTBeTcTByDlllHx ycnoBHHX), a TaK~e rrpe~cT8BneHH~ 

29(29' )1'34(34' ) .zWH C(.J1)r) (c yqeTOII onpe.zteneHH~ AJIH iiJ(1( (2.39) H 
~K~(2.47»), noaToMy Ha Hey He OCT8HBBnHBBeYCH. 

3ayeqSHHe 2. OTMeTHM, qTO s~eCL MH He c~opMynHpOBanH TeOpeYH OTAenb
HO AnH KB~oro HS P8CCMOTpeHH~ B~me cny~eB, B OrpaHHqHnHCL nHWL 
~opMynHpoBKO~ ~eopeM~ 25 ~nH cnyqBeB IX H X, nocKonLKy OCTanhH~e 

(YI+Ylli) cnyqaH MO~HO 'nonY~TL Ha IX H X COOTB6TCTBeHHO. 
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3aMeqaHMe 3. Bo Bcex npeAcTaBneHMHx 72(7i)+I54(I54') KpOMe 77(71), 
83(83' ), 89(89'), 95(95' J, 101(101' ), 107(107'), 125(125' ), 143(143'), 
149(149') onpe~enHTenll lleBO~ ~ npaBoH waKTopMaYID~Mx ~aTp*~ paBH~ I, M 
3TH MaTpHUH nerKO oopa~aIDTCH B cMny CBoero OnOqHO-~BYX~HarOHanbHoro 

BMAa. KpOMe roro , paccuorpeuaae Bhlwe ·B03UO:lKHhle OCHOBHHe KOMOMHaIJ,MH 
I+X BbIpOJK~eHHH MaTpl1U B nocnenoaarensuoc rax '! if J (r.I1} M ~ A1 
(1.12) no CyTH	 n03BonflIDT nonyqHTb npe~cTaBneHHH ~na ~ (1.1) npH ~py
rHX BceB03MO~H~X BHpOJK~eHHHX B YKa3aHHbIX nocne~OBaTenbHOCTflX.
 

3aMeqaHHe 4. C yq8TOM CKaaaHHoro Bblille B 3aMeqaHHflX 2 H 3 npaKTHqeC

KaH 3HaqHMOCTb (~nH nonO~HTenbHhlX OTBeTOB Ha Bonpoc~, nOCTaBneHH~e B 0:

§ 2 [6])noHYQeHHHX npe~cTaBneHHU·B 3HaQMTenbHO~ Mepe onpe~enHeTcfl 

CBO~CTB8MH cpe~HHx (B 06~eM cHyqae KBa3RTpex~HaroHBHbH~X) HHAygHpO
~ MBTpHIJ, - COMHOJKHTenen B 3THX npe~CTaBlleHHHx. To JKe cauoe OTMe
qanOCb H8MB H B [6] npH HsyqeHHH aH8HOr~qHblX npe~cTaBneHH~ C yqeTOM 
HHWOpUaIJ,HH TonbKO DO 0AHOTHnHblX nocne~OBaTenbHOCTflX MaTpHIJ, {63 (1.11) 
llHOO iAJ (1.12). CBoHcTBa HHllYUHPOB8HHHX MaTpl1IJ, 6Y~YT paccuozpeuu 
HaMH B cne~YID~eH paooTe. 
3aMeqaHHe 5. B paooTax 3TOVi eepl1H [2~6} MH Tpe60BaHR, qTOOH ~Hfl ~Haro

aansasx oaosos {det (~.) :t=O~.: . O.n;HBKO oTH orpaaaxeaaa nerxo CHHMaIOT
CH, ecnH BO	 Bcex nonyqeHHHX B paOOTax peaynbTaTax nepe~TH OTf~m~~, 

2m-s S 1m	 s - - Q 1n1~J.
4-k-.LJK:::1 Ii ~A;l.=El,Al<tj j(:::3 K nocnenoaarensaoczaa {Crm-.J.=Cfm/1i<._ytil(-J.·Yx I<=! 

H {A.t.::l1.iJA«+.1=JtI(.19~}:~? yqeTOM onpe~eneHHtt ~ q-l HIA] (1.11) H (1.12). 
ECHH Tenepb BHnOllHHTb paccYJK.n;eHHH,a~8nOrl1qHble TeM, ~oTopble 

KaMH npoBe~eHhl paHee B[6], TO npHXO~HM K cne~YID~eMY BblBO~Y. 

3aKHlOQ6HHe 
Ha~~eHbI MHOEeCTBa (TeopeM~ 22+24) ~aKTopH30BaHHHx npe~cTaBneHH* 

TpeXAHaroHaHbHhlx 'MaTpHIJ, oo~ero BH~a ~ (1.1), KOTophle n03BonHIDT 
qHTh HeTpa~HIJ,HOHHhle 0606~eHHfl KOMnaKTHhlX exeM rayeea, B cnyqae', 

OblnH 

KB83H
nony
Kor~a 

HeKOTophle Ha BepXHHX H HHJKHHX 6HOQHhlX yrnoBhlx MHHOpOB 3THX MaTpHIJ, 06
pa~aIDTcfl B Hynh o~HoHpeMeHHo. nOKaaaHa TeopeMa 25 00 ycnoBHoM BHP0:lK
~eHHH BToporo	 po~a T8KHX MaTpH~. 

ABTOphl HCKpeHHe npH3HaTenbH~ qneHY-KoppecnoH~eHTY AH CCCP npoweccopy 
H.H.rOBOpYHY a8 nO~~epJKKY HaCTOH~ero uHKna paooT. 
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EMenbHHeHKO r.A., PaxMoHoB T.T. PI 1-88-922 
~aKTopH3a~HH KBa3HTpex,n;HarOHaJIbHbIX MaTpH~ 

npa o,n;HOBpeMeHHOM oopa~eHHH B Hynb aexo ropsrx 
H3 HX Be,n;~x BepXHHX H HHJKHHX OJIOtIHblX 
yr'rroasrx MHHOpOB 

HaH,n;eHbl MHOJICeCTBa <l>aKTopHsoBaHHblx npenc-raanenua KBa3H
rpexnaar-cnansusrx MaTpHl~ oonrer-o DH~a, nOSBOJISIIOlqHe nonysnrre 
HeTpaAH~HOHHble o()o()~eHHJl KOMnaKTHblX cxex I'avcca AnH CJIy
xaa , xor-na aexoropsre H3 Be~ymHX BepXHHX H HmKHlfX OJIOtIHblX 
yrJIOBblX MHHOpOB 3THX MaTpHU o6p~aIoTcSl B HYJIb OAHOBpe
MeHHO. 

PaOOTa asmormeua B nat5opaTopHH BbltIHCJIHTeJIbHOH TeXHHKH 
H aBTOMaTHsa~HH OHnH. 

Ilpenpmrr 061l0JlIIHOHUOro III1CTlITYTIl MOpllbJX HCCnCnOBaHHA. Jly6H8 1988 

TIepeBo~ O.C.BHHorp8AODoA 

Emelyanenko G.A., Rakhmonov T.T. PI ]-88-922 
Factorizations of Quaaidiagonal Matrices 
in the Case of Zero Certain Main Block 
Upper and Lower Angular Minor Simultaneity 

The multiplicities of factorization representations of 
general qu~sitridiagonal metrices allowing one to obtain. 
a nontraditional compact scheme of Gauss method genera
lization in the case of zero certain main block upper 
and lower angular minors of these matrice simultaneity 
are obtained. 

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