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I. BBe,n;eHHe 

HaCTORmaR pa60Ta RB~eTCH rrpo~o~eHHeM cepHH pa60T [1+3] no H3Y
tIemno CBOitcTB RBa31'1Tpex,nHarOHaJIbHHX oneparopos (MaTpMU) H fIM 06paT-. 
HHX B C~tIae KBaApaTHHX 6~OKOB. llpH aTOM OCHOBHyro po~ HrpaeT Teope
Ma 2 H3 [3]. nO~eHHaR Ha ocaoBe o606~eHHH peSYJIbTaTOB [4] (~~ CRa

~pHoro C~aR) Ha c~ait onepaTopOB yxasaHHoit CTPYKTypH. O~HaKO pe~ 

SY~TaTH [3J 6RnH rrO~tIeHH ~~ C~aH orrepaTopoB c orrpe~eJIeHHHMH or
paHHtIeHRHMH. o tIeM MH CKa~eM HH~e. 

~syqaeMHe B pa60Te paSJIHtIHHe THnH YCToittIHBHX WaRTopHsanHit KBaSH
Tpe~RarOH~HHX orrepaTopoB rrOMMMo TeOpeTHqeCKOrO HHTepeca HMeIDT H 
60JIbmyID npaKTHtIeCKyro Ba~OCTb B CBHSR c npo6JIeMaMH, HarrpMMep. o6cy~

~aeMHMH B [5-:-8]. I1o~tIeaHHe B pa60Te pesYJIbTaTH OTJIHtIa.IOTCíI. no HallIe
MY MHeHIDO. OT pe3YJIbTa.ToB ~pyrHx aB"TOpOB, nanpaxep , [6-:-8J, 6~mea: 
nOJIHO"Toit'H 3aBepllieHHocTbID. 

Ey,neM ~aJIee paccMaTpHBaTb Heoco6eHHHe KBaSHTpe~HarOHaJIbHHe MaT
pilll;H (onepaTopH) rt B~a*) 

r~j 2:L 
P,f. f1"A, Z" 

C = 1 _ !~ ~3_ ~JI _ (L I) 

Pm~.! 'lm-.i 2111 

rne 
. m

fC(,.4.; ~l) ~hPi]i::.:z. 
PtTl Clt1j 

- xsanparuue 
, 
(O~HHaROBoft paSMepHOCTH) non-

Ma Tpf1nH tt (I.1), B c;rytIae,Ror~a rJIaBHHe yrJIOBHe KBaSHMHHOPH**) I:
(1.1) HeHYJIeBHe. ITpH aTOM B [3] 6~H no;rytIeHH pa3HHe npe~CTaBJIeHHH 
.n~ oopaenoro orreparopa E!J = C.~.J(I.I). B cJIYtIae, xorna (tf~ ' q,. 

1
tf1 s » z > 

.P" ) 'Zx - neocoõeaaue H rJIaBHHe yrJIOBHe KBa3MMHHOpH tJ<::'ol, 

(1.1) HeHYJIeBHe, ~~ o6paTHoro onepáTopa ~ HMeJIO MeCTO npe~CTaBJIe-
HHe (rsopeaa 2 [3]). " 

fE)t+.Ja .. ·1!.A;f.!t. (~''I-;';), ./~ /~ ll7 
• U. K:='JI-1 ~rJ"".{&.= J" / (1.2)

4J [ )l;,J n c: -~ n(h (J~:fl ,. ,.(-f. E4~" •C-fr.,l· " <:K' r,r ..I~ t ~ J ~ l7J 
~t.~ K=t~ ) 

r~e 

x) OTMeTRM. tITO non oneparopoa C (L I) o6mero· sana 1'IMeeTCH B BMY 

C.JIY1Iait {(ttK =ttl-K,) i: (t,r:F 2',(1) 1: (4=1.Pt(') ') npa K= K']K=: . 
H) Ilon rJIaBHHMH yr~OBHMH KBaSRMHHOpaMH snecs nOHHMaIDTCR (KaK 06HtIHO) 

onpe~eJIHTe~ MaTPkiU. HatIPlHalOmHXCH c f/..{ H tf-117 GOOTBeTCTBeHHO. 

--- ~.~
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I.~~HWX HCCJelDJIUle
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-~ r j-.1
~'i =~. ·LAt"+.I + 4:..1 -E - ,D;HarOHB.7I:DHHe 6JIOKn-MaTpl1UH' B 

.At~d =E -A,-{I;' ; A,t==- E) ti =(;;-~~:)(~"~~J> /== .z~3.}_.~ (1.3)/1l

{ -.1- . -- -1'
Gt·-.f == E - tí;. -1;..; lfPl:i::; ~ !j =(~~.I·í:f.l/t?~./~:j? /== #l-~ /7J-~ 0")"/ "
 

e-C{JIM (~a.Me xaaae*) I): r :I 
J .I -- [n ( -.i')) 7- n (2',:·f/J-(·o . ZK'~h' '.J = d.. /~J' 

K=/f.f J K::ti-! J ) 

i t- -.f-.:/ (1.4)
17. ('pK·tt",=:/J;. .{(l. (4·rJ,K-.fJ) ==- Ji.,) ,/~ t' . 

I(:::'J+.J . K-J~.1 

naJIDme B HacToRmen pa60Te MH CHRMeM orpaHn~eHl1R (1.4), xa~TepHHe 

,D;JIR pesYJIDTaTOB [3], 0606mHM pe3YJI:DTaTH [3] Ha c~an MaTpnu ~ (1.1) 
oõuíero sana c KBan;pa.THHMH 3JIeMeHTaMH, a TaKxe IIOJIY~V.M PM HOBHX pe
sYJIDTaToB. TIpn aTOM MH' 6~eM cymeCTBeHHHM 06paSOM OIIl1paT:DCR Ha pe
SYJIDTaTH [2J li [9]. 

2.	 KOMMYTffilHoHHHe COOTHomeHRR H HX pOJID B KOMIIaKTHHX maxTopn3a
I.J;ID1X KBa3HTpex.uMarOHaJI:DHHX (m" 06paTHIDC) OIIepaTopOB c xaan
pa.THHMn ÓJIORaMZ 

VITaR, rryCT:D q; - aeocoõensaa RBa3HTpeX,IUllarOHaJI:DHaJI MaTpRIJ;a BMa 
(1.1). OIIZpaRC:D Ha pe3YJIJTaTH [2,9J MO~M IIORa3aT:D cIIpaB8~OCT:D 
CJIe,uyIOl1lero YTBepJlOl;eHHJI** . 

TeopeMa 4. llYCT:D C - Heoc06eHHaR RBa3nTpe~narOHaJI:DHaR MaTpnna 
Bana (1.1) c Heoc06eHHHMn ~J- n qm -MaTp~aMn n IIYCT:D Bce rJIaBHHe 
yrJIOBHe KBB.3HMnHOpH C (L I) OTJIkltIHH OT HYJIJI. Tor,na)1,JIR t (L I) 
crrpaBe,nJIMBH cJIenyromne· ~KTOpkl30BaHHHe npe,ncTaBJIeHRfl: 

TIpenCTaBJI8Hne I 

Wj. E(-C",) 
(-A) E 
E 

E(~(;4)WI
\ ,, \ (2. I)(-j~)Ec== f.:;p·R = \

, 
\ ' 

\ , , , \

\	 \\ 
\ ' E. (-C",)C;-}If1) E wm 

f.. 

*)	 OTMeTRM, ~TO orpaH11~ZTeJI:DHHe YCJIOBl1R (1.4) Ó~ onymeHH B C3] no 
TeXHK~eCRRM npH~nHaM. IlpH 3TR:;lC lIe YCJIOBID:lX lfB,RTPI~eCRH .n;0~3aHH H 
Bce .n;pyrne pe3YJIDTaTH B [3]. 

**)	 nJIJI' KBB.SHTpex,n;~..aroHaJThHHX onsparopoa, KB.R H B CRa.JIRpHOM cJIyllae
b4], 6y,AeM nOJIbSOBaT:DCR nOCJIe,D;OBaTeJIbHOI Hy.Mep8URel OC~OBHHX p~
SYJIDTaTOB (TeopeM 11 JIeMM), araMe OÓlItm-m oóo::malieHH.RMH [3]. 

2 

~;rr,CTaBJI8HPIe 2 
E(-e..•) E'W.1 

f (- (3 )kjL) EW,.l.. (2.2),, \ ,	 ,c:::j~)E
\ \	 \, \ ,f,=p-Q'R= \ , \ 

\ \, f (-em)
f::-jm) E r,neuJm E ; 

j3K+J. = -(.Pt<+.I· w -~) 
J(	 ,

{
It 

../ Z )	 {2.3)
Ct<+J. = - (WI<' /C'+.i ,
 

PIt+i. = _(WK::oPKt.t) ) K'= :1)~> .o.)/l?~.J
 
C.f==O· MaTp~H .W	 = ~K-t.PK ,CK ') K:.I~..l) <:» Ili'}. ~J E-e,n~mf.1IHRe 1 

TIpenCTaBJIeHHe 3	 ... 
E~.1E(-ft~) 
tê;L)ErJJ;.E(-A) (2.4),
 \
 tê.s)E.\ 

\ , , \li " A \ \ 
\ \ 

\{;:=	 F·;P°R = 
\ \ ' 'li 

\ 1\ 
\ 'i

\ 

(-Jm) wm (-em) E
E 

TIpenCTaBJIeHkle 4 
/I' E.,	 fE(-Jz.!Wi. 

(-êJ.) EE(-fa)~.z (2.5),, \, 0ê$)E11 11	 " 

, \ \ ,C =,;p Q-/l =o \ 
\.... 

\ \\ 
\ \\ 

.,o. E(-1111)
wm f C",) fE ,	 rne 

~ ~ ~.1 

!1t.+J == -(21(+.1 o wX+J.)
 
'" "-.1 n )


Gtr::+.J = -(W1+.1 'J:",I(i.i )
 

~ = _ (cJ;;.I. ZKfo.l) ) K:.t),t... · .. ) àJ-.f (2.6)
 
J- /<+.1 li

cJJ =~f(1-2~+.I"CKfo.f) 1t':=.f),I.) ... )m; Cmf}O_ HYJIeBaR MaTpYIUa,
K 

'Z111+.f ~ ç - e,nmUf~HHe M8.TPIDlH. 

AOKasaTeJIbCTBO. llpe~e Bcero (3aMetIaHHe 2) OTMeTaM. tITO nDJIY~~T:D 
npe,n~TaBJIeHHR,nJIR t (1.1) B BH,D;e (2.1)+(2.6), HCXO,D;R ~3 TeXHKKR ~o
Ka3aTeJIDCTBa, ncrrOJI:DSOBaHHOn B [3], H npPI aTOM CHRT:D OrpaHHtIeHPIR 

(1.4), o KoropHX MH CKa3aJIPI BHllie, 'BeC:oMa C~ORHO. 
llpe,ncTaBJIeHIDI (2.1)-:-(2.3) RBJIRIOTCR ~aCTHblMH cJIY'tIa..HMH [2] (sorna 

[ttJ)fJ/I~')~.j/.~: - KBa.n;paTHHe), a (2,4)+(2.6) MH nocTYJI~PyeM no 

aHaJIorklPI c [2 J PI [9 J (CR8.JIRp~ CJIY1;Ja:~n H me: cnpaBe,nJillBOCTI> nposePR,... 
eM nyTeM YMHOilteHnR 6JIO~HHX MaTmm. r ,e. (F:PR) ') (~·~·R) H COO'l'

il .!l. .... ) "" x
BeTCTBeHHO (F,p'R ;> (:P·Q·R) 
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lía. CaMOM ,I(eJIe, BWIOJIHI1B B rrpasux xac T.RX (2. 1) ~ (2.2), a T8lOIte .B 

(2.4) li (2.5) YMHo!teHWi 6JIO'tIHHX MaTPHn li npllI 8TOM yqliT1ffiaR: 0603Ha'tIe-. 
HRH (2.3) M COOTBeTCTBeHHO (2.6), rroJIy'tIaeM KBaSMTpe~RaroH~DHue MaT
PliUbl t (L 1). VITaR, crrpaBe,1.J;JIllIBOCT:b YTBepxw;emm reopeas nposepeaa •. 

naHee, BOCrrOJIDSOBaBlliMC:b peSYJI:bTaTaMM TeopeMbl 4, rrORa~M crrpaB6,I(
JIMBOCT:b cJIe,I(yromen JIeMMU. 

JIeMMa 3. ITYCT:b t - Heoc06eHHaJI KBaSllITpe~liarOHaJIDHa.H MaTpIDla BM
,I(a (1.1) c Heoc06eHHUMIi ~~- III ~m - MaTpMUaMli III nycTD r~BHue yrJIO
sue KBasRMliHopU l (LI) HeHYJIeBue. Torna 8JIeMeHTH -'6JIOKllI ~../ 06
paTHOn MaTPliUH f!p=C-~ MorYT 6HT:b npencraaaesa B BMUJ;e*): 

ITpe,n;cTaBJIeHMe I 

-> :r7 ~ ,w;.i, n..P; } 
RJIli (2.7)r<..=/TltL.X(i,J).;U=-/+.i ;-::;J.f.i

11. == m 11 11 

Ja	 {::::::> 
c::~::-m-a.-x(-t..=-,

J 

J) /": 
n

t r.i 
~ 

J 
'n.J;,~.-.f 

= J"" j (2.8,) 

r,I(e	 orrpe,I(eJIeHH CJIe;n:yromMe rrop~KM YMHOmEHRH orrepaTopOB 
p 

C;tt 
{Crt+.t -cf/+i!.· , .c.p ) eCJI1JI .P? ~n = 

1'=-~ofJ E, ecaa P ~ q. 

p 
::= {JP 'PP-.i' , 'P"'+.i eCJIllI .R 7'/.

nJK 
I<=tj.ofj	 (2.9)E J eCJI1JI P ~ t(, 

.P Jp·h~.t .. '.Ã+.i ) eCJIllI P? 't/Ih
/.::'1 of.l { 

E ) eCJIK P ~ Cf, • 

rrpe,n;CT!a.BJI~e!iRe.~) l / 
mi n	 (,.,J nA" -.i n ,(c ·uJA' ' A

7f ).rs VIJ:m: (2.10)
[}	 - K=:J. /,:::K+.i J=K'U 

li· - >'J~ nt.·... ni 
:Ii& A_.I 

~ . -'1 '~. )	 (2;11) 
t.= :i /,=K+.i ,.- K"",L 

r,I(e	 orrpe,I(eJIeHH CJIe,I(yromRe rrop~Kli YMHO!teHRH orrepaTopOB 

x) OTM6THM, 'tITO HaMR BBO,I(RTCH rrOCJIe,I(OBaTeJIDHaH HyMepanHH rrpe,I(CTaBJIe
Hd	 OT,I(eJffiHO ,I(JIH caaoro onepaeopa (; (L 1), a TaKJEe ,I(JIH eMY 06
paeaoro , T•e • E1J = (;-.i. 

4 

" A "11 . 
eCJIH .P 7 '1R A J~+J '!/iol}. . - '-11'-.1 :!,P

nJ/' - { E) e CJIíl P ~ '?,?l== """1. 
A " "P Cp' CP_.i· .. Ctf-l-.1 ecna P?''t

n~ == 
j'I:=~{'J (2.12){ E " ecna P ~ t:t 

p . ;~,,".i .},/-+./., . 'h » e cJIVI .J?;:r t
n/r ~ 

{,/:::.flrj E ) e CJUi P ~ 't 

Ilpz	 STOM IDvIelOT MeCTO CJIe;nyJOlJ.J,kie KOMMYTaIU1OHHHe" ?OOTHOrneHB.H;n:JUII 

CTpyKTypHHX rrOCJIe,I(OBaTeJIDHOOTefi orrepaTopOB: 

-3w-':f nK 

P = nK 

~.w.~ ~K
K "~ .r» J)

1=Jr.i "f=J+.i (2.13) 
A ~.i J"... ./ = .. -.:/ . 

.{ W ,f7 /3, = n)3,· uJ.J. ) tf ~ • 
;:::Kt.l ~:=K+.L

x J 

"J .." Ao I:: 
3,I(eCD no-npesaeny oneparopa (MaTpllUbl) [ C, c.)j).j3)j})3) W) W - orr-
pe,I(e~RIDmVIe crpyKTypHHe rroCJIe;n:OBaTeJIDHOCTM (2.9), (2.12) orrpe;n:eJIeHhI B 

(2.3) M (2.6). 
nOKaSaTeJIDCTBO rrpe,I(CTaBJIeHliR (2.7)~(2.8), a TaKm8 crrpaBe,I(~OCTB. 

KOMl\l1YTaUHoHHoro COOTHorneHIDI (2. I~)I) 6wro npoasneao B [2 J. II03ToMY 
S,I(eCD Ha SToM He 6y,neM OCTaHaBJInBaTDCR, a,liCXO,I(R 1.S TeXHRKM ,I(OKasa
TeJIDCTBa [2 ],nOKaJKeM crrpaBe,I(JIHBOCTD rrpencrasxeaaa (2. Ia )+(2.12), a 

T~e	 ROMMYTaulioHHoro COOTHomeHHH (2.13)2)·
 
TATaR, HS (2.4)~(2.5), HaxO,I(IDA .fIBH1:ln BI1,TI; 8JIeMeHTOB-6JIOKOB MaTp~
 

" .... A J ,(.i)IF-i. -1-..-.1 R-"Q.l	 ,-4-')

" {O' /,'?'/)/=.i".t) ...)m (:p_~).. :=:: {() » /-1= /
(F"lJ.;= J A • is " -.:I•• . 

I.J nlx , '" ~J ~ m) ,,=~/.) .'0)117 ; uJ l.J l=./ (2.14) 
K:/.t.t 

s» J'0;7 / /= :i .1-) .. '» lf7 { o li'J i=~.t"o) m
Á~t v.) ) J li_i.» 

(8 J..= .'" (Q. 1. == J ~ •J A	 • 
lJ J.~J!:IRJ (.:::.~~, ... )IlT; lJ n.!K I.&J~11J t=.t:, ..~Ill"(2.I5)n 'I({ If':-,+,t J	 J(::.t+,t) ) 

1\ _./	 ... ./ A-i)
Teneps , ycmTlIBaJI (2.4), (2.5), MMeeM H,=t-,t=(R ·;:P-·F , a Ta.rote 

8:=l-.i;:; (d-.t. Q-.t.J-.i) • ,1laJIee, BOCrrOJIDSoBaBmHCb SiBHHM BMOM 3JIeMeHTOB
" • .1	 ..t.-s A-.i .A~.i) () ( )6JIOKOB Ma TPIDl ( F ) ~ ; ~ ) ct , T. e • 2 •14 Id 2 •15 , rroJIY'tIIdM 

npe,I(CTaBJI6HWI BMa (2. 10).;.(2. 12) • 
CnpaBe;u;mmocTD Ko~arU10HHHX cooeaoaeaaâ (2.13)2) nORaJl8M, yqa

TWWI ~OpH,1l0R YMHOJleH1l1Jl (2.6). MMe~M 
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. 
.li -;t J _ ~ -$. [" ." ." .•. " • A} (2.6)wl( . n.p~ - uJl( . jK~:t ft~.I. j.('",.3 J3J.....f ;:. == 

}~K~J 

1\ -:J ~t: . ,~1 -.fI (- .;;, -.f') f..~ . 1\ -..f 01 -..f " -.1)j_
- WK' t- 2A'",.f vvlf'''.f.l"-2'A'fo,(, :t'+..t ·Cv.('",&W,r...;l.. ·(-Z.·W. ).~~.:a)•• \ 

./ .;-.1 J-.f t· J J.!.. 

ri. "-.L, A -.1 "-,L' J (- A -..I J;; A -..1 )\ 7 A -L
=L(-eq,·8KfU·(-WKfo.l·ZA''',l,) {- cv..:",.J, .ZK'''& ... -~....t'2.J~ ·l~:..I·Z';I_J'~· -= 

.. 
) J - A ~	 o

(,7". { n B .. 1- /7 jJn /(' ~ J . 
-~ J-; .UJ· ;J

7=-K~.f 

B s~~eHHe OTMeTHM, ~TO YCTaHOBJIeHHHe ROMMyTauRoHHHe COOTHomeHRR 
(2.13)1) R (2.13)2) HrparoT ~aJIee dOJIDmyID po~ B Rsy~eHRR CBO~CTB 
rrpencraazeaaã, JIeMMa .nOKa.3aHa. 

BOCrrOJIDSOBaBillHCD TerrepD pesYJIDTaTaMH ~eMMH 3, rrOKa~M orrpaBe~JIH
BOOTD cJIe~yIDmett TeopeMH. . 

TeopeMB. 5. IIYCTD rr; - aeocoõeaaaa RBaSHTpex,nHarOHaJIDHM MaTpmJ:a 
Bana (L 1) c HeoOOÓeHHHMH tt.J".liI ttm - MaTPImaMH,.liI nYOTD Bce rJIaB-. 
HHe yrJIOBHe RBa,3HM.liIHOplI t (L 1) OTJIH~H OT HYJIR. Torna ~JIR :3JIeMeH,.. 
TOB ÓJIOltOB f1Jl f ooparaoã MaTPm:(bI ~= c" IDAeIOT MeCTO cJIe~YIOII.l.liIe <Palt
TOpMSOBaHHlIe rrpe~CTaBJIeHKff: 

IIpe.ncTaBJIeHRe 3, 

~./ .li. .P, ;' eCJIH .ts /~ L'~ /7l
a 1':=J'f':f 
ui«; =:=: J- -"""' (2.16)tJ t:D..	 • •fie[ • ~. LDJj' ) eOJIM .t' ~ t ~ j ~ /7l, 

r~e/=-I...~.f 

- 111 It -.f It 
EJ,	 = z n c .w,( .ri jJ ; _ ()'ti K:::.t =~f.i/" ,,=ú.1'~,) t--~/77-~ ... ~..t'. 2.17 

.JIHéo 3KBHBaJIeHTHoe eMY /' 
IIpe.ncTaBJIeHRe 4 

8;J'_.i = Bi.j.jJ) eCJIR L~J·!f!:f17l 
E/J•	 •= c··al·'· eCJI'JI .J'J:."~J0"::/7l' D _ Õ

~-.J..J t "V ) J(1 ;z. - (.. - - ,) mú ' - GI,,~. (2.18)
{ ..-- -,$ - ~-.1' 

fll l	 = ~. -fCl+.J· ~"'.IÚ.1:ft.Í·L j 8~11J= wm,,) t."::=. m-..t" "'" 1'. 

IIPe.nCTaBfJIeH:e ,,5 J\

neM '9>•• 
"r ./J :; eOJlll L ~J~L·~ m a.	 _ v":::'J'U • 

LO••	 - -1 ./ 11 (2.19) 
?J !fJ•• . !7 /J , eOJIR.:I ~ t" :/:./~D 

u-	 ,:t"'L , r~e 

~ t t 11 01 _.I nt " 
8~t =- Z n C'?, . c.V1( . ~ ~ t!-~s.."t~.·'~m. 

(-, K:::.:J ,;"::k"~.J . J=Kf'f i	 (2.20) 
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... 

.1IHóo 3KBHBa.JIeHTHOe eMY 

IIPenCfTaB~eHRe 6 "
 
ecJm
[h•• =	 B .. · 8. .i ~ t.' ~/~ m

i.J+,i	 i.J J J+-.J 
~ A 

81.-·+.li= C/fo.1 ·8 /J j eCJIRL~/6l~I7l·B•.=~.. (~.21) 
A. A _ S <I" A 01" ~ ~~ .:~

S = ai- + C . ~ .~. l2 tU -..f •
Z,,' L L' I..'-:.tt-..IJ-i) CP.I.I==- s "t=.z"3"·",,m. 

3.n:e 0;0 rro-rrpeznejry fC,,!> cU; ê" fi) JJ j - onpsneze Hbl B (2.3) H (2.6) J 

a T8lOK8 crrpaaenxass nopanxa YMH01KeHH-R (2.9) H (2.12). IIp3 3TOM l!b •• 
x)	 -i t.t

eCTD Heooo6eHHae 3JIeMeHTbI-ÓJIOKH 'oõpaeaorc orreparopa 9J={; • 

nOKaSa~e~OTBO. ITpe~OTaBJIeHRa 3 K 4 óanH paHee rro;ryqeHH B [2] 
(XOTR HeKo~opHe wparMeHTbI ~OKaS~TeJIDCTBa (2.16)+(2.18) H He rrpRBO~H
~RCD B [2J rro~po6HO). II03TOM~ Ha HX ~OKa3aTeiDOTBe s~ecD Ma He 6y~eM 

OCTaHaBJIRBaTDoR. Hí1J1te, HOXO;n.fl H3 TeXHHRH ,nOKaSaTeJIOCTBa [2]~ rrpRBo~RM 
JIMillD ,nOKaSaTe~CTBo rrpe.n:CTaBJIeHRH o R 6. 

MTaR, 'oHa~aRa, BoorrO~SOBaBWHOD pesYJIbTaTaMR JIeMMH 4, no~M 

crrpaaenazaoces (2.19)+(2.20). Ms (2.10) npa .I ~ l~l"~17l RMeeM 
/ t	 A ",( p.i / 01 

8;. =	 Z nC~'WK ·n~K (2.22) 
J ,J{':=-./. /::K~.t j '" 1t....1 

OTCIO~a, yqHTHBaR rrop~OK YMHo~eHRR (2.12)2)' (2~22). Mo~eM rrpe,ncTa~ 

BRTD B Bç.e	 .'co' ". 
J t. ~ J ~ J\ -.t 11 A (J A AJ	 /. J" / 

E!J•• = 2:( r17t 'r7C/'1 ' W I( ·rJ..P~)==f7~· 2: f7~'WI(-..1·ílA)=
 
LJ ":', ~=-J~.t ,/'=K+.1 _ ,=,yr.t yfI=;f..f i==:f/::.(''''.L, '?"'K.....t !
 

t-" A 01 _ J. ./" ... -..f ] '" 
=:.	 f7. e;" .fi·. J z,J'.e ~ ... - :z: n c~ 'WI( . n!dz • 

.I"=Jf..1./'; JJ Its.t ~"K"".f J'::::K+l' :
AHaJIOrH~O TOrvry, Ka.K nocrynaza BlllII6, H3 (2.10) npa d ~ / ~j'~ 171 RMeeM
 

i t,-	 A "-::/. / J\ 

B •. =	 z n c;-, .w,( .n j3~ (2.23) 
tJ ;(=.t. .;tt=/l'+,f 7::,,(",./.. 

Tenepp	 HS (2.23~, yqRTUBaH nop~OR YMHo~eHnR (2.12)1)' rro~aeM 

t t." "-1 r ") t~ I A -1 -.t t iA	 01 A 

/l .. ==- Z (n'C~'WJ< .f7~ =(Znc~.w.(' ·f7.1:)·O.l1=
'J (=,1 .I'::Kf.t j:::'/l'+.f K'f'.t. /,"tf"'.t j=K+./J ·~=ti-..1 

1\ J.	 A t l.ll A' l AA -	 m.. ·n.f'.30 J rne TaK!te ~••= 2 ri e".., .w;.t·17 .;B~ 
4 J=t.......t I	 tI. K'::..i ,I'=f(....L 7= A'+~
 

~Tax. nOKaSSJIn crrpaBe,UJIKBooTD (2.19)+(2.20). TenepD rrOKaXeM 
orrpa.Be~.mmooTD peRypcHBHbIX BHpB.JlreHd (2.21). Jf.JIJI ~HarOHB.JII,HHX aJIeMeH

'l'oB-dJIOROB l!lJ" l/ RS (2 .20) no.nyqaeM 

x)	 .uOKaSaT~JIDOTBO a'l'oro <faRTa, BobClme rOBOpH, CJIe~ye~ M3 [2]. O,D;H8JCO 
OHO RaMR 6y,n8T npRB8,D;8HO B o~é~II.left pa6oTe, nOCKOJIbRY ~JIH 3Tord 
nO'l'peéy!lTcH HBRoTopHe HOBHe paSYJIbT8Tll (!IaItTH). 
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-------

--

..... :i J" .c -.1 ~ A J A A _.i A 

[J)	 ==- z. n ~. WII . n .!~ === Il~ 'U1 < rJ.A z: Ur.1 
11. J{=J. /.::II.fJ ,=II+'{ /.::,t. J=~ ~ ~) npa /::=.1. 

A ,J. n2- A A -.I 2. A 2 A .3 .2 
B,/..t, = z= C/'f 'WK -F] fi = nC ;;-1 í1 A rl-f 01 -.i ..t. .... 

I<=.i M=t<".fl J=K-I.i ~ _ '7" » _ .fi; + ~ ·W.z ·n,A. = 
" .jK-.t- l-.l. ,;4':3 F=3 7 

.., li. -.1 oi A. -1 1\ • A A A -.3' = C..t,'W..t '. 8"t. + tV.z. = C~ 8.1.1fi -f W,t í'_
J o	 -' npa z--=;,t" 

.{ ,:}.3 A A -.f .3 -\:5 3 3 

ElJ';3= ? n ~ ,wK 'r1 ~~ = nC~ :cÚ.t--fn i + ri: .d;-1, ;,~ 
K-i. /,=-K+:I. ~=K+.i N=~' . =IJ '_I ';In ;.t I Iv 2 -f 

3	 
.3 V' l.t ,/'-3 '=3 ,I 

" "-1 n A A A A -..I oi ",. A A A

+ n e;., 'W,3' 'j3~ = C" ·C.,t ·W.i "".:fO<!,.!J + C~ 'Ui-.:t:d'~ + Ú1-~ = 
.,M=II 7::/1	 J . 

A A A -.i A A -.i A .c -.1 A A A A -,d' 

=	 Co! {C.l. 'U1.J. ';J".-t-uJ.t, J:f3 + W~ = C3 'BM~3 + u!J -' npa /:::3. 

~ee, BHIIO~ ~Ba s~~aTe~DHHX aTana B MeTO~e nOnHott MaTeMaTa~e
CRO~ I1anYXUHR" y6e~aeMCR B, CnpaRe~~BOCTH BHpa~HRtt 

A A _./ A. A A .., À -,J'	 ,ti 

Btt::::: Wt +Ce·lJt-..tt-..t:f?.> 111'.1'= uh J npa BCeX ,t~ f-~47. 

nanee noRaXeM cnpaBe~~KBocTD (2.21)1) a (2.21)2). ~s (2.10) rrpI1 
i :: t"~i~ 111 HMeeM (c ~eToM nopsnsa YMHOlKeHWI (2.12) I) ) 

o • z l. A J~,{ • ;: t.
0 

.., A J
O 

A A ..., 
:16:t.~J í! " -.i ri s (<:::;:"' I] -..1/1 ~\!A.•,/=2: C,-H 'WK '/1..;5, = b _ ~·tdK <r. A):h~1= 1J(/A~.1 

...,fÓ K:=.f ;'f=Jf'~ ~:=K-f.i A-'" /,-'K~.i .,=A'"f.i 

AHaJIOrHlJHO H3 (2. Ia) npa fi) ~ l? i~.:1 (~HTHBaJ! nOpJl,IJ;OR YMHolKeHRR 
(2.12)2» rroJIY'llHM 

•	 .L~/.f:l' i lu A "-.1 /., (f 1- "-.1 i' ") AA -1 

Ei>l'f.iJ· Z' n~'aJK .r7j3~ = 0-':1.1' :? n ~'Wx ·n.fj =~~.í'~:'-'" 
K-=..J. rK.f.1 ~;;~lj K-.1.,If:=j'f.f J=,K'of..t 

~TaR. rrOKa3aJIH cnpesenaasoces (2.21) H,Me~o:aa.'l'e~HO,Sa.RO~H~ ,ltORasa
Te~CTBO TeopeMH 5. 

3.	 CBoftcTBa TpeXRBa3RBeRTOpHHX ffiaKTOpH3auHft onepaTopOB.o6paTHHX R 

Heoco6eHHHM RBaSaTDe;nKarOHaHDHHM.C Heoco6eHHHMH KBa8paTHHMR 
6~oR8Wt B cJIY'!ae Bcex OT~lJHRX OT HYM rJIaBHHX yrJIOBIiX RBaSRIMH
HOpOB 

llYCTb TenepD C- Heoco6eHHaR RBaSRTpe~HarOHaJIDHaR MaTpKUa BHna 
(L I) c H~oco6eHHHMH a~eMeHTB.MH-6JIORaMa is., tl-J,0; ZtO) ~.J~~ H BceM.K 
OT~lJHHMM. OT HYM rJIaBHHMH yrJIOBHM~ RBaSHMHHOpaMB .. llpe~CTaBHM TerrepD 
no aHa~oraa c [3] t (LI) B Bane* 

*) º~eTHM, ~TO s~ec~ R ~C~ ~aJIee paCCMaTpRBaeTCR BMeHHO npaBaR
lPQRTopRsaruUl C n. IJ. rrpa aTOM HW nOJIYlIaeMHe pesy~~aTH ~erRo 
pacrrpOC'l'pa.H.RDTCSI H Ha ~eBY1O qmcTOpRsanmo C. T.e. Kor~a d/flq(~.:I 
4~) ... rtM) BHHocaTCR HaJIeBO]. <f" ) 

8 

E	 2;L Cl-1 

E.:..	 'E Z!> tt~ 
\ 

\23 E 2Jf 
\c:=:-c't

4:> 
= \ 

(3. I)\~-.1 E Em 
Cf,mEm E 7 me 

-.i.... O -~1 '" _ HeocoóeHHHe, RB~paTHHe 3~eMeH
[ Zx = 2K·tt ,; .RI<= p~. rK-.1 _K 

I'"'" K'-~ (3.2)TH-6JIOKH MaTpKUB ~. 

OTMeTPIM, ~TO B .aTOM cJIY"tl8.e oópaTHHít oneparop ~ =C 
-.I 

<I?<>PMa.JIDHO 

MoX\eM npe-~CTaBHTD B Bm.ne ' -1. 
q,;~ E t; 

.J. ,.. ~ q.,;, 2.,. f. z,
 
-.i I ......-.1. --) l \ n E ?
 (3.3)a=et:t>,,-tt =8J = I' \ . -- -=:._- ::'''- 

\ ~ ~ 

\ .Pm~.i E e; 
\ -1. P: E 

. ~ irl' Cftm	 m j:l rne 
f~} '2J(L,;;, onpeneaeas B (3.2). CnpaBe~JIL1:aa. c~eAyromaR 

TeopeMa 6. nYCTD C -Heoco6eHHaR RBa3HTpexnHaroHaJItHaR MaTpnua BH
~a (3.1), Bce rJIaBHHe yrJIOBHe RBa3HMMHOpH ROTOpO~ OT~H~HH OT HY~. 

Tor~a ~~ 3feMeHTOB-6~OROB oõparaoro oneparopa &= c: crrpaBe~JlliBH 
c~e~yIDmHexx e~HHcTBeHHHe ~TOpR3o:aa.HHHe npe~CTaB~eHaR: 

npe~CTa.BJIeHRe 7 . 
/, 

.L~ f1lg... ri», J, ecJllI1 j".~/ ~ 
..... -1 U. J::J.f.J

-.i B -;:;:::: q, . J ___	 (3.4)
(o,tJ· ~ '1t · t.) t Il q., . I$Jj' ) 

ec~H .1.5: /:6/6177.{
.I'''t-+.J 

npe~cT~eHHe 8 I A __ 

.I!J ••. .f ~J':!: tO~ /ll
/'" JJ ) ecmt 

~.1	 .,t'f::.i+.J (3 ..5){n C 

-1"""" _ ./. r-
J0.c 

Ia	 =0• .&•.) ~ ~t 6 ... f7. ,,~
~Ul0· 17, I.J a ;:::.t.+..J ) ecM J~tO~J·~m) 

a TaK:Ee 9 t
 
llpencTaBJIeIm6 { Éi..:, rz';s~
 

J .I6./~ /~ ll1ec~I1 
,.. ~J tI. '==J+.f. " 

( Ij.i' rt,;~ 8!.J' ) = Cf;· {f...!J. J3~ )	 (3.6) 
ecJm. .L ~ l :!:J'é: l1J •

"J	 /.~ ~== /,.'1.f. 

nTKe1.K BH,TtaM; OTJllt~""e UPIJtCTaBJIemd 7 li 8 HacTomneA TeOpeMH OT 'npe.n
OTaB.neRd; 3 RI 5 l.ttB~ H6saBROHMHXJ) upe~w:tYmel TeopeMH Sa.RJIIO~ae T
CR B TOM~ 't[TO MellQ:tY 1IpMe~~~ 7 l! 8 cymecTByeT CB.H3D, ROTO
paR ocymeo~eTcR ~ep83 O~RHaKOBH8 ~ti. 
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\1Ta.K, ,n;M xasnoro as npe,n;CTaBJIeHmt ? H 8 rrposepaa cnpaaennaaoors 
IIpe,n;CTaBJIeHHe Ia { l,;( ~ 

cHCTeM MaTpM~HHX paBeHcTB (3.10) H (3.11). CHa~~ BHllO~HHM 060CHOBaneM .~ .. .f~ /: /6.177
~ _ • ",. J,j ) HHe e,n;HHCTBeHHOCTH npe,n;cTaMeHHil (3.8) 1) ,IJ;;m ,n;MiarOH8.JlI>HHX 6~OKOB 8;(1(.

(B~.=~:i,g..) == ~.:J. /='% ~ 
ec~n 

(3.7) 
Iloncraaas BHpaJKeHHR,n;M f!I>/--Jl' npe,n;cTaBJIeHd (3.4)1) (npa~ t ~ t ' f ~c ·8 ec~a :í~t°.5,./~/7J 

~ /;;. tJ./J'i j'./} [-.1.<..() H,n;M E!J,,~./t HS npe,n;cTaMeHHft (3.5)2) (rrpH l.c.(.~.L ) B 

3,n;ecD ~KK -Heoc06eHHRe ,n;aarOHanDHHe a~eMeHTH-6~OKa 06paTHoro onepa- (3.10)2)' nO~HM paBeHCTBa ~ 
i tU 4TOpa Êb:: z-.t,n;.1IR C (3.1)>> e,n;aHcTBeHHblM 06paSOM npe,n;cTaBHMBe B BH,I(e- ~ [ .r: .fi -t]. eM .8> ••+ E '8/1." + i::-t.t ·n? ,8.. = E npa t:-~-=:=-J" 

~I
 
(. • '" "" " • 1.1.
tEM = At<+:i. + (j;--;L -E ) K= 1,'z,) 6,) .,,) /71 » rne ,jH:1- vK;t,-f~ 

HJrn . ..J1 K+.f = E -l{ '.A;.i. ~ j .A.t=E.J K= z.J!J). "» /TI

".... -.t p.·e/'·8 ••-fE·/Pú"+ ~~.t .c.:o....í·~·t· = E.> tO==/. (3.12-) 
t- '"' I.tG-X-1 ::::: E - z;(+.1 . ri/r '~+.i j q-m-.f=E ;t'= /ll-~/1I-.t.J ...) L 

AHanora~o TOMY, KaK nocTynWlli Bl:IDle, rro,n;cTaB-'1B B. C3.I1)2) BHpa~eHH.fI.: ~.í 

~ 

-.f1 m f) / ' / / 
f 

Ao. J3.8)
2(= Z;(·Cj"K ; ~=RK'~-:l K=l.'; cu,f(fi1)i:-CJ,; a?e/e/1I()I-é!k ,n;M f!;//-.t as (3.4) (npa t." ?'t"--:í ) H,n;M B~t~.1' HS (3.5) 

(npH t" -: ./+-f ), no.n:yqHM paBeHqTBa 
t t.+:f .,

TIpa ~TOM onsparops {c, ê/.!)jJ BHpaJKa1OTC.fI xepea oneparops B .. ·n /2' Z;. + 8···E -f a···fi ~i.P;:f =E L"=Jlf }=~ '" II ,=t"r.t ~ »ti npat rf n A J B BH,Ue ..... -.t

{!If+.J = -(.P;",.(:AK-f.J.J,) MH 
-.t ..... )

CK+.i = - (.J1Kf./ . ê-A'of.i , !JJl / :Ji." .~" + ~"/ 'E -r ~(: :.J:"-r.1 ·4.t = E,) t·::=J. (3.13) 
J\ -  -1)jx+.J :::= - (i~+.L .C{.< ) I'erreps , no,n;CTa.BJI.fI.fI B (3.12) H (3.13) BHpaJKeHHR (3.9), a !l'a.KJKe nozsay
A -.i 

Clt-f.i. = -((fK ·Pxf.t)) K=~.t),··) 17l-..f} (3.9) RCD onpeneaeaaea nocaencsareasnocreã {ti, A J (3.8), nOJIYlIaeM 

[A(.."+.t-f ~.~.t -tE} ~./ = E.) t~~.2~ .• ·)/77 
a T~ no-rrpe~HeMY COXpaH.fIeTCR nop~oK YMHo~eHH.fI onepaTopoB (2.9) K 

{. Bú··[Aú.t-fQt·--J-EJ= ~ ?=.t>:i,~ ... )/7l, (3.14)(2.12 ). 
nOKaSaTe~QTBO reopezs (npe.IJ;CT8B1IeHWi ? K 8) BbIIIOJIHHM c ir,e TOM OTCID,n;a BanHM, ~TO 06a cpe,n;Hax paBeHCTBa B (3.10) H (3.11) npHBo,n;RT K 

npe06pasoBaRR« (3.1), (3.3) Ha oCHoBe npoBepKn OCHOBHRX paBeHcTB ypa.BHeIUlRM (00 ,n;narOHaJIllHHe 6~OKH ~ •• ), KOTopHe CBH,I(eTe~CTBYIOT o 
li. 

t·!!> =E == ~-(, • OTMeTHM, lITO HeBHpOJK,neHHOCTD acex MaTpHU [tík) Á(/ RB cymecTBOBaHaH e,n;HHCTBeHHoro 06paTHoro ~eBoro (npaBoro) npe,n;cT~eHHR 

;meTC.fI c~e,n;CTBHeM OT~H~HR OT HYM Bcex r~HHX yr~OBRX KBaSHMKHOpOB. ,n;M naeroaamaax 6~OKOB fJJlt B 060KX npe.IJ;CTaBJIeHWDe ? H 8. IIOKaJlt8M 

TIpH 3ToM}01leBH,I(H~,noc~e,n;HHe paBeHCTBa 3KB~eHTHH ~YM cHCTeMaM MaT reneps, tITO TaKKM npe,n;cTaB~eHMeM RBJIJIeTCR (3.8)1). IIpoBepHM aTO, Ha

pH~HHX paBeHcTBx npzaep ,n;M (3.14 )2). TIo onpenezeazn oneparopa EB=C-.f oneparops ~ú· 

RBJLR10TCR ~HeftHHMH orpaHHlIeHHHMlt MaTPHUaMH. B cMy paBeHCTBa (3.14)2)'
ic ' ~t"-.ii +E ' 8~/ + l;f.1 ' &lt'J.l = o ; ecxa ./~l.t:.I~1l1

{ a TaIOIt8 onpeneaeaas nocaenoaaremaocreã [(j H A1 (3.8) orreparops
.fi. .E!>I·-~/.·+ E '/l,.," + z: 'f!J~ • =- c ec~H.L:f /==J"~ 111 (3.10) [At+.J+tit-~-EJ - RBJIRI>TC.fI Jll{HeItHHMH orpaHK~eHHHMn. \13 ('3.14)2)1-"-:' - /.+1 ,"'.(t s: } 
--- "'- .f Lo. f < L· -t m c~e,n;yeT, lITO orpaaaxeaase JIKHeftHHe oneparops 8>ú. OT06paJmIOT õaaaxoZ,....';i·!i>· -r es .. +'p .&. p- (tJ scza - -)"". t+.J.I COl.] 1.. "t-.tJ - ,,) BO rrpOCTpaHCTBO ~IDIeftHHX orpaaaxeaaax orreparopos [Ati-.t.+ q;....1- E] 

sa CaMO ceoa, TaR KaK oneparop E rrpKHBJt,7IeUT TOMY !te npOCTpaHCTBY.. 
8tJf.i ·.i}f.i + ~t4.'& + Bt.•.i-.J·i; = ftI .> 1 ~ t ~i~117 . ./ 

Tor,n;a B cvury TeOpeMH EaHB.X8 [IIJ CYIlleCTByeT 11>:. - orpaHHlIeHHHft 06
t.t 

.. """'- -- - (I paTHaB onepaTop. \1s (3.14)2) c~e,n;yeT, lITO TaKHM onepaTopoM RB~ReTCRIlt l -.J · 'Zt + 8ú· ·E -I- Bú~..l:.q+.i = é) :i' ~ '- =~ ~ /Tl

{ (3.11) Heoc06eHHHft tfi~= [Al+.t + &l'~ --sE] • \1Ta.K, cnpaBe,n;~HBocTD (3.8) I)


l!Ji/-..t· Z;. -t 641--[ -f ~l:t+.J '1;-;'./ =() ) :f ~J·L/'~//} • ,n;oKasaHB.. 
nanee, no~eM,lITo paBeHCTBa (3.10) H (3.11) npK no,n;CTaHOBRe B

x) ~BClO,n;y HIDIe, npH ,n;OKaSaTe~CTBe 3Toft TeopeMH ,It1I.fI COKpameHIDI 060SHa
HRX npe~cTaBXeHHK? 06pamaDTCR B TO~eCTBa. 

~eHd K r.IJ;e 3TO He BH8J:lBaeT He.IJ;opasyMeHd. 6y;neM TIMDSOBaTDC.fI CHM l
BO~OM ali BMeCTO 6'4. • 
~ . 
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TIO~CTaBKB (3.4)0 B (3.IO)I}~ no~aeM
 
rf.., J --:'.J


.P. 'r(e;., .~j' +E' n ~ .~? +.·t'tf.f ,f7 é'"H . ~J.Í. == ():) .L~ L·.6Jo~ m, 
/. .fH::/. ,/"::t'i-:/. /,,::i.~~ J' 

oTCIO,na, BOCnOJIDSOBaBUlRC:D Heoco6eHHOCT:DIO {~/./ 14 IJ..,.';/'1 .l! YMHO
(JJ-:f t rir /Fi. "':.f 

JKHB nOCJIe,nHRe paBeHCTBa cnpasa na CD.Jj. R ( [I..C~ ), a TaIUte 
,;1/- c'i-J --- ~-~(2 9)flIRTllBaJI nopanox YMHox<elOOI • I)' noJIY'tIaeM ~•. c:. +E + ~~.i' ~0i-~=(J 

,I(M scex .1 6 / ~ f1l • 

Tenep:D, y"tutTHBaR onpeneaeaaa (3.9),nJIR C'I( B aTIDC paaeucmax , 
npIDCo,nRM K TOJ!\l(ecTBY, T.e. A/+.f-A i.'i-..I :::= ()~ L'6t"~/7l. IlO,1(CT8B-aB ~3.4) B 
(3.10-)3) (npa /~ to" )1 l1Me8M paB8HC;'Ba 

1.+( i. ~ ,'-J , 

~'+1" 8/U / f'J .f7..f~ -f E '14;' .fZfl1 -I--'l' '~;'/-.L' r(.;4~ == a .» .f~ JO", t'6/11 • 
~ =.I'i-1 ~ =;./"1 1::"r'1 to 

Bocrromaosaamacs CHOBa. Heoco6eHHOCT:DIO f !J.L.J1~ R nOp.R;IJ;KOM YMH~-
JKeHIDI (2.9}2)' a ,TaIOKe BbtIIOJIHlll3 B nOCJre,n;HIDC paseacraax YMHOJKeHRe 
cnpasa lia (rI.J5f)-.:t ) nOJIYl!aeM 

~::::J-f~ . 

f . .a, • .g. +E·/J + A·~. 0:L'/?':-'= IJ, npz scex .:fL./.6~(3.I5) 
'J.+.J c:Pi.+.I/.-f.t J{.+.1 ti i. l-:/t- J-(" '. 

lIT06H nORB.SaT:D, tITO paBeHCTBa (3.15) .R.BJIRlOTCR TO~eCTBBMR, B (3.15) .• 

BRpa.JIt8HKR,I(JIR fJ>t'-f.llf.l R ~':-."':'.f CJIe,nyeT SanRCaT:D xepes naarc-
HaJI:DHHe 6JIOKK !JJl/ • 

~Ta.R. BOCnOJI:DSOBaB1IWC~ npe,nCTaBJIeHRRMK ,,nJIR ~r: (3.8) I)' noJIY'I8.
eM ,nJIR nepsoro czaraeaoro B (3.15) npa JII06Hx .:I~ /~ /l7 

-f. . ... (5. fi) _,...;. r -::7'"/ - . -~ __r....-.J/, _ . ~-.f 
1.01-.1 ~ú.it'+.iftr.f 'tt."+fLAt+l.+i{·-Ej ({':,<.f Atf.f)- L~.f·{~í-.z ~~~.t' 

-r .p-.t. tf . Z:-.Ij-.L (3.K)~.& [-$ -.t' -..r 
l:,.,L ". "o,u - -:./2'...1 r (E-tf;':t)-j :AÚ.f = 

~ -(E-fi;"-.I/0ú.f -f-!i;~.L -E)-~ -(E- fí;=..f) &t't-" .f:f LO~ /TI. (3.16) 

AHanOrg~HO ,nJIR TpeT:DerO cnaraeMoro B (3.15), HaXo,nRM 
~ ~ 'J;..' I!l-:ti-.L:A° = - t1;"-:l·l/;l/ , ,ZJ;JIR Bcex .L~(. ~ /11, (3.17) 

'TenepD, no,nCTaBJIRR (3.16) H (3.17) B (S.I5), rro~aeM TO~eCTBa, T.e. 
1/; ••- 1$.. =:::.' (J 1TJIR Bcex . ..IL. /~ 171 •"t. t.t - ..... 

Ta.RHM 06paSOM npOBepMH paBeHCTBa (3.IO)3} .n;JIR lIp8)tCTaBlleBJlJi 7. 
JJ.aJIee npOBepm..1 (3.10)2) ,nJIR (3.4). IIO,nCTaBHB (3.4) (npH l=/' ) B 

(3.IO)~lnoJIYl{KM' • 
ff.. 'C, '!j?'. + E·I!J·· + Z, ./l• • . .e~" = l ,,(.(, 'Lt, L,-t'.f "t"Ut'I".f J-t ~ 

E , ~ .:L' ~ L ~ /71.. 
OTCIl,Ila/lllHTHBWr (3.16) R BSpazeHIDI ,nJIR c;.0 (3~9), aTaRE BOCnOJIDSO-
BaBIIIBC:D onpe,neJIeHKeM ,nJIR nOCJIe,n~BaTeJI:DHOCTe~ [~q:-J m. ~ú,~3.8) I)' 
npmco,nBM K To~ecTBY f 

[A/."f.l+tlt·-.i-EJ[Al.(-.i·+6;*-:J-EJ-~ E ,) .!VIR Bcex .2':f:/.6/?l0 0j) 

~. 

B arore , MH nposepaaa pase HCTBa (3.IO} ,nJIJi npe.n;cTaBJIe1iJ4Ji 7. TIpo
BepHM reneps CRCTeMy paaencra (3.II) ,nJIR aroro JIt8 npe)tcTaBJJ:eHWi 7. 

.TI0,nCTaBJIRR (3.4) B. (3. m I) npa .f ~ / ~./~ "', HMeeM 
J~i .I ,J-L 

nCIJf'~' • .i: + nCM'/J'.'E+ rJcM·/J., o.·t.=O :f~/~/~/1l. 
• I :.Jt.fJfi ',J-f.i. "'./-' ",f -i',,,I" <I-:/J-;i.l )

jH=/.+.i ~;;'L,"~ J' ,/'f==t ... 

Orcnna B CHJIY aeocoõeaaocea 17 c.;N no.rryqaeM 
?f::t"'.L 

c. '8J • •.p: + o ••.E ~c,-~ o .i:=C npH Bcex .L~j~l71. (3.18)o o
 
Jti Jf:.iJtf JI-,Í .ro- G JJ J (Z)J-:L./-:.f J ~
 

JJ.aJIee c.·u·~o ~.I·tJ. K c;.L./i./_o=.L· Z,. BbtpaSHM xepea 8/" ••J...... Jf.i.fr.J. -,f~.f ..1 -.J' v ~ .. 

C llleT?MBHpaJlteHd (3.9},nJIR S. H (3.8)'1).uJIR Bú · (npR Jl106wc 
1. ~ J ~ fl1 ) no.n:yqKM 

~ , -..r ,." , 
0f.l .8Jf.fJf:t'-';f.f = -AJ~f.I· ~~~ -(~f~ -f-4) -E)~~1 = -A;.t'f ir:(Á. -E L~ -1-I

"--.f --.I 7-.f (5.8) ~4) _ .f~ .;fj JII,t / .;;'j 

+ ~f.f· ti;. '2.t"tf~ -.A.1. ~A.-..f+/ _/.:. _)-17-~ 
.Jf.f L-: ';-fj' ( E~ ~.I-;/.../ 

'= -(tfr-..i-E -fA,/I-.f)--!{E -ti;~)= ~;. (tl;~ -E) I .f~Jo~ /TI, (3.19) 

AH~OrR'l!HO HaXO,nRM 
~, ~ d ~ 

â» . ~ .. • . ~ o = - (I) o. 'C/~~ ., .f ~ J ~ III, (3.20)J J-:/j-.J J JJ" ~ " 

TIO,nCTaBJI.HR rensps (3.19) K (3.20) B (3.18), npzxonzx K TO!QJ;ecTBY 
9;••- 8.. =. (P npa acex :I L.J'~ 171· 

JJ JJ f) Il 

'uMee npoaepza (3.II)3) (npH .1 ~J <:t ~IT/ ). IIo,ncTaBJIRJi (3.4) B 

(3 ..m 3)'. nOJIy1lKM o 

, " L. 

lA •..n .lz .Z; -{- /l ... rz'pf .E 
t" ;=.1- I Ci. .,=.rf,f 

f 

oTcD,na, yq~THBaR Heoco6eHHOCT:D 
,

HO,RB.K nocTynRJIH BHme, nOJIyqaeM 

Ã.,:...t - AJ-f1 = () 

• 

" ..... 

~,•.[Z J3, "/}/-.t' = 
"f-Jf.l. t 

fl,t·'· H íl.fJJ. ~~ 

TO~eCTBa 

J npR Bcex 

(p -' d 5./'< t"~ /TI • 

H nocTynaR aHaJIOrR~"': 

.:Í ~ / < 177 • 

TIo,nCTaBRB TenepD (3.4) B (3.I~)2)' n0JIY'l!aeM 

I!J/.l jl'~ + 8,// .E + e./+..I' 8';-'.it~.i .JJ;..f = E ~ L ~ LO ~ /77 • 

OTCIO,na, lllHTbIB8.R BHpaJKeHH.R: (3.I9),nJIJt e/..~' 8i~.t'Ú.f .~.I' # nOJIJ"IaeM 
TOJQJ;eCTBa [A/f.J +6i....J-Ej-![Al+.f+tlt~-EJ==:é npM Bcex 1~ ~"6.!!1. 
~TaK' MIl npOBepZJIM CHCTeMbt paBeHcTB (3.10) R (3.11) ,nJIR lIpe~CTaBne-
HRR 7. . 

AHaHOrM~O TOMY, KaK.nocTynRJIH BHWe, npoBepRM (3.10) R (3.11) 
,nJIR npe)toT8.BJI8BHJi 8. TIo,ncTaBJIRR .(3..5) B (3. 10) 1) npR (:f ~ / L.,/,~ m) ) 
HMeeM J" .1"" ~ ./ A .. o

1: .!lJ • • ·n .fiz + E·/j,o/·rI -.1, + el'+.i·~+..It~.i·r7.~, = o) f~t~J:S-//l. 
, t-:il..":i JJt0 r <-- 1=t.o.,..f ,=~+~;..; . 

O!.?~a, BO:nOJIDSOBaBnu(~ Heoco6e~H~CT:DIO Jfl:r-1 JnO.rryq~eM 
~. ·4t-.i"e':L:p" + E'~o/ + ZÚ.f ·~;'.ft;'.tfi~.f ===- f} ? npK BCeX ..f~~<;?l, (3.21) 

;I
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-... 

a TaKJIteBHpa3ID3, j} i-.J /-.f R fj l+:J. /1'1. 'tIepe3 {}li ' ,JJ.JIiI CJIarae1AHX (3.2 I) rrpa 

.mooux	 1 ~ ; ~ J!/ l-1MeeM (E-if;·-.tJ-B;/-J]lf-.J = AÚ.i·~,,/,-(E-$;"-.t) , (3.27)' 

~ ·!J>t."-..Jt:.1 fi· = (A.1.~1-E)-fiJ/t· . ) ,JJ.M Bcex .l~l~m, (3.22) 
G;'-.1·~./{E-AtÍJ·)={E-A/f.JJ((.·q;".-.I J .n;M scex :f~L"~/7? 

i: '8J•• ·8-;.1 _ _ . a ,UM scex :i :ff/:ff/TT. {3.23) 
1.+1 tfJI.r1 J -/1-.1 - J1 L.".,,f altt ' ;J 

llO,JJ.CTaBRB (3.22) R (3.23) B (3.21), nOJITiRM Ehüo -BLt • == O) :f:!t.~/Q. 
Ilanee , nonc TaBMR (3.5) B (3.10) 2) npa (~~ l::../~ t17) , IDAeeM 

;:;,a ~ E a-li	 " () 
..Lt." CD/--.d-.1· f3 J·' + ',C1J/l + 'Z,,+.I' co;. .:: ~ •• = E ~ ~ L ~/TT. 3.24 . J-" ., e.... tI. ? . 

YQKTHBaR {3.22) B (3.24),·a Ta~e orrpe,JJ.e~eHKH,JJ.M c:'+~ (3.9), kIMe

eM ih::' EJ, •• ~ E ,JJ.M JTIOCiHX :t ~ l ~m • 
tl l/.	 " " 

I10,JJ.cTa~JI.fl.H reneps (3,.5) B (3.10)3) npa :f~J<t~/7l , rro.rryqIDA 
r- I.+J	 1\ I. ..... l-1" 

e- .f7 7 .8J •• +E' fi ~ 'I:!J" • -I-.P" .n Sw ·8 ". = {jJ d ~..I:C t' ~ m 
1.-1-.1 /,=-/+.1 ./,f v"::;/~ oi.! t. ~;.I!1 ","J,f.1 -. 

OTClO,Ua B cvury HeocoCieHHOCTR 8>.. R 11 CjH m.1eeM 
~ -Il _ A -,$ JJ ,;"::,JÍ-~ " 

"Z/í-./ ,clf.l -I- E +- ~"·S' zz: (J.1 rrpa acex L..:::: t. ~ /77 • 
11	 ' 

Teneps ,	 Y'tlRTHBaH C! (3.9), npaxonza K TOJK;IJ;ec TBY ~:..f - ~;r;:: (}J • 

B arore	 nposepaaa (3.10) ,UM npe,ItC'l'8BJIeHWi 8. 
AHaJIOraqHO TOMY, KaK rrocTynMAR BHme, rrpoBepHeTcH cRCTeMa MaTPRq

HHX paaeacra (3.11)'.n;M Toro se npe,ItC'l'8BJI9HID! 8. OTMeTIDA, .1lTO npM 
aTo~ rrpoBepKe rro.rryqHM ,JJ.ono~RTe~Ho K paBeHCTBaM (3.22) R (3.23) 

c~e,JJ.yromRe paBeHCTBa
 
li ~ "
 

C,·[j. ·2, =- ~ ...(.j1" -E) npa acex :t~J~I71, (3.25)lO 

J ;,J-.t,f-:.l' J JJ JI-.f ), 

11_.[ ..... npR Bcex ~ :!::f:!::/ll. (3.26)
S+.J .!jJ"I.J./-f.f '.Pj,.1 = - ~,fj' .,AJf.f ;J 

TaKaM OCipa30M 3aKOHqwm rrpoBepKY paB6HCTB c-8:::.E =: IJ·C ,UM npenceaa
~eHlln 7 R 8 a TeM caMHM nOKa3~ KX cnpaBe,U~OCT:b. QT06H 3aBepmHT:b 
,UOKa3aTe~CTBO TeopeMH 6, HaM OCTaJIOC:b rrOKa3aT:b T~e crrpaBe,JJ.~aBOCT:b 

npe.n;cT8BJIeHd 9 RIO. n;m aroro nozasex, 'tITO KMeeT MecTO c~e'uYlOII(B.H 

~eMMa. 

]eMMa 4. Ec~a 8> li." - aeocoõeaase RBB.3H.nM.rOHaJI:bHHe CiJIOKR MaTpR

IJ;H a= C-i, TO.n;M 8/r.: a CTpyKTYPHHX nOCJIe,UOBB.Te~HOCTen R3 MaTpWl 

tc)ti})}] (3.9) crrpane,UmmH c~e.nyDUtae "RoMMYTau;aOHH1:le" COOTHome-

HRR: ; J 11 

d ~ t,"'J.~/7l ,n. C~ .~•• = i ..'n.j3~ ) ,UM Jm6HX 
7=l~.I J tt. ~=t+f (3.27) 

til""'" _ to

( n cf .&•.= /j.. ' n.!~ ,n.IDI JJD6HX .1~J<:. t·~ 111, 
~=J+.1 JJ U. 7=J+d ) 

nOKa3aT6~CTBO COOTHOmeHaR (3.27) BHrrO~RM MeTo.n;OM rro~on MaTeMaTR'tIe
CKO:tt RH,IJ;yKIJ;aR, npa aTOM Bocrro~3yeMcR rro.rryqeHHHMa asne MaTpRqHHMM pa.-. 
BeHCTBawI (3.16), (3.17), (3.20), (3.19) R (3.22), (3.25), (3.26) • 

QT~H B YKa~aHHHX paBeHCTBaX ae .n;oorrp?.n;e;mT:b f4) ~,; J!"t.1) i;"f.f .; 
8'M R Bm+.i/1Jt.1 ] ,rro~o~ B HRX~ c == J RI Bocrr5::~30B~.JIRC:b (Ha OC-

HOBe (3.8)) rpaHR'tIHHMR YC~OBR.RMM 8.i.i::=' %-.1 a /j;;rf!i=Am:f~' 3aIlRmeM 
BMeCTO BOCbM1oI 1013 HRX TOJIbKO 'tIeTHpeX B B~e 

~ (-.i'" -s ~ ~ -.1) .'
ffit i =	 ri;: '~":,..f) . 8t+.J(+.f-(Pl+.J·Al~ ) 1~/. ~/71-.f 

~'l = «rs:~....1t,'-.L • (p; ·AJ~.i) -1,) .t ~ t"~ fl1 {3. 28) 
~ -.1 -.... ""'" -.1 -1 .. 

= (Aú.í· ~"-t.J) ~l'+.iÚ.i . (~(,"+.f .tí;.. ') ) :t' :!: t. ~ IJl-L8t l 
"'" (.i h :f -- ( - -.t) oa =	 A;' c.,o)-. 8. " . e- .4:--, ) J, ~ t ~ /?l.

IDu.
o. 

I. to {.-.tl-.1 I. 1... 

B CRJIy B3aHMHOn OCipaTKMOCTR rrpOIJ;eCCOB (3.28)1) a (3.28)2),a TaKlKe 
npOIJ;eCCOB 
rro O.n;HOMY 

{ 

(3.28)3) a (3.28)4)' 
R nepenRmeM RX B BR.IJ;e 

~ ~ J\ 

Ct+~' E!Jt'i..it+.I = ~"/· ..f3lf1 
.1\ ~ ....-.c o ' Q.	 '.' = [j.o· I.!J,"{. CJ)t-:lt-.. zc J-" 

llYCT:b B (3.27)1) J=l+.f H B 

OCTaBMeM B ~on rrape R3 HRX TO~KO 

• 

, rrpz scex 1 ~t ~f!I-.f, (3 29) 
". 

) npa acex "t:!::/. :!::11l. 

(3.27)2) J= l-..í • B aTOM c~ae ROM-

MYTauROHHHe cooTHOm~HRH (3.27)1) rrpe.n;cTaBJIRIDT coCion .ItB~JcTBeHHHe 

npencraaaenaa .n;JlfI a~eMeHToB-6;IoKoB aannaaroaaaa 8=C ,a (3.27)2)
.n;M nonnzaroaana [J= C-.J a coanananr c (3.29), T.e. paseacraa (3.29) 

eCT:b Ha CaMOM .n;eJIe .ItBoftcTBeHHHe rrpe.n;cTaMeHRR .n;JlfI Han(rro.n;).n;HarOHa~
HHX a~eMeHToB-Ci~OKOB ~ • 

llpoBepRM Tenep:b, 'tITO KOMMyTaIJ;RoHHHe COOTHomeHHH (3.27) BepHH ~JlfI 

BTOpHX Han(no.n;).n;mrOHaJIe:lt orreparopa B=C·.J. 'I';e , npa /= t'+.l a 
J= ,,0_.1. ID.1eIOT MeCTO paB6HCTBa 

"...", ..- 11 1\ 

(Ct+.J .~+.t) .~l~t+..t:= 8â" -(..ft+.i:A~.l.) ) .f ~ i" ~ /71-,t. .1 (3.30) 

(e.~·4"-.1)·~;Zl"J, = 8;."t'(~I.":;8t"'.f)) 3:!::-L·~/Q . 

IIpoBepMM c~aqa;ra i3.30)I)' BOCnO~30BB.BmRC:b (3.29)1)' &1eeM 

C~.l (Ct~ .8t;'.u~.t. - ~l1'.it+.í lI'''' )= tJ ,nOCRO~KY 3.n;e C:b B CKOCiRa.X CTO
HT ~Taq6CRB paBeHCTBa (3.29)1)' Ha'tIaHaR co BToporo. CJIe.nOBaTe~:bHO, 

" paBeHCTEB. (3.30)1) crrpaBe.n;~H .n;JlfI Bcex i L:i· ~m-.t • AHaJIOrRqHO .n;JlfI
"1 

) . BT~PO~ n0.tmRarO!!a.Jm 8= {;-.L M3 (3.30)2) c Y1leToM (3.29)2) RMeeM 
t 

Ct,"' (Ch..éBt';;tl.~ -8/-.1./':1. fi"-:J) = ({j) , rrOCRO~:bRY 3.n;eC:b B CKOCiRB.X 
l{) CTORT paBeHCTBa (3.29)2) .n;M Bcex 3 ~l~lT7. 
'I 

• 
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CRe~YR Tpe60BaHRID MeTOÃa nORROn MaTeMaT~~eCRO~ RauyRU~, rrpe~no

RO)l{IDJl reneps , 'liTO p8.BeHCTBa (3.27) YIMelOT MeClro ~M mo60t1: Ha.n.n;~arOHa

:llii,Ha~IDiaR OT nepaoã no (f-.J.), r ,e , cnpaBe~~Bbl paBeHcTBa 
i< "..,. __ K li 

(3.31)n. C,~ '81<K= 8>,,'/' f7. j3} » ~JlfI .ncex .i ~ / .c::: K <J'~ 177, 
? =' ,+.1 t" ,u 

a	 raxse ~M mo6o~ nOlUl,IlfarOHaJlli,Ha'liRRaR OT nepsoã no (/+,l) , T.e. 

cnpaBe~RKBo paBeHcTBo. 
~	 lo 

I-	 A ~ r- n t3tt c ,/j = ElJ."/, J-"7 J 
~JIJl Bcex .:t!!f i'..c:. K <: tO~ 17/ • (3.32)
 

7::o {( t .í ' x« i. J~ ,«+1.
 

TIpoBep1'IM rerreps Rxcnpa.Be~RID30CTb rpH K:::: i (;rr.JlfI i - .11 Ha,u..I.(11arOHaJIH
 

11 ~JIJl J+l - 11 nOMlII.arOHaRZ f})= ~- ). B aTOM c~ae B COOTBeTCTBlII.H
 

c (3;27), a TaK)KS y-qI-l:TblBaR nopH,IJ;OK YMHoxteHM (2.9) li/. (2.12), liMe.eM
 

( C , .Co' .. c ) .rc .;r ) - (íi' .â .,ê B).~ . - o(..oU t+.t... /:...1 l'-J' Ojj- - CDl/ J/I-J J ,".j"t .' 'JJ-.t :.r./) .i~ t .cJ ,) 
-\	 11 11 11"" ~ D 

( C!'Ci-"..J" 'C/+J.}(c./+~·E!>úo)= (~t-:A'A~ ·"A+"t)-~J"+.f ) 1'~J -cz' •
 
OTCIO,D;a B c!l1Jf'j CnpaBe~RIffiOCTM (3.31) npa K:=:'Jo-.i. R (3.32) npa K=j+.i
 

nORY~aeM	 •/-.J	 J-Jn. C
7
.(S, . ~j") = n. c~ -(~:.1i..i :1:-) J d ~ / .c:::Jo ;J 

7= t+.J. ,::"!J 

17.

0 J\ t.. 11 (--	 o "
 

ê~ .(C/ .i.J../) == (7. Cf' fJif.ijf.f -.f.t+.I) .> .L 6 J -c /. • 
~ =J~.l 

u 
' ::::,/+.l.

Tenapn B nOCRe~HMx paBeHC~Bax CHODa, BOCrrORDSOBaBillflCn paBeHCTBaMH
 
(3.29)1) ~JlfI scex 2 ~ /~ m , a Ta.K2Ke (3.29)2) ~JlfI scex :f ~J0::. 177-.:1.,
 

oKoH-qaTeRDHO 1'IMeeM 

.L 6 tO"-/,rz/-.1c~ '(So'i;j'-So'~j') == @ ;rr,M BcexJ• ,= t-1"J 
i	 '" li ..... " .- ~ . :I..t: '.t L

C '(Co 'Boo-co,;/·IJ·· ;:::: (}, nJm scex - J •(l° f Jf.1 'jJ :I+' 'JJ 
l~J+J,	 • " 

CRenOBaTe.1I.DHO , rroKasa~ cnpa:Be~JIm30C Tn (3.27) I) npa .i ~ t .c::: J 1-1
 

(3.27)2) npIt1 J"'-fL.l.C yqe'lOM TOrOt~TOl It1 l B (3.27) npORSBORDHHe
 

B YJtB.saHHwc npe~eRax, c.ne.n.OBaTeJIDHO,. ~OK8.S~ RX cnpaBe~RK80CTl>. 110


I\B.!t6M Tenepn Cnpa.Be~RIffiOCTn KOMMYTauROHHHX cOOTHorneHd (3.27 )'.
 

PaBeHCTBa (3.28), BOCnOJID30BaBIilllCn onpe.n.eReHIDiMH (3.9) ~RR 

f!)j ;c,êJ, sanmueM B Bime "" A 
A	 .... -;1 ...... -.I. Q •

C.' B. ._,.,Ig. == El·o = c, .UJ'''',,!..J· sl , ..t" t ~ l7J )
I,	 t-;Jt-:. Jt .. t (.. .. ;< .r, (3.33) 
A .-- ct"'- "'- Ao -.L • 

{	 C/;;' f1J +.Lt"+i'j3t.-"+.i = E!J,"t" = ~"#..t' ~;'..ft"".t :It."+~ " d 6t 6 m-,r . 
C

EcJIH Tenepl> BO BTOpol Impe paB8HCTB (3.33)2) nOHH.9HTb HH,IJ;eKC, a B	 'I 

nepBol nape paBeHCTB (3.33)1) nOBHCHTl> H saTeM B 068 napH nonCT8BRT:b I 
BM8CTO fc.,ê;,)ft1 wr. BHpa!t8HWl (3.9), a TaKm8 yqecTn (3.8), TO npR 'l
XO)ll!M K (3.27)'. C .n;pyro-n CTOpOHH, ecJill "BOCnOJID30BaT},C.FI onpe.n.eJlemu{f,u{ •	 & ~~ 

I 
! 

(3.8)	 H npa 3TqM ~eCTn Heoco6eHHOCTn ã/(K , TO MMeeM 

[(f-~__ .11[+1. .~./ ·(t -~:'.J)l:::::. [(E-~:'.J-A/+1-r.Ai.i)·g )' ~.("At~.i -	 .. A. 
.	 t "i- ,,+.1"...	 \7 r ~-.J -

- .Al+i .!!J/i' { [ - ~=:t - A/ú +Â".f.1).J = L (- ~(. -I-Aú.i) .&ú· '-1~..( 
- .I1t+.1·~· {:.~/+A/f.l)]:= [(-4"r.l-r4~.I·~t' :At+.i )-(-.dlrf+A"o+.f .~~. AÚ:fJ]=== e, 

~JIR: scex i6.(,·~m. AHMorR~o ~JIR: (3.27)2) liMeeM 

[G;....L ·4,·'(E-At"+1)- (E -All-.i;'~'''· .6i....J.]= [~"':f .~t·{E -.Aú:f-6;~..f t-t/;--.lJ
,... ] r; "... (- - -1 "...-..( ~
 

-{E-A· -(f,. +(j;._,)·8.. ·t7;".J ="L &;.o-;J·~·t· -~t~· i"fit"..:J)-(-IJ.• T~ )-8... $;..J:t+1 {..-.J to:... tI, ..... ..... t-.l' lU t .....~t. 

=[(-fií"-.J+6z-.t ·&·l·6;~.t) - (~--.J+fi;:.J .~./ .ti;."2)]== ()» ~JIR: acex 1 ~ /~-o/.. 
~TaR, ReMMa ;rr,OKaSaHa. BMecTe c aTRM 3aKOH~~ nOKaS8TeJlnCTBO Teope

MIl 6. 

3aMe~aH.H.e 3. ~TaR, cnpaBe~RRBOCTn npe,ItCTaBJIeInrlt 9 R Ia, aooome 
rOBopR, ~pManDHO CRe;rr,yeT ~s e~RHCTBeHHoCTR ReBoro (npaBoro) 06paTHO

ro oneparopa q:.Ej == E=::;/J·(; • O~HaRO Mbl ~OnORRRTeRnHO BblrrORRMR ~OKa

SaTeRDCTBO ROMMYTauROHHHX cooeaoneaaã (3.27), (3.27)', c n;eRDlO ~eMOH-" 
CTpauHH TeXHKKR I-l:~YKTRBHOro ~OKa3aTeRbCTBa, ROTopan ~aeT cnoc06 ROH

CTpYKTRBHOrO RCnOR:bSOBaHRH ROMMYTan;ROHHHX cooTHorneH~ (3.27), (3.27{ 

B ~aRDHet1:lIm.x ~CCRe~OBaID1HX. OTMeTHM" raxze , ~TO rrORY~eHHHe asne KOMMy

Tan;MOHHHe COOTHOmeHRH (oco6eHHo (3.27)' ) npORBRRRCn KaR CRenCTBRe 

rrpoaepxa 060.H.X .paBeHCTB {,.·8 = E li ~·C = E 

3aRJIIO~e lUie 
nO~eHH 0606rqeHMR p8SYR:bTaTOB [2,3J aa c~aa. xaaaarpexnaaro

H8.JIl>HblX MaTpHIJ; (c RBa,n;paTHHM.H. 6JlORaMR), ace rJIaBHHe yrRoBHe RBaSHMH

HOpH ROTOpblX OTRH~HH OT HYJlH. 11PM aTOM nOCTpoeHH: 

10. Henpl1Bo~.HMl:le MHOJft6CTBa ~TOpRSOBaHHHX npe,ItCTaBJI8Hd 1(""2) M 

3("'4) nM caaoro oneparopa t (LI), a TaRJKe npe.n;cT8RJIe.Hd 1,3,4 H 
-i. 

2,5,6 nM 06paTHoro orrepaTopa 8J = t . 
20• MHOlScTBO ~TOpHSOBaHHRX e~RHCTBeHHblX npe,ItcTaB4aHBI 7,8,9, 

-r' -~ 
10 ,I{JI.f.I: 06paTHRX onepaTopoB fb= IV , ~RarOHaRnHHe 6RORH BLi ROTOpliX.. 

BIl~HCJlHDTCR Ha OCHOBe e~KHCTBeHHoro annMTHBHoro npe~cTaBReHI-l:R, B cRY

~ae Bcex Heoc06eHHHX KBanpaTHHX 6~OROB Y {(I.I). 
30 • Pa3RHqaIle THnH (2.13), (3.27) I-l: (3.27)' ROMMYTaIJ;H.OHHHX COOTHO

meHaR ~JlH CTPYKTypHHX rrocRe,ItOBaTeR:bHocTet1: MaTPRU, onpe~eJlHDIqRx B~ 
. -.1. 

npe;nCTaBJIeHWI a =c . 

ABTOpH npH3HaTeR:bHH ~eHy-Koppecno~eHTY AR CCCP npo4eccopy 

H.H.rOBOPYHY sa HHTepec K HacTogmel cepHH pa6DT H npe~OCTaBneHHYD 

B03MoaaOCT},·pa60TaTn Ha,1J; HeI. 
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EMenbRHeHKo r.A., PaXMOHOB T.T. Pll-87-524 
O CBOHCTBax CHCTeM nHHeHH~X ypaBHeHHH c Heoc06eHH~MH 

TpexAHarOHanbHblMH neHT04HblMH H KBa3HTpeXAHarOHanbHblMH 
MaTpH~aM~. 'aKTopHáa~HH H CBO~CTBa KBa3HTpeXAHarOHanbHblX 
/HM 06paTHblX! MaTpH~ c KBaApaTHblMH 6nOKaMH 

H3Y4a~TCR paanH4Hble THnbl 'aKTopHaa~H~ KBaaHTpeXAHarOHanbHblX /HM 06paT
HbIX/ oneparopoe /MaTpHll/ c KBaApaTHblMH 3neMeHTaMH-6nOKaMH B cnyuae acex 01'
nH4Hb~ 01' HynR rnaBHblX yrnoB~x KBaaHMHHopOB. nonY4eHbI paanH4Hble MHomeCTBa 
npeACTaBneHH~ KaK AnR caMHX oneparopoa ; TaK H HM oõparuax , a TaKlKe paamt4Hble 
THnbl KOMMYTa~HO~tHblX COO1'HOWeHHI1 AnR CTPYKTypHblX nocnenoae-rensaocreã oneparo
pOB. 

Pa60Ta aunonaeaa B I1a60paTopHH Bbl4HcnHTenbHOH TeXHHKH H aBTOMaTHaa~HH 

OHRH. 

Ilpenpaar 061>eAHHCHilOro HHCTHTyra lI)J;epHLlx HCCJle,ll,OBBHHií. ,Uy6Ha 1987 

nepeBOA O.C.BHHorpaAOBo~ 
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On the propertles of Systems qf Linear Equations wlth 
Non-Singular Tridiagon~l, Band and Quasltrtdiagonal Hatrlc~s. 
Factorisatlons and the Properties of Quasltridiagonal 
/Inverse to Them} Matrices wlth Square Blocks ' 

Different types of factorisatlons of the quasltrldlagonal /lnverse to 
them/ operators /matrices/ wlth the square elements~blocks In the case of 
al1 nonzero maln quaslminors are lnvestigated. Dlfferent propertles of the 
operators themselves and ,them inverse, as well as dlfferent types of commu
tatlon expressions. for the structure iterative operators are obtained. 

The Investlgatlon has been· performed at the Laboratory of Computlng 
Techniques and Automation, JINR. 
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