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I. BBe,n;eHV1e 

Hacroauan 'pacoea aanae rca npo,z(OJIlIteHHeM cepMH paoo r 
qeHHID CBO~CTB KB83HTpex~HarOH8JI:E>HUX onepaTopoB (MaTpH~) 

B e nyvae npflMoyrOJIÍ>Hhrx BHe~HarOH8JIb~bJX 3JIeM€HTOB-6JIOKOB 

Bcex OTJIHqHUX OT HYJIfl rJI8BH~X yrJIOB~X KB83HMHHOpOB'. M~ 

[It4J no Hày

H HM 06paTH~X 

npa YCJIOBHH 

npHBO~HM 3~edb 

JIHill:E> Orp8HHqeHH~~ 6HOnHOrpa~HqeCKH~'cnHCOK, nOCKOJI:E>KY B paHee ony6JIH

ItOB8HH~X p860Tax 3TO~ cepHH MOlltHO HawTH bOJIee illHpOKMM, H3 8H8JIM38 KO

Topara MOiKHO CY,ZU1T:E> ltaK 06 8KTY8JI:E>HOCTH H3yqaeMoi1 np06JIeMbJ, TaK H o 

cpaBHeHHH pe3YJI:E>T8TOB H8CTOflll(ei1 cepHH c yllte H3BeCTH~MH. MT8K, nYCT:E> 

<[. -H80c06eHH8R I\Ba3HTpeX~!IIarOHaJI:E>H8R M8TpHIJ;a (one parop) o6mero BH~aX) 
q.l '?;!, ~ • 

P;J. 1--.;.. Z.3 

c= P3 ±3_2.i __ 

.Pm-.L 1"r11-i Z-m (LI) 

Em fi-t17 / 
r~e 

f cti ~ ~.') ~i?ii]i':; KBa~paTHNe (0~HH8KOBO~ p83MepHOCTH) nO~M8T
pHIJ;hJ t (LI), H nYCT:E> Bce rJI8BH~e yrJIOBbJe KBa3~MHHOPbt'X) {; (LI) OT

JIHqH~ OT HYJIfl. B 3TOM CJIyq8e B [3J 6~JIH nOJIyqeH~ CJIe~IDll(!IIe pe3YJIDT8T~. 

TeopeM8 4 (4' ). ITYCT:E> t -Heoc06eHH8R KBa3!IITpeX~RarOH8JIbH8RM8TpH

IJ;a BH~8 (i:I), C neccooeunsua q,.1 H ttm -M8Tp!IIU8MM H nYCT:E> BCe rJI8B

sue yr noaue KB83!IIMHHOpbJ {, (I. I) OTJIHqHbI OT, HY JIH. I'or'zta ~JIR C (I. I) 
cnp8Be~JIHB@ CJIe~YIDll(He ~8KTOpH30B8HH~e npe~CTaBJIeH!lIR: 

TI peACT8BJIeHH€ I (I ') flpeAcT8BJIeHHe 2 (2') 

,E E(-02 )Wi E(-o,t)fWi 
f!A,) E E (-Có )E(-C,j)w.:L t-j)EuJ~ 

\ \\ I \ \ 
I \ \tJ>3)E \ (-i)E\ \ =(,~ 

\\\ \ \ \ , \ \\I\ \ \ \\ \ \ \\\\ \ \ \
\ 

uJm 
\\ \ E(-tm)J (I .2)EfCIII )(-jm) E &jm)'EuJm f :>E 

r~e 

J K+J. = - (Plt+~' w;J.) , 
-1 )CK+J. = - (WI( . 211+.1 7 

~~J. == -(w;;':·PA'+.I), K== 1, .:z,,, ... ~ m-.L (1.3) 
{ Wx = f/,J{+.P,f' 'CK , K= $~ ~~ ••. ~ m; 

s= () - HYJIeB8R, .e, E - e~HHqHhJe M8TpHIJ;bJ. 

X)H8nOMHHM,{ qTO ncn onepauopou C (L I) ocuero BH~a auee rca B BH,1(y 
cnyqati (tt,,=t= ~1é)=I= (txf ~",)=I=(Pxi=PKt) / npz K:f: K'}K='; . 

xX)TIO,1( rn8BH~MM yrnOBhJMH KBa3HMHHOp8MH,K~K H B [3J,noHHM8IDTCfl onpe~e
JIHTeJIH M8TpHU, HSqHHaIDll(HXCR C tf H f-", COOTBeTCTBeHHO-. s 

DbllCJibll!;"UHllJil BHd1rryrI 
Il~'~~X 9CCJelDlauBi 

611SJ19-'!OTEHA 



TIpel-\CTaBl1eHl1e 3 (3') TIpeAcTaBl1eHl1e 4 (4') 

E(-jJ "UJ;L E Wj. E
 
E(-j~)
 

E(-~J 
é-ê3. )E " (-ê.L) E0.t W:z. E{j:)\ \\ \ \ , \\\ f::ê~JE 1::::. Q:= têj)f\\ \ \ \\ \ \ (1.4 )'.\ , \ \\ \ \ \ 

\ \ 
\\ , \v A ~ E{-JqJ"E(-1m/., (-eI1l)' EcSJm Wm fC~)E 

I :>EE 
r ne -:1.)A " 

B = -(2/{,11 .WKf.J.· ,.rs« 
" ~ -oi )

C/{,+.J. = -(wt<+.i ·.J{.·u ) 
~ .. -:/..-'I )

jl<+.1 = -(uJJ( . (;,.Kt.t) K-= dJ,J,J"') 117-.1 
A ~ (1.5)

WI< = CfK + ti·1.!'CK".1 ) ,( == .lJ ,1,) .' 'J 17/; 

_êmM = {}; 'Zlflfo.l) E - e)UtlmQHhl6 MaTpH~b1. 
SaMeqaHl1e I. (TeopeMa 4'). OTM6Tl1M, QTO TeopoMD 4 (T.e. npanOTaBne
Hl1R 1,2,3,4) 6YlJ.YT TaKJKe cnpa136,nmlDbl 11 13 olIYQse, ICorAo '(LI) - He
ocoõeaaue 'MaT P"UbI c npm.wyrol1bHblM.H aae MOII~aMl1-6nOICeW1 f '1" ~.J/.; ) 
pasuepHOCTl1 KOTOpbIX onpeael1HID'l'CH paSMopHOOTRMl1 ICDOlJ.pS'l'IIblX MaTpl1~ 

{qtlz=: - paaasx nopanuon , 11 Doe rlI013Hh/O yrnoDblo UD03HUlUIOPbl C(LI) 
OTl1HQHbI OT HYl1H. Ha ,2tORSaaTelIbOTDe aroro peaYJIb'rO'l'D UbI ue dYlJ.6U aaecs 
OC'I'aHaBl1l1BaT:&Cfl, nOC(tOlI:&!(Y OUO ocansaaar o lJ.OI(lH1BTOnllOTDou"J TeopeuhI 
4, BbInonHeHHbIU y~e 13 [3J. , 

JIeuMa 3(3'). ECl1H l -aeccoceuuaa UDBBl1Tpex,Il110rOU()n!1110n ual'pl1~a t 

YlJ.OBlleT130pRlOutafl YC1l0DHflM 'I'eOp6UbI (4'), TO aneuenTbl-dnOlCl1 I!J//. 06paT
",~.1 ...;

HoM MaTpHUhI ~= ~ Mory'I' O~'I'b npe~OTaDneH~ D Dl1lJ.6 
llpe8c TaBneHl1e I (I ') 

m f( f( 

U1mBJ·· ' .~ í1 ~.ur~n", :J 
-s .)/=/ofoj 7=./"''/

I(:J mf!il( t.}J,( ;( (1.6) 

[ fi> •.~ n C;H .!7.f; .~.-~ 
IJ ~X(l)J~ ~r::t"'J 'J =.1....1 ,) I',lI,O onpe.zte lIeHllI 

Cl1e.ztYD~e nOpR,2tKl1 YMHo~eHMH onepaTopoB (MaTpuu): 

n.R c.I" z:» {'Ct+.i·9+.J.. ' . . Cp r , ecna P» fi.
 
rlf+.1 ,E., e Cl1l1 P ~ Cf
 

ecna P?tj,I;~/' ==. {fip' j3p-.J . . \ P'1-+.J )
 
,/'~1--tj é 6Cl1l1 pé tj,
R ). (L 7) 

n fi., = rPp ' :iR-oi' .. P,+.J , ecna P ~1
v"'= f.+.i 1 E, eCl1l1 P ~ 9- .
 

xr-HanOUHl1U A QTO 13 (}J 6bIl1a BBe,2teH8 nOCl1e~OBaTen!>HaR HyuepaURR npe~
CTaBlleHl1~ OT,7lel1!>HO Al1R cauoro onepaTopa ~ (1.1), a TBKEe ,7lRR eMY 
oopamoro f '1".e. fi == d:- -oi • A TaKJKe 13 aToM cepl1l1 pa60T npaanra e,lUi-
HaR HYlle paUHH recpeu 11 neMM. . 

'2 

TI pe8c TaBl1t.l Hl1B 2 (2 I ) 

min (i,J) I n: '" A -1 (7'/ ~:> I ~ 'WK . =j(+!~ Hl1l1Eb' '' = tJ J< _ .I. . ,;"I=K+1 '7 
rnl.n{i,j) i J' (1.8) 

{ > I&.. = n?r '(]À'~ií 
LJ """"y,-:::;'-:..i---" ~"" 1<11 "5 = Kf.f rne onpeae neaa 

ClleAyro~e nOpRlJ.Kl1 YMHOJKeHHR onepaTopoB (M8Tpl1U): 
- P {A'" 11"n };+I:::::' f'iJ+j·P't+.l·· j3p _.1 'j3p ~ eC1111 .P ~ rt 
.;H=~Tl E, eC1111 .P ~ ti
. P /l ... ~ A.n 0t = í Cp .CP-.f ..• ct+.1 ) eC1111 .P> 'l- (1.9) 

1":'~+1 1 E , 'eCllH p~ fi, 

ecna .P >'l--IrJ ={ ftt~i ·h+<. ...h J 

tf'I=~+.11' E) eC1111 P 6 r . 
TIpH aToM ~MeroT M.eCTO Cl1elJ.yrollll1e "KoMMYTalUloHHhle" cooruoueuaa AllH 
CTpYKTYPHbIX nQCl1elJ.013aTenbHocTe~ onepaTopOB (~a~pl1~): 

_:I. I< K • 

uJK . n j3~ = nA· uJ.;;.i) /~ K 
'7 =j"'.1 j='=J+.í 

(1.10)
A -.1 l /l /;::;: 1\-1 

'I. uJK . n./-; = TI.P~ 'c». ;) K~/. 
}=K+./ "7:=/1''''1 J 

SlJ.ec:o no-npeaaeay MaTpHUbI i c,) ê)j3)j ,j, j) w) :';] , Onpe~61lRrol1\Re 
CTpYKTypHhle nOCl1elJ.013aTen:oHocTM (1.7), (1.9), OnpelJ.el1eHhI B (1.3), (1.5). 

3aUeQaHl1e 2. (JIeMMa 3'). OTM€Tl1U rasxe, tITO 116Mua 3. cnpasennaaa B Cl1Y
Qae, KOrlJ.a ~ (1.1) - HeocoOeHHue uaTpl1UW c npHMoyrol1!>H~Ml1 Sl1eMeHTaMH
6110KaUM f1.t) Pt' L,:::: ' paSM~pHOCTl1 KOTOPhIX nnpen el1HIOTCH paasepaocrasa 
KBalJ.paTHbIX MaTpl1U {~/J~~ - pa3HhIX nopRAKOB, 11 Bce rnaBHbIe yrl10Bhle 
K13aSl1MHHOPU (1.1) OTl1l1QHbI OT HYl1R. Ha AOKaa8Tel1:OCTBe aToro waKTa 
CHOBa He 6YAeM OCTaHaBl1l1BaT:oCH, QTo6u wopMal1bHO He nOBTopRT!> [3]. 

TeopeMa 5(5'). TIYCT:O C-HeocoOeHHafl, KBaSl1TpeXlJ.l1arOHaR:&HaR MaTpHua 13H
AS (I.i) c HeocoOBHHbIMl1 ~j 11 ~m - U8TPHU8MH 11 nycT!> Bca rnaBHbIe yr
110BbIe KBaSHIA14HOpbI (, (LI) OTJmQHhI OT HYl1H. TorAa ,2tllR sl1eueHToB-6110KOB 

Eh.. o6paTHo~ yaTpl1Uhl 8== c: l1MeroT MeCTO cl1eAyrollll1e rI>aKTOpl1S0BaHHue
4J 

npenc raansaxa. 
TIpe8cT~13l1eHl1e 3{3') I 

ã,. ·nJ3, ecna 1 ~J~/.:y7} 
t..t ,=/+1

B..= J '" (1.11) 
tJ { n (:;,..., ./Bj i ecna ~ / ~Jd 171;) rne.L 

"","':+.1. ).< K 

g,/== 1k: nel".w;.J·n.l~ t:=~I1I-:J'J"").í'. (1.12)
'Iv /i:::!+/",«:!fl r=t../} 
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fipeAcT8BneHHe 4(4 1 ) 2. CBO~CTB8 KBa3HTpeXBeKTopHHX ~aKTopHs8gH~ Heoc06eHHblx,KB8sHTpexgH8

EJJ" = B·.tJ ·5. ) eCJlH :f ~i=l==171'J-1 J -J

F!ht:.1/ = C,.' /lJ,'JO) ec"nH .f & t.-~./ ~ t$ ••= §..' (L 13) 

{ 
~ 

m)' 'I. '" 
, .11 

IÉi.. zz: uJ.-{. •. ~. • . . . ~ = -.I "_ _ 
t& l ~u ~r1ti'j :.f3t.i'.f.) f/Jmm cU",.) t - /l7~) /17-.z ~ ... ~..t' . 

llpe-AcT8BJIeHHe S({S/\: -\ -1

neM .!t •. ) ecna .í~,,/~l~1lJ 
• I JJ 

.,M=Jtf • (1.14 )
fl; .. ::=:= " J" 

'J f3l!' nJ3" ) ecna j ét' ~J~ 171 ) rae
'7= tf.l 

1\ t- « , <:« t", (1.15 )B = Z n cl" ·uJ; . n jJ ) tz: ~.2J" '.J »»,te. (=.J ,;N=tt'+.r ;aift.L ' 

TI peJlCT8{BneIDIe 6(6') A 

f1> !.;~.i = ~tj' 'fJi'.i :> SellR L 16/~/tI. l1J 

Ebt+.i/ = êl+.L . Blvo) ecna .f" f/!tI." ~m; l1.l/r::II ~i' ; (1.16) 
A '" -1 . A" ., ", ... 

-'0 - uJ· -I- c,•. 8.' -,( . . Bú - t " ,"-:IN:/t°) 8,J'.I= w",. ) t.~ldl"" 1/'1, 

" A A}
3AeC:b no-npeaaeay { c?.!>Wj C,.!', uJ - onpe,neneHbI B (1.3) R 

(1.5), 8 T8RlKe cnpasennane nOpH,2Um YMHOllt6HliH onepaeopon (1.7) H (1.9). 
3aMeq8HHe 3 (TeopeM8 5'). OTueTHM T81cm6, '4'1'0 " ,nnn 'l'eopeMhl 5 R8 [3], 
KOTOp8H AOK8saHa AnH ([, (LI) B cllyqae nBa,npO'1'HblX cncson, onpOBeAnRBO 

nce CKBS8HHoe B 38MetI8HHHX I li 2 li OHa HueeT MeCTO nan MBTpRU a; (1.1), 
B CllYQBe npauoyroxsasx 61l0KOB J~. li ~·l ..m , 'nooIConbIcy npa AO

, I {,, " ]
K8S8Ten:bCTBe reopaa 4(4 ) RJIeMM 3(3) MbI Hlir.ne,Icsrc D [3 fTeIe H auue , 

se Tpe6oB81lR 06P8THMOCTH oneparcpcn (MS'1'PR1~) r Z,r li.F1( 17]
{ l'3JJ. 

I I 
~T8K, BHUle MbI YK8S8nH H8 cy~ecTBoB8Hlie ;OQPOM 4 H 5 • B TBRxe 

~eMMH 3', KOTopble HBnflIDTCR 0606~eHHeu [3J no cnyqall MDTpRU DHA8 (1.1), 
Y KOTO psx i q,~ J1(': - RBB,Iij)8THH9 0JI0lUI p88JI111mHX p8BMepHoo'1'el, a 

~ FI" 21(] K:~ - COOTBeTCTBeHHO npaaoyrozsaae , np" atrou l1lopMynR

pOBKH YK8a8HHNX TeopaM H neMMbI COBn8ABvr c ~opuynRpoBRaUR COOTBeTCT

BeHHHX TeopeM HS [3], 8 AOK8S8Ten:bCTB8 86COll~THO O,nHHBllODbiS. STO no

3BonRno H8M Orp8HMtIRT:bCR nHW:b YK8S8HHNUH 38Me~ 1,2,3, B T8R~e 

BBeCTR CK8R Bblwe,T8K R BCIDAY A8nee) TY Ee HYMep8URID OCHODUNX peayn:bT8

T OB C'1'eOpeIW, neYJ4bl, npe~OTaBJIeHHJi), CH86AMB MX nHWIl mTp"X8arn:, ecna 

~nH peaYnDT8TOB aTOU p860TbI 6HJIH BHa1l0rH B [3]. O,ltHaKo o6oa~eHMe oc

~an:bHHX pe3yn:oT8TOB HS [3] H8 CllytI8~ 148TpHn q; (LI) c npflKoyrOn:bHNUH 

6noK8arn: Tpe6yeT caMOCTOHTen:bHOrO p8ccMoTpeHHR, nOCKOn:bKY Tenspb

f/ti (Rt<) = o R cÚt (z,()= o] • üooneaaee 06CTOflTenbCTBO nopoã 

TpeOyeT aaor-c nO~XOA8, 'tleM B (3 J, R ,nORa3a'1'8JU>CTBY. 

4 

rOH8n:bHblX (HM 06p8THblX) onep8TopoB c ,Heoco6eHHblMH gH8rOH8JI:bHblMH 
\ ] rTl

(p8SHHX nopHgKoB) 8JleMeHT8MH-61l-0It8MH 1 bt tt", =I- O /:=,L 

B cnytI8e Bcex OTnHtIHblX OT HynH KB83HMHH~pOB 

ITYCT:b Tenep:b { -Heoc06eHH8a KB8sHTpexAH8rOH8JI:bH8H M8TpHn8 oõmero 

BHA8 (1.1) c HeocoõeHHblMH KB8~p8THblMH AH8rOHan:bHblM~ nOAM8TpHn8MH

i fl.", I/:,i - p8SHblX paaaepaocveu, y KOTOpbIX BHeAH8rOH8n:bHble non

M8TpHnbl ~ Z/J~' j r::2. - npaaoyroasaue COOTBeTCTBYlOllUiX p8S

HblX p8aMepHOCTeH. IlYCT!l T8K*e Bce rn8BHble yrnoBble KB8SHMHHOpbl C OT

JIHtIHbI OT HY1lH. BaTOM c nysae (no 8H8norHH c [3]) M8TpHny (, npencra
x)BHM B BHAe

fi s, C}i
 

Éz.. e; ~ ct-,l.
 

t=C''$= I ~_?_f~_~ '.
 (2.1)
Em-:1 EI11 -1. 2m \ 

Êm E.m crrnJ'
l rAe 

f ~ -.1 ~ - ~J 111
( 2J(= 2/f/,t< ) PI( =~. IfK-i 1<=, - ..... (2.2) 

npaaoyronsaue nOAM8TpHnbl (aneae aru-cnox») M8TpHnbl 0, p8sMepHOCTH 

KOTOpblX cOBn8A8~T C p8SMepH'OCTRMH COOTBeTCTB~HHO f ZK H .1?" J-: xt0t', ~'1 /-=..l - HyneBble H eAHHHtIHble M8TpHIJ;b1, paaMepHOCTH KOT0P.HX 

COBn8A8lOT C p8SMepHOCTRWI ttfi ~i: )I0tj·J/>l - M8TpHnbl, COCTOH

~He H3 Hyneti (npH aTOM p8SMepHOCTR M8TpHn 0tJ COBn8A8lOT C p8SMepHOC

THMH M8TpHn 8>••). OTM6THM, tITO, K8K H B [3 J,B aTOM cnytI8e 06p8THbltí
lJ 

cne parop Eb =: é: -J WoPMan:bHO MO~eLt npeACT8BHT:b B BMa 

a-1 E 2 ..,-1
-ri. 1 2._ 

q.~i r: E".2. ?,3 ~ 
a~ç/({-b~)= \ ~_E~~I{ _ (2.3) 

\ -i. E -J [111-.1 'it1/m 
Cl.-m Pt1/ Em 

) 7 rne 
I ~ ....1177 
Lfi ; Eb 'Z/J 1;, t"==2.. - onpaneaeus B (2.2). CnpaBeAnHB8 CJIeAYIO~8H 

TeopeMa 6(6'). IlYCT:b ~ -HeocoúeHHaH KB8SHTpeXAR8rOH8n:bH8H MaTpHna BH

A8 (2.1), Bce r1l8BHHe yrRoBHe KB8SHMHHOpbl KOTOpOtí OTnHtIHH OT HynH. 
/P -.L 

TorA8 ARH aneMeHTOB-6nOKOB 06p8THoro onep8Top8 a= ~ cnpaBeAllRBH 

cne~y~~He e~HHCTBeHHble W8KTOPH30B8HHble npe~CT8BJIeHHH: 

x) 3AeC:b, R8K H B [3 J, H BCIOAY ABne6 p8CCM8TpHB8eTCH HMeHHO np8B8H W8K

TOpHSanHH ~ (1.1), XOTH pesyn:oT8TH npH APyro~ W8KTopRsanHH (T.e. 

rJltbj( iJ.l) BHHOCHTCH H81leBO) nonytI8lOTCH 8H8nOrHtIHO. 
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(7 I ) • 

llpeAcT8BJIeHHe 7 )t... r7. J3~ 
e CJIH L~i~/~117 

- • -.i EDul ~::;J+.1 _ 
(2.4)( 8 ..= C/:J. ~•• ) == ~.' rt» 8J/ ) 

tJ t J :: t+.1 I eCJIH .f ~'·~f~;11· 

I ) . • 

llpeAc-=..T8_B_JI_e_HHe 8{8 {/1. 4r ..~j" » 
eCJIH .f~ /~ /6117 

M'=J,f.f ;J '" j - -1,/' n tS (2.5)Ctn - tt: '~ ..)= rt.· i·.' '.fJ ~ CDi/- t tJ ( ti. ;::;t+ 
/ eCJIH .i:!:.l ~J~ m, 

llpeACT8BJIeHHe 9(9') " 
I-

Éi'" n », ecna .1& /6/6111
-J ~ _./ ti- :::/uF 

I J (2.6 )
(8)0'= Clt;' ·!b4· ) = C/-.' Ao '7 ~ J\ 

c. { EB ••. / / P ecnk't .1~ i 6 f 6 1!7. 
ti J :::'(,~.i } 

IIP6AcT8BJIeHHe lOGO') r. , '" 
0. cl" . ~j' ) eon" .f ~ /61.'6 177 

-.1 """ _.I ,/'f'=J:.i (2.7)
( EiJ/•• = ct· '8..)=0. . n.J /' ã 

"J I. f.J ~ { vI' . CP •• ) eCJI" :f ~ l ~J. ~ mo
 
/,=l"/..1 JJ
 

a,nec]) • Ê1# - KB8,nP2THbI~.1 He oc06WHhle naaroue JI1lHbl6 31IeM6HTbI-6JIOKH 06

paraoro onepseopa a=: rr;- ,nJIH C (2. I), e,nHHC'1'DeHHblM 06pa30M npencrs 
BHYhl6 B BH,ne 

!
 
-~
 r,ne8>/(1<= [il/< .. i .... q-K-.1-EJ<] }(::: .iJ.t, ''', ar. )

A ~ -~ ~ 
l<'tt=EI(-4·./lx· Zt() ..I1.l.=0) "(:::Z,dJ " " m 

~ -.( ~ 
(2.8) 

t1'K-.t = Ex - Z,I(<f/ . t:iK ·P"--I..l ) (jI1l-.l dE"" J K= m-.f, m·~, ... J f. 

Ilpa 3TOM fde-i (.ÃK ) =F eJ)' d.eí({jx).:fCL:;H npnMoyr01IDUbl6 oneparopu 

tc, ê;J ,j } BblpaJlt810TCR qe pea oneparopu [(j H.Aj D BH,n6 

JK+.L == -('p;+.f :AK:~) ) 
-1 -

CK+1 .= - (../lKf.1· ZK+.f)
 

(2.9)jX+l = -(i;.-f.1'~-.{) ) 
A _~ ~ 

Cj'+.J = - (tiír ...PK+1 ) J K =..fJ :l, ., . ) 177-;,/ ,I
a TaKJlt6 no-np6ZHeMY COXp8HH6TCH nopn,nOK YMHOM6H"fl on6pa'1'opoB (1.7) H 

(1.9). j m 
1l0X8S8T6JIbCTBOo HeBblp0)K,neHHOCT]) BC6X f ti;; " AIl' K=~ flBJIH6TCH 

CJIe,nCTBH6M OTJIHtUm 0'1' HYJlfl Bcex rn8BHblX yrnoBblx KB83"MHHOPOB {. • 0'1' 
~ ..... jm

M6'1'"M, qTO MHH"ManbHhl6 pa3MepHOCTH MaTP:"~ [ Zt· , p.. COBna,n8IOT ... r 1 111 t l.=z. 
c pa3MepHOCT])1Q COOTB6TCTBYIOlll,HX ~ Cf,,/.' 1.=.1 • CJIe,nOB8TeJThHO, B (2.8) 

pasM6pHoCTH KBa,np8'1'HbIX Ma'1'p"~ f.AJ(HJ :=.t COBn8,nalOT c pa3Mep

6 

HOCTólO cooTBe'5cTBYIOlll,HX l ~K } x::: ,a paasepaocrn xsanparnax M8T

P"lJ, f t1"K-.J.1K=m TBK)Ke COBn8,n81OT c p83M6PHOCT])1O cooTB.eTcTBYlOlIU1X 
(1. ' " 

M8TpHlJ, f q,K1j{=m o CnpaBe,nJIHBOCTó npe,ncT8B1Iemnt 9 H 10 nOKa)K6M 

(c yqeTOM npe ocpaaoaaaaa (2.1), (2.3» H8 OCHOB6 npo aepsa 'OCHOBHbIX P8

B6HCTB C'E!> = E::::: f1>.{. • llpH :3TOM OJ,nocnenaae paBeHCTB8 :3K
JOqeBH,nHO 

BHBaJIeHTHbI ,nBYM CHCTeM8M M8TPHqHblX p8BeHCTB 

I
.i~/L./!5mp. -Éi. . -T E:Ii..-t: i . .8.. = (J." ecnH

l /.-.tJ t lJ (.01-.1 L+.JJ tJ) 

eCJIH .:f ~ /==f~177 (2.10){. ~":!:/ +~. 1i;l + i;~ ·~f.f/ = ~o J 

?t"+..1 .EB/I-.fi + ~.. 8>[,j' +~.. ~:.~' = f}/J' J eCM .i:{- / c /6/11 

I
§;/J+..l·PJ+.1 -+ ~J"'[' -T §'.. . f = e.. eCJlH :f ~ l L../~ ITJ
 
~ J Jf.1 J" tJ ) 

eCM .:t:5t":::::f~17l (2.II)~(.:.-,' ~o + ~"/,~. + iíú..f 4.1 = él ) 
8..,.20 -+ g. E o + ii... »> /J. _ (J :1' ~ /L. t"~ íTl • o eCJIH .tr~ J tJ J tJ~~ 'fjd - (.',/,) 

CHaqaJI8 BbInOJIHHM 060CHOBalU'le e,n"HCTBeHHOCTH H He'oc06eHHOCTH npencraa
n6~"n (2.8)1)~,nJIH ,nH8rOHanóHblX 6JIOKOB ~KK. llo,nCTaBRB BbIp8)KeHHR ,nJIH 

ai-. · H ~"f..ll H3 npe,ncT·8BJI6HHH (2.7) B (2.10)2)' flOJIYlIHM paseaoru 
B8 l /-I-J A .......
 

~·n Cfll·~·/+E,.·8to,"-f ~+1·n. c~ '~t' zz: E· ./~L·=/~/7l. c .If'= t ' .... ,;'I~t-l-.I/ t ,) 
OTCIO,n8 B C"JIY onp6,n6JI6H"H (1.7) ~·(1.9) nonyqaeM 

(2;. ·C/ +~. + í;~.f .~;..I)- ~./.::=: ~o ,) L ~ L"=J·~ 171 (2.12)1 

8 T8KJKe, no,nCT8BHB B (2.11)2) Bhlpa2KeHHH ,nJIH Éio:.f" H 8./. H3 npent- t (..1-1 ( 

CT8BJIeH"n (2.6), nOJIyqHM p8BeHcTB8
 
,.,. I "... __ l~..l" ~
 

l?D,•.n.fr. ·l. + Ebr'~' -I- B-.· n -P} .~~.i -== E/o) .1~ t"=Jo~ 171 . 
l-/, ~ ~ l 7 (. ..L.. ti 1;:(.-I-J.' ' 

OTclO,na B 'CHJIY Onpe~6JIeH"H (1.7) ~ (1.9) "M6eM 

Si!' (fi" 2;. -+ét" -f }/u ·hl-.f) = E/.· J :f ~ '"= J"~ 177 . (2.13) 

T6nepó, no,nCT8BJIflR B (2.12) H (2.13) Bhlpa2KeH"H ,nJIR [c) ê; .f,;J 
H3 (2.9), 8 T8K~e nOJI])3YRC]) onpe~eJI6HH6M nOCJI6,noB8T~JI])HOCT" 

(2.8), nOJIyq8eM r(Al+.i-frt·-.1-~·)·~i.· =~.) /.0:=1).2.) ... )/11 i (2.14 ) 

~ É3i / ·(.Ai+~ + ~.-J-~~) == Eto) /:=.i; .2.)" ") l7l (2.15) 

oTCIO,n8 B CHJIY 6,1UiHCTBeHHOCTH { E. I .m npHxo,nHM K p8BeHCTB8M
{,3(..:::1 

(AtrJ+fi.....1-·~·J~t.·= ~./.{./1/~.f+Ci( ....I-~.)) /=L).2).,,)nJ • (2.16) 

BOCnOJIb30BaBillHC]) T6nep]) Orp8HHQeHHocTbro ~l'l H npOBo,nH P8CCYE,neH"H) 

aHanOrHQHbl6 [3],B K8)lt~OM H,3 paB6HcTB (2.14) " (2.15), B CHJIY TaOpeMH 

EaH8x8 [5] nonYQKM np6,nCT8BJI6H"H ,nJlH Heoc06eHHhlx ,1Ui8rOH8Jl])HhlX dJIOKOB 
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i

li 

ãKK B Ê~e (2.8)1). KaK BH~HM, 3TO COBna~aeT c onpe~e~eHHeM (2.16) 
e~HHCTBeHHoro ReBoro (npaBoro) o6paTHoro Heoco6eHHoro onepaTopa K 
à... llanee nOKa~I!eM, qTO paaenczaa (2.10) R (2.11) npa nozcreaoase B 

Ll	 , 

HHX npe~cTaBH8Haa 9 o6pa~a~Tcfl B To~eCTBa. nO~cTaBHB (2.6) B
 
(2.10)1)' nonYliaeM . .
 

Jo JI\ r- .tA 
~ J\, ~ .n A ...... , ,nJ3 = O.. d~t-...c.J~Il1..1?, '~ •• °n B1 +fl: ·8J/( ....n·+~t-.1 8/+.f/f.f .} LJ 7 

t	 '-1~-1 =!J- 7 ~=L+.í ,=tl-Z o 

OTc~~a, ~qHT~Bafl nopfl~OR YMHo~eliHfl onepaTopoB (1.9), HMeeM 
r-	 ........ A. A _ ..... ,...., _ J A
 

(Ji·-8/-:J/-:.lj3{'L~.i+t=.·o~,·j!/.i+~+í'~+.fÚ)o nfi, = f) .• ? r «: ~.i'~I71, (2.17) 
., == t+.t LJ 

rrO~CTaBHB (2.~) fr (2.IO)3),.nonYliaeM • 
t+.f " i-:


i.,<,g. '.f,nJ31.+!·o!X... /7r. -f.i;'~__.JL"-.1°n J37 =&'" .i~/<'t:~I7l.
 
t/..l ,i/Doi J~Jr.1 / .. ti ;=Ji-.1 T <.. <.. ,=J~1 tJ ' 

OTCID~a, yqHT~Bafl nopfl~OR YMHO~eHRfl onepaTopon (1.7), RueeM 
/-.1 

{i;+.f.·~+.ftf.lj/f..1j3;-I-~·'~·L·j3(+P; OB;~t'::i)·/J.JJl = ~j., :f~/o:.!:Plo (2.18) 

rrO~cTaBHB (2.6) B cp8~ee as paB8HCTB (2.IO)2),n~aeM 

p;,Bt~/-J.jl+S:·4t·+~f.t'~~.fÚf:.fÚ'1 =S· , .i~L·:!:m , (2.19). 

K8K BH~HM as (2.17), (2.18) H (2.19), H8M OC.T8JIOCll nonaaars cnpanen
,.d..,	 A 1.-.1 

RHBO~Tb cne~YID~HX To~~eCTB (npa ycnosaax I ~ J3, ~ IJ; n)3, =t O 
,.	 n (.t .g'/:1) ).• ,=(.+.r. ~"J~.J••	 a>j(K 

!
 
~	 ~
)., "" 

(~.'8/-.J(."-1·j3!·+~· '8t ? ,'ll :"..f -1" 2t~.J ·BI.'.,.n:'.f :: ~.) .f ~/~m-:f 
-...	 - Ao """"" -""- ...

~•. 8>,"-://-:/ J3l + ~.. ~(. -+ tl.~.I" 8JÚ.fÚ.l :!t~..f == EI.·) 1& ,.~ /ll (2.20) 
(~·TI'~·'U/-f,{j3tf.J-I- ~.o~./):A. +-'J'~:I~"'.1 .=3~. » ,t~U·.6/7l 

AHaHOrHQHO TOUY, KaR nocTynHJI" B~ille, no~cTaBRflfl npe~CTaBHeHRa 9 B 
(2.11), no~YQa8M paBeHcTB8 

!
"" J-.f A ~ '" -4 ..... " - JB·· . r7 fiz' ( 1.3/ .~fj) PJf j +li oE • +~. ==~.. L ~ t."~J"& dio 

J
'1.( = t.~~ 7 'J . J" ".I '
 
.....	 J .- ,,_ ] .. • 
Q	 • í~.,~. +E'+ 8~;·jJ~ = E· ) .f ~t==J~ 111aJ// L-J-t I. t .r'tr.J. L'f.l' L. 

..... l	 .- ~ ." (2 .21 ) 
/j ... rI. .P" ,[(!/t.1-.!J· ).2. + •.f/r.rE. +.P:/I-.IJ:= &tJ~ .f ~ J ~ t. ~m . 

ti	 -;='JCfl. J J,... roi " 

OTCKl~~, BOCnOJIbaOB8BlllHCll He ocô6eHH~lm fbKK (2.8) H r; ..f3, :j:- {} ; 
.	 ~ 1~·~I;l.pf =I- O , II~ ~OnatH~ nOK8aBTll cnp8B8~nHBOCTll cn8]J.ylOlItHX TOJl

;lle~TB: 

{ 
"" JI '"

(frJJ+~)oP./+i -+ fI' E.J. + ~ ~ {}. } ti. 6l~m 
...... ,.... A ~ J 

, Ebl;' (/'/0 2/ + ~. -f Af.f'~~.f) == E> ~ ..I~/~177 (2.22) 
1~/6dl~.{(fi+.1'j'/)-~· + jdJ"I.f' E.t. + .P.tf:f == fI.t. } 

8 

ll 
ll[ 

!
nO~CTaBHB Tenepll np8~CTaBHeHHe Ia' li (2.10) R B (2.11), nonyq8eM pa- I1 

BeHCTBa i 

[ P.· ' (c'L· · C'·t.cJ + ~· · C''+.1 + ~"r.L ] · n ~ = ~J.';; .L~L·~f~;7l
l • •• ,==,~ 

[ §.o c·+ t· 4- ff...,.t .ê. ] ..íi.· = E· , 1 ~ /=/~ 171 
L c t t+.1 t L. t'	 (2.23)L 
_ , .,,, A _ t-.i A 

[ ~+.f o(~~f~·)f-~" 0 +.f} ] n C-M = {}//;; J ~ /L /~ 111,o 

~=Jr.f , 

J-.1. 
n eIH • f(c. °C· Joli· . .p. + C oii .c: B- :::>J- AI'} •

,tt<=-/+.1.; L" J J+ :.r+.1J+J.. J+i J e.tJ.Jj" /.-j + J~.h o~. - (iftj" ) ..I ~t ~~;1l 

iS.- .~"'.J ;:-.1 z;. +- ~t· -E/+ c;~.1 .J;t.lÚ.i '..{~.f =~.} .t'~ L'='J'~ //l (2.24 ) o 

n A r. Ao .... /j ....." A "" ..- ~ • •
 

):;~~.lC;t'L (S~.1·s·)· J~.Ji-.J.· ~~+ Cf+.f ·B:/J~o~.-f 8ff.1Jf.1 :i}':f..f]= ~j") .I~J ~ '~Il7.
 
B paseacrnax (2.23) " (2.24)., aocnonsaoaasjnacs T8RJKe aeocoocunuaa 

ã"r:: (2.8) npa ycncaaax fz ~ =I lJ# Iz Str 7 ~on~HbI nOK8a8Tb 
cnpBBe~nHBOCTb CJIe~YID~X TÕ~1~CTB~ ~~t~ 

P. ·(c, ·C· L ) + E ·C. -1-';- ,n 
c t tf i tr1 c-Ú L == ~o , .i~l~m-.r 

[ff. °C. + E. ":. A. J' ....... .	 (2.25)

L	 L t + Z;+.i ~+..1 8 .. =E· l' " L"::' l7l{	 ....... "" ... ~ lo! t,) - 

'2/+1 . ( Ct+.L eLo) + t;.,~. +~, ~ &1.. » .t ~ t·~ m
o 

(S, 'e,/+~)- ÉL+.IJ+.I ·41 + tS· 0.ij' .ç.f + 8;~;.L .cf :=:: ~. ) e ~ J ~ lT1 

' ~"'.1L~~°i; -I- tJ;'rEt' ~ CÚ..l'~i-.z'L~.f o~;..t' ===- E' .:f ~ i~177 (2.26){	 êi _ .-. ... "- _ _ L~ _ 

(~··N 'S')-, 8J"J:.1 o~. + S~.1 .~Jj-• .0· + 8..lIlAI ''p'';'I::= 0Jo .) .f~..I~/7l • 
IIlTBK, MbI ~OnJKH~ nosaaars cnpaaeanaaoces CJilCT€M 'l'OJK~eCTB (2.20), (2.22) 
JiI (2.25), (2.26), YCTaHOBHB TeM caMblM cnp8Be~nHBOCTb llp8~cTaBllaHHl 9' 

" 

JII 10 • CnpaBe~nKBocTb To~~eCTB (2.22) H (2.25) nerRO npoBepfleTcR, ec
nJII socnons aosarsca onpe~eneHR~H tc,t ).f)}j (2.9) H !.A,tf-j 
(2.8), a TaKJKe Heoco6eHH~MH (2.8)1). Tenepb nORaJKeM cnpaBe~nJlIaKK 
BOCTll (2.20) H i2.26). CHaliana nO~J~eu cnpaBe~~JIIBOCTb (2.20)2) H 

(2.26)2) npH &t(K,= (.Ai+1.-ttTlI-J-t,K). Ma (2.20)2) R (2.25)2)' YliH
T~B8fl ,e~HHCTBeHHOCTb [ E/]/=.r nonytrnM paBeHCTBa1 

,... ,fi j.JI _..( ~ ....... d ~l.:5.11l ..- ~ ~
 P• 0>: :.' • C.·'8. ... ·2.~ c. . . ..
o 

-
~	 

(2.27)o ." 

t	 t:1t;1 I. L (-;LI;! t J.f1 ~"'.f(j.f.l}lj ~".f ~~flr.t' J!'t+:f· 

IlOKaJK8M, tITO (2.27) 06pall(81OTCfl B ·TOJK,14-eC,TBa npH B,(x (2.8)1). llnf!..
 
3Toro nOK8JKeM CHaqana, qTO J1IMeIDT MeCTO cne~YIDll("e p8BeHcTEaX 'npH B
KK 

(2.8)1) : 

x)	 38MeqaHH6 4. B OTnJilliHe OT 8HaROrHqH~X paBeHcTB (3.28) "a [3] Hac

TOflll(H6 paBeHcTB8 (2.-28) He ~81OT HHqlOpMaUHH o <'p8KTOpJilaOBBHHblX npe~


cTàBn6HHflx ~Rfl ~JiIarOHaR:&HblX 6noKoB 6 i /
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c .. g.. zz; fi. . .Já. ) c2&/~ff1

{~

(. tt t-Jt-:l J-I.
 
~	 '" ~ 

[J;lt jõ/d = Cú.{ . B.~.{Ú.l ;1 .L'~ t'~ m-« 
(2.28) 

[
..... " ~ 

Bit 'j3l = 0' . flJ/-.f/-d ~ .2. é / é m 
A	 ~ ~ o 

C,~.t . Bi,' = 8.f.JÚ.1 'j3/+.f » .2'&:"é »r-r • , 
rrpOBepHM nro60e paBeHCTBO H3 (2.28) npH ~KK (2.8)1). HanpHMep, 
(2.28)1) H (2.28)3)' Bocnonh30BaB~~tcI> onpe~eneH1HIMH f c) éj fI} j 'j
(2.9) H ytrn:TbIBaR Heoco6eHHOCTh B// (2.8)1)' nepennaeu li BH~e l'I

f ÉiK-~~-:.l .(.11/ Z: ) == (i;. tf;~~)- ~/ )	 l
(2.28)'

((-4'A;J}~K~~-.L == ~;.1·(q-;:-4) ..> .t ~ K~ m, 
....,	 , 

rrO~CTaBHB BKK (2.8)1) B (2.28)I) H npH 3TOM yqHTbiBBH onpe~eneHHR 

nOCne~OBaTenhHOCTen {fi)~J(2.8), npHXO~HM K TO~~eCTB8M 

[ Q	 -.1 ( -J -) (- .z:-~) - -.t) [t. -.f .... 
f.JJX-1 K-.l' .JlX·ZI( - Z/{'f.1I(-.f '8>I(K = A/{+tí;r-'/'-4-1J(.AK'~K)

- (i;. e:)·(Af i.i+!i;-7-ft) ! :== [z: + (q:-~l-~_.l)'(A;J.~)

-(~ 'tiK-;t) ,(.J1K EI() -~J'::3 [- 21(' «: {.p; ·A;.J.l;).,. ff..,. tr;·
·I.{ 

-	 -.1 - ]·fi·2 = @, (PK K /() - ;( " ~nR scex ,t, :!: X ~ /71 • 

rrO~CTaBHB TaK~e âKK (2.8)1) B (2.28)~) H npH aTOM yqHTbiB8R onpe~ene
HHR nocne~OBaTenhHOCTe~ (2.8),npHxO~llM K To~~eCTBaM 

[ (~'A;.1)· ãK-~:-.L -8;:/4;-/·4)J = [(fi; :/1;.1) -(.AK+fí;-.J. -E,.,-.t)

- (.A Kt .1+{fK-J -EK)·(q;~j·J{.)] == [4- (4:A~1 ,(Z;.e:..P;)+ 

+ (i; ../1.;.t. 2;J (et.:~.i,'p;) -4J -= oK) ~mt scex -l 6 K~ m. 
AHanOrHqHO npOBepRIDTCR OCTanhH~e paBeHcTBa (2.28). ~3 npencTaBneHHl 
(2.6) H (2.7) ~nR 3neMeHTOB-6nOKOB 8 -- = C--1 

cne~yeT, QTO nonyqeHH~e 

H8MH B~we paBeHcTBa (2.28) Ha caMOM ~ene 03Haq8IDT 

..... ~ (2.6)1) ~ (.2.:1) """ B.. . t3.-- a ~ 
/::Jt-1 J-' --- U>/_J/ --- Cf' ~i'
 

~ - (J.l).t) ~ (.1.6)

C. '8. '=====.. """ •'.:f. 

J

t t-:/ N IJu -.1 ~ f!J// fi' ~ ..t ~ t ~ III (2.29)
 

Ct+.f·â,. (..t.-l),2.) fi (2,6)~J - ,.
 
.1.'Ul'I.1 --- CD/ÚL -- 12 ••. E • 

J - ClJu J-t+.i ) 

Lfi. ,(3. _(.2'~).t) "" (2.~)~),...... •
 
{.~.1 J uI ~- f!>Cf.i/ ===::::= ~~.f' Bú · ~ d ~ L-~I1l-:f •
 

R3 (2.Z9) cne~yeT, qTO Ha qe~~pex paBeHCTB He3aBHCKU~MH HBnH~Tca ~ 
TOHhKÓ ~Ba. llpH 3TOU OHH ~aIDT ~BO~CTBeHH~e npe~CTaBneHHR ~JIR Ha~ (no~)

~ -- --.i 
AHarOHanhH~X 6nOKOB Y 8 ~{ . Bocnonb30B8BWHCh TenepI> B (2.27) pa- J. 

BeHCTBaMH (2.28), a T8K)f(e 8/(,t,' = (AI(+./ + t1;-..i -EK)-.L ) n-onyqHM
 
TO)f(~eCTBa. Ha caMOM ~ene
 

~ ~ .11"", _ ~ 

[ (J;,•.8/...Jl--:t J3t' -~•.Sc;'/·J·~·)- (C.~/~+.ttf,{ '.Éf+.{ - i;~f ti;+.f/f..1 -,fií1.)]= 

~ - A ~ - [	 (2 §)
::::: [	 (~. 'Ct + Zt-;'.t·~+.l+t;-)- E,:}.~t'- ~t" (A. '~+A;'j '~.r+ ~.)--E;.] .
 

= [(.J1.;+J + rt·..J-E; )-E;']' 8~L- - B;,"[(A;..f + iT;~.i -0--)-0.'] ~
 

:= (~,-gi/)-{E;.·-~,):;:: 0'/) ecna &.t' = (.AK1-[f- 4lt--:/ -4 ) -.1'.
 

.llanee npoaepaa no OT~enI>HOCTH TO)f(.n;eCTB8 (2.20)2) H (2.2.6 )2). HT8K,
 
B {2.Z0)2) H (2.26)2' Bocnonh30BaBWH~h p8BeHcTB8MH (2.28), HMeeM
 

A: .c; .~t' +~•. 4i' -I- ~;'.1 . ~;'.f .4;. = (.~. ç.+E;- + :f:'J 'C:;~J)' ~~, = 
= (AZ+1 +t1t--.L -E;..)-~~.;;: t;:, ecna 4~· =(.AL~.f·Nh--.f -E;·r.f) 

- ...... ""'- ............ - ..- -- -'f __
 

Bii f>t' .-? f- Blt' .E(.' + ~·t· j3t~.{ '1;...,.1 = Bú • .(A' .~- + Ec' ,L~;,.{ .~~..t) =

= ~?~ (.J1ú :t+ Q'/-:l- 0.·) == Ec,) ecna ~t'= (A/+.f~tf;:'.f-ç-Tj. 
T.eneph, BOCnO'lI>30B8BWHCI> cnp8Be~.JIHBOCTI>~ TOlK~eCTB (2.20)2) H (2.26)2), 
npoBepHM To~~eCTBa B (2.28) H (2.26). ~3 (2.20)2) HMeeM 

.-.- -- J\ ....... _ ..........
 

~.. 8t~/-.L j/ +~. '~i' = ( - Z/:'.1 '41<.f(~.( f;+.1 J .r ~.,.s »r , (2.30)
 

llo~cTaBnRR (2.30) B (2.20)1)' nonyqaeM ~O)f(~eCTBa
 

(~. - ~J' ~f,{/;'.1 j3;t-J)A'f.l + i;~j' ~~.a;'.{ =
 
- t3. + z. ,D '(E- - B. .,; ) (2. g) [2- '"'- ......
 
- J-(.t-j Uj IJI.·f.tÚ.{ tr.{ J-,ofJJ'''-;.t = -- . -f- g. '8 . 

,-- -.I _ _.{ _ _ _ t.'I-'{ "t:U t+.ít(o.{ 

'(t{--~..f.{ -Aú.J·~·u)J'~. = [-~;'.i+~'+.i'I1> ... • J/-,'rA __ L JJ}/-.-.i 
_ __ ..... _..(	 L ...ur« ~ ~ L'I-.l- ~,+.f. '1'.( == 
= [- 2l+.i + ~;'.1]. fit- = 0l ) nOCl\OnbKY de! (tf;.) # O
 

H3 (2.20)2) TaKM6 HMeeM
 

~i.. i;....1 . ~·.w~.1 :P/f.f = E;' -if .~~/"'.i i· ) .:I~ ./~ /71. (2.31 )
-f 

rrO~CTaBnRR (2.31) B (2.20)3)tnonyqaeu TO)f(~eCTBB 
-..... li """' - ~ -	 (.1..9)A 

( ~. - i::: . Bl~t"'.t J3t') 'j3l + ~., 8c~ ,=-.t = A· -f--'to .~;'L7L -(E)~ ~.A) == 
~ -- - -"- -.I ~ \ 7 -f - - = [-J1. +.1J. ·8/-.li:l·(.Al-~··ti;:..I ·P.)jA. =- t=.jJ.-1-f}o·B• • {A,',f

I	 t L t-;//-.1 

+ (j/-.z-Ec"-Jj'Ai.{~ fP;+.f]:J:4:-k~. )nOCKOnhKY ~t(4-)-I O, 

- AHanOrHqHO TO»Y, K8K nocTynHHH Bame, npOBepRIDTCR TOlK.n;eCTBa (2.26)1) H 
{2.26)3) c yq6TOM cnp8B6~nHBOCTH (2.26)2). TaKHM 06pa30M, M~ 3aKOHqH
nH nonHY~ npOBepKY paBeHCTB (2.10) H (2.11) H nOKaaanH, QTO n6BaR H 
npaB8R e~HHHlJ,a rpy nn~, T.e. (tA'C = E =C' fi», ~nR npe.ncTaBJIeH!!A 9 H lO 
HBnH~CR 6~HHçTBeHH~MH npH a~~HTHBH~X ~HaróHanhH~x 6nOK8X ~K~ (2.8)1). ' 
RTaK~ cnpaBe~nHBocTh npe.noTaBnaRHI 9J H lO' ~OKa3aHa. 
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3aMe~aH~e 5. B npo~ecc6 npoBepKR paBeHcTE (2.20) R (2.26),B TOM qRCne 
Cpe~HRX RS HRX, T.e. (2~20)2) R (2.26)2J),B~ille M~ BOCnOnDSOBanRCD 
TOnDKO nRillD 3H8HReM (2.8)1). O~H8KO YKa3aHH~e cpe~HRe p8BeHcTBli. 

B8 wopManDHo npOBepHIDTCH R npR ~cnOnDSOBaHHH He3aBRCHM~X peKyppeHTH~X 

npo~eccoB (1.13) R (1.16). H8nPHMep, npoBepRM (2.26)2). yqRT~B8H He
ocoOeHHOCTD At~.1. R ril-.J' T. e. cltf (A/tI.i F=t () =F~t (tft:j) ) 
a T8KJKe socnoasaosasaacs 0603HaqeHHHMH. (2.9), paseucene (2.26)2)npe~

CT8BHM B BR~e 

- ~,o~:.Jh ·(A··ti;"-.J+~·/0· -c.f...i'~"'.i''''.i°~~jA~f.J):=::~· J J:!-/~Ill • 
.. ~ A 

OTCIO~a, yqRThlB8fl peKypCHBH~e .B~palKeHHH ~nH ~. 8/-:l,=:t 'JB~' Ro 

Cl+.t o~f.ilf.L 0)3/+1' r ,e, (1.13)3) R (1.16)3) (npa ~~.f= tUK 

~'-.J == wK ), np~XO~RM R p8BeHCTBaM 
-1 ~ ~ -~.- ,\\

(~'-.J - ~".(G-)-fi;'-.i"" 8ú··~· -f (At'r1 - 8,,/(.(1/jAt +.1 = E.t. » jól~ 17J. 

TenepIi, B nocneMRX p8B6HCTBax "nonaraH" 

B/t(eT-) = ~~ .. (A)tf)= B;'t.(A); /:::=:1).1-, ...)177, (2.32) 

nonyqaeM TOlK~eCTBa 

~... o (.J1/ú + Cit'.w-~.) == E; J eCIDi 8;i·(A~ (j)= (Aú.l ,,·q;~.I-0)-.t'. 

O~HaKO TaKoe ~OKa3aTenDCTBO, K8K BR~RM R3 (2.32), H6 06n8~aeT "nonHoH 
nOrRqeCKO~ cTporocTEIO", qTO 06ycnoBneHo He06xo~RMOCTDlO conOCTaBneHRH 
llJYHK~RÜ ~'t.{&-) R ~·l(.I1) C Ôt,'(A, ti) • l{T06~ aaB6pillRTD ~OKa3a
TenDC~BO TeopeM~ 6/ , H8M OCT8nOCD nORa3aTD T8KlK6 cnpaBe~nRBocTD npe~\

cT8BneHRH 7'a 8'. UnH 3Toro nOK8EffM, 
]eMMa 5(5'). EcnR 8ú' - HeocooeHHhle 

ÉI==e'.I. , TO ~nfl 8;.; R CTPYKTypH~X 
Ec, ~;.!)j.] (2.9) cnpaaennasu 

illeHRH: / / ...n. c~ ã,.. = ~t' .(l. )3, ;)
7== ''/I-

o 

..J ,- I+.J. 
t- ... _ .- t.{ n c. .a..= 8 .. ' n j8

JJ ti. ~=:'J~.i J ~}==Jt-.i' ~nH 11106~x .f -J c t _11), 

8 T8KX8 

(Et:-tit·-.J)·!i;/ -At+.i = At·r.f 08... (E. -». )cc t. l./{_j ) (2.34) 
{ ~:'J·li.·t"·{~.-A!+.f) = (E;.J-.AÚ.f). ~i.'°tft·-;f, ~JlH acex L ~ L'~ m. 

AOKaa8TenDCTBO. Bocnol1D3yeMcH napOM He3aBRCRM~X paBeHCTB B (2.28). A 
liMeHHO: 

qTOtRMeeT MeCTO cn6~1O~8H neMuax) 

KBa3R~R8rOHanoH~e OnOKR MaTpMU~ 
nocnenoaaeeasaooreã R3 M8TpR~ 
cl1e~YlO~~6 ltOMMYTa~RoHH~e COOTHÓ

~nH 1110ÓhlX .:i~ / -:J ~ l7l 

..(. •'" 
(2.33) 

~ -.1
C~'+.J ·~f.JÚ~ ::::: ~;. j/-I'.J J ~JlH acex j!':/~l7hf; 81711ll= .I1m -f.l (2.35) 
A"" _{ C/ . 8,"=.J /-.1 = a..op/ ) ~1lH ncex .t.~l.!':.lll; fi..i = r:;;-.l. 
... li 

KOMMYTa~ROHH~e COOTHOilleHRH (2.33) ~OK8S~B8IOTCH 8HaJlqrRqHO [3] H8 OC-
HOBe p8B6HCTB (2.35) MeTO~OM n011H0~ MaTeMaT~qeCKO~ ~H~YK~HR, n03TOMY 
M~ He 6y~eM H8 HRX OCTaHaBnRBaTDCA. TIoKaJlteM cnp8BeAnRBocTD nRillD 
(2.34). BOSDMeM H3 p8BeHcTB (2.28) ~B8 ~pyrRx OCTaBWRXCH 

~ ,... ~
 

c",,·ali' = 8,·-;I, ....J :ft' )
 (2.36)... ~ ~ ~{~,: Jõ,' =- C,· 8!-;tl-.I) .t ~ /~Ill; 8.ü = tlõo- " 8·. ']3/+.f = et".t.i· 8 t+,Lt't.f ') (2.37)/.t..- _ . ~ _.Ii(./.."+1 E1>/i.' = Bt·+.iÚ.J J3c:'+.1.) .t ~L ~17l-j ; 8t'P/ll ~.AI11"~0 . 
CH8QaJla nOK8J1teM c~p8Be~l1HBocTD (2.34)1). ~S (2.36), BocnonDSOB8BlliHCo 
Heoc~6eHHo~TDlO &KK (2.8)1)' 8 T8KlKe yqRT~B8H onpe~en6HRH (2.9) ~JlH 

fC)G>f,f} RueeM7 

- -i( -..t. ~ 8~ ~ "'- ..... -.I, - -1 -.f ~ 
(al-.J.{-:l) . Ai oZ(), /t"c1;:J=~o; B(.j' o(~. 'Â./ /·(9/-.Jt°-;./) =~!'-.J 0.1}' • 

OTClO~8, yqRTblB8H, qTO lei (tfk'-;'/) + O.) (k=1;.2~"O)m), nonyq8eM. 

[Al • +C7t"-,z-E/-d] (A?:f;J8l/°6;~=? .> ({i-l·g·(P;A:J)-[./t ·+6í:-.z-ft ....iJ=P; . 
I'eneps , BocnonD30B8BillRCD onpeneaeaaaaa (2.8) ~nH [A) {fi , RM6eM 

,... -.i \7 ,...,--"... -.1 ...... ..fi
Zi[~·-fit"-:J.°(~·-A/+.i~·~'/~~= ~t'; 6;"-.1 olJú·[~·-(~·-A{f..f)·tÍt~J·.I} === ," 

OTclO~a B cRny p8BeHcTB (2.36), 8 TaKxe f i; :$ ~. =ti[1:::' ) nonyxaea 
r -.1 .-- • ~ [. -.1)- E
L~·-tií°-.L -(~o-A/I.i)]·Bl/lit"-.J =~.) Q-;·-./4i·· ~·-(~.-A'~IJ)·c1(~ - ~ .. 

YQRTblB8H, qTO tki (fK-:I)4-d.7 nonyqaeM 

[q;,!:t-(~'-A'"1.f)J·a;./·~~= t7t~; tit'::t .a;~. [tI;"-:I-(~·-.At~1V= tft~ (2.38) 

TenepD, npRpaBHRB8H l1eB~e Q8CTR B (2.38), nonYQ8eU 

~'-.i ~t" &t'::l - (~·-.A'~.Ir4t· '~;,,:=' ~~ '4;. '6;"-:L -tf.~.t o~. f E;. -AÚ.f) Rl1Ro 

(~. -Jl.t"f.f)·i;j··(i;"-:I=tit~·B;·/ (E.'-4+.f)) ~nH scex J ~ /~ i/J. (2.39) 
-- -,1

I'eneps ncxaaeu, qTO npa 8KI.' = (Ak'f1 +tfK~ -EK) paB6HcTBB (2.39) 
06pa~8IDTCH B TOJlt~eCTBa 

[6t'-:J' íi.~ ..(~·-.AÚ.l)-( ~·-.At"f1)-~t··tí;~]== [C1;':;J 'B;j·(~·-4~.f-~~ +4'(:.1)

- (~. -A/,f..f-tft·-:f+tit"-.i) o ~t·· tfe~J = [4;;,'8;;. -(-â;/(+ tf;~)"'f:$;:~ t4.. )ii .: -r-. )= 
,..... . tI- . ~~ ,,'ft.-J

J, == [r-~'-.J+fit·-:J. '8l/ °tit"-:J.)-(-~"-:i+%·B;;··tft!;t)J:=~" ~nfl scex ~ s / ~P7. 
I Clle~OBaTenDHO, nOK83aJlR cnp8Be~JI.HBOCTD (2.34)1). AUanOrHQHO TOUY,K8K 

X)CoOtHOilleHRH (2.33) R (2.34) OqeB~HO MorYT RrpaTo R caUOCTOHT6nDHYlO , i 
nocTynRnR BHille, Ha OCHOBe paBeHcTB (2.37) nOK8SblB8eTCfl cnpaBe~l1RBocTD 

pOl1o npR HCCne~OBqHRR nOCl1e~OBaTenDHOCTe~ (npo~eCCOB) TRIla (2.9). !'- (2.34)2). "T8R, neMU8 ~oKa38H8. BuecTe c 3TRU 38KOHQRJI.H AOK8a8Te11DCT
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BO T80peMH 6 • nanee, onHpaHch ~a pe3Y~hTaT~ TeopeM~ 6 , nOKa~eM M8TpHU~ 11>fi ; c, ê ) 8KK J - onpe neneau B (2.8}t(2.-9). /IlTaK, noxa-
cnpaBe~nHBDcTh cneAYID~e~ TeopeM~. ~eM, tlTO c nsna H cnpasa OT q; B (2.44) CTOflT KB83HTpex,nH8I'OH8JlhHhle 

TeopeMa 7. nnH nID6o~ Heoco6eHHo~ KBa3HTpeXAMaroHanhHo~ MaTpMU~ M~TpHUhl OpH onpe;geneHHRx (2.8)+(2.9). EYAeM ;g8nee nonb30B8TbCH cOKpa
-BM~a (2.1) c Heoco6eHHblMM KBa,7.WaTHblMH (B 06~~M cnytlae passux paaae p ~eHHlhlMH JÓ~SHatle~HRM" MaTp/u:
nocreã) ~HarOHaJIhHhlMM aneMeHTaMH-CínOKaMH f 1/,; c'-tt (tt,;) =F oJ/: n ? = CLl ) r{ ? = c.;H BceMM OTnHqH~H OT HynH rnaBH~MH yrnoB~M~ KBaSHMMHopaMH HMeIDT Mec

jH=J'+i /":" (2.45)
TO cne~YID~He ~aKTopH30BaHHble 'npe~CTaBneHMH: J ~ A17 
npeAcTaBneHHe 5 npeAcTaBneHHe 6 .í!.PJ = j3fJ. ) J .",)3., = fq » rne

Z':;J+.J ,:; ir", 

,li r " J\ 

\ ~""i C M j3() - HH~HeTpeyronJ:,H~e, a C<)/ H j3v - aepxaerpe yroasnae ~!A 
tJ2)E2. .A~ \ "~L .A.~ (j3.JEz. \. \ q, MaTpH~hl (2.44) c e;gHHHqHhlMH M8TpHU8MH-ónoKaMH ~. H8 ;gMarOH8nRX, no I1 ] [1L1- ][EJ. (-e,t) J[qj. ] [Al. ][f.1 [11 ] 11Ei Jr.1{-C.L) J

\ \ .' \ ,\ \ - \ -(..- \ . \" \..- \ ;.. c rpoeuaae B COOTBeTCTBHH c (2.44) H8 ane.aeurax-cncxax M3 'npOHsB8;geHHM I 
A" "'-,í[ ~~~)~ i.., ;",~~ \m - - ~"" ;}~fm E~~m o \m ;2.40) 

M8TpHU ~ H j3,) C."n' H j3; (2.9), 8 T8KlKe OÓ03H8t1eHHRMH ( c'" ) I 
c~~ H ~;~) j3;~ ) ;gnR OÓp8THhlX K (2.45) AByx;gHaroH8nbHblx, B co

rne OTBeTCTBHMC [1,3] M8TpHU 
II

}K+i = -(P;+.i J1;~) 
l'C, _ -,í ~ j 

/(-ti - -(AK+1. ·2)'+:L) Ei "'] [Ei J l....f (-elo) J [Ei (-j~)
A_J. . têz.)Ez -1. tft.)El. -J. El.(-c3 ) A_1. E,d-j3) 

~ -J ~ I~ I
I?l=f K-+1 ::::= - (A K+l. '..f.x-+J) K=.I,,,t ~ . , . ~ 117-J' c= ,\ ~:::: '\ t;= \\ .'\ 

~ '\ Jb, , , 't \' Jv \ \ "I 

,-- -J - ' [ \~" f.\o\~\)f. Enr1{-Cm) E (--}I11)1 (2.46) ,I"
K+.i = Ef( -.fiA' -fi ' 2j{} K= 'z).3~ -' '} /7J,) A,l = E.z . .(2.41 )A x t-Cm) Em \J'"f1I JfI Em m« t: 

, ') ') ctn. 

n peAcTaBneHue 7 npe;gcTaBneHHe 8 nonhsYHch Teneph OÓ03HatleHHHMH (2.45) ooep8TDpoB (2.44), 8 T8KlKe HM 

06paTHhlX (2.46), 3an~llieM ~ (2.44) B BH~e 

\ . . ( (,;)~2. [1.1h _If' s: ] l:lJ~),,\ (..~)~~.] [~í ff.-,1i~J (0. 0)+;"J?,a.J(â,?i;)= C=tt:4j(IU)(c~ -.l~ (E;J+ c,) :~-7c [~4~') 
EJ., (~J\ [((()~ ][:~ ]. [~~ _ 1·E~ q,L J 

\ \ \ \ \ -lU \ \ \ • \ \ ' \ 
\" \ \ \ '. \ \ \ \ ' r;ge ~OnOnHi'ITenhHO BBenH oCíOSHa~eHHfl ~nH HeocoõeHHhlX KB8aH~HarOH8nhH~E (. \ \ \ ~ \ \
miE (fm-J. fêm )Em ~f1) ri"'.J E;"jj) t~)'Em ~m (2.42) . oneparopon ritaj (~. - COOTBeTCTBYIDUJ,He KB8AP8THhIe oneparopa), 

. ? Bocnonb30BaBWHCh HeocoCíeHHOCTbID TpeyronhH~X onepaTopoB (2.45), 8 T8K

r~e 

~e onpeAeneHHRMH (2.46) ;gnR HM OCípa'lHhIX, paBeHcTB8 (2.47) MorYT CíhlTD

jJ<~j. =- -(4.,.1 .(j;.J), . 

f 
aanacaaa ronsno cne;gYID~HM.H tleThljJ1M.H p8an-UQHhlMH cnocooaua :


êK+1. = -((j;~P;t'.f)? ~-~ [ -I "-.I -.J, ~-.s17-f -,/. / ~-J
 
"v . l.P~ +j3y - cr: :]3")J -.:ta o""~·~ (~t· . t..) = c = f,<+J. = - (q:-;j. ~'+j) K'=..I).2» ... } /11-j 

(2.43) -$ [ -J .. _~ / A_~ -S)~} -.s ~ -,i '/. (Li -sQ)
"'"' -./ - = jJA ' .;3a -I-fJv -{:J3A :..IA 'J .)3.,. ~,tl~ Q,,~. -rI" (2.48) 

. r1"Jt-.J. = EA' - ~A'+i ,q;... 'PK'l'.i » ,k'= PJ-.J/l?-.l) "'};/ j trl1l~;:= Em 
/ (--.1 ri« -.1 A_.J -S)j-.J~-.I I. ( A" 

(I,.

. ./ I -f
)loK8s8TenhCTBO. Ecna r-naaase yrnoBble RB8SHMHHOphl y t (2.1) OTnHtlHhI OT ~/fl,J 8J"i.' )-C;' CA +C~ - (C~ 'Cv . ClI odtt4J fj.;J.= =, 
HynR, TO i'IS npe~CTaBJIeHd. 9 H Ia ;gnR E1J ={' ~opM8nhHo nonytlHM cne- I (5-.i) A_J ! A_.J '-.1 í. -J A,-.J1J-f -1 /, /) (2 49)= tJ{,/tLJ (])l/ ·C.1 - CA + Cf( - l Cv ,CA /J ,Cp .tt-tqj l~') •
 

~Y~~Me npe~cTaBneHHR ~nH l
 
nOCKonhKY OAHOBpeMeHHoe asaeceaae naneso 11 H8np8BO 38 - CROCíf ]-.1 

\ \ ~ KH B (2.47) rpynn COMHOlKHTe'JIeH (.f/.j;~)) (;;.Joj3~.J) H (C";.J.'C;J)
\ -[ \ .I .f. JI-J.) , ~ 1 ! (C; -CA, HeBOSMOlltHO H3-a8 HeKOMMYTaT1lJBHOCTH YMHOJKeUHR YK8a8HHhlXf· . 1,.·~}Qfl -[\-.G= [\~i~,r" ·, [ ] nap Onep8TOpOB B OO~eM cnYQ8e. Ha";geM Teneph OCí~H" BH;g npOH3Be~eHHn 

- '\ '\2;44) YKaS8HHblX n8p onep8TopOB. BocnonL30BaBwHCb (2.46), HMe~M.
\t 
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f ot. (-}1.) [Ei-tj.l.J~J (j..l.) 

(-}2.) [Ez.+J(Al (-A) (-}1-) [Ez.+jiJ~] (-jj~. 

(2.50)~A1.-j)= 1- - - c;",,)[;",';""i:l ;;~ (j;'!~j) '" - - - ~1:)[~;j"Jj?].; 
C-jm)[fm+-j3mjml ') (-l'm) Em 

? 

E.L (-C;L) ....[Ei+Cot·ê.z.] (-C:.l) 
E-C~) [E),+ê2 ,cz.] (-c;.) ç C~) [E2.+CJ·ê3) (-C3) 

-.1 -J _
A(C:--!C;I):::t-- ~- - - - - - -- -  (Cv·~) l- - - - - -'- _. 

(2.51)(-êm-:J.) [Em.;/ê",.:ic/Q~] (-Cm)' (-C~-j)[Em-fc",'d,,}r: 
(-:-c"m> [tm-+êm'Cm) C-C"",) Em 

B WHrypH~X cKo6KaX B (2.48) H (2.49), nocne nO~CTaHOBKH (2.50), (2.51) 
H (2 .46), 'nonyqaeM 

f]3;.1+ j:~- .s:);.1.)] = tit"tiJ (~.) fEK-:!It}K]K: ) ) 
f -j A -.1 (~ -~ -.1 I ? I. ( ! A , llf}-1 )l iA +}v - Jv j/j ')J :::=. at /lI lK -j3Jf'f1 j3J(-IIJK=.I. } Em 1 

[ é;J.+ c;.t_ (4-.f.c;.I)j = d./a.1 a., /4 -c~ 'Cl(jK"; ) , (2.52) 

I { J\ .? m-.if ê.;.I. + c;.1_ (C ;".c~-.i)] = ~ÚL/ ( EI( - C/(·u 'CJ(.,.~J,r=..1 " Em) . 

SaMeqaHHe 6 (JIeMMa 6). MaTpHUbI (j3;.i.j;..i) =f=. (j;.Ij3;.t) H 
A_J -.J) ~ ( -.t ê,-J)

( c..4 .C r rr: eg-. A (2.50)-t(2.51) ne KOMMYTHPYIOT, ecna ne 
KOMM;YTHPYIOT MaTpHu.~ (2.9) I 

[ ê« ~ Cw j I(~z. , fi- u fX]K: 
~OKa3aTenDCTBO. Ha caMOM ~ene, BocnonbSOBaBWMCD onpe~eneHHflMH 

[e)ê; ')}] (2 ..9), a TaK~e yqHT~Bafl Heoco6eHHOCTh ~KK 
(2.8), nonyqaeM 

(2 ..8) ) -.1 (- --.1 -1 
... ) 26K&nr (n .)I-.i).(&.lf..:.f)= (4-AJ(-I.(·tTK-;i= -BKK+!f;,-.J)-tÍi-:i )(j1(:J1( = ,,/f;/.rI( '.nJ( 

{ ... .J~K~m-J. -- -..l ~. -:i. (2.,K) _ -.( __ --.L . -.f 2.53 
0Bx+.sjJ(+,J,) I (e'KfI·tii( )'(P/tt,AK+,)--(EI( ~-;i)AK-f.f-(-IJKKfA~f/)..AAW. ( ) 

.li .t.K~m -1 ~ -;I ~ (~.,8) -.1 -.1/. ~-.J 
(C1(Ci ) = (tit-:J. ·P,,)·{AK .ZA)=== ~-.i (EK-.A//.I)= cfx-;i'l-BI(K+~-:i)' 

{ 
' ... .i.!:K~If1-.1. -.1. ~ -.1 - a.s) _:I .

1( CttI C
K
• 
/ 
) (./I",j .2.. )(ti< '..IJw) Ar'" -(Ex-q'fi)=A..;;'-(-8";"fA.M). (2 •54) 

16 

Ms (2.53) ~nH ~Haro~anDHwx õnoKoB-MaTpH~ (2.5U) RMeeM 
C .13 2.~I(~m ~-~-x 
'li "".11( fI( - .2..1K- B,u' ti/(-:/. 

A ;I:!I.'~m-J ~_~ -J r.: 
{ Ex +..f1(+.J.~X1'.J. .tEI( - 81r'K AK~J (2.5::» 

TaK~e yqMTWBafl (2.54), ,n,nH ~HarOHanDHhIX 6nolwB-MaTpHIJ, (2.51) nonyqHM 
A .2.6K~11J -;f ~-1E« + ex ,ex = -ZEJ( - crX-1 .~K.( , 

1 ... ~'"f K~m-1 -1' ~ -1 2.56 
fI( + CK-f.rC,r+J -Z ~ - AK+.i ·!BKX ' ( ) 

VI'3 (2.55) H (2.56) Cne,l.(yeT, qTO D cnysae d: (2.1) oneparopoa ocuero 
BH~a (J,,-J.j;J) -::f.. (j;..t'./A-J) H ( ê;J.. c;.J) =F (C.;.i. ~A-J) • neMMB 
6 ~OKa3aHa. Teneph, Bocnonb30B8BWRCb paBeHcTB8MR (2.53) H (2.54), 3a
llHWffM B~pa~eHHfl ,n,nR sneMeHToB-6noKoB AH8rOHanbH~X M8TpRU (2.52): 

1\ ':'~X~m --.i -..t li .l.~K.:!1l). -1 ~-.J'f
f,:, -j3Kj>K = 8rKK' (flf-:t ;) fI( -clt·ex = 0-.L ·/j,rK 7 

f A ' :I~K~I1J-.1 --1 _..( A 1=X~m:l -.1 --1 

EJ(-flt·tilh.l (li",{'AJ("'.()' EK - CJ(+IC'(+I Am 'Brlr' . (2.57) 

YqHTNBafl (2.57) B (2.52), npe,n,CTaBneHHH (2.48) R (2.49) ~nff t Mo~eM 
nepenRcaTD B B~~e 

A / I..... ] tTl) -i / s-r'p/' (}C/aj (E~) q-f{-:/.·fjf{K K:l. :fb .a-/aj' (ai / .tj) = ~~ 
_ -j /. dA' - 1 fR-.J' ) ~-.r:t4. lã-.t.d.) (2.58) 
- .f't. .dotaJ (~l,t"+j .B,J(~J Jf::-l ) Em J1p t~ ('ú· '" ) 

/ ~-1 -.f I. (E. /.- 111J-) "'_1 /
MltJ (~t· '): Cp 'lktttJ :J) 8""J( '~'OiJ Fi. . C.ó 'á-t'!J (~-) = &= 

I. (.0-..(\ A_.I r. (In:A ll1l-:f I -.J' / (2.59)= d---ta;j (pú·,1· C,4 '~t1:! Qn' .r;.t]K&.i,,4/Cy- ·~J'V(~:J. 

llO~CT8BaB TenepD (2.46) B neBY~ H npaBYD qaCTD.(2.58) (COOTBeTCTBeHHO 
B (2.59) H npz STOAl ytlHThIB8fl onpe~eneHHfl(2.59) lU (c 7 ê ; j3}j ) , 
8 TBKze BhInonHHB Heo6xo~HAlhIe AlaTpUtlHhI6 YYHO~eHHfl, nonYtlHU npe~CTaBne
HHfl ~nH (2.58) H (2.59) B BH~e 

fio E,1 C[,Jfi (-jJ.) 

q,J.[-B~2.:!J.·ã~:J f;z,CitE1.(-A) 
\\ \ \\\ \ 

\

\ 1= C=[-g3~'J5'B;i] E3\ \ .\ \ \ 
\\E~.J(-jf1l) 
q.m~ftm·Jm·ã;~I11-:t] E/1}G-f11 -.tEm .., (2.60) 

fj A~ E1 [-BIIJ~1iJi] q,1 
(-},1)f,i 

~ \ 
\ \ 

. Â3, 
\ 
\ 

• 

E,1 [-~;Zz.j!>·Ét!::J 
-_  __ ~ __ -J _ _ _ • 

t1-,1 
\ 
\ 

\ 
\ 

\ 
\ 

' 
\ 
\ Etn-.l [-811r.1d1-:ijl1l-8;~J 

\ 

\ 
\

(-jtf})Em ./L"JlJ Em ~m--, 
) 
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-- -

lfo fifi [-ã;:·C.l.·8uJ ~i 
(-ê.r..)E.1.~EJ. [-S.ltc;·~3] ~,t

\ 
\t-C~)E!>

---~--- \ 
\ \\ 

\
\ I=cí'=

\ \
\ \ 

\ "\Em-i f8",~~-l'Cfll'"8,77I1/] \ ...	 \

G-m-J &C",) Em CI-",E.fT/ 
-fi .L1.l. fi (-C.t) ~j[ -B;t·C: ·8.J.J.] EJ. fi.s E.l(-C3) (j,.:,[ --.I ., R ]E \- fbH . C~· 2.Z .3 \	 \\ \ 

\ I (2.61)
~~----_.!:...._----  \ 

\ 
\.	 

\
'. 

\\ 
\ \""-1 ... ,... J E~-l(-C",)[-8mm·Cm'8f7)-.J.I11 -.J. Em }J.m+-1 ~rnEm 

Tenepb B npe~CT8BneHHflX (2.60) H (2.61), BopnonbSOB8BWHCb p8Hee nony
'lftlHHblMM p8BeHCTB8MH (2.28), nonyqHM npe,nCT8BJ1eHHfl ,nJ1fl fi B BlI,l(e npa
BblX q8CTe~ (2.40) H (2.42), T.e. npe~cTaBHeHHi 5 H 7. ilpe,l(CT8BneHHH 
xe 6 li 8 nony·q8lOTCfl HS npe,n;cTaBJIeH.Wi 5 H 7, ecna aocnont.aonar sca no
Cne,l(i)B8TenbHocTflMH M8TpHU f /""1) ;K..,J K:; B BH,l(é (2.41)3) H 
(2.43)3)· 

7
1P8CCMOTpHM Tenepb ,nB8 nepeKpecTHHx npe,n;cT8axeHHH H 8/ ,l(nfl 06

p8THoro onep8Topa a= f~. BocnonbsoB8BillHCb Bblwe BBe,1(GHHHMH 060SH8
qeHHflMH, oneparop <C ,Zl)IR 060HX npe,1(CT8BneHH~ (2.4) H (2.5) (wopM8nb
~o) npe,l(CT8BHM B BH,1(e . 

!dzQ,.j (âl ,-J'l'l1 + Cv·dt"a.f (~j.)-L·ttçf «»:L''V (~.) = c = 

" [ C~.d/tLJ(~'i)+dtaJ(4l.)j~-rLaJ'(ti;;-)J:./Ltt.J'(~') . (2.62) 

OTCIOA8 BocnonbSOB8BWHCh HeocodsHHOCTblO ~K (2.8), nonyq8sM 

{lI) + [c"'aJ (B;7/) C'T' cIt-tZ/ (%')J-~iif (~.)j~.J'dtz;'(~/~ ft)=C= 

= dÚlJ (~;:)-! c: +[ci!d;j (~(-)j'T.ch"aJ(B~:)}-at:tv({j·Z~~.}(2.63) 

K8K BH,l(HM HS (2.63), W8KTHqeCKH MbI nonyqHnH npeaceasnenaa (2.47), ec
nH B (2.63) BOCn0J1bSOB8TbCR cne,llYIO~HMH conpRlKeHHblMH p8BeHCTB8MH;

f ci/tJ,J ar» C'T 'd{'~ (8ú ·) =JJ: )
l j/fJj(~/))f'·cft"tif(a;;!j== c., ) ,l(nfl scsx .i ~ (.·=f~ /?l. 

ICne;l:lOBaTenbHO, npe,l(CT8BneHHfl ~JIfl ~ , -CJIe,l(YIO~e H3 (2.63), COBn8A81OT 
l c npe,nCTaBneHHHM~ ,l(nR t , nonyqeHH~MH p8Hee HS (2.47).
 

TeOpeM8 AOK8S8H8. I
 
\ 

38KJlIOqeHHe 

nonyqeH~ o606meHHR pe3ynbT8ToB/I +3/ H8 cnYQ8H KB8alITpex,nH8roH8nb
HNX M8TpH~ c hpRMoyronbH~MH BHe,l(H8rOH8JIhHWMlI aneMeHTaMH 6noK8MH B 
cnYQ8e Bcex OTnHQHWX OT HynR rn8BHblX yrnoBwx RB8SHMHHOpOB. llpH aTOM 
nocTpoeHH: 

r " I. HenpllBO,l(~M~e waKTopHsoBsHH~e np8AcT8aneHRR I (~2 ) H 3 (~4 ) B 
cnyuae ott--t (CJ.I);::f=()=f:' l~t (~rn) , a T8I{JKe 5 (--6) H 7 (""8) B cnyxae 

[ oÍc.t(tt,,) =1:0l."=~ ,l(nR C8MO~ KB8sHTpexAH8rOH8JffiHOli M8TpHU~ c 
2. MHolKecTBo llJaKTopH30BaHHHX e,nHHCTBeHHblX npe,I(CTaBJI8HWi I~6' B 

cnyq8e hi(tt.J):f:.tJ=f:: C2d(ttm), S TSK)Ke 7' -tIO' B cnys ae 
,1 l7l	 ..r-Jftkt(tk)=!0j/=.L ,l(JIfl odpaTHot\ MBTpHUbI B='L. 

0~06meH~ p8anH4Hwe THn~/3/ KOMMYT8UHOHHblX CooTHoilleHHI (1.10), 
·(2.33) H (2.34) ~nfl CTPYKTYPHblX nO~ne,l(OB8TenEHocTet\ MaTpHU, onpe,l(enR
IemHX BH,l( npeAcT8BneHHH [j == {; -..I • 

ABTOpbl npH3H8Ten1H~ qneHY-KoppecnoH,neHTY AH CCCP,npoweccopy 
H.H.rOBOPYHY S8 HHTepec K H8CTOflme~ ceplIH p860T H npe~OCT8BneHHYIO BOS
MOJICHOCTb p860TbI Ha,l( He~. 
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TEMATMqECKME KATErOPMM nYBRMKAUMR 

OBnE~MHEHHOrO WHCTMTYTA H~EPHYX 

MCCRE~OBAHWR 

Mu~eKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTPOCKOnHR H paAHOXHMHR 

7, ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecMoro 3KcnepHMeHTa 

14. MccneAOBaHHR TaepAWX Ten H *HAKOCTeH 
AAepHWMH MeTOAaMH 

15. 3McnepHMeHTanbHaft ~H3HKa AAepHwx peaM~HH 
npH HH3KHX 3HeprHRX 

• 16. ~03HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHft KOHAeHCHPOBaHHOrO COCTOftHHR 

18. Mcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCcneAOBaHHH 
B CMe*HWX. o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

EMeJibHHeHKo r.A., PaxMoHOB T.T. Pll-87-533 
CBoH:cTBa KBa3HTpexBeKTOPHbiX <PaKTOPH3au;HH: 
KBa3HTpexgHaroHaJibHb~ /HM 06paTH~/ MaTpHu; 
c npHMoyroJibHbiMH 6JIOKaMH 

l13YtiaiOTCH pa3JIHtiHbie THllbl KBa3HTpexBeKTOPHb!X 4JaKTOPH3a
QHH KBa3HTpexgHaroHaJibHb~ /HM o6paTHbiX/ onepaTopoB /MaT
pHu;/ C DPHMOyrOJibHbiMH 3JieMeHTaMH-6JIOKaMH B CJiytiae BCeX OT
JIHtiHb~ 0 T HYJIH KBa3HMHHOPOB, 06o6~eHbl pa3JIHtiHbie MHOJKeCTBa 
npegCTaBJieHHH KaK AJIH CaMHX MaTpHu;, TaK H HM o6paTHb~, 
a TaKJKe pa3JIHtiHbie THllbl KOMMYTaQHOH~ COOTHOWeHHH AJIH 
CTPYKTypHb~ DOCJiegoBaTeJibHOCTeH: Ha CJiytiaH: MaTpHu; C npHMO
yrOJibHbiMH OJIOKaMH, 

Pa6oTa BblDOJIHeHa B J1a6opaTopHH BbitiHCJIHTeJibHOH: TeXHHKH 
H aBToMaTH3au;HH OHHH. 

fipenpHHT 061>e.tlHHeHHOro HHCTHTYT& ~epHblX: HCCJie,noBaHHH • .l(y6Ha 1987 

llepeBOA O.C.BHHorpaAOBoH: 

Emelyanenko G.A., Rakhmonov T.T. Pll-87-533 
The Properties of Quasitrivector 
Factorisations of Quasitridiagonal 
(Inverse to Them) Matrices with Rectangular 
Blocks 

Different types of quasivector factorisations of quasi
tridiagonal (inverse to them) operators (matrices) with 

the rectangular elements-blocks in the case of all nonzero 
main quasiminors are investigated. Different properties 

pf the same operators as well as inverse to them and of dif 
ferent types of commutation relations for structure ite
rative operators in the case of matrices with rectangular 
blocks are generalized. 

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