
89-VJJ 

Oti118AMH8HHblH 
MHCTMTYT 
RAB PH bl X 

MCCJ18AOB8HMH 

AYfiHa 

P11-89-203 

, r . A. EMenbRHeHKo, T. T . PaxMoHoe* 

0 nonHO~ ~AKTOP~3A~~~ HEBWPO~AEHHWX 

KBA3~TPEXA~ArOHAflbHWX (~ ~M 06PATHWX) 

MATP~~ B CflY4AE 06PAIUEH~R B HY flb OAHOro 

~n~ (OAHOBPEMEHHO) ABYX rnABHblX 

6fl04HblX YrflOBblX M~HOPOB 

Hanpae,,eHO B ")f(ypHa!l Bbl~l,1Cfll,1Te!lbHO~ MaTeMaTll1Kl,1 

1,1 MaTeMaT111~eCKO~ Ql11131'1Kl'1 11 

1989 



I, BB8,J\8HH8 
UelII>D B8CTOHU18A p860Tbl HBnHeTCH 38B8pmeHH8 BSWHX HccneAOB8HHR 

[1+8] no HayqeBHD CBORCTB ~8KTOpH38UHA KB83HTP8X,11HarouanI,BblX (H HM 
o6p8TBb1X) MBTPHU, Ilpa 3TOM B8CTOHlllHA UHKn pa6oT OXB8TblB88T K8K cny
qaH, KOrAS BC8 rnaBBb18 6noqaye yrnOBlie MHBOpbl T8KHX MSTPHU OTnH,QBli 
OT Hyna, a HX AHSrOHSnI>Hlie 6nOKH H8BblpOZ,lt8Bli, T8K H cnyqau, KOrAB ue
KOTOpue HS YK888HHliX KB83HMHHOpOB 06p81I18DTCH B BYlIIi H ~1arOB8l1I,B1i8 
6llOKH npOHSBOnI>Hble, . 

'1T8K~ ny~TI, (1! - B80C06eBH8R KB83HTp8X,11H8rOB8nI>B8H M8TpHU8 06111ero 
BHAB -

E.1. ~ q,i 'l.1 c7,t, 
.P.z. q,.t Z3 1>.i. E.t ~ 

4. I= l-c,,, ~= I P3 'h ~" - .P~ E?. ill 4-:~ · (I,I) -- ---- - - - ----
Pm•.L q,m-1 '°m pm-.t Em-1 ~ qffl-.l 

Pm q,rn Pm Em 'l-rn1, r,11;1 

S ~ -1] m S ~ - .a-l} m . (I 2) 
1. ~K = 2,/1-lt ,<:z. ' l ~ -1-'ic 7X·1. J(;:=;_ , • 

i EK 4.1 ~ - aeoco6eHHbl8x) ( £"'-8.ltHHHQHlie)· KB8,ltp8THli8 (B 06111eM 
7 ,c. K-1 · S 

cnyqae paaHYXJBaMepaocTeR) ,1tHaroaan1,u1,1e aneMearu~6noxa, a l ~K 
7 

,._ 

P. • ~ , pi< 1. - npmt0yron1,aue aneMeHTu-6noKHxx) y MBTpHU £ .11 C ... ') /(. .S,c:2. 
COOTBeTCTBeHHO H ~ - KB83ffAH8rOH8JlI,H8H M8TpHua. EyAeM TBKEe BCD-

~ m . • 
AY ,1tanee 0603H8Q8TI, 1 (l),jK=.i- Hyne:aue M81'PHUli ,COOTBeTCTBYDIIIHX paaMep-
HOCTeli. 

3aMeQ8HHe I. HanOMBHM, qro B H8C1'0RUl8R cepHH pa6oT DOBHTHH KB83H-
. Tp8X,ltB8rOH8lII,H8R H 6l!OQHO-Tpex,ll.HarOH8JlI,H8H M8TPHU8 HBlIRDTCH 3KBHB8-

lleH1'HblMH, 3KBHBaneHTHliMH HBnamca a ·noaa1'HH BepXHHx (HHZHHX) rlIBBHliX 
yrllOBliX KB83HMHHOpOB H B8pXHHX (BUHHX) rnaBHliX 6JIOQHliX yrnOBliX MHHO
poB-Ai(tij) , T.e. MHBopoB (onpe,1ten1reneR) MBTPHUH((I.I), aaq.11aall-
111uxca C 4.1 (H C q;m). KpO)le Toro, B YK838HHOR cepHH paOOT Mbl BB8l!H OT
AellI>HyD aywepaunv npe.1tcTaBneaHR xax AJIH cawnx M8TpuuC(1,1),TaK H .ltlIH 

C-.L 
HM o6pa1'Hb1X Hi= , IlpHHHTa T8Kll:e (.ltllH YA06CTB8) 8,l{HB8H ByMepaUHH neMII 

H reopew ,or.1ten1,saR KaR .1tnH waTpiu~ C (I.I), TaK H AJIH HM oOpaTaux &=C-: 
B paOoTax(4-t7] H BCiliJ.Y .1tanee Mbl nonz,ayeMCH o6oaaaqeuHHMH dJ (A), C(i) n 
«:(A,G-); B>(A), Ei(G-) H Bi(A,6-) AllH npe,llCT8BlleHH.0 .MSTPHU £ H 8>=C1 

KaK q;yHKQHR noc;ieJo3aTeiII>HocTei:! MaTp~lAJ (I,3) H {6-J (I,4), 
X} 0TM8THM, QTO orpaanqeuna Ba HeBblpoz~eHHOCTI, Bcex KB83Hl1,H8rOB8ll:E.HblX 

aneueHTOB-6l!OKOB Marpuu ~ (i.I) H8MH B 3TO~ paOOTbl 6y71.yT -CHHTbl, 

xx)ECJIH {q.J..q,x,~11:,.P,._~,t,§,;JII':.- 1U1Hetta1,1e onepa:ropu, TO dJ (I.I) Oy.ztyT 
M8TpHuen lIHHellH~X onepaTopoB. 

~----,.---------------------- . 

\ 
! 

HnJKe Mil npHBO,ltHM llHWI, Te H3 OCHOBH!lX peayn:E.T8TOB, nonyqeHHHX B 
(4+7J, KOTopue 6y,llyT HBHO HCilOJII,30B8HH B H8CTOHI11eH pa6ore. 

HTaK, .ll,JUl CHTYazniH, Kor.na H8K0T0pli8 B8PXHH8 (HID!tHH8) r~RBHb18 yr~o
Bli8 KBaaltlMRHopli C (I.I} o6pamaJOTcR B HV~:E., D pa6oTe f 4] 6Wll!. orrpe.D.8Jie

Hbl ll0CJI8,ll;0BaT~Ii.H0c:r.u MaTp;m BI£(8 -1 ~ 
JEcnH det(A,c)=l=O,To A1<+.t=Et?.-4-Ai<·2,< ,A:1.=Ei. ,x==.t,3:, ... ,P7. 
LEcnn dei(lt.1<)=-0 ;zi;nH mo6oro K na (3~1<~m-.1)To~+1? tto/2-~2.=4,1 . (I.3) - ~- , , . 

fEcllH Jef.(frt_):f=tJ, TO fii<-.!.=£°i<- ~K+J.'~ :.fx,.!., (j-111-,1:::::£111, K=/71•1,m-J.,.,.~J. 
lEcnH de.t(Er,,.)=-0 ;zi;na noooro K na(.tfK~m-.2),roq-K_f?,ttoi7i( . .z.=4-i• (I.4) 

)lanee B [4-t7] Ha OCHOBe (I.3) 1,1 (I,4) OblllH pacCMOTpeHH B03!AOJKHble MHO
X8CTB8 npe,1tCT8Bll8HH~ ~na £ (I.I), aanpr.11.1ep [4], 
Ilpe.gcTaBnemrn 28(28' )(npn det(Ax)=071.na n106oro X na (3&e><~m-1) ) 

!}~E~- t A-:-- @ E~ ~~~ l~i 
( r. -- ·.1•1<-1. ~ E 1-c ~ 
·J.-i)"~-1 Ei<-1 ~'A i J -E 1(-z.1; )(-.1 

(!)" E,,. Eic.8, ···B _K I( K·.L E11.-1.0K 
Ol(+J.G(+.L EK+J. m .P1<(EKe1<) £,,_ E,. ®N 

(·s,l( ... )~.t. _K~ _ . EKtJ. At+iGr.+.1. E1(♦1(~.z.) 
- - - - Em-.1 A,.+?, AK+Z. fK+Z. - - - -

q,K 
=~(A) 

{I.5) 
(-S,.,,)Em i: ([) --- - - - -- Em-.1(-Cm)fl a. 

. ,n .Am, Am Em Em J rmJ , r,lte 
~ J -L 1 l 

H,-8. -nc:A · A A- n ~ j- i<+J.~=i<;f J+1, J=K+.1,1<•2., ... ,m; l= i'+1,-~_,!J·{+1.,l:::x+1, ... ,m, 
m . . - -.1 ~ _c--:_l 

0. =L (~A.l+~A~) C - -~ ·2. ) A. - -/p ·A ) 1"'~ LI( i (I 6) 
K ,=lf.+1. -, <"' < , J+1 \" '/+1 ';+1. ,s1+1 \)1-.1 f'i -c' - - ' a • 

'KU,1!:~1!:m-1, 

COOTB8TCTBYIOI11He l48TpHl\bl f A 1 IlOJIHOCT:E.D onpe~/eBbl B (I ,3). 
IlpH 3TOM (£K-8,c)=6-K-.J., eClIH {~t((r~)-:J:O]_K • 
Ilp8l,\CT8Bn8HH8 27(271 )(npn Je/(q-K)=O ,llll/l llJO~oro K H3 (J,~~1:m-.t)) 

E.1(:i) §i__ 60 (1) Ei !L El- . 4 
E -'~ , EK-z.. (i," E.z. 8,2. Es_)EL 1 

1(-.z.\:,r,c-ll ~ ~:!> -- -- ---

EK·.1. (DK A ... ~-JK ~-:... -..J ~1 s,..J. te11-1f.c1. ~ - ·I= C (G-) 
EK '°"•.1. r E,,. L !;i:0") cK) ~ @K f" l': 
G<+.1.<:S,i:•z..) -·~- fK+.I. q-K E,,..i O_((+J.G:+.L _K_J (I. 7) 

I;.1.~~) 1".l O ~:..I._ - - ~♦i!~2. 4 r e 
Em m 6-m-J. Em (-c,,,) Em ,n l .1l 

A .- ~•J A -.1. A -.J l(•_j-' ._ ,I\ 1(-i A '\ 

A-=P.c • n_. c{~:..1, J=i,2, •.• ,K-1; ~- =t:.1 ·(ZJ}·<?.c, t,'::J,.t., .• •,K·.1 el(= L (A,,-6.;.;ll.) 
J t=ftl '...:tf.J J ,=.1 < <.,,?:, 

,.. - t(i1 ~ • " - ·1 ( ) 
C~+1-1.· ~·~1),~,;=-(tt~.i~ ) , i 1!: Z..~K-.t.:.. x~;.11:~1:m-1 I-8 
< <.,, r" r :, a COOTBeTCTBy-
lOJlH8 waTp111.i1,1 f G-1 nonttocTI>D onpe.zteneHbl B {I .4). 

IlPH STOW (E"-0")-=AK,.1, ]cft.f(.A~)-:J:O}/:.z. 

r,:,,.wae •• ·-~... esa ,~,.. 

tltn,t.nr 3 r:'.%~·rHi7ii f 
• ..,,,.,·.' .,. .-:.- , ... , ,r(i rt • .f, -..-;~.,l_,,u · ,.,,~ ,<\1.J,t·.).Ji ~ 

£:I,,• l' .. 'ii~ ., l:IYsu~,.,.·;~·, ~'lli .... -t t 
~ ,,,...,..-,.,3 ... ~ .. :;i1,._ 



2. \l>BKTOpH30B8HHbJ8 npe,l\CT8BneHHllKB83HTpeX,l\H8POH81I:E.HbJX M8TpHg 06111ero 

BH,l\8 ~ (I.I), HBKOTOpble H3 BepXHHX (HHlKHHX) rnaBHbJX 611oqH1,JX yrno

BhlX Ml1HOpOB KOTOphlX o6p81J!8IOTC!l B 11y11:E., Oes K8Kl1X-1!1100 orpaaHqeHHH 

Ha CBOHCTB8 HX KB88H,l\H8rOH81II,HbJX 81!8M811TOB 

Pattee B pa6oTax[I¼8] HBMH HCC1!8}.lOB81IHCI, BC8B03MOlKHhle cnococ5bJ qiaK

TOpH88UHil d: (I.I) B npeJ.1no1101KeHHHX {del('l-£}-:f:O~.,,,:, a TBKlKe Bcex HeHy

neBb!X (1IH6o 0TA81I:E.llbJX HyneBbJX) BBPXHHX (HHlKH11X) rnaBHbJX OnoqHbJX yrno

BbJX MHIIOpOB y ({"! (I.I). B HBCTOfllllBM pa8.JJ;8JI8 MbJ ocna6HM Tpec50B8HH8 

HBBbJPOlK].lBHHOCTH Bcex KB88H}.ll18ronan:E.HUX sneMeHTOB { ~-1l:i li pacCMOT

PHM cooTBBTCTBYIOU(He ipaKTop,1saulrn C (I .I), HBnHIOlllHBCH o6o6U(eHHeM pe

synnaTOB [ 3,9] ,JIH!lll, .IlJIR npoCT8HlllllX CJiyqaeB o6paJ!l8HIDl B HYJil> B8pX!WX 

(H11lKHHX) 6noqHbJX yrlIOBb!X l.ti1HOPOB. liTaK, cnpaB8}.l1IHB8 cne}.lyIO~Bfl TeopeMa. 

TeopeMa 26. IlyCTI,~- 11eoco6eHH8fl KB88HTpeX}.lH8rOH81!I,H8fl MBTPHI.18 06Ulero 

BHJ.18 (I.I) c npHMoyroJI:E.Hb!MH sJieMeHTaMH-6JioKaMH { 2i<,P"JK:z. H J.1Haro11an:E.

HbJMH KBBJ.iPBTHb!MU <5noKBMH { 4K l1:=.1·(B oc511leM cnyqae pasHh!X paa1.1ep11ocTell), 

TBKUMH, qTo det(l/,)~O nu6o det({j,m)::l:O • Ecnu npu aTOM moe5oil (K+i) 
HHlKHHil (~ JII06oll(K-.i) Bepxmtll) rnaBHb!e yrJIOBbJB KB83HMHHOpbJ ~ (I.I) 
oOpaU(aJOTCH B HyJI:E. u npH STOM det ((j,i<-:1.)-J:O (111160 c/et{tj,m)*O ) , TO AJIH 

~(I.I),cnpaBe}.lJIHBbJ CJI8J.iYIOlllH8 qi8KTOpH30B8HHbJe npe}.lCTBBJieHHH 

Ilpe,ACTBBneaue 155(155
1

) (npu dei(~)==O H def {<tK-:1}:P.O=ldei(lf,n) ) J.iJill 

Ell.? 
EK~;l::§...1) 

EK-J. (DK 

EK (DIE+l. 
!!.) E~•.1tSh.i 

1;iiS 

JII06oro qiHKCltpOB8HHOro K HS ,t, ~ K ~ m-:i ) 
- ~ ~ 

E1 ~o__ (!) E.i !'.J. Ei(-c.t) 
E.., ~ E2. lh.t. -- -!!..-
- E K-~ - - ~ - Etc-z.Ec"'_l) 

1(-2.. ch-1 !!.. E.~1~11-.1. E
1
(-! (j)I( 

X iK-E f<t.rel()}K+.il E11. E"' ol(•J. 
1· .• A,,.J.. "' l .Pi(,ti. &-... j EK+.J. E ,J-.. :\ 

E - K+.i~'-1:+2.1 
~i f:i-l(+J._ -- ---z;: 

=£CG) 

(2 .I) 
-~ (l) -=-- Em-.1 Em-.J.(-Cm) 

Em JL '-Ill Crm- Em Em J, r}.le 

{

A K-1.~ --1 " - K-J.~ ,. K·.J. ~ - ,. 

Aj=PK/4;?·~:_1 J=J.,.t, ... ,K-1; ~-~f~1/J.ft ·21(, l==i,!l:,••·/-J; ~=~(A_.i~:ii). 

Ilpu sToM ( q,i<-t )=AK+i , ecJiu f dei (At)=l=O 4:.z • (2 .2) 

Ilpe,ACTBBJie11ue 156(156') (npu dd(4,)=0 H clet(~f1)::/:0Ptkf{~) J.iJIH JIJ06oro 

E1. 
~J.z.)Ez. 

E-jl(~)fK-.i 
(l)"' EK 

®t<+.tf1<i.J. 

E-§IC1'2.)G(.t.2, 
<-§.,,1£,;; 

tlJHKCHpoBaH11oro M Ha 3-f.J<~m-1 ) 

!~- d) f1 . Ei({) El 
E2. 

e"-=-.i.- -
EK e,Kt.i .. G,,n 

El(+l 

Em-1. 

Em 

J...[1! ~"- J i;l EE~~-J..) . = c (A) 
.e .fa -e ' i= 1(-.!.. ®I( 

l"\.o'I( Kl ., El( (i)l(ti (2.3) 
'h:+.1 A11tJ.El(•J. ~•i=~u 

].K+!> i'iK>i.. E~+.1. - - "° - r}.le - - - - - - - Em-.1<:em) 
.Arn+.i Jfm ½n Em -' , 

{P 

4 

1 

{ 

J° --1 - --.! /2- - m - - if. 
(1j:: ~~4Jt~ ~~ti, j::K+i,Kt-2, .•• ,111; 1-=~~l~=i?~Dl:K+~ ... _,m; ~= ~(,1:.i ~). 

- - ,_. - ,zm (2.4) 
IlpH STOM (<l,K_-~K )= ~-.1!. ~JIit fae;5~)-#~7=J< . 

3,AeC:E..{ECJIH Jet(~ )i-0, TO ~-T ~ -~+.[~ ·1+1, ffm:J9-m (de!{<Jm)lo)_,!"m:1,.(2:i) 
EcnH clef(~)==O AJIH mo6oro f HS (.Z1ff !::m-.z) TO~;, ?,Ho tt<J.,..J, 

I - '~ < <· 

r}.le cteH~:i)i=O. T.e. f ~::a~-1f), r}.le I~{=o ecu (I.4). 

f 
CJIH cki(~)M, ToX~a ~-i;,A/; .. ~==~ (clti(ll/)40)/f=.?,,-!>,, ... ;,m 

ft rT ) - '? - ( 2 • 6) 
EcnH ae {:tLJ)=O ]{JIH JII06oro ~ us ( 3.!:K~ m-1, ToA7+J • ,aoAl~ ~fJ, 

r}.le cki.(1+)=1=0 • T.e. {~=A/Cl;¼'"}, r].le ~Atf::= ecn (I.3), 
A ~ ~ ~ 

a nocJie}.lOBBTeJI:E.HOCTH MBTPHU ! e, C; !f,J J onpe}.leJieHbJ (B COOTB8TCTBHl1 

c (2.5) H (2.6) a11anorHqao (I.6), (I.8)) B Bl'!J.ie 

~~.1-<1~;.~), S+I-<--¼~), {~+.f-c~.1~-1
), ~+r-<f~1--1), cz. 7) 

lrAei.~}~K-J.. H K+i.!:~!:.m-1; r}.lei-f.~.!:X.-J. u K+l-!:f.!:m-.1. 

noKasaTen:E.CTBO. Ilpe'AcTanneHHH 155(155') H 156(156') nonyqaeM HS cooT

BeTCTBYIDlllHX npe}.lCT8BJI8HHH 27(27') H 28(281 
); HX cnpaBe'AJIHBOCTI, npo

BepHeTCll nyTeM nepeMHOmeHHH W8KTOpH8YIOllll1X M8TpHU-MHO~HTeJieH B 

155(155') H 156(1561
) COOTB8TCTB8HHO. IlpH 3TOM CJI8'AY8T HM8TI, B BH'AY, 

qTO BBe}.leHH!le Bi.we onpe}.le Jiemrn nocJie}.lOB8Te n:E.HOCTel1 { ~ 3 (2. 5) H pr} 
(2.6) HBJIHIDTCH }.l8JII,H8HWHM 0606llleHHeM IlOCJI8}.lOBBTeJI:E.HOCTeil { G--J (I.4) H 

lA1 (I.3). TeopeMa ,llOKasatta. 

Cne}.lyIDUlBfl T80peM8 HBnHeTCH 060611l8HHeM COOTBeTCTBYIDUlero pesyJI:E.TBTa 

HS [6]. 
TeopeMa 27 • IlYCTI, (C -1reoco6eHH8fl KB88HTpeX;tiH8rOH8JII,H8fl M8TPHI.18 OOlllero 

BHJ.18 (I.I) C npHMOyroJI:E.HllMH aJieMeHT8MH-OJIOK8MH s 21<,P,J'"H 'AH8rOH8JI:E.H!1-
rn i 'K·z. 

MH KB8}.lp8THbJMH 6JIOK8MH ~4,c}~=~ (B oe5UleM CJiyqae p88H!l~p88MepHOCTeil), 

TBKHMH,qTO de.t(tti_)=t=O (im6o dd('tm)-=l=O ). Ilycu TBKlKe]~J H lAJnocJie}.lo

BBTeJI:E.HOCTH M8TPHU {2.5) H (2.6), YAOB1!6TBOPll!OlllHX OJ.iHOMY H3 ycnOBHil: 

I -~[clet(~K)==O H dd(frK.-~)=0 AJIH JIJ06oro K HS ( 5 ~ K~ m-ll) npH aTOM 

Jet ('J,l(-1)4:0#dei (q,K-11) J JIH6o ~ 
[det(Ai<)=O H dot(Am,)=O J.iJIH mo6oro K HS ( Si. K ~ 177-it), npH STOM 

det (lf,.x+1.)-=/:-0-=!=def(Ch+1t)]. 

IT.{[ckt.· (lrK)=O a det(ft>==o ].lnll JIJ06oro K ;pHK._cupoBa1111oro H JIID6oro l 
Ha (~6.l<.1H,) npH aTOM dei('fi<-1):/=0#clef({j,-[-.1)] JIH<5o 

[de-U.Xx)=O H dei.(At)=O ,11JIH JII06oro x q;HKCHpoBaH;;;;; H JIJ06oro ! 
11s ( K+a < f ~117-llnpH STOM def (t/-K,-J}#0-1 :/4t('it,1)] • Tor'Aa AJIH MBT

PHU!l C (I.I) cnpaBe}.lJIHBbJ cne}.lyJOmHe waKTOpH30B8HHi.e npe'ACTBBJieHHH 

5 



I 
Ilp6ACT8BJI6HHe 157(157) (npH yCJIOBHH Ir)> 

EJ.E-f.) 
E:Sf§~) 

EK-q CDK-l!. 

Eic-?>011-2. 

Ek•z.C:-S,.-,1) 
tk•i (i)J(. 

E"- ®11.•i 

EK•i@K•z.) 
----A-
Em-J.E-!1'm) 

Em 
,. 

El. 
Ez. 

,. -rK-4 
Ai .. All-ijEJ:-~ 

E~i. 
OJ E11.-J. 

A.J,.i-11. 
~.i 

Em 

G-0 
-=- 0 Er.,.-i; 

'l(•lj A A 

(q,K~e ... 3)JK-.tllil!E~-i.S...Jcoi . 
. Pl(-J. €fi<-3J@lc¢'~.1.) @ IA 

A (1j) !I' 'tH (D~ (I) 

R-A,.;.11-z.)(<l.vl ®Kq,; ¼) ~11. 

L ® ® J @L .el(+j_ Erl( 
(D . &~-;_, 

{rm-11 

EJ. ii - --,.-
Ei::-11 ~K-~ 

E1 
<:-t.1.)E.2. 

t 
GI.-~ A 

Ei<.-2])~2. 
E1¢-.1\_1 

E.,. 
EK+i 

Em 

-~~~)El(-11 
®K·.&fi<.-!o 

®J(•,t,fl(-.f, 

. E-~-J)f,..J. 
G,< E,r. 

(tk'+.iEK+.i 
(~l(•z.)f..+.z 

= £(G-) 

--:.:---
(-c,.,)EIIJJ ? r.n;e 

(2.8) 

A A i-# ~ 

COOTB6TCTBY!Oll\H6 M8TPHUl:l f ~ ' Hi. 1. '-J H 0K-3 - onpe.n;eneH!l B BH-
1.n;e (2.2), a iiiK-.t,=(l/,K:;,~J<-i).ri.K-z. ci~J·~-¾ ./n -Z ) i. =-.££_, 

,. ,. ,. " , ...,,,_.,_ l'IK-z. l '1'x-z. "x-3 , ~-z. ~ ~- .. , 
~~..1-=PK, H,K_f-2K-.i~K, ~-.1.= ~K'7 ftt=4{'4:J4-.1·(f.J,K-i~x-:.t'-'::-.1.)·~-.1}t!;.-, <2•9) 

a l 'J,, i j - HM6KlT BH.n; (2. 7) H nonHOCTI>IO onpe.n;eneHhl B cooTBSTCTBHH 
cFd(Z.5). JlpH aTOM ('h-3 8;c-3)=.AA"-.z.,ecnu fJef(Ji.t,)#tJ]/;~. 

llpeACT8BJI6HH6 158(1581
) (npH yCJIOBHH Ilr)> 

Ei&.) l~J. ~o_ 
A 

Et-z.t}l-i) 
Eh41Jt 
Et <9l•l 

Et,.1(-jl•1) 

-E,.~L~!:) 
E ... -1 OK 

E« ®i<!l 
Et•il-§.,2) 

~2.- Er.1 

Et-2. -G~!> 
4 -~ 4~ A A 

A •• At-.1 Et ,, "'8) ,., j ~ ., -it ] .1 E ,'l-t l :l+J. [D t1l"'l•lW . 
lt1 .Pf+.1 6-e. (t+Jt+1) G 
-E;2. G-t.1 
~ ik·l O -i:.~ (I) 
At•"i AJ:-1 E11,. ~ ~ 411-1 ~ ' 

El(,!· U·A,;.1fl•.1)(lftu'l q]Jf<q,;i:t,) ~i<-ul 

0 

- .<ll l ([l) ® J L .l?.:•J.. G-.,...j 
Em 'l.11 ~~-'Et-;,. 

E;_i<::}.:) 
Em 

6 

J( 

.. 

~ 

X 
=~(&) 

(2.10) 

Ei ~.1 Ei 
E~ lb ~c,._)EL 

A. -----Et i- <:-tr:-1)ft-.1 
-J. !-J. ®L Et. Ei 

Et fi: Otufti.1. 
t.+l Wl+J. I. .. 
--- - -- ,·Cl•2.)f-tn. 

EK-l. t -----E .,,_K·l. C:~-j)G(-.1 
1(-.1,ll,ll-j ®.,; EK 

E E · l<.Ei<+ ®l(•.1 l(+:i 

-{- ~~~)__~z.-1 r.n;e .· 

cooTBeTcTBYIOll\He waTpHuhl [l A. a,. tt:1 i ~. i.1 ic-.1 • ,:;, r,,, -0" J-
~, L J,t=.L f? J, LjJ. ,=l+J..' Y't;_+.h Y'r..+J-, !, 

{ 

m A A (--cm)E~ ~ 

. . (2 9) • f(.-.i"' • J(•l • ' I -onpe.n;eneau B • , At+=P,,_-n c, g, == n § .2 (2.I ) 
... A ,. _f ~=l+z."' r..+J. 1=l+z.' 'I( , ~ - - t 

ir.: =At+1.(:.r1t .. 1.~)it+..1+ 'fri/~•~.j B!). npu aT01.1 (</,r0e)=4,1ecnH{1tt{~)t{)J=~· 

l1peACT8BJI8HHe 159(159') (~PH ycJIOBHR Iz)) 

E1 EJ. A · 
f§.._)l;i, · E2. _;_ _ 
--=-- -- .Ait-1 
(-S,ic-.1)Eic-.1 Ei<-.1 - tN. ~"-, l O ( ® w ® ll 

o~x~Ei • .1 E.,_1:~•.1!11tz. L.eK('l,l(t4<)J ~ {ii>".JE-\:iic>3)) 
fe, ~i: K+J.i: @ (j) C\,K•.1. @ OJ 

y ... tZ.J'-1(♦1, ""«'.t2. "V - -

(i),:,lE~ EK•~- ••• - 0 C'P~!2.) o 11."·~ zl(•~- . 
®.:•~~ E¾ 11:i,i [~(-1\c.,~A,J(j)~f._-u.(4,:.;0K+~~ 

(:J,<♦-5)f.c'5' ~•!! _ V , tl,,cl 

{I) 

X 

___ ..,_ Em-1 0 1(+6 

Em -x; . .L 
Hm)Em. 

J( 

E1.C-c.i) E1 
~ ---- Elf-2.(-4-:1.) E«-.L r: (J) E '-'1-J. K 

_1<. E,c®,c+J. 
Ait+.1.~•.l fic•.1E:c«.2) 
A kt 2. 0 Cl('2_ i: . ,. Ge ~U',C+l 

- +!, f«•l (l\-•~ 
AK•~i:.:.~ E '-~ ) - IC"~'-"KtS 
A11.+!>· E..+s- - - - -
-- - - Em-.1(:cm) 
Am Em Em j ? r.n;e 

=~(A') 

(2.12) 

cooTBeTCTBYIOU\He MBTPHUl:l { 'iZj 7 A; J.,::,. H 0,,,+3 - onpe.n;eneH1:1 B BH.n;e (2.4), 
_ - _ _ _ J1 t-K If _ - _ ~ .2 

8 lf'l(-t-,C (fk~A!3}Ai<i~, '+'lt'tz. == ~.i. ('t-K+,i-AK+l)l e,K-+1.= c?K+.t, 14-+~- 'Jf+.1· ,(f,t" (2 .13) 

AKtJ. = .PK+.J., A-<•.i =-PK,£P.t+1, "¼,-= ~+.il</-KJ ?,:,_i('tK'/;.1l+J4,!,)'4f.z}4,n a l j,,c }-oaer,-r 
BHA (2.7) H no3ttoCTI>!) onpe.n;eneHhl B CO~TBSTC~_,H cf.it} (2~6). 
IlpH 3TOM (<J,K+3e.K♦!,)-= l:rK+.i , ecnH ~cU.i(~)-4:0~=K • 
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rr_pe8CT8Bll8Hlle 160(160
1
)(npn ycnOBllll Ilz)) 

E~ E.t 1r.x2. 
(-~,.)E.l, E.t ---- ~ 

(-!\-1.)ftc-l. ~e, --i 
4»11 fl(. K+J. l-.1. 

®J(•J.~.i ~ • .1, 

~~)~.!.-: - -Et-.1. 
C-:Jt-J)ft-1 Et ~.f · H.m 

Gt Et Et 
Ow.El•l - ~L 
C':-S,L+ilEt,.z. Em-1 

.Ai<.-.1. 

@ 

r.x ... zl(._ 1 n. r@ ~ . 
l£>"(4;~)J u, l(~)~i't 

9-~-l. 
{D ~·~- 0 

li.t..--.1 
r® <Pt-.1. l 
i(D £-1t,·JrE:L)J 

f.At ~t 1 
0 LPt('h-0t~. 

. 'rl+.i.. 

0 

---- -- Em E-&..,,)Ern .lll+1. 

'j. 

EJ. E.1C':-S) 
E2. --- --

- -.xll}f.i, 
- -E~-.1. E~z.(-Ci<-.1) 

Ei<. EK-.1. (I),c 

Al(t.1.ti+.1. EK ®i<+.s. 
--· -- EK+.1.f~2) 
AL-.1. Et-.1.. ----.=--

EL Et-.t (-c l-.1) 
- Et-l.CDl 
A£+.s.Et .. i Et Ol+.s. 

X = ~(.A) 

{2.14) 

=-A-- -E- !,l+1. (-'et+z).t r"e 
m m 7---J ~ ,,, 

{ 

COOTB8TCTBYIO~lle M8Tpnuu ff~. A. 1 -~-l s~. A 2 f-z • ;;; in e ]
.:, 't i J,L- +1, l w.i, t JJ t=K+.a 'f"l-1,r-l-1i l 

-onpe,11eneHu B (2.13) '&,, =B -n C . A = 11 K.p, . (2.15) 
_ }_ c.-.1. K•1.~=K+.1.~ ' L-1 =Kti:? ~ '_ m-1 

VK=°H>t-j_(.t.CJi_;At)-At-.L+ ±, (~-~~1)- Ilpn STO~ ('ft-0t)=fil-:1,ecnn. fdel(_fz~):tot=!. 
l=Ktl. -.s t: . 

,l\OK888Ten1>CTBO TeopeMu llPOBO,llllTCH 8Han9rntIHo ,JIOK888Ten1>CTBy TeopeMu 

26 C ncnon1>80B8Hll8M peaynI>T8TOB TeopeMU 19 ll3 [6], llOSTOMy MU Ha HeM 

He OCT8H8BllllB88MCH, 

SaueqaHne 2. KaK Bll,llllM, npn nepexo,11e K HOBHM nocne,110BaTen1>HOCTHM M8T

pnu {Erl (2,5) n {..il}(2.6) BHA Ilpe,11cTaBneHn.ii 28(28 1
), 27(27') n 

63(63' )-tt>6{66' )[6](npH COOTBeTCTBYIO~llX ycnOBHHX) ,JIJIH C((r) H (}(A) CTan 

6onee o6~nM Ii MeHee aaBHCHMHM OT Tpe6oBaHn.a ! dei(~·)=t:O~::/i • B HTore 

0606~6HU,CJI8.l(OB8T8JibHO,H npeACT8Bll6HHH I(I1 )+4(41 )[3J. AHanorHqHo, 

BOCllOlll>30B8BWllCI, onpe,11e neHllHMll nocne ,llOB8T8 nI>HOCTeli ! &- J (2. 5) H 

}A} {2.6), MOlltHO nepeHeCTH ocTanI>Hble peaynI>TaTu paooTu [6 J npz paa

nHqHux KOMC>HH8UHHX o6pa~eHllfl B HynI> 08HOTHllHHX KB88IDlllHOpOB. 

06o6~eHllH COOTB8TCTBYID~X peaynI>T8TOB paC>OTbl [7] B cnyqae 08HO

Bp6M6HHOro o6pa~eHlifl B HynI> KB88HMHHOpOB OOOllX TllllOB ,11aeT cne~yl0~8H 
TeopeMa. 

Teopewa 28. IlyCTI, ~ -Heoco6eHH8H KB88HTpex,11HarOH8lll>H8H M8TPHU8 o6~ero 

B.lt,118 (I.I) C npHMoyronI>HblMil :rneMeHT8MH-61IOK8Mil { Z,<,PKJK':z.H KB8,llp8THl,J

MH <>noKaMn l 4i< !.,,:1 (B o6~eM c;nyqae paaHux paauepHocTeii), TaKHMn, qTo 

8 

~ 

I' 

dei(tt.t)-=to ! clet(tt,m)4=0 •• EcnH np11 STOM (np11 mo60M K ll3 .t :!aK:f:m-.z) 
(X}-BepxHnll !!. (1<-1) -HHlKH!lli rnaBHue yrnoBue KBaaH1.11,rnopu C (I.I) 08HOBpe

.!!™ o6pa~aIOTCH B HYJII> H npn STOM dd.(r/,x-.1.)=i=O !!. cld(t/-K+.z)i:0;, To 

AnH C (I.I) cnpaBeAnHBu cne,11y10~ne waKTOpHaoBaHHble npe,11cTaBneHna 

Ilpe8CT8Bll6HHH I6I(I6I' )+165(165') (npn ycno:s1111 ffcld(lfl<)=O;, dei(i.J>fo 
,11n.a _nD6oro K aa (J.~J<~m-~) .!!2 [r:bt(~)-t-oJ/:;,~,fltt(~)~oJ/;; l+.1. !!. [Jet(Ai< .. .1.)=o, 

t4i(q,K,,_)40 ,11nH Toro xe X ao {Jel(~):to J{=3 , j./d{At}*oJ,:J(+l(l). 
c.s. (S I.JS:!) 1.a.- J E F Ek. l 0) t<0>·S)~J~=.! 0 i. .!!.i. -- . ~ .~ 

- E,<-.1 ~Kt.1. ~1(♦1 -r:- -~-
(--?t) .. t'~:1')E1<. o 2. ~J. F~-.i 

r:. - - •..:+.i '-'"- E,c 

@ 

=11!(.KJ) 
'"1<:+.!.Fx+.t•·Fm fJ+i 

E.r.+.i__ rr,rJ 2~J ~,:.)EK+~ I (2.16) 
Em (1) ll" }srl (1) -A- --:--

,< • l . . . (·'&m) E"J ? r.l(e 

0 

- n - - 2. nc :A' - · l;=~==•fii ,l=J,.2:,•·•-,K-.1~ '5= K+.i~==K+3,-8..G•{ ,ti),I:=K+.z,K+3, ••• ;,m, 
<" ~..i x-.1." "' , ,. 4 

F.·= e,, •• (.,f,~)-n ~-~1<,l==-J,.2, .•. ,x-.1; "z..= (le~ ,l=K+2,K+3_, ••• ,m~ {2.17) 
t " tl " f=t'f-.l't J ~-J<+:t ✓ 
a {c,e-;§,jJ - RM6IOT Bil,11 (2. 7) K nonHOCTI,IO onpe,11eneHh1 B COOTBeTCT-

BHll C {.t] (2;~), /A} {~6) • m . ., 
8,11ec1, [(fH)1 .,(EJ,-S)z r, [([i;S),1 , (6,·S)z] 6CTI> TBKiite 06064eHllfl [7] co-

OTB8TCTBYIOlllilX npe,llCT8Bn8HHli 30(30')' 31(31' ) ,llllfl yceqeHHHX M8TPHU 

CJ. . .:+.t . 
1(-.1. , Cm , KOTOphle HM6IOT BHA 

Ilpe8cTaBneHHe 166(166') (i.~l{:K-1) l i. • Ilpe8CT8B118Hile 167(167) ( !,.(, £: K-.1. ) 

i~ · 1r[!!ir~~J(~.i) ] r[~i](~,1,) 
J.,_)Ez. - - - - -- [e,-!.s~J'~) 

-.1. ~ u J;i.;/, l,i?, 
re,,:-z· ·C. ] (~•:1.) r!/ic.\_ - - - - - -I.: Ii ,,.j L•l 1#. -11, 1,.JL"IJ- J. 
- - _ _ _ - ~.1 ' [lb-:.-a:~:i 1~.1.' 
fi -..I. !:.. I< ..lL 1-'J\:v:•/ 

tSi)Ei 

E.1.. 
E:l.,,)E:i. 

E-lt)ft 
Ll\21(::;.~i<-l~J.J(~;!-J)i 

[\\.~--a 
• I (2,18) 

Ec'.<s.1)EK-:9 :, C:l . .1.)EK-1 
-J. -

[~11(::j§'K:i~J 
/ ) . / . 

Ilpe8CT8Bll8HH6 I66(I66(Kt.Z~J~m) Ilpe)!CT8BneHH8 167(167 )(K+,1.~£,/11) 

E,c,..z. 

E-l+_;)Er_♦!, 

(:-§j)Ej 

[~~:;2.~._i~+J(~j(t~) [~:~♦21(~.?,) ~•.t 
- - __ - - _ ra,-.1._ a. -~ ,,t,, , C-c,c+~)f«.?. 
[lh.L_ .'f. J ~ . K+~ - ~ .!•~~~3!•~~~ - - -

.i.; ~·t.tJ+j (-..j) (L(.A,q)= [lb:~e..•~-] (~.) f-l,)f. 
_ _ _ _ _ m .ll ..ll .J J+.i \;;.) J 

.1 ,. ------

(2 .19) 

- [lb,;;.l,;i',;;Cm](Z,) [e,;;im-LJm~m] - ~ -
(-J>m)EmJl . [G>"",;m] [8>~~] (--C,,,)fmJ,, r.zte 

--.1. ,,- - o -1 A-111t-.t. f& ~1. 11,-~ +f, £)-1 --.1 zm f /JJ.f%J, JD,r~1+!9);r,), ~JK-J K ~=,i, Kt~.z.K+J, /jl~?f.J'/::i'f , ~~~.l?:*3 (2.20) 
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npe,ltCT8BneHI/IH 168(168
1

)+172(172 1
) (nplll Tex xe yc110BIIIHX) 

E1 ( (K-J.) .t J E C--i'.t) 
E.i,__ ® ks•1')~lr..{ o t_ fi'.i) {P 

E [- ~ . -- -t, .. l-.iE - Ai<+.1. .5+il -(.1.E-tK-.1) 1-~/- -) 
J. "fl(-.l K !,. !,. PK+.1 ftic:J EK -ll.l\.'.A/i 

Ei.:+rc-z;..2) ••• ,-z;,) ~ . 
i:i<+:z. 0 fr (!ill e1 J . lK+2.~+2. 

@ - E,;.;E L?(fi>·'l')~~=..{ CD 1~ .9'.!.~- I (2 .21) 
m ;;. E 

1m m.J r1te 
t-1 ~ - - ~ l " ? 

% =cf.• n. C~ •fJJJ.(A/r ),J==J,J,, ... ,K-..{ ,• ~ = n Ji~ J=K+.2 Kf3 •• , m 
1j ."-,=J+..{ . ,=K+,1,

0 
7 1 "" 1 , 

- I<- - l2 -- ,.!,;;;· • l1l 7:. = Tl c,. , /== 1,.:, •• • 7 K-1 •
7 

"f.. == w,,.(.A,q-)-, , J-~ -~, ,.:Kf,2, ... 7 , a 
l l"i+.J.<' ' t ., f=K+3 (2.22) 

T8Kllte p:,{;§,§ I - mrn10T B~ (2. 7) 111 nonHOCT:&10 onpe1te11eH!l B 

_COOTBeTC;JIIIIII c fK~ 1(2.5)J.l J (~.6). 

3,l{ec:&· [Cfb·T).i ,(EJ,·T>.:l, [(ED·T).1,(ll,q'11 6CT:& T8Kllt6 o6o6~6HIIIH [ 7 J COOT-
/ I . , .i 

B6TCTBY!O~X npe.n;CT8Bn6HIIIH 33(33 ) , 34(34 ) AnH yce1:1eHH!lX M8Tpm:i 'K-.i ,' 

C
l(+II. 
m KOTOpue 11111610T Blll,l{ . 

Ilp6,Z\CT8B116Hl/l8 173(173' )(l~i~K-.t) npe,11cT8B1I6Hf/16 174(1741
) (l:!:.t~x-:1) 

rl?it-t1?t1 Ei-c.,) E.t<.J.i) [~~1 l 
CP~[!~!fJ _ - ~~~ 1 -- - E~fJ~ . (P~~[~J_l_ 

(P.)[e;:.-J,.i!;,11 E;t~h) =C"~A,tr)- E;(-~, • .{) <P·)[B>"J..P.C-] (2 .23) 
· U - - --- L Lt t l ~ - - - - - E.c~{~ , E,...z.(l~i) - - - - ..."j_ - - _ . · 

(P"_1) [~.1.1:-.1] E11.-.1. E~-.1 (.P~.1)[~-.LK::.i:.P11-i11-.1 ? 

' I " I ' 
npe,gcTaBneHl/le 173(173 ) (J/.+J.fJ~m) Ilp8,Z\CT8B118Hlll8 174(174 ) (Kf.Z~J~m) 

[lli;!;J~;~~ 1 .'. E~.z.<:t.:"') ~ <-i :-i [a,-.i 1 . l 
- J. , . "1!ti I(+~ JC+lK•2. 

(Pl(•~)LRi,;wlfl<Ni~t<tJ - - - ---- P. )~-1- .P ·~J . -- - - - _,__ El- /(t.t. E ,~ K•~ K•i!.Ktl~l 
-J. ~ · J\.-cJ"+i) C ,-ij-'- ·1:.t1.) ----- --<P.i)[a..:.,-Jj.1-.tj.J ____ m\.A7 r .:_='.'__ (P.)[e,:f-p.-E-J (2.24) 

- - - - - - - - E r - E L4 J JJ J J j (P. )re,- 1 --f;.,.-,J m-.1,Cm m-.1\J'lm~ • -------
m-1 L' nl-llll·l s-m•m -J. P. - :1 

(P,,,) r e,~m1 Em Em (.Pm)[l?>';nm ,,lmJ r.l(e 

{ 

l ,c-.J. S ] m , 1 . 
,l{1IH l a~~S,=.i Ill l /1,?~ :Kt,l cnp8B8,l{1II/IB!J (2.20) Ill Il01IHOCT:&ll OilP6A\~JH!l 
B cooTBeTCTB11111 cl&1{2.5),{AJ(2.6). np111 aT01o1 Bcejdet(ll,1?)1:0}i=J 
111 f dt.f(ll,??'#o]/';K•J. B cooTBe.TCTBH111 c Teopewott 6(6' )[3]. , ( .25) 

]lOK838Te/lE,CT30. 'npe.n;CT8B118HI/IH 161(1611 )-tl65(165'.) 111 168(1681 )+172(172~ 
no11y1:1aeu 113 npe..u;cTaBnett111tt ?3(73' )+76(76' )(7] 111 79(791 )+82(82') [7]co
OTBeTCTBeHHO, l!x cnpaBe,l{nlllBOCT:& npoBepH8TCH nyTeM nepeMH0~8HIIIH ·~8KTO
p11ay11~111x M8Tp111u (2.lo) Ii (2.21). Ilp111 3TOM cne1tyeT IIIMeT:& B Blll.ltY onpe,l{e-

10 

) 

l 
J 

11ett111H noc11e1toBaTe11:&HOCTeli l ~ !(2,5), pq (2.6) 111 onpe1tenett111H A1IH 
e,~~{A,~) (2.20)~ TeopeMa ,Z\OK888H8. . . 

3auet1att111e 3. Orpatt111ileH111H BI/IA8 [detCii)tO H Jei(q,K+.i)'f:o] 1111160 [dtl(<t,n)t_O 
Ill det(i~.1)tO]B Teopeue 26 He HOCHT IlPIIIHUIIIIll/l81!:&HOro xapaKTepa Ill MOryT 
6!JT:& CHHT!J nyTeM npe,1tl38PIIIT811:&HOro B!l6opa HOBoro 61IO'lHOro pa361118HIIIH 
HCXOAHOR 11aTplllU!l C (I.I). Ha ca1o1011 .n;ene. 
1°. Cxeua ,l{1Ifl npe,1tB8pHT611:&HOro 8H81111188 Ilpe,ltCT8B116HI/IH 156(156

1
) 

l ). Ecn111 [ f>.}1=0-:/:: ck,i.(A~=</1.)] -, !!Q npH STO~ J{nH 11106oro qJIIIKCIIIPOB8HHOro 
K HS IIIHT6pB8118 ( .3 t: K 6m-..{) l/lll86T 118CTO paBeHCTBO . 
{[cUL(.AK)=O]->[Ll:-1=o]'II•µp• aToM· 'dd(t/,x+.1)-=0} 

1 
(2.26) 

TO c11e~rT B!Jil01IHIIIT:& HOB06 pas6111eHlll6 1/lCXO,l{HOli 118TPHU!l C (I.I) 
B Blll,lt6 . . ; . 

l
a. · 't. et11a~t:J~K,· .f>. e"n" '}.£J."-" 
Tj 

1
ecnu, 1~j6 i<, J' • J, " ... ,.,_ -", 

- - . • - c~K+.L OK l(t.t. ec,utj=K+.i - - .l?~•l. • ~-- 't•+11 ecnU,K+l.f:J~m-l, ~j~ [@K+:.K•j' J, 'Pr [oKt.t,1] ,f!CAILJ=K+l,~2.27) 

L41(+i 2-',:"'.i~ • • · t!i<+!> ec11ttJ=K"'.z, (Ol(+i!, K•.L'.fl:•~1,eeffiiJ:::K+..!, .e n . ec11ttJ=K+J. , · • • : • 
1<+11. -YK+ r ' ,z j+J. , ecl)u l(Bf:J -!:.m-.1; Pj+i, ecna K+3'=J ~m-.1. 

2). Ec11111 1te [1!.J~o=del(fi.i=C/,)], To ctta1:1a11a Buno11HaeTcH HOBoe pas6111ett111e 

tn = L41 .c1.t,] f == [fD1,?.J · P == [@ • P ] 
l'J. .P q, .t z .t, 3,J. , !, , 

a. ;. ? . & J (2.28) 

t = q,.t+J., ecn111 ,;, ¼Jt.m-1, ~-=~+.1 ,,€;=.iJ+.£, ec11111 3!,J 1:m-1, · (2.29) 
111cixo1tuon .ua·.rp111uu It (I.I), 111 y'Bf.e c STIIIM pas6111ett111e11 ·CHOBa Buno11ttneTcH 
8H8111118 (2.26) Ill ecn111 H806XO,Z\IIIMO, TO HOB06 pas6111ett111e (2.27). IlpH STOii 
B COOTB8TCTBIIIIII C Jleu.uon IQ 1118 C1I8.ztY

0

10~ero pas.n;eJia Bcer,l{a. B!Jil01IHHeT-
CH YC1IOBlll6 J£.t(i.i_)-t.O B (2.28). nocne 8H8111/138 1° llpe,l{CT?B1IeHH6 156 
( 156') san111c1,1BaeTcH B HOB!lX nepe11eHH!JX 1 r/, ~ ,P] 111 np111 aTOM yEe 

r:kt(<iK+..{)-:/:0 B CH1IY B!Jil011H8HHOro pas61/16HIIIH. 
0 · ' I 

n. Cxe11a A1IH npe.n;BBPHT811:&Horo·att8111/188 llpe,l{CT8B118HI/IH 155(155) 
I). Eo11111 [IJ'/:, =I= O=I= ciet(~m-T'fm)], !!Q np111 STOii .ll1IH 11106oro \PfllKC111poBaHttoro 

K 1118 'IIIHTepB8118 (:l ~ K~m-:t) 1111186T 146CTO p8B8HCTBO 

{[<kt(~,,J=o]-[A::.t=o] u np111 sT011 t!tt(q,,K-.1)=0 J, · (2.30) 
TO C118JtY8T B!Jil01IHI/IT:& HOBOe paa6111e11111e 1/lCXO,l{!iOll 118TPIIIULI {, (I.I) B 
Bf/11{8 

X)3,lleC0 fP,; -(611oqHo-npHMOyron0H!le)ttyneB!J8 .148TpliU!l paa11epHOCT:&lll 
Ci•n . ' 

ll 



f 
• um,t K-1:J·~m lzj, ec11t1- 11.+l!:j~m, ,. ec!I(,[ K~l.!J!::m .) , , r~ j - - -1, , 

• - i<-J.,K • •-O - q,.,... 1. ec11Ll .:Z.~J~K-.t ~ 2 ecnt.lJ=K, ,,. (Oi<,i<-i,Pic],eentlJ-K, _ 
11.- , -, c.==- K_ ' P.= [£>, . 1 (2.31) 
J 'h-.z.,'i-i · J [i1:-.:.,0i-&,1<-J,,cnttj=x-.1, J 0;:11-&J eClltlj:x-1., 

• • . ,L •,1. • , , 
rPi<-.J. 4i<-.1),ecnd J==K-l, ~j-.1 7 ecnu .3-'J-K-.t , p.i"-J., ecnu 36j!::K-.t. 

I 

2). Ecim JKe [I!.;:= O=del(6jj,_j(j,01)] , TO cHaqana B1monHHeTcH HOBoe paa-

{

=: Chier:e ~ J = ( _ ] == -[Pm-.1 J 
Ct, = 111-.1 m ~m == ~m-1 ,Om-z,m-1 .Pm= n, 

m n n - - , l()Jrn,lll-2, , 
_ -'"'m -v,n _ ;, __ _ _ - . (2.32) 

t-= CJtj-J , ec;rrn 3-1:J. ,sm-1, ~-== ~ 1 ,; == .l}.1 , ecmI 3~J°i,m, 
HCXO,nHoll MaTpHUbl C (I,I),H yJKe c 3THM paa6H8HHeM CHoBa BblilO]IHHeTCH 
aHa]IH3 (2.30) H 8C]IH He06XOAHMO, TO HOB08 paa6H8HH8 {2.31). IlpH 3TOM 
B COOTBeTCTBHH c_leMMOli IO H3 C]l8AYD~ero paaAe~a. BC8PA8 Bb1Il0]IHH6T
CH ycnoBH8 ck{ (if,m)::/:O B (2.32). I1oc11e aHanHaa _rr0 IlPBACTaB118HH6 
155(155

1
) aanHCblBBeTCH B HOBblX nepeMeHHblX ~ i, E P} H npH STOM y-..e - , 

~t(if-K~)t=O B CHny BblilO]IHeHHOro paa6HeHHH. 
88Me"<l8HH8 4. IlpoueAYPhl (2.14) H3 1° H (2.32) H3 rr0 Il03B0]lflDT TaKJK8 
CHHT!> orpaHH"<IBHHH llH,na dd (t/J. )-:f::0 H chi('?;,,)c1:-o - ll Ilpe,ncTaBnBHHHX 
1(1

1 
)14(4' )[3]. 0TM8THM T8KJK8 I "<ITO BH8]IH8, 'aHBJIOrH"<IHblll 1° H rr0 

I MOJK-
HO BblilO]IHHTI, H A11H TeopeMbl 28. . 

HenLaH He OTM8THTL, "<ITO Bblwe MU npoAeMOHCTpHpoBa11H TeXHHKY npe.z1-
BBPHTenLHblx HOBblX paa6HeHHll HCXOAHOll MBTPHciu 4: (I.I) AJIJI CJIY'l8Jl 
Mi (fxtJ)= 0 11a60 Jet (ffK-J )=O, BBOAH HeBbl~OJK,ll8HHble AHaroHa11LHble 6110-

KH if,K!-J. H 'h--.1 paaMepHOCTli MHlWM8Jll,HOli 113 BOSMOlKHHX 6JIO'll!HX paaMepHo:.. 
CT8li (T.e. 2). B CJiy~ae, e~ 6~0l!HH8 pa3M8PffOCTl1 3TliX MaTpm:i; ORa
*YTCR 6Mea BHCOROFO nopR,ItRa, H8Ilpl1M8p, Tp8TI,8FO 

_ [4K-iK-.t ] =· [£J,K•J. t,<+.z. ] 
4K-I' .FK-.t q,K-.2. c'K-.t q,Kt-r .e~ 4i<+J. e,M> -

.l?l(-.1 4K-.L mi6o ,_l'j(+~ 4/(-1-.!, , TO TeXllllKa 

YKB38HHblX paa6HeHHll B npHHUHne He M8HH8TCH. 

3. CBOllCTB8 HHAYYHPOBBHHblX (B o6~8M c11yqae KB83HTp6XAHBrOH8]II,HblX) 
MaTpHU 1 nopogaeMblx qiaKTOpHaoBaHHhlMH npeACTallJI8HHHMH AnH (1; (I.I) 

IlpexAe Boero OTMeTHM, "<ITO HHAYUHPOBBHHhlMH (= nopOJKA86Mi:iMH) MaTpH
·uaMH Mbl H83blBaeM,KaK H npex,ne (CM., H8IlpHM8p, 8aMe"<1aHHe 4 B [7])cpeA
HH8 MBTPHUbl-COMHOJKHTe11H B npe~cTallneHHHX ,ll]lfl ~ (I.I), KOTopue co.z1ep
ZBT H8TOJK,ll8CTB8HHYID HH~OpMBUHD O 3Ha"<l8HHH HX rnaBHblX 6110"<1HhlX KBa3HMH
HOpOB. TaKHMH HH.ztYUHPOBaHHhlMH MBTPHUBMH HB]IHDTCH, H8IlpHMep, TpeTHll 
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COMHOJKHTenr, B (2.1) 1 (2.3). 06p8Tl1M BHID/laHHe Ha M8.eyI(lll88. 
EcnH det(AJ<.)-d:o H dd,(tfx-1-.1.)=o ll (2.3) 111160 -dei (G-1<)=0 H 

dtt(q,1(-l)=O B (2.I), TO noc11e" Bb1Il011H6Hl1H npoue.ztYp, Tpe6yeMblX 3aMeqa-

HH: 3®,jc~=:TB8TCTlBYID~He;HAYU~POBBHHbl~liaTp]HUbl HMeroT, HanpHMep, BHA 

A 11:x _ ~0 -- ==Rz: 
~ -W- L 7 q 

- X2 A q ~ 

W=I q,~•i rl [P:c~;eJ ~ =· ~ r,)4;,2-1!:1. l4x-~J rc- r4 t. J _ , i<-.1 t.u l ..-.1 ri<-.y .L 

@ 

(3.I) 
W• j j li«tf"L ;:.it~ =4•1.J g ~C41(el()~.1l 

(P A t~-t-3 J (D ~ R) 1'i<+J. fr._] 
((j) V:k = --= . (0 ~ ~+~-

. L _ Ji. 1 i\.JlJ ? PAB 

{
{1,ti~-~J?~ ,.x.<+~ ¾+1],:~ , f ; _ _r~-t; ~-~1 ;,l-ItJ~:"'_.Z, (3 .2) 
8 COOTB6TCTBYllilU!8 MBTPHUbl ['I,,') 2,P] - 3]16M6HThl HCXOAHO~ MaTpHl.{hl 
C (I.I). , _ ,m 
~ c~11y llBe,lleHHblX Bhlwe .z1oonpe,neneH11ii1 KBa~paTHble MBT?HUhl !A

1
J~=K~3 

H !Er-?J~=I(~ HM8IDT T8KH8 JKB p83M6pHOCTl1 li.CTOHT Ha T8KHX lite MBCTax B 
Kl383H,llH8POH8]II,HblX M8Tpm1ax W Hg COOTBeTCTBeHHO KBK MBTPHIJ_hl 

f .Ji.1.1.J,:K+3, ~ ~-1}:=K-:3 , KOTOpble HB11HIDTCH Heonpe,ne11eHHhlMH B cimy aa
AaHHfl npoueccoll {A H ~ J .Ha 7 aa dii(Cj,,_,..1)=0 H def{IJl(-.1) =O • 

Ilo ycnoBHD TeopeMbl 26 y HeBblpOJKA6HHoii MBTPHUbl C (I.I) .z1onycKaeTCH 
11HwL no o,nHoMy Hy11eB0My BepXHeMy (111160 HHJKHeMy) KBaa11MHHopy. Cne.no;1a
Ten1,,,;10, l cvmy T011bKO "<ITO CKaaa1tHoro Bblme a11 OAHB 11a MaTp11u !1'

1 
J,=1:+

3 
H ! E'r~j~=K-3;H8 MOJKeT CiblT~ Bbl~lE,ll8HHOil '1,,CJIJAOB8T8JII,HO, npoueccbl (3.2)1) 
(3.2)2) (T.e. MaTpHUbl pr,JrK+3 11_ [ ~.J~=K-3) Il011HOCTLD onpe.z1eneHbl 
B OT1IHQHe OT_ MaTpHu pr1J :,.,.3 H f €ii-.1J~~x-!, .• B CHny ,Heoco6eHHocTH 
(!! (I.I) Hileeu. dt.t(W)=l:O Hf dei(~)=l:O, a CJie~oBaTeJILHo,cUi(W-)i:t#cUi("!%), 

ddpt)totltl~),a TaKllte (B c1111y .z1oonpe.z1eneHHl1) c:let(ii,K+.1.)-f:O H /41(/K-'.1)¥--0 • 
8aMeQBHHe 5. B TeopeMe 27 Mbl paCCMOTpeJIH npe~CT8BJI8HHH 157 (157 1 )¼ 
¼170(170

1
) H6BliPOlK,ll6HHOtl 118TPHUb1 dJ (l.l)MJI Myt!8.fl OAHOBp8M8HHOFO BH

Il011HeHHH ycnoBHil II)• 12) l!!filQ o,nHoBpeMeHHoro Buno11tteHHH ycr.0B11n rr
1

) 
H Il2)' fC11H lite OKBJKeTCH, B yKaaaHHUt'~ IlP~ACTaBneHl1.flX 159(1591 ), 

157(157 ) , dei(t/,K+J)=O H (nH6o) clet(C/-K+lf)::O HnH dei(fhc-.1)==0 H (n11Cio) 
Jeit?l(-i,)=O' TO CJie,nyeT CHOBB BOCilOJib80BaTLCH 3aMe"<laHH8M 3 B COOTBBT

CTBYIDIIIHX c11yqaHx. ~anee, OilHpaHCI, Ha peayJibT8Tbl TeopeMbl 26 H BCero 
CKaaaHHoro Bblwe, noKaJKeM cnpaBe~nHBOCTr, cne~yD~HX peaynr,TaToB, 
leMM8 IO. EC11H KBa3HTpeXAHarOH8]lbHaH MaTp11ua dJ (I.I) Heoco6eHHBH, TO 

.z\B8 ee IlO@HA 11,ny~HX Bepxm1x (Hll)KHHX) rnaBHblX yrJIOBblX KB83U
x)TBK8H JK8 peKOMeH,nauHfl 6y~eT cnpaBe,ll7JHBa n ,ll]lfl npe,ncTaBneHl1ll 

160(160'), 158(158'). 
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MHHopa 0,llHOBpeMBHHO B HYilb He oopa~aIDTCH. ~pyrHMH CilOB8MH, paBBHCTBO 
Hynro ,llBYX IlO,llpfl,ll H,lly~HX 0,llHOTHilHhlX rnaBHhlX yrnoBUX KB83HMHHOPOB eCTb 

;gocTaToqHoe ycnoBHe BhlpOJK~eHHOCTH MBTPHU C (I.I). ·· 
40KaaaTenoCTBO neMMhl cne~yeT, HanpHMep, B cnyqae BBPXHHX rnaBHhlX 

I • 
yrnoBUX KB83HMHHOPOB H3 Ilpe,llCTa~neHHtt 156(156) C yqeTOM (3.ri!)" Ha 
C8MOM ,llene. PaBeHCTBO HynKl cki(.Ax.)=O no CYTH, 03H8qaeT, qTo fjJ." =0, 
T.e. BBJJXHilli yrnoBoli KB83HMHHOP (~-.!) nopH,llK8 M8TPHUhl dJ (I.I) (T.e. 

del (C11.~1. }=1.0 ) paBeH Hynro B cooTBeTCTBHH c onpe,lleneHHHMH y~eqeHHhlX 

M8TpHU fi<·.i H c::z. [ 7]. PaBeHCTBO (npH ycnOBHH def(4< h=p ) eute H . 

dei([A"-/!-e ))) = 0 no cyTH 03Haqano 6u !Jf =O .. Ho 3TO, B CBOID 
oqepe,ll{: o\1ra~ano ou, qTo [ tkt ( CJ..!x_)=O=> cf.ef(C)=O] , qTo npoTHBope-
qHno Ohl ycnoBHIO neMMhl o detU)::1=0 • Cne,llOBaTemHo, npH dti{t)=t,O 

1(-J. I( 
o6p81J18TbCH B Hynb .d.1 _ H ,1..{ He_ MOryT. KpoMe Toro, K8K BH,llHO H3 
(3.I)r) c yqeToM det(tJ,KtlY:/= 04= det(v.}_x_), B airoM cnyqae Bee nocne,lly

IOIJIHe BepxHHe rnaBHhle yrRoBua KBaaHMHHopu C (I.I) T8Kllteo6pama.mrco 6u B 
Hyno. AHanorHqHo ,llOK838TenoCTBO H ,llllH HHJKHHX rnaBHhlX yrnOBhlX KB83HMH

HOPOB { .ti:;1 J;i ' ecnH BOCno·nT,30B8TbCH Ilpe,llCT8BneHHeM 155(155') C yqa

TOM {3.1)2)" JleMM8 flOK838H8. 
8aMeqaHH8 6. QqeBH,llHO, JleMM8 IO HBilHeTCH COOTBeTCTBYIDIJIHM 00001J18-

HH8M H3BBCTHOro peaynoT8T8 ,llllfl TpeX,llH8rOH8IlbHhlX M8TPHU (CM., HanpH
Mep, [ IO,II,12] ). Kpoue Toro, cne,llyeT T8KJK8 OTMBTHTb, qTO BB8,ll8HHhle 

H8MH B (4] noHHTHH ycnOBHOro BLIPOlKflBHHH nePBOrO po;ga M8TPHUhl dJ (I.I) 
no cyTH coBna,llaroT c BhlpOE,llBHHeM C (I.I) B cnyqae·o6pa~eHHH B Hyno 

,llBYX .!!..Q.!l.Q!!A H,llylJIHX O,llHOTHnHhlX KB83HMHHOPOB M8TPHUhl (; (I.I). 
0TMeTHM T8KJKe, qTo (K8K'cne,lly8T H3 ,llOK838TenoCTB8~JleMMhl IO npH 

def(C) =l:0 ) 3JIBMBHT8pHb18 M8TPHULI [1:C:;~~ H ('4~~;) i':1
] HBJIH-

IOTCH H8BhlPOlK,llBHHblMH. PeaynoT8T cne,llyIOIJl8li JleMMhl Il03BOJIHBT yCT8HOBHTb 
HBBhlPOJK,llBHHOCTb HBKOTOphlX 8Jl8M8HTapHl,llC MaTp>m H B CJIY'l88 _oimoBp8M8HHO
£.Q. o6p81J18HHH B Hyn& ,llBYX 6JIH3KHX (OT,ll8JI8HHhlX) OflHOTHilHhlX KB83HMHHOpOB. 

JleMMa II. IlycTo C -Heococ5eHHBH KB83HTpeX,llHaronanoHaH uaTpHua 061J1e
ro BH,l.18' (I.I) H nyCTb y 3TOil M8TPHUhl O,llHOBPBMBHHO oop81J18IOTCH B HYJib 
,llB8 611H3KHX (OT,ll8JIBHH!iX) O,llHOTHnHUX KB83HMHHOpa, T.e. ,llnH IIOCJIB,llOB8-
T8llbHOCTeil M8TPHU \ & j (2. 5) nH60 {.X j (2.6) BhlnOJIHHBTCH O,llHO H3 ycno-
BHit I HnH II TeopeMu 27. Tor,lla aneueHTapHue MBTPHU!i · 

[ii..l( e;:._ 1=Q. [(4;0,.)~,<+J.]~Q [J.."' 2~ J-=il R4;ftc) ~+1]=~ (3.3) 
.eJ((4,Z~)j I(? PJ(+.i trx. K, Pl(('J..;Vic) x., L .Pi<+i Q°I( x 

HBJIHIDTCH HBBhlpOJK,lleHHhlMH. 
noKaaaTen&cTBO. CornacHo TeopeMe 27 H ycnoBHIO JleMMhl II o tk-i(t)i=O, 

8 T8KJKe HBBhlpOJK,llBHHOCTH COOTBBTCTBYIOIJIHX HH,llyUHPOB8HHhlX M8TPHU·,llOJIJKH!i 

6UTb HBBhlPOJK,llBHHblMH H cne,llyIO~He HX ,llH8rOH81IbHhle M8TPHUhl-01IOKH 
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IIpH ycnOBHH I2) IIpH ycnOBHH Ir) 

(X.,_Jlz.,_ ®) rK-ij ~ ® ~~o 0
~ ~ f P.,_]f(4;fUO Jf(iii11.tz.)E-~fi(t3) Oll (i)(4,:.:i~,:-3')}K- ®E-~~2.\z.) 

l O l (l) 'h+j l ® (i) (DJ O> ~-J. Q'l(-3 (D (qi,c-2.) 

~: I t~(ti) ®][Ar..'b Z,<+:. (i)~ mfr= r® ~ ~ ! l~J(-1 cw~ lf® ] 
E-t~~o .ei::~(i.,;.,,e"+!)O L(j) E-A.;fi<-z.)(1ff<.~l@C4,rUJl?(tj 

CD (D ® © 'tl(+lj (® .Pk♦i]l&I(] 
7 :;, ? 

(3.4) 

(
l?l(Jr(4;~)© J ro .. (!} (~~(-8l-lt)Ol ~{4[0t.) ~♦j O E-iillt..t 
@ ® 'Yl(ti to .. o@ (D ®,] (D Et+1 &-i i (4'~) 

;~;;~:~B:; II

2

) f t-i ~HCily~cn:lli!H II~ j 
m - _ _ _ ~!,-- 0> m= l¼K-3 (i) (j) 1 (3.5) 

.A ® (l) .At-1 &,. ® ® ~- .tp 4,-J (Pt. IIJ) ~ - i I ® 
0lr l ~ O> _!;~ -- - -

(1P1.-1) 0 ~l ~t ®~ [o<:Ai;ltu)(~l) to]L®<.iti oJ~,J 
(-Pi~)@ ® .£>t(4cet) ® l® P,c+i)lG-.,_ ]) r,lle 

(l) Cl! (D @4!+ 7. .. --~~--~-~] 7 
COOTBBTCTBYIOIJIHe M8TPHUhl [ (ji, lf ? e, lJ, v, fl, v, V, 8,18.,A,A - onpe,lleneHbl 
B (2 • .9), (2.II) Ii B (2.13), (2.15). KaK HBTPY.llHO Bl1,lleTb, IA8TPHUbl 

1TJ_x, 'lfl,6- •, fil.fi. Ii fiij (npli YK838HHOM p830HBHHH HX H8 01IOKH) HB-
IlHIDTCH KB83HTPBX,llH8rOH8RbHblMH M8TPHU8MH. TTpliMBHliM Tenepb K K8~,llOil H3 

HHX JleMMY IO. ~ J ~ l1TJK, B M8TPHU8X 1llx H 1ll.x nepBble BepXHHe KB831iMliHOp!i Ll1(A)=O 
H ii}(.A)=07 noCK01IbKY dei(AJ()=O' HO BTOpble KB83HMHH0pbl .zion~Hhl 6b1Tb 
.ti.z(.}[.):/:0 H l}'(A)=f:.O B CHny JleMMhl IO H c :f!BTOAf) dLf(IJ.,m)/:(l. B 
npoTHBHOM cnyqae oNno Ohl dei(mA)=O=dei(~> • 0Tcro,lla ~ Ha qiopMano
Horo onoqHoro BH.lla_ KBaaHTpeX,llHaroHanoHhlX MBTPHU ?TZA 11 11l.,r_ nonyqaeM, 

qTo dei(QK)=det([~.t·cq,~)]) =t= o H det(~>~ del frff;e/,,~f4>])=1= o , 
nocKonoKYx) tk,l(q,Kt.1.)-=0. ,Zlanee HMeeu llt(X) = oki (m.fi)-#0 H 
t;t(A)=de,t(m,,A)-=/:O . B npoTHBHOM cnyqae 01.rno Oil dd(C)=O. AHa-
norHl!Hhle paccyJK,lleHHH MOJKHO 01,;no Obi npOBBCTH H OTHOCHTenoHO HHlKHHX 

KB83HMHHOpOB KB8311TpeX,llHarouanoH!iX M8Tp11U 1fl~..,. H Jlltr , B peayJU,Ta
TB llero Mil nonyl!HilH Ohl, qTo dei (GK)= clt,t( (q,,,-u1<))Kt11)-.:l=O H 

~ A ~tl ~~] . 

~l:(Q")=det([(4iK?:)l/1l):1=0, noCKORF,Kyx)c/4t(iK-J)-:fO • JleM~a 

_80K838H8. 
Cne;gcTBHe l (113 JieMMbl II) • .ileMM8 II 1103BOilHBT BblilOllHHTb ,ll8JI0Hett

WHe paano~eHIIH COOTBBTCTBYIDLllHX IIH.llYUHPOBBHHllX MBTPliU ,llJIH ll.eocooe~HHhlX 

x)3Toro BCBrAa MOJ.:HO .!i,OCTU!ib B c11ny 3aMeqaHHll 3 H 5. 
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( B 00i!l6M cnyqae KB8311Tp6X,lll18rOHaRbHb1X) Ma~pl1{i l12_J , ~ , lllif, 'mf • 
CnpaBe;ztRl1Bbl CR6AYIDIJ(l16 waKTOpH30BaHHb16 npe,11cTaBR6HHfl 

_ np11 ycnOBHH Iz) np11 ycROBl111 II) 

~I( QI( IEKo7&u..,.i.) EK-l(rr q,,-~ Er.-4 
m= @E~T <r~+i ~•! ,r - 'f:.K_l{YA.) £~ o,,.~ 

Ji. k~.20 n:I(,?, ti(•?, El(•!, mi" EK·l q,H o ~-1 I (3.6) 

GE Cl1i E ,. A -> 
K•~ K->q IC•~ 1K QI(. (rK-z)dtlEl(I r,11e 

? -' ( 

{

~i<+.2.=(\{+.iQ;
1
), /U1<+1.-::. (Q/~+.t), cx+3=(Qx+:i"-i:;+2.·Q/~~.t)., 

A - "-J." • A .A "-.1 "- _A "'-1" -> (3.7) 1,c-,t- (QK . \'x-.2) ,/'K-.t : (WN-QK ) , £K-3 (QK-3 ~-.iCvx. ~-,t) 0=(0,til)J'_ 3HaK 
A. , , , i_\ 

Tp8HCilOHl1POBaHHfl. 11 p11 3TOM de.i ( QI( )-=l=Ot-ol.et(~K ),oki.(£Kf3):/:(#def (cK-:J)• 

Hp11 ycRoB1111 n2 } Tip11 ycnomrn n
1

) 

IEE lt [K®~-1 Et-1 A 4t-1 E1:1 

m-::.1 4Y ~t- (l4'~ ~+! 0 . -,.._ = 1Ei O{Jlt+i tJ. (E~t+1 
:F.. ~ li --- ft.1 m4 Et+2 0 ~t~_ ® --

(ii,;>«:D IIt .ft.(:tt Et . -i:;_l &I(~ ,. EK·! 

(3.8) 

Cl.+1 % E1.t1 EK ~" lit.)® IEKJ r:zte 
- ? . ? 

!lt-J.=(itQ;1
)" foe-1=CQ/W,, .. 1), Be;:: (Qe-~-/~/wt-1), 

A A 1" • A A A Ai fi==(<t.v,) fS'. ==(W -Q-1) f=-l~-~ _.! .. 1~ (3.9) 
l+! K l+l v-l+1 l+J. K ' !. \Qt 2+1ltx·Vf,1) q) - TOlK;zt6CTB6HHO Hy-

neBaH M8Tpm.ia. Ilm1 3TOM ckt(Q.K}t-0:/; cki(~3, del(ci,)=l=o-Jolet(t,). 
3;zt6CI, B (3.6)-t(3. 9) COOTB6TCTBYIDll!l16 MaTpHJ..{-ClROKH [V,W, V, w, v,w, $. 'W ]
- onpe;ztenetthl B _Tipe;ztCTaBR6Hl1HX 157(157

1 
)-tI60(160

1
). 8 H6Bblp0lK,ll6llHb16 

KB83H;ztH8rOHanr,m.ie ClROKH [Q><,&104,Q,) 6CTI, (3.3). 

liOK838T61JI,CTBO. Bocnonr,aoBaBWHCo H6BblpOlK;zt6HHOCToID M8TPHU-6ROKOB 

[Q11,Q10 
Go &K] , B KBaa11Tpex;zi11aroHanr,tt1,1x Ma:rp11uax (3. 4) H (3. 5), 

noRytJ86M npe,11CT8BR6~HH (3.~) 1:e_(3.8) np11 co9TB6TCTBYIDIJ(HX ycnoBHHX. A 
H60C066HHOCTI, CJ(+3-,,e«:-A 11 Et 7 el ~ HBRieTCH npmmMl1 cne;ztCTBHHMl1 H6Bbl

POlK,ll6HHOCTH Ma•.rpHU m.t\, lJl.~ 11 nl_x, 1ll~ COOTB6TCTB6HHO. CnpaBe,111111-

BOCTo npe,llCT8BneHHii (3.6) 11 (3.8) MOlKHO np0Bep11To nyTeM nepeMeHOlK6Hl1H 

ClROIJHblX MaTpHU, 
-) (-ff) )-.i " - /,m'J -1 

CneACTBHe 2. ,ilnH o6paTHhl~ MaTpl'IU Eh(A = vv~ , B,(fr)::.\'""&), 
~(A)=(112_,;: r.i 11 /I,(~)= (@4-ri cnpaBe;ztnHBbl CR6AY!Ollll18 npe;ztcTaBRe-

HHH 
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[

:~: ycn~~1111 JI
2l,.., _

11
_ \ iA-1. · ~:11 ycno~:;1 :r) l 

"{K+J",,,_.;,e";~ ll(•.t o f!k+l-K+~) el{-3 o"' f':::F:.1(-3-.,.~,t) 

Eb(A)= 0 q,i<+1 fp ~(~)= ~ q,~:.1 5 
-.L -► - i JI "-1 -->'I' "-1 ,. "-1 ,. 

(:-EK•i~i<+.t.) 0,. CK+?. ? (-fK-i.~-3)CD [Ql<+"f.c_il(-i.fi:-2] ? 

(3.IO) 

TipH YCROBHH Tiz) IlpH ycnOBl111 Ilr) 
IV 1, A '\ ,\ 

[Q~¼-fit.ii · 1t-1] 0 (-fdt-li1) (Ej1) CD (:::ti}t.1.) 

~0)=1 [D {dteL9(~~,1;
1){:~p i_(~)-::. ® fd~cij(~~q,;~>};~30 I (3.II) 

c-lt'tt-.1) o ( lt) C-1ti/) @[~;1+¥1.}i:fat.1] 
1 J r,11e 

,._,.AA"'-~ A A',.}"'] 
COOTB6TCTBYIDll!l16 M8Tpl'IUbl [e,&,e7 C; 'f, ~, l, l; .f,,}t ,jl,ji,; Q, Q ,Q, ~ 
onpe,11eReHu B BH;zte (3.7), (3.9). 

liOKa38T61JI,CTBO. OopaTHble MaTp11Uhl (3.10) H (3.II), npH COOTB6TCT

BY!Oll!HX YCROBHHX, noRyqaeM 113 npe;ztCT8BR6HHil (3.6) 11 (3.8) COOTB6TCT-, 

B6HHO. A HX cnpaBe;ztRHBOCTI, nerKO npoBepHeTCH Ha OCHOBa OCHOBHblX pa~ 

B6HCTB m •B, - £ = £h•1fl npH COOTB6TCTBYIOU111X YCROBHHX. 

38M61JaHH6 7. HT8K, HaMH ycTaHOBR6Ha HeBhlpOlK,ll6Hl!OCTI, yKaaa!IHhlX Bbl

we aneMeHTapHblX MaTpm..i, CTOHUIHX Ha KB83H;ztHaroHaRH COOTB6TCTBYIOIJ(HX 11H

AYUHPOBaHHblX M8TPHU B paaROlK6Hl111 4J (I. I), np11 YCROBIIHX, KOr;zta oapall(a

IOTCH B Hynr, no O;ztHOMY HRH O;ztHOBp6M6HHO no ;ztBa O;ztHOTHilllblX KBa311MHHOpa. 

TI pH 3TOM OTCYTCTBYIDT no CYTH orpa1m1JeHHH i ckt (q,t')::/:0 ~-: Ha KBa3H;ztH8-

roHaRoHbl6 6noK1111cxo,llHOH MBTPHUhl 4:: (I.I), 

HeTpy;ztHO BH,ll6TI, (Ha OCHOBe [6]), IJTO Il0,ll06H8H CHTyau11a HM66T Mee

TO 11 B cnyqae O;ztHOBpeMeHHoro 06pa1~eHHH B HYRo 6onee IJ6M ABYX O,ZJ,HOTl1Il

~ KB83HMHHOpOB y HCXO;ztHOH MaTpHUhl £ (I.I)~ ECRH lK6 dJ (I.I) HBRH6TCH 

Tpex,1111aroH81JI,HOil MaTpHueii, TO~ 3ReMeHT8pttue MaTPHUhl [6] HBRHIOTCH 

H6BblPOlK,ll6HHblMH, eCRH P"4=0* eK np11 COOTB6TCTBYIDll!HX /', • 

3aMetJaHH6 8. llCilORI,3yH nonytJeHHhle BLillie peaynr,TaTbl,nerKO IlOCTp011TI, 

(np11 HaRHIJl111 HY116BblX HB83HMIIIHOpOB y ~ (I.I)) MHOJKeCT.BO KOMil8KTHblX 

npe,11CT8BR6HHi1 :ztnH o6paTHOH M8TPHUbl it> =C-.1. 110,llOClHO TOMY, K8K 3TO HM6-

JIO M6CTO [3,8] B cnyqae Bcex OTRH'IHhlX OT uyna KBaa11M111HopoB y C (I.I). 

3aKRIOIJ6HHe 

I. TIOCTpOeHhl IlORHble eCT6CTB6HHLie W8KTOpl138UIIIH (Ha OCl!OBe aneMeH

T8pHblX M8Tp11u) KBaa11Tpex:zi11aroHaRbHLIX uaTp.iu 06t11ero BH.l{a C (I.I), a 

TaKJKe yKa3aH cnoco6 IlOCTpoeHHH MHO~eCTB8_ KOMil8KTHblX npe,11cTaBR6Hl1ll HB

Horo BH;zta MaTpHU K HHM o6paTHhlX, B CRytJae OC5pa4eHHH B Hynr, O;ztHOro HRH 
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( 0,1\HOBpeMeHHO) .llBYX ll3 11X 0,1\HOTHilHhIX rJiaBHIDC. yr-JIOBIDC l(B83ill.1filIOpOB! 
2. TioKaaaHo, qTo KB83¾Tpex,11Harottan1,ttaH MaTp11ua oo~ero BH,11a C (I.I) 

HB/IH6TCH Bhlp0lit,l\6HHOI, eCnH ,l\B8 ee COCe,llHllX 0,1\HOTllllHhIX rnaBHblX yrnOBhIX 
KB8311Ml1HOpa o6pa~aIDTCH B HY/II, 0,1\HOBpeMeHHO. STOT peay1II,T8T HB/IH6TCH 
0606~eHl18M l13BeCTHOro peaynoT8T8 B cnyqae TpeX,llH8rOH8/II,HhlX M8Tpnu. 

3. CHHThl orpaHHqeHl1H HS H8BhlPOlit,lleHHOCTD KB83H,ZU,'18rOH8/ll,HbJX 0/IOKOB 
M8TPHUhl (!; (I. I) upH ee W8KTOPH88UHHX K8K npll H8/1Hqm1 ( TBK ll npll OTCy
TCTBllH) HJ/16Bh!X rnaBHhIX yrnoBillC KB88llMHHOpOB y £ (I.I). 

4. ~eMMa IO Il08BOJIJieT CHRTI, H3BeCTHOe orpatmqeIDie 
'11. 4= 0 [ dei(f/1)-:l=-O] 11 (:um) t/,111 =/:-0 [ dei(tJm)=F0]1 

xapB.KTepttoe IIJI.II MeTO~OB MOHOTOHHWC CKa.JmpHRX(MaTP:ll'l'HhIX) nporoHOK. 
B ueJIOM lite HaCTOHmM pa6oTa (KaK O'l'eB.H~HO) .n:aeT B08MOl!tHOCTI, 

nocTpoHTI, npoCThle o6o6meHJIR cxeM MOHOTOHHhIX nporOHOK npH HaJil!traH ey
JieBl:lX Beeymn yrJio13wc (:KBaaH)MHHopoB y MaTpHUhJIL(I.I). 

ABTopu npH8H8T6/ll,Hhl qneHy-KoppecnoH,lleHTY AH CCCP npoweccopy 
H.H.I'oBopyHy 38 11HTepec K 118CTOH~e• cep11H pa6oT l1 npe.OCT8BH81111YID 
B03MOlKIIOCTI, p800T8TI, H8,ll uelri. 
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