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BBEAEHVlE 

B HaCTOA~ eA pa60Te 6 YAYT npOAOn~eH~ MccneAoBaHMA MaTpM4 , 06
paTH~X K TpeX A Ma rOHanbH~M, n eHT04H~M M KBa3MTpeXA MarOHanbH~M, 

Ha OCHOBe pe3ynbTaT OB /1- 3 ~ a TB K~e non Y4 eH~ HOB~e anrop MT M~ pe

weHMA CMCTeM nM HeAH~x YPBBHe HMA C TBKMMM MBTpM4aMI1 . npM 3TOM 

n pe Ana r a eM~e anropM TM~ o6 pa~eHMA onepa TopOB I Ma Tp M4 1 M MeTOA~ 

peweHHA CM CTeM ypaB HeH H ~ He TonbKO He Y CTyr.a ~T no CBOHM Ka
4eCT Ba M, B TOM 4 Hc n e B~4 HcnHTen b HWM, XOPOWO 3apeKOMeHA OBaBWMM 

ce6A pa3 n H4H~M BapHa HTBM MeTOAa nporOHKM MAp. IHanpHMep, 1 4 1 1 , 
HO 11 Bblr OAHO OTn H4 a lO TCA OT HHX cBoeA y HHBepcanbHOC TblO H HHBa
p MaHTHOCTblO OTHOCHTc nbH O BHyT p e HHHX CBo AcTB MaTpH 4~ CHCTeMW. 

n O-B MAHMOMY , 3Ae Cb HeT Heo6x OAHMOCTH e~e pa3 OCTaHBBnHBaTbCA 
Ha aH a n H3 e np H4 MH , no6YAHBWH X a BTopa 3aHATbCA HaC TOA~e~ anre6
paH4eCKoA npo6neMoA , KoropaA , no YCTaHOBHBweAcA TpaAM4HH, C4H
TaIlaCb x o p a wo H3Y4eHHoA B nH Te p a Ty p e . Ha aHaIlM3e 3TMX np H4HH 
y*e OCTaHaBn~BanHCb B / 1- 3 /, a T aK~e B / 5- B'.OAHaKO npaKT M4eCK He 
nOTpe6HOCTH npMBOAHnM H MHor HX AP y rH x aBTOpos, Hanp HMep /7-10 /, 

K HeoGxoAHMOCTH n epeCMOTpa yCTaHoBHBwerOCA B3rnAAa Ha 3aBep

weHHOC Tb v.c c n e AOBa HHA B 3TOM pa3Aene B~4HcnHT enbHoA aIlr e6p~. 

50IlbwoA cnpaB04H~A MaTepHaIl no pa3IlM4HNM B ~4HcnHTenbH~M 

a cne KTa M MaTpH4HoA a n r e 6 p w , B TOM 4Hcne o6cY*AaeMWM B AaHHoA 
pafio r e , MO*HO HaATH, Han p HMep, B 1 1 1- 13 

0AHaKO pe3ynbTaT~ HacTOA~ero HccneAOBaHHA, no MHeHHIO aBTopa, 
OTIlH4 a lO TCA OT nepe4HcneHH~ x B ~ w e H n03Bon~IOT n O-HHOMY· B3rnA 

Hy T~ Ha H eKOTo p~ e acn eKT~ : pew eHHA H eKoppe~THO nOCTaBIleHHWX 
3 a Aa 4 MaT eM a T H4eCKO~ $H3MKH / 14 /. onTHMaIlbHoro cornaCOBaHHA cnnaAH
ann p OKCHMa4 MH /1 5/ c o CBDHMH H84anbHWMH IrpaHH4H~MHI ycnoBHRMH, 

p e we HH R K pa e B~X / 4 1 3aAa4, a TaK*e npHMeHeHHA MeTOAOB aH anHTH4e

CKHX B ~4 H c nC HHA Ha 3BM / 16 / AIl A KOHKp eTH~ x KnaCCOB 3aAa4 M AP . 
n pem Ae 4 CM npv.c Ty n HT b K H3no*eH HIO MaTepMana,OTMeTHM, 4TO HaCTOA
~aA c e p HA paGo T 0 6 b e AHHe Ha 06~ HM Ha3BaHHeM . COAep*aHHe Ka*AoA 
pa fi o r u B ce pu u Bbl ~ t e C e HO B Ka4eCTBe ee nonaar-onoexa . OTM.3TI1M 

Ta K~e , 4 TO MH o r He H3 pe3ynbTaToB, KaK nepe4 HcneHHWX B~we, TaK 
H Te x , K O Top~e 6 YAyT n p HBeAeHbl Bn ocneACTB HM , ABnAIOTC A cneACTBM
e M OCHOBHOI1 Il!>Y IiAa MCHTa Jlb Ho A/ r e o pe -ns DMHe-KoUlM / 111B a nre6pe. 
0A Ha Ko e pAA JlH OHH MOrJlH 6~ 6~ T b 3aM e4eH~ Ha 3TOM nyTM . 3TO, 
no c y~eCTB Y, H onpea enano Ha AOJlr He r onu T04KY 3peHHA 0 aasep
weHHOCTM Hc c n e Ao D3 HMR cBoAc Te Ta KHX CHCTeM. MeTOA $aKTopH3a4HH 

*Ha 3THX Bo n po c 3 x MW e ~e 6YACM nOAPo6HO OCTaHaBnHBaTh CH 
B pano-ra x 3TOH Ce p lil1 . ~ _ 
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raycca, nOIlOlKe HHbli1 B OCHOBY BCeX nepeuac n e uuu x II I~WI' 11I ' :Jyn b Ta To B, 
OKa3aIlCJ=l fiori e e nepCn eKTI-1BHbfM C T04KI-1 3 pe HI-1 fl n po nanr-u u .. IIOB biX 
CBO~ CT B TaKI-1X C~C T eM . 

1.	 CBonCTBA MATP~l.ll-l , 

06PATHOI'1 K HEOC06EHHO~ C~ MMET Pl-14E C K on TPEXll.l1 l\rOHl\ n b HO(1 

l-1 TaK , AaIlee Mbi 3a i1Me Mc fl ~3 Y4e H~eM C ~CTeMbf 

b1 u 2 

a2 b2 u3 

/ 1 
am- I b m - 1 am 

A. x , Y . A = 

am bill 

r rie lb i l , l u il - noc n eno aa r e ne uo c r a 4~C e 11 ·. Crtpaae nnwea 

Teo pe,~ a 1. Ec ru- A - He o c o6 eH lt3 R CI-1MMeTp~4H3 R 'r pe xn wa r oua ns> 
HaR Ma Tp l-1 ua , Bc e 3 11e MeH Tbf I b ll r~ 1 ~ la j Ir~ 2 KOTOPOi1 OTn l-1 4 Hbf 
OT Hyn fl ** •TO IlIo60i1 3.neMe HT (A- )i j _ 05 P<l TilOH M3 TPl-1 Ubi A-I = BB1j 
MOlKeT 6 b1 Tb BbfpalKe H 4epe3 3 n e MCHTW ec nc pBo r o 1-1 nocIleAHe r o cTon6 
UOB, r , e , 4epe3 1-1 Bim .rAC i = 1 , 2 • . . . III .Bi l 

ll.oKa 3a Te Ilb c TBo 3T0i1 Te ope Mbi AnR c ny " <l R . Ko r Aa Bce rnaBHbl e 
Ml-l HO Pbl Ma Tpl-1Ubl A / 1/ OTIl l-1 4 Hbl OT Hy11fl . COBna ACl CT C AOKa3 aT enbCT 
BOM, BblnOnHeHHblM B / 1/ . OAHa Ko . Ka K MI~ yl'll.: YK<l3 l>IBa n l-1 a a uie , r pe 
60 BaH I-1 e OTn~4 ~R OT HynR r n a BHblX M~Hopo n A Or pa HI-1 4 1-1 Ba e T B03MOlK 
HOC T ~ n pl-1Me HeHl-1fl nonY4eH HblX paHe e pC3ynbTa TOB. OT T pe60Ba H ~A 

OTn l-1 41-1 fl OT HynR r n aa a ux M ~ HOPOB A MOM< 1l0 OTKa 3a TbCR, a r axxe 
npeACTa BneHl-1e 

B.. = { Wi Vi ' i ~ j / 2/ 

11 V. W. • i~j 
1 .I 

3neMe HTOB 06 paTH o i1 Ma Tp l-1 Ubf A-I B C Y~ l.:C r Bye T 1-1 6e3 YKa 3a HHo r o 
Tpe60BaHI-1R. ~TaK, npeAnOIlOlK l-1 M CHi'l 'l <l nn . 4 TO AnR A / 1/ cnpaBeA

* Eyp;e M C\{I1TaTb 3TH \{HCJI<1 De llll· C'l' IIl · II II t. I ~II I , XOTfl 31'0 Y CJlOBH e 

He	 H a p ywa e T 06~HOC T H P C 3 Y Jl b T D T O II . 

** ECJlH XO TH 6b1 OP;lIH H 3 an enen-ron Ih I lUl U lUi I paae n HYJllO, 1'0l 
xa-rpn na A /I / n er-xo 1 41 p a 3 G IIU :W'I' C II IIi! Hill.: nOP;MaTpH ~bl, P;Jl H 

KaJV.,lJ,o l1 113 KOTOpblX c npaaenrnra a J ~ :l Il Il ;UI 'r oop e j ru , 

2 

11I-1BO /2/. TorAa n epBbli1 1-1 nOC11eAHI-1i1 cT o n 6 Ubf A-I eC Tb 

3/VI	 , WI =B1I 1-1 Wm,V I =Bim • i=1,2 • .... m. 

Ecn a npeAn01101KHTb H3BeCTHblMH npaaue 4ac n 1 / 3/ , T. e . IB I1I ~=1 
H IB1m IF=1 .T O / 3/ MOlKHO C41-1TaTb cl-1cTeMoi1 2m He 11HH ei1Hblx ypaBHe
HI-1i1 OTHOCI-1Te11 bHO I-1CKOMblX BeKTopOB-CT0116UOB V 1-1 W. Han pvaep , Mbl 
Mor 11 ~ 6bl AnR Bbl41-1CIleH I-1 fl 'B i 1 I 1-1 I BimI BOCn011b 30Ba TbCR f1lO6bl M 
nOAxOARUl HM Me TOAOM pellJ eH~R CI-1CT eMbi /1/ C npaBblHI-1 4aCT R M~ y = 
= , 1 ,0, •. . ,0 IT A11R Bbl4HcneH HR Bi 1 1-1 Y = I 0, a•. . . ,0, 1 IT AnR 
Bbl 41-1 CneHI-1R nOCIle To r o Ka K CI-1 CTeMa / 3/ 6YAeT pewe Ha , B~ Bim • 
4 ~ C11 eHl-1 e JlIo6or o 311eMeHTa A- I MOlKHO BbinOIlHI-1 Tb COr 11aCHO /2/ 
1-1 , C11eAOBa Te11bHO , 6 e 3 TPYAa HaHTI-1 Il~6y ~ KOMnoH eH Ty pellJ eH ~R / 1/ 
np~ 11~60~ n p a BoH 4aCTI-1 . T . e . 

I m	 
/4/

XI = WI I Vk Yk + Vi ~ k Yk • 
1\ = 1 k= l -t- I 

OA Ha KO nOA0 6H~ H cnoc o6 Bbl4 1-1 Cn e HHR V, W 1-1 , c IleAo BaTe n bHo . A-I 
1-1 X He Bc e rA a YA06 e H npl-1 4 I-1C11eH HOH peanH3a UI-1 1-1 MeTOAa Ha 3BM. 
3TO 06YC110BJle HO 06CTOR Te 11 bC T B aM ~ . CM~ cn KOTOP~ X 6 YAeT Rc eH 1-13 
AaIlbH ei1we ro. n03T OMY M~ ~36 epeM APyroi1 nYTb I-1CCneAOBaHI-1R CI-1CT e
M~ 13/. nerKo BHAeTb, 4TO Henl-1Hei1HaR CI-1CTeMa y paB H e HI-1 ~ /3/ 
B M ~TPH4H0 i1 3a n l-1 CH I-1MeeT BHA 

1 a l WI I I B I I 

V I • 
I 1. Jo . 

I 0 

1 Wm B IOI 

r 

l 0 I Wm • I 0 

1 

o 

Vm 

VI 

Bmm 

Bl m 

/5/ 

T T 
Be KTo pbl I B I I . .... BmIII-1 I Bllll' ... . BmnJ B CI-1 11 Y Heoc06eHHOCTI-1 A 
He Mor YT 6blTb Hyn e oblMI-1 . Cne AOBa Te Il bHO, n epBaR KOMnOHeHTa VI 
Y V 1-1 nOC11eA HRR KOMnOHe HTa W s e x r ooa W c o r naCH O /5 / AOIlll<lIblm 
6b1 Tb OT11114HblM I-1 OT 11Y11R. T . e. VI" 0 1-1 Wm " O. OTCIOAa n0 11Y4 aeM, 
4TO peWe Hl-1 e CI-1 CTCMbI /5 / 3a n l1C blBa e TCR B BI-1Ae 

VI = W- I 
• Wi " V-

I 
1 

. . 
B

I I • 1- 1•...• m.	 /6/ 
m • Bim 
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B Clil1Y C I 'I M ~I<": IP~Hl 1\- 1 VlMceM B1m .a r a -ose Vl 3 / 2/ c n c n y e r Bm1= 

V I W - W VI . )lpy I W~ 1 1 c nOBa MVI , aneaex r u A-I. c r onume B ne BOM 
III III 

IHiltHlCM VI 1:1 n lJ;J1W M ae px u ea yrny 06paTHor:1 MaT pVl!..\bl . Ao mKHbl 6 blT b 
OAH~~ I<O El l "Mli. r: Il Py r n li C-TOpOHbl , 113 /6/ cnenye r V 1 W'I1 = W,~1. B 1m• 

i' V " Bill 1 • ~, I oI H , IH In 'y 4il CI~ 

V :; , W l!. B • B Bl!. 1\ :; /7 / 
t m 1m 111 1 1111 1111' 

1\1.: V I I () • W,,, ! 0 • BIiII / 1) , B !- 0 B cVlny Heoc06eH HOCTI1 A
I III 

11 li m ! B 1111 D CHIlY I.llMMI· I IHHI 1\ - 1 . 113 /7/ c nenye r , 4TO Mbl Mo ~ : eM 
t; Vl I< CVl PODt1 Tb 11/1l 1l1 II:! :l 1l t' ~11.: 11 1<) 11, 1I.1n p l1 t~C p . W ' nonoxua ero paam 
III>I M 1 _ To r n a i1 P yr- o~ ~i neMe H' 1 VI · 11 . Cnc Ao BCl Te n bHo , B ~1T Ore 

1 111 

npI1XOI\ I1~1 K CJ1c i1 'ylOlI\ ~ i1 Jl eM t~c . 

Jle MMCI 1 . Ec n Vl A - H eoc06e H Ha ~ c llM MeTp l1 l-1 HCl R r pe xnaar-ouans aaa 
I-,a TpVllla , TO MClTpVl!..\a B ~ A- \ 06 paTH a R K HC li , MOlKe T 6blTb npenc r aa
n eHa B BVlAe 

i jI », . V i • ~ 

= a / 8/ Bi j L Vi • Wi • is .i 

rAe BeKTop-cTpO KVI VT VI WT Bblpa lKanTcR 4epea 3neMCHTbl nocnepHerO 
VI nepBOrO cTon6l\OB: 

B B 
V T= I 1. 201_ ..... __1.'2.'2'- I , wT = I ~~~- ..... ~~l -~~_ _ • 1 I, /9/ 

B 1m B 1m B 1m B 1111 

a a = (B nd '= B 1m "0) - ec r s Kpa l1 HVl e 3neMe HTbi BTOPOI1 rnaBHOI1 AVlarO
HanVl A-1 . Ko He 4 Ho , cneAyeT n OMHVl Tb , 4 TO 3 Ta neMMa cnpaBeAJlVlBa 
nVlWb npVl ycnoaua / 2/ . 3a l1 MeMc ~ na ne e nOI·1CKOM Bblpa)l{eHVlI1 V VI W 
4epe3 3neMeHTbl VlCXOAHOI1 MaTp Vl l\bl A /1 / . n p Vl 4 e M nOCTaBI1M 3aAa4Y 
nOHCKa Ta KVlX Bblpa}l{eH I1 I1, KOTop ble He 6wnl1 6 b! CBR3aHbl peKypCVlBHblM 
AeneHlo1eM , 4TO nanaerc a 60nbWl1M Ml1 flYCOM B oopxynax MOHOTOHHOI1 
nporOH KVI . 

It1TaK, nOCKonbKY t 13 1m B / 9/ AB llfHO rC R nepaux 101 nO C neAHI1~ 1Bi l 
cT o n6l\aM I1 B A-1 ,0 4 e BI1 AHO, 6 YAe T c n pilBCAnMBa cneAYD~a A C~CT e Ma 
ypaBHeHVlI1 : 

~I I I 1 

A I 0 I I : 
W 

ll l 
_ 

t 0 · · · 
a • I I I • , ( Will " 1 ) 

~ 

0 
, /10 / 

( VI 1) 0· 0 I A I I 'f'2 - 0 

VIII \. 1 
4 

rAe A - Heoc06eHHafl VlCXOAHafl MaTpVl4a /1/, a V VI W B~pama~TCfl 

4epe3 B ~ B BVlAe /9/. MaTpVllla C~CTeM~ /10/ COCTOVIT ~3i 1 Bim 
Heoc06eHHWx 6noKoB A VI nOToMy Heoco6eHHafl. CVlcTeMa /10/ nopAA
Ka 2m 0AH03Ha4Ho pa3peW~Ma VI ee peweHVle CBOAVITCA K pa3AenbHoMY 
peweHVI~ ABy X Heoc06eHH~x C~CTeM ypaBHeH~11 nopflAKa m: 

= a - 1 • i = 1 • b 1W 1 + a2W2 

, 11/ ai Wi_1+biWi +a i+ 1Wi+ 1 = O . i=2.3 ..... m-l. 

a mWm_1+bm.( Wm= 1 )=0. i=m. 

b1 • (V 1 = 1) + :l 2 V 2 = 0 • i = 1 • 

/121 
a j VI _ 1 +biVi + :l i +l Vi+1 =0. i= 2 • •••• m-l. 

V 
- I i = m • am m- 1+ bmVm = a 

AanbHer:1wee AOKa3 a TenbCTBO TeopeM~ 1 cy ~ e cTBeHHblM 06 pa30M 
6YAeT onVlpaTbCA Ha pe3ynbTaT, 1<0TOP~11 c$opMynVlpyeM Kal< neMMy. 

n e MMa 2. EcnVl A - Heoc06eHHafl CVlMMeTpVl4HaR Tp exA ~ar OHanbHafl
 

MaTp lo1 l\a c OTn~4H~M I1 OT Hyn A r n a BHblMVI MVlHo pa MH, Bce 3neMeHTW
 
t:l il ~ Ibil KOTOPOI1 He paBHbl Hyn~, TO Anfl 3neMeHTOB 06 p aTHO~
 
MaTpl1l\bl A- 1=B c npa Be An l1 BO npeACTaBneHVle
 

V W i 5: j , 
I .I /13/». = a • {
 

Wi Vj • j ::: i •
 

rAe 

i-I
 
b k_ 1
v = (- 1 ) i - 1 ~ • It wk' i=1.2 ..... m , 
-'\~- - k =2 

1 k= 2 ' k 

/14/
j ITI 

Itl ,w = (- dn
- n ~ n Ok • j = m, 1 , 

.I 
k = i+1 ak k=j+1 

a r a xx e BBeAeHbl 0603Ha 4e HVl fl 

a a a -1" __ 2 ,.• l- l ll k 
~+l_Wk k=2 .... ,m-l.

"2 - b ' ~ k Ilk+1 = b 
1

hk k 

/15/aam 
1--

a 
-~ 1/ = ~O-l k = m-l ..... 2.

1/10 = "b-' Ok b 1/k + 1 ' k b k 
m k k 
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------ -- ----

/ 1 AOKa3aTenbCTBO neMM~ 2 OCHOBaHO Ha pe 3yn b TaT a x a ' H , B 4aC T 

HOCTH, Ha TOM cpaKTe, 4TO OTnH4He OT HynR rna B H~X MHHOpOB A 
3KBHBaneHTHO OTn H4HIO OT Hy n R COOTB eTC TB YI')U\HX rna BHblX MHHOpOB A-I. 

3TO paBHoc HnbHo, corIlaCHO /9/, OTIlH4HIO OT HYIlR Bce x KOH

n OHeHT BeKTopOB V H W. Y4 HTbiBaR 3 TO , MOlKe M nepenac a r s y pa aue 
HHR /11 / H / 12/ B BHg e 

1b1W1 + a 2W =a- , i = 1 , 2 

/1 6 
a · aTI. = _1 ( 1 __j ~_I_ -I i = II1 - 1 , .. . . 2 . 

I b b ll j + l ) ,
 
i i
 

a m
 
i = m t
ll rn =~' 

a 2 i = 1 • 
#J.2 = b~ ' 

a l + 1 a t - 1 
II I = - - -- (1 --- /.1 . ) i = 2 , 3, .. . ,m - 1,

+1 h i ~ I 

/17/ 
alllVrn-i t b mVm = a -I i = m , 

r ne BBe nH 0603Ha4eH I-1R Il j ~ - Vj -I / V j , 7/j = - Wj/Wi _ 1 , a 'ra iose 
y 4 Il l1 V I = 1 , W = 1 . Ap y r HMI1 cnoa a x a , bl nonyu ana cnenyouiae m 
npenc r aaneuaa g n R W 11 V : 

b mWi _ = - W , 11 - 1 i == m- 1 ... . , 2 , W = 1 , 1 I i '	 m Will-I == - am 

b 1	 / 18 - 1
V . = - V . 1 ' /l. .i = 3 , ... , rn , VI = 1 .	 V2.I .1- .I a2 

rAe 111 j 111 l /l j l onpegene H~ B /16/ 11 /17/ . 3Aec b YMeCT HO 3 a Me THTb, 
4 TO r p a H l1 4 H ~e y c n OBI1R B / 16/, / 17/ BMeC Te C / 18/ n pl1BOART K pa 
BeH cT By 

. am ao 
( b W ) /( IJ V ) = (l - - ·it ) / (1- -=- 7/ ) .	 / 19/ 

I 1 lTl m bill III b 2l 

Il ocnenue e p aBe HCTBO MOlKeT UblTb I1 c n OIlb 30Ba HO Ka K o606 111 e H Hbl~ KpH 

T e pl1 ~ YCTo i14 1-1 BOCT I1 n p l1 BbJ 4 11cne HI-1 RX n o cpopMyna M / 13/ W H V. 
nOC Konb KY B Hero BXOART WI 11 V Ol , a Til K)I( e /lm 11 712 ' xo ro pue 
COAeplKaT MaKC I-1ManbH~e 3Ha4 eHH R H a K onneHH~X norpeWHOCT e~ . Boc 

nonb3yeMCR B AanbH e~w eM c n eAYlOl11 l-1MI-1 p a Be HCTBa MI-1 / 16/ , /1 7/ , 
a r a iose b l / a 2 = /.1 2 1 11 bm/ am = 7/;1. n e MMa 2 AOKa 3a Ha . 

6 

I-1TaK, Tpe6oBaHI1e Heoco6eHHOCTI1 BCTpel.lHbIX * rnaBHblX M~ IHOPO B 
A npl1B enO B neMMe 2 K Tpe6oBaHI11') Heoco6eHHOCTI-1 MaTpl1~ IWj I 

11 lU. I. npOAonlKeHl-1e AOKa3aTenbCTBa TeopeM~ 1 OCHOBaHO Ha nOI-1CKe 
I i-I 1lI m I 

cnoco6a Bbll.lI1CneHI1R nocneAOBaTenbHOCTe~ I n w k 11= 1 11 I n Uk-I' j~m 
k = 2 k = i t 2 

6 e 3 Tpe6oBaHI1R Heoco6eHHOCTI1 Wj 11 OJ • npl1 3TOM 60nbWYlO pons 

I1rpaeT cneAYlOl11aR neMMa. 

neMMa 3. Ecnl1 cnpaBeAnl-1B~ paBeHCTBa 

ak	 -Iak±:..L-. (uk k =1,2, ... ,m, 
W == 1 - - /.Ik /.Ik+1 = --bkk bk 

w 1 = 1 , /.11 =0, 
/20/ 

&k -Ia k t l	 k=m,m- 1, ... ,1,7/k =1)Uk •U == 1 - ---- ll k + 1 ' k b	 kk 

Urn == 1, 7/m+ 1 = °, 
i-I 111 

TO 4neHbi nOC Il eAOBaTeIlbHOCTe~ n Wk 1-1 II Uk onpeAeIlRIOTCR
 
k = 2 k =jtl
 

CIleAylOU\l1MI1 p eKyppeHTH~MI-1 COOTHoweHI1RMI1: 

j i-I a2 j-2 

Il w = II w k - --~--- II ("k'
kk = I k=1 b i _ 1 b j k=1 /21/ 

m m al t 1 01 

II Uk = II Uk - ---- Il Uk
 
k =j k = j + 1 bjb j+ 1 k=j+2
 

AOKa3aTenbCTBO, He TepRR 06111HOCTI1, uYAeM npeAnonaraTb, 4TO 

ace &j .fO 11 b jiO RBnRIOTCR 3neMeHTaMI1 MaTpl-1~b1 A /1/ . Torne , 

04eBI1AHO, lw ' 11 IUkl COBnaAanT c /15/. AOKalKeM CHa4ana neMMY 
k I 

AIlR nocIleAoBaTenbHOCTI-1 n Wk .1-13 /20/ cIleAyeT: 
k= 2 

WI = 1 , 

2a2 
W = W 

2W 1 I b
1 

b2 
'12• a 

w W = w w - - - - -w l ' 
aw2 1 2 1 b ba2 - - - - - - -	 - - -

IIOIIHMaeM nocneAoBa*	 n OA B CT P C4HblMH r naB llhlM H MHilOpaMH Mbl 
COOTBCTcTB ellllo C KO-

T c nbHOcTH r- n a a u u x MIHIOPO R , lIa4HHaJOI1\H e cH 

IJe411bIX 3 n eMcII TOB na r-nau u o ii A l'l a r OH a n H . 
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2a. 1 
W iWi_1 • w 4 w 3 w 2w I =wi-l wi - 2'" w 2 w I - --;b:-. -' -I -:--.- w j _ ... w 2w 1 • 2b

\ - I 

i = 1, 2, "" m , j =m,m-l, .•. ,l, 

a '-:+I 
0mOm_I'" 0 j + '3 0 i +2 0 i +1 °i = 0mOm_I'" 0 i + l - _ 

')

L _ _ 0mOm -l ' " (1 i+:? • 
. .. . bj+1b j 

/2.2/ 

2a°° 10 °10- 210m= ° ° -I -__I!!.::..!.--b (110 • m-1 b
 
10-1 10- 2
 

a

u u = 0 ---~-

2 

° = 1 •
 
1m /II -I
 

m m-l m l b ' /II 

n e MMa 3 AOKa3aHa. 

3aMe4a H~e K n e MMe 3. 04 e B ~nHO, 4 TO paB eHC TBa /2 0/ 3 KB~Ba

neHTHbl, B COOTBeT CT B ~~ C / 22/ . paBe HC TBa M / 21/. ecn~ ~Me T b 

B B ~AY ~X 4 ~c ne HHoe 3Ha 4e H ~ e . OAHaKO, e c n~ BW4~cneH ~e 4n eHOB 
j m 

nocneAOBaTenbHOCT e~ II w k ~ II Ok • ~C XOAR H3 /20 /. Tpe6yeT
k=1 k= j 

3HaH~R w;1 ~ O~ I .T O np~ BW4~cn eH~ ~ 3T ~X * e n ocneAoBaTen b HocTe~, 
CXOAR ~3 p eKypC ~BHW X 3a B ~c~ M ocTe~ / 21/, 3 Toro y*e He Tpe6 y eTC R. 

n pOAon*aR AOKa3aT enb CTBO Te o peMW 1, c~opMyn Mpy eM pe3ynbTaT B B~
Ae cneAy~~ e ~ Te op eMW . 

Te opeMa 2 . Ecn ~1 A - He o c o6eHHa R C ~ M M eTpH4HaR TpexAHarOHanb
HaR MaTpH~a B ~Aa / 1/ . Bc e 3ne MeHT W lajl ~ Ibjl K O T O PO~ OTn~4HW 
OT HynR . TO AnR 3neMeH TOB A- I = B ee 0 6pa T H 0~ MaTpH~W cnpaBeA
n ~BO npeAcTaBne H~e 

r Vj Wi • i ~ j, 
B i j 

= a • /23/ 
{ Wi V i • i ~ i • 

rAe 

a =B ml =B 1rn 

24/ j + 1 b I j b kV = ( - 1 ) - - - 1\ - .i:l i ~1, 2 , . .. . rn , 
1 b k=2 1a ki 

m bkW = ( _ 1 ) rn - j
j II -- . 8 , i = lll . m - l . . .. . I , 

k= .1 + I ak I 
8 

a TaKl'<e 

a i+ 1 = a j - Yi · ai _I' al = a 2 = 1 , i = 2,3, .... m-l. 

8 i -I = 8 j - YH ' I . 81+ 1 ' Bm=8m - 1 = 1. i =m-l, ... , 2, /25/ 

2a 
k 

y =- -- -- k ~ 2, 3, ••• , nJ .
 
k bk _Ib k
 

nOKa3a Te n b cTBO 3TO~ TeopeMw nerKO c neAye T ~3 n eMMW 1 ~ 2. 
j b b · i b 

Y4TeM TaK* e 04 eB ~ AHoe paBeHCTBO n ~ = _ I n ~. Ha caMOM 
k =2 a k b i k = 2 a k 
i-I PI 

nen e ecnv B / 21/ o603Ha4~Tb u . = II w k M (3j = .. Ok' TO pa
• 1 k= I k=j+ I 

'I BeHCT Ba / 21/ np ~o6peTa~T B~A / 25 /. n p~ 3TOM. B COO T Be T C T B ~ ~ 
q 

C BBe AeH HblM pauee onpeAen t:: H ~ e~" npO~3BeAeH~ R II (. ) = IJ ecn~ q« p , 
k=p 

3 TO CBO~CTBO npO~3BeAeHHR onpeAenReT eA~H ~ 4 Hwe r pa H~ 4 H we y c n o 
B ~ R / 25/ AnR no c neAo Ba Te n bHo c Te A l a j ! ~ tB j I . KOTo pwe cornaC Y ~TC R 

C BB eAeHHbI M ~ pauee WI = 1 ~ Om = 1. Teopeaa 2 AOKa3a Ha. Cl\lop
MYJ1~pyeM PRA 3aM e4aH~~ K TeopeMe 2 . 

3aM e4aH~ e 1 . P eKYPC ~BH bl e Bbtpal!{eH~R / 25/ XO Tb ~ nonyv e u u 
B np eAn ono* eH~~ OTn~4~R OT HynR Bc e x rnaBHWX M~HOPOB MaTp~~bI 

A /1/. HO B KOHe4HOM CBoeM B~Ae OHH c Bo6 oAHbl . KaK B~AHM, OT 
Hero. n03TOMY MW cl\lopMynHpo8an~ Te opeMy 2 y* e 6 e3 3Toro orpaH~
4e HHR, B O T n ~ 4 ~e OT l\lopMyn~poBK~ neMM. 

3 a Me4 a HHe 2. C AOKa3aTenbCTBOM TeopeMW 2 MW l\laKT~4 e cK~ 3a
BepWHnH 6 w AOKa 3a Te n bCTBO Teope MW 1, ecn H 6~ He ABa 06CTORTenb CT
aa : nepaoe - KaK Bbl4 ~ cnRTb a B /28/?, H BTOpOe - Mbt npennonoxa 
n~ BHa4ane np~ AOKa 3a Ten bc TBe Te opeMbl 1 cy~ ecTBoBaH~ e npeA
CTaBneHHR /2 / . n03TOMY cneAyeT e~e np OB ep~Tb t YAOBneT BopR eT n M 
MaTp~~a B /2 3 / ~/ 2 5 / yc noa ao ofipa r aoro on epa r opa B.A =E . r n e E ·· 
eA~HM 4 Ha R Ma T p j,1 ~ a . OTBeT Ha 3T~ aorip oc u na e r c n enyoiuaa r e o pea a , 

I
 Te ope Ma 3. O rpa H ~4e H H ble nocneAOBaT enb HOCT~
 

- I ' Uk
I, v 

1 
= ( _ l )i tl . hi • [ I -.- . a 

j
, i =1. 2, .... m 

k = 2 .I k 

j /26/:l k W. = (_ 1 ) j t 1 . II --- .{1. j = III , m - 1 . .. . , 1 
I k -= 2 Uk I 

III III 
r n e I a . lj,1 U L I o n pen e n e u u B /25 / , a la . I ·_o ,lb .I ' _1 - OTn ~ 4 H ble 

1 I I 1 · · .. 1 l 
0T HynR 3netleH Tbi He o c o 6 eHHo A MaTpH~ bl A /1/. ~ a l 0= a mt l '" 
bo = b rn + 1 ~ 1 e AI-1HCTBe HHblM o 6 pa 3 0 M onpenena o r Heo co6eH HYlO MaTp~4Y 
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i ~ j
( Vi Wj • /27/ 

= const >Bij 1 ~i Vi' i ~ j • 

-1 1r ne const =l3 = U~n+ l ' np~ ::I TOM cnpaB eAn~Bbl paB eHcTBa 
o 

-1 /28/
i = 1 .2 ..... m , 

a + l ' {3 j '- Yi +l ,u i 13I +1 =const i 

~OKa3a T enb CTBO TeopeM ~ npOBeAeM C ~c non b 30B a H~ eM pe3ynbTaTOB 
TeopeMbl 2, a r axxe npoaepxa paB eHc TBa n · 'A = E ,n p l-1 B· 1.1· = B ,)I·· 

L > j • B - , uj t Bij .bi t 'Bij+ l .aj tl = 0 . 
ij l 

/29/i -. j • . n +B .h t .a i tl ~ 1 .Bii t l Bii - 1 j ii i 

i < j • B + • aj +1 + B • b i t Bij - 1 • U j = O.
ij 1 U 

IHanp~Mep np OB ep~M cnp aB eAJl~B OCTb m c peA H ~ X paB eHCTB B /29/. 
Bocnonb30BaBw~cb paBeH c TBaM~ Bii -l = Bi - 1I ~ Bii +l = Bi tli • 

a' ( B
i
-
Ii 

. ·ai t Bi j b i t Bit Ii ·l!.itl ) = 

= a • (Vi _ 1 • Wi' a j + Vi Wi b i + Wi t 1 Vi a j t 1 ) = 

m
b i- I b tn r-i ~.1'_. {3j a tII i__L _ n _.1'- a . l' r- 1) = a [ ( _ 1 )1 k ~ i t I a kb _ 1 k =2 ak 1 

i 
\11

b i b JII-j bk (~ . . b. ~ 
- -- • 1--'1 I+< _ 1)1+1 ___l II - -k- . a . . ( - 1) 11 a k
k ~ i + 1
b

i 
k =2 3 k I 

m- j +l m b i +1 b 1 j b-
k i1 . I • a i +1 1= 

-_k . {3 . • ( - 1) --- II 
+ ( -1 ) n ~ I t 1 b i k = 2

-a k
-. 

k =oj +2
 

'b 2
 
m m k a j 

= Cl • ( - 1) • b i " n _ . (------- fL a- 2 ak b b I , -I
k - i- I j
 

2
 a . 1 
- a. f3 . + ----!.!.-- a. f3 . ) . 

I I b . b . 1 1+1 
1 1+1
 

3Ta CHCT e Ma paeeHcTB , AononHe HHaR pae eH c TBaH~
 

Bo = 8 1 - y2 8 2 •
 
a m +1 =a m - Ym a m -1 • 

np~ B OA~ T B ~TO re K B~pa m eH~HM* 

- (m +l) - I m bk -1 -1 
l 0 - JII +1 ) • /30/const = a =(- 1) .b . ( n -- ) . ( 8 = Cl- l 

k =2 ak 

- 1 30' /a i +l . B i - }' i +l .a i . Bj +l = const • i = 1, "" m • 

H, Ha KOHe ~ , B AOB e pweH~ e AOKa3a TenbCTBa Teo peM~ 3 nOKameM orpa 
H~4eHHOCT b 4neHOB no cnenoa are n s a ocr esi laj I ~ 181 I / 25/ , 4 TO 
6YAe T 03Ha4a Tb ¢a K T ~4eC K~ orpaH~4eHHOCT b nocneAoBa Ten bHocT ei:1 V 
~ W / 26/ n p~ KOHe4 H ~X 3Ha4eH~H X la j l ~ Ibil ~cxOAHO i:1 MaTp~Q ~ . 
HTa K, cn pa BeAn~Ba cneAy~~aH Te o peMa . 

Te o pe Ma 4 . AnH nocnenoaa r en s a ocr e si t ai 1/: 1 l-1 f8 i 1~= 1 /1 5/ 
~ M e~T Me CTO cneAy~~~e orpaH~4e H ~H : 

- 1 m ak Bi l 
( 1 + m • max I Y. I ) < max I8. I <: max II I b I . max I ':"'--- 1 

1 - i I - j k '" i +1 k j Bm1 
31 

1 ' s. I a k B . 
( 1+In . max I Y. I )- < max j a.1 < rnax ( !-' _I 1. 11 1 --I ).m a xl ~..:n-1 

i I - i J - i b 1 bk B 1
k = 2 m 

rlo Ka3a Te nb CTBO . Ha 4 He M C r cro , 4TO CHOBa OTMeT~ M B I = B 1m ;, 0m 
B c ~ny C~MMeT p~~ A- I .~3 / 27/ ~ / 26/ cneAy e T , 4TO n epB~ iIl ~ nocneA
H~ 11 c r ontiuu 06 pa THo '::; MaTp~~b l B '" A-I ~Me~ T B~A 

- 1 , j +1 . i &.k
B11 = const . hi . ( - 1) ' . II - -. (3. • 

k = 2 b Ik 

m a k / 32/ 
const. b~l • (_ Om+ l . II -- . a. •B i m '" 

k = 1+1 b k I 

a Ta K>t<e 

m bk .
Const = b · ( _ 1 )m + l Il a ' ( B m 1 ;: n1m ) • /3 2' 1 

t "' 2 k 

nOACTa Bl-1 B / 32' / B /3 2/, a Ta K>t<e au pa aas 81 ~ aj -re pe a l-1 Dim Bi 1 
~ Boc n on b 30BaBW~C b CBOi:1CTBOM MOAynR n po~ 3BeAeH~ fl, non y4 a e M O~C H 

Kl-1 c Be pxy B /3 1/ . AnR o~e H OK CH~ 3Y nOKa >t<e M. 4TO c npaB eAn ~Ba 

cn eAy ~~aR ne MMa . 

n e ~\Ma 4. ,[\nH 4Jle HOB no c n e n o a a ren bHOCTe i:1 I Clj I H I 8 i l , on pe 
AeneH H ~X B~ pa~e H~ RM~ /2 5/, c npaoeAn~B W n p CACT aB JlCH ~A 

* rJop;poolI lJle D hJKJ l a/~K I I I l l' lI P II Il OI V I 'I·C H . 
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i	 i =l,2, ... ,m,a = a 1 = 1, Y =0,
+	 =1 - I Yk ak-l ' o = a 2 1a i	 1 k =l 

/33/ 
m	 j = m , •••• 1. 

B - = 1 - I .y + + 1 , 8m+l",Bm =8m-1 =1, ym+ 1= O , 
j 1 k 18 k 

k =l 

AOKa3aTenbCTBO 3TOA neM M ~ eCTec TBeHH~M 06pa30M cneAyeT ~3
 
/25/. Ha caMOM Aene, 3an~weM peKypcMM An~ la i I~ l~j I B B~Ae
 

m
i 

8 - 8 - I. Yk B k ' 
Ykak-l' j _ 1 m = a i +1 - a 1 I	 . k =.l 

k =l 

rAe B~nonHMnM CYMMMpOBaHMe B /25/ . nocne 4ero, Y4~T~BaA yKa3aH

H~e B~we rpaHM4H~e ycno~MA, nony4aeM /33/. JleMMa AOKa3aHa.
 
~c non b 3Y~ pe3ynbTaT 3 TOA neMM~, n erKO nonY4aeM HM~H~~ rpaHb
 
B HepaBeHCTBax /31/, Bocnonb30BaBWMCb CBoAcTBOM MOAyn~ CYM H ~
 

j	 i 

1 = I a i + 1 + k~ 1 Yk a k - 1 I ~ \a i +1 I + k~ 1 \ 'Yk I . I a k - 1 I < 

::: max \ a i + 1 I + max \ Y i I . max ( i . 1a j I ) :; 
I J I 

< max Ia j \ • ( 1 + m • max I Y i I ) . 
I 

-) 

OTKYAa nonyvaer- , 4TO max !ail ~ ( 1 + m . max I Y i l ) . AHar;or~4HO AOKa
1	 I 

auaae r c a H Io1 ll<HA~ Ol.\eHKa HnA l Bi I . lo1TaK, cnpaB eAnlo1BOCTb HepaBeHcTB 
/31/ YCTaHoBneHa. Ec n lo1 y4 ecTb, 4TO Bce BenIo14~Hbl, BXOA~~Me B on
peAeneH~e rpaH~1.\ /31/, He 3aB~CA T OT a j ~ 8 i M KOHe4Hbl, TO 
TeM caMb'M orpaH~4eHHOCTb nocnCAoBaTenbHOCTeA la i \ M 18 i I yc r a> 
HOBneHa ~ TeopeMa 4 AOKa3aHa. BMeC Te C TeM M~ ~aKTM4eCKM 3a
KOH4MnM TaKll<e AOKa3aTenbcTBo T eop eM~ 3. np~ paC4eTax Ha 3BM 
cnenve r ocyU\eCTBn~Tb xour oone aa cnoc 060M nepeMHo~eHM~ Vi . Wi 
C I.\enb~ coxpaHeHMA MaKcMManbHo ~ T04HOCT~ np~ orpaHM4eHHoA pa3
PAAHOA ceTKe AaHHoA 3BM. 3TO cBA3aHo, KaK B~AMM, C n(.) npo~3

k 

B eAeHMAM~ . OAHaKo B AanbHeAw eM 6YAeT Aa Ha npocTaA np0l.\eAypa 
B~4McneH~A Ha 3BM A- 1, C Y4eToM TeopeM~ 3 M cB060AHa~ OT yKa
3aHH~X orpaH~4eH~A. lo1TaK, M~ MM eeM Tenepb Bce He06xOAMMoe, 
4T06bl 3aBepWIo1Tb AOKa3aTellbCTBO r eooeau 1. i'leAcTB~TenbHo. nyc r s 
sapauee M3BeCTHbi nepBblA D i 1 M r;OCneAHMA Dim cTon61.\bI A -1 = D • 
Torne no /32 1/ MOH<HO Bbt4~CnMTb const , 3aTeM. Y4MTbI8a~, 4TO 
const e O AM Heoc06eHHoA Ha Tpl-I l.\ bl A. 1-13 /32/ HaxOAl~M laj I ~ l~i I 
uepea D M B .Tiocn e 4e ro, Bocnonb30BaBWI-ICb 3TMMI-I tail ~ 18il, 

i 1 im 
MOlKeH no /26/ HaATl-ltV, r ~ Iw . I.Ec m1, HaKOHel.\. no ~'3BeCTHbIM r eneps 

I 1 

12 

2a
am 1-1 a m-l,a TaKH<e 81,13 2 HaATI-I am +l =am-~!!lb--a m-l ' 

a2 m- 1 m 
13 0 =8 1 - b ~ f1z , TO nOnY41-1~\ A- 1 

= B no /27/ . CneAoBaTenbHo, Mbl 
1 ~ - 1 

noxaaana , 4TO mo60A 3neMeHT Dij 06paTHoA M3TPI-I l.\ bl 13 = A Mo~ eT 

b blTb Bblpa H< e H -repea nepBblA 1-1 nocneAHMA c r orifi uu Bi 1 101 B im M ;HP~

I.\bl B . eCIlI-1 OH I-1 1-13BeCTHbl. Ecria ~ e OH~ He ~3B eCTHbl. TO nOIlY4~n~ 

MeTOA / 26/, /27/, /33/. IYi I S; 1 YCToA4~Boro BbI4~CIl eH~ ~ A- 1 • 

n pM 3TOM cneAyeT nOM HI-ITb , 4TO np~ B~4~cneH~~ npo~3BeA eH~A 
I b I a 

I n ~ I ~ I n ---.!'- I B / 26/ Ha 3811 MoryT 6blTb Hen p ~H T H oC T ~ / no 
k =2 a k k =2 bk 

Tep A T04HOCT ~ / ~3-3a KOHe4HOCT ~ pa3pHAHoA ceTK~ 3BM ~ KOHKpeT
ak bk

Horo BI-IAa l -b- -l 101 1---1 . 3Toro nerKO MOll<HO ~36 ell<aTb . 3a60THCb , 
k a k 

KaK OTMe4an lo1 B~w e, 0 n pa Blo1 n bHOH n epeHHo~eHIo1M npO~3BeAeH~A 
i b j a 
n a k- . n -;:: k . Ilpoure H<e ac ero aocnone aoaa r ec a Go ne e n pOC T ~M M 

k = 2 k k = 2 Uk 

peKYPCMHMM, cn eA Y~U\~MM ~ 3 /26/ . Ho 06 3TOM B cn eA y ~U\eA pa60Te. 
nOIlY4eHH~A MeTOA YC ToA 4 ~B , KaK B M A ~M , npM yc noau a x m~x Iv j I s 1 • 

3.	 CBOI1CTBA MATP~l.\bl, 05PATHO~ f{ HEOC05EHH0t1
 
HEC~ ~IN ETPl14H0t1 TPEXtlI1ArOHAJlbH0V1
 

B HaCTOA~ eM pa3Aene M~ pacnpOCTpaH~M 06Hapy*eHH~e B~we CBoAcT
8a C~MMeTp~4eCKHX MaTpMI.\ Ha 06~~A cnY4a~. ~TaK , nycTb 3aAaHa 
C~CT eMa n~HeAH~X ypaBHeHMA 

ql ' 2 

C· X=Y, C = 

P2 q2 

Ps 
- - -

'3 

qs 
- -

r 
4 

/34/ 

PIIl  1 q m - t r 
m 

Pili CI III 

111 I	 1111 I 1 I IIIIn e q I I I , P I l ;.l • r I i ' :': - n () 1 ) ~ (~H C I1Y4,lC, pn 3 n~ ll H ble 

nocnenoaa r c m.uo. I I I I) lI ll t 'l tl l>lX II I I IV I II I {ll'i', ( IIll t l t : J ' " III~ X llMccn . 

Jle MMa 5. I ( lilt C / \ '1/ I ll" II I ~·H' l l i l. lI l I I. ' ,. 1" ~M ' · I p I1'1 l :C K ,i R ' pe x 
A~arOHanb H a l1 ~' oI I Jl IIiI" • " I II I "IIIt~~ 1 1t C.I I It VI II I IJ II · I~I · It I "H I ' , , Ha 
rter xo Mome T UI,I I t , , 'tHIII ' I p l ' " "'01 11, , · 1 1I 1 1· \ l)lI l h ~ 1 III".., I ltl.lnh t10r n pe oG-I 

pa30B a HMA 

* J1 eMHa IIPIIlIOHII r, II , I II H I -In II I I JII I O 'I I, 1 II ' l.IhHt " IIIUI . 
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- - -

( b1 a 2 1 cP 1 

A = D . C = 

a2 b2 

am  1bm  1 am 

am bm 

a 3 

D= 
0 

cP2 0 
, 
. 
..... 

cPm 

I /351 

rAe 
_ m 

- m
Ib l = cP i Qj l j = 1 In i +1 = a,i ri+l li=1' 

/36/
f k r1 --!.=l. r 1. I cP j n -I. cP 1 =P - 1 m+ 1 = 

k =l Pk 1 

AOKa3aTenbcTBo neMM ~ 5 He B~3~BaeT 3aTPYAHeHI1!:1 . OHO CBA3aHO 
C $OpManbHo!:1 nOAcTaHoBKo!:1 136/ B 135/ 11 npoBepKoH paBeHCTBa 
D- 1 • A= C.Mbl He 6YAeM 3H1M 3AeCb 3aHI1MaTbCR. CnpaBeAnl1Ba 

TeopeMa 5. AnA 3neMeHTOB MaTpl1~bl D = C- 1
• 06paTHo!:1 K He oc o 


6eHHo!:1 HeCI-1MMeTpI-14eCKO~ TpexAl-1arOHanbHo!:1 MaTpl-1~ e C /34/ C OT

nI-14H~MI-1 OT HynR 3neMeHTaMI-1, cnpaBeAn~BO npeACTaBneHl-1e
 

Vi • (Wj • cPj ) • i $ j • 
/37/

B 1j = const . { 
«: (Vi' OJ)' j ~ i • 

rne 

. - 1 j qk
VI =(_1)i+ l Q . • n --. a · i =1.2 ..... m .
 

1 k =2 rk l'
 

/38 
PkW =(_1)j+1 

j '-
j=m.U1-1 . . .. . 1.n - -·13·j k =2 Qk . J 

j- - -- - a j + 1= 1- 1. Yk ak-1' i=1 ..... U1. 
ai+l"'ClI-Yj .aj -1 } k =1 

<=> _ m _ 1391{ ,R i-I = 1 - 1. . Yk + 1 • 13 k + l' j = m ..... 1 , ~-1= ~ - Yl+1' 8j +1 . k = 1 

ao =a1 = ii 2 = 1 I3 + 1= 13 m = I3 m - 1 = 1 : Y1 =Ym+1"'O;m 

14 

- - -1 - -1) _ Pk r k k rf. 
const =(a + = 8 • m 1 0 Yk - q - q- ' cP k =/1 ~-. k = 1.2. . .. .rn , 1401 

k-l k 1.=2 r. 
npl1 3TOM 

const . ( 81 ai-t1 - Yi+1 • a ·l3 i + 1 ) = 1 • i = 1, .t., m • i 1411 

AOKa3aTenbcT Bo Teope M ~ 5 OCHOBaHO Ha I1CnOnb30BaHl1l1 nony4eH
HblX asuue peayn s r aros AnR CI-1MMeTpI-14ecKo!:1 MaTp l-1~bl A II I, a r axxe 
neMMe 5. nOTOMY M~ He 9YAeM 3Ae Cb nOAP06HO Ha HeM OCTaHaBnl-1
Ba TbCR. OTMe TI-1M TonbKO, 4TO 1-13 TeopeM ~ 5 eCTeCTBeHHO cneAY ~ T 
pe3ynbTaTbi npeAblAYllIl-1X r eopea . 

CneACTBl-1e 1-13 TeopeH ~ ~. HeTPYAHo BI-1AeTb, 4TO MHOml-1Tenl-1
 
(W "Cf>.) 1-1 ( \' .• Cf> .)B/37 MomHO npeACTa BHTb B BI-1Ae
1 .1 J I 

.. - .i+ 1 _ j q
1V j =a,j • Vj =( - 1 ) • q j n -La . 

k=2 P k I 

' + 1 r  41W.= W·.Cf> . = ( -l)'J I J n ~.8. j ::;;; 1, •••• m , 
k = 2 qk I 

3AKJl104EHl1E 

OCHOBHo!:1 ~enb~ HacToRllIe!:1 pa6oT~. KaK y~e OTMe4anl1 B~we, 6~no 
AOKa3aTenbcTBo pRAa TeopeM, Ha OCHOBe KOTOP~ X oKa3anocb B03Mom
H~M BCKP~Tb H O B~e c Bo !:1 c TBa MaTpl-1~~ 10nepaTopoB/, 06paTH~X K He
oc06eHHbiM TpeXAl-1arOHanbHblM . KpoMe roro , Mbl HaMeTl-1n H OCHOBHble 
Ha n pa Bne HI1R 11 pa3pa60TanH TeXHI14eCKI1!:1 anna paT o6061l1eHl1R nony
4eHH~X pe3ynbTaToB . CneAY ~llIaR CTaTbR B 3T0!:1 cepl1 l-1 6YAe T nOCBR
llIeH a B~BOAY npocT~x ,/6e3 pe KYPCl1 8 HOr O AeneHI1R I $opMyn AnR B~
4l1CneHHfI A-1 Ha 38M, a TaKme peWeHI1~ CI1CTeM ypaBHeHI1!:1 A . X = Y 
C T peXAl1arOHanbH ~ MI-1 Heoco6eHH~MI1 MaTpl1~aMI1 . 

ABTOP I1CK peHHe npl13HaTeneH 4ne HY- Ko ppe c nOHAe HTY AH CCCP 
n p o~c c copy H.H . rooOPYHY, a TaKme npo$eccoPY E.n. mI1A KOBY 11 npo
¢lee C' ) IlY 1-1 . 11. C~lIlI-1H Y aa 'l on p4CCK I-1H I1 HTepeC K I1 CCneAyeMo !:1 n po6ne 
Me 11 rll l}h l ,1I 11011 ' 'oIM ' '4 01IH1Jl . 

11111 r 1'/\ IVI' /\ 

1. 6y Xf ll 1'1' I ' I. , I " . 'II. HIli II"" I 1\ 1'111/'1 I I HIlI , 1'1/ 3 . . I 3 . I,I · 
01-11111 . I'll 1, /,11 1., /1)1,".1 . 1' 1/ 1 

I2 . EMI Jl Io IIII . II I·" I /\ 11 11 111 1. I'l l ,,'f IIVIIII /I , I' J/l . 
3. Emt' l y,' lll lIl " ', 1\ lilli' , I II II I I . 1)111,, 111, 1') 11 .1. 
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