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I. BBe8eH~e 

B pa60TaxlI,2InoxyqeHN HeKoTopNe H3 pe3Y~TaToB, XapaK TepH3YD
~ CTpyKTypH~e oco6eHHocTH orrepaTopoB,06paTH~ K Heoco6eHHHM Tpex

~arOHanbHHM.KaK B cnyqae OTn~ OT HYnH rnaB~ MHHOpOB,TaK H 6e3 

3Toro orpaHHQeHKH. flocnenKee HBnHeTCH B~HM 0 6CTOHTenbCTBOM, He 

n03BOnHBmKM paHee rrO CTpo~Tb e~~A rro~xo~ K pelleHK~ CKCTeM ypaBHeHKA 

yKa3aH~ THnOB. Oro rrpHB~O K Heo6XO~KMOCTH~3pa60TKH p83nH~~ 

saPKaHTOB yeTO~OB nporoHKH 3/. B pa60T8X/4, 5 , a Ta~e B pa60Tax 

~KX aBTopoB. CCHnKK Ha KO TopNe HMe~TCH B/ 1,2, 4.5/, 6HnH npe~npH
HRTN rrOnHTKK nocTpoeHKH TaKoro e~KHoro no~o~a. OnKaKO, HaCKGnhKO 

3TO K3BeC THO aBTopy , Ha~TH e~~ MeTO~ pelleHHH CKCTeM T8 KKX ypaBHe

HK~,O~H8KOBO 3~KTHBH~~ B 060HX yKB3aH~ BNIDe CHTYauHRX ?OKa He 

y~aBanocb. He HBnHeTCH KCKnv~eHKeMB 3TOM cn~ae H p860T8/~ , pe3ynb

TaTN 	KOTOpoR MorYT 6NTb non~eHN H3 / 57. 
WTaK, pe~b,o~eB~HO, H~eT 0 pemeHKH CHCTeM nHHeAH~ anre6paK~ecKHt 

ypaBHeHKA 

c· x y (1. I) 

r~e x , Y f H - In -MepHoe*) eBKnH~OBO npocTpBHCTBO, KOTopoe, He 
m 

H8pymaR 06~OCTH p8CC~eHKA,6y~eM CqwTBTb ~eACTBKTenbHNM; onepa-

TOp (WaTpKUa c ) Heoco6eHHNA H HMeeT BH~ 

(1. 2)q1 r 2 


1"2 '1 2 
 c 3 

P 3 q 3 r 4c 

Pm -1 	 '1m- 1 
Cm 


Pm qm 


*) Boo6~e rOBOpH, pe3ynbTaT nerKO pacnpoCTpaHHTb K HB cny4a~, KorAa 
x . Y E e2. - cerrapa6eJTbHOe rHJlb6epTOBo npocTpaHCTBO. Tor~a 

00,11, c Cne,II,YeT nOHHMaTb M8TpKLJY HerrpepliBH1>IX JIlffie~HIiX onepaTopoB 
[qi, rj , P j J 

',; ~ v,. '~t.:lr; I 


. t !. ~.\ :~ .\OU3Ud \ 

- ·r-~·L~ 



{ ( Ill{lm
p)J,e q i i = l ' r j ' P j J j = 2 - rrOCJle)J,OB8TeJIbHOCTW"MCeJI )J,JIfI CJly

q8eB TpeX)J,YI8f'OHaJIbHNX M8TPHO ; KB~THMX M8TpYlU ~R CJIJ~8f{ JIeHTOq 

HO[1 CTpyKTyphi C (rrpH 3TOM Bce M8TpHllbl r l - KID!CHe TpeyrOJlbffble , 

P i -BepXHeTpeYf'OJIbKhle . a g i - KB~aTHl>Ie (B 06meM c JIyqae pa3HNX 

p83MepHocTen, qTO BJIeqeT 38 c0 6o~ rrpRMoyrOJI bHOCTb 6JI OKOB-MaTpHU 

[r j ' P j J Ii HX cooTBeTcT BYJOrI(H e p aaMepHocTH. ITepeHeceHHe OCHOBH.biX 

pe3 YJIbT8TO/
1•2/ Ha orrep 8 T o p hi (1.2) YK83aHHOt! o61l\eR c TpYK'ryphi flB-

JIReTCR He COBc eM npoCTo R 38,I\acre i1 . OMlaKO 3Ta 3 8,!l,aQ8 C r.OI.lOmbiO 

"M8TO)l,8 aHaJIOf'!>!~" MOllteT Cl hlTb 3H8C!1>!TeJIbHO 06JIe r ' I eH8, eCJI!>! BOCrrOJIb30

Ba T bCR CJIe~m1l\KMM pe3YJIbTaTaMH. 

2. 	 OCHoBHhle CBo[1cTBa M8TPliU , 06p8THhiX K C (1. 2), c O Tn~ 

OT HYJIR f'JI8BH hIMYI M11HOpaMM 

B/4, JI 6h1JI8 )J,OK83aHa CJIeAY~1l\8R Te o peM8: BerrYi c -Heoc 06eHH8H 

XB83Y1Tpe x )J,Ha f'OH8JIbH8H M8Tp Ht m THna (1. 2) C OTJIYl4HhlMH OT Hy nR rn8B

HhlMlI MHHOP aMH , TO 
- 1 

:-JJl eMeH'I'bI-6JIOKK Bi j 06P8 THoi;\ MB Tplol tlbl C ~ B MOryT 6b1Tb rrpe)J,

CT8BJI eHb1 B BYI)J,e 

_w- 1 (,.)-l· · _ -1 " 
f3 nun- m' B i _ 1 i - 1 j , _ 1 ....C 1. Biii 

· ll 1 -m I m " .. f ~ , (2.1)I 

B _	 ~ j ~ i ,jj 1 Bi j tl j ' BH j = C j ' [l l j i ~ j ; 

3)J,eCb M8TpMUhI Wi C. 
1 

YI fl i HMelOT BM)J, 

-1 - 1 

C i+ 1 ~ Wi (- r 1+ 1 ) , l3 i'1 =I - Pi + 1 l w l , :L=1,2, ... ,m-1, 
 (2.2) 
W i =g j t P i ,c ' i= 1 I 2 , 3 I • • , m i • 

f')J,e q l • Pi r J - 3JIeMeHTbl Yl e XO)l,Ho !1 M8TpHUbl C (1. 2), B C 1 ~O 

P1 = E - e~HHH 4H8H M8TpYlII8. BblrrOJIHHB rrO eJIe)J,OBaTeJIbHYJO CBepTKY Bblp8

JIIeHHI1 (2 . T), nO.llyq8eM )J,JIfI 3JIeMeHTOB-6JIO KOB I3=C-
1 

(2 .3)
B.. n llk i ;. j , 
II k = j + 1 

Bi j 	 tl{ i. ;: j c k ' B j j 

k = I + 1 
I1T8K, 1'13 (2. 1) . HJlH , crTO TO lKS CaliIOS (2.3). CJIS.nyST, tITO AlIff B Il'IHCJIS

HIH ! 06P8THO-A MaTplUIhl C - 1 Heo6xo,lJ,HMO III )J,OCT8 T 0"4HO 3H8Tb Bce ,lJ,Ha rO

HaJIbHhl8 6 JI0 K11 f B . i } , a 't'a Kllle rrOClIe)J,OBaT8JlbHOCTH M8TpllL\ [fl.. J YI 
~ . 1 ) 	 1

{C } • npH 3TOM CY1l\eCTBOBfiet..0 ~ J , T .e. Heocot'5eHffiIX M8 TpKUj 

{uO 1, eCTb rrpHMoe cne)J,CTBYle 4, 0/ O~AH~ OT HyJIfI Bcex PJI8BHbIX
i 

(t'5nOqHblX) MMHOPOB C • ITpe)J,cT8BJ1eHHe o6ps rno tl M8TpHL\h1 C-1 B llYl)l,e 

(2.3) 3KBYlllaJIeHTHO, ocreBYI)J,HO, rrpe)J,cT8BneHYI~ 

2 

w.·v. i ~ j 
Bi j = 

1 J (2.4)
{ Zi'Qj i ::: j 

ecnH npe)J,rrOJIO~YlTb Heoco6eHHOCTb M8TpYlil {r l HPj} , 8 T8KJ11e 0603Ha

"MTb mm 

V .= n Il = B . 1l _1 ... 13 +1 ' w . ~J:l . ( n fl k )-l (2. S) 
J k= j + 1 k m m J ]. I I k = j.+ 1 . 


m m 
, - n 	 - n-1 z .- c k. - c. i·c. 2" ' c Q = ( c ) ·R 
1 k =i+ 1 s.," l + m J k = ):f1]- JJ 

ITpOYl3Be)J,eHHe I I (.) = E - e)J,H HlICIHO>l M8TpHL\e, eCJIH p ~ g . ECJIH
".p T 	 T 

C (1.2) CHMMeTpYlCIH8, T,e. P 2=r 2 ,TOf')J,8,COf'JIaCHO (2.2), Bi=c i 

T 
 TZ i =V i • Q .=w ,f')J,e T -3HaK Tp8HCrrOHYIpOBaHYlH. B 3TOM cJIyqae, 

corn8cHo/4/, JMe~M 

Iw. v. i ? j 

B
 1 J (2.6)

1 j 
T T v I'I i ~ J 
l.. J 1 

CJIe)J,OB8TeJIbHO, IIpe)J,cT8BJ1eHYIe (2.3) HBJIHeTCH HaH60JIee 061l\~ , nOCKOJIbKY 
OHO crrp8Be)J,JIYlBO )J,JIR nro6otl HecYlI~eTpYlqHO~ Heoc06eHHo~ KB83I1Tpex)J,~a f'o

HaJIbHO~ M8TpHIIhI C (1. 2), Y KOTOpO~ OTJIYltIHbl OT HyJIH Bce f'JIaBHb1e MI1HO

phi. ITpe)J,cTaBneHHe (2.4) eCTb q8CTHbl!1 CJIyq8~ (2.3) )J,JIH CJIyqaR Heoco

6eHHbIX M8TpHL\ 1P l ' r i } . Ilpe)J,cT8BJIeHHe lKe (2.6) eCTb qaCTHbli1 cJIyqal1 

npe)J,cT8BJ1eHYlH (2 . 4) )J,JIfI Cv,MMeTpHqeCKO~ C (1.2). MT8K, BOCrrOJIb30B8B

IlJ}\Cb 06!l\YlM BYI)J,OM np'e)J,cT8BJIeHH~ (2.3), (2.4) YI (2.6), MOlKHO nOrJblTaTbCfI 

o606ll\Y1 Tb pe3YJIbTaT/1,2/ H8 061l\H~ B~ onepaTopa C (I.2). ITPH 3TOM 
-1 


np06JIeMH yCTO~crHBOf'O Bbl4HCJIeHHH C =B, OqeBYI)l,HO,CBR38Hb1 6Y)J,YT C 


Tpe6oB8HIIHMYI IIJ\ iI =~ II IIcili ~ 1. O)l,H8KO Mhl He 6Y,TJ,eM 3)J,eCb BblnH

CblB8Tb HBHh1~ BII)J, C C y qeTOM YX838HHblX npe)J,CT8BJ1eHII~. a Ta/ie ;re60

BaHH~ He OTJIllqHH 0'1' HyJIH r'JI8BHhIX 6JIOX-MHHOPOB no aH8JIOf'HH C I , 2 , 
MH nOCT8BHJIII B 3TO~ pa60Te 38)J,8qy JIHrnb H8MeTHTb CTpaTef'v,~nOCKOJIbKY 

-1
C • PerneHH~ 38)J,8qH B HBHOM BH)J,e 6Y)J,eT rrOCBHll\eH8 O)J,Ha H3rrOJIyqeHYIR 

ny6nYlK8llYl~. Cetlqac ~e c~pMyJIHpyeM JI llmb O)J,IIH H8 CaMOCTOH-CJI e,ll.ylOlI.\Ylx 

TeJIbHbIX pe3ynbT8ToB )J,JIH rrHTH)J,H8f'OHaJIbHb1X M8T pH TI . 


Teopelo18. BcmmH KBa3HTpeX)J,Haf'OH8JlbHaR M8TPIIlJ8 ,; (I. 2) . Y KOTOPOtl 


MaTpHlJ,bl Iq.~ l ~ ~ 1 ,8 TaKJlle {r j 1~ ! YI !I i } ]: 2 KM@T p83Mep


HOCTH 2 x ...:, C nOM01l\blO OPTOf'Oh8JIbHo'ro rrpeo t'5pa30BffiiHH H 


1, eCJIH j = 2 j-1, f'.I1 e J = 1 ,2, ... , m 

Ril l, ecnH )=2i -1, f'o,e i=1 , 2 • • ... ,m (2.7) 

0, BO Bcex 	)J,pyf'HX c.nyC!8HXt 
:l 



MOllleT 6b1Th CBe,Il,eH8 K "rrOJIOCaToVr" M8TpJ.llJ,e C, 


'ell I C " 
 (2.8)12j ':? ~':::
C rll,e 

e2 1 ! eZ2 r' '-. ~' I '-.. 
'- " 

nOIl,MaTp J.lJJbl C • C , C H C pa3MepHOC TH m x m ffBJIJOOTC.H 	 TpeX-
I L ' 1 2 21 2 2 


,Il,H a rOHaJIbH~. jjePHO H 06paTHoe, T.e. BCHK8..H " noJIOCa.fl"Ma TplUl8 


2 (2.8), y KOTOpoA nO,Il,M8TpHl'(bl C ' e , C21H C pa.3MepHOCTH m " m11 12 22 
.HanRnTC.H TpeX,Il,Har OHaJIh HHMR. C OOMO~h~ opTOrOHaJIhHOrO npe0 6paaoBBHHH 

R (2.7) MOlle T 6 b1T b CBe,Il,eHa K KBa 3HTpeX,qHarOHaJIbHOA MB.TplUle c (1. 2) 
C KBa.n,paTHbIMK MaTp~8.Ml1 1gi~ ' j r j} H IPj } • 

.uOKa3 aTe.~bCTBO TeOpeMhl OCHOBaHO Ha OPOCTOM OepeMHOlleHHH MaTpHQbl oepe-

CTaHOBOK R ( 2. 7) C MaTplrue/1 C ( 1.2) S nop~Ke k'r C R . MIll He 6y

.n,eM Ha 3TO~ T eXHHKe OCTaHa anHBaTb Cfl , a BHllRlliSM OKOnqaTeJIbHblA BK,Il, 

npOH3Be,Il,eHHR 

( (q.J.z (Z Z)12, (qd11 (Zz)J1 

IPZ)72 {~iJ '2 (Z3)'2(P')11 Iq2}11 (Z3) 11 
(PJ)'2 ( Q3)1Z O'V)'2 

~ T 1_ _. ( PJ~' (q!!~1 (7')11
C=R ·C.R.= 	 (2.9)

(P"",)'1 ,'q",.,)" (Z",)" (P",.')" (9""'~2 (2", "2 
(Pm)" (9",) 11 (P,.,)'2 (Qm)'2 

m 
(q~ ) 22 (Zz)n

(Q')ZI (2 z)21 

(pz)zz (Q2hz (ZJ )..:z.t 
( P2 ) 21 ( QZ)21 (Z3) 21 

(p~ ).n (q3)n tz'lJzz(fJ)Z1 (93)21 (Z::r 2.H - I 
(Pm-,h1 (qm-,) ((mJlI (f""')21 (9""')(2 ('''')221 

I (f",)z1 {~.. ~. 	 (p,..)Zl {tf~)21'
" j. / 

m 

r,Il,e 0603HatrnJI\ll (gk )(l,.u -3JIeMeHT, CTO~l1tl Ha nepeCeQeHHI1 ~ -CTPOKH 

J.I 	 }J -cToJI6ua ( ?,}J ~ 1 .2 MaTplfQI:I Clk ' k~ 1 • 2 •...• m • AAaJIOI'K'I.I 
~ 'r 

HO,Il,JI.H (rk )'lf' II (P ) '()J • ECJIIi Tenepb 06paTHO nORy'I.IHTb R'C'R •
k
 

TO rrpHXO,qHM K paBeHCTBY 

~ 'r 


R'C ' R C 	 (2.IO) 

B cJ.lny CBOACTB8 OprOI'OHaJIbHOCTJ.I RTR~RRT=F. . TeOpeMa ,Il,OK838Ha. 

CJle8CTBHe. EcJIl! C ( 1. 2) - MTI1,Il,lIarOHaJIbH8..H MaTplll1a, T. e. [r j } :2 
HJ.IJItHeTpeYI'OJlbHllle M8~'PlllIbl pa3MepHOCTbHl 2x2, a [Pj} - ileptHe-

TpeyrOJIbHble MaTp"UH pa3MepHocTh~ 2x2, TO,COrJIa CkO (2.9), nO.D,M8TpHUN 

4 

C 1 2- HlIJIOieTpeyrOJIbHafl ,IJ,ByX.D,HarOH8Jl b HaR Ii C 2 1-sepxHeTpey rOJIbHaR 

,Il,Byx,IJ,HarOHaJIbHaR. nOCROJIbRy {(r j ) 12=0 l1 (I'j ~ = 0 Jj':2 • Teo

p eMa nOSTOMY n03BOJI.fI8T JIerRO 0 6 061I\1'1Th p e 3 YJIbTaTbl 11,2~ oc06eHHO Ha 

cn~al! TI.flTH.IJ.I'IaJ'OH8.JI bHIDC Ma T p J.lU. IW Topble , KaK 11 TpeX,ll,liarOHaJIbHble, Hrpa

DT BaZHym (B~aneHHYID) POJlh B npHKJI8.D,HOn M8TeMaTIiK8. OTMeTl1M Ta~e, 

'I.ITO Teop eMa 6e3 OC06HX 3aTpY.D.HeHHI! oD o6~aeTc.H Ha MaTpH~ c (1.2) C 

npoH3BORbHOA mHp HHoA JIeHTbl . DpJ.l 3TOM B M8TpHue nepeCTaHOBOK (2 .7) 
BMeCTO e~HI1~ 6y~ CTORTb e,Il,KHK'l.lHNe MaTpHUb/. OCTaHoBHMcfl Teoep b Ha 

Bonpo c ax cTpaTerKl{ pemeHIill. ypaBHeHHA TI1!la (I. I) C yl~eToM Cnel1l'l i)iI1KH 

npe,Il,CTaBJIeHlIA 06paTHoro onepaTopa C 
- 1 

=B B BI1,Il,e (2. 3), (2.4) IVlI1 

(2.6) • 

3 . DporoHKa KaK CJIe.D,CTBHe o6mero npeAcTaBneHHR (2.3) 

B/G/ 6blJlO nOK83 aHO, ~TO pemeHlie CJ.lCTeMhl (1 . 11, eenl1 Bce rnaB

Hue MHHOpU c (1.2) OTJlJ.l~bl 0'1' Hynll. , Mo~eT 6~b 3arrHCaHO B BJ.I.D,e 

Xl = 13il , P1+ 0i i= 1 ,2,.~.,m 

(3. 
P i = Bi ' r'1 _ 1-i Yi • i=2 ,3, ... ,m, F 1=Y l - nO.D,cToJJ6eJ! 

b l=C " (6.+n . . y ) , 1=m , •••• 2 S ~O - MaTpl111a 
1- l 1 ~~ J. 	 m 

I',Il,e MaTpHIlN £c l' B1 J onpe,Il,eJIeHbl B (2.2), a Ta~e .D,}!arOHaJIbHble 6 ':10

KH 06paTHOA M8TpJ.I [ jl>I B i l eCTh (2.1). Dpl1 noJIytIe HJ.IH (3.1) MhI I1CXO,Il,J.I

JII1 H3 o6I11ero npe,IlCTaBJIeHJ.I.H (2.3) 06paTHoro onepaTopa. B pe3ynb TaTe 

~ero Jli)0YlO KOMnOHeHTY (B o6~eM CJlY'lae i. - n Oll,BeRTop KOMOOHeHT peme-

HHfl x ) 3aTIHCblBaJIIi B BHne 
i i m j 

Xi=B i i 2: n f\Yk +.~ n ck · n ·y (3 . 2) 
J ~ 1 k = J+l ) "~+ 1 k=i 1- 1 J J J 

M3 (3.2), OtleBH,Il,HO,CJle.n,yeT (3. 1), eCJII1 0603H8'1.1l!Tb 

i i 	 m j 

F.=L n BkYk 	 H L n Ck B . y;=S. (3.3) 
~ J= l k = J+ l j=i+ l k - .i + l J I 1 

BHJ6ble ,Il,se coce,Il,HHe KO MOOHeHTbl pemeHafl,COrJI8CHO (3. 1), MOllleM 38TIHCaTh 

B BH,Il,e 

(3.4)y. 1=B1 i • F 1 + °1 =B i 1 . Pi+c i+ 1'( bi +1 +B.i +1i+ 1 . Y j +1) , 

Xi+l ~l3 i+l i+ l' (oi+l . F j +Y 1 +1) + &i+ 1 • i = 1.2 , .•. ,m-1 

DO,Il,CTaB~B BMeCTO Bii B nepBOM H3 paBeHCTS (3.4) ero Bupa~eHHe (2.1), 
nOJIY"lseM 

·1 

Xj. ~ Wi·F i+Cl + 1· B1+ 1i+l' 5i+l·I'\ +'::1+ 1Bi+1i+ 1Y l + l +Ci+ l 5' 1+1 

-1 [=u.l . P. + c. B . , ' .~ l ~+ 1 1.+ 11.+1 [5 1.+1 F. +y . 1) + S. 1J 
~ L+ ~+ . 
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Y~ThlBaR BTOpOe paBeHCTBO B (3.4), npe~b~ee BHp~eH~e nepeTIHilleM 

B B~Ae :S:: o:s:
-1 	 :s: :s:: IIp".lhM(.1 1[." nt)lln~c. K .J Ha n pc n p lo1 tnbl V1 C006U1.e Hk'f R 06"b f"A~ "ieHHoro HH c T H Tyl ax i = c i + 1 x i + 1 +ul i Fi • i 4II . m-I •...• 1. x 

m
+ 1=o. (3.5) :x: :c HJ"' I I IU ,'~ II l l nl 'J\~ IJ "II~'; . 

Q) CI:! Yc ld l j(\nJl l'Md C fl C: A YK)utCl R C TO~MOC Tb n OAm1C KH Ha 12 MCC fllJ, C I;I Ha 11 3AilHV1.R OHm."
HTaK, peKyppeHT~e B~eH~fl (3.~) BMeCTe C (3.3) H (2.1). K8K Rer	 ::r' a:I ntHlfi ll t,ul f ll· p ec.t.ilHCi" , no O T A c nb HblM TC '''' ,JT ~yeCKHH KaTerop l1fl"" : 

KO B~AeTb, eCTb H8 ~TO MH08, RaE WOPMY.~ ~eBofi rrporOHKH 3/.npRM8HRH 	
>a O ~ t::{ 

8HallOr~l!HyKl Te:arnKY, llerKO nOJIyllliTb ¢oPMYJlbl npaBot!, a T8KlKe BCTpeLl o Q) HII IIEK C TEI1ATHKA Ue Ha noAnHcKV1 
Ha rOAHOn nporOHOK. Clle~OBaTellbHO, KaK 06~ee pemeHHe (3.1), TaR H pemeHKfl 	 I=: ~ 

C,.) 1 . 3 K c ne p"'M e l-n~n b HaR qlV1 3JH Ca Bhl COKH X 3HeprHH lap. 80 Kon .Ha OCHOBe pa3JI~blX BapI'I8HTOB MOHOTOHHO!1. nporOHKH, Hanp~Mep ~( 3.~) , 	 a:I C,.) 
MoryT 6blTb nOJlYLIeHhl YCTOI1Ll1'IBHM 06pa30M, eCllI'I flBJIfllOTCfl Heoc06eHHbIMH :s:: 2. Teope TH ..... e cK a ~ $H3HKa B bl COKHX 3 HeprHtIi P . 80 Kon .

X 
MaTpl1Uhl rJlaBHbIX MHHOPOB 1wJ (2.2), a TalOKe npH BblnOJlHeHl11'I YCJIOBI'II1 	 3 . 3KcnepHMeHTa.nb Ha~ He~T poHHan 0H3~ K a p. 80 Ko n.:is >< 

Ilcill~ 1 ~ /l ll i ll!cl . O.D.HaKO npe~CTaBJIeHl'I e peweHllf1 (3.1) B OTJII'ILlI'Ie ::c :is 
~ . TeOp e THyeCK8A $H3HK8 HH3K~X 3HeprV1 ~ 8 p . 80 Kon .OT, Hanpl'IMep, (3. ~) ), ~onycKaeT 0606~eHl'Ie J1 Ha cJIy'ml1, KorAa HeKOTopble ~ :x: 

1'13 rnaBHblX MI1HOPOB 06pall1alO'rCIl B HYJlb. arOT pe3YJlbTaT nORY'll1Tb I'ICXO CClo.. 5. M a T e ~a il"Ka p . 80 Kon. 

AR 113 (3.0) BeCbMa 3aTpYAHI'ITeJlbHO, ~~e eCRI'I J13BeCTHbi pS3Y~TaT~I,2/. o CD 
C,.) t::{ 6, RAep~aA cneK T p OC KonH~ ~ paAV10X V1 ~H ~ ~ P. 80 Ko n . 

COXpBHeHl1e ¢OPMhl pemeHKfl ( 3 . 1) B YKa3aHHOn CI'ITya~1'I ~8JIaeT Q) ~ 
7. ~H3~Ka T.R ~en~X HOHOB 	 2 p. 85 Kon . ee BeCbM8 np 7jnOtlTI'ITeJlbHOn I'I nepeJl pa3J1Wn-lblMJ1 B8pl'IaHT8WI HeMOHOTOH	 OcCl:! 

Q) f-4HO~ npOrOHKI'I 3/. 	 8. KpHo re HVl Ka 2 p . 85 Kon .
f-4 >a 

::r::: f-4 9. YCKO PJ.1TCtH1 7 p. 80 Kon .
4. 3aKJIlOtleHlie @ :s: 

10. ABl oMaTH 3 a~~R o6pa6nTK~ 3Kcnep~MeHT~nbH~xB HacTo~el1 CTaTbe Mbl HaMeTIiJlI'I OCHOBHyKl cxeMY 0606111eH~il pe3YJIb bC"') Aa HH~ x p. 80 KOn. 
T8TOB/1,2/ Ha cJlYLIan onepaTopoB 60Jlee o6111en cTpyKTYPbl, a Ta~e \'IX ::c 

1 I. B~~~cn~T enbHaR MaT eM a T~Ka H TeXH~Ka 6 p . 80 Kon .npHMeHeHMR ~Jlil peWeHl1il JlIiHel1HbIX ypaBHeHMti. 	 :::r :s: 
:s:AllTOp HCRPSIDfS rrpM3HaT8JlSH 'UlSHY-KoppScnOH,I(SHTY All CCCP o 12. X~M~ R 	 p . 70 Kon . ~ 

lJ:p cxl!occoPY ronopYHY lI. ll ., a TaKi(S HP~SCCOPY iil1,ll.KOBY E. ll . M llP0!Ji8C t:... 
13. TeXH~K a $H3H~eCKoro 3K c nep~MeH T a 8 P. 80 Kon .o:s:copy t:lf.lillHY :1. 11 . 3a TBOp'leCJ(lll i IHlTSpOC l( Hc~o.il.Y s!.wi i npo6.rreM8 J1 110 ::r::: 
14, ~ccneAoaaH~R TBepA~X Ten ~ ~~AKocTe~ 

~S3Hble 3WI'IS'l aJlllfi . 	 o:S:: ::r::: 
RAepH~M~ Me TOAaM~ 	 p. 70 KOIl. 

8-~ 15. 3Kc nep ~MeHTan b HaR $H3~Ka AAepH~X peaK~~~JImepaTypa 	 CI:! :s: 
np~ H~3KHX 3 Hepr~HX 	 1 p. 50 Kon.Mt::{

1. EMeJlbRHeHKo r. A. 0l1I1I1, PII-8:.)-304, JJ..y 6H8. 198 .. . 	 :s: Q) 16. .Q03J.1""eTpHR .., ¢l H 3 Io1K a 3 allt lo1 T bI 	 p . go I(rjn .:x: ~ 
CI:!\O 17 . Teop'1.A KOHA e HC lo1 po e aH Ho ro CO C TORH&.1 H 6 r. Bo "un,2. EMeJlbRHeHKo f.A. OMBH, P11-85-488, JJ..y6Ha, 198~. t:... O 
0.- 18. ~cnonb30 8 aHlo1 e pe 3 yn bT aTo B ~ M(! l 0 ,l1 0 0 

o :>:S:: $YHAaMeH T a nbHblX $lo'1 3 H ~e C KH )c' ~ c. c n l"{\u 8.1ft "li1 ') p . 3) I<on .3. CaM8PCKHA A.A. , HIiKOJIaeB E.C. MeToAbi peweHJ1R CeTOtlHbIX ypaBHelllin. 

~3-
B CMCM< HblX o5na c TFI x HaY K>1 101 'T t" X t"i I.,K U 

M., HaYKa, 1978. 
19 . f, 1A~'13~1Ka 	 1 p. 2 1"1 t(on .4. 	EMeJlbilHeHKo f.A. OMBH, PIT-693, JJ..y6H8, 1973. :s:: CI:! 

:x: ::.:=~. EmE'l yanon ko G.A. On melhods o f c a l c u l a t i on wi l h spil rse matrices. 
n l )An ~ c. Kd Mo~e r 6b1Tb o¢ o pMn e Ha c flJOfio r o Mc ( n~ ll "I ' ~K)'U1e l f J rOfH ,CI:! :s:: 

Pr c pr int J I NR . EII-8 3- 7 1. Oub na . 19 8 ] . 	 ::; ~ np IH . l" M itt,rlpaCrJ M 04>op Mfle~-H1R no ,qnl1ctuot CD('/h' (;, l nhp' -I I.I.\ .n IJ( ~ l !6 ~ _ \" . " I· tl" l K"n-16. Ri z v i S . J\.II . In ve rse s o f. Cj u a sit r id i a q ona l mal r l c e s . 	 :s::\O OTI\,' n 0""1101 I ~I . lJlr,<!cy : 101 000 Moc "e~ , rnaono4T,'''01 . tl lM 79.:x: ~ "Li n ear Alc;cbra a nd Appl." .56. p.I77-184. 1"84 . rol=: 
PyJ\OIUICh IlOCTYJTIl.Jla B .13.naT8JlhCKldM OT)J:8J1 
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B 06DeAHHeHHOM HHCTHTyTe RAepH~X HCCneAOBaHHH Ha4an 
B~XOAHTb c6opHHK "KpamKue coo6U+eHUR OH.HH". B HeM 
6YAYT nOMe~aTbCR CTaTbH, COAep~a~He OpHrHHanbH~e Hay4H~e, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAH~e peaynbTaT~, 
Tpe6yiO~He cpo4HOH ny6nHKa4HH, 6YAY4H 4aCTbiO 11 Coo6~eHHH 
0H.IH1 11

, CTaTbH, BOWeAWHe B c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHR OH~H, cTaTyc o~H4Ha!lbH~x ny6nHKa4HH, 

C6opHHK 11KpaTKHe coo6~eHHR OH~H 11 6yAeT B~XOAHTb 
pery!lRPHO. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and ato~ic nuclei. 
Theoretical physics. 
Exper imental t echni ques and me thods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

EMeJibHHeHKO r.A. PII-85-489 
0 CBOHCTBaX CHCTeM JIHHe.HHbiX ypaBHeHHH C HeOC06eHHbiMH Tpex
,lJ.Haf'OHaJibHbiMH JieHTO'-IHblMH H KBa3HTpeX,ll.Haf'OHaJibHbiMH MaTpHu;aMH, 
0 CTpaTef'HH pemeHHH CHCTeM ypaBHeHHH 

B HaCTOH~eH CTaTbe, TpeTbeH H3 pa60T 3TOH cepHli, HaMetie
I:Ibl OCHOBHbie HarrpaBJieHHH o6o6~eHHH pe3yJibTaTOB /l,2/, a TaKJKe 
rrpHBO,ll.HTCH C6~aH CTpaTef'HH pelneHHH CHCTeM ypaBHeHHH C MaTpH
u;aMH yKa3aHHbiX THIIOB, 

Pa6oT·a BbiiiOJI.HeHa B na6opaTOPHH BbltiHCJI.HTeJibHOH TeXHHKH 
H aBTOMaTH3aiJ;HH 0HJUf 

Coo6~eHHe 06beAHHeHHOf'O HHCTHTyTa HAep~X HccneAOBaHHA, ~y6Ha 1985 

llepeBo,lJ. O.C.BHHorpa,!J.oBoi1 

Emelyanenko G.A. PII-85-489 
On the Properties of Systems of Linear Equations with 
Non-Singular Tridiagonal, Band and Quasitridiagonal Matrices. 
On the Strategy of the Solution of Systems of Equations 

In the present article, the third from these series, we 
show the main directions of the generalization of resultl1·2' 

and also the ~rhole strategy of the solution of the sys
tems of equations with matrices of indicated types. 

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

Conmunication of the Joint Institute for Nuclear Research. Dubna 1985 


