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@ 06t.emmeRIIIIIA KHCTHTY'T JllAeplD4 ttCc.ne.aOliamdi Jbr6u•• 985 

BBE/.lEHHE 

n 011 :.1 HO"'U1a flb H O- HeJ1 l-1 He~ Hbl e anre6pal-1 l.4eCKHe ypaBHeHl-1 ~ I nl lfJ.Y 1 nplot 

HaAne*a T K11accy ee C bMa B~~~X HC~~ MeHHWX ypaB HeH~M MaTCMa~Mye
e K O'; ¢11 3I-1 KI1 . MHo n1 e 3<lAa ....", !ll113I-1Ki1 Allpa, KOI-iAeHCHp o aaHubl x cp e A 

1-1 3~eMeHTapH~X ~ a C T l-1 ~ 6 npl-1H4~ n e / l-1 fll1 npi16nH*eHHo l MorYT ~Tb 

CB eAeHbI l< p e WC HHIC) I' HAY. n oc~e p a GoT r allya 11 A6enft 11930 r . I , 
KorAa 00110 A OK c3 3 8HO , !.l TO p e We Hl1 e "P OH3BOfl bHor o nHAY Bblure I, C T C 

neH I-1 Hel1b 3 H npeA C Tag~ Tb B BI1Ae paA I1KanOe J .CTuno RCHO, I.l TO OA

H0f.4c:pHble ypa 8 HeH~ ~, I1MelOlLl.l1 e 8blCOK YJJ CTeneHb HeI1HHe'-:;HocH1 , MoryT 

6b1Tb peueHbI T o nb KO 1l1,,)j.16m,uKeHHo, T. e . ....ucneHHO " 

B HaCTOR",ee apeMA 4H CI1CHtiOe peWCH'1C o AHoMepltoo dnrc6"al-1 '-1 ecKoi1 

3aAa4H n p0l-13B0l1b H<M HCft l>1liC';'HOCTH He npeAC T a8nfH~ T oco6oro TPYAa " 

JlnR peWCH&.1 R TaI(O~ 3 aA114J1 p a 38H TbI H.HOr04Hc.neHHblC HTepaLtlo10HMbl e MC

TOAbi I . 4 TO Ka CaeTCn O,QHOMep HblX n HAY . TO pewel1l1e TdKH,I( YPilB HeHHH 

MO)t(HQ CB e CTJ.1 K 3aA,J~e H a XOIKlleHlo1A C06 CTBE'Hllbi X 3 H.:l4eH..u1 MarpHUbl 

cOO T seTCTBYK)lll e a:i p a 3Me p HOc.TIt1 /DepHQ I'i 06pa Tt lOt;!/ " Me TO~bI 4 H cnel"fHO

r o HaxQ)KAeHHR c o 6 CTseHHbl X 3 Hql.,1e:H Io1 a1 1-1 c 0 6C TaeH IiL4X ~YHt<UHi1 npocT O~ 
Ma Tp&.1Ubl 8 HaCTORutee epeMR pa3paGo TaHt>' ~C4~ pnbl8ilIOUlC , 11 3 Ta 3 aAa

4.3 no CBoe'-:' n pl.1 poAC Re nR e T C.A KnaCC"'4CCI(OI~ .2. C~Tyau~u:~ pe 3Ko y c

nO~HA eT C)l , Ka t< T Oll b K O MbI nepexo,qI1M K HcnHJ-1ea:iHblM MlcorOMcpHNM y p aa 

HeHi1~ M. n pl1 ~HOM, ecnH MOl He o bn aJ\dCM ,qOC Ta T04t-10 YAounC T90p l-1Tenb 
HOi:1 a np~opHOl1 Vl H!JKlpM.03Lt ... ei1 0 H,:t4dnb6<iblX /npo6IiblX! pewelU.,AX t To 

np"'HUloll",,1anb l-toe pewe t 'l.1 e rOH I~Jll-1 I1HOI1 HenHHeii".o,," 3 ...),qa4M C T aHOaI1 T e.~ 
np06,neMa Tl-1 I.,1HblM " 

To >Ke caMOC MO)ICHO Ctta3 a T b 0 CHC1'eMe nHAY . CywecTDellHbI~ war 
8 HanpaaJlCHHH YMeHbWCHI1R MHorOMepHO~T'" nHAY GYn CAenaH B TPYAax 

J~nep.J . KpOHeKepa. CH J1bDeCTpa 3" 3 Ti1MH clB' opa MH Gwn pa3paGolaH 
,",eToA 101 CKl"W04C HH A HeH3Bec,..~x / AaIlee 3T01" MeTOA 6YAeM Ha

3b19aTb MeTOAOM 3KCI, c nOM~b~ KOTOpOro CHCTCM8 nH AY 
~3 M ypaa He H~H Hu M He &.13 BCCT~~X B npl-1H~Hne Mo*eT 6wTb cae -

AeHa I( M.- o,qHo~epHblM yp;)BHe~t~AM 60nee BblCOKO.'1 C T enCHH Hem1uei"tHQCTI1. 
TeM CaMbfM. 6bUlO nOKaau HQ, 4TO C Io1 CTeM,;i nHAY 9 AaH HQM cny4ae Kdl( tibI 
aHan OrH"'4Ha CHcTCMe nHHe~Hblx all re6pat.1'1eCKH X ypasllC-HHI1, rAe i'lkCer 
eFt MeToA ceeAcHHA MHOrOMCptiOH 3aAa 4101 K o,qHOMepHo'1 nyreM n OCTC

neHHoro HC K11«J4eHIo1A HCH38eCTHblX. 6yx 6ep rep J 4 ' npCA/10*I,m MUr ,',j,bI 

n o e. TpoeHIo1R anr ()p~1 TMOB ceeAeHHA H-H.epHblX nHAY K Tpey ronb HO~ fl>OpMe t 

HCnOnt~3y tl 6a3 HC rp05Hcpa . HeCt.40TPA Ha TO, 4TO 3T .... anropHTMW 8 l-iu

CTOA~ee OPeMR RBIlROT CR HuH60 nec On THH.a~bH~MH, Henb3A nonaraTb . 

'ITO 3 ;) A a'4(1 pewe HHA Cltl CTeMbI nHAY 8 b1n OIlHel-l.;i 11c.'4epnhl0C3J!01,4C . B ACHe. T

SHTellbHOCTH p eW"'Tb C I-1C TC~Y nliAY - .J TO 3Ha... ", l H.:liiTH Kopre)t(11 I T .e. 
ynoplU~04eHHbH:::' Ha6op/ l ....~Io1~~ 

~;;1I~1 . 

• 

•. Qpt1n4,~b;bli1 MerOA peWeH~1 A CJH ~~MI..oI 

U'...... l 1 
1= ... 

http:pewet'l.1e
http:I1MelOlLl.l1


n w\Y , n0390nRIOu.t~~ CtPOPMYfl~ pOaaTb B n pOLlecce p eWCHHR COOTseT CT 

By~~e KOp Te*H, 6~n n peAflO*eH B U . U 3 TOM MCT OAC / Ha 3Ba HHOM 

aB T opaMVI Me TOAOM c m t HOpHOi1 ItH H e a p Vl 33LtYU1/ 3Ma n o n 1R MeWCAY n p ou.eAY

p o a:1 HCKfll() \..I C~tH R B CH C T eMC flH HeHHblX y p a 6 HeHlo1H 101 D Cl1CTeMe nNAY 
Cl~HOEUHC A H811lGone e n OflHOC:;;: MaTp"u,bI AflR HeH3 seCTllbjX Ha XOARlc..FI 

n Y TCt<t 06paU\eH~I A 6fl04HO~ Ma T p HLtw. a c.a"~1 peweHHR H3XOAATCA Kuk: 

COfiCTBCHHble 3Ha4e~HHI Haii! A eHHblX MaTpl'1lt · 
TaKHM 06pa a OM OiKpblBaeTCR nepcneKTHBHbI~ n Y Tb HccnCAOS3HHR 

CHCleM rlHAY . K co*a.nCHl1(), nyTH pealllo13olUH1-t Mer o Aa cm1HopHOt. flH

HearH3alt"''''' B 8"'Ae nporpaMM AflR 3 8M CJ101tlHbl, npc)I(Ae l.l eM npHc Tym'l r b 
K TaKo~ peanH3iHlHH. AOJl)tlHa 6b1Tb c03Aa...,a 0l16nlo1 0 T e Ka n oAllpor paMM 

8nrc6Pbl yH\.10H06 /oG06lt1.eHH c anre6pw !(I1V1!l1¢toPAa/ . tI.n r Opl1 Tl1 1. ;.·111bHO 


ycnoM.:t1RcTCSl np~1 nttpeXoAe aT ypaoHeHIotR C KsaAPilTV\ 4H0l1 HUIlIo1HCs'1

HOCTtlO 1< 60nee a blCOK~M CTeneH~M . 


K c .... ac. TbD , Me roA cn l.1HopHo i1 .nHHeapj.13aqj.1~1 He MBl1F1eTCR YHVlKclfl b

HblM , 1.1 AnR peWeHj.1~ Ct'lCT e MU nt lAY MQIII.HO p33S.... T b npocrwe MeTOAbi 

I1CKn;o:yeH~R HeI1 3 BeCTHbI X . n03BOJlflklW,..,e c03Aan. 3KOHOMH4Hble anr o 

p",TMW , pea11H3YCMWe H3 RlblKC IPOpTpat-t . OAHI--l lo13 TaKl1X Me TOAoe 6YACl 

H3no~eH 0 HaCTOSl~e~ pa60Te. PaCCY~AeHIo1R, KOTop~e np.... Bcn~ t< no
pOItCn.e:HHJO AaHHoro ""CTOAa peweHHR nHAY. OCHoeaHbl H3 c n eAYlOW.eH aHa 

nonl H . An r e6pa Kn~I ClI¢>OPAa B PeJ1RT..,B..,CTCKOH TCOP~~ cn~Ha 1/2 nplo1

MeHRCT CA AnA m1Heapu3au,~1H KOaAPi'IT '1 4 HOrO no l-1Mnynbc3M on epiHopa 
:;JHeprHH • .o.IlR on",caH"'R ABt.1l!te HHR 4aCTt-t u C APyrHt~'" 3Ha4eHHRM\.1 c nH 

Ifa / 0 ,1,2/ 60nee nOAx OAAUleH RBI1AeTCR TClK Ha3b10aCHaR 3 nre6pa 

.lla$4l.1 Ha-K eMMcpa , 6 • nYTb 11",HcapI13aU"'''' ' npcAflo*eH....H Il;}CMlHHOM 

1.1 KeMMepOM , C Hc6on bWl'lMIo1 ~ 'OAH!lIt.1Kall"':RM"" Mbi '" 6YAeM I1cnonb3,')Ba T b 

AJlF1 pa3pa6oTK~ MC10Aa peweHHA CIotCTeMhl nHAY H() OCHoa e npou e Ay pbI 

HCKIIO\..jet'llo1~ HeH30eCTHbiX. 

I . HETOI1 C n~HOPHOIi mI11fAP~3Al1~~ 

nOA OUu4"1M Dt-I A OM c.J.1creMLI Vl3 II! nO~Io1HOMl1c)J'bUO-Henl4tiC ':::; HblX anre6

p;H,yeCK~ X ypaBf-l eHl1H c 'rcl'CHIft P AJ1 f1 111 He lft :l9CCn 'lI..lx GYAeM nOHIft-

MaT b a~pa~eHHC BHAa 

n 


"R , ..I, X i X , ••• xi • •.• t 

" I l:! " ,1, 1 112 m 


/ 1 ,1 / 

(1 , 1 .~ •.. • • m).x k ... x k ....... t e l x t d , "" 0 • 

I \J Ul l " . k _ 1 1'1- 1 P P Illl 1 

HH
.3,QeCb )(- HeH36CCTHble, 3 .b , c ,d \ - K 03¢1¢H14..,eHTbl , 3clAa ble 

j 1 l 
8 non~ KOMn n eKCHbiX 4.1cen , n OCKonbKY none KOMnneKCl-lbiX YH cen a n

reGpaH~eCK'" 3 .JMKHyro :j • TO p eWCHHSl / 1.1 / Ta XlK e ol, peAenFiIOTCFI 

B none KOMnn e KCHi-,l X: 4M ccn. 

2 

Ha nCpBbI~ B3 "- flFlA, HCKnlO4e HVlC HeH3BCCTti biX B CH CTeMe / 1.1 / 

npo... e A y p a HeB03MOM< Ha Fl : B cHn y HemH-tci1Hocn1 y pas HeHHI1 n~He l1HlIIe 

KOMfiHHallHH Me )l(AY ypaBHeHIo1RMVI He CMor YT n p I1B CC T l.1 K yMcHbweH~10 

4Hcna HeVl3eeCTHbiX . fibl TaK>tIe He HMe' !M B03MO*HOCTH onpeAemtH . aHcl 

fiH T HYe CK'" OAH), Helo1 3BeCT HYIO '13 KaKoro - H~16YAb ypa8t1CHI.1 11 / CTenc-

HH ::. 5/ , 4TOGb! n OAC T3SHTb B APyrlo1c C ~enblO ",CKJbI)4CHnR :H O;; HCH,J

DeC T HO~. n YT b HCKnl()4eHIo1F1 He lo13BeCT HbiX CTaHOOVlTC.R nOl.fTI1 04CBlo1AH.blM, 

Kat< T Ofl b KO np OH3 0 e n eHa " 11V1HeaPH3a", "'A" KaltlAOr O 113 ypaBHeHHa1 /1 . 1/ . 
MeToA 6 YAe r n e r4C Bocnplo1HAT, ecm" M bi ero npoIo1I1.11I0C.TpJ.lpyeM Ha np lo1 -

Mepe ,Qeyx KBolAPdT HbiX YPd B HCH I-1 ~ o Gu!.ero BI1ALl : 
2 • 

a Xl[ x t- a"" y - + all " xy .. a xX ! 3.,. V .. 30 • a . 
/ I , 2/ 

b ,;2 ~ b y 2 + b xy"' b x ... b , Ii + bO "" 0 .xx vv x~ x , 

Mt.!TOA cm1 Ho p HOi1 m I Hca pio1 3al,H I>1 c. TaUH'T B c.oo TBeTCTBMC CHc TeMc /1.2 / 
fllo1MeHH YIO no HeH30 e CTHbiM. CH CTefo1Y c He t< OMMyTl'IPY~'1MJ.1 /MdTPl'l4kb4HH/ 

t<0311~HLtt1eHTaM~1 : 

' 2 I 2 I ,[ a,a X+a 2 a V ~ w, :l x ~w ... Y " li S 'o'Y , x v ... 

2 ::! :l :1 _) .,
" w 1 3 x "i w2 x ... w '1 ay ... w'2 v , 0: 3 a n " I ~f, -- a . 

/ 1 ,3 / 
I 2 1 2 4 4[ x .. a Sb y y .v + WI bXYX ,. w2 'v",a" lJ xx 

:, b 5 6 b I 2 I .,. 0
+lu! x+w2x+<v 1

6 bvt(,) 2 v.a6 0 w = . 

3 Aect. a •• 8, • WI
K
' - 06 pa3Y1OU.!11t:l an re6pt:1 y H/.10Hoa . KVlop~e YAoonCTHO

p FiIO T c n ellYM>ll\HM COOT HQWe H/.1AM u HT I1 KOt'lM YT <:I lllo1l-'1 : 

aa . +aa 2,') Il i Ai t fl, Il i ~ -Mil ' 
] I I I " 

/ 1,1. / 
w P . t r Il _ ~ Ilf (1 _ b )w {V , W _(fJ _ . «(j ", ± l )., I J I I ] I 

Ecn", nepenJ.1Ca T b / 1.3/ B cne~YIO~e~ C l.1MDOn~4 e CKoH ~PMC 

A ( x.vl '!',O, [) ( x . y ) '!' ,O, / 1. 5/ 

rAe A (x, l') 1-'1 O ( I . V) - Matp"'4b1 cooT Be TcT ByaJl1I.C r O n o pnAKCl, T O, B CH

ny He TpVlBH a flb HOCTtt c nlo1Hopa 4' ( 1/1:1. :::: l ). I<oll-leeM 

de t (A (x •y)) ~ 0 • dct ( fi ( x • y » eO , / 1.6/ 

MaTpHl\bI ;\ 101 BCOCTOSl T 1013 n"'Hel1HO~ KOMGW'la ....,~ OGPlJ 3yIOU\VlX: anreGpbl 

yH~OHOB, n 03 TOMY det (A(x.y» _ A2 (x,v). dm (fi ( •• y » , 112 ( X, V) , 

3 
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~ C~CTeMa /1 .6/ coanaAaer c 11.2/ . Pew~~'H e 11.6/ RsnneTCA pewe


HHeM / 1.5/ H, H~06opoT , p e we HH e / 1. 5/ eC Tb pewe HHe /1.6/ . TaKO 

BO COOTBeTCTB~e Me*AY C~CTeMaM~ / 1.1 / H / 1.3 / . npeAc TaencHHe 


II .3/ C~'C TCM~ / 1.21 HMc e T TO npeHM~eCTBO r ~TO OHO o6ecnc~»o~ 

CT B03MO~HOCT b HCKflO4 eHHA HeH3 Be CTH~X , npH~ eM B TOM .e $OPMC. 


YTO H B Me TOAC r aycca Anfl n~HeHH~x an reGpaH~ecKHx y paBHe HHM. 


3Mecb HC Kn~~eH~e nepeMeH~x pa BHOcHnbHO oGp~~e~o MaTpHU~, co 


c roR~CH H3 3neMeHTo9 an re6p~ yHHOHOS . A eHCTBHTenbHo, CHCT e Ma 


/ 1 .3/ Mo~e T 6~Tb nepcnHcaHa TaK : 

w /', .71 
'V 1 

I 
/ 1 ~ I ~ 

1 l(,I2 t- ~((Za.12 I 3) ( d 1 3X. X o.W \ 3 X\· it.)2 n 

\ 

(: q' 

( ::)12 4 G\ I 2.. Ii Llf,b .w2 +-(.... 2
\ \ "Uu. .. 4'11.11:\ -t- wi yy 

06p.JlLIJA ""'dT PH~Y W • Ha)C.OAHM 


/1. J/ 

x'l' - X ( a. b)'!' v'I' " Y \ a.hI Q' 'V -

9 
: 1 • 


rile Ma Tpl1LlW X H Y 3<1D\o1 CAT Of K03¢l~ Lt loote H"OB C"'CTeM~ / 1. 2/ . HeH 3
BftL fHblt: X H V Mory T fiblTb HaHAe ..lbI Ko K c06c T BeHHble 3 Ha4eHHfi 
11 . 8/ . np~, :nof't AO L 'TdTO\.lt-IO peWH Tb nepeoc ypaoHeH lo1 e Ha CoOCToeH

rlbl t.!' 3 .... at.tl:!: lof lo1 F!. TorAa Y HaXOAlttrCR H3 o$OpMynbl 


/1 .9/

~' II-" ( Y ) 'I' 

Kat< 81011\HO HJ / I . 31. unA cn"'HopHOH nHHeapH3aUH'" 1'.2/ Hcnonb3ytH 

CA A6t!HdAUaTb 06pa3Yl()uH1X .. l u B
i 

) d.nrc6pbl anbTepH",oHoB .· TaK~IM 06
l 


pa30"'. nopAAot< Ma r pHllbi W paoeH 2x2 n. 


2 . !'!ETOIl I1ATPl\tllIO~1 m'H[APH3J\U~H 

KaK "'"'I yWAJ1m1 cb £} npeAtolA)'UlcM n~pilrpa lfle, c.110)l(~'OCTb noc.."Tpoe
liHR anrOpl-1 n"'lOB AflR "IuCneHHoi"1 pCanltt3i'tulU1 MclOAa Cnl11,",OPHOf1 Jll1ttc,a 

p~'3aut1H ycyry6JUh.:l C.F4 cute 6WCTPblM put;. TOM nopRAKa H c.nUllbJYCMbI)( Ma
rpll" B :la8"1CHHOc.nt OT "IHc.n ..l c llaraeMbiX 0 ypaBHeHHRX. C APyroo CTO

pOI'"" CneLtl1l"f!Ht<u 11U1011 b3Y\!MO~ anrefipbI /KnH<IHEIOPAal TaKoaa. 4TO o ...a 

nu3Bomu: l fjl,!.3(ione3H\!HttO npO oecnt onepaUI-11O m1HeapH3 a 14"'''' TonbKO 

KB03APd"T .14HbI)L COOT liOWe IUU1 . AnA Gonee BblCOKH)(, C Te neHei1 3T)' oncpa

!.I'IC np~1XOA\-1TCR npOA'I!I1b10dTb MHorOKpalHO , nOcne K8)1tAoro pa3d BO

JtlltKiJ~JT HeKo""'MyT~1p)'~~...,e 6a3101c.Hble 3 J1 e MCHTbt, KOTopwe npeABapl'ITCnl)

riO "'L.'OIJ)(OAHMO npABtJ e TH D CoCTO.AHlo1e K~MYT aLt~» · &onee To r o. He AC 

4 

HO, MO*HO nH npHMeHHTb 3T OT Me TDA, ecnH HaHB~cwan CTeneMb ~e

nHHe~ HOCT H B CHCT e Me He paSHa 2n. 
B HaCTOR~eM n a p a rpa(l)e Mbi H3nO)tU1M MeTOA, CBo60AHbu:1 OT Y KdaaH 

HbiX HeAoCTClT KOB . 

BepHeMC~ ~ C~ CTeMe / 1 .2/ H nepenHweH ec B 8~Ae CHCT CMbI 1-13 6 
y paB He.H"'~ : 

an: xa + avv Y 8 .. 8 XV yo. t a. x + a
f 

V t 3 0 :: 0 • 

x - a:: O. / 2.1 / 
{ 

y " 8. 0 . 

X a. bY\' yl"j to bx vYu + bxx + bvY .. hO = 0 , bXX 


x - a ... 0 • 

{
 y-13 : 0 . 

aanee BeeAeM c T on6e~ 

/2 .2 /L n) 
TorA3 

a 0 lk q.tk 8 ~ 02 k 'V, • 1 -8 3,'V k 12.3 / 

- 01MB0I1b1 KpoHcKt!pa . b 1k 

nOAcTaB HM /2.3/ 9 / 2 . 1/ YMHO*HM ~ a*AoC H3 Tp ex ypa BHeH~H B nep 
I 

BO';' H BO BTOPO';' nOnOBI-1 He /2.1/ HcJ Ii'l , Off. . 8t !J cOOT De TcTBeH~o . 
H c nO*HM . B pe3ynbT a Te o nATb nony4)otM .... "1 C T e~-1 y "3 ARyx YPol 8 Het-U," V1 , 

OA" .;I KO Il HHel'1 Hbl x no HeH3Be CT HbiM H MaTpH4HblX , C MtiH P HLta MH , Ae~c r 

Dy tOUlH,IoU-1 Hol 'II 

( ~ IxA .. yA \ . .. A xo) IV . Wt (x.v ) ", . O.n I 

/2.4/ 
1'·1( <A • yA , A ) ~, W"- I x.Y ) '1' .. O. 

vx '" vn 

q~e MaTpHUw Au . A X\ • A "'.1 "'MCIOT a HA 

A x~ ... ra u orl ~'k • a,~r l '\k ,SCe bak ) . 
/2.5/A X\. ; C. \. \. ~P I Dh + :Ixo..hr l li 1k ... a v 8 rl liJIr. • lir:! ~:\k ) . 

A " (·oorl "re 8 1k - ~ra Ii.. ) . (f. k 1:3) .xo 3k 

AHrlnor~ "'Ht.lYI BHA GYAYT HMoeT b lot MaTpl1 L!.... Au. ' A H' • A YO ' ~CJ1l1 
n:u • 31: \' • a ... :.tV' aD 3aMet-'MT b .-.a b u . b xv ' bl:' b,• • bo • Kat< c.nC.A}'CT 
H3 /2.2/. cTonGe~ ~ HMceT KOTR G~ 0AMH HeTp~B~aJ1bHblW ~nCMeHT. 
CneAOBaTeJlbMO, H3 /2.J~1 C HeODXOAI-1MOCTblO HMeeM . '4TO 

( 2 ) 
del ( WI " .Y )) O . 

12) /2 ,61 
det (W2 ( x .y)) :O. 

5 
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rtl>~'4eM. KaK HeCnOlt(lHJ npODC!p~Tb. CHCTeM.J /2 .61 COBnaA~eT c /1 . 2/ . 
TdKI-1 M 06piJJ,oM , pew~H"' fI C'1CreMbI 12.41 nBfUllOTCA peWeHVlRMI-1 Ii . 21 
H HaoGopor. ~3no*eH~W MCTOA cBeAeH~R C~CTeM BHAa /1 . 2/ K Mil l-

pH"4MbIM c.Io1CTeMaH 2 . ~1 ~ance 6YAeM HuJ~9ar b Me r OAOM MaTp»~Hrn1 

fluHeapIo13 aU...,H . 

MeToA MaTplo'l\.u-iO~ m 1HeapH3.JUIllM "PI.1MCII~M K CMcre",e nlOGo~ cTene 

HlI1 HenHHei:tHoCTt.1. HilnpHMcP. npH,..eHAA 8 C."CTeMe TpeTbd1 CT CneHH 

MenHHe~HOCTlI1 o~ero BM~a 

2~\ .,x3 I' a "V3 .. a .) x y, a 'J y:t.:< I a .. x.v .. a. x to a v ,- ii • .• 0 , vJ' " lC'V ...... 1. ... I \ 

/2,7/ 
'J 3 2 2

b;t;x' r-b aY "'b~ xy.ll 2 vx + b x.v+bx+ bv i lJ,' O , 
.' \' I V V .l xv X \I I 

nony4HM MaTpH~HY~ CHCTeMY / 2 .4/. rAe 

'1" _ ("2 .01 .82,81.1) . 

A xx ;;:. l aJC;} 0Yt "It • a ... 2x ofl 0!lll: .. J r Spl .... 6k 

lif" 82k -6r3 lis. ) , / 2. 3/ 

A." = (ayS all 03k + .,.!!v0,. 0,. + a ., ofl Ii. k ' . vo' l 0" 
-6,. 1i4k - 015 lis . ) . 

Ax. ,, (a.oll 00. + ilf. S I. + or" 1i 2k + Of. 03k + °1. 8,,) . 

(P, .~ T:5) . 

EClll-1 B / 2.8/ 3aM eHIo'ITb ace J. Hi:! COOTSeTCT BYIOll\lo1e bOt TO n o nyl.ll-1M 
o 


Bblpa*eHHR ,QnR A "X • A \'v • Avo . 


fell'" CHM8011J.14 HO 3an.., caTb nonY'-4e.;HYfO M.tJTpt.14HYIO CHCTeM)' B B H" e 

W:'" (x.y) ~· ~ U. /2.9/ 
W ('I)' ( x .y )'I' - O,

2 

TU 	 B CHflY HeTpHBHanbHocTH ~ Io1MeeM 

del( \\'~~)(x,V» O . 
/2.' 0/ 

,3 ' dt>' l W 2 '( x • V» • 0 • 

CHc.TeM~ /2 . 10/ coonaAileT c Ct-l cTeMoi"i /2,7/. ,(lance , CHCTe.t',~1 /1. 1/ . 
/ 1.2/ . /2.7/ 6YACM HaJ;blBilTb op~n'HilnilMH JlHHeapHJ;OOc1HHblX MaTp1-14

H~ C.... CTeM THna /2 . 4/ . 

6 

3 , 	 npOl\E/lYPA HC lm04EHHR H[ H3BECTHbiX nYTEI1 

nHHEAPH3Al\HH no OAHon nEPEHEHHOA 

/METOA nlfl/ 


Mal pt.14'ttble CHCTCMbI /2 . l.j / 8b1rOAlfO OT n",4a(l 1e11 OT CD051..-< opI1rHt'u 

n oD /1 .2 / TeM I 4TO e Ht.1X np04e,qypa "'CKrm"h.!tol ~ lJ:I He1131H'C n "u.tx npo 
aUA~ TCH seC bMa npOCTWM cnoco6oM . 

P~CCMOTPHM, An A npocT OT~1 C H CTe~~ 10'13 Tpex ypaaHCHHH KB~Apa
T"'~HoH Hen61HCHHOCTIoi llonycTMM, nepooe )'paRHCH~1e CMCTeMhI HMt!eT 

·~Il 

2 
a X ;{x t- (t\,vY~ • u z :(,z2 ... axv xy, a ): ~x.z I l\\z.Y"-; f 

3, 1/ 
+a x .. a Yt--a Zta = 0 (a L O) . x v z () xx 

npI-1MeHIo1M. on epaUlo11O MaTpIo14H~ nHHeap""3~U..tH}It TOflbKO no OTltOWeHlo11O 

I( Ih:::n:-U·:(;.l iDYe x. TorAa BMCCTO / 3. 1/ t1MCeM 

tl Xl. z • ax 8X8~y ... a,~ 7, ... 
" 

'")] 'I' - u, '" 
t a ... y a I. of a..[f' :)'C' 

- I o 13 .2/ 

""nil! xE2\P - X Lv . z) ~ 

_ .- J ( . v,,, z .. ) (-a ,- 1 ( <} v ~ 0.:u: ):v x.: x x X V\· . 

13.3/X(v.z). 
~a\..'[\,l ... a\.v .. lt l.i'. 

( "J ) 
1 o 

MDTPlo1Uc1 XC".• v) aaOVlc.HT TOllbKO aT n OmHi0f>0100 f , (y • . t} 101 r~(z.V) 
101 OTt-lO C"" CR K T~ t( Ha3b19ae"'bI~ ,\ - MSTpHl.laM h1nlo1 M a Tp~Lt.aM MHorO\.lne-

Hosl 7 , EUlH fit,. Mbi 3 HilIllo1 peWe HIo1F1 Yo 101 to • TO :<0 MO)l(HO 6w.no 6bl 

onpeJlCn~tb Ka t( c o Gc.TaeHHoe 3 Ha~eHlo1 e MaTpH"'bI X( to ' yO)' npl-1 yC 
n 08 \.1 "" 'f' ''':::; I . Aallee M<lTPHUY X (7..V) 6YJlCM Ha3~8aTb Ma TPHI.lC;' ,Q11A 

HeH 3 Be C ' tiO~ x. ,llJ1 .R AanLHet:1wcr o npOABVU~eHL1.R an epeA H~M HC06XOAH 

Ma OAHa \.13B e CTHaR cneKTpanbHdFl reopeMa 1-13 anre6pw 0 $Y~K LI ""~X 

aT MaTpl1 U . OHa r naon 7 : · EC11\01 u 1 . .. 2 . . .. , LI n - COOCTBCHHble 3Ha 
~eH"' J=I l~eKOTOpO~ (n x n) MaT p"" Ltbi A H P - Ct<aslAPHbu1 MilO r(.14ne t:t , T O 

c0t5CT8CHHblM~ 3Ha~ e HV\RM"" ",aT D""llbi peA) 6 YAYT P (u ) . P(ll Q) ' '''I P(u ) ~ 
1

3Ta TeopeMa An.R Hawe~ pa 6 0 Tbi HMeeT cneAY~~ee ~ n 

CneA C TBl1 e 

nYCTb X 1(x 1 .X ,2 • ••• • X I _ 'X i+l .... x ). ( i =~_1 
M~TpV\ua AnJ=l i -r o He"" 3BeC THor o B CHC TeMe y pa BHeHHH / 1.1 / . TorAa 
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C06C ! BCttHble 3 H~4eHHR M.aTpH4HblX ypaBHeH~ ~1, n o n y 4eHHbl x nOACT;]HOB

KOV. X i B OCTan b Hble ypa BHe t-tlo1 ,R t ... c.Onn a,AaIOT C I-1X Opl-1r HHa na MH . 

3a,,,e4a Te n bHO , I.I T O M.aTpltll! a Xi Me 3 aaI.1'-"IT O T HCI1 3S e CTMOv. x t 

CneAOBilTenbHo , n o c n e n OAC Ta HOB KH Xi BMCC TO x j a oCTan bHble y pae 

HeHH~ / 1.1/ , B 4 aC THOCTH B /3. 1/, nonY~HM M.aTD~~HY~ CHCTeMY ~3 

m - 1 ypaBHeHH~ An~ m- 1 HeH3Bec.T H~X . PaeeHcTBo Hyno AeTepMHHaH 

TOB nOnY4eHHo~ Ma T p .... I.JHO~ CHCTeMbi / 9 c.."ny HeTpt1BHanbHOCTl1 'l' / Aa 
eT HaM 06b14H.Y') CH CTe.MY H3 m - 1 y paS tiCHlo1M, OAHa.co 6 o l1ce OWCOKOv. 

CTeneHH Hen HHeHHocTlo1, YeM m ypaBHcHH~ CH C TeM~ / 1. 1/. CTcncHb 

(xA t vA ,.\ t A \.o) 'l' = ° . 	 / ' .. 1/ 
vx 

n OnY4eHtlaA M!JTP~4H.aA C~CTeMa /4 . 1/ He r OAH TCA AJ1F1 I-1CKn K)4eHI-1 F1 

H~ :It.. Hlot V . nO CKOflbk: Y y Ma Tp l-t4 A :u. Ay\! He CYLlIccTBye T 06p'lT 
H~X . n pyra R TPYAHOCTb COCTO~T 8 TOM, 4TO nepeMeHH~e H~ MOrYT 
6~Tb ~CKn~~CHW nyTeM nHH e~ HO~ KOM6~HD4~1-1 ypae HeHH~ /4.1 /. KaK 
e MeTOAc r ayc.c.a, ",60 H3 / 2 . 6/ I;e cneAyeT I 4 TO,) det(.,'I',(x,y)!O.'N.( x, y)) O. 	 / 1t.2 / 

Hel1HHe~ HOcTH pacTeT a cHny aaKOHa coxpaHeHHR KopHeH nocne COOT
BeTCTBY~HX ~pMunb Hwx npe06pa30B3HHH C~CTeM~ yp38HeHH M. Konb 

C.KOPO Mbl nonY4H.flH CHCl'eMY Hj 1"0 - 1 ypaSHeHMr1 , TOT )lte cnoc06 "0
3 BonACT nony4HTb CHC TeMY H3 m- 2 ypaBHeHHH , ~ T .A. O cneAcT8~e 

pOCTa c renCMJ1 Hena4Hel1f~OCT~ ypa8HeH~11 KOJWI4eCTBO CTPOK y '!' COOT 

aeT CT BelittO GY.QeT oa"T ~. npoACMOMcTp~pyeM 3TO Ha npHMepe /3 . 1/ . 
nOAcla8nA~ /3. 3/ 8 OCTanbH~e ypaaHeH~A /3.1 / J nonY4~M ABa ypae 

HeHHR Ha y .., Z . HO y*c 4-ro nopRAKa Ka wAOC_ M.aTp~lua AnA Y. 
HaHAeHH~R ~3 BToporo ypaBH~ HHA . GYACT raKHe ~-ro nopRAKa . HCKnn 
4eHlo1e T~Klo1M cnoco 60M HeH3seCT HOM y H3 T p eTbero yp80HeHHA n pl1se 
lleT K OAMOM), ypa BHeHH" .AnR Z 16 n O$)RAK8 . B 06l4eM CJ1y,-,ae C. I1CTc
Ma 1013 m - ypaBHcH~~1 N - r o nopRAKa n ocne nROlJ.eAYIJtII ...,CKI1JJ4eHHR He 

.,111 1 
11 3 s eC THbiX np.."eOA~TCA K O,qHOMCPHOMY ypaoHeHlo1() N - - nOPAAKa. 

It. 	 npOljE,QYPA ~CKnlO~E HHH HEH3 BE CTflblX nYTEM 

flH HEAPM3AUH~ no BCEM nEPEMEHHblM CHCTEMbl 

/METOJl flNn / 


Cy~ecTBCI"HtOe ynpOuteHMe 0 M.eTOAe , npeAllrnt:eHHoM B npeAblAy~e/<\ 

naparpa~cJ 6wno AOCTHrHYTQ 3a C4eT nHHeapH3a4~H TonbKO no OIlHOv. 

nepeMeHHo':-,. npH 3 TOM HaM npH x OAl>1n OCb Kal'(AbII-~l P<I~ 6paTb AeTepMYlHaH

Tbi 	 OT nOIlY'-4CHHbtX MaTpHYHblX ypaoHeHHH, '-4 ToW aa TeM CHooa I1~HeupH-
30BaTb no KaKO~ - J1HGo I1I.!PCMCHHot1 , H l.A . 3 TOT MCTO,q AaeT Te *e 

p e 3ynbTdTbI, 4 TO H HeToA 3KC. Ka K 8l-1Al"iO, pe311H3a4HR MeToAa lia 3BM 
B03MOHCHa TOflb KO Ha R3b1KC aHa n"1T ~4eCK OrO nporpaMMHpoaaHHfI . B Ha 

cToA~eM naparpa~e ~~ 6YAeM P83BHsaTb MeTOA ~cKno4eH""A HeH3seCT 
HbiX nYTeM nJ.otHeap"'3a4HH no BCeJo\ nCpCMCt'l~tblM Ci-ICTCMb! IAiJIlee :HOT 

MeToA 6Y.QeM HiJ3b1BaTb MeTOA~ .flNn/ . 6 Me TO,AC nNn liaM nplo1rCTC:~ 

IHMeTb Acno C MClTPH4aMl-I 60nee 6b1COKorO nOP:FIl\l!a , . ICI'tICnlo1 B MeTOAe 

nln , HO DJilMeH n o ny4HM Me rOA , J1MetOU4HH He T O:'1bKO npRMol1, HO ..., 0 6 

panlbl~ xo,q. AnropHTM MeTO,A3 nNn MOlKeT 6b1Tb peallH3003H B BHAC npo 
rpaMM~ AnA 36M Ha RJ~Ke ~pTpaH. 

OAHH H3 MaTpH ~HblX MeTOAOD nHHeap~13at.'HH no Bce~ nepeMeHH~M fibll1 

y.e npoAeMoHc TpHpoaaM Hd npHMepe CHCTeM KBaApaTYl4HO" H Ky6H4HOH 

HenHHe~HocT ~ a § 2 . B ~ lOM cnY4ae Ann CHCTCMbI H3 ABY X ypasHeHHH 

M~ 	nony'-4~M Ma TpM~Hble C~CTeMU e~Aa 

(xA.'(:t I V !\ ~V l A:\(») III ... O . 

8 

nepBaA TPYAHOCTb Mo~eT 6WT b YCTpa~eHa nyTCM A068BneH~A Hync8~x 

/ m·n.:lHJ.1x l pewcliHi1. nepem~weM CHcTeMY / 2. 1/ e c.J1eAY~eM BJ.1AC : 

ax1xat u,.,.v8 .. ax,. y a ~ all j. [IvY a o =- O.I 

x - a :::: O, 

ya -Ih .O. / 1t. 3/ 

hxx XU + b V\. v8+ b x.,.V(l i bx x + b\" V + b 0 "" 0 • 

yu - ° . {3 x :::: 

v -	 6 .0 . 

3an\o1C~B rJR 14 . 31 B BHA~ / 4 . 1/ , flon}l4HM cIleAYIOU.!""~"" ABH:bl?1 BIo1A MaT 

pHLt : 

xv 	 a". 
A

1lC 
= 0 	 A • U ~v 1 

( ~xx ~x ) ". 	 , 
a \ 	 ( -~ 1 	 0 0 I 

I0 	 0'0 ) 	 ( 0 bo I 
A.o • ( - ~ 0 0 Avo ::r .· 1 0 I~ . ~/ 

0 00 0 	 \ ~ J 
b x\' bJ. \ 

A 0 A 0 0 o . b"".. 	 u 

... (-~ !v ) "X 

I 

0 

b

10 	 l. o J 
TaKI-1M 06pa30M, M~ AQCTl-1rnH Toro, 4TO MuTPH~~ Axx .A,y HMe~T 00
p~HHble, HO AOCT I-1 r n t-t 3Tor o 4C H0t1 BBeA eHHR p~WeHHI1 1 J. :; 0 : Yo / 

H 1 xf1. Y = 0/ . .lle.:1CTBI-tTCnb Ho . np~MeHR R MilTpt.o14 b1 ·"1 113 /4.4/. 
nOny~"'M 

(2) 2 2
del WI (l.. v );;; x (au x • a vv y ..... + ao ) -= 0 • / 'I. 5/ 
deIW,~~)(x.y) .... v(b x 2 t-b y2 ..... 1 h ) =0. 

<:. IX VV 0 

n 03 TCH4Y Y = 0 '" x ;- 0 To*e RD n AIOTCR peWCH"'RM"I / ~ . SI . 
H3nO)l(eHHWH MeTOA 6 e3 Ja T py~:piCH""i1 060~aeT CR lid cnY4aH ' ",C TC

t.,~ N- r o nOPftAKa "'3 M ypa SHe"HHt. . llnR To r o, 4 T06w n0I1Y4H'b MtaTpH

~ bl c HeTp\1 8 ~1anbHblM~1 AeTepMItIHaH T3MlII B CHC.TCM.C /2 . 71 C Ky6t.14Hor, 
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" . J1HMe~t.OCTblO~ ypJBHeflHR AUI1lttHbI 6b1Tb J11-1t-l eorl"H3~a;1HbI nYTeM Aofjcu~ 
n,·HHR ypasHeHHH BVlA;}: 

~d.x-a2 0 , x -a l -O , 

:,tl l -va l ~ O. 8 2x-ya12·. 0 . ul~-xllhO . / '1.6 / 


k: n epaOMY ypaOHCtU1tO /2 .7/ H 


fllv- 82 O. ,- 8 1 0. 


>/1 1 val=O. n ~\' - xa J2 - 0 , u 1:::: - a l v O. /1.,7/ 


KtJ IHOPOMY ypilBtiell\.1K) /2 , 7/ . 
OTCIOA8, B 064eM 8l1I\C , MOItIHQ CAenaTb cncAy~ee pe3iOMe . np~ tAla T 

(HI"Hrn'1 nHolieap""3.al.l~U" nO BeeM lieH3BCCTHbiM .Q,nn Taro . 4To6b1 n o nY41-1T b 

I\ .... l'pI.1UW (. HCTpMBHanbHI..IM AeTepMHNa.~TOM . Heo6xOAItMO . "4 T0 6bl 'I' co

H,,·p)l(~;lIIa KpOMe x~-l ,Xl::.! • x t . TatOKC 4neHI,1 CO CMC

'1'.lHHblH~1 npOH36C,QeHHAHH : 

k l It.... I.. 
;( X ..., ,. x n kI t '-..... ... k .... II - 1 

t 1 t ~ In .. 1I 

4 TOGbi 060HHI OTOpylO lPY.QHOCTb. AOCTaTQIoH{O OlKiJ.3dT bCA a T ....blC. 

fll ~ 06 I-1CKIlI04CI.~H-1 ttC113Ih..'C ·' HbiX nYTeH u6pa30aaHI-1R nf.1Hc,'1Hoi, KOMG~, 

Hol4HI1 ypaBHet·U'l~1. rl npOH380A""Tb l1CKIlIOUCHHe "yle", nO,Q CT.JltOBKf.<1 nl,! 

I·H:MCHHbIX 1.1 3 o,aHoro YPdBHeHI'I" 0 APy.-oe . HcnOIlb3YA onepaUHIO npR

Mor e n p oo.Joe,QCItIo1R ....a T plt~ . n nR 11nnoc.T paLtHk :l'Toro nOAxoAa 3anlo1WCM 

/4 . 'i / c A 'l ~3 /4 . 4/ • cnCAYIOUICM BHAe : 

E:.1x 'V = - A~! ( A .\' I A)( I) ) II' X (v1 \1/,n 

r. !1 v I{' = - .f\ ~;' { A ,!( x I A n . ) \I' Y \ x I q' . /4.3/
r 

11, 2 "" 1 . 


npe!t(A e 4eM nOACT da""T b nCp&Oe ypaBHettl-tC /4.8/ BO 9Te poe / q. 1/ , 

nOArOTOB~M nO~Il~AHec: YMHO*lo1 M ere cnescl, I'1CnOSl b3YA o n cpauIonO npR


Mo r e n p0I13 Be AeHI1A Mcl TPH lt I Ha e,Qf.1HI'I"IHyO MiHD"'UY E~. n o ny 4 ... .., 


I ( A ® E., lx + ( A " E ,) • ( A e E. ) I 'I" O . 
VI· VV v~ . J 

/4.9/ 
1jI ' ,('p"q'). 

Ten e p b Mbi Hl'4ee,., B0 31'40MtHOCT b B /~ , 9/ 8MeCTO x E 3 l{1 BaeCT..., BblpaMCC 

tiHe X(y )qJ 1--t3 /4 . 8/ . T cn( ~1M 06pa30M nOllY 4 H M MaTpJ.1L&Y Yo 

Y - [ E 1 ) - I A 1 1 o 9 - ( AV\. A yx.(Ax X X\ ) x 

/4.10/ 
x l( A~.;. A IX ) -( A~ ; A •• ) - E, &(A ": Av.)1 . 

co6CTBeHHble 3Ha4eH... A KOTOpO~ on peAellA~T cnCKTp H~ f.<1 3B eCT HO~ y . 3a
n l1 WeM 3 TO y paBHeH... e B Bf.<1,Qe 

o 
vE9 IjI '- Yo IjI , • (1jI') " . 1. / 4. 11/ 
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AHanOI . ILilluC YPo1EmChi16 M" HCHJfi..:c. ·rtiOH x MbI U,;ornlot U.., ttoJi'itl' . 

nOACTa8J1Rn UTOpOC YPrJOHet-tl1e /4.1/ 0 nepooe. npe)f(At! '-4eM np~,c,y
nl-lTb K .)fuit I1PO~CAYPC , DiJIIIIHO O'M~T~Tb. liTO BTopaA TPYI\HOC T b I KO

T OpYIil ~bI npcoAonceaCM c. nOM~b~ cnCU~.iWbllbl)( nO,QCTi)HOBOK. CB fI :Jl.1

Ha C nm·tflTf.<1eM c.OOMeCTHOCTf.<1 m1H~ap"'309dHI1.0U C..,CTCM.bI /~ . 1/ · B uH-
UlCM cny4.'ll:. MilTPH~bt X (v) H Y (x ) t-4t: KOMMYT&·IPYIOT MC_AY l...u60t1 . 

Lin", nOCTpOeHI<'IR KOpTI!)tIei, pewcHj,.H1 He06xoAHMo I 4ToGb! M'lTp;'ll-,bI A nA 

x 1<'1 AnA Y o6naAan..-t 0"HH03H06b1M 6i13101COM . 4TO 003MO*U() Tonb K O 

nOH y~noB~~ KOMMyTa4~H 3TI1 X MaTp""u. COBMeCfHOCTH CHCTC~ ypao 

HeHHH /4 .8/ Mtot Aocn1 rHt!M . ecnlo1 nepBoe YPllBHeHlo1e Y MHOllC...,M n o npQ 

e .., IlY npRM-OrO npo..,30eAeH""R cnca,;. l-ta E:\. a B Topoe yp3B~et--tHe 

en paBa Ha En . TorAa C,""C TeMa /4.8/ npHHttMae T af.<1A 

E 9 x <lJ " BMI y $ = Bxo lb • 

B I' X x ¢ t Eg y<l> = By. 01> • 

-1 )
B x\' = E3 e ( A IX A 1y • 

/ 4 . 12 / 
- (- I ). EBy x - A V~ A \IX 3 · 


-1 )

Sxo = E3 • (Au A.lO • 


- I ) . ~ 

B vo = ( A yyAy:t " 3' 

06pa~an 6no4HY~ MaTpH~Y 

/ 4 . 13 /( E. Ilxv )V ~ 
By. Eo 

HaXOAI-1M pewe HH e Il"'H eC1Ho~ C,"" C TeM~ /4. 12/ : 

( xol> ) / ~ . 14/\. y<!> ' V- I (::::) 
110* .,.0 nO Ka J a l b I .... TO nOfly4e HHa A Ta K"",.1 c.r,nt.. O("\QM Ma T p.., ... a Am:, Y Cf.,IB 

naAae T c / 4.8/ . Konb CK OPO 3 3Aa4 a I'ta co6c TBe t·' Hwe 3Ha 4 eH"" .R I '-f. 9/ 
6YAlH p eWCHa , on p eAen/.'lM KOp Te'ltt~ t x u ' Y ) . rAe Xu Hax.OAAT CR ",,3

fI 

~PMYJ1bl 

/4.15/x ...... X '" II .... 11 n · fI • 

B oolite ", c n Y\4ac CHCreMbi N - r o nopRAKa 1-1 3 M yp ) bHeHJ.1I; noclle 

npHMeHCH~p onepall~H m 'lHea pl.o1 3 3ltHH . n0l1y4f.<1"" c.Io1 CT eMY ~'3 M ypa oHe-


H~~, nHHe~ HY~ n o H~H3BCCTHwM e Md TPH4HWMH K 03~H4Io1eH~aM~: 


~ A(afl) x q,8= A(u8) q,ll. /4. 16 / 
I II I 10 

E en..., MaTpH4b1 A(~B) npHSeAeHbr K HeTpHB.,af1bHOMY BHAY onHCaHHt.lH 

oblwe cnoc06OM . TO Io1HAeKCW a "" fj MeHAIlTCA B n p~Aena x (1 ,k). 
r,Qc k = M(N- l) + f _ 1 . r - 4.o1C/10 B CCB0 3MOltlHb/X npolo1 3 seAcHHH THna 

(Xl X •• . X _ ). Y paSHeHHR C.., CTeMbl /4 . 16/ COOTaeTc.TByIOT ypao
2 N 1 

HeH""~M CI1 CTeMbt /1 . 1/ , nOMHO)t(C l't ti blM Ha x l ' x 2 • , ••• x td ' KalKA<;n 
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B COOTeeTcTBy~~eH CTe n eHH 3 TH ypasHeHHR nOnY4a~ T CR H3 I ~. 161 
nyTeM B 3 RT~R ACTepM~HaM ra 

dc:t ( ~ A\7fh XI-A~:) =O. 	 / 1 .Ial 

npHMeM 3a He"' 3s e CT Hble nJ.1 HeHH~ CI"CTCMbI ~4 . 161 ae..m1'-1H "lbt 

~i = xl ", B . 3a n paoylO '-I a CT b : Df ii A~(I 'V B. B p e3Yl1b TaTe CHC-

TeMa / 4.1 61 n p H06pcTacT B~A 06~~ Ho~ nHHeHHO~ anre6paH4ccKoH CHC 

T eMbi C 6n04HblMH MaTpH" a''''H1 

~ A "'(!IZIl= B" 
1\ 1 I . 	 14. 171 

npeJt(Ae \.Ie", pelllL>l Tb 14. 131 O THOCHTentdlO z~ n p III s eAeM CH cTe H y 

K COB MeCTHOMY aHAY . 3 Ty n l:>04eAYPY MO*HO OCY~CC TBHTb n03 TanHO . 
Y MHO* HH n o npilB~I1Y npRMor e> np~3s eAeHHn y p a BHeHllle C i - 1 Ha Ek 

cn~ B~. OCT anbHblC M - 1 YPrtSt1eHHi1 YMH O)!{HM Ha Ek c n p a Ba . ,llanee 

.)'MHO>Ml1M n o TOM,)' )l(e np.)B~'IlY ypaBHeMJ1R C 1= 2 H C 1;. 1 Ha E k Cl1e 

&a J OCTa llb HblC M - 2 YP.JBHea-nu1 - Ha 1-.:.11 cnpaOd. B p e 3yn b Ta T e no 

ny~~M nHHeHH~e 8 3a~MHO K~MyT~py~~~e MaTp~ 4H~e ypaBHeHHR C no 

PRAKOM ""a Tp",u k M 

~A("fl)Zfl_ B~ 	 /4 18/
I 	 1\ I I . 

06pa lLla R Gn 04 HYlO M.)T!>Io1 UY A. ( u OJ • HaxOA~M Z~ : XI ~'" 
nOf lY 4 eHHoe pew eHlo1e 3anlo1we""'; I T aK: 

xE .. <1> . X <I> 	 11e.191 
I k '''' _I 

MaTp/.1 ~bI X . 3 iJ 0 lo1CRT T o n b KO OT K03 ¢\11l"' " lo1eHTOB HCXOAHOt":'1 a n re6paH. 	 - 
4e CK OVi CHCTeMb' . He1013 ee CTl'lbo.C x l t I ::a 1 . M) ~O)tl HO on peACl1l1Tb 

Ka K co5 cT8eHHl.Ie 3Ha4eH~.A /'+. 19/ . n p H 3TOM AOCTaT04110 pC.WIH b J;t1 

AQ4Y Ha c oGc TBe lillbU~ 3HiJ4CHIo1A TOl1bKO AnR onpr:Aen e HHor o x I . Oc 
TanbHwe MeH3BeCTH~e 6 YAYT onpCAcn~TbCA $OpMyno~ " 
x = ~J ' X <1>. 	 14 .201 

1 \ 1'" ' ('I ) t 

KOTOpa R 06ec.nt:!4Io1Bae T npaBvlI'b'1QC KOHC TpYlo1p08aHMe KopTellCeH PCWCH'1ii 

CHCTCH bi /I . ) a/ . TOT ~KT. 4 TO He~13BeCT itble l:j' onpCAenACMblC ..,3 

/4.19/ .., /4.20/. Ae\1CTB~lC:llbHO AonnlOTCA pet.uC:HI1AM~1 CMCTe.Mbf 11. 1.)/. 
MOIitHO cfl)OpMyn...,po ea T b B BHAC reopcMtol : 

1 eopeM .' 

c)OPMYI1b1 /4. 19/. / ~.201 onpeAe"AIOT KopT e.)l(.., peweHHi1 c ..,C teMbi 

ypaBHetCH'" /1 . 1 al • 

lloKa3Q T e Ilb cTBo 

CornaCHO r eopeMaM nHHe~HO~ anrcGp~ , PCWCHHe C"CTeM~ /~ . 181 cy~ 
~ecTBye T, H OHO OAH03Ha~HO. KaK M~ .)'6eA~nM c b 6~we , 3TO PCWCHHC 

onpeAenneTCA 4K>PM YIlO" /11.20/ . CneAOOaT el1 bHo . 
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~ ii (a8 1 IX <I> 1_ ii (alil $ 'C o....I i ~ I 	 / •. 21/ 
u
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B c""t· y tlCT pHO"'al1bHOCTH ('I) ...MCCM 

dell ~l\ (ulh X _ ,, 'dlli l
11 I I I 

o. (l o I.MI . 14.221 

~ /'1. 18/. OTII"~aeTC' OT / 4 . 17/ n pRMW-
CH CT eMa 1~.21/. T aK ~e KaK 

no ~3a~cTHow ¢oPMyncM~ 	npoH3seAcw... "'M. ' C Er.: ' 

de l (A~Enl.(deIA)u . 

~TO /4 . 22/ cOBnaAaeT C / I.l a/ •rilen 0 3 T OMy 11eTPYJ..lHO nOK33aTb I 

Xl' Hq corl1ac.~o io1 .3B~CT HO~ -rCOPCMC lol lBMe CTO x J CT01H Ma TpH.lI bi 
eCIl&.1 MdT P lliUbi Xi YAoOlleTBopm 3T /1 . 1 d / ,aIlr ~Gpbl! y"OMR I'IYTO~ B § 3, 

~3 	14. 19/. 111.20/ TaK..e YAo911eTTO 	 t.1 X c 06c.TecIH1b1e 3 Ha .... eHl1J'1 ~ I 
AOKa3aHa . B OPAOT ~THM ypaBH~ HHflM . T eOpeM.:l 

llHC flEHHblH nPH!'IEP 

M 3 no~eHH~H H e TOA npoHnnocTp~pyC~ Ha npOCTDM np&.1M~pC CHCTeM~ 

__Ix!! ,, 7y 2 I 5x+ 8Y '1 :1 1 .. O . 

? .. 	 /5. II
ll x· - O.7v'" t 3xy t 3x ~ 6y 1 n~ = 0 . 

',= -.112 . ' 2 _2H7.2 . 
It'oteOT OHAKopT eM1 peweHIo1~ /5. II (x 11 • v Q ) , Hai1A eHHblc Ha 30M, 

/-6 . 769767 , 9.40940,1. /4.~/. 
/7 . 27 2625 . - 9.23 0631/ . 1-5.017435. - 8 , 836795/ . 

B 3..,KnlO\.iCHlo1e ili:TOP Bblpa*ae T 6I1drOAapHOc.1 to npo~.E.n ':-C"'Al(o~y 
3il ",eHHble 3aMC4a ~''''AI H . B .ny3b1 ~U.1HY H lo1 . B . I\M~pxa llo8Y - 3it cnlMynH

pY~~H e A~CKYCC"' Io1. 
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H3~aTen&CKHK 
YDOMRHYTHe KHHrH MOryT O~b . Hanpaaneshl no aapec7: 

101000 MocKaa, fnaano~TaMT, n/x 79 
oTnen 06benHHeHHoro HHCTHTYTa H~ePHhiX Hccnenoaauu~ 

5!Maneea P. M. 
Pewe HHe CHCTeMbi nonHHOMHanbHO- HenHHeHHbiX 
anre6paHtH~CKHX ypaBH :' HHi"! MeTOAOM MaTpHtlHOH 
nHHeapH3aLJ;HH 

p 11-85-815 

Ilpe;\nOJKeH MeTOA perueHHH MHO r OMepHbiX nonHHOMHa.TlbHO-HenHHeHHbiX 
anre6p:mtJeCKHX ypaBHeHHH . fipou;ecc pelUeHHH COCTOHT 113 tJeTbipex 
3Tanoa: 1/ MaTpHtJHaH nHHeapH3aLJ;HH HCXOAHWX ypaBHeHHH KaK no 
OAHOH, TaK H no BCeM HeH3BeCTHbiM ; 2/ KOHC TpYHPOBaHHe COOTBeTCT
ByWmHX MaTpHu; ll,nH KaJKAOil He H3BeCTHOH; 3/ perueHHe cneKTpanbHOH 
3ap;atJH ll,nH HBXOJKll,eHHH HeH3BeCTHb~; 4/ onpep;eneHHe KOpTeJKeH pe
lUeHHH HCXOll,HOH anre6paHtJeCKOH CHCTeMbi. AnropHTM, pa3pa60TaHHbit'! 
Ha OCHOBe H3nOJKeHHOrO MeTOll,a , peanH30BaH B BHp;e nporpaMMbl p;nH 
3BM . 3¢¢eKTHBHOCTb MeTOll,a npop;eMOHCTp!ipOBaHa Ha 'IHCneHHOM npH
Me pe. 

Pa6oTa BWnOnHeHa B fla6opaTO pHH BWtJHCnHTenbHOH TeXHHKH H aa
TOMaTH3aLJ;HH OH5IH. 

Coo6~eHHe 06benR He HHOro HHC THTyTa RAepHbiX HCcneAOBa HHK. ny6Ha 1985 

Ile peaop; O. C.BHHorpap;oaoti 

Yamal eev R.M. 
Solu t ion of the System of Polynomially 
Non l inear Algebraic Equation s by the Matrix 
Linearization Method 

P 11-85-8 15 

A method for solving mult i d imensional polynomial nonlineari
t y algebraic equations is su ggested . The process of solution 
consists of four s t ages : 1) mat r ix linearization of original 
equations bo t h by one ancJ by a ll the unknowns ; 2) construction 
o f corr espond ing ma tr ices fo r each unknown ; 3) solu t ion of suec 
t r al prob l em f o r finding the unknowns; 4) definition of corte
ges of so lut ions of o r iginal algebraic system. The algorithm 
c r eated on t he base of this method is realized as comuuter 
program. Its efficiency is demonstrated on a numerical cal
culation . 

The investigation has been pPrformed at the Laboratory 
of Computing TPchniques and Automation, JINR . 
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