CUCTEMbI nMHEHHbQ(
YPABHEHUM




OCHOBHbIe NMOHATUSA

Cucmemotli aunelinwr aszebpaunecxur ypasrenutl, copepxamei m
YPaBHEHUI U N HEU3BECTHLIX, HA3BIBAETCS CHUCTEMAa BUIIA

a11Z) + @12Z2 + -+ + Q1p Ty = by,
a21Z1 + @22%2 + - - - + ATy = bo,

roe yucna a;j, ¢t = 1,m, 7 = 1, n HasbiBaIOTCA K03 Puyuenmamu CuCTeMBbI,
yucaa b; — ceobodnvmu waenamu. Ilopnexar HAXOXIEHUIO YUCIIA Ty, .




Taxkyio cucreMy ymobHO 3anucChiBaTh B KOMIIAKTHOH Mmampuunott

dopme
A-X =B.
3nech A — matpuna k03hHULMEHTOB CHCTEMBI, HA3bIBAEMAas 0CHO8HOT
mampuyeti:
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B = | . | — BekTop-croJibel] u3 cBOOOAHBIX YJICHOB b;.
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ITpoussenenue matpuu A- X onpeiesieno, Tak kak B MaTpuue A crosb-
IOB CTOJIbKO e, CKONIBKO CTpoK B Marpuue X (n wryk).




Pacwupennotl marpuueit cucremsl HaspiBaeTCa Marpuna A cuctemsr,
JIONOJIHEHHasA CTOJI6LOM CBOBOAHBIX 4JIEHOB

/011 a2... Qin bl\
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\Omi Gma-:: Gmn by

Pewenuem cucTeMbl Ha3biBAETCSl N 3HAYEHUH HEU3BECTHBIX T; =C1, T3 =C3,
-y Tn =Cp, NPUA NOACTAHOBKE KOTOPBIX BCE YpaBHEHMsA CHUCTeMbl OBpalla-
IOTCsl B BepHbIEe paBeHCTBa. Besikoe penreHue cUCTeMbl MOXHO 3aNUCATh B

BUIE MaTPULbI-CTONOIA



Cucrema ypaBHeHui#l HA3BIBACTCA COBMECTMHOU, €CJIN OHA UMEET XOTS
Obl OIHO pEILlIeHUE, U HECOBMECMHOU, €CJIA OHA HE UMEeT HU OLHOIro
pEenIeHus.

CoBMmecTHas cucTeMa HaA3bIBAETCA onpedenennoll, €CJIM OHA HMeEeT
eAVMHCTBEHHOE pelleHue, u neonpedeaennoti, eciu oHa umeer 6osee omHOro
pemiesusa. B nocnenHeM cinyyae Kaxaoe ee pelleHUe Ha3blBACTCA YACTMHHIM
‘pewenuem cucreMbl. COBOKYNHOCTb BCEX YACTHBLIX pelleHWH Ha3biBaeTcA
06U UM peweHUEM.

Pewumv cucmemy — 3TO 3HAYUT BHIACHUTH, COBMECTHA OHA WJIH HE-
comecTHa. Ecnm cucrema comecTHa, HaliTu ee obluee peleHue.

JBe cucreMbl Ha3bIBAIOTCA IKEUBAAEHMNHbMU (PABHOCHIILHBIMI), €CJIH
OHHM MMEIOT OOHO M TO Xe obuiee peuwreHue. IpyrumMu CiroBamMu, CUCTEMBI
3KBUBAJIEHTHbI, €CJIM KAJXKJ10€ pelIeHNne OLHONH M3 HUX ABJIAETCS PELICHHCM
Opyroit, u HaobopoT. '
DKBUBAJIEHTHbBIE CUCTEMbI NOJIY4AIOTCs, B YACTHOCTH, [PH 3AeMEHMAD-
HWZ NPeobpa306aHUAT CUCTEMbl NPH YCJIOBUM, YTO npeobpa3zoBaHus
BbIMOJIHAIOTCA JIMMIL HAJ CTPOKAMM MaTpPHLUBL.




Cucrema uHelHbIX ypaBHEHNUI HA3bIBAETCS 00HOpOodHotli, CJTH BCE CRO-
OoaHble YeHbl PaBHbI HYJIIO:

Q11T + Q1222+ -+ QT = 0,

amlz]_ + am2m2 + R + amnmn = 0.

OpHOpoOAHAas CUCTEMA BCEria COBMECTHA, TaK KaK T} = Tp = -+ = Tp = 0
ABJIAETCA DEIUEHHEM CHCTEMbl. DTO PEIIeHUE HA3BIBACICH HYALEDM MJIN
MPUBUANLLHBIM.




PelweHmne cucteM IMHENHBIX YPaBHEHMM.
TeopeMa KpoHeKepa-Kanennu

[Iycre mana npousBOJibHAsA CUCTEMAa M JIMHEHHBIX YPaBHEHHI C n He-
U3BECTHBIMH

anz) + a12T2 + - -+ a1pTn = by,

@21 + @22T2 + - - - + ATy = by,

VcyepnpiBaoluif OTBET HA BOIMPOC O COBMECTHOCTH 9TOH CHUCTEMbl JaeT
meopema Kponexepa—Kaneanu.




Teopema 1. Cucrema nuHelHbIx anrebpanyeckux ypaBHeHWid COBMECTHA
TOrAa N TONLKO TOrAa, KOrAa paHr pacluMpeHHOR MaTpuLbl CUCTEMbE paBeH
PaHry OCHOBHOW MaTpuLlbl.

[Ipumem ee Ge3 goka3zaresibCTBA.
[IpaBusia npakTH4YECKOro pa3bIiCKaHMA BCEX pemeHuit coemecTHOR cu-
CTeMbl JIMHENHBIX ypaBHEHUH BBITEKAKOT U3 CJIEAYIOLUUX TEOPEM.

Teopema 2. Ecnw paHr coBMeCTHOR CUCTEMbI paBeH YUCNY HEn3BecT-
HbiX, TO CUCTEMA UMEeT eANHCTBEHHOE pelleHue.

Teopema 3. Ecnu paHr COBMECTHON CUCTEMbI MEHbLUE YUCN3 HEW3BECT-
HbIX, TO CUCTEMA UMeeT DeCHMCNIeHHOe MHOXECTBO PelueHM.




[paBWIO peLLEHUSA NMPOM3BOJIbHOM CUCTEMDI
JIMHEUHbIX YPaBHEHUM

1. Halitu panru ocHoBHO# u paciumpeHHOH marpuiu cuctembl. Ecnu
r(A) #r(A), To cucTemMa HECOBMECTHA. ‘

2. Ecin r(A) = r(A) = r, cucrema cosmectHa. Haittu xaxoit-nu6o 6a-
3UCHBIH MUHOD nopaAnka r (HanOMHHAHKE: MHHOP, NMOPAA0K KOTOPOro onpe-
JleJIieT paHr MaTpulibl, HasbiBaercs OasucHbiM). B3sare r ypaBHeHu#t, u3
K03 PUIHEHTOB KOTOPbIX COCTaBJieH 6asucHbif MUHOP (OCTasIbHBIE ypaB-
HeHusi orbpocuts). Heussecrusie, k03dpPuumeHTs KOTOPbIX BXOAAT B ba-
3UCHBIH MHMHOP, HA3bIBAKOT 24G68HHMU U OCTABJISIIOT CJIeBa, & OCTaJIbHbIE
N — T HEU3BECTHbIX HA3bIBAIOT C60000HHMU ¥ NEPEHOCAT B TpaBble YACTH
yPaBHEHUMH.

3. HaliTu BbipaskeHus riiaBHbIX HEM3BECTHbIX Yepe3 cBoboaubie. ITomy-
4YeHo ob1ee pelieHne CUCTEMBI.

4. Ilpunapas ¢cBOOOAHBIM HEU3BECTHBIM NMPOU3BOJIbHbIE 3HAYEHUHA, 110-
JIYYHM COOTBETCTBYIOWIME 3HAYEHUA TJIaBHbIX Hem3pecTHbIX. Taxkum obpa-
30M MOXKHO HAMTH YAaCTHBIE PEIIEHUA UCXOOHOW CUCTEMBI ypaBHEHUIA.




IHpumep 1. NccnepoBarb HA COBMECTHOCTH CUCTEMY

{ x4+ y=1,
3z + 3y = 2.

Q Pemenue:

A=(3 3). =1,

71‘:(; :13 _12) r(A) =2 (A: ; __;|;eo).

Takum obpasom, r(A) # r(A), cnenosaTenbHO, CHCTEMA HECOBMECTHA.

\




IHpumep 2. Pewuthb cucremy
T1 =222+ 23+ T4 =1,
T) — 2T+ T3 — T4 =—1,
T — 229 + 23+ 324 = 3.

Q Pemenue: r(A) = r(A) = 2. Bepem aBa nepsbIX ypaBHEHHUA:

n-dmEFE=1 A1 1,
z) — 272 +iT3 = Zai = —1. k=l
T3+ z4= 11—z, + 225, 1—1zy + 225 1‘
Ai &= = 22 — 4z,
{2:3—34‘:—1—31-{'21:2. : ~1=z; +227 -1 . *
_ 1 1—z + 229 e
Az = 1 —1—zy+225 | 2.

CnepoBatesnibHO, T3 = —I; + 2Z2, T4 = 1 — obmee pemenune. [lonoxus,
HanpuMmep, z; = 0, zo = 0, nonyyaeM ONHO M3 YACTHBIX pemmeHuit: x; = 0,
x2=0,:z:3=0,-:c4=1. ®




MeToabl pelleHunA
CMCTEM JIMHEUHDIX
YpPaBHEHMU




PelLueHne HEBbIPOXKAEHHbIX JIMHEMHbBIX
cuctem. ®opmynbl Kpamepa

IlycTe naHa cucrema n JAHEHHBIX YPABHEHUH C N HEM3BECTHBIMU

21121 + @12Z2 + -+ + @1p Ty = by,
@21Z) + @22T2 + - - + @onTy = by,

ooooooooooooooooooooooooooooooooo

Qn1Z1 + 2%z + - + GpunTn = by

UM B MarpuvHoit dopme A - X = B.
OcnoBHaa Marpuna A Takoif cucremnl kBanpatHas. Onpenenuresb

3TONH MaTpUUbI
ay; ... Qun

A=
Qn1 --- QGnn

Ha3bIBAETCA onpedesumenem cucmemv.. Ecnu onpenenuresb CHCTEMbl OT-
JIMYEH OT HyJIf, TO CUCTEMA HA3bIBACTCA HEBBPOAHCIeHHOU.
Haitnem pewenne nanHoit cucreMbl ypaBHeHu# B ciy4yae A # 0.




YmuOXKHMB 06e yacTn ypasHenus A - X = B cnesa na matpuny A~!,
nonyuum A"'-A- X =A=' . B. llockoneky A~ A=Eu E-X =X, 10

X=A4""B.

(1)

Orbickanue pemenus cucTemsl 1o hopmyne (1) Ha3pIBAIOT Mampuy-
HOM CNOCOOOM PEeNIEHUsT CUCTEMBI.
Marpuunoe pasedctso ( 1) sanumem B Buze

TO €CThb

(71

2

oy
(1)

1
T2

oy

Ay An ... Anm
_ 1 [A2 Ax ... Ap
TA N e
Aln A2n Ann

Apby +Anbo+---+ Apyb
/ 1101 2 n.l._n\

Ajaby +A?2L’2A+"'+An29n




Orciopa cnenyer, YTO

i = Apby +Anby+---+ Apyby
A A

Ho A;1b1 + A2 b3 + -+ - + A1 b, €CTh pa3siokenue OnpenesinTeNs

b1 a2 ... Qin

by a .. a
Al — 22 2n

bn an2 .o ann

no aJiemenTam nepsoro cronbua. Onpenenurens A; nojy4vaercs u3 onpe-
nenurens A nyrem 3aMeHbI MepBOro ctoabdbua x03ddUUUEHTOB CTONOLOM
U3 CBODOOHBIX YJIEHOB.

Urtak, z; = % :

AHaslornyHo: 2 = %2, roe A, nosyyeH u3 A nyteMm 3amMeHbl BTOPOro
cronbua K03pPUUUEHTOB CTONOLOM U3 CBOOOAHBIX YJIEHOB; T3z = %’i, e

2 Tn = R




E ®opmysl =
| zi=—, i=Ln (2)

Ha3biBAOTCA popmyaamu Kpamepa.

Utak, HEeBbIPOKAEHHAA CACTEMa N JIMHEHHBIX ypaBHEHHH C N Heus-
BECTHBIMM HMEET ENMHCTBEHHOE PelIeHHE, KOTOPOe MOXeT ObITb HalaeHo
MaTpu4HbIM criocobom (1) nwmbo-mo dpopmynam Kpamepa (2).




221 - Z9 =O’

ITpumep 3. Pewnthb cucrem
P P 5 {21 +3zy =1T.

=7, Az:

10

3 7 3 1 7

Q Pemwennpe: Azlf ‘1J=7¢0, A1=| 0 —-1‘ 2 0
3Ha"lu'l‘, $1=;=1’ 32_-:17:2. ®




Mprmep 4. Pelmntb cMCTEMY IMHEMHDBIX YPAaBHEHMM
meToZoM Kpamepa:

(2%, +3x, + %, =1

N

Pewenue. Haxoanm onpejgennte/lb CUCTEMbDI.

2 F 1
A=3 -1 2|=2+6+12+1-16+9=
1 4 -1
=14 %0,

CnepoeatenbHo, cMCcTeMa ABNSAETCA onpeaenéHHor. [Ana HaxoraeHua eé
peLeHUa Bbl4MCAEM onpeaenmuTenm




13 1 11 2 3 1
A, =l -1 2|=14, A =P 1 2|=0, A, =[3 -1 1|=-14,
1 4 -1 12 -1 1 4 2

Mo dopmynam Kpamepa Haxoaum:

xl—E—l,
14
weloo
14

14

Utak, (1; 0; -1) - ©AUHCTBEHHOE peLUEeHUE CUCTEMDI.




[ipymep 5. PewnTb MaTpUYHbIM METOAOM CUCTEMY
JIMHEUHbIX YPaBHEHMH.

(2x,— %, +3%;, =1
—2Xy+2% =2
3x+x,+2=0

..

War 1. CoctaBnsem cnegywowme Matpuupl. Matpuua Ko3ddUUMEHTOB npu |
HEeUSBECTHbIX: \

e =1 3
A=|0 -2 2
3 1 1

MaTpuua HEMSBECTHDIX: MaTtpuua cBob04HbIX YNEHOB:

X

X3

I
e I S




MpoBEPUM, He SBASETCS M MaTPULA KO3hdULMEHTOB NP HEUSBECTHDBIX BBIPOKAEHHOM:
AA=2e(-2)e1+(-1)0203+0-
—3e{-2)e3-0-2e102=18-14=4.

OnpeaenvTenb 3TOM MaTpuUbl HE paBeH HY/I0, CNeAOBaTE/NbHO, MOKEM MPUMEHATb
v

MaTpPU4HbIM METOA.

Lar 2. Haxoaum matpuuy, obpaTtHyo maTpuue Ko3ddUUMEHTOB NPU HEUSBECTHDIX:

-4 4 4
-
A=Z.6—7 —4

6 -5 -4

War 3. Haxoaum MaTpuly HEMSBECTHDIX:

-4 4 4 1 1
of 6 =7 —4|e|2|=|=2]
6 -5 -4} (0 -1

UTaK, NOAYSMUAM pelueHHe:

n=l xy=-2;, x3=-1




PewweHne cuctemM IMHEUHbIX YPaBHEHMM
MeToaoM [aycca

Onxum u3 nHanbosiee yHuBepcaibHbiX U 9(h(HEKTUBHBIX METOAOB pelle-
HUM JTuHelHbIX anrebpanyeckunx cucTeM sBngerca memod Iaycca, cocTosA-.
ot B MOC/IEI0BATEILHOM UCKJTIOYEHHH HeU3BECTHBIX.

ITycTy nana cucrema ypaBHeHHiH

anx) +a12T2 + -+ @ 1pTn = by,
a21Z) + @22T2 + - - - + Q2nTn = b2,

(3)

ITpouecc pewenus no merony ['aycca cocrout u3 asyx atanos. Ha nep-
BOM 3Tane (npsMoii XOa) CUCTeMA NPUBOAUTCH K CMynenvamomy (B 4acT-
HOCTH, MPEY20AbHOMY) BULIY.




ITpouecc pemenus no meroay 'aycca cocrout u3 asyx aranos. Ha nep-
BOM 3Tane (nMpsiMoii XOa) cucTema NPUBOAUTCHA K cmynexnvamomy (B 4acT-
HOCTH, MPeY20AbHOMY) BULIY.

[IpuBenenHas HUXXe cUCTEeMa UMEEeT CTYNeHYaThli BUI

Q1171 +Q12%2 + *+ Q1T+ + AQ1nTn = bl,
22Ty + ++ + QpTk + -+ + ATy = b,

roe k < n, ai; # 0,1 = 1, k. Koadbduuuents! a;; Ha3bIBaAOTCA e.aaeuwuu\
3JIEMEHTAaMHU CUCTEMBI.

Ha BTopoMm 3atane (o6paTHbIl X0a) HOET NOCJENOBATEIHBHOE ONpeaeie-
HUE HEU3BECTHBIX U3 BTOH CTYNEHYATOH CHCTEMBI.




Onumem meron I'aycca nompobuee.

TIpamoti xod.

Bynem cuurarb, 4ro 3siemeHT ay; # 0 (ecom a3y = 0, TO nepBbiM B
CHCTeMe 3anuileM yPaBHeHHe, B KOTOPOM K03(PUUMEHT Npu ) OTINYeH
OT HyJIf).

[Ipeobpasyem cucremy ( 3), UCKJIIOYMB HEU3BECTHOE T BO BCEX YPaB-
HEHHAX, KPOMEe IepBOro (MCrnosib3ys 3JieMeHTapHble Nnpeobpa3soBaHUs CH-

crembl). 1 3TOro yMHOXuM 06€ 4acT¥ NepBOro ypaBHEHUs Ha —gzl u
11
CJIOXKUM NMOYJIEHHO CO BTOPBIM ypanueunem CHCTEMBI. 3aTeM YMHOXHUM o6e
4aCTH NEePBOro ypaBHEHUA HA —-531 M CJIOXUM C TPETbUM YPABHEHUEM CH-
11
cremsl. [Ipofospkas 3TOT NpoUece, NOJyYUM SKBUBAJIEHTHYIO CHCTEMY

anT) + a2z + -+ + 10T, = by,

DS (| )
il bt e B,




3xech ag- ), bgl) (¢,7 = 2,m) — HOBbIE 3Ha4YEeHUA KOIDDUIMEHTOB U NPaBBIX

yacTel, KOTopble NOJIy4YalTCA N0CJIe [1IePBOro 1ara.

Ananorn4yubpiM 06pa3soM, CYMTAsSI [VIABHBIM 3JIEMEHTOM aglz) # 0, nc-
KJIIOYUM HEU3BECTHOE T M3 BCEX YpPaBHEHHUM CHUCTEMbI, KpOME [EepBOro u
BTOpPOro, U Tak nanee. IlponospkaeM aTOT npouece, noxka 3To BO3MOXHO.

Ecnu B npouecce npuBeneHus cuctemsl ( 3) K CTyneHYaToMy BUAY I0-
ABATCA HyJIeBble ypaBHEHMs, T. €. paBeHcTBa BUaa 0 = 0, ux orbpaceiBaor.
Ecnu xe nosiBurca ypasuenue Bupa 0 = b;, a b; # 0, To 370 CBUAETENIb-
CTBYET O HECOBMECTHOCTH CUCTEMBI.




Bropo#t sran (obpamnwii zod) 3axk/04aeTCsi B PEUIEHHHM CTyNEHYa-
Toii cucrembl. CTyneHyaTtas cuCTeMa ypaBHeHUH, BooOme rosops, MMeer
BecuncnenHoe MHOXeCTBO peuieHuil. B nocsienHeM ypaBHEHMM 3TOH CH-
CTEMBbI BBIPAXAEM [ePBO€ HEU3BECTHOE Tj 4Ye€pe3 OCTAJIbHbIe HEH3BECTHbIE
(Tk41y---,ZTpn). 3aTEM MOACTABJISIEM 3HAYEHHE T B NPEAINOCJIENHEe ypas-
HEHHE CHUCTEMBb! U BbIpaXKaeM Tr—) 4epe3 (Tis+1,...,Tn); 3aTEM HAXOMAUM
Tg—2,--.,Z1. IlpunaBasa cBoOOOHBIM HEU3BECTHBIM (Tgi1,...,ZTn) MNPOU3-
BOJIbHBIE 3HAYEHUH, [T0JIY4YUM OECUYNCIIEHHOE MHOXKECTBO pelleHnuit CHCTEeMBI.

3amevanus: 1. Ecnu cryneHyaras cuCcTeMa OKa3biBaeTCA TPEyroJib-
HOM, T. €. kK = m, TO UCXOAHAA CUCTEMA MMEET eIMHCTBEeHHoe pemenue. M3
NOCJIEAHEr0 YPABHEHUSA HAXOOUM I, U3 NPENIOCIIENHEr0 yPpaBHEeHUS Tpn—1,
naJiee NOJAHUMASICh N0 CUCTEME BBEPX, HalilleM BCe OCTaJIbHble HEU3BECTHBIE
(xn~2: oai 311)'

2. Ha npakTuke ynobHee paborarh He ¢ cucremoit (3) , a ¢ pacun-
PEHHOU ee MaTpuueil, BINOJHASA BCe 3J1eMEHTapHbIe Npeodpa3oBaHUsT HAl
ee cTpokaMu. YuobHo, uTobbl koadduumesT ay; 661 pasen 1 (ypaBHeHus
NnepecTaBUTh MECTAMH, JTHGO pasnenuTh 06e YacTH YPABHEHUA Ha ajy # 1).




[lpuMep 6. PelinTb CUCTEMY METO40M
[‘aycca:

221 — T2 +3x3 — dz4 =1,

ry, — T — 51:3 = 2,
3xy — 229 — 223 — OT4 = 3,
7y ~ dx9 — 923 — 1024 = 8.




PelueHue: B pe3ynbTtate an1eMeHTapHbIX
npeobpa3oBaHMK HaJl PacLUMPEHHOU MaTpULEN

CUCTEMbI

9 -1 3 =5 1 1 =1 =5 0 2
] ~1 <85 0 2 2 -1 3 -5 1] _
3 -2 —2 =5 3| 18 -2 -2 -5 3
7 -5 -9 —-10 8 7 -5 -9 —-10 8
] =T =5 0 2 ]l =1 =5 0 2

_]o 1 13 -5 -3] Jo 1 13 -5 -3
0 I 18 -5 ~3 0 0 0 0 O
0 2 26 -10 —6 0 0 0 0 0

HCXOJHAs CHCTEMA CBEeJIaCh K CTYNEHYaTOMH:
ry — g — 52:3 = 2,
z2 + 13z3 — S5z4 = 3.
[Toaromy obuiee pemmenune cucreMsl: o = 54 — 1323 —3; 1 = Sx4 — 83— 1.

Ecnu nonoxurs, Hanpumep, z3 = 0, 4 = 0, To HalineM ONHO U3 YACTHBIX
pelieHu#t 3Toi cucremnsl z; = —1, 70 = =3, 23 =0, z4 = 0. @




[Ilpumep 7. PelwinTtb cUCTEMY METOAOM
[[aycca:

xy+ Z2+ z3 =3,
271 + 329 + 223 = 7,
31+ T2+ x3 =239,
9T — To — I3 = 3.




Q Pewenue: IIpoussenem asiemenTaphble npeobpa3oBanus HAL CTPOYKAMH
pacmUpEeHHO! MaTPHLIbl CUCTEMBI:

11 13 (1 1 1 3)
2 3 2 7 01 0 1
31 15| 7]|0-2-2 —4
5-1-13 \0 -6 —6 —12)

\

[

OO O =

pund  pmnd ekl

pd ek OO
BN BN = O

[TonyyenHas MarTpuila COOTBETCTBYET CUCTEME

) + T2 + 23 = 3,
=1,
.’B3=l.

T

\

OO0 =

O O =

O = O
O = =W

OcymecTBiiaa obparubiif xon, HaxoouMm z3 = 1, 2o = 1, ; = 1.

\




CH1CTEMbI IMHEUHBIX OAHOPOAHbDIX
YpaBHEHUM

IlycTe naHa cucrtema JMHEHHBIX ONHOPOAHBIX YpaBHEHUN

a11Z1 + C12Z2 + - + Q1T = 0,
2121 + Q22 + - + G2z, =0,

OueBMIHO, YTO OHOPONHAA CHCTEMA Beerna coBmecTHa (1(A) = r(4)),
OHA UMEeT HYy.ne60e (MPUUAAIbHOE) peutenue Ty = Ty = -+ = Tp, = 0.
IIpu Kakux yCJIOBMAX ONHOPOAHAA CUCTEMA UMEET M HEeHyJIeBbIe pelme-
Hus?




Teopema 4. [na 1oro, 41obbl CMCTEMa OAHOPOAHBIX YPaBHEHNA umena
HeHyNeBble peweHna, HeobxoanMo n QOCTaTOYHO, YTODLI paHr r ee OCHOB-
HOM MaTpuLbl Bbin MeHbLWEe YUCNA L HEU3BECTHLIX, T. €. T < n.

!

(J HeobxomumocTs.

Tax Kak paHr He MOXEeT NPEeBOCXOANUTH pa3sMepa MaTPULbI, TO, OYEBU/I-
HO, r < n. [lyers r = n. Torpa onuH U3 MHHOPOB pasmepa N X N OTJIMYEH
ot HyJsA. [103TOMY COOTBETCTBYIONIAS CUCTEMA JIMHEHHBIX ypAaBHEHUH umeeT

eAMHCTBEHHOE pPelLIeHHe: T; = %l =0,4A; =0, A # 0. 3uayur, Apyrux, Kpo-

Me TPUBHAJIbHBIX, pemenui HeT. UTak, ecaim eCTh HETPUBHAJIBHOE pelIeHue,
TO T < N.

Jlocraro4yHOCTS.

[Tycrs r < n. Torpa ogHoponuas cucrema, 6ynyyu cOBMECTHOH!, sABJIA-
erca HeonpeneaeHHoi. 3HauynT, oHa uMeeT HeCUUCIIeHHOe MHOXECTBO pele-
Huil, T. €. UMEeT U HEHYJIeBbl€ PEIEHHUS. in




[Iycts pmana ogHOpOAHAA CHUCTEeMA 7T JIMHEHHbIX YpAaBHEHHH C n Heus-

BECTHbBIMHU
ar) + a122 + -+ + AinTy = 0,

Teopema 5. [lns toro, 4tobbl ogHOpOAHAsR CUCTEMA L IUHERHbIX ypaB-
HEHWA C . HEW3BECTHLIMU UMENa HEHYNEBbIe peleHus, Heobxoaumo n ao-
CTaTO4HO, 4TObbLI ee onpepenutens A bbin paseH Hymo, T.e. A = 0.

(J Ecnu cucrema umeer HenysieBble pemenus, 70 A = 0. 6o npu A # 0
CHCTEMA UMEeT TOJIbKO €JMHCTBEHHOe, HyJeBoe pemenune. Ecaun xe A = 0,
TO PAHr 7 OCHOBHOW MaTpUUbl CUCTEMBI MEHbINE YHUCJIA HEU3BECTHBIX, T. €.
r < n. U, 3HauuT, cucrema umeer GECKOHEYHOE MHOXECTBO (HEHYJIEBBIX)

pPelueHuH.



[ipumep 8. PelwunTb cuctemy

Ty — 229 + 423 =0,
2z, — 3z + 523 = 0.

(Q Pewenue:
1 -2

1 -2 4\~
A—(2 _3 5), F(A) =2 (A= 9 _3‘=1;£0), n=3.

Tax kax 7 < n, TO cucrema umeer OECYNCTIEHHOE MHOXECTBO pemeHuH.

Hailnem ux
I — 2.‘1!2 = —4323,
2z, — 3x9 = —5z3.
| -4z -2 _ |1 -4z | _
Ay = , i _3| = 223, Ay = o 3z3. Crano 6biTh, T =

= éAl = 23:3, Ty = %2- — 3.’53 —_ 06111.88 peLIeHHue. ’

[Tonoxus z3 = 0, nojiyyaem OHO YacTHOe pemeHue: £1 = 0, zo = 0,
x3 = 0. [Tonoxus z3 = 1, mosy4aem BTOpPOE YACTHOE pelUeHHE: T; = 2,
zo=3,z3=1mnr1n. _ @




Cnacmbo 3a BHMMaHMe!




