Ccucmembl TUHEUHbIX
ypasHeHUU

Jlekuus 3




[TycTb 3agaHa cuctema n NMIMHEUHbIX
YpaBHEHUN C N HEU3BECTHbLIMU

g




COBOKYMHOCTb 3HAYEHUN HEU3BECTHbIX
X = Q,

roe =1, 2, ..., n, Npy nogcTaHOBKe

KOTOPbIX YPaBHEHUSI CUCTEMBI

obpallaloTcsi B paBeHCTBa, HA30BEM

peweHUeM CNUCTEMBI.




Cucrema, nmerLiasa XoTb OHO pELUEHME,
Ha3blBaeTCa co8MeCMHOU.

Cuctema, He nMmeroasa HM 0gHOro
peLleHNs, Ha3blBaeTCca Heco8MECMHOU.

Cuctema, nmewwiaad eagMHCTBEHHOE
peLleHne, Ha3blBaeTCcAa ornpedesieHHOU.

Cuctema, nmetrowaga bonee ogHOro
peLleHns, Ha3bIBaAEeTCA Heornpeoe1eHHOWN.




[lpasusrno Kpamepa
peweHuUs cucmem
JIUHEUHbIX ypasHeHuU




PaccmMmoTpumMm cuctemMy NMMHENHbIX
YpaBHEHUM

J
a,, X, +a,x, +a;;x; =b,

A5 X; + Ay Xy +Ary Xy =D,

A3 X T A3 X, T A33X5 =b,.
Cucrtema Tpex ypaBHEHUN MOXKET ObITb
pelleHa no npasuny Kpamepa,




CocTtaBum onpeaennTens 13
KO3 PULMNEHTOB NMPU HEN3BECTHbIX

A=la, ay, ay

HasoBeM ero onpeagenmntenem CUCTEMBI.
Ecnn A0, To cuctema coBMeCTHa




[lanee coctaBuUM TpM BCrOMOraTesibHbIX
onpeaenuTens:

b, a,, ag; a,, b a;

Axl — bz d,yy Aoy sz = |4 bz 7%
) )

by ay, as; a,, by aj




PeweHune cuctemenl (10) Haxogum no
doopmynam:

xl —_ -
A A A
KOTOpble Ha3biBalOT hopMynamu Kpamepa




3amMmeydyaHue.

[TpaBuno Kpamepa npun n>3 He nmeeTt
NpakTU4ecKoro NpuMeHeHns n3-3a
rPOMO30KOCTUN BbIYUCTIEHUN.




[Tpumep

PelunTb cuctemy ypaBHEHUA




PeweHue cucmem
JIUHEUHbIX ypasHeHuU
cpedcmeamMu Mampu4yHo20
UCYUCIIEHUS




PaccmMmoTpumMm cuctemy 3-X NMUMHENHbIX
ypaBHEHUN C 3-MA HEU3BECTHbLIMMU:.
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CocTtaBmM 13 KO3IPPULIMEHTOB NpU
HEN3BECTHbIX MaTpuLy
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N HA30BEM ee Mampuueu cucmemal.




MaTpuuy (b \

Y
Ha3bIBaOT MaTpPULEN-CTONOLIOM U3 CBODOOHbIX
YrieHOB, a MaTpumLy

(x, )
X =\ x,

X
- MaTpuuen-ctonbLom 13 hev?s/BeCTHblx.




3anuem cUCTeMy ypaBHEHUN B BUAOE
MaTPUYHOIO ypaBHEHUS

AX =B

YMHOXasa obe 4yacTn 3Toro ypaBHeEHUS CrneBa
Ha Aﬁbnqum: .

AV A0 =A" A= 40 =
A" A=>0=4"4




Taknm obpasom, ecnm matpumua A
CUCTEMbI HEBbLIPOXOEHHAaY, T.e.
cyllecTByeT 41, To pelueHne cucTemsl
NMMHEUHbIX YpaBHEHUU MOXXHO HaWUTU Mo

doopmyne




3ameyaHue

MeTon MaTpMYHOro NcYMCrieHns obbIYHO
MPUMEHSIOT AN peLleHnss CUCTEM TPEX
YPaBHEHUI C TPEMSI HEU3BECTHBLIMM.
PeluaTb 3TMM METOOOM CUCTEMBI C
O60NbLLUNM YUCITOM YPaBHEHUI U
HEeN3BECTHbIX HEYJOOHO, TaK Kak OH
NPUBOAUT K TPOMO3OKUM BblKNagKam.




[Tpumep

Cpeaocrsamm MaTpuUyYHOro NcHUCNeHus
PELWNTb CUCTEMY NIUHEUHbIX YpaBHEHUN

x-3y+5z=-10,

12X+ y—z=),

Ax+2y+3z=35




PaHa mampuusbl.
JrnemMeHmapHsble
npeobpa3osaHus.




MuHopbl Mampuusbi

Paccmotpum maTtpuuy A pasmepa m X 1.
Bbibepem B 3TOM MaTtpuLe Npon3BObHO K
CTPOK 1 k ctonbuos, rae k< mun k< n. N3
3N1IeMEHTOB, CTOALLUUX HA NepecevyeHnmn
BblJENEeHHbIX K CTPOK N kK cTONOLOB,
COCTaBuUM onpeaennTenb k-ro nopagka.
Bce Takme onpenenntenn Ha3blBakoT
MUHopamu K-20 nopsgoka maTtpuubl A.




lpumep

N3 maTpuubl
(3 2 4 2)
A=12 0 1 1
0 4 51,

MO>XHO cocTaBuTb 12 MmHOpPoOB 1-ro

nopdnKa — 310 CaMin 3JfieEMEHTbI MaTpPULUbl
A.




Ecnu BbIOpaTb Kakne-nmbo aBe CTPOKU U
OBa ctonbua matpuubl, TO MOXHO
COCTaBUTb MUHOPLI 2-ro nopsaka,
Hanpumep ,




PaHr matpuubl

PaH20M MaTpuubl Ha3blBaeTCcAa HanBbICLLNNA

M3 NOPSAAKOB OTMNUYHBIX OT HYNS MUHOPOB
MaTpuLbl.

PaHr matpuubl A obo3Ha4aeTcs:

r(4) wnm rang(A) -




Js/ieMeHmapHbie
npeobpa3zoeaHusi Mampuubl

[N BblUMCIEHNS paHra MmaTpuLlbl ee
CHa4ana npmBoadAT K bonee npocTtomy
BMAY C MOMOLLbIO TaK Ha3blBaeMbIX

afieMeHTapHbIX NpeobpasoBaHUN, K
KOTOPbIM OTHOCSITCS:




1.YMHOXeHWe BCcex 3NEMEHTOB CTPOK
Ha OOQHO W TO e 4ncno He paBHoe 0.

2. [lepectaHOBKa CTPOK MeCTaMM.

3. [lpnbaBneHne Kk anemeHTamMm OOHOWU
CTPOKM COOTBETCTBYHLLMNX
9N1IeMEHTOB APYyron CTPOKMW,
YMHOXEHHbIX Ha OOQHO W1 TOXe 4Yucno.




4.0TbpacbiBaHMe  OOHOUM W3  ABYX
OOVHAKOBbLIX CTPOK.

5.0T1OpacbiBaHMe HYNeBOU CTPOKM.




Teopema: OnemMmeHTapHble
npeobpa3oBaHNS HE MEHSIIOT paHr

MaTpuLbl.

MaTpuubl, nony4vyeHHble C MOMOLLULIO
afieMeHTapHbIX npeobpa3oBaHUN,
Ha3bIBalOT 3K8UBaIEHMHbLIMU (~).




Ecnu ¢ NnoMoLLbO 3NeMeHTapPHbIX
npeobpasoBaHN MOSTYYUTb HYIN HUXKE
rMmaBHOW AnaroHann MmatpuLbl, TO paHr
NCXOOHOU MaTpuubl ByaeT paBeH yncny
HEeHYNeBbLIX CTPOK Npeodbpa3oBaHHOM
MaTpuLbl.




[lpumep

C NnomMoLLbIO 3rieMEeHTapPHbIX
npeobpa3oBaHUN BbIMUCTIUTb PaHr
MaTpuLbl

(3 2 1 5)

6 4 3 7
A =

9 6 5 O

3 2 0 8,




[ToHaTHne 0 NMMHEenHoOn 3aBUCUMOCTU

PaccmoTpum matpuuy

(3 2 1 2
A=|2 0 -1 1
0 4 5 1,

OBbo03Ha4YmMm ee CTPOKK
e, =(3,2,1,2), e, =(2,0,-1,1), e, =(0,4,5,1).

OyeBnaHO e, =2e —3e, - OTO paBEHCTBO
NOHMMAETCS B CMbICNE NO3NEMEHTHOrO
CNOXXEeHus.




Ctpokn ¢,,e,,...,e_ MaTpulbl A
NTMHENHO 3aBUCUMBbI, ECITN MOXHO
nogobpartb Takue He paBHbIE HYIHO
OOHOBPEMEHHO vucna & ,0,,...,a  4TO

ae +o,e +..+o e =0

Ecnn Takux yncen nogodbpartb Hemnb3s, TO
CTPOKU MaTpuLibl MIMHENHO HE3ABUCUMbI.




Ecnn ogHa U3 CTpoK MaTtpuubl MTMHEWUHO
Bbipa)aeTcqa 4yepes apyrme CTpoku, To
CTPOKWN 3TOMN MaTpuLbl Mexay coboun
NTMHENHO 3aBUCUMBbI.




[Tpumep

CTpoOKM Takon MmaTpuLbl IMHENHO
He3aBUCUMbI (FTH3), TaK KaK nX
HEBO3MOXHO Bblpa3nTb OQHY Yepes

APYrylo.
1 0 0
A=|0 1 2
0 0 1,




Teopema o paHae Mampuuabl

PaHr matpuubl paBeH
MaKcMMarnbHOMY YnUCny NMMHEUNHO —
He3aBUCUMbIX CTPOK MaTpuLbl.




Teopema. Ecnn paHr maTpuLbl paBeH T,
TO B 3TOUN MaTpULLE MOXHO HaWUTWU r
NTIMHENHO HE3aBUCUMbIX CTPOK
( cTonbuoB), Yepes KoTopble NMIMHENHO
Bblpa)atoTcsl oCcTarbHbIE CTPOKU
( cTonOUuUbl) MaTpuULbI.




Teopema. [1na Toro 4Toobl
onpenenuTtens ObIn paBeH HYIIo,
Heobxo4MMO 1 OOCTAaTOYHO, YTOObI ero
CTpokuM ( cTtonobubl) ObININ NMMHEUHO
3aBUCUMbI.




