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Knaccugpukauua matpuy

«[1Be maTpuubl paBHbl Mexay cobown,
ecnn paBHbl BCe COOTBETCTBYHOLLME
anemMeHThbl 3TUX MaTpuLl

Matpuua HasblBaeTca KBapaTHOW,
eCnnm 4YnUCno CTPOK pPaBHO  Yucny
cronbuoe. [llpu 23TOM KBagpaTHYHO
MaTpuyy pasmepa nxn HasblBalT
MaTpuLEeN n-ro nopagka

KBagpatHaa wmarpula Ha3blBaeTcd
anaroHaribHOuW, ecnm BCe 3NEeMEHTHI,
KPDOME JNEMEHTOB IT1aBHOM AnaroHarnu,
PaBHbI HYJH0




Knaccugpukauua matpuy

e [lnaroHanbHas MaTtpuua
Ha3blBaeTcad eOuHUYHOW, eCnun Bce
SrieMeHTbl  [MaBHOW  AuaroHarnu
PaBHbI eHNLE

MaTpuua HasbiBaeTcs HyleBou,
€CIN BCE 3NEMEHTbI paBHbl HYI1H0

KBagpatHaa martpula HasblBaeTcd
TPEYroribHOW, eCnun BCe 3NEMEHTHI,
PACMNOSIOXEHHbIE 0 O[HY CTOPOHY

OT T[MaBHOW [OuMaroHanu, pPaBHbI
HYITO




Knaccugpukauua matpuy

MaTtpuua HasbIBaeTcsi BEKTOPOM, €CIIN OHa
COOEPXKUT WNN O[HY CTPOKY, WU OOUH
cTonbeL Cle(e - "
*MaTtpuua Ha3bIBaeTCcA TPAHCMOHUPOBAHHO K = - -
OaHHOW, €eCnW KaXaasi CcTpoka gadHHon ™ -
MaTpuLlbl CTaHOBUTCA CTONMDOLIOM C TEM Xe
HOMEpPOM Yy HoBOW MaTpuubl. Obo3HavaeTcs

AT

*MaTtpuua Ha3blBaeTca KaHOHNYECKON, ECIN B

Ha4vane rnaBHOW gmnaroHanm CToAT eauHULbI,
d OCTallbHblE 3JIEMEHTbI PaBHbI HYJ1HO D= 0




[Tpnmep

A= (1 3] KBagpartHaa maTtpuua A
2 4

B = (1 2 3) MaTtpuua-BekTop B

1 0 0) TpeyronbHaga maTtpuua C
C=|2 1 0
3 2 1,

TpaHcnoHnpoBaHHbIE MATPULLbI:

(1) 1 2 3)
AT_IZ B' =|2 c'=l0 1 2
3 4 3, 0 0 1,



[encteuna Hag maTtpuLamm

-Cymmon  gByx mMartpul,  OOWMHAKOBOro  pasmepa
Ha3blBAaeTCA MaTpuua, nonyyYyeHHad C MNOMOLUbLIO
CIOXEHNA COOTBETCTBYKOLUMX 3feMeHTOB  OaHHbIX
MaTpuy
*[lponssegeHnem maTpulbl Ha 4YUCIO Ha3bIBAETCHA
MaTpuua, Bce aremMeHTsl KOTOPOWU YMHOXEHBLI Ha JaHHoe
4yuncno
*[lponsBegeHnem OByx maTtpul, Ha3blBaeTca MmaTtpuvua, Y
KOTOPOWN 3SIEMEHT i-TOMN CTPOKU M j-TOro ctonbua paBeH
cymMmme NpousBeeHn 3NEeMEHTOB i-TO CTPOK/ NepBOU
MaTpuubl Ha COOTBETCTBYHOLUME 3NEMEHTbI |-TOIO
ctonbua BTOpPOU MaTpuubl
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CBouncTBa OencTBUN 4. B+RB- A

*[lepemecTnTENbLHOE CBOUCTBO A+B=B+ A4
*CoyeTaTernbHble CBOUCTBA A+ (B+C)=(4+B)+C

o-(B-A)=(ca-B)-4; (A4-B)-C=A4-(B-C); a(4-B)=(a-A)-B
*PacnpenenutenbHble CBOUCTBA A-(B+C)=A-B+A-C

a-(A+B)=a-A+o-B (a+P)A=a-A+p- A
-CBOTCTBa Hyns A A=0 O 4
*CBOWCTBO enHNLbI

E-A=A4



ArnemMeHTapHble nNpeobpa3oBaHUS
MaTpuL,

1. MNMepecTtaHoBKa MecTamyn OBYX naparnnesibHbIX
PSO0B MaTpULbl

2. YMHOX€EHWe BCEX ANeMeHTOB psga MaTpuLbl Ha
YMCNO OTNINYHOE OT HYNS

3. lpnbaBneHne KO BCEM J3rieMeHTaM psiga
MaTpuULibl COOTBETCTBYHOLLMX 9/IEMEHTOB
napannenbHoro psiaa, YMHOXEHHbIX Ha OOHO U
TOXe YMCIO.

[1Be mMaTpuLibl Ha3bIBAlOTCA 3KBUBASIEHTHLIMU,
€Cnn ogHa U3 HUX nofny4yaetca u3 gpyrov c
MOMOLLbIO
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OnpenenuTens

Onpepenutenem kBagpaTHOW MaTpuL bl HA3bIBAETCS
KOTOpPOE BbIYUCIIAETCA CreayoLwwmnm odbpasom:

1.Ecnn nopagok kBagpaTtHOM MaTpuubl paBeH 1, T.e. OHa
COCTOMUT U3 1 4ynucna, To onpegennTenb paBeH 3aTOMY Ynchy

2.Ecnn nopsnok kBagpaTtHOM MaTpuubl paBeH 2, T.e. OHa
COCTOUT U3 4 4ucen, To onpegenuTenb paBeH pPasHOCTU
Npou3BeOAEHNUA  OfIEMEHTOB [MNaBHOM  OuaroHanun W
npoun3BedeHnsa arieMeHToB NOOOYHOW AnaroHanm

3.Ecnn nopsgok keBagpaTHOM MaTpuubl paBeH 3, T.e. OHa
COCTOMUT M3 9 4ucen, To onpegenuTenb paBeH CyMMe
Npou3BeLEHUN 3NEMEHTOB [MNaBHOW AuaroHanu M OByX
TPeyronbHUKOB NapanfieNnibHblX 39TOW AguaroHanum, Wus
KOTOPOM BblMNM  CYyMMY NpPOU3BEOEHUN  3NEeMEHTOB
nobo4yHoM  gmaroHanu W  OBYyX  TPeyrofibHUKOB
napansienbHbIX 3TON AnaroHanu

4



Onpegenutens

5 dyp dpp| B
. = 1Ay —dpAy,
d, dy

31ay Ay ay|= (a11a22a33 T apdyds + a21a32a13)_

dy  dsp  dig
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CBouncTBa onpegenuTenemn

OnpepenuTenb He
N3MEHWUTCH, eCnn CTPOKU
3aMeHUTb cTondbuamu, a
CTONOLbI — CTPOKaMm

OnpegenuTens,
NMMELNA 2 OONHAKOBbIX
psida, paBeH HyMo

Oowmnm MHOXUTErb

kKakoro — numbo psaga
onpegenuTenst  MOXHO
BbIHECTU 3a 3HaK

onpegennTend nc nd

b




CBouncTBa onpegenuTenemn

4. Tlpn nepectaHoBKe OBYX
napannesnbHbIX PSA0B onpeaennTens
MEHSAET 3HaK Ha NMPOTUBOMNOSTOXHbIN

5. Ecnn anemeHTbl Kakoro-nmbo
psaga onpegenuTenst NpeacTaBnsitoT
cobon cymMMmbl OBYX criaraemblx, TO
onpenenuTenb MOXET ObITb
Pa3noXeH Ha CYyMMY OBYX
COOTBETCTBYHOLLMX OnpeaenuTenen

6. Onpepenutenb He U3MEHUTCS,
ecrnn K 3reMeHTamM OJgHoro psga
npnbaBnTb COOTBETCTBYHOLLMNE
9NeMeHTbl napannenbHoro  psiaa,
YMHOXeHHble Ha ntoboe 4yncro

b+n
d+m

a b+na

c d+nc




MwunHop anemMeHTa onpegenuTens un ero
anredbpan4veckoe OonoriHeHne

*MnHOpoM anemeHTa a |
onpenenuTens n-ro nopsaka A=lay ay ay
Ha3blBaeTCs
n-1 NopsAaKa, Nony4YeHHbIN 13

MCXOAHOIO C NMOMOLLbHO a a. a
i-Tom cTpokM M Ay, = 2 "B M, =" F

j-TOFO CTO“6L|,a a32 a33 a21 6123

*Arnirebpanyeckoe

[OMNONHeHve anemMeHTa a 141

onpegenutens — 3To ero 4, =C=)"-M,, =M,

MWHOP, YMHOXEHHbIN Ha s
(-1)™ Ay =DMy, =-M;,



CBouncTBa onpegenuTenemn

7. OnpegenuTenb paBeH Cymme ST ERE

A=l\a, a,, ay|=a,4,+a,4,+a;4;

npon3BeneHnn 3/1eMeHTOB
HEKOTOPOTO psiaa Ha G G G
COOTBETCTBYIOLLME UM ay Gy Ay

anrebpanyeckne JOnonHeHna 4= 4o dn=andytagd, tad;,

8. Cymma  npousBegeHun
9fIEMEHTOB Kakoro-nmbo psiga
onpenenuTens Ha
anrebpanyeckme OOMNOSTHEHUSA
COOTBETCTBYHOLUMX 3M1EMEHTOB
napannenbHoOro psga pasHa
HY IO

a4, +a,A4,,+a;4,,=0
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ObpaTtHaa maTpuua

MaTpuua Ha3blBaeTCH
HEBbLIPOXOEHHOMN, ecnu ee
onpegenutenb He paBeH Hymnw, B
NPOTUBHOM cnydae, MaTpuuy
Ha3bIBaKOT BbIPOXOEHHOU

MaTpuua HasbiBaeTca CO3HOW, ecnu

OHa COCTOMT W3 COOTBETCTBYHLLNX
anrebpanyeckux  OOMOSTHEHUN W
TpaHCMNoHUpoBaHa

MaTpuua HasbiBaeTcsi obpaTtHoM K
NaHHOW MaTpuue, ecnu nNx
npou3BegeHne paBHO eaNHUYHOM

MaTtpuLe TOro e nopsigka, 4YTo wu
AaHHas maTpuua

detA#0



Teopema o cyLecTBOBaHNM 0OpaTHOWN
MaTpuLbl

Jllobaag  HeBbIpOXAEHHAsT  MmaTpuua  UMeeT
oDOpaTHY0, paBHYKO COK3HOW MaTpuue, OefTeHHOW
Ha onpeaenuTenb AaHHOW MaTpuULibl

A7 = A
det 4

%k




[1oKka3aTenbLCTBO TEOPEMBI

A-A =
/an dp, dj A11
=| Uy Uy Uy A12
\(31 U3y Uy A13
( allAll T alelz + a13A13

- a21A11 + a22A12 + az3A13

\a31A11 + a32A12 + a33A13
(detA O 0
= 0 det A 0

. 0 0 det A

A21 ‘/4“31

Azz A32 —
Aa3 A33
allAZI + alezz + a13A23

a21A21 + a22A22 + a23A23

a31A21 T a32A22 + a33A23

=detA-E

a11A31 + a12A32 T a13A33

a21A31 + azzA32 + a23A33 -

a31A31 T a32A32 T a33A33



ANroputMm HaxoXxaeHunst obpaTHoOM
MaTpuLbl

1. Bblumncnutb onpepenutens

2. Bblucnutb BCE anredbpanyeckue
OOMNOSTHEHUS

3. CocTtaBUTb CO3HYHD MaTpuuy, He
3abbIBasi 0 TPaHCMOHUPOBAHUN

4. Pa3pgenutb Ka)goe YUcrio COH3HOU
MaTpuubl Ha onpeaenuTens
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HaxoxaeHne obpaTtHomn maTpuLbl 3-ro

nopsigka
/all
A= a,,
\ 431

\
a, dp
Ay, Ay
sy, ds3 )

1. det/A
d,
2.4" =| a
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\ 413
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s a,,  ds
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s |9 93
s, a, ds
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CowncTtBa obpaTtHOM MaTpuULbl

1.OnpenenuTens obpaTHOM
MaTpuubl SBNSeTcs obpaTHbIM K
onpeaenuTento JaHHOW MaTpuLbl

2.00partHas mMaTpuua oT
npoun3BedeHuss  OByX  maTtpuy
paBHa MPOU3BEOEHMNIO MaTpULibI
obpaTHOM KO BTOPOW Ha MaTpuuy
obpaTHylo K nepBou

3.Mopsagok OEVNCTBUN:
TPaHCNOHUPOBAHUE U HaxoXaeHne
obpaTHou MaTpuLbl MOXHO
MEHSATb MecTamu

1
-1)

det(A )_ det 4

(4B) ' =B 4"




MwuHop maTpuLbl

\aml am2 amn)

MuHoOpoOM mMaTpuLbl HasblBaeTCs ornpefernnteris, COCTOAWMN n3
9NIEMEHTOB, HaxoAsILMXCA Ha rnepeceYvyeHni BblAeneHHbIX k cTpok 1 k
CTONOLIOB AaHHOW MaTpULbl pasaMepa mxn

PaHrom maTpuubl HasblBaeTca HanbornsLLINK Nopsaaok TOro MUMHOpPa
MaTpULbl, KOTOPbIN OTNINYEH OT HYINS

ObGo3Ha4veHue r(A), rangA

MuHOp HasbliBaeTcs 6a3ncHbLIM, ECNU €ero NOpPsAA0K onpeaenseT paHr
MaTpuLibl
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*Bce MuHopbl 3-ro
nopsaka paBHbl HYMHO

MwuHOp 2-ro nopagka,
OT/IMYHBLIN OT HYN4:

3 6

1 -3

|=—9—6:—15¢0

*rangA=2



