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&

MaTtematuka, Mogynb 1, Jlekuns 1.2 2 /44



MaTpuupl

OnpeneneHne

YucnoBoin maTtpuuein pasmepa mxn
Ha3bIBAETCS COBOKYMHOCTb YMCEN,
PACMOIOXKEHHbIX B BUAE Tabanubl, B KOTOPOI
NMEETCSt M CTPOK U N CTONDOLIOB.
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MaTpuupl

OnpeneneHne

YucnoBoin maTtpuuein pasmepa mxn
Ha3bIBAETCS COBOKYMHOCTb YMCEN,
PACMOIOXKEHHbIX B BUAE Tabanubl, B KOTOPOI
nmeetcst m cTpok n n ctonbuos. Cocraenstouime
MaTpULYy YMCNa Ha3bIBAOTCS ee N1IeMeHTaMM.
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MaTpuupl

MaTpuupbl 0bo3Ha4atoTCs 3arnaBHbIMM
natuHckumu byksamu A, B, C, ...

MaTtematuka, Mogynb 1, Jlekuns 1.2



MaTpuupl

MaTpuupbl 0bo3Ha4atoTCs 3arnaBHbIMM
natuHckumu byksamu A, B, C, ... n
3aMnunCbIiBatOTCA B BUAE:

di1 d12 ... din
A _ djyr a2 ... daop
dml dm?2 -.- Admn

MaTtematuka, Mogynb 1, Jlekuns 1.2




MaTpuupl

3Aech ajj - 3NEMEHT MaTpULbl, HAXOAALWMNIACS B
CTPOKE Mof HOMEPOM I 1 B CTONDLE Nog HOMEPOM

J-

MaTtematuka, Mogynb 1, Jlekuns 1.2



MaTpuupl

3fech ajj - 31eMEHT MaTpULbl, HaXOAALLNIACA B
CTPOKE MOof HOMEPOM | 1 B cTObLE Nog HOMEpPOM
J. iHorpa B 0bo3HayeHnn MaTpuLbl yKa3biBaeTCst
ee pasMepHoOCTb: Apmxn, TAE M - YUCAO CTPOK, a
n - 4ncno cTonbuos.
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MaTpuupl

3Aech ajj - 3NEMEHT MaTpULbl, HAXOAALWMNIACS B
CTPOKE MoZ4 HOMEPOM | 1 B CTObLE NOA HOMEPOM
Jj. ViHorpa B 0bo3HaueHn MaTpuusl yKa3biBaeTCs
ee pasmepHoCTb: Apyxp, T4 M - HNCAO CTPOK, a
n - 4ncao cronbuyos. Hacto ucnonsayercs
cokpalleHHas 3anuce matpuusl: A = (aj).

MaTtematuka, Mogynb 1, Jlekuns 1.2 4/ 44



MaTpuupl

[pumep.

MaTtematuka, Mogynb 1, Jlekuns 1.2



MaTpuupl

—1

2 3
3 47

)

[pumep. Aryg = (
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MaTpuupl

[pumep. Aryg = (_31 i ? g) - maTpuua A

nmeeT pa3mep 2X4, T.K. OHa COAEPXUT 2
cTpoyku 1 4 ctonbua,
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MaTpuupl

[pumep. Aryg = ( 31 i ? g) - maTpuua A
nmeeT pa3mep 2X4, T.K. OHa COAEPXUT 2

CTPOYKM 1 4 cTonbua, ee snemMeHT axp = 7
PacrnooxeH BO BTOPOI CTPOKE U TPETLEM
cTonbue.

MaTtematuka, Mogynb 1, Jlekuns 1.2 5/ 44



Buabl matpu,

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

Onpeaenerune

Ecan B MaTpuue 4nMcno CTpok paBHO YuUchy
CTONDLOB, TO MaTpULLA HA3bLIBAETCS
KBa4paTHOW, B MPOTUBHOM Clly4ae -
NPSAMOYIrOJIbHOW.

MaTtematuka, Mogynb 1, Jlekuns 1.2




Buabl matpu,

Onpeaenerune
KBagpaTHas maTpuua pasmepa n X n
Ha3blBaeTCaA MaTpuuein n-oro nopsigka.

MaTtematuka, Mogynb 1, Jlekuns 1.2 7/ 44



Buabl matpu,

Onpeaenerue

B kBagpaTHOI MaTpuue aNeMeHTbI ai1, @9, ..., dnn
0bpasyoT rNaBHYIO AMaroHalsib, a 3/eMEeHThI
din, d2,n—1y --+5dnl - I'IO6OLIHle.

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

Onpeaenerue

B kBagpaTHOI MaTpuue aNeMeHTbI ai1, @9, ..., dnn
0bpasyoT rNaBHYIO AMaroHalsib, a 3/eMEeHThI
din, d2,n—1y --+5dnl - I'IO6OLIHle.

Hanpumep,
d11 d12 413 dil 42 4di3
dp1 d22 a3 |, | 921 Q22 a3
d31 d32 433 d31 432 ds3

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

OnpeneneHne

KBagpaTHas maTpuLa, y KOTOPOW BCE 3/1EMEHTHI,
He CTOSILUME Ha MNABHOW AMaroHasn, pasHbl
HYtO, Ha3bIBAETCS AMArOHaJIbHOMW.

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

OnpeneneHne

EavHny4HOn maTpuuein HasbiBaeTcs
AMaroHasbHas MaTpuLa, y KOTOPOI BCe
371EMEHTLI [1aBHOW AMaroHann paBHbl eAuHNLE.

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

OnpeneneHne

EavHny4HOn maTpuuein HasbiBaeTcs
AMaroHasbHas MaTpuLa, y KOTOPOI BCe
371EMEHTLI [1aBHOW AMaroHann paBHbl eAuHNLE.

ObosHaueHue: E.

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

OnpeneneHne

KeagpaTHast MaTpuua, BCE 3NEMEHTLI KOTOPOIA,
PaCMOJIOXKEHHbBIE MO OfIHY CTOPOHY OT FIaBHONA
AVaroHanun, paBHbl HYMO, Ha3bIBAETCS

TpeyrosbHoOM.

MaTtematuka, Mogynb 1, Jlekuns 1.2



Buabl matpu,

OnpeneneHne

KeagpaTHast MaTpuua, BCE 3NEMEHTLI KOTOPOIA,
PaCMOJIOXKEHHbBIE MO OfIHY CTOPOHY OT FIaBHONA
AVaroHanun, paBHbl HYMO, Ha3bIBAETCS

TpeyrosbHoOM.

Hanpumep,
di1 d12 di3
0 ax» ax
O O d33

MaTtematuka, Mogynb 1, Jlekuns 1.2




Buabl matpu,

Onpeaenerune
MaTpuua, BCce 3n1eMeHTbl KOTOPOIA paBHbI HYJIHO,
Ha3bIBAETCS HYJ1IEBOWA.

MaTtematuka, Mogynb 1, Jlekuns 1.2 12 / 44



Buabl matpu,

Onpeaenerune
MaTpuua, BCce 3n1eMeHTbl KOTOPOIA paBHbI HYJIHO,
Ha3bIBAETCS HYJ1IEBOWA.

ObozHayenue: O.

MaTtematuka, Mogynb 1, Jlekuns 1.2 12 / 44



Buabl matpu,

Onpegenerue

MaTpuua, cocToswas ToNbLKO U3 oAHOro cronbua
NN OfHOV CTPOKU, Ha3bIBAETCH BEKTOPOM
(BeKTOpP-CTO/IOLLOM Uy BEKTOP-CTPOKOIA).

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

Onpeaenerune
IlBe maTpuubl A n B Ha3biBatoTCca paBHbIMMN,
eC/I OHN COCTOAT U3 OfHUX U TEX >KE DJIEMEHTOB.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

Onpeaenerune
IlBe maTpuubl A n B Ha3biBatoTCca paBHbIMMN,
eC/I OHN COCTOAT U3 OfHUX U TEX >KE DJIEMEHTOB.

Obo3zHaueHune: A = B.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

Onpeanenerne

Cymmoii (Mnn pa3HOCTbIO) ABYX
MaTpuL, oguHakoeoro pa3mepa Aun B
Ha3blBaeTca MaTpuua C, an1emMeHTbl KOTOPON
paBHbl cymme (UM PasHOCTH) COOTBETCTBYHOLLNX
sanemeHToB MaTpuy, A n B.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

Onpeanenerne

Cymmoii (Mnn pa3HOCTbIO) ABYX
MaTpuL, oguHakoeoro pa3mepa Aun B
Ha3blBaeTca MaTpuua C, an1emMeHTbl KOTOPON
paBHbl cymme (UM PasHOCTH) COOTBETCTBYHOLLNX

sanemeHToB MaTpuy, A n B.
ObozHaveHne: C=A+B, C=A—- B.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12 3 —1
rlyCTbA—(3 4>,B—<O 1).

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12 3 —1
ﬂyCTbA—(3 4),B—<O 1>.Tor,qa

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12 3 —1
ﬂyCTbA—(3 4),B—<O 1>.Tor,qa

C=A+8B

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12 3 —1
ﬂyCTbA—(3 4>,B—<O 1>.Tor,qa

12 3 -1
C_A+B—(3 4)+(0 1)

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12 3 —1
ﬂyCTbA—(3 4>,B—<O 1>.Tor,qa
12 3 —1
C—A+B—(3 4)+(O 1) =

(143 2-1
- \340 4+1

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

[pumep.

[lycte A = (1 2), <g _11> . Torga
12 3 —1
C=A+B= (3 4) +( ) =
1+3 2—-1 4 1
3+0 4+1 35

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

Onpeaenerue

NMponseegeHnem maTtpuubl A Ha 4ncno
(v Ha3blBaeTCA MaTpuua B, Kaxablii anemeHT
KOTOPOIA eCTb NPOM3BEAEHE COOTBETCTBYHOLLETO
3/eMeHTa MaTpuubl A Ha Yncno a.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

Onpeaenerue

[MponsBegeHunem matpuubl A Ha 4ncno
(v Ha3blBaeTCca MaTpuua B, Kaxgblli aneMeHT
KOTOPOIA eCTb NPOM3BEAEHE COOTBETCTBYHOLLETO
3/eMeHTa MaTpuupbl A Ha 4ncno .
ObosHavenne: B = a - A.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lyctb A = <3 4> :
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JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lycte A = (3 4> . Torpa
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JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lycte A = (3 4) . Torpa

B=2-A

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lycte A = (3 4> . Torpa

12
B—2-A—2-(3 4)

MaTtematuka, Mogynb 1, Jlekuns 1.2



JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lycte A = (3 4> . Torpa

12
B—2-A—2-(3 4) =

(2122
~\23 24

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

[pumep.

12
[lycte A = (3 4> . Torpa

12
B—2-A—2-(3 4) =

(21 22\ (24
~\2324) \68)

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:
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JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:
1) KOMMYTaTUBHbI 3aKOH CIOXEHNsT MaTpuL

A+ B =B+ A:
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JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:

1) KOMMYTaTUBHbI 3aKOH CIOXEHNsT MaTpuL
A+ B =B+ A

2) accoumaTMBHLI 3aKOH CNOXEHNsI MaTpuL

A+(B+C)=(A+B)+ C;
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JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:
1) KOMMYTaTUBHbI 3aKOH CIOXEHNsT MaTpuL
A+ B =B+ A
2) accoumaTMBHLI 3aKOH CNOXEHNsI MaTpuL
A+(B+C)=(A+B)+ C;
3) AMCTPUBYTUBHBIN 3aKOH YMHOXEHNS
OTHOCUTENIbHO CNOXEHUSA MaTpuL

a(A+ B)=aA+aB;

MaTtematuka, Mogynb 1, Jlekuns 1.2 19 / 44



JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:
4) ancTpmbyTUBHBIN 3aKOH YMHOXEHUS]
OTHOCUTEJNIBHO CJIOXKEHUSA YUCEN

(a+ B)A=aA+ BA

MaTtematuka, Mogynb 1, Jlekuns 1.2




JInHeliHble onepauun Hag MaTpuLamm

CeovicTBa NIMHENHbIX onepawuuii:
4) ancTpmbyTUBHBIN 3aKOH YMHOXEHUS]
OTHOCUTEJNIBHO CJIOXKEHUSA YUCEN
(a+ B)A=aA+ BA
5) accoUMaTUBHOCTL OTHOCUTENBHO YMHOMXEHUS

HCen

o (8A) = (aB) A

MaTtemaTuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm

OnpeneneHne

MaTpurua A Ha3biBaeTCs COrJlacoBaHHOM C
MaTpuuein B, ecan 4ncno ctonbuos maTpuubl A
coBMafaeT C YUCIOM CTPOK MaTpuubl B.

MaTtematuka, Mogynb 1, Jlekuns 1.2 21 / 44



HenunHeliHble onepauun Hag MaTpulamm

Onpegenexne
NMponseegeHnem gByx cornacoBaHHbIX
MaTpuw, Anx, = (aj) n Boxk = (bjj)
HasbiBaeTcst MaTpuud Copxk = (cj) = A+ B,
KaXKAbliA 3N1€MEHT KOTOPOW pPaBeH CyMMe
Npoun3BeAeHnli 3N1EMEHTOB /~Oli CTPOKM MaTpULlbl
A Ha COOTBETCTBYIOLLNE 3IEMEHTbI j-0ro CToNbLa
MaTpuubl B, T.e.

Cij = a,-lblj + a,-gsz + ...+ a,-,,bnj

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

[Tpumep.
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HenunHeliHble onepauun Hag MaTpulamm

[Tpumep. Haittu A- B n B - A (ecnu onu
CYLLECTBYIOT):

31 121
S
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HenunHeliHble onepauun Hag MaTpulamm

[Tpumep. Haittu A- B n B - A (ecnu onu
CYLLECTBYIOT):

31 121
A= (02)8=(10)
MaTtpuubl Aryo 1 Byy3 sBnstoTCs
COTNacOBaHHbIMU.
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HenunHeliHble onepauun Hag MaTpulamm

[Tpumep. Haittu A- B n B - A (ecnu onu
CYLLECTBYIOT):

31 121
A= (02)8=(10)
MaTtpuubl Aryo 1 Byy3 sBnstoTCs

cornacoBaHHbIMU. B pe3ynbTaTe yMHOXKeHMA A
Ha B nosy4uTcs mMaTpuua pasmepa 2X3.
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HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm

31 121
A'B_(42>'(310)
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>

HenunHeliHble onepauun Hag MaTpulamm

- (1)-(2)-
( )

MaTtematuka, Mogynb 1, Jlekuns 1.2 24 / 44



)>

HenunHeliHble onepauun Hag MaTpulamm

2= ()G )

3-1+1-3 )
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HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm
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HenunHeliHble onepauun Hag MaTpulamm
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>

HenunHeliHble onepauun Hag MaTpulamm

- (1)-(2)-

(

3.141-3 3:2+1-1 3-1+41.0
41423 4:242.1 4.142.0
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)>

(
(

HenunHeliHble onepauun Hag MaTpulamm

31\ (121)
o= (52) (310) -
31+1:3 32411 3-141.0)
41423 42+2141+2o>

6 7 3
10 10 4
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HenunHeliHble onepauun Hag MaTpulamm

MaTpuubl Byyx3 1 Aryo He sBnstoTcs
COrNacoBaHHbIMM, MO3TOMY npouseesdeHune B - A
He CyLLeCTBYeT.

MaTtematuka, Mogynb 1, Jlekuns 1.2 25 / 44



HenunHeliHble onepauun Hag MaTpulamm

CBolicTBa onepaunn YMHOXXEHNST:
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HenunHeliHble onepauun Hag MaTpulamm

CBolicTBa onepaunn YMHOXXEHNST:

1)A-(B-C)=(A-B)-C:
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HenunHeliHble onepauun Hag MaTpulamm

CBolicTBa onepaunn YMHOXXEHNST:

1)A-(B-C)=(A-B)-C;

2)A-(B+C)=AB+ AC,
(A+ B)- C=AC + BC;

MaTtematuka, Mogynb 1, Jlekuns 1.2 26 / 44



HenunHeliHble onepauun Hag MaTpulamm

CBolicTBa onepaunn YMHOXXEHNST:

1)A-(B-C)=(A-B)-C,

2)A-(B+C)=AB+ AC,
(A+ B)-C=AC + BC,;

3) (@A) B=«a(A-B),

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

CoiicTBa onepaymmu yMHOKEHNS:

1)A-(B-C)=(A-B)-C,

2)A-(B+C)=AB+ AC,
(A+B)-C=AC+ BC;

3) (@A) B=«a(A-B),

4) B obuwem cnyyvae A- B # B - A;

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

CoiicTBa onepaymmu yMHOKEHNS:

1)A-(B-C)=(A-B)-C,

2)A-(B+C)=AB+ AC,
(A+B)-C=AC+ BC;

3) (@A) B=«a(A-B),

4) B obuwem cnyyvae A- B # B - A;

5)A-E=E-A=A

MaTtematuka, Mogynb 1, Jlekuns 1.2




HenunHeliHble onepauun Hag MaTpulamm

OnpeneneHne
Nn-o cteneHblo MaTpuLlbl A Ha3biBaeTcs
maTpuua A" pasHass A- A-...- A (n pas).
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HenunHeliHble onepauun Hag MaTpulamm

OnpeneneHne

Nn-o cteneHblo MaTpuLlbl A Ha3biBaeTcs
maTpuua A", pasHass A- A-...- A (n pas). Mpn
sTom nonaratot, yto A% = E.

MaTtematuka, Mogynb 1, Jlekuns 1.2 27 / 44



HenunHeliHble onepauun Hag MaTpulamm

Onpeaenerue
MaTpuua, nonyyeHHast n3 MaTpuubl A 3aMeHOiA

Ka)k[oli ee CTPOKU CTONDOLIOM C
COOTBETCTBYIOLMM HOMEPOM, HA3bIBAETCH
TPaHCMNOHWPOBAHHON K A.

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

Onpeaenerue
MaTpuua, nonyyeHHast n3 MaTpuubl A 3aMeHOiA

KaXX[IOii ee CTPOKM CTONDLOM C
COOTBETCTBYIOLMM HOMEPOM, HA3bIBAETCH
TPaHCMNOHWPOBAHHON K A.
O6osHayenne: AT

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

[pumep.
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HenunHeliHble onepauun Hag MaTpulamm

3 9 =2
[lpumep. Ecnn A = (_1 0 4),
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HenunHeliHble onepauun Hag MaTpulamm

[lpumep. Ecnn A = ( 39 _2),

10 AT = 9 0
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HenunHeliHble onepauun Hag MaTpulamm

OnpeneneHne

Onepaums HaxoxaeHnst TpPaHCNOHWPOBAHHOA
MaTpWLbl Ha3bIBAaETCA TPAHCNOHMPOBaHMEM
MaTpuLbl.
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HenunHeliHble onepauun Hag MaTpulamm

CBolicTBa onepauuu TPaHCIOHUPOBAHUS
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HenunHeliHble onepauun Hag MaTpulamm

CBovicTBa onepauun TPaHCIOHNPOBAHUS

1) (A1) = A:

MaTtematuka, Mogynb 1, Jlekuns 1.2 31/ 44



HenunHeliHble onepauun Hag MaTpulamm

CBovicTBa onepauun TPaHCIOHNPOBAHUS
1) (A1) = A:
2) (A+B) = AT + BT,
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HenunHeliHble onepauun Hag MaTpulamm

CBovicTBa onepauun TPaHCIOHNPOBAHUS
1) (A1) = A:

2)(A+B) = AT+ BT,

3)(A-B)! =BT . AT,
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HenunHeliHble onepauun Hag MaTpulamm

CBovicTBa onepauun TPaHCIOHNPOBAHUS

1) (A1) = A:

2) (A+B)T:AT+BT;
3) (A- ) = BT . AT
4) (aA) = a- AT

MaTtematuka, Mogynb 1, Jlekuns 1.2



HenunHeliHble onepauun Hag MaTpulamm

Onpeaenerue

KeagpaTHast maTpuua A HasbiBaeTcs
CUMMEeTpPUYECcKon (CUMMMETPUYHOIA),
eCc/N OHA He U3MEHSETCs B pe3yabTaTe
TpaHcnoHnpoBanus, T.e. AT = A.
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DieMeHTapHble nNpeobpasoBaHust MaTpul

OnpeneneHne
Cnepytouime npeobpasoaHusi MaTpul, bygem
Ha3bIBaTb 3/1€MEeHTaAPHbIMU:
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DieMeHTapHble nNpeobpasoBaHust MaTpul

OnpeneneHne

Cnepytouime npeobpasoaHusi MaTpul, bygem
Ha3bIBaTb 3/1€MEeHTaAPHbIMU:

1) nepectaHoBKa MecTamu ByX NapaienbHbIX
psaoB (CTpoK i cTonbuyos) MaTpuLbl;
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DieMeHTapHble nNpeobpasoBaHust MaTpul

OnpeneneHne

Cnepytouime npeobpasoaHusi MaTpul, bygem
Ha3bIBaTb 3/1€MEeHTaAPHbIMU:

1) nepectaHoBKa MecTamu ByX NapaienbHbIX
psaoB (CTpoK i cTonbuyos) MaTpuLbl;

2) YMHOXeHMEe BCEX SIEMEHTOB psia Ha HNCNO,
OTJNYHOE OT HYAS;

MaTtematuka, Mogynb 1, Jlekuns 1.2 33 / 44



DieMeHTapHble nNpeobpasoBaHust MaTpul

OnpeneneHne
Cnepytouime npeobpasoaHusi MaTpul, bygem
Ha3bIBaTb 3/1€MEeHTaAPHbIMU:

1) nepectaHoBKa MecTamu ByX NapaienbHbIX
psaoB (CTpoK i cTonbuyos) MaTpuLbl;

2) YMHOXeHMEe BCEX SIEMEHTOB psia Ha HNCNO,
OTJNYHOE OT HYAS;

3) npubaeneHne Ko BCEM 3/EMEHTaM psiaa
MaTpULbl COOTBETCTBYHOLLINX 31EMEHTOB
napassiefibHoro psija.

MaTtematuka, Mogynb 1, Jlekuns 1.2




DieMeHTapHble nNpeobpasoBaHust MaTpul

Onpeaenerue

[1Be maTpuubl A n B Ha3biBatoTCH
SKBUBAJIEGHTHbLIMU, ECN OflHA U3 HUX
NONYHaAETCs U3 APYroli C NOMOLLBHO
3/1EMEHTapHbIX NMpeobpasoBaHuii.
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DieMeHTapHble nNpeobpasoBaHust MaTpul

Onpeaenerue

[1Be maTpuubl A n B Ha3biBatoTCH
SKBUBAJNIGHTHbLIMMW, €CAN OflHA U3 HUX
NONYHaAETCs U3 APYroli C NOMOLLBHO
3/1EMEHTapHbIX NMpeobpasoBaHuii.
ObosHaverne: A ~ B.
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CTyneH4aTas MaTpuua
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CTyneH4aTas MaTpuua

Onpegenerne

CTyneH4aToOln Ha3biBaeTCs MaTpuua, y
KOTOPOIi BCE HEHYNEBbLIE CTPOKM PacnonaratoTcs
HaZ, BCEMU HYNEBbLIMUN CTPOKAMU N NEPBbIT
HEHYJIEBOW 3JIEMEHT KaXKLOW HEHYNIEBOW CTPOKU
pacrnofiaraeTcs npasee NepBOro HEHYAEBOrO
3JIeMeHTa npeablayLieli CTPOKN.

MaTtematuka, Mogynb 1, Jlekuns 1.2 35 / 44



CTyneH4aTas MaTpuua

[pumep.
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CTyneH4aTas MaTpuua

[pumep.
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CTyneH4aTas MaTpuua

Besikyto MaTpuLly ¢ NOMOLLbIO 3N1EMEHTaPHbIX
NpeobpasoBaHNii MOXXHO MPUBECTY K
CTYNeH4aToOMy BUAY.
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CTyneH4aTas MaTpuua

[pumep.
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CTyneH4aTas MaTpuua

[lpumep. TlpnBecTn K cTyneH4aToMy BUAY
MaTpuLy

0 3 7 2
1 2 -3 -3
A 2 4 4 -1

-2 -1 5 4
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CTyneH4aTas MaTpuua

Bocnonb3syemcs anemeHTapHbIMU
npeobpa3oBaHNsiMN CTPOK:
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CTyneH4aTas MaTpuua

Bocnonb3syemcs anemeHTapHbIMU
npeobpa3oBaHNsiMN CTPOK:

0 3 7 2
1 2 -3 -3
2 4 4 -1

-2 -1 5 4

MaTtematuka, Mogynb 1, Jlekuns 1.2



CTyneH4aTas MaTpuua
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0 3 7 2
1 2 -3 -3]
2 4 4 -1
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CTyneH4aTas MaTpuua

Bocnonb3syemcs anemeHTapHbIMU
npeobpa3oBaHNsiMN CTPOK:

0 3 7 2 1 2 -3 -3
1 2 3-3lw|o 3 7 2
2 4 4 -1 2 4 4 -1

-2 -1 5 4 -2 -1 5 4
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CTyneH4aTas MaTpuua

Bocnonb3syemcs anemeHTapHbIMU
npeobpa3oBaHNsiMN CTPOK:

0 3 7 2 1 2 -3 -3
1 2 3-3lw|o0 3 7 2]q@
2 4 4 -1 2 4 4 -1

-2 -1 5 4 -2 -1 5 4
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CTyneH4aTas MaTpuua

3 -3 12 -3 -3
7 2 3 |03 7 2
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9 3 01 3 1
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CTyneH4aTas MaTpuua
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CTyneH4aTas MaTpuua
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CTyneH4aTas MaTpuua
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CTyneH4aTas MaTpuua
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CTyneH4aTas MaTpuua

[TpoBefeHbl Caefytolme 3aemMeHTapHble
npeobpasoBaHus:
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CTyneH4aTas MaTpuua

[MpoBeaeHbl CreaytoWne 3NeMeHTapHbIE
npeobpasoBaHus:

(1) nepectaBuin MecTamu NepPBYO U BTOPYHO
CTPOKU;
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CTyneH4aTas MaTpuua

[MpoBeaeHbl CreaytoWne 3NeMeHTapHbIE
npeobpasoBaHus:

(1) nepectaBuin MecTamu NepPBYO U BTOPYHO
CTPOKU;

(2) npubaBunn Kk 4eTBEPTON CTPOKE TPETLIO;
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CTyneH4aTas MaTpuua

[poBeseHbl cnesytoLe 3aeMeHTapHbIe
npeobpasoBaHus:

(1) nepectaBuin MecTamu NepPBYO U BTOPYHO
CTPOKU;

(2) npubaBunn Kk 4eTBEPTON CTPOKE TPETLIO;
(3) npubaBunn k TpeTbel CTpoke nepayto,
YMHOXEHHYIO Ha -2, N YETBEPTYIO CTPOKY
noaenvnan Ha 3;
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CTyneH4aTas MaTpuua

[MpoBeaeHbl cneaytoLime 3neMeHTapHbIe
npeobpasoBaHus:

(4) nogennnm TpeTbio CTPoKy Ha 5
NepecTaBUAN MECTaMU TPETLIO 1 HETBEPTYHO
CTPOKY;
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CTyneH4aTas MaTpuua

[MpoBeseHbl creaytoLne snemMeHTapHbIe
npeobpasoBaHus:

(4) nogennnm TpeTbio CTPoKy Ha 5
nepecTaBUAN MECTaMN TPETLIO N HETBEPTYIO
CTPOKU;

(5) K TpeTbeit CTpoke, YMHOXEHHON Ha -3,
npubaBUAN BTOPYIO CTPOKY:
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CTyneH4aTas MaTpuua

[poBeaeHbl Creaytolne SNeMeHTapHbIe
npeobpasoBaHus:

(4) nogennnm TpeTbio CTPoKy Ha 5
NepecTaBun MeCTaMmn TPETLIO 1 YETBEPTYHO
CTPOKU;

(5) K TpeTbeit CTpoke, YMHOXEHHON Ha -3,
npubaBnAN BTOPYIO CTPOKY:;

(6) k yeTBepTOl CTPOKE NPUBABUAN TPETLIO.
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CTyneH4aTas MaTpuua

BuaHo, 4To MaTpuua, noay4yeHHas n3 maTpuLbl
A yKa3aHHbIMN 31EMEHTAPHbLIMU
npeobpa3oBaHNsAMN, UMEET CTyneH4aTyo dhopmy
C TPEMSI HEHYJIEBBIMN CTPOKAMU.
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