[

[

[

[

[

]:

]:

]:

]:

]:

OcCHOBHbIe onepauvu Hag MaTpUL.aMHU

YMHOXXeHUue MaTpULbl Ha YUCno

MpoussepeHnem MaTpuubl 4, ., = (a;;) HA YNCANO k Ha3bIBAETCA MaTpULLA
B, = (by;) TaKas, 470 b;; = ka;;. T.€. MPU YMHOXKEHUW MATPULLbI HA YACIO
KaXXAbl 91eMeHT MaTpuLbl YMHOXaeTCA Ha 3TO YUCIO.

0 —1 2 0 —2 4
Har|p|/|Mep,ec1'||/|A_(3 4 5)Mk—2,TOkA—<6 3 10).

MaTtpuua —A = (—1) - A Ha3bIBaeTCA MPOTUBONOJZIOXKHOW MaTpuue A.

B Engee YMHOX€eHNE MaTpUuLbl Ha YNCJ10 BbIMNMOJIHAETCA C MOMOLbLIO ONeEpaTopa yMHO-

1 =2
XXeHus *. Hanpumep, yMHOXUTb MaTpuuy A = 3 4 | Hauucno k = 3 MOXXHO TaK:

k
A=1[1-2; -3 4];
B

=k * A
NN TakK:
A=1[1-2; -3 4],
B=3%*A

N gaxke Tak:

B=3*1[1-2;, -3 4]

=3apaHue 1

) 3 12
YMHoXbTe B Engee MmaTpuuy A = ( 7T =2 28) Ha 4Yuncno k = —7.25.
—6 15 -9

HHEHH

PelwweHne

A [5 3 12; 7 -2 28; -6 15 -9];
k -7.25;
B=k*A
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Cno>XxeHue MmaTpuy,

CyMmmMmom AByx maTpuy A,,.,, = (a;;) N B,,.,, = (b;;) Ha3blBaeTCsA Takas mMaT-
puua C,,.,, = (¢c;;), 4TO ¢;; = a;; +b;;. T.€. NPN CNOXKEHNN MATPUL, X COOTBET-
CTBYIOLLME 3/1eMeHThI cknadbiBatoTcsa. Cymma AByx MaTpuu, obo3HavaeTcs
C=A+B.

Onepauus C/IoXXeHNs MaTpuL, BO3MOXXHA TOJIbKO 419 MaTPUL, OOMHAKOBbIX Pa3MeposB.

Hanoumen: (2 =3 0) . (3 3 —1)_(50 =1
puUMep: {, 5 ¢ 2 -5 4)=\2 0 10)"

B Engee C/10)KeHMEe MaTpuL, BbIMOJIHAETCH TaK XXe, KaK U CJI0OKeHNe 4Yncers, C rnomo-

Wbto onepaTopa +. Hanpumep, cymMma MaTpuy, A = (; i) nB= (? g) MOXXeT 6bITb

BblHMNCJ1IE€HaA TakK:

A=1[12; 34];

B=1[56; 7 8];
C=A+8B
WM Tak:

C=1[12; 34] + [5 6; 7 8]

=3apnaHuve 2

5 3 12
Cnoxute B Engee maTpuuy 13 3agaHns 1 A = ( 7T =2 28) C OonaroHasibHOM MaT-
—6 15 -9

puuen, y KOTOPOM Ha rnaBHOM guaroHann HaxonaTcs yncna 5, 34 n -40.

HHHEH
Noackas3ka

OnaroHanbHasa MaTpuLa 3a4aeTCs C noMowbio hyHKLMM diagm, apryMeHTOM KOTOPOK
ABNSIETCA BEKTOP 3/1IEMEHTOB r1laBHOW AnaroHananm matpuubl: B = diagm([bll, b22,
b331).

HHEHH#H

PeweHne

using LinearAlgebra;
A=1[5312; 7 -2 28; -6 15 -9];
B = diagm([5, 34, -40]);
C=A+8B
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BbiuuTaHme maTpuy,

Pa3HocTblo ABYX mMaTpuu A, = (a;) W B,,,, = (b;) Ha3blBaeTcsa Takas
MaTpuua C,,.,, = (¢;;), 4TO ¢;; = a;; — b;;. T.€. NpU BbIYNTAHUM MaTPUL, UX CO-
OTBETCTBYIOLME 3/IeMEHTbI Bbl4MTalOTCA. Pa3HOCTb ABYX MaTpul, 0603Ha-
YyaeTca C = A— B.

Onepauus BblYUTAHUA MATPUL, BO3MOXHA TOJIbKO O/ MATPUL, OANHAKOBbLIX pasme-
pOB.

Hanommen: (2 3 0)_ (3 3 -1y _ (-1 —6 1
PUMER: 1, 5 ¢ 92 -5 4)=\6 10 2)

B Engee BblYMTaHNE MaTPUL, BbIMOJIHAETCS TakK e, Kak 1 BblYUTaHUe Yyncen, C nomo-
LLIblO onepaTopa -.

=3apaHuve 3

Hangnte B Engee pa3HOCTb A — B 1 B — A MaTpuL, 13 nNpeabiayliero npumepa: A =
2 =3 0 B 3 3 -1
4 5 6)7 \-2 -5 4)°

HHEHH

PelwweHne

A=1[2 -30; 456];
B [3 3 -1; -2 -5 4];
C=A - B;

print("A - B =");
display(C);

D =B - A;

print("B - A =");
display(D);

=3apnaHuve 4

Hanonte B Engee nuHenHyto KoMbuHaumnio Mmatpuy, 5A — 4B, ecnn A = (3 8) nB=

6 2
—9 -1
—4 -10)°
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HAH#HA

PeweHne

A=[38; 6 2];
B [-9 -1; -4 -10];
C=5*A-4*B

YMHO)XeHue MmaTpul,

NpoussepeHuem mMatpuubl A, = (a;;) Ha MaTpuuy B, ., = (b;,) Ha3blBa-
eTcs Takas MmatTpuua G, = (¢;x), YTO ¢ = @1 - byp + @yo - bog + o+ @y - by T.€.
3JIEMEHT - CTPOKU 1 k-ro cTonbua nponsseneHnsa C paBeH CyMMe rnponsse-
AEHUN 3JIEMEHTOB -1 CTPOKN MaTPpULibl A Ha COOTBETCTBYIOLLNE 3/1eMEHThI
k-ro ctonbua matpuubl B.

MpX YMHOXXEHUN MaTpuLbl PAa3MEPOM m X n Ha MaTPULLy Pa3MepPOM n x p NoJslyyYaeTcs
MaTpULLa Pa3MepPoM m x p.

Onepaumnst YMHOXeEHUA ABYX MaTpuL, BBOAUTCSA TONLKO ANA C/yYas, Korja 4Yucno
CcT0N6LIOB NEPBON MAaTPULLbl PABHO YUCY CTPOK BTOPON MaTpuULbl.

Hanpumep:

13\ (1 2 1) (1-143-3 1-243-1 1-14+3.0\ (10 5 1
1 2 310/ \1-1+2-3 1-242-1 1-1+2-0) \7 4 1
Mpwu 3ToM nNpounsBeneHue B - A He onpenenieHo, T.K. YAC0 cToNbLoB MaTpuubl B (3)

He coBnajaeT C YMCJIOM CTPOK MaTpuubl A (2).

MprMep YMHOXEHUS MaTpULbl HA BEKTOp-cToNbeL;:

-1 0 7 2 (—=1)-240-6+7-0 —2
1 2 5]-16]= 1-24+42-64+5-0 =14 1.
0 -1 1 0 0-2+(=1)-64+1-0 —6
* Ecnm MaTpuubl A 1 B KBagpaTHbIE 0OHOIro pa3mMepa, To NpousseneHns AB n BA

BCeraa CyLIecTBYIOT.

* A = FA= A, roe A - KBagpaTHaa Mmatpuua, F - eQUHUYHAda MaTpuua TOro e
pa3smMepa.

* [pon3BefeHne HyeBon MaTpuubl Ha NObyI0 OpYyryo MaTpuLy pPaBHO HYyNEeBOW
MaTpuue: O- A= 0.

* B obwem cnydyae AB + BA, T.e. YMHOXEHNE MaTpuL, HEKOMMyTaTUBHO. Ecnn
AB = BA, TO MaTpuubl A 1 B Ha3bIBalOTCA NepecTaHOBOYHbIMMU.
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B Engee YMHOXeHNne MaTpuL, BbIMOJIHAETCA TaK Xe, KaK N YMHO>XeHWne 4ncen, C no-
MOLLbIKO OornepaTopa *, PaCCMOTpeHHbIIZ BblLLE MPUMEP YMHOXXEHNA MaTpUL, MO>XXHO 3a-
nMcaTb TakK:

A=1[13;12];
B=1[121; 3180];
C=A*B

NN Tak:
D=1[13;12] *[121; 310]

AHaNOrnM4HoO BbINOJIHAETCA YMHOXeHNne Tpex n 6onbLiero Yymncna MaTpWUL.

0 1 1 1 1 0
HaanMep,npomssen,eHmeTpexManmuA::(1 0),13::<O 0) M(?::(l 0) MO>XHO

BbIHNCJ/INTb TakK:

A=1[01; 10];
B=1[11; 0 0];
C=1[10;10];
D=A%*B*C(C

=3apaHue 5
1 2 3 9 8 7
Hangnte B Engee nponsseneHne A-Bu B-AMatpmu A=14 5 6| mnB=|6 5 4].

nepeCTaHOBO‘-IHbI NN NaHHble ManI/ILI,bI?

HHEHH

PeweHne

A=1[12 56; 7
B=1[9 8 7; 54; 3
C =A * B;

print("A * B =");
display(C);

D =B * A;

print("B * A =");
display(D);

[aHHble MaTpuLbl He SIBNSIOTCS NepecTaHOBOYHbIMU, T.K. AB + BA.
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=3apaHve 6

5 8 11
MpoeepbTe B ENngee, 4TO YMHOXEHME KBaApPaTHON MaTpuLbl A = (7 9 15) cnesa u
4 2 6
CnpaBa Ha €OMHMUYHYI0O MaTPULYy TaKoro XKe pa3Mepa HE N3MEHSAET 3TON MaTpULlbl.

HEHH

PewweHne

using LinearAlgebra;
A=1[5811; 7 9 15; 4 2 6];
E = convert(Array, I(3));
print("E =");

display(E);

B =A*E;

print("A * E =");
display(B);

C=E*A;

print("E * A =");
display(C);

Bo3BepneHue MaTpuubl B CTENEeHb

n-M CTeNneHblo KBaZiPpaTHON MaTPULbl A Ha3bIBAaETCSH YMHOXEHME MAaTPULbI
A camy Ha cebsa n pa3s.

Onepauus Bo3BeAeHUA B CTeMNEeHb onpeaeneHa ToNbKO OJi KBaApaTHbIX MaTpULL
OJ15 HATypasibHOrO NokKa3aTesisi CTEeMNeHu n.

Hanpumep:
Al = A,
A% = A A,

AS=A-A-AwnT.0.

B Engee MaTpuLy MOXXHO BO3BOANTbL B n-t0 CTeneHb b0 yMHOXXas ee caMy Ha cebs
n pa3, NMMbo C NMOMOLLbIO ornepaTopa Bo3BeAEeHUA B cTerneHb ~. HanpuMep, BO3BECTU

MaTpuuy A = (g g) BO BTOPYIO CTE€MEHb MOXKHO ClefywnmMm aBymMms cnocobamu:

A [2 0; 0 3];
B=A*A;
print("A”2 =");



display(B);
print("A”2 =");
C =A"2

=3apaHuve 7

1 2 3

Bo3genuTte B Engee maTpuuy A = (4 5 6) B TPETbIO CTEMEHb KakK C MOMOLLIbIO YMHO-
7 8 9

XKEHUA TPEX OANHAKOBLIX MaTPULL, Tak U C MOMOLLIbIO ornepaTopa .

[ ]:
#HH#HH

PeweHne

[ 1: A=1[123; 456; 7 8 9];
B=A%*A%*A;
print("A®3 =");
display(B);
print("A®3 =");
C=A"3

CBoMCTBa onepauui Haan MaTpuuaMm

l. A+ B=B+A

2. A+ (B+C)=(A+B)+C
3.A+0=0+A=4
4. A—-A=0
5.1-A=A4

6. «(A+ B)=aA+aB
7. (a+B)A=aA+ A
8. a(9A) = (af)A

9. A(BC)=(AB)C

10. A(B+C)=AB+ AC
11. (A+B)C = AC + BC
12. a(AB) = (aA)B

[na onepauumn TPaHCMOHNPOBaHWS BEPHbI C/ieaytoLie CBONCTBA:
1. (A+B)T =AT + BT

2. (kA)T = kAT
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(AB)T = BT AT
=3apnaHue 8

MpoBepbTe B Engee cnpaBennueocTb cBoicTBa (AB)Y = BTAT pna matpuy A

(G2 (G0)

HHEHH

PeweHne

using LinearAlgebra;
A=1[79; 4 2];

B=1[53; 6 1];
C = transpose(A * B)
display(C);

D = transpose(B) * transpose(A)

Kak Mbl Bugum, matpuubl C = (AB)T n D = BT AT paBHbl Apyr opyry.

TecT pnsa nony4vyeHusa ceptucdpukara

MponTwn TecT no pasgeny »
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