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1 Marpummbl

1.1 OcHOBHBIC ITOHATHUI

Oupenesienue: Marpuibl pasMepa m*n HA3LIBAIOTCA COBOKYIIHOCTD 3JIEMEHTOB,
3aIIMCAHHBIX B BHUJIE MPSIMOYTOJIBHOM TaO/IUII 13 M CTPOK U N CTOJIOIOB

a1
A= a9

as
TN
A = (a;)
@;j - JIEMEHT MATPUIIBI, HAXOIAMNUIicA Ha IIepecedeHnn i-0if CTPOKH U j-Io
CTOJIOIA.

O6o3Hauenue: R - MHOKECTBO BCEX MATPUL pasMepa m*n, 3/1eMeHThl
KOTOPBIX - JIeCTBUTE/IbLHBIE YNCIA

Omnpenenenue: Eciinu m = n, To A - KBaJipaTHast MaTpUIla N-ro MOpsijKa.

Onpenenenune: DieMeHTE! @;j, TJe 1 = j, Ha3bIBAIOTCH JUArOHAILHBIMU, &
3JIEMEHTHI @, TA€ 1 # j - BHEAUAIOHAJIBHBIMU.

Onpenenienue: Marpuiia, Bce 3J1eMeHTHI KOTOPOiT paBHbI (), Ha3bIBAIOTCS
HYJIeBO# 1 obo3HavdaroTcsd cuMBoJiom O

Onpenenenune: KpajipaTHasi MaTpulla Ha3bIBaeTCsI JIarOHAJIbLHOMN, €C/Ii BCe ee
BHeIMaroHa/ibHble 9JIEMEHThl paBHBI HYJIIO

Onpeaenenne: /luaronajabHasi MaTPUIA, BCe JIHaroHaJ bHbIE 3JIEMEHThI
KOTOPON eJINHUIIBI, HA3bIBACTCA CIUHUYIHOI.

B —

o O =
o = O
—_ o O

Omnpepnenenne: Ksagparnas marpuna A = (a;;) Ha3bIBAeTCsl TPEYTOJIBHOI,
ecnt a;; = 0 mpu i < j (w1 > j). HumkuerpeyrosbHas 1 BepXHETPEyToIbHA
COOTBETCTBEHHO.

Omnpenenenne: Marpuna AT = (ag;-) € R™" naszpiBaeTcsl TPAHCIOHUPOBAHHOI
it A = (ai;) € R™", ecin az;- =a;;,Vi=12...,m; j=12,...,n

Onpenesienne: Kpajparnas marpuna A = (a;;) Ha3bIBATCA CUMMETPUIHOI,
ecmu a;; = aj, Vi=1,2,...,n; j=1,2,...,n(A=AT)
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1.2 Aunaredbpa marpui

IIycrs A = (ai;) 1 B = (b;j) - maTpuip m*n
r=1,2....m; 7=1,2,....,n

Sameyanue: A = B & a; =b;; Vi=1,2... m;7=1,2,...,n
1. Cnoxenne: A + B = C = (Cij)7 rine Cij = aqj + bij
2. Yunokenne: A ¥ A = C = (¢;5), riie ¢;; = A * a;j

Omnpenesterne: Marpuna -A = (—a;;) € R™" HaspiBaeTcst IPOTUBOIOJIOAKHOI
marpuieit 1 A = (a;;) € R™"

Onpenesenne: Kpajaparnas marpuna A = (a;;) Ha3bBaeTCH
KococnMMeTpuaHoii, ecin AT = — A

CsoiicTBa MaTpuit;
I.A+B=B+A
22 A+B)+C=A+(B+C)
33A+O0=0+A=A
4. A+ (-FA)=-A+A=0

1.3 YMHOXKeHHue MaTpuil

Omnpepnenenne: [Iponsseennem marpunpt A = (a;;) € R™" na
B = (a;;) € R™" naspisaercs marpuiia B = (a;;) € R™**

n
Cij = g Qis * Ds;
s=1

Bameganue: Marpuily A MOXKHO YMHOXKUTH Ha B, ecjiu 911 MaTpuiibl
CONJIACOBAHBI (KOJ-BO CTOJIOIOB A = KOJI-BY CTPOK B)

0 =5
(59 e- 1)
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1.4 CsoiicTBa yMHOXKEHUS MaTPUI]
1. (A*B)*C—A*(B*C)
2. (A+B)*C=AC+BC;A* (B+C)=AB + AC
3.AF(A*B)=(A*A)¥*B=A*(\*B)
4. B obmem ciyuae A * B £ B * A

1.4.1 Jlok-Bo 1-ro cB-Ba

[Iycte A € R™" B € R™P C € RP*". {cHo, aTo Torma
A(BC) € R™" (AB)C € R™". Borancsnm cuadana matuiy A(BC). Nmeem:

p
{Bc}ikzzbijcjka izl,...,n; ]{7:1,...,7“
Jj=1

{A(BC)}lk = Z ali{BC}ik = Z Z agzbljc]k, l=1,....m; k=1,...,r
=1

=1 5=
Teneps BBILHCITIM (AB)C:

{AB}); = Zal”j, I=1,....m; j=1,...,p

{(AB)C}lk = Z{AB}lejk = Z Z alzbwcjk, [ = 1, cee, My k= 1, o, T

j= j=1i=
MbI BIJIMM, 9TO [PaBble YaC TH OTJIMYAIOTCS JIUIIb HOPAIKOM CyMMUDPOBAHUS.
O1HaKO, IOCKOJIbKY 3HAYKKM CYMMUPOBAHUA 1, ] MEHSIFOTCS HE3aBUCHMO JIPYT OT
Jpyra, TopsJoK cymMmmupoBanust 6espasinder. Urax, marpuipr A(BC) u (AB)C
I03JIEMEHTHO COBIIAIAIOT.

1.4.2 Jlok-BO 2-TO CB-Ba

(A + B)C = AC + BC

[Tycts A = (ai;); B = (bij; C = (cij)
O6osnaunm A + B = D = (d;5); d;j = a;j + bi;
I[Iycts (A + B)C = F = (fi;) = D*C

n

n n
Z dl] * CSJ Z(azs + blS) * CSj = Z Qg * Csj + Z bzs * Csj —
=1 s=1 s=1

{A * C}w + {B x C’}Z]

Omnpepenenue: Marpunnp A u B nassisaiores nepecranoBounbiMi, ecan A*B —
B*A

Onpenenenne: Marpuiibl A 1 B HasbiBaloTcsd aHTUIIEPECTAHOBOYHBIMU, €CJIN

A*B = -B*A




1.5 CaBoiicTBa oneparnum TPaAaHCIOHMPOBAHUSI

VAeR
1. (A B)T = AT £ BT
2. AA)T = AT
3. (AB)T = BT AT
4. (ATYT = A

1.5.1 ok-Bo 3 cB-Ba
(AB)T = BT AT (pasencrso 1.1)

[Tyctb A = (a;;) - m*n; B = (b;;) - n¥k = A*B - m*k; (AB)T - k¥m

BT = (bﬂ> - k*n; AT = (CLjZ') - n*m;

BT x AT - k*m, T.e B 1paBoil 1 JIeBOIl YacTsaX paBeHcTBa 1.1 CTOAT MaTpUIIb]
OJIMHAKOBOTO pa3Mepa

{(AB)T}ZJ = {AB}JZ = Z_:lajs * bsz = z_:lbsz * CLjS = z_:lbz; * asTj = {BTAT}U

{BTA™},; - snementnr marpuipt (BT AT)
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