I'1aBa 1. MaTpuubl ¥ onpeaeuTe I
81 Marpuubl ¥ UX BUABI

Marpuua o0o03HavaeTcs 3arJIaBHbIMHU
JaTuHckumu OykBamu (4, B, C,...).

Onpenesenue 1.  IIpsaMoyroiabHas TadJIHUIA

BUIA Amxn :

(a,, a;, .. a )
A= 321 3.22 P azn
Kaml am2 Do amn)

cocTosimiasi M3 M CTPOK MW N CTOJOLOB,
HA3bIBACTCSH Mampuuei.

dij - 31eMeHT MATpPHIIBI, | — HOMEp CTPOKH, | —
HOMeEP CTOoJI01A.

Buabl maTpuir:

1.Beanunna mxn HA3bLIBAETCH
pazmepHocmbio MAaTPUIIbI (m # n)_

2. Ectm  M=N, wmarpuma Ha3bpIBaeTCa
Keaopammuoi, ee pa3MepHoOCTH N.



3.Ecaim Bce 3JjieMEHTBI MATPHMIblI HYJH, TO
MATPHUIA HA3BIBACTCH H)J/1€60U.

a, 0 O
D=|0 0
4. Marpuna BU/IA: @22
0 0 a
HA3bIBAETCH OUAZOHAIbHOIL.
1 00
E=|/010
5.Marpuna Bujaa: , Ha3bIBAETCS
0 01
eOUHUYUHOIL.
6.MarTpuna BH/IA:
A=(ay a, a; ... a,), wuasbiBaercs
Mampuua-cmpoka.
dyy
a
A: 21
/.MarTpuma BuaA: -+« |, Ha3bIBaeTCH
a

mampuya-cmo.ioey,.

§2 Omnpeneaurenu 2, 3 ¥ N-ro NOPsAAKa

IIycTh JaHbI ABEe KBAJAPATHbIE MATPUIIbI:



Al:(aﬂ alzj & Qp

Az =| 8y Ay 8y
dy,; Ay a, a, a
1 2 3

MaTpuIa 2-ro nopsjaKa
pHH pAad MaTpuia 3-ro mopsaKa
Onpenenaenue 1. OnpeaeauresiemM BTOPOI0
nopsiika Marpuubl A; Ha3bIBaeTcs

YuCJI0, O003HAYaemMoe A W paBHoOeE

A = ] a, A, —d, *d
_ - " 22 21 12 FIle
dy Ay ?
iy
— 27Ia8HASL OUACOHATb —noboYHasa OUA2OHAIL

IIpumep. Bpluuciaurs  onpegeauresb  2-10
OPAAKA:

2 3
A= 8:2-8—4-3:16—12:4

Onpenesnenue 2. OnpeaenuresnemM 3-ro
MOPSiIKa KBAAPATHOM MATpPUUbI A>
HA3bIBAETCH YMUCJI0 BHA:

A, dy, Ay
A= dyy Ay Ay = a11(_
dy; dgy dgg

1)l+1 a‘22 a23 4

a‘32 a‘33




ta,, (_1)1+2 dy Ay +a, (_1)1+3 dy Ay
Ay Ay dy Oy

JT0 OAMH M3  CHOCO00OB  BbIYHMCJICHUS
onpeaenuTe/Is.
[Ipumep. Berunciauthb

e 0 2 4 2 4 0
A=l 0 2=3(-1)7) 27 1+3(-0)| |2

|5 7 5 1 17 15

=3.(0.7-5-2)-2-(4-7-1.2)+
3.(4.5-1.0)=-30-52+ 60= 22

Omnpenenenue 3. Eciau onpeaeauresib COCTOUT U3
N-cTpOK M N-CTOJIOLIOB, TO OH
Ha3bIBaeTCHA  ompeaeaurejeM  N-ro
MOpsiAKA.

CBOHCTBA ONIPEICIUTEICH:
1)  OnpegeauteJb He  MeHMieTCS  NPH
TPAHCIIOHUPOBAHUU (T.e. €CJM B HEM CTPOKH
U CTOJOHbI  NMOMEHSITh  MeCTaMH €
COXpaHeHHeM MOPSIAKA CJIeJOBAHMS).
2) Ecam B  onpeaenurene  NMOMEHSITH
MeCTaMH Kakue-JIu00 JABe CTPOKH WJIM JABa




CTOJIOIA, TO ONpeaeJUuTe] b U3MEHUT TOJbKO
3HAK.

3) OO0mmii MHOXHTEJb KaKOH-JIH00 CTPOKH
(cTo10a) MOKHO BBIHOCHTH 3a 3HAaK
onpeaeauTeIs.

4)  Ecau Bce 3J1eMeHTbl KaKOH-JI1H00 CTPOKH
(cTo10a) ompeaeauTesisi PaBHBI HYJO, TO
onpeaeJuTe]Ib PABEH HYJIIO.

5) Omnpeaeautreab paBeH HYJII0, €CJIH
3JIEMEHTbl KAKHMX-JIM00 JABYX CTPOK PAaBHBI
WM NPONOPUHOHAIBHDI.

6) Onpegeaureab He H3MEHHTCH, €CJIH K
3JIEMEHTAM KaKOM-JIU00 CTPOKH (CTO0J1011a)
NpU0ABUTL COOTBETCTBYKOILHE 3JIEMEHTbI
JAPYrod CTPOKHM (CTOJI0IA), YMHOKEHHbIE HA
O/THO M TO K€ YHCJIO.

Ipumep.
(=3)
N\
13 -2 00| , -
=2 4 3=2-217 :1‘_1312‘:—24+91:67
5 2 2| p-1312




Onpenesnenue 4.  Onpenenauresib, MOJYYCHHbIN
U3 JAHHOI0 NyTeM BbIYePKHUBAHUA
CTOJOA M  CTPOKHM, HAa3bIBAETCH
MUHOPOM COOTBETCTBYIOLIEIO
yJjieMeHTa. Mij 3JieMeHTa aij

Onpenesienue 5. Anzeopauueckum O0OnoOaHEeHUEM
3JIEMEHTA ajj , HA3bIBAECTCH BbIPAKEHH e

Aij — (_1)i+j ’ Mij

§3 JleiicTBMA HAL MATPULIAMH
3.1 JIuHeHHbIC ONIepaAH

1) MaTpuibl MOKHO CKJIAABIBATH

djy  dp N b, by, _
dy Ay b, b,

a,+b, a,+b,

a, +by ay +by

2) MaTpuubl MOKHO YMHOKATH HA MOCTOSTHHOE
YHUCJIO:



k'an k'a12 k'a13
k-a,, k-a, Kk-a,

3) MaTpuubl MOKHO BBIYHTATD:

A—-B=A4A+(-1-B

k-A=

3.2 YMHOKEHHUE MATPUII

a, dyp, dyy

Ay =
Ay Ay Ay
/bll b, |
By, =| b, by
\b31 b32 J
Co =45 By

Ilpou3sseeoenue matpunbl A Ha matpuny B ecTh
nosas marpuna C = A4- B sj1emenTnl KoTOpOii
PaBHBI CyMMe NPOU3BeJAeHHH 3J1eMeHTOB I-TOM
CTPOKM MATpHIbl A Ha COOTBETCTBYIOILHE
3jleMeHTBhl  |-T0  cToJ0ma MaTpumbl B,
IIpousBenenue marpuubl A Ha marpuuny B
MOKHO HAXOJUTh TOJbKO B TOM CJIy4Yae, e€CJIH
YHCJIO0 CTOJOIOB MATPHUIILI A paBHO YHCITY
CTPOK MaTpuiubl B. B mporuBHOM ciy4ae,
Nnpou3BeAeHne HEBO3MOKHO.



Ipumep.

4 2)

N

0 1
C=4y, By, = 3 2
1 0

1
4

N B

2
3
4
1

4
2:1+0-2+1-3+2-4 2-2+0-3+1-4+2-1
=11-1+3-2+2-3+1-4 1-2+3-3+2-4+1-1 |=
2:1+1-2+0-3+4-4 2-2+1-3+0-4+4-1
(13 10

=17 20

KZO 11
3amMmeuanmue:

A-B#B-A (He mnoguuHsieTcsl CBOICTBY
KOMMYTATUBHOCTH)

§4 OOpatHasi MaTpHuA

OOpaTHas MarTpuua CyIIeCcTBYeT TOJbKO IJIs
KBAJAPATHOM  MAaTpMIbl, INpHYeM MAaTpHIA
T0JI5KHA ObITh HEBBIPOK/IEHHO.

Omnpenesenue 1. Marpuna A  Ha3bIBaercs
HeBbIPOIHCOCHHOU, €CJIN OlpeleIUuTe/b
3TON MATPUIILI HE PABEH HYJIIO




Omnpenenenne 2. A mnaspiBaercs oopammuoi
mampuueu IS JTAaHHOU
HEBBIPOKICHHOU KBaJPpaTHOU
MaTpulbl 4, eCJM NPU YMHOKECHUH
3TOM MATPHMILI HA [JAaHHYK Kak
cnpaBa, TaKk M CjeBa I0Jy4Yaercsd
eAMHUYHAA MATPUIIA.

A ' A=A-A'=E

AJITOPUTM BBIYMCJICHUSA 00PATHOM MATPHUIIBI
1 crnmocod (¢ moMOMIBIO AJreopamdecux
TOMOJTHEHHUN)

A—lzl.AT
A

1) Berunciasiem onpeaeuTeIb TaHHOM
matpunsl (A #0),

2) Haxogum  ajreopanmyeckue  JAOIOJTHEHHS
3JICMEHTOB ONpeaeJuTeIs.

3) CocTaBiasieMm MaTpPULIY n3 ITHUX
ajredOpanvyecKux A0MOJTHEHHU.

4) TpaHcmOHHPYeM NMOJYYEeHHYI0 MATPHILY.

5) JleiuM TPaHCHOHHMPOBAHHYI0 MATPHIy Ha
BEJMYHMHY onpeaeanuTess A.

6) lenaem nposepky: A- A~ =FE



2 5 7
A4=|6 3 4| A1l_o

IIpumep 1: :
P P 5 -2 -3
2 5 7
1)A=6 3 4|=-1 - A=0
5-2 -3

CienoBarejibHO, MATPHMIIA HEBBIPOXKICHHAS
U UMeeT OOPATHYI0 MAaTPHILY.

2) HaiineM Bce ajredopamveckue JTONMOJJTHEHHS
3JIeMEHTOB MATPHIIbI:

3 4

All _ (_1)1—|-l _ _1

2 -3

A
=38

1+2 6
A, = (-1) 5 _3|




3) CocTaBUM MAaTpHuIy H3 ajJredOpamvyecKux
AONMOJHEHUH:

(1 38 —27)
4 =1 —-41 29
-1 34 -24,

4) TpaHcnoHMpPYeM MOJYYEeHHYI0 MATPHUILY:
(-1 1 -1 )

A7=| 38 -41 34
27 29 -24)

T
5) Pazgeaum marpumy 4" na BEJIMYMHY

onpeaeJauTeIs:
1 1 -1
At=L] 38 _a1 34 |-
=27 29 -24
1 -1 1
~| -38 41 -34
27 -29 24

6) Mposepka: A- A" =E
2 5 I 1 -1 1

6 3 4||-38 41 -34|=
5 -2 —3)(27 —29 24




10 0
-0 1 0|=E
0 0 1,

AHAaJIOrn4HO poBEPIEM A" A=E.

A—l
Cl1e10BaTeNbHO, - 00paTHas MaTpPHUILA.

2  cmocod (¢ moMOIIbI _ 3JIEMEHTAPHBIX

npeodpa3oBaHMm):

1) or6pacekiBanue HYJIEBOi CTPOKM
(cTos101a);

2) yMHO}KeHHe BCeX JJIEMEHTOB CTPOKH
(cT0J10112) HA MOCTOSTHHOE YHCJI0O HE PABHOE

HYJIIO;

3) u3MeHeHHE NOPSAAKA CTPOK (CTOJIOLOB)
MATpPHIIbI;

4) npubGaBjenre K KaxKIOMY DJIEMEHTY
OTHOH CTPOKH COOTBETCTBYIOLIETO

3JIEMEHTA JIPYIroM CTPOKHU, YMHOKEHHOI'0 HA
JII000€ YHUCJI0, He PABHOE HYJIIO.

Ipumep.
1 2
3 8 | Haiitm A



1 0 |4 -1) (1 0 |4 -1
<> <>
0 2 |-3 1) (0 1 |-15 05)
4 -1
A*=1_15 05

§5 Panr MmaTpuubl

Onpenenenue 1.  Panzom mMampuyl A
Ha3bIBAETCA HAMBBLICHIMH TNOPSA0K
OTJIMYHBIX OT HYJSI MHHOPOB J3TOM
MATPUIbI 7| 0003Ha4aeTcs

rang(A), r(A).

U3 onpenesienns cienyer:

1) Panr maTpuubl Amxn HEe MPEeBOCXOIUT
MEHBbIIIEro #u3 4YuHcea1 M U N, T.e.

r(A)<min{m;n}

2) Panr martpunbl A paBeH HYJI0, e€CJH JTa
MAaTpHIIa HYyJeBasl.



3) Jlng xBaapaTHOM MATpPHIBLI N-T0 TMOPSAKA
paHr paBeH N, ecau marpuma A

HeBbIposkaeHHas (A #0).

4) Paur MaTpuibl paBeH YHCIY CTyNeHeK
JKBUBAJICHTHOM  CTYNIEHYATOM  MATPHUIbI,
MoJiy4yaeMom M3 JaHHOM  MATpPUUbI C
MOMOIIbIO JIEMEHTAPHbIX MPe00pPa30BaAHUN

Ipumep:
012 -13
A=|0 2 4 -6 1
0 36 1 14

IIpuBeneM MaTpuily A K CTylIeHYaTOMY BHY:
012 -1 3 og1 2 -1 3
A0 0 0 -4 —5|<|0 0 04 -5
0 00 4 -5 0O 00 O O

Tak kak 4YHCJI0 CTyleHEeK PaBHO 2, TO PaHr
paBeH 2.



