Mnasa I. 3IEMEHTbI JIMHEAHOW ANMEGPbI

| Nexyum 1-3 |

§1. MATPULBI
1.1. OcHoBHbIE NOHATHA

Mampuyeil naswiBaeTca NpaAMOyrOIbHAA TAbHIA YHCES, COOepKANIAT
m CTPOK OAMHAKOBOH nauusl (Mam n cronbuos oaMHAKOBOR mamne). Ma-
TPHIIA 3ANKCHBACTCA B BUIE

@y @2 ... din
A — g daa “am dzn
Gml Gm2 --- Gmn
HJH, cOkpamenHo, A = (a;;), rrei=1,m(r.e.1=1,2,3,...,m) — HOoMmep

cTpokm, j =1L,n(r.e j=1,2,3,...,n) — nomep cronbua.

Marpuuy A HassisawT MaTpuuell pasmepa m X n ¥ nEmYT A p. H-
€A aij, COCTABJAIOUINE MATPHILY, HASLIBAIOTCA €8 JAEMEHMAMY. DJIeMeH-
Thi, CTOAIIME HA JHaroHans, waymel n3 sepxsero yrna, obpasywor 2aashio
duazonaas.

Marpuus paeus mexncdy coboti, ecnu papHBl BCE COOTBETCTBYIOIIHE

BIEMEHTHI STHX MaTpHL, T. e.

A=B, euma;=b;, mei=1,m,j=1n.

Marpuua, ¥y KOTOpO# 4HCI0 CTPOK PABHO YHCY CTONGLOB, HASKIBAETCH
xeadpamnoti. Kpanparnyo Marpuily pasmMepa 1 X 1 HasbiBAKT MAaTphue
n-20 Nopacka.

KpanpatHas marpuua, v KOTOpOHl BCE 3JI€MEHTh, KPOME 3JIEMEHTOB
rAasHON NHATOHAMH, PABHBI HY/IO, HASKBAETCA JUARZOHAALHOIL

Juarosanssan MATPHLA, ¥ KOTOPOH Kakaeifl anemedT rnasHoll auaro-
HANIH paBeH elHHHLE, HaswBaeTca edunuynoli. Oboanavaerca 6yksoit E.

ITpumep 1.1.

==
-0 O

1
Eﬂxa = 0
0

— eAMHHYHAA MATpHLA J-ro nopAOka.
1

1 0
0 1

— €OHHHYHAA MaTpHla n-ro nopaaKa.

Epxn =



KpanpaTHas MATPHIA HAIBIBASTCA MpPey2oabnoti, c/iH BCE ANeMeH-
Thl, PACTIOSIOAEHHBIE 10 OHY CTOPOHY OT IMIABHOH NHArOHANM, PABHBI
HYJIIO.
(5] Matpuua, sce anemenTsl KOTOPOH PaBHBI HYJIIO, HA3HIBAETCH Hijaesofi.
Oboanavaerca byksoii 0. Hmeer supn

00 ... 0
0 — oo ... 0
0 0 0

B marpuunom ueuncnenud marpuusl O w E wrpaior pons uxcen O u 1
B apHpMeTHEE.

Marpuua, cofepaamas OIHH cTonben WK OJHY CTPOKY, HAShIBAETCHA

6eXMOPoM (MK BEKTOP-CTONOEL, HIIH BEKTOP-CTPOKa COOTBETCTBEH-

Ho), Ux sw:
/3]

as
A=| |, B=(bybs ... b).

m
Marpuua pasmepa 1 x 1, cocToAmAA 3 OOHOMO YHCNA, OTOXIECTBIIA-
ETCA C HTHM YHCIOM, T. €. (3)1x1 ecTs b.
Marpuua, nony4yenHas w3 nanHol samenolf kaxnol ee cTpokM cronb-
LOM C TeM e HOMEpPOM, HA3LIBAETCHA MATPHUEH mpaHcnonuposaM-
woti k pannol. Obosnagaerca AT .

1 2 r_ {1 3 (1 T
Talc,ecﬂuﬂ—(ﬂ ).TGA —(2 4),emuﬂ—(u),ToA =(10).
TpancnosMposanHaa Marpuua obragaeT caenyomuM  ceolcTBOM:

(AT = A

1.2. OeidcTBua Hag maTpuyamm

Cnomxenue

Onepauus CAMKEHHA MATPHL BEOOMTCA TOJBKO 1A MATPHIL OIHHAKO-
BRIX Pa3IMEpOB.

Cymmoti deyr mamputy Apwn = (64) ¥ Bypxe = (bi) HassisaeTcs
marpuia Cryxn = (€ij) Takasn, 410 ¢ = ay; + by (i = I,m, j = 1,n).

Hpumep 1.2.
2 -3 0 + 3 3 -1y _ (o5 0 -1
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AHANOTHYHO ONPEOESIAETCA PAIHOCTD MATPUL,.



YmHoMXeHne Ha Yucno

Mpouseedenuem mampuyst Apyn = (@i;) na wucao k HAILIBAETCA Ma-
Tpuua Bown = (by;) Takaa, yro by; = k-ai; (i=1,m, j = 1,n).

Hpumep 1.3.
(0 -1 2 B L (0 -2 4
““(3 4 5)1‘*"‘1‘4 k*(ﬁ 8 m)'
Marpuua —A4 = (—1) - A HassiBaeTCA npomusonoaokeHoll mampuye A.

Pasnocts marpun A — B moxuo onpenenuts tak: A — B= A+ (- B).
Onepaunn CIMKeHHA MATPHL M YMHOMEHMA MATPHIB HA YHCo obna-
DAKT CHReqyIOWHMH ceolcmeamu,

1. A+ B=B + A; 5. 1-A=A;
2. A+ (B+C)=(A+B)+C; 6. a-(A+ B) = ad + aB;
3. A+ 0 = 4; 7. (a+f) A=ad+pA;
4. A-A=0; 8. a-(BA4) = (af) - A,

roe A, B, C' — marpuupl, & 1 § — yucaa.
JnemenTapHbie npeobpasosanua maTpuy,

FAEMEHMAPHBMY NPeofPaIosaHUAMU MAMPUY ABIAIOTCA:
® [epecTAHOBKA MECTAMH OBYX MAPAJLIENbHEIX PANOE MATPHUEL;

® YMHOMEHHE BCEX 3JIEMEHTOB PANA MATPHULI HA 4HCI0, OTJIHYHOE OT
HYJ4;

* NpubABJIEHWE KO BCEM 3JIEMEHTAM DAJA MATPHLBI COOTBETCTBYIOIIHX
NEMEHTOR MAPAJIENBHOTO PALA, YMHOKEHHBIX HA OHO M TO Xe 4H-
CJ10.

Hee matpuusl A W B HASHIBAIOTCA SKE6USAAEHITIHBLMY, ECITH OHA H3

HHX MOJVHaeTcA M3 Apyrofl ¢ NoMomsH 3JIeMeHTaApHBIX npeofpaszoba-
uuit. anuceipaerca A ~ B.

ITpwu nomomy aneMerTapHbix npeobpasosaduil 1H06VI0 MATPHILY MOMXHO
NPUBECTH K MATpHUE, ¥ KoTopoli 8 Havyane rnasmolt nMArOHANH CTOAT MOMI-
PAI HECKOJIBKO €0MHHIL, A BCEe OCTAJIBHBIE JIEMEHTR]I PaBHBI Hy 10, Takyio
MATPHILY HA3BIBAIOT KaHOMUYECKOll, HAPHMED
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Hpumep 1.4. llpuBecTi K KAHOHWYECKOMY BHIY MATPHILY
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Mpowasegerwe matpuy = |

Onepaunsa yMHOMXEHHA OABYX MATPHIL BBOAWTCA TOJLKO JUIA CHY4a#A,

KOTAA Yucao cmoalyos nepsoll Mampuys Paeno “ucay cmpox emopoil
MATPULYBL.

[Mpoussedernues mampuyst Ay yn = (i) na mampuyy Bnxp = (bjs)
HasbiBaeTcA MaTpuua Crxp = (cix) Takan, 4To

Cik = aqy -bye + a2 bag + -+ by, raei=1m k=1p,

T. . anement i-ff ctpoku u k-ro cronbua matpuus npoussenenna C papen
cyMMe npouaseneHult anemenTon i-# cTpoku Marpuus A Ha cooTBeTCTRY-
joume snemenTsl k-ro cronbua marpuus 5.

[oayuenne aeMENTa ¢y CXEMATHYMHO HI00PAKAETCA TaK:
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Ecnu marpuust A u B kpanpaTHuie 0QHOr0 pasmepa, T0 NpoM3IBefeHns

AB w BA scerna cymectpyiwt. Jlerko nokasats, uto A-E = E-A = A, rae
A — xkpagpatHaa marpuua, E — enuHuyHas MATPHLA TOTO Xe pasMepa.

Mpumep 1.5 (ﬂ” . ﬂ”) ) z:] ::;2 H
PUMEp -9 \ay agp ag 2x3 b&: b;;: Ix2

_ (ﬂnﬁn +azby +ajzbs  anbiz +ajzby + ﬂlab:m) .
azibyy + anby + a2by  an bz + anba +anbsa/, .



ITpumep 1.6. A:G f ;),Bz(i g).TﬂrnaHpmﬂﬂ&mem.

A - B ne onpeneneno, Tak Kak 9uchao croabuos marpuusi A (3) se cosnama-
er ¢ yncaom crpok matpausl B (2). Ilpn aToM onpeneneHo npouspeneHue
B x A, xoTopoe cunTaloT caenyomusM obpazomM:

B.oa= (1 3).(1 2 1\_(1+9 243 1+0)_ (10 5 1
—\1 2 3 1 0/ \146 242 1+4+0) \T7T 4 1/°

Marpuust A v B naswmiBaloTca nepecmanosounsimu, ecnn AB = BA.
Yuuoxenne martpuu obnanaer cnenyomumy csoficTpamu:

1. A-(B-C)=(A-B)-C: 3. (A+ B)-C = AC + BC;
2. A-(B+C) = AB + AC; 4. a(AB) = (aA)B,

eC/IH, KOHeé4YHO, HanHCAHHbLIE CYMMbLI H NPOH3BEOACHHA MATPHIL HMEROT
CMBICTI.

Jina onepauun TpaHCNOHHWPOBAHKA BEPHEI CBOMCTBA:

1. (A+B)T = AT + BT, 2. (AB)T = BT - AT.

§2. ONPEQENTUTENN
2.1. OcHoBHBIE NOHATHA

Ksanparsoit Mmatpune A nopsaka n MOXHO CONOCTABHTEL YMCi0 det A
(nnm |A|, nar A), HasniBaemoe ee onpedeaumeaes, CRenyOuHM obpasom:

l.n=1. A= (a;); det A = a,.

a1; ap2

=a;; -ax —a)2-a.-
az axn

9 n=2 A [ o on );daA:

\- 321 a2z

gy diz 313
1 a2 da3
a3y azz di3

f’ﬂu iz 13
3. n=3, A= |ay ax ax3|; detd=
\G31 a3z 033

= ay)1@220d33 + a12a2303; + Q2832013 — G3)1022013 — G2106)12833 — G32023011-

OnpenenuTens MaTpHubl A TAKKE HASHIBAKT €2 JeMEPMUNHAHTIOAM.
[Mpasuno BpYHCIEHRA OETEPMEHAHTA IUNA MaTpuusl nopanka N asnaer-
CA AOBOMBHO CIOMKHBIM /1A BOCNPUATHAA W npuMenenns. OOHAKO HIBECTHB
METOMBI, MO3BONAIIME PEANTHIOBATE BLIYHCIEHHE ONpeNeIHTeNeH BRICOKHX
NopAOKOB Ha OCHOBe onpenenuTenell uusmux nopaakos. OorH U3 METOI0B



OCHOBAH HA CBOHCTBE PA3NOMEHHA ONPEIS/THTENA [0 AJIeMEHTAM HEeKOTO-
poro pana (c. 23, ceoftcreo 7). Ilpu 3TOM 3aMeTHM, YTO ONpEISSIHTENH
HEBLICOKHX nopankos (1, 2, 3) KenarenbHo YMeTh BBIYHCAATH COTJIACHO
ONpENeNeHHID.

Briuncsienne onpeaennTens 2-ro nopanka ALTIOCTPHPYeTCA cxemoi:

] L ] L] L ]
ITpumep 2.1. HaliTu onpegenuTenn MaTpui,

2 - " COsc  Sin o
D 6 —sina coscf

2 =3
5 6
Cosax  sin o
— SN COSa

Q Pemenwe:
‘ —2.6-5.(=3) = 12— (~15) = 27:

=cos’ o +sin“a = 1. @

[Tpu BpMHCTEHEM ONPeNenuTensa 3-ro Nopaaka yaobHO NoJb30BATHCH
npasuaom mpeyzoavnuxos (unn Cappioca), KOTOPOE CUMBOJIHYECKH MOMKHO

FANMHCATE TAK:

[OCHOBAHKA (OCHOBAHHA
papnoleapeErHEE  TPEYrONLHHKOB
TPEYFONLHHEDD NAPASAEABHB
TTAPATTENLH b nooanol
raanHo maMaroninm)
AHATOHAAH )

Hpumep 2.2, BriuMciHTL ONPEOESTHTENbE MATPHIIL]

5 =2 1
A=13 1 -4
6 0 -3
Q Pemenne:
dEt..-’-'l =

=5-1-(—=3)+(~2)-(—4)6+3-0.1—6-1-1-3-(=2)-(—3)—0-(—4)-5=
=-15+48-6-18=48-39=9. @



2.2. CeoiicTea onpegenwutenei

Cdopmynupyem ochopusie cpoficTsa onpeaenurenell, npucyume onpe-
nenurenam scex nopaakon. Hexoropsie u3 aTux ceoficTs noackum Ha onpe-
Aennrtenax J-ro nopanka.

Caofliemeo 1 («Paenonpasnocts crpox u cronbuoss). Onpenennrens
HE HIMEHHTCA, €CJIH ero CTPOKH 3aMeHuTs cronbuamu, ¥ HaobopoT.

Nubivu crosamu, '

a;y ayz a3 a)y az as
)y @12 | _ |61 ag = | =
an a =laz e s dz1 G2 az |= |4z daz an
3] az; dasz a3 a3 a3

B nansuelmem crpoku u cronbus Gyaem npocro HaILIBaATL padasu onpe-
deaumenn.

Ceoticmso £. [Ipu nepectaHoBke ABYX NAPATVIEbLHBIX PAOOB Onpee-
JIMTENIb MEHAET IHAK.

Ceoficmeo 3. Onpeaeanrens, umetowmil 14 OIMHAKOBBIX PANA, paBeH
HY0.

Ceotlemeo 4. O6umit MHOXHTENb 3/IEMEHTOB KaKoro-nubo paga onpe-
LNESTHTENA MOXHO BHIHECTH 34 IHAK ONpeneNnTesNd.

H3 cooficts 3 1 4 cnenyer, 4T0 ecAU 6C€ JALMENTIN NEKOMOpPo2o pada
NPONOPUUOHAADHE COOTMEETNCMEYIOULUM IAEMERTIAM TIGPLAALABHNOZO pada,
mo maxotfl onpedeaumeas pasen Hyaw.

[ deftcreutensho,

ap ajz ays 4y a1z a)3
k-ayy, k-aya k-ays|=k-|any a2 ana|=k-0=0. [
a3 32 33 a3 azz dax

Ceaoticmeo 5. Ecnn aniementhl Kakoro-nubo paaa onpenesnTes s npes-
cramnaoT cobolt CyMMBbl OBYX CAAraeMsix, TO ONpPENeTHTeNb MOXKET OuTh
PasIoNeH HA CYMMY ABYX COOTBETCTBYIOWMX OonpenenuTenedi.

Hanpuwmep,
ayy a2 ajz+b a;; 412 G413 ajyy a2 b
1 G2 ap+c|=|ay dax ax|+|an dazp c
a3 ayp azy+d a; Q32 33 as1 a3z d

Ceolicmeo 6 (e«Ddaementapupie npecbpasoBanHA ONPENESTHTENAS).
Onpenenntens He WIMEHHTCR, €C/IH K SJIeMEHTaAM OaHOro paana npubasuTs
COOTBETCTBYOUME IEMEHTH NAPAINENLHOIO PANA, YMHOKEHHbIE HA JI0-
Boe uncno.

ITpumep 2.3. Hokasars, 410
@y a1z a3 app @z ait+k-ap
A=|an a2 ap|=|an axn aa+k-an
@z) a3z G33 a3 a3z Gy +k-as



(@ Pemenne: [HelicTeurensso, necnonkays ceoficTea 5, 4 1 3, nosy4nam

ayy ayz a3+ Fk-agp
az) G2 a3+ Kk-as | =
asy a3z agz + k- as;

11 2 13 ay; apz apz
= |as; agy asg |+ k-|ay apm ap|=A+k-0=A @
3] dzz 0433 231 3z 232

Hanwuelne ceoficTa onpenennTenei coAsans ¢ NOHATHAMN MIHODA
H anrefpanYecKkoro QonoJHeHns.

Munopoam HEKOTOPOTO 3NIEMEeHTA ;; ONpPefeNHTeNA 1-T0 NOPAJKA Ha-

ILIBAETCH ONPENeSIHTENL 1t — 1-ro NopAgKa, NONyHYeHHsIH H3 HCXOQHOTO
NyTeM BhIYEPKHBAHHA CTPOKH H cTonbua, Ha nepecevyeHHd KOTOPBIX HaXO0-
AnTCiA BhiGpanHbli aneMenT. ObosHavaeTca my;.

Taxk, ecnu
ayy a1z a3
A=la _ | a2 a23 _ | @12 @3
= 21 Qg2 dzz |, TO My = y Man = .
Q32 (az 17y 23

dzy Qazz a3z

Anzebpauveckum JdonoaHERUEM FTIEMEHTA G ONPEIETHTEA Ha-

IBIBAETCA €0 MHHOP, B3ATHIA CO 3HAKOM «IJIOCH, ECJIH CYMMA i + J —
YETHOE 4YHCJI0, H CO 3HAKOM «MHHYCH, €CJIM 3Ta cyMMa HedeTHan. ObozHa-
HaeTCH Afj: A:‘j = {-—1}1'”: s My

Tax, Ay = +myy, Azs = —mas.

Caoticmao 7 («Pasnomenne onpenenTena no 3IeMeHTaM HEKOTOporo
panas). OnpenennTens pABeH CYMME TPOH3IBENeHHR 3/IEMEHTOB HEKOTOPOro
PH.;’I-EI. Hak CDDTBETCTB}'HJII].HE HM MTEﬁpEHHEEHHE JOIMOJTHEHHA.

[IpornnweTpUpyeM H OOHOBPEMEHHO JOKaKeM CROHCTRBO 7 HA npuMepe
onpefenurens 3-ero nopanka. B stom ciyuae ceolicTeo 7 o3HAvAeT, YTO

A=ay ap a | =ap A +ae- Ae +aps - Ags.

[d B camom nene, umeem
apy - An +ayg - Az +az- A =

+ﬂlz‘(— )+-’.113*

= a3 (@22033 — az3as2) — a12(azasz — ey ) + a13(as 63z — agpag ) =
= aj)Gza03z — @110z3032 — A12az1a33 + Q1zdaads) +

dzz d23
gz Q33

oy flag
az) 33

3] dlzo
d3p O3z

=ﬂ_‘1 "

+ @130 032 = @13a22a3 = A. n



