MaremaTruka
Mojyie 1. Bextopnl. Matpuiipl. CJIAY
Jlektimga 1.3

AnHOTaIMA

JIuHeitHasT 3aBUCUMOCTDL CTPOK MaTpHIlbl. Panr marpuibl. Meros vJie-
MEHTapHBIX Tpeo0pasoBaHmil I onpejesiennsa paHra MaTpuibl. Omnpee-
qutesnn. [IpaBuiia BeIMUCIEHUS OIpeaeuTe e 1-oro, 2-oro u 3-ero mopsi-
koB. CBoiicTBa onpepenuTesneit. BeraucaeHue onpeaenTes IIPOu3BOJIbLHO-
ro MOPSIIKA.

1 Panr marpuibl

JI100y10 CTPOKY IPOM3BOIBLHOI MaTpuilbl A MOXKHO pacCcMaTpPUBATDH
KaK MaTpUIy U3 OfHOI cTpoku. Hampumep, marpuiia

12
A=134
COCTOUT U3 JIBYX CTPOK
p=(12),
P,= (3 4),

paccMaTpuBaeMbIX KaK OTAEJIbHBIE OJHOCTPOYHbLIE MaTPHIILI. Cﬂe,ZLOBa-
TeJIbHO, K HUM IIPUMCEHHNMDLI OIIpE/JC/JICHHbIEC paHec IIpaBuJia CJIOZKEHUA
MaTpHUI 1 YMHOXKEHUA MaTPUIIbI Ha 9UCJIO:
Pi+P=(1 2)+(3 4) = (143 2+4) = (4 6),
2.P=2-(1 2)= (21 22) = (2 4).

Onpedenenue

[lycts aq, ao, ..., au, - AeficTBUTeNbHbIE YnCaa, P, Ps, ..., P,, - cTpokn
marpunbl A. Beipazkenne o P+ Po+ ...+, P, Ha3biBaeTCst IMHEMHOM
KoMOuHanmeit ctpok P, P, ..., P, ¢ koadduruentamu oy, qo, ..., .
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue

JInneiinast KOMOMHAIINS CTPOK MaTPHUIIBI HA3BIBAETCsI TPUBUAJIBLHOI,
ecJI Bce ee KO3 UINEHThI paBHbI HYJ/II0, I HETPUBUAJIBHOM, €CJII XOTs
Obl OJINH 13 KOY(PMUIIMEHTOB OTJIMYEH OT HYJIS.

Onpedenenue

Crpoku Py, Py, ..., P, maTpuiibl A Ha3bIBalOTCs JIUHEHO 3aBUCH-
MBIMH, €CJII CYIIEeCTBYeT HEeTpUBUAJbHAS JIMHEHHAsT KOMOWMHAIINSA STUX
CTPOK, paBHas HYJIEBOI CTPOKE.

Onpedeaenue

Crpoku Py, P, ..., P, marpunbl A HasblBaoTcsd JIMHEMTHO He3aBU-
CUMBIMU, €CJIM TOJIbKO UX TPUBHAJIbHAs JIMHEiHas KOMOMHAIINSA PaBHA
HYJIEBOIl CTPOKE.

Onpedenerue

Panrom marpumnst A HasbiBaeTCst MAKCHMAJILHOE YUCIIO €€ JIMHEHO
HE3aBUCUMBIX CTPOK.

O6osuauenue: rangA, r(A), r.

Ipumepo.:
1. Marpuna
1 2
2 4
COCTOUT U3 JIBYX JIMHEITHO 3aBUCUMbBIX CTPOK
P=(12)uP=(24),
T.K. JIJIST HUX MOYKHO COCTaBUTh HETPUBUAJIBHYIO JIMHEHHYIO KOMOMHAIINIO,
paBHYIO HYJIEBOII CTPOKE:
2-P1—P2:2-(1 2 —(2 4) =
= (2:1-2 22—4) = (0 0).

Coorsercrienno, rangA = 1.

A:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2. Marpuna

O =

0
B = 1
2

o)
N—

COCTOUT U3 TPeX CTPOK
P=(10),PR=(0 1HuP=(02).
Crpoku P, u P3 jinHeitHO 3aBUCUMBI, T.K.
2-P,—P;=2-(0 1)— (0 2) =
= (2:0-0 2:1-2) = (0 0),
a ctpokn P} n P, juHeitHo He3aBUCUMBI, T.K. TOJILKO WX TPUBHAJILHAA
JINHElHasi KOMOMHAITUST paBHa HYJIEBOH CTPOKE:
0-P+0-P=0-(1 0)+0-(0 1) =
= (0-14+0-0 0-0+0-1) = (0 0).

B 10 ke Bpemst Bce Tpu cTpoku Py, Po u P3 Oy/IyT JIMHEIHO 3aBUCHMBI,
T.K. JIJI HUX MOXKHO COCTABUTH HETPUBUAJIBHYIO JIMHEHHYIO KOMOUHAIINIO,
PaBHYIO HYJICBOII CTPOKE:

0-P+2-P—Py= (0 0).

CootrBercrBenno, rangB = 2.

Haubosiee pacrpocTpaHeHHBIM METOJIOM OIpE/Ie/IeHNsT PAHTa TPOM3-
BOJILHOII MaTPHIIbI sIBJISIeTCsl METO/, 3JIeMEeHTapHbIX ITpeoOpa3oBa-
HU, ONupalonuiicd Ha cJIeIyIoIe IBe TEOPEMbI.

Teopema (0 paree Mampuybe NPU INEMEHMAPHBIT NPEOOPAZ0EAHUAL)
Panr marpuiibl He MeHseTCsd IPU SJIeMEeHTapHbBIX IIPeodpPa30BaHUsIX.

Teopema (o panee cmynenuamots Mampuvl)
Panr crynendaroii MaTpuIlhl paBeH KOJMYECTBY HEHYJIEBLIX CTPOK.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Memod snemernmaproix npeobpazosanuil dis onpedesenus paraa npous-
BONVHOT MAMPUUDL:

1. C 1moMoIIbIo 3JIeMEHTAPHBIX TPEoOPa30BaHUNl TPUBOIUM JAHHYIO
MaTPUILy K CTYIIEHYaTOMY BHU/LY.

2. OtpejiesisieM paHT UCXO/IHOM MATPHUITHI KAK KOJIMIECTBO HEHYJIEBBIX
CTPOK B IIOJIyUUBIIIEHCA CTYIIEHYIATON MaTpuIle.

2 Onpegennresib MaTPUIIbI

OnpejieuTe/b sIBJISETCS XapaKTePUCTUKON MCKJIIOUNTEILHO KBa/I-
PATHBIX MaTPHII.

Onpedenenue
OnpenenanresieM KBaJpaTHON MATPHUIIBI HA3LIBAETCS YNCTIO0, BbI-
JUCISIEMOE 110 38aHHOMY IIPABIJIY 13 9JEMEHTOB JAHHOI MaTPUIIbL.

Ecin A = (a;;) - 370 KBagparHas MaTpuiia IOPsLIKa 7, TO €€ Olpe-
7 )
JIeJINTe b Ha3bIBaeTCs OIPEJIEJIUTEIEM T-I'0 MOPSJIKA U 3allMChIBaeTCs B
BIJIE:

aip a2 ... Qip
as1 A929 ... Q9p
ap1 Ap2 ... QApp

YrorpebJisiioTest Takzke crieryiomue obosnadenus: det A, AA, |Al.

[TpuseeM npaBuia BLIYUCICHEA OLpeIenTe el nopsakos 1, 2 u 3:

l.n=1

A = (ay1) - MaTpPUIA, COCTOAIISIS TOJBKO U3 OJHOTO 9JIEMEHTA (17 .
Torna det A = aq;.

Ipumep:

A= (3),det A =3.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2.n=2
ajp a2 ajp 12

A= , det A = = a11Q922 — A210A12.
as1 a99 as1 G922

OHpe,ZLeJII/ITeJIb 2-0T0 IopAaaKa BBIYUCJIACTCA KaK IIPOU3BEJACHUEC 3JIEMCH-
TOB I'JIABHOM AnaroHaJjin MUHYC ITPOU3BEACHNE 9JIEMCHTOB 1I0OOYHOIT Jdna-
roHaJin.

Ipumep:

1 2 1 2
A= 3 5 , det A = 2 : =1-5—-3-2=-1.
3. n=3

air a2 a3
det A = |ag1 az ass| = ai1a2ass + a12a23a31 + A21032013—
asy az2 ass
—as31G220a13 — (32023011 — G21A12G33.
annas popmy/ia Ha3bIBaeTCS MPaBUJIOM TPEyToJbHUKOB. Ha3pa-
Hue (popMyJibl 00YCIOBIEHO €€ TeOMeTPUYECKOl NHTepIIpeTaleii.
DJIEMEHTBI, [IPOU3BEIEHISI KOTOPBHIX BXOISIT B OIPEJIEINTEb CO 3HA-
KOM «-t», pacliojiaralorcsl Tak:
a2 a3 ail 2 a13 ar
+ | ao1 2 Q23| +|Q2y Gop>az3| + |a
azy az2 3 azz agz3 asi 2 (33
obpas3yst OTPe30K, COBIAJIAIONINII C TJIABHON JMArOHAJbIO, U JIBa TpPe-
YTOJIbHUKA, CUMMETPUYHBIX OTHOCUTE/ILHO TJIABHON JTHArOHAaJIN.
DJIeMEHTBI, [IPOU3BEJIEHISI KOTOPBIX BXOJSIT B OIPEJIE/INTE/b CO 3Ha-
KOM <«-», PaCIOJIaraloTcsl aHAJOTMYHBIM 00Pa30M OTHOCUTEIBHO 110O0Y-
HOI JIuaroHaJin:
ar
21 222 Q23| —

]
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ipumep:
5 2 1
detA=314=5-1-3+2-4-6+3-0-1—
6 0 3

—-6-1-1-3-2-3-5-0-4=39.

3 (CBoiicTBa ompeaeauTeei

1. Oupegenuresib He M3MEHUTCS, €CIH K 9JIeMEHTaM KaKoi-1nbo cTpo-
ki (cTosibria) mpubaBUTH COOTBETCTBYIOIINE SJIEMEHTHI MapaJlIe bHOI
cTpoKH (CTONIONA), YMHOKEHHBIE Ha JII0OOE THCIIO.

air a2 a11+ac-azr ajt+ora

as1 Q22 as1 a9

2. Ilpu mepecraHoBKe MeCcTaMU JIBYX HapaJlIebHBIX CTPOK (CTOJIO-
TOB) 3HAK OIPEJIEJINTE TSI MEHSIeTCsT HA TPOTHBOIIOIOKHBII.

a1yl aiz| 21 Aa22

ao1 G222 ailr a2

3. O611mit MHOKUTEIIb 9JIEMEHTOB KAKOH-JIH00 CTPOKH (cToI01[a) OIpe-
JIeJTUTE I MOXKHO BBIHECTH 34 3HAK OIPEJIeTHTeIsl.
Qran Q| (01 012
az1 a22 a1 a22

4. Ecin s7eMeHThl KaKOi-/1100 CTPOKH (CT0ﬂ6ua) OIIpeICJIUTE A IIPEeI-
CTABJISIIOT COOOI CYyMMBI JIBYX CJIaraeMbIX, TO OIPEJIETNTEb MOYXKET ObITh
pas3JyIozKeH Ha CYMMY COOTBETCTBYIOIINX OIPeIeJINTeIe.

ai1+b11 aja+bi9 air a2 I bir b2
a21 22 a21 G22 21 G22
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

4 BplunciieHue onpeaeanTesisi IPOu3BOJIbHO-
o IOpSJIKa

Onpedenenue

Munopom M;; snemenTa a;; OIpeJieinTesis n-ro IopsiJiKa Ha3blBa-
ercst onpeiesuTesb (n — 1)-ro mopsiKa, KOTOPbIi MOJIyIaeTcst U3 Ope-
JIeJINTEJIA N-TO MOPsiJIKa BbIYEPKUBAHUEM CTPOKHU U CTOJIONA, Ha IIepece-
YEeHUU KOTOPBIX CTOUT 3JIEMEHT @;, T.e. CTPOKH C HOMEPOM % 1 CTOJIOIa

C HOMEPOM .

Ipumep.
1 3 =2 | _o
Ectm A=|0 5 7| 10 M3 = =1-7-0-(-2)=T.
0 7
-2 1 0
Onpedenenue

AnreGpanmveckuM JOIOJHEHUEM A;; 9JIeMEHTa a;j OlPeJIenTes
n-ro Mopsi/IKa HasbiBaeTcs wncio, pasaoe (—1)"7 M;;.

Ipumep.
2 0 3
EcmmA=|1 2 2| 10
-5 =21

2 3':—(4—3):—1.

Agp = (=1)* My = (1) - |1 2

Teopema (meopema pasrodcenus)

Omnpeiennresb KBQJIPATHON MaTPUILI TOPSIKA 1 PABEH CyMMe IIpO-
M3BEJICHII 9JIEMEHTOB JII0OOT0 psifia (CTPOKM WJIH CTOJIONA) HA UX aared-
pandecKue JOIOJTHEHMS.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ipumep. BoraucanTsb onpeae/mTe)b

2 =3 5
A=1]1 0 -4
2 1 -1

Borancmm ompeienTeNb ¢ MOMOIIBIO pa3jioyKeHus 1Mo cTpoke. Js
y100CTBa BEIYUC/IEHNS BhIOEpEM 2-YIO CTPOKY, COIEPZKAILYIO HYJIeBOI 3/1e-

MeHT (agg = (), MOCKOJIbKY IPU 9TOM HET HEOOXOIMMOCTH HAXOJUTH
aJiredpamdeckoe JomnojHeHne Agy, Tak KaK IPOU3BEJICHIE dgoAsy = O.
Urak,
241 |[—3 D
Ay = (=1)7- | _1':—1-(—3-(—1)—5-1):2,
Ay = (-1 |2 ‘13‘ — 1.(2-1—(=3)-2) = -8,

TOF,Z[& A = CL21A21 + CL22A22 + CL23A23 =1-2 + 0 + (—4) . (—8) = 34
Orser: A = 34.
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