AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.

BekTopHas anreodpa
Tekcrt 1.2

Anborarus

Jluneitnast 3aBUCUMOCTH CTPOK U CTOJIOIOB MAaTPUIIbl. Ba3ucHbBIN MUHOD,
TeopeMa 0 6a3ucHOM MUHOpe. PaHr MaTpuribl, TeopeMa O panre MaTpPUIIb,
cBoficTBa panra marpuilbl. CriocOObl BBEITUC/IEHUsST PaHTa MATPHUIBI: METO],
OKaNMJIAIONINX MUHOPOB, METOJI 3JIEMEHTAPHBIX NPeoOpa30BaHMIl.

1 JIuneiiHasi 3aBUCHUMOCTHL CTPOK U CTOJIO-
IIOB MaTPUIIbI

JI100y10 cTpOKy MaTpuIlbl A MOYKHO paccMaTpUBaTh KaK MATPUILY 13
OJIHOII CTPOKM, a JIIoOOi cToji0el] - Kak MaTpPUILy M3 OJHOIO CTOJIONA.
CiiegoBaTesibHO, JJIsi CTPOK M CTOJIOIOB MATPUIILI IPUMEHUMbI IIPpaBIIIa
CJIOYKEHIsT MATPHUIL ¥ YMHOZKEHUST MATPHUIILI HA INCJIO.

Onpedenerue

[Iyctb A1, Ag, ..., A, - AeiicTBUTE/IbHBIE uncaa, P, Ps, ..., P, - cTpokn
(cTostbupr) Mmarpursl A. Beipaxkerue A\ Py + Ao P + ... + A\ P, Ha3bIBAIOT
suHeiiHol KombuHatueii crpok (croabios) P, P, ..., P,, ¢ ducia-
M )\1, >\2, ceny >\7n.

Onpedenerue

Bynem roBoputh, uto ctpokn (crosidnst) Py, Ps, ..., P, marpuier A
JIMHENHO 3aBUCUMBI, €CJTU CYIIECTBYIOT YNCIA A1, A9, ..., A, HE BCE PaB-
HbIE HYJTIO, TaKIe, 9TO JIMHeiHAsT KOMOUHAINS CTPOK (CTOJIOIOB) € STHMH
GUCJTAMU SIBJISICTCST HYJIEBOiT CTPOKOft (CTOJIOIOM), TO €CTh
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

MPL+XP+ .+ NP =(0 0 .. 0)=0.
Ecim ke mocjiejinee paBeHCTBO BO3MOKHO JIMIIb IPU A = Ay = ... =
Ar = 0, 10 crpoku (cTosibiiet) Py, P, ..., P, Ha3blBalOTCs: TMHEWHO HE3a-
BUCUMbBIMU.

Ipumep.

[Ipumepom nuHelHON HE3aBUCUMOCTH CTPOK SIBJIAIOTCS CTPOKU €J11-
HUYHOU MaTPHUIILI, & IIPUMEPOM JIMHEHHON 3aBUCUMOCTH — JIBE O[MHAKO-
Bbl€ CTPOKU MaTPUIIbL.

Teopemuvi (0 AUHETHOT 3A6UCUMOCTIU CMPOK, MAMPULDL)

1. Eciin cpein ¢cTpoK MaTpHIlbl €CTh HyJIeBasi, TO 9TH CTPOKHU JIITHEHHO
3aBUCHMBI.

2. Ecin cTpokn MaTpuibl JTUHEHHO 3aBUCHMbI, TO OJHA U3 HUX €CTh
JINHelHasT KOMOMHAISA OCTAJIbHBIX.

AHaJIOrTaHbIE PACCyKIEHUST MOYKHO TIPOBECTH U JIJIsST CTOJIOIOB MaT-
puipr A.

2 Panr marpunmbl

Onpedenenue

MunopowM nopsizika k marpuiibl A Ha3bIBAIOT OLIPEIE/INTE b, KOTO-
PBIil cocTaBJIEH U3 9JIEMEHTOB 3TOI MaTPUILbI, CTOSAIINX Ha IepecedeHnn
IIPOU3BOJILHO BBIOpAHHBIX k CTPOK 1 k CTOJIOIOB C COXpPAHEHUEM UX I10-
PSIIKOB.

Ipumep. PaccMorpum MaTpuity

1 2 3 4
Asa=10 =10 3
5 2 3 -2

Munops! 1-ro nmopsiaka: smemMeHTsl MaTpuiisl 1, 2, 3, 4, 0, -1, ...
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Munopsr 2-ro nmopgjka:

1 2711 3] (1 4 |2 3

0O =110 010 3)”|—1 0"~
MwurOopb! 3-T0 mopsiiKa:

1 2 311 2 4]1]2 3 4
0 —-10/,/0 -1 3| |-10 3
5 2 35 2 -2/ |2 3 -2

Onpedenerue

Munop M matpuiibl A HasbiBalOT OA3UCHBIM, €C/IM OH OTJINYEH OT
HYJId, & BCE MUHOPBI OOJIBLITIETO TIOPSIJIKA PaBHBI HYJIIO WX HE CYIIECTBY-
IOT.

Samevarue
Marpuia MoyKeT UMeTh HECKOJIbKO 0a3MCHBIX MHUHOPOB OJHOTO II0-
PSJIKA.

Onpedenerue
CTpoKHu 1 CTOJIOIBI MaTPUIbI, B KOTOPBIX PaCIOJIOXKEH BbIOpaHHBII
Oa3UCHBII MUHOD, HA3bIBAlOT ODA3MCHBIMMT.

Teopema (o 6azucrom mumnope)

Basucubie crpoku (cTosi0mbl) MaTpuibl A, COOTBETCTBYOIINE ee Ha-
sucHoMy muHopy M, jmHefino nesaBucuMbl. JIioObie cTpokn (CTOMOID)
MaTpuipl A, He BXojstime B M, siBjIstioTcst TMHEHBIME KOMOMHATIHSAMY
0Aa3UCHDBIX CTPOK (CTOJIOIOB).

Caedcmeue

[1st TOro, 9To0BI KBaJIpaTHasi MaTpHUIa OblLjIa HEBBIPOXKIEHHO HE0O-
XOJIUMO U JIOCTATOYHO, 9TOOBI €e CTPOKH (CTOJIOIBI) OBLIH JTMHEHHO He3a-
BUCUMBL.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Panrom marpuribr A HasbpiBaeTcs HOPSIIOK €€ DA3MCHOTO MUHODA.

O6oznauenue: 1, 1(A), rangA.

IIpumep. Panr maTpuiib
4 0
6 0
10 =30

paBEeH JBYM, T.K. UMEIOTCS OTJINYHbIE OT HYJIsl MUHOPBI BTOPOT'O MTOPSAIKA,

= —15 # 0, a Bce MUHOPBI TPETHETO MOPSIIKA PABHBI

HallpuMep, ‘Zl)) _3

HYJIIO.

Ceoticmea panza Mampuiyol:
L.r(A+B) <r(A) +r(B).
2.7(A-B) <min{r(A),r(B)}.
3. r(AT) = r(A).

Teopema (o0 panee mampuuot)
Panr mMarpunbl paBeH MaKCHMAJILHOMY YHUCJY €€ JIMHEeHHO He3aBu-
CHMBIX CTPOK (CTOJIOIOB), Yepe3 KOTOpbIe JINHEIHO BBIPAYKAIOTCS BCe

OCTaJIbHbIE € CTPOKN (CTONOIBI).
Caedcmeue

st m000it MaTpUIlbl MaKCUMAJILHOE YUC/I0 JIMHEHHO HEe3aBUCUMBIX
CTPOK paBHO MaKCHUMAJILHOMY YHCIY JITHEHO HE3aBUCUMBIX CTOJIOIIOB.

3 Crocobbl BbIMUCIEHNs PaHra MaTPUIb

Panr maTpuiibl BBIMUCISIETCA ¢ TTOMOIIHIO IBYX METO/IOB:
1) MeTo/1 OKAMIISIONINX MUHODPOB;
2) METOJ1 3JIeMEeHTAPHBIX TTPE0dPa30BAHMIL.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3.1 Metoa okaliMJIAIOIINX MIHOPOB

Onpedenerue

Munop M’ marpunbl A HasbIBaeTCd OKAMMUIISIIOIIUAM AJIsI MUHO-
pa M, eciiu OH HOJIydaeTCsl U3 IMOCAeIHEero J00aBJIeHueM OJIHON HOBOIT
CTPOKM U OJHOIO HOBOTO CTOJIOIA MATPHUIILI A.

Teopema (06 OKATUMAAOUUT MUHOPAT)
Ecin /19 HeKOTOPOro MUHOpPA MATPUILI BCE OKANMIIAIONINE ero MU-
HOPBI PABHBI HYJIIO, TO OH SIBJIACTCS OA3UCHDIM.

MeTo 1 OKaIMJISIONITX MITHOPOB MTO3BOJISIET HANTH OMMH U3 6a3MCHBIX
MUHOPOB U COCTOWUT B CJIE/IYIONIEM:

1. Beibupaercst Henys1eBoit MHHOD MIEPBOTO MOPsiKa (HEHYJIEBOI 916~
MEHT MaTPHUIIDI).

2. K aTomMy MUHODY TOCIEI0BATEIHHO JO0ABIAIOTCA TAKe CTPOKN 1
CTOJIOIBI, 9TOOBI HOBBIN OKAHM/IAIONINIT MUHOP ObLT OTJIMYEH OT HYJIA.
Ecau sToro cienarsh Heb3sl, TO MOCJIEIHNN HEHYIEBOI MITHOD SBJISIETCS
6a3UCHBIM, & €ro MOPsAJIOK PABEH PAHTy MATPUIIHI.

IIpumep. HaiiTu panr MaTpuIibl

1 -2 —4 3
A=12 1 -3 5
1 8 6 1

Permenne.
Tak kak maTpuna A He sgBjsieTcs HyJ1eBoit, To rangA > 1. B marpu-
e A nMeeTcs MUHODP BTOPOTO HOPSIJIKA, OTJUIHBINA OT HYJIs, HAIIPUMED,

My = ; _12 = 5 # 0. CnegoBarenbho, rangA > 2. [logcunraem Bce
BO3MOXKHbIE MUHOPBI TPETHEr0 MOpsJiKa, okaiimstomnue My, Ux jiBa:
1 =2 —4 1 -2 3
MV =2 1 =3/=0,M"=]2 1 5/=0.
1 8 6 1 8 1
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Taxum obpaszom, Bce oKaiiMgionne MUHopsl Munopa My paBHBI Hy-
Ji0. 3Ha4uT, rangA = 2.

3.2 Metoa a3jieMeHTapHBIX IIPeoOpa30BaHMIIA

Teopema (0 paree mampuybe Npu IAEMEHMAPHHIT NPEOOPA30EAHUAT)
Panr marpuiibl He MeHsIeTCsI IIPU SJIEMEHTaPHBIX IIPeodpa30BaHUsIX.

Onpedenenue

CryrieHvYaToit Ha3bIBaeTCsl MATPHUIla, Y KOTOPOil Bce HEHYJIEBBIE CTPO-
KII pacrojiaralorcd HaJl BCeMU HYJIEBLIMU CTPOKAMU U IIePBBIIl HEeHyJie-
BOI1 9JIEMEHT KazK/I0il HEeHYJIEBOIl CTPOKN PacIiojiaraeTcsd IIpasee IepBoro
HEHYJIEBOI'O JIEMEHTa IPEeAbIIYINeil CTPOKMU.

IIpumep.
1540
07 26
A= 0001
0000
Samevwarue

Beskyio MaTpuirly ¢ moMOINIBIO SJIeMEeHTAPHBIX TPpeodpa30BaHmil MOXK-
HO IIPUBECTU K CTYIIECHYATOMY BUJLY.

Teopema (o panee cmynernuamot mampuiol)
Panr crynendaToit MaTpuIlbl paBeH KOJMIECTBY HEHYJIEBBIX CTPOK.

Meto/1 ssteMenTapHBIX TPEOOPA3OBAHNI COCTOUT B CJIEYIONIEM:

1. C moMoIIbIO 3JIEeMEHTAPHBIX MPEoOPA30BAHUN TPUBOIUM JIAHHYIO
MaTPUILy K CTYIIEHYaTOMY BHULY.

2. OtpejielisieM paHT UCXO/IHOM MATPHUITHI KAK KOJMIECTBO HEHYJIEBBIX
CTPOK B IIOJIyUUBIIEHCA CTYIICEHYIATON MaTpUIe.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

IIpumep. Haittu panr MaTpuirbl

0 3 7 2
1 2 -3 -3
A=15 4 4
2 —1 5 4

[IpuBesem marpuily A ¢ MOMOIIBIO 3JIeMEHTAPHBIX IIPeodpa30BaHuil
K CTYIEHYATOMY BUJIy M HaijIeM YUCJI0 HEHYJIEBBIX CTPOK IOJIYYEeHHOIl
MATPUIIBL:

0 3 7 2 12—3—3\ 1 2 -3 =3
1 2 -3 -3 0 3 7 2 03 7 2
2 4 4 11712 4 4 <1724 4 -1
2 —1 5 4 —2—154) 03 9 3
1 2 -3 -3 1 2 -3 =3 (12—3—3
03 7 2 03 7 2 03 7 2
0010 5] o1 3 1|7 |oo0o -2 -1
01 3 1 00 2 1 \0 0 0 0

[IpoBejienbl ciietytonue sieMeHTapHblie peobpasoBanus: 1) nepecra-
BILIH MECTAMU IEPBYI0 U BTOPYIO CTPOKHW; 2) MpUOABWIN K IeTBEpPTOil
CTPOKE TPETHIO; 3) MpUbABUIIN K TPEThEil CTPOKE MEPBYIO, YMHOKEHHYTO
Ha -2, U 9eTBEPTYIO CTPOKY MOJEIIIN Ha 3; 4) TOJETI/II TPEThIO CTPOKY
Ha 5 U IIepecTaBUIN MECTAMI TPETHIO U Y€TBEPTYIO CTPOKH; H) K TpeTheil
CTPOKe, YMHOXKEHHOIl Ha -3, MpubaBu/in BTOPYIO CTPOKY W K UeTBEPTON
CTPOKe IpUOaBUIN TPETHIO.

Bujino, uro Marpuiia, mojydeHHas u3 MaTpuilbl A yKa3aHHbIMU dJ1e-
MEHTAPHBIMI TTPeoOpa30BaHUAMUI, UMEeT CTYIeHIaTyI0 (hOPMY C TpeMs
reny/eBbiMu crpokamu. CiienoBaresbo, rang(A) = 3.

Sameuwarusn

1. [Ipu HAXOXKICHIN PAHTa MATPHUI[LI METOJOM OKARMJIIAIONINX MIHO-
POB MOXKET ITOTPEOOBATLCSI HE TOJILKO OOJIBIIOE KOJIMIECTBO BHIUNCICHNII,
HO ¥ B HEKOTOPBIX CIyJasiX BLIUUCIEHNE OIIPeIeInTe el BBICOKIX MTOPS/I-
koB. OiHaKo, B pe3ysbrare OyaeT HailJeH He TOJILKO PAaHr MaTPHUILLI, HO
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1 OJINH U3 ee DA3MCHBIX MUHOPOB.

2. KosmmuecTBO BBIYNC/IEHNIT TIPU HAXO0XKJICHUN PaHra MaTPUIIbI METO-
JIOM 3JIEMEHTaPHBLIX IIpeobpa3oBaHmii ropasao Mmenbine. Ho sToT meron
II03BOJIFET HAlTH OA3MCHBI MUHOP TOJIBKO JIJIsi MATPUIILI CTYIIEHIATOIO
BIJIa, IIOJIYUEHHOI B pe3y/bTaTe 3JeMeHTapHBIX IpeodpaszoBanuii. [ljst
HAXO0yKJIeHNs 0a3MCHOIO0 MUHOPA MCXOIHONI MaTpPHI[bl HEOOXOIUMbBI TPY-
JIOEMKHE JIOTIOJITHUTE/TbHBIE BBIUYNC/IEHNS C YIETOM YK€ U3BECTHOTO PAHTa
MaTPUIIbL.
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