PaHr maTpuubl

MoHATHe paHra MaTpuubl

MUHOpPOM k-ro nopapkKa MaTpulbl A Ha3blBaeTCs onpeaennTenb k-ro no-
pAOKa, COCTaBJ/IEHHbIN N3 3N1IEMEHTOB MaTpuLbl A, POAaCMNoJIOXKEHHbIX Ha rne-
pecevyeHnmn BbibpaHHbIX CTPOK N CTONOLOB.

2 1 3 0
Hanpumep, gna matpuubl |1 4 4 8 | MOXHO COCTaBUTb 4 MUHOpPa 3-ro Nnopsaka,
3 —1 2 =5

NCKJKOYaa No oyepenn oanH U3 ctonbuos, 18 MMHOPOB 2-ro Nopsaka, BblHepKMBas 2
ctonbua n 1 cTpoky, n 12 MnHopos 1-ro nopsgka, KOTOpble paBHbl 3JIEMEHTAM MaT-
puubl.

PaHrom maTtpuubl A Ha3biBaeTCa HanbobLLINM NOPAOOK OTJINYHBLIX OT HY 1S
MMWHOPOB 3TON MaTpuubl 1 obo3HavyaeTca Rg(A) nnum r(A).

Ons niobon HeHyneBon MaTpuLbl pa3MepoM m X n BbIMOSHAETCA ycnoBue: 1 < Rg(A) <
min(m,n).

Y MaTpuubl A, NMpUBEAEHHON Bbille, BCE MUHOPLI 3-ro nopsiaka paBHbl 0, @ MUHOP
BTOPOro nopsinka M, = (2) 411

2.

‘ = 8 # 0. CnepoBaTesibHO, paHr 3TOW MaTpPuULbl paBeH

dneMeHTapHble Nnpeobpa3zoBaHMA MaTPULbI

dneMeHTapHbIMMU Npeobpa3oBaHMAMM MATPMLbl Ha3biBalOTCA npeobpa-
30BaHUA Cneanylmnx TUNoB:

1. nepecTaHoBKa ABYX CTPOK (Maun cTonbuos) MmaTpuubl;

2. YMHOXEHME CTPOKM (nnm ctonbua) MaTpuubl Ha YNCNO, OT/INYHOE OT HYNS;

3. npubaBneHne K ogHON CTpoKe (Mnm ctondbuy) MaTpuubl APYron ee CTPOKU (Mnu
cTonbua), yMHOXXeHHoM Ha ntoboe 4ncno.

MaTpuubl A N B, Ha3blBalOTCS 3KBUBAJZIEHTHbLIMMU (A ~ B), eC/in 0ogHa N3 HUX
nosy4yeHa U3 Apyron C MOMOLLbIO 3IeEMEHTapPHbIX Npeobpa3oBaHUN.

SKBMUBAJIEHTHbIE MaTpPuULU bl UMEIOT OAMH M TOT >XKe pPaHr.

Haxo>xpaeHue paHra MaTpuubl C MOMOLUbLIO 3JIeMeHTapHbIX npeobpa3o-
BaHUMU

MeTopn 3/1eMeHTapHbIX Npeobpa3oBaHUin A5 BbIHMCAEHUS paHra MaTpPULbl 3aKJlloYa-
€TCS B TOM, 4TO MaTpuLa A C MOMOLLbIO 3/IeMeHTapHbIX Npeobpa3oBaHUiA NPUBOANTCS
K CTyrneH4yaToMy BMAY:
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0 0 0 0
0 0 0 0

rae byy,beg, ..., 0, # 0.
Toraa paHr MaTpuLbl B paBeH YNC/y ee HeHYyJ1eBbIX CTPOK r.

10 =3 0
HanpumMep, o189 HaxoXAEHWS paHra MaTpuubl A = (2 0 4 0) npveBenem ee K
30 6 0

CTyneH4YaToMy BuAay. [n1s 3TOro Ko BTOPOWN cTpoke npnbaBum rnepsyto CTPOKY, YMHO-
)KEHHYI0 Ha (—2), a K TpeTben CTpoke NpubaBuM NepByl CTPOKY, YMHOXKEHHYIO Ha

(=3):
1 0 =3 0
A~ |0 0O 10 Of.
00 15 O
3aTeM K TpeTben cTpoke npmbaBnM BTOPYIO CTPOKY, YMHOXEHHY0 Ha (—1,5):
1 0 =3 0
A~ 10 0 10 0.
00 0 O

nOﬂyLIVlBLLIaFICﬂ 3KBUBaJIEHTHaA Mapula MMEET ABe HeHYyJiEBble CTPOKW, MO3TOMY
Rg(A) = 2.

BbIMOMIHMM pacCMOTpPEHHbIN Bbilwe rnpumep B Engee.

]: A=[10-30; 2040; 306 0];

print("A =");

display(A);

B =A;

B[2,:] A[2,:1 + A[L,:1 * (-2);
B[3,:] = A[3,:] + A[1,:] * (-3);
print("B =");

display(B);

C = B;
C[3,:] =
print("C
display(C);

B[3,:] + B[2,:] * (-1.5);
=");
)
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B nonyyuBlIeNcs CTyneH4YaToW MaTpuLe OBe HeHyneBble CTpoku. CrnenoBaTesbHO,
paHr MaTpuLbl A paBeH 2.

BbiuucneHue paHra matpuubl B Engee

B Engee paHr MaTpuLbl BbIYUCSETCA C MOMOLWbo (PyHKUUN rank, cogep>xallencs B
bnbnnoTteke LinearAlgebra.

Hanpumep, paHr MaTpuubl A N3 NpeabiayLLero npuMmepa Bbl4NCAseTcs Tak

using LinearAlgebra;
A=[10-30;2040; 306 0];
println("Rg(A)=", rank(A));

=3apaHue 1

Hangnte B Engee paHru Mmatpuy,
43 —56 72 91

-7 4 2 1 2 3
A:(_4 | 3),32(2 ; a)mc: 13 64 3%
12 -3 -9 4 8 12

83 21 9 -4

C NnoMoWblo PyHKUKUN rank.

HHAHH

PelwweHne

using LinearAlgebra;

A=1[-742; -413; 12 -3 -9];

println("Rg(A)=", rank(A));

B=1[123; 246; 48 12];

println("Rg(B)=", rank(B));

C = [43 -56 72 91; 13 -64 37 55; 86 77 -52 34; 83 21 9 -44];
println("Rg(C)=", rank(C));

CBOMCTBa paHra MaTpuubl

1. anI TPaHCMNOHNPOBaHNN MaTpULLbl €€ paHIr HE N3MEHAETCA.

2. Ecnn BblYEPKHYTb U3 MaTpULbl HYJIEBYIO CTPOKY (MK cTtonbel), To paHr MaTpu-
bl HE U3MEHUTCSH.
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Mpu 3neMeHTapHbIX Npeobpa3oBaHUAX MaTPULbI €ée PaHr He usMe-

HAEeTCH.

=3apaHue 2

MpoBepbTe B Engee cnpaBed/MBOCTb CBOWCTB 1, 2 m 3 ana maTtpuubl A

542 431 747 233
0 0 0 0
—657 —325 184 832
378 833 —692 948

[ns NpoBepKn CBONCTBA 3 K TpPeTben CTPOKe MaTpuubl A npnbaBbTe NEPBYIO CTPOKY,

YMHOXXEHHYI0 Ha 3.

HHEHH

PeweHne

using LinearAlgebra;

A = [542 431 747 233; 0 0 0 0; -657 -325 184 832; 378 853 -692 948];

# MNpoBepka cBoucTBa 1

println("Rg(A)=", rank(A));
println("Rg(A')=", rank(transpose(A)));
# lpoBepka cBoncTtBa 2

B = [542 431 747 233; -657 -325 184 832; 378 853 -692 948];

print("B=");

display(B);

println("Rg(B)=", rank(B));
# MNpoBepka cBoucTBa 3

C =A;

C[3,:]1 = A[3,:] + A[1,:]1 * 3;
print("C=");

display(C);

println("Rg(C)=", rank(C));

TecT ona nonyyeHuma ceptudukarta

MponTu TecT no pasgeny »
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