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Onpepenutenm

Kaxgonm kBafpaTHOM MaTpuLe A nopsiaka n CTaBUTCA B COOTBETCTBUE YUC-
no det A (nnn |A|, nan A), Ha3biBaeMoe ee onpegenurtenem (1in perep-
MMHAQHTOM).

Ons maTpuubl nopsigka 1, COCTOSILEN U3 OQHOr0O 3/1eMeHTa, onpeaennTesb paBeH
3TOMY 3/1EMEHTY.

Onpepenutenu BTOpPOro nopsaka

OnpepnenuTesnb MaTpuULbl BTOPOro Nopsiika Bbl4MCAAeTCs No hopmyne:

aj; Qp9
Qg1 Qo2

det A =

= QA11029 — Q19097 .

2 =3
HanpumMmep: 56

‘:2@—54—@:2%

B Engee onpenenntenb KBagpaTHOWM MaTpuLbl BbIHNCAAETCS C MOMOLbIO (PYHKLMN
det, conepxawencsa B bubnmnoteke LinearAlgebra.

Hanpumep, onpeaenutenbs MaTpuubl A = (g _63) BblYMCASieTCS crenyowmm obpa-
30M:
using LinearAlgebra;

A=1[2 -3; 56];
det(A)

=3apaHue 1

Hanonte B Engee onpegennTtesb MaTpuLbl BTOPOro nopsaka A = (;I ig)

HAHA

PewweHne

using LinearAlgebra;
A=1[-7 16; 54 -3];
det(A)




[

[

]:

]:

OnpepenuTrenu TpeTbero nopsagka

Onpe,uenvlTenb MaTpULbl TPETbLENO NMNopAaaKa BbIHUCAETCA MO q)opMyne:

ay; Q12 O13
det A =lay) ag ags| = 11099033+ 0a1505303) +051 Q39013031 Agy013—0g1 (12033320930 -

Q31 Qzz QAg33

5 —2 1
Hanpumep: |13 1 —4|=5-1-(-3)+(—2)-(—4)-6+3-0-1—6-1-1—3-(—2)-(—=3)—0-(—4)-5 = 9.
6 0 =3

B Engee onpeaenuTesb MaTpuLbl TPETbErrO NMopsiika Tak>Xe BblYMCNAETCS C MOMO-
wbto pyHKUMK det.

=3apaHue 2

5 —2 1
Hangnte B Engee onpenenutesnb MaTpuLbl TpeTbero nopsaka A = (3 1 —4)

HHEHH

PeweHne

using LinearAlgebra;
A=1[5-21; 31-4; 60 -3];
det(A)

CBoucTBa onpepenuteneun

1. OnpepenuTesb He N3MEHUTCS, €CNIN ero CTPOKU 3aMeHUTb cToNbuamm n Haobo-
poT.

1 3

Hanpumep: 5 4

12|
3 4|~

CTpOKI/I M cTonbubl Ha3bIiBalOT pPARaMmM onpenennTend.

2. Mpwn nepecTaHOBKEe ABYX NapasjiesibHbiX PSA0B onpeaennTesb MeHsIeT 3HaKk.

1 2 3 4
Hanpumep: = —2. [lepecTaBuB CTPOKMN onpenennTens, Noaydymm:

3 4 1 9| =%

3. OnpenenuTens, UMELWNIA ABa OANHAKOBbLIX PSAa, PAaBeH HYJIO.
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Hanpumep: |1

SN
S o
Il
)

7

4. O6WMN MHOXXNTENb 3/1EMEHTOB Kakoro-nnb6o pAana onpenennTesida MOXXHO BblHE-
CTW 3a 3HaK onpeanennTend.

2 3 2 3

5 100=° 1 2

Hanpumep: =5-1=5.

5. OnpepennTesnb, cOAep>XaLlUn HYIeBOW PAL, paBeH HyJo.

1 0 2
Hanpumep: |3 0 4| =0.
50 6

6. Ecin BCce 3N1eMeHTbl HEKOTOPOro psiAa NpPonopLnoHanbHbl COOTBETCTBYIOLLMM
3/leMeHTaM napassiesibHOro psiga, To onpeaennTe b PaBeH HyJo.

1 2 3
Hanpumep: [4 5 6|=0, T.K. BC€ 3/1IeMeHTbl 3-1 CTPOKM onpeaennTesns nponopLmno-
8 10 12

HaJIbHbl COOTBETCTBYIOLLMM 3/IeMEeHTaM BTOPOW CTPOKMU.

7. Onpe,u,envlTenb HEe N3MEHUTCHA, eC/IN K 3J71IEMEHTaAM OAHOIo pdaa I'IpVI6aBI/ITb COOT-
BeTCTBYOLLMNE 3/1eMeHTbI NapasnesbHOro pAaga, yMHOXeHHble Ha noboe 4ucno.

12 3 1 2 3 1 2 3
Hanpumep: |4 5 6|=|4+1-(—4) 5+2-(—4) 6+3-(—4)|=|0 =3 —6|=0.
78 9 |7+1-(=7) 8+42-(=7) 9+43-(-7)] |0 —6 —12

PaccmoTpum B Engee npumep, npuBeeHHbIV B CBONCTBe 7. 3a4aAnM NCXOLHYIO MaT-
puuy A 1 BbIMUCANM ee onpefenuTens. 3aTeM npeobpasyemM MaTpuLy: MEPBYIO CTPOKY
ocTaBuM 6€3 N3MeHeHNN, KO BTOPON CTpoKe NnpnbasnM NePBYIO CTPOKY, YMHOXKEHHYIO
Ha (—4), a K TpeTben cTpoke npmbaBnM NEpPBYIO CTPOKY, YMHOXXEHHYIO Ha (—7). Mony-
YUTCHA HOBasd MaTpuua B. Bblancnmm ee onpepenntens 1 ybegnmcsa B TOM, 4TO OH
coBnagaeT C onpegennTenemMm MaTpuubl A.

using LinearAlgebra;
A=1[123; 456; 7 8 9];
println("det(A)=", det(A));

B =A;

B[2,:]1 = A[2,:] + A[L,:] * (-4);
B[3,:] = A[3,:] + A[1,:]1 * (-7);
print("B =");

display(B);

println("det(B)=", det(B));
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=3apaHuve 3

5 —2 1
MpoBepbTe B Engee cnpaBef/IMBOCTbL CBOUCTB 1,2 n 7 gnaonpegenntensa |3 1 —4|.
6 0 -3

CHavasla NOMeHANTe MecTaMn CTPOKK co cToNbuamm B onpeaenuTtene n ybenmrecs B
TOM, YTO OMpeaesnTesb He U3MeHUCS. 3aTEM NOMEHSNTE MeCTaM NMEPBYIO 1 BTOPYHO
CTPOKW B UCXOOHOM onpeaenutene n ybeantecb B TOM, YTO onpeaenmTeslb NOMeHs
3Hak. W, HakoHel, npnbaBbTe K NepBON CTPOKE UCXOAHOIro onpefennTess BTOPYIo
CTPOKY, YMHOXEHHYI0 Ha 2, 1 ybeanTecb B TOM, YTO onpeaennTesb He U3MeHWUJICS.

HHEHH

PeweHne

using LinearAlgebra;

A=1[5-21; 31 -4; 60 -31;

println("det(A)=", det(A));

B = transpose(A); # 3aMeHunn CcTpokn ctonbuamu

print("B =");

display(B);

println("det(B)=", det(B));

C=1[31-4;,5 -21; 6 0 -3]; # NMOMeHANM MecTaMu MepByw U BTOPYW,,
~CTPOKM

print("C =");

display(C);

println("det(C)=", det(C));

D = A;

D[1,:] = A[1,:] + A[2,:] * 2; # K 1-n cTpoke npubasunm 2-10 CTPOKY, .,
SYMHOXEHHYK Ha 2

print("D =");

display(D);

println("det(D)=", det(D));

MuHoOpbI U anrebpanyeckue AONOJZIHEHUA

MMUHOPOM HEKOTOPOr0 3/1IEMEHTa a,;; ONPEAEeSINTENA N-ro NOPsSAKa Ha3biBa-
eTca onpenennTens n — 1-ro Nopsaka, nosiy4eHHbIn U3 NCXOAHOro NyTem
BblYEPKMBAHNA CTPOKM M CcToNbLA, HA NMepeceyeHnn KOTOPbIX HAXO4UTCSH
BbIOpaHHbIN 371E€MEHT.

ObosHavaeTcs m;.
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1
Hanpumep, ecnn A = (4
7
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AﬂrEGpaM‘-IECKVIM AOMNMoJIHeHUueM >J1eMeHTa Q;; ornpepnennTensd Ha3blBaeT-
C4 ero MmHop, B3ATbIN CO 3HAKOM MJIKOC, eC/n CyMMa ¢ + j - YeTHOE 4YnCno,
M CO 3HaKOM MMHYC, eCJIn 3Ta CyMMa He4YeTHad.

ObosHavaeTcsa A1 A, = (—1)"m,;.

5 6

Hanpumep, ecnm A = 7 8

2 3
5 6 ’ TO A]_]_ — (_1)1+1 . mll - ‘ ‘ - —3
8 9

~ =~ =

=3apaHuve 4

Bbluncnnte B Engee MnHopbl 1 anrebpanvyeckne 4ONOSHEHUS ONA 3JIEMEHTOB ay, = 5
1 2 3

N az, = 8 ONpepenuTensa |4 5 6.
7T 8 9

HHEHH

PeweHne

using LinearAlgebra;
m22 = det([1 3; 7 9]); # MUHOpP 2NneMeHTa a(2,2)

println("m(2,2)=", m22);
A22 = (-1)7(2+2)*m22 # anrebpanyeckoe pgonosiHeHWe 3neMeHTa a(2,2)
println("A(2,2)=", A22);

m32 = det([1 3; 4 6]); # MUHOpP 2neMeHTa a(3,2)

println("m(3,2)=", m32);
A32 = (-1)"(3+2)*m32; # anrebpanyeckoe pgonosiHeHWe 3neMeHTa a(3,2)
println("A(3,2)=", A32);

CBoMCTBa onpegenvTenen, ucnonb3yiouime ajsrebpamyeckume aonosiHe-
HUSA

8. Onpe,u,envlTenb paBeH CyMmme r|p0|/|3Be,u,eH|/||7| 3/1EMEHTOB HEKOTOPOro pdAnda Ha
cooTBeTCTBYHOLWME M anre6pa|/|L|eCK|/|e AOMOJIHEHNSA. DTO CBONCTBO Ha3blBaeTCA
pPa3fioxeHueM onpeagenurtensa no 3JieMeHTaM HEKOTOpPOoro paaa.

Hanpumep, BbIYMCINM ONpenennTesb, Pa3sioXKNB ero no 3JeMeHTamM NepBon CTPOKU:

12 3
45 6/=1-° S —2.1 Oyt Ol (3)—2.(=6)+3-(=3)=0.
-5 g 8 9 79 78
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9. CyMmMa npounsBefeHuii 31eMeHTOB Kakoro-nmbo psaa onpenenntens Ha anreb-
panyeckme OOMoJSIHEHUSI COOTBETCTBYIOLLINX 3/IEMEHTOB MapajsieslbHoro psaa
paBHa HyJ0.

Onpep,enuTenu BbICLLIUX NOPAAKOB

CeoncTBo 8 npepctasnseT cobon cnocob “py4yHoro” Bel4ncneHns onpegenmtenen 6o-
Nlee BbICOKMX MOPALKOB.

HarlleMep, CJ'Ie,EI,y}OLLI,I/IIZ ornpenennTenb HeTBEPTOro nopAagkKa MO>XXHO BbIHNCJINTb, pPa3-
NNO>KMUB ero no sazieMeHTaM nepBsoro cTtonbua:

_31 ? g ? 7 01 5 7 8 5 7 8 5 7 8
0 5 3 9= 35 3 2+15 3 2|4+0(7 O 1{-1-7 O 1|=3-2441-1404+0-1-90 = 122.
1 17 4 -1 7 4 -1 7 4 -1 7 4 5 3 2

B kKavecTBe pAaOa, Mo KOTOPOMY BeAeTCA pa3JioXKeHune onpengenntensd, y,D,06HO Bbl-
6VIpaTb TOT pAan, roe eCTtb HyNneEBbIE 3/1IEMEHTLI, T.K. anre6paw4eCKV|e nornoJsiHeHunA,
YMHO>XXaeMble Ha HYJIN, MO>XXHO He BbIYHNCNATDb.

B Engee c nomoubto pyHKLMK det MOXXKHO BbIYUCIUTb onpeaennTesnb ntoboro nopsa-
Ka.

=3apaHue 5

Beluncnnre B Engee onpenennTenb NATOro nopanka

O W N
= O = Ot W
o Ut Oy N
W ot O
DD = O O

HHEHHH

PeweHne

using LinearAlgebra;
A=[23104;15270; 31659; 20531; 04815 6];
det(A)

TecT ona nonyyeHusa ceptudukarta

MponTwn TecT no pasgeny »
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