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Onpenen nTesqim. OCHOBHbIE NMOHATUA

Kamoﬁ KBaﬂpaTHOﬁ MaTpune A= (a,-j )n MOZKHO ITIOCTaBHUTh B COOTBCTCTBHC

CAHHCTBCHHOC YHMCIIO, HAa3bIBACMOC onpedmume.’ze.n»t HIHN demepﬁumanmo,&-z MaTpHIIbl,
KOTOpPOC 0003HaeTCsI CHMBOJIOM

ay dp i ayy,

dy1 dx X ary
A I N

anl an2 M ann

B sToMm CIy4dac IEpCHuCIATCA BCC 3JICMCHTBI MATPHUIIbI A, JJIA KOTOpOﬁ OH
OIIPCACIIACTCA.

DJIEMEHTHBI MaTpunbl, CTPOKH H CTOIOIBI B HSTOM ClIyd9a€ Ha3bIBAKOTCA
SJICMCHTAMH, CTPOKAMH, CTOJIOIIaMHU OIMPEACIUTEIIA.

B T1ex ClIydasiaX Korjaa 5JIEMEHThI MaTPHUIIbI A YK€ YKA3aHbl BbIIIC HITH €€ YHCJIOBBIE
3HAQYCHUA HC HMCHOT IIPHHITUITHATIBHOTO 3HAYCHUSA, HCIIOJIb3YCTCA ooJiee KpaTKI/Iﬁ

BapHaHT 0003HAYECHUIA:

det A, AA,

4



BcnomMoraTtenbHble cBeOeHusA: nepecrTtaHOBKUA

H}’CTB X— HEKOTOPOC MHOKECTBO U3 77 3JICMCHTOB.

Onpeodenenue 1. MHOXECTBO U3 1 3IIEMEHTOB HA3BIBACTCH YNOPAOOY eHHbIM, ECIIN
KaKIOMY 3JIEMEHTY 3TOT0 MHOKECTBA IIOCTABIEHO B COOTBETCTBHUE HEKOTOPOE YHUCIIO OT
1 10 n, HOMep 37IeMeHTa.

OnpeOereuue 2. PasznuuyHbie YIIOPAOOYCHHBIC MHOXKECTBA OJHOIO H TOTIO K€
MHOZKECTBA U3 nn 3JICMCHTOB HA3bIBAKOTCA nepecmaHoekami 3T0T0 MHOKECTBA.

Teopema 1. Yucno IIEPECTAHOBOK MHOKECTBA U3 77 PA3TIHYHBIX 3JICMCHTOB PABHO

n!

Hokazamenbcmeo. 1) =3, X ={a;b} Nepecrarosku: (a;b), (b,’a) 2=1-2=2/

2) Ilpenmomnosxum, 4T0 yTBEPKACHNUE BEPHO MPU 72 =Kk , T.€. MHOKECTBO U3 K PA3IHYHBIX
3JIEMEHTOB MOKHO IIepeHyMepoBaTh (paccTaBUTh) k! criocobaMu.

3) n=k+1

IlepBEeIii HOMEp MOKHO IIOCTaBUTh B COOTBETCTBHUE II0OOMY U3 3IEMEHTOB JaHHOTO
MHOKeCTBa, T.e. uMeercs (x +1) crmoco6.

JI1s KaKa0T0 U3 BO3MOIKHBIX BApHAHTOB BBI60pa OCTAfCTCAa IICPECHYMEPOBATH k
OCTAaBHINXCA 3JIEMCHTOB, a 3TO, COTTIACHO BBIIBUHYTOMY HAa BTOPOM LIare

I[MPEAITIOJIOKCHHUK, BOSMOKHO OCYHICCTBUTH k! crocobammu.

TakuM 00pa3soM, 9UCTIO PA3THYHBIX [EPECTAHOBOK MHOXKecTBa U3 (k + 1) pasmnyHbx
371eMeHTOoB 6yaeT paHo: (k+1)-k/=(k +1) .



BcnomorarernbHble CBeAEHUS: TpaHCNo3numnun

I[IycTh MHOKECTBO X COCTOHUT U3 3JIEMEHTOB {1, - n}.

O003HaYUM CUMBOJIOM j = ( FisJoies jn) IIPOM3BOJIBHYIO IIEPECTAaHOBKY 3JIEMEHTOB
IIAHHOTO MHOKECTBA, 31eChb j, , k=1, 2,..., n IpUHUMAET TOJIbKO OJHO U3 3HAYCHUN

L2k,

TlepectanoBky Buaa (1,2, ..., 7), Toe 3IeMeHTH MHOKeCTBa X PacronokKeHbl B IOPSAKE
BO3pacTaHusl, OyeM Ha3bIBaTh OCHOGHOI.

Onpeodenenue 2. Onepauus, IMpU KOTOPOM [Ba 3JIEMEHTA IMEPEeCTaHOBKHU (HE
00513aTeIbHO CTOAILINE PSIOM ) MEHSIOTCS MECTaAMU, Ha3bIBACTCH mMpaHCcno3uyuell.

ITycts #(j)- wucio TPaHCTIO3MIMI, HEOGXOMMMBIX JUIS IOy eHIIS TIePeCTaHOBKH
j =1, 725+ J,) 13 OCHOBHOIL.




O6wan coopmyna Ans BbIMUCIIEHUS onpeaenuTenen n-ro nopsigka

Onpe()eﬂeu ue 3. Ol'[peI[eJ'IHTeJ'IeM NI JCTCPMHHAHTOM MATPHIIbI A= (aij )n Ha3bIBACTCA

HHUCIIO, OIIPEACIIEMOC 10 ITPABHUITY

ay;  ap W Ay
dr1 Ay Aon t(j)
= —1 Ai: A~ ... A.:
¥ i W X (ZJ;( ) Ly "2, ",
anl an2 N ann

210 CyMMa II0O BCEM IICPECTAHOBKAM MHOKECTBA H3 3JICMCHTOB {1, 2,..., n}:
KOTOpasa COHACPKHUT n! ClIara€MbIX, KaXI0€ H3 KOTOPBIX IIPECACTABIIACT coOon
ITPOU3BCICHUC COMHO)KHTCJIeﬁ, COACPKalIIuX POBHO IIO OJHOMY S5JIECMCHTY H3 Ka}KI[Oﬁ
CIPOKH H KaxxJaoro CcTOI0I1a MaTpHuIibl, B3JTbIX CO 3HAKOM IIIIOC HWJIHM MHHYC B
3aBUCHMOCTH OT HYCTHOCTH 4YHCIIA TpaHCl'IOSHI_II/If'I, HEeOoOXOIUMBIX J1JIf ITOJIY49CHHA
COOTBCTCTByIOHIeﬁ I[ICPECTAHOBKH N3 OCHOBHOIJL.



dopmynbl AnA BbIYUCTIEHUA onpeaenuTenien NepBoro U BTOporo nopsiakos

’an’:an

T.C. eeludiiHa onpe()a?ume.m nepeoco nopﬂdka paeHd slleMeHnty, U3 KOmopozo OH
cocmoum.

Hanpumep, ’5] =35

=dy) ~dyy —dyy " dyp
ayy dp

Onpeémumeﬂb 81mop 020 nopﬂdka pasern pazHOCMU 3HAYEHUU NpouU3eedeHUll
3J1EMEHMOoE 2J1A6HOU U NOOOYHOT OUALOHAIEll.

Mpumep 1. 2 5
=2-(-7)-4-5=-14-20=-34



dopmynbi AnA BbIYUCIIEHUA onpeaenuTenen TpeTbero nopsaka

dyy dypy dp3| =

dsz; dzp dsj

= d)1dyA33 T Ay1A3,013 T A)pAy3A3) — 3105413 — Ay A1pd33 — d3pdy3Ay.




Mpumep BbIYMCNEHUA onpeaennTens TpeTbero nopsigka no oopmyne

dyp dyp  dps

dyy dpyy dp3|=

dsz); d3p dsz

= ay10ypa33 T dy1A3,013 T A1pAy3A31) — A31Ayd13 —dp 1A pd33 — A32d734 .

Mpuwmep 2.
1 6 -3
2 4 8(=1-4-0+2-(-7)-(-3)+6-8-3-3-4-(-3)-(-7)-8:1-2:6-0=

3 =7 0

=0+42+144+36+56-0=278.

3ameuanue. Oopmyna 1S ONPeeIUTENeH YeTBEPTOrO MOPSIKA CONESPKUT YKE
24 crnaraemblx (4/=1-2-3-4) u Ha OpakTUKe, KaK IPAaBUJIO, HE HCIOJIb3yeTCs
BrrdncieHue oInpenenuTeneil mnopsaka »n =>4 ocCyllecTBISeICsS OPYTMMH MeTOHaMH,

KOTOPBIC CIICAYIOT U3 CBOIICTB onpeneJmTeﬂeﬁ.




CBounctBa onpepenurtenen

TeopeMa 2. HpH TpaHCI'IOHHPOBaHHH BCEIINYHUHA OHpeIIeJIHTeJISI HE HU3MCHICTCA,
T
T.e. detA=det A .

Hoxazamenscmeo. IIpoeinTe caMOCTOSI TENIBHO, ONTUPAsCh HA GOpMyITy

Teopema 3. Eciu oiHa U3 CTIPOK OIpeAeNuTeNs COCTOUT M3 HYyIeHl, Tq
|oTIpeeTUTEND PaBEH HYIIIO.

Hoka3zamesibcmeo.

a,;=0, a,=0,..,a,=0, |% =0, j;,=12,..,n; detA=0

in Ui

CaencrBue 1. Ecin oguH M3 CTOJIOIIOB onpeaciuTersi COCTOUT U3 HYJIeﬁ, TO
OIIPEACIUTECIIb PABCH HYIIIO.

TeopeMa 4. HpH IICPECTAHOBKC IIB}’X CTPOK OIIPCACIIUTCIIb MCHACT CBOI 3HaK.

dokazamenscmeo. Hp OBCIHUTC CaMOCTOATCIIbHO.

CaencrBue 2. [Ipu nepecTaHOBKe OBYX CTOJIOLIOB OMNpENEIUTENh MEHSET CBOI
3HaK.




CBounctBa onpepenurtenen

Teopema 5. Onpenenurens, cogeps;Kaliuil ABe OJUHAKOBbIE CTPOKU PAaBEH HYIIIO.

Lokaszamenbcmeo.

[Iycth y MaTpuiibl 4 CTPOKU C HOMEpAMHU i U K COCTOSAT U3 OJUHAKOBBIX 3JIEMEHTOB.
[Tyctps A’ - MaTpuia, moaydarmascs U3 MaTpUIlbl 4 IepecTaHOBKOM 3THX ABYX

CTPOK.

det A=—det A,

det A=det A,

det A=—det A, 2det A=0, detA=0

CaencrBue 3. OHpGIIGHI-ITeJIb, conepxcamni’i JBa OJHMHAKOBBIX CTOJI6I_Ia, paBcH

HYJIIO.

Teopema 6. Eciu Bce 31eMeHTBI HeKOTOpOfI CTPOKH OIIPpCACIUTCIIEA YMHOKHTD HA
HCKOTOPOC HHUCIIO &, TO CaM OIIPCACIUTCIIb YMHOKHUTCA HAa HUCIIO O .

Hoxaszamenscmeo. 41 _ (a’ ) 4
- b)
n

ag, i#k, =12 ..,nj=12..,n

i N P -ay, i=k,
r_ (/) -
det A —Z(— 1) Ay, e Ay g O Ay e Gy =
(/)
_ (/) ~
—06(2;,(—1) Ay Ay oot Aty Wy~ By oo Oy, = O dleL A,
J

Lﬂ\ Caencrue 4. Ecmu
1

BCC DJ3JIEMCHTbBI HCEKOTOPOI'O CTOJIOIIa onpenemn*emT

HOZKHTb Ha HCKOTOPOC HUCIO ¢, TO CaM OIIPCACIUTCIIb YMHOKHUTCA Ha 9UCIIO & .



CBounctBa onpepenuTtenen

3ameuyanue. 3 TeopeMbl 5 U ciueACTBUSA 4 BBITEKACT CIEAVIOLIEE HNPABUTLO:
06w Uil MHOJMCUMENL 2T1EMEHMO08 HEeKOMOPOll cmpoKu (cmoabya) onpeodenumens MO*CHO
EbLIHOCUMDb 3a 3HAK ONpeoelumens.

Teopema 7. Omnpenenurens, coAepiKalllMii [B€ IPOIOPLUOHAIIBHBIE CTPOKHU,
aBEH HYIIIO.
Loka3zamesibcmeo. _ ,
A=\q;) . lay=a-a,,  j=12,..n

& - HCKOTOPOC IMOCTOAHHOC YHCIIO

, al-j,i;tk, ’
det A=o -det A, A’=(al-]-)n, djj = 4 —a j=12,...,n; det A'=0
g — “my;
detA=a-0=0

CaencrBue 5. Ornpenenurelnb, coAepKallull ABa MPONOPLUOHAIBHBIX CTOIOLA)
paBeH HYIO.




CBoucTBa onpegenurteneun

Teopema 8. Eciu Bce 311eMEHTHl HEKOTOPOU i-OM CTPOKU ONpPENeIuTeNs #-Io
MOpsAKa IIPEACTAaBICHBI B BUAE CYMMBI IBYX ClIara€MBIX:

a; bl] +¢, J=12..m,
TO HaHHBIﬁ OI'IpeI[eJIHTeJIB paBeH CYMMe I[Byx OHpeHeJIITTeJIeﬁ, y KOTOprX BCEC CTpOKH:
KpOMe i-Oﬁ CTpOKH, TAKHC K€, KdK H B 3aJdHHOM OI'IpeI[eJIHTeJIG, a 7-aqg CTpOKa B OJJHOM

OIPEACIUTCIIC COCTOUT U3 SJICMCHTOB 61-]- , 4B IPYI'OM — U3 3JICMCHTOB cij 5 _] — 1, 2, e« I

ar1 dyj n ap W ay ayp| |an W oa; U a,
X 1 ¥ M K ¥ ¥ N K 1 N
N X ¥ M K 1 ¥ X N N
anl anj ann anl i anj ann anl anj ann
R A0 P ( ) Lo, -
Lokasamenscmeo. Z( 1YY, joa, ety \by e ) e ay =
(/)
_ (/)
_(Z;‘(_ 1) ayj, -y, Gy, by, aiag, Ayj, T
J



CBoucTBa onpegenureneun

CuaencrBHe 6. Ecii Bce 31€éMEHTHI HCKOTOPOIo j-PO CTOJIOIA OIPCACIIUTCIIA n-I0
IopAaKa NpEeACTABJICHBI B BUAC CYMMBI IBYX ClIalraCMbIX

al-jzbij—lrcij, 1=1,2,...,n;

TO JaHHBIN OMpPENeINTeNlb PAaBEH CyMMe JABYX OMNpeAenuTeel, Y KOTOPhIX BCE CTOIOIIBI.
KpoMe j-TO cToOlLla, TaKue e, KaK U B 3aJaHHOM OIpeJAenuTeNe, a j-blil CTOJIOel] E

OIHOM OIpENEeNHTENe COCTOMT M3 3JI€MEHTOB 6;;, a B JIPYIOM — H3 3IEMECHTOB
cz-j,izl,Z,...,n:

ay W by+e; N ay, ja N by ay,| lag W oo Noa,

N K M I I M N I i I A M

a; sz +cy W a,|l=|a; N bl] a,, | +|a; C; a,,

N K M I I M N i i I A M

a, by+cy, W a,, lay W b, Ayl Ay Cpy a,,




CBounctBa onpegenutenemn

Teopema 9. Or[penemrrenb HE HU3MCHIACTICA., €CIM K 3JIEMCHTaM OIIHOfI H3 €ro
CTPOK HpHGaBI/ITB COOTBCTCIBYHOLIIHC 3JICMCHTbI HpYFOﬁ CTPOKH, YMHOKCHHBIC HA OJJHO
H TO 7K€ HHCIIO.

Hokazamenbcmeo.

IIycTh K 31eMeHTaM m- OU CTPOKU MaTpULIbl A = (a,-j) IIPUOABIIAIOTCS 3JIEMEHTHI k-0l
n

CTPOKU 3TOU MaTpHULsl (k # m ), yMHOKEHHbIE Ha KOYPDUIIUEHT o .
’ ; ; aj; » I #m,
[Tomy4yuMm HOBYIO Marpuny 4 = (aij ), y KOTOPOH @q;; = i=1,2,.... 7

y o g e
Ay, + 0ay; i =m,

F=h 2 0
det A =detA+det A" =detA, detA"'=0

CaencrBue 7. OI'IpeI[eJIHTeJIB HE USMCHACTCA, €CIIH K 3JICMCHTAM OJHOI'O U3 €TI0
CTOJIOILIOB an6ame COOTBCTCTBYIOIIHNEC 3JICMCHTBI APYIOIro cron6ua, YMHOKCHHBIC HJ
OJHO U TO K€ 4YHCIIO.




CBoucTBa onpegenurterneun

3ameuanue. OquHI[HO, 9TO MOJXHO HE€ TOJBKO CKIaAbIBaTb 3JICMCHTBI, HO
BbIYHTATb, TAK KdK BbIYHTAHHC — l'IprI()aBJIeHHC SJICMCHTOB YMHOKCHHBIX HaA (-1)

N

Mpumep 3.

14674 14784 |14674 14784-14674) [14674 110 ) 14674 1
19568 19678 19568 19678 —19568| [19568 110 19568 1

_ 10.‘ taora 1‘:110-|14674 1|: 110- (14674 -0 — 4894 1) = 538340.

19568 -14674 1-1 4894 0



NMpumep 4.
1 a a’
1 b b=
1 ¢ ¢

=(b-a)c—-a)

CBoucTBa onpegenurterneun

I &
Jlokaxute ToxkaectBo: || b b2|=(b—a)lc—a)c—b).
1 ¢ ¢
a a’ 1 a a’

c+a
1 1 a°
O 1 b+a
0 0 c—b

=(b-a)c-a)c—b)

=(b-a)c—a)-(1-1-(c-b)+0+0-0-0-0)=



JononHutenbHbLIW MMHOP U anrebpanyeckoe AOMNOJIHEHUe

Onpeoenenue 4. /lononnumenvreiv MUHOpoM K SIE€MEHTY a; ONPEeNeTUTeNs 72-T

[IOPAAKa (1) Ha3bIBACTCA OIIPCACINTCIIb IIOPANKaA (n — 1) l'IO.TIytlaeMbeI H3 NCXOJHOTIO,

BBIYEPKHUBAHNEM i-Il CTPOKHU U j-TO CTOIOIIA.

QObozHaueHue: MU .

2 8 11
4 9 12
7 10 15

12
a, =8, My, = ‘=4-15—7~12=60—84=—24
15

2 11
ay =9,  Mp=|  =2:15-711=30-77=-47

Onpeoenenue 5. Anzebpauieckum oononnenuem K 3IEMEHTY q;; ONpPENCIHTEN

e : 1+]
n-ro nopsizika (1), HasbIBaeTcs YUCIIO, ompenenseMoe o npasuny: (—1)77 - M

ij -

Oboznauenue: A,-J- ;

A :(—1)1+2 My, =-1-M, :—1‘(—24):24’

Ay, :(_1)2+2 Moy =My, =—47



CBouncrtBa anredépanyecknx AonosIHeHUN

Teopema 10. Cymma mpou3BeIeHUN 3IEeMEHTOB 000N CTPOKHU OMPEAeTUTENs
Ha anredOpandecKkue NJOMOIMHEHNS K HUM paBHA BEIIMYUHE ONIPENEITUTEN.

ay  ap M Ay
ay; ayp W a, :
= A +an - Ar+...+a, - A, i=12,...n.
7 il il i2 i2 in in
X A I
anl an2 M ann

JloKkazameiscmeo . Hposemrre CaMOCTOMATCIIBHO.

CuaencrBue 8. CYMMa I'IpOHBBeI[eHHﬁ 3JIEMEHTOB TH00T0 CTOJIOIIA OIMpEACIIUTECIIA
Ha aJir’ e6paH'-IeCKHe JAOIIOIHCHHA K HUM PpaBHA BCIMYHHE OIIPCOCIUTCIIA.

ay, ap, W q
ay; a, N a,,
anl an2 N ann

JloKkazameiscmeo . HpOBeIlHTe CaMOCTOATCIIBHO.




BbluncneHue onpegenutenen MeToaoM pPas3foXXeHUs Nno 3fieMeHTaM CTPOKMU
unu ctonobua

2 -5 1 2
Mpumep 5.
PUNEP -3 7 -1 4 PR
=" ain * i - in - —
5 —9 2 7 11 “11 12 <12 13 <13 14 * 14
4 -6 1 2
7 -1 4 -3 -1 4 -3 7 4 -3 7 -1

=2.(-1)" -9 2 7+(=5)-1)" 5 2 7+1- (=175 -9 7+2.(-1) 5 -9 2=

-6 1 2 4 1 2 4 -6 2 4 -6 1

=2.15+5-(=21)+78-2-6=30-105+78—12=—9

2 cnocoo.
2 -5 1 2 ]2 =51 2 2 -5 1 2 2 -5 1 2
-3 7 -1 4 -1 2 06 _~1 2 06 -1 2 0 6
5 -9 2 715 -9 2 7 1 1 0 3 1 0 3
4 -6 1 2 |4 -6 1 2 4 -6 1 2 2 -1 0 0
1 2 6
=1-(-1)" My=[1 1 3=0+(-6)+12-12-3-0=—9
2 -1 0




MpaBuna BblUMCNEHUA onpeagennTenen TpeyronbHOro Buaa

CaeacrBHe 9.

ay, ap a3 N | a)

0 ay apy W ay, a,

0 0 22%! i a3, 1 azy, e o Gan e >

1 K N X N i 11 %22 “33 - “n-ln-1 “nn
0 0 0 L Ay -1 9n-1n

0 O 0 K 0 a

nn

(BemMYMHA OIpeAenuTeNs TPEeyroJbHOTO BHAA paBHA MPOW3BEICHHUIO 3IIEMEHTOB,
CTOSIIINX Ha IJIaBHOI JHaroHasn ).

Jlokazameibcmeo. I[aHHO € YVIBCPKACHHUC JICTKO HNOKa3aTb, OIMHPasiCh HAa MCTOJ
MaTeMaTHYeCKOH HHAYKIIHH.

1 waez. HpOBepHM OCHOBAHHC 1A ITPOBCACHUA HHAYKIIHH.

a4
0 ay

n=1: ‘all‘:all’ n=2: zall-a22—0-a12=a11-a22




2 wae. IlpeamomnoxuM, 4to ¢popmysa BepHa pu n =4k , T.e.

ay ap asz M A k-1 a i

0 ay ay N a) k-1 a i

0 0 a5 W a3y a3 |

] q i 0 ' ayy ~dyp A3z ety o " Ay
0 0 0 W a4 @,

0 0 0 K 0 Ay

wae. JlokaxeM, 4To (hopMyJia OCTaeTCs B 3TOM CIydae CIIpaBeNINBOU U Uit n=k + 1.

ay; ap a3 N Ak A k+1 ay @, a0 Gy ar .
0 a a- N a a o ’
22 A3 2.k 2.k+1 0 ay ay B @y ay
0 0 ay ! Bk D3 k+1 ( 1)2k+2 0 0 a3 N as k-1 as i
:a o | — . ) 5 —
el ! Lk B0 K i
0 0 0 ¥ g . 0 0 0 0 a ;-1 a4,
0 0 0 X 0 a4 O 0 0 K 0 Ak k
—_ - \/
=yl k+1 A1 "Gy "33 * oo " g 1 " A = Ay dpp ~d33 ‘W "Ar k-1 Lk " ksl k+1

T.€. popMyia coxpaHseT CBOU BUI. Y TBEPKICHUE TOKA3aHO.

L) Caeacreue 10. BennuuHa ornpenenuTens eIUNHUYHON MaTPULBI TF000T0 IMOPSAKY
aBHa 1.




BbluncneHne onpegenutenen MeToaomM NpMBeaAeHUsA K TpeyronbHoMy Buay

Mpumep 6
31 1 1 1 31 1 1 3 1 ]
1 3 1 1 301 1 1 3-1-3 1-3-3 1-1-3 1-1-3
1131 1131 |1 1 3 1|
1 11 3 1 1 1 3 1 1 1 3
1 3 1 1 1 3 1 1 1 3 1 1] 11 1 3 1
0 -8 -2 -2 0 -8 -2 -2 0 -8 -2 -2 |0 -2 -8 -2
M1 3 1!/ -2 2 o]l 0-22 o o 2 -2 ol
1 1 1 3 1 1 1 3 0 -2 0 2 O 0 =2 2
1 1 3 1 1 1 1 3 1 1 1 3
0o -2 -8 -2 |0 -2 -2 -8/ 0 -2 -2 -8
o o0 -10 -2 o o -2 —100 0o 0o -2 -10
0 0 -2 2 0o 0 2 -2 0 0 0 -12




CBoncrtBa anrebpanyecknx oOnNOsIHEHUN

Teopema 11. CyMma [pOU3BEISHUNM 3IEMEHTOB HEKOTOPOU  CTPOKH
OIlpelleIuTeNs. Ha COOTBEICTBYIOIIHE alredpandeckue [OMOJMHEHUS K 3IIeMEeHTaM

OPYTOIl CTPOKU ONPENEeTUTENs paBHa HYIIIO, T.€.

Ay sy, € Ao Ao ¥l b A, =0, Tk d=12,...0n k=12,..17.

,QOKasamenbcmeo.
a, ap a3 U q a; ap a3 N a,
X N X N N X X N X X

i = 4djj ji=12,...n.

~/
ay ap az N a A — O

M M i M i I I N W K
Ay Ayo  dys i Ay nl - G Ap3 : %
A= aklAkl + Clszkz + ...+ aknAkn — allAkl 4 alekz + ...+ ainAkn

ailAkl + al-zAkz +...+ ainAkn = O




CBoncrtBa anrebpanyecknx oOnNOsIHEHUN

Caexcreue 11. CyMMa NOpOHM3BEIEHHI 3I€MEHTOB HEKOTOPOIO CTOJIOLA
OIIpENEeNIUTENsl Ha COOTBETCTBYIOINHE anredOpandeckue [OOIMOJHEHUS K 3JIeMeHTaM
OPYToro CTOJIOLA ONpeNeInuTeNs paBHa HYIIO, T.€.

alj’Alk +azj 'A2k+...+a Ank:O, j#k,j:1,2,...,n, k:1,2,...,n.

no-

Jokazamenibcmeo. HpOBeI[HTe CaMOCTOATCIIBHO.

Onpeodenenune 6. KpanparHasd Marpulla, ONpeaelnTelb KOTOPOM OTIWYEH OT
HYJISI, Ha3bIBACTCH HeeulpodcOeHHou. B IPOTUBHOM clly4ae, T.€. €CIH OIpeelIUTelb
MAaTPHUIIBI PaBEH HYIII0, OHA HA3bIBACTCS 8bIPOHCOSHHOIL.




OnpepenuTtenb Nnpon3BeaeHUst MaTpuL

Teopema 12. J{iig mr00BIX KBaApaTHBIX MaTpull A U B OAMHAKOBOIO MOPSIKaE
OIIpeIeINTENb IPOU3BEASHISI MaTPUIL] PABEH MPOU3BEAECHUIO UX OIPeAeTUTEIeHH:

det(A-B)=det A-det B

Hoka3zamenbcmeo.
A:(an alzj B:[bll blzj 4.B= allbll + a12b21 a11b12 + a12b22
ar; ax b21 b22 azlbll + a22b21 a21b12 + a22b22
det(4- B)= apbyy +apby  aybiy +apby| |anby anbyy +apby| lanby  anbyn +apby
ayby| + axbyy Ay by +axbyy| |anbyy aybyp +anbyy| anby  aybyp +axbs
_ b ajy - ayby +apby b ajy  anbyp +apby|
=0 - o1 =
ay| ayby +arbs, ayy, Ay by +ayby,
ayy  apby| |ay apbsy, ap  ayby| |an  apby
= bll + + b21 + =
ay;  aybpp| |ay;  axpby Ay, anbyy| |axn  axb,

ayp dp dip  dp

a; Aap Ayy A4y
11 92 an  dp an  dpp
—bn'bzz +b21°b12 = '(b11°b22_b21°b22):
25%) 22 dyy dpy dyy dy

=det A - det B.







