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Tnasa 3. OIIPE/JIEJINTEJIb KBA/IPATHOM MATPUIIBI

3.1. Oupepnenenne. IIpumeps:

3a1a/1TuM HA MHOXKECTBE BCEX K68AIPAMHHLL YUCAOEHLE MATPUL, (DYHKIIUIO, KOTOPAsi CTABUT B COOTBETCTBHE KAXK-
JIO¥ TAKOU MATPHUIE YIUCIIO, HA3BIBAEMOE ee onpedeiumenem (demepmunarnmom). OIpenenurens KBaIpaTHON MATPALIBI
A npunsaTo o6o3navars cumBosom det(A).

Onpenesnierane 310 GyHKIUA TOCTPOUM HHIYKTHUBHO.

Onpenenenne. Onpedesumenem MampPuyb, NEPeo20 NOPAIJKaG HA3bIBACTC YHUCI0 — €€ €IUHCTBEHHbINA JJIeMEHT:

det[a11] = a11.

2. TIycrb Temepb 1 > 1 — NOPSJOK MATPHILI, U Mbl yMEEM BbIYUC/ISATH ONPEAEIUTEIb Marpunbl (n — 1)-ro
HOPAJKA.

Vaanus u3 marpunpl ogHy CTpoky (i-10) m omuu crosbern, (k-it), nomydmm marpuny (n — 1)-ro nopsiaka. Ee
oIpeesuTe b (KOTOPBIA MbI 110 TPEANOIOKEHUI0 YMEEM BBIUUCIIATH) HA30BEM JONOAHUMEADHOIM MUHOPOM JIEMEHT],
aik, (CTOSANIEro HA TEpeceYeHnr yIAJeHHbIX CTPOKHU u crosbna). O6Go3HaUaeTCst JONONMHUTENbHbIH MuHOp M. Hucno
A = (=1)¥* . My, umenyercs aazebpauneckum donosmenuem SIeMEHTa MATPUIB g, -

ITpumep.
1 2 3
A=|4 5 6|;
7 8 9
5 6
M = [8 9] s An = (=)' My = My
1 2
Mos = [7 8] s Agz = (=1)*"% . Myg = (—1) - Mas.

Omnpenenenne. Onpedeaumenem xeadpammnot wucaoeot mampuyst A nopadka n > 1 HA3BIBAETCS IUCIIO

det(A) =a1L A1+ ...t anpAnr = Zaz’kAz'k; (k =1,... ,n). (3.1.1)

i=1

Onpezenuresb KBaJAPATHON MATPUIILI PABEH CyMMe MIPOU3BEIEHUN JIEMEHTOB %ak020-Hubydb ee
CcTOJIONA HA UX ajaredpamdecKue JOMOJTHEHMUSI.

Samveuanus. 1. ChopmyarupoBaHHOe OnpeeaeHne OyaeT KOPPEKTHO, eCIU J0KA3aTh, YTO MOIyYAEMOe YUCIO He
3a8ucum om 8v60pa cmoabya. Mbl He TPUBOAMIM TOKA3ATEIHCTBO M3-33, €M0 TEXHUYIECKON CJIOKHOCTH.
2. Boipaxkenue (3.1.1) 0ObIYHO HABBIBAIOT PAZAOHCEHUEM ONPEIEAUMENS N0 k-MY CMOAOYY MAMPUYDL.

ITpumepsr.
1. A= {an a12] )

a21 Q422

Pasznoxum OIIpee/INTEJIb MATPHUIIBI 110 €€ IEPBOMY CTOJI611y
det(A) = a11A11 + a21A21 = 011(—1)1+1M11 + a21(_1)2+1M21 =

= ayrdet([azs]) — azidet([ai2]) = a11a22 — as1a12.

Yo6equrech B TOM, 9TO PE3YJIBTAT HE M3MEHUTCS, €CJIA PA3JIOKEHUE BBIIOJIHUTD [0 BTOPOMY CTOJIOIY.

Onpenenuresasb MATPULBI 8MOPO20 NOPAJKA PABEH PA3HOCTU MEXKIY MPOU3BEICHUEM €€
AUArOHAJIBHBIX JIEMEHTOB W IIPOU3BEACHUEM €€ BHEeINAIr'OHAJIBHBIX 3JIEMEHTOB.

ai1 aiz2 a13
2. A= a21 QA29 4923

asgy asz 0ass
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PazsIoxKuM OIpe e TinTe b STOH MATPHIIL IO €€ TPETheMY CTOJIOIY
det(A) = a13A13 + a3 A2z + azzAss =

= a13(=1)""P My3 + as3(=1)*3 Moz + azs(—1)* T3 My3 =

a21 Q22 ai1 a2 a11 a2
= aisdet — assdet + assdet =
a3z1  as2 asz1 asz a1 Aa22
= a3 (021(132 - 022(131) — 23 (a11a32 - a12a31) + ass (G116122 - G126121) .

Yo6enurech, 9TO pe3yIbTAT HE U3MEHUTCS, €CIU PA3JIAraTh ONPEIEIUTEb 110 IEPBOMY UJIU II0 BTOPOMY CTOJIOLY.

Sameuanne. Borancienne onpegennresi MATPHUIBI BTOPOTO MOPSIAKA TPeOyeT BBHINOJIHEHUS ABYX YMHOXKEHUH 1
JIBYX CJIO’KeHU#. Bbraucienne onpeaenTenss MATPUIBI BTOPOTO MOPSIIKA, CBOMUTCS (B COOTBETCTBHU C OMPEICTICHUAEM )
K BBIYUCJICHUIO TPeX OIpeleJdTesell MaTpHUl, BTOPOrO IOPAAKA, BBINOJHEHUIO TPeX YMHOXKEHHI U TpexX CJIOXKEHUM.
CoOTBETCTBEHHO, BHIYHNCIEHIE ONPEIEIUTEIST MATPUIIBI OPSIIKA 1 CBOAUTCS K BBIYMCIECHUIO 1. OMpeeuTes el MaTpuI]
(n — 1)-ro nopsizika, ¥ BBIMOJHEHUIO N YMHOKEHUN U 7l CJIOXKEHWIA.

O6o3uauaum F'(n) KoMu4ecTBO apudMeTHIeCKUX ONepalyii, 3aTPaunBAEMbIX Ha, BBIYUCICHUE OMPEIeTUTEIs MaT-
puisl nopsiaka n. I3 npenbiaymmx paccyK/IeHuil CiieyeT, 9To

Fn)y>n-F(n-1), me. F(n)>n!

OTa mpocTasi OUEHKA MOKA3BIBET, 9To "no onpenenernio” (3.1.1) onpeaenuTenn MATPUL, BEIMACIATH HEMb3s. Jleii-
CTBUTEJILHO, €CIH IPHHATH, UTO OfHA apu(pMeTHIecKasd Oomepanus BhIonHaercd 3a 107° cek., To Iyd BBIMHCICHHS
onpenenuTens Marpunbl 20-ro nopsaka norpebyercs 6osee 20! - 1079 cex.~ 77 set, a 1J1g BHIYUCICHUS ONPEIeIATE S
marpuns! 30-ro mopsaka — okoso 106 mer!

OTMeruM OfMH KJacC KBaJAPATHBIX MATPHIl, ONPEAEIUTEIA KOTOPHIX (B OTIMYME OT ODMIErO Ciiydasi) JIETKO
BBIYUCIIATDH "0 onpeenerno”. TO Tak HA3BIBAEMBIE MPEY20.4bHbLE MATPUIIBI, T.€. KBAAPATHLIE MATPUIIBI, ¥ KOTOPBIX

PaBHBI HYJIO JIA0O0 BCE TIOIMATOHAJIBHBIE SIEMEHTHI (GEePLHUE MPEY20AbHbLE MATPHLBI), MO0 BCE HAMATOHAILHBIE
SIIEMEHTBI ( HUINCHUE MPEY20AbHbLE MATPUIIHI).

Pazmoxxum ompeienTenb BepxHeil TPeyroabHON MAaTPHIIB TI0 3JIEMEHTaM IIepBOro CTOJONA:

a1 G2 Qi3 ... Qin
0 22 Aa23 ... Q2p
Q22 G233 ... Qa2p 0 ass as
det 0 0 asz ... Qasp =4ai - det o "
........................ 0 0 a
0 0 0 Ann nn

ag9 Q23 ... Q2n
0 ass as a33 a3n
ail - det e n = a1 -as2 - det | [..ooveviinnt.
................... 0 a
0 0 Ann nn

Herpyauo Buzers, 94To
det(A) = a110922 --.0pnp-

Tot ke pe3ynbTaT, OY€BUIHO TOJYINTCS A1 HUPKHEH TPEYTOIbHOM MATPUIIHI, €CJIN PA3JIaraTh €e OIPeIeSINTeNh
0 371eMeHTaM TocaeaHero croibna. Urax,

Omnpesenuresb TPEYroabLHON MATPUIBI PABEH MPOU3BEICHUIO €€ JTUATOHAJBHBIX JIEMEHTOB.

B gacTtHOCTH,
det(I) = det(diag[1,1,...,1]) = 1.

Onpegenuresb €IMHAYHON MaTPULBL JHOOOr0 MOPSAKA PABEH €IUHULIE.

3.2. CaoiicTBa onpenenTess
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Jns Havama ycJOBUMCS O KOMIAKTHOW 3alMCH MaTPUII, IPU KOTOPOI YKA3BIBAIOTCS HE BCE €€ IIEMEHTHI, a
TOJILKO MMEHA €€ CTOJIOLOB.

A= [a(l),...,a(")] ,  TIe

a® = [a11,-- .,anl]T voa™ = [a1n, - - .,a,m]T.
IIepecraBum B marpune A asa cocednux cronbua:
(k) (k+1) (k) (k+1)
A=] ... p q AU A= ... ¢ p cee ]

Paznoxuwm det(A) no snementam k-ro crosbua, a det(A’') — no snementam (k + 1)-ro cronbua:
det(A) =prAig + -+ Prdnk;

d€t(Al) = plAll,k+1 + -+ pnAln,k+1-
IMockonbky mpu ymasmenwmm u3 marpun, A m A’ cronbua p momydaercss omHa W Ta ke marpuma u My, =

! . —
M5 (i=1,...,n), nmeem

Af g = (1) = (D) (1) My, = (—1) - Aig,

K3

orkyna det(A') = (—1) - det(A), T.e. npu nepecTaHOBKe cocedHuT CTONOIOB ONPEIEJUTEIb MATPHUIBI YMHOMXKAETCS HA

(-1).

PaccMmoTpuM Tenepb IPOM3BONBHYIO Iapy CTOIOLOB

(i) (k) (i) (k)
A= ... p ... q¢ ... ] A=] ... ¢ ... p ... ]

ITomensiem mx MecTamu, MOCJIEIOBATEIBHO MEPECTABJIsISI COCEIHUE CTOIOIBI:
i+ —it+li+1l+—i+2...k—1+—kk—-1+—k—-2...;i+1+—>i.

Taxkux mepcTaHOBOK — (2(k -1)— 1). IMpu Kaxk 0¥ U3 HUX ONpeJeUuTeNh yMHOXKaeTcs Ha, (—1), ciemoBaTesbHO,

B pesymbTare oH yMHONKHTCH Ha (—1)2F—1D—1 = 1,

1. TlepecTaHOBKA IBYX CTOJIONOB MATPUIIBI IIPUBOJUT K yMHOXKEHHIO ee onpemesuress Ha, (-1).

ITycTs B MaTpuie ecTsb ABa OAMHAKOBBIX CTONIONA. [ToMeHSB MX MecTaMu, MBI MATPUILYy HE U3MeHuM, 1.e. A’ = A
u det(A") = det(A). Ho mo croiicty (1) det(A') = (—1) - det(A). Orcroma det(A) = 0.

2. Ompesenure b MATPUIBI C ABYMs OJMHAKOBBIMU CTOJIOIAMU PABEH HYJIIO.

3aduKkcupyeM B MATpPHIE BCe CTOJONBI, KpoMme k-ro, a k-l caesaeM mepeMeHHBIM. TOrma KaxKIoMy 3HAYEHUIO
9TOrO CTOOIEA 6YIET COOTBETCTBOBATD YNCIIO — 3HAYEHUE OMPEIE/IUTENSI MATPHUIIBI, T.6. HA MHOYKECTBE CTOJIONOB OymeT
3a/1aHa DYyHKIHS
f(x) = det([aM,...,a*V z,a®k+D . o(M]).

ITokaxkem, uyro f— juHeiiHas QyHKUUs, T.€. 9TO

flax + By) = af (x) + Bf(y)

JIJTsT JTIFOOBIX YMCJIOBBIX CTOJOIOB X,y M JIIOOBIX Yucen a, .
Paznaras onpenermrens f(az+B8y) = det([. .., az+pBy, .. .]) 1o snemenTam nepeMeHHOro k-ro cronbua, momyaum

n

flaz+By) = (oms + Bys) Aiw =Yz + B Y yidin =
i—1 i=1

=1

=a-det([...,z,...]) + B-det([...,y,...]) = af(z) + Bf(y).
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3. Onpenenuress MaTPULBl — JIMHEHHAsT (DYHKIMsT KAXKAOro ee croiabua. B gacrHocTu, yMHOXKEHUE
CTOJIOLA MATPULIBI HA YUCJIO IPUBOJUT K YMHOXKEHHUIO HA 3TO YHUCIIO €€ ONPEIeTUTeIsl.

Beigesum B Marpune asa cronbua: A =[...p...q...]. Torga B cuny cBoiicrsa (3) st mo6oro gucna o

det([...p+agq...q...]) =det([...p...q...]) + adet([...q...q...]).
Ho o csoiicry (2) det([...q...q...]) =0, re.

det([...p+agq...q...]) =det([...p...q...]).

4. Onpeznenuresb MATPULBI HE U3MEHUTCs, €CJIM K HEKOTOPOMY €€ CToji0Iy npubaBuTh Apyroii
crosiber], yMHOXKWB €ro MPeIBaPUTETBHO HA, JTI0O0e JuCIIo.

Cremaem k-it crosben matpunibl A nepeMeHHbIM. TOrma moaydYnM TOXKIECTBO OTHOCUTEIHHO X
(k) (m)
det([... X a(m) ]) :$1A1k+"'+annk-

IMoncraBus BMecTo x m-it cromben, (m # k), HOAydYuM ONpeNeUTe/ b MATPULLI C OAMHAKOBBIME CTOJIOIAMY,
KOTODBII PaBEH HYJIIO.

(k) (m)
0= det([. oooam o gm ]) =aimAik + -+ anmAnk-

5. CyMMa mpOuW3BeIeHMil JJIEMEHTOB CTOJIONA MATPUILI HA aIredpanvecKue JIOMOTHEHUST
COOMBEMCMEYNVUUT HTEMEHTOB JIPYTOTO €e CTONOA, PABHA HYJIO.

TpaHcroHMpPOBaHNE MATPULIBI HE MEHSIET €€ OIIPEIe/IUTE s

det (AT) = det(A).

J10Ka3aTeIbCTBO ITOr0 yTBEPKIEHUSI TEXHUYECKH CJI02KHO, ¥ MbI €0 OILyCKAeM.

Caencrus. 1. Yreepxkaenus (1 - 5), q0OKa3aHHBIE Ui CTOIONOB MATPUIBL, BEPHBI U JJIsl €€ CTPOK.
2. Imeer MeCcTO pa3jioXKeHHe OMPEeIeUTe sl MATPHUIIBL IO JIEMEeHTaM JII000# ee CTPOKMU:

det(A) = a1 Ag1 + ...+ agnAgn = »_aniAri; (k=1,...,n).

i=1

3. U3 croiicTBa (6) u onpezeneHusi SPMUTOBA COMPSIKEHUST CIIEYET,4TO

7. OnpenemuTesr SpMUTOBO CONPSI?KEHHBIX MATPUI] — COMPSIKEHHbIE KOMITJIEKCHBIE YHCIIa

det (A*) = det(A).

Jloka3aTeaIbCTBO CIIEAYIONIETO CBOMCTBA TaKIKe OMYCKAETCS W3-32 €r0 TEXHUYECKO# CiIoKHOCTH. [l MaTpwui
BTOPOTO TIOPSI/IKA TTPOBEPUM 3TO CBOMCTBO TMPSIMBIM BBIYUCIEHUEM.

8. Onpenenurens MPOU3BEIECHUS ABYX KE8GIPAMMHOIL MATPHUIL PABEH MIPOU3BEIECHUIO OIPEIe/INTENeH
COMHOXKUTEJIE.

det(A - B) = det(A) - det(B).
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Mycrs A = [

ai1
a21

a12] B= [bu b12

= . Torma
az2 b21 b22] ia

bi1 + a12b
det(AB) = det a11011 12021
et(4B) ¢ ([621511 + a22ba1

a21b12 + a22ba2

aibiz + 012522] )

PaccmarpuBas nepsblil cTOIOE MATPULILI-TIPOU3BEJEHNS KAK CyMMY ABYX CTOJIOLIOB, HOJIy4UM 110 CBOUCTBY (3):

det(AB) = det ([

+det ([61121321

a22b21

a11bi1
a21b11

a11bi2 + ai2ba
a21b12 + a20ba

ai1biz + ai2ba
a21b12 + azebaa| ) -

)+

Teneps BropbIe CTOJIOBI MATPULL IPEJACTABIEHBI B Brae cymM. Ilosromy

det(AB):det a11bin  aiibiz + det a11bin  a12bae +
a21bi1  a21bi2 a21b11  az2ba
+det a12b21  a11bi2 + det a12b21  a12ba )
a22b21  a21bi2 a22b21  a22bao

Dnementsr MaTpunbl B — 00mme MHOKUTENM B cronbuax. Ilo ceoiictsy (3)

det(AB) = bi1by2 - det ([an an]) + bi1baa - det ([an am]) +

a21 Qa1 21 A22

a12 ai2
ba1bas - det ;
>—|— 21022 - de ([am a22]>

a12 4
+ba1b1a - det
21012 ([a22 an

Tenepb BO BTOPOM U B TPETHEM CJIATAEMOM OIPEISJIATENN MATPUL, PABHBI cOOTBETCTBEHHO det(A) m —det(A), a
B IIEPBOM ¥ B 4eTBepTOM — HYJI0 (cBOlicTBO (2)). ITosromy

det(AB) = det(A) - (b11b22 - b21b12) = det(A) - det(B)

Paccmorpensbie CBONCTBA ONpenenTe isi MO3BOISIOT BBIYUC/ISATH €r0 IIyTeM Mpeo0pa30BaHMs MATPULBL B TPe-

2 n—1
1 2 2z ... 2z )
2 n—
7 - 1 2z 25 2y
2 n—1
1 2z, 2z, 2y
O6o3nauuM onpezenureib Marpunbl Banmepmonma V(z1, z2,...,2,). Berarem u3 n-ro cronbua Marpumpl ee

1 0 0 . 0
—_— n —_—
V(z1,22,...,2n) = det L -z 2m-a) % (2= a)
1 zpn—21 2n(2n —21) 222 — 21)

YTOJbHYIO (OIpeAenTe/Ib KOTOPOH PABEeH IPOU3BEIEHUIO AUANOHAJIbHBIX JJIEMEHTOB. TEXHOJIOTUI0 PACCMOTPUAM HA IIPH-
Mepe TaK Ha3bIBaeMOil Marpunbl Banzepmonga'

(n — 1)-# cronbern, yMHOXKEHHBIN HA z1; BerareM u3 (n — 1)-r0 cTonbua marpunst ee (n — 2)-i cTonbern, yMHOKEHHBIHX
HA 21;...; BBIYTEM U3 2-r0 CTO10ua Marpunpl ee 1-if cronbern, ymMHOKeHHbI! HA 21. B cury coiicrsa (4) onpenenuress
HE M3MEHUTCSL:

20— 21 22(22 — 21) 25" (22 — 21)
V(z1,22, .o 52n) =1-det | |oooenon
Zn— 21 Zn(2Zn — 21) 22z — 21)
B cuay cBoiicTBa (3) MOXKHO BBIHECTH 33 3HAK ONPEIEJIUTENs ODIINe MHOKUTENIHN CTPOK (22 — 21), .- ., (2n — 21).
1 2 z;‘_Q
V(z1,22,.c.52n) = (22 —21) - oo (Zn—21) -det | |ooeeeeniniin... =V(22,...,2n).
1 =z, 2n2

! Anexcanap Teobun BAHIEPMOH/T (1735-1796) — dbpanmysckuit MaTemaTuk, wien [lapuxckoir AH.
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HOBTOPHH 9Ty ONepanuio, MOHUKAKINYI MOPAAOK MATPUIIBI, B KOHIIE KOHIIOB IMOJIyYUM
V(z1,22,--52n) =
=((z2—21) .- (zn—21)) - (23 —22) .. (20— 22)) * ((2n — Zn—1)) =
= H (zm — 21)-
m>k

3aMeTuM, 9T0 €CIIU 21,22, - - -, Zn, — NONAPHO PA3AUWHBLE TUCIIA, TO ONPEAEIUTEh MAaTPpUlbl Bangepmonia om-
AUYEH O HYASA.

3.3. MarpuuHble ypaBHEeHUsI ¢ KBaJipaTHoii MaTpuneii kKoacddunueHTOB

Onpenenenne. Kagparuasi Marpuua, Onpeae/mTesib KOTOPOH PABEH HYJII0 HA3BIBAETCS 6blpOHCIeHHOU.

ITpumennM K ypaBHEHUIO C KBAAPATHON MaTpuiieil kKoadduimenton aaropurm Laycca-2Kopaana. Vcnonbs3yembre
B HEM 3JIEMEHTaPHBIE Pe0OPA30BAHUS MO0 HE U3MEHSIOT BEJIUYUHY OMPEIETUTENIsT MATPHUIBI KO3MDGUIMeHToB, 1ubo
YMHOKAIOT ONPEIEIUTENb Ha, 0MAUNHOE 0T HYAA IUcyI0 (IpoBepbTe 310! ).

1. Eciu onpegenurens Marpuibl KO3(MOUIMEHTOB OTJIUYEH OT HyJisl, TO B pe3yJibrare pabOThl aJropuTMa OH
HE MOXKET CTaTh HyJeM, B MATpule KO3DOUIMEHTOB HE MOXKET [OSIBUTHCsI HYJIeBasi CTPOKA ¥ 110 3aBEPLIEHUU PAbOThI
aJIrOpUTMAa T4 MATPULA IIPEBPATUTCA B €JUHUYHYIO.

MarpuuHoe ypaBHeHUE ¢ k68adpamHoli Hesbipodtcdenroti MaTpurieit KO3 OUIMEHTOB UMEET
pelleHre, U 3TO PelleHrne eqUHCTBEHHO.

DT0 yTBEepXKIeHNe W3BECTHO KaK TeopeMa Kpamepa?.

2. Ecnu onpenenuresnsr Marpuiibl KO3 @OUIMEHTOB paBeH HYyJO, TO pabora anaropurma laycca-2Kopmana He
MOXKET 3aBEPLINTHCA NPEBPAIIEHUEM dTOU MATPUIBI B €IMHUYIHYIO.

MarpuyHoe ypaBHeHUE C K68a0dpamHol 6vipodcdennoli marpuueil Ko3(p@ UIMEHTOR IO HE UMeeT
perienusi, ub0 uMeeT GECKOHEYHO MHOTO PEIeHUIA.

OHOpPOIHOE YPABHEHUE HE MOXKET ObITh HECOBMECTHBIM.

OznHOPOAHOE MATPUIHOE yPABHEHUE C £6a0pamHot eviposcdennoli MaTpureil K03bbUIreHToB
nMeeT GECKOHEYHO MHOTO PEIeHHil.

3.4. Crpykrypa obparHoii maTpunsl. Popmynst Kpamepa

PaccMoTpuM Tenepb BOMpOC 06 06paTUMOCTH KBAIPATHON MATPULILI A, T.e. 0 CyIeCTBOBAHUY PEIICHUS] MATPUY-
HbIX ypaBHeHuit AX = XA = 1.

IMokakem, 4TO BBIPOXK/IEHHAs MATPULIA He uMmeeT obpaTHoit. [eiicrBurensho, det(A) = 0, det(I) = 1. U3 cyme-
CTBOBAHUS y BBIPOXKJICHHOM MATPUIBI 0OPATHON CI€I0BAJIO Obl HEBO3MOXKHOE PABEHCTBO

det(A-A7") = det(A) - det(A™') = 0-det(A™") = det(I) = 1.
st mampHERIero BBEIEM MOHSATHE MATPHIBI, Npucoedutennot K marpuue A.

IIycTs — kBagparHas MaTpuia. 3aMEeHUM KaXK/bIA €e 3JIEMEHT ero ajreOpanmdecKuM JOMOJHEHUEM U TPAHCIIO-
HUpyeM De3ysabTar. [lomydeHHy 0 MaTPHIly HA3BIBAIOT IpHCOoeanHEHHOM K A u obo3uadaror A. Urak,

Beraucium npoussenenust P = AA u Q= AA.

o - . - ‘ _ [det(A) mpm i=k
Hk—ZIGZTark—ZlawAkr—{ 0 npu ’L;ék‘

2Tabpuens KPAMEP (1704-1752) — mBef#inapckuii MaTeMaTHK.
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U, aHAJIOTUYHO,

Qir = zn:airark = iAm-ark = 6y, - det(A).

r=1 r=1
1 mpu 1=k
3nech d;;, = {0 HEH itk TAK HA3BIBAEMBIH cumeon Kponexepa®.

Urax, AA = AA = I - det(A).

Ecou det(A) # 0, 10
A- (detl(A) -ﬁ) = (detl(A) -Z) “A=1, re.

A*l

—

B

= %) (3.4.1)

MpbI He TOJIBKO I0KA3aJIM 00PATUMOCTD HEBBIPOXKIEHHOM MATPHUIILI, HO ¥ TOIyuniin "siBHOE BbIpaskene'" miist obpar-

HOU MaTpPULBI.

Cepbesnoe npeaynpexaenne. Popmyna (3.4.1) ucnonb3yercst TOJbLKO B TEOPETUYECKUX OCTPOCHUSIX. Bhrauc-
JIsiTh OOpATHYIO MaTpully cienayer, pemas ypasaeaue AX = 1. Y6equThest B 9TOM MOXKHO, XOTsi ObI CDABHUB KOJIMYECTBA,
omeparuii, HeOOXOIUMBIX IJIsT PEATU3ANNUNA ITUX JIBYX METOIOB.

IMycts Teneps Az = b — cucreMa ypaBHEHUI ¢ KBaJAPATHON HEBBIPOKIEHHOM MATPUIIEH.

VuMHOXUB ee creBa Ha A™! = Fei(A) A, HaiineM penreHue

L N SRS SIS LSl I I
det(A) det(A) Ay, A, b,
Orcrona
pp = ALk ;e't'('AJ; budnk _ ‘ﬁfa“)), (k=1...,n), (3.4.2)

rae By- marpuna, nomygatomasics w3 A 3amenoit ee k-ro cronbua cToabnoM ¢BoGomHbIX wineHoB. Dopmyser (3.4.2)
HazbBaOT dopmyaamu Kpamepa. OHn JaioT mpencTaBieHe O CTPYKTYPe PeIleHust CHCTeMbI JIMHEHHBIX YPABHEHUH ¢

KBAJIDATHON MATDPUIIEH U He JOANCHDL UCTIOADIOBATMBCA OAS YUCAEHHOZ20 DEWLEHUA CUCTNEM BCALICTNEUE UL 04e8UIHOY
Hneadexmuenocmu.

3 JTeononsn, KPOHEKEP (1823-1891) — Hemenxkuii MmaTeMaruk, wied Bepimuckoit AH u IlerepGyprekoit AH.



