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OnpegeneHne onpegennutens

8.1. Onpegenenue onpegenutens. Onpegenurenn manbix NOPASKOB

Hanomuum, 4to ecnu (ix, i, . . ., in) — NEpecTaHOBKA Ha MHOXeCTBE
{1,2,...,n}, 10 uepes I(i1, 2, ..., In) ODO3HAHAETCS 4NCNO MHBEPCUA B 3TOI
nepectaHoBke. MHOXeCTBO BCex NepecTaHOBOK Ha MHoxecTee {1,2,...,n}

obosHauvaercs qepes S,.

OnpegeneHue

Mycts A = (aj) — kBagpaTHas maTpuua nopsigka n Hag nonem F.
Onpegenutenem (Wnn ZeTeEPMUHAHTOM) MaTpuLbl A Ha3bIBAETCA CKaNsip,
KOTOpbIA obosHaqaercs vepes |A| unn det A u BbiducnsieTcs no dpopmyne

A= 3 (-1 May g, ay, 1

(i1,i2,..-,in) ESn
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KoMMeHTapum K onpefeneHunto onpeaenutens

Takum obpasom, onpepenutens matpuubl A paseH anrebpanyeckoin cymme n!
cnaraemMbix, Ka>Xg0€e N3 KOTOpPbIX €CTb NPON3BEAEHNE N SNIEMEHTOB MaTpuULbl,
Mo OLHOMY 3/IEMEHTY U3 KaXKAON CTPOKM 1M 13 Kaxkgoro cronbua. Cnaraemoe
aii, 32ip * - * Ani, B NpaBoli 4actu pasenctea (1) beperca co 3nakom naroc, ecnn
nepectaHoBka (fi, iz, ..., in) YETHA, 1 CO 3HAKOM MWHYC, €C/IN 3Ta NEPECTAHOBKA
HeyeTHa. I3 cneacTeus 3.2 BbITEKaeT, 4TO ecnm n > 2, TO NOJSIOBMHA
cnaraembix DEpeTCcst CO 3HAKOM MJOC, @ NOJOBMHA — CO 3HAaKOM MUHYC.
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Onpegenutenn 1-ro nopsigka

Onsi ynobcTBa n3noxxeHusi JOroBOPUMCSI Ha3biBaTb 3J1EMEHTaMU, CTPOKaMMu,
cTonbuamn n NOPsAKOM ONPEAENMTENS KBaAPaTHON maTpuusl A,
COOTBETCTBEHHO, 3JIEMEHTbI, CTPOKMN, CTONOUbI 1 MOPSAOK 3TOW MAaTPULbI.
MocmoTpum, k 4emy npueoanT ONpesesieHMe, JAaHHOE HA NpeablaylleM cnaiige,
npu n=1,2,3.

Onpegenutenn 1-ro nopsgka. Mycts A = (a11) — kBagpaTtHas matpuua 1-ro
nopsinka. Ha mHoxectse {1} cyujecTByeT TONbKO OAHA NEpPecTaHOBKa, a
WMEHHO — TpUBManbHas nepectaHoska (1). Yucno uHsepcuii B 3Toi
nepectanoske pasHo 0, cnegoBaTenbHO OHa YeTHa. B cuny dopmyns (1)
umeem: |A| = a11. NHbimMu cnosamu,

® onpegenutens 1-ro nopsifka paBeH e4UHCTBEHHOMY 3J1EMEHTY
COOTBETCTBYIOLEN MaTpULbl.
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Onpegenutenn 2-ro nopsigka

Onpegenedue

Ecnn A = (aj) — kBagpaTHas mMaTpuua nopsifka n, TO 3NEMEHTbI
31n,32n—1,-- - ,an1 OOPA3YIOT €€ NOOOYHYIO AUArOHAb.

B cneaytowein matpuue nobouHas gmnaroHanb BblgENEHA KPACHbIM LIBETOM:

a1l di2 ... din-1 din

asi a2 ... d2np-1 azn
dn—11 dn—-12 ... @n—1n—1 An—1n

anl an2 . dnn—1 ann

Onpegenntenn 2-ro nopsigka. Mycts A = (aj) — kBagpaTHas matpuua 2-ro
nopsigka. Ha mHoxectse {1,2} cywecrsyer poeHo ase nepectaHosku: (1,2) n
(2,1). Nepsas n3 Hux 4erHa (4ncno nusepcuin pasHo 0), BTOpas HeveTHa
(4mncno nusepcuin pasro 1). Cnegosatensho, |A| = ai1a22 — ai2az21. Takum
obpasom,

® onpeaennTesb BTOPOro nopsigka paBeH MpoOvU3BEAEHUIO 2JIEMEHTOB Ha
r71aBHOM [MAaroHasy COOTBETCTBYIOLEN MATPULbl MUHYC MPON3BELEHUNE
2/1EMEHTOB Ha ee MoboYHOI fuaroHan.
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Onpegenutenn 3-ro nopsigka (1)

Onpegenutenn 3-ro nopsgka. Mycte A = (ajj) — kBagpaTHas matpuua 3-ro
nopsigka. Ha muoxecrse {1,2, 3} cywecreyer 3! = 6 nepecraHoBok:

(1,2,3) — 0 vHBepcuii, NepecTaHOBKa YeTHa,
1,3,2
2,1,3
2,3,1
3,1,2

(3,2,1) — 3 uHBepcUN, NepecTaHOBKA HeYeTHa.

— 1 nuHBepcusi, NnepecTaHoBKa He4eTHa,
— 1 nHBepcusi, NepecTaHoOBKa HEYETHA,

— 2 nHBepcnmn, nepecTaHoOBKa 4€THa,

(
(
(
(

— — — ~—

— 2 nHBepcnmn, nepecTaHoBKa 4€THa,

CnepoBsaTesnbHo,
|A| = 311322333 + 3123234331 + 313321332 — 313322431 — 312321333 — 311323332.

(DopMyna ANA BbIHNCNEHNA ONPEeAeINTENSA TPETbEro nopssaka BblrnaAanT
BeCbMa rpomo3ako. Ha crnegyrowem cnaiife Mbl yKakem npasusio,
no3BoAsitoLee ee 3anoMHNTL. HTobbl ero cchopmynmpoBaTthb, 3aMeTUM, 4TO
onpeaenutenb 3-ro nopsiaka siBNseTca anrebpanyeckoii CyMmMoi wecTu
cnaraembix, U3 KOTOpbIX Tpu BepyTCsi CO 3HAKOM MAKOC, @ TP — CO 3HAKOM
muHyc. Kaxkgoe cnaraemoe — 3TO Npon3BeAeHNe TPEX 3JIEMEHTOB MATpuLbl.
Ha puc. 1 n3obpaxeHbl fBa 3K3eMNasipa ONPEAENUTENs KBAgPaTHON MaTpuLbl
3-ro nopsiaka. dNeMeHTbl MaTpuLbl N300parkeHbl TOHYKAMM.

B.M.BepHukos §8. Onpepgenurenn



Onpegenutenn 3-ro nopsigka (2)

JTnHun COeANHAIOT T€ 3N1EMEHTDbI, KOTOPbI€ NPW BbIHNCNEHNN ONpenennTens
NEPEMHOXKAOTCA, NPU 3TOM KPACHbLIM LUBETOM COEAWNHEHbI JIEMEHTDI,
nponseeneHne KOTopbliX NOACHNTLIBAETCA CO 3HAKOM NMNKOC, @ CUHUM —
3/IEMEHTbI, NPON3BEAEHNE KOTOPbIX NMOACHUTLIBAETCA CO 3HAKOM MWHYC.

Puc. 1. Mpasuno TpeyronsHnkos
Mbl BUANM, 4TO CnpaBesnMBO Cneayouiee

Mpaguno TpeyronbHnkos

[Mpu BeIYUCIEHNN ONMpPeRennTess 3-ro NopsiaKa co 3HaKOM MIoc bepercs
NPOV3BEAEHNE 3IEMEHTOB, 06Pa3yroWwnx rNMaBHylo 4UaroHab
COOTBETCTBYIOWEN MATPULbI, 3 TAKKE I/IEMEHTOB, 06pa3yroLnx
paBHOBEAPEHHbIE TPEYrOALHUKI C OCHOBAHUSIMU, NaPaanesbHbIMU [J1aBHOM
AMAroHan; co 3HaKOM MUHYC — MPOU3BELEHNE 37IEMEHTOB, 06Pa3yroLux
noboYHYHO AMaroHasb, a TakXke 3J1IEMEHTOB, 0bpa3ytowux paBHobeapeHHbIe
TPEYrosibHUKN C OCHOBAaHUAMU, MapaaaesibHblMu nO60'~IHOﬁ ANaroHaiu.
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/iHBapnaHTHOCTb OnpeaennTens OTHOCUTENLHO TpaHcnoHuposaHus (1)

8.2. CeoiicTea onpegenureneii

[Mepeligem K N3NOXKEHNIO CBOWCTB OnpeaennTeneii.

Mpepnoxetrue 8.1 (1-e cBoiicTBO onpenenuTeneii)

[lpy TpaHCMOHUPOBaHUU MATPULbI €€ ONPERENNTEL HE MEHSIETCH.

Ookasatenbctso. Mycts A = (aj;) — kBagpaTHas maTpuua nopsigka n.
Monoxum AT = (b;). Takum obpasom, b; = a; ana scex i,j = 1,2,...,n.
Onpegenutens kaxxaoin us matpuy A un AT sBnsercs anrebpanyeckoii cymmoii
nl cnaraembix. PaccMoTpum oTobpakeHne n3 MHOXKeCTBa BCEX ClaraembiX,
anrebpanyeckoli Cymmoii kOTOpbIx sBnseTcs |A|, B MHOXECTBO BCex
cnaraemsix, anrebpaneckoil Cymmoii KoTopix sisnsieTcst |A' |, koTopoe
MepeBOANT C/IAraemoe aij azi, - - - dni, B cnaraemoe bj1bi,2 - - - bj,n. fAcHo, 4TO
3T0 oTObparkeHne 6uekTnBHO. YuuTbiBasi, 4T0 biy1 = aijy, b2 = azi,, - - -,

bj,n = ani,, nony4aem, 410 bjy1bin2 - - - bi,n = a1iy 32y - - - Ani,- JCHO, 4TO

aii, @2ip + * * Ani, BXOANT B |A| C TeM >ke 3HaKOM, C KOTOpbIM biy1bip2 - « - bjyn
exogut 8 AT — 0Ba pasa 3nak pasen (—1)'(1:2) Cneposatensho,

Al = AT O
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MpuHUMN paBHOMpaBMSi CTPOK M CTOAOLOB

M3 1-ro cBoiicTBa onpefenuTeneii BbITEKAET CaeayoWwmnii HebopManbHbli

MpuHUMN paBHOMpPaBMsi CTPOK U CTONOLOB

Jlroboe cBoiicTBO onpeaenuteneii, popMynnpyemMoe B TEPMUHAX CTPOK
MaTpuLbl, OCTAHETCS CIPABEAJINBBIM, ECIU C/I0BO «CTPOKA» 3aMEHUTb CI0BOM
«cTonbey».

I c y4eToM 3TOro NpuHLMNA, BCE MNOCAeAyoLne CBONCTBA onpeaenntenei
hOpMYynNpyIOTCS TONILKO AJ1S1 CTPOK, HO UCMO/Ib30BaTLCS OyayT Kak Ansi
CTPOK, Tak u 4151 CTON6LOB.
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VMHOXEHME CTPOKN Ha CKasip

Bo Bcex nocnepytowux csoiicTeax onpeaennteneit A = (a;) — KBagpaTHasi
MaTpuLa NpoOM3BOJLHOMO nopsinka n Hag nosem F. Hekotopslie ceoiicTea
onpegenuteneii (5-e n Te, B A0Ka3aTENbCTBAX KOTOPbLIX OHO MPSIMO WJIN
KOCBEHHO NCMOMb3YETCsA) HEBEPHbI AJIA MATPUL HAZj NOJIEM XapakTePMCTukm 2.
Bo unsbexaHve HepopasymeHuii, BCogy Aasee B JAHHOM Kypce JIeKLui, 3a
UCKJIOHEHNEM TEX C/1y4aeB, KOr4a B sSIBHOM BUZAE OrOBOPEHO MPOTUBHOE, Npu
PaccMOTPeHUN ONpeReaNTeNel NPeANnoaaraeTcs, 4YTo pedb uAeT o MaTpuyax
Hag MosieM, XapakTEPUCTUKA KOTOPOro OTANYHa OT 2.

MpepnoxkeHune 8.2 (2-e CBOWCTBO onpeaennTeneii)

Ecnu Bce anemeHTbI HEKOTOpOlZ CTPOKU Matpuybl A YMHOXWUTb HAa OQ4UH U TOT
XK€ CKaJisap, TO €€ ONpPEeEfEe/INTE/Ib YMHOXUTCA Ha TOT XKé camblii CKaJisp.

[oka3atenbcrtBo. [1peanonoXxumm, 4To Mbl YMHOXaeM k-t0 CTPOKY MaTpuLibl Ha
ckansp t. ObosHaunum nonydennyto matpuuy qepes A'. Toraa

|Al| = Z (_1)1(&”’2’”‘”’")31& T akflfk71(takfk)ak+1 ikpa T Anin =
(i15i25--+in) ESn
=t 3 ()R ey, = 4l
(i15i2>--1in)ESn
4TO 1 TpeboBaNoOCh AOKA3aTh. I
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VMHOXeHMe MaTpuubl Ha cKansip. Hanu4yme HyneBoil CTpokM

Mockonbky yMHOXKEHNE MATPULBl HA CKANISIP PABHOCUIIBHO YMHOXXEHUIO KAXXAO00A
CTPOKM MaTpuLbl HA 3TOT CKaNsp, U3 2-ro CBOWCTBA ONpeAeNnnTenei BbITEKAET

Ecnn A — kBagpatHasi matpuya nopsigka n, a t — npPou3BOJibHbIN CKasSIP, TO
[tA| = t" - |A]. O

Mpumensis 2-e CBOCTBO OnpeAennTeneid B ciyyae, KOraa CTpoka yMHOXAETCs
Ha 0, HemefneHHO nonyvaem

Mpepnoxxerune 8.3 (3-e cBOWCTBO OonpeaennTeneii)

Ecnu matpuya A cogepxut HyneByro CTPOKy, To ee onpegenantens paseH 0. [
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[lepecTaHoBKa CTpOK MecTamu

Mpegnoxenne 8.4 (4-e ceolicTso onpeaennTeneil)

Ecnun gse ctpokn matpuuer A momeHsiTb MECTamu, TO €€ ONPERETNTEb
YMHOXUTCH Ha —1.

[oka3zarenscTBo. [1peanonoxmm, 4TO Mbl MOMEHSIN MECTaMu K-t0 U m-to
cTpoku Matpuubl A, npudem k < m. Obo3Ha4YMM NONYHEHHYIO MaTpuULy Hepe3
A’. Torpa npn nepexoge ot |A| k |A’| Bcsikoe cnaraemoe Buaa

A1iy @2ip * ** dk—1i_1 ki Ak+1igyq " " m—1ip_ 3 dMim @m+1ipy *° * @nip
3aMEHUTCS1 Ha paBHOE eMy MO MOAY/IO CllaraeMoe
a1iy A2ip " * " Ak—1ix_ 1 8mim3k+1ig g " " Am—1ip_18kix dm+1lipiy *°° dniy
(oba pasa mbl ykasanu cnaraemble 6e3 3HakoB). lNepecTtaHoBka
(/1, /2, ey ik—l, im, ik+17 ey I'mfl, ik, im+1a (RN} in)
nony4aeTcsa u3 NepecTtaHOBKN
(ityfoy ooy ikt by Bkt « v vy ety fmy fmt 1y -+ 5 in)

TpaHCno3uumneld CUMBOJIOB ik W im. B cuny nemmbl 3.2 3T nepecTaHoOBKU UMeOT
Pa3HYyO HE€THOCTb. Cﬂe,ﬂ,OBaTeﬂbHO, YKa3aHHbI€ BblWE Claraeémble BXOAAT B
Boipaxkerus ans |A| u |A’| ¢ pasHbimn 3Hakamu, n notomy |A'| = —|A. O
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Hanunune OANHAKOBbIX UAW NMPONOPLNOHA/IbHbIX CTPOK

Mpepnoxerune 8.5 (5-e cBoWCTBO onpenenuTeneii)

Ecnu matpuya A coaep>xuT gse O4UHAKOBbLIE CTPOKU, TO €€ ONMPERENTENb
pasen 0.

[Ookasarenscreo. [Monoxum d = |A|. Mocne nepecTaHOBKM ABYX pPaBHbIX CTPOK
MecTamu onpegenutens ymHoxunTcsa Ha —1 (B cuny npeasigywiero ceolictsa),

HO He nsameHutcs (4to odesugHo). CneposatensHo, d = —d, 1.e. 2d = 0. B
cuny 3amedanus 4.3a) ato o3Haqaer, 4to char F = 2. Ho ato npotusopeqnt
Halweli AOrOBOPEHHOCTN O XapakTepuctuke nonsi F. O

N3 2-ro n 5-ro ceoiicTs onpeaennTeneii BoITEKAET

Cneacteue 8.2

Ecnn matpuya A conep>xut gse nponopymnoHabHbIe CTPOKU, TO €e
onpegenutens paseH 0.

[okasatenscteo. [pegnonoxum, 410 B mMaTpnue A i-s cTpoka pasHa j-ii
CTpOKe, yMHOXeHHOI Ha t. O6osHadnm yepes A’ maTpuuy, nonyueHHyo n3
maTpuubl A 3ameHoli ee i-ii ctpokm Ha j-to. Vicnonb3ysi cHavana 2-e, a 3atem
5-e cBoiicTBO onpeaenuTeneii, umeem |A| = t|A'| =t-0=0. |
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ApanTneHOCTL OTHOCUTENBHO CTpokn (1)

Mpegnoxenne 8.6 (6-e ceolictso onpeaennteneil)

Ecnn ka>kgbiii 371EMEHT HEKOTOPOU CTPOKM MAaTPULbl MPEACTABIIEH B BUAE
CYMMBbI 4ByX C/1arae€MbiX, TO €€ ONPEAEINTEb PABEH CYMME ONPEAE/NTENEN
ABYX Matpuy, B NEPBOI N3 KOTOPbIX 3JIEMEHTbI 3TOM CTPOKU PABHbI MEPBLIM
c/1araeMbiM, a BO BTOPOW — BTOPbLIM C/1ara€MblM, a BCE OCTaJ/IbHbIE CTPOKU B
obeux MaTpuyax — T€ XK€, YTO U B UCXOZHOU MaTpuue.

[okasarenbcreo. [Tonoxum

di1 a1z ain
A= alytaly alotals .t aly |,
anlanz ........... ) nn
di1 ai2 dain di1 a1z din
B | b | we [T
2ot anz - am 2ot anz - am

Tpebyercs pokasats, 4to |A| = |B| + |C|.
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ALANTNBHOCTL OTHOCUTENBHO CTPOKN (2)

[JeiictBntensHo,
_ 1(igyi2,.-yin) / 7" _
|A] = § (-1) "atiy -+ ak—1i,_4 (ki T ki )Ak+1i g T Aniy =
(1502, --,in) ESn

(1,02, i /
= E (-1) (272 ")am St Ak—1ig_y ki Ak 1iyq T Fnip T
(i14i25--+,in) ESn

1(ig 02, -yin) " _
+ § (-1) "atiy k-1, _q AkiyAk+Likyy *° Anip =
(i15i25-++5in) ESn

=Bl +Cl.

CeolicTBO goOKa3aHo. O
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MpubaBneHne K OfHON CTpPOKe APYroli CTPOKM, YMHOXXEHHOR Ha CKasip

Mpepnoxxexune 8.7 (7-e CBOWCTBO OonpenennTeneii)

Ecnn k HekoTOpOU CTpoke mMaTpuubl A npubasuTs APyryto ee CTPOKY,
YMHOXEHHYIO Ha HEKOTOPbIA CKANsp, TO ONPEAEANTENb MATPULbI HE
N3MEHUTCS.

Ookasatenscteo. O6osHaquum 4vepes A’ maTpuuy, nonydeHHyto npubaeneHunem

K k- cTpoke MaTpuubl A ee m-ii CTPOKN, YMHOXEHHOW Ha ckansip t.
WNcnonb3ysi 6-e ceolicTso onpepenuteneli u cnegcremne 8.2, umeem

a1 ai2 ain
ak1 + tam1 ak2 + tamz akn + tamn
A = | -
ami am?2 amn
an1 an2 ann
ail1 a1z ain ail aiz ain
Akl k2 --- dkn tam1 tamz tamn
— T N — A+ 0= A
aml am2 amn ami am2 amn
anl an2 ann apl an2 ann
CBoiicTBO AOKa3aHo. |
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PaznoxeHue onpegenutens no cTpoke: hopMynnpoBKa

OnpegeneHue

Mycts A = (aj) — kBagpatHas matpuua nopsgka n > 2 u 1 <i,j < n
Onpepenntens KBaApaTHOI MaTpuLibl (n — 1)-ro nopsigka, nony4atoweiica npu
BbIYEPKMBAHUM M3 MaTpuubl A j-ii CTPOKM 1 j-ro cTonbua, HasbIBaeTCs
MUHOPOM 3/1eMeHTa ajj n obo3Haqaetcs vepe3 M. Anrebpanqeckum
ZAOMOMHEHNEM 3NEMEHTa a;; HasbiBaeTcs ckansp A; = (—1) " Mj.

Mpegnoxenne 8.8 (8-e colicTBO ONpeaennTeneii: pasnoXeHE ONPEAENNTENS

Mo CTPOKE)

Onpegenntens KBaapaTHO! MAaTpULbl PABEH CYMME MPOU3BEAEHNI TIEMEHTOB
NPON3BOJIbHON CTPOKU Ha UX anrebpandeckne JOnONHEHUS.

WNHbimMun cnosamu, ecnu A= (a;) € F™*"nl < k< n, 1o
|Al = a1 Akr + ak2Ak2 + - - - + aknAkn- (2)

OTa dopmyna Ha3bIBAETCS PA3/IOKEHUEM OnpesennTens no k- ctpoke. B cuny
MPUHLNNA PaBHONPABMSI CTPOK 1 CTONOLOB NMEET MECTO TaKXe CNeaytoLwas
dopmyna pasnoxenusi onpegenutens no k-my cronbuyy:

|Al = a1kAwk + a2kAzk + -+ - + ankAnk.



PasnoxxeHue onpepenntensi no CTpoke: KOMMEHTapUIA

Dopmyna pasnoxeHNs ONPEAENNTENS MO CTPOKE NMOACKA3LIBAET OAUH U3
cnocobos Bbrymcnenus onpegenutensi. B camom gene, ata dbopmyna csoant
BblHNCNIEHNE ONPEeAENUTENA NoOpsAAKa N K BbIHUCAEHNIO N Ol'lpep.eﬂVITeﬂeﬁ
nopsigka n — 1 (nockonbky anrebpanyeckne JONOMHEHNS K IEMEHTAM
MaTpuubl C TOHYHOCTbIO A0 3HAKa COBNAAAOT C OnNpeaennuTensamMmun nopsgka
n—1). Kaxabli us atux onpegenutenein (n — 1)-ro nopspka MOXXHO
PasnoXuTb MO KaKON-TO CTPOKE 1 CBECTU €ro BblYNCAEHNE K BbIHNCAEHNIO

(n — 1)-ro onpepenutens nopsigka n — 2. Mpogonxas 3TOT NPOLECC, MOXHO B
KOHEYHOM CHETEe CBECTU BbIYNC/EHNE VCXOLHOTO OMPEAENUTENS K BbIHNCAEHNIO
6onbworo 4ncna onpegenutenell Ckob yrogHo mManoro (BRioTb A0 BTOPOro)
nopsigka. [paBga, 4ncno aTux onpegenuteneii MOXeT DbITb O4EHb BENNKO
(nerko noHsiTh, 4TO B 0bWiEM cny4ae Bo3Hukaer (n — 1)! onpeaenuteneli 2-ro
nopsigka). VMicnonb3ys apyrue csoiicTsa onpegenuteneii, MOXHO Aobntscs
TOrO, 4TO MOHTM BCE U3 3TuX onpeaenuTeneil byayT ymHoxaTbcs Ha 0, un
MOTOMY BbIHUCAATb UX He Hago. [ogpobHee 06 sTOM DymeT ckasaHO HuxKe.

B5.M.Beprukos §8.

npegenvTenn



PasnoxeHne onpegenutens no CTpoke: 4acTHbld cay4daii (1)

Mpexae, 4em NpuBOAMTbL [OKa3aTeNnbCTBO hopmynbl (2) B oblem cny4ae,
ApoOUNACTPUPYEM MNAELHKD 3TOrO A0KA3aTENbCTBA Ha NMpuMMeEpe onpeaenntTens
nopsagka 3. MNMycte A = (ajj) — kBagpaTHas maTpuua nopsigka 3. Kak mbi
BUnAENnN BblLIE,

|A| = a11a22a33 + 3124823831 1 3138213832 — 313322331 — 312321333 — A114d23332.

Pa3sobbem cnaraemblie B NpaBoii 4acCTy 3TOr0 PaBEHCTBA Ha TPWU rpynnbl B
33aBUCAMOCTU OT TOrO, KaKOM SNIEMEHT NepBOVi CTPOKM OHU copepxaT (Huxe
3TV TPW Napbl CIAraembix BbIAENEHbI PA3HbIMM LIBETAMN):

|A| = 311322333 — 311323332 + 312323331 — 312321333 + 213321332 — 313322331

B kaxpoii nape cnaraembix BbIHECEM 3a CKODKM TOT 3/1IEMEHT NepBOi CTPOKM,
KOTOPbIA BXOAMT B 3TU ClaraemMble, MPUYeM aix N aiz BbIHECEM C MJIOCOM, a
di12 — C MUHYCOM:

|A| = 311(322333 - 323332) - 312(321333 - 323331) + 813(821832 - 822831)-

3ameTumM, 4TO B «KpPaCHbIX» CKODKax CTOMT ONpeaenunTesnb KBagpaTHON
MaTpuLbl BTOPOro nopsigka
<322 323>
asz a3 )’

KOTOpasi NOMYHUTCS, ECIN N3 UCXOLHOWR MaTpuubl A BbIYEPKHYTb NEPBYIO
CTpoKy n nepsbiii cronbey. 310 muHop Myy.
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PasnoxeHne onpenenntens no CTpoke: 4acTHbIA cay4daii (2)

AHanorm4Ho, B «ronybbix» CKobKax CTOUT ONpeAennTens MaTpuLbl
az1 a3
a1 asz)’
T.e.MnHOp Mi2, a B «3eneHbIXx» CKoDKax — ONpeAennTenb MaTpuLibl
azi az
as a )’
T.e.muHop My3. Takum obpasom,
|A] = a11M11 — a12 M1z + a1z Mas.

nOCKOﬂbe A11 = (—1)1+1M11 = M11, A12 = (—1)1+2M12 = —Mlz, a
A1z = (=1)*"3Mi3 = M3, okoH4aTENbHO MOAYHaEM, HTO

|A] = a11A11 + a12A12 + a13A13.

A 370 1 ecTb hopMyna pasnoxeHus onpesenuTens 3-ro Nnopsiaka no NepBoi
CTPOKe.

Mepeligem K fOKa3aTeNbCTBY (DOPMYSbI PA3/IOKEHUSI OMPESENNTENS NO CTPOKE
B obwem cnyqae.
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PasnoxeHune onpegenutens no cTpoke: AokasaTensctso (1)

[oka3arenbctso 8-ro csoiictea onpegenuteneii. [lokaxxem cHavana
pasencTso (2) B cnydae, korga k = 1. ins scsakoro 1 < m < n paccmoTpum
CYMMy BCEX TeX CNaraemblx, BXOASLMX B NpaByto 4acTb paseHcTsa (1),
KOTOpbIE COAEPXAT MHOXMTENb 31m (Kaxkpoe cnaraemoe bepercs ¢ Tem
3HAKOM, C KaKNM OHO BXOAUT B MpaByto 4acTb paseHctsa (1)). B atoii cymme
BbIHECEM a1m 3a CKODKy 1 0603Ha4MM BbipaxeHue B Ckobkax qepe3 Rp. FAcHo,
uto |A] = a11R1 + a12R> + -+ - + a1, Rs. Tpebyetcs pokasats, 4T0 Ry = Aim

ans scakoro m= 1,2, ..., n.

Bcsikoe cnaraemoe, Bxopsiwee B Ry, UMEET BN 824(2)335(3) * * * 3no(n), TAE O
NpoberaeT MHOXKECTBO BCEX B3aMMHO-OAHO3HA4YHbIX OTOBpaXkeHUl 13
mHoxecTBa {2,...,n} Ha mHoxecteo {1,...,m—1,m+1, ... n}. 3amernm,

YTO B TOMHOCTW TaK >Xe BbIMNAAST U Te Cnaraembie, anrebpanyeckoii cymmoi
KOTOPbIX ABASIETCA MUHOP My, a 3Ha4uT 1 anre6paw1eCKoe nononHeHne Aip.
Ocranock nokasaTb, 4TO CNaraemMoe a2, (2)d30(3) * * * dno(n) BXOANT B Rm 1 Aim C
OAHNM N TEM >XKE 3HAKOM.
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PasnoxeHne onpegenntens no CTpoke: AOKa3aTenbCTso (2)

Cnaraemoe a4(2)a34(3) * * * no(n) BXOAUT B Ry C TeM e 3HAKOM, C KOTOPhIM B
|A| BXOBUT CnaraemMoe ai,(1)azq(2) * * * dno(n) = d1md20(2) * * * 3no(n)- DTOT 3HAK
ONpeaensieTcs HeTHOCTbIO MepecTaHOBKM

(m,a(2),0(3),...,0(n)). (3)

NHBepcnsimm 31Ol nepectaHoBKM SBASIOTCA B TOHHOCTM napol Buga (1,7) ans
BCex Hucen i Takux, 410 o (i) < m, u Bce napbl Buga (r,s) Takue, 4To
2<r<s<n, o o(r) > o(s). HYucno nap nepsoro suga pasHo m — 1.
O6o3Ha4um 4ucno nap sroporo suga Hepes i(o). Torga 4ncno mHeepcuii
nepectaHoeku (3) pasHo m — 1 + i(0). CnenoraTensHo, a24(2)330(3) * * * @no(n)
BXoanT B Ry co 3Hakom (—1)’"’”"(”). C gpyroii cTOpoHbl, U3 ONpefeneHust
muHopa M, n anrebpandeckoro gononHeHnusi Aim, BbITEKAET, 4TO ClaraeMoe
325(2)330(3) * * * 3no(n) BXOANT B M1y, CO 3HaKOM (—l)i("), a B Aim — CO 3HaKOM
(=)™ . (=1)@ = (=1)™H(@) Vyurwisas, 4to

(_1)m+1+i(o) _ (_1)m71+i(o) . (_1)2 _ (_1)m71+i(o)’

Mosly4aeM, HTO a25(2)335(3) * * * Ano(n) BXOANT B Rm 1 B A1m C OBHUM 1 Tem e
3Hakom. CnegosatensHo, Ryn = Aim. PaBencteo (2) npn k = 1 gokasano.
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PaznoxeHue onpegenntens no CTpoke: Aoka3aTenscTso (3)

Myctb Tenepb 1 < k < n. lNepecTaBnsis nocnefoBaTenbHO k-10 CTPOKY C
(k — 1)-ii, (k — 2)-#, ..., HakOHEL, C NEPBOIA, 1 NCnonb3ys 4-e CBONCTBO
onpepenuTenein, nmeem

ak1 k2  -.. dkn
di1 812 ... din aii di2 ... din
a1 ak2 . akn| = (—1)'|ak11 a2 .. @1l
............... dk+11 dk+12 ... dk+ln
dnl an2 Ann| e e e

an1 an2 ann

Pasnoxum onpegenutens, croswunii B npaBoii 4acTu NOCAEAHEr0 PaBEHCTBA,
no nepBoii cTpoke. [10CKONbKY MUHOPBI 3JIEMEHTOB NEPBOI CTPOKM 3TOrO
ONpenennTenis COBNAajatoT C MUHOPAMUN COOTBETCTBYHOLLNX 3NEMEHTOB K-ii
CTPOKMN NCXOAHOrO onpefennTens, noay4um

A= (=1 (aks - (~1)""Mia + a2 - (~1)" Mz + -+ akn - (1) "My) =
ak1 - (—1)k+1/\/]k1 + ako - (_1)k+2Mk2 et oag, - (_1)k+ann _
= a1 At + ak2Aka + -+ - + aknAun.

CBoiicTBO AOKa3aHo. |
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CyMMa npousBefeHunii 3/1eMEHTOB CTPOKM Ha anrebpamnyeckue AOMnoJHEHNs
3JIEMEHTOB APYroii CTPOKMU

Mpegnoxetne 8.9 (9-e ceolicTso onpeaennTene

Cymma npousseseHuii 371EMEHTOB HEKOTOPOU CTPOKU KBAAPATHON MAaTpuybl Ha
anrebpavdeckue JOMNOIHEHUS COOTBETCTBYIOWMNX SJIEMEHTOB APYroii CTPOKU
pasHa HyJo.

Ookazatenscreo. Mycte 1 < i,j < n, i # j (rae, kak obbIYHO, N — NopsfoK
maTpuubl). OBosHauum vepes A’ maTpuLy, nony4eHHyo U3 MaTpuusl A
3aMeHoIi ee j-ii CTPOKN Ha i-to. Anrebpanyeckne AONOSHEHNS 31EMEHTOB
matpuy A n A’ Byaem obosHavaTh depes A n Al cooTBeTCTBEHHO. ECan
1<r<nwur#j, 1o recrpokn B matpuuyax A u A’ cosnagator.
CnepoBatenbHo, Aj = AJ’-k ans scakoro k = 1,2, ..., n. Paznoxum
onpegenutens matpuubl A’ no ee j-ii cTpoke. Y4uTbiBas, 4TO 31€MEHThI 3TOV
CTPOKM COBMAJAIOT C 3JIEMEHTAMMU i-i CTPOKM MaTpuubl A, nonyyHaem, 4To

n n

|A"] = >~ awAj = > aAj. C apyroii ctoponel, |A’| =0 no 5-my ceoiicTsy
k=1 k=1

n
onpegenuteneii. Takum obpasom, Y aixAjx = 0. |
k=1
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OnpegenuTenb TpeyroabHONW MaTpuLbl

Mpeanoxerune 8.10

Onpegenntens TpeyrosbHON MaTpuLbl PABEH MPON3BELEHUIO 3/IEMEHTOB,
CTOSILYMX HA €€ r/1aBHOU AUAroHasIn.

[Ookasatenbcrso. [pegnonoxum, 4to matpuua A = (a;) sBepxHeTpeyronbHa.
Obo3HauumM nopspok MaTpuubl Yepes n 1 bygem [0Ka3biBaTb MPeasIoKEHNE
VMHOYyKUNneid no n.

basza uHgykynm o4eBugHa: ecnm n =1, 1o, Kak Mbl Bugenu ebiwe, |A| = a11.

Lar nugykyun. MNycts Teneps n > 1. Pasnoxus onpegenntens A no nepsomy
cTonbuy 1 BOCMNONbL30BABLUNCH MPEANONONKEHNEM UHAYKLNN, UMEEM:

d11 d12 di3 ... din
a2 az23 ... daz2n
0 a2 daz23 ... azn 0 a 3
33 ... d3n
|A| =|0 0 ass ... azy| =aw- = 811422433 * " ann-
.................. 0 o A

B cny4ae HumKHeTpeyronbHoi MaTpuLbl [OKa3aTeNbCTBO aHAJIOMMYHO, HAA0
TOJIbKO BOCMOJIb30BATHCA PA3/IOKEHNEM ONPEAENMTENs No nepsoii ctpoke. [
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OnpegennTens eaUHNYHON MaTpPULb

N3 npegnoxenns 8.10 HemenneHHO BbITEKAET

Onpegenntens eanHn4HON MaTpuybl paseH 1. O
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Bbiuncnexue onpenennTena C NOMOLWbO NPUBEAEHNA MaAaTpPULbI

K TpPeyroibHOMY BuAy

Mpepgnoxenne 8.10 B codyeTaHMm co CBOMCTBaMU OMNpedennTenei NoacKasbiBaeT
OAMH n3 cnocobos BblvMCNneHus onpegenuTens. [lycTb faHa KBagpaTHasi
maTpuua A. C nomMoLbio 31eMeHTapHbIX Npeobpa3oBaHnii NpUBEAEM ee K
crynenvatomy Bugy. [pu 3TOomM Hynesble CTPoOKM, ecnu OHu DyayT nosBasaTbCA,
BblYEPKMBATL He byaem, a byfem «HakanaueaTby» B HUXKHEA 4acTu MaTpuULbI.
B pesynbraTe nonyuum cryneHuaTyto keagpaTHyto matpuuy A’ B cuny
3ameuanus 7.4 matpuya A’ sepxHetpeyronsHa. Ee onpegenutens nerko
nogcuutath (cm. npegnoxenne 8.10). Mpu nepexoge ot A k A’ onpepenutens
MaTpuLbl MOI MEHSITbCH B ABYX C/y4asiX: BO-MEPBbIX, €C/N KAKNE-TO ABE
CTPOKU MEHSIMCb MECTaMu, TO OMpeAennTens yMHoxKancs Ha —1 (no 4-my
CBOICTBY ONpPEAENUTENEid), 1 BO-BTOPbLIX, ECN KAKasi-TO CTPOKA YMHOXanacb
Ha HEKOTOPbI/i HEHYNEBOW CKafsAp, TO ONpefennTeNb YMHOXACA Ha TOT Xe
ckansp (no 2-my ceolictey onpegenuteneii)'. Takum obpasom, |A'| = k - |A|
ANst HekoToporo ckansipa k # 0, 3Ha4YeHne KOTOPOro MOXHO BbIYUCANTD,
npocneane 3a TeM, Kak MaTpuua A NprBOAMIACh K CTYNEHHATOMY BUAY.
Pasgenus |A’| Ha k, mbl nonydum |A|.

Bonee TO4HO: ecan K i-ii CTPOKE, YMHOXXEHHOI Ha s, npnbaBnsanacb j-s CTPOKa,
YMHO>XeHHasi Ha t, TO ONpeaesinTesib YMHOXaJsICA Ha S.
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[NonypacnaBliascs mMaTpuua

8.3. Onpegenutens npoussegeHus maTpuy,

Ons paneHeliwero Ham noTpebyeTcsi pacCMOTPETb OAMH CNeunanbHblid Bug
mMaTpuy,.

Onpegenerus

KBagpaTHas maTpuua L nopsigka n Ha3blBaeTCsi Mo/ypacnasLueiics, ecnm nnbo

- (5)

- (29)

roe A n B — kBagpaTHbie matpuus, O — Hyneeas, a N — npoussosibHast
MaTpuubl noaxoasawmux pasmepo. MaTtpuubl A u B Ha3biBatoTCs
AunaroHansHeiMu bs0kamu nonypacnasielica matpuust L.

nnbo
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Onpegenutens nonypacnasLueiics maTpuubi (1)

Mpeanoxerune 8.11

Ecnn L — nonypacnaBlasica matpuya ¢ guaroHansHsivmu baokamu A n B, To
IL| = |A] - |B.

[okasatenbcreo. [loctato4yHo paccmoTperb ciy4yaii, korga matpuua L nmeer
Bua (4). B cavom aene, ecnn L umeer sug (5), To LT — nonypacnaswascs
maTpuua euga (4) ¢ guaroHansHsivu 6nokamu AT n BT . Mostomy ecnu gns
maTtpuy Buga (4) npeanoxkeHme yxxe fOKasaHo, TO, UCMOb3Ysi 1-e CBOWCTBO
onpepenuteneii, umeem |L| = |LT| =|AT|-|BT| = |A| - |B|. Mycts A = (a;),
B = (bjj) n N = (nj;). Obosna4um nopsigkn matpuy, A u B 4epes p n g
CooTBeTCTBEHHO. [lanbHeiilne paccy>kaeHns nposeaeM UHAYKLUMER no p.

Bbaza ungykymn. Ecnn p =1, 70 A= (a11) n

di1 Mi M2 ... Nig
0 b11 b12 blq
IL|=10 bo1 boo ... bogl.

Pasnoxue onpegenutens n3 npasoii 4acTu 3TOrO PaBEHCTBA MO NEPBOMY
cronbuy, nonydum, 4to |L| = a11 - |B| = |A| - |B|.
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Onpegenutens nonypacnasLueiics maTpuubi (2)

Lar uHgykyum. Mycts p > 1. MuHop maTpuubl A, COOTBETCTBYOLL Wi
anemeHTy ajj, obosnaunm yvepes M. Pasnoxus onpegenntens matpuuybl L no
nepBoMy CTOIOLY 1 UCNONBb30BAB MPEAMOJIOKEHNE UHAYKLUNMN, NOAYHNM
(BBIKNaAKM HAYMHAIOTCSA HA 3TOM CNAAE 1 3aBEPLUAIOTCSA HA CNEAylOWeM):

az ... adzp N21 ... N2gq ai2 ... dip M1 ... Nig
ds2 ... asp N31 ... N3q as32 ... azp N31 ... N3q
Ll =a11-|ap2 --+ @pp Nr1 .. Nig| — 321 |3p2 ... 3pp Nr1 ... Npg|+
0 0 bu bigq 0 0 bu bigq
0 0 bg baq 0 0 bag baq
aiz dip nii Niq
a2 azp n2i n2q
+1
+ + (=1 ap1 - |ap-12 dp—1p Np—11 Np—1q| =
o ... 0 bii ... big
0 0 bq1 bgq
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Onpegenutens nonypacnaswelics matpuusl (3)

a11Mu1 - |B] — a21May - |B| + - + (=1)P apMpy - |B| =
a11Au1 - |B| 4+ a21A21 - |B| 4+ -+ apiApr - |B| =

= (a11A11 + @121 + - - + ap1Ap1) - |B| =

= |Al-[BI.

Mpeanoxerne gokasaHo. O
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Onpegenutens npousseaequs matpuy (1)

Teopema 8.1

Ecan A = (aj) u B = (bj) — kBagpaTHeie MATPULbI OZHOIO U TOrO Xe
nopsigka, To |AB| = |A| - |B.

[Jokazatenscteo. O6o3Ha4num nopsigok matpuy A u B yepes n, a matpuuy AB
— yepes C. MNyctb C = (cjj). PaccmoTpum cnegytowyto nosypacnasLuytocs
mMaTpuuy C AnaroHanbHbiMu 6nokamun A n B:

ail are ain 0 O 0

a1 a» ... azn 0 0 0

D — A O _ anpl an2 ... dann 0 0 ... 0

" \-EB) |-10 ... 0 bi1 b1 ... b1p

0 —1... 0 bo1 bao ... b2g

0 0 -1 bnl bn2 bnn

B cuny npepnoxxennsa 8.11

|D| = |A| - |B. (6)
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OnpegenuTens npousseaequs matpuy (2)

Ona scakoro j =1,2,..., n npubasum k (n + j)-my cronbuy matpuusl D ee
nepBbli cTonbel, YMHOXEHHbIA Ha byj, BTOPOW, YMHOXEHHbIA Ha baj, ..., 1,
HaKOHel, N-i, YMHOXEHHbIA Ha byj. MonyyenHyto maTpuuy obosHaunm qepes
D’. SlcHo, 4To nepeble n ctonbuos matpuusl D’ cosnagatoT
cooTeeTcTBytOWMMI cTonbuamn matpuubl D. ns Bcakoro j =1,2,...,n
3neMeHT, cTosWwniA B i-ii cTpoke n (n + j)-m ctonbue matpuysl D, pasen
airbyj + aizb2j + -+ - + ainbnj = cjj, ecnu 1 < i < n, n —bjj + b =0, ecnn
n+1 < i< 2n. Takum obpasom, matpuua D' nmeet cnegytownii Bua:

di1 412 ... din Ci1 Ci2 ... Cip
dz1 a22 ... azp C1 C2 ... Co2p

D/—<A C) 31 @2 ... 3mn Cnl Cr2 ... Cmn

-EO0) |-10 ... 0 0 0 ... 0
0 -1 0 0 O 0
0 O -1 0 0 0

C y4eTom 7-ro CBOWCTBaA ONpeAenuTeNeid n NPUHLMNA PaBHONPABUSI CTPOK 1

cTonbuos, nony4aem, 41O
|D'| = |D. ()
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OnpegenuTens npousseaequs matpuy (3)

Momensiem B maTpuue D’ mectamu cHadvana (n+ 1)-ii cronbey c nepebim,
3atem (n+ 2)-i ctonbel — co BTOPBIM, ..., HAKOHEL, NOCNeAHNA cTonbey — ¢
n-m. B pesynbrate mbl nonydum matpuuy

Ci1 C12 ... Cip @11 12 ... d1n

C21 C22 ... C2p a21 422 ... a2n

D" — C A\ |cm G2 ... Con @1 @n2 ... am
“"\O-E) |0 O ... 0 -10...0
o 0 ... 0 0 -1...0

0 0 0 0 O -1

Mepexoas ot maTpuubl D’ k maTpuue D”, mbl caenanu n nepectaHoBok
ctonbuos. Mpumenss 4-e CBONCTBO onpeaennTeneil n NPUHLMN PaBHOMpPABUS
CTPOK u cTonbuos, MMeem

|D"| = (=1)"-[D|. (8)
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Onpegenutens npousseaequs matpuy (4)

Matpuua D sensercs nonypacnasuielics maTpuueid C anaroHanbHbIMK
6nokamu C n —E. MNpeanoxenusi 8.10 n 8.11 nokasbiBaoT, 4TO

[D"| =|C|-(=1)". YmHoxas obe 4acTu aToro paseHcTtea Ha (—1)", umeem
(=1)"-|D"| = (=1)*"-|C| = [C|, ..

€l =(-1)"-|D"]. (9)

Ob6bepmnHss CKa3aHHOE BblLE, NMEEM:

ICl=(-1)"-1D"| s cuny (9)
— (-1 D] s cuny (8)
=|D|
= |D| B cuny (7)
=|A|-|B|. B cuny (6)
Teopema pokasaHa. O
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Onpegenutens Bangepmonga (1)

8.4. Onpegenutens Bangepmonga

Bo mMHOrux npnnoxeHusix, kak B anredpe, Tak u B gpyrux obnacrsix
MaTEMATUKN, BO3HNKAET CAEAYIOWMNIA ONpeaennTenb:

—1
1x x2 ... x;
2 n—1
1 x x5 X
_ ce X
V(xi,X2,..., %) =
1 x, x2 x1—t

OHn HasbiBaetcs onpegenntenem BaHgepmoHaa.

[Mpeanoxerue 8.12

lycte n > 1, a F — npoussonbHoe none. [ns nobbix x1,%z,...,xn € F
BbITOJIHEHO PaBEHCTBO

V(x1,X2,...,Xn) = H (xj — xi).

1<i<j<n
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Onpegenutens Bangepmonga (2)

[okasatenbctso bygem Bectn nHaykuuein no n. MuHumanbHO BO3MOXKHOE
3Ha4eHune n paBHO 2.

basza nHAgyKkyum o4eBUAHA:

1X1
1X2

= X2 — X1.

V(Xl,Xz) = ‘

Lar nugykyun. Mycts n > 2. U3 kaxgoro cTonbua onpegennTens
V(x1,X2,...,Xn), KPOME NEPBOrO, BbINTEM NPEALIAYLWMNI, YMHOXKEHHbIN HA X1 .
WNcnonb3ysi 7-e ceolicTBO onpegenuteneli u NpuHUNN paBHOMPaBUs CTPOK 1
cTonbuoB, Nony4um:

1 x1 X12 Xn
V(xi,x2,...,%n) = LG ... X =
1 0 0 0
_ 1 % —x1 x2(x2 — x1) Xy (X2 — x1)
1 xp — x1 Xa(Xn — x1) X,’]_Z(X,, — x1)
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Onpegenutens Bangepmonga (3)

Mony4eHHblA onpefenuTens pasfoXnM MO NepBOli CTPOKE, NOC/E Yero
BbIHECEM W3 NMEPBON CTPOKM X2 — X1, U3 BTOPOWA X3 — X1, ..., U3 nocnegHei
Xn — x1. Wlcnonb3ysi 1-e cBoiicTBO onpefenuTeneid u NpuHLMN paBHONPaBUs
CTPOK 1 CTONBOLOB, Noay4nMm:

1 0 0 0
V(xt, %, . 5m) = 1 x—x1 xe(x2 —x1) ... X2"72(X2 — x1)
1 % — x1 Xo(Xn — x1) ... x,',’_z(xn—xl)
x2 — x1 x2(x2 — x1) in (2 — x1)
Xn — X1 Xn(Xn — x1) X072 (X — x1)
1 x . Xé’_z
=0e—x)0a—x1)(Xn—x1) |eeeei =
1 x, X,',’_2
=0 —x)(x3—x1) - (xa—x1) - V(x2,...,xn)
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Onpegenutens Bangepmonga (4)

Vicnonb3sys npegnonoxeHne nHaykuum, nmeem:
V(xi, %2, ..., %n) = (2 —x1)(03 — x1) - (xn — x1) - V(x2,..., %) =

= (e —x)(xs —x1) - (0 — x1) - H (x5 —xi) =
T &6—x)

1<i<j<n

MpeanoxeHne fokasaHo. |

/13 foka3saHHOro yTBEpXAEHUS! BbITEKAET Cneaytownii akr.

Cnegcteue 8.4

V(x1,X2,...,Xn) # 0 Torga u TobKO TOrAa, KOrAa HYUCAA X1, X2, - - -, Xn
MOMNapHoO PassinyHel. O

NmeHHO 370 cBOliCTBO Onpeasenutenst BangepmoHnaa Hauwe BCero mcnonb3yercs
B NpunoxeHusix. B Hawem kypce oHo Byner npuMeHeHO npu M3y4eHnn
MHOFO4/IEHOB.
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