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Omnpenenenue 1. Onpenenutenem n—ro nopsnka d, coorBercTByromumM marpuie (1),
Ha3bIBaeTCs anreOpamdeckas cymma n! UIEHOB, COCTaBIEHHas CIEAYIOMMM 00pa3oMm:
YJICHAMH CITY)KaT BCEBO3MOXKHBIC POU3BEICHHS 71 SJIEMEHTOB MATPHUIIBI, B3SATHIX 110 OTHOMY B
KOKIOW CTPOKE M B Ka)XJIOM CTOJOIIE, MpHYEeM WiieH Oepercss CO 3HAKOM IUTIOC, €CIU €ro
WHJ/ICKCHI COCTaBJISIOT YETHYIO MOJCTAHOBKY, U CO 3HAaKOM MHHYC — B MPOTHBOIIOJIOKHOM
ciydae.

JIy1st 3amucy ONpeNieNnuTeNs n—To0 MopsaKa d, cooTBeTcTByromero marpuie (1), Oymem
yIoTpeOasSTh CHMBOI
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Onpeaenurens n—To MOPSIKa MOKHO 3aIUCaTh B BUJIC:
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rae a,f5, ..., @ — Hekas nepectaHoBKa umcen 1,2, ... , n; mepel cllaraeMbIMU CTABUTCS 3HAK
"+"  ecnmu B ATOM MEpPECTAHOBKE YMCIIO MHBEPCUM YEeTHOE, W "—", €ClIu 4uCI0 HHBEPCHUM
HEYETHOE.

3ameuanue 1. Ilonstre onpeaenuress BBOAUTCSA TOIBKO 7Sl KBaIPATHBIX MaTPHLL.

Omnpenenenune 2. Tpancnonuposanuem  matpuubl (1)  Ha3piBaeTcss  Takoe
npeoOpa3oBaHre ATOW MaTPHILIbI, IPU KOTOPOM €€ CTPOKH CTAHOBATCS CTOJIOIAMH C TEM e
caMbIM HOMEPOM, T.€. nepexos oT Matpusl (1) k maTpuue
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MoskHO cKa3aTbh, YTO TPAHCIIOHMPOBAHUE €CTh MOBOPOT MaTpHIlbl (1) OKOJIO TIIaBHOM
AruaroHaliv. COOTBETCTBEHHO TOBOPAT, UTO OIPCACTIUTCIIb
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MOJTY4YeH TPAHCIIOHUPOBAHUEM onpeaenuTes (2).
Ceoiicmea onpedenrumeneil

1°. Onpeodenumens ne mensemcs npu mpaHCnoOHUPOBAHUU.
JoxazarenbcTBo. B camoM fiene, BCSAKHI UiieH onpeaeauTess (2) uMeeT BU
A19a2g. . .Ano, Q)

IJI€ BTOPBIE MHIEKCHI COCTABIISIIOT HEKOTOPYIO MEPECTAaHOBKY M3 CUMBOJIOB 1,2, ..., n. OgHako
BCE MHOXHUTEIM IpousBeneHus (5) u B ompenenutene (4) ocraloTcsi B pa3HbIX CTPOKax M
pasHbIX cToyibnax, T.e. (5) CIOYKUT WIEHOM M JJis TPAHCIIOHUPOBAHHOTO OINPEACIIUTEINS.
Bepno u obpaTtHoe, u mo3tomy onpeaenutenu (2) u (4) cocTosT U3 OJAHUX U TeX )K€ YICHOB.
3Hak wieHa (5) B onpeaenurene (2) onpenensieTcss 4eTHOCThIO MOJACTAHOBKH

1 2 ... n
, (6)

a B .. w

B onpezenurene (4) nepBble MHIACKCH 3JIEMEHTOB YKa3bIBAIOT HA HOMEp CTOJOLa, BTOPHIE - Ha
HOMEP CTPOKHU, MOITOMY ujieHY (5) B onpenenutene (4) COOTBETCTBYET MOJCTAaHOBKA
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[ToncranoBku (6) u (7) - B o011eM citydae pa3inudHbIe, HO UMEIOT, OUYE€BUIHO, OJTHY U TY
K€ YETHOCTD, a IIOATOMY WieH (5) UMeeT B 000X ONMPEACTUTENAX OJUH U TOT JKe 3HaK. Takum
obpazom, onpenenutenu (2) u (4) sIBIASIOTCS CYMMaMH OJJMHAKOBBIX WICHOB, B3STHIX C
OJIMHAKOBBIMU 3HAKAMHU, T. €. PAaBHBIMH JIPYT JIPYTY.

3ameuanue 2. V3 cBoicTBa 1° BBITEKAaET, YTO BCAKOE YTBEPXKICHHE O CTPOKAX
OTpeeNIUTeNsl CHPaBEUIMBO U ISl €ro CTOJOLIOB U OOpaTHO, T. €. UTO @ onpedeinumene
CMPOKU U cMoa0Ybl PAGHONPABHYI.

2°. Ecau 0o0Ha u3 cmpox onpedenumesisi COCMOUm u3 Hyfiet, mo onpeoeiumeb paeeH
HYTIIO.

HokazarenbcTBO. Jl€MCTBUTENBHO, MYCTh BCE AJIEMEHTHI I- CTPOKH ONpEACTUTENS
SBIISIOTCS HYISIMHU. B KaKABIA WieH OINpeaenuTeNs MOHKEH BOUTH MHOXHUTEIEM OJIUH
AIIEMEHT U3 i-il CTPOKH, MO3TOMY B HaIllEM CIy4ae BCE YICHbI ONPEAETUTENS PaBHbI HYJIIO.

3°. Ecau 00un onpedenumens NOIYYeH U3 0PY2020 Nepecmano8Kol 08yX CmMpoK, mo 6ce
YjeHbl Nepeo2o onpedenumens 6YOYm UieHamMu U 80 6MOPOM, HO C OOPAMHBIM 3HAKOM, M. e.
om nepecmaHosKu 08yX CMpoK Onpedeumens JUldb MeHsem c8oll 3HAK.

Joka3zarenbcTtBo. B camoM perne, mycTe B onpeznenutene (2) nepecraBistorcs i-1 U j-s
CTPOKH, i%], @ BCE OCTAJIbHBIE CTPOKHU OCTAIOTCS Ha MeCTE. MbI MOJYYUM ONPEACTUTED
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€CTh WIeH ompenenutens (2), TO BCe €ro MHOXUTENW W B ompeaenuterne (8) ocraroTcs,
OUYEBUJIHO, B Pa3HBIX CTPOKaX M Pa3HbIX cTosbmax. Takum oOpasom, onpeaenutenu (2) u (8)
COCTOAT W3 OJHUX M TexX ke uwieHoB. Ymeny (9) B ompenenutene (2) COOTBETCTBYET
MOJICTAHOBKA
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TaK KakK, HaIlPUMEp, DJIEMEHT a; CTOMT TEIEphb B j-H CTPOKE, HO OCTACTCA B CTapoM H-M
cronbue. [Toxcranoska (11) monyyaercst u3 moacraHoBku (10) myTem 0HOM TPAHCTIO3HUIIMH B
BEPXHEHN CTPOKE, T.€. UMEET MPOTUBOMOJIOKHYIO YeTHOCTh. OTCIOZa CIIEAYET, YTO BCE YJICHBI
onpeaenuTens (2) BXOIAT B onpeaenuTess (8) ¢ oOpaTHRIMU 3HaKaMHU, T.€. onpenenutenu (2)
1 (8) oTIMUaroTCs IPYT OT IPyTa JIUIIH 3HAKOM.

4°. Onpeodenumens, cooepicawuii 08e 0OUHAKOBbIE CMPOKU, PABEH HYTIO.

JlokazatenbctBo. B camoMm [nene, mycTh ONpenenwWTeNh paBeH YHCIy d U IYCTh
COOTBETCTBEHHBIE JJIEMEHTHI €ro i-d M j-i cTpok (i%j) paBHBl Mexay coboi. Ilocne
MEePECTAaHOBKU 3TUX JIBYX CTPOK OIpEeAeTUTeNlb CTAHET pPaBEH, BBHJY CBOWMCTBA 3°, yuciy -
d. Tak Kak, OJIHaKO, MEPECTABISAIOTCS OJUHAKOBBIC CTPOKH, TO OMPEACITUTENb HA CAMOM JIeTie
HE MEHseTCH, T. €. d=-d, oTkyna d=0.

5°. Ecau 6ce snemenmsl HEKOMOPOU CIMPOKU ONpedeumens YMHONCUMb HA HEKOMOopoe
yucno A, mo cam onpedenument YMHOMCUMCS HA A.

JlokazarenbctBo. IlycTh Ha A YMHOXEHBI BCE 3JEMEHTHI i-i CTpOKH. Kakaelii uieH
ONpEACINTENST COAEPKUT POBHO OJUH DIIEMEHT I-U CTPOKH, IO3TOMY BCSKUN UJIEH
IpUOOPETaET MHOXKHTEINB A, T. €. CaM ONPEeITUTENb YMHOXKaeTcst Ha A.

6°. Onpedenumens, codepicawjutl 08e NPONOPYUOHATbHBLE CMPOKU, PABEH HYIIO.

JlokazarenbcTBO. B camom fene, IyCTb DJIEMEHTHl j-U CTPOKM OIPEAESIUTENIS
OTJIMYAIOTCSI OT COOTBETCTBYIOLUX 3JIEMEHTOB - CTPOKH (iZ]) OTHUM M TEM KE MHOXKHUTEIEM
A. BeIHOCSI 3TOT OOIIUI MHOXKHTEIb A U3 j-i CTPOKH 3a 3HAK ONMPEACIUTENS], MBI TOIYIHM
OTIPENICTTUTENH C IByMs OJMHAKOBBIMU CTPOKAMH, PAaBHBIM HYITIO TIO CBOMCTBY 4°.



7°. Ecau 6éce snemenmul i-ii CmMpoxu onpeoeiumelisi N-20 NOPsOKA NpeoCmasieHuvl 8 uoe

CYyMMbL O8YX CIACAEMBIX:
a,-ijjJrcj, j:], v, N,

mo onpeodenumenb pasen cymme 08yX onpeoeiumeneti, y KOMOPbIX ce CMPOKU, Kpome i-i,
makue dice, Kak U 8 3a0aHHOM onpedenumere, d i-s CMpoKa 8 0OHOM U3 CIA2AeMbIX COCIOUm
U3 21eMeHmos bj, 6 Opy2om - u3 s1eMeHmos c;.

JokazarenbcTBO. JIeMCTBUTENBHO, BCSKUH WIEH 3aJaHHOTO OIPEACTUTENs MOMXHO
NPEJCTaBUTh B BUJIC:

A1a2p. .. Aig... Anw=01aA28. . .(byitcy). . .ano=a10a2p...by. . .Apotaiatop. . .cy. . .Ane.

CoOupast BMecTe MEpBBIE CIaracéMble 3TUX CYMM (C TE€MH K€ 3HAKaMH, KaKUE UMEIH
COOTBETCTBYIOILIME YJIEHBI B 3aJ@HHOM ONpEAEIHUTENE), Mbl IOJIy4YUM, OYEBHUJHO,
OIIPENIEIUTEND N-TO MOPSAIKA, OTIMYAIOIMIMNCSA OT 3aJaHHOTO ONpPEAEIUTENs JIUIIb TEM, YTO B
i-ii CTPOKE BMECTO JJIEMEHTOB @j; CTOAT 31eMEHTHl b;. COOTBETCTBEHHO BTOpBIE CIaraeMble
COCTaBJIAIOT OLPE/IENIUTEND, B j-i CTPOKE KOTOPOI'O CTOAT 3JIEMEHTHI ¢;. Takum o6pazom,
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Onpenenenue 3. byneM roBOpUTh, UTO i-f CTPOKA ONPEIAEIMUTENS €CTh JUHEUHAA
KOMOUHAYUs €ro OCTAIBHBIX CTPOK, €CJIM JUIsl BCAKOW CTPOKH ¢ HOMEepoM j, j=1, ... ,i-1, i+1,
. , N, MOXHO YKa3aTb TaKO€ YUCIO Aj, 4T0, yMHOXKasl j-I0 CTPOKY Ha A;, a 3aTeM CKJIaJbIBas
BCE CTPOKHU, KpoMe i-i ( IpUYEeM CI0KEHUE CTPOK CIIETYET MOHUMATh TaK, UTO CKJIAbIBAIOTCS
AJIIEMEHTHI BCEX ATHUX CTPOK B KaXKIAOM CTOJOIE OTIENBbHO), MBI MOJYyYUM i-I0 CTPOKY.
Hekortopsie u3 k03 PUINUEHTOB A; MOTYT OBITh PaBHBIMH HYINIO, T.€. i- CTpOKa OyaeT Ha
caMoM JieJie JIMHEWHOW KOMOWHAIMEH He BCEX, a JIMIIb HEKOTOPBIX M3 OCTABIIMXCS CTPOK. B
YaCTHOCTH, €CJIU JIUIIb OAUH U3 KOI(P(UINECHTOB A; OTINYEH OT HyIs, MBI IIOTy4YaeM CIIydait
MIPONOPLUMOHAIBHOCTH JBYX CTpOK. HakoHen, ecim cTpoka COCTOMT LENMKOM W3 HYJEH, TO
OHa Bcerza OyneT TMHeHHOH KOMOWHAIMEH OCTalbHBIX CTPOK, - CIIydaid, Korjaa Bce A; paBHBI
HYIIIO.

8°. Ecnu oona uz cmpok onpeoenumeins eCmov TUHEUHAST KOMOUHAYUSL €20 OpY2ux CMpOK,
Mo onpeoenument pagex Hyio.

HoxazarenbctBo. IlycTh, Hampumep, i-1 CTpoka OyaeT JMHEHHON KOMOWHAIuen s
JIpYrux CTPoK, 1<s<n-1. Beskuit sJeMeHT - CTpOKH OYyJEeT TOT/la CYMMOMW S CllaraeMbIx, a
MO3TOMY, MPUMEHSS CBOMCTBO 7°, MBI MPEACTaBUM HAIl ONPEACTUTENIb B BHUAEC CYyMMBI
onpeeNnuTeNne, B KaXxJA0M K3 KOTOPBIX i-f CTpoKa OyneT MpomoplHoHaibHa OJHOW W3
Ipyrux cTpok. [lo cBOMCTBY 6° Bce 3TH ompenenuTenu OyayT paBHBI HYJIIO;, PaBEH HYIIIO,
CJIeI0BATENIbHO, U 33JJaHHBII OMPEIEIUTEb.

9°. Onpedenumenv He MeHsemcs, eciu K IJIeMeHmamM OOHOU U3 e20 CMpoK
nPpUOABIAIOMCI COOMBEMCIEEHHbIE dNIeMeHMbl OPY20U CIMPOKU, YMHOMCEHHbIE HA OOHO U MO
Jrce yuco.

JoxkazarenbctBo. [lycTh, B caMoM Jiene, K i-if CTpoKe orpenenuTens d npudasisercs j-s
CTpOKa, [#j, YMHOXXECHHAsl Ha YHCIO A, T.c. B HOBOM ONPEICIUTE]C BCAKUU SJICMEHT i-U
CTPOKM uMeeT BT ditAa;, s=1, 2, ... , n. Torma, Ha OCHOBaHMH CcBoOiicTBa 7°, 3TOT



OTIpeNIeIUTENb PABEH CyMME JBYX OMNpEIeNUTeNei, 3 KOTOPhIX NEpBbIi eCTh d, a BTOPOU
COJICPKUT JBE NMPOMOPIMOHATbHBIE CTPOKU M MIOATOMY PaBEH HYJIIO.

3ameuanue 3. OnpenenuTenb HE MEHAETCS W IPU BBIUUTAHUU M3 OJHOM €ro CTPOKHU
JIPyrOl CTPOKH, YMHOKEHHOH Ha HEKOTOpoe 4ucio. Onpenenuresb HE MEHSAETCS, €Cld K
OJTHOW U3 €ro CTPOK NpubdaBisieTcs ar00as TMHEHHass KOMOMHAIUS IPYTUX CTPOK.

Omnpenenenue 4. Ilycte man ompenenutenb d mopsnka n. bepem menoe 4yucio k,
yAOBIIETBOPSItOIIEe yCiaoButo 1<k<n-1, u B onpenenutene d BIOEpEM MPOU3BOIBHBIE A CTPOK
U k cTonOuOB. DIEMEHTHI, CTOSIINE HA MEPECEUeHUHN ATUX CTPOK U CTOJOLIOB, COCTABIISIOT
MaTpuny nopsaka k. OnpenenuTeslb 3TOW MaTpHIbl HA3bIBACTCS MuHopom k-20 nopsoka
ornpenenurens d.

Omnpenesienue S. [Tycts B onpeaenurene d n-ro nmopsiaka B3at MuHop |M| k-ro mopsiaka.
Ecnu MBI BEIYEpKHEM T€ CTPOKU U CTOJOIBI, HA MEPECEYCHUN KOTOPBIX CTOUT STOT MHHOP, TO
octaetcst MUHOD |M'| (n-k)-ro mopsiika, KOTOPBIM HA3bIBAETCS QONOJHUMENbHbIM MUHOPOM JTS
MUHOpa |M|.

Omnpenenenue 6. Anreeopauueckum OonoineHuem MHHOpaA |M| Ha3bIBaeTCs €ro
JIOTIOJTHUTEBHBIN MUHOP |[M'|, B3SATBIA CO 3HAKOM IUIIOC WJIM MHUHYC B 3aBUCUMOCTH OT TOTO,
YeTHA WJIK HeYeTHa CyMMa HOMEPOB BCEX CTPOK U CTOJIOIOB, B KOTOPBIX PACIIONI0KEH MUHOP

|M| wnu, wHBIMH clioBamH, 4uciao (-1)™

M'|, tne s, - CyMMa HOMEpPOB BCEX CTPOK M

CTOJIOIIOB, B KOTOPBIX PacIonoKeH MUHOD |M)|.
Teopema 1. Ilpoussedenue nob6ozo munopa |M| k-co nopsoka na eeo ancebpauueckoe
oononnenue 8 onpedenumene d A67sEMCs AN2eOPAUECKOU CYMMOU, Clazaemvle KOMopou,

noxyuarowuecs om YMHONCeHUs yienos munopa |[M| na e3amvlie co 3nakom (-1)™ unemnvi
odononHumenvHoz2o munopa |M'|, 6yoym nexomopwvimu unenamu onpederumens d, npuvem ux
3HAKU 6 dMOU CyMMe CO8Nadarm ¢ memu 3HAKAMU, C KAKUMU OHU BX00AM 6 COCmas
onpeoenumes.

Jloka3atenbcTBO. J[0oKa3aTenbCTBO ATOW TEOPEeMbl HAUHEM CO CIIydasi, KOria MUHOp |M]
PacrojIokKeH B JIEBOM BEPXHEM YIIIy OIpeIeIUTeNs:

Cl“ Cllk al,kﬂ Clln
M
Cl},(1 Clkk ak,m Clkn
d= ,
ak+1,1 Ut ak +1,k ak +,k +l U ak +,n
Clnl ank an,k+l Cl’m

T. €. B CTpOKax ¢ HoMepamu 1,2, ...,k ¥ B cTONOmAaX ¢ TaKUMHU K€ HOMEpaMH. Toraa MUHOP
|M'| Oyner 3aHMMaTh NpaBblii HYXKHUK yron onpeaenutens. Yucio s, B 9ToM ciaydae Oyzer

YCTHBIM:
s, =142+ Ak 12+ A=2(142+. k),

MO3TOMY alredpanyecKuM JIOTOJIHEHUEM JUis |M| city>kuT cam MUHOD [M').
bepem npou3BOJIbHBIN YIECH
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MuHOpa |M|; ero 3Hak B |M| Oyaet (-l)l, eciu [ eCTh YHMCII0 MHBEPCHH B TIOJICTAHOBKE
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MUHOpa |M'| UMeeT B 3TOM MHUHOPE 3HAK (-l)l , T1e /' ecTh YMCII0 MHBEPCUH B MOJCTAHOBKE

k+1 k+2 ... n
ﬁkﬂ ﬁk+2 ﬁn

[Tepemuoskast unensl (12) u (14), MbI TOTy4UM TPOU3BEICHUE 71 DIIEMEHTOB

a_a, ...a_da a a (15)

la, "2a, ka, kLB, T k+2,8,,, """ T nB,

pacroJIOKEHHBIX B Pa3HBIX CTPOKaX M pa3HbIX CTONOLAX OMNpENeNUuTeNs; OHO OyaerT,
CJIeZIOBATENIbHO, YWICHOM ompenenurtens d. 3Hak wieHa (15) B npoussenenuu [M||M'| Gyzner
npousBeeHreM 3HakoB wieHoB (12) u (14), T.e. (-l)l(-l)l'=(-1)+l’. Takol >xe 3HAK MMEET,
onHako, 4ieH (15) u B onpenenurene d. JledcTBUTENHHO, HIKHSSI CTPOKA MOJACTaHOBKU

1 2 ... k k+1 k+2 ... n
a a, .. a B, B. - B,

2

COCTaBIICHHOW M3 MHJIEKCOB ATOT0 WICHA, COJAEPKUT JIMIIb [+ /' *HBEpCHid, TaK KaK HUKaKoe O
HU C OJTHUM [3 HE MOXKET COCTaBUTh MHBEPCHIO: BCe O HE OoJIbIie &, BCe [3 HEe MeHbIIe k+1.

OTUM J0Ka3aH paccMaTpUBaeMblii HaMHM YacTHBIM ciaydail TteopeMmbl. Ilepexomum k
PaccMOTPEHHIO OOIIETOo CcayYas, T.e. IPEANOI0KUM, YTO MUHOP |M| pacrosio’keH B CTPOKax ¢
HOMEPAMH i}, iy,..., Iy ¥ B CTOJIOIIAX C HOMEPAMH j;, J2,..jk, IPUIEM

11<0<...<ip J12<. <

[lepecTaBnsis CTPOKM W CTOJIOIBI OMPESTUTEINS, TEPEeIBUHEM MUHODP |M| B neBbId
BEPXHHUU YroJ, MPUYEM TaK, YTOOBI JOMOJHUTEIBHBIH MUHOpP HE HM3MeHmICs. J[ms 3Toro
MepecTaBuM i;-10 CTpoKy ¢ (i;-1)-# cTpokoit, 3aTem ¢ (i;-2)-it U T. A., TIOKa i;-51 CTPOKa HE
3aliMeT MECTO MEPBOIl CTPOKH, MPH ITOM CTPOKHU OyaeM nepectaBisiTh i;-1 pas. bynem 3atem
MOCJIEI0BATENbHO MEPECTABIATh [2-10 CTPOKY CO CTPOKAMHU, PACIIONIOKEHHbIE HaJl HEI0, MOKa
OHA HE pACIOJIOKUTCS HEMOCPEICTBEHHO IOJ i;-i CTPOKOM, T. €. Ha MECTe, KOTOpPOE 10
Hayaja Bcex MpeoOpa3oBaHWil 3aHUMana BTOpas CTPOKa, IpPU O3TOM CTPOKU Oynaem
nepecTaBisaTh (ir-2) pa3a. AHAIOTMYHBIM 00pa3oM i3-F0 CTPOKY MBI NIEPEIBUHEM Ha MECTO



TpeTheil CTPOKH U T. 1., TOKA i-s1 CTPOKA HE OKa)KeTCs Ha MecTe k-il cTpoku. Beero mpu 3Tom
Oyzem coBepIiaTh

(- H(-2) . (k)= +irt. . .+ i)-(1+2+..+k)

TPaAHCHO3ULINI CTPOK.

Munop |M| pacniofio’keH yke B IIEPBBIX CTPOKAaX HOBOTO OIpeaenuTens. bynem tenepn
MOCJIE0BATENbHO  IEPECTABIATh  CTOJOLBI  OMpeNeiuTeNs: n-i  Cco BCEMH €My
MPEAIECTBYIOIUMH, TTOKa OH HE 3aliMET MepBOro MecCTa, 3aTeM n-1-i, Moka OH He 3ailMeT
BTOPOT'O MeCTa, U T. 1. Bcero cTonbirel OyayT nepecTaBieHBI

Grijot.. . j)-(1+2+...+k)
pas.

[Tocrme Bcex 3THX mpeoOpa3oBaHUl MBI MPUXOAWM K HOBOMY OIpeneiuTento d ', B
KOTOPOM MHHOp |M| 3aHMMaeT JieBbId BEpXHUW yroi. Tak Kak Mbl MEPECTABISIN JIHUIIIb
COCEJHHE CTPOKM WJIM CTONOLBI, TO B3aWMHOE pAacIOJIOKEHHE CTPOK M  CTOJOLOB,
cojepxammx B ompenenutene d MuHOp |M'|, ocraercs 0e3 H3MEHEHHs, a TOTOMY
JIOTIOJTHUTENBHBIM K MUHOPY |M| B ompeaenurene d ' ocraercst MuHop |M'|, 3aHMMAIOLIHA,
OJIHAKO, YK€ TIpaBblii HIKHMKA yron. Kak moka3zano Beimie, mpousBeneHue |[M||M'| sBisercs
CyMMOH HEKOTOPOTO KOJMYECTBA YJICHOB OIMpeaenuTelNs d ', B3ATHIX C TEMHU ke 3HAKAMU, C
KaKUMU OHU BXOIAT B d . OJTHAKO OoIpenenuTens d ' mojyuyeH U3 onpeaenuTens d myTemMm

[+ ixt..+ i)-(1 2+ ARGt ot A+ j)-(142+. 0= s, -2(142+..+k)

TPAHCIO3UIIUNA CTPOK M CcTONOIOB. Kak MBI 3HAeM M3 CBOWCTB ONpEACTUTENCH, YJICHBI
omnpenenuTeNs d' OTINYAIOTCS OT COOTBETCTBEHHBIX UJICHOB OMPEACTUTENS d JUIIh 3HAKOM (-

1)™ (uerHoe umcno 2(1+2+...+k) He Oymer BauMATh Ha 3HaK). OTCIOma CIEAyET, YTO

npomssezerue (-1)™ |M||M'| cocTOUT U3 HEKOTOPOrO KOJIMYECTBA WICHOB OMpPEACTUTENS d,
B3SITHIX C TAKMMHU K€ 3HAKaMH, KAKM€ OHU UMEIOT B 3TOM OIPEJIEeIUTEE.

Teopema 2 (o pasnoxenun ompenenurens). Omnpenenurens d paBeH CcymMMme
IIPOM3BEACHUHN BCEX 3JIEMEHTOB ITPOU3BOJIBHOM CTPOKH Ha MX ajre0Opandeckue AONOJTHEHHUS:

d=apAntapndn=t.. Taipdin

Jloxa3arenbcTBo. BBeném cnemyronie 0003HauSHUS: €CIU ajj - JEMEHT OIPEeAeIUTENs
d, To uepe3 |M;| 0003HaUUM NOMOIHUTENBHBI MUHOP TOTO 3JIEMEHTA, T. €. MUHOD (n-1)-ro
MOPSIIKA, TIOMYYAFOIIUICS MTOCIIE BRIYEPKUBAHUS U3 OTPEACTUTENS i-i CTPOKH U j-TO CTOJIOIA.

Hanee, uepe3 A;; 0003Ha4UM anredpandeckoe JOIOIHEHUE dIIEMEHTA ajj, T. €.
_ 1Nt
A=(-1)"" M.

Kak nokaszano B TeopeMe 1, npousBencHuE a;;A;; ABIAETCA CyMMON HECKONBKHX YJICHOB
onpenenurens d, BXOIAIMUX B 3TY CYMMY C TEMH K€ 3HaKaMH, C KAKUMHU OHHM BXOJAT B COCTaB
onpezaenutens. JIErko NoACYUTAaTh YUCIO 3TUX WIEHOB: OHO PAaBHO YKCIIY WIEHOB B MUHOpE
M;;, 1.e. paBHO (n-1)!.

BeiOupaem Tenepp 00yl i-10 CTPOKY omnpeaenutens d u OepeM INpousBereHHUE
Ka)/I0T'0 3JIEMEHTA 9TON CTPOKH Ha ero ajre0pandyeckoe J0MOIHEHUE:



aiAii, apAi,...ainAin. (16)

Huxkakoii unen ompenenutens d HE MOXET BOWTH B COCTaB JIBYX Pa3HBIX U3 UYUCIA
npousBeneHuid (16): Bce deHbl ONpeaeauTeNs, BXOAAIINEe B IPOU3BEICHUE a;1A;1, COIEpKaT
U3 i~ CTPOKHU 3JEMEHT ;] ¥ MOATOMY OTJIMYAIOTCS OT YJICHOB, BXOISAIIMX B MPOU3BEACHUE
aizAn, T. €. COIEpKAUUX U3 i-i CTPOKHU AJIEMEHT d; U T. 1.

C napyroil cTOpoHBI, 0OIIEe YHUCIO YWICHOB OIpeneiuTeNs d, BXOISIIUX BO BCE
npousBeneHus (16) ecTs:

(n-1)!n=n!

T. €. 9TUM HCUEPITBIBAIOTCS BOOOIIE BCE WICHBI OMPEIeITUTENS d.

Teopema 3 (Jlammnaca). Ilycms 6 onpedenumene d nopsoxka n npou3eoibHo 8vloparvl k
cmpok (unu k cmonoyos), 1sksn-1. Toeoa cymma npouseedenuil 6cex MUHOpos k-20 nopsoxa,
cooepacawmuxcs 8 BblOPAHHBIX CMPOKAX, HA UX aneebpauyeckue OONOJIHEHUs. PAGHA
onpedenrumenio d.

HoxazatenbctBo. [IponsBenenue 1o060ro MUHOpPA A-T0 TIopsiiKa |M|, pacronoKeHHOTO B
BBIOpPAHHBIX CTPOKAX, Ha €ro ajaredpandeckoe JOMOJIHEHHE COCTOMT U3 k!(n-k)! uneHoB, Tak
KaKk MHUHOpP k-TO mopsiika |M| coctout u3 k! 4iieHOB, a ero ajredpanmdeckoe JOMOTHEHHE,
OTIIMYAsICh, BO3MOKHO, JIMIIb 3HAKOM OT MHHOpa Mopsiaka n-k, coaepkut (n-k)! unenos. C
JPYroil CTOPOHBI, YHCIO MHHOPOB A-TO TIOPSIIKA, COJCPIKAIIMXCS B BHIOPAHHBIX HaMH
CTPOKAaXx, pPaBHO YUCITY

n!
k\(n-k)!

YMuoxuB kl(n-k)! nHa MBI TIOJIy9aeM, UYTO CyMMa IPOM3BEICHUN BCEX

n!
k\n-k)’
MHUHOPOB A-T0 MOpsiKa U3 BEIOPAHHBIX CTPOK HA UX ajlredpanyeckoe JOMOIHEHHE COCTOUT U3
n! cnaraemplx. TakoBO ke, OJHAKO, W OOIIee YMUCIO WICHOB ompeaenurens d. Teneph
OCTaeTCs I0Ka3aTh, YTO BCSIKUU YICH OMpENeNUTeNs d BXOAUT XOTs Obl OMH pa3 (a Torma u
TOYHO OJMH pa3) B paccMaTpUBAEMyl0 CyMMYy TPOU3BEIEHUN MHUHOPOB Ha HX
anreOpanvdecKue T0MOTHEHUS.

ITycTh

A1a028. . .Anes (17)

HpOHSBOJ’IBHBIfI YJICH OIMpCACINTEIIA d. Bo3bMeMm OTACJIBHO IMMPOU3BCACHUC TEX 3JICMCHTOB U3

3TOTO WIEHA, KOTOPBIE IPUHAAJIEKAT K BHIOPAHHBIM HAMHU CTPOKAM C HOMEPAMH iy, i, ..., if.
D10 OyneT mpous3BeeHNE

a_a _ ..a ., (18)

k MHOXWTENEH CTOSIMX B k pa3IWYHBIX CTOJOIAX, a MMEHHO, B CTOJIOIIaX C HOMEpamMu
a.a,,..a,. OTH HOMEpa CTOJIOLIOB BIIOJIHE ONPEAENISIOTCS, CIEJOBATEIbHO, 3aJaHUEM

ynena (17). Eciu mb1 0603HaunM yepes |[M| MUHOD k-ro MOpsiIKa, CTOSIIUIN Ha MepecedeHnn
CTOJIOLIOB € 3TUMHU HOMEPaMH @, ,Q, ,...,Q, 1 BBHIOPAHHBIX PaHEE CTPOK C HOMEPAMH iy, iy, ...,
1 2 k

ir, T0 mpousBenenue (18) OymeT ogHMM M3 4YJIEHOB MUHOpa |[M|, a mpou3BeneHUE BCeX



aneMeHTOoB U3 uieHa (17), ne Bomeamux B (18), 4eHOM €ro 10MOJIHUTENIbHOr0 MUHOpa. s
TOT0, YTOOBI MOJTYYUTh B3ATHIM HaMU WIEH ONpEIENIUTENsI C TEM 3HaKOM, KaKoi OH HMEET B
OTpeeNnuTeNe, OCTAeTCsA, 3aMEHHTHh  JIONOJHUTENIBHBIM  MHUHOp  alnreOpanvdeckum
JTOTIOJTHEHUEM.

CnencrBue u3 teopembl Jlaniaca (00 ompenenuTene ¢ HyJISMUA B IIPaBOM BEpXHEM
yray). Ecniu A u B - kBajipaTHbIE MaTPUIIBI, TO




