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Paccmotpum ompenenurens N - ro mopsijika, MHBEPTUPOBAHHBIA 1O OTHOIICHUIO K
eMMHUYHOMY. JIoKakeM, 94TO TaKOH OMpeIeIUTeNh BRIYUCIICTCS 10 popmyre:

A =(n-1)- (-1 €y

Msb1 aymaem, 4YTO IOYTH HaBEpHsIKAa YWTaTedb A3TOro He 3HaeT. OIHAKO, MBI
MpeArnoaraeM, 4To YMTATENb YK€ 3HAKOM C OMpPEACNUTEIIMUA BTOPOTO MOpsIKa U3 Kypca
pEIIeHUs CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHH C JBYMsI HEU3BECTHBIMHU.

Omnpenenutesb N - TO TOPsAAKA MbI OyneM 0003HayaTh 3HaYKOM « A" ». CBEpXy CTOHUT
WHJIEKC, OMPEACISAIONINI MOPSAI0K OMPENETUTENs], T. €. YUCJIO €ro CTpok (JIMbo YHCIIO €ro
CTOJIOIIOB).

A Temepbp HAIOMHUM YHUTATEIIO, YTO TAKOE OMPEACIUTENh W paciudpyeM CIOBO
«MHBEPTUPOBAHHBINY.

Ora 3aMeTKa MOXKET OBITh I YHTATeNsI HEOOJBIIMM JSKCKYpCOM B TEOPHIO
ONpeACIUTENCH.

Wtak, MBI TPEANOIOKUITN, YTO YUTATENIb 3HAKOM C OINPEICIUTENIEM BTOPOTO MOPSIKA:
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Omnpenenurens — 3To anredpanyeckas CTPYKTypa, COCTOSIIIAs U3 N? 3JIeMEHTOB, eCITH
MOPATIOK ompeaenuTens paseH N. T. e. onpenenurens N-ro nopsaka Oynetr UMeTh N CTPOK U N
CTOJIOIIOB:

a;, 4, oy,
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Kaxx b1t onpeenurens ABiIsieTcs HOCUTENEM HEKOTOPOTO YKcia, KOTOPOE Ha3bIBAETCs
3HaueHueM onpenenurens. OnpeaenuTesb BTOPOro NopsiaKa BeIYUCIIETCs o popmye:
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Onpenenurens TPETHEro NOPSAKA BRIYUCISIETCS MO Takol dhopMmyie:
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= Qy;89,853 +8,,8,385, + 8,385,835, —A138,,83; —8;,8,383, —3;,8,,853

[Mokaxem, kak noxy4daercs popmyna (3) npu nomouu GopmyJsl (2).
Besxuii ompenenurens MOXHO pas3sIOKUTh Ha CyMMY OIPEAEIHTENCH MEHBIIETo
nopska. [TokaxeM, Kak 3To JeaeTcsi Ha mpuMepe onpenenutens A°.
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Mgl B3s1M DJIEMEHTBI IIEPBOM CTPOKU @,,, d;,, ;3. [IpUUEM 3HAKU 3TUX DJIEMEHTOB
JOJDKHBI uepeioBathes. [Imroc cTaBUTCS ecnu cyMMa MHIEKCOB i+] — YETHAst U MUHYC — €CIIH
CyMMa MHJIEKCOB HEYETHAs. B3sIB 5eMEeHT @;; Mbl BBIYEPKHYJIH U3 ONpeeutens A cTpoky
M CTONOEL, Ha TEPECEYEHHH KOTOPBIX CTOMT BJEMEHT a,,. BHyrpu ompenenutens A°
OCTaJIUCh DJIEMEHTHI, 00Pa3ylOUIME ONPEJEIUTENb BTOPOTO IOPAAKA, T. €. ONPENEIHUTEIb

a22 a23 a21 a23
. s sneMeHTa @, MOJIy4UM ONpPENeIIUTENb , a JUld JJIeMEHTa a,; -
a‘32 a33 a31 a33
a‘21 a22
OIIpEeEeIUTEND . OTH oOHpefeNnuTeNd Mbl YK€ YMEEM BBIUUCIATH. Bpruncium
a a
31 32

BeIpakeHue (4).
all(a22a33 - azaasz)_ a12(a21a33 - a23a3l)+ a13(a21a32 - a22a31) =
= Qy;89,A33 +8,,8,385, +a,38,,85, —A138,,83; —8,,8,385, —a;,8,,833.

[Moxyunnu popmyay (3).

Pa3noxuth onpenenauTens MOKHO IO 3JI€MEHTaM JI000ro cronadua u Jito0ol CTPOKH.
T. o. 11000i1 onpenenuTens MOKHO HMOCTEIIEHHO CBECTU K CyMME OIPEJEIUTENEN TPEThEro
Nopsika ¥ IOTOM BOCTIOJIb30BaThCs (popmMysioi (3) st ero BEIYUCICHHUS.

IIpumep: BbUUCINTD ONIPEEINUTENb.
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Mpl Bbruucmmiid - onpeaenutens no ¢opmyne (3). Temepb BBIYMCIUM  OINpEAETUTEND,
PAas3JI0KHUB €ro 10 3JIeMEeHTaM BTOPOro CTojlua.

1 2

31 1 2
A=—4. +1.
31

5 3 ) 3‘—1.‘ ‘=—4-(3-3—2-1)+.1.(1-3—2.2)—1.(1.1—2-3)=24

Teneps NO3HAKOMUMCSI C TPEMS CBOMCTBAMM OIPEACIIUTEIEH.
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CsoiicTBo 1.
YToOBl YyMHOXHTH ONpENEIUTENh HAa YUCIO, HAJO0 KaXKIbIH W3 JJIEMEHTOB KaKOro-
HUOY/Ib OJTHOTO CTOJIOIA MM KaKOW-HUOYIb OAHON CTPOKH YMHOXKHUTH Ha 3TO YHCIIO.

CBoiicTBa 2.

JlBa ompenenuTens MOKHO CJIOXHTh, €CIM OHH OTJIMYAIOTCS JPYr OT JIpyra TOJBKO
3JIEMEHTAaMU OJIHOM CTPOKH HJIM OJTHOTO CTOJIONA (pa3yMeeTcs, ONPECIIUTENN TOIHKHbI ObITh
ogHoro mopsaka). [Ipm 3ToM CKIafpIBaOTCS COOTBETCTBYIOIIME 3JEMEHTHI TOJBKO TEX
Pa3IUYHBIX CTPOK (CTOJIOIOB), @ BCE OCTAIbHBIE CTPOKH (CTOJIOIBI) OCTAIOTCS 0€3 U3MEHEHHUS.

CsoiicTBO 3.
Ecin nBa cTon01a uiiy ABe CTPOKU HEKOTOPOTO ONPEISITUTENS TIOMEHITh MECTaMH, TO
3HAK €TI0 UBMCHHUTHLCS HA HpOTHBOHOHO)KHBIﬁ.

[IpennaraeM yuTareno caMoOMy JOKa3aTh 3TU CBOMCTBA ONPEACIUTEICH.
[TponomkuM 3HAKOMCTBO C OINPeNeTUTENIMU.

OneMeHTsl @,;, d,,, , a,, Ha3bIBAIOTCS INIABHOM JUaroHaiplo onpenenutens. Ecau

3JIEMCHTHI TJIaBHOM AuaroHajiv onpeAcaInTCIii BCC pPaBHBL 1, a BCC OCTAJIBHBIC 3JICMCHTHI
OIIpCACIINTCIIA PABHbI O, TO TaKoOH OIIPCACIINTCIIb HA3BIBACTCA CAMHUYHBIM. O‘ICBI/II[HO, 4qTo
S3HAYCHUEC CAUHUYIHOI'O ONPCACIUTCIIA BCCTAa paBHO 1.

TenepL IIOACHHUM, 4YTO O3HA4YacT CJIOBO ((HHBepTHpOBaHHLIﬁ>). Kax YK€ TOBOpHIIN
paHee, TCPMHUH OTOT B3AT U3 00/1aCTH BBIYHCIIMTEIBHON TEXHHUKH. HaBepHo, YUTATCIIO
HU3BCCTHO, 4TO BCSIKU KOMIIBIOTECP pa60TaeT C yucCJjiaMu I[BOH‘IHOﬁ cucTtemsbl cuucienus. T. e.
9TO 4YHCJIa, KOTOPLIC HMMCIOT B CBOHMX paspdaax TOJbKO HYJIM W CAWHUIBI. Onepaum[
HWHBCPTHUPOBAHUS MCHACT B JAHHOM ABOWYHOM YHUCJIC HYJIN HA CIUHHUIIBI U CAUHUIBI HA HYJIH.

Mmu1 AyMacM, 4TO TCICPb YUTATC/IIO CTAJIO ACHO, YTO O3HAYAIOT CJIOBA «OMPCACINTCIIDb,
I/IHBepTI/IpOBaHHHﬁ 110 OTHOIICHHUIO K CAUHUYIHOMY».

IIpumep:
1000 0111
g 0100 ) ) PRRER I
= - CANMHUYHLBIN OIIPCACIIUTCIIb UECTBECPTOTO IIOPAIKA. = -
0010/ & pea P PAE- 4= 1 0 1
000 1 1110

OIIPEAEIUTENb, UHBEPTUPOBAHHBIN 110 OTHOIIECHHUIO K JAHHOMY.
Teneps MpUCTYMUM K J0Ka3aTeIbCTBY Gopmyisl (1).
[Tokaxxem cripaBeyIUBOCTH (hopMyIbl (1) Ha HEKOTOPBIX YACTHBIX CIIydasX.

Ipu N = 1, HaI ONpeieTuTeNb CTAaHOBHTCA urcioM A" = 0, uTo, B JaHHOM cIlydae, He
npoTtuBopeuut popmyie (1) mpu n = 1.

01
[Tpu n=2, uMeeM: A =
10

(h-2)- )" = (2-1)- (- =1,

[Tpu n = 3, nonydaem:

=0-1=-1. Ilo bopmyie (1):
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ITo dpopmyue (1): (3 - 1)- (— 1)3_1 =2.

Kak Bumum, 11 HadaibHBIX 3HaueHuid N dopmyna (1) crpaBemmBa. Ho mbl He
MO>KeM repedpath Bce 3HadeHus N. Kak xe moctymnaror B 3ToM ciaydae?

s mogoOHBIX CilydaeB CYIIECTBYET METOJI JOKa3aTelbCTBA, KOTOPBIM Ha3bIBaeTCs
«METOJIOM MaTEeMaTUYECKON UHIYKITUN.

Jns Tex, KTO HEe 3HAKOM C 3TUM METOJIOM, Mbl PacCKa)keM Ha MpPHUMEpE, B YEM 3/1€Ch
CyThb. /loka3aTenbCTBO MPAaBOMEPHOCTH HMCIOJB30BaHUS 3TOI0 METO/Aa HE BXOJUT B HaIly
3a/1a4y, HO CyTh CAMOT'0 METO/1a TAKOBA.

Ecin HekoTopoe yTBEp)KIEHHE chpaBeiuBo Mid N = 1, To MBI JenaeM
MPEANOIIOKEHUE, YTO 3TO YTBEp)KICHUE crpaBeinBo U it N = K. U yxxe, HCX0s U3 3TOro
MIPEIIOJIOKEHHUS], IIBITAEMCS J10OKa3aTh, YTO HAIlle YTBEPXKACHHUE CIIpaBEAJIMBO U JJIs ciaydas N
= k+1. Ecnu Ham 310 yaaércs, TO 3HAYUT HAIe YTBEP)KACHHUE CIPABEIIMBO VIS JIH0OO0T0O
HaTypaJbHOTO N.

[Tpumep:

. 1+n
JokaxxeM CIpaBeIMBOCTh (HOPMYJIIBI Zk = Tn JUI  BBIYHUCIICHUS CYMMBI

k=1
IEPBBIX N YMCEII HATYPaJIbHOI'O psAaa.

Zk=1+2+3+...+n=1+—nn
= 2

He tpynHo mpoBeputbh, 4To (HOpMysia BBIMOTHICTCS MPH HAYaIbHBIX 3HAYCHHUSX N.
[Mpenmnonoxum, nanHas popMysia cipaBeminBa s N = K. JlokaxeM, 4To OHa CIIpaBeUTUBa U
s N = k+1. [MoncraBum N = k+1 B hopmyiy.

1+(|;+1)'(k+1): (k+2)é(k+1):(k;rl)k+(k+1)::zjk+(k+l),

T. K. MBI IPEIOI0XKIIIH, 9TO popmysia s N = K Bepua. Otcroaa:

kfik (k+1)=1+2 k+(k+1) zk:lk 1+n
+(k+1)=1+2+.. . +k+(k+1)= =——n
= T = 2

T. 0. bopmyna BepHa aJis T000TO HATYpPAIBLHOTO N.

Bepuémcs k Hamen 3agayge.

Utak, Mbl yoeaunuce, B cripaBeAsIuBOCTH GopMyiibl (1) mpu HauadbHBIX 3HAYEHUSIX N.
[Mpeamonoxum, uto Gopmy:a (1) BepHa u st onpenenutens nopsiaka N =K. T. e.

A =(k-1)- (1)«

ITokaxem CHavaJia, 4TO OIIPECACIIUTECIIb Ak+l MOKHO IIPUBECTU K TAKOMY BUAY:
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A =—k-111 1 =—k-A (5)
1711 - 0

UToObl MOHATH, KaK 3TO MOXKHO CJelaTh, PaCCMOTPUM KakKOW-HHOYIb KOHKPETHBIH
OTpEeNIeINTENb, HAIPUMEP, MATOr0 MOpsAKa. Pa3nokuMm 3TOT ONpenenuTeNb MO 3JIEMEHTaM
MIEpPBOrO CTOJOIIA.

01111
1111 1111 1111 1111
10111
: 1011 0111, /0111 (0111
A=11011=- + - +
1101 1101 1 011 1 011
11101
1110 1110|1110 1101
11110

OJeMeHT a,, pPaBeH HYJI0, IOTOMY M IOJIy4YaeM 4YETbIpE TAKHX OIPEIEIUTEIS.
3aM€TI/IM, qTOo HepBLIﬁ u BTOpOfI OIPECACIIUTECIIN OTIINYAIOTCA TEM, UTO Y BTOPOI'o IIOMCHAINCH
MeCcTaMU NepBbId M BTOPOil cTonben. [IoMeHsAB MecTaMu 3TU CTOJIOIBI M [TOCTABUB 3HAK «-»
Iepe; BTOPBIM OIpEACIIATENEM, II0Jy4aeM JBa OAMHAKOBBIX oOIpeaenurens. B Tperbem
oIpeJieNIuTeNIe CHayaja HaJo MOMEHSTh MecTaMd TPEeTUH M BTOPOM CTONOLBI, a 3aTeM —
BTOpOU M TpeTui. T. K. MBI clleJav JBE IEPEMEHBI MECT, TO 3HAK IIEpe]] ONPEACIUTEIEM HE
u3MeHuTca. B mocnenHem ompenenurene Hag0 MPOBECTH TPU MEPEMEHBI MECT CTOJIOIOB,
HauuHas ¢ nocieanero croudna. [lomydaem yetbipe oAMHAKOBBIX onpeaenurens. OueBUaHO,
YTO TaKHe pacCy>XICHHUsI MOXKHO MPOBECTU U ISl ONPEAETUTENS JIF0OOr0 JPYroro nopsaka, T.
e. onpenemutens A" Bcerna MoxHO mpuBecTH K BULY (5).

PaccMoTpuM onpesienuTens A5 Takoro BUA:

DNeMeHTHI MEPBOTO CTONONA KpoMe a,, BCe PaBHBI Hymo. 3ameTuM, uto A u A

OT/IMYAIOTCA TOIBKO NEPBLIME CTONOLAMH (IIOMHHM, uTo A“ - 5TO MHBEPTHPOBAHHBI, MO
OTHOIICHHIO K SIMHUYHOMY, OTIPEIeTUTEb K — ro opsaka).

MoxeM (B cuity creacTsus 2) cnoxuts A n Ag , TOT/1a TIOJTyYUM:

A+ A = A wm A = k- (4 + 4) (6)

BhIuNCIMM 3HaueHHEe ompenenutens As. PasnoxuM ero mo 1eMeHTaM IIepBOTO
cronbua. Bee onu kpome @,; paBHBI Hym0. [Io3TOMy MOXKeM 3anucaTh:
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01
A; =1. ]:' (:) .:. :!' =Ak_l=(k_2)‘(_1)(k_2)

[To mpenmnonoxeHuro A = (k — 1)- (— 1)(k_l) . IloxcraBuM mocneaHUe BBIPAKECHHUS B
-Ak+1 - k- ((k ~1)-(-1)" +(k-2)-(- 1)"‘2)= —k-(- 1)"'l(k —1+(k-2)-(- 1)'l)=
= k- () k-1-k+2)=(-K)- )" =k- () (-2 " =k-(-2)

T. o. momyuwiu onsate popmyity (1). CiemoBarenbHO, B CHIIy METO/Ia MATEMaTHYECKON
uHayknun, Gopmyna (1) Oyaer cripaBeayiuBa AJist Tr000r0 N.
Yro u TpedOBAIOCH JOKA3ATh.

(6)

[IpeanaraeM YUTATEIIO MPOBECTH MCCICIOBAHKE, KAK MEHSET 3HaK onpenenutens A’
npu noBopote ero Ha 90°, 180°, 270°. U mombITathcsi 0000MUTH CBOE HCCIIEIOBAaHUE HA
OIpeAeauTeNM N-TO MOpsAIKa J000ro Buaa. MoxeM J00aBUTH K 3TOMY, YTO MIPOBECTH TAKOE
UCCJICIOBAaHHE YUTATEIIO MOMOXKET XOTsl Obl MEPBOE 3HAKOMCTBO C TEOpHEH anreOpanuecKux
MOJCTAaHOBOK. [l 3TOro He morpedyercs HUKAaKuX JIOMOJHHUTENbHBIX 3HAHWH W HANTH
M3JI0’KEHUE 3TON TCOPHH MOYKHO TIOUYTH B JIFOOOM Y4eOHUKE IO BBICIICH anredpe.



