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Inasa 2. Cucremsr mumestnsrx ypasnemsi, Onpegeanreny

Taxum o6pazom, Teopema gokasana AJA CIyas, Korga B onpe-
ACIATENe BHOPAHE CTpoku. B cayuae smibopa B HeM ¢TOs6HOR
TEOpeMa TOKAJLIBACTCA AHAJOTUYHO. B

2.6. Buiuncnenne
onpenemrenes

Pasnoxenue onpegemmress no CTpOKe wim cToablly noaso-
JAET CBOZATH BHITHCACHHE ONpeferaTeneid Goapuk nopaikos K
BLIMUCICHIIO ONpeJeTUTeNeH MEHBIIAX HOPAAKOB, HO ¢ KA ABIM
NOHMKEHUEM NOPSAAKA KOAUTECTRO COCTABIAIONINX OMPE e Tenc
BO3PACTAET, nprieM 04eHb GbicTpo. B caasu ¢ arum nerecoobpas-
HO, UPEABAPSAs PatIOKeHue ONpeeInTensd, MPeoOpasoBLBATE €ro

TaK, ITOOB CPeay ero 3JIEeMEHTOB OKAZANOCh KAK MOKHO Oombme
HYJICH.

Ipumep 2.4. Burmemts onperemrrenn:

an a2 aiz ay 2 43 2

1 ) 0 azz (33 a9y . 2] 2 6 4 5
0 0 asy ayl 4 10 9 7/

0 0 0 ag 2 9 49

Pemenne. 1) Painaras nepnui OnpejeanTels Mo NepBoMy
CTOAOLY, 3aTeM HOMYeHHBI OMPeAemTeN,: 3-10 NOPAAKA N0 €ro

IepBOMY CTONCHY M TAK Jaee, MOMYTHM HENOYKY CAEAYIOUIMX
PABEHCTE:

apy a2 a1z apl

asy a3y a
0 a agy agy o, em AT

=an(-1)!"* 0 a33 an(=

0 0 a3y o34
0 0 0 ay 0 0 ay
a3y «a
=a“a22(_ljl+l 31 02: ——

= 141
= a))a9033(—1) Q44 = 01022033044,

: . Beroucaeane Onpea

phi

. f.éo-ozaxoﬁ onp

f gi_;aseﬂ npous

| -3“31‘0“88- Ionbayacs onpegeneHueM onpeaeTnTens R-FU‘HOI:HA-
I"‘. - .m_() CTAHOBHUTD, 1T0 CCIH BCC JAEMEHTHI OMpejelHTeNd, pacnoaIo-
“‘mu go,auy nwm 1o ofie cTOPoHEl rIABHOW AMATOHAIM, PABHBI H}Uﬂ.{l.
T e T e e uTeN b paBeH ﬂpOHaBEJIIiHHIO OuarCHAILHBIX BJIEMCHT(:)‘?
(aneme B pa(:nun(nl((‘.ﬂubix Ha [JIABHOW ,ﬂHaI‘OH&TH}. AHaJoru4Ho ec

( S '{:‘HTH OnpeaenuTeNs, pPacnOIOKEeHHBIE no OJHY Wiu 1o 0be
e 5?9 Rwr() ROGOMHON AMATOHAIN, PABHEL HYJIIO, TO DTOT OOPEALIHTE b
o RETCHHID BCEX AeMEHTOB noHOYHON AMATOHAIH, BAATOMY €O
nln—1)

amakom (—1) 2 .

~ 2) B onpezeanTene
-

|

2 4 3 2
2 6 4 5
4 10 9 7
2 949

: )
. cHauana, Kak npu Meroje [aycca, nepayio CTPOKY, yMHOKEHHYK

Ha MUHYC €AMHUALY, OpADABAM KO BTOPON CTPOKE. 3aTeM ruxel?nyro

 CTPOKY, YMHOXEHHYI0 HAa MUHYC AB3, npubaBuM K TPeThed CTPo-
ke. ¥ Hakomew, nepsyio CTPOKY, yMHOKCHHYIO HA MHHYC CJUHUIY
mpubaBuM K ETBEPTOM CTPOKC. Moy TenALI OUPEACTATENS, ¥
KOTOPOro mepsent croaben OyAer MMeTH AWML OAMH HERYJICBOW
SfeMeHT, PAIIOKUM [0 dTOMY cTonbuy. B pesyasraTe IpuIeM K
CeAYIOnen HernoIKe paBeHCTs:

9 & 3 2 243? 9 1.8
2 64 5| (021 31 o gutis g 3|
4 1009 7, [0 233 & 1 7
2 9 49 0517

I[ocaegnmui ONPEJENUTEND B HTOM HEMOYKe MOXKHO yXe Bbl'-lHCJIH"[:
HEMOCPeACTBeHHO 10 Gopmyae TPEYrOALHAKOE A onpe,'qe‘.lm"r .-
neir Tpervero nopsaaka. Oanaxo OyaeT apoute, ecia €ro LHd‘-ld.J'f:
peolpa3oBaTh, BEIYTA U3 BTOPO# CTPOKM NMEPBYI0, & 3ATEM pa: _
10KuTH 1Mo BTOpol crpoke. Torga nomy<TMM CICAYIOMEE TPOAOT



40 lrasa 2. Cucremsr angennsix ypasrermit. Onpesermre
JKEHNE NeHOYKH PABEHCTE:

2 .1.3 2 1.8
2(-1)!*H2 3 3|=2/0 2 0|=
5147 51 7
=2-2-(=1)**2 : ?]:4(14—15):—4.

Takum 06pasoM, paccMaTpPHBAEMBLI OMPEEAUTEND pasen —4.

[lpu surucaenun onpegesnTeneir aubonee 3hheKTUBEH CIIO-
o0, B ocHOBE KOTOPOro Jexut Merox laycca. Ilyers gam ompe-
JAeAUTEND

a1p apg ... ay

@ Qa a
A g 21 22 2n

Ap) Apz ... Gup

Buifepem BepymmM sgemenToM mepsoro mara npeobpasopaHun
DAEMEHT a11. Tako BOIMOXKHOCTH BCerjga MOXHO AOOATHCA ¢ Mo-
MOIIBLIO TEPECTAHOBOK CTPOK 1 cToubnos. [Tocae npeoGpasosanui
B COOTBETCTBMM C HNEPBBIM WAroMm metoga [‘aycca onpeaemurens
npeolpasyercs B ONpeAeIuTenb BAAA

ay a2 a1y ... Qyp
A= 0 boe by ... boy '
0 baa bng bnn

B arom onpegernrene nposegem mpeo6pasoBanus COIACHO BTO-
pomy miary metoga aycea, satem corsacmo Tpernemy mary u
T.4. B peayasrare npugem k onpefemmTeno TpeyroasHoro smaa

a;p a2 413 ... Qp
0 0 b ... by
A= 0" 0 en c3n (5

.............

| 41

enermio a1 beacas . .. dnn- Tax, ﬂ.JIH OTIPEaeNUTEIA

23 45
26 4 3
B=149 13 7
63 7 2

S Wm"o HEMOIKY pa.BeHC’I‘B:

|
|
. |
|
|

43| o 3 0o -2/ |03 0 -2|_
3 7|=|lo 3 5 -3| |00 5 -l
7.2 0 -6 =5 —13 0 0] -5 -I7
2 34 5
_jo30 -2 =2.3.g.(..13)=—540.
005 -1 |
000 —18 |
2.1.Kp¢mepouu10mmu

AREA +G}2$2+.--+aln$ﬂ=b )
a9 T + Q202 + ...+ G2nTn = 02, (2.18}

(1| + @n2d2 + ...+ Opnln =’Tﬂ

7 AMHEHHBIX YDABHEHMH C 11 HEMABECTHHIMY, onpeAeTuTeNb

ay 2 --- Qin l

a R
A= az) 22 r
Gny Gn2 - Gon| |

KOTOpOW OTAMYER OT Hyas, Oyaem mhmarbfspauepoacnoﬁ
cucmemoti. JIis TAKUX CHCTEM BEPHO c.nenymﬁee yTBEPK ACHHE.

Teopema 2.5. Kpameposcrai cucme.u:l (2.18) auneddnor
e
ypasuenutl acezda COBMECTAHE 1 UMEET edunc {seuuoe peuenue,



42 [rapa 2. Cucresmsr mneitasix ypasresmi. Oupesemrreny

APUREM ITNO PLUEHIE MOHICCTN BBING BHUUCACHO TLO dopmyaan
Kpamepa

:%l‘ , A2 _-f_-"=‘ﬁf_. (2“”

€
2de onpedeaumean Ajy 3=12,...,n, noayuaemcs ua anpede-
aumear A cucmemst 2amenoll 8 nea J-20 cmoabya cmoabyom
CBO00ONNE waeN06 Cucmembi.

> [lpeanoaoxum, wro cacrema (2.18) cosmecTnaA, q[;maxccm, TTO
OHA MMEET efUHCTBenHOe pemenne. Ilycrs z), x9, ..., Ty — Ka-
Koe-mm6o pemenne cacremet (2.18). Ymuoxum obe 1acTa MepPBOro
YPABHCHUSA CHCTEMEI HA aarebpandeckoe gononmesue A, j MIEMEeH-
Ta ay; onpenemurens A, o6e wacTu BTOporo YPABHCHHA CHCTEMBI
Ha agreOpamvieckoe gononnenue Ag; sremenTa Ay ONpeAeanTen
A u Tak pasee 10 NOCACAHErO ypasHeHudA, 06e TACTH KOTOPO-
FO YMHOKHM Ha arreGpamvieckoe gonoasenve A,; saementa a, i
onpegemurens A. Croxus noayvennsie YPABHEHWs, IPHAEM K pa-
BEHCTBY

(a11A1j +an Agj +... + a1 Apj)ay +
- (n,lgAU +agpAq;+... +<Lﬂ2:‘l,u):r:g + ...
R (rlf]}.‘hj +aziAgj+... +<‘£,,}-A,U']:rj ...
e (a;,,AU + agn Asj +..‘+a,m,-‘1ﬂ}]:::,, =
= b Ay +hyAg;+ ...+ by Apj-

B arom pasencrse B cuny cooTnomerun (2.12) u (2.15) Boipaxe-
HUE, CTOALIee MHOKHTEICM ap# Xy, k =1, 2, «vvs Ty PABHO HYJIHO
upu k # j u pasno A npm k = j. Bumpakesne » npasoy 4a-
CTH PABEHCTBA NPeACTABIACT COG0M PasIOXeHue 1o J-My cToabuy
onpeaenanTenn zﬁj. MOAYTAeMOro U3 onpegeanTeas A 3aMeHoOH B
HeM j-ro croabna cToabnom CBODOMHLIX *WICHOB CHCTEMEL. Caeno-
BaTeNbHO, Az = Aj, j=1,2,...,n, u, HOCKOIBKY A # (),

AJ b| 14 IJ + !'}2A‘23 + R bnAﬁji

.'I'J':—‘&- A "

(2.20)

97, KpamepoBcKHE CHCTEMBL
T.e. Kax 10e HEeU3IBECTHD

Q6pasoM, eciu CHCTEMA
qupenoe peucue . B

43

as ‘ M
T smAeTcs OAHO3HATHO. Taku
e i onpejenseT b : -
(2.18) coBmecTHad, TO OHA MMEET €

i ) (4 :TH
. JloxaxeMm, 1TO CHCTEMA (2.18) Ha camom geqe COBMECT -
HTOM MOXKHO YOCAUTHCS HENOCPEACTBEHHON NOACTAHOBKOU :1; 19).
k. 2 £y, BRITMCACHHLIX 110 (popMyaam Kpamepa (2.19),
HUR T1y T2, -y Lns

g ypABHEHMUA CHCTEME (2.18). Takas nOACTAHOBKA B 1-€ ypaBHeHHEe
B UC
epcremsl (i =1,2, ..., n) gaet
A' An —
i) % +r£,--_>E2 s R o Gin—x~ =
= -315 [(&11 (fu A +b02A42 +... + A+ + t‘JnAnl) =+

+ai{b1 A1z +baAge + ... + bidig +...+bnAnz) + ...

vos + lin (hIAIn +l‘2‘2A2n +...4 biAl'H oot b“A’m)} -

= %[ﬁ\ (anAn +apdpt+...+ ainAin) +

+b-2(d,‘[x421 +aipAp+...+ a,'nAg-n) + i
- f),_(a.ﬂA,'] +ajpApp + ... +ﬂmAm) +...

1
- — b A=b;,
cor by ain Ay +i2An2 + ... F umA,m)] = b - A

TaK KAK BRIPAKEHHE, CTOAIEE MHOKUTENEM DY h;l.‘ k = 1, imm 1,

B cuay pasescts (2.12) u (2.195) paBHO HYIIO NP FiMd]

npu k=1. » "
Caepacrsue OpropoanHas cucTeMa 1 JIMHEHHBIX ypamren::

¢ 71 HOMDBECTHHIMA, ¥ KOTOPOM ONPeAeTHTeN, OTINIeH OT HyJH,

UMeeT eJMHCTBEHHOE, 4 MMEHHO HYJEBOE, PEMICHNE.

Boiumcaesue pemenusa CHCTeMbL 7t JMHEWHBIX yPaBHEHHH C :;
HeM3IBECTHBIME ¢ HEHYJIEBBIM OMPEASIUTENEM € l'I()MOIII.bIg) qm::M.:H
Kpamepa (2.19) masemaioT npaeutom Kpa.uepa.rm ;:)ZHETF_
Kpamepa IO)BOIAIOT BHPAIUTE peleHne xpaue(pnn-, X O(;H(.}
MBIl depes KoadpUIACHTH DTOX CUCTEMBL, TT0 OLIBAET YA ;



34 Irasa 2. Cucremsr annennnix ypaspenit. OnpegesnTen

0CO0GEHHO B TEOpeTHHIECKHX paccyXgenmiax. OAHAKO NMpaKTHTeCc-
KOe OpUMEeHEHHEe HTHX (POPMYyad A PeIeHUs CUCTEM JMHEHHBIX
YPABHEHUH NPUBOJAUT K TPYAOEMKAM BHIACACHUAM, TAK KAK A
CHCTEMBI N-I'0 MOpAAKA TPeGyoTca BeMUCICHuA 1 + 1 onpegean-
Teas n-ro nopaaka. Hanpumep, ana pemenus cucremn

L+ +x3+ 34 =0,

zy + 21y — 23 + 4zq = -2,
2ry —3z9 — w3 — Say = -2,
3z + 29+ 223+ 112y =0

1o ¢opmynam Kpamepa He0OX0AMMO BEIYUCIATE OATH ONpPEAETn-
TeJeR 9eTBEPTOro NOPAAKA, A MMEHHO ONpPeAeInTeNeH

I 1. .I 1
1 2-1 4 ;
A=|, o 1 o|=-142,
31 211
p 1 1.3 1 &.1. 1
=2 21 4 1-2—1 4 ,
Air=| 5 3 j_5|="142  fp=|, ;7 |=-284,
01 211 g 0 211
115 1 1115
1 2-2 4 i |1 2=-1-2(_ .
Dg=|y 5 o 5|=—426.  Ay=|, o  —,|=142
3 011 3120
H JHIIL 3aTeM 10 LI)O[)M}'J‘IaM Kpauepa HAUTH pemesne
A 2 A Ay
! :—-:i. 4 =——-—=‘ '_f:—=:_ Ty = — = —].
Iy A I A 2 Iy A 3 Iy A 1

B 10 xe Bpema pemenue a1oit cucremst merogom Naycea norpe6o-
BAJIO GBI MPMMEPHO CTOXBKO XK€ ONePALME, CKOIBKO 3ATPAYEHO A
BEIMHCICHUA JHLIL OZHONO ONPEASTUTENLT IeTBePTOrO NOPAAKA.

YnpaxHeHns

2.1. PenmTh METOAOM [aycca cucTeMbi ypaBHeHUH:

oz + a3tz =1
3oy +4ry — T3 — 24 = 0,
T+ 3r2— 13 +34=2,
5, — 329 + 623 + 324 = 3

[ £ —2z9 + 373 —4z4 =0,
2z — 4xy + 023+ 7Ly = 0,

2) 621 — 1210 + 17z3 — 974 =0,

| Tzy ~ 1429 + 1823 + 17x4 =0;

( 3ay +4x9 + 53 + Tea=1,
21 + 69 — 3;13‘3 + 4z = A

3) 4z + 229 + 1333 + 1024 = 0,
521 +21x3 +13z4 = 3;

1 + 219 — &3 —3z4+ 45 = )3
2 —:f:g+3;53+21.‘.| — Iy = .

4)

ry +4x9 + 223 — x4 +3T5 = 3,

2y + 1529 + 623 — 1974 +9z5 =13

[ 4
—

(( 2z — &9 + 33 +2zy = L;

3z 4 3xy + 33+ 224 = 1,
Jzy —x90— 3 +2z4 = —1,
| 3z —xo+ 33 —14 = ~1;

( 21y — 3z +4x3 — 7Ty 4+ 35 =1,
3y + zo — D3+ 6xq4 + x5 =0,

6) { z, — T2y + 1323 — 2024 + brs = 2,

42:[ '}‘5.’52 - 14.[::; -+ lg—f-‘:‘ —T5 = -_11
L 521 — 1329 + 21z3 — 3, + 11z =4.

2.2. BermcanThb OpeeTaTe n:

1
3
1) -

31

13 20 26|

4 1 2 3 4

11 3 4 5 6|

P D15 6 7 9f

23 55 42 31 23 55 42



2.4. TlpeacTaBATh OPOUMIBEACHUA ONPEACTATENCH B BHAE OA-
HOT'O OTIPEACANTENA:

i 46 Inapa 2. Cucremst annesmrx ypaprensit, Onpegeaureny
3 4 5 6 1 25x 3 4
1 -2 3 4 -2 1 &5 6
| Ds -1 24 Y |5 25 1 7]
| 8 7 16 -4 —6 -7 1
1 2 3 4 1 2 3 4
23 4 1 23 4 1
Nz a1 2/ 9321 2
4 1 2 3 4 32 3
, 2.3. lIpumenss Teopemy Jlamaaca, seraucaus ofpejeruren:
| 7 6 5 4 3 2 120000
hl 97 89 43 340000
| (749700 1765400
536 1 00/ 23 4500/
005 6 00 & 267 3
006 800 2T 53 41
| 5 -5 =3 4 |2 by 2 3 2
' -4 4 3 6 3 3 =2 7 5 =1
' )| 3 -1 & -9 -5 48 =<1 -5 -8 -2|.
-7 7 & 8 4 5 -6 4 2 —4
5 -3 2 -1 =2 2 -3 3 1 -2

, 123 1 85
1);‘:-314;2)2' lii
N 23 i 4 31
ol 2
3)?2—234.
125

2.5. [To ¢popmynam Kpamepa pemmTs cucTeMbr:
1+ 29+ 3z3 — 224 =6,

2z — 29— 2z3 — 314 =8,

3| +229 — 13+ 204 =4,

22y —3xy + 223 + x4 = —8;

1)

47

71+ 220+ 300 47 =5,
j 12, + 3 + 203 +354 =

9) \ Sz, + 22 + T3 +2x4 = 111-

Yy +3z2+ 203+ T4 =70

( oy — a3 + 424 = =5,
- Ty — 23 +3z4 = ~4,
3\ 32, + 232 — Bza = 12,
L4;;l+3:::2-—59:3=5?

3 :".2zt_._52+32:3+2$4 =41
o 3y + 322 + 323+ 224 =6,
8z, — 12 — T3 +224 =6,
\ 32y — 2+ 323 — 24 =6

[ 311 +3:§2+4I3—-5.’Bq =9,
5ry — Toy + 8x3 +224 = 18,
4z + b1y — TE3 — 34 = -5,

Tzy + 8Ty + 303 + 424 = =%

3z, + bog — 3z3+ 224 = 12,
4, — 29 4+ 523+ 324 = 27,
Ty +8.‘-‘:2—~.’L‘3+5I4 =40,
Gy +Azo + by + 324 =41.




nmaBa 3

MATPHULIbI
M AENCTBUSA
HAQ] HUMM

3.1. Mepaonauanuuuie
cEefeHns o marpuyax

ITpamoyzoavnoil, wm (m x n)-mampuyeti HAALIBAIOT CO-
BOKYIOHOCTE 1771 “THCET l“h‘j.‘ PACITOTOXKECHHBIX 1B BHAC MPAMOYTOIE-
HOM TAGAMIIE!

el a1z ... Gy
G21 a2 ... Ay

) Am2 ... Qg

cofepxainen m cTpok u n crobuos. Kparko MaTprny A 3anmuchl-
BAOT B Buae A = (I‘I;‘j), t=12,....,m; i=1,2,....n. Yrem @i
cocrapngonme AAHHVIO ME!.’I"I)HRV. HA3LIBAIOT e IAEMENTTIAMIL.
[Tepsuiit mEAEKC y BaeMenTa yKassmaer HOMED CTPOKH. BTOPOR —
HOM(—?]’) HT(U’[GUR, HA nepece icaumn K(}T(lpblx HAXOIWUTCA DTOT DJe-
MEHT B MaTpuie.

MaTpuny aassisaoT KoMnaencnod, ecan xora Gbl Oqul ee
WIEMEHT HBAACTCA KOMIJIEKCHBIM TUCIOM, H det‘icmeume.::bnofi
(_semecmseuuaﬂ), €CJIN BCE Ce IEMEHTHI — ACHCTBATEALHBIO
(BemecTBennsie) mena.

JlBe MATPHILI 0 AMEAKOBOTO pasMepa m X 7 carTAIOT paeébi-
MU, ccan nonapHo PABHBI HX ffOUTB(‘.T(tTBYI’()E{HE 3JICM(?HTH, T,
DMEMEHTBI, CTOAIINE HA OJMHAKOBBIX MCCTAX B ITHX MATPHULAX.

Marpnny, cocrosmyo us oguoi CTPOKM MM OZHOTO cToxbna,
HAJLIBAIOT COOTBETCTBEHHO CTRPOKOU WA CTNOAGYOM. DieMer-
TBI CTPOK (CTOMOHOB) HAIBIBAIOT MX KOMILONENTIAMAL. Marpuna,
cocToAuias u3 OMHOTO YUcha, OTOXACCTBAACTCA C DTHM "THCIIOM,

49

X Hepwﬂaqmﬂue CBEAERHA 0 MaATPHIAX
e : -
.ﬂl()ﬁﬂe IUCI0 MOXHO paC(:ManH.Ba.Th KAK MaTpuuy pa-
MYy

? - I T \"H) y e aK € ﬁ
d 0C 3 HYJIEeH, HAALIBAIT Hynﬂv 260
IW 1 6 L Ma pH]I.,V‘ (.OLTOHH.K

. : M 0.
. p603HATAIOT CHMBOJIO
:‘2 _ Ecuig TMCI0 M CTPOK MATPHILL PABHO ‘(1

city n ee cToa0uos,

y HAJBIBAIOT K6AOPAMMHOU NOPAJKE Ti (n-ro mopag~

" n’u' '
g o p’\.THOf! MaTpuue COBOKYITHOCTH SNEMEHTOB HA JHHHUH,

wa). B xpag : sy
.x*) [el BePXHME JEBBIH YIOJL ¢ TIPABLIM HUXHIM, Ha.m;u; -
. Y 31eMeHTOB [JABHOM JHar

0 noti duazonaavio. VY :

T 2408 45

aerT ¢ M CcTOa0
Ki COBIOAAACT ¢ HOMEPO
muep £ HYHBI OT HYJA JHIIB

: KOTOPBIX OTIX
KsagpaTHbe MATDHIEL Y N
eHThl T[JIABHOM [JMATOHANH, HAXBIBAIOT duazoua«:m:bma
HATBHAS MATPHMIA, ¥ KOTOPOH BCE DICMEHTHI TIABHOU AN
HADBIBACTCH CRAARpHOU. lacTHBEIM CryYa-

LS
Jluaro
FOHATH OJ4HHAKOBBIC,
oM CKATAPHBIX MATPHI ABIACTCA edUHUYHAR MATPUYUA

1 0
: E=
0 1
/ 3 ee
KpajgpaTHy0 MATPHULY HA3HIBAIOT mpey20abrol, eciu BCPHH
ATeMEHTHI, CTOALME Bhille (WIM HIKe) NABHOM AMATOHAIM, PaB
gyaw. [Ipn 5T7oM MaTpHily BUAA

@) @12 ... @in

0 @2 ... a2
A=

0 0 ... aun

gasuBaloT npasotl (wim eepned) mpey20apHoil, a MATPHILY

BHIA
i b“ 0 vy 0
B b'll szg . . - 0
bnl bz ... bna

— aeeodi (nm nuAcnet) mpey2oabnot. Anam)rn‘mo.apj:;;u;:
Tper MOOOYHYIO AMATOHATL (c:o»aoxyuﬂoc'rb :mew.—*.11'1‘01:,l ::) mem;
COeAMHAIONIEN NPABLIA BEPXHMA yTOJ C JEBBIM HIXH 3 ' -

BBECTH NOHATHS Jg€60t NuNcHell n npaeoll éeprued MaTp

4-4350




50 Irapa 3. Marpunmr ACHCTBHA HAL §

Tpancnonupoaanuem MATPHUBLI A Ha’3BIBAKOT OMepalH
IPH KOTOPOH B MATPUNE CTPOKA 3AMEHEeHK! HA COOTBETCTBYIONUI R
croabust. lloryveruyo B peayasrare sroit ONepanuu MaTpHIy

HASRIBAIOT Mpancnovuposannoti k Matpune A u 0603HAYAKT

depes A' uma A™. Eean A — MATpUIA padmepa m x n, 7o AT o
MaTpuna pasmepa n x m. Ilpu TPAHCTIIOHHPDOBAHUM CTPOKH ooay-
daeTca croabeu, m, HAOG0POT, IpH TPaHCHOHHPOBAHWM CTONONY
OOAYHAETCA CTPOKA:

a7 B ’
((!"[.ﬂfg,_,., aﬂ}Tz 0:2 1 ﬂ.?: Z(ﬂlt [}21 wasy ﬁ!l)
ey ﬂn

B nansmedimenm mur Gyaem srum O0Ab30BATHLCA, JANUCKIBAA CTONG-
Bl K&K TPAHCIOHWPOBAHHBIE CTPOKH.

Keagpatayo marpuny 4 = (6i5)s 457 =1.,.... 5. wasssiisgs
CuMmMeMPUNECKOU, eCU B HEll JTEMEHTBI, PACTIONOKEHRLe CUM-
METPUHO OTHOCATENABHO PIABHOM AMAPOHAIM, DABHEL T.6. ecam
@y =045, 4,)=1,2,....n. Jaa CAMMETPHYECKUX MATPHIL, ¥ TONb-
KO AA HAX, BEDHO TOXAecTBO AT = A.

Ksagparayo matpumy A = (aigh 69 =152, 80 o e
0T ROCOCUMMEMPUNECKOtl, CCM DIEMEHTHI, PACTOAOKCHHLE B
Hel CMMETPHTHO OTHOCHTENBHO [IABHOMN ANATOHANH, PDABHE 110
ABCOMIOTHON BEIMTUHE M MPOTHBOMONOKHBI 110 JHAKY, T.e. ecam
ey = —a4i, 5, J = 1,2, ..., n. [l KOCOCHMMETDUIECKUX MATPHIL,
1 TOABLKO A1 HHX, BEPHO TOX gecTBo AT = — A, Henocpegcrnenno
Y3 OUpesenenus creqyeT, ITO Ha MIABHOM AMACOHATH KOCOCHMMMe-
TPUICCKOH MATPHIIE BCE DIEMEHTH PABHLL HYITH),

Komnaexcno conpancennoii o MaTpuued A HaspBAIOT Ma-
Tpuny A, koTopas monywaercs us MATPHUEL A 3aMeHol B Heir
SMEMCHTOB HA KOMIVIEKCHO CONDAXEHHkE, T.e. A = (a, ) = (a5;).
Marpuny A* = 2" pasumsaor IPMUMOBO-CONPANCENNROU ¢ Ma-
Tpuneir A. Ksagparuyio MATpHIY A HAIBIBAIOT 3pmumosoi,
CCIM B HEH DIEMEHTH, CHMMOTPHYHLIC OTHOCHTENLHO IVIABHOM
AWACOHATH, ABASIOTCA KOMILIEKCHO COTPAKSHEBIMA TACTAMA, T.e.
@) = @ji. JLA 5PMATOBRIX MATPHIL, T TOILKO A HUX, BBITOJHACT-
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H yuaoxemcc MaTpHOLI HA qHCT0

w u
30 1 -

i JeHCTBUTeTLHEIMH THCIAME. .
BeCHHOE JUIA OMpPeIeTuTeaeH, fes u3 2

: opa, B
CHTCA HA MOTPHIBL

3.2. Cnoxenne marpuy
M YMHOXEHNE MaTPHiLI
HO YHCNO

4 HA3bIBA~
sedenuem mampuybt A = (a;j) HG ¥UCA0 A

Aaji Aapg ... Ain

Aagi  Aagy ... Ao ,
AA - - > & 8 8 8 & & & ¥ w

Aam[ Aam'z ven Aﬂ,nn

e MEHTOB
Bl KOTOPO# TIOAY TAI0TCA M3 COOTBETCTBY IOLLMX D€
'M HA THCIO A,
Bl A yMHOKCHHEM : i
eTHM. ITO IPH YMHOKEHUM KBaAPATHOM MaTPHUIL

\
L (

maTpuue A u

a.'rpuuh: A) ymuoxaeTcs Ha uucio A", T.e. l)\A]

Marpuny (—1)A HAIBIBAIOT NPOTHBOTOJIOKHOH

obosmasaoT 1epes —A. e
Cymsoil mampuu A = (ay) HC _(

3 >
epa m X 7 HA3BIBAIT MaTpHIy |
':.!ﬁe;;aemu KOTOpPOM PAaBHBI CYMMaM (jj + bij coOTBETCTBYIONAX

bij) 0AMHAKOBOTO pad-
) ToOro e pasmepa,

anemenToB mMaTpuly A u I, T.e.

ayy  ap .- Q@ by b2 .. bin

9 .. b
azy Gz e G | bay  baa n
.............. e
Ay Am2 - Qmn bml bmi mn .
app+bny aet+bh ain +bin
agi+by  am+bn ... am+tbnm
am) + bni @ma2+ Do Gmn + bmn



Onepamuio saxoxgenus cymmer MaTpHUIl HASBIBAIOT €40

HUEM MAMPUY. ITa ONEPANMA PACHPOCTPAHASTCH HA Iy

T060ro KOHETHOr0 TH(IA MaTPHI OAMHAKOBOTO PasMepa.
Pasnwocms mampuy, onpenensercs agatornmo:

ajy @2 e Qg bu bz ... by
a2t Gx ... G | | by by bon |
Qm)  Om2 Ayny b byno bm?‘
aip—by  ayy—by ain — by
_ | a2 —ba  agy—by Gn — bay,
my — by Om2 = by Amn — Dimn

Onepaumio waxoxgenns pasuoctn MATPUN HADLIBAIOT 6bIYUINA-

nuem mampuy,

Croxenne maTpun n ymuoxkenne MATPHIB HA “ca0 06aaga-

0T CICAYIOUMME CBOUCTBAMY:

1) A+ B=B + A,

5) 1- A=A,
2) A+(B+C)=(A+B)+C, 6) (a+8)A =ad+ pA,
3) A+0=A4, 7) «(A+B)=aA+aB,
4) A+(-4A) =0,

8) a(fA) = (aB)A

A mobbix MaTpun A, B, C u moburx wucen a, f.

3.3. Nuuesinbie KOMOBUHGLMM
cronbuon (cTrpox)
Croabust (waw CTPOKH) ABIAIOTCA 9ACTHBIMY CaAy“iadMHA Ma-

TPpuL, N0O3TOMY X MOXHO CPaBHMBATH, CKAAALIBATEL YMHOXATEL

Ha wmcaa. Paccyxgenus Gygem OpOBOAMTE Anst cToabuos. s
CTPOK PACCYXACHUA AHATOrHYHLL.

e R et ———

Irapa 3. Matpaust n zesicrans HADL fy

roabios (CTPOK)
:mﬁﬂﬂw =

Iy g‘

2

- R n y=\".
w =

Tn Un

: e KOMIIU!I(-liqu r.e. ecyi -r: L 'h.‘ 1= l- zq sevy .
ymm

cyMMam
b1, KOMIOHEHTHI KOTOpPOro PABHBI CyM
ToM Ke BBICOTHI, &
[X KOMIIOHCHT (IATAEMBIX CTOJAOLOB,

Ly y2 1 Tyt =z
Tt+Yy= + : :
:f:“ ‘"ﬂ :l'-ﬂ +yﬂ

AT CTod-
" [pouseedenues cmoabya T HG HUCL0 A na::mmme o
mmOHCHTaMH KOTOpOro ABAAKOTCA CDD;BQTC Y
L.
L1 cTonbnA £, YMHOKEHHBIC HA THCIO0 A, T

T )«:ﬂ:
T9 /\182
Az = A =
Tn ALn
flycrs panst cTOAGUL 3
& ik !
oy 12 P2
A gk -
a9 B 2 e B ], b=1] .
Q) = i y 027 : 2 . A
Mk =
G (p2 "

‘ 3 ¥ Dy vv ey k
1 fl Ly ecan Cmmﬂ yE‘I‘ Haﬁﬂp meen 1 3
1y Dy oy % a l\ A A
,QJIJI K(lT()pb!J( BhITIOJIHACT cA paBeHC TBO

3.1
b:/\|61+/\7_ag+...+}~kak. [ )
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Toraa nogyIaM

1 croa6u0B (CTPOK)
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Irapa 3. Marpuusr ACHCTBRHT HAJL g

o B MOKOMIOHEHTHOH dopme.

]
|
ypaBHEHIH \

B srom ciyuae ropopsr Takxe, 9TO cTonben b mummeitmo
PAXAETCA Yepe3 CToabust ay, ay, ..., ap. “Iucaa A, A
! s } 2y

Ak BASHIBAIOT KOIPPuuenmanu paccaarpusaesoi auned
KomGuUNRAYUY CTOAONOB. PasencTso (3.1) osmauaer, wro ko "W 1 =t +22,
o ;]
HEHTH! PACCMATPHBACMEIX CTONGNOB CBAIAHB AMHEHHBIMY Coo =1 ==X\ =g,
HIeHUsIM I 4 =2\ + Ao, l
1= A1 + 2.

cTeMBl HAXOAHM, 9T0 Aj =3, A9 L —2, noaromy b=

|

TeA qepes cTo6Mmb

b= Araq) + Aoargg +. . + Ao,

= Aag +Agag + ... + Apaoy.,
-8

wanue. Ecan croaben b mMHEHHO BHIP

| @k, TO OH Oy 1eT AMHEITHO BEPAKATHCA Jepes A00yI0 CHCTeMy

COMEPKAILYIO CTOAOLEL A, A, - - -, G- JlepcTBUTENBHO, €CTH

b=oay +azaz + ...+ o,

Fn = Aoy + Aotryo +... + Ak,

T.€. KOMIIOHeHTHI cToabnA b aBasoTes 1 MHCHHBIMA KOMOMHAIHAMY
COOTBETCTBYIOWMX KOMTIOHEHTOR CTOAGLOB ALy Q25 . ooy @) € TEME
XKe koxppunuerTaMHE, |
Has Toro arober maiTu JTHHEHHOE BLIpaKeHme 340aHHOTO
croabua b gepes croabun a Iy 42, ..., G, HECOOXOAUMO BanmCaTh
PaBeHcTBO (J.1) ¢ HeMaBeCTHREIMU KOabduumenTamu Ay, Ay, ... . A
M OT HErO UepedTH K NOKOMIOHEHTHO samucm ( 3.2)‘- B ‘poay‘m:
TATe NOAYIUTCA CHCTEMA TMHEHHEIX YPABHEHAM ¢ HEHIBECTHBIME
ALy A2y ooy Ak, 0GOE PEIIEHHE KOTOPOU ® JaCT 3HAYCHUSA KO-
(PMUHEHTOB AMREHHOTO BEIpAXeHUA croabna b gepes c*ro.aﬁuu‘u;
a2, ..., Q. ,

(060l CHCTEMEL CTOAGUOB @1, @2, - .-y Gky Qk4ly ---y Gr BEPHO

|

b=may +osas+ ...+ agae + 0 Grg «1'[...+0-ar.

{ A CHCTeMbI JMHEHHBIX yPABHEHHHR l
apnz) +apre+...+ainln ﬁbl'
anxy + axs + ...+ Gann =ba,

SEFLMCNTIOE

s & -

Ay Ty + emaa+ .. 4 Apmnn

BBeCTH CTOAGIE KOa(pUINEHTOB 1P OTAEHLHBIX NEPEMEHHBIX,
TO BTY CUCTEMY MOXHO 3alUCATb B BHAEC

=bw

- HDpumep 531 Haitru muneitnoe supaxenye croabua b =
=(1, =1, 4, —1)" uepea ama crorbua a; = (1, —1, 2, )" way=

=(1, -1, 1, 2)7. |
| | an a12 Qin \ by
Fe > 2 : » a by
Pemenne. Cocrapmm ypasHeRre b= \ja) + \yay ¢ mewus- ag ) a9 PP ?n el U
BECTHBIMM A; ¥ Ay, T.e. ypaBHenue : , 2 : :
Al am?2 Amn by
1 1 1 “
=4 =1 1 Takas samuch NOIBOAAET uﬂ'repﬂpe'mpona:n}cnc'remy AAHEeHMHBIX
b= 4 | =X g | +A2 5 YPABHEHMI KAK IpeicTABTEH#E CTOA6NA CBODOAHBIX LICHOB CHC-
-1 1 9 TeMbl B BA/E JUHEHHON KOMOUHAIHH cTOAOIOR MATPUIIEL CHCTEMBI,
KO UIMEHTAMA KOTOPOM ABISAIOTCA HEMIBECTHEIE CHCTEMBL.

|
|
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MeToaB! IMHEHHON ANreOphl IMIHPOKO NPAMEHAIOTCA B PAXIH™I-
gBIX OOMACTAX HAYKH, TEXHUKH, SKOHOMEKHA. JlaHHLE pasjgen
MATEMATUKH JAHUMACT BAKHOE MECTO B BY30BCKOM 00pas’oBaHuM
MATEMATAKODB, MEXAHUKOR, (DUIMKOB, MHXEHEPOB, SKOHOMHCTOB U
APYrUX CHCNUATHCTOB. MHOrOJeTHHE ONBIT NPENnojaBaHusI aBTO-
POM ITOH AGCTPAKTHOM AMCHMILTUHEL TOKA3EIBAET, TTO y CTYAEH-
TOB BOIHMKAET HEMAJIO TPYAHOCTEH MPH OCBOCHHH KaK TEOPeTH-
YeCKOH, TAK ¥ NPAKTHIECKOM TACTH M3YIAEMOro mNpeaMeTa.

JuseiHou anrefpe MOCBANIEHO MHOPO TPEKPACHBIX YIeOHUKOR
1 Mmororpadun. )AHAKO MPaKTRYeCKas CTOPOHA ITOU AMCLMILIN-
HbI OCBCIICHA B HUX HEeJOCTATOYWHO, NO-BHAMMOMY, H3-3a OI'DAHHA-
qeHHOCTH 00beMa uMmemuxes uagaaun. [loneITKY BOCHOIHMTE
HTOT MpoGes ABTOp HPEeANPUHAI HecKoabko ser maszaj [35]. Ha-
crofmee nocobue OXBATHLIBAECT BECH 0OA3ATENLHEI MPOrPAMMHBIN
MaTepHual M0 Kypey JMHEeHHOU AJreOpHl; TeOpPeTHTIecKne MOI0Ke-
HUA NOAKPeIUeHBI TOAPOOHBIMI J0KA3ATEIbCTBAMK, MPUBEICHEL
METOAMIECKME PAIBACHEHUS MIYIACMBIX MOHATHE U (haKTOB; Aa-
HbI PEKOMEH JAITAW no peimeHn n!]aKmeCKl[x Jajga4qd.

Marepuan, BLIXOAANMA 32 PAMKHA 00A3ATEIBHON KYPCa, UdJia-
ragTci MeHee CTI)UI"U, GAHAKO TIPAKTHCCKHM BOOPOCAM, TAKHM.
KAK CHeOWATBHBIC PA3IOKEHWs MATPHI, ncesjoobpaiienue ma-
TPUL, WTEPALMOHHBIE METO/ABI PEUICHUA CHCTEM JHHEHHBIX YPas-
HEeHUH, MEeTO HAMMEHBIIMX KBAAPATOB B 3aJa4aX JWHEHHOW AJ-
re6psl, BOMPOCH! YCTOWIMBOCTH PEIIEHAN CHCTEM IMHEHHEIX YPAB-
Henun, yaeaserces 6oxsmoe sawmanue. [lia Toro urober rioy6xe
PACKPBITE OpEAMET, ABTOP OTAACT MNPEANOYTEHHe JOKA3ATEIb-
CTBAM, KOTOPBIE JAIOT KOHKPETHBIE MCTOALI PEMIeHus 3a/a4 JH-
HeWHOW aarelpsl. JHATATEALHOE BHAMAHME YAEJNCHO TEOPUH U
NPAKTUKE PUMEHEHUS CUMMETPUICCKUX (IPMUTOBBIX) ¥ OpPTO-
POHANBHKX (VHUTADHBIX) OMEPATOPOB, KBaJApATHUHBIM (hopMam,
PELIeHMIO MOJHOU U YACTHTHON NpobieM cOOCTBEHHBIX 3HATCHUH
1 COGCTBEHHBIX BEKTOPOB, DIEMEHTAM N-MEPHOH AHATWTUYICCKOH
reomerpun. [IpejcraBieHHb MaTepnan cHAOXKEH MHOTOTHCICH-
HBIMH [IPAMEPAMH C I0APOGHLIME pemenuamu. [Tpu dTom Kaxk Ak



i3 [peancionne

Pa3 yKASHIBACTCA Ha BOIMOXHOCTH MPAKTHYECKOTO MPUMEHEHUs
pacemaTpuBaeMbIx Bonpocos.  Tak, npm 06CyXaeHuN KanOHH-
TECKOT'0 PAMIOKCHUS MATPHILI MOKAIAHA 1eAeco00pasHOCTL ero
OPAMECHEHNA NPH BEITUCACHUW CTENEHEH W KOPHEH M3 MATDMIbL,
TO WHPOKO MCHOJAB3YETCH, HAIPHMED, B TEOPHM BEPOATHOCTEH
W MATEMATHYCCKON CTATHCTHKE, JAKTCA PEKOMEHAALMH 110 pelie-
HHIO CHCTEM JMHEUHBIX YDABHEHMH C MATPHICH, MPEACTABICHHON
KaHOHK'CCKUM pasnoxenueM. [Ipu pacemorpenun cuuryaspraoro
PASVIONKEHUA MATPUIL HPEAAANALTCA BOIMOXKHOCTE €r0 MPHMEHE-
HISL JAs TOCTPOCHMA NOAAPHON'O PAIIOKEHNA MATPUILE B [ICEB 10-
0OPATHON MATPHIEL, A OTHICKAHKA NCEBAOPEIICHUN | YCTOR M-
BOrO PEIICHUA CHCTEMBI JMHEMHBIX YPABHEHWH, AAA NPOBEICHUA
CHHTYJAPHOrO AHATM3A NP HOCTPOCHMM MATeMATHIECKUX MOJe-
JeH.

Hanuoe nocobue cocrour ma 12 FAaB, B KOTOPBIX NPUBEICH
TPajnuMOHHB (ra. 1-5, 8-12) m meTpagnumoORHLIA MaTepuad
(ra. 6, 7).

[rapa 1 cogepxur obmme cBegenmsa. [rasbt 2-5 3HAKOMST
TUTATEN C CHCTEMAMY JMHEHHBIX YDABHEHWM, MATPUIIAMYA U JCH-
CTBHAMHA HAJ HAMH, JMHEHHBIMH NPOCTPAHCTBAMM, JMHEHHBIMH
OMepaTopamMu B IMHEHHBLIX TpocTpancTBax. [asut 6, 7 nocpsure-
Hbl KAHOHH'IECKOH KOPAAHOBOM (opme MaTpum u# DyHKUMAM OT
MaTpull. B raasax 8-12 paccmaTpmBaloTes eBKAMAOBHL M yHH-
TAPHbIC MPOCTPAHCTBA A JUHEHHBIE ONEPATOPH B HUX, PCLICHHE
CHCTEM JMHEHHBIX YPABHEHUA METOA0M HAMMEHBIINX KBA/APATOB U
HTEPANMOHHBIME METOJAMHU, BONPOCH YETOMYUBOCTH PELICHUN CH-
CTeM JHHEHHBIX YDABHEHUH, KBAAPATHIHEIE opmel. npubanxen-
HBIE MeTOJbI BLIUCJICHAA COOCTBEHHBIX 3HATCHAN B COOCTBEeHHEIX
BEKTOPOB, 3IEMEHTEI 11-MEPHOM AHANHTHIECKOH ['COMETPHH.

B nocobun smakom > 0603HaTAETCA HATANO AOKAZATENLCTBA
TEOPEMBI M JIeMMbL, 4 3JHAKOM P — OKOHYAHWE JOKA3ATEIbCTBA,

CuuTan npuATHBIM AOANOM BHIPASHTH ray6okyio Gaarogap-
HOCTE KaHMAATY (PHIMKO-MATEeMATHIECKHX HAYK, gonenTy MI'TY
umvenn H.O. Baymana A.H. Kanaraukosy 2a HeoneHnMyIio nomorms
[IpA NOATOTOBKE MOCOOMA K W3JaHMIO. 3aMEYAHHA M PEKOMEH-
AdupM, CACNAHHBIC UM, BO MHOIOM CHOCOGCTBOBATH YIYYIICHHIO
nocobus MpM €ro NOAroTOBKe K M3 AHMIO.

NMEPBOHAYAJNDBLHLIE
CBEJEHMA

naBea 1

1.1. Muoxecraea,
anrebpanyecKne onepanmn,
rpynnbi, KONLLA, NONs

B aro6o#t 061acTH ACATEABHOCTH MIPUXOAUTCA PACCMATPABATE
pasIHIHbIE COBOKYHIHOCTH OOBEKTOB, 00BLEIUHEHHEIE HEKOTOPHIM
o0mmEM npr3HakoM. Takue COBOKYIHOCTH OOBLEKTOB B MaTeMa-
THKE NPAHATO HA3BIBATH MHONCECTNEAMU, & CAMH OOBLEKTH —
saemenmamu muoxcecms. Muoxecrsa Oygem 0603HATATH
OponucHBIMM JdaTuHCKEMu OykBamu A, B, C, ..., X, Y, ..., a
MX DIACMEHTHI — CTPOTHBIMU JATHHCKUMU OykBamu a, b, ¢, ..., &,
Yy ... [lpu sToM OyaeM nucath € A, ecau dIEMEHT & NPAHALIEC-
KAT MHOKecTBY A, m r ¢ A. ecam dneMeHT * HE NPUHALICKAT
mHOKecTByY A. OTMeTHM Tak HajkIBaeMOe NYCMOE MHOICE-
CTNE0, He COAePKAILee HH OJHOTO NEMEHTA. JTO MHOXKECTBO
Oyaem 0603HAMATHL CUMBOJOM O,

[lycrs gaso HekoTopoe mHOXecTBO A, cogepxamee XoTa 6wl
oaun saemenT. Byaem rosoputs, uTo B MEOXecTBe A onpegenena
aazebpauuecras ONEPAYUR, €CAN YKA3aH IAKOH, IO KOTOPO-
My a000U mape BJeMEeHTOB ¢ i b, BIATHIX U3 HTOr0 MHOXECTBA B
ONPEACACHHOM HOPAAKE, CTABUTCA BO B3IAMMHO OJHO3IHATHOE COOT-
BETCTBHE HEKOTOPBIM MIEMEHT ¢, TAKXe NPUHALICKALIUN ITOMY
MHOXecTBY. Ecim oTy omepanuio HA3BIBAIOT CAONCEMUEM, TO
DNEMEHT ¢ HA3BIBAIOT cymmot dneMeHTOB a u b m obosnagaior
CHMBOJOM a + b; ecd Onepanuio HA3BIBAIOT YMHONCEHUEM, TO
DNEMEHT ¢ HA3BLIBAIOT NPOU36edeHuem dEMEHTOB a u b u 060-
JHAYAIT CUMBOAOM ab. B ocrambHBIX cayqasx aarebpamvieckyio
onepanuio OyjaemM 0603HATATE CUMBOJIOM *.



(] lrasa 1. [lepporataabasie CBe1eHmn

Anrebpantieckas ONEPANMA * HAIBIBACTCA KOMMYIMQIMUG-
HOt, €CAU Pe3yAbTAT €€ MPUMEHEHHA He 3ABHCHT OT MOPAAKA
JNeMEHTOB, T.e. AA JI0OBIX DIeMEHTOB @ U b ¥3 PACCMATPUBACMO-
I'0 MHOXECTBA BBHIMOAHAETCA paBeHCTBO a * b = bxa. Hanpmmep,
ONepALH CAOKEHAA W YMHOKEHUA THCEN ABIAIOTCH KOMMYTATHB-
HBIMHM ONCPALAAMEA, 4 BEIMHTAHUE W [CJEHAE — HEKOMMYTATHB-
HBLIMA.

Anre6pantieckas onepanua * ONpeeteHa s nap dIeMeHTOB.
Hcexoas ma Tpex aaemenTos a, b, ¢, ABYKPATHBIM NPYMEHEHUEM
OMEPALMH * MOXKHO [OLYHUThH Au60 saemerT (a * b) * ¢, 1ubo sae-
MeaT a* (b*c). B ofmem caywae 5TH dNeMeHTH MOPYT OKA3ATHCA
PA3IMIHBIMA.

Anrebpanveckyo ONepaumio * HA3LIBAKT GCCOYUUATRUBHOU,
ecan A UoOLIX TPEX DIeMEHTOB a, b, ¢ pAcCMATPUBAEMOTO MHO-
KeCTBa BHINOAHAETCH paBeHCTBO (a+b)*c=ax (bxc). B arom
(Aydae pe3yJbTAT ONCPALMM *, MPUMEHEHHBIM K SJIEMEHTAM a,
b, ¢, sanmUCHIBAIOT B BUAE @ * b ¢, OIyCKas B BHIPAXKEHHH CKOO-
KH, YKa3biBAOIIAE MNOPAJOK BLINOJHEHMs ABYX onepammi. Ac-
COOMATHBHAA ONEPALMA MO3BOMACT PACCMATPHBATE BHIPAKCHUA
@) * Qg % ... % (A, COAEPXAIIME TPOUIBOJBHOE KOHEHHOE YHCIO DJe-
MEHTOB a1, Gy, ..., Gk I acCCOMATHBHON ONEPALMNA PE3YABTAT
BHIMMCACHAA TAKODO BHIPAKEHUA HE 3ABUCHT OT PACCTAHOBKH CKO-
60k. Ecin onepamus accOUMATHBHA U KOMMYTATHBHA, TO PE3Y.Jib-
TAT HE 3ABMCAT M OT MOPAJAKA PACTIOJOKEHUA HIEMEHTOB B DTOM
BBIPAKECHUH.

[l anre6pan<eckoit ONEepALNE * TACTO NPAXOAUTCA PACCMA-
TPUBATH HaJMYHE OOPATHOM ONEPALMH, YTO PABHOCHABHO peme-
HHUIO YPABHEHAR

G*L=0; y*a=~hb

OTHOCHTENILHO DIEeMEeHTOB = u Yy u3 mMuOoXecTtBa A. Pemenue
OTHX YPABHEHHM MPUBOANT K NPaeod u J4e60l o6pamubim
onepayuam. B cayuae ux cymecTpoBauus OygeM rOBOPATE, ITO
onepanua * umeer o6pammuyro onepaywwo. Hammrame obpaTaon
ONEPAIMN PABHOCHILHO CYHIECTBOBAHUIO AaA JI0O0r0 DIeMeHTid
PACCMATPHBAEMONO MHOXECTBA NPA6020 U 468020 06pamublr
3AEMENTNOB.

e

7

L. 1. Muoxecrna, aaredpan'ieCKHe Onepauus, rpyine, KOABLA, 0O

—_—

Bean Aaa eMEHTA a4 IPABBIA 1 ACBBIA OOPATHBIC DIEMEHTE

: COBIAJAIT, TO DTOT @AMHCTBEHHBLIA DACMCHT HABLIBAIOT 06pam-

HbLM IAEMERTIOM K DICMCHTY (. B cayuae, korga anredpa-

MHeCKLA OIepaiidst HAIBAHA JIOMCHUEM, l]l"ll)i'L’[‘HbIH ATEMEHT K

SAMEMEHTY (1 HAAbIBAKT npomueonoaoaacubmt IAEMEHTROM [1JTH

AJEMOCHTH (2 | ODOBHAYAIT CAMBOJOM —d; B cay'ae, Korfa are-

HPAMICCKAR ONCPALKA HABAHA }'Mnumoulm‘..m. OOPATHBI DICMCHT
K AEMEHTY @ OOUIHAMAIOT CUMBOJOM . ITO HOIBOIET LNCPa-
110, OOPATHYIO K YMHOKCHHIO, JAOUCATEL B BAAC a/b=ab". )

Cpynnoii HAOBIBAIOT MHOKECTBO € OAHOHN ACCOUMATHABHOM H
o6paTumon oncpanued. Ecan arredpanieckas ONeEpatua b rpynie
HASBAHA CIOKCHUEM, TO TPYITY HAKBAIT addumuenot: cciu
aqrefpantieckan ONCPAIAA B CPYINC HAIBAHA YMHOXCHUEM, TO
PPYINY HADBBAIOT MYALTNUNAURGTIUEHOU. ['pynmy ¢ KOMMY-
TATHBHOM ONCPALMEH HAZBIBAIOT afeaesot: rpymy, COCTOYIO
M3 KOHOMHODO "THCIR MEMEHTOR, HAIKBAIOT KOHEUNHOT 2pynnoi.
A MO DACMOHTOB B CPYIIE — NOPRAIKOM 2PYNTbL.

[TpuMepaMy Upynn ABAAKTCA:

I. MHOAKCCTBO BCCX MEABIX "HCEI ¢ ONEPalMen CIOKCHAA “H-
ced.

2. MHOKCCTBO BCEX “OTHBIX THCEA € ONMEPALMCH (JIOKEHH
THCCIL.

3. MEOKCCTBO BCEX  HUCCA, KPATHBIX JAHHOMY 'MCIY 1, ©
ONEPALMEH CTOXKEHUA THCeI.

4. Muo&eeTsa, BCeX PALMOHAJLHBIX, JACHCTBATEALHLIX U KOM-
MJICKCHBIX THCET ¢ OMePAITMEH CIOXKEHUA THCET.

5. MHOKECTBA BCOX PAIHOHATLHEIX, ACHCTBHTEALHEIX U KOM-
[IOKCHBIX YHCEA, OTAMTHBIX OT HYAL, ¢ OMEPANMER YMHOKEHNA
THCOJT.

6. MHOKCCTBO BCOX KOMILICKCHLIX KOPHEH 71-W CTENeHH W3
CAMHALEL C OMEPAIIMEH YMHOKCHAA KOMIMEKCHBIX "TACEIL.

7. MHOXecTBa Beex BEKTOPOB Ha OPAMOW, Ha MJAOCKOCTH o
B (POCTPAHCTRE, MIYIACMBIX B AHAUIWTHYCCKOR PEOMETPUM,
OMEPALMCH GIOKCHEA BEKTOPOB.

Bean aana kakan-moo rpyma G u noamaoxectso H, copep-
sanieecs n (G, 0OpasyeT TpYUNY OTHOCHTCILHO AAreOHPAMTICCKOU
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onepamuu, sajanion B G, ro rpynny H maseiBaiorT nodz2pynnoti
rpynust (. Hampumep, agiuTuBHas rpynna Beex MeTHBIX THCET
ABIACTCA NOATPYNION AAAWTHBHOM CPYNIBI BCEX HMEABIX “UCEN,
KOTOpas camMa ABIACTCA MOATPYINOH AJAATHBHOM I'DYNNBI BCEX
ACHCTBHTENLHBIX THCET,

[Iycre B MHOXRecTBe K BBegeHBI ABE Onepauny — onepamnun
CHIOXKEHMs ¥ onepanus ymHOXKeHus. [osopar, 49To 2Pu onepamun
CBABAHBI 3AKOHOM JUCTPUOYMUBHOCTU, CCIU T TIOOBIX HIe-
MEHTOB @, b, ¢ #3 K BBITOIHAIOTCA COOTHOMEHUST a

(a+b)e=ac+ b, a(b+¢) = ab+ac.

Muoxecrso K HASBIBAIOT KOABYUOM, CCAM B HEM ONPEACIC-
HBI ACCONRATHBHBIE ONMEPALUN CROKCHAA H YMHOKCHUA, CBA3AHHBIC
JAKOHOM IHCTPHGY TUBHOCTH, TPHYEM ONEPALMA CAOKEHHA KOMMY-
TaTuBHAA ¥ 06aa1aeT OGPATHOM OMEPAINEH — BRIMUTAHUCM.

Koabio HASBIBAIOT KOMMYTNAMUEHBLM, COIN B HEM onepanus
YMHOKCHUA KOMMYTATHBHAA, H HEKOMMYTMATMUSHBIM — B TIPO-
THBHOM Cy4ae. 3aMeTHM, TT0 11060€ KOAbIO ARIACTCR abeaenoit
PPYNONOR 10 CAOKEHHUIO.

KomumyraTusnoe koasno P, B KOTOPOM €CTh CAMRUMHEIA H16-
MEHT M KAXABIM HCHYJICBOU DACMEHT UMEeT OOpPATHBIM IEMEHT
OTHOCHTEILHO YMHOXCHUA, HAILIBAIOT NOAEM,

[Tpumepamu mose# AapagOTC:

l. MuOXecTBA BeeX palMOHANBHBIX, ACHCTBATEALHBIX. KOM-
TUICKCHBIX “THCET ¢ ONCPAIMAMYI (JIOXCHUS ¥ YMHOXKEHHA THCE.
2. MuOXeCTBO Beex “ucen BUIA @ +h\/§, rjge a u b — panumo-
HAJBHBIC TUCIA, ¢ OMEPANMAMIA CAOKEHUA U YMHOKCHUA TUCes.
3. MuoxectBo, cocrosmee us asyx saemerTos () u 1, ¢ onepa-
LUAME CAOKCHHA ¥ YMHOKCHHA, 32 JaHHBIMU PABCHCTBAMA
0+4+0=0,

0+1=14+0=1, 1+1=0

0-0=0, 0:-1=1-0=0, 1+]=1.

1.1. Muoxecrsa, arreGpamieckyue ONPPATHHA, FPY L], KOALNA, NOIE 9
——

B m060M MOJE MHOXECTBO BCEX DACMEHTOB ABIACTCA abeaesoil
apynnoii ¢ onepayuell CAONENUR, A MHOKCCTBO BCEX HEHYCBBIX
aeMeHTOoB — abeaesol 2pynnoi ¢ onepayuetl ymnoxcenus. OT-
;ém;[a cAefyeT, MTO ONEPAIMHM CHOKEHWA ¥ YMHOXKECHUA HMEIOT
o6paTHBIE ONEpPANMM — BEITUTAHWE U JEICHAE. Jlas aTux one-
paumit MCIOAB3YIOT T Ke 0603HAMEHUA, 9TO U A OJJHOMMEHHBIX
aqueaoBex omepanmit. Kpome Toro, aasm wersipex onepaumi (cao-
;ﬁenue, YMHOKEHNE, BEIMHTAHNUE, [e/ICHNe) COXPAHAIOTCA OOLITHbIE
fpaBiAa npeodPA3OBAHUA BEIDAKCHUM, A AMEHHO!

C ac —a (11

a ¢ adxbe ¢ —a
- d_bd’ ) b’

o
b d bd 0

OTMGTHM TAKXe, 9TO paBeHCTBO % = :] BEPHO TOTAA H TOJNBKO
Torga, Korga ad = be. Takum o6pasoM, ¢ TOMKHM 3PEHMA MMPABAI
o6pameHus ¢ BEIPAKEHUAMH, BKAIOYAIONMMHA HeThIpe oncgauuu‘
HOMA AHAJZOCMYHBI TMOJAAM THCER ([MOMK0 PAIMOHANBHBIX, JCHCTBH-
TeabHBIX WIM KOMIIEKCHBIX 'ncen). [looromy saemenTel a060ro
HoJAs CTAHEM HA3RIBATH YMCJIAMH, €CJIM TAKOE HA3BaHWe He OyjeT
IPABOAUTH K [Ty TAHALE WM KAKOH-THOO JABYCMBICIEHHOCTH. [Tpu
TOM HYJEBOM HJeMeHT moaa OygaeM 0003HAYMATH CMMBOJIOM 0, a
CAMHUTHEI DAEMEHT — CUMBOJOM 1.

[lepeuncanm HyXHLIE HAM B JadbHedmeM obume (akTbl 06

aneMeHTax MPOU3BOJIBHOIO NMOJA.

A. B nose P onpejeresa Onepanud, HasbBACMas CAOKCHHEM,
KOTOpas KaxJ0# nape saemenTos a u b noas P cTaBuT B COOT-
BeTCTBHE DAeMeHT a+ b u3 P, HabIBaeMbIA CYMMOU JIeMEHTOR
a u b. [Ipu sTom:

1) CrOXeHEMe KOMMYTATHBHO, T.e. a+ 0 =b+a gaa mobbix
aneMeHTOR a ¥ b un P;

2) caoxenme accoumaTusHo, T.€. a+ (b+c¢)=(a+ b) + ¢ pna
106BIX daemenTon a, b, ¢ m P;

3) B none P (:ymecrrhye*r eIMHCTBEHHBM 2JaeMenT (), Ha3bIBae-
MBI# HYJIeBBIM, Tako#, 910 a+0 = a Aas 1060ro HIemMenTa
o P;
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4) aam moboro amemMerTa a w3 [ cyIecTsyeT equHCTBeHHBIN
AIEMEHT —(, HABBIBACMBIN TPOTUBOMOMOXHLIM, TAKOH, “T0
a4+ (—a) =10 (310 cBORCTRO 06ECNEIRBACT CYIICCTBOBAHNE
onepanuu, OOPATHOM K (JOXKEHUIO, — BHITATAHNA ),

B. B nmose P oupegesena onepauus, HA3LIBACMAS YMHOXKCHUEM,
KOTOpA# KaXI0H nape diemeHTOB a m b wa P erasur B co-
OTBETCTBHE DAEMEHT ab uy /7, HAOKIBAOMBI NPORIBEICHAEM
anemerTos a w b, TTpw aTom:

) YMHOKCHME KOMMYTATHRHO, T.¢. ab = ba mas a®OnLrx Hiae-
MeHToB @ ¥ b un P;

2) YMHOXCHWE ACcCOMUATHBRHO, T.0, a(be) = (ab)e pas moburx
eMeHTOoB @, b, ¢ ua P:

3) B nose P cymecTsyeT eAMHCTBEHUBIN SIOMEHT |, HA3BIBA-
CMBIM CARHATHRIM, TAKOR, ITO - [ = [ -a = a s moGoro
aJeMeHTa a wa P

1) Ana xaXA0ro HeHyJACBOro azemenTa ¢ wi P cymecrsyer
CAMHCTBCHHBIA DAEMEHT @, HAIBIBACMBIH OGPATHBIM, Ta-
Koil, aroa-a ' =a"l-a=1 (2T0 CBOMCTBO OOCCTETHBACT
CYHIECTBOBAHKME B noge [ onepatnn, 00paATHOR K YMHOKEO-
HUIO. — ACACHUN).

C. B none P ciaokenue u YMHOXKCHHE CBA3AHBI 3aKOHOM JnAc-
rpuby THBHOCTH, T.¢. AW JOOBIX DIEMEHTOR a. b, ¢ wy P
BBIMOAHACTCA COOTHOWEHNE (o + ble = ae + be.

1.2. Npocrie u gaoMHLIS
CYyMMBI

B matemaruke TacTo NpUXOANTCA PACCMATPHBATL CYMMBbI
OOMBIIOrO KOAMYMECTBA THCCA MAN HIEMEHTOB HEKOTOPOTO MHO-
KECTBA € OMEPAIMER (JOKEHUA B HEM. KOAA CAADAEMBIC MMCIOT
OAMHAKOBEIA BUJ W DANMYUAOTCA JUILE MIJICKCAMIM, HATIPHME]D
CYMMBL BHAA,

G+ arpr + ..+, o Fowf 4+ o B,

1.2, [IpocTsie ABOMHBIE CYMMBI
e

KpaTko TaKue CyMMEL SJAMMCHIBAIOT CAeAYIONMM 00pasoM:

n
p
' o= _ aifis
ota =Zﬂi-. a1 B +agfr+ ...+ anfn
el T =
FAe CHMBOA 3, — CUMBOA CYMMBL i — undexc cyMMuUposa-

HUR. ——
Ungeke cyMMUPOBAHHA MOXKHO obosHAMATE J060# OYKBOH,

T.C.

MHOXATEIb, HE 3ABMCAIINN OT WH/EKCA CyMMUPOBAHUSA, MOX-
HO BBIHOCHATE 32 3HAK CYMMBL, T.€.

m n
Y act=ay 2.
k=p k=p

JlencTBATENBHO,

n

! o

E ar® = ar? + oz + ... faz" =
k=p

=a(z? +2P +... +2") = az;r:*.
k=p

YacTo TAKXKe TPAXOANTCA CYMMEPOBATH CaraeMbie mo AByM
7 Mo mpoberaet onpeme-
WHACKCAM, KAX/BI M3 KOTOPBIX HE3ABHUCH p s
JeHHLIC JHAYEHHS. DTO OIPABOJMUT K ABOMHBLIM CyMMaM T

P mn
PIDIL
=k j=m

[Ipu gedcTBAAX C ABOUHBIME CyMMAMHE MOKHO M3MEHATH TOPAIL0K
CYMMWPOBaHHA, T.€.

=k j=m j=mi=k
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JleicTBrTENBHO,
P n r
Z z aij = Z(“im toimpr +...+ “in) ==
i=k j=m i=k

=0km  FOpmy toooFQgn =%
+ g1 gn + Cprmpr +on+ Qfy | oy +

s+ = w »
LS

+ pm + pm+l +...+ thpn = M

n

N P P P P n »

=3t Vmin ot in= 3 (Y ) = 33
_— ;- 2
=k i=k =k j=m “i=k !

j:ﬂ’li:k

[
OTmeverroe Mpasuio pacnpocTpagseTcs Ha CAYYAA CYMMUPOBA-
HUA 110 J0O0MY KOHETHOMY “MCIY HHACKCOB.

1.3. Nepecranosxm
H NMOJCTAHOBKM

[lyers gaso komewnoe mmoxecTBo M, cocrtosmee ws n sie-
MEHTOB. DJAEMEHTHI DTONO MHOKECTBA MOXHO nepeayM(}pOBaT.b
HATYDAIBHBIME “mcramu [, 2, ..., n. [lockoasky Hac He Gyayr
MHTEPECOBATL CBOMCTBA DJIEMEHTOB MHOXECTBA, TO MOXHO npu-
HATH, ITO JICMEHTAME MHOXeCTBA M ABNAIOTCA caMu >TH qucaa
Besixoe pacnosoxenne wmeen 1,2, ... . ns OnpeeIeH oM nops,qn«l
HAJBIBAIOT NEPECTNAN06KOU W3 1. Ticen (AIM 13 . CHMBOJIOB) B
(?()u.mm C1yae MepPeCcTAHOBKY M3 7. CHMBOJOB JAMMCHIBAIOT n;a,qo
tot2 ... ip, TAE KAXKJAOE 9HCH0 ig, $ = 1,2,... n, ecTh 0gHO m
wmcen 1, 2, ..., n M HY OAHO M3 HTHX YHCEn HE m)ﬂTopnﬂTm. ‘

A
eopema 1.1. Obujee KOAUNECTNBO PATAUNHBIE NEPECTa-
HOGOK 43 N CUuME0406 pasro n! =1:2.3-..n

o> lewcrsurensno, B MePeCcTaAHOBKE i) ig in 92 1) MOXHO NpH-

HATE I 7

. !céﬁoe m3 gmcen 1, 2, ..., n. Takux BOZMOXHOCTEH BCEro 7.
P BLIODAHHOM DHAYMEHWH 1) 32 9 MOXHO MPUHATE OJHO U3 1 — |

HE COBMAJAIONINX C 1) THCEN. SHAYMT, PANIMTHBLIX BOIMOKHOCTE

1.3. TlepecTaROBKH U HOACTAHOBKH

BRIOOPA MAPLI CUMBOJOB iy uis cymecrsyet n(n — 1). [Ipogoaxan
HOACHET BAPMAHTOB, “€PE3 N MWAroB NOXY M ofmee KommiecTBO
[epecTAHOBOK, paBHoe 71 - (n—1)---3-2-1=nl»

[oBopaT, ITO “HCIA i W j, CTOSUME B NEPECTAHOBKE, coCTA-
AAMIOT UKEEPCUI0, UIK 6ecnopadoxr, ecim i > J, B TO BpeMs KK
i B TOR UEPEeCTAHOBKE CTONT PAHbLIIE (nesee) smeaa j. Tak, B me-
pecTaHOBKe 2 1543 wmena2ul, 5ud, 4na3,5udcocTaBaaior
WHBEPCUHA,

[lepecTAHOBKY HAJBIBAIOT YemMOtl, eCau “THCIO BCEX MHBED-
CHit B HCH YeTHO, # Nexwemnot, CeIn eI BCeX WHBEPCHN B HER
HETeTHO,

[MoacueT MCAa REBEPCHA B NEPECTAHOBKE yA00HO TPOBOAATD
crepyonmm obpasom. Cradara NOACTATHIBAIT, CKOIBKO TUcel
8 mepecTaHoBKe, OOABLIIAX CAHHHIBL, CTOUT JCBEe eIMHATILL Ja-
TEM TIOACHMTHIBAIOT, CKOABKO Mce, HOIBIMX ABYX, CTOUT JeBee
asoiky u T.4. [lycTs Jesee CAHHHALIEL CTOUT ky amcen, 60aBOIMX
¢{MHUIIBL, JeBee ABYX — ky amcer, O6Omsmmx Anyx a1 T.4. Hakonen,
MyCTh JeBee THCAA 1L — 1 crout ky_ mcen, GOILIMX 71— 1. Torpa
obmIee M0 MHBePCHE B nepecTanoBke OyaeT paBHO

kl +k2+---+k‘n—l-

Tak, npu nojgcHeTe HUcaa uHBepcui B nepectanoske 3 2 1 54
noaym: k) =2, ka=1, k3 = 10, k4 = 1. Tooromy obmee
YN0 WHBEPCHW B DTOM MEPECTAHOBKE DABHO 24140+1=4,
A MepecTAHOBKA ARIACTCHA ETHOU.

[epemery MecTaMH Kakux-ambo JBYX CHMBOJOB B HepecTa-
HOBKe (He 00A3ATeNLHO COCENHAX) HAIBIBAIOT mpancnozuyuet
HTHX CAMBOJOB. TPAHCTIO3WIMIO CHMBOJOB ¢ M J B MepecTaHoB-
ke obospayaoT vepes (i, j). Tparcnosuuua B 0EPECTAHOBKE W3
N CHMBOJOB TPMBOJUT K APYTOW NEPECTAHOBKE U3 TEX Ke CHM-
gosios. IIpu noMomm NOCAe0BATENLHOCTH TPAHCIOIAIAH MOKHO
NepeATH OT OAHOM MePecTAHOBKY U3 7l CAMBOIOB K mo6oR Apyrou
MepecTAHOBKE B3 TeX K€ CHMBOJOB.

Teopema 1.2. Bcaxaa mpanCROIUYUR MEHAEM UETN-
HOCTRD NEPECTNAROBKIL,
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> PacemoTpum cayyqail TpaRCHOIMING PAAOM CTOAMMX CHMBOIOB
I M J, T.e. CIy9al TPAHCOOZULMY DTHX CHMBOJOB B NePeCTAHOBKE
suga A i j B, rage A — rpynna CMMBOJIOB, CTOAUMX B nepecra-
HOBKE CJ€BA OT CHMBOJA £, & B — rpynma cuMBoAOB, CTORIMAX B
HEpecTanoBke crnpasa oT cumsoaa j. Tpascnosuums (i, j) nepe-
BOAUT JAHAYIO NEPECTAHOBKY B nepectanoBky A § i B . B ofeux
MEPECTAHOBKAX CUMBOJ  COCTABAACT OJAHN M T€ K€ UHBEPCHH ¢
cumpoaamu w3 rpynn A u B. To xe camoe cupaseaswso u ann
cumBoaa j. Ecan B jasnon nepectanoBke cCuMBoan: i u } He cocTa-
BJIAJAN MHBEPCHH, TO B I'I(JBUﬁ NepecTaHOBKE MOABRWTCN 0OJAHAa HOBAA
HHBEPCHA, T.C. TMCIO MHBEPCUM YBOINTUTCA HA CAMHMLY. Eeau
K€ CUMBOJIBL £ ¥ | B JAHHOM EPECTAHOBKE COCTARIAIN HHBEPCHIO,
TO B HOBOM HEPECTAHOBKE OHA MPOMNAAET, T.€. TUCIO WHBEDCHY
YMEHBUMTCA HA efuEuiy. B oGoux caysasx 9eTHOCTH nepecra-
HOBKH MEHACTCA.
Teneps paccMoTpum o6umai cay«as, KOTAA CMMBOJIBI 7 M j B
MEPECTAHOBKE pa3AeIeHbl TPYIION M3 § CuMBOIOB (5 > (). 3aech
MCPECTAHOBKA UMEET BUA:

A 1 k\ k-z k_.‘ J B.
[Tocae rpancnosuumu (i, §) ara IePeCTanOBKA NPUMeT BUA:
Ajhkiky ... kyi B,

Takoe npeo6pasosanue moxHO PACCMATPUBATE KAK NOCIEN0-
BATEIBHOCTDL TPAHCIOIMIAN, CNEPBA CHUMBOJA i ¢ cUMBOTaMu k),
ko, ..., ke, j, asarem cumBoaa J ¢ camBoramu ky, ks, ..., k. no-
ATOMY paccMaTpuBaeMas TPAHCTIODMUMA DKBUBAICHTHA [0CACA0-
BATCABHOCTH WD 25 + | TPAHCHOIMINAE CTORIMK PAAOM CHMBOJIOB.
[Ipu sroM wernocTh nepecranopkn OVAeT MEHATHLCA HeYeTHOE

TCIO 25+ 1 pas, T.e. AAHHAS W HOXY TeHHAA NEPECTAHOBKA HME)T
PA3HYIO 9CTHOCTE. B

Teopema 1.3. Yucao wemumz NEPECTIANOBOK U3 1L CUM-

60406 MPU T 2 2 PAGHO WUCAY HEUCHBT NEPECTIANOBOR U3 1L
CUMB0406 u cocmasazem n!/2.

.;‘&"3.. [MepecTanoBri it AOACTAHOBKH
;&';-ﬂ}'CTb a — obmee TEI0 Beex 9eTHLIX, a b n["nj{uo ‘11{:'.;[11 [_“Tx
i.il'e-te*rm:tx NePeCTAHOBOK M) 1 CHMBONOB. I} Kask fOM MeTHOW HEpe-
GTAHOBKE TPOBEIEM TPAHCIOBULIIO NEPBOTO # BTOPOLO c:m‘!m VIO,
Bee noayTCHALIC TIOCAE HTOTO NEPECTAROBKN CTARYT HEMe mb’m‘u
M Cpean HuX HE Oyaer pasbix. Obmee Tuciao tm:l_\"n.-mmirx‘ n‘(.]n-.
ETAHOBOK PABHO KOJAMMECTBY "ETHLIX OepecTiHOBOK (1. ! t}.)'l (_)-M_\r
a< b, AHAZOr@THO, BRITOJIHAS TPAHCIIOBUIIIO ne[um_l O 1;1 [‘s'rnpnl;n
CHMBOJOB B HCUGTHEIX TCPECTAHOBKAX, TOAY'THM, "ITO :q‘ (L. 1
THX HEPABEHCTB M M3 TOr0, "1T0 00MIee A0 BCEX NePECTAHOBOK
PABHO n!, CACAYET YTBEPXKACHHE TCOPEMbL. B

Beakoe BInMMHO OJHOBIHATHOE OTOODAKREHHe MHOMECTBA “H-
corx 1. 2. ... n HA ceba HAIBBAKT NOJCMar08KOU N-1 CTEINCHMU.
Ecan npy IaHHON MOACTAHOBKE CHMBOA 1 OTOODAKAETCA B CUM-
BOJ (Y, TO DTY NOACTAHOBKY LEACCOOOPAIHO JAMMCHIBATE B BAIC

i P e tu) (1.1)
gy Oy ... O,

Eean B nogcragopke (1.1) copepwiaTe TpasCnosunua (mepe-
CTAROBKY) CTOIOHOB, TO OYAET MIMCHATLCA JAIEL (POPMA HATIUCH
aton nogeranosku. Camo ke 0ToOpAXeHHe OCTACTCA TCM Ke.
MosToMmy A00YI0 HOACTAHOBKY A MOKHO 3anMcaTh B BUAC

TTRO @y o O

[peacTaBieHAnle B TAKOM BHAC MOACTAHOBKH 1-W CTEOCHH OT-
AMHAIOTCH TOABKO BTOPOM CTPOKOH, KOTOpast (DAKTUIECKH €CTh
epecTanoBka 13 1 cumMeoaon. OTcioja cieayer, ':'ru (rﬁllli.'v 'm:--'
/10 PASTHAHBIX TOACTAHOBOK 11-H CTENEHA PABHO 7! [ogcTanoBKy
HADBIBAIOT dem#uoil, el ee BePXHAS W HUAHAA CTPOKM ONpPeae-
JUIOT NEPCCTAHOBKN OJHOM TETHOCTH (B HTOM CIy1ae CyMMa 'l}ttl‘h
MHBEPCHR ABYX NMEPECTAHOBOK “eTHas ). Ecau nmojACTaHOBKA 3aIi-
caga B Buge (1.1), TO ¢e YCTHOCTH €CTh “IETHOCTE MEPECTAHOBKM
B HrkHEH cTpoke. OTCIOAA BBITEKAET, 1T0 MO TeTHRIX NOA-
CTAHOBOK N-# cTenenu pasuo n!/2.



[maBa 2 CUCTEMBLI

NIMHEWHbBIX
YPABHEHMA.
ONPEAENUTENM

2.1. Mevop
nocnefoBaTeNLHOro
HCKMOYEHMA HENIBECTHLIX
(mevon Faycea)

Nive e w u
YCTh JaHA CHCTEeMA JHHEeHHBIX YpaBaHeHHH

ATy a4+ ...+ hinly = {J| y
a2y + a2 ... + aspzy = bo,

(2.1)

A T+ ApoTo + ... + Amnn = by,

Koadwpurme
- 'HTBl MPH HEHIBECTHBIX COCT

OCTABAAIOT 11 =
HYIO Ta0NHIy Bilaia

a1 412 ... aQp
A= Ly a2 ... (9p

U1 (L2 flnn

HABBIBAEMYK) MATMPUYEt cucmembl. [Tepeomt mnpexe v ko-
MppumHEnTa a;j 03EAMACT HOMED ypaBHERMA, BTOPOH — z;om'p
AEH3BECTHOTO, NP KOTOPOM CTOMT DTOT Koaqpunment. Koagp-
mnmenTH EJ], ba, ..., by, HaswBaOTCH c80600NbIMY YACHAMU
ypasxenuu cucmemst. Ecmm cBobogmme <wenst PaBHEI Hy-
O, CHCTEeMA HASKIBAeTCA 0dMOpOdHOt, B TpOTHBHOM cIy4yae —

R

2.1. MeToa BOCAEAOBATEALHONO HCKAROTeHHA HeHIBECTHBLY 7

-_.--l—'_'___
weodnopodnoti. MaTpuuy

1] 12 won. Qin hl
a9 (4003 - u'}ll h'ﬂ
B=

) Q2 ---  pn [

HASBIBAIOT PACULUPEHNOT mampuyeti cuemembr (2.1).

Pemenne cucremsi (2.1) — 510 moGo# YIOPA AOYEHHBINA HADOP
(z1, T2, ---» T,) U3 N 9HCea, MPH HOJCTAHOBKE KOTOPHIX B ypas-
HEHHA CHCTEMBI BMECTO (10()TBCTCTB)’!0!].[HX HEUIBECTHRIX Kaxaoe
yPABHCHUE CHCTEMbI MPEBPAMIACTCH B TOXACCTBO. Cucrema, He
UMEeIas H1 O AHOrO pemenn, HASLIBASTCA HECOBMECTHOU, HIH
npomuseopeyuueod. Cucrema, AMEIOWAA XOTA 6b1 OHO pPereHue,
HASLIBACTCA COBMECTIINOU.

COBMECTHBLIC CHCTEMEBI [TOPa3 AeAI0T Ha onpedeaennste, 06-
AAAAIOUIME CAMHCTBEHHBIM PeIIeHUeM, 1 neonpedeaennsie, 00K
AAOUIME MHOKECTBOM PELleHIH. OanopojHas CHCTEMa BCETAA
COBMECTHA, TAK KAK MMeeT 10 KpaiHeH Mmepe Hy/eBoe peleHue
L =x9=...=&y =U.

Bripaxerns ((popmyast), copepxaime HEM3IBECTHBIE Iy, T2,
... I, A HEKOTOPBHIA HAGOP MPOMABOABLHBEIX HOCTOAHHRIX, U3 KO-
TOPHIX TIPH COOTBETCTRYIOWEM BhIGOpE IHAYCHAUN [TPOU3BOIBHBIX
NOCTOAHHEIX MOXHO TOAYVYIUTH aboe KOHKPeTHOe ])PII.I(’,HHE CHC-
TeMbL. HAABBAKT 06wuM PEWENUEM CUCTREMDL, A TI000e KOH-
KPETHOE PEIIeHHe CUCTEMbI — €€ HACTIHbIM PEULEHUEM. lBe
CHCTEMBE ¢ OJHUMM ¥ TEMH K€ HCHIBECTHBIME IK6UEAAEHTTINGE
(pasnocuabubl), CCIN KAKI0E PEIICHUE ONlHOM M3 HAX ABJIACTCA
peIneHueM APYTOH wiam 00e CHCTEeMBbl HECOBMECTHEL.

Haj ypaBHeHHAMM CHCTEMEI OOBIMHO MPUXOAUTCA HPOBOANTE
CAENYIONNE IACMEHTAPHBIE TLPEOOPa3IosanUL:

1) ymuOXeHHE 00EUX qacTed Kakoro-aubo ypaBHeHMs HA TMC-
JIO, OTAMIHOE OT HYJA;

2) npubasienue (BeMATARKE) K OJHOMY yPABHEHHIO APYTOro,
YMHOXEHHOrO Ha HEKOTOPOE HHCA0:

3) mepecTamoBKY yPABHEHUH;

9—4350
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4) BrMepkuBAERe VPABHEHMT Buga () - ay +0- iy Fuu g =
=1, r.e. roxgecTr D =0:

) MePeCTAHGBKY HOMDBECTHLIX B CHOTEME VPABHCHHHU,

B peayasrare anemenrapusrx OPeOOPAROBAHKE CHCTEMA Npe-
obpasyercss 8 SkBUBageHTHYIO. O6immi cnoco OTBICKAHUA e-
ILIl’-'HHﬁ 00BI'THO OCHOBRIBACTCA HA DOCAR OB TCABHOM nepexoae o
NOMOMIBIO SAEMCHTAPHBIX NPe0OPANOBAHNHE OT AAHHAU CUCTCMbBEL K
TAKOH DKBUBAJCHTHOR CHCTEME, A KOT OPOU PEIeHHe HAXO INTCHR
HpocTo. OAHAM 13 TAKKX cnoco60B ABaAeTCH Memod nocaedo-
BAMEALHO20 uCKMOUENUR Heudsecmuuw (memod laycca).
AATOPATM HTOUrO METONA COCTONT B CACAYIOMIEM,

[Mpeanoaoxum, wro KoaduputmenT o)) cucremsr (2.1) oranien
OT HYAA. DTOrO BCErja MOXHO 100MTHCA, HEPeCTABILAA B Iy Taw
HEOOXOIMMOCTH YPABHOHMSI CHCTEMEL MIAH HCHMIBCCTRLIC B HeR "
MEHSIA HYMCPAIMIO HEM3BECTHEIX. YMHOKHUM NeppOe ypasHeHue
Hi a21/a)] ¥ BBITTEM M3 BTOPOro ypaBHeHMA, 3aTeM Ha agy) /a) u
BECITEM U3 TPETHEro ypasHeHns u T.4. Hakonen. ymuoxum nep-
BOE YPABHEHME HA Q.1 /0)] ¥ BBIUTEM M3 MOGIAHErO ¥ PABHCOHWA,
B peayabrare HemasecTHOE £y Gy aeT MCKIIOMEHO M3 BCEX YpaBHe-
HUM, KPOME TIEPBOrO, H CHCTeMA TPUMET BIA:

aney +a19r2 + ..+ die, = by,
Wyiy + ...+ Ty = b, (2.2)
] ] =/ |
Qa2 + coi Oy = hm .

B cncreme (2.2) caeayer BRMCPKHYTL ypagaeaus puga (- 7, |
+0 o+, +0-2, =0, ecnu Taxue nogeunnes. Ha ATOM NEPBEIMA
mar Meroga Fayeea sakamymsaerca.  Dxement (4§ HABIBLOT
6 ETYUUM INEMERTIIOM HTOIO MIATA.

CJ’I(!,I(yIOIuHH WATH MPAMORO X041 MeTo 4 1-'&1-.\'(:(:;1 OCYMeCTBIA-
0oTea asarormso. Tak, ma propom mare npu aly, # () nocaego-
BATECILHO YMHOXACM BTOPOE yDABHeHHME Ha ajy, [aly, aly/ah,, . ..,
A/ @y M BeITHTARM €00 ¥ 3-10, 4-r0, ..., mM-ro YDABHEHHH.
B peayabrare HemaBecTHOE T4 MCKNDUASTCOR M3 BEEX ypanueumi,
Kpome 1-ro u 2-ro. Ha TperseM mare memasectioe T3 NCKIIOYA-
ETCA W3 BCEX YDABHEHMH, KPOME MepBLIX TPEX, ! T.1.

I
Imocn BCTPETHTCA yPABHEHHE BUAA ,

-:.-Em.nr L)
I
' : e MPAMOro X0JIa MeTOAA
. Bo3MOXKHO, ITO HAa HEKOTOPOM mIAre TPj

1. Meron MOCARA0BATETLEONO HCKIO HCHILT HEHIBEC

0-21 +0-2g+e 0z =biy i 0. (2.3)
Torga paccMaTpUBaeMad CHCTEMA HECOBMECTHA, U ,ua.nzuizz:i
ge pelreHne MpeKpPaaeTcs. Eean xe npyu B no.rmenu: (gps, &
XOfa METOAA [aycea we BOTPETATCA YPABHEHAA BMOB n.n,mm
gﬁccuawpanaeuaﬂ cucTema He Doaee 1eM 1epes 1m ma; p

xojia TpeobpasyeTes B DKBUBAICHTHYIO CHCTEMY BULA

@)1 -|-(J.]2.'.L'2+... + a)pr +... T A1pTn =b]$
apdy+ ...+ 0y +... TA2pTn = ba, (2.4)

Qrrly + - +ﬂ-r]l-|-'5n = by.

s yIPOIICHAA 3AMNCH B CHCTEMC (2.4) ui’rpmcn"na,q x(m(j(:-cbu-
umenrramu onymens. B el ne Goxee m yp?.aneunn, T.€ TS m;
HBE/IeHBI
HUA, BO3MOXHO, OBLIM 1P
TAK KAK HEKOTOpbIE YPABHCHHA, i

B () =0 ¥ BEIMEPKHYTHL ; .
nﬂi’flpn r = n cucrema (2.4) wmeer 'rpeyt‘cnth.m BUL

an ) + 01222 + .. + apZnl= b1,
agyry ...+ Aoy l= ba, [25)

el b 5

unﬂ'ﬁn.l = by,

¥ B HEH JErKo COBEepIIRTH Uﬁpa'[‘ﬂ'hlfl X0 q.le'ro,aa“ I‘a.yt,(,ai.me,gif‘
3TOro U3 NOCACAHEro YPABHEHHA 3TOU cncrqum Ha,n,q‘em 3H ﬂmc.
HEH3BECTHOrO In. [IOACTABUB €ro B MPEATIOCAEAHEE YyPABHCHHE,
Mpogoaxan Tag aazee, OAHOIHATHO

7 JHAMEHUE Lp—|-
e CrejoBaTeab O,

: THBIE L1, T2, +.- (En
()ﬂ‘p(}ﬂ,(‘.ﬁﬂM BCE HEeuanec
ecam cucrema (2.1) mpu opaMoM xoae verbaa [aycea csogwres

y —
K CHCTeMe TPEYTOIBHOTO BHAA, TO TaKad CHCTeMA OnpeejcHHAd,
: - P pemeHne.
T.6. AMEET CAUHCTBEHHOE P | -
[Ipn r < n cucrema (2.4) umeeT BUA rpamemmn. B ne e
eC
BOCTHBIE T, L2, -« -, Ly TPUHAMAIOT 34 [JABHBIE, & HEU3B . .
Ty42 £, — 34 csoboanse. UBgOOJHBIE HEM3IBECTHBIC
Lrgls Tr42y »ooy &

: |
2 l
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MOTYT TPUHEMATE Ja00be (pUKCHpOBAHABIC 3HAYMCHUA. |logarasg
Zr+1 = Trdls Tr42 =Yr42, <« -y Tn = Yn, LAC Yr+ls =-+y Yn — OPO-
MIBONBHEIE MOCTOAHHBIC, W UPOBEAA B cUCTeMe OOPATHBIA XOJ
meroga laycea, momyaum popmyaer:

rzl '_—Bl+Q'l.f'+l'7r+l+---+ﬂln7m
T2 =[a+ Q2 r 41 Yr41 + oo+ QopTng

J Tr =fBr+arr 1Vt +-o-+ Gy [ (2.6)
Tr+l = Yra-ls

\ ‘Tﬂ = 7‘1‘1!

KOTOpBIe cocTaBasor obmee pemenue cucremst (2.1). U3 obme-
ro pemesus (2.6) npum KOHKPETHBIX JHAYMEHHAX Vrii, Yriz, - ...
Yn GyAyT moayuaThes acTHele pemenma cmeremsr (2.1). Tak
KaK KaxJoe CBOGOJHOE HEMIBECTHOE MOXET MPURUMATE 0eCTH-
CIeHHOe MHOXECTBO 3HaveHu#, cucrema (2.1) mpm r < n, Te. B
(JIy'iae, KOrja OHA NOPUBOJUTCA K TPANIETICHAATLHOMY BHAY, 0fia-
AaeT GeCHMCICHHBIM MHOXECTBOM DEemeHMH. ITO CHPABELTARO
AJA COBMECTHBIX CHCTEM, MMEIOLIMX MEHBINe yPABHEHUM, 1eM He-
M3BECTHBIX, W, B Y4CTHOCTH, JJIA 0 AHOPOIHBIX, HMEIOUINX MEHbIIe
YPABHEHMH, “IeM HEM3BECTHBIX.

Ha npaxruke merog laycca obbrano peanuayior s MATPHYHOU
bopme. Jlas HTOr0 BHOMCHBAIOT pACUMPEHEYIO MATPUIY CHCTE-
MBI, B KOTOPOH# A1 yAOGCTBA OTACAMIOT BEPTUKAIBHON HepPTOi
cronben cBOGOAHBIX WIEHOB, W MPeoBpa’oBAHMS MTPOBOAAT HAT
ITOM MATPHUCH, 3aTeM Ha g oMy weHHOR u T.1. [Ipu sTom MaTpPH-
bl 9KBUBAJNCHTHBIX CHCTEM TAKXEe CUYHTAIOT DKBHBAJICHTHLIMY,

Hpumep 2.1. Merogom laycca pemmrs CHCTEeMy ypaB-
HEHUH
Ty =229 +4x3= 3,
3z) — z9+513= 2,
221+ z9+ z3=-1,
22y —4z9 + 3243 =

g

9 1. Meroxa OCAEA0BATEAbHOr0 HCKIIOYEHHA HEHIBECTHBIX

P plUIeH e Ocrapias B pa,cmnpeunoii MATPHIE cCUuCTEeMbI
Bt &

1 -2 4| 3
3 -1 5| 2
2 I lj=
2 -4 3

¢TpoKy (3 MIMEHEHMA W BLIMHTAA yTPOEHHYIO MCPBYIO
U3 TpPeThen u

nepBy1o ‘
CTPOKY M3 BTOPOM, Y/ABOCHHYIO NHEPBYI) CTPOKY

MeTBePTOM, PHAEM K SKBUBAICHTHON MATPHIE

1 -2 4 3
0 5 -7|-7
0 5 =7(-7}|
0 0 =5|-3

BorauTas B 3TOM MATpULE BTOPYK CTPOKY W3 TPeThen #
OCTABIAA APYTHE CTPOKM Ged M3MEeHeHHUs, MOy MM MaTpHILy

1 -2 4| 3
0 & =Ty—1
0 0 0| 0}
0 0 -5|-5

Bui4epKMBaA 34€Ck TPETHIO CTPOKY, MPAAEM K MATPHIE

1 -2 4| 3
0 §5 =-T|-7),
0 0 -5|-b

KOTOpas COOTBETCTBYET CHCTEME

z — 2x9 +4dxy = 3,

5:1:2 — Ty = -7,

- 5273 = —dJ.

Qreioaa, copepiiag 0OpaTHBIN X0/ METOAA laycca, nangem
I3 = 1.

T =-1, 9 =0,
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IIpumep 2.2. Meroaom laycca pemmTh cucTeMy ypasse-
HUH

Iy +2I2+3.’L'3 :4‘
23:[ +4ﬂ”2+{i1‘3 :‘_{‘
3zy+ 10— :_r;_-;:l_

Pemenne. Ecam B pacnimpeHHOR MATPHIIE CHCTEMBI

1 2 3|4
2 4 6|3 :
3 1 =111

MEePBYI0 CTPOKY OCTABATH 0O€3 MAMEHeHUA, YJABOCHHYID MEPBYIO
CTPOKY BBIYIECTH U3 BTOPOH, YTPOCHHYIO MEPBYIO CTPOKY BHIMECTh
U3 TPETHEH, TO MOV MM MATPUILY

1 2 3| 4
0 Qe P =5
9 =10 =11

.

Crpoka (0 0 0 | —5) coorsercrsyer ypasuesuioo 01z +

+0-29 +0-253 = —5. Hanumume Takoro ypaBHeHHsA YKAJLIBAST HA
HECOBMECTHOCTH PACCMATPUBAEMON CHCTEMEI.

IIpumep 2.3. Merogom [Maycca pemuTs cucTeMmy ypasHe-
HIH
oy + 2z + 3z =4,
20+ - 13=3,
3z +3r0+223=T.
Pemenne. ODieMenTapHbIe NPeobPA3OBaAHUA NPAMOro XOAa
MeToga ['aycca majg CTpOKAMM PACHIMPEHHOM MATPUILI CUCTEMbI
AT CNeJyolyln HenovikKy SKBHBAJICHTHLIX MATpPHWIL:

1 2 3|4 1 2 3| 4
21 -1|3|~|0 -3 -7|-5]|~
313 3|% 0 -3 =7/~
b8 3 Ay Mgcn gl 4
s =3 % |-% “(u s _5)_
0 0 0] 0

Merona [MOCACAOBATCABHOTO ACKARTeHHAA m'u:mf'(']rnm.\

'[ﬁmennaﬂ MATPHI DTOR TemO KA COOTBETCTBYET CUCTEME

r,

oy + 2wy + 33 = 4,
— 3z — Tz = —0. |

[omaras 3aechb I3 =73 (3 — UPOMIBOALHAA MOCTOSAHHAS) ¥ OPO-

R LS ¥ A% c:
BOAK 06[1;11'Hb1ﬁ xoa metoga laycea, momy obmiee pereHy

(65— 7“;‘3)‘, T3 =73

| —
| —

(2—!—5’}‘3]. r9 =7

Ty =

o
—

Jlas nosbieHHA apeKTHBHOCTA ¥ YO niif-mnnc';? M!;’I;J{A;L
Taycca ¢ro MO I IUPYIOT p:u;.fm‘mfmn cnmtu_ﬁamu: u(mpHMn_:(;
acTO NPAMEHAKT CXemy, B KOTOPOU HA KAEKAOM [Iare npo "
XOAA BEAY LMK KOpHUUHACHT BHIOUPAIOT HAROOTBITHM rr:: M ,iiue_
cpean KOxppUUMEHTOB TIPHA Hnm?n:m‘nmx B‘ BRIOPAHHOM Y] (d -
UM WIM B TOACACTEME, ¢ KOTOPOH pj'xﬁcmuo'r Ha. ,na.r‘l‘nn‘nf a:u ,.'l‘.,_

[Tpy pemeHnn CHCTEM BPYIHYIO* METOAOM [aycca, 1T00 . .V
GexaTh (JIOKHBIX BRITMCICHWA, MHODAA B ;[[)(JM(’}K_VTKEL-X M’(,H‘(:ﬂ,‘_
WATAME TPAMOrO X044 METOAR Caycea wau J10 €TO Hn‘{a:rld. u:l;u;:
0HPAIHO MPOACTBIBATE JOTOJHATEeABHBIC :me[vlu‘.n'ra.pum;l npeo [(: }
AOBAHMS HAJ HEKOTOPHIMU ypABHCHWIMA cheremsl.  Hanpumep,

npy pelesny BPYHHYK ™ CHCTEMBb ‘

bry + Y922 + 1323 =1
6z, + Hxo — 103 = 3
20y +4z0+ a3 = 2’

0 YPABHE : >Mbl BBIIECTh

HeecooOHpaAsHO CHATATA U3 nepeoro ypa.am.inﬁ CUCTEMBI B o
: W 2 A [

y ABOEHHOE TPETHE, A OCTATLHBIC 0CTABATH (€3 MOMCHEHUA Fora

[ONY UM CHCTEMY ‘
o+ wat Ty = —[i.
6z + dxg — W0x3 = 3,
2, +4zo+ 3z3= 2,

Y KE ONHATENb-
B koTopoit Merox [Maycca npoBOAUTCH yae|aerko. Jlomorx

i - AKKE HE MATpUIIAMH.
HBIE llI)(‘()(ll)EL"!OB.‘cU{HH ('.('JB(‘.[)III:’LN)"I"LH TAKXKE HAL MAT] 11,
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B sakmouenne ormernm, wro Meroa [aycca m ero moandu-
KAIMH HaXogAT caMOe IMHAPOKOe NpHMeHeHHe B BBIMACTATCALHOW
NIPAKTHEKC. ﬂ.fm ero peaqu3alyn Ha OBM MmoxHO ucnoasiosats
CTAHAAPTHRIE TTPOIPAMMEL, KOTODBIE BKIAIYMCHLL OPRAKTHYCCKY B
mo00# NAKeT MPOTPAMM AiA PEIIEHUA MATCMATHUTCCKMX 3414,

2.2. Onpepemrenn

Onpedeaumeaem (OemepmMuranmonm) n-20 nﬁop.zana, co-
OTBETCTBYIOIAM KBRAPATHOH MaTpRIe

ayp e ... Qg
A= sy Qyp ... oy
(nl CUp2 ... fyn

Ha3bIBAETCH MPEﬁpﬁ-H‘{B(ZK&ﬂ CyMmMa n! wieHOB BH A

Q’l(.l] ﬂzﬁz = .f{rﬂ_a" L.

OTA ‘LICHBI NPEACTABAAIOT COO0M BCEBOIMOXHBIE NPOM3BEACHMA
N0 N WEeMEHTOB MATPHIL A, BIATHIX TO OAHOMY M3 KaXJ0H
CTPOKH ¥ Kaxaoro croxdma marpuusl. [Ipoussegenus Gepyr-
cs co apakom (—1)t, rage + — wwmeno UHBEPCUU B NEpPeCTAHOBKEe
) (¥ ... (Y, COCTABJCHHOM ¥3 BTOPHIX MHJEKCOB DJICMCHTOR
MaTPHIbI, BXOAALMX B PACCMATPHBaeMoe npouaBegenue. Onpe-
AeduTers 0003HATAIOT OJHUM U3 CIEAYIOMMAX CHMBOJOB:

an a2 ... ayg

azy 422 ... G2, det A, |4l; &
nl Gn2 ... @nn
KpaTko:
ajy a2 ... Gin

_ | @21 @22 a9n ¢
|A]= ‘ = Z(—l) Qla; 2a; -- - Onay, s

Ayl Ao .. Aun

25
9.2, QupeaeadTean
rae CYyMMHPOBAHUE HpoOBOAUTCA IO BCEBOIMOXKHBIM MEPECTAHOB-

Kam ) (g ... (i M3 7L CUMBOJIOB 1.2, ... 15 t — 9UCIO HHBEPCHH
B MEPECTAHOBKE (| (g ... On. [TockOabKyY “MCI0 OEPecTaHOBOK
AMBOJOB PABHO 711!, TO ONpeJeITeNb N-ro nopaaka COCTOUT

wmnc tio
ya n! craraeMbIxX, MpUYeM MOJOBAHA U3 aux, T.¢. n!/2, BXOAUT B
onpeAeIuTeb CO IHAKOM |, Wrocs, a4 MOJOBHHA — O JHAKOM | MH-
Hycul.-

Jlag onpeaenmwTeNs BTOPOTO MOPRAAKA HEMOCPE/ICTREHHO 110

ONpEeAeIeHHIO MOXY FAEM ¢dhopmyary

ayy a2
az; a2

=ay1a2 — @12021,

KOTOPYIO JIerKO 3allOMHHATE 00 cJeayoueH cxeme:

s

e o
Tak, HaTpHMe],

‘:‘ 9| _3.7-2.5=21-10=11.

Jns onpeAcanTersn TPeTLEro NopaaAKa TaKXe HenocpeacTneH-
HO M3 ONpeeenus MoTy1acMm:
arp 42 M3
asy Gge Q3 | = G11G22a33 + 1202303 +ay3a21a32 —
az) az2 433
— a13Q9203] — aj2d21433 — 11623232

s aanoMuHAHAA HTOU GOPMYILI yA00OHO MOJBL3OBATECA MPA~

BHJIOM TI)t!YI‘UJ‘[bHHKOB, KOTOpOe CXeMaTu"THO AANMKUCHIBACTCA TAK:

e o o o o] o 0
e o o )|=|0 o|+]|0 + 0| =
e o ® o o

a 0O o] o]
o O o o o O
— (0 OQ‘-‘».
o o o o o (o]
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Hampumep,
2 4
5 7 8(=2-7-1+3-8-3+4-5-2-4.7-3-3-5.1-2.8-2 =~
3 2 1

Ipn semuchBARAN HOPMYIBI 417 BLITHCICHUA ONPEACTHTEN]
TPeTLEro nopsaka noctynawoT # Tak. K onpeaeantemo npunucor-
BAIOT CUPABA €10 HePBLIM U BTOPON CTOAGILL. S3aTeM IATHCHIBAKT
HYKHYIO (hOPMYTY, HOCACJOBATEALHO COCTARAAA POUIBEICHA 116
TPH DAEMEHTA, CTOALMX HA OHOW AWATOHAIN, ¥ (TPUITHCHIBAA 3HA-
KU DTUM OPOMABEACHUAM 00 CACAVIOMEH ¢XCME:

2.3. CeowcrRa onpepemTenei

Buraucaenue oupegenwrenei spme TpeTsero HOPAIKA HENO-
CPEACTBEHHO 110 ONIPEACACHKIO BECHMA 3ATPY AHNTEABHO. [Toaromy
HEOOXOUMO CHAYANA MBYINTh CBOMCTBA ONPEACINTENCH, A4 3ATeM
BBIPAOOTATE METOALI BLIMHCACHHA ONPEACIATEICH.

[Ipeobpasobanue, Opu KOTOPOM CTPOKH ONpeseswTeas Jame-

HAKOTCH HA €ro C(NJTBC‘T(T’I‘B_VK)HLH(.’ tl"['()ﬂ(]ﬂ,hl, HAJBIBAKIT mpawc-
nonupoeanuem onpedeaumeans.

Ceoncrro 2.1. Qupegesnress He MeHACTCA npu TPAHCITOHN-
POBAHUM.

AencreuTensno, moGou wien OINPeIeaTuTe

arpy a1 fitn

2| A2 oy

Oy 3 Grins

———

27

Ho »To npousBefeHue spIAeTCA

1 onpeseTTeaen

A Qo @2az - Anon

IEHOM OIPEIeIUTeNd

ayy a2 ... fGnl
1z a2 n2
Aip O2n nn

0OOPOT. .
3EaK PacCMaTPUBACMOrO NPOU3BEJEHNA B MCXOAHOM ONPeAe

- DTIPPAMSGT(‘H THCAOM HBBQDCK“ B NOACTAHOBKE

I 2w )
1
] ¥y ...
‘A QHAK 9TOr0 XKe OPOMIBEACHUA B TPAHCTIOHUPOBAHHOM OIPE/Ieu-
. qee onpejenieTcs HMIoM MHBEPCUH B MOJCTAHOBKE
Q3

oy @ ... an)
( 1. 2 ieen WS
HO SUCIO WHBEPCHEA B OGCHX NOACTAHOBKAX OXUHAKOBO. [Toaromy
p&(.(‘Md.TpKBd-&MUE H})I)H')BGAQH‘H(‘ umeeT B 000UX onpe,qcnu'renﬁx
oaun 1 ToT XKe sHak. Crea0BaTeabHO, MCXOJHBLIA ¥ TPAHCHIOHNPO-
BAHHLIA ONPeETUTENH ABIOTCA CyMMAMH OAHHAKOBBIX WICHOB ¢
OMHAKOBLIME 3HAKAMM, T.€. PABHBL APYT APYTY.

Ua ceoiictsa 2.1 BBITEKaeT, 4TO B onpejeruTese cTPOKM H
CTOAGIBI PABHONPABHBL, T.e. BCAKOE yTBEPXACHHE OTHocn'reJrlx_,Iﬂo
CTPOK ONpefeanTeNs BEPHO U 1A €ro crogbnos, u HaobopoT. Llo-
sTomy B AasbHeirmeM Oyem GopMyupoBATE U AOKA3BIBATH CBOU-
CTBA ONPEACTUTeNs TOIBKO M €ro CTPOK. AHAJOCHIHBIC CBOH-
CTBA ONPECIUTENA AL CTOJAOHOB TaKKe OyAyT BBINOMTHATHCA.

n
[ 3%

Caoiterso 2.2. Ecan ogra w3 CTPOK ONpeAernTes COCTORT
W3 HyJe#, TO ONPECINTENb PABEH HYJIO.

DTO CACAYET U3 TOTO, YTO KAXKJBil IeH OnpeeanTels Gyaet
HMeTh MHOXHUTEIb Hylb M3 DTOU CTPOKH.



I'rasa 2. Cucre 7 r
MBI THHEHHBIX ypaBaenny. Onpegeare

CsoucrBo 2.3. [Ipn NEePECTAHOBKE ABYX (
Telb MEHSeT 3HAK. .

Heicrearensuo, nyCcTh AaH onpegernTens

11 612 a1y
@1 Gi2 Qin
A=
@51 Gj2 tjn
I
pl  p3 Gnn

[lomensB B Hem mecTamm CTPOKH

u C HOMEpaM| i u § .
HOBBLIM OmpejeInTens 4y SRy

ap G192 s, Aln
a1 Qi
71 72 thyn
A= o
®il Gz ... i
Gnl  Gn2 Qnn

Pacemorpim npouwssonsasii wren onpegerurens A

a ‘ ; y
lay a}nz . 'a‘i(h n e GJQJ aa arm,, 3

Bce ero muoxuremn u s onpegeanTene A Takke HAXOAATCA H
Pa3HBIX CTPOKAX M B PA3HBIX CTOAOIAX. Creposarersno o
usBeNerue OyfeT LIeHOM onpegermTens A
Tead A m Ay COCTOAT M3 OfHUX U Tex Ke WIEH
A pacemaTpuBaemonmy “WIeHY COOTBETCTByeT

y ITO Mpo-
HO:E)T(JMy onpejaeau-
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MOACTAHOBKA
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“TPOK onpeneny.
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CroicTBA onpeaeTHTeAeH

I ECTBO MHBEPCHI B HTHX MOACTAHOBKAX OTIHTACTCA HA HE-
ﬁgoe queno. Tooromy wenst onpeaeanTenen A u Ay pasanta-
JOTCA JATIL DHAKAMM.

CpoucTeo 2.4. Onpegeaurels, COICPKAIIMH JBE OJUHAKO-

| ppl¢ CTPOKH, DABEH HYIH.

JleHCTBATEAbHO, NMYCTh B ONpejeInTese A jaBe ¢TPOKH 01u-
pakoBbie. [lOMEHAEM HTH CTPOKM MECTAMH. Toraa nomy M
onpejemmrens Ay, KOTOPBIN, ¢ OAHOM CTOPOHBLI, PaBeH ompeje-
JuTemo A, TAK KaK MOMEHAIM MEeCTAMHM OJMHAKOBBIE CTPOKH, A,
¢ APYrO# CTOPOHBI, MO MPEJLIAYIIEMY CBOMCTBY ONPeAeTuTe]b
Ay OTAMFACTCA OT ONPeASTUTENs A snakom. Takum 006pasom.
A=—-AnA=0

Cpoucrro 2.5.
YMEOXUTE HA THCAO K, TO ONpEACAUTEAb YMHOKATCS HA HTO
HCTO.

FEcau Bee DIeMEHTB HEKOTOPOH CTPOKH

D70 CBOKCTBO CAEAYET M3 TOFO, UTO KAX/ABIA WIeH Olpese -
Teai YMHOXACTCHA HA TACI0 K.

Caeacraue. OOmui MHOKUTENL DIEMEHTOB CTPOKH OMpe-
ACTUTENA MOKHO BLIHCCTH 334 3HAK ONpejeuTens.

Cpoucreo 2.6. Onpegeaurens, COAEPKAUMEA (IPOMOPIHAO-
HATBHBIE CTPOKH, PaBCH HYJIIO.

JleHCTBUTEILHO, MYCTh MNIEMEHTH i-d CTPOKA ONpeferuTels
OTAAYAIOTCA OT COOTBETCTBYOIMX HJIEMEHTOB J-M CTPOKH Of-
HUM ¥ TEM %€ MHOXUTeIeM. BBIHOCA DTOT MHOXHTENb 3a JHAK
ONpeAeTuTeNd, NOAY MM ONpPefEeIuTelb ¢ ABYMA OAWHAKOBBIMA
CTPOKAMH, KOTOPHIMA TI0 CBOUCTBY 2.4 paBeH HYJIO.

CroucTso 2.7. Ecim Bee naeMeRTH a;f -1 CTPOKY ONpejeay-
TeaA 1-r0 NOPAAKA MPEACTABICHB! B BAAE CYMMBI IBYX CaraeMeix,
T.e.

§= 12y e

ajj = bi; +cij, N

TO ONpeAeauTe]b PABEH CyMMe JABYX onpejeruTeNen, y KOTOPhIX
BCE CTPOKH, KPOME i-#, TAKHE XK€, KAK ¥ Y HCXOJHOT0 ONpejeauTe-
1A, A i-8 CTPOKA B [EPBOM CJAraeMOM COCTOUT U3 JIEMEHTOB bij,
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BO BTOPOM — M3 DAEMEHTOB ¢, j = 1,2, ..., n. Taxum o6pasom
1
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ha+e1z bog +con buo + Cnz | =
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ITO CBOMCTBO BLITCKACT M3 TOTO, 9TO JOOOH LIeH

Aoy Q2exn oo (bin, +Ciy; ) .. Opa,

HCXOTHOTO OlpeaeaunTelds MOXHO OpEACTABATEL B BHAC CYMMEI

a : - y
ta; @2az -+ Diag + + - Bnan +QlayQ2g -+ Ciay + - - linar, -

b -
.?Efeqanue. Croucteo 2.7 pacnpocTpadsercsa Ha cayual, koraa
KK AbIM DICMEHT HEKOTOPOM CTPOKU ONPefeIUTeN ADAACTCR CVMMOU
L caraeMeix, m > 2, .

Csoucrso 2.8. Onpejerntess He MEHACTCH, ECIH K DIEMEH-
Tam OAHOM €r0 CTPOKH NPHOABHTH COOTBETCTBYIOMME MICMCHTHI
APYTON CTPOKH, YMHOXEHHLIE HA OJHO M TO ¥KC “THCIO.

JeRcTBUTENbHO, MyeTh K i-# cTpOKe onpeseauTess A npuba-
BICHA €ro k- CTPOKa, YMHOKCHHAS HA THCI0 v, Toraa B HOBOM
OHPEASTHTENE DICMEHTHI 1~H CTPOKH UMEIOT BIAI:

@iy +aag;, j=12,...,m,

DA€ Gj; W Gf; — DACMEHTHI i-H M k~i CTPOK MCXOAHOIO OMPefeTuTe-
2. o npeant nymemy csoiicrsy yroT onpegernrens pPABEH CYMMe

n g\gyx UIJ.IH‘?JIL“JI HTCAC

|
an

ITO HCXOHLIT OTpe-

i, MO KOTOPLIX NCPBLIX
,ﬂe.urriulh A a s'mpuii COACPKUT ABE MPOROPUNOHATLHBIE CTPOKH
| R HOTOMY paABeH HYJIHO. |
Jameuanue. Tak KAK MHOKHTETL O MOAMCT HBITE OTPHLATEILHBIM,
O ONpeANauTelL HE MEHAOTCA ¥ NP BRIMWTHHUN KD OAHON CTPOKK ero
“p_\'rl)ii (‘1'[)(!1\'“‘ _\'Mf[t])&(('![ﬂi)l{ HA i!E"KﬂTUp{’I(‘ '|IHl".l'[('l.

[OBOPAT, T0 i-# CTPOKA OUPCACTHTEAA ABARCTCH AMHCHHON
KOMOMEHALIMEN APYPHX €F0 CTPOK, €CIM OHa NpeACTasieHa B Buae
cyMMbl ITHX CTPOK, _}"MH(J}K(‘HHH‘K Ha HPHPTU[]MC HCITE.

Cpouctso 2.9. Ecam ogHa ua ¢Tpok lonpesewrens aBAACTCS
AMHEHHON KOMOMRATMERA APYTUX ero cTHoK, TO JToT onpeietn-
TeIb []}I.Bl‘.H HY 0. |

JefcTBRTEALHO, TYCTh, HATPHMED, i~ CTpOKA ONpegeruTeNs
ABIACTCA JMHEHHOW KOMOMBALMER €O fpyrux erpox.  Toraa
KAK AL DJEMEHT i-i CTPOKA OyAeT cyMMOM 1 cIaraemurx. [Ta
¢poicTy 2.7 OnpeAcanTenb MOKCT OBITL MpejcTaBieH B BHAC
CYMMBI 111 ONPEAEAMTCICH, HO P DTOM Y KAXKAOTO H) OTHX
onpeseauTegen i-n crpoka Oyger UPONPPUHOHATLHA OJIHOR W3
apyrux crpok. [lo csoicTsy 2.6 Bee HTH OOPEACAUTCIH PABHbI

fymo.  CaeaoBaTeabHO, WeXOAHBIA nr:p(-'fzmn'rr‘:m TAKKE PaBeH
HY.TK).
|
|
2.4. Mll'lﬂpbl'
b meﬁpmqﬁque
AONOMHeHus |

[Iyers gan onpegcauTels 7-r0 nopdnka. Bsigesmm B HEM
NPOMABOALHO k CTPOK B A cToabuos. (upeaeanrens k-ro no-
PAJKA, COCTABICHHEL M3 DICMEHTOB, CTOHIIMX HA NEPeceTeHiIx
BLIAGACHHLIX CTPOK M CTOAOUOB, HAIBIBAJOT MUNOPOM k-TO 110-
pAAKA onpegeauTeis. B acTHOCTH, MEHQPAME IIEPBOrO NOpAAKa
ABMSGHOTCA DACMEHTEL Oupefenurens. MYHOPbI, PaCHONOKEHHBIE
CMMMETPHYHO OTHOCHTENLHO FAABHOM [MArOHAIM OTpeAeTHTeNs,

HAALIBAIOT 24068 HbIMU. [
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Ecam B onpeserurene n-ro nopsaxa smaeants k CTPOK u

CTOAOLOB M M3 DIEMEHTOB, CTOANIMX HA MX HEPECEYCHUH, COCTA.
BUTbL MEHOD M k-ro mopifka, 3aTem BEIYEDKHYTH BHLICICHHBIC k
CTPOK 1 Kk CTOAGUOB, TO #3 OCTABIIMXCA DIEMEHTOB MOXHO COCTA
BUTH onpeaerutens M' (n— k)-ro nopagka. dror onpexeawress
HA3BIBAIOT JONOAHUMEALHOIM MUHODPOM K munOpy M.
Ouesngno, 1ro ecsm munop M' aargercs JOTOTHATEIBHBIM K
muHOpYy M, T0 u, HaoGopoT, munop M apasercs JONOMAUTEABLHBIM
K Musopy M'. /lonoaaurensustit MHHOD SaeMeHTa aj; 0bo3HATAIOT
Mj;. Aazebpaunecxun donoanenuem munopa M nasesasor
ero AONOJHMTEeNLHLI MUHOD M’ B3gThUA €O 3HAKOM (=1)f™, m.e.
(=1)*MM', rpe sy — cymma HOMEPOB BCeX CTPOK M cTOJ6HOB, B
KOTOpBIX pacnonaraerca Murop M. B wacTHocTH, gas aareGpan-
HECKOr0 JononHeHus A;j anemenTa a;; momywaeTca Gpopmyaa

Ay = (-1)"™ M;.

Teopema 2.1. [lpouseedenue anwbozo munopa M k-zo
nopadka ue e20 aazebpauneckoe donoanenue A = (=1)"™ M’ npeo-
crasasem cofold cymmy kl(n —k)! pasavunbz waenos onpedeait-

meaz A ¢ mesmu de INAKAMU, ¢ KAKUMU ONU BTZOJAM 6 onpede-
aumeav A,

&> Cravana pacemorpum caywai, Korjga mMuHOp M pacnoaoxen B
BEPXHEM JICBOM YIUIY OUPEAeauTeNs;

ap s @k a1 k1 s Ay
Q) e Okk Ak k+1 coe g
A= ;
Ah+1,1 oor Qg1 k | kgl hk+1 -0 Ghyln
Gy | vee Ank Qp k41 cen OQup
T.€. B CTPOKax W croabuax ¢ momepamu 1, 2, ..., n. Torga

AOMIOTHUTeNbHBIM MEHOD M’ 6y et pacnooxen B IPABOM HIXHEM
yray onpepemnrens A, T.e. B CTPOKAX W cTOABUAX © HOMEpaMu
k+1, k+2, ..., n. Aare6panveckoe gomonmerme A = (=1)*M M7

e .

ﬁ' 4, Musopst i anreGpantieckue JONoTHEHHA
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()
HTOM CJaytae coBHagaeT ¢ Aonomm'r(mbuulM muropom M, Tak

- Kak 1008 (8] ‘

e = (L2 ) (1424 ) 21424

B

gBAAETCA TeTHBIM.

- [IpousBOIbHbE “WIeHB MHHOPOB MuM \nmero'r BHJ COOTBET-

CTBEHHO

(=1 )r“'lng“".!w_s cee oy, || (2.7)
’ ' d 2.8
(=1)* k41, Brir VhA2,Beqz - Onfns (2.8)
r N—
pe t — “IMCJI0 MHBEPCHE B MEPECTAHOBKE rLl @ ... Qg at

WHCA0 MHBEPCHH B IEPecTaHOBKe [Jki1 Br42 L 3y . O6mtee wmcao
wienos Buaa (2.7) pasHo k!, a 9mMCI0 “UIEHOB BHJA (2.8) paBmO

(n—k)! llepeMrOXAB OPOUIBEJCHUA (2.'{] u (2.8), moay+um
HPOU3BEACHHE |

I

: -‘ P ; .
(1) a0y @2as - <~ Chay@k+1 Bis OK HJTH nBn

(2.9)

3‘1‘0 H{)OH.'!BEJICHHE ABAAeTCA “LUIEHOM OI’I[J(!;[EJ'IHTEJIH A. .Ta.K KakK
6r0 COMHOKWATENN BIATHE U3 PAIHLIX c*rpov! 1 PasEBX ¢TOAdUOB
ITOro OnpeleruTeN A W UX KOJAH9eCTBO pmluo n. Kpowme Toro,
qucno t+ ¢ copnagaer ¢ THCIOM HHBEPCHM B MepPeCcTAHOBKE

|

ay az ... &k Prgyr Bes2 - Bn

B cuay Toro, 9ro see o; Sk, ance 3; 2 k+1n HUKAKOR cnm?ﬁn'u;
He MOXeT 00pas’oBaTh HABEPCHUIO HU C K?].I{HN* cumBosoM f3j. Tucao
wrenos suga (2.9) pasno kl(n—k)! OTuMm fokadaHa TeopeMma B
PACCMATPMBACMOM “ACTHOM Cay1ae. .
Teneps paceMoTpuM OOIMA CITY9aH, KOFAL m%mm'p M pa(».rlo—
NOKEH B UPOMIBOABHBIX CTPOKAX C HOMEPAMH i1, gy ey g H
NPOM3BOALHBIX CTOAOIAX € HOMEPaMH Ji, It coes Jhy rae !'\.ﬂ))K‘HO
CHMTATE, IT0 1y <ig < ... <ip M1 <J2<... < Jk- [MocregoBaTens-
HO MepPeCcTABJA CTPOKY € HOMEPOM i) € MPebl Iy IHMI CTPOKAMA

3--4350 l

|
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¢ HOMepamu i) — 1, 4y — 2 ® T.4. (Bcero Takmx nepecTaHOBOK
i1 — 1), nepeseseM CTPOKY ¢ HOMEPOM 1] HA MEPBOE MECTO. 3aTem
AHATOIMYHLIM 06pPA30M, COBEPUIAB iy — 2 MEepecTAHOBOK, MepeBe-
AEM CTPOKY ¢ HOMEpPOM 2o Ha BTOpoe Mmecto. llpogomxas Tak g
Aanee, DOXYHHMM ONpeAeldTelb, B KOTOpoM MuUHOpP M okaxercs
PACHONOKECHHBIM B MEPBRIX k CTPOKaX, npuieMm obmee Tucao me-
pecTaHOBOK CTPOK pPABHO

(h=1)+(2-2)+...+ (i — k) =
0
=+t i) —(1+24+... +K).
Onucannyo Npoueaypy HOBTOPHAM M A cToabnop Munopa M,
COBEPIIHB BCEr'0
(h=1)+(Ge—-2)+...+ (G — k)=
=(1+Jo+..+d)—(1+2+...+k)
nepecTaHoBOK cTOAOHOB. B peayibTare Beex MepecTAHOBOK (u
CTPOK, U cTOAOHOB) MMHOP M OKaXeTcd B J€BOM BEPXHEM YIUY
#osoro onpeaeaureas A, [Jonomanrensasm manop M’ B pesyan-
TATE DTHUX [EePECTAHOBOK HE M3MEHUTCA M OKAXKETCA B MPABOM
mkaem yray onpegemareai A'. Onpexeanrens A’ nosywsens ud
onpeaeauTens A B peayiabTaTe
[(1=1)+ (i2—2) +... + (ix — k)| +
+ [ =1+ (2 —=2)+...+ Uk — k)] =
=spy—2(14+24+...+k)

NepecTaHOBOK €ro CTPOK M CTOAOIOB, MPU KAXJA0M M3 KOTOPHIX
MeHfeTcs 3HaK onpegeauTent. [losromy

A= (=1)*MA, (2.10)

Tak Kak wmcao 2(1 +2+... + k) werHoe.

[lo gokasaunomy Bemue npouseegerune M M' ssaserca cymmon
k!(n—k)! wienos onpegenmarens A' ¢ TeMu Xe JHAKAME, ¢ KAKUMEI
OH® BXOAAT B ompegeauTens A'. B To Xe Bpems U3 COOTHOUICHUA

?

. 'Hﬁ PasaoxerHe ONPeJeTHTET 10 cTpoke i cToabny 35
A u A OTINIAITCA
© (2.10) crenyer, a0 “wienst onpexemnrese A’ u A

. yiits MEOXHTEIEM (—1)*™. TlosTOMy TPOH3BEIECHNE

i (_1}534 MM\' o M(_l)sM M.' - MA

| qreHoB onpegeruTens A ¢ TeMH Xe 3HAKA-
ere A, Tem camMbM TeopeMa

 ¢OCTOWUT K3 kl(n—k)

“‘m KAKHEe OHHK MMEeT B onpe,:[cnwr
- : ]

| J0Ka3aHA MOAHOCTRHIO. =

2.5. Paznoxenne
onpepenuTens no cTpoxe Hnu
cron6uy. Teopema Jlannaca

Teopema 2.2. Onpedeaumean A n-20 nopadxa pasen
cymme npouasedenutl 6CET aaemenmos aw0ol ezo cmpoxu (emoab-
ya) na ur aaeebpaunecrue donoanenus, m.e.

A = aj Aiy + ai2Aiz + - + @inAins (2.11)
& =‘11}A11 +“2}A23 +...+unjAnJ- [2.12)

B waemnocmu, ecau 8 xakoti-aubo cmpoxe (emoabue) 6ce dae-
MEHbL, KpoMe 001020, Hyal, Mo onpedesumeas paser npouIce-
Jdenuto IMO20 He PAEROZ0 HYAKW IACMEHTIA HA €20 aazefpannecroe

donoanenue.

> BriGepem kakyo-1u60, HAIPAMEP §-10, CTPOKY ONpEAeTTeNt A

' ¥ COCTABMM MMPOUIBEACHAA
| ainAit.  aindiz, .oy @inAin (2.13)

KaX/Oro ee BJIeMEeHTa Gij Ha €ro anrebpanIecKoe ,uononuemfu
A;;. Tlo reopeme 2.1 kaxjgoe TakKoe npomse,qem: ‘HBJIH(!TL:;
cymmoit (n — 1)! padamiHBIX "LICHOB onpegesaTens A ¢ Tax;xlm
x;e JHAKAMM, C KAKAMM OHH BXOJAT B onpeaemarens A, Ilpn
3TOM Da3Hbe MPOHIBEJCHUA aijAijj ¥ aipAix HE AMEIT OGT
QIeHOB OmpefesMTens A, TAK KakK “WICHBI NPOM3BEJECHMA QijAij

W3 i-# CTPOKM MMEKT MHOXUTENb Oij, a *WIEHBI MPOU3BEICHUA

3¢




BCE YUIeHBI ompejemuTens A. ITHM JOKANAHO PABEHCTBO (2.11),

Pasenctno (2.12) poxasemaerca anarormano. »

Teopema 2.3. Cymma npoussedenuil saemenmos Kaxo-
aubo crmpoxu (cmoabya) onpedesumean na aazebpauneckue donoa-
MENUR COOMBEMCMBYOWUT daeMENTOB dpy20ii empory (cmoad-

%a) paéna wyawo, m.e.

]
GitAgr +apAia+ ... FainAp, =0, i #k; (2.14)

aUA,;‘ +ag_,-A2,l.+...+an_,;Ank =0, j#k (2.15)

> B onpegemurene A n-ro nopajKa BeibepeM Kakyo-au6o, Hanpa-
Mep A-10, CTPOKY M BBIMHCIAM pasyoxeHne

A=ap Al + a2 Aro+ ...+ Gpn Apn

ompegerureas A 10 ITOM CTPOKE. JAMEHHB B IPABO JACTH STOrO
PASMIOKCHUA MEOKHTENH Gk, Gk, - . . , Gkn MEMEHTAMY 1-if CTPOKH
ity @32, - .. Gip ONPEALANTENA A, HONYTAM BHIpaKeHHe

@it Ag) +ainA + ... +ain Agy

npeAcTanisomee co60R pasioxenue no k-i CTpoke HOBOro omnpe-
Aemarens A, KOTOPH# moxyven us onpefexurens A samenon k-i
CTPOKH Ha i-10 cTPoKy. Onpegemnrens A’ pasen HYNIO KaK ompe-
ACIATENE ¢ OANHAKOBLIMM i-U U k-it cTpokamu. [Toaromy

@it Apr +ainAga + ... 4 ain Agn =0,

T.e. paBercTBo (2.14) aokaszano. Pasercrno (2.15) poxaspiBaeTcs
AHAJONHYHO. P

Teopema 2.4 (meopema Adananaca). Hyems
6 onpedeaumene A n-20 nopadxa npoussoasno ebibpansi k cmpox
(wau k cmoabyos), 1 < k<n—1. Tozda cymua npoussede-
null 6ceT Munopos k-20 nopadre, pacnosowcennmz o BLIOPAHNLLT

OnpeseTHTeR O CTPOK? Wik CTOIGRY L4

CMOAGYAZ), NG UT GA2EOPAUNCCRUE DOROANENUA PAGHA
T )

. s onpesemarene A n-ro r{opsgxa'upomﬁz guﬁ;gg:
< ¢ HOMEPaMH i1, 12, ..., bk, DA€ 1) L4 13T SN :;;.HHHP -
'ucem-mome MEHOPEL k-T0 HOPAAKA, pa.crmmmc6 am;e-
HBIX CTPOKAX, "ICPen M,, Ma, ..., M, a ux arre op
JOTNOAHEHMA — eped Ay, Ay, oo A HoxaxeM, 9T

,M[A}-{-MgAz 4.+ MA = A (2.16)

| = 0~
peopeme 2.1 KaxXjoe NPOM3BEACHHE MA; (i=1,2,...,t) ¢
s U3 LICHOB ONPEACTATeN A ¢ TCMHM K€ JHAKAME, C KAKUMH
B onpegemaTeas A,
el Hmlp A A u M,A; npu i # j Be uMe0T OOUMX “L1e-
[pouasene M;A; u M;A; up oy
%B onpegeauTenn A, TAK KaK MAHOPE! M; n M, i
DY AHed Mepe OfHAM CTOAOIOM.
ApYr OT ApYra mO Kpa#Hex :
TEALHO, JCBAA HACTH PABEHCTBA (2.16) cOCTORT M3 PASHBIX LICHO
: o
;p,qe;m'rmﬂ A. Tlokaxem, 9TO B JeByl0 9acTb 2TOTO pa:je a
¢ HbIH
CTBA BXOAAT BCE ‘WIEHBLI ONPEACTUTENd A. [poussoss
onpeaexmTeas A uMeeT BUA

L1y By oo Onaan (217)

Bos Tex i 0 e~
LMEM OT/IeJBHO TPOHIBEAeHHE MHOXMTEJICH U3 3';0: e
‘Ha OMpeAeaTes, KOTOPhIE BXOAAT B BhiGpaHHBIE CTPOK

pamMm iy, i, ..., bk Dro GyaeT MponIBefeHUe
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