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ypaBHEHUMU



MATPUIIBL.
OEVICTBUS HAII MATPULIAMM



Onpedeserue 1. IlpsamoyrosipHas TaOmmiia M3 m CTPOK U 1 CTOJIOIIOB,
3aI10JTHEHHasI HEKOTOPbIMI MaTeMaTUYIeCKVIMM oOBbeKTaMy,
Ha3bIBAETCS NPAMOY20AbHOU Mampuyell.

qT/ICHa, COCTaBJIAOIINIE MAaTPULY, HA3bIBAIOTCA €€ 3/1€MEeHInaAMIL.

a a a
11 12 1n (1)
dy) Ay a,,
A =
am] am2 amn

[Ipn 3ammcyu, B OOIeM Buie 3JIeMEHTHl MaTPUIBl 00O3HAYAIOTCH
OIIHOV OYKBOW C 08ymA uHlexcamu, M3 KOTOPBIX IIePBbIV yKa3bIBaeT
HOMep cmpoku, a BTOPOVL — HoMep c1mo40ya MaTPULIBL.

B coxpariieHHO 3ammicy):— (a..) ;
Y

(KPaTKOi:1,2,...,m 7 j=12,.,n )

i=1m j=1n



BeipakeHremxn Ha3bIBAIOT pasmMepHOoCcinGi0 MaTPULIBL.

Marpuna HassBaeTca k6adpamnoi IOpsAaKa 1, ecJIv YiciIo ee CTPOK
PaBHO 4MCITy CTOJIOLIOB ¥ PaBHO 1:

a, 4y a,
anl anZ am

PasMepHOCTb KBagpaTHOM MaTPUIIbl 3allVCBIBAIOT OOHMM YMCIIOM,
KOTOPO€e Ha3bIBaeTCA nOpPA0KOM MaTPULIBL.

YropsiioueHHBIT HaOOp 37IeMeHTOR;  Ha3bIBAeTCsl 2Aa6HoU

duazonaivio, B CBOIO OUepernb, — n00OUHOU OUALOHAADBIO
Ay s Ay pgseees iy

MaTPUIIHL.

11,a22 ,..o,a



KsagmpaTHas MaTpuiia, 351eMeHTBI KOTOPOW YIOBJIETBOPSIOT YCIIOBUIO:

aij=0,i=j
aij = .
ai=0,i#j,
Ha3bIBaeTCHd 01A20HAAbHOIL, T.€e. fVarOHaJIbHAg MaTpuIla MMeeT B,
a, 0 .. 0
0 a 0
A _ 22
0 0 .. a

nn

JIviaroHasIbHasg MaTpuIla OPSAIKa 11 Ha3bIBaeTCs e0uUHUYUHOIL, eCIJIVI BCE
3JIeMEeHTHI ee IJIaBHOV JuaroHaiu pasHbl 1. MaTpuiia jirodoro pasmepa
Ha3bIBaeTCH HY.1e601l VIV HYAb Mampuiyeil, eCJIVI BCe ee 3JIeMeHThI
paBHBI HyJII0. EnViHMYHAS MaTpuila oO0o3HavaeTcsa Oykson E, HysleBast

— O. Matpuiipl MMeEIOT B
1 0 ... O O 0 ... O

0O 1 .. 0
o O:OO...O




Onpedesenue 2. [Ise MaTpUIIbl Ha3bIBAIOTCA pabHviMil, €CII PaBHBI VX
pasMepHOCTM ¥ PpaBHBI WX COOTBETCTBYIOIIVE 3JIEMEHTHI, T.e.
3JIEMEHTBl, PacIIOJIOKeHHble Ha IepecedeHMsX CTPOK M CTOJIOLOB C
OJIIHAaKOBBIMIM HOMepaMI B 00erx MaTpuIiax.

Martpmiia, cocrodinas M3 OmgHOMI CTpom/(az1 ,az,...,an) , Ha3bIBaeTCsI
mampuyel-cmpoKotl.

(a, )

Matpuna, cocrosdmas M3 OFHOTO CTOJ] 6au7a , Ha3bIBaeTCH
mampuyeri-cimoA0yom.

%y



Onpepenenune 1. Cymmoit mampuy A=(a;) u B=(bh;) OAMHAKOBBIX PA3MCPOB

Mx N Ha3bpIBACTCA MaTpuua C=(c;) TEX KE pa3MEPOB, TAKAA UTO C;~a;+b; N7
BCEX [ U /.

/ \
a, +b, a,+b, ... a, +b,

C=A+B=
a_ +b

m2° mn mn

Takum 00pa3oM, YTOOBI CIOKUTH MATPHIBI A U B, J0CTATOYHO CJIOKHTb

HX JJICMCHTBI, CTOAIINC HAd OAHHAKOBBIX MCCTAX.



Hanpumep

1 2 4 -4
A= ,B=
3 4 0 1
1 2 4 -4 1+4 2-4 5 =2
A+ B= + = = .
3 4 0 1 3+0 4+1 3 5




Ceolicmea onepayuu cJI0)KeHuUst Mampuu

[lyctb A, B, C — maTpuLlbl 0OQNHAKOBOW Ppa3MepHOCTN:

1. A+ B= B+A — KOMMymamueHOCMb CIOXEHUS;

2. (A+B)+C= A+(B+C) — accoyuamugHoOCmMb CNOXEHUS;

3. A+0O=A4;

MaTtpuua O, cocToswasl u3 Hynemn, UrpaeTt ponb Hyrns.

4. A+(-A)=0.

[ns nodon maTpuubl CYLLECTBYET MpOmueoriosiox)Has,
byoem ee obo3Ha4aTb -A, aNeMeHTbl KOTOPOM OTIINYaKOTCH
OT 3N1IEMEHTOB A 3HaAKOM.



Paznocmo mampuuy A v B MOXHO OIpEICIIUTh PABEHCTBOM

A-B=A+(-1)B.

Hanpumep

SR
T R e el




Onpenenenue 2. Ilpouseeoenuem  mampuyst A na qucio A

HaspiBaercss marpuua A4=(A a;), noay4daemass yMHOXKEHHEM BCEX 3JIEMEHTOB

Marpuiibl A Ha 4ucno A.

Aay,  Aa, ... Aa, )
IA = Aa,, Aa,, ... Aa,,
\Aa,, Aa,, .. Aa,,)

Hanpumep

3_A:3.£1 2]:(3-1 3-2}2[3 6}
3 4) 13.3 3.4) 19 12




Ceoticmea VMHONCEHUA MAMPUUbL HAd YUCTO

Ilycts A,B — MaTpulbl OJUHAKOBOI'O pasMepa; «,[f3 - JACHCTBUTEIIbHBIC

qUc1a.

SANE S S e

afPBA) = (o)A = (ad) B — accoyuamuenwiii 3axom;

(a+PIA = oA+ PA — oucmpubymusnwiii 3axon (0na uucen);
a(A+B) = ad+abB — oucmpubymuenwiii 3aKoH (012 Mampuy),;
1A = A,

0*A=0.



Onpedenenue 3. Ilpouseedenuem Matpuisl A=(ay) pasmepa mxk u

PSIMOYTI'OJIbHOM MaTpHuubl B=(b;) pasMepa K xn HasbpIBaeTcs IPSMOYIOJIbHAS

Mmatpuna C=(c;) pasMepa mxn, Takas 4To

C;i=@i; bt aptbyt...+ aytby;

i=1m ., j=1n.

Taxum oGpasom, pIeMEHT MpousBeaeHUS MaTpull A U B, cTosiuii B i-oi
CTPOKE H j-OM CTOJOLIC, paBeH CYMME IIPOM3BEACHHUU HJIEMEHTOB i-OM CTPOKH
nepBoii MaTpullbl A Ha COOTBETCTBYIOIIHE 3JIEMEHTHI j-OTo CTOJIOIa BTOpPOU

MaTpHULIbI B T.€.

Cy = (a,a;,W ay)




ITpoussenenne C=AB omnpenesieHO, €CJIM YMCIIO CTOJIOII0B MaTPUITbI
A paBHO 4YMCIIy CTPOK MaTpuilbl B, Takue maTpuilbl Ha3bIBAIOTCA
coombBemcmbBeHHbIMU.

HepeMHO)KaTB MO’KHO TOJIBKO COOTBETCTBEHHbBIE MAaTPUIIbI.

2TO yCJIOBME, a TakKXe pasMepbl MaTpuUIl MOXXHO ITpeICTaBUTh
CXEeMOT1:;

m A * = C=A4B m

O‘IGBVIHHO, qTo oliepannid YMHOXEHVA KBadPaTHBIX MaTPIL, BCETla
OlIpelesIeHa.



Hanpumep
gpefl 2V (4 4 (14420 1-(—4)+2-1) (4 -2
3 4)l0 1) (3-4+44.0 3-(-4)+4-1) \12 -8/

B 4 -4\ (1 2) (41-43 4.2-4.4) (4-12 8-16) (-8 -8
0 1 3 4/ (01413 0.2+41-4) L0+3 0+4) | 3 4]




CboiicmbBa ymnoxenusa mampuy,

1. KommymamubBroiii (iepeMeCcTUTEIIbHBIV) 3ak0H YMHOXXEeHVS MaTpulLl,
BOOOIIIe TOBOPS, He BbinoaHdemcs, T.e. AxB # B x A.

B 4WacTHOM Cilydae KOMMYyTaTMBHBIM 3aKOHOM  oOOsajgaer
IIpou3BefeHre JIF000V KBaJpaTHOV MaTpPWILIbI n-TO IIOpsIKa Ha
eqVHIYHYI0 MaTpully AfaxoEd xe nmopsxka, T.e.

Matpuiibl HasbIBAIOTCA 11epecnanobotHbiMU, eCIIVI BBIIIOJTHAETCS 3aKOH
KOMMYTaTUBHOCT, T.e. AB =BA .

Ilycte A,B,C - MaTpuiibl COOTBETCTBYIOLIMX pa3MepoB (T.e.
IIpOV3BeIeHNsI MaTpfil] OIpeJesleHbl), - IeVICTBUTeJIbHOE YICIIO.
Torma H©Ha ocHOBaHMM oOIpenesleHUN OIepanMil M CBOVICTB
IeVICTBUTEJIbHBIX YlCeI IMEIOT MeCTO CJIeIYIOIINe CBOVICTBA:

2. (4B)C = A(BC) ~ accoyuamubHocme,

CrpaseyIvBBI CJIeyIOIIie 3aKOHBI ANCTPUOYTUBHOCTM:

3. (4+B)C=AC+BC - [IPaBbIV 3aKOH IUCTPUOYTUBHOCTH ;
4, A( B4 C) _ 4B+ AC - TIEBBIV 3aKOH OVICTPUOY TMBHOCTW;
5.

A(4B)=(A4)B = A(ABY
" EA=AE=4A



Onpenenenwne 4. Ecmm A - marpuiia pasMepHOEH)

a, dp a,
A= dy; Ay a,,
aml amZ o amn

TO mpaxcnonupobanuem STOV MaTPUILBl Ha3bIBAETCA  TaKoe
IIpeoOpa3oBaHMe, PV KOTOPOM ee CTPOKM CTaHOBATCS CTOJIOLAMU C
TeMU >kKe HOMepaMM M HaoOOpoT, T. e. Ilepexol K CJIeAyIoLien

Mawpiie PasSMEPHOCTU (4 4
AT — Ay Ay - Gy
aln azn oo Amn

[aHHasg MaTpuiia Ha3bIBaeTCs MpaHcnoHupobanioil MaTpULIeVL.

DTa omepanys MMeeT OOIIUIT XapakTep, T. €. IpMMeHMMa K JII00om
MaTpuIle.



Onpeneaurteinn.
CBolicTBa onpeaeuTe1eH.
IloHsiTE MUHOpPA H
aJIreOpanv4ecKoro J0noJTHeHus




Z[JISI 0003HAUYCHUSI OIIPCACIIUTCII ITOJIB3YHOTCS

CICAYIOIIMMHY 0003HAUECHIUSIMIL
D(A)

demepMUHAHM

Al wma |2

oenvma



qHCHa, COCTAaBJEAIOLITUC OIIPCIACIIUTCIIb, HA3BIBAKOTCA CI'O AIEMEHRAMIU.

11 19 A1n
Cl21 a22 az—n

|A| N (1)
anl anz ama ann

I[Ipu 3ammcu, B 0OMEM BHJIE DIEMEHTHL  OIPEACIIUTEIS
0003HAYaIOTCS OJHOM OYKBOM C 08yMa uHdexcamu, U3 KOTOPBIX IIEPBBIN

VKa3bIBAET HOMep CIpPOKU, & BTOPOU — HOMep cmoaoya MaTPULIbL.
B cokparmeHHoit 3amucu: |A| = |ai j |; rJe a;; - ACHCTBUTEIbHbIC

yucia, i,j=1,..,n



Taenas ouazonain Ilooounas ouazounanw

Yuciao CTpOK paBHOE YHCIY CTOJIOLIOB M paBHOE 7
HA3BIBACTCS HOPAOKOM OTIPESIACTUTEISI.

YnopsimoueHHbII HAOOP 371€MEHTOB

a;,az, ... ,d,, HA3BIBACTCS ZJIABHOU OUAZOHAIbIO, B CBOIO

OUCPEab, A;n A2 i, ... Ay — HODOUHOU OUAZOHAILBIO.



OmnpeeanTeneM NepBoro mopsaKa

4 =“’1 1|

HA3bIBAIOT YMCIIO Y.



Onpeoenenue. Onpeodenumenem MATPULLI 6MOPO20
nopaoka  Ha3bIBaeTCsd  4YHMCJI0, IOJy4dyaemMoe

CJeAYIOILIMM 00pa3om:

Tnaenas ouazonano Ilooounasa ouazonanw

‘A‘: 12

~dnln—a,a,,

s

Onpeoenenue. Onpeodenumenem MATPULLI 6MMOPO20
nops0Ka HA3bIBAETCH 4YHCJI0 PaBHOE PAa3HOCTH
[POU3BEACHUI JJIEeMEHTOB IJIABHOM M IO00YHOM

AUATOHAJIEN.




Hanpumep:

Al = =2.5—(-1)-4=14.




DopMyJia BEIYUCIICHUS OMpeoenumelis mpemvpezo nopaoxa,
KOTOpasi HAa3bIBACTCS HPABUIOM IPEYZOTbHIUKOE (RPAGUIOM

Capproca)

Uy  Uyy oy

Ay U3y Uiy



a1y, 0351 A1, 0305, + A30,5,05,




PaccMmorpuM mepBYIO I'PYIINLY ciaracMbIX. lIepBoe ciiaracMoe
— OTO IPOHU3BCIACHUC BCCX 3JICMCHTOB [JIABHOM JHUAI'OHAJIN
OIIPCACIUTCILIL, 4 B KAXKI0OM K3 CJICIYIOINX MHOKHUTCIN 06pasy}0T
B OIPCACIUTCIIC TPCYIOJIBHHUKH, VYV KOTOPLIX OJHa CTOPOHA
IapaJUIC/IbHA [JIABHOM JHUAI OHAJIN.
*a

12 d

*
5 d

13 11

23 21

% |7 | % ’ %
(3 U, (3, Uiz |dg 53



—Ad;3A,,04, — ApAdy) Ay —a,,a,,a,,



Crnaraemeie, KOTOPBIE UMEEOT 3HAK MUHYC,
WJLTFOCTPUPYIOTCS AHAJIOTUYIHO, TOJIBKO BHAYaJIe
MIEPEMHOYKAFOTCSI BCE JIEMEHTHI ITOOOYHOM HArOHAJIH, a 3aTeEM
BBIOMPAIOTCS TAKUE TPOMKU 3JIEMEHTOB OMNPENEIUTENIsl, KOTOPbIE
O0pa3ylT TPEYTOJbHUKH CO CTOPOHOM, MapajieIbHOM €ero

MOOOYHON TUATOHAJIH:




|A|: Ay dyy Ay =

Ay dzp  dis

a1 Ay sy T A1, 0305 T A1305,05, — 130,05 — A),A,,033 — A1Ay305,



Hanpumep:

1 3 2
A4=10 5 -1
4 6 7
=1-5-7+2-0-6+3-(-1)-4-

-2-5-4-3-0-7—-1-(-1)-6 =-1




[lepetimem Temepp K (OPMYJTHPOBAHHUKD  MOHSTHS
ONPEeACIUTENS TH0O0r0 TIOPSaKA i (1= 2).

[ToHsATHE TAKOrO OMPEICIMUTENA Mbl BBEJEM HH]YKTHBHO,
npeAmnonaras, 4ro HaM ViK€ M3BECTHO, KaK HaXOIaTcs
ONpeneIUTeIM BCEX KBAAPATHBIX MAaTpHL, MOPSAOK KOTOPBIX

CTPOr0 MEHBIIIE 71.



PaccMOTpuM IPOU3BOJILHY IO KBAAPATHY IO MATPUITY TIOPSIIKA #1:

a21 a22 LN az] LS azn

A= (4).
ay Gy e Gy . 4,
a a a. .. d

BrioepeM B 4 110001 5I1eMEHT ¢;; 1 BBIUEPKHEM U3 4 i- CTPOKY U

j- crombern. M3 OCTaBIMUXCA DJIIEMEHTOB, HE MEHSI WX B3aUMHOIO
PACIIOJIOKEHUSI, COCTAaBUM MATPHUIly. JTO OyJIET KBaJparHas MaTpHUIla

nopsjaka (n-1). 1lo WHIAYKTUBHOMY IIPEANOIOKEHUIO, MBI YMEEM

HAaXOJIUTh OIPEICIUTEIDL TOMyIeHHONH MaTpuibl. O6o3HaumM eroM ; u

HA30BEM MUHOpOM SJICMCHTa4d,;



Onpedenenue 2. Munopom osreMeHTa  d;  Ha3bIBACTCS

OIIPEJICIUATEN (1-1) — TOpsJIKa, TIOJYUCHHBIA ITyTEM BBUCPKUBAHUS [ —

CTPOKH U j— CTOJIOIIA.

Hanpumep:
-1 0 3 7
2 3 7 1
4= -
0 2 3 -1
1 -1 2 4
JEDD S I S B
My=| 1=lo 2 —i=-8-14+41=-21
0 2 -1
1 -1 4
1 -1 4




Onpeoenenue 3. Onpeoesiumestem nopsaoxa i, COOTBETCTBYKOIIUM

marpuiie (4), Ha3bIBACTCS YUCII0, PABHOE

1+

\A\:i(—l) a,M,; s

Jj=1

Gdopmyna (5) mnpu BBMUCIACHUM ONPEACTUTEIST HCIOIB3YET BCE
3JEMEHTBI TIEPBOM CTPOKH (pasiodicenue onpedeaumesil No Nnepeot

cmpoxke).




Teopema 1. IIpu moGom HOMepe CTpokHU i(i = 1,2, ...,1), IUIs OTIpeACIIATEIIS #1-

IO (1= 2) MNOpsiaKa MaTPHIIbI A (4) cipaBeyBa hopMyJIa

. i+

‘A‘ =20 aM,

1 , 6)

Ha3bIBACMas PA3TOHCEHUEM IIHO2C0 onpe()aaumaaﬂ 1o i-i CIpoOKe.

Teopema 2. [Ipu moGom HoMepe cToJiOua j (j =(,2,...,1), 11 ONpeaeIuTeIs #-

ro (7> 2) mopsiaka Matpuisl A (4) cnpaBeymBa dopmyia

n i+j

e Z‘(_ 1) aM,
= .

(7)



2

-2

-1 2

1

Hanpumep:



Onpeodenenue 4. I Ilyctb jan onpeienurelb 4 nopsaka #. Beibepem

[eJ0e HYUCIO Kk, VJOBJIETBOPSIOIIEE

YCJIOBHIO

l<k<m-1, U B

onpeiemrene A BbIOepeM POM3BOIBHBIE K CTPOK U Kk  CTOJOLOB.

SHeMeHTbI, CTOAIITUC Ha IICPCCCHCHIMAIX BbI6paHHBIX CTPOK H CTOH6I_[OB,

OUYEBHUJIHO COCTABIBIIOT KBAJPAaTHYIO MaTPHIly Hopsjaka k. OrpeieinuTelib

ATOU MAaTPHUITbl HA3bIBACTCH MUHOPOM k-20 nopﬂdka OIIPE ACTIUTECIIA A .

all alZ
aZl aZZ
A _ ail az' 2
A, 4,
anl anz

a, ]

da,

j

a,,

Ay,

a,

ank

a4

)

da,

7

in

1

®).



[Iycte B ompenenurene Amnopsigka # BelOpaH MuHOp M k-TO
HOpsiyIKa. BEMEPKHEM T€ CTPOKH M CTOJIOIBI, HA IMIEPECCUCHUSIX KOTOPBIX
PACIIOJIOKEH STOT MUHODP.

OcraBImecs 3JIEMEHTHL 0O0pa3yIOT KBaAPaTHYIO MaTpHILy ITOPsKa
(n-k), ONIPENCIUTETL KOTOPOH HA3BIBACTCS JOIOIHUTEILHBEIM K MAHOPY
M u oboznauaerca A Eciin MBI BBMEpPKHEM, HaOOOPOT, T€ CTPOKU H
CTOJIOIBI, B KOTOPBLIX PACIOJIOKEHBI SJIEMEHTHI MHHOpa M, TO,
OUEBUJ/IHO, OCTaHeTcss MUHOp M. Takum oOpazoM MOYXKHO TOBOPHUTH O
[ape B3aUMHO JIONIOJIHUTEIBLHBIX MUHOPOB OIIPEACIUTEN. B 4acTHOCTH,

OIPEJICNICHHBINA BBIIIE MUHOPAZ, SIBISIETCS. OONONHUMENbHBIM K MUHODY

TIEPBOTO MOPSIKA a, U HAOOOPOT.



Onpeoenenue 5. Ecou MuHOp Ar0 mopsiaka A pacmoloXeH B
CTPOKaxX ¢ HOMEPaMH i,,i,,....1, U B CTOJONAX C HOMEPAMHM  J,, /,s-j, » TO
oOpazyeM CyMMy

S, =L+, +. ..+ + j+j,+. 4], (9)

Anzeopauueckum oononnenuem 0.1 munopa M OyjeM Ha3bIBaTh
queno (1) M

B gactHOCTH, alireOpandecKuM JOIIOJTHEHUEM HSJIEMEHTa AU. oy et

qUCJIO

A; =D My, (10)

y

|A‘ = Z ag'jAg'j ~ Z a?fA?f, (11)



=—13 4 5/ +3-2 3 5

(-1)-4,+ 0-A, +3-4.+4-4,

-1 0 3 4

1

Hanpumep:

2

2

—4-2 3 4=-280.



Teopema 3 (Jlamiaca). Ilycte B ompeacnureic 4 IOpSaka n

IPOM3BOJILHO BBHIOpAHBI kK CTPOK (Mau kK CTONOIOB), 1<k<n-1. Tornma
CyMMa TPOU3BEACHUN BCEX MHHOPOB K-TO TOPSAKA, COACPYKAIMXCA B
BHIOpAHHBIX CTpPOKax (WM CTONOI@aX), HAa HX aarcOpandccKue

JOIIOJTHCHMS PaBHA ONPCACTHUTCIIIO A .



—4 2 -2 1
0o 3 0 1 -5
Hanpumep: (4=/2 -3 1 -3 1
-1 -1 3 -1 0
0 4 0 2 5

Paznaras omnpezaemmres IO IEPBOMY W TPEThEMY CTOJIONAM, COJEPKaIlM

,.yJAaqHO" PacIoIOKEHHBIE HYJIHA, MbI ITOJTY YHM:

3 1 5 3 1 5
‘A‘z(_l)l+3+l+3 _24 f‘_l _1 O+(_1)1+4+1+3_£11 2‘_3 _3 1+
4 2 5 4 205
1 -2 1

2 1
-1 3

(_ 1)3+4+1+3

3 1 —5=(-8)-(=20)—(-10)-(—62)—7-87 =—1069.
4 2 5




Ceoticmea onpeoeumeneil n-20 nOpsoKa
1. Onpenenutens MaTpPHIIbI A PaBEH OIPEJCTUTEIIO TPAHCTIOHUPOBAHHOW MaTPHUIIbI

A" , T.€. OTIPEACITUTENh HE MECHSCTCS TIPH TPAHCIIOHUPOBAaHHH.

2. Ecnu oxHa u3 cTpok (OJUH U3 CTOJIOIOB) OMPEACIUTENS COCTOUT M3 HYJICH, TO
OTIPEACTUTETH PABSH HYJITIO.

3. Omnpeaenutenp, cojcpsKallliii JBE OJWHAKOBBHIC CTPOKH WIH JBa OJHHAKOBBIX
CTOJIOIa, PABSH HYJTIO.

4. Onpeacnurenb, COJACPKAIUA  JBE  IPONOPHHOHAIBHBIE  CTPOKH  (JIBa
MPOTIOPIIHOHATTBHBIX CTOJIONA), PaBEH HYJTIO.

5. Ecnu Bce neMEHTBI HEKOTOPOH CTPOKH (CTOJIOIA) OMPEACIHTES YMHOXKHTD Ha
HEKOTOPOE YHCIIO /&, TO CaM OTIPECITUTEIIb YMHOKHTCS Ha k.

6. Eciii Bce HIIEMCHTHI /- CTPOKH OMPEACTUTENS A 7-To MOpsiKa NMPEACTABICHBI B

a,. =

BH/JIE CYMMBI JIBYX CJIaracMBbIX: “y b, +e, ,J =1,2, ...,n, TO ONPEACIUTEID PABEH CYMME

ABYX ompefenuteaed A1 u A, y KOTOPBIX BCe CTPOKH, KPOME i-H, TAKHE K€, KaK M B



7. Onpeacnure b HE MCHACTCSA, €CIM K JICMCHTAM OJHOM U3 €ro CTPOK (CTOJIOLIOB)
MPUOABILIFOTCA COOTBETCTBEHHO SJICMCHTBHI APYTOoMl CTPOKH (CTOJOLA), YMHOKCHHBIC HA
OJHO U TO K€ YHCIIO.

8. Cymma mpoum3BEACHHH BCEX 3JICMCHTOB HCKOTOPOM CTPOKH OIPCACIUTCIIA HA
anreOpanveCKue JOTMOTHEHUA COOTBETCTBY FOIIUX 3JICMEHTOB APYTOM CTPOKH PAaBHA HY JTHO.

9. Onpeaemurens NPOUBBCACHUA ABYX  KBAAPATHBIX  MATPHL] OJWHAKOBBIX

PA3MEPHOCTEN PABEH MPOU3BEACHHUIO OIMPEACIUTENCH ITUX MATPHULL;

|AB| = |A] - |BI.



”

OOparHaa marpuia



N

Marpuna

BeipoxxaeHHasn HeBbIpoxaeHHast
(oco0eHHas) (HeocoOeHHas)
© ompeaeanteab paBen O ompeAeAUTEAb OTAMYEH

HYARO OT HyAA

Hampumep: Hanpumep:

e s

4 =12-12=0 A =16-15=1+0




Teopema 1. [TpousBeaeHHE MATPHUIT €CTH BBEIPOKACHHASA

MATPHIIA TOTAQ X TOABKO TOTAQ, KOTAA XOTH OBl OAMH M3
MHOKHUTEAEH €CTH BBIPOKAEHHAS MATPHUIIA

|AB| =0 |A| =0 (|B| =0)

Sameuarue. N\aHHAA TEOPEMA CIIPABEAANBA AASl AFOOOTO

YUCAQA MHOKUTEAECH.



Omnpeaesenue. KpappatHas marpuira B HasbBaetcH
00pammoi IO OTHOIIEHUIO K MaTpuie 4 Takoro ke
pasmepa, eCAn

AB=BA=E (1)



//\k///

—
TeODeMa 1. Eciu JJI51 I[aHHOﬁ MaTpHUIbI O6paTHaH CYHICCTBYCT,

TO OHA OIIPCACIICTCA O THO3HAYHO.

Teopema 2 (Heobxooumoe u  OOCMAmMO4HOE  YCIOBUE

cyiyecmsosanus oopamuoti mampuyer). OOpaTHas MaTpuia A

CYHICCTBYCT TOraa M TOJBKO TOr'a, KoOoraa HCXOAHas MaTpuia A

HEBBIPOKICHHAS.



Teopema 2 (nHeobxooumoe u Oocmamounoe Yciosue Cyujecmseosanus
obpamnoii mampuywt). O6patHas Marpuna A~ cyImecTByeT Torja M TONBKO
TOTJ[a, KOTJa UCXOAHasl MaTpula A HEBBIPOKJICHHAS.

A0Ka3aTeILCTBO.

Heobxoounrocme.

Jlano: mis matpunst A cymectByet obpatHas A

Jloxazams: A — HCBBIPOKIACHHAS .

Jlokazamenbcmeo:

Jlns matpuust A cymecTsyet obpatnas A~ T.e.
AxAT=A"A-E

Torna, /Ax A~ /: /A />< /A'] /: /E/z], m.e. /A /;eOu

/A'] / £ 0; A — HCBBIPOKICHHAA.



copema 2 (HeoOxoOuMoe U OOCHIAIMOYHOE YCIo8Ue CYUJeCBO8aAHUA
9 -1
obpamnoii mampuysr). OOpaTHagd Marpuiia A~ cyllecTByeT Torja U TOJIBKO
TOT A, KOTrJla UCXOIHas MaTpuiia A HEBBIPOKIeHHAS.

Jloka3aTe/IbCTBO.

Hocmamounocme.

Jlano: HEBBIPOKACHHAS MATPULIA TIOPSAKA /1

(fan an K an )

A an a» W an
X X X X
\an‘l anz am/ i

TaK 4TO €€ onpeAacauTeib A#0.

1
HHoxazams: cyujecmeyem oOpatHas matpura A .



PaccMoTpuM  MaTpuily, COCTABJICHHYK) M3  aJrcOpanyccKux

JOITOJTHCHHH K 3JICMCHTAM MATPHIIBI A:

(A An B Am)
Az A2 { Am
X N N K

An Az 0 Am)

A=

2

€C HA3BIBAIOT HPUCOCOUHEHHOU K MaTpulIc A.

Credyem oOpamums 6HUMAHUE HA MO, 4mo aieedpauyeckiie

OONOJIHeHUs K DeMeHmamM_i-otl CMPOKU MAmMpPuUlibl A cmosam GVII-OM

cmonoye mampuysbl A , ona i =1,n.




— %
Hatinem npounssenenne AA =C:
/au dy, ... dp, A /Au A21 Anl )
C a, A, . a,| A, A, A,
[ U ' R
\anl a,, a, /\Aln A2n K Am J
/ ¥ 71 ¥ \
Zalz' 'Alz' zau 'Azz' Zali 'Am'
i=1 i=1 i=1

71 g
_ 2 :a.’Zz’ °A1z' z :a.’Zz’ °A2i z :a2z’ °Am:
i=1 ' i=1

Zanl 'Alz: zam' 'Azz' iam' 'Am'
' i=1

/.



Ha znaenon ouazonanu noinyduM CyMMBI NIPOU3BEJCHUUN DIEMEHTOB
k-toit ctpoku MaTpuIsl A (k=1,n) Ha anreGpandeckue JOMOTHEHHS dIeMeEH-
TOB DTOU K€ CTPOKH, TAKUE CYMMbl PAGHBL Onpedeumento mampuyvt A,
m.e. A. Ha ecex dpyzux mecmax AMeeM CyYMMBbI IPOU3BEJACHUAN SIIEMEHTOB
HEKOTOPOU CTPOKU MaTpHIlbl A Ha anreOpandeckue JOIIOJTHEHUS SJIEMEHTOB
apyrout crpoku. Takue cymmwr paensvt mynro. Takum oOpaszom, Marpuiia C

UMECCT BUJ.
‘A 0 ... 0)
0O A .. O
(=
0 0 .. A)

AHaJOTHYHO JOKa3bIBaeTCs, UTO Mpouspejicane A Ha A paBHO TOU e Mat-
purie C. Takum oOpazom, umeeM A4 =4 A =C.



N

OTcroaa caeayeT, 4To

A[A* xij:[le*jAlezE.
A A A

[ToaTOMY, €CTU B KAYECTBE 0Opamuoil Mampuibl B3SITh

LAt =g
A 5

. A5 A=Ax A ' =E.



—

HUrak, oopammnas mampuya CymeCcTBY €T U UMEEST BUJ

g

A
A
Ay
A
I

Aln

\ A

N

=

B =

Anl )

A
An2

A
I
A

nn

A J

/



Takum o0Opa3zom, 4T00BI HAliTH MATpHILy, O0paTHYIO JIJIs
MaTpuibl A, Tpedyercs:

l)Beraucute ee ompenenurens. Ecmu |4=0 - matpuma 4 -
BBIPOJKJCHHAA, A1l Hee 00paTHOI He cymecTByeT. Ecmu |40,

TO MEPEUTH K CICAYIOLIECMY MYHKTY

2)COCTaBUTh IMPUCOCIUHCHHYIO MaTpuily A -
o 1 . _
3 )HaUTU NPOU3BCICHIC KA =A"

4)caenats npoBepky: A-A'=E.



)
~~

CucreMbl JUHEHHBIX
YPABHECHUH

1. Mampuunuwie ypasnenus



PaccMoTpuM  mpouszeonvHyro  cucmemy — JAUHEHHDIX

ypaeHeHui

4 ;i .
a,x, +a,x, +Wl +a, x =b,,
ayx, +a,x, +0 +a, x =b,,
M

(2.1)
‘ —
a5 ta,x, +N +a, x, =D,
rac  *i>%25--> X, — HEU3BECTHBIC IEPEMCHHBIC,
Ay 5y, —  KOD(PQUIMECHTHI TPH  HEWU3BECTHBIX,

bl , bz e ->bm — CBOOOIHBIE YWICHBI CUCTEMBI.



Onpedenenue 1. Jroboii uucnosoit Habop (¢,¢,,....,a,)

Ha3bIBACTCS  peuieHuem cucmemol (2.1), ecnm  mocne
NOACTAHOBKH ATHUX YMCEJI B CUCTEMY BMECTO COOTBETCTBYIOIIUX
HEHU3BECTHBIX BCE YPABHCHHUS CHCTEMBI OOPAIalOTCS B BEPHBIC

YHUCJIOBBIE PABEHCTBA (TOMKIACCTBA):

b =b.b,=b,,..b =b

m m’



CucreMa JUHEHHBIX YPAaBHEHM

CoBMeECTHOM HecoBMecTHON

(cywecmeyem xoms:a 0bl 00HO peuieHue) (pewtenuii nem)

OnpeesieHHast Heonpenejgennas

(bobute 001020
(00Ho pewienue)
peuienHus)




Onpeodenenue 2. Cucrema nuHEHHBIX ypaBHeHUU (2.1)

HA3BbIBAETCSI COBMECHIHOU, €CIT CYHIECTBYET XOTsS OBl OJHO €€
peuieHre, B IIPOTUBHOM ClIyya€ CHCTEMA HeCcOo8MeCcHIHd.
CucreMa HA3BIBAETCS ORPEOC/ICHHOU, €CIN OHA HUMEET TOJILKO
OOHO PELICHUE U HEOnPeOe/leHHOU, €CIIN €€ PEUICHUN OO0JIbIIe
OIHOTO.

Onpeoenenue 3. Pewmums  cucmemy  JIUHEUHBIX

YPAGHEeHUU — STO 3HAYNT HANTU BCE €€ PELICHUS WU J0KA3aTh

HCCOBMCCTHOCTb CHUCTCMBI.



YacTto OBIBAcT IENecOOOpa3HO 3aMEHHTh CHCTEMY JIMHEHHBIX VpaBHEHUH
SKBHUBAJICHTHBIM MaTPHYHBIM YPABHEHHEM.

a,x, +a,x, +0 +a,x =b,
Ay X, +ayx, +0 +a, x =b,,

2n"'n
i

a, x +a.x,+l +a x =b

m

JI1s1 3TOTO CIIeIyET BBECTH MATPHIIBL:

(v ) 4
(a, a, .. a,) % b,
A Ay Gy o G|y X2 B b,
\aml amZ amn) \xn J \bm/

rie A — OCHOBHasl MATpPHIA CHCTEMBI, X — CTOJIOCI] HEU3BECTHEIX U
B — cTonber cBOOOIHBIX WIEHOB CUCTEMBI.

Kaxayro cuctemy Bujga (2.1) MOXHO 3amucaTh B BHJIE OJHOIO
MAaTPUYHOT'O YPABHECHMSL:

AX =8 2.2)



K MatpruHBIM ypaBHEHUSIM OTHOCSITCS YPABHEHUS BUIA

A- X =8B

X-A=B

(2.2)

(2.3)

A-X-B=C| a4

rac A> B) C: X o ManI/H_H)I.

Onpeodenenue 4. Pemenuem mampuanozo ypagHeHus

Ha3bIBAETCs MaTpuila, oOpaimaroiias Opu  I10JICTAHOBKE

ypaBHEHHE B BEpHOE PaBEHCTBO.



Ecnmu B ypaBHenuax (2.1), (2.2), (2.3) maTpuusl A B,C . KBa/IpaTHBIC,

IOpAAKa 72, TO PCIHICHHUC MOXKCT OBITH IIOJIVICHO B BH/IC!

A-X =B |4=0
A'(4-X)=4"-B
(4" 4)x=4"B
E-X=A"B,

X=A"-B, @1y

A-X-B=C

X=A".C.B"

4] = 0w [B]z0. (23.3)



X=4"B. X=B-4" 4% 0

YpaBHeHUS pelICHUN HE UMEIOT

4 =0 B|#0

YpaBHeHMS pelICHUH HEe UMEIOT

YpaBHeHUsI UMEIOT 0€CKOHEYHOE MHOKECTBO

peleHumn




2. CucreMbl JUHEHHBIX
YPABHECHUH

2. Keaopammnbwie cucmemol TUHECUHDBIX
ypaenenui. OOHOpPOOHBIE CUCHEMBL.
Ilpaeuno Kpamepa



PaccmoTpum  keadpammuyro  cucmemy

ypaeHeHui
4 v .
\ —

A

Y _
a,x +a,x,+l +a,x, =b,
rae  *i>%2,---» X, — HCHU3BCCTHBIC TICPCMCHHBIC,

a5y, —  KOOPOHUIMEHTH  IIpH

b,b,,....b, _ CBOOOIHBIC WICHBI CUCTEMBI.

JAUHCIHHbBIX

2.2.1)

HCU3BCCTHBIX,



Teopema  Kpamepa. Ecaium  ocHOBHas

MaTpulla KBAaApaTHOW CHUCTEMbI JIMHEHHBIX
YPaBHEHUI HEBBIPOKIACHHASA, TO TaKas CUCTEMa

MMCCT CAMHCTBCHHOC PCILICHHUC.



Teopema 1.4 (Kpamepa). Ecii ocHOBHasi MaTpuI[a KBaJpaTHOM CHCTEMBI
JIUHCHHBIX YPABHCHUU HECBBIPOXKICHHASL, TO TaKas CHCTEMAa HMMEET €AHMHCTBEHHOE
PEIIICHUE.

Hoxrazamenvcmeo.

a,x, +a,x, +0 +a, x =b,,

a, X, +aypx, +0 +a, x =b,,

N
a,x ta,x, +N +a, x =b
1)
/ \ /v ) b
a, 4ap a, X 1
b
A= dy A4 Aon Y = %2 B=| *
; ; ;
a, @, .. a,) X, \bn)
rme A — ocHoBHas MaTpHma cHcTeMb, X — CTOJOCI[ HEHM3BECTHRIX M D —

CTOJIOEI] CBOOOHBIX WICHOB CHCTEMBI.
Cucremy BuHga (2.2.1) MOXKHO 3ammcaTbh B BHJAEC OJHOTO MAaTPHYHOTO

YPABHCHHSL:
AX =B. @22



Joxazamenscmeo.
[lockombKy A — HCBBIPOXKJICHHASA MAaTPULA, TO
-1
cymecTByeT oOpatHas wmatpuma 4 . OGe wdacTu

ypasHeHHUA (2.2.2) YMHOKHM cleBa HA A~ U MOIy4YUM

PCIICHUS CUCTEMBI B MATPHYHOU (hOpME

A-X =B |4 =0
A'(4-X)=4"-B

(4" 4) x=4"B
E-X=A"B,

X=A"-B. (223




Zarmmiiem dopmyy (2.2.3) B pa3zBepHYTOM BUJIE:

X=A4"-B
(x, ) (Au An B Aa) (b))
X, 1 | A1z A2 0B Aw| | b,
CA|E R B R

X, :i(blAh. +b, A, +0 +b,A,), i=1n

CyMMa B CKOOKax HpaBOﬁ qacTu OJSTOro paBCHCTBA CCThb

PAa3JIOKCHHUE OIIPCACINTCIIA A;‘, IMOJIYUCHHOI'O H3 OIIPCACIINTCIIA

MaTPUILIbI A, 3aMEHOM i-ro ¢T0JI0Ia CTOJIOIOM CBOOOHBIX WICHOB.



X, =%(b1AU +b, A, +0 +b A ) i=1n

N 3 (1.2.4)
Onu monyuunu Ha3BaHue gopmya Kpavepa.

Pemenune cucremer (2.2.1) ¢ mnpumeHerneM (QOpMYyI

Kpamepa HaswBaroT npaeuiom Kpavepa.



A - ocnoenoit onpederumenv cucmemst (ONPEACTUTEND,

COCTOSIIHH 13 KO3 PHUIIMEHTOB IPHU HEU3BECTHBIX ),

A; — onpedenumes, MOTyUSHHbI U3 OIpenenuTens A

>

3aMeNn oIl I-20 Cmo1bua cmo1oyom c60000HbIX U1EH 6.



( v .
a,x, +a,x, +0 +a, x =b,
< a, x, +ayx, +0 +a, x =0b,,
X

v —
a,x, +a,x, +W +a,x, =b,

a1 Aq2 A1n
a a a
A: 21 22 2n
An1 Ap2 Ann
e a1, |bq
Yh ay1 |by
Ao
ann An1 bn
Ai1 Qg2 b,
Az1 Qg b,




Onpeoenenue. JIMHCHHOC YPABHCHUC  HA3bIBACTCS
OOHOPOOHBIM, SCIH CBOOOJHBIM YJICH YpaBHCHHA paBcH 0.
Cuctema, cocTosmiasi W3 OJHOPOJAHBIX YPAaBHCHHH, camMa
Ha3bIBACTCSA OOHOPOOHOIL .

OOmui BUJ OJHOPOJHOM CHUCTEMBI # YPaBHCHHH C 7

HCHU3BCCTHBIMH.

' Wi .

2
\ —
JAnd +ank, +8 +ay,x, = 0,

X (2.2.4)

\/ —
A% +a,,x, + +a,_x =0



OI[HOpOZ[HaH CUCTCMa BCCr'Ja coemecmHa. OJHO H3 ¢CC

PEIICHUN €CTh

210 PCHICHUC HA3BIBACTCI HYJI€BbIM.

0006)/}0 6ANCHOCHIb HpeE ocmasiiaem 6OHpOC, UMeenm Jiu OaHHas
OaHOPOaHCI}Z CUCmeMa HeHyJjiegble peuieHUAL.

Teopema 1. Opmopoanad cucremMa, B KOTOPOM YHUCIIO

ypaBHCHHﬁ MCHBLIIIC YHUCJId HCU3BCCTHBIX, BCCI/Id UMCCT HCHY JICBOC
PCIICHHUC.

Teopema 2. Eciau xBaapaTHas OJHOPOJHASA CHUCTEMA

JIMHEUHBIX ypaBHeHI/Iﬁ NUMCCT HCHYJICBLIC PCHICHIW, TO

OIIPCACIIHUTCIIL €C OCHOBHOM MaTpPHUIIbI HGO6XOZ[I/IMO PaBCH

HY JIIO.



[
2. CUCTEMBI TUHEWHBIX

YPABHEHUU

Meton 1 aycca

(Memod noOC1€008aAMeEIbHO20 UCKAIOYECHUSA H€u3666'meIX)



Onpedenenue. JIBe CUCTEMBI JIMHEMHBIX YPABHEHUM C OJHUM

U TEeM K€  YHCIOM  HEHW3BECTHBIX  HAa3bIBAIOTCH
IKGUBATICHMHBIMU, WUIU PAGHOCUTIbHLIMU, €CIH OHHU 00€
HECOBMECTHBI, JHOO O00JIafaroT OIHUMH W TEMHU K€
PELICHUSMHU, T. €. BCIKOE PEIICHUE OJHOW CUCTEMBI SIBJISICTCS

pEIICHUEM JIPYroi 1 HA0OOPOT.



CJIEAYIOLIIUE IIPEOBPAZOBAHUA CHUCTEMDbI
JUHEUHBIX YPABHEHUW BYJIEM HA3BIBATDH
IINEMEHTAPHBIMMU:

-IIEpEMEHAa MECTAMHU JIFOOBIX JIBYyX YPaBHEHUN CUCTEMBI;

-YMHOKEHHE OOE€HMX 4YacTeH JI000ro ypaBHECHHUSI CUCTEMbI Ha
YHCJI0, OTIIMYHOE OT HYJIS;

-MpuOaBJICHUE K JIOOOMY YPABHEHHIO CHCTEMBI JIHOOOTO
yPaBHEHUS 3TOM CUCTEMbI, YMHOKEHHOTO Ha YHCJIO;

- yIaJC€HWE W3 CHCTEMbl YpPaBHCHUM, Yy KOTOPBIX BCE
KOA(POUIIMEHTHI 1 CBOOOHBIM YJICH PaBHBI HYJIIO.



I TEOPEMA 1.

[ Ippumenenue TH000T0 3JIEMEHTAPHOTO
peoOpa3oBaHUs K CHCTEME JIMHCWHBIX YpPaBHCHHUM

IIPUBOJUT K SKBUBAJICHTHOU CUCTEME.



I HJOKA3ATEJIbCTBO

+a,x, +l +a, x =b,,

x, +a,x, +0 +a, x =b,,

X, +a,X, +..+a,,x, =b;, (1)

x,+a x,+l +a x =b,




Mkl cuuTaeM, 4TO B CHUCTEME # HEU3BECTHBHIX, & IOTOMY JUIS
KaXJIOTO Hem3BecTHOro B cucteMe (1) wmmeercss Xors OBl OJUH
KOA(PPHUITUEHT, OTIUYHBINA OT HYJISL.

Torma, ecim Hajo, mepecTaBUB YpaBHEHWS B CHCTEME W
Iepe0003HAYUB COOTBETCTBYIONUM 00pa3zoM KO PUITUEHTHI, T0ObeMCH,

qT00BI ¢;; # 0.

TeHepb HCKJIIOUMM IIOCJIC JOBATCIIbHO HCHU3BCCTHOC x] 3 BCCX

ypaBHeHHul cucreMbl (1), HaumHasg co Broporo. /[Jig sToro cHadama ooe

a21

a, ) ™ IPUOABUM K

HaCTH IICPBOI'O YPaBHCHWA YMHOKHUM Ha HHUCIIO

COOTBCTCTBYIOIIMM HACTIAM BTOPOI'O0 YPAaBHCHHWA, 34aTCM 00e yYacTu

aBl

g . |» TpubaBmM K
11

[IEPBOTO  VPABHEHWS, VYMHOXEHHBLIE Ha

COOTBCTCTBYIOIIUM HAaCTIAM TPETHCIO YPABHCHWA, U T. L.



HJOKA3ATEJIbCTBO

a,x, + a,x,+a,x;+..+a,x =b,
' ' ' A
' ' ' L
4 Ay Xy + Ay Xy +.o. a5, X, =Dy (2)

14

14
3mece @, u b,— nonyumBmmEcs nOCIE  ONMCAHHBIX

npeoOpa3oBaHuii HOBbIC KOA(DPUIIMEHTHI U CBOOOIHBIC WICHBI. Tak Kak
BCE MPUMEHEHHBIE MPEOOPA30BAHMS SIBIISIIOTCS DJIEMEHTAPHBIMH, TO, IO
teopeme 1, cuctemsl (1) u (2) 5KBUBAJICHTHBL.



AHAJIN3




AHAJIN3

Ilponecc 3aBepuIMTCS, TAK KaAK B 3TOM CJIy4Yae

cucrema (1) Oyner 3KBUBAJICHTHA CBOEMY
IEPBOMY YPABHEHUIO

écea; =0 eceb, = O




I HJOKA3ATEJIbCTBO

a,x, +  a,x,+a,x,+...+a,x =b,

! ! A

! ' RN
A X, + a3 X, +.o+ay, x, =b; (2)




B CUIIY CACIIAHHOI'O BBIIIC 3daMCHAHH I, MOKCM CHHTATL, HTO CPC/H
KOQ(b(l)I/IU,HeHTOB UMCIOTCH HCHYJICBLIC, OJHAKO MOZKCT CIYHHUTBLCIH, YTO

! =
a; =0 st Beex = 2,...,n. Torja cieayer U3BMEHUTh COOTBETCTBYIOIIUM
o0pa3zoM TOPSJIOK CJICJOBAHHS HEU3BECTHBIX, MBI MOKEM 0O€3

OrpaHHYEHHs OOIIHOCTH CUHTATH, UTO Gyy # 0,
Ha cnexyromem »stame mpeoOpazoBaHus cucteMbl (1) mepBoe

YPABHCHHC OCTAHCTCH HCU3MCHHBIM, HCHU3BCCTHOC Xy HCKIIOUYHM H3

BCEX YPABHEHUM SKBUBAJICHTHOM CUCTEMBI (2 ), HAUMHAS ¢ TPETHETO.

Jlnsg sToro mpubaBUM K OOCHMM HAaCTAM TPETHETO M KaXKJIOTO H3
CJEAYIOIMX YPAaBHEHUH 00€ YacTH BTOPOTO YPABHEHHS, YMHOKEHHOI'O
COOTBETCTBCHHO Ha YMCJIA:

!
m2

f 14
% | [ _ G4 a

f ! 50 C f

Ay, )\ Gy )7 7 sy
HO OKOHYAaHHH 3TOI'O 3Talla Hp606pa30BaHHﬂ CHCTCMBEI CJIC,ILyCT
CACJIATh TaKOﬁ KC aHAJIU3, KOTOpBIﬁ 6BU[ HpOBe,ILeH ITOCJIC UCKJIKOUCHMU I

Xy .



Zlokazamenbcmeso

k=n (onpeoenennasn)

s Tpeyeconvnas

p
!
a22X2 +000+

/
aln n

/
a2n n

:b1
:b2

k <n (neonpeoenennas)

= TpaneueudaivHas

r
a,x,+ apX,+..+ a,x, +..+a,x =b




W3 nocnenHero ypaBHeHHS] CUCTEMBI (3) HaXOOUM BITOJIHE

ONPEIEJIEHHOE 3Ha4yeHue HeusBecTHoro ,. Iloxcrasmss

HaliICHHOE 3HAYEHME JUII HEM3BECTHOTO *, B NPENIOCIETHEE

ypaBHEHHE CUCTeMbl (3), HaWAeM BIOJHE OIPENEICHHOE

3Ha4YeHHE HEM3BECTHOIO ¥ ,1 . [Ipomorkas nporuecc HaxOKIeHHs

3HAYEHUM CIIEIYIOIIUX HEU3BECTHBIX, Mbl HAUAEM, YTO CUCTEMA
(3), a mostomy m cucrema (1) oOnamgarOT €AUHCTBEHHBIM

pPECICHUCM, T. €. COBMCCTHBI U OIIPCACIICHDI.



PelieHue 1j1st CHCTEMbI TPpaneunenaajibHoro

q;:a
Brimemmv £ HeHSBeCTHLIXJZl;, 255X}, OCTABHM CJIAracMbIC BCEX

ypaBHeHHfI CUCTCMBI, COACPKAIUC 3TH HCU3BCCTHBIC B JICBBIX YdACTAX

YVPABHCHUI, 4 BCE OCTAIbHBIC IIEPCHECEM B IIPABBIC YACTH.

OTHOCHUTCIIBHO HECH3BECTHBIX X1.X5,....,X; CHCTEMA IPHMET
«TPEYTOJIbHBIY BHA. M3 IOCICAHETO YPABHCHHSA HAWMACM 3HAYCHHC
HCH3BCCTHOTO X, , BBIPA)KCHHOC YEPE3 CBOOOAHBIC HCHU3BCCTHBIC

Xpi15-->X, . JABHTAsICh MO CHCTEME (4) CHU3Y BBEPX, MBI, KAK U B CIIy4ac
«TPEYTOJHLHOTO» BHIA, HAUACM JJI HCH3BCCTHBIX X »--> X1 3HAUCHHA,

BBIPAKCHHBIC YePEe3 CBOOOTHBIE HEM3BECTHBIE X f115-+> X, . Kom4aecTBo

CBOOOIHBIX NEPEMEHHBIX #-K.



Ipumensaa memoo I'aycca k 110600 cucmeme
| JIUHEUHBIX YPAGHEHUI, MOXCHO ROJYYUUMD
caeoyrouiue OKOHYamebHovle pe3yibmamal:

Ncxonnas cucreMa HeCOBMECTHA

YpaBHeHMe, B JIEBOW YaCTU KOTOPOI0 BCe KOIPPUIMEHTHI IPpU
HEU3BECTHBHIX PABHBI HYJII0, 2 CBOOOIHBbIN YJICH HYJII0 HEe PaBeH

A 4

HcxonHnasi cucrema COBMECTHA U onpeac/Jaicaua, T. €.

UMEET € IMHCTBCHHOC

Cucrema npeo0Opa3zoBajiach K «TPeyroJbHOMY>» BHAY

A 4

Hcxoanasi cucteMa Tak:ke COBMECTHA, HO HeolpeaeJeHHa, T. €. UMeeT
0ecuncjIeHHOEe MHOKECTBO PelleHuit

Cucrema npeodpa3zoBaJjiach K «TpaneneuiajbHOMY» BUIY



| TEOPEMA 2.

JIroOyr0  OpOHU3BOJIBHYK)  CHCTEMY  JIMHEHMHBIX
YpaBHEHUH C IIOMOIIIHIO 3JIEMEHTAPHBIX
npeoOpa3oBaHUl MOKHO MPUBECTH K PAaBHOCHIBLHOMN

€l CTYIIEHYaTOro BU/A.



PACHIUPEHHASA MATPUIIA

[Ipy npakTHYECKOM HMCIOJIBL30BaHUM MeTojqa [aycca s
pEIICHUS CHUCTEM JIMHEMHBIX YypaBHEHUH  yA00HO
MPOBOAUTHL 3JIEMEHTApPHBIC IMPEOOpPa30BaHUA I CTPOK

PACIIUPEHHON MATPUILIBI CUCTEMBI:

Ve |
|




| n m  Iiv Vv
vi vii vili | IX | X
Xl | Xil | XIli | XIV | XV
XV1 | XVII | XVIll| XIX | XX




—1 2
Havitun —7A+ AB,eccim A=| 3 —4 |,B = ( 5 1 )
2 5 -3

. Paznoxuth CIIPCACIIUTCIIE I1C 3JICMCHTdAM HCpBOﬁ CTPOKH

a b c d
-1 2 0 -3
2 =1 3 5[]
4 -1 1 3

. Pemuth maTpuunoe ypaBHeHue. AX = B

1=G De-G )

. Pemnth cuctemy o nparminy Kpavepa:
2X1 +2x5 — X3+ x4 =4
4dx, +3x5 — X3 +2x, =6
8xy +5x, —3x3 +4x, =12
3?61 + 3X2 - 29(3 + ZX4 = 6
. Pemute cucTteMy JMHEWHBIX VpPaBHEHUN METOJOM IIOCIIEAOBATEIILHOIO
UCKITIOUEHWsI HEU3BECTHRIX (MeToaoM [ aycca). HallTm paHr OCHOBHOU n
pacmIpeHHON MaTpULIBL.
—Xq + 2x3 —3x, =1
_3x'1 + Xo + 3x3 - 8.964 =1
2Xy — 2X,+2x3 + 4x4 = —6
—X; + 2x, —2x3 —5x, =5



1. Haittu A%+ BC, ecim A=(2 —1)’8 =(1 ;

-2 1
(s 1)
1 -3

2. Pasnoxurs OIIpEACIIMTEIIb II0 3JICMCHTAaM IIEPBOTO CTOJ'I6I_Ia

a 2 -1 3
b 0 1 -1
c 4 3 2|
d 1 2 3

3. Pemuth maTpuuHOe ypaBHeHue: AX = B

1= D=3 9

4. PemmuThk cuctemMy 1o npaBuny Kpaumepa:

2x1 +3x, + 11x3+ 5x, = 2
X1+ Xy +5x3+2x, =1
2xy +x, +3x;+2=-3 °
X+ x,+3%x3 +4x, = -3

5. Pemuts CHUCTCMY JTHHEHNHBIX ypaBHeHI’Iﬁ MCTOAOM IIOCIICAOBATCIIEHOTO

HUCKITIOUEHNS HEW3BecTHHIX (MeTomoMm [ aycca). Halitm paHr OoCHOBHOI u

pacIIupeHHON MaTPHUIIHL.

X1 —2xy +x3+3x, =4
2X, —5x, —x3 +7x, =13
—3x, +4x,—6x3—8x, = =5
—X1 — Xy, —8x3 +x, =—1



-3 1 0
.Haﬁm—A—AB,ecmAz(z 7 _1),B=(4 2 —5).

3 4 5 6 1 2
. Pa3JIoKUTh onpeaemMTe b 110 3JICMEHTAM BTOPOH CTPOKU
-1 3 4 =2
a b ¢ d
2 -1 3 3/
0 -3 1 1

. Penmths MmarpuuHoe ypaBHeHHe: AX = B

i=(G =G5 7)

. Penmrs cucteMy 110 npaBuity Kpavepa:

2X] — Xy + X3+ 2%, =5

X, +3x;, —x3+5x, =4

5701 + 4x2 + 3.7C3 =2
3)(1 - 3X2 _Xg - 6X4 == _6
. PellMTh cUCTEMY JMHEUHBIX YPAaBHEHUII METOAOM IIOCIEA0BATEIBHOTO
UCKJIIOYECHUI HEU3BECTHBIX (MeToAoM [‘aycca). HaliTh paHT OCHOBHOM U
PACIMPEHHON MATPULBL.

X1 —3X;+ 2x3+x, =4
—2x1 +5x, —x3 —3x, = =5
X1 —Xy—4x3 +3x, =0
—X4 Tx3 —4x4 = 2



2 =2
. Haiitu 3A + AB,eccotu A=(5 -1 4),B= (3 —4).

0 5
. Pas3imoxuTh onpeaeuTesn mo JIeMEHTaM BTOPOTro ¢TojI01a
-2 a 1 3
3 b -2 1
-1 ¢ 4 0f
4 d -1 5

. Penmte MaTpuuHOE ypaBHeHHe: AX = B

1=z o= 29

. Penmts cuctemy o npaswity Kpavepa:

Xy — 2Xx; +3x3 — x4 = —8
2xy +3x, — x5+ 5x, =19

4xy — Xotx3 + x4 =—1 °
3x1 + 2x; —x3 — 2x, = —2

. PenmTh cHCTEMYy JHHEHHBIX YpPaBHCHHH METOJOM IOCIIEAOBATCIIBHOTO
UCKITFOUCHHSI HEHU3BECTHHIX (MetonoM [aycca). Hath paHr OCHOBHOH H
pacIMPEHHON MaTpPHIIBL.

Xy —4x, +x3+3x, =5
2x1 — 7xy — x5+ 2x4 =1
X1 — 3X,—2X3—X, = —4
—Xq +3x; +x, = —1



. Haiittu —7A 4+ AC, eci

A=(?32)8=(h !

1 7
. Paso:uTh onpee e b Mo 3JIeMEHTaM TPEThEH CTPOKH
-1 3 0 2
4 2 -1 1
a b c dl

2 -4 1 1

. Penimte MaTpuuHoe ypaBHeHue: AX = B

2 5 4 —6
a=(7 2),B= )
1 3 (2 1
. Permmte cucremy 1o nipaswity Kpamepa:
X1 +X2+2X3+3x4 =1
BX1 — Xy — X3 —ZJC4 = —4
2%y + 3%y — X3—Xx3 = —6
Xy +2x,+3x3 — x4 = —4
. Penmmrh cucTeMy JIMHEHHBIX YPaBHEHUII METOJIOM IIOCJIEAOBATEIBHOTO
UCKIIOYEHUS HEU3BECTHBIX (MeTOAOM ['aycca). HaiTH paHT OCHOBHOW H
PaCIMPEHHON MaTPHULIBL.
X1—3x2+2x3—3.?(4=1
—2)(1 + X2 — X4 = 2
X, — 8x,+6x;—10x,; = —3
_xl - 7x2+6X3 - 11X4 = _1



-3 2 1 -3 2
1. Haittu A% +2BC, ecmu A=(4 1 3),82(1 —1),C:

(1 1 —3)
2 =2 1/
2. Paznoxuts OIIPCACIINTCIIL 110 3JICMCHTAM T-ICTBCpTOI-—/'I CTPpOKH

2 1 -1 0
3 =2 4 1
-1 1 2 =3l
a b c d

3. Pemuthk mMaTpudHOe ypaBHeHUe: AX = B

1=@ Ho=(4 3

4. Pemuts cuctemy mo npasuiny Kpavepa:
3x; —2x, —5x3;+x, =3
2x; — 3x, + %3 + 5x, = =3
X1+ 2x, —4x, = =3
X1 _XZ —4'X3+9X4 = 22
5. Pemuts cucrteMy JHWHEWHBIX VYpPaBHEHHUM METOJOM IOCIEJOBATEILHOTO

HUCKITOUEHNA HeW3BecTHRIX (MeTofoM [aycca). Halitu paHr ocHOBHOHU W

pacIIupeHHO’ MaTPUIIHL.

—X; + X5 + 2x, =3
3x; —4x, +2x3—3x, =1
X{ — 2Xy+2x3+ X, =7
5x; — 8x,+6x3 — x4, =15



1. Haiitu —5B + AC, ecim A=(2 3 —4 2),B=(2 _1),B=

-1 5 1 1 4 3
4 1
-1 3
2 2
1 -1
2. PaSHO}KI/ITB OHpC,[ICJ‘IHTCJ’[b I1O 3JIEMCHTaM TpCTBeI‘O CTOH6H3
3 1 a 0
-1 -2 b -3
2 2 ¢ 1]
1 4 d 2

3. Pemuts maTpuuHOe ypaBHeHUe: AX = B

_(2 -1 _ {2 3
A_(—4 2)’3_(—1 4)'
4. Pemutk cucTemy 110 npaBuity Kpamepa:

X, tx, —6x3—4x, =6
3xy + 3%, — 6x3 —4x, = 2
2x1 + 3x,+9x3 + 2x, =6
3xy +2x,+3x; +8x, = -7

5. Pemuths cucTeMy NIWHEHHBEIX YpaBHEHHI METOJOM IIOCIIEJOBATEILHOTO
MCKITIOUEHNI HEeW3BECTHBIX (MeronoM [ aycca). HaliTm paHr OcHOBHOU u
pacIIMpPEeHHON MaTPUIEL.

X1 — 3x; + x3 =4
—=3x;+x, +2x3+x, =2
—x; — 5x,+4x3+x, =3
2x1—3%x; + X3 —2x, =0



-1 0 3
. Hatiru 2A+BC, ecnu A=| 5 1 4),B=

|
I
-PNU'I
I
= L
SN— e’
o
Il

2 =2 3
(3 4 —1)
-1 2 1/
. Paznoxuts onpesenurens o s1eMeHTaM YeTBepTOTro ¢ToI0Ia
4 1 -1 a
-1 2 0 b
3 3 1 ¢f
1 4 -2 d

. Pemute mMaTpuuHoOe ypaBHeHue: AX = B

1= =G %)

. Pemuts cuctemy no npasuny Kpamepa:
X4 — 3%, +2x5 —x, =4
le +xZ+BX3+2x4 = 5
—3x; — 5x,—4x5 — 5x, = —6
_xl - 11X2 - 7X4, = 2
. PemuTs cucTeMy IHMHEHHBIX YpaBHEHUM METOJOM IIOCIIEJO0BATEILHOTO
HUCKIIFOUSHNUS HeM3BeCTHRIX (MeTogoM [ aycca). HaliTh paHT OCHOBHO# U
pPAacCIIMPEHHON MaTPHUIIEL
x1_5x2+2.X3+x4 =3
—2x1+x,+3x3—x, =1
X, — 14x,+9x3—x, = 10
3x1 + x93 — X3 +4x, =2



.HaﬁTH—Bz+AC,eCHHA=(_3 1 2),B=(0 3),C=(;

4 0 5 2 1 3
. Pa3noxxuth onpeaenuTesnp 1o 3JIeMeHTaM IIEPBOM CTPOKH
a b ¢ d
-1 2 -3 4
2 5 =1 2
0 3 1 1

. Penmte MaTpuuyHOC ypaBHEHUE: AX = B

(-1 2 _ (4 3
a=(7 38=( o)
. Penmth cuctemy no npaBwiy Kpavepa:

7%1 + ng + 4%3 + 2.7(4 =2
2% — 2%, +x3+x, =6
5x; + 6x,+3x3 +2x, = 3°

2x1 + 3x2+X3 + x4 - 0

1
)
3

. Penmth CHCTCMY JIMHCHHBIX ypaBHCHHﬁ MCTOAOM IIOCJICAOBATCIIBHOTO

UCKITIOUCHUS HEU3BECTHBIX (MeTofoM [aycca). HaWTh paHr OCHOBHOU H

PaCILMPECHHON MaTPHI[BL

X, —3x, +2x; —x, =0
2X1 — Xy +3x3+ 2x4 =3
—3x1 + 2x,+x3—3x, = —2
—X1—4x, + 5x5 — 5x, = =2



—3 2
.HaﬁTH—7A+AC,ecnnA=(2 4),6:(1 % ‘3).

{7 -1 6 1
. PaBJIO}KHTB OIIpeHCJIHTCHb 11O 3JICMCHTaAM HCpBOFO cmn6ua
a —3 2 1
b 2 5 3
c -1 0 1
d —4 1 2

. Penmth MaTpuuHOE ypaBHeHue: AX = B

_ (2 3 (1 =2
a=(1 2)8=(5 %)
. Penmte cuctemy no npaswiy Kpavepa:

6x1 + 5x, — 2X5 + 4x, = —4
9%, —x, + 4x; — x, = 13
3x; +4x,+2x3 —2x, =1 °
3x1 — Xy + 2x, = 11

. PellmTh cHCTEMY JIUMHEHHBIX YpPaBHCHUH METOJOM IIOCIICIOBATCIIBHOIO
UCKITFOYCHUSI HEW3BECTHBIX (MetoaoMm [ aycca). HaWTu paHr OCHOBHOHM H

PacIMPEHHON MaTPHIIBL.

5x, — 2x, + X3 =1
2x1 + X, —3x3+4x, =0
_3.7(1 _2x3+x4 =4

xl_4x2+7X3_8X4=5



. Haiitu AB + 3C. ecim A=(_1 4 2),B=(—6 3 2),0:

1 0 4
(1 0 6)
-2 3 =5/
. PasnoxuTs ompenenuTens 1Mo SIeMeHTaM BTOPOi CTPOKH
0 -3 -1 2
a b c d
2 1 -3 2
-3 2 1 1

. Pemuthk MaTpuuHOE ypaBHeHUE: XA = B

=G D=3 D)

. Pemuth cuctemy o npasuiny Kpamepa:
Xy +2x, —3x3 +4x, =4
ZX1 +xZ_BX3+3X4 =6
3x; +x,—4x3 +3x, =5
2}(1 + BxZ_SX3 + 2?(4 - 5
. Pemute cucrteMy IMHEHHBIX YpaBHEHHH METOJOM IIOCIEN0BaTEIHLHOTO
HUCKITFOUeHUS Hem3BecTHHIX (MeronoMm [ aycca). HaliTu paHr ocHOBHOU H
pacIIupeHHONH MaTPHUIEL.
2x'1 +x2 _4X3_x4 =0
X1 + Xy — 3x3 =-1
Xy + 3x,—7x3+2x, = =5
3x; +xy—x3—4x, =5



1. Haiitu A? — 7BC,eciiu A = (3 _1),8 = (5),6' =(-3 2).

2 2 4
2. Pa3103kuTh ONpEACIIUTEND TI0 SIIEMEHTaM BTOPOTO CTONIONA
-1 a 2 1
2 b -3 3
3 ¢ —4 1f
0 d 5 2

3. Pemuts maTpuuHOe ypaBHeHHE: AX = B

_ (2 3 _ (5 1

A= (1 2)’8 - (3 1)'
4. Pemmuth cuctemy no npaswity Kpavepa:

2.7(1 - 5x2 +3x3 +X4_ =5

3x1 —7xy +3x3 — x4 = —1

5x%1 — 9x,+6x5 + 2x, =7

4x, —6x,+3x; +x, =8
S. Pemmute cucTeMy JIMHEWHBIX YpPaBHECHHHM METOJAOM IIOCIIEOBATEIIBHOTO

UCKITIOUCHUSI HEU3BECTHHIX (MeTofoM [ aycca). HallTh paHr OCHOBHOM H

PaACIIUPEHHOW MaTPHUIHI.
2X1 + Xy —x3+ x4 =1
3X1 — 2Xy + 2x3 — 3x, = 2
5x; + Xo—x34+2x, = —1
2x1 — X +.7C3 _3X4 =4



5 1

. Ha#itu A?> — 2BC,ecmu A = (_41 g),B = (i _03 é),C = (—1 2).
3 4

. Paznmosxuth onpeaenuTens o 3JIeMeHTaM TPEThbeH CTPOKH

1 2 3 4
-2 1 0 3
a b ¢ df
-3 2 1 4

. Penmts MmaTpuuHOe ypaBHEeHHE: AX = B

_ {3 5) _ (3 1
A_(1 2 'B‘(1 —1)'
. Penmts cuctemy no npasuwity Kpamvepa:
2%+ x5, +6x3 +8x, =—1
Xy +3x, —6x3 +2x, =3
3?(1 - 2xZ+2.7C3 + 2.?C4 = 1
2x1 — Xot2x5 =4
. PenimTth cHCTEMY JIMHEHHBIX YpaBHEHHM METOJOM IIOCIIEA0BATCIIBHOIO
UCKITIOUCHUS HEU3BECTHBIX (MeToqoM [aycca). HalWTu paHr OCHOBHOHM H
PaCILMPECHHOW MaTPHUIBL.
7x1 - 5X2 - 2X3 - 4X4 =8
_3.9(1 + 2?(2 + X3 + 2?(4 = -3
le - XZ—X3—2?C4 = 1
_x2+X3+23C4 =3



. Hatitu AB + 7C, ecmm A

2 5 -1
G L De=(1 0 3)e-

2 -4 1
(5 -1 3)
1 2 4/
Paszmoxutes OIIPCACIIUTCIIL 110 3JICMCEHTAaM TPCTLETO CTOJ'I6I_Ia
-1 4 a 3
3 5 b 2
2 0 ¢ 2
1 1 d 1

. Pemmutek maTpuuHOe ypaBHeHue: AX = B

A= (471 g)'B - (—41 —13)

. Pemuths cuctemy 1o nmpasuny Kpavepa:
Xy +2x, +3x3 — 2%, =6
2?(1 — X —ZX3 _3X4 =8
3x1 + sz—x3 + 2.7(4, == 4 '
2%1 — 3x,+2%3 + x4 = —8
. Pemute cucremMy IHMHEWHBIX YpaBHEHHUH METOJOM IIOCIIEJ0BATEIILHOTO
HCKITFOUCHNI HEU3BECTHBIX (MeTojoMm [aycca). HaliTu paHT OCHOBHOH H
PacCIIMPEHHON MaTPHUIIHL.

X1+x2 +4‘XB +BX4 - _1

x1 +3X2—4‘X3_4‘X4 =3

2x1 — X, +3x3+x, = 2
xl+7X2+9x3+8X4 =0



1. Haittu -54 + BC, ecmm A=(5 3 =02 =

1 -3 =2 1 2 4
1 =3
2 1
4 =2
-3 1
2. Pa3zloxWTh OTpeaeTUTENb 0 SJIeMEHTaM Y€ TBEPTOIl CTPOKH
5 -1 2 3
1 4 -3 1
0 -2 3 4|
a b c d

3. Pemwurs maTtpuuHOe ypaBHeHne: AX = B

(2 -1 (1 =3
A_(—4 4)’8_(—3 8)'
4. Pemuth cuctemy 1o npaBuny Kpamepa.:
21+ x,+x3+x, =1
3y +4x, —x3—x, =0
X1+ 3x—x3+x, =2
Sx-] - 3x2+6x3 + 3x4 — 3
S. Pemnrh cucTeMy NHMHEWHBIX YpaBHEHWH METOAOM IIOCIENOBATEINLHOIO
MCKIMOUEHNST HEM3BECTHBIX (MeTomom [ aycca). Halitm paHr ocHOBHOH u
PACIINPEHHON MATPUIIBL
ZX1 - BXZ +X3 + 3x4 = -1
—X1 +2x, +x3—3x, =4
3xq + 4x,—x3+2x, = 3
_x1 + 10x2 - 3X3 - 4x,,1_ = 5



. Hatitu (—A)B +5C, ecnu A= (2 1),8 = (_5 0 1),3 =

(0 2 3)

. Paznoxutsb OIIpCACIIUTCIIb II0 3JICMCHTAM YCTBCPTOTO CTOJ'I6I_[3

2 -3 -1 a
-1 2 4 p
3 1 5 «¢f
2 1 0 d

. Pemuth maTpuuHoe ypaBHeHue: AX = B

1= ()

. Pemuts cuctemy 1o nipaBuiy Kpamepa:
le — Xy + 3x3 +2x4 =1
3x3 +3x, +3x3+2x, =1
39{1 —xz—x3 + ZX4 - _1 )
32(1 - 2X2+3x3 - X4 - _1
. Pemnte cucremMy IMHEHHBIX YpaBHEHUH METOJOM IIOCJIEAOBATEILHOIO

WCKIIOUeHNA Heu3BecTHRIX (MerofoM [ aycca). HaliTu paHT OCHOBHOH u

pacIIUPEeHHON MaTPUITHL.

2x1 %X, +x3+x,=1

3x; +4x, —x3 —x, =0

X1+ 3%y —x3+x, =2
5x; —3x, + 6x3 +3x, =3



. Haittu AC + AB, ecm A:(—l -3 2),3:(1

(2

. Pa3inoxurs OIIPCACIIUMTCIIb ITO 3JICMCHTAM HGpBOﬁ CTPOKH

a b ¢ d
2 -1 0 -3
-1 2 5 3
4 -1 1 3

. Penmth MmaTpuuHoe ypasHeHue: AX = B

A=(—24 _21)’B=(—21 i)

. Penmth cucTeMy 110 nipapuity Kpamepa:

Ax1=3x; + X3+ 5x, =7
Xy — 2X9 — 2X3 —3x4 = 3
33X, — Xy +2x5 = -1
2xq + 3x,+2x3 — 8xy =7

. Permrsp CUCTCMY JIMHEHHBIX ypaBHeHm‘ZI MCTOJAOM IIOCJICHOBATCJIIBHOI'O

UCKJIFOYEHUA HEU3BECTHHIX (MeTodoM [aycca). HaliTH paHr OCHOBHOH H

paclMpeHHON MaTPHUIIHL.

4x, +5x, + x5 +3x, =1

7%y +6xy, — 5x5 + 2x, = 2
X1 +4x,+7x3+4x, =0

5x; +9x, +8x3+7x, =1



-1 3 5 3 1
. Hatitu AB — 3C, ecnu A=(2 —4),B=( ),C=

-1 1 0
2 -1 0).
1 -3 2

. Pazmoxurs OIIPCACIIMTCIIL 110 3JICMCHTaM IICPBOT'O CTOJI6I_[8,

a -3 1 0
b 2 -3 1
c 4 2 4
d 5 2 3

. Pemutb maTpuuHoe ypaBHeHue: AX = B

= 3= 3)

. Pemuts cuctemy mno npaBuiy Kpamepa:
29(1—29(2 + 43‘{4 - _3
2x1 +3x, + x3 —3x4 = —6
3.7(:1 + 4X2—x3 + 2264 = 0 :
X1 + 3X2+X3 — X4 = 2
. Pemuth cucteMy INHHEWHBIX YpaBHEHHH METOJOM IIOCIENOBATEIILHOTO
HCKIFOUEHNS HEM3BECTHRIX (MeroaoM [aycca). Halitm paHr OcHOBHOM H
pacIIupeHHONH MAaTPHIILL.
3% + Xy —X3—X4 =2
X1 — X3+ x3—%x4=0
xl + 3%2—3)(34-?64 = 2
Xy —5Xy+5x; —3x, =1



-3 2 1 =3 2
. Haiitu AB + CB, ecm A=<0 —5>,B=( ),C=

3 -2
(0 )
-1 -4

. Paznoxuts OIIpeACIIUTECIIb 110 3JICMCHTaM BTOpOﬁ CTpOKH

3 2 =2 3

a b c d
-1 3 2 4
2 -1 -1 4

. Pemutk maTpuuHOoe ypaBHeHne: AX = B

_(—2 1 _(5 -1
A= ( 4 —3)'3 N (4 _2)'
. Pemuts cuctemy 1o npasuiy Kpamepa:
X1 +x, +2x3+3x,=1
3.7(1 _xz _X3 _ZX4_ = —4
le + 3x2 _.X3 _x4, = _6 '
X1+ 2x,+3x3 —x, = —4
. Pemnte cucreMy JHMHEHHBIX YpaBHEHHH METOJOM IIOCIIEJOBATEIILHOIO

WCKJTIFOUEHNI HEeM3BeCTHBIX (MerojoMm [ aycca). HaliTu paHr OocHOBHOHM u

pacImupeHHON MaTPHUITEL.
2x1 — %, —3x3+x, =1
3X1 +x2 +X3 +x4 = _2
Xy —X;—=5x;+3x, =1
Xy —3Xy —7x3+x4 =2



. Haiitu (AB)C, ecrm Az(g _13 _11),B=(_32 ;),C=(‘1l g)
4 5

. Paznoxursh OIIPCACIIMTCIIb 110 3JICMCHTAM BTOPOI'O C’POJI6H3

-1 a 3 5
3 b 4 0
2 ¢ -1 2
4 d -2 4

. Penmrts MmaTpu4HOe ypaBHeHue: AX = B

1= De=C 3

. Penmtsb cucteMy 1o rnipasuity Kpamepa:
2X1 — X, +X3+x, =4
3x; +3x, +3x3 +2x, =6
3Xy —X;—x3 +2x, =6
3X{ —X,+3x3— X4, =6
. PellTh cHCTEMY JIMHEHHBIX YPaBHEHUM METOJIOM IIOCIEAOBATEIBHOTO
HUCKJIIOUEHUS HEU3BECTHBIX (MeTOAOM [ aycca). HalTH paHr OCHOBHOUM U
PaCILIMPEHHON MaTPULIBL.
X1 — Xy —2x3+3x, =1
2X1 + x5 — 3x3 +4x, = —1
xl - 3.’?(2—?(3—2364 =0
—x; +4x, +3x3 —5x, =4
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