Tema 4
Jliniiina aareopa
Cucrema M JIiHIMHUX PiBHAHB 3 N HEBIIOMUMM MAa€ BUTJISIA:
a1X1 + Xy + .t Ay Xy =0y

821X1 + a22X2 + ...+ aZan - b2 (4 1)

An1 Xy + Ao Xy + ot A X, = Dby
e
X, Jj =1+n - HeBimomi,

ai;, 1=1+m, j=1+n - koedinieHTH CUCTEMHU;

1
bj, j=1+n - BuIbHI wieHN.

Slxkmo Bei by =0, TOo cucTtemMa Ha3MBAETHCS OJHOPIAHOIO, B MIPOTUBHOMY BUIAJKY —
HEOAHOPITHOIO.

MHOXVHY 1 4HCel Xf ,Xg ,...,Xg Ha3MBAIOTh PO3B’A3KOM cuctemu (4.1), KO KOXKHE
3 PIBHAHb CUCTEMH MiCJIs MIJCTAHOBKH B HHOT'O IIUX YHMCEI 3aMICTh HEBIIOMHX Xjp,X5,....Xp
MEPETBOPIOETHCS B PIBHICTb.

MHuoxuHa po3B’s3KiB cucteMu (4.1) Moxke OyTH OPOKHBOIO, MATH €MHHUI €JIEMEHT,
OyTH HECKIHYEHHOI0. B nepiiomy BUNaaKy KaXyTb, 1[0 CHCTEMA HeCyMICHA, B 1HIIMX JBOX —
cyMicHa. SIKI10 po3B’SI30K €IMHUM, TO KaXyTh, 110 CUCTEMAa BU3HAYEHA I CyMIiCHA.

KoeoiwienTn cucreMu yTBOpIOIOTh NPAMOKYTHY MaTpPULII0 A TOPSIAKY mMxn':

a1 ap ain

a a e a

a-ml am2 a-mn
Martpuis HopsiAKy Nxn HA3UBAETHCA KBAAPATHOIO:

all alz R aln

a a Leooa

anl a-n2 a-nn

EnemenTn @;;, ae | =1+ N KBaapaTHOI MaTPHUIli HA3UBAIOTHCS AIArOHATLHUMH.

KBaapatHa matpuiisi, B SKiii BCl €IEMEHTH KpiM JlaroHalbHUX PiBHI (), HA3UBAETHCA
OAMHUYHOIO 1 TTO3HAYAETHCS OYKBOIO E.
JBi marpuui A(@; ) i B(bjj) onnakosoro mopsaky Ha3suBaOTbCS PIBHHMH, SKIIO

aij:bij, V|,J
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AunrebpaivHoro cymoro marpuub A(a;5) 1 B(by; ) oanakosoro nopsiaxky HasMBaeTbCs
matpuist C(Cjj ) Takoro s MOpsAKY, IPUIOMY:
Cj =& £y, Vi, j.

HMoGyrkom marpuui A(3;;) Ha ckansip A HasuBaeTbes mMarpuus D(d;j) Takoro x
HOPSJIKY, IPUIOMY:
dj =4, Vi, j.
HMoGyTom marpuui A(a;; ) mopsiaky mxn Ha marpuuo B(bj; ) mopsiaky nxp
HasuBaeThCst MaTpuus C(Cjj; ) mopsiaky mx p:

n
Cij :Zaik'bki, i:1+m, j:l+ p (44)
k=1
ManI/IHi A 1 B Ha3uBarOTLCA nmepecraBHUMMU, AKIIO
A-B=B-A.

Axkwo B Marpuui A(@j; ) NOMIHSATH MICISIMA PS/IKA 31 CTOBIYMKAMH, TO OTPHMAaHa

MAaTpPHLLL HA3UBAETHCS TPAHCHOHOBAHOIO 110 A(3;j ) 1 I03HAYAETHCS AT (3 i)
KBagpaTHa MaTpulls HA3UBAETHCS CHMETPUYHOI0, SKIIO
A=A
UnCnoBo0  XapakTepUCTHKOIO — KBaiapartHoi Martpuui  A(@;;) mopsaky nxn
HA3UBAEThCS BHU3HAYHHMK a00 [eTepMiHAHT TOPSIKY N, SKUH MpelacTaBiisie coOOro
anrebpaiuny cymy n! 10/1aHKIB BUTIISIAY:
Al inv(igd,...in)
det A=[A/=> (-1)™"n2)a, ay ay . (4.5)
Pn
Slkwo |A #0, Marpuus A Ha3MBAETbCS HEBHPOIUKEHOI0, B [IPOTUBHOMY BUIIAIKY —

BHPOIKEHOIO.
JJ1s KBaApaTHOI MaTpPHIIl MOPSJIKY 2X2 3 BU3HAYCHHS BUILITUBAE:
;. ap
=857 -8y —ajp -aAy;. (4.6)
dy; Ay

BusnayHuK TpeTHOTO MOPSAKY OOYUCITIOIOTH 32 MPaBUIIOM TpUKyTHHKA (puc. 4.1) Ta
Capproca (puc. 4.2):

a:Ll\ al{ aﬂ.3 a.ge_»:ag\z al3 all aCLZ a4.3 all a'12
a‘21 aZZ ‘. a23 a24. W a'22 N aZ3 \a‘22 a23 a22
a‘SII/\‘aS/Z a33 a‘31 ai'}/Z»\‘aSS a a32’ a33 aSI\ 3‘32\
+ + o+ |- - - A
Puc. 4.1 (nmpaBuio TPUKYTHHKA) Puc. 4.2 (ITpasuno Capproca)

Jnst oOuYMCIICHHS BU3HAYHUKIB BUIIUX TMOPSAJIKIB BUKOPUCTOBYIOTh BJIACTHBOCTI
BU3HAYHUKIB:
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10|A/=|AT]|.

20 [lepectaHoBKa JBOX CTOBMYHMKIB a00 JBOX PSJIKIB BH3HAYHUKA PIBHOCHJIBHA
MHO>KEHHI0 Horo Ha (-1).

3.° SIkmo BM3HAYHMK Mae [Ba OXHAKOBHX CTOBIMHKA a00 PSAKA, TO BiH JOPIBHIOE
HYJTIO.

4.° CriinpHuit MHOXHHUK K BCIX €IIEMEHTIB psiika a00 CTOBIMYHK MOXKHA BHHOCHTH 34
3HAK BU3HAYHHKA.

5.% SIkuto Bci eeMeHTH psiaka abo CTOBITYMKA PiBHI 0, TO BU3HAYHHK TEX AOPIBHIOE 0
(ue Haciizox Bracrusocti 4° y Bunanky x=0).

6.0 Skimo y BH3HAUHMKY BIJINOBIJHI €JIEMEHTH JBOX PSIAKIB ab0 CTOBITYHKIB
MIPOTIOPIIIiHI, TO BUBHAYHUK JOPiBHIOE 0.

7.0 Ski1o 10 eJeMEeHTIB JesKOro CTOBIMUMKA (200 psiaKa) 1oAaTH BIAMOBIIHI €IEMEHTH
1HIIIOTO CTOBIMUMKA (200 psJiKa), IOMHOXKEH1 Ha OY/Ib-SIKUM CIUTBHUN MHOXHUK, TO BEJIMUUHA
BU3HAYHMKA HE 3MIHIOEThCS. Hanpukmnan,

a;; ap ap| |apt+kap ap ags
dp1 Ayp axp|=(ayp +kay ap; ax|.
a3 8z Az [Azy t+kapy ap asg
Minopom M;; enemeHTa @;; BH3HAYHHKA MOPsIKA NXN HA3WBAETHCS BU3HAYHHK

nopsaaka (N—1)x(n—1), orpumaHuii 3 1aHOrO BU3HAYHHUKA ILIAXOM BUKPECIIOBAHHS | -TO
pSIIKa T4 | -TO CTOBITYMKA.
Anre0paiYHuM JONOBHEHHSIM A;; eJIeMeHTa &;; Ha3MBAETHCS MIHOP [BOTO

i+]

CJIEMEHTa, B3AThH 31 3HakoM (—1)" ', ToOTO:
Ay =(-1)" M (4.7)
g0
n
detAZZaik 'Aik’ | =1+n,
k=1
abo (4.8)

n
detAzzaki 'Aki, i=1+n.
k=1

Marpuns A™! HazuBaeThes 00epHEHO0I0 10 KBaJAPaTHOI MaTpuli A, SKIIO:
A-At=A1.A=E. (4.9)
Teopema 4.1.

Jliia icHyBaHHS 00epHEHOI MAaTpHUILi A™! HeobxixHo i JocTaTHBO, 106 marpuus A
0yJi1a HEBUPOJKEHOIO, IIPU ILOMY
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Ay An o Ay
Al 1 A2 Ap o Ay
det A

An1 An2 e Ann
ae Ajj - alredpaidHi 10MOBHEHHSI eJIEMEHTIB &;; BU3HAYHUKA MaTpuui A (1us. (4.7)).

, (4.10)

Cucremy (4.1) MOXHA MIPEACTABUTH B MATPUIHOMY BHUTJISII:

AX =B, (4.11)
e

d;;p  dy A1n

a a .. a

aml am2 amn
X1 b,
Xy b,

X=|"1 B=| | (4.13)
Xn bn

Teopema 4.2.

HeBupoaxkena kBagpaTHa HEOJAHOPIAHA CHCTEMA JIIHIHHUX PiBHAHb MAa€ €IMHUH
PO3B’SI30K, AKUI 3a1a€ThCHA Y BUIJISIL

X=A".B. (4.14)

BBenemo mo3HaueHHs i1 KBaApaTHOI CHUCTEMHU TMOPSJIKY NXN  HEOTHOPITHUX
JTHIAHUX PIBHSHB!

A - BUBHAUHUK MaTpHUIll KOe(iII€EHTIB CUCTEMH;

Ay, - BU3BHAYHHK A, B SIKOMYy CTOBIYHK 3 KOS(ILIEHTIB IIPH HCBIXOMUX X; 3aMiHCHHi

Ha CTOBIIYMK 3 BUIBHUX YJICHIB.

Teopema 4.3 (Kpamepa).
AxKmo cucreMa MOpAAKY NxN HEBHPOAKEHA, TO BOHA MA€ €IMHUHM PO3B’A30K,
SIKUM 3a1a€TbCcs GOpPMYJIOIO:

Ay,
X; =—=", I=1+n (4.15)
A
Sxkmo A=0, a xoya 0 oIWH 3 BHU3HAYHHKIB Axi He paopiBHIOE 0, TO cucTema
HECyMiCHa.
Axmo A=0 iBci A, =0, T00T0 A=A, =A, =..=A, =0, T0 cucTeMa MOxe OyTH

HECYMICHOIO 200 MaTu Oe3714 pO3B’SA3KiB.

41



OaHyM 3 HAWMOMIMPEHIIIMX METOMAIB PO3B’SI3yBaHHS CHUCTEM JIHIHHUX PIBHSIHb €
METOJ IMOCJIIJOBHOIO BHUKJIIOYEHHsS HeBiIoMux, abo merox I'aycca. Lleit meton MokHa
BUKOPHCTOBYBATH IIPU pO3MIpax CUCTEMH MXN Ta NxN.

CnoyaTky HOPMYIOTH T€pIle pPIBHSHHS, MNOAUIMBIIM HOTro KOE(IIIEHTH HaA a,;.
YTBOpeHe pIBHSAHHSA MHOXaTh Ha Tepir KOoe(ili€HTH yCiX IHIIUX PIBHSAHB 1 MOCIHIJTOBHO
BIIHIMAIOTh BIiJ PEUITH PIBHSAHb. Y pE3yJbTaTi HEpIry 3MIHHY OyAe BHKIIOYEHO 3 YCIX
piBHSHB, KpiM mepmoro. Ha HacTymHOMy erTami pO3B’si3aHHS Taka MpoIeaypa
3aCTOCOBYETHCS J0 peIITd N-1 piBHSIHB, 3 AKUX BUKIIOYAETHCA Jpyra 3MmiHHA. [Ipouec e
JIOTH, TIOKH MICTsl N KPOKIB cucTeMa He OyJe 3BeZieHa 10 TPUKYTHOTO BUTIISY.

Panrom Matpuili A (4.2) Ha3UBAETHCSI HAMBUIIHM MOPSAAOK 11 MIHOPIB, BIIMIHHHUX BiJ
HYJIS 1 TO3HAYAETHCS:

rangA, a6o r( A),
IpUIOMY 0<r(A)<min(m,n) (4.16)

MiHop, NOPSAAOK SKOIO0 BU3HAYAE PAHT MATPULl, HA3UBAETHCA 0a3MCHMM. Y MaTpull
MOKe OyTH KiJIbKa 0a3MCHUX MIHOPIB.

PaHr MaTpuii MoKHA 3HAXOIUTH TaK: AKIIO BIAIIYKAHO BIAMIHHUN BiX HYJIS MiHOD K -
ro MOPSAKY, TO paHr MaTpuii He Memmmit K. ITpu mpomy, sxmo Bei minopu (K +1)-ro
nopsaKy nopiBHIOIOTE 0, To panr marpumi K. Skmo xoya 6 oauH 3 MIHOpIB (k +1)-r0
NOPSAJIKY HEHYJIBOBHI, TO JOCTIIKYETHCS MIHOD (k + 2)-ro HOPSAJIKY 1 T.J.

Teopema 4.4.

Paur marpuni He 3MIHMTBCS, fKIIO HAJA HEKW BHKOHATH eJeMEHTApHi
NMepPeTBOPECHHA:

1) mepecTaBHTH MiCUSIMH IBAa PAAKH (CTOBIII);

2) MOMHOKHTH KOKeH eJIeMeHT psiika (CTOBIIA) HA MHOXKHHK A =0

3) mogaTH 10 eJieMeHTIiB psiAKa (CTOBIISA) BiINMOBIAHI ejleMeHTH OYyIAb-AKOI0

iHIIOro psiiKa (CTOBIIS), IOMHOKEHI HA OIHEe W Te came YUCJIO0.

CKOpUCTaBIINCHh E€JIEMEHTAPHUMHU TIEPETBOPEHHSMH, MATPUIK0 MOXXHA 3BECTH JI0
BUIJISAY, KOJH BCi ii eneMeHTH, KpiM 837,897 ,...8,, A€ F <Min(m,n), TopiBHIOIOTH HYIIO.
Toni panr gopiBHioe I .Po3rinsHemMo ocHOBHY maTpuiio A (4.2) 1 po3mupeHy MaTpuiio B
(4.17) cucremu:

a8y ... qn \bp
a a . Qon |b
aml am2 amn bm

Teopema 4.5 (Kponekepa-Kanesii).

Jas Toro, mod cucrema JiHiHHUX piBHAHBL (4.1) Oyjaa cymicHOI, HEOOXigHO |
AOCTATHBHO, III00 PAHI OCHOBHOI MAaTpulli A JOPIBHIOBAB PaHry po3mmMpeHoi maTpuui B.

Axmo rangA =rangB =n, To cuctemMa Ma€ €IUHUI PO3B’A30K.

Sxmo rangA =rangB <n, To cucrema (4.1) mae 6e3.1i4 po3B’sI3KiB.
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3ayBakeHHS.
OpnopinHa cuctema JiHIHHUX piBHSAHB (4.1) 3aBxau cymicHa. Skmo rangA=n

(det A#0), To MaeMo euHMIT TPUBiAALHMIE PO3B’A30K X; =X, =...= X, =0.
Sxmo rangA =<n (det A=0), To MaeMo Ge3tid po3B’A3KiB.

le/IKJIaIll/I pO3B’SI3aHHH THIIOBHX 3aJda4

Hpukaan 1.

’ (12 (1 23
aHo: Matpui A = . B= .
bt 0 -1 20 -1

3naiitu: matpuiio C = AB.

Po3B’si3aHHs.

Maewmo 3a dhopmynamu (4.4):
[ 1-1+2-(-2) 1-2+2-0 1-3+2-(-1) ) (-3 2 1
l0-1+(-1)-(=2) 0-2+4(-1)-0 0-3+(-1)-(-1)) (2 0 1)

-3 21
Binnosiae: C :( j

2 01
Hpuxnan 2.
1 1 2
3HalUTH 2A2+3A+5E,HKH_[O A=|1 3 1|, E— oguanyHa MaTPHII.
4 1 1
Po3B’si3aHHsl.
1 1 2y(1 1 2 10 6 5
A2=11 3 1|1 3 1|=|8 11 6 |;
4 1 1/)\4 1 1 9 8 10
20 12 10 3 3 6
2A% =16 22 12}; 3A=| 3 9 3]
18 16 20 12 3 3
500 28 15 16
5E=[0 5 0}; 2A2 +3A+5E=|19 36 15|
0 0 5 30 19 28
28 15 16
Bigmosine: |19 36 15|
30 19 28
Hpuxnan 3.
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1 20
Hano: matpunis A= -1 1 2/].
3
3HAWTU: MATPUITIO AL

Po3B’s13aHu4.
1 2 0 1 0O O

detA=-1 1 2/=|-1 3 2/=15=%0,
3 0 1 |3 -6 1

Tomi Al=| =

100
[TepexonyemMoCh, 110 A-At=l0 1 0|=E (3a(4.9)).
0 01

Hpukaan 4.
Po3p’s3atu 3a popmynamu Kpamepa cucreMy piBHSIHB:
X—y+1z=0;
2X+Yy+1z7=5;
2y —72=3.
Po3B’s13aHHs.
Maewmo 3a dpopmynamu (4.15):
1 -1 1 0 -1 1
A=2 1 1|=-1,A, =5 1 1|=-1,
0 2 - 3 2 -1
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1 0 1 1 -1 0
Ay:2 5 1|=1,A,=2 1 5=1
0 3 -1 0O 2 3
Otrxe, Xx=1y=2,z=1.
BignoBinb: (1;2;1).
IMpuxaan 5.
Po3B’s3aTu Metosom ["aycca cuctemMy piBHSHB:
X—Yy+2z=-1,
—-X+2y—-3z2=3;
2X—-y+3z=2.
Po3B’si3aHns.

1 -1 2|-1 1 -1 2|-1 1 -1 2|-1

-1 2 -33|=/0 1 -12|=|/0 1 -12

2 -1 3|2 0O 1 -114 0O 0 02
TakuMm 4YUHOM,

X—y+2z=-1,

0-x+y—-z=2;

0-x+0-y+0-z=2,

B ocrannbomy piBHsiHHI 0=2, TOMY cuCcTeMa HECYMICHA.
Binmosine: cucrema HeCyMicHa.

Hpuxnax 6.
Po3B’s13aTu cucteMy piBHSIHb MAaTPUYHUM METOJOM:
3X; +4X, + X3 =16

Po3B’si3aHHS.
3anuiiemMo cucteMy y BUrisiai A- X =B, 1e
2 3 2 Xq 9
A=|1 2 -3| X=X | B=[14].
3 4 1 X3 6

Toni po3B’sI30K MATPUYHOTO PIBHSAHHA Ma€ BUIJISA: X = Al.B.
3HangeMo Al

2 3 2
detA=/1 2 -3=-6=0,
34 1
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14 5 -13

ato_tlio —4 8

0 -2 1 1
14 5 -13)\( 9 -12 2
3Bigku X :—E 10 -4 8 ||14 :—E -18 |=| 3
° -2 1 1 )16 0 12 -2

Bignosiab: X; =2; X, =3;X3 =—2.

Hpuxnanx 7.
3HANTH paHT'¥ MaTpULb:
1 1 2 3 -1
1 -2 0 4 4 3 2 2
2 -1 0 -4 -5
ay|-1 3 -1 2|; 6)|0 2 1 1§ B) :
-1 -1 0 -3 -2
0 1 -16 0 0 3 3
6 3 4 8 -3
Po3B’si3aHHS.
a)
1 =21 0 4
-1 3| -1 2
o 1 -1 46
: . . 1 -2
Buninenunii y Marpumi MIHOp apyroro nopsaaky M, = 1 #0, oTxe, paHr
MaTpHIll HE MEHIIE 2.
OOBIIHUMHU MIHOpPaMU TPETHOTO MOPSIIKY €:
1 -2 0 1 -2 4
My=-1 3 -12=0,M;=|-1 3 2=0.
o 1 -1 0O 1 6

OTxe, 32 O3HAYEHHSM PAHT MaTPHII 2.
0) 3 €JIEMEHTIB YETBEPTOTO CTOBIILIS BITHIMEMO €JIEMEHTH TPETHOT'O CTOBMIIS:

4 3 2 2\ (4 3 2 0
0 21 1~-10 2 1 Of;
0 0 3 3/{0 0 30

3aKpECIMMO YETBEPTUN CTOBMEIIb:

o O b~
o N W
W = N
W = DN
l
o O b~
O N W
W kDN
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4 3 2
Tak sk (0 2 1/ =24 #0, To panr marpuiii 3.

00 3
1 1 2 1 0 0Y(0O0O1 0 O
2 -1 0 -4 0 -4 -5/ |6 0 0 -2 —6

B)—1—10—3 0—3—2~300—1—3~
6 3 4 10 2 -1)l0 10 0 o0
001 0 00100
000 0 0/|0000 O
1300 -1 -3/l00010]

0100 0)01000

Hazx nmanoro maTpuiiei0 BHKOHaHI ejleMeHTapHi mepetBopenus (4.4). Orpumanu Tpu
oaunuIll. OTXKe, paHT MaTpHIll 3.
Bianosine: a) 2; 6) 3; B) 3.

Ipuxaan 8.
JlocmiAUTH HA CYMICHICTh CUCTEMHU PIBHSIHb:
X1 +5X; +4X3+3%, =1 X;+2Xy —X3 =1
a) 42Xy =Xy +2X3 =X, =0 ; 0) 12Xy — Xy +2X3 =3.
S5Xq +3X, +8X3 + X, =1 3X; + X, +X3 =5
Po3B’s13aHHS.
a) Po3mmpena MaTpuis CuCTEMHU:
1 5 4 3|1
A =2 -1 2 -10].
5 3 8 1]1

3Haiinemo ii panr (Teopema 4.4):
1 5 4 3|1) (1 5 4 3|1
* 1 5 4 3|1
A~2 -1 2 -10|~|2 -1 2 -10|~ :
2 -1 2 -10
5 -2 4 -20)10 0 0 00

OTrxe, r(A) = r(A* )= 2. Tomy cucrema cymicHa, mpuyoMy Mae Oe3Jy po3B’sI3KiB, OCKUIbKU
paHT MEHIIIE KIJTLKOCT1 HEBIIOMUX (Teopema 4.5).

06) CyMmicHICTh cucTeMHU TepeBipuMo 3a Teopemoro Kponekepa-Kamemni. 3nHaiinemo
paHTH OCHOBHOT 1 pO3IIUPEHOI MATPHUIIb CUCTEMH:

1 2 -1 1 2 -11
A=[2 -1 2 A" =|2 -1 23|~
3 1 1 3 1 115
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1 2 -11
1 11
- o -5 41| - |
0 -5 412 n(o 0l-1

Orxe, r(A)=2; r(A* ): 3.
TakuMm 4HOM, crcTeMa HECYMiCHA.
BignoBine: a) cymicHa; 6) HeCyMicHa.

Hpuxnanx 9.
Po3B’s13aT1 OMHOPIIHI CUCTEMH JHINHUX anreOpaidHuX pPiBHSIHb:

a) 12X; +5X, +X3 =0; 0) {3X; +2X, —3%X3 =0.

Po3B’si3aHnsl.
a) BusHauHuK cucTemu:

1 4 -3
A=12 5 1|=10+4+42+15+7-16=62=0,
1 -7 2
TOMY CUCTEMA MAa€ €JUHUI HYJIbOBUH PO3B’SI30K X; = X, = X3 =0.
0) Tak six
2 -1 2
A=3 2 -3=-4+15+6-20+6-3=0,
5 1 -1
TO cucTema mMae 0e3iid po3B’s3kiB. Ockinbku rang A= 2, n =3, po3risiHeMO, HANPUKIIAI,
JIBa TIEPIINX PIBHSIHHS CHCTCMH:
2X1 — Xy +2X53 =0
{3x1 +2Xy —3X3 =0

21‘ =4+3=7#0, TO MaEMO cUCTEMY:

2X1 — Xy =—2X3
3X; +2Xy =3X3

Po3B’spkeMo octanHIO cucteMy 3a popmynamu Kpamepa:

OCKIUJIbKY BU3HAYHUK A = ‘

Al:_2X3 _W=—4x3+3x3:—x3;
3Xg 2

A?_z‘z ~ 2 =6X3 +6X3 =12X5;
3 3X3
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Xlzﬁ:ﬁ; Xzzﬁ:12X3
A 7 A 7
[pumyctumo, mo X3 =7k, ne k € R, maemo: x; =—-k; X, =12k.

Bigmosigs: a) X; =X, =X3 =0; 0) X; =—K; X, =12k; X3 =7k, ne ke R.

3agaui

4.1. BumwmcaTu MaTpUIIO CUCTEMHU JITHIMHUX PIBHSHb

2X; + X, — X3 =1 X1 + X3 =0
a) 13X +2X, —3%3 =5 b) 42X, +2X3=2

4.2. BuxoHaTu Aii HaJ MaTPULISIMU:

112) (20 -1)
2) [2 1 3}(—3 21 j

2
122
6) 2-( j; 2) |0]-(13)
211
1
1 10
210\ .| 5 (1)1 002)
O P e 30/ l2-110/
2 12

4.3. st Matpunp A i B 3naiiti (A+3B)°, sximo

1 4 7 -2 1 -1
A= 2 5 -8,B={1 0 2
-3 6 9 4 -1 0
4.4, 3uaiitn A°+A +FE, ak11o
2 11
A=|1 2 1|
1 1 2
4.5. Tlepexonatucs, mo A- Al =E, sxmo
2 1 3 5 1 -2
a) A=1 0 2|, 0) A=|1 3 -1]|
1 0 4 8 4 -1

4.6. 3HaliTH paHTH MaTPUIIb:
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3 1 2
1 -1 -1 5 1
7 3 5
a) : 6)[-2 0 1 1 2
15 7 11
-3 1 2 -4 1
11 5 8
4 -1 2 0
a ba -a
-1 1 1 1
B) ; )| 2a a 10a
1 3 2 -1
—-a —2a -3a
0 4 3 0
4.7. OOYHCIUTH BU3HAYHHUKU:
2 3 sina Ccosa X—y X+Y 1 log, a
a) ; 0) ] 6 X
-30 —CoSa Sinax X+y X-Y log,b 1
2 -1-1 -x 1 X a—-a a
0) 3 4-2; ¢ |0-x-1; x) |a a—aj;
3 -2 4 X 1 —X a—a-a
2c0s? 2 sina 1 . . .
nlo1 2 c0s90” co0s135° sinl5
3 | 1 0 1f; x 2c032§sinﬂ 1; ) |sin0® sin135° tg15°|;
n+1 (n+1)! 1 1 0 1 tg180° tg45°  cos15°
4.8. Po3B’s13aTH pIBHSIHHS:
x> 49 -x 1 X
a) |[x 23(=0; 6) | 0 —x -1 =-2x;
1 11 X 1 —X
x? 32
3X 3X+1
) |x =11=0; 2) =108;
014 -1
0) x 1g(2* +x+1) sinx 1|
1 1-lg5 ' 1 2cosx
4.9. Po3B’s13aTH HEPIBHOCTI:
1 3 5 N
47 2
a) [x 10 12|>-14; 6) |  ‘|<3;
5 x 12 2° 1
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log,(3x—-1) log,(2—x) §

0
1 1
4.10.06uncnuT anredpaidHi JOMOBHEHHS A14 1 A3y 11 BU3HAYHUKA!
1 1 0-1
2-1 20
-30 -1 1
21 10
4.11. BukopuCTOBYIOUM BIACTHBOCTI BUSHAYHUKIB, OOUNCIUTH BUSHAUHUKH:
3 1-1 2 2 143
-51 3 -4 5 010
a) ; 0) :
2 01 -1 2 -16 3
2 -5 3 -3 1 5-12

4.12. Po3sB’s3atu 3a npaBuinoMm Kpamepa cucremu piBHSIHB:
oXx+2y=4 2X1 +3%X, =1 3X; + X, =4
a { y=4. 6) { 1 2 . { 1+ X _

IX+4y=8’ 3%, +5x%, =4 2% + 4%, =1
2x—4y+3z=1 2X—-y+2=2
2) $X—=2y+4z=3; 0) {3x+2y+2z=-2;
3X—y+5z=2 X—2y+z=1
2x1 +3X, +8X%, =0 2Xy + Xy = X3+ X4 =5
Xo — X3 +3X4 =0 X; +3X3 = X4 =—2
e) ;o)
X3 +2X, =1 2Xy + X3 —5X, =3
Xy + X4 =24 — X1 +2X3 =-3

4.13. Po3B’s13aTtu 3a MeTosioM ["aycca cucteMu piBHSHB 4.8: T), 1), €), XK).
4.14. Po3B’s13aTH CUCTEMH PIBHSIHb MAaTPUUYHUM METOIIOM:

2X1 + X9 —3X3 =3 2X; —4Xy + X3 =3
a) 41X+ X, +2X3 =2 ; 0) 1 X; —5X, +3xX3 =-1.
— X1+ X, +X3=0 X; — Xy +X3=1
4.15. Jlocniautu Ha CyMICHICTh CUCTEMHU:
(X, +5X, — X3 =3 2% — 3%y + X3 =2
a) 12Xy +4X, —3X3 =2 ; 0) 13X; + X, —=3X3 =1 ;
3X; — Xy —=3Xg3 =—7 O9X; —2X, —2X3 =4
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B)

5X1+3X2 +8X3 +X4 =1

r)

6X1—X2 +4X3 —11)(4 :6

4.16. Po3B’s3aTH OTHOPITHI CUCTEMH PIBHSHB!

a) 4 Xy —3X, +5%X3 =0 ; 0)
4%, + X, +4%3 =0 3Xq
2X1 — 5%y +2X%3 =0
’ {xl +4X, —3%3 =0
4.17. Po3B’sA3aTH CUCTEMU PIBHSHbD:
3X; —2Xy + X3 — X4 =0
a) 43Xy —2X, — X3 + X, =0; 0) <

Xl—X2 +2X3 +5X4 :O
X1 +2Xy +4X3 —3%X, =0
3X1 +5X2 +6X3 —4X4 :0

B) ; T)

4X1 +5X2 - 2X3 + 3X4 :O

2Xq

\3X1 + 8X2 + 24)(3 —19)(4 :O

—4X2 +5X3 :O

— Xy +2X3 =0

2X1 +3Xy —2X3 +3X%X4 =2;
3X1+2X2 —3)(3 +4X4 :1

X1 +2Xy + X3+ X4 =5
Xo + X3 + X4 =3

4.18. Po3B’s13aTH cucTeMy PIBHAHB JIJISl BCIX 3HaY€Hb napameTpa t:

Xl +2X2 —6X3 :t

4.19. Ilpu AKuX 3HAYEHHSIX a OJHOPIJHA CUCTEMA PIBHSIHb Ma€ HEHYJIbOBI PO3B’SI3KU:

—ax; + Xy +...+ X, =0
X; —aXy +...+ X, =0

X; + Xy +...—ax, =0

4.20. Po3B’s13aTu CUCTEMY MaTpUYHUX PIBHSIHB:

11
X+Y =
o 3

(1
2X +3Y =
0

)

4.21. HdocmiauTd JaHy CHUCTEMY pIBHSHb 1 3HAWTH 11 3arajJbHUA pO3B’S30K B
3aJIeKHOCTI B1J] 3HAUeHb Napamerpa t:
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S9X; —3Xy +2X3 +4X, =3
4X1 —2)(2 +3X3 +7X4 :1
3X1 —6X2 —X3 —5X4 :9

7X1 - 3)(2 +7X3 + 17X4 :t

4.22. 3HaliTH pO3B’A3KU CUCTEMH 3 TapaMeTpoM t:
tX; + Xy + X3+ X4 =1

X; +X + X3+ X4 =1

X;+ Xy +X3 + X4 =1

4.23. 3HalTH PO3B’SI3KU CUCTEMH JIJIs BCiX 3HAYCHb 4a:
aX1 + X2 + X3 = 0

N

X1 +ax, + X3 =0.
\X1+X2 +aX3 :0

4.24. JloBectH, IO SKIIO CUCTEMA PIBHSIHD

a1X1 + b1X2 + C]_X3 + dl :O al bl Cl dl
a2X1+b2X2 +02X3+d2 :O . a2 b2 C2 dz
CyMICHA, TO =0.
a3X1 + b3X2 + C3X3 + d3 :O a3 b3 C3 d3
a4X1+b4X2 +C4X3+d4 :O a4 b4 C4 d4

4.25. JlocmiauTu Ha CYMICHICTh, 3HAWTH 3arajbHUAM 1 OJMH YAaCTKOBUU PO3B’A30K
CUCTEMH PIBHSHB:

X1 +2Xy — X3 +4X4 —21x5 =0

X1 + X3 —4X, —3X; =0

X1 — Xy +2X3 —2X%4 =0
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