JNlaGopatopHa po6oTa Ne2

Po3B’AA3aHHA cUCTeM MiHiMHNX anredpaiyHuX piBHAHb
B cepepoBuuli GNU Octave

MeTa 3aHATTA:

+ pyHKUiT cepemoBuwa GNU Octave, WO BMKOPUCTOBYHOTLCA MpU
po3B’azaHHi CJ1AP;

+ nocnigpkeHHa CITAP Ha cymicHicTb 3a gonomoroo cepenosuiiia GNU
Octave;

+ MeToa Kpamepa poss’ssaHHsa CIIAP B cepenoBuili GNU Octave;

+ MeToq obepHeHoi MaTpuli poss’asaHHA CJTAP B cepenoBwuili GNU
Octave;

Po3B’a3aHHA cucTeM NiHINHUX PIBHAHb € OAHIE 3 OCHOBHWUX 3ajad
oBumncnioBanbHOI MaTeMaTuKK, SKi HarMyacTiwe 3yCcTpivaloTbCA B iHXEHEPHIN
npakTuui, y NpuknagHnx Metogax mMateMaTUyHOI CTaTUCTUKN N €KOHOMIKK, Y
npoueanypax aHanisy ta cuHTe3dy QIi3M4YHUX CUCTeM pi3HOI npupoau i B
OaratbOX IHWKWX po3dinax cyyacHoi Hayku. HaBiTb AKWO AocnigxyBaHa
cucTeMa HersliHinHa, TO TUMOBUI LWNAX 11 YNCENbHOrO aHani3y nexuTb vyepes
niHeapwu3aLito i 3BOANTLCA A0 PO3B’A3aHHA CUCTEM JiHEapU30BaHUX PIBHSAHD.

Y T1abnuui 2.1 HaBedeHi Oeski KOpucHi yHkuii cepegosuwa GNU
Octave, siki MOXYTb 6yTK 3acTocoBaHi npu po3s’a3aHHa CJ1AP.

Tabnuusa 2.1
Heski pyHKUil, KOPpUCHI npu po3B’asaHHsa CJIAP
DyHKUiA Onuc
1 2
OBumncneHHs paHry maTpuu,.
Hanpwuknag:
>>A=[3 -1 1;1 1 -4;-3 1 -5]
A =
rank(A) 3 -1 1
1 1 -4
-3 1 -5
>>rank (A)
ans =
3




[MpoooBxeHHs Tabn.2.1

OBumncneHHs Yynucna obymMOBAEHOCTI

MoXnuBiCTb ~ 3HaxoAUTU  PIlLEHHA  NIHIMHUX  PIBHSHb
BU3HaA4YaeTbCs Yyucriom obymoarieHocmi (HMCrio 06yMOBNEHOCTI
- BENNYMHa, WO  XapakTepu3ye  TOYHICTb  PO3B'A3KY,
OTPMMaHOro YuceribHUM MeTOoOOoM). AKLLO BOHO MOPIBHAHO 3
TOYHiCTIO  0BumcrnoBaHb (GNU Octave NpOBOAUTbL
obuncrnoBaHHA 3 MNOABIMHOK  TOYHICTIO, Tpumaroum 16
3Hadywmx uucp), TO BigNoBigb, CcKopiwe 3a Bce, byae

cond(A) HEeBIPHOHO).
Hanpuknag:
>> A=[2 -1 3;4 -5 6;-8 10 -12]
A =
2 -1 3
4 -5 6
-8 10 -12
>> cond(A)
ans =
2.5728e+017
YTBOPEHHA MaTpuui, KiNbKICTb CTOBMUIB SKOI [JOPIBHIOE
CyMapHOI KifibkOoCTi cTtoBnuis matpuub A i B. llpn ubomy
KISTbKICTb pSAKIB
maTpuub A i B noBuHHa GyTM OQHAKOBOLO, i CTIMbKN X PALKIB
byae matu pesynbTaTMBHa MaTpuULA.
Hanpuknag:
>> B=[9 8;-1 2;7 3]%BusHaumiau MaTpuun B
B =
[A B] 9 8
-1 2
7 3
>> [A B]
ans =
2 -1 3 9 8
4 -5 6 -1 2




[MpoooBxeHHs Tabn.2.1

YTBOPEHHSA MaTpuLi, KifIbKiCTb pAOKIB SKOT JOPIBHIOE CyMapHOT
KINTbKOCTI pagkis matpuub A i B. Npun LbOMY KinbKiCTb CTOBMLIB
maTpuub A i B noBuHHa OyTWM OOHAKOBOW, i CTiNbKM X
cToBnuis 6yae matu pesynbTiBHaA MaTpuus.

Hanpuknag:
>> C=[9 8 -1;-1 2 0]
C =
9 8 -1
[A; B] -1 2 0
>> [A;C]
ans =
2 -1 3
4 -5 6
-8 10 -12
9 8 -1
-1 2 0
YcyHeHHs 3 maTtpuui A J-ro croBnus abo X 1-ro psaka.
Hanpuknag:
>> A=[2 -1 3;4 -5 6;-8 10 -12] %BUBHAUEHO
Marpuuo A
A =
2 -1 3
4 -5 6
-8 10 -12
AC:L,3)=0L1 |>> A(:,3)=[] %ycyueno 3-i#t cToBnelb
abo A =
A(r, )= 2 -1
4 -5
-8 10

>> A(2,:)=[] %nicna ycyHeHHa 3-T0 CTOBIIA
YCYHEHO 2-U
PAOO0OK




3akiH4YeHHs Tabn.2.1

ObupaHHsa J-T0 cTOoBOUA abo I-T0 panKa MaTpMIl :
>> A=[2 -1 3;4 -5 6;-8 10 -12] %BUBHAUEHO
MaTpuuio A
A =
2 -1 3
4 -5 6
-8 10 -12
>> A(:,1) % obupaemo 1-#1 cToBmELb
ans =
2
AG:.D) .
%@O >> A(2,:) % obBupaemo 2-71 pAmOK
A(r,:)
ans =
4 -5 6
>> A(:,1:2) % oBupaemo 1-1 ma 2-1 croBmui
ans =
2 -1
4 -5
-8 10
>> A(2:3,:) % obupaemo 2-11 Ta 3-¥ pPAOKKU
ans =
4 -5 6
-8 10 -12

Mpuknap 2.1. MNepeBipuTn cnuctemy nNiHiNHUX anrebpaivyHux cuctem Ha
CYMICHICTb
3%, +4X, +2X, = 5,
5X, —6X, —4X, =3,
—4X, +5X, +3%, = 1

PosB’da3aHHa. BusHayaemMo maTpuuy CUCTEMU — MATPULLKD KoequilieHTiB
NPW HEBIJOMUX Ta MaTPULIIO - CTOBMELb NPaBUX YaCTUH:
>> A=[3 4 2;5 -6 -4;-4 5 3] <Enter>



3 4 2

5 -6 -4

-4 5 3

>> B=[5; -3; 1l]<Enter>
B =

5
-3

1

[na nepeBipkM Ha CYMICHICTb Mepwol CUCTEMU CKOPUCTAEMOCS
Teopemoto KpoHekepa — Kanenni:

Cucmema niHIUHUX pi8HSIHb cymicHa moOi I mifibku modi, Konu paHe if
OCHOBHOI Mampuui OOpi8HE paHay po3wupeHoi mampuui. [lpudomy,
cucmema mae eOUHUU PO38’A30K, AKWO paHe OOPIBHIOE KirlbKocmi HegiOoOMUX
ma Mmae 6e3rivy po38’sa3Kie, SKWOo paHau Mmampuuyi cucmemu ma po3uupeHor
Mampuui MeHWe KirilbKocmi 3MiHHUX.

CJIAP HecymicHa, SKWO paHe i OCHOBHOI Mampuui  He OOpi8HKE
paHay po3wupeHoi Mampuuj

3a pgonomorot yHKuUil rank cepeposuwa GNU Octave 3Hangemo
paHr MmaTpuLi CUCTEMMU:
>> rank(A) <Enter>
ans = 3
Tenep cHOPMYEMO PO3LIMPEHY MaATPULIO CUCTEMM Ta obumcnmmo Ti
paHr:
>>[A B] <Enter>
ans =

3 4 2 5

5 -6 -4 -3

-4 5 3 1
>> rank([A B]) <Enter>

ans = 3

BucHoBok: ockinibkn paHr matpuui CITAP gopiBHIOE paHry po3wwmpeHol

MaTpuui Ta [OOPIBHIOE KiNbKOCTI 3MiHHMX, TO 3a Teopemor KpoHekepa-
Kanenni CJIAP cymicHa Ta mae eguHNIN PO3B’A30K.



Mpuknap 2.2. [NepeBipuTn cuctemy niHinHMX anrebpaivyHmxX piBHAHb Ha
CYMICHICTb
2X, — X, +2X%; = 5,
4x, +3X, — 4%, =17,
4x, +8x%, -12X, = 3.
Pos3B’asaHHs. BusHavaemo BignosigHi cuctemam matpuui — mMatpuui

KoeiLlieHTIB Npy HEBIJOMUX Ta KOeILIEHTIB NpaBUX YaCcTUH:
>> A=[2 -1 2;4 3 -4;4 8 -12] <Enter>

A =
2 -1 2
4 3 -4
4 8 -12

>> B=[5; 7; 3] <Enter>

B =
5
7
3
>>[A B] <Enter>
ans =

N
w
|
N
\I

>> rank(A) <Enter>

ans = 2
>> rank([A B]) <Enter>
ans = 3

BucHoBok: ockinibkn paHr matpuui CJIIAP  He [opiBHIOE paHry
po3LIMpeHOT MmaTpuLi, To 3a Teopemoto KpoHekepa-Kanenni CJ1AP HecymicHa
Ta HE Ma€E PO3B’A3KIB.



MeTton Kpamepa po3B’azaHHAa CJIAP

Teopema (npaeusno Kpamepa). 1. AKW0 BU3HAYHMK MaTpULi CUCTEMMU
A #0, To CIIAP mae eanHnin po3B’A30K, KM MOXXHA 3HaANTU 3a JONOMOroH
dopmyn Kpamepa
A A, A

=L X, =—=,... X =—"
Xl A 2 A n A

ne A, A,, ..., A, — BU3HaAYHVKKN, SKi YTBOPIOKOTLCA 3 BU3HAYHMKA CUCTEMMU

LLUSISIXOM 3aMiHW NepLuoro, Apyroro, ... Ta N-ro CToBnusa BiANOBIAHO CTOBMLUEM
BiNTbHUX YNEHIB.

n

2. Akwio BU3HAYHUK MaTtpuui cucTemm A=0, Ta
Al=A,=...=A, =0, 10 CIIAP wM™mae 6e3niy po3s'AskiB, TO6TO €
HEeBM3HAYEHOI0.

3. Akwo BusHayHMK matpuui cuctemm A =0, Ta xo4a 6 oduH i3
BU3HaYHUKIB A, A,, ..., A, BiagmiHHWI Big Hyna, To CJIAP He mae »oaHoro

pO3B’s13KYy, TOOTO € HECYMICHOIO.

Mpuknapg 2.3. Po3p’sizatn CJIAP metogom Kpamepa 3a 4OnNoOMOroro
cepenosua GNU Octave:

3X, +4X, +2X; = 5,
S5X, —6X, —4X, = -3,
—4x, +5X, +3%, = 1

PosB’asaHHs. O64YncnnmMo BU3HAaYHMK OCHOBHOT MaTpuLi CUCTEMU:
>> A=[3 4 2;5 -6 -4;-4 5 3]

A =
3 4 2
5 -6 -4
-4 5 3
>> D=det(A)
D = 12.000
>>B=[5;-3;1]
B =
5
-3



>>D1=[B A(:,2:3)] %1l- croBmeur A 3aMiHMIM Ha B
ans =

5 4 2
-3 -6 -4
1 5 3

>>Dx1=det(D1)
Dx1 = 12.000

>> D2=[A(:,1) B A(:,3)] % 2-i1 croBneur A 3aMiHuIM Ha B
D2

3 5 2
5 -3 -4
-4 1 3

>> Dx2=det(D2)
Dx2 = -24.000

>>D3=[A(:,1:2) B] % 3-i1 croBneur A 3aMiHwmIM Ha B
D3 =

3 4 )
5 -6 -3
-4 ) 1

>>Dx3=det(D3)
Dx3 = 60.000
>>X=[Dx1;Dx2;Dx3]/D % suaxomumo po3B’ 930K
X =
1.0000
-2.0000
5.0000
Onsa Toro, wo6 nepeBipUTU NPaBUMbHICTb BUKOHAHUX pPO3PaxyHKIiB
AOCTaTHbO NIACTaBUTU 3HAWMAEHI 3HAYEHHS1 3MIHHMX Y MOYaTKOBY CUCTEMY.
AKWO AOna KOXHOro PpiBHAHHA fliBa 4YacTuUHa cniBnagae 3 npaBok, TO
3HaugeHo npaBumnbHe pieHHs. [Onsa BMKOHAHHS NEpPEBIPKM B cepeaoBULLi
GNU Octave pgoctatHbO 3HaWTM OO6YTOK mMatpuui cuctemm Ta CTOBMUSA
HeBigoMnX. AKWO uen AobyTok cniBnagae 3 CTOBMUEM BiNbHUX YSIEHIB, TO
po3B’a3ok CJIAP 3HangeHO npaBunbHO. [Ons Haworo npuknagy nepesipka
BUIMsigae Tak:
>> A*X
ans =
5.0000

-3.0000
1.0000



MeTon o6epHeHoi maTpuui po3B’sizaHHA CITAP

MeToa obepHeHOI MaTpuui MOXHa 3acTOCOBYBATWU TiflbKM Yy BMMNagkax,
KONMU BU3HAYHUK MaTpuLi CUCTEMU HEe LOPIBHIOE HYITHO.

ToAai po3B’A30K CUCTEMM 3HAXOAUMO 3a POPMYII0H

X =A"B.

Ana 3HaxompkeHHss OBepHEeHOol MaTpuui BUKOPUCTOBYEMO cheuianbHy

doyHKLU,HO INV.
Mpuknapg 2.4. Po3B’si3aTn cuctemMy piBHSAHb, WO HaBeAeHa B npukniagi

2.3 MeTogoM ob6epHeHOT MaTpuLi.

PosB’a3aHHs. OcKifibk BUSHAYHUK MaTpuLi cucTtemMun JOpPiBHIOE 12 Ta He
AOPIBHIOE HYMIO, TO PO3B’A3aHHA MeTOA0M 06epHEHOT MaTpuULi MOXIUBE.

3Hangemo MaTpuLto A‘l, Lo € obepeHeHoto Ao matpuui A:

> A=[3 4 2;5 -6 -4;-4 5 3] % marpuus cucremu A
A =

3 4 2
5 -6 -4

-4 5 3

>>B=[5;-3;1] % croBneur Bisbuux usieHiB B
B =

5

-3

1

>>1A=INV(A) % obBepHeHa maTpuila

0.166667 -0.166667 -0.333333
0.083333 1.416667 1.833333
0.083333 -2.583333 -3.166667

>>A*IA % nepeBipka NpPaBUIIBHOCT1 OOUMCIIEHB
ans =

1.0000 0.0000 0.0000
0.0000 1.0000 0.0000
O 0.0000 1.0000



>>X=1A*B % 3HaxomuMo po3B’ A30K

X =

1.0000
-2.0000
5.0000

3aBAaHHA Af1IA CaMOCTIUHOI poboTH

1. PosB’a3aTu cuctemy niHinHnx anrebpaivyHnx piBHSHb METOAOM
Kpamepa B cepegosuwti GNU Octave Ta 3pobutn nepesipky.

2. PosB’asaTtu cuctemy niHinHnx anrebpaivyHmx piBHSAHb METOAOM
obepHeHoT maTpuui B cepegosuwli GNU Octave Ta 3pobutn nepesipky.

3. [ocnigntn cuctemy piBHAHb HA CYMICHICTb 3a JONOMOroK TEOpPEMMU
KpoHekepa-Kanenni B cepegosuili GNU Octave, 3pobutn BUCHOBOK.

BapiaHTy 3aBaaHb Ansi CaMoOCTiMHOI po6oTHU

BapiaHT 1

[ X + X,—2X%, = 6,
1. 42X, 43X, — 7%, =16,
15X, +2X, + X, =16.

2X, —3X, +9%X, + X, =—1,
- X+ X, +4x,-2X, = 1,

SX, +2X, —3%X; +6X, = 5,
|—2X, +5X, + X;—T7X, = O.

(X, +2X,— X, + X, = 1,
3X, + X, +2%X;— X, = 2,
2X, +3X, — X3 +3X, =-1,

(AX, +2X, + 2%, + X, = 3.

10



/\

3

[ X, —2X, +3%, = 6,
2X, +3X, —4Xx, =16,
13X, —2X, —5X; =12.

(2X, +3X, + 4%, +5X, =2,
3X, + X, +2X%, +4Xx, = 1,

<4><1+6x2+3x3+7x4 = 1

15X +2X,+ X, +4X,= 4.

(8%, +6X, — X, — X, =12,
X, —3X, +2X%; + 2%, = 2,
X, +2X, + X, —4x, =0,
6X +7X, —4X,+ X, =0,

(6%, +2X, —3X; +7X, =12.

(2% — X, +3%, =7,
X, +3X, —2X%; =0,
2X, — X3, =0.

(2X, +3X, + 4%, +5x, =14,

43><1+ X, +2X; +4X, =10,

4x, +6X, +3X, + 7X, = 20,

/\

15X, +2X, + X, +4X, =12.

X, +3X, —2X; — X, =-1,
OX, —3X, — X, +3X, = 3,
3X, +2X, =5X, —4x, = 1,
13X, —4X, = 7%, +2X, = 7,

| 2X, —5X, +4X, +7X, = 2.

BapiaHT 2

BapiaHT 3

11



/\

BapiaHT 4

(2X + X, +4x, = 20,
2X, — X, = 3%, = 3,
| 3X,+4X, —9X; = -8.

[ X +2X, +3X, + 4%, =7,

X, + 2%y +2X, =95,
'<4x1+ X, — X =3,

12X + X+ X =1.

(2% + X, + 2%, —2X, — 3%, =8,
o X — 2%, +3X,— X, +2X =2,

13X, — X, +9%;—3X, — X; =6.

BapiaHT 5

[ X +5X,— X, =7,
2X, — X, — X3 =4,
13X, —2X, +4Xx, =11.

[ X, + 2%, + 3x,+ 4x,= 0,
X +14x, + 20%;, + 27X, = 0,
5x, +10x, + 16X, + 19%, = -2,
13X, + 95X, + 6Xx; + 13x, = 5.

(3X, + X, —2X, + 4X, — X = 1,
X, —3X, + X3 — 2X, +2X = -2,
< X, + (X, —4X; + 8X, — 59X = 5,
15X, + 5%, — 9X; +10x, = 4.

12



X, +9X, — X3 =17,

142X — X, — X, =4,

2.4

3%, —2X, +4x, =11.

3%, +4X, — 2%, +5x, = 10,
2%, +3X, +5X;, —4X, =2,
4X, +5X, —4X, —3X, =1,

15X, +3X, + 2X; —5X, =—1.

(9%, — 3X, + 5%, + 6X, =

6X, — 2X, + 3X, + 4X, =

X, + 2X, +3X, =15,
o5X, — 3X, +2X; =15,
10x, —11x, +5x, = 36.

(3%, —2X, + X, — X, =—11,
X +3X, — X, +2x, = 14,
OX, — X, +3%,+ X, = 1,

(4%, —2X, +9X; +2X, = 7.

[ x +8x, + 2%, = 13,
X+ X, + 95X, =—7,
2%, + 3X, — 3%, = 14,
2X + X, + X = 2,
X, +3X, + X, = 5,
16X + 9%, +13x, = 2.

BapiaHT 6

13X, — X, +3X; +14x, = -8.

BapiaHT 7

13



BapiaHT 8

X, +5X, +2X, =18,
X = X Xg= 3
X + X, +2X, =—-2.

(5%, +2X, + X, +4%, = 4,
4x, +6X, — 3%, +7X, = 1,
'<3x1+ X, +2X, + 4%, = 1,
(12X, +3X, +4X; +5X, =—2.

(2%, + X, — X, — 3X, = 2,
4x, + X, = 1%, =3,
] 2%, — 3%, + X, =1
12X, + 3X, — 4%, — 2%, = 3.

BapiaHT 9

(5% + 8X, — X, =-1,
S X +2X,+3%, = 9,
12X, —3X, +2X; =13.

[ X, +2X, + 3%, — 2%, = 6,
2X — X, — 2% — 3%, = 8,
<3x1+2x2— X, +2X, = 4,

12X, —3X, +2X; + X, =-8.

(X + X+ X+ X, =1
2X, — X, + X — X, =0,
L99%X, + 3X, — X + X, =0,
X +2X, — X3 — X, =0,

X = X, — 2% = 0.

14



BapiaHT 10
X, +2X, + X, =4,
1. < 3%, +9X, = 7X; =1,
2X + X, — X, =8.

X, +2X, + 3%, + 4%, = 5,

5 2X + X, +2X;+3X, = 1,
'<3x1+2x2+ X, +2X, = 1,

(4%, +3X, +2X; + X, =—2.

2% — 3X, + 4%, — X, = 1,

3.9 X+ X+ X =0,

o5X, — 2%, + X, — X, =0.
BapiaHT 11

(3%, +2X, + X, =5,
142X +3X, + X, = 1,
12X + X, —3X%; =11.

X, —3X; +4X, = -5,

5 X, + —2X; +3X, =4,
' <3x1 +2X, ~5x, =12,
(4%, +3X, —5X, = 5.

15



BapiaHT 12

[ X+ 2%, + 4%, =31,
1. 99X + X, +2X; =29,
13X, — X, + X;=10.

2X, — X, +3X; +2X, =4,
3X, +3X, +3X, + 2%, =6,
X — X, — X3+ 2X, =6,
13X, — X, +3X;— X, =6.

(2% + X, + X, = 2,
X, +3X, + X, = 5
X, + X, +9X; =1,
12X, + 3%, — 3%, = 14.

BapiaHT 13
4x, —3X, +2X; =9,
1. 42X +5X, —3X;, =4,
5X, +6X, —2X, =18.
(X + X, + X, +X, = 0,
X, + X;+X,+ X = 0,
2.3 X +2X, +3X, = 1
X, + 2%, +3X, = -2,

X; +2X, +3%, = 2.
[ X + 3%, — 3%, = 2,
2X, — 3X, + 4x, = -1,
3% +2X, — X, = 4,
| X, — 8X, + 9%, = 6.

16



BapiaHT 14

2X, — X, — X3 =4,
1. 33X +4X, —2X, =11,
3%, —2X, +4x, =11.

X, +3X, +9X, + 71X, =12,
3X, +9X%, + X+ X, =0,
OX, +7X, + X, +3X, =4,

(/X + X, +3X; +5X, =16.

(X, — 2X, + 3%, —4X, = 4,
3 | X, = X+ X, =-3,
X, + 3%, -3%, = 1

—7X, +3%X; + X, =-3.

BapiaHT 15
[ X+ X, + 2%, =1,
1. 42X —X, +2X%; =4,
(AX, +X, +4X, =—2.

[ X, +2X, + 3%, +4X%, =5,
2X + X, +2X; +3X, =1,
3X, +2X, + X3+ 2X, =1,
(4%, +3X, +2X; + X, =—2.

(2%, + X, +3X, —7X, = 5,

3 ) X, — 2X, + 3%, —4Xx, = 4,
X, = X5+ X, =-3,

| X+ 3X, - 3%, = 1.

17



1.

BapiaHT 16

3%, — X, =5,
—2X%, + X, + X, =0,
2X, — X, +4x, =15,

X + X +2X,+3%, = 1,
3X, — X, — X —2X, =4,
2%, +3X, — X;— X, =—6,

| X, +2X, +3X; —2X, =-5.

[ X, +2X, — 3X, + 2%, = 1,
X, — X —=3% + X, —3X = 2
2%, — 3X, +4X, — 5X, + 2%, = 7,

19X, — 9%, + 6%, —16X, + 2X; = 25.

BapiaHT 17

(3, — X, + X, = 4,
2%, — 95X, —3X; =17,
L X+ X — X = 0.

[ 2%, —3X, +5%,+ X, =-7,
- X + X, +4X,-2X,= 1,
oX, + 2X, —3X; + 6X, = 5,

|—2X +5X,+ X;—7X,= 5.

[ X+ X, + X —2X, + 3% =1,
2X, +2X, + 4%, — X, + 3%, = 2,
3X, + 3X, + 59X, — 2X, + 3%, = 1,

(12X, + 2X, + 8%y — 3%, +9X; = 2.

18



BapiaHT 18

X+ X+ X = 2,
1. 42X — X, —6X, =-1,
3%, — 2X, = 8.

S5X, +2X, + X, +4Xx, =45,
4% +6X, + 3%, +7X, = 1,
3X, + X, +2X;+4X, = 1,

| 2X, +3X, +4X; +5X, = 2.

9x, — 3X, + 5%, + 6X, = 4,
3.46X% —2X, + 3X; + 4x, = 5,
3% — X, + 3%, +14x, = -8.

BapiaHT 19

2X + X, — X, =1,
1.4 X +X,+ X, =6,
3X, — X, + X; =4.

2% + X, + X=X, =1,
3X, — X, + X+ X, =2,

2.4
A% +2X, + X3 — X, =1,

L X +X, =2.

(2%, + X, + X, + X, =1,
X, — X, + X —2X, =0,

3.a) <
2X 4+ X, + 3%, — X, =1,

X X+ X+ X, =2
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BapiaHT 20
7%, +5X, +2X, =18,

1.4 X — X,— X = 3,
X, + 17X, + 2%, = 2.

4X1_3X2+ X3+5X4: 7,
X —2X, = 2% =3%, = 3,
33X, — X, +2X%, =—1
|2X, +3X, +2X, —8X, =—1.

3X, + 2X, + X, +4X, + 5X, = 3,
3.4 X +2X, — X3+ X, + 2% =0,
X, — 2%, +3X; + 2X, + X, = 3.

BapiaHT 21
X, +2X, + X, =4,
1. 93% —5X, = 7X; =1,
2X, + 17X, — X, =8.

[ X, — 2%, + 3%, = —45,
5 4 X, — 3%, +4X, = =5,
3%, +2X, —5x, = 12,
|4X, +3X, —5X, Sy

(3% + 2X, + X, + 4x, + 5X, = 3,
3.9 X +2% — X+ X, +2X =0,
| X, —2X, +3X; + 2X, + X; = 3.

20



1.

BapiaHT 22
X, + 2X, + 3%, =15,
5X — 3X, +2X, =15,
10x, —11x, + 5X, = 36.

[ X, +2X, + 3%, +4x, =11,
2X, +3X, +4x; + X, =12,
3X, +4X, + X, +2X, =13,

(4% + X, +2X%; +3X, =—2.

[ x + 8%, + 2%, = 13,
X, + X, + 59X, =—7,
2%, + 3X, — 3%, = 14,
2X + X, + X = 2,
X, +3X, + X, = 5,

16X + 9%, +13x; = 2.

BapiaHT 23

2X, +5X, —3X, =4,

1. <4X —3X, +2X, =9,

2.4

5X, +6X, —2X, =18.

(3%, + X, +2X, +4x, = 1,
2%, +3X, +4X; +5X, = -2,
oOX, +2X, + X;+4X, = 4,
(4% +6X, +3X; +7X, = 1.

(2% + X, + 2%, —2X, — 3%, =8,
X, —2X, + 3%, — X, +2X;, =2,

13X, — X, +9%X;—3X, — X; =6.
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BapiaHT 24

3X, — X+ X;=12,
1.¢ X +2X, +4X, = 6,
5X + X, +2X;= 3.

2%, +3X, +11X, +5%, = 2,
X, + X, + 5% +2X,= 1,
3%, +3X, + 9X; +5Xx, =2,

12X + X, +  3X; +2X, =-3.

X, —2X, + X3 —4X, + X = 2
3.a) 93X, —2X, — 5X; —6X, — X = 3,
2X, — 14X, + 4x, — 6X, = —2.

BapiaHT 25

2X, =X, + 2%, = 3,
1.4 X +X,+2X% =4,
4%, + X, +4X%; =-3.

[ 2% —3X, +5%X, + X, =-7,
X + X, +4x,-2X,= 1,
OX, +2X, —3X; +6X, = 5,
|—2X +5X, + X;—7X,= 5.
[ X+ X, + X —2X, + 3% =1,
2X, +2X, + 4%, — X, + 3X, =2,
3X, + 3X, + 95X, — 2X, + 3%, = 1,
(12X, + 2X, + 8%, — 3%, +9X; = 2.
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BapiaHT 26

2X — X, +2X%; =2,
1. <3X, +2X, + X; =15,
X, +3X, +3X%; =10.

[ X, +4x, —7X, + 6%, = 0,
X, — 3X, -6Xx,= 9,
2% + X, — 9%, + X, = 8,

2X, — X3 +2X, =-5.

[ =%, +3X, + 3%, + 2X, + 5%, = 2,
—3X, + 9X, +2X, + 3X, +4X, = 2,
=3X, + X, — 95X, — X, =2,
|—5X, +7X, + X, +16X, + X; = 10.

BapiaHT 27

(5%, +8X, + X, = 2,
1. 43% —2X, +6Xx, =—7,
12X+ X, — Xy =-D.

(2%, +2X, — X, + X, = 4,
4%, + 3X, — X3 +2X, = 6,
< 8%, + 95X, — 3%, + 4%, =12,
| 3%, + 3X, — 2X; + 2%, = 6.

(9%, — 3x, + 5%, + 6x, = 4,
3.46X% —2X, + 3X; + 4x, = 5,
3%, — X, +3X; +14x, = 8.
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BapiaHT 28

2% —3X, + Xy =—1,
1.3 X +4X, +2%, =1,
X, —4X, =-D.

(2%, + 3%, + 11X, + 5%, = 2,
X, + X, + OX; +2X,= 1,
2% + X, + 3%, + 2%, = -3,
L X+ X, + 3%, + 4%, =-3.

(3%, — 5%, + 2%, + 4X, =2,
3.47X —4X, + X, + 3%, =5,.
|OX, + 7X, — 4%, — 6%, = 3.

BapiaHT 29

X, + X, —2X; = 6,
1. < 2X +3X, — 7X; =16,
oX, +2X, + X, =16.

(4%, +4X, + 5%, +5%x, = 0,
2%, + 3%, — X, = 10,
X, + X, —5X, =-10,
3X, + 2%, = 1

(2%, + X, — X, —3X, =2,
4x, + X — X, =3,

2X, — 3%, + X, =1,
(12X, + 3X, — 4X%;, — 2%, = 3.
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BapiaHT 30

X + 2X,+3X; =15,
1. < 59X — 3X, +2X; =15,
10x, —11x, + 5%, = 36.

[ X, + 2X, + 3%, + 4x,= 0,
X +14x, + 20x;, + 27X, = 0,
5X, +10x, + 16X, + 19%, = -2,
13X, + 9X, + 6X; + 13X, = 5.

2. 3

[ 7%, — 5%, —2X, — 4%, = 8§,
=3X, + 2X, + X; + 2X, = -3,
3.9 2% — X — X — 2X,= 1
—X, + X, +24x, = 1,

- X, + X+ 2X, =

KoHTpoOsnbHi NUTaHHA
1. Axkum ymHom nepeBiputn CJIAP Ha cymicHicTb y cepeposuwi GNU
Octave?
2. B yomy nonsarae meton poss'ssaHHs CJIAP 3a gonomoroto o6epHeHOoi
maTtpuui y cepegosuli GNU Octave?
3. B yomy nonsirae metop po3s’azaHHAa CJIAP 3a bopmynamm Kpamepa y
cepeposuLi GNU Octave?
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