AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.

BekTopHas anreodpa
Tekcr 1.3

Anborarus

O/1HOPO/IHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUN: KPUTEPUil CYIECTBOBA~
HUs HEHYJIEBOTO peleHus, (pyHIaMeHTabHasg CUCTeMa PEINIeHuil, CTPYK-
Typa obmiero perenns. HeogHOpoiHbIE CHCTEMBI JUHEHHBIX YpPaBHEHMUIL:
CTPYKTypa OOIIEero perieHus.

1 Ognopoambie cuCTEMbBI JIMHEMHBIX
aJredpamdecKux ypaBHeHNId

OjiHOpoO/IHAs cUCTeMa, JJMHEMHBIX aJredpanvecKnX ypaBHEHUI nMeeT
CJICJIYIONINIT BUJI:
ar1 + aprs + ...+ apx, =0,
2171 + A2 + . .. + agpx, = 0,

I
AX = 0.
OHopojHasd cucTeMa BCerja COBMECTHA U BCErya HMeeT HYJIeBOEe
(TpuBHAJIbHOE) perieHne ry = To = ... = &, = 0.

Teopema (kpumeputi Cyuecmeosanus HEHYAEE6020 PEUEHUA 0OHOPOOHOT
cucmemol)

st Toro 9TOOBI OJHOPOJHALA CHCTEMa MMeJia HEHYJIEBOEe peIleHHe,
HEOOXO/IMMO H JIOCTATOYHO, YTOOBI PAHI' €6 MaTPUIlLI ObLI MEHbIIIEe JHCIa
HEN3BECTHDIX.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

B ciydae, Korja MaTpuiia OJHOPOJHOIN cucTeMbl A KBaJpaTHas, 13
TEOPEMBI CJIEJTyeT:

1) ecoim det A # 0, 10 cucTeMa MMeeT €JMHCTBEHHOE HYJIEBOE Derlie-
HIIE;

2) eciim det A = 0, To cucrema nMeeT HECKOHETHO MHOTO DEIeHHi.

IIpumep. PemmTh cucremy ypaBHEHMIT
T+ 31‘2 + 4$3 = 0,
2.%’1 + X9 + 5%3 = 0,
41'1 + 71‘2 + 13%’3 = 0.

Pewenue
1. IlpuBenem MaTpuIly CUCTEMBI K CTYIIEHYATOMY BHJLY:
1 3 4 1 3 4 1 3 4
A=121 5| ~10 =5 3] ~1]0 =5 =3
4 7 13 0 -5 =3 0O 0 O

Y 0JIHOPOJIHOM CUCTEMBI HEeT HeOOXOUMOCTH PACCMaTPUBATL PACHINPEH-
Hy1o MaTpuily A, T.K. ji1a J11000il 0JHOPOJIHON CHCTEMbI BCErJia BbIIIOJI-
asiercst paBencTBo 1(A) = r(A), u nyneBoit cTosber cBOOOIHBIX UJICHOB
O ocTaeTcst HYJIEBBIM IIPU JIIOOBIX 9JIEMEHTaPHBIX IIPe00pa30BaHUIX.

2. 1(A) =2, n = 3. [Tockosbky r(A) < n, cucrema umeer HECKOHEU-
HOE MHOYKECTBO PEeIeHUIA.

3. Bommmmem cucremy ypaBHEHHI, COOTBETCTBYIOIIYIO ITOJIYIE€HHOMN
CTYIIeHYATON MaTpuile:

1 + 3x9 + 4x3 =0,
{—5%’2—3$3:O.

T.x. r(A) = 2, To cucrema nmeer 2 Oa3UCHbIC HEM3BECTHBIE U 1 CBO-
00/IHYIO HeM3BeCTHYI0. B kKadecTBe Oa3MCHBIX HEM3BECTHBIX BO3BMEM X1
U Z9, T.K. MIHOP, COCTABJIEHHBI 13 KOI(MMUIMEHTOB IPU STUX HEN3BECT-
HBIX, OTJINYEH OT HYJIsI:

1 3

o sl =540,
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Torna x3 Oyumer cBobomuoii. OOO3HAUNM X3 = ¢ U IIepeHeceM ee B
IIPABYIO0 YaCTh CHCTEMBI:
T+ 3%2 = —40,
— 5562 = 3c.
4. Orcrojia HalijieM o0Iiee peleHue:
1 = —2, 26,
r9 = —0, bc,
T3 = C.

Teopema (ceoticmso peweruti 00HopodHot cucmemol)

Ecmm BexkTop-crononsr Xq, X, ..., Xg - pelrennst oJHOPOIHON cucTe-
MBI, TO JiI0Dasi UX JIMHElHasi KOMOWHAIINSA TaKyKe SABJISIETCsS pelleHneM
3TOI CUCTEMHDI.

Onpedeaenue

DyHJaMEHTAJIBHOM cHCTeMOll penieHuil O HOPOIHON CHCTEMbI
Has3bIBaeTCA JI000i Habop k = n — r JUHEHTHO He3aBUCUMBIX pEICHUIT
9TOIl CHCTEMBI, TJie N - KOJUIECTBO HEM3BECTHBIX B CUCTEME, & T - PaHT
ee Mmarpuibl A

Teopema (o cmpyxmype obuezo pewenus 00HOPoOOHOT cucmemot)

Ecmu FY, Fy, ..., F}, - npousBosibHast pyHIaMEHTAJIbHAT CUCTEMA Pe-
IIeHNIT OJTHOPOTHON CUCTEMBI, TO JioOoe ee pernienne X MOYKHO IMpeJIcTa-
BUTbH B BUJIE

X =c1F1 4+ coFs+ ... + ¢ . Fy,
rjie ci, Co, ..., Cj - HEKOTOPDIE MOCTOSTHHBIE.

Ipumep. Haiitn dyHIaMEHTAJIBHYIO CUCTEMY PEIIeHUl OJHOPOIHOM
JIMHEMHON CUCTEMBI
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

201 — x9 + 3x3 + 4wy — 25 = 0,
x1+5x2—x3—x4—x5:0,
r1 — 6x9 + 423 + by = 0.

Pewenue
1. IIpuBoMM MaTpUILy CHCTEMBI K CTYHEeHIATOMY BU/LY:
2 -1 3 4 -1 1 5 -1 -1 -1
A=|1 5 -1 —1 —1 ~ 2 -1 3 4 -1~
1 -6 4 —6 4 5 0
1 5 -1 —1 —1 1 —1 -1 -1
~ 10 —11 5 0 —11 6 1
0 —11 5 0 0 0

2.7(A) =2, n=05. HOCKOJIbe r(A) < n, cucrema nmeer GeCKOHEU-
HOE MHOZKECTBO DEITeHNil.

3. Bommmimem cucremy ypaBHeHHI, COOTBETCTBYIONIYIO MOy ICHHOI
CTYIIeHYATOIl MaTpuile:

[I31+5$2—CL‘3—ZC4—$5:O,
{ — 11$2—|—5ZE3+6I4—|—1’5 = 0.

Tx. r(A) = 2, To cucrema nmeer 2 6a3UCHBIC HEM3BECTHBIE U 3 CBO-
bojHbIe Hem3BecTHBIE. B KadecTBe 6a3MCHBIX HEM3BECTHBIX BO3BMEM Ty 1
T9, T.K. MIHOD, COCTABICHHBII 13 KOIGbDQUINEHTOB IPU ITUX HEH3BECT-
HBIX, OTJINYEH OT Hy/Is. Torna X3, T4, T5 OyAyT CBOOOIHBIMU HEN3BECT-
apiMn. O003HAYNM X3 = €1, Ty = C2, L5 = C3 U TIEPEHECEM X B IIPABYIO
TACTH CHCTEMBI:

$1+5$2:Cl+02+03,
{ — 11xg = —5¢1 — 6¢9 — c3.

4. Orciozia Haiigem obiee pereHue:
r.fl = (—1401 — 1962 + 603)/11,

To = (501 + 602 + 03)/11,

{ T3 = Cq,
T4 = C9,
(L5 = C3.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

DyHaMeHTaIbHAST CHCTeMa pelenuii cocront u3 n — r(A) = 3 pe-
menuit. Paccmorpum Tpu Habopa 3HadeHuit ¢cBOGOIHBIX HEN3BECTHDIX:
1)61:1,02203:0.

Torma x1 = —14/11, k9 = 5/11, u pererne MOYKHO 3aINCATD B BH/JIE
cTOJI0I1A
—14/11
5/11
F = 1
0
0
2)6120762:1,0320.
[Tpu stom 1 = —19/11, 29 = 6/11, u ciemyroiree pereHne CHCTEMbI
MMEeT BUJ
~19/11
6/11
Fy = 0
1
0

3)01202:0,03:1.
Orciofa x1 = 6/11, 29 = 1/11, u nocienauit crosberr -
6/11
1/11
F; = 0
0
1
[TocTtpoena dyngamenTa buas cucreMa permrennit Fi, Fh, Fj3. Ilo-
CKOJIbKY CTOJIOI[bI CBOOOJIHBIX HEN3BECTHBIX

1 0 0
of, 1], (o
0 0 1

JIMHEITHO He3aBUCUMBI, 9TO TapaHTUPYyeT JIMHENHYI0 He3aBUCUMOCTDL pe-
[IEeHN A Fl, FQ, Fg.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

JIroboe pemienne TaHHON CUCTEMblI UMEET BHJI:
X = 01F1 + CQFQ + 63F3,
IJie C1, Co, C3 — IPOM3BOJIbLHDBIE IIOCTOSTHHBIE. DTa (hOpMYyJIa 3a/1aeT odIee
peleHne CUCTeMBbI.

2 HeomHnopoaabie cucTeMbl JIMHEHHBIX
aJaredpamdecKnx ypaBHEeHUIIA

Teopema (o0 cmpyxkmype obuieeo peweHus HeoonopodHot cucmemot)

[IycTb BekTOp-CTOJIOCI X "~ YacTHOE pelleHne HeOJIHOPOIHOM CucTe-
Mbl AX = B u usBectHa QyHIaMeHTa/bHas CHUCTeMa perreHnit Fi,
Fy, ..., F}. coorBercrBytomeit ogaHoponnoit cucrembr AX = O. Torma
o0IIee pelieHre HEeOJHOPOIHON CUCTEeMbI MOXKHO IIPEJICTABUTL B BHJIE
X = X"+ a1+ coFy+ ...+ e Fy, tie ¢; (i = 1,2,...,n) - npous-
BOJILHBIE TTOCTOSIHHBIE.

Ipumep. Haiitu obimee perrenne HEOIHOPOIHON JTMHEHON CUCTEMBI
1+ To+ 23+ T4+ T5 = 2,
211 — T + 3x3 — 4y + S5 = 3,
3x1 + 4xg — 3ry + 625 =5
C IIOMOIIBI0 (PYHIAMEHTAJIBLHOI CUCTEMBbI PeIlleHIi COOTBETCTBYIOIIEH 0J1-
HOPO/IHOI CUCTEMDI.
Pewenue
[Tocko/IbKY crcTeMa HeoIHOPO/IHAsI, TO Oy/IeM TMPUBOJUTEL K CTYIICH-
JaTOMy BUJY PACHIUPEHHYIO MATPUILY CUCTEMBI:

B 1 1 1 1 1|2 111 1 1|2
A=12 -1 3 -4 53] ~|[3 04 =3 6/5]~
3 0 4 =3 65 304 =3 65
111 1 1/2 1 1 1 1 1] 2
~1304 -36|/5]~10-31 -6 3]—-1
000 O 0]0 0O 0 0 0 00
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

~

[Mosnyunnu, uro r(A) = r(A) = 2, re. cucrema coBmectHa. T.K.
qnca0 Hem3BecTHBIX 1 = b u r(A) < n, To cncremMa nMeer HECKOHETHOE

MHOKECTBO PEHICHUI.
CocTaBuM TI0 CTYyHEHIATON MATPUIE COOTBETCTBYIONLYIO OJIHOPOHYIO

CHCTEMY:
{x1+x2+x3+x4+x5 :0,

—3x9 + 13— 624+ 325 =0
u HaiijileM ee oOIiee peleHue:

(1] = (—461 + 3¢y — 603)/3,
To = (Cl — 662 + 303)/3,

§ T3 = (1,
Ty = Cg,
(L5 = C3.
DyHIaMeHTaJIbHAS CUCTEMa PEIICHU MOXKET ObITH TaKoii:
—4 1 —2
1 —2 1
F = 3 |, kb= 0|, F5= 0
0 1 0
0 0 1

Tenepnb HaiijeM Kakoe-HHOY/b YacTHOE pelleHne HEOHOPOJIHOM cu-
creMmbl. [Ij1s1 9TOro cocraBUM IO CTYIIEHYATON MATPHIE COOTBETCTBYIO-
VIO HCOAHOPOJHYIO CUCTEMY:

T+ Ty + X3 + T4+ T5 = 2,
{ — 319 + 23 — 624 + 325 = —1

[Monoxkum x3 = x4 = x5 = 0, Torga 1 = 5/3, x9 = 1/3. Cnenosa-
TeJIbHO,

5) / 3
1/3
anCT. = 0 )
0
0
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

1 o0Iee perieHne CuCTeMbl UMeeT BHJL:
X = ClFl + CQFQ + CgFg + X‘I&CT. =

4 1 9\ /5/3
1 —2 1 1/3
= 3 |+4c 0 [+4cs 0 |+ 0 )
0 1 0 0
0 0 1 0

rage ci, ¢y, C3 — IIPOU3BOJILHBIE IIOCTOAHHDBIC.
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