AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.
BekTopHas anreodpa
Jlekiimga 1.3

Anborarus

Cucrembl nHeiiHbIX anrebpandeckux ypasrenuii (CJIAY): koopinaat-
Hasg W MaTpudHas pOPMbI 3aIUCU, OCHOBHBIE MoHATHA. Kpurepuit Kpone-
kepa — Kanemmu copmectnoctu CJIAY. Pemenne CJIAY marpuaabiM Me-
ToJIoM, 110 popmysiam Kpamepa n merosiom [aycca.

1 CucreMmbl JUHEHBIX aJiIreOpandecKmx
ypaBHEHUMN

Onpedeserue
Cucremoit n3 m JUHENHBIX aJiIredpanmvecKnx ypaBHEHUI C n
HeusBecTHbIMHE (cokparientno CJIAY) nasbiBaercs cucrema Buja

a1121 + a19Ts + . .. + a1y, = by,
a1y + aTs + ...+ aspx, = bo, <1>

1 T1 + Q22 + ..t ATy = by,
re ancia a;; (i = 1,2,...,m, j = 1,2,...,n) - 9310 K03dPUINEHTHI
cucrembl, ducia by,...,b, - cBOOOJHBIE YJIEHBI, T1,..., T, - HEN3-

BeCTHBbIE€, KOTOpPbIC Ha/J0 OLIPEJC/INTD.

Bammen CJIAY B Buje (1) HazbBaeTCsi KOOPAMHATHOMR. DTy CHCTEMY
MOZKHO 3alliicaTh B MATPUIHOM (hopme

A-X =B, (2)
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

rie
a; aip ... QAip
| a1 a2 ... a2
A= — MaTPHIA CUCTEMBI,
Am1 Am2 - Amp
(1)
T2
X = — CTOJIOEI, HEM3BECTHBIX,
\z./
(n)
ba
B = — CTOJI0EIl CBODOIHLIX YJICHOB.
\b
Onpedenenue
Pacmmupennoii marpurieit cucremsl (1) HasbiBaeTcst Mmarpuiia A Bu-
J1a
a1 a2 ... QA1n bl
A’ _ as1 A9 ... A9y, bg
A1 Am2 - Amnl Om
N ~~ N~
A B

B sToit MaTpuIle BepTuKaJIbHas YepTa UCIOIb3YeTCsI NCKIIOINTETHHO
JIJIsT BU3YaJIbHOTO BbIJIeJIEHNs TTOC/Ie/IHEr0 CTOJI0Ia, KAKOro-1nbo (pyHK-
MOHAJIBHOTO 3HAYEHUs OHA HE UMeeT.

Onpedenenue

Cucrema (1) Ha3bIBAETCS OMHOPOIHOIM, eciit by = by = ... = b, = 0,
B IPOTUBHOM CJIy4ae OHA Ha3LIBACTCs HEOJHOPOIHOIA.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Pemmenuem CJIAY naszbiBaeTcss Takoil HaOOP 3HAYEHUII HEN3BECT-
[¢) o o I
HBIX xg ), x; ), - x%), KOTOPBIil IIpU TIOJCTAHOBKE B KarKJ0€ ypaBHEHHUE

cucrembl (1) obparaer ero B BEpHOE TOXKIECTBO.

Onpedenenue
Cucrema (1) Ha3biBaeTCs COBMECTHOM, €CJT OHA MMEET XOTs Obl 0/1-
HO peIlileHne 1 HECOBMECTHOM, eC/I PEIeHnii He nMeer.

Onpedenenue

CoBMecTHasI crcTeMa Ha3bIBaeTCsl OIPeIeJIEeHHOM, eC/ii OHa MMeeT
eIMHCTBEHHOE peIlleHre, I HeOoMpeaeJIeHHOM, ec/ii OHa HMeeT OoJiee
OJIHOTO pellleHnsi. B mocienneM ciydae KaxKaoe KOHKPETHOE pelleHme
HA3LIBAETCS YACTHBIM PEIIeHIEeM CHCTEMEBI.

Onpedenenue
COBOKYIIHOCTD BCEX YACTHBIX PeIleHnil Ha3bIBaeTCs OOIMUM pelire-
HUEM CHUCTEMBL.

Onpedenerue

[IycTb paHr MaTpuIlbl COBMECTHOI cucTeMbl paBeH r. HemsBecTHbIe
X1, X2, ..., T, HA3BIBAIOTCA OA3MCHBIMU, €CJIM KOIMPPUIUEHTHI IPU HUX
00pa3yloT OA3MCHBII MIUHODP MaTPUIIbl cucTeMbl. OcTaJlbHbIE 1L — I HEM3-
BECTHDBIE HA3BIBAIOTCS CBOOOTHBIMMU.

2 Kpurepuii comectanoctu CJIAY

Teopema Kponexepa-Kanearu (o cosmecmmocmu CJIAY)
st coBmectHOCTH cucTeMbl (1) HEOOXOMMMO U JOCTATOYHO, ITOOBI

paHr ee MaTpuilbl A ObLI paBeH paHI'y ee pacIIpPeHHO MaTpuibl A.

(© Menbmosa I1.B., 2018 3



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

st coBmectHbix CJIAY BepHBI clieyIoIne ymeepHcIenus:

1. Ecimm panr MaTpuiibl COBMECTHON CHCTEMBI PABEH UNCIY HEU3BECT-
HBIX, TO CUCTEMa MMeeT €INHCTBEHHOE PellleHue.

2. Ecam panr MaTpuibl COBMECTHON CHCTEMbBI MEHbINE YMC/Ia HEem3-
BECTHBIX, TO CHCTEMa NMeeT OECUNCICHHOEe MHOYKECTBO PEeIeHMIl.

3 Marpununsni meron pemenust CJIAY

Paccemorpum cucremy u3 n JIMHEHHBIX YPABHEHUI ¢ 7 HEU3BECTHBIMU
B MaTpUIHONI hopMe:

AX = B. (3)

3n1ech marpuna A KBajgpaTHas.

Teopema (o cyuecmeosaruy pewerus)
Cucrema (3) uMmeer perieHne 1 IPUTOM €JUHCTBEHHOE, €C/IH OIpe/Ie-
JIITeIb MaTpuibl cucreMbl det A # 0.

Onpedeserue
Eciu det A # 0, To cucrema (3) Ha3bIBAETCSI HEBBIPOXK IEHHOIA.

[Tycts det A # 0. YMHOXKEUB 00€ YacTn ypaBHeHus (3) ciieBa Ha MaT-
puy A~ mosmydmm:
X=A"1B. (4)

Orbickanue perienust cucreMbl (3) mo dhopmyiie (4) HasbiBaeTCst MAT-
PUYHBIM METOJAO0M pellleHus] CUCTEMBbI.

4 Meron Kpamepa

Pacemorpum pasencTso (4):

X=A'1.B= !

det A
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

A11by + Aoybs + ... + A,1by,
_ 1 . A19by + Axobs + ... + A, 0b,
det A

Alnbl + A2nb2 + .t Annbn
[To Teopeme pazjioxKeHUs onpeaeauTed k-biif 3JIeMEHT IT10J1yYNBIIIE-
IoCsl BEKTOPA €CTh Pa3JIOXKEeHIe OIIPeIe/INTe/Isl, II0JIyIeHHOI'O 13 OIIpeje-
auTesst MaTpunbl A 3amenoit k-oro cTosioI@a cTosI01oM CBOOOIHBIX UjIe-
HoB B. Torpa nosayaum (opMysibl JJisi BEIYUCIEHUsT PEIIeHNs CHCTEeMbI

(3):

Ay Ag A, (5)
1= ——,T2 = —/—,...;,Lp = ——,
]. A? 2 A? ) A
riae
bl a2 ... Qip ail bl AT

bo as ... a as; by ... a
A _ det A, Al _ 2 22 2n ,AQ _ 21 2 2n
b, ano ... Qun an1 by ... G

Dopmyiibl (5) HasbiBatorcsa popmynamu Kpamepa, a mMeTos periie-
HIST HEeBBIPOKJICHHBIX cucTeM 110 dopmyriam (5) — merogom Kpamepa.

5 Metoxa I'aycca

Meton I'aycca npegnasnaden gs pernerus J1o0bx CJIAY u ycioBHO
JIEJINTCS Ha JIBa dTalla;

1. ITpsamoit xo.

Wcxomnas cucreMa ypaBHeHUI IPUBOJNTCA K PABHOCUILHOI cucTeMe
CTYIIEHYATOI'O BU/JIA.

2. ObparHbIil X0/,

[TocneoBaTe/ibHO, HAUMHAST C IIOCJEHEr0 YpaBHEHUS CTYIIEHJIATOM
CHCTEMBI, HAXO/IATCSI BCe HEU3BECTHLIE.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

IIpumep. Pemuth cucreMy ypaBHEHUI
r1 — 229 + x3 = 10,
2x1 — 19 + vz = —4.
BrimmiceiBaem matpunnsl A n B:

1 -2 1 10
A= s) o= ()

1 HAYMHAEM pellleHIe:
IIpamoti xod

1. C momoIpbio 3j1eMeHTapHbIX I1peobpa30BaHmil IIPUBOIUM pPaCIII-
PEHHYIO MaTPUILy CUCTEMbBI K CTYIEeHIATOMY BILY:
g_<1 -2 1 10)(3(1 -2 1 10)(@(1 —2 1‘10)
2 —1 5|—4 0 3 3|—-24 0 1 1]-8)/)°
Criestaibl CJiejyIolye mpeodpa3oBaHus:
(1) mepByto cTPOKY yMHOXKIIN Ha (-2) U 100aBUIH KO BTOPOI,
(2) BTOPYIO CTPOKY pas3/e/iin Ha 3.

2. Haxojum panrn marpuisl cucreMbl A 1 pacHInpeHHOIl MaTpHUILbI
cucTeMbl A O 9KBUBAJEHTHBIM WM CTYIEHYATBIM MATPUIAM, MPIIEM
cTyleHdYaTas MaTpuua jis A nosydaercs myTeM ylaJeHHs U3 CTYeH-
qaToil MaTpHIE 1A A mocieHero crombna.

[Tosyuaem, aro r(A) = r(A) = 2. CuegoBareibHo, IO TeopeMme
Kponekepa-Kamemmun (cM. pasfen 2 JIeKIUN) CUCTeMa COBMECTHA.

[TocKoJIbKY KOJIMYECTBO HEU3BECTHBIX N = 3 OOJIbIIIE PaHTa MATPUILBI
r(A), To cucTema mMeeT GECKOHETHO MHOTO PEIIeHNUiT (CM. yTBEp K/ IeHne
2 U3 pasjena 2 JEKINH).

3. ®opmupyeM 6a3UCHBIT MUHOD CTYTEHIATON MATPHIIBI, 9K BIBAJICHT-
noit marpuie A. [Tockosbky B mamewm ciaydae 7(A) = 2, To on nmeer
BTOPOIT TTOPsiZIoK. BO3bMeM 9JIEMEHTBI [IEPBOTO U BTOPOTO CTOJIOIOB:

1 -2
0 L |=1#0
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Elcin ObI 9TOT Olpeie/inTe /b OKa3aJics paBeH HYJII0, TO HaM ObLIO Obl
HEOOXO/IMMO BBIOPATDH JIPYTHE CTOJIOIBI.

4. Oupejessiem 6a3ucHble HenspecTHbIE. [[0CKOIBKY MbI BKJIIOUMIN B
OIIpeJIe/INTE b IEPBBII U BTOPOil CTOJIOIBI, TO OA3MCHBIMI HEM3BECTHBIMUI
OyayT x1 1 xo. OcraBinasicst Hem3BecTHast X3 OyJIeT CBOOOHOIA.

5. BeinuceiBaem cucremy ypaBHEHUI, COOTBETCTBYIONIYIO ITOJIY YCHHOIT
B IIYHKTe 1 cTylneH4yaToll MaTpulle:
1 — 2$2 + x5 = 10,

Ty + T3 = —8.

6. [Tomoxkum, 9TO CBOOOIHAS HEM3BECTHAA T3 = C, TJI€ C - TPOU3BOJIb-

Has MocTosinHagdg. Tormaa
r1 — 229 = 10 — ¢,
Ty = —8 —c.

Bejienne mpom3BOIBLHON TOCTOSHHOIN ¢ 0OYCJIOBJIEHO TEM, UTO U3
JIBYX YpaBHEHUIT MbI MOXKEM OJIHO3HAYHO HANTH JINIIDH JIBe HEN3BECTHBIE,
B KadecTBe KOTOPBIX OepyTcs OasnucHble HEM3BECTHbIE X1 U XTo. CBODOOI-
Hasl HEM3BECTHAsl T3 MOXKET MPUHUMATH JIIOOble 3HAYEeHUsI, OJJHO3HATHO
ee HallT! HeJb3dl.

Obpammwvii xod

7. HOCHQ,ZLOB&TGJH:HO, Ha4dWHad C IIOCJICAHEI'O YpaBHCHHA CHCTEMbI
HailJileM BbIpazKeHunsd 0a3MCHBIX HEU3BECTHDLIX qepes cBOOOIHBIE:
T9 = —8 — ¢,
T = 10—C+2$2:—6—3C.

8. BoimmceiBaeM pernenne:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5131:—6—307
T9 = —8 — ¢,
I3 = C.

J/laHHOe pellleHne sIBJIsIeTCsl OOIIMM PeIIeHNeM CHUCTEMBbI, T.e. COJEep-
JKUT B cebe Bce YacTHBIC PelleHUsl, KOTOPbIe IOJIyYaloTCs IIyTeM IIpU-
JlaHNs TPOU3BOJIBHON MTOCTOSHHON ¢ KOHKPETHBIX 3HadeHnit. Hampumep,
110J102kuB ¢ = 0, 1I0JIy4YUM KOHKPeTHOe YacTHOe PellleHne

T = —6,
T9 = —8,
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