Tema 1. Cuctemn niHiftHUX PiBHAHD.

1.1.0cHOBHi NOHATTH

3araJbHUit BUTVIST CUCTEMH JIHIHHNX PiBHSHb!
a1 X1toueXet. . FamXa =5

Qi1 X1+omeXot. .. FQonXn— B2

@ m1X1HmeXat-. .. +amnxn:/6m
3 cucremoro (1) moB’sI3y10Th JIBI MATPHIL: OCHOBHY MATPHINO (MATPHINO
koedinieHTiB)

11 G2 ... Oy Qi g ... Qi | B

Qo1 Qoo ... Q9 Qo1 Qoo ... Q9 2
A= 1) (A|B) — n /6

Gp1 QGp2 ... Qpp Gn1 Cp2 ... Opy /Bn

Oznavenns 1.

BriopsiikoBaHa MHOXKWHA N YUCENT A1, Ag, ..., A, HA3UBAETHCH PO3B' A3KOM
cucrevn (1), KO MPH TMiJCTAHOBI YHCEN A, ..., A, B cucremy (1) 3amicTh
X1,. - . ,Xn BLATOBIJIHO OJEPKYEMO CIIPaBEJINBI PIBHOCTI.

Ozuavenns 2.

Cucrema JiHITHUX DIBHAHD HA3MBAETHCS Cy MICHOIO, SKITIO BOHA Ma€ pO3B' I30K.

O3nauenns 3.

CywvicHa cucTema JiHITHUX DiBHSIHb HA3WBAECTHCS BUIHAYEHOIO, SKITO
Mae enmani po3B"a30k. CymicHa cucTeMa JIHIHIX PIBHSAHB, 9K Mae 6e3J1id
po3B"I3KiB, HA3MBAEThCI HEBU3HAYEHOIO.

Ozuavenns 4.

JIBi cucTeMy HA3WBAIOTHCH €KBiBAJIEHTHUMM, SIKITO MHOXKWHH 1X PO3B’ 3~
KiB CIiBIaIai0Th.

IIpuknang.
1IE1+1IE2+1IE3:0 1$1+1IE2+1IE3:0
1$1+2IE2+3IE3:0{ — To + 223 =10 {
4$1+5IE2+6$3=0 IEQ+2IE3=0

w1+x2+w3=0{

OcranHg cucTeMa eKBIBaJEHTHA CUCTEM] 3 JTBOX PIBHSHb
To + 2IE3 =0

Bupasznmo x; Ta X9 Uepe3 X3

{x1+x2=—x3{ {xlzxg, {

To = —2IE3 To —2IE3



Aximo X3 HaJaMO JIOBLILHOTO 3HAUEHHd €, TOOTO TOJOXKHUMO X3—C, TO
OJIEPIKUMO: X1 —C, Xo—-2C. Bci MOXKIMBI pO3B’SI3KM JAHOI CHCTEMH MU OJIep-
KUMO, HaJJAI0UM ApaMeTpPy C BCIX MOXKJIMBUX 3HAYEHD.

CriBBiIHOIIEHHA X1 =C, X9—-2C, X3=C 33Jal0Th 3arajbHuii PO3B’A30K
cucreMu. 3araJbHUN PO3B’I30K HAAAJI 6YIeMO TIO/IaBaTH ¥ BEKTOPHi# (popwmi:
(¢, -2¢, c).

Ao HamaMo JEedKOTO KOHKPETHOTO 3HAYEHHss. HANPUKJIAJ], ¢—2,73,
OJIEPXKMMO YACTKOBMi1 PO3B'"s130K jaHol cucremu: (2,73, -5,46, 2,73). #

1.2.Metoa TI'aycca po3B’a3yBaHHs 3arajbHOI CHCTEMH JiHIHUX
PiBHSAHB.

Buznaunmo eneMeHTapHi mepeTBOpeHHH 1-10, 2-T0 Ta 3-TO poay cu-
CTeMU JiHIWHWX PIBHAHb TAKUM YNHOM:

JIOMHOXKWTH JiesTKe PiBHAHHS Ha YHMCJIO, BiaMinHe Bif 0.
TIOMIHATH B3 PIBHAHHS MICIISIMH.
JIONATH JIO OJTHOTO PiBHSIHHS 1HIITE, TOMHOXKEHE Ha, JIesiKe YHCJIO.

Teopema 1. EnemenrapHi neperBopeHHs: nepeBoasaTh cucremy (1) B cu-
CTeMY, €eKBIBAJIEHTHY JaHii.

JloBeneHns.

OueBuIHO, IO TEPETBOPEHHS 1-TO Ta 2-TO POy HE 3MIHIOITh MHOXKWHU
PO3B’I3KiB CHCTEM.

JloBenieMm, 10 IEPETBOPEHHS 3-TO POy He 3MIHIOIOTh MHOXKWHY PO3B’SI3KiB
cucrevn. Hexaii cucrema (2) onepxkana 3 cucremu (1) Tak: 10 j-ro piBHAHHS
JIONAJIH i-Te, TOMHOXKeHe Ha 9nciao f. Bel piBHAHHS, KPIM j-TO He 3MIHATHCA,
J-T€ 3aIuIIeThCA TaK:

(a1 + pean) Ty + (o2 + peie) T2 + ... + (@ + pin)Tn = (85 + i)
[Tokaskemo, mo noBinbHUE PO3B"s30K (Af, ..., A,) cucremu (1) e Takox
po3s"sa3kom cucremnu (2). HdiiicHo, (A1, ..., Ay) 337J0BOJIbHSIE BCIM DiBHSHHSAM
cucrevn (2), kpim j-ro. IlizcraBumo (Aq, ..., \,) B j-Te piBHSIHHS:
(ej1+pai) A+ (jn+ o) Ay = (@i i+ oy dn) F (e AL+ ain )

Ockinbku (Ay, ..., Ap) - po3B"s30k cucremu (1), T0 a1 A +... + @jn Ay = bj

ail)\l + ...+ ain)\n = bz

(a1 + poi ) A1 + oo+ (i + pin) Ay = B, + pB;

OcTaHHs PIBHICTH TMOKA3YE, IO A1, .., A, TAKOXK 33JOBOJbHSIIOTH j-T€ PiB-
HSIHHSI cHCTeMH (2).



[Tokaxkemo, Mo Gyab-gKuil PO3B/A30K CHCTEMH (2) 33JOBOJIBHSIE CHCTEMY
(1). Cucremy (1) omepxumo 3 (2), BiAHSABIIN Bij j-TO PIBHSIHHS i-T€, TTOMHO-
JKEHE Ha, [4, TOOTO 33 JOTOMOTOI0 €JIEMEHTAPHOTO IEPETBOPEHHS 3-T0 BUIY. 38
JOBEJIEHNM, Oy/Ib-sIKHMii PO3B/S30K BUXiHOI cucTeMH (2) € TaKOXK PO3B/I3KOM
pe3yabryiouoi cucremu (1).

Orke, po3s’si3ku cucreM (1) ta (2) cniBnagators. Teopemy noBeneHo #

Teopema 2. Bynp-sika cucrema (1) 3a JOMOMOTOI0 €l€MEHTAPHUX TEpe-
TBOPEHD 3BOJIUTHCS JIO CXiT4ACTOTO BHUJLY.

B axocTi noBeneHHA TeopeMHW HABEIEMO aJTOpUTM ['aycca 3BeJieHHS CH-
CTEMM JI0 CX1TIaCTOro BUIY TOCJiJOBHUM 3aCTOCYBAHHS €JEMEHTAPHUX TIepe-
TBOPEHb.

1-wit kpok. [lepeBipsiemo, un o = 07 dKimo Tak, TO CTABUMO HA TIEPIIE
Miclte piBHSIHHSI, B SKOMY KoeditieHT npu X; Biaminawmit Big 0. Jani BBaxkae-
MO, 10

a1 # 0.iii  4-ro piBHsiHHS (i = 2,3, ..., m)nepine PiBHIHHS, TTOMHOYKEHE
Ha Takuit KoedilieHT, Mmoo mic/as BigHIMaHHS KOeiIli€HT MPH X; CTAB PIBHUM
0 (m — 1 eneMeHTapHE IEPTBOPEHHSI 2-TO THILY)

o 2-ro piBHAHHSA TO/AEM TEPIE, TOMHOXKEHE Ha —3—?1

OJEePKYEMO: (021 - 3—3 . CVH) T + (a22 - 3—3 . C¥12) To + ... = b2 - %bl.

o 3-ro piBHAHHS JO/AEMO TIEpIle, TOMHOXKeHe Ha —3—‘:’1 imm.

B pesyabrari BigHiMaHHS KoedinieHT TpHu 1y 2-My, 3-My i.T.7. piBHSHHSX
nopiBHIOE (), TOOTO MU OJep:KaJN CUCTEMY, B sKiif | BXOJIUTH JIUIIE B TIEPITE
piBusHHs. KoedinienTn HOBOI cucTemMu 6y1eMo mo3HAYaTH yepes «.

[licsig mepmroro Kpoky MoKe BUSIBUTHCS, IO JIPYTa HEBLIOMa TaKOXK HE
BXOJWTH B yCi PiBHAHHA 3 HOMepoM i>1. Hexaii x - HeBimoMa, 3 HaiitMeHITIM
HOMEDOM, K3, BXOJUTh B JiesiKe PIBHAHHS, KpiM nepimoro. Mu onep:kasnm cu-

cTeMy

! —
O LTl e e + o, Tn 1
! /
Qop Thp+ o viev v, + & 9p Ty, = Dy
/ / — / /
Qe Tl & e + o), T = B, k>1, aj; #0

2-mit xpok. Ilepire piBHAHHS 3aaUITaEMO 663 3MiH.

Braxkaemo, moaes, # 0. SIKImo 1e He Tak, TO 3MIHIOI0YH MiCI[IMK DiBHSIHHS
T4 33, JIOTIOMOTOIO 3aMiHW HEBIIOMUX POOMMO TakK, MO0 KoedilieHT TpHu XyxB
JapyroMmy piBHsHHI OyB BimMmineuM Bin Hyns. lasi BBaxkaeMo, 1o oy, 7# 0.

)
Jlo 3-ro piBHSAHHS JOJAEMO 2-Te, TOMHOMKEHE — 3£
) o’
!
J10 4-TO PIBHAHHS JIOJTAEMO 3-€, TTOMHOXKEHE —Z:“‘ 1T
2k
TaxuM YMHOM BUJIYYAEMO HEBIIOMY Xy 3 3-TO, 4-TO, ...M-TO PiBHAHHL.
y AOMY ) ) p




3-# KpOK - aHAJIOTIgHO.
Yepes ckiHdeHe YNCIO KPOKiB cucrema (1) Habyne BUIIsiy

TR e i S +Clnxn:d1
Cop Tl veeenennnnnnns + Cop Ty = do
CrsTs+ovvnnn.. + Cpp Ty, = dp, (1)
0= dr—l—l
0=dpy
Tyr c11, Cok, -+, Crs BiaMiEHI Big 0 (1 <k < --- < s <m)

Teopemy noBeneHo.#

ITIpo cucremy Buay (?7) KaxKyTh, 0 BOHA Ma€ CXimdacTuii BuI.

3ayBakenHs. EnemMenTapHi epeTBOpeHHs 3DYYHO BUKOHYBATH HE HA,T CH-
CTEMOIO JIIHIHHWX PIBHAHD, & HaJ 11 PO3ITNPEHOI0 MATPHUIIEIO.

i,i 1-T0, MOXKYTh OyTH CynepewIMBHMHE (sIKITO X04a 6 OjHe 3 4Ymces

dyy1,..., dy BigMinee Bin 0). B mpomy Bumanky cucrema (?7), a orxe i
cucrema (1), po3B"si3Ky He Mag.

OueBnana,

Teopema 3. Cucrema (1) € cyMiCHOIO <TiCJIs TPUBEJEHHS J0 CXiT9aCTO-
TO BUJLY BOHA He MicTUTb piBHAHB Buay 0 = d;, ne d; # 0

Axio dpyq = ... = dy, = 0, TO ocTaHHI M — 7 PiBHAHb HE HECYTb iHMOP-
MaIii i MOXKyTh OyTH BiIKWHYTI.

Ozuavennsda 5.

Hesinomi z1, g, -+, Ts, 3 IKUX MOYAHAIOTHCA 1-€, 2-€,. . ., T-Te PIBHIHHSI
CHCTeMH, 3BeJIEHOI /10 cximgacTroro Buay (77), 6yaemMo Ha3MBATH TOJIOBHIMH,
a iHII, IKIT0 TaKi € — BiAbHUMM.

BinbHMM HEBIZOMHM MOXKEMO HAIaBATH JOBLIbHI 3HAUECHHS. SHAYEHHS T'0-
JIOBHUX HEBIIOMUX T, Tk, ***, Ty OTHO3ZHAYHO BU3HAYUAIOTHCS Yepe3 BiJbHI
HeBioMi 3 cucremn (77).

Ozuavenns 6.

Bwpa3s rosoBHUX HEBIIOMWUX X1, Tk, ***, Ts Yepe3 BLIbHI Ha3WBAETHCH
3araJibHUM PoO3B'"sa3kom cucremu. Hamaioum BUILHUM HEBIIOMUM JeAKi
KOHKKDETHI 3HAYEHHS, OJePKYEMO YaCTKOBUII PO3B’A30K CUCTEMHU.

Teopema 4. CywmicHa cucTeMa € BU3HAYEHOIO <> TiCJIs MPUBEIEHHS 11 710
CX1T9acTOTO BUAY T = N.

3BoporHiit xin merony 2Kopaana-T'ayca.

[Tlo6 onmep>kaTh BUpa3 TOJOBHUX HEBIIOMUX X1, Ty, ** -, Ly 9EPE3 BLIbHI,
BITHIMEMO BiJ] TIOTIEPE/IHIX OCTAHHE 7-Te€ PIBHAHHSA, , IOMHOMKEHe Ha, TaKWii




koeditienT, mob micas BigHiMaHHS KoedilieHT npu x,cTaB piBEuM 0. dani,
BijiHIMEMO Bij TmomepenHix mepegocTaHHe (r — 1)-e piBHSHHS, , TOMHOXKEHE
Ha Takwui KoedimieHT, mob micas BigHIMaHHA KoediIli€HT MpH BiANOBIIHOMY
TOJIOBHOMY HeBijoMoMy cTaB piBHEM 0.

Yepes ckiHueHe 9nCI0 KPOKiB cucrema (1) Habye BUTIISLY

/ — A / / /
¢z =d) = Tjy — o — O Tsgl — oo — Cpy Ty
/ — A _ A L A _ A
Cor Tk =dy — Co; Tjy — oo — Co g Tsq1 — oo — Cgp Ty
/ g o
CrsTs = yy —Cp oy Tyl — oo — Crpy Ty
Je Zj,..., Ts+1, ***, Tn - BUIbHI HeBimoMi, ¢jy, Ch, *++, €., BiAMIHHI Bif

0((1 < k< -+ < s < m). PosgumBimm KoxkKHE DiBHSIHHS Ha BiAmoBiiHi
KoediIeHTH, 01ePKUMO:

— 2 b} b} b}
I = d 1= C15Tj; — o —C 1,541 Ts41 — oo —C 1Ty
— 7y b} b} b}
Ty =d"9 — 95, Tj;, — .. —C" 2541 Ts41 — ... —C 2 Ty
L (2)
o m b3 b3
Is = d ry —C r,s+1 Tpnt1 — - = Cprplp

3ayBakenHs. EnemMenTapHi epeTBOpeHHs 3DYYHO BUKOHYBATH HE HA,T CH-
CTEMOIO JIIHIHHWX PIBHAHD, & HaJ 11 PO3ITNPEHOI0 MATPHUIIEIO.

IIpuknang.

Hocainntn cucreMy JIHIWHWUX PIBHSHbD.

T+ 2o+ 313 — 224+ 325 =1

201 + 229 + 43 — 24 + 325 = 2
321+ 320+ bx3 — 224 + 325 =1
221 4+ 229 4+ 83 — 324 + 925 = 2

Poss’a3anng.

113 -2 3|1 113 -2 3 1

2 24 -1 3|2 11 -21 00 -23 =310

33 56 -2 3|1 1171 -31 00 44 —6]|-2 1171 —-2I7
2 28 =3 9|2 1V - 21 002 1 3 0 1V + 11

Bignosink: Cucrema HecyMicHa.
Ilpukman.
3HaiiTy 3araJbHUM 1 Tedkuit 9aCTKOBUiT PO3B’'A30K CUCTEMU

_)

o O O

OO



3z, + 229 + 5253 — 4y = 2
6z, +4x9 + 425 — 324 =3
91E1 +6£E2+3IE3 - 2IE4 =4

Poss’a3anng.

32 95 —41]2 3 2 5 —4 |2
6 4 4 -3 |3 I1-21 — {00 -6 5 -1
96 3 2|4 1171 -31 0 0 =12 10 | -2 117 -21

3araJbHUN PO3B 30K CUCTEMHU: (—%Cl +8C+ L, C, 3C+i, C)
YacrkoBuit po3s’si30k cucremn : ({5, 0, § 0)

1.3 Paur marpuni i ejlemenTapHi mepeTBOPEHHH.

O3nauenns 7.

KinbKicTh HEHYJIbOBHUX PSAJIKIB MATPUIIN TMICJIS 3BEJIEHHS 11 10 CX1T9aCTOTO
BUy Oy/eMo Has3mWBaTH (PSIKOBHM) PAHIOM MaTpPULi

Jlami HaMu Oyne JOBEIEHO JIEMY

Jlema. Ilpu esemenmaprux nepemseopeHHAT padkie abo cmoenyuKie pamne
MAMPUYE HE 3MIHIOEMBCA.

B cmiy nemn Teopema 3 ekBiBaJIeHTHa HACTYIHii TeopeMi.

Teopema (Kponekepa-Kaneni)

Cucrema niHifiHUX PiBHSHBb € CyMICHOIO TOJI ¥ THJIBKHW TOJi, KOJUM PAHT
OCHOBHOI MaTPUIll CUCTEMHU JIOPIBHIOE PAHTY PO3ITHPEHO] MATPHIII.

O6uncnenns paury marpuii MeronoMm 2Kopaana-I'aycca.

[[To6 o6unCaANTH PaHT, 3BOAUMO MATPHUIIO J0 CXiT4acTOro BHAY 38, JOTO-
MOTOI0 eJIEMEHTAPHUX TIEPETBOPEHD. YHCIIO I' HEHYJIbOBUX PSIJIKiB, OJEPKAHUX
B PE3yJIBTATI JIOPIBHIOE PaHTy Marpuiii: 7 = rankA.

1.4. OasopiaHi cucremmu.

O3nauenns 8.

OHOPiAHOIO HA3WBAETHCH CUCTEMA JIIHIWHUX PiBHSHB, BCl BUIHHI UJI€HU
SIKO1 JIOPiBHIOOTH ():

T+ ...+ ALy = 0

................................ (3)

a1 L1 + ... + Oy, =0

Bynb-ska cucrema JIiHIHHUX OTHOPITHUX PIBHSHb Ma€ HYJIbOBUiT O3B -
30k (0, 0, ...0), oTKe BOHA € CYMiCHOIO.



Teopema 6. Cucrema JiHIHHUX OTHOPITHUX PIBHSIHb Ma€ HEHYJIHOBI PO3B’sI3-
KW TOJI 1 TITbKYM TOJI, KOJIM PAHT I MATPUIll KOediIlieHTIB MeHIe YUCia He-
BiIOMHUX n.

JlificHO, B IIbOMY BHUTIQIKY TiCJIs 3BEJEHHS CUCTEMH JI0 CXiT9aCTOTO BHUY,
OJIEP’KMMO T PIBHSHbB 1, OT2Ke T TOJJOBHUX 1 N-T BIIbHUX HeBioMmx. Hamatoun
BITLHUM HEBIJOMWM HEHYJIHOBI 3HAYEHHS, OJEPKWMO HEHYJbOBI PO3B’d3KU
CUCTEMH

BynoBa MHOXKWHU PO3B’A3KIB CUCTEM JIiHIHUX OJHOPLAHUX PIBHAHD_.

Teopema 7. ko Zi,..Z,-po3B’s3ku ogHOpiaHoi cucremu (?77), Ai.., A, -
nestki guciaa, 10 Ay Zy + ... + A\ Zg- Takoxk po3s’sizku cucremu (77).

JloBecTn caMoCTi#HO.

Hacaigok. MuoXWHa PO3B’sI3KiB CHCTEMH JIHITHIX OTHOPITHUX PiBHSIHD
YTBOPIOE JIHIWHWUH T ATPOCTIP.

Teopema 8. Bci po3B’sizku cucTeMu JiHIHTHUX OTHOPITHUX PiBHSHDB € JTi-
HIilHUMEY KOMOIHAIIIMY D-T JIHIHHO HE3aJeKHUX PO3B’S3KIB Jie N - YUCIO
HeBimoMux, r=rankA.

O3nauenns 9.

Bazuc mpocTopy po3B’da3KiB CHCTEMH JiHIRHUX OJHOPIAHWUX PiBHAHBL Ha-
3UBAEThCA PYHIAMEHTAJIBHOI CHUCTEMOIO PO3B’A3KiB.

Bydosa mnootcumru po38’a3kie cucmemu AtHIUHUT HEOOHOPIOHUTL PIBHAHD .

Teopema 9. 3araabuuit po3B’SI30K CUCTEMHU JIIHIHHUX HEOITHOPITHUX PiB-
HSIHb JOPIBHIOE CYMi 9aCTKOBOTO PO3B’SI3KY JaHOI HEOTHOPITHOT 1 3araTbHOTO
PO3B’sI3KY BiJMOBITHOI OIHODITHOI cUCTeMH JiHIHHMX piBHSAHB ( TOGTO OTHO-
PIJTHOT CHCTEMH 3 TIi€I0 K MATPUIEID KoedilieHTiB).

JloBecTn caMoCTi#HO.

Hacaigok 1. Cucrema JiHIHHUX HEOMHODITHUX PIBHAHb € BU3HAYEHOIO
TOJI 1 TITBKY TOJi, KOJIW Bi/IMOBI/THA OTHODITHA CUCTEMA, Ma€E TIJIHKHA HYJIbOBUH
PO3B’I30K

Hacnigok 2. MHOXWHA PO3B’S3KiB CUCTeMHU JiHIITHUX HEOTHOPITHUX PiB-
HIHb YTBOPIOE JIiHITHIH MHOTOBH.

Ilpukman.
3HaiiTy 3araJbHUM PO3B’I30K CUCTEMHU JIHIMHUX PiBHIHD

IE1+IE2+IE3:3
T1+ 229+ 323 =4
421 4 dxo + 623 = 13

i moaT! HOTO y BUIVISII CyMM 3araJibHOTO PO3B’SI3KY BiIMOBITHOT OTHOPITHOT
CUCTEMU T3 YACTKOBOTO PO3B’SI3KY JaHOI HEOJHOPITHOT CHCTEMH JIIHIHHUX PiB-
HSIHb.



Poss’a3anna

1113 1113
1 2 3|4 01 2|1
4 5 6|13 01 2|1
1113 1 0 —-1]2
01 2|1 ( 1 9 ‘1>
00010

3araJpHuil PO3B’A30K:
p

152:1—2153

{x1=2+x3 { (4)

abo (2-+c,1-2¢,c).
Ty + o+ T3 = 0 11
BinmosinHa ogHOpiiHA cucTeMa: @ X1 + 229 + 33 =0 1 2
421 + 529+ 623 =0 4 5

Sy W o
o OO

Po3B’s130k omHOpiAHOL: (C¢,-2¢,C).

YacTKOBHi PO3B’S30K HEOJHOPiTHOI oTpuMaemo 3 (?7), MOKJIaBIIH, Ha-
npukiaan, x3—0, TobTo yacTkoBuM po3B’s3koM € (2,1,0).

Orxke, 3arabHUI pO3B’ 30K CUCTEMH JIIHIHHUX HEQTHOPITHUX PIBHSHbB JI0-
PIBHIOE CyMi 9aCTKOBOTO PO3B’SI3KY JaHOT HEOTHOPIHOI 1 3aTAJILHOTO PO3B’ T3~
Ky BIJIMTOBITHOT OJTHOPIAHOT CUCTEMY JIIHITHUX DIBHSHbD:

(2-+¢,1-2¢c,c)= (c,-2¢c,c)+ (2,1,0).

3ayBakenuns. Meron ['aycca po3Bsa3yBaHHS CUCTEM JIIHIMHWX PIBHSHbD i
JIOCI 3AJIMIITAETHCH OJHUM 3 HAWKPAIIUX METOJIB PO3B’s3yBAHHS CUCTEM JIi-
HIlHWX pIBHSHbL. 3PYYHUil /i HEBEJIWKWX N, BIH € TaKOXK BWUTITHUM JJIst
peamizanii Ha EBM, 0cobauBo B THMX BHIIKaX, KOJM BHUMATalOTbCSI TOYHI
PO3BsI3KM. Y BUNAIKAX, KOJIU KOeIIIEHTH 33JaHO, a PIlIEHHS IMYKAOThCH 3
TMEBHOIO TOYHICTIO, YaCTO OLIBINT MPAKTUYHUMH BUSBJSIOTHCS 1HIIM METOMH,
30KpeMa, itepamiitai. YacoMm OiNbIN 3pyYHO 3HAXOJUTH PO3B'SI3KM CUCTEMHU
JIHIWHWUX PiBHAHB, HE 3BOAAYM i1 10 cximgdgacToro Buay. B meprmy wepry e
BITHOCUTBCS 0 BUTAIKY, KOJU MATPHIS CUCTEMU Ma€ 6AraTo HYJIiB.

B TeopeTwyHUX NOCTIIAKEHHSX, Jie HA TEPIIe MiCIle BUXOAATH (hOPMYJTIO-
BaHHS YyMOB CYMHCHOCTI YW BU3HAYEHOCT1 CHCTEMHW HE3aMIiHHIMHU € TeOpeMa
Kponekepa ~Kanenni ta macainok 1 1o Teopemu 9.

Sanaui. Ayauropna poGora (3pa3ok).



JlocainuTa cyMicHICTD 1 3HalTH 3araJbHuUi PO3B A30K Ta OJUH YaCTKOBUM
PO3B’SI30K CHCTEM PiBHSHb:

2151 -+ 7152 -+ 3IE3 + x4 = 6 3X1—2X2 -+ 5X3 -+ 4X4 =2
1) 3z1+ 5294223+ 2x4 =4 2) 6y —4zy+ 423+ 324 =3
O21 +4x0 + 23 + T4 = 2 921 — 629 + 323 + 224 =4

8 + 6z + 5z + 2z =21
3x+3z+2x+ =10
3) 4r+2x+3z+ v= 8
3x+o0z+ 4+ =15
7+ 4x + dx + 2z = 18
HocniauTn cucteMy Ta 3HAWTHM 3araJbHUM 3arajbHUil pO3B’SI30K B 3ajie-
’KHOCTI BiJl 3HAUEHHS TapaMeTpa A

201 + 520+ 23+ 314 =2
4$1+6$2+3IE3+5IE4=4
4IE1+14IE2+IE3+7IE4=4
2IE1—3IE2+3IE3+)\IE4:7

5) 3HaiiTh 3araJbHUI PO3B’A30K Ta (DYHIAMEHTAJBHY CHCTEMY PO3B’sI3KiB
JIJIST CUCTEMH DiBHSHbD:

3z, — 629+ 423+ 224 =10
4x1 — 8x9 + 1723 — 1124 =0
2IE1 — 4IE2 + 5IE3 + 3IE4 =0

6) Ilpn sKMX yMOBax B 3araJibHOMY DO3B’SI3Ky CHCTEMH DiBHSIHB
y+az+bt=0
—c+cz+dt=0 ... o
ax +cy — et =0 1 z ta t!
bxr +dy+ez=0
7) Poss’s3atn cucremy 3a merogom Kpamepa:

201 + 229 — 23+ x4 =4
41+ 329 — x23+224=6

821 + by — 31 + dzy = 19 U1 T 302 T 205 + 204 =0

8) OGUMCIINTH PAHT MATPHUIIL 38 JIOTIOMOTOK0 eJIEMEHTAPHAX TEPETBOPEHb:

25 31 17 43
75 94 53 132
75 94 54 134
25 32 20 48



3anaui. Camocriiina poboTa.

JlocainuTa cyMicHICTD 1 3HalTH 3araJbHuUi PO3B A30K Ta OJUH YaCTKOBUM
PO3B’SI30K CHCTEM PiBHSHb:
2IE1+3IE2+ IE3+2IE4=4
41+ 322+ 23+ z4=05
2) 5151 + 11152 + 3IE3 + 2IE4 =2
2IE1+5IE2+ T3 + IE4:1
L1 —TTo— 23+2x4=17
3) Hocaigurn cucreMy Ta 3HAWTH 3arajbHUIl 3arajibHUN PO3B’S30K B 3a-
JIEXKHOCT1 BiJl 3HAUEHHA TTapaMeTpa A

611 + 320+ 223 + 324 +425 =5
1) dx1 4+ 229+ 23+ 224+ 325 =14
4IE1+2IE2+3IE3+2IE4+ IE5:0
201+ xo+Tx3+ 314+ 225 =1

)\IE1+IE2+IE3+IE4=1
Tit+ A e+ z3+xs=1
Ti+To+Ar3+x4 =1
$1+IE2+IE3+)\IE4=1

4) 3uaiiTn 3araJbHUN PO3B’A30K Ta DYHIAMEHTAJNBHY CHCTEMY PO3B’sI3KiB
JIJIST CUCTEMH DiBHSHbD:

3IE1+2IE2+ IE3+3IE4+5IE5:0

6x1 + 49 + 323 + dxy + 725 =0

9z + 629 + 523 + 724 + 925 =0
311+ 2x9 + 44 +8x5 =0

5) Poss’s3atu cucremy 3a merogom Kpamepa:

201 + 319 + 11 23 + 924 = 2
1+ Zo+ 5IE3+2IE4=1

201+ o+ 33+ 224 = -3 L1+ 2o+ 33 + 4x4=-3

6) OGUMCIIUTH PAHT MATPHUIIL 38 JIOTOMOTOK0 eJIEMEHTAPHAX TEPETBOPEHb:

24 19 36 72 38
49 40 73 147 -—-80
73 59 98 219 -118
47 36 71 141 -T2

donaTkosi 3aBaaHH4.

1. OminnTy KiAbKIiCTh I, HeOOXITHUX A5 3BeJeHHs MeTonoM [aycca mo
cxiggacTtoro Bujy Marpuii po3mipaocti 100X100.

2. PeamizyBatn Meton 'ayca po3B’si3yBaHHS CUCTEMHW JIHIWHWX DiBHSHb
na EBM .
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Buwmora: nmporpama Mae 6yTu TpuaaTHa JJs JOBIIbHUX MATPHIlL, B TOMY
YUCJI 1 3 BEJIMKOIO KIIBKICTIO HYmiB!.
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