[Kuposckas JletHas MuoronpeametHas Llikonal]
[3—28 nrons 2019r.] rpynna: [1podou 5 nonsa 2019 r.

Hanommuanms o jmHeiiHOI aJjiredpe.

OHpe,II;eJ'IeHI/Ie n3 IIpommJjoro roaga.

[Tycrs manbr: 1) MuOXKECTBO V' 9/1eMEHTOB IIPOU3BOJILHO IPUPO/IbI, HA3BIBAEMBIX 6EKMOPAMU;
2) Tosie F', Ha3biBaeMoe B JajIbHERIIIEM NOAEM CKAAADOS;

3) Omneparusi cJIOXKeHUsT Ha, MHOXKECTBE V', COIOCTABJIAIONIAs [1ape JIEMEHTOB U, v € V aje-
MeHT u + v € V;

4) Omepanusi YMHOXKEHHsT 9JIEMEHTA MHOXKeCTBa V' Ha CKaJIsIp, COMOCTABJISIONIAs TApe dJIe-
MeHTOB (A, v), tie A € F, v € V snement \v € V.

[Ipu 9TOM BBITIOJTHEHBI CIEAYIONIIE CBOWCTBA (AKCUOMDL BEKMOPHO20 NPOCTPAHCMEA,):
e r+y=y+x aas gobbix x,y € V;
e z+(y+z)=(z+y +z
e cymiectByeT Takoit ayement 0 € V', aro x 4+ 0 = x s yroboro x € V'
e 1ist jiioboro x € V cymectByer y € V Takoii, uro x + y = 0;
o a(fzx) = (af)zr ansa mobeix o, f € Fux e V;
e 1.z =1 nya equaunbl u3 nojast F u jgoboro x € V;

o (a+ p)xr = ax+ Pz g aobeix o, f € F, x € V;

a(x+y) = ax + ay g mobbix o € F, z,y € V.

Torma mHO>xkKecTBO V' Ha3BIBAETCS AUHEUHDLM NPOCMPAHCTNEOM WA S8EKMOPHLIM NPOCMPAH-
cmeom Haa mojeM F.

Omnpenesnenue. /IBe cucrembl JUHEHHBIX ypaBHEHUN (0T OJIMHAKOBOrO HabOpa MEPEMEHHBIX )
Ha3bIBAIOTCS IK6UBAAEHMHbIMU, €CTU Y HAX COBIAJIAIOT MHOXKECTBA, PEITCHUN.

Omnpepnesienne PaccMorpum asnemermaphvie npeobpadosarus CACTEMbBI JUHEHHBIX ypaBHEe-
HUNA TpeX TUIIOB:

DII1. Kk cTpoke mpubaBjsieM JIPYTYIO CTPOKY, YMHOXKEHHYIO HA UHCJIO;
DII2. cTpoKy yMHOXKaEM Ha HEHYJIEBOE UHUCJIO;
DII3. meHsieM MecTaMu JIB€ CTPOKHU.

VYuop. Ecam onna cucrema JIMHENHBIX yPaBHEHUI IOJIyYaeTCsl U3 JAPYTOi IIyTeM HMPUMEHEHUS
III1-2113, To 3TH cUCTEMBI SKBUBAJIEHTHHI.



1. Meton I'aycca. IIpu momoru D111-9113 kaxkayro cucreMy JUHEHHBIX yPaBHEHUN MOXK-
HO HNPUBECTHU K CTYIIEHYATOMY BUY, T.€. K BUILY
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Omnpenesnenue. Cucrema JMHEWHBIX YPABHEHUIN HA3BIBAETCST 00HOPOOHOTU, €CJIM BCE TPAaBbIE
qacTu paBHBI (.

2. JlokaxxuTe, 9YTO €CJIU B OJJTHOPOJIHOM CHUCTEME HEU3BECTHBIX OOJIbIIlE, UeM YpPaBHEHUI, TO
y He€ eCTh HEHYJIEBOE PEIIeHUE.

Omnpenesenue. /lano BekTopHoe mipocTpancTBo V' Haj rosieM F'. HazoBéMm MHOXKeCTBO BEKTO-
poB E aunetino nezasucumuvim, €CJIU HEJIb3sI BLIOPATD €1, €2 . . . €, € I/ u HenyseBble c1,C2 ... Cy €
F' rakwme, aTo ci1e1 + caea + ...+ cpen = 0.

Hazosém muOXKecTBO BekTOpoB FE C V' nopoowcdarouum, eciam st 1r0boro Bekropa v € V
CYIIECTBYIOT TaKue €1,€2...e, € K uai,az...a, € F, 9T0o aje1 + azez + ...+ ane, = v.

[lopoxxgaroree n JUHEHHO HE3aBUCUMOE MHOXKECTBO OydeM Has3bIBaTh 0a3UCOM TPOCTPAH-
crBa V.

Haszosém muoxkectrBo U C V' nodnpocmparcmeom mpocTpaHcTBa V', ecjiu OHO caMo 110 cebe
ABJISIETCS JIMHEWHBIM ITPOCTPAHCTBOM HAJ TEM K€ ITOJIEM.

3. C momompbio MeTona ['aycca pemure cucremy ypaBHEHUIA.

20 + 12y + 42 = 16
2y + 3z +4t =8
dr+ 22+ 12t =4
3+ 4y + 2t =2

4. OcHoBHas JjieMMa O JIMHEWHOM 3aBUCUMOCTH. JlaHbI HATypaJIbHbIE YHUCIa M > N.
JlaHbI BEKTOPBI €1,€2...€y, 9epe3 HUX BbIPAa’KeHbI BEKTOPbI Vi, V3...Um. JloKaxkure,
YTO OHU JIMHENHO 3aBUCUMDBI.

5. B kaxkmoit kirerke tabunsr 2019 X 2019 manucano duciio.
a) Jlokaxkure, 9TO €CJIU BEKTOPBI-CTOJIOIBI JIMHEHHO 3aBUCUMBI, TO U BEKTOPBI-CTPOKU
TOXKE JIUHEIHO 3aBUCHMBI.
6) Jlokazkure, 9YTO €CJIM BEKTOPBI-CTOJIOIbI JIMHEHHO HE3ABUCUMBI, TO U BEKTOPBI-CTPOKU
JIMHEITHO He3aBUCUMBI.

6. /lana cucrema c n ypaBHEHUsIMUA U N HEM3BECTHBIMH, Y KOTOPOIl Bce KOI(PPUIIMEHTHI U
IpaBble YacTU HEHyJieBble. /[oKaXKUTe, YTO MOXKHO YMHOXKUTH KaK/IbIi KO3 PUITuEeHT
Ha KaKOe-HUOY/Ib MOJIOYKUTEIBHOE YHUCJIO, YTOOBI MOJYYMUJIaCh CUCTEMA Oe3 pereHuii.



