XL Jleraszst Muoronpeavmernas IlIkosa  Bumkwnib, jgeto 2024

Coobpaxenns JI3 u JIH3.

7 mroaga

1. Ectb Habop nepekJtouaresieil, KaxK/blil U3 KOTOPBIX IMEPEKII0UaeT HAOOP JIAMIIOUEK.
JlokaxKuTe, 9TO YNCJIO y30pOB, KOTOPbIe MOYKHO MOJYIUThH 13 HAYAJILHOTIO Y30pa, IBIAETCA
crernenblo ABOHKN. [Ipwdaem 3T0 4mMc/I0 HE 3aBUCUT OT HAYAJILHOTO Y30Pa.

MpI pacecmaTprBaeM MHOXKECTBO F' ¢TPOK AJIMHBL N ¢ djieMenTaMu 13 11011 F'. HasbiBaem
cTpoku BekTopaMu. CTPOKU MOXKHO CKJIAJIbIBATDL MEXKJY COOOI U YMHOXKAThH Ha JIEMEHTbI

u3 F'.

Ipemmoxenme. Ilycts S = {v;,i € 1} — cemeiicTBo BekTOpoB-cTpoK. Toraa ciemyoriie
YCJIOBUST PABHOCUIBHBI:

(a) ecom BekTOp M3 F" BBIPAYKACTCs depe3 BEKTOPHI 13 S, TO ¢IMHCTBEHHBIM 00Pa30M;
(b) HuKakoit BeKTOp 13 S HEJIb3s BHIPA3UTH Y€PE3 OCTAJBHDIE,

(c) ecu JuHeitHast KOMOUHAIINS BEKTOPOB 13 S paBHA HYJIEBOMY BEKTODY, TO BCE ee
KodddunmerTs paBHbI 0.

Onpenenenme. CeMeiicTBO BEKTOPOB-CTPOK, 00JIajafoliee CBOCTBaMM, OIMUCAHHBIMUI B
HIPEJIBLIYIIEM [IPEJIIOYKEHIN, Ha3bIBACTCSI AUHETHO HE3A6UCUMDBILM, & He 00J1a1al0lIee — Au-
HEUHO 3A6UCUMDIM.

Yupaxuaenne 1. [laiiTe Tpu onpenenennd JUHEHHON 3aBUCIMOCTH.
YupaxHenne 2 (Ha OHUMaHUe onpejeiennus). /lokaxkure, ITo:
(a) cucrema, comepxKaiiias HyJIeBoil BeKTop, sijstercs JI3;
(b) eciu cemeiicTBo BekTopos JIH3, To u jobast ero yacrs JIH3;
(¢) ecom cemeiictBo JI3, To n Jr0boe comepxKaiiee ero cemeiicTro J13;
(

d) ecsim uepes JIH3 cemeiicTBO BEKTOPOB HEJIb3s1 BBIPA3UTh BCe CTPOKH 3 F™, TO K
9TOMY CeMefiCTBY MOYKHO JI00aBUTH BEKTOD TaK, 4ToObI OHO ocTaJioch JIH3.

Yupaxnenne 3. (a) [lomyctum, 9T0 TpU BEKTOPA U1, Us, U3 BHIPAYKEHBI 9€PE3 KAKHE-TO
JIBa, BEKTOpa V1, V2. Jokaxkure, aro oun JI3.

(b) B F? mobble Tpu BekTopa JI3.

Onpenenenne. [logmuoykecTBo S MHOXKecTBa F" Ha3bIBaeTCS CuUCMeEMOT 00pa3youuL,
ec/in BCAKHUT BeKTOp v € F™ MOXKHO IIpeicTaBUTh B BUJE UV = QU1 + ... + QuuUp,, T
Vi,...,Um €8, aq,...,qp, € F. Beipaxkenue aqvy + ... + Qpvpy, (a TaK>Ke, B 3aBUCUMOCTHU
OT KOHTEKCTA, U €ro 3HadeHle) HA3BIBACTCS AUHEUHOT KOMOUHAUUET BEKTOPOB V1, . . . , Upy,.

Teopema. (a) Bo Bcex cucremax obpasyionux B F™ He MeHee 1 BEKTOPOB.

(b) Ecim ecth cucrema obpasyomux u3 Jo60ro (yrnporieHne: KOHEYHOro) Uhc/a
BEKTOPOB, TO 13 Hee MOXKHO BBIKHHYThH 9aCTh BEKTOPOB TaK, ITOOBI OCTAJIACH CHCTEMa 00-
Pa3yIoINX POBHO U3 1 BEKTOPOB.

Ilepesepru aucmouex!
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Yupaxnenne 2 (Ha HoHEMaHHe onpejesienns). [lokaxkure, 9To:
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Onpeaenenne. IlonmuoykecTBO S MHOXKecTBa F™ HasbiBaeTcs: cucmemoti 00pasyowus,
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Teopema. (a) Bo Bcex cucremax obpasyrorux B F™ He MeHee 1 BEKTOPOB.

(b) Eciu ecth cucrema obpasymomnx u3 J000ro (yrpolneHne: KOHETHOrO) UHucia
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Iepesepru aucmouex!
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s caMoCTOSTeILHOTO PelTeHnsT

2. (a) B xax/1y10 KJI€TKY MAaxXMaTHO# JOCKH BIHCAHO MO HyJT0. Paspernaercs 3a ot X0/
nuepTupoBaTh ) Ha 1 1 HAOOOPOT B JitoOOM KBaJipare 3 X 3 uin 4 X 4 Bee it paccTraHOBKI
0 1 1 MOXKHO TOJIYIUTE?

(b) B kaxkyro KJeTKy maxMaTHON JIOCKU BIIMCAHO 110 HyJI0. Pasperaercst 3a OjuH
X0Ji IpUbaBUTH MO (v K JI0OOMY KBajpary 3 X 3 wiu 4 X 4 (o MeHsieTcst OT X0JIa K XOJy ).
Bce tm paccTaHOBKE 9mcesT MOYKHO MOJTYUUTH?

3. ILOK&)KI/ITG, qTO €CJin paluOHaJIbHbIE YUCJIa Qg, . .., @19 TAKOBbLI, 9TO
20 20/ 19
CL0+CL1\/§+...—|—CL19(\/§) :0,

TO BCe a; paBHb (.

4. (a) Hdoxaxure, uro unciao 4/3 4+ 5v/3 — 17(v/3)? asngerca KopueM MHOrOWJIeHa C
palnoHaILHBIMI KoM PUIIMEHTAMI CTEIeHN He BbIIe 3.

(b) Ilycre a = /r, r — panuonanbHoe qucio. JJokaxkure, 9ro Jiroboe YUCI0 BUJIA
o+ cra+ 62a2 + ... 4 ¢pa™ sBigeTcd KOpHeM MHOIOYJIeHa ¢ palioHaJIbHBIMU KO3 dDUIm-
eHTaMUu cTereHn He boJiee n.

5. A1, Ao, ..., A, 1 — HelycThIE MOAMHOYKECTBA N-3JeMEeHTHOTO MHOXKecTBa. Jlokarkure,
9YTO MOYKHO BBIOPATDH TAKIE HEITyCThIe HEIIePECEKAIOINecst MHOKECTBA MHIECKCOB {11, . . ., ik}
n {]17 SR 7]€}a aTo

Ay UAL,U..LUA;, =A; UA;, UL UA;,.
6. B Tabsume 100 x 100 3a xoj1 MOXKHO nHBepTHpOBaTh 199 jraMIIOUeK, HAXOISIINXCS B

«KpecTey, 00pa30BaHHOM CTOJIOIOM U cTPoKoii. [ToyunTe u3 y3opa co BceMu He TOPSIIIMI
JIAMIIOUKAMK y30p CO BCEMU TOPANINMHU 38 HAUMEHbIIIee YUCI0 HAYKATHI.
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