XL Jleraszst Muoronpeavmernas IlIkosa  Bumkwnib, jgeto 2024

Cepug 12. CkajgpHOe IPOn3BeIeHIe

9 uroaa

Onpenenenne. Ilycte K — mose, u = (uy,...,u,) 1 v = (vVq,...,V,) — BEKTOPbI W3
K" Tlonoxum (u,v) = u1vy + ... + u,v, (ckaaaproe npoudsedenue BEKTOPOB U 1 V).

CaoiicTBa CKaJISIPHOTO IPOU3BEIEHNS:

(a) (u,v) = (v,u);

(b) (au+ pv,w) = alu,w)+ f{v,w);

(c) Ecmr aqvg + ... + asvs = 0, To a1 (vy,v) + ... + ag{vs,v) = 0.

Onpexenenme. Bexkropbl u, v € K™ Ha3bIBAIOTCS 0pMo20HasvHbimu, ecan (u, v) = 0.

Onpegnenenne. I[lycrs M — noamuoxecrso K™. Tlogowum ML = {v|(v, M) = 0} —
opmozonanvroe donoanerue K MHOKeCTBY M.

1. (a) Joxazknure, uto M~ aBjisieTcs m0IIPOCTPAHCTBOM.
(b) Kak ceasansl (M) u M?

b)
(c) Iycrs M — noanpocrpanctio. dokazxkure, uro dim M + dim M+ = n.
(d)

2. MHuokecTBO COIEPKUT N dJIeMeHTOB. B HEM BbIOpaHbl M + 1 Pa3IMUIHBIX TPEXIJIe-

[Tycts M — nopnpocrpanctso. Jdokaxure, uro (M+)+ = M.

MEHTHBIX II0JIMHOXKeCTB. [loKazKure, 9TO cpejau BhIOpaHHBIX IIOJIMHOXKECTB HailayTcsl JBa,
nMeIoIe POBHO OJINH OOIIHIT 9JIEMEHT.

3. B Onnrayne n )kurejeif n HeCKOJTBKO Pa3IMIHBIX MO COCTaBY KIyOOB. B KaxKjiom
HEYEeTHOE YUCJI0 YIEHOB, a JTI0ObIE JIBa IepeceKaloTcs 10 YeTHOMY JHC/Ty 4IeHOB. /JokakuTe,
9YTO YHUCI0 KIyooB < n. [IpuBeaure nmpumep, 4ToO olleHKa TOYHA.

4. B ropojie k cynpyKeckux map u n Kjayoos. VI3BecTHO, UTO JI/IsT MY>KIUHBI U ZKEHITUHBI
KOJIMIECTBO KJIYOOB, B KOTOPBLIX OHM 00a ObIBaJIM, HEYETHO TOIVA M TOJHKO TOIJia, KOTJIa
onn — My 1 »kena. /lokaxkure, uto k < n.

5. (HepaBenctBo @umiepa). [lycts Ay, ..., A, — pasjudnbie HEMyCThIe TTOMHOKECTBA,
N-3JIEMEHTHOT'O MHOYKecTBa. Fcim nepecedenune JioObIX ABYX Pa3JIMIHbIX U3 HUX COCTOUT U3
¢ 3j1eMeHTOB, TO M < n.

Vrasanue: JI3 nad R! Omdeavro cayuat 3i @ Ay = 1.

6. B DBenrayne n KuTeseil 1 HECKOJBKO PA3JIMUHBIX 110 COCTaBy KJyboB. B KaxKjom
YeTHOE YNCJI0 YIEHOB, & JI0ObIe IBa TepeceKaloTcs 0 HeIeTHOMY JHC/Ty 4IeHOB. /lokakuTe,
4TO 4Ynco Kiaybos < n. bosee Toro, npu yernom n ux < n — 1. Ilpusegure npumep, 9ro
OIleHKa TOYHA.

7. n — derHoe, B MuOKecTBe {1,2,...,n} TaHO M MOIMHOXKECTB U3 Y€THOIO YUCTIA 16
MEHTOB. JloKakuTe, 4TO Mepecednre KaKux-To JBYX Pa3IUIHBIX MOJIMHOXKECTB YETHO.

Samevarue. Y 3adauu ecmv ananoz. Y xaccdo2o 6 KOMNAHUU U3 YEMHO20 YUCAL YEA0BER
wemmnoe wucao dpysedi. Jlokasicume, umo y KaKuT-mo 08Yr Yemmoe Yucio 0ouwur dpy3ed.

8. B KMax Enunoii Tocymapersennoit Onmmvmuagist (ET'O) n Borpocos ¢ orBeramu
«Jlay U «HET», 38 KarKJIblil IPpaBUIbHBIN OTBET Hauncsiercs 1 nepsuanbiii bamwt. EI'O craBa-
J Kk yIACTHUKOB, U MIPU 9TOM OHU JaJIN TaKOil HabOp OTBETOB Ha BOIPOCHI, YTO IKCIEPTHA
KOMHUCCHUS MOYKET TaK MPUINCATH MOJOXKUTETbHbIE BECa BOITPOCAM, YTOOBI YIACTHUKHI Pac-
MOJIOYKUJIUCH 110 UTOTOBBIM OaJjijiaM B JTI0OOM Hy>KHOM Topsjike. /lokaxkure, aTo k < n.
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Cepug 12. CkajgpHoe IPOu3BeIeHIe

9 urosa

Onpenenenne. Ilycte K — mose, u = (uy,...,u,) 1 v = (Vq,...,V,) — BEKTOPbI W3
K" Monoxkum (u,v) = ujvy + ... + upvy, (ckasaproe npoussedenue BEKTOPOB U U ).

CaoiicTBa CKaJISIPHOrO IIPOM3BEICHNSL:

(@) (w,0) = (v,u)

(b) (au + pv,w) = alu,w)+ f{v,w);

(c) Ec aqvg + ... + asvs = 0, o ag{vy,v) + ... + as{vg,v) = 0.

Ompenenenne. BekTtopbl u, v € K" Ha3BIBAIOTCS 0pMOo20HaAbHbLMU, ecan (u, v) = 0.

Onpegnenenne. I[lycrs M — noamuoxectso K™. Tlonowum ML = {v|(v, M) = 0} —
opmozonasvioe donoanenue K MHOKeCTBY M.

1. (a) Joxaxkure, uro M~ sBsteTcs 1011IPOCTPAHCTBOM.
(b) Kak cesazansl (M) u M?

b)
(c) Iyers M — noanpocrpanctso. dokazxkure, uro dim M + dim M+ = n.
(d)

2. MHuokecTBO COIEPKUT N djIeMeHTOB. B HEM BbIOpaHbl M + 1 Pa3/IMUHBIX TPEXIJie-

ITycts M — nomnpocrpanctso. dokazkure, uro (M+)+ = M.

MEHTHBIX TOJIMHOYXKECTB. JlokaxKkuTe, 9TO cpeau BBIOPAHHBIX MOJIMHOYKECTB HaIyTCS JBa,
UMEIOITIEe POBHO OJINH OOIIMIT 9JIEMEHT.

3. B Opyirayne n kurejieif 1 HECKOJIBKO Pa3IMIHBIX 110 COCTaBY KJIyOoB. B KaxKjiom
HEYETHOE YUCJIO YJICHOB, a JTI0ObIE JIBa IePEeCceKaloTCs 110 YeTHOMY JHC/Ty 4IeHOB. /Jokaxkure,
YTO 9nC/I0 KJIyOooB < n. [IpuBeanTe mpumep, 9TO OleHKa TOIHA.

4. B ropojie k cynpy»keckux nap u n Kjiyoos. MI3BeCTHO, 9TO JIJist MYZKUUHBI U KEHIIITHBI
KOJIMIECTBO KJIYOOB, B KOTOPBLIX OHM 00a ObIBAJIM, HEUYETHO TOIVIA M TOJHLKO TOTJa, KOTJa
oHn — My:k u »keHa. /lokaxkure, uro k < n.

5. (HepaBenctBo @umiepa). [Iycts Ay, ..., A, — pasjudnbie HEMyCThIE TTOMHOKECTBA
N-3JIEMEHTHOTO MHOXKeCTBa. Fc/in rnepecedente JIIOOBIX ABYX PA3IUIHBIX 13 HIX COCTOUT 3
¢ 3j1eMeHTOB, TO M < n.

Yrasanue: JI3 nad R! Omdeavro caywai i = |A;| = 1.

6. B DBenrayne n KuTeseit 1 HECKOJBKO Pa3JIMUHBIX 110 COCTaBy KJyboB. B KaxKkjiom
YETHOE YUCJI0 YJICHOB, & JII0ObIe JIBa MIePeceKaloTCs 10 HeUeTHOMY JHC/Ty 4IeHOB. /JokaxKuTe,
910 9ucya0 KayooB < n. Bosee Toro, mpu derHom n ux < n — 1. llpuBenure mpumep, 910
OlleHKa TOYHA.

7. n — dernoe, B MHO)KecTBe {1,2, ..., n} JaHO N MOJAMHOKECTB U3 YE€THOIO UHCJIA DJIe-
MEeHTOB. /[oKakuTe, 9TO Mepecednrie KaKux-To JBYX Pa3IMIHBIX MOJIMHOXKECTB YETHO.

Samevarue. Y 3adavu ecmv ananoe. VY xascdozo 6 KOMNAHUL U3 YEMHO20 YUCAL YEAOBER
wemmuoe wucao dpysedl. lokasrcume, U4mo y KaKUT-mo 08YT wemmoe Yucio 0buuxr dpy3sed.

8. B KMax Enunoii Tocynapersennoit Onmummviuagnt (ET'O) n Bompocos ¢ orBeramu
«Jlay U «HET», 38 KaxKJIblil IPpaBUIbHBII OTBET HauncsieTcs 1 nepsuanbiii bamwt. EI'O ciaBa-
J Kk yIACTHWKOB, U MTPU 9TOM OHU JaJIN TaKOil HaOOp OTBETOB Ha BOIPOCHI, YTO SKCIEPTHAS
KOMHUCCHUS MOYKET TaK MPUINCATH MOJOXKUTETbHbIE BECa BOITPOCAM, YTOOBI YIACTHUKHI Pac-
HOJIOZKIJICH 110 UTONOBBIM OaJiiaM B JII0O0OM HY»KHOM mopsijke. Jokaxkure, uro k < n.



