Anrebpandeckasi reomerpusi 10: Jlemma Hakasimbl u 1esnbie Mopdusmbl

Anredbpanveckasa reomerpus 10: Jlemma Hakagambr m
meJjiblie MOPMU3MbI

ITpaBuJa: 3adeTsl 110 JIMCTKAM GLIBAIOT JIBYX TUIIOB: KOTJ1a cAaHbl Bee (nin 2/3) 3a/1aun co 3B€3409KaMu,
6o Bce (nim 2/3) 3amaun Ge3 3Be3J09eK. 3aJa4Un C ABYMsl 3BE30UYKAMH MOXKHO He ciasarb. Crasmmm k
3a7ad ¢ AByMsl 3Be3J0YKaMU Pa3pellaeTcsl He CAaBaTh 2k 3ajJad CO 3BEe3J0YKAMH U3 TOTO YK€ JIMCTOYKA.
Bajaun, oboznadennsie (1), ciesyer craBaTh BCeM.

Ecau cpanst 2/3 3anaq ¢ (*) u (1), crynent nosygaer 6¢ 6asiios, eciau Bce, KpoMe (MaKCUMyM) JABYX —
10t 6amm0B.

Ecsn cnaner 2/3 3ana4 6e3 3Besnodex u ¢ (1), cryaent nosyvaer 6t 6a1s10B, ecsin Bce, KpoMe (MaKCUMyM)
Tpex — 10t 6ama0B.

STu BUABI OLIEHOK HE CKJIAJABIBAIOTCH, TO €CTh Goubie 10t 3a JMCTOYEK MOJIYyUUTD HEJIb35.

Koadbdunuent ¢ pasen 1.5, ecsin 3aja4u cJaHbl He IO03XKe, yeM udepes 20 aHeit mocse Bblgadu, 1, ecan
mexay 20 u 35 gusamu, u 0.7, ecoau mozxke.

PeByJIbTaTbI caadu 3allUChbIBaIOTCAd Ha JIMCTKE BEJOMOCTHU, KOTOpad BblLJaeTCsda CTYJEeHTY, U ee Halo Xpa-

HUTH [0 IIOJIYYEeHHsI OKOHYATEJIbHBIX OI€HOK IIO KypCy.

10.1. JIlemma Hakagambl

3amadva 10.1. Ilycrs A — HEeTepOBO KOJIbIIO, a M — KOHEYHO-TIOPOXK IEHHBINA A-MOIYIIb.
Hoxazxkure, uro End 4 (M) — KOHEUHO-LIOPOXK I€HHBIH A-MOJIYIIb.

3agaua 10.2. Ilycts A HeTepoBO KOJBIO, M — KOHEYHO-TIOPOXKJIEHHBIH A-MOIYIIb,
a ® € Endy(M). O6oznaunm 3a A[®] momanrebpy B End4 (M), nmopoxaenuyio .
Hoxkaxure, uro ® sBisercs kopuem nosmuoma P(t) = 0, Koropblii yHUTapeH (c
ko3 dunuenramu B A u crapmmm koaddunmenTom 1).

Ykazauume. BocnonbayiiTech mpeabiyIeit 3aadeii.
Omnpenenenne 10.1. Ilycts ¢ — sugoMopdu3M KOHETHO-TIOPOKAEHHOTO A-MOyJist,
e; — obpasyomue M, a ®(e;) = > a;je;. Xapakrepucrudeckunii moumaoM Chpolyg(t) €

Alt] ectb onpegenurens marpuipst det(tld —A), roe A = (a;;)

Sagaua 10.3 (!). Ipuseaure npuMep KOHEUHO MOPOXKIEHHOTO A-MOJLYJIsl U 9HIOMOD-
duzma @, Takoro uro Chpolys(t) He euHCTBEHHDBII.

Sanaua 10.4 (!). Jokaxkure, aro Chpolys(A4) = 0.

Ykazauue. [Ipumenure treopemy lamumabrona-Kamm.

Sagaua 10.5. Ilycrs M — koneuno-nopoxaennbiii A-mouyib, € Endy(M),al C A
— uneas. penmonoxum, yro ®(M) C IM. dokaxure, 4To JJisi KAKOIO-TO XapaKTe-
puctuyeckoro noanHoma Chpolyg (), Bce koaddurmentsr Chpolyg (t) mexar B 1.
Sagaua 10.6. Ilycrs P(t) — XapakTepucTuIecKuil MOJUHOM J1Jisl TOXKIECTBEHHOTO SH-
nomopdusma ld € End4 (M), a S € A ecrb cymma Beex koadbdunuenros P. Tokaxure,

gro SM = 0.

Ykazaume. Bocnonbayitrech Teopemoit 'amumibrona-Kamn.

Bnepssie Boigano 16.12.2011 - 1 - Jlucrtox 10, VERsION 1.1, 08.12.2011



Anrebpandeckasi reomerpusi 10: Jlemma Hakasimbl u 1esnbie Mopdusmbl

Samaua 10.7 (!). (Jlemma Hakasmbr)

[Iycrs A — merepoBo Kouiblo, M — KOHEYHO-TIOPOXKJEHHBIH A-momynb, a [ C A —
unean. Ipenmomoxkum, aro IM = M. JlokaxKute, 9TO Jjisd KAKOro-to a € I, nmeeMm
(I1—a)M =0.

VYkazauue. BoiBeaure uz 3amaan 10.5, 9T0 CyIecTByeT XapaKTepUCTHIECKU TOJIU-
oM Chpoly,y(¢), Bce kKoadunuenTsr KoTOPOro, Kpome crapiuiero, jexar B I, u npu-
MEHUTE MPEBIIYIIYIO 3aIaTy.

Banaua 10.8 (*). (reopema Kpymrsa) Ilycts a C A — maean B HETEPOBOM KOJIBIIE.
Hokaxure, uro () a” = 0.

Banaua 10.9 (!). Iycrs A — kosbio 6e3 nesuresieii Hyost, a k(A) — ero mose 9acTHBIX.
Pacemorpum dyukTOp Ha A-Monyssx, M — M® 4k(A). Jokaxure, 410 3T0T (DyHKTOD
TOYEH.

Omnpenenenne 10.2. Kpydenue B A-Mojysie eCTh sIIpO €CTECTBEHHOIO OTOOpazKe-
aud M — M ®4 k(A). Monyns M 6e3 xkpy4enuns, eciu M BriaasiBaercs B k(M).

Sapaua 10.10. O6osua«aum 3a T (M) xkpyaenne M, To ectb sinpo M — M @ 4 k(M).
Hokazxkure, aro dhyHkTOop Kpyuenust M — T(M) nepeBojuT TOUHYIO TI0CJIEI0BATENb-
vHocth 0 —» My — My — M3 B TOYHYIO

Bamaua 10.11 (!). (Jlemma Hakasmbl Jyist Mojyiieit 6e3 kpyuenusi) Ilycrs A — Here-
POBO KOJIBIO 6e3 penureneil Hynss, M — KOHEYHO-TIOPOXKJAEHHBINH A-MOmy b 6e3 Kpy-
genus, a I C A — unean B A, xoropsiit yjnosnersopsier [IM = M. [okaxure, 910
M =0.

Onpenenenune 10.3. Kosbiio A Ha3bIBaeTCsl JIOKAJIBHBIM, €Cjii B A €CTh TOJIBKO
OJIMH MaKCHUMAJILHBIN 1jieall.

Bamaua 10.12 (*). (semma HakasiMbl Jisi JIOKAJIBHBIX KOJIEII)

ITycts M — KOHETHO-TTOPOK IEHHBIA MOJLYJIb Ha/l HETEPOBBIM JIOKAJIBLHBIM KOJBIOM A, m
€ro MakCUMaJIbHbIH uueas, a M’ C M ero nommomyiib, Takoii, uro M /mM = M’ /mM’.
Joxkaxkute, uro M = M'.

Sapaua 10.13 (*). Ilycrs M — KOHETHO-TIOPOXK IEHHBIH MOJIY/Ih Ha,T HETEPOBBIM KOJIb-
oM, a ¢ : M — M suumopdusm. lokaxkute, 910 ¢ — n30MOpPHOU3M.

10.2. ITeabie mopdu3MbIl

Omnpenenenne 10.4. Mopduszm appuaabIX X 7 ¥ wasumaerca JOMUHAHTHBIM,

f .
ecin Oy — Ox — BIIOXKeHHe, KOHEIHBIM, ecii O x — KOHETHO-TTOPOK AeHHBIH Oy -
MOJIY/b, W II€JIBIM, €CJIU OH JOMUHAHTHBI M KOHEUHDIIT.

Bajaga 10.14. Ilycts A C C[z,y] — momxoabio, nopoxaernoe 200, 4066 1y (22 —1).
Hoxazxkure, aro mopdusm Spec(Clz, y]) — Spec(A) nessrit.
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Bagaga 10.15. Ilycts C? — C? mopdusm, 3amanmeiii dopmymnoit ¢(x) = x666y18
é(y) = 2°7y. Bymer mu 10T MOpbU3M TIebIM?

Banaua 10.16 (!). Iycrs A C B moaxosbio, npuieM B KOHEUHO HOPOXKJIEHO KaK A-
MOJIyJIb U 6e3 menmresieil Hyas. JJokaxure, 9T0 s JTIOG0r0 MaKCUMAJIBLHOTO HJIEAJIa
I C A, kombo B/IB = B®4 (A/IA) KOHEYHOMEPHO KaK BEKTOPHOE IIPOCTPAHCTBO
Hajg A/IA n HeTPUBHAJIBHO.

VYkazauume. Bocnomwayitrech semmoit Hakasmbr.

Bapaua 10.17 (!). Jokaxwure, uTo 1embiii MOpdU3M BCErJa CIOPbEKTUBEH, IPHIEM
11poobpas 000t TOYKHM KOHEYEH.

VYkazaume. BocnonbayiiTech mpeabyIeit 3amadeii.

Sanaua 10.18 (*). Ilycres X — Y — nessiit Mmopdusm, a I C Ox — HeHyseBoii mpo-
croit upean. dokaxkure, aro I N Oy — TOXKe HEHYJIEBOI UIEAI.

10.3. Ilesoe 3amblkaHUE

Onpenenenune 10.5. Ilycrs A C B — kosbia. MHOXKeCTBO BCeX JIEMEHTOB B, eJIbIX
HaJ A, HasbIBaeTCd MeJbIM 3aMblkaHueM A B B. MHOXKeCTBO BCeX JIEMEHTOB IIOJIS
qacTHLIX A, menbix Has A, HaspiBaercs mesbIM 3ambikanneM A. Konono A C B na-
3BIBAETCA 1EJIO3aMKHYTBIM B B, €CJIi OHO COBITAJAET CO CBOUM IIEJIBIM 3aMbIKQHIEM
B B, 1 1e;103aMKHYTBIM, €CJIM OHO COBIAIAeT CO CBOUM IIEJIBIM 3aMBbIKAHUEM B ITOJIE
yacTHbIX k(A).

Banaua 10.19 (!). Iycrs A C B — kosblia 6e3 geauTesieit Hyss, npudeM B KOHETHO
HOPOXKJIEHO Kak A-Mosyib. Pacemorpum ux noss dactbix, k(A) C k(B). Jokaxnre,
uro k(B) KoHeuHoMepHO Hag k(A).

Onpenenenune 10.6. Ilycrs R — KOHEYHOMEDPHOE KOJIBIO Ha L mosieM k. Paccmorpum
6ununeiinyo dopmy a,b — Tr(ab), rae Tr(ab) — caen sugomopdusma Ly, € Endy, R,

Lap
x % abx. Takas dopMa HA3bIBAETCS CJIETOM.

3agaua 10.20. Ilycrs K — koHeunoe pacmiupenue moJist k xapakrepuctuku 0. Toxa-
KuTe, 9T0 bopMa Tr HEBBIPOXKIEHHA Ha K.

Sagaua 10.21 (*). Ilpusegure npumMep KOHEUHOTO PACIIMPEHUE MOJIEH B XapaKTepu-
cTuke p, st Koroporo dbopma ciena a,b — Tr(ab) BoIpOXKIeHHA.

Sagaua 10.22 (!). IIycrs A C B kosblia 6e3 jesuresieil Hyss, npudeM B KOHEYHO
HOPOXK/JEHO Kak A-Mostyib. Bocnosszosasimces BioxenueM k(A) C k(B), paccMoTpuM
caen Tr(b) noa b € B C k(B). Hokaxure, uro Tr(b) € A.

3amaya 10.23. Ilycrs A — kosbio 6e3 mgesureseit Hysst, M — KOHEYHO-TIOPOXK JIEHHBIN
A-monynn 6e3 kpyuenusd, a V := M Q4 k(A) coorBeTcTByIOIEE BEKTOPHOE IPOCTPAH-
crBO. Pacemorpum HeBbIpoK ieHHy 0 Ornneiinyto dopmy g @ V XV — k(A), u upen-
nogtoxumM, 910 g(m, m') € A s kaxapx m,m’ € M. Hokaxkwure, ato M* := {z €
V | Yme M, g(z,m)e A} conepxur M.
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~

Sagaua 10.24 (*). B ycioBusx npeisiayiieil 3ajadu, Beeria g BepHo, aro M* &
Homa (M, A)?

3amaya 10.25. Ilycre A C B kouiblla 0e3 zejinresieil HyJis, npudeM B KOHEYHO I10-
poxJeHo Kak A-momyib. JJokazkuTe, 9TO MOXKHO BBIOpATh 0a3uc ey, ..., e, B k(B) Hax
k(A), Takoii, a0 Bee e; jexkar B B C k(B).

3amada 10.26. B ycioBusix npempiiyiieil 3ajgadu, paccMoTpuM moaMoayis My C B,
HOPOKJIECHHBIH €1, ..., e,. Jlokazkure, uro M| D B.

VYkazauue. Bocrnosb3syiitecs 3aadeit 10.23 1 HEBBIPOXKIEHHOCTHIO TF.

Bapaua 10.27. Ilycers [K : k] koHeunoe pacmupenue moseit, A C k momaxosbIo, a
M; C K — A-nonmonynb K, HOpOXKIEHHBIN Ga3ucom eq, ...,e, B [K : k]. Jokaxure,
a0 on ceobomHbIil. 1 Pacemorpum momyiis My = {x € V | Ym € M, Tr(z,m) € A}.
Hokazkure, aro M; ToxKe CBOOOIHBII.

Sanaua 10.28 (!). IIycrs A — HeTepoBO KOJIBIO XapakTepuctuku 0 Ge3 menmreseit
uyust, [K : k(A)] KOHEUHOe pacIIMpeHue ero IoJisl YaCTHBIX, a B — Iesioe 3aMbIKaHue

A B K. Jlokaxkute, 9T0 B KOHEYHO MOPOXKIEHO KaK A-MOJIYJIb.

VYkazauue. Bocrmosb3yiiTech npeapiayteii 3aadeit, 9To0bl peasn3oBaTh B Kak moj-
MO/LyJIb CBODO/IHOTO MOjtysist M7 .

Omnpepnenenne 10.7. Ilycte A — xoneuHO-IOpOXKAeHHOe KObio Hayt C, 6e3 nenn-
reseil myns, a B ero nesoe 3ambikanue B k(A). Mopdusm HOpMAIU3AUU €CTh

MopdusMm Spec B — Spec A, a Spec B HazbiBaeTcss HOpMagmusanueit Spec A.

3amaua 10.29. Haiigure nenpuBoammoe addunnoe MHOroobpasune, KOTopoe He HOp-
MAJIBHO, U OIPEJICJIUTE €r0 HOPMAJIN3AIHIO.

3amaya 10.30. Jlokaxkwure, 910 MOPpMU3IM HOPMAIMIAIUN — IIEJIBIA.

Sagaua 10.31 (!). Iycrs X' 4 X - owesmmrii OupanoHaabHbI MOphu3M, a X
HOpMaJbHO. JIoKaKuTe, 9T0 ¢ — H30MOPHUIM.

VYkazaume. Yoeaurech, uto Ox: O Ox comepKurcs B 1ejioM 3aMmbikaann O x
Sagaua 10.32 (**). Iycrs X — menpusomumoe adbdunnoe muorootpasue. JTokarku-
Te, uTo X HOPMaJbLHO TOIJ/A U TOJILKO TOTIA, KO/ Jiio0as HellpepbiBHAs PalldOHA b

Has Gyuknusa Ha X perysisapHa.

Bagaua 10.33 (*). Hokaxure, uro C[z?, y?, zy] nenozamxnyTo.

1CBoGomHBIM A-MOJIyIEM HA3BIBAETCS MOJLYJIb, H30MOPGhHBIT A™.
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