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10 xmacc (upodu) e 11 wmions

Monsa n pacwwmpeHns nonei.

Onpepenenne. Ecau moae K copepxurcs B moae L, To 6yaeM roBoputs, uTo L — pacwuperue K.
Vnp. 0. CymectByeT Au pacmuperue moas C?

Ynp. 1. AorakuTe, 4TO KaXkpoe moae copepxut Q mam Z, (TouHee rosopsi, moae, msomopdroe Q
UAY Zy,) B Ka9ECTBE IIOATIOASI, IPHYIEM POBHO OAHO M3 3THX IOAEH.

Onpepenenne. Nwoboe pacmupenre [ moass K sIBAsIETCST BEKTOPHBIM IIPOCTPAHCTBOM Haa K oTHO-
CATEADHO OOBLIYHBIX OIIEpPAIlMil CAOXKEHUS ¥ YMHOXXEHUS B IoAe L. PasMepHOCTHL 3TOro BEKTOPHOI'O
mpocTpaucTBa [ maa moaem K HaswiBaeTcst cmenendvro pacmupenus L C K um obo3HawaeTcs gepes
[L: K] =dimg L. EcAu cTenens KOHEYHA, PACIIXPEHNE HABLIBAETCS KOHEUHBLM.

Vnp. 2. CyLIecTByeT AY IIOAE U3 IIIECTH SIAEMEHTOB? AAS KaKUX M MOXHCEM CYULECNB08GMD KOHEY-
HO€e IIOAE U3 M SAEMEHTOB?

Onpepenenne. ITycts mmeercss pacmuperue K C L, S — HekoTopoe moaMHOKecTBO B L. Obo3HaUUM
ugepe3 K(S) HammeHbIee (IO BKAIOUEHUIO) IIOATIOAE IOASI L, coaepskaiiee Bce aneMeHTH u3 K u u3 S.
Mz 6yaem roBoputs, uTo K(S) moayueno npucoedureruem saeMeHToB S K K.

Vnp. 3. Aoxkaxxure, uyro K(S) cyumecTByer.

Vnp. 4. Nokaxkute, uTo K(S)(M) = K(M)(S) — pacmnpenne He 3aBUCUT OT IIOPSIAKA IIPUCOEAMHEHMSI
9AEMEHTOB — BaKHelIee cBoicTao!!!

Onpepenenne. ABa moast K u | Ha3bIBAIOTCS U30OMOPPHLIMU, ECAU CYIIECTBYET TaKasi OMEKIIUS
MEXXAY UX dIAEMEHTAMYU, IPU KOTOPOH CyMMa IIEPEXOAUT B CYMMY, IIPOM3BEAECHUE — B IIPOU3BEAEHUE.

Vnp. 5. AOKa>kuTe, YTO IPU U30MOPPU3ME HYAEBOH SNEMEHT IIEPEXOAUT B HYAEBOM, EAMHUYIHBIN —
B €AMHUYHBIN, Pa3HOCTb — B Pa3HOCTDb, & YACTHOE — B YACTHOE.

Hac 6yaeT nHTepecoBaTh IpocTeimuii (1 OAHOBPEMEHHO C STUM Ba>KHENINNH) cAydail: KaK yCTPOEHO
pacmmpenre, IOAYIEeHHOE IIPUCOEAHEHNEM OAHOI'O dIAeMeHTa?

Onpepenenne. Ilycts K C L — pacmupenume moneir. SaeMeHT x € L HasbIBaeTcs an2ebpaurHbim
Hap K, eCAu OH SIBASIETCST KOPHEM HEKOTOPOT'O HEHYAEBOTO MHOTOYAEHA ¢ KoaddunuerTamu u3 K (sTor
MHOT'OYAEH MOXKHO CYUTATh HEIPUBOAUMEIM Hap K). B IpoTmBHOM cAydae FOBOPSIT, YTO X MPAHCUEH-
Oenmen Hap K.

Vnp. 6. a) Kakue KOMIIAEKCHEIE YUCAQ aATebpanvHbl Haa R, a KaKue — TPAHCIEHAEHTHEL?
6) AoKa>kuTe, YTO CYIIECTBYIOT BEIIECTBEHHEIE YNCAQ, TPAHCIIEHAEHTHEIE Haa Q.

Teopema 1. Ecau snemenT « TpancuenaenTeH Hap K, To K(a) msomopdro K(t) — moaro parmoHaAbHEIX
dyurnuit Hap K oT opHOR ITepeMeHHO.

Vnp. 7. Ilycts K C [, ¢ € L — anrebpauveckuir Hap K anemeHT. PaccMoTpuM HeHyAeBO# HeIpu-
BopuMElf MHOrOouneH f(x) € K[x], KopHeM koToporo siBastercsi «. Toraa ecam ¢g(x) € K[x], To
gla) = 0 < g(x):f(x). To ecTb 3TOT MHOI'OYAEH OIPEAEAEH OAHO3HAYHO C TOYHOCTHIO AO MYABTH-
IIAMKATUBHOTO MHOXKUTEAS.

Vnp. 8. 36aBbTeCh OT MPPAIMOHAABHOCTA B 3HAMEHATEAE:
o —a+1=0.

3055 +;X —5, TA€ X — KOpEHb yDPaBHEHUS

Teopema 2. Ecan &« — KOpeHb HEIPUBOAMMOro Haa K MHOTOYAEHA CTEMEHH TN, TO pacmmperue K C
K(ot) mMeeT cTemeHb M, IPUYEM 3AEMEHTH 1, o, o, ..., a™ ' obpasyior 6asuc moas K(x) map K.

Vnp. 9. Ilycte oy, x; — ABa KOpHsS HempuBoauMoro MuorodaeHa f. Toraa moast K(oy) u K(x;y) u3o-
Mopdubl. [IpuBeAnTe IpUMED, MOKA3BIBAIOIINIA, YTO OHY MOTYT HE COBIAAATH.



[na camocTosTeNnbHOro peleHns
1. Uzomopdusr an Q(v2) u Q(+v/3)?

2. OnuuuTe Bce KoHeuHble pacmupenus a) C; 6) R.

3. a) AoKaXkuTe, YTO B IOAE XAPAKTEPUCTUKY P BBIIOAHSIETCS PaBEHCTBO: (X +Y)P = xP + yP.
6) PasnoxuTe Ha MHOXKUTEAHN Hap Z, MHOTOUAeH XP — X.
B) Aoka>kuTe 9acTb meopemsv, Buavcora: (p —1)! = —1 (mod p) npu npocrom p.

Teopema 0 pa3mepHOCTU GaLIHK

Teopema 06 anrebpanyHocTn koHeuHoro pacwmpenus. Ecam K C L — KoHeuHOe pacIiupeHne CTENEHA N,
TO Ka>XABIZ d9AeMEHT 13 L anrebpamder Hap K cTemeHu He BBIIIE M.

Teopema o pa3meproctu 6awnn (vacts I). Ilycte k C E C L — moast, mpuyem pacumuperus k C E u
E C L — xomeunsr. Toraa pacmmupenue k C L xomeusmo u [L : k] = [L: E] - [E : k].

Cneacteue. CyMMa, pasHOCTD, IPOU3BEACHNE U YACTHOE aArebpandecKux ducen (B AAHHOM IIOAE HAA,
AQHHEIM IIOATIOAEM) SIBASIETCS aATebpandecKUM YUCAOM. VIHade ToBOpsi, MHOMKECTBO aArebpamydecKux
uyucen (B AQHHOM IIOAE HaA AAHHBIM IIOATIOAEM) SIBASIETCSI ITOAEM.

Vnp. 1. HajtauTe pasmeprocTs u 6asuc pacmmperus Q(v/2, v/3).

Vnp. 2. IIycTs «, B — ABa Pa3sANYHBLIX KOPHS MHOTOYAEeHA MHOrouAeHa x> — 3. HaitawTe pasmMepHOCTD
u 6asuc pacmupenus Q C Q(«, B).

Vnp. 3. AOKa>kuTe, UTO MHOTOYAEH X° — 7 HEIPHBOAUM Hap moaeM Q(+/3).

Vnp. 4. \oKa>kuTe, 9TO 9UCA0 aV/3+b/7/2+¢c+V/8, a,b, ¢ € Q paroHaABHO TOTAA X TOABKO TOTAR,
KOTAQ OHO PaBHO HYAIO.

Vnp. 5. a) IToae F C C moayueno u3 (Q mpucoepmHeHMeM KBaApPaTHBIX KOPHeR u3 a) cTa; 6) Bcex
PalOHAABHEIX 9UCeA. NOKa>KUTe, 4TO B F HET HU OAHOIO KyOMYeCKOro KOPHS U3 a) IeA0ro; 6) pamuo-
HaABHOT'O YMCAQ, KOTOPHIN He SIBASIACS OBl KyO6OM palrOHAABHOIO YHCAA.

6) MsraganrbHO paHO noae Q. OdepeAHOe IIOAE IIOAYIAETCS U3 IPEABIAYIIETO IPUCOEANHEHNEM HEKO-
TOPOT'O KOPHS U3 KAaKOI'0-TO AEMEHTA ITOI'O IIPEABLIAYINETO 3Ta’ka cTeneHu 2,3 uAu 4. AOKakKuUTe, YTO

5 5 o
HE B KaKOM 3Ta’ke HeT saeMeHTa v/5. (V/5 e ewvipasicaromcs wepes padukans. cmenerets 2,3 u 4.)
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Vnp. 6. IIycte v = V/15. PaccMmoTpuM 49mcao ag + ait + a2 + -+« 4+ apur'™, a; € Q. Ilycrs gmcao

SIBASIETCSI KOPHEM HEIIPUBOAMMOI'O MHOTOYAEHA. JeMy MOXKET PABHSITHCS €T'0 CTEIEHD?

Ynp. 7. a) PaccmoTpuM At060e KOMIAEKCHOE YUCAO, KOTOPOE IOAYYAETCS U3 PaIMOHAABHBIX UHCEA
IIPpY IIOMOIIY apUPMETUIYECKAX AEUCTBUN 1 Ollepaluii M3BAECUEHUST KOPHEN. AOKA’KUTE, YTO 3TO YUCAO
anrebpamyHo.

6) OueHuTe CTENEHb AATEOPAMTHOCTH UUCAA \3/ 2-5V3— \/ 3+5V7.

HETPUBUAIbHbIN BOMNPOC. Mioboe nn anrebpanyeckoe Y1cio nony4aercs Takum obpasom?

,D,J'IFI CaAMOCTOATENIbHOIO peLeHnaA

1. Noraxxure, ato Q(v/2,v3) = Q(v2,V6) = Q(v2 + V3).

Teopema (o pasmepHocTu Gawhm, yacto Il). ITycts k C E C L — moasi, npuyuem pacmwupenue k C L
koHeuyHo. Toraa pacmupenust k C E u E C L xomeunsr, mpuuem [L: k] = [L: E]- [E: k]

Teopema 06 anrebpanyeckoit 3aMKHYTOCTM nons anrebpanyecknx yncen. Ecar HEKOTOpPOE KOMIIAECHOE YUC-
MO SIBASIETCSI KOPHEM MHOTrOYAeHa ¢ aarebpawdeckumu (Hap Q) xosddurmenTaMu, TO 3TO YUCAO aareb-
pauuHo (Hap Q).



