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NCZcQcRcC

Omnpenesnenne 1. Omnowenue sksusarenmmocmy ~ Ha MHOxKecrBe M.
1) Pedaexcusnocts: a ~ a.
2) CummerpuuHocTb: ecau a ~ b, o b ~ a.
3) Tpausurusnocrs: ecau a ~ b, b ~ ¢, 10 a ~ c.

IIpepsioxxenue 1 Omnowenue sxeusasenmuocmu pasbusaem M 6 obsedunenue KAGCCO8 IKBUBA-
AEHMHOCTIU, Mak 4mo ¢ ~ b moada u moavko moeada, K020a OHU NPUHAOAEAHCA OOHOMY KAACCY IKGU-
BANEHMHOCTNU,.

Onpeaesienne 2. Bynem ropopuTh, 9To omepanus a x b onpedeserna xoppexmio Ha KIaccaX SKBHBa-
JIEHTHOCTH, ecj Jid a ~ @', b ~ b Bomosneno axb ~ a’ xb'.

Onpenenenne 3. [esocmnoe xKoavuo (integral domain) — KOMMyTaTMBHOE KOJIBIO C eaununeii 6e3
JlesTuTeelt Hysd, TO eCTh TaKuX a,b # 0, aro a - b = 0.

Onpenenenne 4. [Tose wacmuoir F(K) nenocrroro konbna K — MHOXKECTBO KJIACCOB 9KBUBAJIEHTH-
ocru map (a,b), a,b € K (3anmuceiBaeMbIx Kak gpobu a/b) mo ornomenuto a/b ~ c¢/d ectm a-d =b - ¢
(mpoBepbTe TPAH3UTUBHOCTL!), ¢ OnepanusaMu

a/b+c/d=(a-d+b-c)/(b-d), (a/b)-(c/d)=(a-c)/(b-d), —(a/b)=(—a)/b, (a/b)~!=Db/a.

SameTuM, 4TO JjId TPAH3UTUBHOCTU OTHOIIEHUS ~ TPEDYeTCsd OTCYTCTBUE JIeUTEe el HyJd.

Yupaxkuenue 1 Iloae wacmunx deticmeumenvio asaaemca nosem, codepacaujum K 6 kawecmee no-
dxoavuya (a,1).

JIJ1st TIOJTYKOJIbIIa. MOXKHO aHAJOTHIHBIM 0DpPa30M JOOIpeleiuTh BhiauTanne. Ho 9106l 100uThCst
TPAH3UTUBHOCTU OTHOIIICHUA HpI/I,Z[éTCS{ HEMHOI'O YyCJIO2KHUTDHb KOHCTPYKIUIO.
Oupepenenne 5. Ilycts X — MOJIYKOIBIIO ¢ KOMMYTATUBHBIM CjioxkeHueM. OIpPeIesiuM ero koabuo
I'pomendura K (X) Kak MHOKECTBO KJIACCOB 9KBUBajieHTHOCTH 1ap (a,b), a,b € K (3anuchiBaemMbix Kak
pasHOCTH ¢ — b) 1O oTHOIEHUIO a — b ~ ¢ — d ecu cymectByet k € X, Takoe uro a+d+k =c+b+k,
C olepalusiMmu

(a—b)+(c—d) =(a+c)— (b+d), (a—b)-(c—d) =(a-c+b-dya-d+b-c), —(a—b)=b—a.

Yupaxkxueuue 2 Koavyo I'pomenduka deticmeumenvbno A6AAEMCA KOMDYUOM.

Bamernm, uto X orobpaxkaercs B K (X) Kak smemeHTs! BuIa (¢ + a,a), HO Takoe 0TOOparkeHne He
BCerJga dABJIdeTCd BJIO2KCHUEM.

Onpeznenenne 6. [Iycrs K — kommyraruBnoe koub1o. Hopma |a| : F — Q, — orobpazxkenue, Takoe
ITO

1) |a| =0, |a] = 0 Tosbko ecm ¢ = 0,

2) |ab| = |al|b],

3) la+b| < |a] + |b].
Omnpegnenenune 7. llocnegosarensuocts a; € F', 1 € N, HazeiBaerca ¢yndamernmanvrol, ecin

Ve >03dN e N: Vm,n > N |ap, —a,| < €.

Onpegenenne 8. [lonosimenne K — MHOXKECTBO KJIACCOB SKBUBAJIEHTHOCTH (DYHIAMEHTAJJIBHBIX [1OC-
JIEJTOBATEILHOCTEl 110 OTHOIIIEHUIO a; ~ b;, ecju

Ve >03dN €N: Vm,n> N l|a,, —b,| <e

C INOYJICHHBIM CJIO2KCHUEM U YMHO2KEHUEM.
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Yupaxkxuenue 3 Jokxaocume, umo K A6AAEMCA KOMMYMAMUSHOM KOAbUOM, codepoicausum K 6 Kka-
wecmee nodkoavya. Boaee moezo, doxasicume, wmo ecau K asasemcea noaem, mo u K asasemca nosem.

U rak, Z = K(N), Q = F(Z), R = @, a C nergo mosiyants u3 R mobaBienneM MHUMO €MHUIIBL.
Bameuaresbuoe cBoicTBO noasg C — ero aszebpauveckas 3aMKEHYMOCTDG

Teopema 1 OcHoBHast TeopeMa aaredpbl. Beakutll mHozouaer Hernyaesoli CMeNneHy ¢ KOMNACKC-
HOLMU KOIPHUUUEHMAMU UMEETN, KOMNACKCHBLT KOPEHD.

Omnpenenenne 9. Bexmopnoe nose na miockocrn v(z) : R?2 — R? — menpepbishoe orobpakenue,
COTIOCTABJIAIONIEE KazK/0H TOUKE ILJIOCKOCTH BEKTOD (TOHKOE Pa3/uuue MexK/ly TOYKAMU U BEKTOPAMU
obCcyuM 1mo3Ke B KOHTEKCTE JIMHEHHON anrebpsl).

Onpenenenne 10. Ocobas mowka (HOAb) BEKTOPHOIO 1o/ — TOYKA &, Takas 4aro v(z) = 0.

BameTnM, YTO KaXK/Iblil HEHy/JIeBOl BeKTOp v(x) MOMXKHO 3allUCaTh B TPUTOHOMETPUIECKOH hbopme
[r(z), ¢(z)], rue yroa ¢(z) oupenenén ¢ rounocrsio 1o 2rk, k € Z. Ilycrs reueps y(t), t € [0,1], —
HempepbiBHas m1ockas 3aMkayTas (77(1) = v(0)) kpuasi, He mpoxosIIas depe3 ocobbre Touku v. Torma
#(y(t)) moxkuO cumrars HeupepbiBHON (yHKuueil Ha orpeske [0, 1], upuuém eé 3HaveHUs] HA KOHIAX
orymmyatorcd Ha 27k,

Onpenenenne 11. Bpawenue BekTopHOro nosist v(x) uHa Kpusoii y(t) onpegenserca Kak Hesaoe Iuc/aio

(¢(v(1)) — ¢(2(0)))/2m.

Crenytomias JjieMMa BepHa, Jjid I'PAHUIIBI 000N 00/1aCTH, HO HAM OHA MOTPedyeTcs B JOCTATOYHO
¢J1aboit OOIITHOCTH.

Jlemma 1 Ecau spawenue sexmoprozo noaa wa oxpyoicnocmu y(t) = (Rcos(2nt), Rsin(2nt)) oma-
UYHO OM HYAA, O BHYMPU HEE eCNb 0CODAA MOYKA 9020 BEKMOPHOZO NOAA.

Loxaszameavcmeo: Ilycrb BHyTpPU OKPY2KHOCTH HET OCOOBIX TOYEK, TOI/IA BPAIIEHUE OIPEJEJEHO KAK (DyHKIUs
or paauyca r Kourypa npu 0 < r < R. dra dbyHKUS HenpepblBHA U AUCKPETHA (IpuHUMAET 3Hadenus 27k),
3HAYUT OHa KOoHCTaHTa. Ho mpu r = 0 e€ 3HaveHne paBHO HYJIO, UTO MPOTUBOPEYUT yCIOBHIO.

Jlemma 2 Ecau na kpusoli ¥ 6eKmMOpHbIE NOAA U U U 06pa3y0mMm ocmpuill Y204, MO UL GPIULEHUA
cosnadarom.

Hoxazameavcmeo: Ilo yciosuio 3nauenus AByX QYHKUMA OTJIMYAIOTCH MEHbLIE, YeM Ha /2 10 MOy 2T,
3HAYNT OHW OTIMYAIOTCH MEHbIe, YeM Ha 77/2 1 10 abCOMIOTHOMY 3HAYEHUIO, B YACTHOCTH M Ha KOHIIAX.

Temepsb MBI B crjTax ToKa3aTh Teopemy 1. YMHOMXKAsI HA KOHCTAHTY, JOCTATOYHO PACCMOTPETH CIydail
muorowena sujga P(z) = 2" + ap_12" 1 + -+ + ag. On kak orobpaxenue C = R? 5 C = R? zajaér
BEKTODHOE II0JIe, ¥ TpebyeTcs JI0Ka3arh Haaudue ocoboil Touku. BospméMm R = |ap—1| + -+ + |ag].
Torya na okpyxuocru |z| = R umeem |P(z) — 2"| < |2"|, 3nauur, nose P(z) na okpyxuocru |z| = R
obpasyer ocTpslii yros ¢ mosem z". [Ipm 3ToM Bpamienne BEKTOPHOTO IOJsS 2 PaBHO 7, OTKYy[a II0
Jlemme 2 Bpamienue P(z) ommano ot mHyss, u mo Jlemme 1y Hero ectb ocobasi TOUKA.



