JlncTok Nel6 AKcCoMbl nons 10.2013

ITosne

Onpenenenne 1. MmoxkecTBo F' HA3BIBACTCS NOAEM, €CITI HA HEM 33/IAHBI OLEPAINH CAONCEHUA T YMHO-
orcenus (orobpaxkenust +: F' X F'— F u -: F' X F — F COOTBETCTBEHHO), YJOBJIETBOPSIOIINE CIIEITy-
IOIIUM YCTIOBUSAM ((aKCUOMAM NOAA):
(Al) Va,be F: a+b=>b+a (KoMmMymamusnocms CA0MHCEHUSA).
(A2) Va,b,ce F: (a+b)+c=a+ (b+c) (accoyuamusnocmo croocenus).
(A3) B F cymecrsyer Takoii ssement 0, uro Va € F @ a+ 0= a (cywecmsosarue nyas).
(Ad) Yae F 3Jbe F: a+b=0 (cywecmsosanue npomueonosoHcrozo semenma).
DteMenT b HA3BIBACTCA NPOMUBONOAONHCHBIM K ¢ T 0003HATACTCT —d.
(M1) Va,be F: a-b=10b-a (KomMmymamueHocms YymHoNCEHUR).
(M2) Va,b,ce F: (a-b)-c=a-(b-c) (accoyuamusrocmv ymmostcerus).
(M3) B F'\ {0} cymecrsyer Takoii anement 1, uro Va € F':  a-1 = a (cywecmsosarue eduruwt).
(M4) Yae F,a#0, 3JbeF: a-b=1 (cywecmsosarue 0bpammozo ssemenma).
Dnement b naspiBaercst obpammusim K a u obosnadaercs 1/a wm a™t).
(AM) Va,b,ce F: a-(b+c)=a-b+a-c
(duecmpubymueHocmv YMHONACEHUA OMHOCUMENDHO CAOHCEHUR).

Onpenenenue 2. [Is1 1100bIX 3/1eMEeHTOB 10JIA a, b € F' ypaBuenue a + r = b uMeeT e€JIMHCTBEHHOE
pemenne r = b + (—a), KoTopoe 0b03HAYAETCS b — @ M HA3BIBACTCS PA3HOCTNBIO SJIEMEHTOB b U a.
Taxum oOpasoM, B I0JI€ OIpeIe/IeHa OlepaIs GoluUUMaHUA.

Omnpenenenue 3. s q00bIX 3/1eMeHTOB 1101 @, b € F, a # 0, ypaBHeHue a-x = b MMeeT eIMHCTBEHHOE
pemtenne ¥ = b - a~ !, Koropoe obo3HauaeTCA % 1 HA3bIBACTCA 4aCmMHuLM dIeMeHTOB b u a. Takum

oOpa3oM, B II0JIe OIpeiesieHa omnepalnsd deseHus Ha HeHYyJIeBbIe 3JIEMEeHTHI.

Bagaua 1. [Iycrs F' — noste, a,b € F. Jlokaxkure, 9T0O
a) —(a+b)=(—a)+ (-b); 6) ectma,b#0,710 (a-b)"'=a"t-b7L.

Bagada 2. [lycrs F' — mnoste. Jlokaxkure, 910

a) s joboro a u3 F Beinosnseno pasencrso a - 0 = 0;

0) ecsu jyist seMenToB a u b u3 F' crpaseyimBo paBeHCTBO @ - b = 0, To 6o a = 0, ymbo b = 0.
B)* OcraHercs Jin BEPHBIM YTBEPKJICHNE IyHKTA 6), €CIl OTKA3aThCs OT aKCHOMbI M47

Bagaua 3. [lycre ' — noste, a € F. Jlokaxkure, 9T0
a) a-(=1)=—a; 6) (—a)-(—a)=a-a; B) ectua# 0,10 (—a)™t = —a L.

Bamaua 4. [lycts F' — none, a,b,c,d € F, npuaém b, d # 0. Jokaxkure, 910
a ¢ a-c a ¢ a-d+b-c
a) 5= 6 T4 5= T
b d b-d b d b-d
3Bajmava 5. CyriecTByer Jin 10Ji€, COCTOSIIEE U3
a) ONHOIO 37eMeHTa; 6) JBYX 9JIEMEHTOB; B) TPEX JIEMEHTOB; T)* UETBIPEX HJIEMEHTOB?

Bamaqa 6. [Iycrs p — npoussosbHoe poctoe uncio. [ocrpoiite mose, cocrogiee u3 a)° p 3JeMEHTOB;
6)* p? snemenTos.

Bagaua 7*. CyiecrByer Jin 10Jie, COCTOSIIIEE U3 IECTH JIEMEHTOB?
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JImnHeiiHo ymnopso4eHHOE ToJIe

Omnpenenenue 4. MHuokecTBO F Ha3bIBACTCS AUHETHO YNOPAOOUEHHDBIM, CTTT Ha HEM 381aHO OTHOIIIEHIE
«MEHBIIIe WM PaBHO» (TO €CTh M3BECTHO, it KaKnX a,b € F BBIIOJHEHO HEPABEHCTBO a < b), IPHIEM
BBITTOJTHEHBI CJIEYIONINE GKCUOMDL NOPAIKG:

(O1) Yae E: a < a (pepaekcusrocmy).

(02) Eciu a,b € E, npuaém a < bu b < a, 10 a =b (anmucummempuunocmy).

(03) Ecin a,b,c € E, npuaém a < bu b < ¢, 10 a < ¢ (mpansumusrnocmy).

(04) Ya,be E: mubo a < b, mibo b < a (aunetinas ynopadowennocms).
Bwmecro a < b nummyt takxke b > a, a 3amucu a < b u b > a o3Hagator, 9to @ < b u a # b.

Onpepenenne 5. Ilone F' naseiBaerca ynopadouennvim nosem, eCIi MHOKECTBO F' JIMHEHHO yIIopsimo-
YEeHO, IIPUYEM BBIIOIHEHBI CJICLYIONIE aKCUOMBI:

(AO) Ecmm a,b,c € Fua<b toa+c<b+c.

(MO) Ecin a,b,ce F,0<cua<btoa-c<b-c

Bagaua 8. [lycrs F' — ymnopsimoduertoe moJje. JJokazkure, 910
a) eema<buc<d toa+c<b+d;
6) ecem0<a<bul<c<d oa-c<b-d;

B) ecma<buc<0,roa-c=b-c

11
r) ecm 0 <a<b, t0—-2>—;
a

b?
a) 1>0.

3agaga 9. [lycte F' — ynopsijiouernoe moJjie, P — MHOXKECTBO BCEX €TI0 NOAOHCUMEALHBLL IJIIEMEHTOB,
to ectb P = {a € F'| a > 0}. Jlokaxxute, 9TO TOI/Ia BBIIOJHEHBI CJIEYIOINE CBOMCTBA:

(P1) Ya€e F: nubo a € P, mbo a =0, mbo —a € P.

(P2) Ecmma,be P,toa+be Pua-be P.

Bamaga 10°. Ilycrs F' — mose, P C F — moaMHOXKeCTBO, yaoBiaerBopsitoniee yciaosusm (P1) u (P2)
u3 npeaplLynei 3agaqan. Jlokaxkure, 4ro mojie F' MOXKHO clie1aTh YHOPSAIOUEHHBIM TaKUM 0OPa30M,
qTo P OyjeT MHOYKECTBOM IOJIOKUTENIBHBIX JIEMEHTOB, IPUIEM OTHOIIEHUE MOPSIKA < OJHO3HATHO
OIIPeJIEJIATCA MHOXKECTBOM P.

Bagada 11. /lokazkute, 9TO B JIIOOOM YIOPSOUYEHHOM I0JI€ OECKOHEYHO MHOT'O 9JIEMEHTOB.

Bamaua 12°. [lycte F' — ynopsiodyennoe mose. PaccMoOTpuM MHOXKECTBO PAIMOHAIBHBIX (DYHKIUH OT
IIepEeMEHHONR &

F(zx) = {ggg | P(z), Q(x) — muOrowiensl ¢ Kosddurnuentamu B oste F,  Q(z) # 0}

C €CTeCTBEHHBIMU ONEPAITUSIME CJIOYKEHUsT U YMHOYKEHHSI.

a)° Ilposepbre, uto F(x) — 310 TIOJIE.

6) dokaxkure, uro nosie F'(z) MOXKHO cjie1aTh yIIOPsOYEHHBIM.

B)* Jlokaxkure, 4ro mojie F'(r) MOXKHO C/IeJIATh YIIOPAZOUYCHHBIM KaK MIUHUMYM JIBYMsI PA3/IHIHBIMI
crIocobamu.
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