HNneaau B NpLCTEH HA MOJUHOMHUTE HAX Aa1eHo moJje. TeopeMa HA
Kponekep. CbhliecTBYBAaHE HA MOJIE HA Pa3jaraHe Ha JUHeHHU
MHOKHUTEJIN

Teopema 1:
Hexa F e none u I e nenynes uoean 6 Ffx] , [+ {0}.

Hexa f(x) e nenynee noaunom om I, kotimo uma Hati-nucka 8v3modicna cmenet. Toeasa
g(x)el < g(x) ce Oenu na f(x).
Honunomvm f(x) ce napuua nopasxicoawy noaunom na uoeana I u nuwem I=(f(x)).

-BO:
1) neka g(x) ce nenu Ha f(x). Torapa g(x) = f(x).h(x) monexe f(x) €/, cnenpa g(x) 1.

2) meka g(x) el IlpencraBame g(x) = f(x): q(x) + r(x), kpaero cr.r(x) < cr.f(x) mwmm r(x) = 0. a
JIOTIyCcHeM, ue g(x) He ce aenu Ha f(x). Torasa r(X) e HeHyJieB moauHOM U uMame 1(X) = g(x) — f(x).q(x).
Toit kato g(x), f(x)el ,cnensa 4e r(x)e /. ToBa e mpoTuBOpeUre, MOHEKE 1(X) € MOJIMHOM OT UAeal C
MO-HHUCKa cTerneH oT f(x).

Teopemara e nokasasa.

Teopema 2:
Hexa F e none u f(x)e F[x] u f(x) e nepasnoscum nao F.

Toeasa ¢hakmopnpvcmenvm K = F[x] / (f(x)) e noxne.

-BO:

[Tomarame (f(x)) =1.

Ot ToBa, ue F[x] e komyratuBeHn npbcteH = K = F[x] / I cpmio e komyratuBeH npbcTeH. ChrilacHO
Teopemal Bceku HEHyJIEB MOJUHOM OT | MMa crerneH mo-rojisiMa win paBHa Ha cT.f(x). CnemoBaTtenHo B [
HSIMa KOHCTaHTH, NIOpaJW TOBAa €IUHUYHUAT elneMeHT e Ha F He mpunamiexxu Ha [. ToBa o3nauaBa, ue
ceeeHusT kiac e + [ # I (HenyneB enemeHT Ha F[x]). OcBeH ToBa

(h(x) + I)(e + ) = h(x). e + I=h(x) + I

cienoBarenHo e + I e enquHna Ha npbeTeHa K, xodro e pasznuyHa ot HyneBus eneMmeHT Ha K. M Taka
daxTopnpbereHa F[x] / I e komyTaTuBeH npbcTeH ¢ eauHuua. OcTaBa Aa JOKaXeM, 4e BCEKU HEHYJIEB
eneMeHT Ha K e oOpatum.

Hexka g(x) + €K e HenyneB enemeHT, 1.e. g(x) + [ # 1 nmm g(x)¢ 1. Cernacuo Teopemal g(x) He ce menu
Ha f(x). [lonexe f(x) e HepaznoxuM cnensa, ye ( f(x),g(x) ) = 1. Toit xkato ( f(x),g(x) ) = 1 cbuiecTBYBaT
u(x),v(x) € F[x] TakuBa, ue e = f(x)u(x)+g(x)v(x). ToraBo umMame chceHuUs Kiac

e+ 1=fx)u(x)+ gx)v(x)+1

[Tonexe f(x)u(x)el, oT mocneqHOTO paBEHCTBO MOTyYaBaMe

e+ I=gXv(x)+TI=(gx)+Dv(x)+1I).

OT Tyk cTaBa 5ICHO, 4e ChCeAHMT Kiac g(x) + [ e oOpatum u (g(x) + D' =v(x)+1L
Teopemara e nqokasasa. .




Onpeaesenue:
Hexa F u F’ ca nonema. Kazeame, ue me3u nonema ca uzomop@hu, ako cvujecmsysa I-1 uzoopasicenue ¢

@

F —Z > F’ cve creonume ceoticmea.

oma—25a ub—25p

cneosa, ye

a+b L)a#b' u ab L)a'b'.

@ ce Hapuua uzomoppuzvm mexcoy noremama Fu F’.

OnpeneaeHne:

Heka F e none u F’ e noomuoowcecmeo Ha F. Kazeame,ue F’ e noonone na F, ako ca usnvinenu cieonume
VCA08USL:

1) F’ e nodepyna na aoumusnama epyna va F u F’ cv0wpoica none edun Henynes eiemenm

2) oma, beF’, cneosa, ue abe F".

3) omaekF’, a+0, creosa, ue aleF’

Tebpaenmne 1:
Hodnozzemama Hacedﬂeam onepauuume HA noJjemo u OMHOCHO HaCJzedeHume onepauu, nodnonemama
CbWO ca noiema.

JI-BO: (CaMOCTOATEITHO)

Axo F’ e nognone Ha F, ka3Bame cb110, ye noseto F e pasmupenue Ha nosero F’.

TebpaeHue 2:
Hexa F e none, f(x) € F[x] u f(x) e nepaznoscum nao noremo F. Tocasa noremo K = F[x] / (f(x)) e

paswupenue na noiemo F.

-BO:
[Tonarame (f(x)) = 1. lebunupame

FP={a+1|ae F}.

[Tonexe c1.f(x)>1 u Bceku enemeHT Ha | ce menu Ha f(X) cneaBa, ye B | HAMa HEHyJIeBH KOHCTaHTH.
[Topanu ToBa ako a, be FF ma#b, T.e. a - b#0, umame a - bgl. Eto 3amo a + [#b + . [lo To3u Hauun

F
U3ACHUXME, 4e B F' HsAMa MOBTOpeHHS W mopaaud ToBa F’ e moaMHokecTBO Ha moieto K = [x] T

OueBuaHo e, ue F’ e monmone Ha K. Pa3rinexname n3o0paxeHnero:

ai) atI,3aBcakoa e F.

[Tonexe B F’ Hama noBropenus , ¢ e 1-1 nzodpaxenue mexay F u F’. OcBen Toa
a+b —2 5 a+b)+I=(a+1D)+(b+1)
ab —2 5 ab+1=(a+D)b+1I)

¢ e uzomoppuzeM mMexay F u F’.




Kato orexaecTBuM eneMeHTuTe Ha noamnosero F’ ¢ enemenTute Ha mojeto F B cMucha Ha uzoMopduszma
¢, nonyuyaBame, ue K e pasmupenue Ha F.

Teopema 3 (Teopema Ha KpoHekep).
Hexa F e none. 3a 6cexu nexoncmanmer noaunom f(x) € F[x] cvwecmasysa paswupenue K na F, ¢ koemo
f(x) uma xopen.

-BO:

Toi KaTo BCEKM HEKOHCTAHTECH TOJMHOM MOXE Ja CE MPEJICTaBH KaTo MPOM3BEICHUE HAa HEpPa3I0KHMHU
MOJIMHOMH, HNOCTATHYHO € Oa JOKaKCM,4C MOHC CAHWH OT TC3HU HCPA3JIOKHMMU MHOXKHUTCIN HMMa KOPCH B
HsKakBO pasmupenue. [lopaau ToBa npenmnonarame, e f(x) e Hepaznoxum Hax F.

F[x]

Torasa ¢akrtonpbscTeHbT K = ( f(x))e nosie (cpriacHo Teopema2). CovriacHo Tebpaenue?, K e

pasmupenue Ha F. Ille mokaxem,ue f(x) mma xopen B K, mo-TouHO 1€ MOKaKeM ,4€ CHCEAHHAT KJac
_ Flx]
x+tle K= e KopeH Ha f(x).
(fay) ©openma i)

[Tonarame (f(x)) = 1. Heka f(x) =ap + a;x + ...+ a,x" , a; € F, i = 1...n. Pasrnexname Karo MOJMHOM Hajl
K f(x) uma Buna :

fx)=(ap+ D) +(a+Dx+(a+Dx*+....... + (ap + Dx™
nmMame
fx+D)=(@+D)+@ +Dx+D+@+Dx+D*+...... +(an + D(x + D™

Twii kato (x + I)k =x"+1 (no nepuHULMS), UMamMe

(T Dx+D" =(a+ D+ =ax"+1,k=0....n.
Kato cp0epeM Te3u paBeHCTBA 1€ MOTYUHM:

fix+D=(ap+ D)+ (ax+I)+(@ax*+I)+...... +(anx"+ 1) =

=Y (a,+Dx+D" =ag+ax+ ... +ax"+I1=f(x)+L
k=0

[ToryuaBame, ue f(x + I) = f(x) +1. Ilonexe f(x) el umame f(x + I) = 1. Cnenoatenno x + I e kopen Ha f(x)
B nosieto K.
Teopemara e nokasasa.,

CaencrBue:
Hexa F e none. 3a ecexu nexoncmanmen noaunom f(x) € F[x], cvwecmsysa paswupenue K na nonsemo F,

Hao Kkoemo f(x) ce paznaea Ha TUHEUHU MHONCUMENU.

-BO:

WNupyxkuus o cr.f(x) =n.

baza va ungykumsTa mpu n = 1.

B ta3u cutyanus f(x) e TMHEEH U B KAa4€CTBOTO Ha KEJAHOTO Pa3IIMPEHUE MOXKEM JIa B3EMEM CaMOTO TOJIe
F.

Hexan > 2:
CwrinacHo Teopema3 cwiiectByBa pasmmpenue E Ha F, B koero f(x) uma xopen a;. Torasa

f(x) = (x - a1)g(x), kpueto o, € E u g(x) € E[x]. (*)




Nmame cT.g(x) =n-1 > 1. CprinacHO MHAYKTHUBHATA XUIIOTE3a, ChllecTBYBa pasmupenue K Ha E, Hag koeto
g(X) ce pazyara Ha JIMHCWHN MHOXKUTEIIH:

gx)=AX-u)...... (X —on), KpAETO A, 0y, ..., 0he K.
OT mocyieTHOTO paBeHCTBO € (*) momyyaBame
f(x)=AX—a))(x—0p)...... (X — ay).

[Tomyunxme, de f(X) ce pasmara Ha JMHEWHU MHOXXMUTEIM Haja pasmupeHuero K, ¢ KoeTo cieacTBuero e
JI0Ka3aHo.




