Nneaam B npbcTeH. DaKTOPNPLCTEHH. XOMOMOPGMHU3IMHN HA NPLCTEHH.
Teopema 3a enumopduzMuTe HA NPHCTEHU.

Onpeneaenne:
Hexa K e npvcmen u I < K, I #0. Kassame, ue I e uoean na K u nuwem I < K, ako ca usnwvineHu
ceonume yCiogus.:
1) I e nooepyna 6 aoumusnama epyna va K, m.e. oma, be [=>a+b el u -ael;
2)3a VieluVaeKumame: ai € luia € 1.
AKO IPBCTEHBT € KOMYTATUBEH € IOCTaThYHO J]a IPOBEPUM CaMO €IHOTO OT: ai € I, ia € 1.

IIpumepu:

1) HecoOCTBEHNTE MOANPBCTEHU HA Ja/leH MPBCTEH, T.€. HyJEBUAT MOANPBCTEH U CAMUAT MPBCTEH, ca
OYEBHUIHO HJICATH, KOUTO C€ Hapu4aT HecoOCTBeHU uaeanu. MneansT [={()} ce Hapuya HyJIeB uaea.

2) Heka C/a, b] e MHOXECTBOTO Ha HEeNpeKbCHATUTE (DYHKIMH JeGUHUpaHH B [a ,b] ¢ oOnuaiinuTe aBe
onepanuu, ¢ kouto C/a, b] e IpbCTEH.
Pasrnexname I={ f(x) € [a, b]| f(x,)=0 } 3a HsAKOe (uKcupano x,. JlecHo ce nmposepsiBa, ue / e unea.

3) oueBMAHO €, Ye BCEKH Hpaean € MmoanpbcTeH. OOpaTHOTO HE € BAPHO ThH KaTO TUArOHAJIHHUTE
MaTpHIM OT JAJIeH pell OYEBUIHO 00pa3yBaT MOANPHCTEH, KOUTO HE € uaeal. 3amo?

4) B npbcTeHa Ha LenHuTe Yncia Z, MHOXKECTBOTO OT YHCIaTa, KOUTO C€ JACIAT Ha NageHO (PUKCUPAHO
YHCJIIO 71 € uaeal, KOMTO ce 03HadaBa ¢ NZ.

5) BbB BCSIKO T0JIe €IUHCTBEHHUTE HJICATH Ca TPUBUATHHUTE T.€. MOJIETaTa HSAMAT COOCTBEHH WICalH.
Hawnctuna nexa F' e mone u F’ e unean Ha F. Jla nomycHem, de [ #{0}. Hexa ael u a #0. Ilonexe F e
none, To 3 a'. ToraBa aa”' €I= ecl (enuuunata). Ako b e MPou3BOJIEH eneMeHT Ha F, Torasa b = b.e,
HO e [= b el n Tpii KaTO b € mpousBojieH = F'=]. OT Te3u pa3CHKICHUS CTaBa SICHO, Y€ aKO CAMH Heal
ChABPKA EAMHMIIATA HA 1aJIeH MPBHCTEH TO TO3U Ueall ChBMAajla C MPHCTEHA.

DakTOpIpPLCTEHN

Heka K e npscren n/ < K. Tpi kKaro aguTUBHATA rpyna Ha K € KOMyTaTHBHA, HeanbT [ e
ObpAe HOpMaJHa MOArpyna Ha aauTuBHaTa rpyna Ha K. [la pasriename ¢akroprpynaTa Ha aJiUTHUBHATa
rpyna Ha K 1o uzaeaina /.

[% ={a + 1| aeK } — ¢pakroprpymna. KakTo 3Haem Te3u chCeHU KIACOBE C€ CHOUPAT MO CIASIHUS HAYMH

(@+ Db+ D=(a+b)+I
Cp110 OT 10-paHoO 3HAEM

at+l=b+1<a-bel (*)
Jedunanpame npons3BeieHUE HAa ChCEAHN KIACOBE B I% 0 CJIEAHUS HaYMH:

(@+ Db +1) =ab+I

ITpu To31 HauUMH Ha AepUHUpAHE HA TPOU3BEACHNUE HA aIUTUBHU ChCEIHU KIIAaCOBE TPsIOBa J1a ce MPOBEPH,
ye Ta3u onepauys e AepuHupana kopekTHo. [To-TouHo TpsiOBa 1a npoBepuM, Ye ako

a +tIl=a+Iunub +I=b+1

Torasa: a’b’ + [=ab + I. Hauctuua




or a'+[=a+Iumame a—a' €1 .CnenoBarento a—a'=iel te. a=a'+i
ot b'+1=b+1umame b—b"e I .CnenoBarento b—b'=jel 1e. b=b"+.
ITopanu ToBa

ab—a'b'=aj+ib+ijel,

koeto o3Hauasa, ueab+ 1 =a'b’'+ 1. C ToBa KOPEKTHOCTTA HA MPOU3BEICHUETO HA CHCEIHH KIACOBE €
JIOKa3aHo.

U taka B MHOKECTBOTO Ha ChCEIHUTE KJIACOBE I% ={a + 1| ae K} nmame 1Be onepanuu:

(a+1)+(b+1) = (a+ b) + I (HacnenHa ot rpymnuTe )
U 1e()UHUPAHOTO OT HAC MPOU3BEIACHUE

@+ Db +1)=ab+1

Tebpaenue: OmHocHO me3u onepayuu [% e npwvCcmeH, KOUmo ce Hapuua ¢haxmopnpvcmeHn Ha

npvcmena K no uoeana 1.

Jloka3aTeJacTBO:

Twi xato aguTUBHATA I'pyna Ha K € KoMyTaTuBHA, (pakToprpymnara K/ wa rasu aJIUTHUBHA I'pyna ChIIO
Yy y ) Yy T Yy

e e komyratuBHa. ToBa o3HayaBa, 4ye I% OTHOCHO “+” yZIOBJIE€TBOpSIBA IIBPBUTE YETUPH aKCUOMHM 32

npbcTeH. OcTaBa j1a MPOBEPUM, Y€ YMHOKCHHETO aCOIMATUBHO U, Y€ € BEPEH JUCTPUOYTUBHUST 3aKOH.
Nmame

[(a+D(b+D](c+) = (ab+1)(c+1) = (ab)c+1I
(a+D[(b+1D)(c+]1)]=(a+D(bc+]1)=a(bc)+1
[Tonexxe yMHOKEeHHETO B K € aCOIIMAaTHBHO OT TE3U PABEHCTBA CIIE/IBA

[(a+1)(b+D](c+1D)=(a+D[(b+I)(c+])]

C KOETO JI0Ka3axMe, 4Ye YMHOKEHHETO BbB (DaKTOpPIpyIaTa ChIO € aCOLUATUBHO.
3a f1a JokakeM JUCTPUOYTHBHUS 3aKOH pasriiexJaMe PaBeHCTBATA:

[(a+ D)+ (b+D](c+D=][(a+th)+I](c+])=(a+bc+]
(a+Dc+1)+(b+Dc+1) = (ac+l)+ (bc +1) = (ac +bc) + 1
[Tonexe B mpwcTeHa K umame (a + b)c = ac +bc oT Te3u paBeHCTBA MOy4yaBaMe, Y€ TUCTPUOYTUBHUST

3aKOH € BepeH M B (hakropnpbcTeHa. [1o ChIIMs HAuUMH ce MPOBEpsBa U JPYTHs JAUCTPUOYTHBEH 3aKOH
(KoraTo MHOKHUTEIAT € OT JisiBO). U Taka mokazaxme, 4e (pakTOpIpbCTEHBT € MPBCTEH.




IIpbCTEH O OCTATHLIUTE MO0 MOAVJ N

Pasrnexname ¢akTopnpbCcTeHa Ha MPBCTEHA Z IO Haeana nZ .
To3u akropnpbCcTeH ce Hapuya NPBCTEH Ha OCTATBIMTE 110 MOy 1 U ce Oenexu ¢ Z, . CpriacHo (*)

k+nZ=\l+nZ <k-lenz

T.€. ChCEIHUTE KJIacOBe k +nZ W j+nZ ca paBHU TOraBa U caMO TOTaBa, KOraTo k u [ pu JeleHe Ha n
J1a JaBaT €OUH U ChHII OCTAaTHK.

HNmawme:

OCTaTBIU 0 | 1 | 2 | ........ |n -1
CHCEIHHN

KJIaCOBE nZ | 1+nZ ‘ 2+nZ ‘ (n-1)+nZ

BCHKO ISIJI0 YUCJIO 1I€ MoImaaHEC TOYHO B €AWMH OT CBCCAHUTEC KJIIACOBC B3aBHUCHUMOCT OT TOBAa KAKBB €
OCTaTBKBT My IPH JEJCHE C 1 criefaoBatento NZ, 1+nZ, ... , (N — 1)+ NZ ca BCHYKHUTE CHCEIHU KIIACOBE
Ha (akroprnpbcTeHa nZ . OCBEH TOBa BCEKH JiBa OT TE€3HW ChCEIHH KJacoBe ca pasnuyad. [lopamu ToBa

6p0${T Ha CbCEAHUTE KJIACOBC € paBCH TOYHO Ha 71, C KOETO JOKa3axMe, uc |Zn =n.

Ipumep:
Pasrnexxname dakropnpbcreHa Z, = % 7 HMave Z,={3Z, 1+3Z, 2+3Z}. 3a xpatkoct nonarame: 3Z=0,

1+3Z=1, 24+3Z=2. B 1031 (paKTOPIPHCTEH HMAME
1+1=(1+32)+(1+32)=2+3Z2=2
2+2=(2+32)+(2+32)=4+32=1+3Z2=1

1*1=(1+32)(1+32)=1+3Z2=1
2%2=(2+32)(2+32)=4+3Z2=1+3Z2=1

[To moapoOHO omepanuuTe B TO3M NMPHCTEH ca AaeHU OT TaOIUIUTE:

|01z eoi2
0lo 1 2 olo 0 o
T 20 Tlo 1 2
3201 7l0 2 1

Ot TtabnunaTa craBa SCHO, 4e B Z, IMa €AMHIIA U, 9€ BCCKH HEHYJIEB €JIEMEHT € o0paTuM —=>Z, € HoJe ¢

Tpu eneMeHTa. PakTopnpbCTEHBT Z, HE € MOoJIe, 3all0TO B HEro UMa AenuTenu Ha Hynata (2*2=0). [o
HATaThK IlI€ BUJIUM, Y€ Z, € I0JIe TOTaBa U CaMo TOTraBa, KOraTo /1 € MPOCToO.

XoMoMophHu3MH HA IPHLCTEHH

Omnpenenenune: Hexa K u K’ ca npvmenu. Kzeame, ue uzoopasicenuemo

K—? k'

e xomomopguzvm na K 6 K’, ako om




25y y—>(p y'
mozaea
x+yi>x'+y' u xyi)x'y'
m.e., ako @ e XoMoMoppuzeM 6a aoumueHama 2pynda, KOumo uma OONbIHUMETHOMO CEOUCME0, He

u3006pazasa npouzgedeHuemo 8 npouzeedeHue.
Axo ¢ e “evpxy”, kazeame, ue ¢ e enumopduszvm na K evpxy K'.

Axo @ e I-1 uzobpascenue, kazeame, ue @ e usomoppuszvm mexncoy Ku K'.
Tebaenue 1: Hexa K u K’ ca npvcmenu u K —2—> K’ e xomomopguzom na mesu npvcmenu. Toeasa
Im(@ ) e noonpvcmen na K.

Jloka3aTeJcTBO:
Toif kaTo @ € XoMoMOphU3BM Ha ATUTHBHHUTE TPYIH, 00pa3bT € MOANPHCTEH Ha aJWTHUBHATA TpymHa Ha

K'. C TOBa uU3CHUXME, Y€ € U3IIBIHCHO IIBPBOTO M3UCKBaHe 3a moAnpbereH. Heka a',b’ € Im(¢ ). Torasa

da, beK TakuBa, ue a—25a" u b—2 b Tonexe @ ¢ xoMoMophHu3bM ab—2 5 a'b', koemo

osnauasa, ue a'b’ elm( @ ).,

Omnpenenenune: Hexka K P ke xomomopgpuzom na K ¢ K'. Hopomo na mosu xomomopghuzom

Hapudyame

Ker(p)={acK|a —2—> 0"},

Kvoemo 0' e nynesusm enemenm na K'

Tebpaenue 2: opomo na ¢ e uoean Ha npvcmerna K.

Joka3zatescTBo:
Toit kato Ker(@ ) cbBmana c sApoTo Ha XoMoMoOpdu3Ma aAUTUBHUTE TPYNH HA MPBCTEHHUTE, CHITIACHO

TOBa, KOETO 3HAaeM OT IpynuTe nMame, ue Ker(@) € moarpyna Ha aguTtuBHara rpyna Ha K. OctaBa na
IIPOBEPUM BTOPOTO U3MCKBAHE 3a UACAIL:

Hekai € Ker(p)ua € K. Torasa i—2 50", Axo a—2>a’, umame
ai—2 54'0=0" =aic Ker(p),
4

ia——0'a'=0"=ia € Ker(p),

¢ koeto TB2 e JoKa3aHo.

T
Teopema 2: Hexa K e npvcmen u [ < K. Toeasa uzobpaxcenuemo a——>a+1,VaeK e

enumopgusvm Ha K 6vpxy qbakmopnpbcmeHal% . IIpu moesa Ker(rx)=I. To3u enumopguzom ce Hapuua

ecmecmeen enumopdusvm na K evpxy ¢pakmopnpwvcmena I%




Jloka3aTeJcTBO:

Ot rpymnuTe 3HaeM, 4e 77 € enuMop(u3bM Ha aJUTUBHATA rpymna Ha K BbpXy aJUTHBHATa Ipyna Ha I% .

Ceuro npu rpynute ussicHuxme, e Ker(z) cbBmnaga ¢ [. OcraBa nma mpoBepuM, 4e 7 HU300pa3siBa
MIPU3BEACHUETO B IIPOU3BEIICHHC.
Hexka a, be K. Torasa

4
a—>a+l1,
bL)ZHI,

ab—">ab+1.
[Tonexe ab+ I=(a+ I)(b+ I) umame, ue

ab—""s(@a+I)b+1)

T.C. HAUCTUHA 7T 1/1306pa3;1Ba MMPOU3BCACHUCTO B ITPOU3BCACHUC. 5

Teopema (3a_enmMopdu3mutTe Ha npbCcTeHnTe): Hexa K P sK'e enumopghuzvm Ha npvcmena K

evpxy npvcmerna K'. Hexa I= Ker( @ ). Pazenesxcoame uzobpasxcenuemo

a+IL>a',

kvoemo a —2—a’. Tocasa y e uzomophuszvm mexncoy hakmopnpwvcmena I% uK'.

Jloka3aTejacTBo:

[Tpu rpynurte Bede U3ACHUXME, Y€ ¥ € n30Mop(pU3bM Ha aAUTHBHATA Ipylla Ha I% U aJUTHUBHATA IpyIa
Ha K’ (Teopemara 3a enumopdusma Ha rpynu). OctaBa qa mpoBepUM, 4e | W300pa3sBa MPOU3BEACHUETO B

npousBeaeHue. Heka a+/ u b+ ca aBa mpoU3BOJIHU ChCEIHU Kiaca OT q)aKTopan,CTeHaI%.

AKo

a—2? 54 u biﬂ)'
TOraBa
ab—2>ab’
v

Cnenoarento ab+1——>a'b'. Tlonexe ab+I=(a+I)(b+I) umame, ue (a+I)(b+1) — > a’h’. Trit kato
a’=y (a+l) m b’=y (b+I) nonyuaBame

(@+D)(b+) —YL— v @ty (b+1)..




