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MATEMATHKA 

E. H. MECA5J1HWBHJHI 

CTPYKTYPA CEflAPABEflbHWX flOnAflrEBP PAnHKAflbHOrO 

PAClllHPEHH5I CB5I3HOrO KOMMYTATHBHOrO KOflbUA 

(TIpeACTaBJ1CHo 'IJleHOM-KoppecrroHt{cHTOM AKat{e!vHm X. H. HaaCapl1A3e 22.10.1985) 

B pa60Te [I] H3YQaeTC51 CTpYKTypa nO.ll,paClliHpeHHH pa.ll,UKaJIbHOrO 
paclUHpeHH51 no.neil:. B HaCT051meil: CTaTbe YTBeplK.ll,eHH51 lI3 [I] 0606meHbI 
Ha c.1YlIaH pacumpeHHil: CB513HOrO, T. e. He UMelOmero HeTpHBHa.rlbHbIX 
lI.ll,eMnOTeHTOB, KOMMYTaTHBHOrO KOJlbua. 

flyeTb R - CB513HOe KOMMYTaTHBHOe KOJIbUO, a 3JIel\leHT KOllbua R H 

m - HaTypaJIbHOe lIHCJIO· ECJIH a H m 06paTIIMbi B R, TO nommOM tm-a ER [iJ 
HB.l51eTCH cenapa6eJIbHbiM [2]. HHlKe 6Y.ll,eM npe.ll,no.laraTb, liTO char (R) He 

tm)l.eJIHT m H no.rmHOM - a ER [t] cenapa6e.'IbHbIH H HenpHBO.ll,HM Ha.ll, R. 

BBe.ll,eM c.le)l.YlOmHe 0603HalleHHH: R - eenapa6eJIbHoe 3aMbiKaHue KOJIbua R, 
~m - npUMHTHBHblil: KopeHb H3 e)l.HHHUbI CTeneHIi m, a - HeKOTopblfi KopeHb 

n0.lIIHO!\la t'n-aER[t] B R, R(a)-nO.ll,KOJIbUO B R, nOpOm.ll,eHHoe MHO­

:iKeeTBOl\I R U{a}. flOCKOJIbKY & - KopeHb cenapa6eJIbHOrO nOJ1UHOMa, n03TC­

MY KOJIbll.O R (a.) HB.'IHeTCH CTporo cenapa6eJIbHOfi R-aJIre6poH. KpOMe TOro, 

JI106a51 cenapa6e.1JbHaH R-no.ll,a.nre6pa D R (a) 5lBJI51eTC51 TaKme CTporo cenapa­

6eJIbHOH R-a.nre6pol1 [2]. 
KaK H B c.'IYllae nO.TJefi [I, 3] BBe.ll,eM c.lJe.ll,YlOmHe onpe)l.eJIeHIIH. 

On p e.ll, e JI e H II e I. flYCTb R - KOMMYTaTHBHoe KOJlbll.O H A - paClliH­

peHue KOJIbua R, KOTopoe HB}IHeTC51 CTporo cenapa6eJIbH0l1 R - a.rrre6poi.i. 

ECJIU .ll,JIH .'I1060ro HaTypaJIbHOrO lIUCJIa k, KOTopoe )l.e.1HT lIUC.'IO rangR (A), 
cymecTByeT e)l.HHCTBeHHaH cenapa6eJIbHaH R-no.ll,aJIre6pa C paHrOM k, TO 6y­

)l.eM rOBopUTb, liTO paClliupeHue Ko.'Ieu. A => R 06JIa)l.aeT CBoilcTBOM e.ll,UHCT­

BeHHOCTU cenapa6e.lbHoH R-IIo.ll,a.lre6pbl. 

t mOn p e.ll, e .'1 e Hue 2. flOJ1UHOM - a ER [tJ Ha3blBaeTCH HopMaJlbHblM 

HM R, ec.1U ero KOJIbUOM pa3JIO:iKeHUH 12] HB.1HeTCH. KO.lbUO R(a), r)l.e a­

npOH3BOJIbHbll1 KopeHb 310ro nOJIHHOMa B R. 
HHlKeCJIe.ll,YlOmue TeopeMbl .ll,OCJ10BHO nOBTopHlOT eOOTBeTCTBYlOmlIe 

YTBep:iK.ll,eHuH 1I3 [1]. TeM caMblM MO:iKHO ClIUTaTb, liTO Bce OCHOBHble pe­

3YJlbTaTbi U3 (l] 0606meHbI Ha CJ1YlIai'1 CB513HblX KOMMYTaTHBHblX KO.'1eu. 

Teo p eM a I. PacUluperme "ollett R (a) => R o61ladaem C8oucm8oM edun­
cmee/i/iOCmu cenapa6eJlbH.OU R-n08Qilee6pbt moeda u mOllb"o mOeda, "oeda dAft 
8cex npocmbtx If.UCeA p, deAJlU4UX m, UMeem Mecmo clleaYIO/J1ee: ~p Et R (a)".R. 

flO.10.lKUM n = max {k ENIk .ll,eJIUT m U ~k ER (a»). 
Teo p e M a 2. PacUlupeHue "olle£{ R (a) => R (~n) o6Aadaem cBoucm8oM 

eaUHCrn8eH.H.OCmu cenapa6e,lbH.OU R (~f,)-nOaallee6pbt. 
3aMeTHM, liTO TeopeMa 2 HB.HHeTCH 0606meHHeM Toro YTBepm.ll,eHHH, liTO 

npH ~m ER paClliHpeHHe Ko.leU R (a) => R 06JIa.ll,aeT CBoficTBOM e.ll,HHCTBeHH0­

eTU cenapa6e.TJbH0I1 R-no.ll,aJIre6pbI. A 3TO yTBep:iK.ll,eHHe BblTeKaeT H3 Toro, 
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'ITO npH ~m ER, R (a) HBJIHeTCH paClUHpeHHeM ra.'lya KOJIbl.J,a R C UHK.1H'Ie­
CKOll rpynnoll raJIya. 

nYCTb A cTporo cenapa6eJIbHaH R-aJIre6pa, KOTopaH HBJl51eTCH pacum­
peHHeM KOJIbua R. Qepe3 C (A/R, k) 0603Ha'IHM KOJlH'IeCTBO cenapa6eJIbHblX_ 
R-no,n:a.'lre6p B A C paHroM k. KpoMe Toro nOJIO)KHM 

_(A, k) = card {ill ~ i k, e!EA}. 

Teo p e M a 3. nyclTlb pi aellum m, cae p npocmoe, a l-HeIComopoe' 
HamypallbHoe q,UCIlO. Toeaa 

1. ECllu 'p <t R (a)"'-R, mo 	 C (R (a)/R. pi) = 1. 
2. EeAu ~p ER (a)'R, mo C (R (a)/R, pI) = w (R (a), pI). 
nycmb N - MaICCUMa4bHaR. cenapa6ellbliaR. u 1JOpMallbHaR R-no(}allce6pa' 

6 	 R (a). 

TeopeMa 4. nycmb k iJellum m u (k, n)=d, cae n=rangR(N). Toeaa 

C(R(a)/R, d) = C(R(a)/R, k) = C(N/R, d). 

PaccMoTpHM CJIY'IaH, Kor,n:a m = 21. 
nYCTb 0 rpynna co CBOHCTBOM (0: 1) = 21, 0 = (x, y) H (x) 5lB.'1HeTCH 

UHKJIH'IeCKOll no,n:rpynnoH nOp5l,n:Ka 2'-1. Tor,n:a C TO'IHOCTbIO ,n:o H30MoP<PH3Ma. 
o 51BJIHeTC5l rpynnoll CJle,n:YIOl.UerO THna: 

21_1 1 2 2'-2I. 	 1 ~3, X =. y =X • yxy = X-I. 

21-1 III. 	 1 ~3, X =, y2 = I yxy = x-1,• 
21-1 I X21-2-1.III. 	1 ~4, x =, y2 , yxy 


2 - 1 x21-2+1.
IV. 	 1 ~4, x 
1 l =, y2 = I , yxy 

Teo p eM a 5; nyemb nOIlUHOM t2' - a ER[t} HapMaAbHblu U O-cpynna­
rallya pacwupeHun R (a) ::::> R. ToaiJa 

1. Eellu 0 eemb epynna IV mana, mo C (R (a)/ R, 21t) = 3 iJllR. 

l~k~l-1. 
2. ECAu 0 eemb cpynna I, II aAU III muna, mo C (R (a)/R, 24) 2k+1: 

aAR I k ~ 1- 2. 
3. Eellu 0 eemb epynna I muna, ma C(R(a)/R, 21

-
1)=1. 

14. ECAU 0 ecmb epynna II mana, mo C (R (a)/R, 2 - ) = 2'-1 + 1.
' 

5. ECAU 0 lemb epynna III muna, mo C (R (a)/R, 21-1) = 2 - 2 + 1.' 
KaK H B cJIyqae nOJIeH I I], nOJIO)KHM 

A=max{il~2i ER} H T=max{il~2l+~2t1ER}. 
nYCTb p (t) ER [t] - cenapa6eJIbHblll nOJIHHOM H R(p)-ero KO.1bUO pa3JIO­

)!{eHH5l. Qepe3 Gal (p (t» 0603Ha'IaeM rpynny raJIya paclllHpeHH5l R(p)::::> R· 

Teo p e 1\1 a 6. nycmb 1 ~ 3. Toeoa nOIlUHoM t21 
- a ER [t] SZIJAR.emcR. 

HoPAtaAbHblM Haa R moeaa u mOllbKO moeaa, Koeoa 8blnOAHJlemCJl OOHO us eAe­
aylOU1ux ye.l1.08uu: 

1. ~4 ER, 1 ~ A u a<tR2. 
B 	9mOM cAyq,ae Gal (t2/ - a) Z2 1 • 

b2 21-A l:
2. e4 ER, 1> 	A u a C 1t2A, eae b, c ER. 

B 9mOM eAYflae Gal (t 2' a) Z2 1 • 
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3. ~4 EE R, T = 2 U V - 2 EE R. 
21B amoM. eAYl.lae UAU a= - b2 

{-1 e U Gal (t21 - a) Zz ED Z21-1, UIIU l ~ 4, 

b21 1 221 2 21 a = - - e U Gal (t21 - a) eemb epynna IV mana. 

4. ~4EER, T = 2 u Y-2ER. 
B amOM cAYl.lDe l 3, a - b2eS , ,; b2 EE R4 u Gal (t2/ - a) ecmb epynna 
I muna. 

T+1. 
B amOM eAYllDe 1 moeoa U mO/I"KO moeoa, KoziJa 

21 I 2 
a= - (2 + ~2T + ~2TI) e UAU a= (2 + ~2T + '2T )2 (2+~2T + e2TI) 2'- e2 

u Gal (t 21 - a) tern" epynna III muna. EeAu l < T 1, mozoa a=_b2 £,2 
1

, 

b2 EE R4 U Gal (t2/ a) eemb zpynna II munu. 

6. T> 2, ~4 (~2T+l +~2TI) ER u 1~ T + 1. 

B amOM cAy'4ae l = T +1 mozoa u mOAbKO moziJa. Kozoa 

a= b2 (2 + ~2T + ~2TI) 21-2 e21 UAU a = b2c2/, b2 EE R4 u Gal (t2/ - a) 

scmb zpynna I muna. EeAu I < T 1, mozoa a - b2c2/, b2 EE R4 u 
Gal (t2/ - a) eemb zpynna II muna. 

217. T = 00, a = - b2e U b2 EE R4. 
B amOM clIY'l.ae Gal (t2/ a) eemb zpynna II muna. 

T611JJHCCKllH rocYAapcTBeHHbJH YHHBepCHTeT 
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MATHEMATICS 

B. N. MESABL!SHVILI 

THE LATTICE OF SEPARABLE SUBALGEBRAS OF A RADICAL 

EXTENSION OF A CONNECTED COl\1MUTA TIVE RING 


Summary 

The results of M. A. de 0 r 0 s C 0 and W. Y. Vel e z [1] are generalized 
for the case of a connected commutative ring. 
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