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Abstract

In［OSＹ］，weinvestigatedthefollowing：LetRbeaNoetherianintegraldomain，

letＲ[Ｘ]beapolynomialringandletKbethequotientfieldofRLetabeanelement

ofanalgebraicfieldextensionLofKandletlr：Ｒ[Ｘ]→Ｒ[α]denotetheR-algebra

homomorphismsendingXtoa､Letｐα(Ｘ)bethemonicminimalpolynomialofaover

Kwithdeg①α(Ｘ)＝ロノａｎｄｗｒｉｔｅｐａ(Ｘ)＝Ｘｄ＋〃,Xd-1＋…＋〃｡､LetＬ]:＝、L,(Ｒ：

R〃`)(＝Ｒ[Ｘ]：抑(Ｘ))For／(Ｘ)ｅＲ[Ｘ],letＣ(/(Ｘ))denotetheidealgeneratedby

thecoefficientsof／(Ｘ)PutＪ[α]:＝ＩＩａ]Ｃ(pα(Ｘ)),whichisanidealofRandcontains

Iiα小Wesaythattheelementaisananti-integralelementofdegreeQ/ｏｖｅｒＲｉｆＫＣγ

汀＝IiaIpa(Ｘ)Ｒ[Ｘ]・Ｗｈｅｎαisananti-integralelementoverR,Ｒ[α]iscalledan

anti-integralextensiｏｎｏｆＲＩｎｔｈｅｃａｓｅＫ(α)＝Ｋ,ananti-integralelementaisthe

sameasananti-integralelement（i、ｅ､，Ｒ＝Ｒ[α]ｎ尺[1/hI）definedin[OYlThe

elementaiscaUedasuper-primitiveelementofdegreecl/ｏｖｅｒＲｉｆノ[α]革Ｐｆｏｒａｌｌ

ｐｒｉｍｅｓＰｏｆｄｅｐｔｈｏｎｅ・

Aswasseenintheabove，［OSＹ］concernedasimpleextensionwithcertainprop

ertiesbyuseoftheideal他γ〃.ThispaperdealswithanidealHofR[Ｘ]suchthat

PnR＝(0)forallPeAssR[x](Ｒ[Ｘ]/Ｈ)(Le.,exclusive)oramonicpolynomialp(Ｘ）

ｉｎＫ[Ｘ］Wedefinethesuper-primitiveness,anti-integralnessandflatnessoftheideal

Horapolynomialp(Ｘ).Ifnecessary，wecanconsiderasimplering-extension

R[Ｘ]/ＨｏｒＲ[Ｘ]/(p(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]).WhenHisaprimeidealoM(Ｘ)ｅＫ[Ｘ］

isanirreduciblepolynomial,wecomebacktothecasetreatedin[OSＹ］WhenHis

notaprimeidealoM(Ｘ)ｅＫ(Ｘ)isnotanirreduciblepolynomiaLwecanextendthe

super-primitiveness，anti-integralnessandflatnesstoasimpleextensionwhichisnot

necessarilyanintegraldomain．
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WeusethefollowingnotationthroughoutthispaperunlessotherwiseSpecified：

LetRbeaNoetherianintegraldomainandR[Ｘ]apolynomialringandletKisthe

quotientfieldofRLetHbeanidealofR[Ｘ]andletp(Ｘ)beamonicpolynomial
inK[Xl

Ourunexplainedtechnicaltermsarestandardandareseenin[Ｍ１]ａｎｄ[Ｍ２］

lAnti-IntegralldealsandSuper-Primitiveldeals

LetR[Ｘ]beapolynomialringoverRandletHdenoteanidealofR[ＸｌＷｅｓａｙ
ｔｈａｔＨｉｓａｎａｒｃ〃sjひｅｉｄｅａｌｉｆＰｎＲ＝(O）ｆｏｒｅｖｅｒｙｐｒｉｍｅｉｄｅａｌＰｅ

Ａｓｓ尺[x](Ｒ[Ｘ]/H).WhenHisexclusive,Ｈｋ:＝Ｈ⑭雁Ｋ二Ｋ[XlSinceHkisaprinci‐

palidealofK[Ｘ],wecanwriteHk＝①"(Ｘ)Ｋ[Ｘ]forsomemonicpolynomialPH(Ｘ）

二Ｋ[ＸｌＬｅＭノーdegP釘(Ｘ）ａｎｄｐｕｔｐ"(Ｘ)＝Ｘα＋り,Xd-1＋…＋〃ｄｗｉｔｈ〃feK

LetI)v:＝ｎ匙,L,′(＝Ｒ[ＸﾙP"(Ｘ)).Ｔｈｅｎんp"(Ｘ)Ｒ[Ｘ]二尺[Ｘ］For／(Ｘ)ｅＫ[Ｘ]，

Ｃ(/(Ｘ))denotesthecontentidealof／(Ｘ),thefractionalidealofRgeneratedbythe
coefficientsof／(Ｘ)．

Definition1.1．LetHbeanexclusiveidealofR[Ｘ］

（１）TheidealHisanα"ﾉﾙﾉ"噸'tzﾉｶﾞﾛﾉ'α/ｏｆＲ[Ｘ]orisofα"ﾉﾉｰｶﾞ"煙，zz/”eifH＝

IhPH(Ｘ)Ｒ[Ｘ]．

（２）TheidealHisas〃eγ〃〃ｊｊｚﾉＭ/bα/ｏｆＲ[Ｘ]ｏｒｉｓｏｆｓゆどγの伽伽ctyPeif
grade(1)ｼＣ(｡"(Ｘ))）＞Ｌ

Ｒｅｍａｒｋｌ２・AssumethattheidealHofR[Ｘ]isexclusive・ＴｈｅｎＨｋｎＲ[Ｘ]＝

ＨＩｎparticular，theinclusionI)ｖＭＸ)Ｒ[Ｘ]=Hholds､Indeed，ｓｉｎｃｅＨｋ二H

assertstheinclusionH=ＨｋｎＲ[XlConversely，ｔａｋｅａｎｙ／(Ｘ)ＳＰＨＫ[Ｘ]ｎ

尺[Ｘ]・Ｔｈｅｎ／(Ｘ)＝Ｍｘ)§(Ｘ）ｆｏｒｓｏｍｅと(Ｘ)ｅＫ[XlSince／(Ｘ)ｅＨｋ,there

existsanon-zeroaeRsuchthat〃(Ｘ)eHSinceHisexclusiveoverR,wehave

thata革PforeachPeAss雁pr](Ｒ[Ｘ]/H).Thus／(Ｘ)ｅＨ,whichimpliesthatH三
ＨｋｎＲ[ｘ］

Propositionl・ａＡｓｓ"加ｅ伽ｊＨｊＭ〃“c"sjzﾉｅ池α/ｑ／Ｒ[Ｘ]．〃Ｈ太ｇｅ"eね〃

ｂｙｓｏ”cPolbﾉ"0机ｍＺＭ/ｗｉｅ/ｃａｓＭ２ｇ”e,伽〃Ｈなα"ﾉﾉｰﾉ"/agMl1W．

ｎｍ/ｆＬｅｔＱ/denotetheleastdegreeofapolynomｉａｌｉｎＨ,ＴｈｅｎｐＨ(Ｘ)＝Ｘｄ

＋７，Xd-I＋…＋〃｡(〃ｆｅＫ).Ｔａｋｅ／(Ｘ)＝αoXd＋cz1Xd-1＋…＋ｃｚｄｅＨｗｉｔｈａ,eR

Since／(Ｘ)ｅＨ，ｗｅｈａｖｅａｉ/tzo＝ﾜｶﾞ(’二ノニコ).ＳｏａｏｅＩｈａｎｄｈｅｎｃｅ／(Ｘ)＝

αｏＭＸ).ＴｈｕｓＨこんpH(Ｘ)Ｒ[Ｘ]・ＳｉｎｃｅＩＭｮ(Ｘ)Ｒ[Ｘ]=ＨｂｙＲｅｍａｒｋ１．２，ｗｅ

ｈａｖｅＨ＝IMy(Ｘ)Ｒ[XLwhichmeansthatHisananti-integralideaL□

Let／(Ｘ)＝αｏＸ"＋α,Ｘ"-1＋…＋α"beapolynomialinR[XlWesaythat／(Ｘ)ｉｓ

ａＳﾉｉａｗａＰｏＭｏ'"〃ｉｎＲ[Ｘ]iftheredoesnotexist/ｅＲｗｉｔｈｊ華ａｏＲｓｕｃｈｔｈａｔ

ｍｆＥｃｚｏＲｆｏｒｌニノニ〃・

Werequirethefollowingresultseenin［OSＹ］：

Ｌｅｍｍａｌ、４．（[OSY,(1.2)])．ルノ／(Ｘ）beaPollWzollZﾉﾋzノノ〃Ｒ[Ｘ]．Ｔ/ze〃／(Ｘ）2Ｍ

ｓ/ｊα”αＰｏｌｂﾉ"o”〃がα"’０"ﾉ!)ノヴＣ(/(Ｘ))垂Ｐ／bγα，ｚｙＰｅＤｐ,(Ｒ）：＝｛Qe

Spec(Ｒ)|depth“＝１}・

Ｌｅｍｍａｌ、５．(Ｃｆ[OSY,(1.3)]).ASS"ﾉﾘ､ｃ伽/α〃枕α/Ｈ左“c/"sizﾉｅａＭ/ｈａＭ２ｇ
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pH(Ｘ)＝αＴルノＭｍｕｊ'ｚｇｓ加加e"ｊＭ花ｅ９"/zノル"t：

（ｉ）ＨｊＭ”"c秒/Ｂｉ此‘/〃Ｒ[Ｘ]；

（ii）Ｌv太α〃"clip/ｅ雌αノｑ/､Ｒ；

（iii）此花ｅｊｕ枕αＳ"α”αPollWzo沈刎/〃Ｈｑ／c/29”ｅｄＬ

〃ｏ"ｅｃＷ/jea60zﾉCCC〃ｉ"0"ｓﾉto肱,ノノbe〃Ｈｆｓｇｅ"eγzz〃ｂﾉαＳﾉbαγ７，zaPollWzo加刎・

Ｐｍｑ/、（iii)→（ｉ）：Ｌｅｔ／(Ｘ）ｂｅａＳｈａｒｍａｐｏｌｙｎｏｍｉａｌｉｎＨｏｆｄｅｇｒｅｅdSince

deg.H(Ｘ)＝‘,thisSharmapolynomialhastheleastdegree､Ｓｏｂｙ[S]，HisprincipaL

（ｉ)‐(ii）：ＬｅｔＨ＝／(Ｘ)Ｒ[Ｘ］Ｔｈｅｎ/(Ｘ)Ｒ[Ｘ]二1W,H(Ｘ)Ｒ[ＸｌＮｏｔｅｔｈａｔ

Ｈ⑧ＥＫ＝／(Ｘ)Ｋ[Ｘ]＝ｐＨ(Ｘ)Ｋ[Ｘ］andhencedeg/(Ｘ)＝degpH(Ｘ)＝qi・Ｔａｋｅα

こん.ＴｈｅｎαｐＨ(Ｘ)＝〃(Ｘ)ｆｏｒｓｏｍｅ６ｅＲＬｅｔ／(Ｘ)＝αoXd＋…＋αｄｗｉｔｈａｊｅ

ＲＴｈｅｎα＝６α０，ｓｏthatルーαｏＲｆｏｒｓｏｍｅ６ｅＲＳｉｎｃｅ６ａｏﾜｫ＝α〃i＝６α`(１≦ｊ≦

α),ｗｅｈａｖｅａｏﾜｶﾞｰａｉｅＲＨｅｎｃｅａｏ＝ん,whichimpliesthat4＝α0尺．

（ii)＝(iii）：LetIh＝ｂＲＴｈｅｎんp"(Ｘ)Ｒ[Ｘ]＝６pH(Ｘ)Ｒ[Ｘ]二Ｈａｎｄ６〃ｉｅＲ(１

ニガニCl/).Supposethatthereexistst革ｂＲｗｉｔｈ坊ﾜｶﾞＥ６Ｒ(１ニノニロノ).ＴｈｅｎﾉﾜｉｅＲ

ａｎｄｈｅｎｃｅノニムーbR，acontradictionThus6pH(Ｘ)ｅ尺[Ｘ］isaSharma

polynomialofdegreeqL□

Propositionl．ｅ,ASS"籾ｅノノｂａｔＨｊＳα〃“c/"sjzﾉｅｊｃｍｚＪ.〃Ｈ太ａｓ”e”"伽励ｅ

肱α/ｑ／Ｒ[Ｘ]，仇e〃ＨｊＭ〃α"ﾉﾉｰｶﾞ"Z2gM肱α/ｑ／Ｒ[Ｘ］

Ｐ，'Ｄｑ/・SinceHisexclusive,Ｈこんp"(Ｘ)Ｒ[Ｘ]ｂｙＲｅｍａｒｋｌ２・Ｔａｋｅ／(Ｘ)ｅＨ・

Thensince／(Ｘ)ｅＨ)r,thereexistsanon-zeroelemenMeRsuchthat〃(Ｘ)S

IW,"(Ｘ)Ｒ[Ｘ]・TakeanarbitraryPeDp,(Ｒ).ＴｈｅｎんC(Ｍｘ))隼，becausegrade

(IhPH(Ｘ)Ｒ[Ｘ])＞LSothereexistsaSharmapolynomialinHboftheleastdegree・

ＢｙＬｅｍｍａ1.4,ｗｅｈａｖｅＨｂ＝ｇ(Ｘ)Ｒｂ[Ｘ］ｆｏｒｓｏｍｅｇ１(Ｘ)＝６ＭＸ）with6eR

Since／(Ｘ)ｅＨｂ,thereexistSceRいsuchthatC/(Ｘ)ＳＩＷ,H(Ｘ)Ｒ[Ｘ］Thus／(Ｘ）

ｅんPH(Ｘ)Ｒ[Ｘ].□

Remark1．７．IfHisasuper-primitiveidealofR[Ｘ],thengrade(Ｃ(Ｈ))＞１.But

theconversestatementisnotneｃｅｓｓａｒｉｌｙｖａｌｉｄａｓｉｓｓｅｅｎｉｎｔｈｅｅｘａmplebelow

Examplel、aConsideranintegraldomainRsatisfyingthecondition：Ｒ＝Ｒ，

whereRdenotestheintegralclosure・ＴａｋｅａＥＲｂｕｔａ生RThenwehaveanexact

sequence：

O→Ｈ→Ｒ[Ｘ]→Ｒ[α]→０（exact）

NotethatHisaprimeidealofR[Ｘ］Inthiscase,Hcontainsamonicpolynomial

(i,ｅ､,apolynomialgivinganintegraldependenceofα).ＨｅｎｃｅＣ(Ｈ)＝RSuppose

thatHisasuperとprimitiveideal,thenHisananti-integralidealbyPropositionL6・

SinceH＝職(x)pH(Ｘ)Ｒ[Ｘ],ｗｅｈａｖｅ脇(x)Ｃ(p"(Ｘ))＝Ｃ(Ｈ)＝RThusaisflat

overR(Ｃｆ[OSY,(2.6)]）sinceαisanintegralflatelementinK,Ｒ[α]＝Ｒ,thatis，

ａｅＲ，whichisacontradiction・ThereforeHisnotasuper-primitiveideaL

Theorem１．９.ASS"池ｅ伽ｊＨｊＳα〃gjr伽ｓｊ"ｅ池α/ｑ／Ｒ[Ｘ］

（１）〃ＨｊＳｑ／α城-/"噸，zz/”ｅα〃grade(Ｃ(Ｈ)）＞１，伽〃Ｈ店ｑ／s”eγのが〃tjzﾉｃ

加合

（２）〃ＨｆＭ／α"ﾉﾉｰﾉ"翅γzzノ⑪ｅα"QJHco伽/"ｓａＳｈα'wzajolbﾉ"o醜、ﾑﾉﾉhe〃Ｈ企ｑ／
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szZpe〃”〃"zﾉｅ⑪c・

ＰγＤｑ/､ＮｏｔｅｔｈａｔＨ＝ん①"(Ｘ)Ｒ[Ｘ］bytheassumption・ＳｉｎｃｅＣ(Ｈ)＝
んＣ(pH(Ｘ)),(1)isvalidThestatement(2)followsfromLemma1.4.□

LetHbeanexclusiveidealofR[Ｘ]Defineノ〃:＝んC(｡"(Ｘ)),anidealofR

Proposition１．１０.Ｌｅ/Ｈ６ｃα〃“c/Z`sjzﾉｃ雌α/ｃＷ?[Ｘ]．

（１）〃ん＝ｊＷ/ze〃尺[Ｘ]/HjMZzfo"eγＲ

（２）〃ノＨ＝Ｒ,ノノbe〃Ｈ太ｑ／ｓ〃cγの冗伽tjzﾉｅ妙ｅａＭＩｋ,ｊＭ〃/"zﾉc耐6/Ｃ枕αノｑ／Ｒ、

ＰＭＩ/:(1)ＴａｋｅｐＥＳｐｅｃ(Ｒ).SinceR＝ノ〃＝んＣ(ｐＨ(Ｘ)),thereexists6ELYsuch

that（ん)pisaprincipalideal6Rp,ｓｏ（４）,＝６pH(Ｘ)Rp[XlItfollowsthat

Rp[Ｘ]/(んルーＲ,[Ｘ]/6p"(Ｘ)Rp[ＸｌＴｈｕｓＲｐ[Ｘ]/6pH(Ｘ)Rp[Ｘ］ｉｓｆｌａｔｏｖｅｒＲｐｂｙ
［Ｍ１,(20.Ｆ)］becauseRp＝(ノルーＣ(6pH(Ｘ))pHenceR[Ｘ]/HisflatoverR

（２）ＳｉｎｃｅＲ＝ノＨ＝IhC(p"(Ｘ)),LYisaninvertibleidealofRandHisasuper‐
primitiveidealbydefinition．□

CoroⅡary１．１０．１．血ｊＨ６Ｃα〃“c/ｚＭｅｊＱｌｂａＪｑ／Ｒ[Ｘ］〃ん＝ｊＷ"c〃Ｈ＝

んＭｘ)Ｒ[Ｘ]α"‘Ｈ岬〃/""eγ//ルノルα/q/Ｒ[Ｘ］ＦＭﾉbeγ"２０”Ｈ`(ｂ０)たαKSC

α〃/"２Ｍﾉﾙﾉ"α/ｑ/Ｈ[Ｘｌ

Ｐγひq/：ByProposition１．１０(2)，Hisofsuper-primitivetypeandhenceHisof

anti-integraltypebyProposition１．６.ＳＣＨ＝１W,H(Ｘ)Ｒ[Ｘ],whichisaninvertible

idealofR[Ｘ].□

Ｒｅｍａｒｋ１．１１．AssumethatHsatisfiestheconditioninCorollary１２．１．Let／:＝

{αＥＲｌ〃H(Ｘ)ｅＲ[Ｘ]},anidealofRThenHU＝ﾉｐＨ(Ｘ)@尺[Ｘ]ａｎｄノー(ん)`．

２．ＳｈａｒｍａＰｏｌｙｎｏｍｉａｌｓ

ｌｎｔｈｉｓｓｅｃｔｉｏｎ，weinvestigatehowaSharmapolynomialworks

Proposition２．１．Ｍ／(Ｘ)ｂｅａＳ伽加α，OII)ﾉ"o加刎Ｔｈｅ"／(Ｘ)Ｒ[ＸＭＤｅｓ〃ｏＭａＤｅ

ａｗｅ腕6ccjZノセc/，が腕CCIﾉﾉひ伽γも

Ｐ，、/:LetPbeaprimedivisorof/(Ｘ)Ｒ[XlThendepthR(ＸルーLSupposethat

P:＝ＰｎＲ≠(0).ThendepthRp＝１ａｎｄＰ＝ＰＲ[ＸｌＴｈｕｓ／(Ｘ)ｅＰ＝ＰＲ[Ｘ]，

whichimpliesthatC(/(Ｘ))=，､Hencegrade（Ｃ(/(Ｘ)))＝１.Thiscontradictsthe

assumptionthat／(Ｘ)ｉｓａＳｈａｒｍａｐｏｌｙｎｏｍｉａＬＳｏｗｅｈａｖｅＰｎＲ＝(O).ＳｉｎｃｅＰ＝

ＢｒｎＲ[Ｘ]ａｎｄｈｔ(Ｐ)＝１，／(Ｘ)Ｒ[Ｘ]hasnoembeddedprimedivisor.□

Remark22Let／(Ｘ)beaSharmapolynomialinR(Ｘ）andletPbeaprime

divisorof／(Ｘ)Ｒ[XlItdoesnotnecessarilyfollowthatPisofsuper-primitivetype，

ButifPisofanti-integraltype,thenPisofsuper-primitivetype・Indeed,considerthe

exactsequence：

0→Ｐ→Ｒ[Ｘ]→Ｒ[α]→0，

whereadenotesXmod.Ｐ・Inthiscase,sincePcontainsaSharmapolynomial／(Ｘ)，

αisasuper-primitiveelementoverRｂｙ［OSY,(1.12)］．NextconsiderR＝ＲＩｆＰ

ｎＲ＝(O),thenPisofsuper-primitivetype(Ｃｆ[OSY,(1.13)])．

Proposition２．ｓ.Ｌｅｔ／(Ｘ)ｅＲ[Ｘ]beαＳ/zαγ”αＰｏｌｂ'"o加刎､ASS"池ｅ伽〃(Ｘ)た

/γ〃"cﾉﾙﾉ〃Ｋ[Ｘ]．Ｔﾉｾe〃／(Ｘ)Ｒ[ＸｗＭＰ伽ｅ雌αﾉﾉ〃Ｒ[Ｘ］
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Ｂりq（ＬｅｔＰｂｅａｐｒｉｍｅｄｉｖｉｓｏｒｏｆ／(Ｘ）Ｒ[Ｘ］Ｔｈｅｎ／(Ｘ)ＥＰＰ(Ｘ)Ｋ[XlSince

/(Ｘ)isirreducible,thereexistsaeRsuchthat/(Ｘ)＝〃p(Ｘ)(αｅＰ).Sincegrade

(Ｃ(/(Ｘ)))＞１，Pisofsuper-primitivetypeSoPisofanti-integraltypebyProposi‐

tion1.6ａｎｄｈｅｎｃｅＰ＝か｡p(Ｘ)Ｒ[Ｘ］Thus／(Ｘ)Ｒ[Ｘ]＝Ｐ.□

Proposition２．４.ﾙﾉﾉ(Ｘ）ｂｅαＳ/jα”α’０lbﾉ"o加刎ノ〃Ｒ[Ｘ]・比ｔＰｂｃａ加沈ｃ

池αﾉﾉ〃Ｒ[Ｘ]s"c/i伽ｊＰおα〃"ね"”伽ＭｊｚﾉﾉＭｑ/・ﾉﾙＭ/bα/／(Ｘ)Ｒ[Ｘ］Ｚ膨れＰ

ｉｓｑ／ｓ”eγの"'"伽cjblPe・

肋qｆBytheassumption,／(Ｘ)Ｋ[Ｘ]＝ｐｐ(Ｘ)０Ｋ[XlSince／(Ｘ）isaSharma

polynomial,ｗｅｈａｖｅ／(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]＝／(Ｘ)Ｒ[Ｘ］（Ｃｆ［S,Ｒｅｍａｒｋ５]).Hence

/(Ｘ)Ｒ[Ｘ]Ｅ(ふ仰(Ｘ))`Ｒ[ＸｌＳｏｓｉｎｃｅｇｒａｄｅ（Ｃ(/(Ｘ)))＞１，ｗｅｈａｖｅｇｒａｄｅ

(LPP(Ｘ))＞LHencePisofsuper-primitivetype.□

Lemma２．５.Ｌｃｔｐ(Ｘ)＝Ｘｄ＋〃,Ｘｄ－１＋…〃｡(〃`ＥＫ）beα”o"ｊｃノγ"伽cノル

Polly"0,Oz〃j〃Ｋ[Ｘ]．Ｐ"刈駈):＝ｍＬ１Ｌ,ｉ(＝Ｒ[Ｘ]:庇p(Ｘ))．〃grade(畷x)Ｃ(①(Ｘ))）

＞１，伽〃①(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]＝I鮎)p(Ｘ)Ｒ[Ｘ]ｅＳｐｅｃ(Ｒ[Ｘ])．

ＰｍｑｆＳｉｎｃｅＰ(Ｘ)Ｋ[Ｘ]eSpec(Ｋ[Ｘ]),wehaveP:＝①(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]ｅＳｐｅｃ

(Ｒ[Ｘ]).Byconstruction,Ｐ=畷ｊＹ１Ｒ[XlBytheassumption，

grade(Iル)Ｃ(p(Ｘ)))＞L

ThusPisofsuper-primitivetype・ＳｏｗｅｏｂｔａｉｎＰ＝IjM，(Ｘ)Ｒ[Ｘ]ｅＳｐｅｃ(Ｒ[Ｘ])．

□

The。｢ｅｍ２ｅＬｅｔ／(Ｘ)beαＳ/ｉａｗａＰｏｌｌＷｚｏ加刎ｊ〃Ｒ[Ｘ]α"‘た/／(Ｘ)＝〃,(Ｘ)eⅡ

…Ｐｔ(Ｘ)e`ｂｅα伽伽なｑ／/γ"〃cノルPolIy"ＯｍｍＺｓｐ‘(Ｘ)ｅＫ[Ｘ]α"‘αＥＲＴ/Ze〃

/(ｘ)Ｒ[ｘ]＝(p,(ｘ)e1K[ｘ]ｎ尺[ｘ]）ｎ…、（Pt(ｘ)・`Ｋ[ｘ]ｎ尺[ｘ]）jMjD伽α〃

c/bcO"０，０s〃o"・

Ｐ，ｍｆＳｉｎｃｅ／(Ｘ）isaSharmapolynomial,ｗｅｈａｖｅ／(Ｘ)Ｒ[Ｘ]＝／(Ｘ)Ｋ[Ｘ]ｎ

尺[ｘ]＝ｐ,(ｘ)②!…①‘(ｘ)e`Ｋ[ｘ]ｎ尺[ｘ]＝(９，(ｘ)e1K[ｘ]ｎ…、（Pt(ｘ)αＫ[ｘ])ｎ

尺[Ｘ]＝(p,(Ｘ)ｅ１Ｋ[Ｘ]ｎ尺[Ｘ]）ｎ…、（Pt(Ｘ)αＫ[Ｘ]ｎ尺[Ｘ]).Since／(Ｘ)ｅ

Ｐｆ(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ],theprimeidealpH(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]isofsuper-primitivetype・

Ｓｏｐｆ(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]＝Iji(Jr)Ｒ[Ｘ]byLemma25Thusweseethatp'(Ｘ)・`Ｋ[Ｘ］

ｎＲ[Ｘ]isanIjl(x)Ｒ[Ｘ]-primaryideaL□

Proposition27.ルノＩニノ６Ｍ/ｂａＺｓｑ/Ｒ[XlAss""'＠伽ｔＩ⑦ＲＫ＝ノ⑭ＲＫ

α"‘伽Ｍ）γｃａｃ"ＰｅＤｐ,(Ｒ),ﾉRpco"〃"ｓａＳｈα”αPODﾉ"o沈伽０２ﾉcγRpcl／ﾉﾉDC"αst

c/29”c、Ｔ肋"Ｉ＝ノ：

Ｐﾉ、/;Take／(Ｘ)ｅＬＴｈｅｎ／(Ｘ)ｅ’二Ｊ⑭庇Ｋ＝ノ⑧尺KHencethereexistsa

eRsuchthat〃(Ｘ)ｅノ.LetＰｂｅａｐｒｉｍｅｄｉｖｉｓｏｒｏｆａＲＴｈｅｎＰＥＤｐ,(Ｒ).Bythe

assumption，／,＝ｇ(Ｘ)Ｒｐ[Ｘ]，Ｃ(g(Ｘ))＝Ｒｐｆｏｒｓｏｍｅｇ(Ｘ)ｅＪ・Ｐｕｔ／(Ｘ)－

９(Ｘ)§(Ｘ）ｗｉｔｈ§(Ｘ)ＥＲＰ[Ｘ]､Ｔｈｅｎｔｈｅｒｅｅｘｉｓｔｓ６ｅＲ肋ｓｕｃｈｔｈａｔｈ/(Ｘ)ｅ／、

Sincecz,bisaregularsequence,ｗｅhave／(Ｘ)ｅノ.□

Ｓ・Ｓｕｐｅｒ－ＰｒｉｍｉｔｉｖｅＰｏｌｙｎｏｍｉａｌｓａｎｄＳｈａｒｍａＰｏｌｙｎｏｍｉａｌｓ

Ｄｅｆｉｎｉｔｉｏｎａｌ・Ｌｅｔｐ(Ｘ）ｂｅａｍｏｎｉｃｐｏｌｙｎｏｍｉａｌｉｎＫ[Ｘ］ａｎｄｌｅｔ咽x):＝Ｒ

[Ｘ]：Ｒｐ(Ｘ).ThepolynomialP(Ｘ）ｉｓｃａｌｌｅｄａｓ〃cγのγ/〃jjzﾉcPolbﾉ"o加刎ｉｆｇｒａｄｅ
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(厩Ｃ(P(Ｘ)))＞1．

LetRdenotetheintegralclosureofＲｉｎＫａｎｄｌｅｔＣ(屍/R)denotetheconductor

idealbetweenRandRForanelementりこＫ,ｗｅｐｕｔ４＝{αｅＲｌ仰已Ｒ}・
Ｒｅｍａｒｋａ２，ＡｓｓｕｍｅｔｈａｔＲ三尺．

（１）ThereexistsapolynomialinK[Ｘ]whichisnotsuper-primitive・Infact,ｔａｋｅ７
ｅｊＷ?andletp(Ｘ):＝Ｘ－〃.Ｔｈｅｎ①(Ｘ)isnotsuper-primitive(cfExample3､９．
below)．

（２）ＷｈｅｎりeKsatisfiesgrade(L,＋Ｃ(臣/R))＞１，thepolynomialX-j7issuper‐

primitiveMoregenerally,letｐ(Ｘ)＝Ｘｄ＋〃,Ｘｄ－１＋…＋ワ｡(り`ｅＫ）satisfygrade
(1)?`＋Ｃ(屍/R))＞lforallj・Thengrade(ｎ匙,恥＋Ｃ(屍/R))＝grade(I鋤)＋Ｃ(屍/R)）
＞ｌＴｈｅｎｐ(Ｘ)issuper-primitive(cfProposition3・１０)．

Proposition３．ｓ．ＬｃｔＢ６ｅｃｚ〃/c/bα/ｃＷ?､ASS"池ｅﾉﾉｉａｊｅＭｙ””ＭｊｚﾉﾉＷｑ/BjS
co"〃"e〃〃Ｄｐ,(Ｒ)．血Ｍ,６６ｃα惚汕zγＷ"e"Ｃｅα"‘／ＥＲ.〃ＣＺｊｆ〃ｅβ伽〃
／ｅＢ．

ＰγDqfConsideraprimarydecompositionofB：

Ｂ＝９，，…ｎ９"，

where，/７７＝ハＴｈｅｎＰｊｅＤｐ,(Ｒ）ｆｏｒａｌｌｌニノニ〃Ｔａｋｅ此Ｔｈｅｎα，bisan
R-regularsequence・Ｓｏａ華Ａｏｒ６≠ハＩｆａ華Athen／e9dRp,ｎ尺＝９，.Asimi‐

larargumentisapplicabletothecaｓｅ６華AHenceweconcludethat／ｅＢ．□

PropositionS,４Ｍｐ(Ｘ)ｅＫ[jr］ｂｅα〃ｊγ,,修伽ｊ６/Ｃｓ〃eγのγ珈伽ｃＰｏｂﾉ"o加刎、

ルノＩ:＝I鮎)α〃／:＝Ｉ鮒)Ｍ＞０)．Ｉ肱〃〃(ｘ)Ｒ[ｘ]ｊＭ伽加Ｍ/bα/q/Ｒ[ｘＭＭ
〃(Ｘ)`Ｒ[Ｘ]たＭｘ)Ｒ[Ｘ]-p伽αり/此ａＬ

ＰｍｑｆＳｉｎｃｅｐ(Ｘ)'Ｋ[Ｘ]ｉｓｐ(Ｘ)Ｋ[Ｘ]-primary,theidealp(Ｘ)'Ｋ[Ｘ]ｎ尺[Ｘ]ｉｓ
p(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]-primary､Ｓｉｎｃｅｐ(Ｘ)issuper-primitiveandhenceanti-integraL
Sop(Ｘ)Ｋ[Ｘ]ｎ尺[Ｘ]＝1V,(Ｘ)Ｒ[XlThuswehaveonlytoprovethatp(Ｘ)@Ｋ[Ｘ］
ｎ尺[Ｘ]＝ん(Ｘ)`Ｒ[XlTheimplication（三）isobvious・Weshallshowthatthe

implication（二）holds・SinceノisadenominatoridealinR,ノisadivisorialideaLSo

（[Ｘ](二尺[Ｘ])isalsoadivisorialidealHence〃(Ｘ)@尺[Ｘ](三尺[Ｘ])isadivisor‐
ialideaLThusanyprimedivisoroM,(Ｘ)'Ｒ[Ｘ]isofdepthoneTake/(Ｘ)ｅｐ(Ｘ)‘

Ｋ[Ｘ]ｎ尺[Ｘ］Ｔｈｅｎ／(Ｘ)/①(Ｘ)‘ｅＫ[ＸｌＷｅｍｕｓｔｓｈｏｗｔｈａｔ／(Ｘ)/p(Ｘ)‘ｅ
ﾉＨＸ]､ＬｅｔＰｂｅａｎyprimedivisorofノ.ＴｈｅｎＰｅＤｐ,(Ｒ)Inthiscase,ｗｅｈａｖｅｔｏ

ｓｈｏｗ／(Ｘ)/p(Ｘ)‘Ｅ(灰[Ｘ》since(〃(Ｘ))`Ｒ[Ｘ]ニノ｡(Ｘ)'Ｒ[Ｘ],ｗｅｈａｖｅｇｒａｄｅ
(ﾉＣ(p(Ｘ)`)）＞ＬＨｅｎｃｅノP＝αＲｐｆｏｒｓｏｍｅａニノ．Ｐｕｔｇ(Ｘ)＝α①(Ｘ)`・Ｔｈｅｎｇ(Ｘ）

ｅノａｎｄＣ(g(Ｘ))Ｒ，＝Ｒｐ，whichshows／(Ｘ)Ｅｇ(Ｘ)Ｒｐ[ＸｌＴｈｕｓ／(Ｘ)/p(Ｘ)，ｅ

(g(ＸＭＸ)`)Rp[Ｘ]＝αR，[Ｘ]＝(灰[Ｘ]ルFromthis,ｗｅｇｅｔｐ(Ｘ)1Ｋ[Ｘ]ｎ尺[Ｘ］
＝ん`Ｒ[Ｘ］ＢｙＬｅｍｍａ２､5,〃(Ｘ)Ｒ[Ｘ]eSpec(Ｒ[Ｘ]).Thereforewehaveﾉﾀﾞﾜ(Ｘ)’
Ｒ[Ｘ]ｉｓａｎ〃(Ｘ)-primaryideaL□

Theorema5、Ｌｃ／９，(Ｘ),…，ｐ`(Ｘ)ｅＫ[Ｘ］ｂｅ／γ"伽ｃｊ６Ｊｅｓ〃ｅｌＷｆ〃ﾉﾉひc

pol【)ﾉ"o加仙.此川:＝Ｉ師)(１≦に／）α"ClﾉﾉCノハ:＝鰯(jr)"(１二／ニノ,ｅｉ＞０)．
Ｔ肋〃
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p,(ｘ)Ｇ１…ｐ,(ｘ)e`Ｋ[ｘ]ｎ尺[ｘ]＝ｎ(ＬＰ`(ｘ)色，Ｒ[ｘ]）
ビー１

α〃伽isα加加a76Mbco”Cs伽〃ｑ／ルノ城ｓｉｔ]/ＭｌｌｃａＭﾉﾉbe”ノ仏(Ｘ)ｅＷ[Ｘ]ｉｓα〃

ＩｊＰｉ(Ｘ)Ｒ(Ｘ)-”"zα〃ｊ庇αＭ）γｅａｃﾉ’’二ノニノ．

Ｐｍｃｌｆｌｔｆｏｌｌｏｗｓｔｈａｔｐ,(Ｘ)＠!…ｐ`(Ｘ)e`Ｋ[Ｘ]ｎ尺[Ｘ]＝(p,(Ｘ)ｅ１Ｋ[Ｘ]ｎ…ｎ

①`(ｘ)e@Ｋ[ｘ])ｎ尺[ｘ]＝(p,(ｘ)ｅ１Ｋ[ｘ]ｎ尺[ｘ]）ｎ…、（p`(ｘ)e@Ｋ[ｘ]ｎ尺[ｘ］

ｎ尺[Ｘ])＝〃](Ｘ)e1R[Ｘ]ｎ…ｎノ仏(Ｘ).`Ｒ[Ｘ]byPropositionL6ByProposi‐

tio、３．４，／ｶﾞp`(Ｘ)ｅｉＲ[Ｘ]ｉｓａｎＩ仏(Ｘ)Ｒ[Ｘ]-primaryidealforeachlニノニノ.□

PropositionS.Ｓ､此ｔｐ,(Ｘ),…，ｐ（(Ｘ)ｅＫ[Ｘ］ｂｅノヅ花伽ｃｊ肱ｓ〃e,Ｗｉ〃"zﾉe

Polbﾉ"0加仙．ゴル〃①,(Ｘ)ご[…ｐ`(Ｘ)ご`Ｋ[Ｘ]ｎ尺[Ｘ]ｊＭＰγ加吻αﾉﾉcノセα/αMzcﾉiPe

DpKR)．

Ｐｍｑ/:Letノ:＝Ｒ[Ｘ]:尺p,(Ｘ)筐!…Ｐｔ(Ｘ)e`ａｎｄletルーＲ[Ｘ]:Rpf(Ｘ).Ｓｉｎｃｅｐ‘(Ｘ）

isasuper-primitivepolynomial,ｗｅｈａｖｅｇｒａｄｅ(ＩｊＣ(PAX))）＞１ｆｏｒｅａｃｈｌニノニノ．

Ｎｏｔｅthat(Ii)戯…(Ｌ)．`ニノ,whichyields

grade(ﾉC(p,(Ｘ)＠!…Ｐｔ(Ｘ)α)）＞１．

TakePeDp,(Ｒ).Thereexists八(Ｘ)ｅＩｉｐ`(Ｘ)suchthatC(八(Ｘ))雲Pforlニノニノ．

Put／(Ｘ）：＝/i(Ｘ)e1…人(Ｘ)"・ＴｈｅｎＣ(た(Ｘ)）掌Ｐ・Since／(Ｘ)Ｅｐ,(Ｘ).!…

p`(Ｘ)錘Ｋ[Ｘ]ｎ尺[Ｘ]and／(Ｘ)hastheleastdegree,itfollowsthat(p,(Ｘ)e〔…ｐ`(Ｘ)e‘

Ｋ[Ｘ]ｎ尺[Ｘ]ルー／(Ｘ)Ｒ[Ｘ]pｂｙ[S,Ｒｅｍａｒｋ５］□

Ｒｅｍａｒｋａ７.Ｌｅｔ①(Ｘ)ｅＫ[Ｘ］ｂｅａｍｏｎｉｃｐｏｌｙｎｏｍｉａｌａｎｄｌｅｔＩ：＝I鮎)ｌｆ

〃(Ｘ)Ｒ[Ｘ]containsaSharmapolynomial,thenｐ(Ｘ)isasuper-primitivepolynomial、

Indeed,takeaSharmapolynomial/(Ｘ)ｅ〃(Ｘ)Ｒ[XlSupposethereexists力e

Dp,(Ｒ）ｓｕｃｈｔｈａｔＩＣ(p(Ｘ))ニク・Ｔｈｅｎ〃(Ｘ)Ｒ[Ｘ]二ＰＲ[Ｘ］ａｎｄｈｅｎｃｅ／(Ｘ)E

PR[Ｘ］ＴｈｕｓＣ(/(Ｘ))三Ｐ,whichcontradictstheassumptionthat／(Ｘ)isaSharma

polynomiaL

Proposition３８α”(Ｘ)ＥＫ[Ｘ]beα醜o"jcPoﾑﾉ"0加刎．Ｔ/zc〃ｐ(Ｘ)ｊＭｓ〃eγ‐

Pγ加伽”０ｌｂﾉ"o沈伽がα"‘ｏ"な〃I鋤)①(Ｘ)Ｒ[Ｘ]ＣＯ"伽"ｓａＳﾉjα,,,,､αｐｏｌ(Ｍｏ伽itz/、

ＰγDqfTheimplication(←)followsfromRemark3,７．

（－）Takeanon-zeroelementaeI繩)ａｎｄｐｕｔ／i(Ｘ)＝〃(Ｘ).Ｌｅｔ，,,…，Ａｅ

Ｄｐ,(Ｒ)suchthatルーＣ(((Ｘ)).Ｓｉｎｃｅｐ(Ｘ)isasuper-primitivepolynomial,wehave

Iル)Ｃ(9,(Ｘ))垂，,,…,伽Thereexistsい(Ｘ)ｅＩ鮎)｡(Ｘ)Ｒ[Ｘ]suchthatC(い(Ｘ)）

隼か(’二ノー〃）Put／(Ｘ)＝（(Ｘ)g`(Ｘ)…g"(Ｘ).Inthiscase,Ｃ(/(Ｘ))=Ｃ(/i(Ｘ))，

Ｃ(gi(Ｘ))(’二ノー〃).ＴｈｕｓｆｏｒｅａｃｈＰｅＤｐ,(Ｒ)，Ｃ(/(Ｘ))垂Ｐ・Hence／(Ｘ）isa

Sharmapolynomialand／(Ｘ)eIjix)①(Ｘ)Ｒ[Ｘ]．□

Thefollowingexampleshowsthatanirreduciblefactorp(Ｘ)ｉｎＫ[Ｘ]ofaSharma

polynomial／(Ｘ)isnotalwaysasuper-primitivepolynomiaL

ExamPleS.Ｓ,ＡｓｓｕｍｅｔｈａｔＲ二ＲＴａｋｅａｅｊ？(Ｒ､SinceaisintegraloverR，

thereexistsamonicpolynomial／(Ｘ)ｉｎＲ[Ｘ]suchthat／(α)＝ONotethatC(/(Ｘ)）

＝Ｒbecause／(Ｘ)ismonicThus／(Ｘ）isaSharmapolynomiaLItisobviousthat

X-aisafactorof／(Ｘ)ｉｎＫ[Ｘ］SupposeX-aisanti-integraLThen／(Ｘ)ｅ(Ｘ
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－α)Ｋ[Ｘ]ｎ尺[Ｘ]＝ん(Ｘ－α)Ｒ[ＸｌＳｏＲ＝Ｃ(/(Ｘ))ＥＬｗＣ(Ｘ－α)，whichmeans

thatR[α]二尺[Ｘ]/(Ｘ－α)isflatoverR(Ｃｆ[OSY,(2.6)]).SinceaisintegraloverR，
wehaveR[α]＝Ｒ,thatis,ａｅＲ,whichisacontradictionThereforethepolynomial
X-aisnotananti-integralpolynomial，andhenceX-aisnotasuper-primitive
polynomiaL

Proposition３．１０.Ｌｅｊｐ(Ｘ)ｂｅα〃zo"ｊｃＰｏＭｏ”〃/〃Ｋ[Ｘ］

（１）Lfgrade(I鮎)＋Ｃ(戸/R))＞１，伽〃grade(畷x)Ｃ(p(Ｘ)))＞ｌ

（２）grade（Iル)Ｃ(p(Ｘ)))＞１がα〃ｏ"bノヴＩＪＭ,(Ｘ)尺[Ｘ］ＣＯ"〃"ｓａＳ/jama
pollwzO”〃．

（３）〃Ｒ＝Ｒ,仇e〃grade(IJix)Ｃ(①(Ｘ)))＞１．

Pmq/；（１）ＴａｋｅＰｅＤｐ,(Ｒ).ＩｆＩ鮎)隼，,ｔｈｅｎＩル)二畷x)Ｃ(p(Ｘ)).Ｓｏ畷x)垂，、

Ontheotherhand,if咽x)こり,thenＣ(戸/R)垂PbytheassumptionandhenceRpisa

DＶＲＬｅｔｚﾉＰ（）denotethevaluationofRp､Ｉｆｚﾉp(Iル))＝ｅ,then(I恥)ルーがRpand

thereexistsノsuchthatV1o(ﾜｶﾞ)＝－ｅ＞０，whereｐ(Ｘ)＝Ｘｄ＋り,Ｘａ－ｌ＋…＋りdwith〃ｊ

ｅＫＴｈｕｓ此(IAx)ﾜｶﾞ)＝ＯＨｅｎｃｅ（Iル)ワル垂PRp・Ｔｈｕｓ（'ん)Ｃ(p(Ｘ)))ｐ垂ＰＲＰ、

ThisshowthatIル)Ｃ(①(Ｘ))生，､Thereforeweobtainthatgrade(IJix)Ｃ(p(Ｘ))）＞１．

（２）（‐)：TakeaeIJix)ａｎｄput／(Ｘ)＝〃(Ｘ).Ｉｆ／(Ｘ)isaSharmapolynomial，

thenthereisnothingtoprove・Supposethat／(Ｘ)isnotaSharmapolynomiaLThen

therｅｅｘｉｓｔｓａｐｒｉｍｅｉｄｅａｌＰｉｎＤｐ,(Ｒ）ｓｕｃｈｔｈａｔＣ(/(Ｘ))=PTakeanon-zero

element6eC(/(Ｘ)）ThenPisaprimedivisoroftheideal6RbecausePeDp,(Ｒ)．

Sincethenumberofprimedivisorsof6Risfinite,thenumberofprimeidealsinDp,(Ｒ）

containingC(/(Ｘ))isalsofinite､LetＰ,,…,AbetheprimeidealscontainingC(/(Ｘ)）

SinceI鮎)Ｃ(p(Ｘ))隼Aforalllニノニ〃bytheassumption,thereexistsgi(Ｘ)ｅＩル）

①(Ｘ)suchthatg‘(Ｘ)隼かＲ[Ｘ]foreachlニノニ〃・Putg(Ｘ):＝／(Ｘ)＋Xdg,(Ｘ)＋…

＋Ｘ"dg"(Ｘ)ＴｈｅｎＣ(９１(Ｘ))＝已匙,(Ｃ(い(r))＋Ｃ(/(Ｘ))＝PforallleDp,(Ｒ).Thus
g(Ｘ)isaSharmapolynomiaL

（２）（－）：Ｌｅｔ／(Ｘ）ｂｅａＳｈａｒｍａｐｏｌｙｎｏｍｉａｌｉｎＩル)①(Ｘ)Ｒ[Ｘ］Thenwecan

express／(Ｘ)＝三八(Ｘｍ(Ｘ）ｗｉｔｈ／(Ｘ)ｅＩル)p(Ｘ）ａｎｄい(Ｘ)ｅＲ[XlSuppose

thatthereexistsPeDp,(Ｒ）suchthatI鮒)Ｃ(p(Ｘ))=，Ｔｈｅｎ八(Ｘ)ＳＰＲ[Ｘ]and

hence／(Ｘ)ＥＰＲ[Xlwhichcontradictstheassumptioｎｔｈａｔ／(Ｘ）isaSharma

polynomiaL

（３）followsfromC(屍/R)＝Ｒａｎｄ(1).□

IntheaboveProposition3・’０，theconverseimplicationof(1)ｄｏｅｓｎｏｔａｌｗａｙｓｖａｌｉｄ
ａｓｉｓｓｅｅｎｉｎｆｏllowingexample

ExampleS、１１．Letんｂｅａｆｉｅｌｄａｎｄｌｅｔ／beanindeterminate・ＬｅｔＲ:＝ん[22,ｊ３]、

ThenＲ＝A?[/ｌＬｅｔＰ(Ｘ）：＝Ｘ２＋Ｘ＋1//２ＳＫ[Ｘ］：＝A?(/)[ＸｌＴｈｅｎＩ鮎)＝t2R

andIJix)Ｃ(①(Ｘ))＝t2(1,1/t2)Ｒ＝Ｒ,Ｓｏｗｅｈａｖegrade(I鮎)Ｃ(p(Ｘ)))＝grade(Ｒ)＞

1,butgrade(Iル)＋Ｃ(万/R))＝grade(ｔ２Ｒ＋tR)＝grade(fR)＝L

Remark312ConsideraNoetheriandomainRsatisfyingR三Ｒａｎｄｌｅｔｐ(Ｘ)＝

Ｘｄ＋〃,Xd-1＋…＋りｄｅＫ[XlAssumethateveryりdERandthaMj華Rforsomeﾉ．

ThenI鮎)p(Ｘ)Ｒ[Ｘ]doesnotcotainanySharmapolynomiaL
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