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CONFERENCEPROGRAM

June28,Monday

MorningSession(Emerald-RubyRoom)

●9:00-9:20WelcomingAddress,ThePresidentofKyungpookNationalUniversity,Korea

.9:30-10:15〝Non-commutativeValuationRingsandTheirGlobalTheories〝,H.

Marubayashi,NarutoUniversityofEducation,Japan

.10:25-ll:10〝AuslanderGorensteinRings〝,J.Clark,UniversityofOtago,NewZealand

+11:20-12:05"MultiplierHopfAlgebrasofDiscreteType",YinhuoZhang,Max-PIack
InstituteofMathematics,Germany

LunchBreak

.1:40-2:25〝TheConnesSpectrumofaHopfAlgebraAction〝,J.Osterburg,Universityof
Cincinnati,USA

AfternoonSession(Emerald-RubyRoom)

Time Room(Emera一d) Room'(Ruby

)2:40- 〝semicentralReducedRings〝G.F.Birkenmeier,UniV.of 〝ASun′eyon*-Operations′′YoungSooPark,KyungpookNationalUnJ'V.,K
orea3:25 SouthwesternLouisia

na,USA3:35- "TheProperty(DF)andSimpleUnJ'tRegularRings" "poissonAtgebras"SeトQwonOh,ChungnamNationalUn
iV.,Korea4:00 M.KutamiandH.Tsunashima,Yamaguchi

UniV.,Japan4:05- "ontheMaximalt-Corationaー 〝HopfAlgebraCoactionanditsExtensionsofModules〝 ApplicationtoGro

upGradedAlgebra"4:30 S.Morimoto,HagiKoenGakuin, GuilongLiu,ChinaUniv.ofGeosc

ience,Japan China4:40- ′′RingsinwhichNilpotentElements 〝HomologicalDimensionsofSmashformanldeaI" Product

sandtheSurjectivityofTrace5:05 YangL
ee,PusanNationatUniV.. Maps〝Korea Zhi

xiWang,CapitaINormaJUniV.,China5:10｣ "whenisaDirectSumofUnJ'formModutesaNormalCS-Modu一e?〟 "AGeneralizationofHersteJ-n'SFamousTheorem〝ChangHnFu,UrliVer

sityofScienceandTechno一ogy,China

5:35 Y.Kuratomi,YamaguchiUni

VHJapan ..http://civil.cec.yamanashi.ac,jp/～ring/oJdmeeting/1
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5:40- 〝RelationsbetweenArmendarizRingsandSemicommutativeRings" 〝ACharacterizationofGeneraHzedChainConditionsfbrN-Modules〝YongUkCho,SilJaUniv.,Korea6:05 ChanHuh,PusanNationa一UniV.,K

orea BANQUETwi.Istartat7:00PM

9http://civil.eec.yamanashi.ac.jprring/oldmeeting/1999/ko-jp-ch3/progl.htmI 03/0
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June29,Tuesday

MorningSession(Emera一d-RubyRoonm)

.9:00-9:45〝DuaトBimodulesandNakayamaPermutations〝,Y.Kurata,Yamaguchi
UniversityandKanagawaUniversity,Japan

●9:55-10:40TBA.F.vanOystaeyen,UniversityofAntwerp,Be一gium

'10:50-ll:35"GoodConditionsfortheTotal",FIKasch,UniversitaetMuenchen,Germany

'll:45-12:30"onTorsion-FreeModulesoverPrueferDomains",K.M.Rangaswamy,
UniversityofColoradoatColoradoSprings,USA

LunchBreak

A托ernoonSession(Emerald-RubyRoom)

.2:00-2:45"TiltingTheoryandDerivedEquivalences",D.Happel,TU-Chemnitz,Germany

Time Room(Emerald) Room(Ruby

)3:00-3:25 "TiltingModuleandSJice" "GeneraHzedPrincipallyⅠnjectiveMaximaJIdeals"JinYongKim,NamKyunKim

,andYananLin,XiamenUniv.,China SangBokNam,KyungHeeUniV.andKyUngdongUniV.,

Korea3:30-3:55 "CohomoJogiesofMonomiaJAlgebras"PuZhang,UniV.ofScienceandTechnology,China "RingswithFiniteJygeneratedFaithful-ModulescontainGenerators"H.Yoshimura,YamaguchH｣ni

V.,Japan4:05-4:50 〝GroupActingonDeriVedCategories〟A.Zimmernann,Univ.dePicardie,France "GorensteinⅠnjectiveModulesoverⅠwanaga-GorensteinRings′′0.M.G.Jenda,Aub

urnUniv"USA5:00-5:25 QuadraticBimoduleProb一em ′′someResultsonSkewPo一ynomia一RingsoV
eraReducedRing〝0.Ⅰyama,KyotoUniV.,Japan HongkeeKim,GyeongsangNat

ionalUniV.,Korea5:30-5:55 〝DuaHzingModulesfbrOrdersandArtinAIgebras"K.Nishida,ShinshuUniv.,Japan 〝onRegu一arRingswithPrimeCenters〟Xianne
ngDu,AnhuiUniv.,China

/0h仕p://civi一.cec.yamanashi.acJp/~ring/oldmeeting/1999/ko-｣p-ch3/
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June30,Wednesday

MomingSession(Emerald-RubyRoom)
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｡9:00-9:45"completeMV-Algebras〝,TaeHoChoe,McMasterUniversity,Canada

.9:55-10:40〝TreeAlgebras,HeckeAlgebras,andCohen-MacaulayModules〝,K.W.
Roggenkamp,UrliversitaetStu仕ga止,Germany

.10:50-ll:35"HopfAlgebrasoveraFirliteFie一d,UsingPersona一Computers〝,K.Yokogawa,
OkayamaScienceUniversity,Japan

.11:45-12:30〝stratificationofRings",V.DIab,CarletonUniversity,Canada

LunchBreak

AfternoonSession(Emerald-RubyRoom)

Time Room(Emera一d) Room(Ruby

)3:00-3:25 "AdjacencyAlgebrasof 〝0nRingswithSkewDi触 rentialAssociationSchemes〝 OperatorsonCommutative

Rings"A.Hanaki,ShinshuUniV.,Japan Y.Hirano,OkayamaUni

V.,Japan3:30-3:55 "0nLinkageofCohen-Macaulay "OnlnertiaJSubalgebrasofFiniteMod

ules〝 Rings"Y.Yoshino,OkayamaUniV.,Japan TこSumiyama,A

ichiTech.,Japan4:05-4:50 MuttjplerHopfAlgebrasofDiscretetype "SomeNewResultsonNHRings"ZhizhongChen,NorthenJiaotongUniv.,E.R.PucとylowskJ',Univ.of

China Warsaw,Poland5:00-5:25 〝onsomeKindofDuality〝M.Sato.YamanashiUniV.,Japan "RemarksonOreExtensionsofBaerandPPRings′′ChanYongHongandTaiKeUnKwak,KyungHeeU

niv.andDaejinUniv.,Korea5:30-5:55 "EveryRightSeJf-InjectiveRightPerfectRingisQF"MingyiWang.SouthwestJiaotongUniv.,China 〝selトDualityofQHRingswithHomogeneousSodesandLe托GJobalDimensionatmost2〝Y
.Baba,OsakaKyoikuUniV.,Japan

BANQUETwillstartat6:30PMPROBLEMSESSION:8:00PMatEmerald-RubyRoom

//http://civI'I.eec.yamanashi.ac.jp/～ring/oldmeetI'ng/1999/ko-
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July1,Thursday:SJ'ghtseeingand/orHikingExcursion

July2,Friday

MorningSession(Emerald-RubyRoom)
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｡9:20-10:05TBA,A.Nakajima,OkayamaUniversity,Japan

'10.,15-11:00"studyofHopficl'tyinCertainclassofAtgebras",K.VaradaraJ'an,University

ofCalgary,Canada

.ll:10-ll:55SomerecentresultsonCS-modu一esandrings,S.K.Jain.OhioUniversity.
USA

.12:05-12:30〝onvaluesofCyclotomicPolynomials〝.K.Motose.Hirosak=Jniversity,

Japan

LunchBreak

AfternoonSession

Time Room(Emerald) Room(Ruby

)2:00-2:45 "onFl-ExtendingModules" "onRepresentationsofLie-AdmissibleA一gebrasandLieAlgebrasofPoissonS.TariqRizvi,OhioStateUniv. Alge

bras′′atLima,USA K.LBeidar,NationaIChengKungUniV

.,Taiwan2:55-3:20 ′′Le氏GlobalDimensionsandInVerse TBAPolynomialModules" MiaosenChen,Zhejian

gNormaJUniv.,SangwonPark,DongAUni

V..Korea China3:25-4:10 "onQuasi-FrobeniusRings" ′′HopfAlgebrasandAzumayaAlgebras′′M.F.Yousif,OhioStateUniv. R.Alfaro,Univ.ofMichiganatFJ

int,atLima,USA USA4:20-4:45 Selトdualitya
ndH-rings OnwirdalgebrasJ.Kado.OsakaCityUniV.,Japan H.

Nagase,OsakaCityUniv.,Japan4:50-5:15 "primeRadicalsofDifferentialOperatorRings′′JuncheolHan,KosinUniV.,Korea 〝TheModuleofD肝erentialsofaNoncommutativeRingExtension"H.Komatsu
,OkayamaPrefecturalUniv.,

JapanJ之http://civil.cec.yamanashi.acjp/～ring/oldmeeting/1999/
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5:20-5:45 "onGeneraJJlzedPrincJ'PaJtylnjectiveRings" ′′AGeneralizationofMaschke'sTheorem"JJ'anlongChenandNanqingDing T.Nishinaka,OkayamaShoukaUni

V.,SoutheastUnJ'V.andNaru'J'ngUnJ'V"China

Japan●5:50-6:150ngeneralJ-zationoflLnjectivity,JianlongChen,SoutheastUniversJ'ty,China

/3http://civJ'I.cec.yamanashi.acJIp/～rJ'ng/oldmeetJ'ng/1999/ko-jp-ch3/prog4.html 03
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July3,Saturday

MorningSession(Emera一d-RubyRoom)
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｡ー9:00-9:45"ontheTorsionNilpotenceoftheC)osedPrimeRadicalofRingswithRelative
KrullDimension〝,M.LTeply,UniversityofWisconsinatMi一waukee,USA

.9:55-10:40〝TheTheoryofNakayama,Morita-Azumaya,HaradainaBo杖omCurrentof

theArtinianRings",K.Oshiro,Yamaguch=｣niversity,Japan

Time Room(Emerald) Room(Ruby

)ll:00-ll:45 〝NoetherianSemigroupAlgebras" 〝slenderModulesoverMatlisDomains〝E.Jespers,VrijeUniv.ofBrussel, S.B.Lee,Sangmyung

UniV.,Belgium

Koreapll:55-12:20 "OnDiVisibleEnvelopes" 〝FactorableDomains′′DaVidF.Anderson,HwankooKim*,SeogHoonRim,Kyungpook JeanamPark,.Univ.

ofTerlneSSee,NatjonalUniv..Korea KyungpookNationalUniVHand

ⅠnhaUniV.,Korea12:25-12:50 "DistinguishedDomains"DongJeKwak,KyungpookNationalUniv.,Korea 〝SomeStructuresofBicrossproduct′′HopfAlgebras,SUkBongYoon,KyungpookN
ationalUniV.,Korea

/クhttp://civiLcec.yamanashi.ac.jprring/OJdmeeting/1999/ko-jpICh3/pr



Onvaluesofcyclotomicpolynomials

K･Motos9

November5th2002

1.Definitions

Cyclotomicpolynomialsaredefinedby

◎n(I)- Il(I-Enk)
(k,n)-1

whereEn- cos
(

27T

n )
+√=了sin

(

27r

n)
andtheproductis

extendedovernaturalnumberskwhicharerelativelyprlme
●

tonwithl_<k≦n.

Example.

01(I)-I-1,◎2(I)-I+1,03(I)-x2+I+1,
04(I)-x2+1,05(I)-X4+x3■x2+I+1,
06(I)- x2IX+1,...

M6bius'functionpISalsodefinedby
●

〟(可 -

1 ifn-1,
o ifp2lnforaprimep,
(ll)r ifn-pIP2･･.P,Wherepkareall

distinctprlmeS.
●

/E



Example.

〃(1)-1,〟(2)--1,〟(3)--1,〟(4)-0,

〃(5)--1,〟(6)-1,･-

hndamentalproperties

Wecan nowstatefundamentalpropertiesof

cyclotomicpolynOmials.

1･xnI 1- Ildln◎d(I)wheredrunsthrough

positivedivisorsofn･Thusn-∑dlnP(d)･

2･◎n(I)∈Zlx]andtheleadingcoeBicient
ofen(I)isl･

3･On(I)-ndLn(xd-1)～(冨)･Thusp(n)-∑dJndFL(S)･

4･◎n(I)isirreducibleinQlx]･

1.Thisfomulaisequivalenttothedefimitionof
●

cycbtomicpolynOmials.

2･Itiseasytoseefromtheabovethat◎n(a)isan integer

foran integera.Itisimportantforus.

3.Thisformulaisusefulforcalculationsofcyclotomic

polynomials.Forexample,

◎6(I)-
(x611)(I-1) x3+1
(x3-1)(x2-1) x+1

/̀

=x2-I+1



4.ThisisessentialforGauss'theore血whichglVeneCeS-
●

saryan dsu丘cientconditionthatregularpolygoncan

beconstructedbyuslngOnlyrulerandcompass･Galois

groupsofcyclotomicfieldsaredeterminedfromthis.

Weprovideanestimationofvaluesofcyclotomic

polynomials.

Theorem l･◎n(I)arestrictlyincreasingfunctionsfor

x≧J2and

ap(n)+1>On(a)>ap(n)-1 forn,a≧2.

wherep(n)isthedegreeof◎n(I)Whichisthenumber

ofpositiveintegersk<nwith(k,n)-1･

Example.◎6(I)-X2-I+1isstrictlyincreasingforI≧1

anda3>a2- a+1>afora≧2.

Fermat'slittleTheorem.IfpISaPrlmeandaisaposi-
●

tiveintegerwithpXa,thenaP-1I 1modp.
Example･36≡ 1mod7･

IfpisapriIムeandaisapositiveintegerwithpXa,then
theleastpositiveintegerssuchthatasI 1modpISCalled

●

theorderofamodulop.Wedenotetheorderofamodulo

pbyJaJp･ItiseasytoshowthatlaJpisadivisorofm if

am= lmodp.

/?



耳Xample,.Wehavel217-3from

21… 2mod7722… 4mod7723… 1mod7

LetqbeaprimedivisorofaMersennenumber2p- 1where
●

pisprime･Thenp- l2lqsincepisprihe･Thuspisa

divisorofq-landq>p.Thisshowsthatthereexist

infimitelymanypnmenumbers･h fact,startingfrom 2
●

wehave3,7,127,････h thisargument,p- I2Jqismost

important･Wecan generaliZedthistothenexttheorem

whichiseasytoprove,butpowerfulforus.

Theorem 2･IfpJOn(a),thenn- petalp･
Example.SinCe◎18(2)-3･19,webaⅧ18-32･l213-l2119.
fb∫thenumbers18and2,wecan丘ndaprlme19with

●

18- l2119.Butfb∫number6and2,wecamot丘ndsucha
primebecause06(2)-3･Thisistheonlyexceptionalcase
inthenexttheorem.

Thenextwasknown beforeonecenturymoreandwas

foundagalnbymanymathematicians,butisnotsopop
ularforus.Thisfonowsfromtheabovetheorem andan

estimationcitedbefore.

Theorem 3(Bang)･Ifn≧3,a≧2and(n,a)≠(6,2),
thenthereexistsaprimepwithn-Jalp･

/9



4.Applicationstoalgebra

Cyclotomicpolynomialsprovidesomeimportanttheorems

onalgebra･

1.Themultiplicativegroupofafimitefieldiscyclic.

2.Artin'sl血eoremwil血respectto比eordersof丘nite

(血eaf)simplegroups･

3･Wedderburn'stheorem･･Fimitedivisionringsare
commutative.

4.SpecialcaseofDirichlet'sl血eorem:Thenextari比一

meticprogressionforanatwalnumberdcontains

infimitelymanyprimes.

1,1+d,1+2d,...,1+nd,....

5.ThereexistsaGaloisextensionovertherational

numberfieldsuchthataglVenfimiteabelian group
●

is比eGaloisgroupofl血isextension.

6.Primalitytestsofbigprimes.

1.ItiseasytoproⅦ 丘omTheorem2andthenextequa-

tionforaprlmefieldFp
●

IlOd(I)-XP1111- ∩(I-α).
dlp-1 α∈Fp'

JustamodificationofTheorem2givesthesameproof

ingeneral･

′ア



2.Forexample,wesetthenextnumberNn(q)foranat-
1lralnumbern_>2andaprimePOWerq-PrWhere

pISPrime.ThisnumberistheorderoftheproJeCtive
● ●

speciallineargroupPSL(n,q)

Nn(q)-
(n,q-1)

n(n-1)
q 2(qn-1)(qnll-1)･･･(q211)

IfNn(q)- N n.(qo)fordifferentpairs(n,q)≠(no,qo),
thenN3(4)-N4(2)-20160,N2(7)-N3(2)- 168,
andN2(5)-N2(4)-60･

3.hthelastpartofWitt'sproof,wehavetheequation
On(q)Jq-1･ThiscontradictstoOn(q)>q-1.However,
Itiseasytoseen-1fromTheorem2.

4.Itisaspecialca紀butisusedfrequently.

5.Nocomments.

6.Forexample,thenextisanextensionofLticas'or
Pepin'stest.

Theorem 4･(1)p>3isprimeifandonlyifthere

existsan integercsuchthat(蛋)--land◎p-1(C)≡
Omodp.

(2)p>3isprimeifandonlyifthereexistsaninteger
C>1suchthat

(響)-(守)
(C3-C,p)-1,7- C+示 す二i,
--1and◎p+1(7)≡ 0modpOTWhere

07istheringofalgebraicintegersinQ(7)

20



5.Cipher

PseudoprimesareuSefulforacipher.
●

DQfinition.Acompositenumbernisaa-pseudoprlme
●

ifandonlyifanll= 1modn

R叩gblyspeaking,eveヮ α-pseudoprlmeSisaproductof
●

divisorsofcyclotomicnumbers@n(a)'sforsomen,andcon-
versely.Thenextisaspecialcase,butusefulforacipher.

Theorem 5･Ifdisadivisorof@n(a)and(d,n)-1,
thenαd-1≡ 1mod♂

WeshallpresentalCipherusingCyClotomicpolynomialS･
●

WeshahrepresentbyZsthedirectsum oftheringZof
●

integers.Let1,a,a,nbetheelementsofZssuchthat
1-(1,1,･･･,1)istheidentityofZn,

a-(al,a2,･･･,as),b-(bl,b2,･･･,bs),and

n-(nl,n2,･･･,ns)

Weusethefollowlngnotations.
●

a=- bmodnifandonlyifakI bkmOdnkforeveryk･

(a,a)-1ifandonlyif(ak,bk)-1foreveryk･
an- (a;1,a冒2, ...,a冨S).

ヱ/



Wecan constructacipherasfollows:Foraplaintext

a,letk-(kl,k2,-･,ks)andi-(21,22,-.,es)bevectors
suchthatkiandeiaredivisorsーof◎si(ai)with(ki,Si)-1
and◎ti(ai)with(ei,ti)-1where･(si,ti)-1,respectively･
Weset丁子-keand- -(k-1)(i-1)･Thenwecan see

am = lmOdn.

Wechoosean encipheringkeyewith(e,m)- landcalcu-
1ate仙edecipberlngkey♂withed≡ 1modm.Thenthe

●

senderAencipherawithbI aemodnandAsendsbto

thereceiverB･ThenBdecipherbusngrelationship
●

bd_-aed= a modn.

ユユ



Example Tbencipberaword"BULLETIN",we丘rst

translate"BULLETIN"i血o1血isnumericalequlValence

a-(2,3,4,4,5,6,7,8)･Wechoosethenextvectorsk,Afor
α.

(05(2),05(3),05(4),05(4),05(5),壬05(6),

◎5(7),◎5(8))

(09(2),09(3),喜09(4),喜09(4),09(5),09(6),

喜09(7),09(8))

Thenweset

n-ke,m-(k-1)(211)

Selectingtheencipherillgkeye-291With(m,e)- 1,We

calculatethedecipheringkey

d -(149,56309,48749,48749,5507069,13528229,

00758069,296710709)

suchthated= 1mod-･Afterthissetting,weusethe

followlngSequencesOfsteps･
■

(B,U,L,L,E,T,I,N)

(2,3,4,-4,5,6,7,8)
αemodγ1

- (1318,72681,302382,302382,11340745,

10593334,96832971,1191412216)

bdmodn - (2,3,4,4,5,6,7,8)
【ど∃ (B,U,L,L,E,T,I,N)
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