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(Receivedon30April, 1980)

1｡ lntoroduction.

口Recently,T.Takahashi(4)provedthateveryBrieskornmanifoldadmitsmanySasakian structures.

Inthispaper,weprovethateverygeneralizedBrieskornmanifoldadmitsmanySasakianstructures.
TheauthorwishtothankProfessorY.HatakeyamaandT.Takahashifortheirkindadviceandconstant

encourageInent.

2． Sasakianmanifolds.

(M,j,＆〃,g) iscalledaSasakianmanifoldwhenthefollowingrelationsholdforthestructuretensor

fields,,7isal-form,fisavectorfield,disa(1,1)-tensorfieldandgisaRiemanianmetriconM
suchthat

万(さ）＝1

-X+"(X)S

α}釧二)=9(j(X),Y) g(e,f)=，
N(X,Y)=[X,Y)+d[dX,Y)+d[X,dY)-[dX,jY)-(X"(Y)一Y"(X))f=0

foranyvectorfieldsXandYonM.

TheoremA． [4)Let (M,d,g, '7,g)beaSasakianmanifoldand"beavector fieldonMwhich
satisfiesthenextthreeconditions

(2) L"(g)=0, [",a=0, 1+"(")>0（2） L鰹（9）＝0， 1十万(α）＞O

whereLI' istheLiedifferentiationwithrespectto".
～ ～～～

Newstructuretensorfieldsdenotedby (d,:, '7,9)aredefinedbythenextequations
J(X)=d(X－う(X)F), "=(1+"("))-] ．", 5＝与十a

and

g(X,Y)=(1+"("))-' ･g(X－う(X)2,Y－ｼ(Y)F)+7(X) ．ｼ(Y)
whereXandYarevectorfieldsonM.

Then(M,3,星犯)isalsoaSasakianmanifold.

(M,",",g) iscalledSasakianmanifolddeformedwithrespectto"Let (S2(n+m)-1,d,5,7,g) bethe
unitspherewiththestandardSasakianstructureandbeimbeddedintheEuclideanspaceE2(n+m)with
coordinates(x,,y,,･･….,Xn+m,yn+m).AtthePOintPOnS2(n+m)-1WepUt

gp=1g(x,ay!_y1ax!) ｡nd "p-E(xidyl-y,dx,)j＝1j＝l

whereaxj anda/jarevectorfieldsonE2(n+m)usuallydenotedbya/axjanda/ayi respectivelyand(x,,
yl,……,xn+m,yn+m) isthecoordinatesofthePointP.LetDbethedistributiondefinedby,7=0.Whenwe

introduceacomplexstructureJonE2(n+m)aszj=xj +iyj forj=1,2,……,n+m, thendisdefinedas

therestrictionofJonDwhichistheorthogonalcomplementofR・劇nthetangentspaceateachpointon

I
’

｜

’

秋田高専研究紀要第16号

､愚



－127－

SasakianStructuresfortheGeneralizedBrieskornManifolds

S2(n+m)-landOinR．§.Whenweput
n梱

"=Zrj(xjayj-yjaxj)
jp1

where(rl, r2,……, rn+m) isa(n+m)-tupleofrealnumberssuchthat
n4m

l+Zrj((Xj)2+(yj)2) > 0
j＝l

onS2(n+m)-1, then"satisfiescondition(2)

3． GeneralizedBrieskornmanifolds．

LetCn+mbethecomplexvectorspaceof (n+m)-tuplesofcomplexnumbersz=(zl,z2,……･,Zn+m)

andakjbepositiveintegersandqkjberealnumbers,k=1,2,……,m, j=1 , 2,……,n+m.Let
、十m

(3) fk(z1,z2, ．.…．,zn+m)=Eqkjzjakj, k=1,2,……, rn.
j璽露1

beacollectionofcomplexpolynomials.LetVk=fk~'(0)andlet
m

V=.nVk. Letdk=L.C.M(akl,ak2,……,ak.n+m), qkj=dk/akj .
k＝l

Wesuppose

a)VisacompleteintersectionoftheVk.

b)Vhasanisolatedsingularityattheorigin.

c) qkj isindependentofk(letqj=qkj).

LetB2n-1=VnS2(n+m)-lcCn+m.B2n-! iscalledageneralizedBrieskornmanifold[2) . B2n~' isa
(2n-1)-dimensionalsubmanifoldinS2(n+m)-1.Denotingbyx,,y,,……,Xn+m,yn+m, therealCOOrdinateS
ofCn+msuchthatzj=xj+iyj(j=1,2,……,n+m),wedefinearealvectorfieldgonCn+mby

～ n＋m

f=ZAj(xjayj-yj3xj)
j＝l

whereAj=AqjforapositiveconstantA,(j=1,2,……,n+m).ThisvectorfieldistangenttoS2(n+m)-1
Let"=令一亭,"satisfiestheconditionsofthetheoremAbecauseofl+,7(")=EFAi((xi)'+(yi)2)>0

j=1

thedeformedSasakianspherewithrespectto".Theexplicitformulasof"andgaregivenby
n＋m

'7=Z(K)-'(xjdyj-yjdxj)
j＝l

and

‐

～ n＋m

;=ZAj(xjayj-yjaxj)
j＝1

，＋m

whereK(x,,y',……,Xn+m,yn+m)=ZAj((Xj)2+(yj)2).
Wewiilshowthatthevectorfieldi=istahgentt5EZo-1.Le上
Rk=therealpartoffk(z1,z2,……,Zn+m)

and

Ik=theimaginarypartoffk(z1,z2,……,Zn+m),
thenweseethatFRk=-Adklkandak=AdkRk,andtherfore,

ffk=FRk+iFIk=Adk(-Ik+iRk)=0, fork=1 , 2,……,rn.

Theseprovethatthevectorfield5B""_,istangenttoB2n-1Let: ;B2n~]→S2(n+m)-1beinclusionmappmg.
Wedefinefourtensorfields(j,",2)onB2n-lbythenextequations

八
八

(4) j="Bz''~" g=@*g.
へ

f＝畠B2"－1， 〃＝‘＊う and g＝‘＊9．

WewillprovethattherestrictionjIB2"_Iiswelldefined・ForanytangentvectorXofB2n-'whichbelongS
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toDonS2(n+m)-1weget

(5) d(X)(fk)=(J(X))(fk)=i･X(fk)=0, fOrk=1,2,……，m
ハ

SinCeTpB2n-1=(DI"+R･fI,)nTI,B2n-'=(DI,nTpB2n-1)+R､51, isanorthogOnaldeCompositionwith
公 ハ

respecttogI,whereTpB2n-1 isthetangentspaceatpointPofB2n-! andsinced(5)=d(S)=() ,wefind

from(5) thataisamappingfromthetangent spaceT[,B2n-' to itselfIIencewefindlhat ("う．
§)defineacontactmetricstructureonB2n-'FromB2n-1 isaninvariantsudmanifoldof(S2(n+m'-1 , 3,:,

",g),bythetheoremofM.Okumura (1],wehave

TheorernEverygeneralizedBrieskornmanifoldadmitsmanySasakianstruCtures
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