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Introduction・InthepresentpapereverythingwillbealwaysdiscussedintheC｡。

category，andRiemannianmanifo1dswillbeassumedtobeconnectedanddimen‐ 

sion＞L 

LetlMbeaRiemannianmanifold,andletdbeatransformationof〃・Thend

iscalledaprojectivetransformation，ifitpreservesthegeodesics，whereeach 

geodesicshouldbeconfoundedwithasubsetofjl4byneglectingitsaffineparame‐ 

ter・Furthermorediscalledanaffinetransformation,ifitpreservestheRieman‐

nianconnectionWemayalsospeakoflocalprojectiveandaffinetransforma 

tions、Wethenremarkthata(local)affinetransformationmaybecharacterized

asa(local)projectivetransformationwhichpreservestheaffineparametertogether 

withthegeodesics、

ＬｅｔＶｂｅａｖｅｃｔｏｒｆｉｅｌｄｏｎｌ',andletusconsiderthelocalone-parametergroup 

(ｊ鰐}oflocaltransformationsof山rgeneratedbyV・ThenViscanedaninfinitesi‐

malprojective(respaffine)transformation,ｉｆｅａｃｈ‘tisalocalprojective(resp， 

affine)transformation・Byacompleteinfinitesimalprojectivetransformationwe

meananinfinitesimalprojectivetransformationwhichgeneratesa（global）one-

parametergroupofprojectivetransformations、

C1earlyaninfinitesimalaffinetransformationisaninfinitesimalprojectivetrans‐ 

formationTheconverseisnottrueingeneraLIndeedconsiderthe邦一dimen‐

sionalrealprojectivespaceP'１(Ｒ）withthestandardRiemannianmetric,whichiｓ 
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thestandardprojectivelvflatRiemannianmanifold，andisaspaceofpositive 

constantcurvatureAsiswellknown,theLiealgebraofallinfinitesimalprojec‐ 

tivetransformationsofP刀(Ｒ）isisomorphicwiththesimpleLiealgebra躯(〃＋１，

尺)，andtheLiealgebraofallinfinitesimalaffinetransformationsofP'１(Ｒ）is

isomorphicwiththesimpleLiealgebraD(〃＋1)．Inpaticularitfollowsthat,Ｐ〃

(Ｒ）admitsanon-affineinfinitesimalprojectivetransformation(Ｃｆ[1])． 

Manymathematicianshavestudied(infinitesimal)projectivetransformationsof 

〃andobtainedinterestingresultsAboveall，thefollowingproblemisfamous：

“ＬｃＭｄｒ６ｅａｃｏ７”/c彪犯-Ｃｌﾉｶﾞﾌ"c"Si0"αノＲｊｅ"zα""ikz〃？"α獅加ﾉ‘α`'７２ﾉﾉﾉﾉｿ?ｇａ７ｚｏ７２－

(zﾉｸﾞii"ｅｉＭ"1i花sj7，zα/ｐ、/ecjlizﾉ９t、"q/カブ"zatiO"・Ｔ１ﾙｗｚ,ｉｓ〃α幼nlceqノロ()OsjlljzﾉｅｃＯ"‐

ＷｿzjczLγひα111Mブゼ？”

Asaffirmativeanswerstothisproblem,ｓｅｅｃｆ[２１［3]，［4],［5］ 

ＬｅｔＴ(』`）bethetangentbundleover/1`,ａｎｄlet②beatransformationofT

(〃)．Ｔｈｅｎのiscalledafibre-preservingtransformation,ifitpreservesthefibres

LetXbeavectorfieldonT(j`),andletusconsiderthelocalone-parametergroup 

(⑪`）oflocaltransformationsofT(】`）generatedbyXThenXiscalledan

infinitesima1fibre-preservingtransformationonT(〃)，ifｅａｃｈの,isalocalfibre

-preservingtransformationofT(jIlClear]yaninfinitesima］fibre-preserving 

transformatiｏｎｏｎＴ(〃）inducesaninfmitesimaltransformationinthebasespace

/1'、LetgbeaRiemannianorpseudo-RieｍａｌｍｉａｎｍｅｔｒｉｃｏｆＴ(/1`)．Aninfinitesi-

malfibre-preservingtransformationXonT(〃）issaidtobeaninfinitesimalfibre

-preservingconformaltransformation,ifthereexistsascalarfunctionPoｎＴ(〃）

suchｔｈａｔ西ｘｇ＝2庵,where≦xdenotestheLiederivationwithreｓｐｅｃｔｔｏＸ・

Themainpurposeofthepresentpaperistoinvestigatesomerelationsbetween 

theLiealgebraofinfinitesimalfibre-preservingconformaltransformationsofthe 

tangentbundleTW）andtheLiealgebraofinfinitesimalprojectivetransforma‐ 

tiｏｎｓｏｆ〃・Thenweshallprovethefollowingtheoreln

Theorem、Ｌｅノハ‘ｂｅα〃ﾌﾞ?-Cini"，"2s/o"αＺ尺ｉｃ醜α"ｿ?zα7？?,zα況沈ＪｃｉＬａ７ｚ‘ん/Ⅳﾙﾉ）ｂｃ

ｊｊｓｊｔｚｿ298"／bzzｿz`んｚ(ﾉﾉM1オルｅ〃zelfﾌﾞｶﾞCIT（S“§こり．Ｔ/ze72e2ﾉe7シカqﾉﾙzjjUsi7"αノガbブゼー

カプゼScγzﾉz,ｚｇｃｏ７加ｿ7"αノかzT"qﾉ'bｿ〃zα'わ〃ＸＯ〃ZWMaMiwTzﾉﾑﾉ伽`zにｇｓａ７７ｊ城邦jllGsjｿ７２αノ

ノ()ｿ〃“jjhﾉCII，Tz72q/bｿｯﾌ'α''０ﾌﾞｚＶＯ７ｚ／Ｍｎz`"ﾉbeγﾉﾌﾞzoγｅｔｈｅｃＤ?℃slbD押地ﾌﾞIzccX→Ｖ９㎡"ｅｓａ
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/bｿ7ｸﾞlla/jO"Ｓｑﾉﾉ『ZYiﾉM）ひれt01I/ｚｇＬｊｅα」lge6ねｑ/､ﾉﾌﾞ”Zjicsj?，ｚａＭｿが“lflizﾉＧｌｍ【"Vb77ﾘｌａｌｉｔ)７２ｓ
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： 

§LPreliminaries、Inthissection，werecallsomefundamentalfactsonthe

tangentbundleT(〃）over/1‘ａｎｄonthenon-1inearconnectionsofT(〃）forlater

useThroughoutthepresentpaper,theindicesa,６，Ｇ…，ｈｊＭ…runoverthe 

rangeZ,ａ…,nandtheindicesA,ＢＧ…，ＲＱ,Ｒ,…ｒｕｎｏｖｅｒｔｈｅｒａｎｇｅＺ,ａ 

…，〃,７，２…，宛Ｔｈｅｓｕｍｍａｔｉ()nconventionwillbeusedwithrespecttothis

systemofindices・Let元bethenaturalprojectionofT(〃）ｏｎｔｏ/1‘ａｎｄ｛Ｕ;Ju〃）

bealoca]ｃoordinatesystemofjMfThelleach元－１(Ｕ）admitstheinducedcoordi．

､ateｓ(苑へｙ''１１f｛ひ,沁廊'}isanothercoordinatesystemof/l‘ａｎｄＵｎＵ'≠①,then

theinducedcoordinates（"ﾊ',ｙｈ'）ｉｎ刀-1(Ｕ'）ａｒｅｇｉｖｅｎｂｙ

ｘｊ２'＝ｊｗ("()，ｙ伽'＝ａｒｈ′(ＬＤ ａｒﾉｌｊル．

Putting苑７１＝yh,jv万'＝ｊ１ｈ',weoftenwritetheequation(1.1）ａｓ

(1.2） 卯p'＝妬ｐＷｌ)．

TheJacobianof(12)isgivenbythematrix 
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)｡nＭ)i…ns…dasf・now§

ａ｜卵Hencethenaturalbasis 

表〃等;器十塁裟繩,’"命，(1.3） 

ａａｘハａ

ａｙﾊ′ａｘＡ′ａｙか

Let｣Vbeanon-linearconnectionofTW)，thatisﾙjVisadistribution 

jv：ｐｅＴ(〃)→Ⅳ万ＣＴ(ＴＷ))万，
suchthat 

T(T(１１')ルー１V而一I-T(T(１Ｍ))ひ刀(directsum),

whereＴ(Ｔ(〃))万ｉｓｔｈｅｔａｎｇｅｎｔｓｐａｃｅｏｆＴ(j`）ａｔＰａｎｄＴ(Ｔ(〃))’

sub…｡fT(MLg…tedby誌,(h=l↓､）

Ｔ(Ｔ(〃))ひzｉｓｔｈｅ

－３－ 



ＯＮＩＮＦＩＮＩＴＥＳＩＭＡＬＣＯＮＦＯＲＭＡＬＴＲＡＮＳＦＯＲＭＡＴＩＯＮＳＯＦＴＩＩＥ 
ＴＡＮＧＥＮＴＢＵＮＤＬＥＳＯＶＥＲＲＩＥＭＡＮＫＩＡＮＭＡＮＩＦＯＬＤＳ 

４ 

FunctionsjVﾊﾟｵｏｎＴ(〃）whichsatisfvthefollowingcoordinatetransformation■P 

rulearecalledcoefficientsofthenon-linearconnectionjV： 

('』』w議＝静(器１V'汁猟.｡,｡'）
LetlynfbethecoefficientsoftheRiemannianconnectionr7of/i',thenjﾉaPaA2 

satisfythetransformationrule(1.4),thusyarwah‘canberegardedascoefficientsof 

thenon-1inearconnectionjV、Ｉｆｗｅｐｕｔ

了而-Ｗ`繩､糸
ｄａ 

thenwec…､y…偽is…,b…nVMLMd…U時

論[he…｡…｡f7MIn…n.wi……ｉＭＭ流}f…

,…蔓SiS総計…mPHcit…ＭＷＭ),b…｡u…ＭX耐，
ｘ万}、

Wecaneasilyprovethefollowingleｍｍａ 

Ｌｅｍｍａｌ,ＬＴｈｅＬねbmcﾉｾcおszz'胡ﾉﾉﾙe/b"oz()"２９：

[Ｘ,,Ｘ、＝ｙ１Ｋ汀γ蝿Ｘ嗣！

[Ｘ#,Ｘ了]＝rハＸ耐，

[Ｘ7,Ｘ７]＝0， 

(1.5） 

zuhg7でＫ２ｺﾞｧ"zdenotethecomponentsofthecurvaturetensorofM

§2．Liederivations・Letル'ｂｅａｎ〃-dimensionalRiemannianmanifoldLetV

beavectorfieldon〃ａｎｄlet（の!｝beanylocalgroupoflocaltransformationsof

〃generatedbyV・TakeanytensorfieldSonj`,ａｎｄｄｅｎｏｔｅｂｙ９ＭＳ)thepull-

backofSby公．ThentheLiederivativeofSwithrespecttoVisthetensorfield

ごｖＳｏｎ〃definedby

鐙vS＝ａｔＪｌ(Sル０，onthedomainof向

Themapping鐙ｖｗｈｉｃｈｍａｐｓＳｔｏ麺vSiscalledtheLiederivationwithｒｅｓｐｅｃｔＬｏ

Ｖｎ 

Ｌｅｔｕｓｎｏｗ貝ivealocalexpressionoftheLiederivative鐙vＳｉｎｔｅｒｍｓｏｆｔｈｅ
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(classica1)covariantderivatives・Fol-examplesupposethatSisatensorfieldof

type（1,2）Ｔｈｅｎｉｔｃａｎｂｅｓｈｏｗｎｔｈａｔｔｈｅｃｏｍｐｏｎｅｎｔｓ鐙vSjﾊﾎﾟｏｆ鐙vSmybe

expressedasfollows： 

塗vSyji＝Zﾉα▽αＳｊｈｉ－ＳｊＷＱＺﾉﾙ＋SとﾉＩｉＷﾉα＋SﾌﾞﾙαＷﾉ｡

whereSjhfandひ"denotethecomponentsofSandV，ａｎｄ▽ａｓ/ｎｆａｎｄｖａｚﾉ"the

componentsofcovariantderivaｔｉｖｅｓｏｆＳａｎｄＶ，respectively、

ＬｅｔｇｂｅａＲｉｅｍａｎｎｉａｎｍｅｔｒｉｃｏｆｊ１drwithcomponentsg幻，thenViscalledan

infinitesimalisｏｍｅｔｒｙｏｎ〃ifitsatisfies蓮ｖｇ＝O1thatis，

(2.1） 鐙vgXブー▽Ｊひf＋▽fzb＝０，

ｗｈｅｒｅｚﾉｺﾞｰｇｍＵａ・

NextwedefinetheLiederivativeoftheRiemanniancolmection、ＬｅｔＶａｎｄ｛。`｝
～ 

beasabove,ａｎｄｄｅｎｏｔｅｂｙ９６`（Ｐ）thebull-backoftheRiemannianconnectionl~， 

ｏｎノリｂｙｄｔ、ThentheLiederivativeofrWithrespecttoVisthetensorfield鐘ｖ

Ｔｏｆｔｙｐｅ(1,2)ｏｎ」Mrdefinedby

鐙v刀＝a(《Bi`(r，ルー０，onthedomainofj鯵

Itcanbeshownthatthec()mponents鐙vrvAofj6､vPmaybeexpressedasfollows:

(2.2）鐙vrA＝ｖｊＷﾉﾉ`＋KtzJ/Rzﾉα、

Furthermorewecaneasilyprovethefollowingformula： 

(2.3）乏vrW/iゴー1/29'Mz[▽j(蓮Vgzf)＋▽ｉ(どVgjα)－▽α(６ｅＶgﾌﾞｶﾞ)］

ForaninfinitesimalprojectivetransformationVon〃,wehavethefollowing

well-kn()ｗｎｌｅｍｍａ、

Ｌｅｍｍａ２､１．Ａzﾉccl0γβe/‘Ｖｏｿzﾉ1Ｊisα〃i7城７zi/csi"?αＪＰｍ/Bctizﾉｃｵﾌﾞtz"q/bγﾉﾌﾞ?ａｔｉ０７２

がα72‘ｏ７１Ｍ１ｙがﾉﾉzc７℃“たｔｓａｃＯｚﾉαγjtz"ｉｚﾉcct0γβe/‘ｇ０７２ＪＩｚ(ﾉilI/ＺｔｈｅｃＯ刀妙o7ze72ね易

JｗｃｈｌＩｈａｉ 

鐘vr1/zボー６ﾉｊｊ烏十J伽f易．

LetXbeaninfinitesimalfibre-preservingtransformationonT(〃）ａｎｄ（zﾉﾊ,zﾉ万）

thecomponentsofXwithrespecttotheadaptedframe（Ｘ１ｚ,Ｘ丙)，ｔｈａｔis，

－５－ 
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没
、

Ｘ＝zﾉﾉ:Ｘ>2＋zﾉ万Ｘ万

ThenXisfibre-preserving,ｉｆａｎｄｏｎｌｙｉｆｚノハdependsonlyonthethevariables妬１，

…,節施withrespecttotheinducedcoordinates("ﾉ１，jjﾉﾘｉｎＴ(〃)．ClearlyXinduces

aninfinitesimaltransformationVwiththecomponentszﾉﾉ:ｉｎｔｈｅｂａｓｅｓｐａｃｅ〃・

Ｌｅｔ壷xbetheLiederivationwithrespecttothemfinitesimalfibre-preserving

transformationXonT(〃)，thenwehavethefollowingproposition．

］Proposition２．２．LaMXh,Ｘ万）be】'んｅα“がβ‘伽772ＣＯ”ＺＷ）zz"zMjlr'１，６tyﾉｾ)the

dualbasisof(Ｘｈ,Ｘ万)．ThentheLiederivatives鐙ｘＸｈ,重ｘＸ万,西x愈''ａｎｄ鐙xdyﾉｉ

ａｒｅｇｉｖｅｎａｓｆｏｌｌｏｗｓ： 

(1)蓮ｘｘ魔＝－a"ﾋﾞﾉａＸｚ＋(y`"cKAcba-ひ万riA-XIb(ﾋﾞﾉＺ))ｘｚ，

(2)露xX71＝{zﾉbjFA-X万(ひz)}Ｘ万，

(3)鐙x“ﾉｶｰａｍｚﾉﾉ`cZjU，"，

(4)鐙xdbルー－(ybzﾉcK励ｃ６ｈ－ｚﾉ万r'6ｈ噸一ＸＷﾉ万)Ｍｒ加一(zﾉbrv"Ａ－Ｘ尻(D万))dly，"．

Proof，BythedefinitionoftheLiederivation5Ex，itfollowsthat 

j6mxXh＝[ＸＸ胸］

＝[zﾉaXtz＋z）颪Ｘ颪,XAl

thusbymeansofLe"z"cczZ､Ｚ,ｗｅget(1)Bythesamewayweobtain(2) 

prove(3)．since(“'1,dyh)isthedualbasisof(Ｘｈ,Ｘ万),ｗｅｃａｎｐｕｔ

鐙xcjhUﾉh＝α'Ｍｈ『"'＋β施加６Ｍ，

thenfrom(1)ａｎｄ(2)ｏｆＰｍＰｏｓｊｊｊｏ〃2.2.,itfollows

O＝ごx(“ん(Ｘｈｌ)）

=α陽Z-a,,りん,

０＝蓮x(６ヵVi(Ｘ嗣)）

＝β舟

Ｔｈｕｓｗｅ貝et(3)．Similarlywehave(4)．

Ｎｅｘｔｗｅ 

ＱＥ.，． 

ＬｅｔｇｂｅａＲｉｅｍａｎｎｉａｎｍｅｔｒｉｃｏｆｊ‘withcomponentsgﾌﾞｶﾞ，ｔｈｅｎｗｅｓｅｅｔｈａｔ 

ｌ：９，＝鉛fcihDjcfrf，

１１：9,,＝2身ｶﾞ胸jdyｶﾞ，

IⅡ:9m=g『fdyjdM

areallquadraticdifferentialformsdefinedgloballyinthetangentbundleT(〃）

ｏｖｅｒ〃Ｈｎｄｔｈ３ｔ
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11:29ﾌﾞﾋﾞ心JdM

I-l-II:ｇｉｉ戯jcjBUi-l-2g汀zfvjdM

I+111:gi“JcZjvi+gﾉﾋﾞｄＭｄＭ 

ＩＩ＋ⅡＩ：２g7fciL［Jdiyf＋ｇﾌﾞfdy`diy:， 

areallnon-singularandconsequentlycanberegardedasRiemannianorpseudo-

RiemannianmetricsinthetangentbundleTW）ｏｖｅｒ〃．

Proposition２．３．ＴﾙＩｅＬｉｅｃＪｅ”zﾉａｌｆｊＵｅｓごｘｇ[，西ｘｇＩｂａﾌﾞｲ‘鐙ｘｇＵ１ａ７でｇjひe〃ａｓ

/bﾉﾉｏｚＤｓ： 

(1)鐙x９，＝(重vgiｶﾞＭＷｈロゴ

(2)１/2鐙xgn＝－９ｔ柳{ybzﾉcKHic6'"－zﾉzZ-iハーＸＸ"碗)ＭＷｋＪ

＋{鐙v銑-9}"』Ｗﾉ"'＋ａ"!Ｘﾌ(ひ玩)Ｍﾋﾟｶﾞ｡)ﾉｺﾞ，

(3)鐘xgⅡ,=-29Ｍj'６２ﾉcK)ＣＤ加一zﾉ万Ｔｂ噸i-XXz）尻)Mrfdyj

＋{どvgif-ag>,IjWﾉ"!＋軸,ｊＸ７(Zﾉ玩))dyfdyj．

Proof、ＢｙｍｅａｎｓｏｆＰｍＰｏｓ"わ〃２.ａｚＤｃｇｕｔ

ｄＣ雛9,＝鐙x(9ＭA'ｔＭ

＝ｘ(gji)”“･ﾌﾞ＋29だ(鐘xcM戯ｊ

＝(鐙vgtj)cZrｵcZri

Thenitfollows(1)Ｂｙｔｈｅｓａｍｅｗａｙｗｅｏｂｔａｉｎ(2)ａｎｄ(3) ＱＥＬＤ． 

§3．Infinitesimalconformaltransformationsofthetangentbundleswiththe 

metricgI,、

ＬｅｔＴＷ）bethetangentbundlewiththemetric９１，，andletXbeaninfinitesimal 

fibre-preservingconformaltransformatｉｏｎｏｎＴ(〃),thatis,thereexsistsascalar

functionPonＴ(』`）ｓｕｃｈthat

ごxgu＝2ngrm、

Thenfrom(2)ｏｆＰｿ”Ositi0〃２．３，ｗｅｈａｖｅ

(3-1）蓬vgGf-gim▽jzﾉﾌ'↓＋盈加Ｘ７(zﾉ玩)＝2Pgだ，

and 

(３２）＆麺{)ﾉ`ひｃＫﾌﾟcb"ｌ－ｚﾉ万Pb"ＩゴーＸＸｚﾉ頑)}＋gﾌﾞ,"{j1bzﾉqKicb"ｌ－ｚﾉ万I16mf-XXzﾉ玩)}＝0．

Proposition３．１．ｍｅｓｃａｍγ/iflzc"0〃βｏ７ｚＴ(ﾉ|`）ぬjDB"clHso"ｌbﾉ０〃ｉｆ〃ｇ〃”､6ﾙｓ

－７－ 
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６
 

(苑ノリｚ(ﾉがルブゼs，“/ｍｌｌｈｅｌｉ"CZZ"g‘COO?戒７zates（沁施,ｙり

ProofApplyingX万tothebothsidesoftheequation(3.1),ｔｈｅｎｗｅｈａｖｅ

ｇ〕れX7zX7(zﾉ茄)＝2Ｘ万(β)gが，

ｆｒｏｍｗｈｉｃｈｗｅｇｅｔ 

ｘ万(β)gだ＝ｘ７(β)段庵，
itfollowsthat 

（卯一J)Ｘｚ(β)＝0．

ThismeansthescalarfunctionPonT(Ｍ)dependsonlyonthevariables(難")with

respecttotheinducedcoordinates(列'',）ﾉﾊ)．０.丘、．

ＴｈｕｓｗｅｃａｎｒｅｇａｒｄＰｉｓａｆｕｎｃｔｉｏｎｏｎ』`,ｉｎｔｈｅｆｏｌｌｏｗｉｎｇｗｅｗｒｉｔｅｐｉｎｓｔｅｄｏｆｐ、

Ｆｒｏｍ(3.1)ａｎｄＰｍＺ)Osijjolz3､Ｚ,Ｘ７(zﾉ論）dependsonlyonthevariablesは")tｈｕｓ

ｗｅｃａｎｐｕｔ 

(３．３） zﾉ''2＝ｙａＡ"ｌａ－Ｉ－Ｂ，"， 

whereＡ"ＺａａｎｄＢ''2arecertainfunctionswhichdependonlvonthevariables("ん）

FurthermorewecaneasilyshowthatＡ"ｌａａｎｄＢ，ｊｌａｒｅｔｈｅｃｏｍｐｏｎｅｎｔｓｏｆａ（1,1） 

tensorfieldandacontravariantvectorfieldonlr，respectively、

Proposition３．２．〃z(ﾉｅｐｚｉｔ

B=E静，

仇c〃j力ｅ〃“'0γ/iicZcJBo72ノ1′isα〃ｌｉ７戒７２j蛇sj"“Ｚｆｓｏ"Zetフシｑ/U1f

Proof、Substitutin貝(3.3)into(3.2),ｗｅｈａｖｅ

(3.4） ＶｊＢｉ＋▽ｊＢｊ＝0， 

aｎｄ 

zﾉα(Ｋねﾙi＋Khz昨j)－ｖｊＡｶﾞﾊｰ▽ｉＡ‘ん＝0．(3.5） 

whereＢ２＝ｇｆ,"Ｂ机ａｎｄＡｆ/h＝ｇｆ,'1Ａ"z"

Ｈｅｎｃｅｂｙ(3.4),itfollows 

鐙,39,㎡＝ｖｊＢ＋▽i島＝O

ThisshowsBisaninfinitesimalisｏｍｅｔｒｙｏｎｊ１‘ｆｍｍ(2.1） ＱＥ.，． 

Proposition３．３．ｊｙｚｕｃｊりzz／

－８－ 
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’'=`'湯，
(/Ze〃ｔｈｅＺﾉeCltOγβe〃ＶＯ〃ＭｊＳａ７Ｚｉ城７１i/CsﾉﾌﾞｿﾞＺａＪＰ７ⅣeC"ひｅｉｉ７'ZZ7ZSﾉﾉb7"Zailj0〃ｑ／〃．

ProofSubstituting(3.3)into(3.1),itfollows 

(3.6）Ａが＝Ｗﾉｵ＋2ｐｇｆｊ－どvgfj

Substituting(3.6)into(3.5）ｗｅｏｂｔａｉｎ 

鐙ｖｒｶﾞﾊﾉ＝ｄﾉｌｉﾉｺﾉｰI-JAjpf，

wherepi＝▽ｉｐ・ThisshowsVisaninfinitesimalprojectivetransformationomW

fromLeﾌﾞﾌﾞが“２.｣ＬＱＥ.、．

Ｎｏｗweconsidertheconverseproblem，ｔｈａｔｉｓ，ｌｅｔ〃admitsaninfinitesima］

projective…formationV=''論Thenwe…thefoUowingproposition

Proposition３．４．ｺ池〃eclbγ此JcllXoｿｚＴＷＷＺｑｲｶﾞ"c‘ｂｙ

Ｘ＝zﾉﾉ`Ｘｈ＋ｙａＡｈｎＸ万

ｚｓα〃j城ｿzitcsliﾉﾌﾞzaJﾉﾂ6ﾌﾞｾﾞｰP?℃seγzﾉｚ７Ｚｇｃｏ７ｑﾉ'bｿ７７zαノィI？、Ｍｗ<ｌｚａﾉﾉ0〃072Ｔ(/1`)，ｚ(ﾉﾉbeｿne

Ai-g胸･』・ﾙｰＭ紬-Ａ…`p=病w,４

Proof，ByPmPosiit'0〃２．２，ｉｔｆｏｌｌｏｗｓｔｈａｔ

鐘xgI,＝鐙x(29kﾌﾞcZridyj）

＝2Ｘ(aJMVfdM＋2gij(‘＆“ｉ)dyj＋2ajclhｳﾞｶﾞ(五xdyj）

＝4/qaJcllljvidyj＋2)'α(zﾉﾚKbjai＋ｖｊＡｽﾞａＭ１ヴゴ(fvj・

Ontheotherhand,ｂｙｍｅａｎｓｏｆ(２２),(2.3)ａｎｄ(３６)ｗｅｈａｖｅ 

▽ｊＡｉａ＝＆":▽j▽α2ﾉﾊﾞ＋2/qjgm-(j6`ＶＰハ)ｇ"α－(鐙vrrハ)ｇ閻加

＝－pbKbjaf＋p遇ｉＱ－ｐｉｇｊａ，

fromwhichweobtain 

壁,xgI,＝2/ｑｇ１ル

HenceXisaninfinitesimalfibre-preservingconformaltransformatｉｏｎｏｎＴ(〃｢)．

ＱＥＤ、

ＰｒｏｏｆｏｆＴｈｅｏｒｅｍ、ＬｅｔＭｂｅａｎｎ－ｄｉｍｅｎｓｉｏｎａ］Riemannianmanifold,ａｎｄｌｅｔＴ

(〃）beitstangentbundlewiththemetriｃｇⅡ、ＴｈｅｎｓｕｍｍｉｎｇｕｐＢ”osilIjo7U３.Ｚ

－９－ 
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ＩＣ 

～３．４，ｉしisclearthatthecorrespondenceX→I7givesahomomorphismoftheLie

algebraofinfinitesimalfibre-preservingconformaltransformationsofT(咽）ｏｎt(）

theLiealgebraofinfinitesimaIprojectiovetransformationsofjl',andthekernelof 

thish()momorphismisnaturallyhomomorphicolltotheLiealgebraofinfinitesimal 

isometriesofAl、 ＱＥＤ． 
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