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AStudyofSpecialSubspaces 

inaFinslerSpace，Ⅱ 
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HiroshiYAsuDAandVahidALLI*） 

Introduction、Thispaperisacontinuationofthepreviouspapers([4]})[8]）

InRiemanniangeometry,thefollowingtheoremiswellknown：Ｉｆａｎ” 

dimensionalRiemannianspaceM1isofconstantcurvamreandan7）z-dimensional 

subspaceM"ofM1istotallygoedesicortotallyumbilical,theｎＭ,isalsoof 
constantcurvature、

When,ｉｎparticular,〃z＝'z-Z,thatis,thesubspaceisahypersurfaceofM２，

we,inthepaper[4],discussedindetailundertheZY1‘(orZY1r(0)>connections 

howtheabovetheoremisgeneralizedtoFinslergeometry・Inthecasewhere

thecodimension("－７?z)ismorethanZ,ｗｅ,inthepaper[８１studiedthesame 

problemundertheT(ｏｒＺＷ)-connections,whicharethemoregeneralones・

Theprincipalpurposeofthepresentpaperistodevelopthetheorypresented 

intheabovepaper[8lTheterminologyandnotationsrefertopapers[4]～[8］ 
unlessotherwisestated． 

＊） 

1） 

Thisauthor，ｓｕｎｉｖｅｒｓｉｔｙｉｓｓｈｏｗｎａｔｔｈｅｅｎｄｏｆｔｈepaper、

Numbersinbracketsrefertotherefeｒｅｎｃｅｓａｔｔｈｅｅｎｄｏｆｔｈｅｐａｐｅｍ 
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０１．Preliminaries・LetMbean7z-dimensionalFinslerspacewitha

fundamentalfunctionL("i,ｙｊ)andbeendowedwithaMatsumotoconnection 
～5 

A`rⅢ＝(11/臆,r'ｲﾙ,５/A).Thenitfollows([5],[6])thatＣ/kisa(-エルhomogene‐
ｏｕｓｔｅｎｓｏｒａｎｄｗｅｈａｖｅ 

(1.1）riiA=田+Ｔ'A,r/魔=ｒ１$A,/+Ｑ/ﾙｰＧﾉﾙ+Ｔ/癒十Ｑ/蝋:■ 

wherethesymbollljindicatesthepartialdifferentiationbyy',仇ａｎｄＧ人are

thenon-1inearconnectionand〃connectionofBerwaldandT1伽andQ/偽are

(Z沙ａｎｄ(0)P-homogeneous2)tensorsrespectively・
Nowweconsideran〃z-dimensionalsubspacGMzofM1definedby

腕)，,〃：α＝１，２．(1.2）〃！＝〃'(z``)(‘＝Ｚ，２，

wherevariableszLaformacoordinatesystemofM7iandthematrixwith 

componentsBia（＝OjWOzzα)isofrank71z・

IfwedenotethecomponentsofavectorytangenttoacurveinM,ｉｂｙｙ"3） 

intermsofzLa-system,ｔｈｅｎｗｅｈａｖｅ 

(1.3）ｊﾉｉ＝Ｂ'βj)β,ｊ１ｉＩ,了（＝ａｙｉ/61〕w）＝Ｈ,．

")ateachpoint("｡）ｏｆ Ｗｅｃｈｏｏｓｅ(”7")normalvector1VF（b＝"z＋Ｉ： 

Mjlsuchthat 

(1.4）９，/ｊＶＩＷ[ノー６‘`,Ｂｉγハルルー０，JWi:＝ｇ;ﾉ１Ｗ，

whereｇ〃isthemetrictensoronMiI・

Furtherwehave 

Ｌ＝Ｌい'(灘塵),Ｂｉ風yβ),ｇβ，＝gjABB$,Ｂ隣:＝ＢｊβB蝿γ，

(15）Ｂｉβ,,g＝２０，βγ｣W，Ｍ１ツー-2Ｃ'γBルーハル〃，

ＪVﾘﾙ,ﾂｰﾊﾄﾞﾂＭＭγ＋ハル＝２CiCγ＝２Cノァ，ＣＡ＝ＣﾉﾙB/ＢＷｉｉ

``(プルhomogeneous''means“positivelyhomogeneousofdegreeγinｙ〈

Ifnoconfusionoccursthenweuseyainsteadoftheusualnotation〃α、

１
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ｗｈｅｒｅＬａｎｄｇβγaretheinducedfundamentalfunctionandmetrictensoron 

M1lrespectivelyand 

(16）Ｃ"－;gijMノーC旋噂Ｗ－ｇｉｊｌＷ,Ｍ－川雌，
gノルandgDvbeingthereciprocaltensorsofgノルａｎｄｇβγrespectively・

TheincludedMatsumotoconnection、`r'＝(ＴＡＰａ１，ＣＡ)ｏｎ秘"is

givenby[5］ 

１Vγ＝Ｂｉ"(Bβ'↑＋乃輝/)＋５ハ印
(1.7） 

Ｐ風↑＝Ｂ,.(B人＋ｒ'iABﾊｬ),５Ａ＝５/ｋａ`BMA

whereBo`ツーＯＢ'６/OZUγ,Ｂ`'γ＝Ｂβ’７y`ａｎｄＣハーＣ/βＷβlViA

Thenormalcurvaturevector畷andthesecondfundamentaltensorHAina

directionjWaregivenby 

(1.8）ＨＶ＝ZVi0(B/’十ｒｉ＃Bい、

～.～ 

(Ｌ９）Ｈβﾙｱｰ｣Ｗ(Bdi，＋ｒｉ/腱岡〉)＋ＣＡＣβ``＝で/ＡＢｈＭＶｌＩ．

ＴｈｅかcurvaturetensorRa5βＴｗｉｔｈｒｅｓｐｅｃｔｔｏＺ/Zr『iisgｿﾞひeｿＣＺｌｙ

Ｒ…γ＝RjjMBMil珊十BH6i（Ｐｊｊ偽Ⅶ(Bﾙﾛ副一ＢＡ聯瑚)Ｍ１
(1.10） 

＋Sj1MMV5/野斑）＋［ＬＬbβ(gjA,βｌｉｊＷ＋６ｌ`Hr．)－β1γ]，

whereＲﾉﾌﾞＭ,Ｐｊｉｈ川ＳﾉﾌﾞＭａｒｅｔｈｅルー,〃zﾉｰjp-curvaturetensorswithrespecｔｔｏＪ１ｎ~’

ブゼ”cc流ＭＷｚ"‘ﾉﾙGSjwzboJβ|γmeanstheinterchangeofindicesβａｎｄγinthe

foregoingtermswithinbrackets 

Ifwecontract(1.10)ｂｙｊｂﾉβtｈｅｎｗｅｈａｖｅ 

Rwγ＝ＲＭ,卜BiVi十ｓ",ﾊﾙＢｉ`IWMHi慨＋ＢＷｌｉ(Rwﾙ斑一Ｐ･麟伽BﾙｯHlb）

＋ＨＡ(gjAlTB`１Ｗ＋６brH8切一Hbbγ(gjA風yβＢ４＋６０Ｈｒ｡)．
(1.11） 

92．Ibtallygeodesicsubspaces・Forthepresent〕weassumethatMrisa

geo-pathconnection,withrespecttowhichanypathinMMisalwaysageodesic 

inMl・Inthiscase,itisknownthattheinducedconnectｉｏｎｍ４ＴｏｎＭ,zisalso

ageo-pathconnectionoｎＭ,zandthatMhzistotallygeodesicifandonlyifeach 

normalcurvaturevectorvanishesi.e､， 

－３－ 
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(２１）Ｈ１'＝０（６＝'〃＋Ｌ・……，〃)．

HereafterweshallrestrictourconnectiontoZT（orTrvo)Ｌｅ.,ZY14T，ＺＹ１ｍＰ 

(ｏｒＺ１Ｍｒ１ｏ,mlri｡)forthesakeofsimplicity・Ｔｈｅｎｗｅｈａｖｅ

Ｃ/ルーＣ/偽(orOLTi｡＝０＝Ｔ，ﾙ，

(2.2)Qﾉﾙｰ0=Qﾉﾙ(ｆｏｒＴＭｒ(or7YMT`,))， 

０Mル＋仏衛＝０(forZY1mrv(orZMDri｡)),ＱバルーｇＷｊ$〃

Andweknowthatthecondition(２１)isequivalentto 

(2.3）Hbb↑＝Ｑ６ｂ７（ｂ＝，，z＋Ｚ,.…，'，),Ｑｍ&↑＝Ｑ/臘岡$IVFh.｢5１

Ｆｒｏｍ(2.1)ａｎｄ(2.3)ｗｅｃａｎｓｔａｔｅ 

Ｌｅｍｍａ２・ＬＬＣ/MZbcc〉zdDz<ﾉe‘z(ﾉiﾉﾉIZaZrYbγＺｒ『(,ﾉ,Ｔ/ｊｃ７ｚｊ７ｚｏ７“γllhCztcach

''0ｍ，α“z`γzﾉqjf灘，℃zﾉccmγLWO"Ｍ"zﾉα"ｉｓ/ＤｃＷ(z"`O"412/CacAseco'2”"､“，，,`，､zノ

花"soγHbbvzﾉα"ｉｓ"ｅＭｌｌだ〃cccssarya"‘ＳＩＩ,ﾘﾂfiicjc"】Mﾉﾘzα/“ｃｈね"soγＱβhγｚﾉzz'zjS〃ｃｓ
Ｂｙｖｉｒｔｕｅｏｆ(1.10)ａｎｄＬｅｍｍａ２､１，wecanstate 

Theorem2､１．LellMz6caz(ibz(ﾉc‘zoithczゴrγ巾γ、－１"ﾉα"’１Z"bellmtzLb’

9℃o`csjc・Ｔｊｚｃ〃が“ｃｈ,lB7zsoγＱβbyzﾉα",ＭＩＣＳﾒｶe〃Zhcかczjγzﾉａ向z）ぜね,zsoγz(ﾉjllﾉZ〃Ｗｃｉｆ
ｊ０ｵﾉlzei7z`2J“(iiCO)z'ZBCが0〃ITrYbγITI-i,]ノijSgjZﾉC〃αSﾉﾉbJJ0z(ﾉs：

(2.4）Ｒβ…＝ＲﾉﾉﾙﾙＢＭＪＢﾊﾙ 

ImmediatelyfromTheorem21wecanstate 

Corollary２．１．１．LeifM,,beh-liSot7”tcz(ﾉjll/ZRz(ﾉj鋤7℃SPcctjoZYrYilγｎｒｖ"j

Tbc〃がMMsIbjtzJbﾉgUo”s庇α７０‘“cルオc"soｿ'Ｑβb7zﾉzJ7z'３ｶＧs11〃βｿｚＭ"jSaJSoか
iSoijうりPiiczojii/iRz(ﾉilfﾉｉ７でＷｃｒｍＩＺｒＹｂγＩｎＭ

Ｎｏｔｅ２・LIntheaboveCorollary,Ringeneralisnotaconstant・Andthe

rangeofvalidityoftheCorollaryisfairlvbroad． 

(1)A11GT-connections:rMA=G`臘十ZMﾙ,rl/ﾙｰGﾉﾙ+Z/か
（orGZW-connections） 

（a）ＩｆＺＴ＝ＨＴ（Hashiguchiconnection)thenＲ＝oorMiisa 
RiemannianspaceofconstantcurvatureR． 

（b）Ｉｆｎ~'｡＝Ｂｒ（Berwaldconnection)theｎＭ,isofconstantcurvatureR 

(2)A117Y1`(orTMtlﾉ)-connectionswiththefollowingtensorQ/A: 

－４－ 
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Ｑ/ﾙｰz`ﾉﾊ'ﾙ+〃:沖,

wherezJﾉａｎｄｚﾉﾙａｒｅｂｏｔｈ(0)P-homogeneousvectorsandzZJi)ノノー０．

(a)AMVT(orＡＭＭ~，小ＴｌﾙｰﾉZAiA,Q/ﾙｰ-L/iﾉﾉzjA.

(b)AMEP(orAMEP｡):rviﾙｰﾉZﾉb1A,Q/偽=21/Ｍｉﾉｰ〃１ﾉﾉZj偽`

where／＝／Cu,jﾉ)ｉｓａ(0)カーhomogeneousscalar・

Inparticular,iffisaconstantthenR＝OorMIisaRiemannianspaceof 

constantcurvatureR[4］ 

（３）AllZY1ZlD(ｏｒＺＭＤ(bﾉ)-connectionswiththefollowingtensorsQﾉﾑ： 

Qﾉﾙｰﾉ(ﾉﾉﾙｧﾊｰﾉ『ﾙﾉ,j+１ﾉ蝿〃ｌｊ.

（a）ｒＷＥＢＤＴ（orAMBDri｡)：ＴＩＡ＝０，０/1ムーハノノル1ル＋ﾉﾙﾙﾎﾟﾉｰﾉ'ﾉiﾉA)，

（b）ＢＤＦ(orBDjP小Ｔ`腱＝０，Ｑ/ルーノ(Jj6jA-ノ<gﾉﾙ）

Contracting(2.3)ｂｙj)β,ｗｅｏｂｔａｉｎ 

(25)HｶﾙｳﾞｰQ/γ(=DｲﾙＭ'Bﾊﾂ), 

WhereＤ'偽（＝Ｑ(ん）isthedeflexiontensoronM1、

ＴｈｅｆｏｌｌｏｗｉｎｇａｓｓｕｍｐｔｉｏｎｏｎＬＭｒｉｓcalledtheD-condition 

(２６）Ｄｉｌ，＝０（ｂ＝771＋Ｚ， .，？z） 

Ｆｒｏｍ(１１１),(2.1),(２３),(２５)ａｎｄ(2.6),wecanstate 

Theorem2､２．LcilM,bccﾌﾞz`oZ化‘z(ﾉｶﾞﾙａｎＹ）γnFbﾉα"‘MjZ6cjolMy

gco`csjc.Ｔ〃cｿzが/〃ｅｊ７ｚ`〃cc‘COｿz'zcctj01zIZrYbγＩＴｎﾉsaZji1/iic‘thcD-co"〃ifjo〃

thc7zd〃ecO'0”ctc‘ﾙｰね"soγＲ…`α"‘Ｒ…,iz(ﾉﾉifルブゼＷｃｌｆゎＺｎ~Ｙｂγ１，~１.ﾉα7℃

gzzﾉβ〃(ｚＭ,J"zOsf

(2.7）尺｡…＝ＲｏｊｋｈＢ'"Ｂｉ/１
．〃

Ｒ･"1,6＝Ron,川BＭ

ImmediatelyfromTheol-em2、２，wecanstate

Corollary2､２．１．ｓz伽OSCｵﾉiatMjjSe"cioz(ﾉecZz(ﾉｶﾞﾉﾉＺａＺｒＹｂγ、~１．ﾉ.Ｔ〃c，zが

Ｍ"iSMlojtzJbﾉ解0`Cs允α７０‘lｲｶBi7zdzjce‘CO"，昭Cl'わ〃ＩＴＦのγITT,ﾉszztMcC1M力e

D-co7z`ｶﾞﾉﾉｏｿz・Ｔｈｅ〃がＭ,jSq/厚scakzγczz7TﾉaiiZ"惣尺６℃SP・co7zSilzz72tczz”α/z"でＲﾉz(ﾉﾉﾉﾙ

ﾌﾞｾﾞSPCCtj0TrYbjrTr0ﾉﾒﾙC〃MMSaZSOqﾉﾉrSCakZγCZLγZﾉａｔ"？汐ＲＯ麹'・ＣＯ"SIhZ"if

cz"Yﾉα〃"惣尺ﾉzOノノルセ幼cc'ねＺｎ~Ｙｂγ１，~１.ﾉ．

－５－ 
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Ｎｏｔｅ２．２．TherangeofvalidityoftheaboveCorollaryisextensive． 

（１）ＡｌｌｔｈｅＺＹ１Ｉ(ｏｒＺＭｉ〕ﾉ)-connections．

（２）AlltheTMD(ｏｒｍｌＤ｡)‐connectionswhosedeflexiontensoｒｓａｒｅｇｉｖｅｎ 

ｂｙＤｊｌＩ＝ｆＬｈｉ鯉．

93．Ibtallyncd-free(ornc-constant)subspaces・Inthissection,we

assumethatM｝,isendowedwithaZT（orZrI,)andtheinducedconnection 

ITI~『（orITY-w｡)ｏｎＭ,zsatisfiestheTDQ-conditioni.ｅ，

Ｔｂ,（＝ＴｊｍＢＡＷ;１，）＝０，Ｑ，ﾙ｡（＝ＱﾉﾙBj､Ｍ)'偽）
(３１） 

＝０（ｂ＝１７１＋Ｚ，-....,7z） 

togetherwiththeD-condition(2.6） 

LetＭ"betotallyncd-free(respnc-constant).Thenfordirect-freescalars／‘ 

(/,,ツー０)(respforconstantsノル),ｗｅｈａｖｅ

左＝〃，(６＝沈十z， ,〃）(3.2） 

Andfurtherwehavethefollowingequivalenttwoequations： 

(33）な!=ん-;好人ｗ,-螂

川倉ﾊｰﾉ'9偶ﾂﾞｰﾉﾙﾎﾞ+M川合剛)w，-入1,入り
Ｉｆｗｅｐｕｔ 

(35）；仰+R…)-当山+R…)Bﾘﾉ+zw豐ﾊﾂ｡+;｡…
｡γ６＝Ｕ１６＋Ｖ:γ６，１Ｖ＝Ⅳ(ZID,jﾉβ)：normalcurvatureinj'β-direction,thenwe 

have｢81 

α－z曇(が仇入ｗＭＭ〆．‐÷ﾁﾞﾊい'ｗ）
(3.6） 

－(Ci`Ｊ‘＋ＣＯ`Ｗノツ）,being九＝Ｍ侭，

Ｖ;,‘＝－Ｚ２（ThT何十，６γ＋２(Ｃﾌﾙ`Ｔ`‘＋Ｑｂ,Ｔ瞳γ＋２Ｐ１ｂ６）

＋Ｍ'．…BいりＭｎ､ハ(;Ｂ(恥十ＭＪ
(3.7）－（ｎｊ１６＋ＴｍＤ１γ)］jFD＋９sﾉ(Dso,ルーDSA)１Ｗ（／`(Ｂｊｊ１、＋ＢﾉｯＪ１`）

－６－ 
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一÷Ｂ(β州十風ﾊﾙ)ｎ＋[-Ｂ(c諭`",＋Ｍｗ‘

＋(Ｍ＋Ｍ－;L2川A＋ＭＪ)､ハ
whereallthetermsinbracketsvaniｓｈｆｏｒＩＴＴ"・

Supposethatthetensor亜‘ｉｎ(3.5)isexpressiblein

‐
〃

(3.8）⑫γ，＝２Ｌ２似ん6．

Ｔｈｅｎfrom(3.5)ａｎｄ(3.8)wecanstate[8］ 

TheoremA・Ｓｚ⑭Oscjhα/Ｍ,jSe7zdoz(ﾉgdz(ﾉﾉilh(zn-YbγＺＴｎﾉαｿzdthei7zdzzc8‘

co）z7zec〃0）２１，~Ｙ(,γrZrT側ﾉSai筋ﾐﾊﾞiesll/zcTDQ-co7zdjifiio〃α"‘t/､αﾉﾉﾉZci/ic1zsoγ○１６ｉｓ

”形ssjb/c伽(ａ８１ﾉﾉbγａｓｃａﾉﾋzγ似(lWMzcO"sItz"1Ｗ.ＴﾉiwzがＭ２ねq/Scα/αγ

cz"'zﾉaifz"膠Ｒ６忽s１Ｍ/co7zs/a70tcLZγ[ﾉatz"でＲﾉz(ﾉﾉﾉﾊﾌｾﾞ幼ｅｃｊｌｆｏＺＴのγＺｒＷＩ,ﾉa7z`ＭＭｓ

ｌｌｏｊＺｚＪｂ１〃c〃膠eOieSjｸ〃c-co"Ｓｍ"〃zu/if〃１Ｗ/jc12M"jSqﾉ'sczzkzγczI7Tﾉczjz"ＷＲ＋ｊＶ２

＋ﾉﾙﾉ他S1ｹ.qfco7zsIlzzｿztcz"z/atzが℃仮十〃＋ﾉﾙﾉz(ﾉjｵﾙﾌﾞＰＷｃｔｉｍＩＴｒＹｉ,γITI-ioﾉ．

SincethetensorUγ‘isverycomplicated,weneedtoimposesomeconditions 

inordertosimplifyitFirstlyweshallconsiderthefollowingassumptioncalled 

theClV-condition[8]： 

(3.9）ｇｉ/ＭＭ,γ＝９，ﾉjViWi/,ｼ,ｉｅ.,Ｍγ＝ハル

Ｆｒｏｍ(1.5)ａｎｄ(３９),ｗｅget)Ｗ１－Ｃ`ﾙｧａｎｄｈｅｎｃｅ(3.5)becomes 

(310）Ｕ術`＿Z'|Z`(：Ｍ汁c…)＿(c…＋Ｍ)Ｗ，
whereC6`γ＝ＣｶﾞﾉﾙＭＭ３ｋツーCmrγ＝Ｃ`ﾊﾂ、

SecondaryweconsideranotherassumptioncalledtheS1V-condition 

(3.11）Ｃｂ`ずb＝Ｏｉ.＆,ｇｉｊ１ＶＷけ＝０，being両ノー１Ｗｂ・

Thenitfollowsfrom(3.10)ａｎｄ(3.11)thatthetensorUγ`vanishesunder 

boththeCIV-andSjV-conditions、

NowweshallconsideraspecialZY1,ｆ(ｏｒＺ~Ｍｎﾉ)‐connectionTMAr'（or 

ZM4-I-i0),whosenon-1inearconnectionisdefinedbyrwiA＝Ｇノル＋｣ELh｢ル

Ｉｎｔｈｉｓｃａｓｅ,ｗｅｈａｖｅ 

ＴｉﾑｰﾉGLﾙｲﾑ,Ｔｊｉ侭＝〃,/〃蝿＋／(ﾉﾉﾉzガルーノルル'ノーノiルル)，

(３１２）TjA＝９，βＴ鬮陶,Ｔ';ムーｇｉ鼠ZyA,Ｑ/ルーＤ'ルー０＝Ｑｊ｡A，

－７－ 
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Ｔ`γ＝０，，`γ＝０，Ｔ`ツー／LA`７，Ｔｂ７６＝Ｌ（ｊｊＷｈ`・

Applying(3.12)ｔｏ(3.7),ｗｅｏｂｔａｉｎ 

(3.13）ＶＷＦ－Ｚ２（〃,/Ｍｈγ‘＋４（Ｃｖｈｕ［Ｌ＋Ｐﾔﾙ6））ﾌﾞﾙ．

Ｉｆｗｅａｐｐｌｙ(3.10)ａｎｄ(３１３)ｔｏ(3.8)through(３５)ｔｈｅｎｗｅｇｅｔ 

ｗｗハ仏川+2(G`川Ｍハナz豊(Ｃ…÷
(３１４） 

＋Ｑ僑鉛＋０Wボー;c峅ＣＡＷ＝０
UnderboththeCIV-andSZV-conditions,theabove(3.14)reducestc 

(3.15）ＷＷﾉﾙ＋,u)ん６＋２(Cγb`/Ｌ＋Ｐﾂﾙ`)/ルー０．
－ 

Thusfrom(3.14),(3.15)andTheoremA,ｗｅｃａｎｓｔａｔｅ 

Ｔｈｅｏｒｅｍ３､１．ｓz伽OSCﾉﾙ"MljSe?z`oib(ﾉc‘z(ﾉjll〃cznMDA｣ｒＭｔ１γZYMEAr1D〃"‘

llhe〃z`zlcc‘CO"，zecIlio〃ＩＴ/11AI~YblrIZY1ZAri⑰ﾉsafjS/iibSlfhcQ-comj〃07z(Qβし，＝Ｏﾉ．

T〃c〃がＭＺｊｓ〃sczz/Zzγczlγzﾉａｊｚ"膠ＲＯ１ｅＳＰｑ/Ｕ)"sZtz"tcz"'"α/z"でＲﾉzoiifﾊﾌﾞ”cc/ね

TMArYbγnlfAI7i,ﾉα'?‘ＭＭＳねttzllbwczJ打でc他SP.〃c-co，zsZtz?zlｻﾉz(ﾉがbjW〃c）ｚＭ〃

たq/Sczz/の汐c"γ“,lz"で(Ｒ＋ｊＶ２＋ｌＬﾉ６℃SP.ｑ/・CO）zsj"zjczLγzﾉdzllz"⑫仮十ｊＶ２＋ﾉ(ﾑﾉﾉ
z(ﾉｶﾞif〃”SZ)ecillmmMArYbγＩＴＭＡ、ﾉlWz`cγﾉﾙC/b肋z【ﾉj7Zg/izcllS：

（１）FbrasazkzγＭ℃qPaco？zsm7zjlLﾉ,ｵﾉbeﾌﾟｾﾞﾉ[z/ijo〃(3.14)〃0雄z"z`eγﾒｶｃＣｌＶ皀
CO"`jjiO"． 

（２）FbrCzSc(zlzγＭでSP.〃co7zsihz1zjﾉﾙﾉ,/ｈｅ７℃lhz"0?z(3.15)ﾉioJdsz`"`cγ60鋤CZVこ

dl7z‘ＳＩＷＯ７ｚ`が〃ﾌﾞzs・

Ｎｏｔｅ３．１．IntheaboveTheorem,thetensorQ/Amaybewrittenin 

Q/蝿=W；ｉｆ臆+ﾉｌｚ`沖,

whereVWﾙisa(0肋homogeneoustensorsatisfyingVWﾙｰＶＷ(,=WJi"ﾙｰO
andzﾉﾑisa(0肱homogeneousvectorExamplesareasfollows：

(1)ＡｊＵｌＶＴ（ｏｒＡＭＭｒ小Ｑ/ルー－〃,ﾉﾊﾉﾙ(ルーＯ)．

(2)AjUnP(orAjllBI-i川Ｑ/ルー－２/Ｍ'ノー〃,ﾉﾉz'A(2ノムーー肌蝿)．

(3)ＡﾙrCP（orAnICrT肌Ｑ/、＝２１/Ｍ'ノーＬﾊﾞﾉﾉj'ルーＰﾉﾙ(zﾉﾙｰ肌ﾊ)．

(4)Aﾙ〔Rr，(orAjlIRrvかQﾉﾙｰｰﾘﾉﾊ'ﾙ+/ＭｉﾉｰﾉZC/ﾙｰPﾉﾙ(ﾙｰﾉﾋﾞﾙ)

－８－ 
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WeshallcallaZYMDF（orTYMnru)ａＡｎＩＤＦ（ｏｒＡＭＤｒ１｡)ifthetensorsT'ル

ａｎｄＤ'ＡａｒｅｇｉｖｅｎｂｙＴ'偽＝ｆＬｈ１ﾙａｎｄＤｊルーーＴｉかThentheh-connectionis

expressibleinri八=G/侭,whereW;ijAisa(0肱homogeneoustensorsatisfying

VW侭＝０＝陥｡恥Ａｎｄｗｅｈａｖｅ

ｒＴルーＧ'm＋ＴＩﾙ，Ｑ/ルーＷ;i1ルーＺｿﾙ，Ｑ/ルー－Ｔ'蝿，

(3.16)QﾉﾙｰZﾉﾙ,Q/`=W711,,+T'ﾉ,TD7=0, 

9STB伽`ＤＭＷｂ＝－９勘↑ＢＡ`TmWIyルーーＴｂγ6．

Applying(3.16)ｔｏ(3.7),weobtain 

vli6＝－２Z2(/ＺＱｂ６＋２Pγ")／， （forAjUDP)， 
(3-17） 

Ｖ:Mi＝－４Zど(/ＺＱｂｉ＋Ｐｻﾞﾙi)ノル （forAMDrT(,） 

Ｆｒｏｍ(３１７),ｗｅｈａｖｅｉｎｔｈｅｓａｍｅｗａｙａｓｂｅｆｏｒｅ 

２ＭｈＴ６＋(/ＺＱｂ‘＋２Pｻﾞ1Mi)／`）十，１６＝０（forAnmri)，

(3.18）２Ｍ恥‘＋２(/ＺＣ１ｉ６＋ＰＴｈ`)ハ＋、ｻﾞ‘＝０ （forAjMDPo)， 

必`‐|z』(ﾅ恥斤c"`,小(Ｍ＋c"川Ｗ，
似ｈγ5＋(jFLQb6＋”γ６５)ﾉﾑｰ０（forAMDrv)，

(３１９） 

/Lﾊﾂ‘＋２(fLQb6＋PTb5)／ルー０（forﾉＷＤＴ｡)．

Ｆｒｏｍ(3.18),(３１９)andTheoremA,ｗｅｃａｎｓｔａｔｅ 

Ｔｈｅｏｒｅｍ３､２．８z`’’０scﾉﾉｌｚａＺＭｉ'たc'z血zDe`０(/lill〃α〃ＡﾙZDIM,γＡＭＤＩｖＷｌｿz‘

iiﾉlzem`zIce`co7z"ccｵﾉ0〃ＬＡMDI~ＹｂγZ/WDriQ化ａｌｌＭｅＳｊｈｃＱ－ｃｏ"`ﾉﾉヵﾌﾞZ.Ｔﾉje〃ヴ

肌伽q/Scαﾉﾋzγcz""ａｔz"ぜＩMreSP.ＱﾉFCC"sihz"ifczZγzﾉ(z/z"膠Ｒ)zoﾉｵﾊﾌﾞｾＷｃ/ｍＡＭＤＰ

(i,γAMDToﾉ(z"`Ｍ１"jS/omJbﾉ〃c`労℃“”，zc-co"Smﾉｶﾞｵﾉz(ﾉﾉｵﾙjVif/Zc7zM"jSq/『

sczzlzγcz`γzﾉａｊｚ"惣伍十八７２＋l1Lﾉ６℃S，.ｑ/co7zsZZz，ｚＭ？＋ｊＶ２＋似ﾉﾉz(ﾉｶﾞﾉﾉ(z７℃Ｗｃﾉｵo

L4MDrYbγJ[AMDri0ノ〃ｿz`Ｇ７ｵﾊC/bJJ0Z(ﾉｶｚｇ/tZcね..

（１）Ｆｂγαsczz肥γ,Ｍ”.αCO'zsね"1Ｗ,鋤c形ﾉmljo〃(ａｌ８)〃oJZjSzz7zc〃γﾉﾉicCZV＝

CO"djlljo7z． 

（２）Ｆｂγαsazﾉﾋzγlube功.αco7zsjtzﾌﾞz“ﾉ,iihcﾌﾞｾﾞﾉﾋz'jo?Z(3.19)〃0/由zz7z`cγ60ﾉﾉimlLhc

ClV二α"‘ＳＩＶ=CO"`jtj01zs．

－９－ 
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Ｎｏｔｅ３．２．IntheaboveTheorem,thetensorWJi1鵬ｍａｙｂｅｗｒｉｔｔｅｎｉｎ

Ｗ;i'A＝Ｗ]ｉｆ＋ル`ﾉzﾉﾙ，

Where雨j蝿isａ(0沙homogeneoustensorsatisfyingMルーＷ7｡＝Ｗ，i･ルーO

andDAisa(0)jD-homogeneousvector・Anexampleisasfollows：

ＡＭＤＰ（orA1MDr1小Ｗ}』ムーーノＺＣ/ルーＰﾉ１A,ルー０．

WeshallcallaZMDP（ormMDrv｡)aGQDAr↑（orGQDArvI,)ifitsnon-linear 

alldﾙconnectionsrvjAandr1/Aaredefinedby 

(320)rMﾙｰGi蝿,r，/脾=Gﾉﾙ+Qﾉﾙ,ＱｏｊＡ=DjﾙｰｊＬｈ:臘,Qjo侭=-9ﾊＤｉﾙ

Thenitfollowsfrom(３２０)that 

(3.21）Ｔ'ルー０，９$γBﾊﾙDSA,,卿Ｍｱﾚｰ〃,MjWし．

Ｆｒｏｍ(3.7),(3.20)ａｎｄ(３２１)ｗｅｏｂｔａｉｎ 

Ｖ１ｒ５＝－２Z2(Zﾊﾙ１Ｗ仏６＋L/CYb`＋２Pγ姉)／６（forGQDAP)．
(３２２） 

ｖ１，‘＝－２Z2(〃,Ａ１Ｗｈ７６＋２Pﾂﾙ`)jFb （forGQDAl~i小

Ｆｒｏｍ(3.22),ｗｅｇｅｔｉｎｔｈｅｓａｍｅｗａｙａｓｂｅｆｏｒｅ 

２(ＵＭＷｌｉ＋/,)ん`＋２(/LQb`＋２LP,』`)ｿﾑ＋“`＝０（forGQDAr，)，
(3.23） 

２(刀,AjWi＋似川＋４ＢｌｉｉﾉFb＋２６＝０ （forGQDAjP｡)， 

（ＺｊＷＷ’＋,M)ｈγ`＋２(fZCiii6＋２Pﾂﾞﾙ6)リレーＯ （forGQDAr)， 

(３２４） 

（〃,,ﾙzWb＋/Oルガ＋２Pﾂﾙ`』＝０ （forGQDAn） 

Hencefrom(3.23),(3.24)andTheoremA,wecanstate 

Theorem3､３．５b伽oscllh(zｵMziSaz`oz(ﾉe‘z(ﾉｶﾞﾉﾉjaGQDArYoγGQDArvUﾉａ７ｚｄ

ｔｈｃｉ"`zzcc‘CO"ﾌﾞzectio7zICQa4u~Ｍ,γICQDA｣､,ﾉsatjViicst/zeQ-co"`jtjo"・ｒ７ｉｃ〃が

MiijSq/『Sc(zhzγczzγzﾉallzjブゼＥＯでSP.ｑﾉFco7zslltz"tczjγzﾉatz"℃Ｒﾉzui"zｿUWcilt0GQDAP

のγGQDlAI-Wz7z`ＭＭＳｔ０ｌＭＷｚｃ励惣CO'esUp.ｿzc-co10stczｿzllﾉz(ﾉﾉ１１/ｚｊＷｈａｚＭ,,jSQノド

Scα/czγcz"Tﾉα/"7Ｗ(Ｒ＋ｊＶ２＋ｌＷｌでSj).ＱﾉrcoｿzsIh1lｿｚｊｃｚｌｌγzﾉzz”ブセ仮十ｊＶ２＋ﾉﾙﾙ(ﾉﾉi"ｚ

ｿ盗PCcllねICQDArYbγICQDArl,ﾉz"z`cγﾉﾉＷｉ,肋z(ﾉli7zgルcな..

（１）Ｆｂγａｓｃａ/αγ似６忽sP.αCO"Ｓｍ"ﾉﾉ↓ﾉ,llheﾌﾞｾﾞﾉZzllj0）z(3.23)/２０J`sz"z`cγCjV二

CO）z`iiljD〃

－１０－ 
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（２）Ｆｂγαscamrγ,Ｍ'FSlmzco7zsm"ｌＷ,ﾉﾉZcブセkzllj07z(3.24)ﾉZoJds〃ｿ！`cγ６０１１/ｚｔｈｃ

ＣｊＶａ１２‘SIWo7z`jjio7zS・

Note3.3.IntheaboveTheorem,thetensorQﾉﾙmaybewrittenin 

Qﾉﾙｰﾉ(Jﾉﾊｶﾞﾙｰﾉ'ﾙﾉﾙ)+〃ﾉzﾉﾙ+Ⅳﾉﾌ'た,

where〃Aisa(1)P-homogeneousvectorandWUi:Aisa(0肱homogeneoustensor

satisfyingVWk=ＰＷＩ,=ＷＷﾙｰOExamplesareasfollows: 

(1)」ＭＤＰ（orMDP小Ｑノルーノ(ﾉﾉﾉz'ルーノ1ﾙﾉﾊ)－Ｐﾉﾙ(zノムー０，Ｗ;iビムーーＰﾉﾑ）

(2)Ａ』`BDP（orAn`EDr1小Ｑノルーノ(ﾉﾉﾉiノルーノｊｈｊＡ＋ﾉﾙﾉi'ｊ)(2ノルーノ腱,ＷｊｉｌルーＯ）

(3)ノＷＣＤＰ（orAﾙ'CDT｡)：Ｑ/腱＝／(Jﾉﾊ`ルーノ'ﾉiﾉ侭＋ﾉﾊﾉIz;ﾉ)－Ｐ/Ａ

(zﾉﾙｰﾉﾙＰＷ侭=-P/A)
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