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GENERIC SUBMANIFOLDS WITH COMMUTATIVE SECOND 
FUNDAMENTAL FORMS 

By ]in Suk Pak 

A submanifold M of a Kaehlerian manifold M is ca11ed a generic submanifold 

(an anti-holomorphic submanifold) if the normal space N p(M) of M at P is 

always mapped into the tangent space T p(M) of M under the action of the 

almost complex structurc tcnsOr F of the ambient manifold M. that is. if 

FNp(M)ζT p(M) for a11 PEM(sce [5J. [5J. [8J etc). For example. any rcal 

hypcrsurface of a Kaehlerian manifold is a gcncric submanifold. It is we11 known 

that any gencric submanifold M of a Kaehlerian manifold admits an[-structure 

[7J and the partial integrability [7J of the [-structure is equivalent to the fact 

that (i) the second fundamental te l1sors of M and [-structure tensor arc a l1 

.commutc. Morcover. for any gcncric submanifold M of a complex space form 

with cOnstant holomorphic sectional curvaturc c. the suare of thc lenglh of 
? 

the derivative of the sccond fundamental tcnsors is not lcss then (c" j 8)p( ,, - p) 

(n = dim M. p = codim M) and (ii) the equality is equivalcnt to (2.10) appearcd 
in !ì 2. In this scnse Okumura [4J and Macda [3J studied real hypersurface of 

<;omplex projective spaces under the conditions (i) and (ii) respectively by using 

the method of Riemannian fibre bundles and provcd the fo11owing theorems 

THEOREM A (Okumura [4]). íi(S2q+1 X S2'+I) ((q. r) is same porlio1t o[ ",- 1) 
_n 

are the o,!ly complele hypersur[aces o[ a complex projeclive space CP… " salis[ying 

ihe COtl이tion (i). where îi is the projecJ ion ind“ced from Ihe Hop[ fibratioη : 
S2m+l• cpml2, 

THEOREM B (Maeda [3]). f(S2q+l × S2r+l) ((q, 7) ts some portzog of m l) 
m/2 

<lre only complete hypersuηfaces o[ CP"". salis[ying Ihe condilion (ii). 

Recently. Ki. Kim and the present author [2J and Yano and Kon [8J 

developed those method of Okumura and Maeda extensively for generic subma

nifolds with flat normal connection and proved the fo11owing theorems: 

THEOREM C (Ki. Pak and Kim [2]). Let M be an n-dimensional co…plele 

generic submanifold o[ a complex projeclive space CP .. /2 wilh flal 1Iormal 
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cOllneclion. If M satisfies the conditio1J 0) and /he nzean cιrvalure veclor is 
þaratlel i/. Ifte IIorlllal bundle. Ihen M is of Ihe forlll 

:i (SÞ'(r,)x ...... x s’‘(rN)). þ, .... .... þN are odd nulltbcrs르 1. 

þ,+ ...... +PN =n + l. 껴+ ----r;=1. N = 1lJ-1t+l. 

THEORE~! D (Yano and Kon [8]). Lel M be an n-dimensioalll complele gelleric 

submamfold of Cp ,"/ 2 wilh flal normal conneclion σ the C01td씨01‘ (ii) ωilh 
c=4 is salisfied al every poinl of M. lI .. n M is 

ïi(SÞ'(r,) x ... ... x SÞN(rN) ). Pj + ...... + PN=n+l . 2든N르n+ 1. …=n +N- l. 

wMre Pl" .••.•. PN are odd n“‘“‘”…1Ii빼r 

Parl…'!i’πcαx싸lμar서Iy Ki and Ifte presenl aulhor proved 

THEOREM E (Ki and Pak [1]). Lel M be a complele n-dimensional ge1leric 

submanifold of a 2m-dimensional Euc/idean space .i''" wilh flat normal connec. 

tion. 1f M salisfies Ihe condilion (i) and Ihe 11Iea,‘ “‘rvalure vectOT ;5 þarall el 

’" the nortnal bund/e. then M is a sþltere 5"(7) 01 dimension n. Q Il n-di71lensionat' 

þ/ane E ’ . a pylhagorean producl of Ihe form 

(1) SÞ’ (rj)x ……sÞ'(r N)' κ ........ PN트 1. Pl + ...... + PN=n. I <N <2m-n. 

or a pylhagorean prod“cl of Ihe f orm 

(2) SÞ’(r1) x ... x S ’ (r N) X EÞ• Pl' .. .. PN' P르 1. Pl+"'+PN=n. 1 <N <2111- n. 

1f M is a pylhagorean prod“CI of Ihe form (1) or (2). Ihen M is of essenliar 

coditnension N. 

On thc other hand. a submanifold M of a Kaehlcrian manifold is called aπ 

anti. invariant ( totally rea]) submanifold if FT p(M)ζN p(M) for a ll PEM 

(see [9]). For anti.invariant submanifolds with commutativc second fundamental 

tensors. the following tbeorem is well known 

THEOREM F (Yano and Kon [9]). Lel M be an n-dimensional (n> 1) anli.i:π

varianl submantfold of a comple:r space form M - n’/2 (c) and M be tνilh parallel 

and comm“ lalive second fundomenlol lensors. [f Ihe righl hond side of ( 1. 20} 

appeored in !ì 1 vonishes 01 every poinl of M. Ihen eilher M is lololly geodesic
or c=O. Moreover. if M is nol 1010lly geodesic. Ihen M is 0 pythagoreon prod“ct' 
of Ihe form 

sl(rl) × ------ x sl(r, ) in a C’ /2 in CM/2. 

or 0 pylhagoreo.‘ producl of Ihe form 
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• It, .. I? 。

S‘ (r,) x ...... x S‘ (rN) X E ‘ .. in a C“ / - in C… • ‘ 

where 1 든N <n. 

Thc purpose of thc prcscnt paper is to stud y generic submani fold with 

commutativc sccond fund amental tensOrs immcrscd in complex spacc forms 

un dcr thc condilions (i) and (ii) 

1. Submanifolds of Kaehlerian manifolds 

Let M bc a 2m-dimensional Kachlerian manifold covcred by a system of 

coordinatc ncighborhoods 따 ;y’) and dcnote by 2ji componcnts of the Hcrmitian 

mctric tensor and by F; thosc of thc almost complcx structure tcnsor of M. 
where a nd in thc scqucl the indiccs i . j. k. 11.1. s. t.. .. run ovcr the range (1. 

2, ....... 21.씨 . Thcn we havc by definition 

(1. 1) 

(1. 2) 

F;F?=-5; 

F;Frgll =μ， 
and dcnoting byVj thc opcrator of covariant diffcrentiation with respect to Kji. 

( 1. 3) 7lF?=o. 
Let .M bc an n-dimensional Riemannian manifold covcrcd by a system of 

coordi nate neighborhoods {U; x.) and immcrscd isomctrically in M by the 

immcrsion i : M • M , whcre and in thc scquel lhe indiccs a, b, c, d. e... . run 

Ovcr the rangc 11.2... 씨 • ln thc sequcl wc idcntify i (M ) wilh M itsclf and 

rcprcsent thc immersion i by 

씨
 삐
 
j 

nv 

c 

O 

W 
yl =y’(x.). 

B;=8aY’. ò. =ò/òx. 

and dcnote by C: mutua Ily orthogonal unit normal vcctors to ι Then. 

denoting by KCb the induced Riemannian mClrÏC tcnsor of M. we havc 

￡b=B:BKl’ 

bccau않 thc immersion is isometric. and a lso gy，， =C~댁 =μ is the mclric 

tensOr of the normal bundlc of M. wherc and in the scqucl thc indiccs x. y. Z. 

w. κ v .... run over the range /1. 2.… .Þ) (þ =2m-n). 
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We deflote by 'V. thc operator of vandcr Waerden.Borttolotti covariant differ' 

entiation with respect to g,.. Then the cquations of Gauss and Wcingarten 

f Or M are given by 

(1.6) 

(1. 7) 

VcB;=h~C:， 

?cc;= - κbxB;， 

respcctively , where hc~ are the sccond fundamcntal tensors with rcS야ct to the 

unlt normals c; and IlZ=llc;g%”’ (ga')=(ga;;-'. (!I') = (g,) - l 
Thercforc, equations of Gauss, Codazzi and Ricci are rcspcctiyely given by 

( 1. 8) Kd쩌= Kkjih행벼며~+hdoiIC:- hCO%싱. 

(1. 9) 0=KhlhB;B:B;c:- (?dhcZ- Pchd;), 

( 1. 1이 K&yx=KhhhB3B:c;c:+ (hde아c'y -h" JI/) , 

where K kjih and K dcba are rcspectively the curvature tensors of M and .U, and 

κ." ， are those of the connection induced in the normal bundle of M. 

\Ve now consider the transfonns F~B! and F;C~ of B~ and C~ by thc structure 

tensor 깐. Then we can put in cach coordinatc neighborh∞dU 

(1.11) 

( 1. 12) 

F;B;=fZ헌+f;c;， 

F;c:= -f:B;+f:c;. 

On the othcr hand , F ji = - F ij, where Fji =서g'i' which and the above equa. 

tions imply 

(1. 13) f" =f ,,’ 

( 1. 14) f ,,=-f,‘Y’ 

where we have put fbx=f :윈x， fxb =f:gab and fyx =f ;gzx· 

Applying F to ( 1. 11) a nd (1 .12) . and using ( 1. 1) and those equations, we 

can easily see that 

(1 . 15) 

( 1. 16) 

( 1. 17) 

fZf;+δ;=f:f:， 

fZf;+f Zf;=o, f:fZ+f:f;=o, 

f:fi+5i=f:f; 

Differentiating ( 1. 11) and ( 1. 12) covariantly along M and using ( 1. 3), ( 1. 6) 



Ge1Zert"c S“bma’rufo/ds 

and (1. 7) , we can "Iso vcrify 

(1. 18) 

( 1. 19) 

( 1. 20) 

? Cfg= hcaxf;-hc;f:, 

Fbf ; =h4 fi-hb:f ; , Fbf 3=k; xf : -kZyfi. 

'V，f ~=h;' f :- I，‘bexft 

29 

If lhe ambient manifold M is of constnnl holomorphic sectional cur\'ature C, 

then. as is wcll known. ilS cu rvatu rc lcnsors K kjih havc the form 

(1. 21) K 'ji/, = +(g .. gj; -혹싸，+fkh지 η，f" - 2f,J ih) ' 

Thereforc, the equations (1. 8) , (1. 9) and ( 1. 10) 0 1' Gauss, Codazzi and Ricci 

are respccti\'ely given by 

( 1. 22) Kd，'a =송(gd‘gcb - g cagáb + f do f Cb - Ica f db - 2 f dc 1 ba) + hdoxhCbx - "caizdl. 

( 1. 23) 'V"，l~- 'V，싱=송CJ;f ，， -f ;fdδ 2f dJ;), 

( 1. 잉) Kdcyx=송(fd，f，y - f"μ， -2fd，ζx)+hdtxkJ- hcκkL-

2. Generic submanifolds satisfying the condition (i) of complex spncc forms 

Lct 까(n+p)/2(C) be a rea l (n+ þ)-dime nsional complex spacc form with cons 

tam holomorphic sectional curvaturc ( c) , and lct M bc an n-dimensional 

gencr ic submanifold "이 h real codimension p of 까(n+P)/2(C) ， Then, by definition, 
M is a su bman ifold such that at cvcry point P of M 

F(Np(M))ζTp(M) 

Therefore , acsording to ou r notation a submanifold M of a Kachlcrian manifold 

is gcneric if and onl y if f ; =0 at each point of M. Hence, in this case, the 

equations (1 .15) (1.17) , ( 1. 18), (1. 20) and ( 1. 22) (1. 엉) reduce respectively to 

(2. 1) 

(2. 2) 

(2. 3) 

(2.4) 

(2.5) 

(2. 6) 

fZf ;+5;=f:f:, 

f;fi=o. f~f~=O. 

f:fZ=껴， 

? CfZ = hcaxf1-hJf:, 

Vbl:=-h/);/:. Vbl:=h/)' "/:, 

hb:f:-hh‘xf:=0. 
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(2. 7) Kd'ð. = +(gd.g，.-g，.gdð+fd.μ- f ca f db -2!dc f ba) +"40/": - "CQl'd~' 

(2. 밍 \ldh，;- \l/Zd: =웅u;πð -f:fd• -2fdJ ',) . 

(2.9) K떼=송(fd，f，y - f"μ~+lzdIlX"/， -Jzcuhd' ,. 
First of all we prepare 

LE!\,L\1A 1 (C f. [2J and [8]). 0π an n-dintensional gcneric submalUfold 01 a 
"i7( n+p)/ 2 real (n + p)-dimellsiollal complex space for", M ," TY N " (cJ. tlze foll owing illeq1lality 

is valid 

’ IIV아41l2르융p(’‘ -p) 

Moreover. the equality “ valid .1 and only jf 

(2.10) ?씨4=송(-κðf: - f ,.f ',). 

From nQW on we assumc that at cvery point of M 
2 

IIV，II깅 11'=융p(n-p). 

and suppose that the second fundamental tensors are commutative. that is. 

(2.11) "화L=싱"6
11

，. 
Thcn. by means of Lemma 1. we have (2.10). Differentia ting (2.11) covariantly 

along M and substituti ng (2.10) . we can easily fi nd 

(2. 12) 송 {- (/'." f ;lf; - (hð:f ';>f.y + (h •• yf :ν; +C1I.:f :)f.,l =0. 

Transvccting (2. 12) with f~ and using f:f~=P. we have 

(2.13) 승 l- @-1)haeyf: - (fκ.;f :)f.y +f!h.，yf띠} = 0. 

from which. transvccting with f= and f.Y respcctivel y. wc can obtain 

(2. 14) 

(2. 15) 

with the a id of (2. 6). 

닉웅(P- l)h." f;f;=O. 

송@-l)hMyfayf:=a 

We now apply the opcrator Vd to (2. 10) and use the Ricci identities. We 

t hen ha ve 

-K펴h소Kd:ahb:+K꾀갱+송 {Vdf", - VJd.lf: +(Vdf cb - VJd.)f: 
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+1,;\1dl:-I d;í1J: +1,;\1dl: - IdaVJ:l =0. 

from which. substituting (2.4) . (2.5) . (2.7) and (2.9). 

(2. 16) 승- { - h4gd+hc;gdb-ι아0:1;+/ dblza:/ :+2fdclta~f:} 

-hd.yhe짧+kc;he:h4+승[-μg，a+h삶da - fcahb: f ~ 

+Id싸;f:+2fkhh:f;} -hdeyhe;hcZ+hc강e싫+송(f따y 

-1 : ld) 1I씨+읍 [( II,ayl ; - lI，ay/~) 1: + (J'dbyl; - h"yl싸; 

-1꾀d:f t+fdahc:fZ-f cbl강I;+fd，h ，;f ;l = 0. 

where we havc uscd the hypothescs that thc sccond fundamental forms are 
d 

commutative. lf we transvect with gaa to (2.16) . then wc can obtain 

(2. 17) 송[- h따-씨자fn -hdeyhdtX생랴-(n+3) h，: - 송ftf파 
+h’깐 

h% being the mean curvature with rcspcct to thc unit normal vectOr C % and 

defined by h'=g" 1Iμrom 빼ich， taking the skew-symmctric part, 

-~- [hyl ;I:-hy/~f:l = 0, 

and consequently 

송(P- l)h' = 0. 

Thus wc have 

THEORE.\1 1. Lel M be an 11 이mensional generic submanrJold with real codi
-U( 1I + þ)/2 

.mensioll P> 1 of a complex space form M ' AT"'. (c) (c ,",O). 11 Ihe second f.μnda-

mental tensors hb; a7e co’”’씨 
) 7 ” ( h 

y 
c -e 
, 
‘ 

, 
- -

κ
 

빠
 쩌
 

V 
‘ 

s M % 샤
 

M @ 
써
 

n v 
h 
t 

I 
V 
ι
 

r … … 4 

、Ne now come back to (2. 13). Substituting (2. 14) and (2.15) in (2. 13) gives 

(2.18) 웅(P- 1) (P-2)ha，yf: =0. 

Differcn Liating (2. 18) covariantly along M and taking account of (2. 4) and 

{2. 10). we obtain 
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승(þ- 1)(p -2) (-승자cfayf :+ιaBy (ltbC%f ~- h~f:)} =0, 

from which, transvecting with f ~ and using f :f :f;+f ~ = o 

and (2. 18), it mus t be that 

승(þ- l) (þ-2)f.yf /xJ =0 

and consequently 

웅(p-I)(p -2) (p - n) =0 

with the a id of (2. 1). 

Thus 、ve have 

THEOREM 2. Let M be an lI-dimensional generic s“bmamfold of a comρlex 

sþace form M(써)/2 (c) . [f the second fαndameηtal tensors ι찌 are C01J’1Jl’…t 
and satisfy 

? 

11\7펴11 2 =융 þ(n - þ) 

at every þo…t of M , Ihen 
c(þ-1)(þ- 2)(þ- n) =0. 

3. Gcncric submanifolds with partially integrablc r - structurc 

As a lready mentioned in ~ 2, (2.1) and (2.2) imply 

f Zf3fZ +f Z= o, 

which mcans that the i때lced tcnsor field f: def ines an f -structure of rank 

n -þ. We consider a distribution L defined by 

L p= (X' E TpCM) I f ;X' =0) 

at each point PEM. If the distribution L is in;e Jrable and morcover if the 
a 

almost complex structure induced from f; on each integral manifold of L is 

integ때le. t이then 

[뻐8히]) . For the par다띠t1&며Ily int따ltegr띠abi비il싸l 

\heorem is well known , 
LEMMA 2. (Cf. [2]. [8]). Let M be an n-dimensioηal generic subma’tifold of 

a Kaehlerian manifold. Then tliκ indιced f -slruclure f: is þarlially integrable 

if aηd only if 

(3.1) hJ: f ;+ha;f ;=0 
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al evcry þO'’.1 of M . 

No、‘ ""c nS3Umc thnt lhc f-Slrl띠ruCl다tLuml”1mc f z l녕S part삐ly’ lfi따lte탱gra뼈써l냉삐b비lcι. Thcn , by 

mcα띠J. ns 

follows that 

hJ f ; f ;=o, 

from whi마 

(3. 2) k4f;=Py:f:. 

where and in thc 않qucl Py:=hõ:f!f :. Putting Pyu = p ,,7glf)l:' we nOlÎcc that 

P yu are symmetric for all indices %. y. Z 야cause of (2. 6). 

Applying the opcrator \1 d to the both sidcs of (3.2) and then taking the 

skcw-symmctric part with respect to the indices d and c. we get 

-승fd，선+h4hfyf :-hJhryf:= (?dPy:) f: - (PcPy:)f ; 

- Py:hd; f: + Py:h;f ; 

with the aid or (2. 3). (2.5) and (2. 8). Thcrcfore. using (3. 1) and the hypc. 

thcsis that lhc sccond rundamental tcnsors arc commutative, the last equation 

rcduces lO 

(3. 3) 융fd，선 -2"당/，1: = ('VdP,;)f; - (낀강)f;-2PJkd;f :. 

T때svccting with f: to (3. 3) and using (2. 2) . we find 

VdPyJ =f J(V‘Py;) f;. 

from whích, taking account of P,;=P,;, 

(\IdPω，/f~=f ~(\I，Py;)f;f~. 

Consequently (3. 3) 아comes 

자c경+h;hd·，자 =Py야d:f:. 

from which. transvecting with f:. we have 

송(κo-f;[ .. )경-ha:hJy+kb:hJyf;f3 

= - Py:Itd; +Py:hd:f Zf ;. 
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On the othcr hand. a dircct co:nputation by using the commutativity of thc 
second fundamcntal tcnsors and (3. 2) imply 

Py:h4ftf;=냥ftf :hd:frf; 

=h4f;f:μt，ftfzt 

= h~[ :(상·+f;fes)hdwf: 

= 11샤 1Jwf;fz 

. 

m 
a 

ω
 a 

tl 

fJ 

b 

y 
b 

m 

t
I

4 

tI4 

m 

vt 

e 

j 

t 

’ } 

‘‘ 

-J i ·x 
e 

J“ 

‘
ι
 

다
 
각
 M m y m …… m. % 

n
ν
 

야
 

밍
 

시
u
 때

 
때
 

씨
 

( 3. 4) hg:hdty=Py:ka;+(gad-f ;ιd)송~ 

and conscqucntly 

( 3.5) 잉ha:=Pah-+송(n-þ)þ. 

“ here we have put Pa = gyxpyxz· 

\Ve ncxt prove 

LD1:>IA 3. Let M be an n-di11lensimwl generic submanilold 01 a comþlex sþace 

form 꺼(μ，)/2 (c). JI tlze i“ uced f-strttclκre 1: is þartially integrable and 11 

tlle second jUlldamclltal tC1lS0rs are COJ1lmutative, thcll 

\1,Iz' = 'l'cP‘ 
at every þoi1tt of M. 

PROOF. By mcans of Lemma 2 our as잃sum께lpt까씨tions imply (3. 1)ι. Ap미〉끼p미〕끼lying the 

opcrator '1', lO (3. 1) and substituting (2.4). wc have 

(까h&:ν:+%:(h2yf;-kc;fP+(?cha:ν;+ha:(깐y/ ~-ι4fP=o. 

Thereforc. substituting (3.4) in the last cquation and using (3.2). we can 

easily sce tha t 

(\1，잉까+C\1.이a:ν ;+송 [(g.이-[c:f，，)[;+Cg .. -[;[,.)/;J =0. 

from which. transvecting with f ;. 
-\1/，얘+C\1 ,Iz a:)[: [ ; +C\1，펴Y;f:+공IdJ:=O. 
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Transvecting with g 'd to this equation and using the equation (2. 8) of Codazzi, 

we obtain 

- V;I" +Cí1，파+f:lea -1 :μ -2f,J :)f 'a f ; +Cí1A; +f;f;, 

- f;f,a-2f,;f;)f"f;=O, 

which yields 

(3, 6) Vb!f= (%l%Pfczf : . 

On the other side 

P‘ =ιt:f:fX， 

and hcncc applying the operator 'ïl; 10 lhc bOlh sides of this equation and using 

(2. 5) , (3.2) and (3. 6) yield 

Vbpx=?bkX+PJf :hff;+Py:f : hetf ; . 

which givcs 

'ïl ;p ' = í1 ;11' 

Now we compule lhe Laplasian tJ.S of a function S=":'h영 globally defined 

on M, whcrc A=gdC?d까. Then we ha,'e by dcrinition 

굉!tJ. S = /' ('ïI ;"/';.) 11껴 +liPchJ:1l2. 
or using(2.4), (2.5) and thc Ricci i dcntitγ， 

+ tJ. S = g" ('ïl;V dll,:) 11씬K;ιaeι;-Kd싫'"영+K야;h앙kh; 

+치-!(\，f :ν;+fZrf“-2(V f，•ν;+2f ;Vcf;) kf+ ll?이;;11 2， 

애crc k: = gdC K bd: is thc Ricci tensor of 111 

Hcrc. subsliluling (2.4) , (2.5) , (2. 7) and (2. 9) and using (3.0, \\"c can 

casilv obtain 

(3.7) 융tJ.S = (V; 'ïl .I，') h영 -송"'Iz， + ~ (11 - 잉h화b3- (h4kf)(k싸씬 

+ h yh:CI{=1z앙+3숭hyf;f;hT+|1Pj싸112， 
Whcre we have uscd the hypothesis that thc sccond fundamental tensor a re 
commu LaLlve 

ßUl, by using (3.4) and (3.5) , (3.7) can be rcwritten as follow; 
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(3. 8) 융AS=(?b?ahX)hf-송ltIhX+응(n -3) h;'h얻 

- {PX+송(，， -p)껴} {Py;hlO+승(n-p)선l 

+hyhgpith+승(냥bfgf:)P+3숭h，P' +IIV,h,;n" 

=(V，Vah%)h':+승(P -l)hxhx- Pxt Py;hZhIO + ptPy:IlYltx 

+(승)"(p- l) (n-p) + (lI V，때2 2P(n-P)l 

On the other hand. using (3.2) and (3.4) , we can computc thc following 

idcntities: 

p;Py;hZl/0 =h4f:f;ka;f;f;liZll딛IZbczf;fcyf;ha;f미!lZh lO 

= hba‘hrf:ftltZkω =P，h~+Cgbd-f~f;써)þf :f장:/h tc 

=P P.'h'hw
, 

Y ‘ w 

Hence (3. 8) reduccs to 

(3. 9) 융ÁS=(V，Vah')h영+승(p- l)h대，+(승)'p(p- l) (n-p) 
2 

+(IIV펴112 _ 움 p(" - p)}. 

if the mean curvature vector h' is parallel in the normal bundlc of M , then 

by means of Lemma 3 V,p'=O, which and (3. 5) imply that h':'h~ is constan t. 

Thus we have from (3.9) and Lemma 1 

THEOREM 4. Let M be an ,,-dinzensiol!al generic submanifold of a complex 

space form M(n+P)/2 (c) (c르 0) wilh parallel mean cιTvature vector in the normal 

bundle of M. If Ihe f-slrιclure f : is partially inlegrable and .1 Ihe second 

fzmdamental tensors are commutative. tlzen 

c(p-!)(,, -P)=O 
and 

’ c(P-1)hxt=o, |1Vc때2=풍 pr,, _p) 

at every poinl of M. 

Kyungpool‘ University 
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