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ABSTRACT — We shall ‘consider a 2n ,real dimensional Kahlerian manifold
M0 (n>2) . w:.th complex structure (J j] , which admits a K torse-forming vec-—
tor field (EP), hence

v,6"=as i“+m ih+uiEh+S iEh,

and its Christoffel symbol { } takes the following form
h =~
ML - I +f. =
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where a, b are functions, a ' B ' D are ¢:ovar:|.ant vectors,ﬁ 3 is the Krone-
cker delta, Ji is a sylrmet;rm tensor and g =J 5 ' pk-——Jk p . With
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and under the condition 2A+(n+l) 0=0, M2n has vanishing Bochner curvature tensor.

It has been noticed that the Bochner curvature tensor defined on Kahlerian
manifold has similar properties corresponding to Weyl's conformal curvature
teﬁsor defined on a Riemannian manifold. While we know that Weyl's conformal
curvature tensor is invariant under conformal transformation, we don't know
what the new transformation, leaving the Bochner curvature tensor invariant,
is. RecentlyS. Yamaguchi and T. Adati have introduced and studied the holo-
morphically subprojective manifold [2,3]. The purposeof this paper is to study
a more general case and to obtain a condition for vanishing Bochner curvature
tensor.

Let M2D:

(Jij}. All indices will range from 1 to 2n. We use Vi to denote the cova-

be a 2n real dimensional Kahlerian manifold with complex structure

riant differentiation with respect to the i-th coordinate vector. The Eins-
tein summation convention is assumed. Suppose that M2n admits a K torse-
forming vector field (gh] , [3], hence
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sk TR Rl T e
v, £'=as, Mba Pra 48,8,
and that the Christoffel symbol takes the form

At h h,~
{ji}- pjai +pi6j +iji

h h h <h

& r
+piJj +fjiE Jj firﬁ '

where Gih is the Kronecker delta, a, b are functions, Gi’ﬂj’ piarecovariant
hx = r

. - ~h
vec - = = =— -
tors, fl] is a symmetric tensor and { =J ' Py Py

We shall use ( ) (resp. [ ] ) for indices to mean the symmetric (resp.
skew-symmetric) part of indices considered. First it follows from V J.h=0

] k'3
h h h
3 = i
that ij 0, and from {Jl} {ij} that
r =
{[j fi]x 0 (1)

h

The curvature tensor Rkji is obtained by a straightforward and rather

complicated computation.
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By quite the same method as in [2], we can prove that Py is closed, so
that u[kj}=0' It's obvious that

Utks)i™ it

From (1) and (3) we have

U (4)

s =0
[k3i]
Since gii Rkjilﬂu' we have

U, . eF=0 (5)

kjr
Direct computation shows that

r = :
J[k Uji}r_o (6)
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holds.
Using (4) and (5) we can easily get

rs L
3 Uzrag =0. (7)

Now we note that the Ricci curvature tensor has three kinds of expression
given by

Rji=Rkjik

==2n uji-zajrait U+ rjlrr ~35* UngE”. (8)
Rji=gkh Rikni .
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From (9), since R[ji]=0' it follows that *
! o BT =

( Ujr Ei ir %)—( Uj,@.rJ Ei Uier E-:j) . (11)

With Ujrr5j=1|£[2, then transvecting (11) by &7 and using (7) we get

rq.
U, =)E; . (12)

ir

Substituting (12) into (11), we have

Rre EES) o -
szrJ £ Uier £5=0. (13)

With Uj JEE mp|£| , then transvecting (13) by. gj, we find
ige? THE; . (14)

Using (4) we find ka U-k]r.g =‘2U|E|2- However ka Ukjrgr=ka U

r .t
kjr'e & -
Hence by (6) we get J‘k:i Ukjra =2:\|£|2. It follows that }+u=0.

From (8)-(9) we find

R e e -3 r =%
(n-1) [uji Jj Ji urz] Urjig +Ji UijE -~ . (15)

L

Contracting (15) by & and using (5) we get

L =
quE =F 0w B (16)

J ri

Contracting (15) by Ei and using (5) we get
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= TR
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From (9)-(10), using (12), (14), we get
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b
Contracting (18) by gi and Ei resp., using (165, (17) we have
<% izt L "
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where e= A|&| 2—urr.

Next, by considering § [m(l R‘kj]{ih))=¢l, letting L=m, we have
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Contracting (21) by Eh and bringing i down yields
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Transvecting (22) by £J yqields
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Transvecting (23) by Ek yields

(2n-1) | g| 2 Ukrigkgr
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the Journal of National Chigo Tung University, Vol. 2, December 1976

From (24), using (4), (5), (20), we can get

1EE£ Eé i

where urlg E =E|E|

With §|£[2=-(2nE 4+¢) and using (25), it follows from (24) that

U, E* £5= o)gl“k
Now, by computing EthRkj(ih)=0' we have
Uprs € =0 Ey* eyt
Contracting (22) by Ej yields
~2n g% Uy pg Er=2n|E|2uerir+2nE |g|23ki
+(erLJ

Contracting (28) by Jkl

mixr

yields
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Substituting (29) back to (28) yields
=
Ukr1 £ ngg +€Jk +uer1 J
Using (27), (30), it follows from (15) that
-
uji—Jj Jilurg
By using (4), (30), (31), it follows from (18) that
= 2 = A
2{n—l)uji= [2(n-1)E+ (o) | E] ]gji-(;\'!-c) ( EjEi+Es Gy

From Rkj(ihlshzo' we finally have
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+2[2A+ (n+1) ojE[ kgj]Ei.
Substituting (32), (33) into (2), we get
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Hence the Ricei curvature tensor Rji is given by

= ~ _nhi+a) 2
Rji_ [2(n+1)E —ﬁl-_:n—lﬂ ]gj
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The Bochner curvature tensor Kkjih [1], is given by

" 1
Keyin™Rkiin® w0y [ "i95n 7241 %n* 9% i%n"99i %n
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where ]..j. -—ﬁm)g iy M Jj Lri'

Assuming 2A+(n+l)c;r==0 and substi'tuting (34), (35) into (36), then after long
but strainghtforward calculation we can easily get Kkjih=0. Thus we have the
following:

MATN THEOREM: Let Mzn(n>2} be a 2n real dimensional Kahlerian manifold
such that MZn admits a K torse-forming vector field (gh] [3] and the Christo-
ffel symbol takes the following form

r *h

h ~ h h
{ } p(J 1] p(jJi) +fjiE; —Jj £,.8

Then, if 2A(n+l)o=0, MZn has wanishing Bochner curvature tensor.

COROLLARY: Let M2" be as in Main Theorem, then if A=0=0,M°" is a space

of constant holomorphically sectional curvature.

Acknowledgment

The auther wishes to express his sincere thanks to Professor S. Yamaguchi
who gave suggestions and encouragement.

References

(1) s. Tachibana, "On the Bochner curvature tensor," Nat. Sci. Rep, Ochanomizu Univ., 18,
15-19, (1967).

(2) S. Yamaguchi and T. Adati, "On Holomorphically subprojective Kahlerian manifolds 1, 11,
111, to appear. .

(3) 8. Yamaguchi, "On Kahlerian torse-forming vector fields", to appear.



