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The theory of real projective connections standing on the view-point of the
theory of vector bundles was investigated perfectly by T. Otsuki [2]. Tts ex-
tension to generalized spaces was done by the present author and K. Eguchi [1].
On the other hand, T. Ishihara [4] studied complex projective structures and
found the close relation between the complex projective structures and H-
projective connections which had been introduced by 'T. Tashiro [5] and
developed by S. Ishihara [3] and many other authors [6].

In the present paper, our main purpose is to study manifolds endowed with
almost complex projective structures. First of all, in §§1 and 2, we consider
an almost complex projective vector bundle introduced in [4] and several dis-
tributions which define an almost complex projective connection. This con-
nection, however, can be determined also by an usual differential geometric
method. In §3, we find a certain distribution ® which is intrinsic to the almost
complex projective connection. A mapping o which gives a correspondence
between any two fibers in the almost complex projective vector bundle is treated
in §4. And we show that the mapping o preserves the complex projective
structure in each fiber invariant if the distribution & is integrable. The last
section is devoted to study a manifold where the given distribution @ is inte-
grable, for example, we obtain that if & is integrable then the manifold is an
H-projectively flat complex manifold.

§1. Almost complex projective vector bundles

Let M be a 2n-dimensional differentiable manifold of class C* and let there
be given an almost complex structure f. Let P be an almost complex projective
vector bundle [4], that is, P is a vector bundle over M which has R*"*? as a
standard fiber, and is constructed as follows;

1) 'The structure group G is formed by all elements of the type
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110
01

Obviously G is a subgroup of GL(2n+-2, R).

2) Let U and V be two coordinate neighbourhoods of M such that UNV ¢
and (¥, &%, ---, ™), (&', &%, ---, &") be the local coordinate systems valid on U
and V respectively. We define the transition function Gyy: UNV —G by

(1. 1) et
b0 ;log A+cf70,,logA 1 10

¢d;log A—bf70,,log A 01/,

where 0 J.::-;—j, A=det|0,%7|, b and ¢ are constants, and [ is the given almost
X

complex structure.

Let 7 be the projection of bundle P (z: P—M). If we write (x*, %") and
(xi, w") for the canonical coordinate systems valid on 7z (U) and z~*(V') respec-
tively, due to the bundle structure, the w* and w" are related by

i 0%,
ox’

o' = (b9, log A+¢f70,, log Ayu'+o",

?* = (c0; log A—bf70,,log A)yu’+2*,

N

y

(1.2)

where we put (wh)=(v’, V', ).
Now, we define a mapping C*, which is fiber-preserving, by

wsitof i o \[¥\ [awtRfiw
(1.3) CH(wh) = e e ot | = av'— Bo?
0 fa —f
:B al \V Bv'+av® [/,

where o+ 3*=+0.

1) Throughout the paper, the Roman indices 4, , j, k etc. run over the range 1,--, 2n and the
Greek indices @, A, 7 etc. over the range 1, -+, 2n, 2n+1, 2n+2, and 1* stands for 2#+1 and 2%

for 2n+2.
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The relation Gyy C*%y=C*y,,Gyy follows at once, hence the mapping C*
is well-defined on each fiber.
In the case where «=0 and B=1, we denote C* by F, then

foE o
(1.4) F=] o iiiiiaiannnn
: 0 —1
U
A
satisfies F’= —FE and gF":O, that 1s, F gives a complex structure on each
W

fiber.
Now, we say that two points (") and (") on a fiber are mutually complex-
projective if (w*) and (w") are related by w*=c*w* for certain constants « and 3.

c¥

Denoting this relation by w* Aw", we can easily see that the relation A satisfies
an equivalence relation. Hence, if we remove the origine from R**** and
identify all points which are mutually complex-projective, we obtain an
n-dimensional complex projective space P*(C). In an almost complex projective
vector bundle P, if we convert each fiber into a complex projective space by
means of the above mentioned method, the fiber bundle is called an almost
complex projective bundle over M and is denoted by P hereafter.

§2. Almost complex projective connections

Let P be an almost complex projective vector bundle over an almost complex
manifold M. Let P, be the tangent space of P at pcP. If we assign to each
pEP a subspace @} of P, formed by all vectors tangent to the fiber through p,
then we have a (2n-2)-dimensional distribution on P. We call it the vertical
distribution and denote it by ®¥. A distribution ®* which is complementary
to the @V and satisfies the following conditions

1) P,=2,Ddy,
2)  deEDi=dl,,
3) @} is a linear space with respect to w*

is called the horizontal distribution, where ¢* is the mapping P—P which maps
each p=(x’, w) into &*p=(x?, c*w?).

If we denote by p and p” the projection operator of vector fields on P to &V
and @” respectively, then from the condition 1) these projection operators
should have the following forms

0 0 5t 0
2.1 V — o
1) P <9> sa), b (—03 0).
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When we put
0 o 0 v 0 1 0 o 0
(2.2) X,= o 03 (x, w)@ = ax"_ei(x’ w)%—ei (%, w)@ 07 (x, w)@ ,

then {X,} forms a local basis on ®". Calculating the condition 2) with respect
to the basis {X,}, we have

OUx, c*w) = afl(x, w)+ Bf L0 (x, w)— B0, fiu™,
0% (x, c*w) = afy'(x, w)—B0%(x, w),
0% (x, c*w) = aff (x, w)+ B0V (x, w) .

On the other hand, from the condition 3), 8} can be written as

Ol(x, w) = pla(X)u™+pi(x)o' +qi(x)0*,
0% (x, W) = Pum(X)u”+qu(x)0*+7.(x)0*,
0% (x, W) = P ()G H(x)0" +74(x)0" .

Thus we obtain

0, fi—fapint@imfn =0,

f_’km - “P/zzfvlny
g.= —Tp,
7k — qk .

Hence 6} have the form
Ol(x, w) = plu(@u"+pi(x)o’ +f(2)pE ()",
(2.3) O, ) = Pam(W"+qu(x)0 1 (2)0?,
0% (%, w) = —Pum(W)f V() 7 (%)0 +gu(*)0%,
where ¢, satisfy the condition

(2- 4‘) 8kfrjb‘—f{¢ih+¢izf7lb =0.

Since the projection operator p¥ must be a (1-1)-tensor, the condition
PV J=Jp" is necessarily satisfied, where J is the Jacobian matrix of the coordinate
transformation (xf, ) — (%', w") on P. So the law of transformation of the ¢}
under the coordinate transformation of M is



Almost Complex Projective Connections 5

i _a_x_'f 629—Ci m_ @ m
"oxk  QxkOx™ ox™

(’I*Z—? = 0¥ 4-b07D,, log A+cO7 f1,0; log A

(2.3) ) — (00,0, log A+¢0,f70,,log A+cf70,0,, log Ayu’,
oz g"?'z — 074070, log A—bO™ 1.0, log A
x

—(¢0,0, log A—b0,f70,,log A—bf70,0,,log Ay’ .

By substituting (2.3) into (2.5), and (2.5),, we obtain the law of transforma-
tion under the coordinate transformation of M with respect to the components

@i Py Pirs Qi and 7, as follows:

_; 0x™ox’ o*xi oxi ot
J -+ = m*—PmbGAl A ra,,l A
Pt 6xk axf Oxk0x? axm¢kf ox™ k( ;108 +ij 0g )

- 2% FPPYcd, log A—bf70, log A),

Pm

oxk
(2. 6) Do gxk ng_l__ —(b8 log A-+-¢f50, log A)+7,, —(c8 log A—bf70, log A)
= pr; 1T bp%;0,,log Atcol; f1,0, log A

— (00,0 ; log A+c0,f70,,log A-t-¢f78,0,,log A),

qu% = qitbpi 0, log At-cpif0,log A,

_ ox™

Tm Oxk

= 7,4+ bp}f 70, log A—cp? 0, log A.

In analogy with the real projective connections [1], we assume that
(2.7) P5=1085 1e=[¥qn-
It is evident from the law of transformation (2.6) that this assumption is

independent of the choice of the canonical coordinate system. At this stage,
for the components of 8}, we obtain

Oi(x, w) = @l (x)u’+ Slv'fi(x)0”
(2.8) 0% (%, w) = pry(x)u’ +qu(%)0"+q,,(x)f 7 (x)2°
- U0V (x, @) = —Prn()f 7 () — gu(2)f 2 ()0 + qu(x)

where ¢’ satisfies the condition
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(2.9) Orfi—fmput@lafi =0.
Again, the law of transformation for the components of 87 is given by

_, 0x™ ox! o°’x*  ox ,, Oxi -
" oxk ons | ovkow  pan” ) gye (07108 A58 log 4)

_ g;m F2(cd, log A—bf70, log A),

- 0x™ X’ _ ox™ r
Dot 5 & i T i (00108 Atef50, log A)
(2. 10) o
+ax Jfazk (cd, log A—0bf30, log A)

= pr,;+bp%;0,,log Ad-cpy; [0, log A
—(b0,0,log A4¢0,f70,,log A+cf70,0,,log A),
_ 0x™

ok — qp+00, log A+cf70,,log A .

Conversely, after some calculation, we can easily verify that if the 6} given by
(2.8) satisfies (2.9) and (2.10), then &} satisfies (2.5),,,. Henceforce we call the
@ an almost complex projective connection. 'Thus we obtain

ProrosiTioN 2.1. In an almost complex projective vector bundle over an
almost complex manifold, if the quantity 0 is given by (2.8) and satisfies (2.9) and
(2.10), then the @ defines an almost complex projective connection.

ReMARK. Henceforce we shall restrict ourselves to the case where almost
complex projective connections are given by (2.8) together with (2.10) and satisfy

(2.9).

THEOREM 2.1. When an almost complex projective connection is given in an
almost complex projective vector bundle over an almost complex manifold M, then

2.11) 5 =@l tq,(8507 —f51%)

gives an affine connection on M and satisfies

(2.12) Vifi=0pfi—fLlly+ 1 fT = 0.
Moreover
(2' 13) HlmEPZM'{"a[qm;qt(pgm

is a tensor field on M.
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Proor. From the definition, it follows directly that IT%, is a function of x*
and is independent of #*. For the law of transformation, by virtue of (2.10)
and (2.11), it is easily seen that

1y, 08 08" _ L, 008" 0ni 0% oy 5,08 02"
" 0 Oxk " 0xd Oxk | "0x7 Oxk ™ 'O Quk
. o°x? ox* . . m -
= —axjakaFé;C:;,[?’Jk‘i’gkgj —a-f3f51 -

. =, ox’ ox™ 0°x' oxt
Hence we obtain 11, =~ = +-—~—=—""
907 dxk  Ox7 Ox*  Ox™

connection on M. Moreover it follows that
Vif 5= 0ufi—f i@t a(85 8= f D]+ [ph+ (8 8i—fif )l
= 0, fi—~fipitPufs.

Thus (2.9) leads us to V,fi=0.
For I1,,,, due to (2.10) and (2.13), we see

T, which implies IT%, is an affine

= 0x™ ox’ ~ o 5 — 0% ox!
mla_i’k— 673‘7:] - [Pml4'qz‘¢ml+ amgl]a—‘z; 6739:]
= pr;—(00,0; log A+¢0,f7%0,, log A4-¢f7}9,0,, log A)
+82k[qj+baj log A+¢f70, log Al—g, @}

:ijWQr¢7l;j+akq]' .

Hence 11, is a tensor field on M.
Besides, direct calculation shows us that the tensor II,,, takes the form of

(2.13) W = Pim+0:9m—4: Him+ 9190 4: [ 19, fm -

REMARK. An almost complex manifold M admits an almost complex
projective connection if and only if M admits a tensor field II,,, an affinen
connection IT%, satisfying V f=0 and a quantity ¢, whose law of transformation
is given by

0x"

my ok git+b0,log At-cf30,,log A .

q
§3. The distribution &

In §2 we take {X,}, which is defined by (2.2), as a local basis of the distri-
bution ®*. In our case, the X; are expressed as
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8 k m k4,1 ko2 6 m 1 m._ 2 a
B.1) Xi= _——(pinw"+06;v'+fiv )—azlé—(p,-mu +-q0' 4+ q,, v )5%T

o ax"—
m .0 m 1 2 3
—(_Pimfl u '—QMfZ v +qiv ) P .
v
Now we put
0 0 0
Y, = T -
Ou? r 0 4./ 00*
0
3.2 L= — |
( ) 1 8‘01
Z.— 0
: 00*

From (2.1), the laws of transformation with respect to these, under the coordinate
transformation, are given as

0x"” o 0x"™ > 7
= ok Xms Ya= Vo, Ze=Zp, Ze=1Ts.

3.3) X,

And obviously the set .{Y,-, Z ., Zx} forms a local basis of ®V.
If V:'Z)i~@7 is a vector field on M, (3.3) shows us that V®»=¢?X; and

X
V=¢'Y, are vector fields on P. Hence V' and V'V’ are called a horizontal
lift and a vertical lift respectively.
Next we put

0 0 0

Y: k___ 1 O 2 U
¢ Guk_H) 67)1_1_7) 0v°
N .

ot " e

3

(3.4)
Y/ = F(Y)=fiu"

Then the Y and Y are also vector fields on P.
Moreover we put

(3.5) PO = PDY DY’ .

Then ®(0) is a (2n+2)-dimensional distribution in P. Of course, the distri-
bution ®” is dependent upon the connection &}, so that the distribution () is
also dependent upon the 8.

ProrosiTioN 3.1. The wvector fields Y and Y’ are invariant under the
mapping C* and so is the distribution ®(0).

Proor. We find, from the definition of the mapping C*,
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dC* Y,= t;i(a8{+ﬁf§)aij+vl(a%+lg 0 )+@2<ﬁ3821+a 0 >

07* 07°
.0 ., 4,0 , , 0
— u] .
6nf+v 8771+v 07°
= YE*Cp)

Similarly we find dC*Y [= Y Z«,- Thus we have
(3. 6) dC*Y =Y, dC*Y' =Y".
By the definition, we also have dC*®!= @g*( »- Thus we obtain
dC*®(0) = ®(6) .
RemARk. The Proposition 3.1 shows us that the distribution ®#(6) is well-

defined not only on P but also on P.

Let there be given two almost complex projective connections € and 0,
Then we have two distributions ®(0) and ®(d). For these, it is apparent that
a relation ®()=@®(d) holds if and only if X;=X,—P,Y—Q,Y’ for certain
covector fields P; and Q;. This condition is rewritten as

(,éfj = ¢fJ+Pi3§+Qz‘f§ >
Pz‘j: Pi]- )

3 = q:+P;

émﬂn = 4uf7—0Q: -

Hence we have Q,=—P,, 7, which leads us to

Pi; = piy+P;85—P,fTf5,
éi = q;+P;,

A

Pz'j - Pz'7l:a .
For ITj, and II,,,, we have
115, = @5it4,/(8 87 —fif 1)+ P, 8i+ Py 8%

IAIzm: Pr—0:Pim+0:00— 9, P9 fn P, [

Consequently we obtain

THEOREM 3.1.  In order that any two almost complex projective connections
0 and 0 have the distribution ®(0) in common, it is necessary and sufficient that the
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almost complex projective connections 6 and 0 are related by

@fj = <P51+Pi3§*me?f§a
(3' 7) éi - QZ+Pz y
b, =P

ij ijo

for a certain covector field P;. Further, in this case, the following holds
115, = 115, +-P; 85+ Py 83— P f 5 fi—Puf 05,

3.8) . .
( ’ Hlm: Hlm_Ptngm_PIPm—'—ale_*_Pr]7Z.Psf'"i .

In this theorem, of course, the relation V,f5=V,f5=0 is true. Because

Vil = 05— f kit Padi—Puf 2 15) 1 (ki Pudi— P, f1 80)f
= ka 3 .
. Any two almost complex projective connections ¢ and é satisfying & (6)=
(®(0) are called mutually complex-projectively related. Prof. Y. Tashiro called

the linear connections satisfying (3.8), HP-related [5]. The HP-related con-
nections are linear connections which have all HP-curves in common. Thus

COROLLARY. If linear connections 11, and 11, are determined respectively by
two almost complex projective connections which are mutually complex-projectively
related, then they are mutually HP-related.

It is obvious that (3.8) is a generalization of a law of change of frames in
infinite hyperplane in a theory of projectively connected real manifold.

§4 Holonomy mappings

Let us consider a Cl-curve C: x’=x%(t) on M. A curve C on P is called
the horizontal lift of C if it satisfies following two conditions, that is (1) z(C)=C
and (2) the tangent vector to C at each point of C belongs to the horizontal
distribution ®”*. 'The condition (2) can be restated as follows: the tangent

vector field along C is given by (Z: X,. And so, a curve C: x'=uxi(¢), ui=ui(z),

v'=0'(t), v’=2v"(f) on P is the horizontal lift of C : x*=x(¢) on M if and only if
the condition

CduF A dxE L dX” s
dt+¢m’dtu+dtv+fmdtv ’
do* dx™ dx™ ax”
1 40’ p AN AT g e,
&1 a T g e dtv+Qfdtv
v’ dx™ .,

zu’—(]mﬂ”%vl—i— qmdivz =0

i it
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1s satisfied.

Let there be given a curve C joining two points A4 and B in M. As the
equation (4.1) is a simultaneous linear homogeneous differential equation with
respect to (uf, v, v°), the horizontal lift of C which passes through a point P in
7 '(4) is uniquely determined. Further, z7Y(B) N C becomes an only point Q.
Then we can define a mapping o,: 77 (4) -z (B) by o,(P)=0. Itis obvious
that o, is a diffeomorphism from 7 *(4) to z ' (B). Thus we call the mapping
o, a holonomy mapping corresponding to a curve C.

THEOREM 4.1. By a holonomy mapping o corresponding to a curve C joining
two points A and B in a manifold M endowed with an almost complex projective
connection, mutually complex-projective points in == (A) are mapped into mutually
complex-projective points in = *(B). That is to say, if PN Q in n~(A4), then

o (P) R o ,(Q) in n7(B).
Proor. With respect to a local canonical coordinate system, the equation
of a horizontal lift C of C which passes through a point P in 7z (4) can be

represented by (x(?), ui(t), v'(¢), ©*(t)). Any points on C satisfies the equation
(4.1). On the other hand, by the definition of C*, we find

(4.2)  C*P = (xi(t), aui(t)+ B fiu(t), av'(t)—Bv(t), Bv'(t)+ av’(t)).

Direct calculation will show us that these points satisfy also the equation (4.1),
for example, the left hand of the first term of (4.1) is reduced to

i k_ I ok d_xf_l 7 1., d~_’€k 1 2y | ;,EZ_&E'_” 1 2
g7 [au+B 1501+ P, 5 (au'+Bfiu')+ 7 (av'—Bv°) [ 7 (Bv'+ av’)
= B0~ Pt P ]

=0.

The rest terms are verified by similar calculation. Hence the Theorem 4.1 is
proved.

From the Theorem 4.1, the holonomy mapping o, can be induced in the
almost complex projective bundle . We denote it by &,. Then it follows

that the mapping &, maps each point of the complex projective space m)
into 7~ '(B) holomorphically.

Now, let us define a 2-dimensional distribution 9 in P by D=YPY".
Then

LemmA  The distribution D is always integrable, and its integral manifold D
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passing through a point P is a set of all points which are complex-projective to P,
in a fiber.

Proor. Infact, from (3.4), it follows directly that
(4.3) [Y,Y]=0.

Hence the distribution D is integrable. Therefore, each point of the integral
manifold D of the distribution 9, which passes through a point Py(x§, ug, v, v3),
is written, by solving its differential equations, as

xk = xg ,
4. 4) uk = ug(e* cos s)+ug fm(ef coss),

o' = vg(ef cos s)—vi(e’ sins),

v° = vg(ef sin s)+v5(ef cos s) ,

where ¢t and s are parameters. It is clear that each point given by (4.4) is
complex-projective to P,.

THEOREM 4.2. Let C be a C*-curve joining two points A and B in a manifold
M endowed with an almost complex projective connection 0, and o4, be a holonomy
mapping corresponding to the curve C and the connection 8, that is og: 7~ '(A)—
7" \(B). If 0 is another almost complex projective connection admitting the distri-
bution ®(0) in common with 0, then o(P) and o(P) are mutually complex-
projective for each point P in = (A).

Proor. The local basis {X;} of the horizontal distribution ®*(d) is given
by (3.1). If {X;} is the local basis of the distribution @"(6) with respect to the
¢, the relations (3.7) and (3.4) give us

(4. 5) X, = X,—P,Y+P,frY’.
On the other hand (3.1) and (3.4) lead us to
4. 6) [X;,Y]=0 and [X,Y]=0,

by virtue of (2.9). In the manifold M, however, we may consider only the points
on the given curve C. Hence we denote by P(C) a submanifold of P whose
projection to M is the given curve C. Put X:‘f;;lXi and H=XPYPY’
in the P(C), then we have that X is a vector field on P(C) and 4 is a 3-dimen-
sional distribution on P(C). And we have that . is integrable because of (4.3)
and (4.6). Hence we denote by H an integral manifold of % passing through
a point P which exists in 7 (4). Since the vector field X is horizontal, ¥ and
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Y’ are vertical, H N\ z~'(B) coincides with a 2-dimensional submanifold D which
is given by the preceding LLemma and is defined in z7'(B).

Now it is clear that o (P) exists in the D. The relation (4.5) shows us
that o (P) exists also in the same D. Hence the proof is complete from the
Lemma.

THEOREM 4.3. Let M be a manifold endowed with an almost complex
projective connection, A and B be two points in M, C, and C, be arbitrary C*-curves
joining A and B in M. If the distribution () is integrable on the almost complex
projective vector bundle over M, then holonomy mappings o, and o, map any
point P, in = *(A) into the points which are mutually complex-projective in = '(B),
that is to say, o, 1(PO)CKO-CZ(PO) Jor each point P, in =7 (A).

Proor. Since the distribution ®(6) includes the horizontal distribution
@Y, and is integrable, a horizontal lift of any curve joining 4 and B is included
in an integral manifold S, of ®(f) passing through the point P, Hence,
we have o, (P)eS,N7z"Y(B) and o, ,(P)eS,Nz (B). On the other hand

S,Nz *(B)cD where D is a certain integral manifold of the distribution
D=Y DY’ which is a vertical part of ®(). Thus the lemma shows us that

O'cl(Po)KO-CZ(Po) .

§5. An algegraic condition for the distribution () to be integrable

Let us consider a condition for the distribution ®(6) to be integrable on
an almost complex projective vector bundle over the manifold M endowed with
an almost complex projective connection. The definition (3.5) and the relation
(4.3) and (4.6) show us that a condition for the ®(6) to be integrable is [ X, X ;]
e®(9). For [X;, X;], after some complicated calculations, we obtain
[Xz') Xj] = {Rjzkh“f' 57; IL;— 8’§ij+ gf?;b Hjm_f?fTHim

(I — T3 ) (8L 87— )} u%

I3 2 1 6 2 r r 2 8
+ (I, —I1%,)v W‘l‘f’r(ﬂn_ﬂw)” B
[V ;15— V, 11— 11,6 (117 — 117:) + 4, g (1175 — 117
—q,fn q1fi(HWinj_ AR {Rjikr_ 5% ij+ &) Hik+f7z:fT Hjm
_foT Hz’m+ ai(ﬂi_j_uji)ﬁfz(nimf?— Hjmf?)}]uk

0
o'
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r r 6
— {0 ;—T1;;)+¢q, (117, —105,) } o .
(5.1) 3
Ao T f ) g, oI~ T3} O
—f iV 1= V11— 1L, (115 —117:) 4+ ¢,, g:(11 75— 117:)
— ¢, @ fe(IT7y—117;)
‘f‘Qr{Rh‘cr_’ 6:]:[]{_!” Bgnzt_’_f?;f’;nnjm—f;f,rﬂn Him
r r ‘m £m a
+ 81X, — 1) — f (i f T — T [ )}]ukF
F AL f T =T f7)+ @0 fra(T1T—
_f r g2 0
l(Hij_Hji)+ qr(Hij H]z) 8 ’
v
where
(5' 2) Rjz'kh - ajH’zbkfai Isk+ Iém 7z'mk*H’zbm ?k y

and V implies a covariant derivative with respect to the linear connection IT5,.
The relation (5.1) implies that [X;, X;]Je®¥. Hence the condition [X;, X ]
®(0) is equivalent to [X,, X,;]=«;;Y+3,;Y’ for certain «;; and B,;. 'This is

rewritten as
(5:3) X, X )= (et 8i Bt Ot (v Bye?) b s+ o) .

Hence, comparing (5.3) with (5.1), we get IIt;=11%, «,;=1I1;—II,; and
Bii=I1,,,f7—1I,,f7. From these, we obtain

TureoreM 5.1. Let M be a manifold endowed with an almost complex
projective connection. The distribution ®(0) defined by (3.5) is integrable on the
almost complex projective vector bundle over M if and only if the following con-
ditions for the connection are satisfied

h I
i ji o
foik == Viij ’
(5. 4) Ry 48— 8 £ f e W[5 f R 11

+82(Hij_nji)_ lfe(Himny"t—Hjmf?) =0.

From the Theorem 5.1, Theorem 2.1 together with the theorem of Tashiro
[5], we obtain directly
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THEOREM 5.2. Let M be a manifold stated in the Theorem 5.1. If the

distribution §(0) is integrable, then the manifold M is a complex manifold and is
HP-flat, and the connection I1%, is a symmetric f-connection.

(1]

(2]
(3]

[4]
[5]
[6]

College of General Education Tokushima University
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