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In this paper, we have obtained an *Q-connection D as a linear combination
of an arbitrary connection Z and some of its properties.

1. INTRODUCTION

Let us consider a 2n-dimensional real manifold M,, of differentiability
class Cr+l, Let there be defined in M,, a vector-valued linear function F
such that '

X+X=0 R 3
for arbitrary vector field X, where

_ def

X =FQX). T )

Then F is said to give an almost complex structure to Mo, and M,, is called
an almost complex manifold.

Agreement 1.1—All the equations which follow hold for arbitrary vector
fields X, Y, Z, ..., ete.

In an almost complex manifold a connection D is said to be an F-connec-

tion (Yano 1965) if
(DxF)Y)=0. .. .. - .o (L3)

In view of (1.1) and (1.2), this equation is equivalent to
Dx?: .DXy, Dx?:DzY
—DyY = DgY, —DxY = Dx7Y.

In an almost complex manifold a connection D is said to be a semi-F-
connection (Mishra 1969) if
' (div F)(X) =0 or (divF)(X)=0. o (1)
In an almost complex manifold a connection D is said to be an M-connec-
tion (Mishra 1969) if
(DxF)(Y)+(DyF)(X) = 0. O ¢ I3}

In eonsequence of (1.1) and (1.2), this equation is equivalent to
DxY+4+DyX =DxY +DyX
DxY—DyX = DxY +DyX
—DxY+DyX = Dx¥+DrX
—DgY—DpX = DxY+DyX.
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Definition (1.1)—In an almost complex manifold a connection D will be
called an *0O-connection if _ ‘
(DxF)(¥)+(DgF)(T) = 0. R X

In an almost complex manifold Ms,, let there be defined a Hermite
metric g: o

g X, Y)=gX, ¥Y). .. .. .. .. (1.7a)
Then M,, is said to be an almost Hermite manifold. By virtue of (1.1)
and (1.2), eqn. (1.6) is equivalent to
@) FIX. ¥) = g%, ¥) = —g(X, T)
b FX,¥)=-"FX,Y)=¢9ZX,7Y)
(e) 'FX,Y)="FX,7).

In an almost Hermite manifold a connection D is said to be an almost

F-connection (Mishra 1969) if

(Dx'FNY, Z)+(Dy'F)Z, X)+(DF/F) X, Y) = 0. .. (L8
Let S be the torsion tensor of D:
S(X,Y)=DxY—DyX~-[X, Y]. .. .. o (19
Then D is called half-symmetric if
SX, ¥)—8(X, Y)=8ZX, Y)+8(X, ¥) .. .. (1.10a)
or
SX, V)+8(X, ¥)=8ZX, Y)-8(X, ). . .. (1.10B)
Let us put
aef
X)) = (C2)X). .. .. .. .. (l1la)
C.! is the contraction. »
Then if - = =
nS(X, ¥)=XP(Y)-YT(X)+XT(T)-FT(X) .. .. (111d)
D is said to be semi-symmetric (Mishra 1969).
Let us put
U(X) ‘-iff(o 18)(X) (1.12a)
Then if & . .. .. .o (L
WX, Y)=XUY)~-YUX)+XUY)-Y UX) .. (1.12b)

D is said to be almost symmetric (Mishra 1969).
We have (Mishra 1969)

8(X, ¥)~8X, ¥)~8(X, Y)-8X, ¥) ={[X, Y]-I[X, 7]-[X, Y]-[X, )}
(@~8—¢—p—1)+{[X, 7]-[X, T]+[X, Y]+[X, 7]}
(O—o+B+y)+{s(X, V)~3s(X, ¥)—s(X, 7)—s(X, ¥)}

(—8—¢—p)+{5(X, T)—5(X, ¥)+s(X, ¥)+s(X, T)}
(6—o0+B+y) e .. .. .. .. (L13)
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2. *0-CoNNECTION
Theorem (2.1)—Let E be an arbitrary connection in M;,. Then the
connection D defined by
DxY = (—¢+p—8)ExY+(o+y+0)ExY+yEgY +-8ExY
+0BxY +¢ExY +pBxY +oExY .. .. .. (2la)
is an *Q-connection.
Proor: Let us put

def — . — —_—
DxY = aExY+BExY +yExY+3ExY +0ExY 4+ ¢ExY +pExY +oExY.
(2.2)

Barring this equation throughout, we get

DxY =alixY+BExY +yExY +8ExY—0ExY ~¢ExY —pExY —cExY.
(2.3a)

From (1.1) and (2.3a), we have
DxY4DgY = (a+8)(Ex Y +ExY)+(B—y)(Ex Y—ExY)
—(8+0)(ExY +ExP)—(¢—p)(Ex T—ExY). (2.3b)
Barring Y in (2.2), we get
(DxF)(Y)+DxY = abx Y—PExY+yEx Y—8Ex Y4085 Y
—$ExV +pExY—cEgY. .. (2.40)
From (1.1), (1.6) and (2.4a), we have
DxY+DxY = (a43)(Ex T —ExY)—=(8—y)(ExY +ExT)
+(0+0)ExY—ExY)—($—p)(Ex Y +ExY). (2.49)
Comparing (2.3b) and (2.4b), we get
a= —¢+p~5, B=oty+o. .. . .. (2.5)

Substituting from the above equations in (2.2), we obtain (2.1).
Corollary 2.1—The equation (2.1a) is equivalent to

DxY = (—¢+p—8)ExY —(o+y+0)ExY+yExY—8ExY

+0Bx Y —¢ExY +pBxY—cExY .. .. .. (21b)
DxY = (—¢+p—8)ExY +(o+y+0)ExY —yExY

—3ExY+0ExY +¢ExY—pExY —0ExY .. {(2.1¢)
DxY = (—¢+p—8)ExY—(o+y+0)ExY —yEx Y +8ExY

+0ExY—¢ExY —pBxY+oBxY .. .. .. (21d)

DxY = (—-¢+p—-8)EXY+(a'+y+0)EXY+'YExY+3EX?
—OExY—¢Ex?—pExY—U‘ExY . . (2.18)
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DxY = (—¢+p—8)Ex ¥ —(0+y+0)Ex Y +yExY —8ExY
—OEXI_’+¢EXY—pExY+UEXy .. oo {21))

DxY = (—¢+p—8)ExY+(0+y+0)ExY —yExY —3ExY
— 0B Y — By T+pExY +oExT L 21y

DxY = (—¢+p—8)ExY —(o+y+0)ExY—yEx Y +8ExY
—OEXy—}-géEjY—l—pEXY——UEXY. . .. (2.1R)
Proor: Barring different vectors in (2.1a) and using (1.1) and (1.2), we
obtain (2.16)-(2.1A).

Theorem 2.2—An *0-connection is a semi-F-connection
Proor: From (2.3e) and (2.4a), we have

(DxFNY) = (0t ) EBxF)(Y)+(0—B)Exk)(Y)+ (y+o)(BxF)(Y)

+(p— WL xF)( T). .. .. .. .. .. (2.6)

Contracting this equation, we get

(divp F)(Y) = (a+3+—p)(dive F)T)+(B—o—y—0O)divy F)T)  (2.7)
where divy, refers to the connection D and divy refers to the connection %.
Using (2.5) in (2.7), we get

div F)YX)=0 .. .. .. .. (28
which proves the statement.

Theorem 2.3—Lct B be an arbitrary connection given by (2.2). The

condition for an *Q-connection to be an F-connection or an M-connection or
an almost F-connection is

ak¢p=0, B=6 .. . .. .o (2.9a)
or

p=206, oty=0. .. .. .. .. (2.90)

Proor: The connection D is the most general F-connection if (Mishra
1967)

atd=0, B=0, y+o=0, p=3. .. .o (2.10)
The statement follows from (2.5) and (2.10).
Theorem 2.4—Let connections D and & be related by (2.2). If any two
of the following properties hold, the third also holds:

(i) connection D is semi-symmetric,
(ii) connection E is almost symmetric,
(iii) [X, Y]—[X, Y]+[X, T]+[X, Y] =0.

Proor: The statement follows from (1.11), (1.12) and (1.13).
7B
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Theorem 2.5—Let connections D and E be related by (2.2). If any two
of the following properties hold, the third also holds:

(i) connection D is half-symmetric,
(ii) connection ¥ is almost symmetric,

(i) [X, Y]—[X, Y]+[X, Y]+[X, Y] =0.
Proor: The statement follows from (1.10), (1.12) and (1.13).
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