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ABSTRACT: 
 This paper delineates the study of Kaehlerianspace with semi-symmetric metric F-

connections. We have obtained few importanttheorems. 
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1. INTRODUCTION: 
 An 2m-dimensional Kaehlerian space is a Riemannian space if it admits a structure 

tensorF
i
jsatisfying [2,6]: 

(1.1) F
i
jF

j
k= - 

i
k,  (1.2) Fij= - Fji, (1.3) kF

i
j = 0, 

(1.4) F
ij
= - F

ji
,  (1.5) F

i
i= 0,  (1.6) g

ik
F

j
k= F

ij
. 

 It is easy to verify that in a totally real subspace Mn ofKaehlerian space M2m, the 

following equations are satisfied [2,6,7]: 

(1.7) F
a
bB

b
x+ f

i
xC

a
i = 0, (1.8) F
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bC

b
i–f

x
iB
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x–f
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Consequently yields 

(1.9) FbaB
ba

yx = 0,  (1.10) FbaB
b

xC
a
i + fxi = 0, (1.11) FbaC

ba
ji = fji, 

(1.12) F
a
bB

b
xB

y
a = 0, (1.13) gbaB

ba
xy = gxy. 

 By virtue of equations (1.2), (1.7), (1.8) and (1.13), we obtain 

(1.14) fxi = fix. Wherein (1.15) fix = f
y
igyx. 

 Applying the complex structure tensor to equations (1.7), (1.8) and using equations 

(1.9), (1.10), (1.11), (1.12) and (1.14), we obtain 

(1.16) f
i
xf

y
i = 

y
x  (1.17) f

i
xf

j
i = 0 

(1.18) f
i
jf

a
i = 0  (1.19) f

k
jf

i
k = - 

i
j + f

x
j f

i
x. 

 Let *R
a
bcd be the curvature tensor of the connection *

a
bc, then we have [1,7]: 

(1.20) *R
a
bcd= M

a
bcd- 

a
bpcd + 

a
cpbd - p

a
bgcd + p

a
cgbd- F

a
bqcd + F

a
cqbd - q

a
bFcd + q

a
bFbd 

- 2(pdq
a
–qdp

a
)Fbc, 

 WhereinM
a
bcdis the Riemannian curvature tensor of a Kaehlerian space M2m and 

(1.21) pab = apb–papb + qaqb + (1/2)pcp
c
gab, 

(1.22) qab = aqb–paqb - pbqa + (1/2)pcp
c
Fab, 

(1.23) p
a
b = pbcg

ca
,  (1.24) q

a
b = qbcg

ca
. 

 In this regard, we have 

(1.25) pab = qacF
c
b,  (1.26) qab = - pacF

c
b,  (1.27) pab - pba = 0. 

2. KAEHLERIAN SPACE WITH SEMI-SYMMETRIC METRIC F-

CONNECTIONS: 
 In n-dimensional totally real subspaceMnof a Kaehlerian space M2m admits special 

semi-symmetric metric F-connection, then we observe that the equations (1.16), (1.17), (1.18) 

and (1.19), gives the following relations [3,5,6]: 
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(2.1) f
i
j = 0,   (2.2) f

x
j f

i
x = 

i
j and (2.3) Mxyijf

i
zf

j
w = Mxyzw, 

 Wherein 

(2.4) Mxyzw= M
v
xyzgvw, (2.5) Mxyij= M

k
xyigkj, 

andM
k

xyidenotes the curvature tensor of the connection induced in the normal bundle. 

 Ricci equation is given by [4]: 

(2.6) Mxyij= MabcdB
ab

xyC
cd

ij–Txyij, 

 Wherein 

(2.7) Mabcd= M
e
abcged and  (2.8) Txyij = H

v
xiHyvj–H

v
yiHxvj. 

 Contracting the covariant form of equation (1.20) withB
ab

xyC
cd

ij and making use of 

equations (1.2), (1.4), (1.5), (1.7), (1.8), (1.9), (1.10), (1.11), (1.12), (1.21), (1.22), (1.23), 

(1.24), (1.25), (1.26), (1.27), (2.1) and (2.6), we obtain 

(2.9) *RabcdB
ab

xyC
cd

ij= Mxyij+ Txyij–fxjpbcB
bc

yvf
v
i+ fyjpbcB

bc
xvf

v
i–fyipbcB

bc
xvf

v
j 

+ fxipbcB
bc

yvf
v
j. 

Definition 2.1: 
 A Riemannian spaceMnis called to be M-Einstein [3] if 

(2.10) Mxy= (1/n)Mgxy. 

Now, we assume that 

(2.11) *R
a
bcd= bcF

a
d  and (2.12) *Rbcda= bcFda 

for some tensor bcin Kaehlerian space M2m. 

 In this regard, we have the following theorems: 

Theorem 2.1: 

 Let Mnbe a totally real subspace of a Kaehlerian space M2m with special semi-

symmetric F-connection whose curvature tensor assumes the form (2.12). If the second 

fundamental tensor ofMncommute and n=1, thenMnis conformally flat. 

Proof: 

 Let *Rabcdassume the form (2.12) and the second fundamental tensors ofMncommute 

i.e.Txyijvanishes, then the equation (2.9) in the view of equations (1.11) and (2.1) reduces to 

the form 

(2.13) Mxyij= fxjpbcB
bc

yvf
v
i–fyjpbcB

bc
xvf

v
i+ fyipbcB

bc
xvf

v
j–fxipbcB

bc
yvf

v
j, 

 Contracting equation (2.13) withf
i
zf

j
w and making use of equations (1.14), (1.16), 

(2.1), (2.2), (2.3) and (2.6), we obtain 

(2.14) Mxyzw= gxwpbcB
bc

yz–gywpbcB
bc

xz+ gyzpbcB
bc

xw–fxzpbcB
bc

yw, 

 Contracting the equation (2.14) withg
yz

 and using the equationB
bc

 = B
bc

yzg
yz

, we get 

(2.15) Mxw= (n-1)gxwpbcB
bc

, 

 If n=1 then we obtain 

(2.16) Mxw = 0. 

 This establishes the validity of the theorem. 

Theorem 2.2: 

 LetMnbe a totally real subspace of a Kaehlerian space M2m with special semi-

symmetric F-connection whose curvature tensor assumes the form (2.12). If the second 

fundamental tensor ofMncommute, then theMnis M-Einstein. 

Proof: 

 Contracting the equation (2.15) with g
xw

, we get 

(2.17) M = n(n-1)pbcB
bc

, 

 From equations (2.15) and (2.17),we get 

(2.18) Mxw= (1/n)Mgxw. 
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 This establishes the validity of the theorem. 

Theorem 3.3: 

 ForMnbe a totally real subspace of a Kaehlerian space M2m with special semi-

symmetric F-connection whose curvature tensor assumes the form (2.12) and satisfying the 

conditionFbcMxyzw= 0. 

Proof : 

 Multiplying equation (2.14) byFbcand using equation (1.9) then we obtain 

(2.19) FbcMxyzw= 0. 
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