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I n the present paper the decomposition o f the curvature tensor f ie ld J?'",-^ 
o f a recurrent Kaehlerian space i n terms o f a vector field and (wo tensor 
fields has been considered and several theorems about this decomposition 
have been investigated. 

1. Introduction. A n w ( = 2 m ) dimensional Kaehleiian space K" is a 
Riemannian space which, admits a tensor field satisfying the conditions 

* i * ^ = - 8 f / ^ ( l . D 

4>u=-W (4>ti = 4>t

egJ, 0-2) 
and 

4 * , , = 0 (1.3) 

where the comma followed by an index denotes the operator of covariant 
differentiation with respect to the metric tensor of the Riemannian space. 

The Riemannian curvature tensor field is defined by 

#MMa,{';,} - 3j &} + {?,} < y - {';,} {',„}2); <M) 

the Ricci tensor and scalar curvature are given by Ru — Ra

aij and R = g'J /ir­
respectively. 

I t is well known that these tensors satisfy the identity [ 2 ] 3> 

= (1-5) 

The holomorphically projective curvature tensor Ph

!jk is defined by 

') A l l La t i n indices r u n over the range f rom 1 to n . 
*) 3. ^ 'dfdx*, where {.v«} denotes real local coordinates. 
u 1 Numbers i n square brackets refer to the references at the end o f the paper. 
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P"ukMR% + — J - (* ,* '» / - RJk 8* + Slk M - 5 f t <£/< + 2 S y V ) (1-6) 
re + 2 

where Sv = . 

The Bianchi identities in ^T" are given by 

+ **JH + = 0 (1-7) 

and 

*V« + + = 0 • (1.8> 

A Kaehlerian space is said to be Kaehlerian recurrent if its curvature 
tensor field satisfies the condition ( [ 3 ] ) 

*V« = K R'\>k d-9) 

where Xu is a non-zero recurrence vector field. 

The following relations follow immediately from (1.9) : 

Rila =XaR,j (1.10) 

and 

I n the present paper, we have considered the decomposition of curvature 
tenser field R''i3k in terms of a vector field and two tensor fields and several 
theorems have been investigated. 

2. Decomposition of Curvature Tensor Fields RA;; f c . We consider the 
decomposition of recurrent curvature tensor field R,'ijk in the following fo im: 

Wiik^Xp^Viik > (2.1) 

where v ' is a non-zero vector field and X/1, yijk are two non-zero tensor 
f'elds such that 

Xf Xh = P i (2.2) 

and 

Xlt v" = 1 . (2.3) 

Pl is called decomposed vector field and this is a non-zero vector field. 

We shall prove the following : 
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Theorem (2.1). Under the decomposition (2 .1 ) , the Bianchi identities for 
Rh

Uk take the form 

Vuk + VA/ + = 0 , VfUk = - ylkJ ( 2 .4 ) 

and 

^ a + \v + = 0 • (2 .5 ) 

Proof. Tn view of equations (3 .10) , (1 .11) , (1 .9) and (2 .1 ) , we obtain 

* i * V + + W > = 0 (2 .6 ) 

and 

%ih v 1 (K Y / /* + + > M = 0 . (2 .7) 

The identities ( 2 . 4 ) and (2 .5 ) follow immediately from these equations and the 
fact X/' v' # 0 . 

The following main theorems may be proved in the same way as it is proved 
in the recent paper [ 5 ] : 

Theorem (2.2). The vector field Xa and the tensor field X/' given by 
equations (1 .9 ) and ( 2 . 1 ) behave like recurrent vector and recurrent tensor 
fields and their recurrent forms are given by 

Km = H,„ K (2-8) 

and 

n « = * „ Xi" > (2-9) 

where \im and vm are non-zero recurrence vector fields. 

Theorem (2.3). Under the decomposition (2 .1 ) , the decomposed vector 
field p, behaves like a recurrent vector field and its recurrent form is given by 

PUm =: 0*m + Vm)Pl- (2-10) 

Now, we prove the following : 

Theorem (2.4). Under the decomposition (2 .1 ) , the vector field v ( and 
the tensor field behave like recurrent vector and recurrent tensor fields. 

Proof. Multiplying equation (2 .5 ) by v" and using relation (2 .3 ) , we obtain 

where \\fijk v f c = '' s a tensor field. 
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Therefore, the . relation (2.1) takes the form 

Rhijk X[" v< (Xk - Xj y r t ) . ' (2.12) 

Differentiating equation (2.12) covariantly with respect to x'" and using 
equations (1.9), (2.8), (2.9), (2.12), we get 

(Wy - h Y/t) v2,«, = v i K ^ Y / * - + H / t t & / Y i f c - Va)} • (2-13) 

Multiplying this equation by v" , we obtain 

(Xk vfij - Xj y i / c ) v° v'„„ = v< v" { v m (Xj x/lk - Xk V i j ) + u m (Xj X t i|/„)}, (2-14) 

which yields 

v"v ' , f f l = v ' v B , M . (2.15) 

Since v ' # 0, there exists a proportional non-zero vector field %m such that 

. . v ' , r t t = 7 i m v ' . (2.16) 

Therefore, v ' is recurrent vector field. 

Further, differentiating equation (2.1) covariantly with respect to xm and 
using equations (1.9), (2.1), (2.8), (2.9) and (2.11), we obtain 

Hence, ^uk ' s a recurrent tensor field. 

I f vm + 7tm # 0, we have 

Corollary (2.1). Under the decomposition (2.1), the vector field Xt

h vl is 
recurrent with the recurrence vector field ( v m + J t m * • 

Proof. Differentiating the vector field Xt

h \ l covariantly with respect to 
xm and using equations (2.9) and (2.16), we get the proof. 

On the other hand, i f vm + %m = 0, we have 

Corollary (2.2). Under the decomposition (2.1), yiJk wil l be recurrent 
with the same recurrence vector Xm as the curvature tensor field Rh

jjk. 

Proof. The proof follows immediately from equation (2.17). 

Theorem (2.5). Under the decomposition (2.1), the vector field v ' and 
tensor fields Rh

ijk , Ri}, \|/W f c satisfy the relations 
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h == K Rjk ~ ^ &ik ^Pi V V , * • (2.18) 

Proof. Wi th the help of equations (1.5), (1.9) and (1.10) we obtain • 

Multiplying equation (2.1) by Xh and using relation (2.2), we obtain 

K^iik=Pi^^ük- (2-20) 

From equations (2.19) and (2.20), we get the relations (2.18). 

Theorem (2.6). Under the decomposition (2.1), the curvature tensof Rh

jJk 

and holomorphically projective curvature tensor fields are equal i f f 

8 / Wlk - 8,* vfJk + yak (0 / 4>* - <f>/> $f) + 2 = 0 . (2.21) 

Proof. Equation (1.6) may be expressed in the form 

PhiJk = R"uk + > . (2.22) 

where 

D\ik = _ i — (Rlk 8 / - RJk 8,* + Sik «/>/' - Sjk fa* + 2StJ <£ / ) . (2.22a) 
n + 2 

Contracting indices h and A: in (2.1), we obtain 

R,j=XikvlViJk- (2-23) 

With the help of equation (2.23), we have 

Sa = 4>r Raj = 4>? Xf v* \]fajr. (2.24) 

Making use of equations (2.23) and (2.24) in (2.22a), we obtain 

Wu'k = ^ {Y/AT 8 / - y A r 5/' + ¥ a f c , (<£/ 0 « - 0 * 4>f) + 
« -|- 2 

+ 2 ^ ^ ^ > } • (2.25) 

From equation (2.22a), i t is clear that Ph

Uk = R\Jk, i f f Dh

jjk = 0, which 
i n view of equation (2.25) becomes 

Y,-, £ R 8 / - vfJkr 8* + V A F T P (0 / 4>;

A - 0/' <^) + 2 </V' fa* Wajr = 0 . (2.26) 

Multiplying this equation by v r and using the relation 

Yi;*v* = y ( , 

we have the required equation. 
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Ö Z E T 

B u ç a l ı ş m a d a b i r t ek ra r l ama l ı Kaehler uzay ın ın Rhijk eğril ik t a n s ö r ü ala­
n ın ın b i r v e k t ö r a lan ı İle i k i t ansö r a îan ı cinsinden ayrıl ış f o r m ü l ü ele 
a l ı na r ak b u ayrı l ışa dair baz ı teoremler araşt ır ı lmışt ır . 


