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Abstract 

Tachibana (1967), studied on the Bochner curvature tensor. Sinha and Singh (1971), studied on 
Kaehlerian spaces with recurrent Bochner curvature.  Singh (1973), studied on a Kaehlerian space 
with recurrent holomorphic projective curvature tensor. Singh (1979), studied on Einstein – 
Kaehlerian Conharmonic recurrent space. Negi and Rawat (1997) studied theorems on Kaehlerian 
spaces with recurrent and symmetric Bochner curvature tensor. Rawat and Prasad (2008), studied 
and defined some recurrent and symmetric properties in an almost Kaehlerian space. Rawat and 
Uniyal (2010), studied on infinitesimal conformal and projective transformations of K-space and 
Kaehlerian recurrent space. Further, Rawat, Kumar and Uniyal (2012), studied on hyperbolically 
Kaehlerian bi-recurrent and bi-symmetric spaces. In the present paper, we have studied on Einstein- 
Sasakian holomorphically conformal bi-recurrent and bi-symmetric spaces and several theorems 
have been established and proved therein. The necessary and sufficient condition for an Einstein –
Sasakian space to be Einstein-Sasakian bi-recurrent and bi-symmetric has been investigated. 

 Key Words- Einstein space, Sasakian space, Bi-recurrent space, bi-symmetric space, conformal 
                           curvature 

1. Introduction 

 An n-dimensional Sasakian space “ 𝑆௡”  ( or, normal contact metric space) is a Riemannian space, 

which admits a unit killing vector field   𝜂௜   satisfying   
                          ∇௜  ∇௝  𝜂௞  =  𝜂௝ 𝑔௜௞ - 𝜂௞ 𝑔௜௝                                                                               …(1.1) 

 It is well known that the Sasakian space  𝑆௡  is orientable and odd dimensional. Also, we know that 
an n-dimensional Kaehlerian space  𝐾௡  is a Riemannian space, which admits a structure tensor field  

𝐹௜
௛  satisfying (Yano,1965)     

                   𝐹௝
௛  𝐹௛

௜  = -𝛿௝ ,
௜                                                                                                            …   (1.2) 

                    𝐹௜௝   = -  𝐹௝௜ ,       (𝐹௜௝ = 𝐹௜
௔ 𝑔௜௝),                                                                               …   (1.3) 

                                                             
2 Email: drksrawathnbgu@rediffmail.com 

 

 

 
ISSN:0976-4933 
Journal of Progressive Science 
Vol.05, No.02, pp 98-105  (2014) 

 



Journal of Progressive science, vol.5, no.2, 2014 
 

99 
 

                                and      

                        𝐹௜,௝ 
௛ =0,                                                                                                               …  (1.4) 

        where the comma ( , ) followed by an index denotes the operation of covariant differentiation 
with respect to the metric tensor        𝑔௜௝  of the Riemannian space.  

     Thus both  𝑆௡  and    𝐾௡  are Riemannian spaces satisfying the properties of a Riemannian spaces.  

           The Riemannian curvature tensor field   𝑅௜௝௞
௛    is given by 

           𝑅௜௝௞  
௛ =  𝜕௜  ൜

ℎ
  𝑗  𝑘 

ൠ − 𝜕௝  ቄ
ℎ

  𝑖  𝑘 
ቅ  +൜

ℎ
  𝑖  𝑞 

ൠ ቄ
𝑞

  𝑗  𝑘 ቅ − ൜
ℎ

  𝑗  𝑞 
ൠ ቄ

𝑞
  𝑖   𝑘

 ቅ,                     …  ( 1.5) 

            where    𝜕௜  = 
డ

డ௫೔     and  ൛𝑥௜ൟ denotes the real local coordinates. 

            The Ricci tensor and the scalar curvature in  𝑆௡ are respectively given by 

                                      𝑅௜௝  = 𝑅௟௜௝
௟                    and       R  =  𝑅௜௝ 𝑔

௜௝ 

                 It is well known that these tensors satisfies the following identities 

                                     𝑅௜௝௞,௔ 
௔ =  𝑅௝௞,௜ −  𝑅௜௞,௝                                                           …  (1.6)                                                                          

                                     𝑅,௜ = 2 𝑅௜,௔                                                   … (1.7)                                                                             

                                 𝐹௜
௔  𝑅௔௝ =  − 𝑅௜௔ 𝐹௝

௔                                                 …  (1.8)                                                                                     

                and  

                                 𝐹௜
௔ 𝑅௔

௝  = 𝑅௜  
௔ 𝐹௔

௝                                                           …   (1.9)                                                                               

The holomorphically conformal (Bochner), holomorphically projective and Conharmonic curvature 
tensors are respectively given by   

 𝐾௜௝௞  
௛ =  𝑅௜௝௞ 

௛ +  
ଵ

(௡ାସ )
 ൫𝑅௜௞ 𝛿௝  

௛ −  𝑅௝௞  𝛿௜  
௛  + 𝑔௜௞ 𝑅௝  

௛ −  𝑔௝௞ 𝑅௜  
௛ +  𝑆௜௞ 𝐹௝  

௛ − 𝑆௝௞  𝐹௜  
௛ +  𝐹௜௞ 𝑆௝  

௛ −

 𝐹௝௞ 𝑆௜  
௛ +  2𝑆௜௝  𝐹௞  

௛ +  2𝐹௜௝ 𝑆௞
௛൯ −

ோ

(௡ାଶ)(௡ାସ ) 
൫ 𝑔௜௞ 𝛿௝  

௛ −  𝑔௝௞  𝛿௜  
௛  +  𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,         

.                       …   (1.10)                                                                              

 

                   𝑃௜௝௞  
௛ =  𝑅௜௝௞ 

௛ +  
ଵ

(௡ାଶ)
 ൫𝑅௜௞ 𝛿௝  

௛ − 𝑅௝௞  𝛿௜  
௛  +  𝑆௜௞ 𝐹௝  

௛ − 𝑆௝௞  𝐹௜  
௛ +  2𝑆௜௝  𝐹௞  

௛ ൯,    …  (1.11)                             

             and 

           𝑇௜௝௞  
௛ =  𝑅௜௝௞ 

௛ +  
ଵ

(௡ାସ )
 ൫𝑅௜௞ 𝛿௝  

௛ −  𝑅௝௞  𝛿௜  
௛  + 𝑔௜௞ 𝑅௝  

௛ −  𝑔௝௞ 𝑅௜  
௛ +  𝑆௜௞ 𝐹௝  

௛ − 𝑆௝௞  𝐹௜  
௛ + 𝐹௜௞ 𝑆௝  

௛ −

 𝐹௝௞ 𝑆௜  
௛ +  2𝑆௜௝  𝐹௞  

௛ +  2𝐹௜௝ 𝑆௞
௛൯,                                                                                                    …(1.12) 

                                                                                                                                                                                                                  

             where,  

                           𝑆௜௝  =  𝐹௜  
௔𝑅௔௝  . 
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 Einstein – Space- Einstein space is defined as a space, which is homogeneous relative to the Ricci-
tensor   𝑅௜௝  .  That is to say, if                𝑅௜௝  =  𝜆 𝑔௜௝    at every point of a space, then that space is 
called Einstein space. Inner multiplication by   𝑔௜௝    shows that  

                                                    R  =  𝜆 n       or,      𝜆 =  
ோ

௡   
         𝑖. 𝑒.          

ோ೔ೕ

௚೔ೕ  
=  

ோ

௡
    

                           Consequently         𝑅௜௝ =  
ோ

௡
𝑔௜௝                                           …  (1.13) 

                                                                        

               Hence, the space is an Einstein –space,  if      𝑅௜௝ =  
ଵ

௡ 
 𝑅𝑔௜௝   ,  at every point of the space.    

               Let us suppose that a Sasakian space is an Einstein –one, then the Ricci tensor satisfies 

                      𝑅௜௝ =  
ோ

௡
  𝑔௜௝  ;    𝑅,௔ = 0                                                                                   … (1.14)                                                                                    

              at every point of the space . From which, we obtain 

                        𝑅௜௝,௔  = 0,                 𝑆௜௝,௔  = 0               and               𝑆௜௝ =  
ோ

௡
  𝐹௜௝  .             …  (1.15)                                                                

                               We shall call an Einstein-Sasakian space    or, in brief, by an   E-S* space.  

              If the Sasakian space is Einstein one, then the Bochner curvature tensor, Projective curvature 
tensor and Conharmonic   curvature tensor are respectively reduces to the forms 

    ∗ 𝐾௜௝௞ 
௛ = 𝑅௜௝௞ 

௛  +  
ோ

௡(௡ାଶ)
൫ 𝑔௜௞ 𝛿௝  

௛ −    𝑔௝௞ 𝛿௜ 
௛ +  𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,               …  (1.16)                                        

 

               ∗  𝑃௜௝௞ 
௛ = 𝑅௜௝௞ 

௛  +  
ோ

௡(௡ାଶ)
൫ 𝑔௜௞ 𝛿௝  

௛ −    𝑔௝௞ 𝛿௜ 
௛ +  𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,     …  (1.17)                                      

                and 

               ∗  𝑇௜௝௞ 
௛ = 𝑅௜௝௞ 

௛  +  
ଶோ

௡(௡ାସ)
൫ 𝑔௜௞ 𝛿௝  

௛ −   𝑔௝௞ 𝛿௜ 
௛ +  𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,          (1.18)                             

 Remark (1.1) -  From (1.16) and (1.17), it is clear that in an  E-S*  space   ∗ 𝐾௜௝௞ 
௛    and   ∗ 𝑃௜௝௞ 

௛    
coincides. 
 Definition (1.1) - A Sasakian space is a space of constant holomorphic sectional curvature , if the 
                                            tensor   ∗ 𝐾௜௝௞ 

௛    given  by (1.16)  vanishes identically. 

Let   𝑅௛௜௝௞   be the component of the Riemannian curvature tensor. We define a bi-recurrent space as a 
non-flat Riemannian space   𝑉௡  ,   the Riemannian curvature tensor of which satisfies the relation of 
the form 

                                         𝑅௛௜௝௞,௔௕ =  𝜆௔௕ 𝑅௛௜௝                                                                     …    (1.19)                                                                                  

              where   𝜆௔௕  is a non-zero tensor of second order, called the tensor of recurrence  or,  
recurrence tensor . 

Definition (1.2) - A Sasakian space is said to be Sasakian bi-recurrent space, if the curvature    
tensor satisfy the condition  
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                                         𝑅௜௝௞,௔௕  
௛ −  𝜆௔௕ 𝑅௜௝௞ 

௛ = 0,                                                               …    (1.20)                                                                           

                               for some non-zero tensor   𝜆௔௕ . 

  The space is said to be Sasakian Ricci bi-recurrent (or, semi bi-recurrent), if it satisfies the condition 

                                      𝑅௜௝,௔௕ − 𝜆௔௕ 𝑅௜௝ = 0,                                                                    …    (1.21)                                                                                   

               Multiplying (1.21)  by   𝑔௜௝   ,   we get 

                                      𝑅,௔௕  −    𝜆௔௕  𝑅 = 0.                                                                   …    (1.22)                                                                 

Remark (1.2)-   From (1.20) and (1.21), it follows that every Sasakian bi-recurrent space is 
                                       Sasakian – Ricci bi-recurrent, but the converse is not necessarily true.  

                               An immediate consequence of (1.19) and Bianchi identity 

                                            𝑅௛௜௝௞,௔௕  +  𝑅௛௜௞௔,௝௕  +  𝑅௛௜௔௝,௞௕  = 0             

                               Gives for a bi-recurrent space 

                                          𝜆௔௕ 𝑅௛௜௝௞ +  𝜆௝௕ 𝑅௛௜௞௔ + 𝜆௞௕  𝑅௛௜௔௝ = 0 .                                   …   (1.23)                                                                           

                                In the case 

                                                𝑅௛௜௝௞,௔௕  = 0   

              (1.19) and (1.23) are satisfied for    𝜆௜௝  = 0     and the space may or may not satisfy (1.23) 
for some non-zero tensor   𝜆௜௝  . 

 2.  Einstein –Sasakian bi-recurrent spaces 

 Definition (2.1) -   An   E-S*  space satisfying the condition   

                                            * 𝐾௜௝௞,௔௕  
௛ −  𝜆௔௕ ∗ 𝐾௜௝௞ 

௛ = 0,                                                    …    (2.1)                                                                           

  for some non-zero tensor   𝜆௔௕  ,   is called an   E – S* space with bi-recurrent Bochner curvature 
tensor.  

 Definition (2.2) -    An   E – S*     space satisfying the condition   

                                         * 𝑃௜௝௞,௔௕  
௛ − 𝜆௔௕ ∗ 𝑃௜௝௞ 

௛ = 0,                                                        …    (2.2)                                                                 

 for some non-zero tensor   𝜆௔௕  ,   is called an   E – S* space with bi-recurrent  holomorphically 
projective  curvature tensor. 

 Definition (2.3) -   An   E – S*     space satisfying the condition   

                          * 𝑇௜௝௞,௔௕  
௛ −  𝜆௔௕ ∗ 𝑇௜௝௞ 

௛ = 0,          (2.3)                                                                      
for some non-zero tensor   𝜆௔௕  ,   is called an   E – S* space with bi - recurrent Conharmonic 
Curvature tensor. 

 Theorem  (2.1) -   A necessary and sufficient condition for an  E – S*  space to be  E – S* space 
with bi  - recurrent holomorphically  Conformal  ( Bochner ) curvature tensor is that the space be 
Sasakian bi- recurrent .  



Journal of Progressive science, vol.5, no.2, 2014 
 

102 
 

Proof:  Differentiating (1.16) covariantly with respect to  𝑥௔ , and again differentiating the result thus 

obtained covariantly   w.r.to  𝑥௕  , we have 

    * 𝐾௜௝௞ ,௔௕
௛ = 𝑅௜௝௞ ,௔௕

௛  + 
ோ,ೌ್

௡(௡ାଶ)
൫ 𝑔௜௞ 𝛿௝  

௛ −    𝑔௝௞ 𝛿௜ 
௛ + 𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,        …    (2.4) 

                Multiplying (1.16) by     𝜆௔௕    and subtracting the result so obtained from (2.4), we get    

           𝐾௜௝௞ ,௔௕
௛ − 𝜆௔௕ ∗ 𝐾௜௝௞ 

௛  = 𝑅௜௝௞ ,௔௕
௛ − 𝜆௔௕ 𝑅௜௝௞ 

௛  +  
൫ோ,ೌ್ ି ఒೌ್  ோ൯

௡(௡ାଶ)
 ൫ 𝑔௜௞ 𝛿௝  

௛ −    𝑔௝௞ 𝛿௜ 
௛ + 𝐹௜௞  𝐹௝   

௛ −

 𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,      …                                                                                                            (2.5) 

             If the space is an   E – S* space with bi-recurrent Bochner curvature tensor, then the above 
relation reduces to (1.20), which shows that the space is Sasakian bi-recurrent. Hence the condition is 
necessary.  

              Conversely, let the space be Sasakian bi-recurrent, then (2.5 )  in view of ( 1. 20) gives 

                                                            * 𝐾௜௝௞ ,௔௕
௛ −  𝜆௔௕ ∗ 𝐾௜௝௞ 

௛ = 0,              

This shows that the space is Einstein – Sasakian space with bi-recurrent Bochner curvature tensor. 
Hence the condition is sufficient. This completes the proof of the theorem. 

Theorem (2.2)- A necessary and sufficient condition for an   E – S* space to be an   E – S* 
Conharmonic bi-recurrent is that the space be an E – S* space with bi-recurrent holomorphically 
conformal (Bochner) curvature tensor. 

Proof- Differentiating (1.18) , covariantly with respect to    𝑥௔ ,    and again differentiating the result 

thus obtained covariantly  w.r.to     𝑥௕  ,  we obtain                    

                                                                                                                                                                                                                                                             

     ∗  𝑇௜௝௞ ,௔௕
௛ = 𝑅௜௝௞ ,௔௕

௛  +  
ଶோ,௔௕

௡(௡ାସ)
൫ 𝑔௜௞ 𝛿௝  

௛ −   𝑔௝௞ 𝛿௜ 
௛ +  𝐹௜௞  𝐹௝   

௛ −  𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,     …     (2.6)                      

                Multiplying (1.18 )  by   𝜆௔௕   and subtracting the result thus obtained from  (2.6)  , we have  

      * 𝑇௜௝௞ ,௔௕
௛ −  𝜆௔௕ ∗ 𝑇௜௝௞ 

௛  = 𝑅௜௝௞ ,௔௕
௛ − 𝜆௔௕ 𝑅௜௝௞ 

௛  +  
ଶ൫ோ,ೌ್ ି ఒೌ್  ோ൯

௡(௡ାସ)
 ൫ 𝑔௜௞ 𝛿௝  

௛ −    𝑔௝௞ 𝛿௜ 
௛ + 𝐹௜௞  𝐹௝   

௛ −

                                                            𝐹௝௞  𝐹௜  
௛ +  2𝐹௜௝  𝐹௞

௛൯,                                                              …  (2.7)                                                                                 

                Now, using the fact   𝑅,௔௕ −  𝜆௔௕  𝑅 = 0,   the above equation (2.7) reduces to the form   

         *𝑇௜௝௞ ,௔௕
௛ −  𝜆௔௕ ∗ 𝑇௜௝௞ 

௛  = 𝑅௜௝௞ ,௔௕
௛ − 𝜆௔௕ 𝑅௜௝௞ 

௛                                               …                    (2.8)                                                              

                 From (2.5) and (2.8) , we get 

        *𝑇௜௝௞ ,௔௕
௛ − 𝜆௔௕ ∗ 𝑇௜௝௞ 

௛  =∗ 𝐾௜௝௞ ,௔௕
௛ − 𝜆௔௕ ∗ 𝐾௜௝௞ 

௛  ,                                                        …    (2.9)                               

                  If the space is an   E – S* Conharmonic bi-recurrent,  then (2.9) in view of (2.3) gives  

                        *𝐾௜௝௞ ,௔௕
௛ − 𝜆௔௕ ∗ 𝐾௜௝௞ 

௛ = 0,                                                                            …(2.10)                                                                                                    

which shows that  the space is   E – S* space with bi-recurrent holomorphically Conformal (Bochner ) 
curvature tensor. Hence the condition is necessary 
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 Conversely, let the space be an   E – S* space with bi-recurrent holomorphically Conformal 
(Bochner) curvature tensor, then (2.9) in view of (2.1), Reduces to  

                         * 𝑇௜௝௞ ,௔௕
௛ −  𝜆௔௕ ∗ 𝑇௜௝௞ 

௛ = 0,  

  Which shows that the space is an  E – S*  Conharmonic bi-recurrent space. Hence, the condition is 
sufficient . This completes the proof of the theorem 

Theorem (2.3) -   A necessary and sufficient condition for an  E – S*  space to be an Sasakian bi-
recurrent space is that the scalar curvature be equal to zero. 

Proof-Suppose that an E – S* space is Sasakian bi-recurrent space. Making use of equations (1.14), 
(1.15) and (1.18) in (2.3), we get 

                         𝑅𝑖𝑗𝑘 ,𝑎𝑏
ℎ =  𝜆𝑎𝑏  [𝑅

𝑖𝑗𝑘 
ℎ  +  

2𝑅

𝑛(𝑛+4)
ቀ 𝑔

𝑖𝑘 
𝛿𝑗  

ℎ −    𝑔
𝑗𝑘 

𝛿𝑖 
ℎ +  𝐹𝑖𝑘  𝐹𝑗   

ℎ −  𝐹𝑗𝑘  𝐹𝑖  
ℎ +

                                                        2𝐹𝑖𝑗  𝐹𝑘
ℎቁ],                                                                          …      (2.11) 

                   Since an   E – S* space is Sasakian bi recurrent, then (2.11) reduces to  

             
2𝑅

𝑛(𝑛+4)
ቀ 𝑔

𝑖𝑘 
𝛿𝑗  

ℎ −    𝑔
𝑗𝑘 

𝛿𝑖 
ℎ +  𝐹𝑖𝑘  𝐹𝑗   

ℎ −  𝐹𝑗𝑘  𝐹𝑖  
ℎ +  2𝐹𝑖𝑗  𝐹𝑘

ℎቁ = 0,           …               (2.12)                                           

               which gives  R = 0 , i.e.  the scalar curvature is zero.   

               Conversely, if an   E – S* space satisfies  R = 0 , then (2.11) , reduces to 

                                  𝑅௜௝௞,௔௕  
௛ −  𝜆௔௕ 𝑅௜௝௞ 

௛ = 0,   

which gives that the space is Sasakian bi-recurrent . This completes the proof of the theorem. 

Theorem (2.4)-   If a bi-recurrent space be Einstein, then the Ricci-curvature tensor vanishes. 

 Proof:   Considering (1.23), transvecting by   𝑔௛௞  𝑔௜௝   ,  we  get 

                              𝜆௔௕  𝑅 −  𝜆௝௕   𝑔
௜௝    𝑅௜௔ −  𝜆௞௕ 𝑔

௛௞  𝑅௛௔ = 0, 

          i.e.            𝜆௔௕  𝑅 −  2𝜆௝௕   𝑔
௜௝    𝑅௜௔ = 0                                                                     …    (2.13)                                                                                             

       Let a bi-recurrent space be an Einstein one. Then making use of  (1.13) in (2.13) , we obtain  

                                                              𝜆௔௕  𝑅 − 2𝜆௝௕   𝑔
௜௝   ୖ

୬
 𝑔௜௔ = 0, 

                  Whence                                    (n - 2)  𝜆௔௕  𝑅 = 0.     

  Since   λୟୠ ≠ 0  and  n > 2,   𝑅 = 0,    which is equivalent in an Einstein space to saying that            
                  𝑅௜௝  =  0. 

    This completes the proof 

 3. EINSTEIN- SASAKIAN BI – SYMMETRIC SPACES  

 Definition (3.1) -A Sasakian space satisfying the relation  
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       Rijk ,ab
h = 0,       or ,  equivalently       R୧୨୩୪,ୟୠ ୀ଴,                                                         …    (3.1) 

is said to be Sasakian bi- symmetric space and it is called Ricci -bi-symmetric ( or, semi -bi-
symmetric ) , if it satisfies                     

                                              𝑅௜௝,௔௕  = 0,                                                                            …    (3.2)                           

                        Multiplying (3.2)  by  𝑔௜௝,  we have  

                                                𝑅,௔௕  = 0.                                                                             …     (3.3) 

  Remark (3.1)-   From (3.1) and (3.2) , it follows that every Sasakian  bi-symmetric space is 
                                        Sasakian Ricci - bi-symmetric, but   the converse is not necessarily true 

Definition (3.2) -  An  E – S* space satisfying the relation  

                         Kijk ,ab
h = 0,      or ,  equivalently   * K୧୨୩୪,ୟୠ ୀ଴,                                          …    (3.4) 

           is called an   E – S*  space with bi-symmetric  Bochner curvature tensor . 

Definition (3.3) -   An  E – S* space satisfying the relation 

                            *Pijk ,ab
h = 0,      or ,  equivalently   * P୧୨୩୪,ୟୠ ୀ଴,                                        …   (3.5) 

           is called an   E – S*  space with bi-symmetric  holomorphically projective curvature tensor. 

 Definition (3.4) -  An  E – S* space satisfying the relation 

                                             * Tijk ,ab
h = 0,      or ,  equivalently   * T୧୨୩୪,ୟୠ ୀ଴,                       …    (3.6) 

     is called an   E – S*  space with bi-symmetric  Conharmonic  curvature tensor  

Theorem (3.1) -  A necessary and sufficient condition for an  E – S*  space to be   E – S*  space 
with  bi-symmetric holomorphically conformal ( Bochner ) curvature tensor is that the space be 
Sasakian bi-symmetric. 

Proof-  Sasakian bi-symmetric space and   E – S*  space with bi-symmetric  holomorphically 
Conformal ( Bochner ) curvature  tensor is given by ( 3.1 ) and ( 3.4). 

Therefore, the statement of the above theorem follows in view of (3.1), (3.2), (3.4) and (2.4). 

Theorem (3.2) - A necessary and sufficient condition for an  E – S*  space to be an  E – S*  
Conharmonic bi - symmetric is that the  space be an  E – S* space with bi-symmetric  
holomorphically conformal  ( Bochner ) curvature tensor . 

Proof- The E- S* Conharmonic bi-symmetric space and E –S* space with bi-symmetric 
holomorphically conformal (Bochner) curvature tensor are given by (3.6) and (3.4). 

           Therefore, the statement of the above theorem follows in view of (3.4), (3.6) and (2.6).  

Theorem (3.3)-A necessary and sufficient condition for an   E – S* space to be a Sasakian bi-
symmetric space is that the scalar curvature be equal to zero.  
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 Proof-  The Sasakian bi-symmetric space is given by (3.1).  The statement of the above theorem 
follows in view of (3.1), (3.2), (2.1) and (2.12).                           
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