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ABSTRACT 

We have studied the Special 𝑅̅-Projective motion in a Finsler space 𝐹𝑛
∗  

equipped with a non-symmetric connection. New results, in the view of 

Special 𝑅̅  - Curvature collineation and Ricci- Collineation, has been 

obtained and presented. 

Keywords: Non-Symmetric Connection, 𝑅̅-Projective Motion, 𝑅̅-Curvature 

Collineation, Ricci- Collineation. 

 

 

I. INTRODUCTION 

 

Use of infinitesimal transformations, which in terms defines motion, has been discussed in details by Misra [1]. 

Davies [2] has also studied similar problem where he has generalized the Lie-derivatives to the Finsler space 

and its application to the theory of subspaces. By considering the infinitesimal point transformation in Lie-

derivatives of an arbitrary vector 𝑋𝑖(𝑥, 𝑥̇)   and the symmetric connection parameter 𝛤𝑗𝑘
∗𝑖(𝑥, 𝑥̇) , has been 

discussed in details by Rund, [3] and Yano, [4]. The concept of curvature collineation in a Riemannian space 

and its properties is discussed in detail by Katzin, Levine and Davis [5]. They showed that a Riemannian space 

𝑉𝑛, admits a curvature collineation provided that there exists a vector & 𝑣𝑖(𝑥) such that ʆ̵𝑣𝑅𝑗𝑘ℎ
𝑖 = 0 where 𝑅𝑗𝑘ℎ

𝑖  

is the Riemannian curvature tensor. Recently Pandey [6] has studied Projective motion in a Finsler space 

equipped with a non-symmetric connection in some special cases. 

A non-symmetric connection 𝛤𝑗𝑘
𝑖  (≠ 𝛤𝑘𝑗

𝑖 ) in an n-dimensional space 𝐴𝑛was introduced by Vranceanu [7]. In the 

present work we expand this concept to the theory of n-dimensional Finsler spaces.  

Consider an n-dimensional Finsler space with non-symmetric connection 𝛤𝑗𝑘
𝑖  (≠ 𝛤𝑘𝑗

𝑖 ) which is based on a non-

symmetric fundamental tensor  𝑔𝑖𝑗(𝑥, 𝑥̇) (≠ 𝑔𝑗𝑖  (𝑥, 𝑥̇)).           

              Let us write  

                                   𝛤𝑗𝑘
𝑖  = 𝑀𝑗𝑘

𝑖  + 
1

2
 𝑁𝑗𝑘

𝑖  ,        (1.1) 

where  𝑀𝑗𝑘
𝑖  and 

1

2
 𝑁𝑗𝑘

𝑖  are the symmetric and skew-symmetric parts of  𝛤𝑗𝑘
𝑖  respectively.  

Now introducing another connection coefficient 𝛤̃ 𝑗𝑘
𝑖 (𝑥, 𝑥̇) defined as   
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                      𝛤̃ 𝑗𝑘
𝑖  = 𝑀𝑗𝑘

𝑖  -  
1

2
 𝑁𝑗𝑘

𝑖 .        (1.2) 

Equations (1.1) and (1.2) together yields  

                    𝛤̃ 𝑗𝑘
𝑖  (𝑥, 𝑥̇) = 𝛤𝑘𝑗

𝑖 (𝑥, 𝑥̇).        (1.3)    

Now suppose a vertical stroke ( ⎸) denotes covariant derivative with respect to 𝑥. We define the 

covariant derivative of any contravariant vector field 𝑋𝑖(𝑥, 𝑥̇) is two distinct ways (see [8] for details), as 

follows: 

𝑋 
𝑖 +⎸𝑗 = 𝜕𝑗𝑋𝑖 – (𝜕̇𝑚𝑋𝑖)  𝛤𝑘𝑗

𝑚 𝑥̇𝑘 + 𝑋𝑘 𝛤𝑘𝑗
𝑖 ,                       (1.4) 

and           𝑋 
𝑖 −⎸𝑗 = 𝜕𝑗𝑋𝑖 – (𝜕̇𝑚𝑋𝑖)  𝛤̃ 𝑘𝑗

𝑚  𝑥̇𝑘 +𝑋𝑘  𝛤̃ 𝑘𝑗
𝑖  .      (1.5) 

Using equation (1.3) we can write (1.5) as 

              𝑋 
𝑖 −⎸𝑗 = 𝜕𝑗𝑋𝑖 – (𝜕̇𝑚𝑋𝑖)  𝛤𝑗𝑘

𝑚 𝑥̇𝑘 + 𝑋𝑘 𝛤𝑗𝑘
𝑖  ,       (1.6) 

where, a positive sign below vertical stroke (|) by an index indicates that the covariant derivatives with respect 

to the connection 𝛤𝑗𝑘
𝑖  concerning that index and a negative sign below an index vertical stroke (|) by an index 

indicates that the covariant derivative with respect to the connection  𝛤̃𝑘𝑗
𝑖  concerning that index. The covariant 

derivative defined in (1.4) and (1.5) will be known as ⊕- covariant differentiation of 𝑋𝑖(𝑥, 𝑥̇) with respect to 

𝑥̇𝑗 and ⊖- covariant differentiation of 𝑋𝑖(𝑥, 𝑥̇) with respect to 𝑥̇𝑗 respectively throughout the thesis. Allowing 

⊕- covariant differentiation in (1.4) with respect to 𝑥𝑘 and then using the part of the skew-symmetric result so 

obtained with respect to 𝑗 and 𝑘, we get  

            𝑋𝑖 +⎸𝑗𝑘 − 𝑋𝑖 +⎸𝑘𝑗 = – (𝜕̇𝑚𝑋𝑖)  𝑅𝑝𝑗𝑘
𝑚  𝑥̇𝑝 + 𝑋𝑚 𝑅𝑚𝑗𝑘

𝑖  + 𝑋𝑖 +⎸𝑚 𝑁𝑘𝑗
𝑚,                 (1.7) 

where   

           𝑅𝑖𝑗𝑘
ℎ  ≝ 𝜕𝑘𝛤𝑖𝑗

ℎ- 𝜕𝑗𝛤𝑖𝑘
ℎ + 𝜕̇𝑚𝛤𝑖𝑘

ℎ 𝛤𝑠𝑗
𝑚 𝑥̇𝑠- 𝜕̇𝑚𝛤𝑖𝑗

ℎ 𝛤𝑠𝑘
𝑚 𝑥̇𝑠 + 𝛤𝑖𝑗

𝑝
 𝛤𝑝𝑘

ℎ - 𝛤𝑖𝑘
𝑝

 𝛤𝑝𝑗
ℎ  .                           (1.8)  

and is known as curvature tensor.                                 

Similarly, ⊖-covariant differentiation with respect to 𝑥𝑘 and proceeding as above, we have 

             𝑋𝑖 −⎸𝑗𝑘 − 𝑋𝑖 −⎸𝑘𝑗 = – (𝜕̇𝑚𝑋𝑖)  𝑅̃𝑝𝑗𝑘
𝑚  𝑥̇𝑝 + 𝑋𝑚 𝑅̃𝑚𝑗𝑘

𝑖  + 𝑋𝑖 −⎸𝑚 𝑁𝑘𝑗
𝑚  ,                           (1.9) 

where,            𝑅̃𝑖𝑗𝑘
ℎ  = 𝜕𝑘𝛤̃𝑖𝑗

ℎ- 𝜕𝑗𝛤𝑖𝑘
ℎ + 𝜕̇𝑚𝛤̃𝑖𝑘

ℎ 𝛤𝑠𝑗
𝑚 𝑥̇𝑠- 𝜕̇𝑚𝛤̃𝑖𝑗

ℎ 𝛤𝑠𝑘
𝑚 𝑥̇𝑠 + 𝛤̃𝑖𝑗

𝑝
 𝛤̃𝑝𝑘

ℎ - 𝛤̃𝑖𝑘
𝑝
 𝛤̃𝑝𝑗

ℎ  .             (1.10) 

note that 𝑅̃𝑖𝑗𝑘
ℎ  is also known as curvature tensor.   

With the help of the equation (1.3) we can write equation (1.10) as  

              𝑅̃𝑖𝑗𝑘
ℎ  = 𝜕𝑘𝛤𝑗𝑖

ℎ - 𝜕𝑗𝛤𝑘𝑖
ℎ + 𝜕̇𝑚𝛤𝑘𝑖

ℎ 𝛤𝑗𝑠
𝑚 𝑥̇𝑠- 𝜕̇𝑚𝛤𝑗𝑖

ℎ𝛤𝑘𝑠
𝑚 𝑥̇𝑠 + 𝛤𝑗𝑖

𝑝
𝛤𝑘𝑝

ℎ  - 𝛤𝑘𝑖
𝑝
 𝛤𝑗𝑝

ℎ .                       (1.11) 

Now, we shall use the following identities (for details see  [3]) 

                        (a) 𝑥𝑖+⎸𝑘 = 𝑥̇𝑖 −⎸𝑘 = 0,              (b) 𝑅𝑗𝑘
𝑖  ≝ 𝑅ℎ𝑗𝑘

𝑖  𝑥̇ℎ,      (c) 𝑅𝑗
𝑖 ≝ 𝑅ℎ𝑗

𝑖  𝑥̇ℎ,        (1.12)   

                        (d)  𝑅ℎ𝑗𝑘
𝑖  =  - 𝑅ℎ𝑘𝑗

𝑖  ,                   (e) 𝑅𝑖
𝑖 = (n-1) R,              

                        (f)  𝑁𝑗𝑘
𝑖  = - 𝑁𝑘𝑗

𝑖  = 𝛤𝑗𝑘
𝑖  - 𝛤𝑘𝑗

𝑖 ,         (g) 𝛤ℎ𝑗𝑘
𝑖  ≝ 𝜕̇ℎ𝛤𝑗𝑘

𝑖    . 

Let 𝑣𝑖(𝑥) is a vector field of class 𝐶2  defined over a region 𝑅  of  𝐹𝑛
∗  with this field we can associate an 

infinitesimal transformation of the form  

                  𝑥̅𝑖 = 𝑥𝑖 + 𝑣𝑖(x) d𝑡,                                                                                                  (1.13) 

where d𝑡 is to be stated as an infinitesimal constant.  

The Lie derivative for the mixed tensor field 𝑇𝑗
𝑖(𝑥, 𝑥̇) can be written as [6] 

             ʆ̵𝑣𝑇𝑗
𝑖 = (𝑇𝑗

𝑖 + |𝑘)𝑣𝑘 – (𝑣 
𝑖 −|𝑘)𝑇𝑗

𝑘 + (𝑣 
𝑘 −|𝑗)𝑇𝑘

𝑖 −  (𝜕̇ℎ𝑇𝑗
𝑖)(𝑣 

ℎ −|𝑘  )𝑥̇𝑘 .    (1.14) 

 Also the Lie derivative of connection parameter with non-symmetric connection with reference to ⊝

− covariant derivative (Rund [3]), we can write    

          ʆ̵𝑣  Γ̃𝑗𝑘
𝑖 = (𝑣𝑖  −|𝑗)−|𝑘 + (𝜕̇𝑟 Γ̃𝑘𝑗

𝑖 )(𝑣𝑟  −|ℎ)𝑥̇ℎ + 𝑣ℎ R̃𝑗𝑘ℎ
𝑖 .                                                 (1.15) 

Differentiating (1.15) ⊝ − covariant derivative, we get 

http://www.ijsrset.com/
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(ʆ̵𝑣  Γ̃ℎ𝑗
𝑖 )−|𝑘    - (ʆ̵𝑣  Γ̃ℎ𝑘

𝑖 )−|𝑗   =  (𝑣 
𝑖  − 

|ℎ)−|𝑘𝑁𝑘𝑗
𝑟 + Γ𝑟𝑗ℎ

𝑖  𝑣𝑟 −  |𝑙𝑥̇𝑙  + Γ𝑟𝑗ℎ
𝑖  (𝑣𝑟 −  |𝑙)− 

|𝑘 𝑥̇𝑙   +                 

                       + 𝑣 
𝑖  − 

|ℎR̃ℎ𝑙𝑗
𝑖 + 𝑣 

𝑙 R̃ℎ𝑙𝑗
𝑖     −|𝑘 − Γ𝑟𝑘ℎ

𝑖  −  |𝑗𝑣 
𝑟 − |𝑙  𝑥̇𝑙 − Γ𝑟𝑘ℎ

𝑖  (𝑣𝑟 −  |𝑙)− 
|𝑗 𝑥̇𝑙 

                        − 𝑣 
𝑖  − 

|𝑗R̃ℎ𝑙𝑘
𝑖 − 𝑣 

𝑙 R̃ℎ𝑙𝑘
𝑖     −|𝑗 − 𝜕̇𝑟(𝑣 

𝑖  − 
|𝑗)R̃𝑗𝑘

𝑟 + 𝑣 
𝑟  − 

|ℎR̃𝑟𝑘𝑗
𝑖 − 𝑣 

𝑖  − 
|𝑟R̃ℎ𝑘𝑗

𝑟  .     (1.16) 

From (1.14), we get 

ʆ̵𝑣  R̃ℎ𝑗𝑘
𝑖 = R̃ℎ𝑙𝑘

𝑖     −|𝑙𝑣 
𝑙 – R̃ℎ𝑗𝑘

𝑟 𝑣 
𝑖  − 

|𝑟 + R̃𝑟𝑗𝑘
𝑖 𝑣 

𝑟  − |ℎ + R̃ℎ𝑟𝑘
𝑖 𝑣 

𝑟  − |𝑗 + 

                                                          + R̃ℎ𝑗𝑘
𝑖 𝑣 

𝑟  − |𝑘 + (𝜕̇𝑟R̃ℎ𝑗𝑘
𝑖 )(𝑣𝑟 −|𝑠)𝑥̇𝑠.                           (1.17) 

We can also verify the following 

𝜕̇𝑟(𝑣 
𝑖  − 

|𝑗) = Γ𝑟𝑚ℎ
𝑖    𝑣𝑚                                                                                                              (1.18) 

𝑣 
𝑖 + 

|𝑗 − 𝑣 
𝑖  − 

|𝑗 = 𝑣𝑚𝑁𝑚𝑗
𝑖   .                                                                                                    (1.19) 

Using (1.17), (1.18), (1.19) and (1.15), the set of equation (1.16) becomes 

(ʆ̵𝑣  Γ̃ℎ𝑗
𝑖 )−|𝑘 – (ʆ̵𝑣  Γ̃ℎ𝑘

𝑖 )−|𝑗 = ʆ̵𝑣  R̃ℎ𝑗𝑘
𝑖 + 𝑥̇𝑙Γ𝑟𝑗ℎ

𝑖     ʆ̵𝑣Γ𝑘𝑙
𝑟 – 𝑥̇𝑙Γ𝑟𝑘ℎ

𝑖    ʆ̵𝑣Γ𝑗𝑙
𝑟  + 

                                           +𝑁𝑘𝑗
𝑟 ʆ̵𝑣Γ𝑟ℎ

𝑖 + 𝑃𝑝𝑗ℎ𝑘
𝑖 𝑣𝑝 −|𝑠𝑥̇𝑠,                                                         (1.20) 

where 

                

𝑃𝑝𝑗ℎ𝑘
𝑖 = −𝜕̇𝑝R̃ℎ𝑗𝑘

𝑖 + Γ𝑝𝑗ℎ
𝑖      − |𝑘 − Γ𝑝𝑘ℎ

𝑖      − |𝑗 − Γ𝑝𝑘𝑙
𝑟    Γ𝑟𝑗ℎ

𝑖    𝑥̇𝑙 + Γ𝑝𝑗𝑙
𝑟    Γ𝑟𝑘ℎ

𝑖    𝑥̇𝑙 − Γ𝑝𝑟ℎ
𝑟    N𝑗𝑘

𝑟    .                   (1.21)  

It can be easily be verified that the right hand member of (1.21) vanishes and hence 

𝑃𝑝𝑗ℎ𝑘
𝑖 = 0.                                                                                                                                 (1.22) 

After making use of (1.22), the set of equation (1.20) assume the following form 

(ʆ̵𝑣  Γ̃ℎ𝑗
𝑖 )−|𝑘 – (ʆ̵𝑣  Γ̃ℎ𝑘

𝑖 )−|𝑗 = ʆ̵𝑣  R̃ℎ𝑗𝑘
𝑖 + 𝑥̇𝑙Γ𝑟𝑗ℎ

𝑖     ʆ̵𝑣Γ𝑘𝑙
𝑟 – 𝑥̇𝑙Γ𝑟𝑘ℎ

𝑖    ʆ̵𝑣Γ𝑗𝑙
𝑟    +𝑁𝑘𝑗

𝑟 ʆ̵𝑣Γ𝑟ℎ
𝑖  .                        (1.23) 

2. SPECIAL  𝑹̅-PROJECTIVE MOTION IN A FINSLER SPACE 𝑭𝒏
∗: 

           In our later discussions we will use following definitions: 

DEFINITION(2.1):  

                         A Finsler space 𝐹𝑛
∗ equipped with non-symmetric connection is called 𝑅̅-symmetric or special 

symmetric if the curvature tensor 𝑅̃𝑗𝑘ℎ
𝑖  with respect to ⊝ − covariant derivative satisfying  

                       𝑅̃ℎ𝑗𝑘
𝑖       − ⎸𝑚 =  0.         (2.1) 

On contracting (2.1) with respect to the indices 𝑖 and ℎ, we can get 

                        𝑅̃𝑗𝑘
        − ⎸𝑚 = 0   where  𝑅̃𝑖𝑗𝑘

𝑖      = 𝑅̃𝑗𝑘
              (2.2) 

DEFINITION(2.2):  

                         A Finsler space 𝐹𝑛
∗  equipped with non-symmetric connection is called 𝑅̅- affinely connected 

motion if  

           𝜕̇𝑙Γ̃𝑗𝑘
𝑖   =  0  .           (2.3) 

DEFINITION(2.3):  

                         The infinitesimal point transformation 𝑥̅𝑖 = 𝑥𝑖 + 𝑣𝑖 (𝑥)𝑑𝑡 is said to define a special  𝑅̅ -curvature 

collineation in a Finsler space 𝐹𝑛
∗ provided there exists a field 𝑣𝑖(𝑥) satisfying 

               ʆ̵𝑣𝑅̃𝑗𝑘ℎ
𝑖       = 0.    (2.4) 

DEFINITION(2.4): 

                   A Finsler space 𝐹𝑛
∗  equipped with non-symmetric connection is called 𝑅̅ - Ricci collineation 

provided there exists a field 𝑣𝑖(𝑥) satisfying 

            ʆ̵𝑣𝑅̃𝑘ℎ
        = 0.    (2.5) 

DEFINITION(2.5):  
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                 The infinitesimal point transformation 𝑥̅𝑖  =  𝑥𝑖  + 𝑣𝑖  ( 𝑥)𝑑𝑡  defines an infinitesimal 𝑅̅ - projective 

transformation in a Finsler space 𝐹𝑛
∗, if  

              ʆ̵𝑣  Γ̃𝑗𝑘
𝑖  = 𝛿𝑗

𝑖𝜆𝑘 + 𝛿𝑘
𝑖 𝜆𝑗 − 𝑔𝑗𝑘𝑔𝑖𝑙𝑑𝑙,                                                                         (2.6)   

where 𝑏𝑗(𝑥, 𝑥̇) and 𝑑𝑙(𝑥, 𝑥̇) are vector fields satisfying the following  

             (a) 𝜕̇𝑗𝜆 = 𝜆𝑗  ,   (b) 𝜕̇𝑘 𝜆𝑗  = 𝜆𝑗𝑘  ,     (c)  𝜆𝑗𝑘 𝑥̇𝑘 = 𝜆𝑗 , 

                       (d) 𝜆𝑗𝑥̇𝑗 = 𝜆  ,   (e) 𝜕̇𝑗 𝑑  = 𝑑𝑗  ,        (f) 𝜕̇𝑘 𝑑𝑗  = 𝑑𝑗𝑘 , 

                       (g) 𝑑𝑗𝑘𝑥̇𝑘 = 𝑑𝑗    and     (h) 𝑑𝑗𝑥̇𝑗 = d.                                                               (2.7) 

With the help of (1.23) the Lie-derivative of 𝑅̃ℎ𝑗𝑘
𝑖        in an affinely connected 𝑅̅- projective space is given by 

                ʆ̵𝑣𝑅̃𝑗𝑘ℎ
𝑖      = ( ʆ̵𝑣  Γ̃𝑘ℎ

𝑖 ) −|𝑗 − ( ʆ̵𝑣  Γ̃𝑗ℎ
𝑖 ) −|𝑘 .                                                                       (2.8) 

We now make use of (2.6) in (2.8) and get 

          ʆ̵𝑣𝑅̃𝑗𝑘ℎ
𝑖      = 𝛿𝑘

𝑖 𝜆ℎ −|𝑗 − 𝛿𝑗
𝑖𝜆ℎ −|𝑘 − 𝑔𝑖𝑙(𝑔𝑘ℎ𝑑𝑙 −|𝑗 − 𝑔𝑗ℎ𝑑𝑙 −|𝑘),                                       (2.9) 

where, we have taken into account the fact that the covariant derivative of 𝛿𝑗
𝑖 and 𝑔𝑖𝑗 vanish. At this stage, if 

we assume that the Finsler space 𝐹𝑛
∗ under consideration admits 𝑅̅- projective motion as well as 𝑅̅- curvature 

collineation then (2.9) gives 

𝛿𝑘
𝑖 𝜆ℎ −|𝑗 − 𝛿𝑗

𝑖𝜆ℎ  −|𝑘 − 𝑔𝑖𝑙(𝑔𝑘ℎ𝑑𝑙  −|𝑗 − 𝑔𝑗ℎ𝑑𝑙  −|𝑘) = 0.                                                       (2.10) 

Contracting (2.10) with respect to the indices i and j, we get 

          𝑑ℎ  −|𝑘 =  (𝑛 − 1) 𝜆 ℎ −|𝑘 − 𝑔𝑗𝑙𝑔𝑘ℎ𝑑𝑙  −|𝑗   .                                               (2.11)  

So, we get our first result as below: 

Theorem (2.1): 

            If  𝑹̅ -Projective motion in a Finsler space 𝑭𝒏
∗   is 𝑹̅ -curvature collineation, then the set of equation (2.11) 

must hold. 

Again Contracting equation (2.9) with respect to the indices 𝑖 and 𝑗 and get  

         ʆ̵𝑣𝑅̃𝑘ℎ
∗ = 𝜆ℎ

−|𝑘 − 𝑛𝜆ℎ
−|𝑘 − 𝑔𝑗𝑙(𝑔𝑘ℎ𝑑𝑙  −|𝑗 − 𝑔𝑗ℎ𝑑𝑙  −|𝑘) = 0.              (2.12) 

At this stage, Let us now make the assumption that the Finsler space 𝐹𝑛
∗  under consideration admits 𝑅̅- 

projective motion as well as 𝑅̅- Ricci collineation then from (2.12), we get 

     𝜆ℎ
−|𝑘 = 𝑑ℎ  −|𝑘 −

𝑔𝑗𝑙(𝑔𝑘𝑙𝑑ℎ −|𝑗−𝑔𝑗ℎ𝑑𝑙 −|𝑘)

𝑛−1
.        (2.13)   

Conversely, if we assume that 𝜆ℎ
−|𝑘  is given by (2.13) then the relation (2.12) yields 

 ʆ̵𝑣𝑅̃𝑘ℎ
∗ = 0.                                                                                                                              (2.14) 

We now state our next results as below: 

Theorem (2.2):  

                      In an affinely connected 𝑹̅  –projective 𝑭𝒏
∗ , the necessary and sufficient condition that 𝑹̅  -

projective motion be 𝑹̅ -Ricci collineation is that form of function 𝝀(𝒙, 𝒙̇) is given by (2.13). 

         In a symmetric Finsler space the commutation formula (1.23) may be written as         ( ʆ̵𝑣𝑅̃𝑗𝑘ℎ
𝑖 )−|𝑙 =

𝑅̃𝑗𝑘ℎ
𝑚 ʆ̵𝑣 Γ̃𝑚𝑙

𝑖 − 𝑅̃𝑚𝑘ℎ
𝑖  ʆ̵𝑣 Γ̃𝑗𝑘

𝑚−𝑅̃𝑗𝑚ℎ
𝑖  ʆ̵𝑣 Γ̃𝑘𝑙

𝑚 − 𝑅̃𝑗𝑘𝑚
𝑖  ʆ̵𝑣 Γ̃ℎ𝑙

𝑚

 
− (𝜕̇𝑚𝑅̃𝑗𝑘ℎ

𝑖 )( ʆ̵𝑣 Γ̃𝑠𝑙
𝑚)𝑥̇𝑠 .                                                                                                     

(2.15) 

Making use of the equations (2.6) and (2.7) in (2.15) we get 

(  ʆ̵𝑣𝑅̃𝑗𝑘ℎ
𝑖 )−|𝑙 = (𝛿𝑙

𝑖𝜆𝑚 − 𝑔𝑚𝑙𝑔𝑖𝑟𝑑𝑟)𝑅̃𝑗𝑘ℎ
𝑚 − 𝑅̃𝑙𝑘ℎ

𝑖 𝜆𝑗 + 𝑔𝑗𝑙𝑔𝑖𝑟𝑑𝑟𝑅̃𝑚𝑘ℎ
𝑖 − 2𝑅̃𝑗𝑘ℎ

𝑖 𝜆𝑙 − 𝑅̃𝑗𝑙𝑘
𝑖 𝜆ℎ + 𝑔𝑘𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑚𝑗ℎ

𝑖 −

𝑅̃𝑗𝑘𝑙
𝑖 𝜆ℎ + 𝑔ℎ𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑗𝑘𝑚

𝑖 − 𝜆(𝜕̇𝑙𝑅̃𝑗𝑘ℎ
𝑖 ) + 𝑔𝑠𝑙𝑔𝑚𝑟𝑑𝑟(𝜕̇𝑚𝑅̃𝑗𝑘ℎ

𝑖 )𝑥̇𝑠.              (2.16) 

Trnsvecting (2.15) successively by 𝑥̇ℎ and 𝑥̇𝑘 and thereafter using (1.13), we get 
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(𝛿𝑙
𝑖𝜆𝑚 − 𝑔𝑚𝑙𝑔𝑖𝑟𝑑𝑟)𝑅̃𝑗𝑘ℎ

𝑚 𝑥̇ℎ  𝑥̇𝑘− 𝜆𝑗𝑅̃𝑙𝑘ℎ
𝑖 𝑥̇ℎ  𝑥̇𝑘 + 𝑔𝑗𝑙𝑔𝑖𝑟𝑑𝑟𝑅̃𝑚𝑘ℎ

𝑖 𝑥̇ℎ  𝑥̇𝑘 − 2𝜆𝑙  𝑅̃𝑗𝑘ℎ
𝑖 𝑥̇ℎ  𝑥̇𝑘 −  𝑅̃𝑗𝑙𝑘

𝑖 𝜆ℎ𝑥̇ℎ  𝑥̇𝑘 +

 𝑔𝑘𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑚𝑗ℎ
𝑖 𝑥̇ℎ 𝑥̇𝑘 − 𝜆𝑅̃𝑗𝑘𝑙

𝑖 𝑥̇𝑘 +𝑔ℎ𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑗𝑘𝑚
𝑖 𝑥̇ℎ 𝑥̇𝑘 − 𝜆(𝜕̇𝑙𝑅̃𝑗𝑘ℎ

𝑖 )𝑥̇ℎ 𝑥̇𝑘 + 𝑔𝑠𝑙𝑔𝑚𝑟𝑑𝑟(𝜕̇𝑚𝑅̃𝑗𝑘ℎ
𝑖 )𝑥̇𝑠𝑥̇ℎ 𝑥̇𝑘 . 

                                                                (2.17) 

Contracting (2.17) with respect to the indices 𝑖 and 𝑗, we get 

        𝑅̃𝑖𝑘ℎ
𝑚 (𝛿𝑙

𝑖𝜆𝑚 − 𝑔𝑚𝑙𝑔𝑖𝑟𝑑𝑟)𝑥̇ℎ𝑥̇𝑘+𝑅̃𝑙𝑘ℎ
𝑖  𝜆𝑖𝑥̇ℎ𝑥̇𝑘 + 𝑑𝑙𝑅̃𝑚𝑘ℎ

𝑖 𝑥̇ℎ  𝑥̇𝑘 − 2𝜆𝑙  𝑅̃𝑘ℎ
 𝑥̇ℎ  𝑥̇𝑘 − 𝑝𝑅̃𝑙ℎ

 𝑥̇ℎ +

+ 𝑔𝑘𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑚ℎ
 𝑥̇ℎ𝑥̇𝑘 − 𝜆𝑅̃𝑘𝑙

 𝑥̇𝑘 + 𝑔ℎ𝑙𝑔𝑚𝑟𝑑𝑟𝑅̃𝑘𝑚
 𝑥̇ℎ𝑥̇𝑘 − 𝜆(𝜕̇𝑙𝑅̃𝑘ℎ

 )𝑥̇ℎ𝑥̇𝑘 + + 𝑔𝑠𝑙𝑔𝑚𝑟𝑑𝑟(𝜕̇𝑚𝑅̃𝑘ℎ
 )𝑥̇𝑠𝑥̇ℎ 𝑥̇𝑘 .                                                                                       

(2.18) 

        where,  𝑅̃𝑖𝑘ℎ
𝑖 = 𝑅̃𝑘ℎ

  . 

Now our last result is stated as below: 

Theorem (2.3): 

                   In a special 𝑹̅ −  projective symmetric 𝑭𝒏
∗ , 𝑹̅-projective motion will be a special  𝑹̅-curvature 

collineation if the Ricci tensor 𝑹̃𝒌𝒉
 (𝒙, 𝒙̇) and the scalar 𝝀(𝒙, 𝒙̇) are connected by the equation (2.18) . 

CONCLUSION: 

               In this paper we have studied special 𝑅̅-Projective motion in a Finsler space 𝐹𝑛
∗ equipped with non-

symmetric connection with special reference to ⊝ − covariant derivative. In this context we have studied  𝑅̅ - 

Curvature collineation and Ricci- Collineation. We have found new results in the form of the 𝑅̅ -projective 

motion consisting of 𝑅̅ -curvature collineation and  𝑅̅ -Ricci collineation in an affinely connected 𝑅̅ –projective  

𝐹𝑛
∗. We have also found that the 𝑅̅-projective motion will be a special 𝑅̅-curvature collineation in a special 

𝑅̅ −symmetric 𝐹𝑛
∗.  
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