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Abstract  
 

The purpose of this paper is to obtain the semi-symmetric h-recurrent Finsler connection of mth-root 
metric 

1. Introduction 

The theory of mth-root metrics has been first developed by Shimada (1979) as an interesting example of 
Finsler metric, immediately following Matsumoto and Numata’s (1979) theory of cubic metric . By 
introducing the regularity of the metric various fundamental quantities as a Finsler metric has been found 
by Matsumoto and Okubo (1995). In particular, they found the Carton connection of a Finsler space with 
mth-root metric. 

Yashuda (1986) was introduced various connections in Finsler space. He specially dealt with TM 
connection which is a generalization of Carton connection in some sense. Hashiguchi (1975) and  
Matsumoto (1986) introduced the notion of generalized Cartan’s connection C(T) and generalized 
Berwald connection B(T) respectively which are Finsler connection with (h) h-torsion. T. A.Wagner 
connection is a generalized Cartan connection in which (h) h-torsion is semi-symmetric. A Wagner space 
is a Finsler space in which Wagner connection is linear where as generalized Berwald space is a Finsler 
space in which generalized Berwald connection is linear. Matsumoto (1982) has discussed the Wagner’s 
generalized Berwald space of dimension two where as Numata (1984) has considered the generalized 
Berwald space of G-scalar curvature. 

Prasad et.al., (2009) introduced the Wagner connection of Finsler space, with mth-root metric which is h-
metrical. In the present paper we are concerned with semi-symmetric h-recurrent Finsler connection with 
mth-root metric. 

2. Preliminaries 
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The mth-root Finsler metric L (x, y) of an n-dimensional differentiable manifold Mn is first defined by H. 

Shimada (1979) as 

           {L(x, y)}m  = i i i1 2 m
i i i1 2 m

a ... (x) y y ........y    

where the coefficients i i i1 2 m
a ... (x)  are components of a symmetric tensor field covariant of order m. 

Consequently, the second root metric is, of course, a  Riemannian metric and we shall restrict m > 2 
throughout the paper. The third and fourth root metrics are especially interesting and have the well known 
name: 

     L3 = aijk (x) yi yj yk    Cubit metric (Antonelli, et al., 1993 ) and Matsumoto and Numata (1979) 
   

     L4 = ahijk (x) yh yi yj yk        Quartic metric (Roxburgh,1992)   

We shall sketch some fundamental point of the theory of Finsler space Fn = (Mn, L(x, y)) with mth-root 

metric L(x, y) for the later use. 

  Let us first define the tensor ai (x, y), aij (x, y)  and  aijk (x, y) as follows: 

 (a)   Lm – 1 ai = ii i32 m
ii i2 m

a ... (x) y y ........y
  

 (2.1) 

 (b)   Lm – 2 aij = i i3 m
i ji i3 m

a ... (x) y ..........y  

 (c)   Lm – 3 aijk = i i4 m
i jki i4 m

a ... (x) y ..........y . 

Then the normalized supporting element i i L l , the angular metric tensor hij = i jL( L)   , the 

fundamental metric tensor gij = 
2

i j L

2

  
, and gijk = 

2
i j kL

4

    
, of  Fn are written as  

      (a)   li = ai,   hij = (m – 1)(aij – ai aj), (2.2) 

  (b)   gij = (m – 1) aij – (m – 2) ai aj 

  (c)   2Lgijk = (m – 1)(m – 2)(aijk – aij ak – ajk ai – aki aj – 2ai aj ak). 

  We have the following relations among ai, aij and aijk  

       (a)   ai y
i = L,aij y

j = Lai,  aijk y
k = Laij, (2.3) 

  (b)   (aij – ai aj) y
j = 0,  (aijk – aij ak) y

k = 0, 

  (c)   (aijk – aij ak) y
i = L(ajk – aj ak), 
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  (d)   L k ij( a )  = (m – 2)(aijk – aij ak). 

Let us call aij (x, y) the basic tensor, because this played an important role in the papers of Matsumoto and 

Numata (1979) and Shimada (1979). The metric L is called regular if the basic tensor has non-vanishing 

determinant. Throughout our theories of mth-root metrics we should suppose the regularity of the metrics. 

   Let aij (x, y) be reciprocal tensor of aij (x, y) and we define 

    ai = aih ah,   k kh
ij hija a a (2.4)  

The reciprocal gij (x, y) of the fundamental metric tensor gij (x, y) and li = yi/L = gih lh are written as  

     (m 1) gij – aij  + (m - 2) ai aj,     li = ai. (2.5) 

   Hence from (2.3)(a) we have  

      i j h
i ij i ij h ija a 1, a a a , a a a   . 

A Finsler connection of (Mn, L) is a triad i i i
jk k jk(F , N ,g )  of a v- connection i

jkF , a non-linear connection 

i
kN  and a vertical connection i

jkg  (Matsumoto, 1986). If a Finsler connection is given the h and v-

covariant derivatives of any tensor field i
jK  are defined by  

     i i r i i r
j|k k j j rk r jkK d K K F K F  

             
(2.6)  

    i i r i i r
j k k j j rk r jkK | K K g K g   

  
(2.7)  

where 

      r
k k k r k kk k

d N , ,
x y

 
       

 
  . 

The deflection tensor field i
jD , the (h) h-torsion tensor field i

jkT  and the (v) v-torsion tensor field  i
jkS  of 

a Finsler connection are given by  

  (a)   i k i i i
j kj j | jD y F N y   (2.8)   

  (b)   i i i
jk jk kjT F F   
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  (c)   i i i
jk jk kjS g g  . 

When a Finsler metric is given, various Finsler connections are determined from the metric. The well 
known examples are Cartan’s connection, Rund’s connection and Berwald’s connection. In this paper we 

shall use Cartan’s connection only which will be denoted by  *i i i
jk j jkC ( , G , g )    and is uniquely 

determined from the metric function L by the following five axioms  

   (C1) The connection is h-metrical i.e., gij|k = 0 

   (C2) The connection v-metrical i.e., gij|k = 0 

   (C3) The deflection tensor field i
jD  vanishes, 

   (C4) The torsion tensor field i
jkT  vanishes, 

   (C5) The torsion tensor field i
jkS vanishes. 

Hashiguchi (1975) replaced the condition (C3) by some weaker condition and determined a Finsler 

connection with the given deflection tensor field. He has also determined uniquely a Finsler connection 

by replacing the condition (C4). A generalized Cartan’s connection is a Finsler connection satisfying the 

conditions (C1), (C2), (C3) and (C5) while a Wagner connection  with respect to Sj is a Finsler connection 

satisfying the axioms (C1), (C2), (C3), (C5) and  (*C4) The connection is semi-symmetric i.e., 

i i i
jk j k k jT S S    . 

   The Wagner connection will be denoted by  

i i i
jk k jkW (F , N , g )   

and are given by  

  (a)  i *i 2 i i r h i i i h
jk jk jkh jr kh jkh j kh k jhF L (S g g )S (y g y g y g )S       (2.9) 

            i i i
kh 0 jk k jg S g S S ,     

  (b)  i i 2 i r i i
j j jr j j 0N G L g S y S S     

  (c)  i ih
jk h jk

1
g g g

2
   
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where  Si = gij Sj, 
i
jkhS  is the v-curvature tensor of  C  and ‘0’ denotes the contraction with yi . 

3. h-recurrent connection with deflection and torsion  

Let the Finsler connection is h-recurrent i.e., gij|k = bk gij, for some covariant vector bk, we have to notice 
that some formula have the style different from the ones familiar to us. For example the h-recurrency of 
the metric tensor gij gives the formula  

       h
ijk| ik| hj ijkg g g b g .l l l 

                 
(3.1) 

Theorem (3.1).  Given a non linear connection i
kN a semi- symmetric Finsler (1, 2) tensor field i

jkT  

and covariant vector fields bk and Sk in a Finsler space there exists a unique Finsler connection 
i i i
jk k jk(F , N , g )  satisfying the axioms (C2), (C5) and  

  ( '
1C ) The connection is h-recurrent that is gij| k = bk gij, 

  ( '
3C ) The non linear connection is the given i

kN ,   

  ( '
4C ) The (h) h-torsion tensor field i

jkT  is semi-symmetric i.e., 

i i i
jk j k k jT S S    .  

Proof :  From the axioms (C2) and (C5) it follows that the vertical connection i
jkg  is the same as Cartan’s 

vertical connection given by (2.9) (c). 

From the axiom ( '
1C ) we have  

m m m
k ij k m ij mj ik im jk k ijg N g g F g F b g      . 

   Applying Christoffel process to the above equation and using axiom ( '
4C ), we get  

     i i i m i m hi m i i i
jk jk km j jm k jkh h j k k j jk

1
F Y (g N g N g g N ) (b b b g )

2
         (3.2) 

           +  i i
jk k jg S S  . 

In view of (3.2) and axiom ( '
3C ) it is clear that the Finsler connection i i

jk k(F , N ,  i
jkg )  is uniquely 

determined from the metric function L and from the given vector fields bk and Sk. 
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   For the above connection the deflection tensor field i
kD  is obtained by contraction of (3.2).   

   i i i m i m i i i i i i
k k km km 0 k 0 k k k k k 0

1
D G 2g G g N N (b b y b y ) y S S

2
           . (3.3)  

   Contracting (3.3) with yk, we get  

    i i i i i 2 2 i i
0 0 0 0

1
N 2G D b y b L L S y S

2
      .(3.4) 

   Substituting the value of  i
0N  in (3.3) and using the fact that i j

jkg y 0 , we get 

     i i i 2 m m m m 2 i i i
k k km 0 0 k k 0 k

1
N G g (L S y S D b L ) (y S S D )

2
          

       i i i
0 k k k

1
(b b y b y )

2
    . 

Hence we have the following: 

Theorem  (3.2). Given a Finsler (1, 1) tensor field i
kD covariant vector fields bk and Sk in a Finsler 

space there exists a unique Finsler connection i i
jk k(F , N , i

jkg )  satisfying the axioms ( '
1C ), (C2), ( '

4C ), 

(C5) and   ( "
3C ) The deflection tensor field the given i

kD .  

    The v-connection i
jkF  is given by (3.2), in which the non-linear connection is given by  

     i i i m i
k k km 0 kN G g B B   (3.5)  

where 

    i i i i
k k k 0 kB y S S D   i i i

0 k k k
1

(b b y b y )
2

    .(3.6)  

The vertical connection is given by (2.9) (c).  

As a special case of the above theorem if we impose the axiom (C3) instead of  ( "
3C ), the i

kB  in (3.6) 

become  

     i i i
k k k 0B y S S  i i i

0 k k k
1

(b b y b y )
2

    (3.7) 

and we have the following  
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Theorem  (3.3).  Given covariant vector fields bk and Sk in a Finsler space there exists a unique Finsler 

connection i i
jk k(F , N , i

jkg )  satisfying the axioms ( '
1C ), (C2), (

'
4C ) and (C5). These corfficients are given 

by (3.2), (2.9) (c) and   

    i i i 2 m m m 2 i i
k k km 0 k k 0

1
N G g (L S y S b L ) y S S

2
       i i i

0 k k k
1

(b b y b y )
2

    . (3.8) 

If we assume that i
kB 0 , equation (3.5) reduces to i i

k kN G , conversely if i i
k kN G  then from (3.5) 

we get i i m
k km 0B g B  which after contracting with yk and using the fact that i k

kmg y 0 , we get m
0B 0  

hence i
kB 0 . Thus we have the following which gives the semi-symmetric Finsler connection with 

deflection. 

Theorem  (3.4). Given covariant vector fields bk and Sk in a Finsler space there exists a unique Finsler 

connection i i
jk k(F , N , i

jkg )  satisfying the axioms ( '
1C ), (C2), (

'
4C ) (C5) and  

  ( '"
3C )  The non-linear connection i

kN  is the one given by E Cartan. 

   The coefficient  i
jkF  are given by: 

i i i m i m hi m i i i i i
jk jk km j jm k jkm h j k k j jk jk k j

1
F Y (g G g G g g G ) (b b b g ) g S S .

2
            (3.9)  

   The deflection tensor field i
kD  is expresed as  

   i i i i i i
k k k 0 0 k k k

1
D y S S (b b y b y ).

2
       (3.10)  

4. Semi-symmtric h-recurrent Finsler connection of mth-root metric 

First of all we remember equation (2.2)(b) giving the fundamental tensor gij of a mth-root Finsler space Fn. 
This tensor is different from the intrinsic metric tensor aij in the regular Fn. Since 

   L2(x, y) = gij (x, y) yi yj = aij (x, y) yi yj. (4.1)   

Fn is regarded as a generalized metric space of line element in the Moor sense (1956), because there is 
generally no such a function M (x, y) that aij is given by  

      2
ij i j

1
a M .

2
     

In view point of (4.1) it seems natural to us to consider the problem determining a semi-symmetric Finsler 

connection based on the intrinsic metric tensor aij(x, y). 
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Theorem  (4.1).  In a regular Finsler space Fn with mth-root metric, a semi-symmetric Finsler connection 

* * i * i
jk kC ( F , N ,  * i

jkg )  is uniquely determined from the intrinsic metric tensor aij (x, y) by the 

following five axioms: 

   (F1) It is intrinsic h-metrical i.e., aij|*k = 0, 

   (F2) It is intrinsic v-metrical i.e., aij|*k = 0, 

   (F3) Its deflection tensor field * i
jD  vanishes i.e.,  * i k * i

j kjN y F ,  

   (F4) The (h) h-torsion tensor field * i
jkT  is semi-symmetric with respect to pj i.e., 

       * i i i
jk k k k jT p p    . 

   (F5) It is v-symmetric i.e., * i
jkS = 0. 

Proof.  The axioms (F2) and (F5) leads us immediately to  

     * i ir
jk k jr j kr r jk

1
g a ( a a a )

2
        .(4.2)   

  That is the coefficients * i
jkg  are Christoffel symbols constructed from aij (x, y) with respect to yi . 

Differetiating (2.2)(b) by yk and using (2.2)(a), we get  

    k ij ijk ik j jk i
2 m 2

a g ( h h )
m 1 L(m 1)


   

 
 l l .(4.3)   

  Thus (4.2), (4.3) and (2.5) give the relation  

     * i i i
jk jk jk

m 2
g g h

L(m 1)


 


l (4.4) .  

Thus the vertical connection  * i
jkg  is determined uniquely from L. 

  Secondly we shall find * i
jkF  in terms of i

jkF  which are uniquely obtained from metric function L 

by the axioms quoted in theorem (3.4). 

  Let   i * i i
jk jk jkD F F   

where i
jkF  is given by (3.2). 

  Since i i i i
jk kj j k k jF F S S     , therefore axiom (F4) gives  

     i i i i
jk kj j k k jD D P P     (4.5) 

where    Pi = pi – Si. 
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  From the axioms (F3) and (C3), it follows that 

       i * i i
0k k kD N N  . 

Since gij|k = bk gij, we have ai|k = 1
2 bk ai, equation (2.2)(b) leads to aij|k = bk aij with respect to the 

connection i
jkF  given in theorem (3.4). 

 By Virtue of aij|*k = 0 and aij|k = bk aij, we may  write 

     r
r ij 0k ijk jik k ija D D D b a    (4.6) 

where Dijk = arj
r
ikD . Applying Christoffel process to (4.6) and using (4.3) and (4.5), we get  

   r r r
ijk ij 0rk jk 0ri ki 0rj i 0 jk 0kj

1 m 2
D [g D g D g D ] [ (D D )

m 1 2L(m 1)
l


    

 
(4.7)  

     k 0 ji 0ij j 0ki 0ik i j 00k j k 00i k i 00 j2

m 2
(D D ) (D D ) ( D D D )

L (m 1)
l l l l l l l l


      


  

       jk i ik j k ij i jk j ik
1

a P a P (b a b a b a ) 0
2

      . 

Contraction of (4.7) by yi yields, 

   r
0 jk jk 0r0 j k 000 0 jk 0kj2

1 m 2 m 2
D g D D (D D )

m 1 2(m 1)L (m 1)
l l

 
   

 
(4.8)  

   j 0k0 00k k 0 j0 00 j
m 2

[ (D D ) (D D )]
2L(m 1)

l l


   


 

    jk 0 k j k j 0 jk j k
1

a P La P (b L a b a b La ) 0
2

      . 

Contraction of (4.8) by yk and use of (2.3) (a) yields  

     2 2
0 j0 j 000 j 0 j 0 j j

(2m 3) (m 2) 1
D D L a P L P b La b L 0

m 1 L(m 1) 2
l

 
     

 
.(4.9) 

Further contraction of above equation by yj gives D000 =  2
0

1
b L

2
 hence (4.9) reduces to  

  2 2
0 j0 j j 0 0 j 0 j j

2m 3 (m 2) 1
D L P L a P b L b La b L

m 1 2(m 1) 2
l

 
    

 
.(4.10)  

   Putting the value of D0j0 from (4.10) in (4.8), we get 
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2

r 2
0 jk r jk 0 jk 0kj j k

L m 2 m 2 m 1
D P g (D D ) [ { L P

2m 3 2(m 1) 2L(m 1) 2m 3
l

  
   

   
(4.11)  

     2
k 0 00k k j j 0 00 j jk 0 k j

m 1 m 1 m 1
L P D } { L P L P D }] a P La P

2m 3 2m 3 2m 3
l l l

  
      

  
 

 r 2
jk r j k 0 k j j k k j 0 jk j k

1 (m 2) 1
g b L (2 b b L b L) (b La b a b La )

2(2m 3) 4(2m 3) 2
l l l l


      

 
. 

Contraction of (4.11) with yj leads to 

       2
00k k 0 k

1 m 2
D [b L b L ]

2 2m 3
l


 


. 

Thus (4.11) reduces to 

   

 

2
r

0 jk 0kj r jk j k k j j k 0
3m 4 m 2 L m 2

D D P g [L( P P ) 2 P ]
2(m 1) 2(m 1) 2m 3 2(m 3)

l l l l
  

    
     

    

 

r 2
jk 0 k j jk r j k jk 0

1 1 m 2
a P La P g b L [ a ]b

2(2m 3) 2 2m 3
l l


    

   

    

2

k j j k k j j k
(m 2) L 1

[b b ] ( b La b La )
4(m 1)(2m 3) 2

l l


   
  . (4.12)  

Consequently (4.7) yields  

  

2
r h r h r h

ijk ij rk jk ri ki rj n 0 ijk r
L 1 1

D [g g g g g g ]P P g LP
(m 1)(2m 3) m 1 (2m 3)

    
     

          

r r r
ij k jk i j ik r i k j ik j 0

1 m 2 m 2
[g g ] L g P P a P

m 1 2m 3 L(m 1)
l l l l l l

 
   

    

      
2

i j k 0 ik j jk i i j k j k i
(m 2) m 2

P a P a P [ P P ]
L(m 1)(2m 3) (2m 3)

l l l l l l l
 

    
  

 

      
2

r h r h r hh
0 ijk ij rk jk ri ik rj

b L1 m 2
b g [ (g g g g g g )

2(m 1) 2(m 1)(2m 3) 2m 3


   

   
 

      2 r r r r r r
r ij k jk i ik j r ij k jk i ik j

(3m 5)
b L (g g g ) b L(g g g )]

(2m 3)
l l l l l l


     


 

      
2

2 r h r h r h
h ij rk jk ri ik rj r2

1 (7m 20m 14)
b L (g g g g g g ) b L

2(m 1)(2m 3) 4(m 1) (2m 3)

 
    

   
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          r r r r rr
k ij i jk j ik i j k j k i i k j jk i ij k

b L(m 2)
( g g g ) [L( b b b ) (g g )

2(2m 3) 2m 3
l l l l l l l l l l l


      

 
 

      r 2
i j k j k i i k j ik j r

(3m 5) (m 2) 1
( b b b )] g b L

(2m 3) 2L(m 1) 2m 3
l l l l l l l

        
 

      i j k 0 0 j ik i j k j k i i k j2

(m 2) (m 2)
b b a [( b b b )

(2m 3) 2L (m 1)
l l l l l l l l l l

 
     

 

      0 i j k k ij i jk j ik
3(m 2) 1

b L ] (b a b a b a )
(2m 3) 2

l l l


   


. 

   This equation determines the value of * i
jkF  in terms of i

jkF  and consequently * i
jN  in terms of i

jN  

5. Semi-symmetric h-recurrent Wagner connection with mth-root metric 

We shall find the semi-symmetric h-recurrent Wagner connection WT of a Finsler space Fn with mth-root 

metric. Since i
jkg  is immediately given (2.2)(c) and (2.9)(c), we shall only deal with i

jkF  and i
jN . 

 On account of axioms (C1), (C3) and ( '
4C ) the quantities i

jkF , i
jN  are determined by three conditions  

   (a)  aij|k = bk aij            (b)       i
jN = yk i

kjF
  

(5.1) 

   (c)  i i i i
jk kj j k k jF F S S     . 

It follows from (2.3)(d) that (5.1)(a) is written as   

    r r r
k ij ijr ij r k rj ik ir jk k ij

(m 2)
a (a a a )N a F a F b a

L


      .(5.2)  

   Let us apply Christoffel process to (5.2). If we put  

      ijk k ij i jk j ik2f a a a .       

   Then in view of (5.1) (c), we have  

     r r r
jr ki ijk ijr ij r k jkr jk r i

m 2 m 2
a F f ( a a a )N ( a a a )N

2L 2L

 
    

  
(5.3) 

                 r
kir ki r j ik j ij k k ij i jk j ik

m 2 1
( a a a )N a S a S (b a b a b a )

2L 2


       . 

   Contraction of (5.3) by yk and use of (5.1) (b) gives  
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    r r r
jr i ij0 ijr ij r jr j r i

m 2 m 2
a N f ( a a a )N ( a a a )N

2L 2

 
     (5.4)  

                 r
ir i r j i j ij 0 0 ij i j j i

m 2 1
( a a a )N La S a S (b a b La b La )

2 2


        

where we have put r k r
k2N y N . Further contraction of (5.4) by yi and use of (2.3)(b) and (2.3)(c) gives  

     r r 2 2
jr 0 j0 r j j j 0 0 j j

1
2(m 1)a N f 2(m 2) a N a L S La S b La b L

2
       

  
.(5.5) 

   If we contract (5.5) by yj, then (2.3)(a) leads to  

    r 2
r 000 0

1
2La N f b L

2
  .(5.6)  

   Hence (5.5) can be written as  

    r 2 2
jr 0 j0 000 j j j 0 0 j j

m 2 1
2(m 1)a N f f a L S La S (mb La b L )

L 2


       .  (5.7)  

   On the other hand transvecting (5.4) by yj, we get from (2.3)(b) and (2.3)(c) 

    r 2
r i i00 i

1
La N f b L

2
  .(5.8)  

We substitute (5.6), (5.7) and (5.8) in (5.4) using the notation k
ija  defined by (2.4), we get (5.4) of the 

following form  

   

r r r
jr i ir j ij0 0r0 ij 000 ij2

m m 2 m 2 m 2
a N a N f f a f a

2 2 2L(m 1) 2(m 1)L

  
   

  (5.9)  
      

 r
i00 j j00 i ij r ij 0 i j

m 2 (m 2)L m
(f a f a ) a S a S La S

2L 2(m 1) 2(m 1)

 
    

 
    

              r
ij r 0 ij j i i j

(m 2)L m 1
a b b a a b L a b L

4(m 1) 4 m 1

        
. 

Let us sum (5.9), the equation obtained from it by multiplying 
m

m 2
  and interchanging i and j. Then we 

final obtain  

   

 

r r
ir j ij0 ji0 000 ij i00 j j00 i 0r0 ji2

2(m 1) m 1 1
a N f f f a (f a f a f a )

m 2 m 2 LL


     

    (5.10)  
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 r r
ji r ij 0 i j j i ij r

m m 1
La S a S La S La S La b

m 2 m 2 2
    

 
     

             0 ij i j j i
m

(b a a b L a b L)
2(m 2)

  


. 

   If we define  
   
 3 m

3 m 3 m 3 m

k k
ijk k ijk k i jkk k j ikk kA (x, y) ( a ....... a ....... a ....... ) y ......y ,       

then we have  

       

 

m 2
ijk ijk ij k00 jk i00 ki j002

m 2
2L f A (a A a A a A )

mL
 

   
. 

   Therefore equation (5.10) may be written as  

    r
ir j ij0 ji0m 2

2(m 1) 1
a N {(m 2)A mA }

m 2 2(m 2)L 


  
    

(5.11) 

       r r
ij r00 0r0 ji r ij 0 i jm 1

1 m
a {(m 2)A mA } La S a S La S

m 22mL      


  

          r
j i ij r 0 ij i j j i

mL 1 m
a S La b (b a a b L a b L)

m 2 2 2(m 2)
    

 
. 

   Also equation (5.7) may be written as  

 r 2 2
jr 0 j0 j00 j j 0 0 j jm 2

1 m 2 1
2(m 1)a N (A A ) L S La S (mb La b L )

m 22L 


       .   (5.12) 

  

   Summarizing the above results we have the following 

Theorem (5.1).  The coefficients 
i i
jk k(F , N , i

jkg )
 of the semi-symmetric h-recurrent Wagner 

connection with mth-root metric are given (5.5), (5.10) or (5.11) and (2.2)(c) respectively where 

i i r
r

1
N N y

2
   is given (5.7) or (5.12). 
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