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Abstract: In the present paper, a Finsler space whose curvature tensor 
i
j k hH satisfies   ,i i i i

m j k h m j k h m j k h k j hH H g g     B where mB is Berwald 

covariant differential operator, m and m are non-null covariant vectors, 

is introduced and such space is called as a generalized H-recurrent Finsler 
space. The Ricci tensor k hH , the vector kH and the scalar curvature H of 

such space are non-vanishing. Under certain conditions a generalized H-
recurrent Finsler space becomes a Landsberg space. Some conditions have 
been pointed out which reduce a generalized H-recurrent Finsler space

( 2)nF n  into a Riemannian space of constant Riemannian curvature. If 

the covariant vector m   is independent of ix and the dimension of the 

space is greater than two, the space is necessarily Riemannian.
Keywords: Finsler space, Generalized H-recurrent Finsler space, Ricci 
tensor, Landsberg space, Riemannian space of constant Riemannian 
curvature
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1. Introduction

A 3-dimensional Riemannian space of recurrent curvature was 
introduced and studied by H. S. Ruse1. This study was extended to an n-
dimensional Riemannian space by A. G. Walker2. Several significant 
contributions towards such spaces were made by a large number of 
geometers including E. M. Patterson3, Y. C. Wong4, Y. C. Wong and K. 
Yano5. Such theory was extended to Finsler spaces by A. Mόor6,7, R. S. 
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Mishra and H. D. Pande8, R. N. Sen9, R. B. Misra10, P. N. Pandey11-18 and 
many others. U. C. De and N. Guha19 introduced a generalized recurrent 
Riemannian manifold. U. C. De and D. Kamilya20, Y. B. Maralabhavi and 
M. Rathnamma21 also contributed towards a generalized recurrent and 
generalized concircular recurrent Riemannian manifolds. The aim of the 
present paper is to introduce and study a generalized H-recurrent Finsler 
space.

Let nF be an n-dimensional Finsler space equipped with the metric 
function F satisfying the requisite conditions22. Let the components of the 
corresponding metric tensor and the connection coefficients of Berwald be
denoted by i jg and i

j kG respectively. These are positively homogeneous of 

degree zero in .ix Due to their homogeneity in ix , we have

(1.1)    (a) 0h
j k hC x     and    (b)   0,i h

j k hG x      

where , i
j k h h j k j k hC g G  = h

i
j kG and .h hx


 





j k hC and i

j k hG are components 

of tensors and are symmetric in their lower indices. The Berwald covariant 
derivative of an arbitrary tensor i

jT with respect to kx is given by 

(1.2)               ( ) ,i i i r r i i r
k j k j r j k j r k r j kT T T G T G T G     B

  

where .r r s
k s kG G x      

The Berwald covariant derivative gives rise to the commutation formula 

(1.3)             ( ) ,i i r i i r i r
j k h k j h h jk r r j k h r h j kT T T H T H T H    B B B B

   

where i
j k hH defined by1

(1.4)                [ ] [ ] [ ]2 ,i i i r i r
j k h j k h r h j k r j k hH G G G G G   

are components of Berwald curvature tensor and 

(1.5)     (a)       .i i h
j k j k hH H x 

In (1.4), the square brackets denote the skew-symmetric part of the tensor 

with respect to the indices enclosed therein and .j jx


 


It is clear from the

                                                          
1 In Rund’s book, i

j k hH defined here, is denoted by i
h k jH . This difference must be noted.
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definition that the Berwald curvature tensor i
j k hH is skew-symmetric in its 

first two lower indices and positively homogeneous of degree zero in ix . 

Berwald deviation tensor i
jH is defind as

(1.5)    ( ) .i i k
j j kb H H x 

From the contraction of the indices i and j in , andi i i
j k h j k jH H H , we have

(1.5)    ( ) , ( ) , ( ) ( 1) .i i k
k h i k h k i k kc H H d H H e H x n H                                                                                            

The Berwald curvature tensor i
j k hH satisfies the following Bianchi identities

(1.6)  0.i i i r i r i r i
m j k h k m j h j k mh j k hm r kh j m r h j k m rH H H H G H G H G     B B B    

The commutation formulae for the operators j and kB are given by

(1.7)          .i i r i i r
j k h k j h h j k r r j k hT T T G T G     B B    

A Finsler space nF is called recurrent if its curvature tensor i
j k hH

satisfies

(1.8)              ,i i
m j k h m j k hH H B

where m is a non-null covariant vector10. The vector m appearing in (1.8) 

is called the recurrence vector. P. N. Pandey11 proved that the recurrence 
vector m is independent of 'ix s and showed that the Bianchi identities 

(1.6) for a recurrent Finsler space split into the following identities

(1.9)     (a)    0,i i i
m j k h k m j h j k mhH H H    

             (b)    0.r i i r i r
j k hm r r k hm j j r hm kH G H G H G  

The Riemannian curvature R of a Finsler Space nF at a point ix with 

respect to 2-directions  ,i ix X is defined as22

(1.10)      
( , )

,
( )

i i i h j k
i j hk

i h j k
ih j k i j hk

K x x x x X X
R

g g g g x x X X




  

 

where i
j k hK are components of Cartan curvature tensor and .r

i j hk r j ihkK g K
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A point ix of a Finsler space nF is said to be an isotropic point if the 
Riemannian curvature at ix is independent of the choice of the direction iX . 

A Finsler space nF is called isotropic Finsler space or a Finsler space of 
scalar curvature if every point of nF is isotropic. A two dimensional Finsler 
space is necessarily isotropic.

The necessary and sufficient condition for a Finsler space ( 2)nF n  to
be a Finsler space of scalar curvature is given by

(1.11)                     2 .i i i
h h hH F R l l 

If the Riemannian curvature R is constant, the space is said to be a space of 
constant curvature. The necessary and sufficient condition for a Finsler space 

( 2)nF n  to be of constant curvature is given by

(1.12)                     .l i k j i j l k i k l jH R g g g g 

A Finsler space nF is said to be a Landsberg space if it satisfies 

(1.13)       0,i
i j k hy G 

where .j
i i jy g x 

2. Generalized H-Recurrent Finsler Space

Let us consider a Finsler space nF whose Berwald curvature tensor 
i
j k hH satisfies

(2.1)                ,i i i i
m j k h m j k h m j k h k j hH H g g     B

where m and m are non-null covariant vector fields. We shall call such 

Finsler space as a generalized H-recurrent Finsler space.

Let us consider a generalized H-recurrent Finsler space characterized by
(2.1). Transvecting (2.1) by hx , we get

(2.2)              .i i i i
m j k m j k m j k k jH H y y     B

Further transvecting (2.2) by kx , we have

(2.3)              2 .i i i i
m j m j m j jH H F x y     B
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Contracting the indices i and j in (2.1), (2.2) and (2.3) and using (1.5 c), we 
get

(2.4)             ( 1) ,m k h m k h m k hH H n g   B

(2.5)             ( 1)m k m k m kH H n y   B   and

(2.6)             2.m m mH H F  B   

The last three equations show that the tensor k hH , the vector kH and the 

scalar curvature H cannot vanish because the vanishing of any one of these 
would imply 0,m  a contradiction.

Therefore, we conclude
Theorem 2.1. The Ricci tensor k hH , the curvature vector kH and the 

scalar curvature H of a generalized H-recurrent Finsler space are non-
vanishing.

Differentiating (2.5) partially with respect to hx , we get

(2.7)           ( 1) ( 1) .h m k h m k m k h h m k m k hH H H n y n g             B   

Using the commutation formula (1.7), ,h k k hH H  and h k k hy g  , we 

have

(2.8)    ( 1) ( 1) .r
m k h r hmk h m k m k h h m k m k hH H G H H n y n g            B     

Using (2.4) in (2.8), we get

(2.9)          ( 1) .r
r hmk h m k h m kH G H n y          

Transvecting (2.9) by kx and using (1.1 b) and (1.5 e), we have

(2.10)            20 ,h m h mH F        

which implies

(2.11)        
 

2
.

h m

h m H
F





  




If the vector m is independent of ix , the equation (2.11) shows that the 

vector m is also independent of ix . Conversly, if the vector m is 

independent of ix , we get 0.h mH   In view of theorem 3.1, the condition 
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0h mH   implies 0h m  , i.e. the covariant vector m is also 

independent of ix . This leads to

Theorem 2.2. The covariant vector m is independent of ix if and only 

if the covariant vector m is independent of ix .

Suppose the vector m is not independent of ix , then (2.9) and (2.11) 

together imply

(2.12)         2

( 1)
.r

r hmk h m k k

n H
H G H y

F
      

 
   

Transvecting (2.12) by mx , we get 

(2.13)          2

( 1)
0,m

h m k k

n H
x H y

F
     

 
 

which implies

(2.14)       2

( 1)
0,h h k k

n H
H y

F
       

 


where .h
h x  

The equation (2.14) implies at least one of the following conditions 

(2.15)      
2

( 1)
( ) , ( ) .h h k k

n H
a b H y

F
  

  

Thus, we have

Theorem 2.3. In a generalized H-recurrent Finsler space for which the 
covariant vector m is not independent of ix , at least one of the conditions 

(2.15 a) and (2.15 b) holds.

Suppose (2.15 b) holds. Then (2.12) implies

(2.16)             
2

( 1)
0.r

r hmk

n H
y G

F


    

Since 1 and 0n H  , we have 0r
r hmky G  . Therefore the space is a

Landsberg space. Thus, we have

Theorem 2.4. A generalized H-recurrent Finsler space is a Landsberg 
space if condition (2.15 b) holds.
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If the covariant vector ,m m   in view of Theorem 3.3, (2.15 b) holds 

good. In view of this fact, we may rewrite Theorem 3.4 in the following 
form

Theorem 2.5. A generalized H-recurrent Finsler space is necessarily a 
Landsberg space provided .m m  

Differentiating (2.2) partially with respect to hx , we get

        .i i i i i i i
h m j k h m j k m j k h h m j k k j m j k h k j hH H H y y g g                 B

Utilizing the commutation formula exhibited by (1.7) and using
i i

h j k j k hH H  and (2.1), we have

(2.17)        .r i i r i r i i i
j k hm r r k j hm j r k hm h m j k h m j k k jH G H G H G H y y          

Transvecting (2.17) by iy and using the identity 0i
i jky H  established by the 

first author11, we get

(2.18)                     0.r i
j k i hm rH y G 

Transvection of (2.18) by kx gives

(2.19)                    0.r i
j i hm rH y G 

If det 0,i
jH  (2.19) implies 0i

i hm ry G  , i.e. the space is a Landsberg space. 

Thus, we have

Theorem 2.6. A generalized H-recurrent Finsler space is a Landsberg 
space provided det 0i

jH  .

Transvecting (2.17) by kx and using 2 ,k
kx y F we have

(2.20)             2 .r i i r i i i
j hm r r j hm h m j h m j jH G H G H F x y         

Substituting the value of h m from (2.11) in (2.20), we get

(2.21)       ,r i i r i i i
j hm r r j hm h m j j jH G H G H H l l       



where and .
i

i i
i

yx
l l

F F
 


If
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(2.22)          0r i i r
j hm r r j hmH G H G  .

We have at least one of the following conditions

(2.23)         (a)   0,h m     (b)   .i i i
j j jH H l l 

Putting 2H F R , (2.23 b) may be written as 

(2.24)         2i i i
j j jH F R l l  .

Therefore, the space is a Finsler space of scalar curvature.
Using (2.23 b) in (2.22), we get 0,r

r hm jHl G  which, in view of Theorem 3.1 

and r
r

y
l

F
 , implies 0,r

r hm jy G  i.e. the space is a Landsberg space. Thus, 

we see that if (2.23 a) does not hold, the space is a Landsberg space of scalar 
curvature. But in view of Numata’s theorem21, a Landsberg space 

( 2)nF n  of scalar curvature is a Riemannian space of constant Riemannian 
curvature provided 0R  . This leads to

Theorem 2.7. A generalized H-recurrent Finsler space ( 2)nF n 
admitting 0r i i r

j hm r r j hmH G H G  is a Riemannian space of constant 

Riemannian curvature provided the covariant vector field m is not 

independent of ix .

3. A Generalized H-recurrent Finsler Space with the Vector m
Independent of the Directional Arguments

Let us consider a generalized H-recurrent Finsler space with the 
covariant vector m independent of ix . In view of Theorem 3.1, the 

covariant vector m is also independent of ix . Thus, for the space 

considered, we have

(3.1)          (a)   0,h m        (b)   0.h m 

In view of (3.1), (2.9) and (2.17) reduce to

(3.2)           0r
r hm kH G    

and

(3.3)          0.r i i r i r
j k hm r r k hm j j r hm kH G H G H G  
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Transvecting (3.3) with kx and using (1.1 b) and (1.5 b), we get

(3.4)              .r i i r
j hm r r hm jH G H G

Taking skew-symmetric part of (3.3) with respect to the indices j, k and h, 
we get

(3.5)              0.r i r i r i
j k hm r k h j mr h j k mrH G H G H G  

Transvecting (3.5) with kx , we have 

(3.6)              .r i r i
j hm r h j mrH G H G

In view of (3.5), Bianchi identities (1.6) reduces to 

(3.7)               0,i i i
m j k h k m j h j k mhH H H  B B B

which in view of (2.1), further reduce to 

(3.8)          
 

    0.

i i i i i
m j k h k m j h j k mh m j k h k j h

i i i i
k m j h j mh j k mh m k h

H H H g g

g g g g

     

     

   

    

In view of (2.1), the identities

                     0,i i i
m j k k m j j k mH H H  B B B

reduces to

(3.9)              0.i i i
m j k k m j j k mH H H    

Differentiating (3.9) partially with respect to hx and using (3.1 a), we get

(3.10)                0.i i i
m j k h k m j h j k mhH H H    

Using (3.10) in (3.8), we have

(3.11)               0.i i i i i i
m j k h k j h k m j h j mh j k mh m k hg g g g g g             

Contracting the indices i and j in (3.11), we find

(3.12)             ( 2) 0.m k h k mhn g g   

If 2,n  we have

(3.13)                  0.m k h k mhg g  
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Differentiating partially with respect to ,jx and using 2j k h j k hg C  and (3.1b), 

we obtain

(3.14)                 0.m j k h k j mhC C  

Transvecting (3.14) with ,mx we have 0,m
m j k hx C  which implies at least 

one of the following

(3.15)      (a)   0,m
m x        (b)   0.j k hC 

Since the vector m is independent of ix , 0m
m x  implies 0m  13. 

Therefore (3.15 a) is not true. Hence (3.15 b) is true, i.e. the Finsler space is 
necessarily Riemannian. This leads to

Theorem 3.1. A generalized H-recurrent Finsler space ( 2)nF n  with 

the covariant vector field m independent of ix , is necessarily Riemannian.

Acknowledgement

The second author gratefully acknowledges the financial support 
provided by the UGC, India.

References

1. H. S. Ruse, Three-dimensional spaces of recurrent curvature, Proc. London Math. Soc.,
50(2) (1949). 438–446.

2. A. G. Walker, On Ruse's spaces of recurrent curvature, Proc. London Math. Soc., 52(2)
(1950) 36–64.

3. E. M. Patterson, Some theorems on Ricci-recurrent spaces., J. London Math. Soc., 27
(1952) 287–295.

4. Y. C. Wong, Linear connextions with zero torsion and recurrent curvature, Trans. 
Amer. Math. Soc., 102 (1962) 471-506.

5. Y. C. Wong and K. Yano, Projectively flat spaces with recurrent curvature, Comment. 
Math. Helv., 35 (1961) 223-232.

6. A. Moόr, Untersuchungen über Finsler Rӓume von rekurrenter Krümmung, Tensor N. 
S., 13 (1963) 1-18.

7. A. Moόr, Unterrӓume von rekurrenter Krümmung in Finslerraumen, Tensor N. S., 24
(1972) 261-265.

8. R. S. Mishra and H. D. Pandey, Recurrent Finsler space., J. Indian Math. Soc. (N.S.), 
32 (1968) 17–22.

9. R. N. Sen, Finsler spaces of recurrent curvature, Tensor (N.S.), 19 (1968) 291–299.

10. R. B. Misra, On a recurrent Finsler space., Rev. Roumaine Math. Pures Appl., 18 (1973)
701–712.



        On a Generalized H-Recurrent Finsler Space                               211

11. P. N. Pandey, A note on recurrence vector, Proc. Nat. Acad. Sci., 51(A)(1981) 6-8.

12. P. N. Pandey, On some Finsler spaces of scalar curvature, Prog of Maths., 18 (1) (1984) 
41-48. 

13. P. N. Pandey, On decomposability of curvature tensor of a Finsler manifold, Acta 
Math. Acad. Sci. Hungar., 38 (1-4) (1981) 109–116.

14. P. N. Pandey, Decomposition of curvature tensor in a recurrent Finsler manifold. 
Tamkang J. Math. 10 (1) (1979) 31–34.

15. P. N. Pandey, A recurrent Finsler manifold with a concircular vector field, Acta Math. 
Acad. Sci. Hungar., 35 (3-4) (1980) 465–466.

16. P. N. Pandey, A recurrent Finsler manifold with a torse-forming vector field, Atti 
Accad. Sci. Torino Cl. Sci. Fis. Mat. Natur., 119(3-4) (1985) 100–106.

17. P. N. Pandey, V. J. Dwivedi, On T-recurrent Finsler spaces. Progr. Math. (Varanasi)
21 (2) (1987) 101–112.

18. P. N. Pandey and Sunita Pal, Hypersurface of a recurrent Finsler space, J. Int. Acad. 
Phy. Sci., 7 (2003) 9-18.

19. U. C. De and N. Guha, On generalised recurrent manifolds. Proc. Math. Soc., 7 (1991) 
7–11.

20. U. C. De and D. Kamilya, On generalized concircular recurrent manifolds, Bull. 
Calcutta Math. Soc., 86 (1) (1994) 69–72.

21. Y. B. Maralabhavi and M. Rathnamma, Generalized recurrent and concircular recurrent 
manifolds, Indian J. Pure Appl. Math., 30(11) (1999) 1167-1171.

22. H. Rund, The Differential Geometry of Finsler Spaces, Springer - Verlag, Berlin, 1959.

23. S. Numata, On Landsberg spaces of scalar curvature, J. Korean Math. Soc., 12 (1975) 
97-100. 

24. P. N. Pandey, On a Finsler space of zero projective curvature, Acta Math. Acad. Sci. 
Hunger., 39(1982) 387-388.



ISSN 0974 - 9373


[image: image198.wmf]i


jkh


H




Vol. 15(2011) Special Issue 1    Journal of International Academy of Physical Sciences pp. 201-211

[image: image199.wmf]i


hkj


H




206                        P. N. Pandey, Shivalika Saxena and Anjali Goswami

 

        On a Generalized H-Recurrent Finsler Space                               207



On a Generalized H-Recurrent Finsler Space


P. N. Pandey and Shivalika Saxena


Department of Mathematics


University of Allahabad, Allahabad-211 002


Email: pnpiaps@gmail.com, mathshivalika@gmail.com

Anjali Goswami


Department of Mathematics 


Jagannath Gupta Institute of Engineering & Technology, Sitapura, Jaipur


Email: dranjaligoswami09@gmail.com 


(Received June 14, 2011)


Abstract: In the present paper, a Finsler space whose curvature tensor 
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1. Introduction

A 3-dimensional Riemannian space of recurrent curvature was introduced and studied by H. S. Ruse1. This study was extended to an n-dimensional Riemannian space by A. G. Walker2. Several significant contributions towards such spaces were made by a large number of geometers including E. M. Patterson3, Y. C. Wong4, Y. C. Wong and K. Yano5. Such theory was extended to Finsler spaces by A. Mόor6,7, R. S. Mishra and H. D. Pande8, R. N. Sen9, R. B. Misra10, P. N. Pandey11-18 and many others. U. C. De and N. Guha19 introduced a generalized recurrent Riemannian manifold. U. C. De and D. Kamilya20, Y. B. Maralabhavi and M. Rathnamma21 also contributed towards a generalized recurrent and generalized concircular recurrent Riemannian manifolds. The aim of the present paper is to introduce and study a generalized H-recurrent Finsler space.
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are components of tensors and are symmetric in their lower indices. The Berwald covariant derivative of an arbitrary tensor 
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are components of Berwald curvature tensor and 
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In (1.4), the square brackets denote the skew-symmetric part of the tensor 
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If the Riemannian curvature R is constant, the space is said to be a space of constant curvature. The necessary and sufficient condition for a Finsler space 
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A Finsler space
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2. Generalized H-Recurrent Finsler Space


Let us consider a Finsler space 
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The equation (2.14) implies at least one of the following conditions 
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Thus, we have


Theorem 2.3. In a generalized H-recurrent Finsler space for which the covariant vector 
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(3.8)          
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In view of (2.1), the identities
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reduces to


(3.9)              
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Differentiating (3.9) partially with respect to 
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and using (3.1 a), we get
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Using (3.10) in (3.8), we have


(3.11)         
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Contracting the indices i and j in (3.11), we find
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If 
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Differentiating partially with respect to
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Transvecting (3.14) with 
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Since the vector 
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13. Therefore (3.15 a) is not true. Hence (3.15 b) is true, i.e. the Finsler space is necessarily Riemannian. This leads to

Theorem 3.1. A generalized H-recurrent Finsler space 

[image: image195.wmf](2)


n


Fn


>


with the covariant vector field 

[image: image196.wmf]m


l


 independent of 

[image: image197.wmf]i


x


&


, is necessarily Riemannian.


Acknowledgement

The second author gratefully acknowledges the financial support provided by the UGC, India.


References


1. H. S. Ruse, Three-dimensional spaces of recurrent curvature, Proc. London Math. Soc., 50(2) (1949). 438–446.

2. A. G. Walker, On Ruse's spaces of recurrent curvature, Proc. London Math. Soc., 52(2) (1950) 36–64.

3. E. M. Patterson, Some theorems on Ricci-recurrent spaces., J. London Math. Soc., 27 (1952) 287–295.

4. Y. C. Wong, Linear connextions with zero torsion and recurrent curvature, Trans. Amer. Math. Soc., 102 (1962) 471-506.

5. Y. C. Wong and K. Yano, Projectively flat spaces with recurrent curvature, Comment. Math. Helv., 35 (1961) 223-232.

6. A. Moόr, Untersuchungen über Finsler Rӓume von rekurrenter Krümmung, Tensor N. S., 13 (1963) 1-18.

7. A. Moόr, Unterrӓume von rekurrenter Krümmung in Finslerraumen, Tensor N. S., 24 (1972) 261-265.

8. R. S. Mishra and H. D. Pandey, Recurrent Finsler space.,  J. Indian Math. Soc. (N.S.), 32 (1968) 17–22.

9. R. N. Sen, Finsler spaces of recurrent curvature, Tensor (N.S.), 19 (1968) 291–299.

10. R. B. Misra, On a recurrent Finsler space., Rev. Roumaine Math. Pures Appl., 18 (1973) 701–712.

11. P. N. Pandey, A note on recurrence vector, Proc. Nat. Acad. Sci., 51(A)(1981) 6-8.


12. P. N. Pandey, On some Finsler spaces of scalar curvature, Prog of Maths., 18 (1) (1984) 41-48. 


13. P.  N. Pandey, On decomposability of curvature tensor of a Finsler manifold, Acta Math. Acad. Sci. Hungar., 38 (1-4) (1981) 109–116.


14. P.  N. Pandey, Decomposition of curvature tensor in a recurrent Finsler manifold. Tamkang J. Math. 10 (1) (1979) 31–34.

15. P.  N. Pandey, A recurrent Finsler manifold with a concircular vector field, Acta Math. Acad. Sci. Hungar., 35 (3-4) (1980) 465–466.

16. P.  N. Pandey, A recurrent Finsler manifold with a torse-forming vector field, Atti Accad. Sci. Torino Cl. Sci. Fis. Mat. Natur., 119(3-4) (1985) 100–106.

17. P. N. Pandey, V. J. Dwivedi,  On T-recurrent Finsler spaces. Progr. Math. (Varanasi) 21 (2) (1987) 101–112.

18. P. N. Pandey and Sunita Pal, Hypersurface of a recurrent Finsler space, J. Int. Acad. Phy. Sci., 7 (2003) 9-18.


19. U. C. De and N. Guha, On generalised recurrent manifolds. Proc. Math. Soc., 7 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=122616" (1991) 7–11. 


20. U. C. De and D. Kamilya, On generalized concircular recurrent manifolds, Bull. Calcutta Math. Soc., 86 (1) 

 HYPERLINK "http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=137797" (1994)  69–72.


21. Y. B. Maralabhavi and M. Rathnamma, Generalized recurrent and concircular recurrent manifolds, Indian J. Pure Appl. Math., 30(11) (1999) 1167-1171.


22. H. Rund, The Differential Geometry of Finsler Spaces, Springer - Verlag, Berlin, 1959.


23. S. Numata, On Landsberg spaces of scalar curvature, J. Korean Math. Soc., 12 (1975) 97-100. 

24. P. N. Pandey, On a Finsler space of zero projective curvature, Acta Math. Acad. Sci. Hunger., 39(1982) 387-388.


� In Rund’s book, � EMBED Equation.DSMT4  ��� defined here, is denoted by � EMBED Equation.DSMT4  ���. This difference must be noted.









_1390697600.unknown



_1390698320.unknown



_1390699158.unknown



_1390856397.unknown



_1390856473.unknown



_1390856524.unknown



_1390858256.unknown



_1390867027.unknown



_1390858200.unknown



_1390856505.unknown



_1390856409.unknown



_1390706064.unknown



_1390706838.unknown



_1390856238.unknown



_1390706793.unknown



_1390699394.unknown



_1390706017.unknown



_1390699321.unknown



_1390698592.unknown



_1390698851.unknown



_1390699124.unknown



_1390698783.unknown



_1390698468.unknown



_1390698524.unknown



_1390698405.unknown



_1390697898.unknown



_1390697963.unknown



_1390698111.unknown



_1390697915.unknown



_1390697731.unknown



_1390697854.unknown



_1390697661.unknown



_1385528351.unknown



_1390536259.unknown



_1390616859.unknown



_1390617125.unknown



_1390617753.unknown



_1390617791.unknown



_1390633323.unknown



_1390697571.unknown



_1390617858.unknown



_1390617875.unknown



_1390617768.unknown



_1390617778.unknown



_1390617761.unknown



_1390617634.unknown



_1390617736.unknown



_1390617745.unknown



_1390617725.unknown



_1390617658.unknown



_1390617512.unknown



_1390617572.unknown



_1390617297.unknown



_1390617000.unknown



_1390617108.unknown



_1390616895.unknown



_1390616920.unknown



_1390538209.unknown



_1390541682.unknown



_1390542306.unknown



_1390597082.unknown



_1390615220.unknown



_1390597340.unknown



_1390597525.unknown



_1390597662.unknown



_1390597449.unknown



_1390597280.unknown



_1390542437.unknown



_1390596971.unknown



_1390542412.unknown



_1390541987.unknown



_1390542124.unknown



_1390541922.unknown



_1390540905.unknown



_1390541465.unknown



_1390541555.unknown



_1390541310.unknown



_1390538762.unknown



_1390540700.unknown



_1390538676.unknown



_1390537130.unknown



_1390537567.unknown



_1390537664.unknown



_1390538086.unknown



_1390537642.unknown



_1390537344.unknown



_1390537424.unknown



_1390537297.unknown



_1390536428.unknown



_1390537125.unknown



_1390535128.unknown



_1390535765.unknown



_1390536199.unknown



_1390535180.unknown



_1390535625.unknown



_1390195775.unknown



_1390364100.unknown



_1390364455.unknown



_1390364973.unknown



_1390365247.unknown



_1390428543.unknown



_1390365095.unknown



_1390364545.unknown



_1390362087.unknown



_1390362209.unknown



_1390196267.unknown



_1390195944.unknown



_1385528415.unknown



_1390195546.unknown



_1390195708.unknown



_1390194942.unknown



_1385528429.unknown



_1390194608.unknown



_1385355014.unknown



_1385356050.unknown



_1385357154.unknown



_1385528180.unknown



_1385528221.unknown



_1385528304.unknown



_1385357271.unknown



_1385356181.unknown



_1385355016.unknown



_1385355700.unknown



_1385355027.unknown



_1385355015.unknown



_1197580611.unknown



_1197580978.unknown



_1197581133.unknown



_1197581536.unknown



_1385355013.unknown



_1197581576.unknown



_1197581347.unknown



_1197581024.unknown



_1197581041.unknown



_1197581006.unknown



_1197580809.unknown



_1197580875.unknown



_1197580705.unknown



_1197580738.unknown



_1197580680.unknown



_1197579680.unknown



_1197580243.unknown



_1197580466.unknown



_1197580558.unknown



_1197580586.unknown



_1197580604.unknown



_1197580483.unknown



_1197580380.unknown



_1197580444.unknown



_1197580284.unknown



_1197579835.unknown



_1197580115.unknown



_1197579752.unknown



_1197579404.unknown



_1197579590.unknown



_1197578928.unknown



