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I. INTRODUCTION 

The necessary and sufficient conditions for some curvature tensors that satisfy the generalized recurrent and birecurrent 

in sense of Berwald have been studied by [3, 5, 6, 7, 8, 9, 11, 14, 15, 16, 17, 19].  Recently, some conditions for ����
� , 

����
�  and  ����

�  that satisfy the generalized trire current in sense of Berwald have been discussed by [4, 12, 18]. 

An�–dimensional Finsler space �� equipped with the metric function �(�, �) satisfying the request conditions [10, 20, 

22], we have 

(1.1)      a) ��
��� = �� ,      b) ��

� �� = ��, c) ��
���� = ��� ,      d) ��

� ��� =  ���  ,     e) ���� = �� ,   

              f) �� = ����� ,         g)  �̇��� = ���           and               h)  ��� �
�� = ��

� = �
1  ��  � = � ,
0   ��  � ≠ �.

� 

The (ℎ)ℎ� −torsion tensor which is positively homogeneous of degree −1 in �� and symmetric in all its indices 

introduced and defined by [2, 13, 21] 

� ��� =
�

�
�̇� ��� =  

�

�
�̇� �̇� �̇� �� . 

And satisfies  

(1.2)      a) � ��� �
� = � ��� �� = � ��� �

� = 0 ,         b) ���
� ��� = ����         and           c) ��

����� = ���� . 

Berwald's covariant derivative  ℬ���
�of an arbitrary tensor field ��

� with respect to ��is given by [20] 

����
� = ����

� − ��̇���
����

� + ��
����

� − ��
����

� . 

The connection parameter ���
� of  Berwald is connected with Cartan,s connection parameter Γ ��

 ∗� by  

���
� = � ��

 ∗� + � ��|�
 �  �� . 

In view of  Euler,s  theorem, we have 

(1.3)     � ���
 �  � � = � ���  

 � � � = � ���
 � � � = 0. 

Berwald's covariant derivative of  ��vanish identically, i.e. 

(1.4)      ���� = 0. 

Berwald's covariant differential with respect to �� and the partial differentiation with respect to �� commute according 

to [10] 

(1.5)      (�̇� �� − ���̇�) ��
� =  �� 

�� ���
 � − ��

� � ��� 
 �  

for an arbitrary tensor field ��
�. The curvature tensor ���� 

� , ℎ(ℎ�) – torsion tensor ��� 
� , deviation tensor �� 

�  and 

curvature vector ��satisfy the following  

(1.6)      a)  �̇�� ��
 � = � ���

 �  ,           b)  ��� 
� � � = − � �� 

 � � � =   � � 
 �  ,         c)  � � 

 � � � = 0 , 

              d)  � ��� 
 � � � =  � ��

 �   ,        e)  � �
 � = (� − 1) �and              f) ��� − ��� =  � ��� 

 �  . 
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The curvature tensor  � ��� 
 � ,  � – Ricci tensor ���  and  curvature vector  �� are given by [10] 

(1.7)      a) ����
� =  ��� ,          b) ����

� = ����
� −  ��� 

� ���
�              and            c) �� =  ����� . 

Berwald curvature tensor ����
�   and Cartan᾿s fourth curvature tensor ����

� are  connected by  

(1.8)      ����
� = ����

� + �� ( �̇�����
�  ) . 

The � – Ricci tensor ��� satisfy the following [1, 20]  

(1.9)      a)  � ��� 
 � = ���                              and                            b)  ��� �� = �� . 

The generalized�� –trirecurrent Finsler space introduced by Qasem and Ahmed which characterized by [18] 

(1.10)    �ℓ��������
� = �ℓ������

� + �ℓ�����
� ��� − ��

� ���� − 2�������(��
� ���ℓ − ��

� ���ℓ) 

−2���ℓ���(��
� ���� − ��

� ����) − 2�����ℓ��(��
� ���� − ��

� ����),    ����
� ≠ 0 . 

This space denoted it by  ��� − ���� . And the tensor will be called a generalized ℬ −trirecurrent tensor. 

 

The Necessary and Sufficient Condition for Some Tensors to be Generalized�� − Trirecurrent 

Let us consider ��� − ����. Differentiating (1.11) partially with respect to ��, using (1.6a) and (1.1g), we get 

�̇���ℓ�������
� � = (�̇� �ℓ��) ���

� + �ℓ������
� + ��̇� �ℓ������

� �� − ��
� ��� +  �ℓ�����

� ��� − ��
� ����. 

Using the commutative formula (1.5) for  (�������
� ) in above equation, we get 

�ℓ�̇���������
� � − ��������

� ���ℓ�
� − ��������

� ���ℓ�
� + (�������

� )��ℓ�
� −  ��������

� ���ℓ�
�  

−��������
� ���ℓ�

� = (�̇� �ℓ��) ���
� +  �ℓ������

� + ��̇� �ℓ������
� �� − ��

� ��� +  �ℓ�����
� ��� − ��

� ����. 

Again, applying the commutative formula (1.5) for  (�����
� ) in above equation, we get 

�ℓ����̇�������
� �  − ������

� �����
� + (�����

� )����
� − ������

� �����
� ������

� �����
� � 

−��������
� ���ℓ�

� − ��������
� ���ℓ�

� + (�������
� )��ℓ�

� − ��������
� ���ℓ�

� − ��������
� ���ℓ�

�  

= (�̇� �ℓ��) ���
� +  �ℓ������

� + ��̇� �ℓ������
� �� − ��

� ��� + �ℓ�����
� ��� − ��

� ����. 

Again, applying the commutative formula (1.5) for (���
� ) in above equation, we get 

(2.1)      �ℓ ��������
� + (�ℓ�����

� )����
� + (�ℓ���

� )�������
� � +  (�����

� )��ℓ����
� � 

+ ���
� ��ℓ������

� � −  ��ℓ�����
� �����

� − ��ℓ���
� ��������

� � − ������
� ���ℓ����

� � 

− ���
� ��ℓ������

� � −  ��ℓ�����
� �����

� −  ��ℓ���
� ��������

� � − ������
� ���ℓ����

� � 

−���
� ��ℓ������

� � −  ��ℓ�����
� �����

� − ������
� ���ℓ����

� � + (�ℓ�����
� )����

�  

+ (�����
� )��ℓ����

� � +  ��ℓ�����
� �����

� −  ������
� ���ℓ����

� � −  ��ℓ�����
� ����� 

�  

 − ������
� ���ℓ����

� � − ��� �����
� ���ℓ�

� − ��� �����
� ���ℓ�

� + (�������
� )��ℓ�

�  

− ��������
� ���ℓ�

� −  ��������
� ���ℓ�

� = (�̇��ℓ��) ���
� +  �ℓ������

�  

+��̇��ℓ������
� �� − ��

� ��� + �ℓ�����
� ��� − ��

� ����. 

This shows that 

(2.2)      �ℓ ��������
� =  �ℓ������

� + �ℓ�����
� ��� − ��

� ���� 

if and only if 

(2.3)       (�ℓ�����
� )����

� + (�ℓ���
� )�������

� � +  (�����
� )��ℓ����

� � +  ���
� ��ℓ������

� � 

− ��ℓ�����
� �����

�  − ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � − ���
� ��ℓ������

� � 

 −���
� ��ℓ������

� � − ��ℓ�����
� �����

� − ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � 

−���
� ��ℓ������

� � −  ��ℓ�����
� �����

�  − ������
� ���ℓ����

� � + (�ℓ�����
� )����

�  

− (�����
� )��ℓ����

� �  +  ��ℓ�����
� �����

� +  ������
� ���ℓ����

� � −  ��ℓ�����
� ����� 

�  

− ������
� ���ℓ����

� � − ��� �����
� ���ℓ�

� −  ��� �����
� ���ℓ�

� + (�������
� )��ℓ�

�  

− ��������
� ���ℓ�

� − ��������
� ���ℓ�

� =  ( �̇� �ℓ��) ���
� + ��̇� �ℓ������

� �� −  ��
� ���. 

Thus, we conclude  
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Theorem 2.1.In ��� − ����, Berwald̕s covariant derivative of third order for the curvature tensor ����
�  is given by 

(2.2) if and only if (2.3) holds.  

Transvecting (2.1) by ��, using (1.4), (1.6d), (1.1b), (1.1f), (1.6b) and (1.3), we get 

(2.4)      �ℓ �������
� +  (�ℓ ����

�)����
� + (�ℓ ��

�)�������
� � + (����

�)��ℓ����
� � 

+ ��
���ℓ ������

� � −  (�ℓ ����
� )����

� −  (�ℓ��
� )�������

� � − (����
� )��ℓ����

� � 

−��
� ��ℓ ������

� � −  ��ℓ ����
� �����

� −  ��� ��
� ���ℓ����

� � + (�ℓ ����
�)����

�  

+(����
�)��ℓ����

� � − (�ℓ ����
� ) ����

� − (�� ��
� )��ℓ����

� � −  ��� ����
� ���ℓ�

�  

−��� ����
� ���ℓ�

�  + (������
�)��ℓ�

�  − (�� ����
� )��ℓ�

� = (�̇� �ℓ�� )��
� +  �ℓ����� 

�  

+��̇� �ℓ�������� − ��
� ��� + �ℓ�������� −  ��

� ���. 

This shows that 

(2.5)      �ℓ �������
� =  �ℓ����� 

� + �ℓ�������� − ��
� ��� 

if and only if  

(2.6)       (�ℓ ����
�)����

� + (�ℓ ��
�)�������

� � + (�� ��
�)��ℓ����

� � + ��
���ℓ ������

� �(�ℓ ����
� )����

�  

 − (�ℓ ��
� )�������

� � − (�� ��
� )��ℓ����

� � − ��
� ��ℓ ������

� � − ��ℓ ����
� �����

�  

 − ��� ��
� ���ℓ����

� � +  (�ℓ ����
�)����

� +  (�� ��
�)��ℓ����

� � − (�ℓ����
� )���� 

�  

− (�� ��
� )��ℓ����

� �  −  ��� ����
� ���ℓ�

� − ��� ����
� ���ℓ�

� + (������
�)��ℓ�

�  

 − (�� ����
� )��ℓ� 

� + ��̇� �ℓ�����
� +  ��̇� �ℓ�������� − ��

� ��� = 0. 

Thus, we conclude 

 

Theorem 2.2.In ��� − ����,Berwald̕s covariant derivative of third order for the ℎ(�) – torsion tensor ���
�  is given 

by (2.5) if and only if (2.6) holds. 

Transvecting  (2.4) by ��, using (1.4), (1.6b), (1.6c), (1.3), (1.1b), (1.1e) and (1.1f), we get 

�ℓ ������
� = �ℓ���� 

�  . 

Contracting the indies� and  � in above equation and using (1.6e), we get 

�ℓ ���� � = �ℓ�� � . 

Thus, we conclude  

 

Corollary 2.1.In ��� − ����, the deviation tensor �� 
�  and  scalar curvature H behave as trirecurrent. 

Contracting the indices � and � in (2.1), using (1.6f), (1.1c) and the symmetric property of metric tensor ���, we get 

�ℓ ������� + (�ℓ�����
� )����

�
+ (�ℓ���

� )�������
� � + (�����

� )��ℓ����
� � 

+ ���
� ��ℓ������

� � − ��ℓ�����
� �����

� −  ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � 

 −���
� ��ℓ������

� � − ��ℓ�����
� �����

� −  ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � 

−���
� ��ℓ������

� � − ��ℓ�����
� �����

�  −  ������
� ���ℓ����

� � + (�ℓ�����
� )����

�
 

 − (�����
� )��ℓ����

� �  +  ��ℓ�����
� �����

�  +  ������
� ���ℓ����

� � − ��ℓ�����
� ����� 

�  

− ������
� ���ℓ���� 

� � − ��� �����
� ���ℓ�

�  −  ��� �����
� ���ℓ�

� + (�������
� )��ℓ�

�  

− ��������
� ���ℓ�

�  − ��������
� ���ℓ�

� = ��̇� �ℓ�����
� �+�ℓ��(��� − ���) + ��̇� �ℓ������

�
�� −  ��

�
���.  

This shows that 

(2.7)      �ℓ ����(��� − ���) = �ℓ�� (��� − ���) 

if and only if 

(2.8)      (�ℓ�����
� )����

�
+ (�ℓ���

� )�������
� � + (�����

� )��ℓ����
� � + ���

�  ( �ℓ������
�

)  

− ��ℓ�����
� �����

�  − ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � − ���
� ��ℓ������

� � 

− ��ℓ�����
� �����

� − ��ℓ���
� ��������

� � + ������
� ���ℓ����

� � − ���
� ��ℓ������

� � 

− ��ℓ�����
� �����

� − ������
� ���ℓ����

� � + (�ℓ�����
� )����

�
− (�����

� )��ℓ����
� � 
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+ ��ℓ�����
� �����

� + ������
� ���ℓ����

� � −  ��ℓ�����
� ����� 

� − ������
� ���ℓ���� 

� � 

− ��� �����
� ���ℓ�

� − ��� �����
� ���ℓ�

� + (�������
� )��ℓ�

�  − ��������
� ���ℓ�

�  

− ��������
� ���ℓ�

� = (�̇� �ℓ��) ���
� + ��̇� �ℓ������

��� − ��
���� .  

Thus, we conclude                   

 

Theorem 2.3. In ��� − ����, the tensor (��� − ���)  behaves as trirecurrnet if and only if (2.8) holds. 

       Taking the � − covariant derivative of third order for (1.8) with respect to �� , �� and �ℓ, successively, we get  

�ℓ ��������
� = �ℓ ��������

� + �ℓ ���������̇�����
� �� . 

Using the condition (1.10) in above equation, then using (1.8), we get 

(2.9)�ℓ������
� + �ℓ�������̇�����

� �� + �ℓ��(��
� ��� − ��

� ���) − 2�������(��
� ���ℓ − ��

� ���ℓ ) 

−2���ℓ���(��
� ���� − ��

� ���� ) − 2�����ℓ�����
� ���� − ��

� ����� 

= �ℓ ��������
� + �ℓ ���������̇�����

� ��. 

This shows that 

(2.10)�ℓ ��������
� = �ℓ������

� + �ℓ��(��
� ��� − ��

� ���) − 2�������(��
� ���ℓ − ��

� ���ℓ ) 

−2���ℓ���(��
� ���� − ��

� ���� ) − 2�����ℓ�����
� ���� − ��

� ����� 

if and only if  

(2.11)�ℓ ���������̇�����
� �� = �ℓ�������̇�����

� ��. 

Thus, we conclude  

 

Theorem  2.4.In ��� − ����, Cartan's fourth curvature tensor ����
�  is generalized ℬ −trirecurrent if and only if the 

tensor �����̇�����
� �� behaves as trirecurrent  

 

       Contracting the indies� and  ℎin (2.9) and using (1.7a), (1.1c), (1.1h) and (1.2c), we get  

(2.12)�ℓ����� + �ℓ�������̇������ + �ℓ��(1 − �)��� − 2�������(1 − � )���ℓ − 2���ℓ���(1 − � )���� −

2�����ℓ��(1 − � )���� = �ℓ ������� + �ℓ ���������̇������ . 

This shows that 

(2.13)�ℓ ������� = �ℓ����� + (1 − �) �ℓ�� ��� 

if and only if 

(2.14)    �ℓ ���������̇������ = �ℓ�������̇������ + −2(1 − �) ����������ℓ 

−2���ℓ���(1 − �)���� − 2�����ℓ��(1 − �)���� . 

Thus, we conclude  

 

Theorem 2.5.In �� − ���� , the � – Ricci tensor ���   is non-vanishing  if and only if (2.14) holds. 

Transvecting (2.12) by �� , using (1.7c), (1.1f) and (1.2a), we get 

(2.15)�ℓ ������ =  �ℓ����  

if and only if 

(2.16)     �ℓ ���������̇����� = �ℓ�������̇�����  + �ℓ��(1 − �)�� . 

The equation (2.16) shows that tensor �����̇�����, can᾿t vanish , because the vanishing of it would implies the 

vanishing of the covariant vector field �ℓ��, i.e.  �ℓ�� = 0, contradiction. Thus, we conclude   

Corollary 2.2.In �� − ���� , the curvature vector �� behaves as trirecurrent if and only if the tensor �����̇����� is 

non – vanishing . 

       Using (1.8) in (1.7b), we get 

(2.17)����
� = ����

� − ��(�̇�����
� ) + ���

� ���
�   . 

Taking the � − covariant derivative of third order for (2.17) with respect to ��, �� and �ℓ, successively, we get  
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(2.18)�ℓ ��������
� = �ℓ ��������

� − �ℓ ���������̇�����
� � − ���

� ���
� �  . 

Using the condition (1.10) in (2.18) and in view of  (2.17), we get 

(2.19)�ℓ ��������
� = �ℓ������

� + �ℓ����������
� � −  ���

� ���
� � + �ℓ��(��

� ��� − ��
� ���) 

−2�������(��
� ���ℓ − ��

� ���ℓ ) − 2���ℓ���(��
� ���� − ��

� ���� ) 

−2�����ℓ�����
� ���� − ��

� ����� − �ℓ ������������
� � − ���

� ���
� � . 

This shows that 

(2.20) �ℓ ��������
� = �ℓ������

� +  �ℓ��(��
� ��� − ��

� ���) − 2�������(��
� ���ℓ − ��

� ���ℓ ) 

−2���ℓ������
� ���� − ��

� ����� − 2�����ℓ�����
� ���� − ��

� �����. 

if and only if 

(2.21)�ℓ ������������
� � − ���

� ���
� � = �ℓ����������

� � − ���
� ���

� � . 

Thus, we conclude   

 

Theorem 2.6.In �� − ���� , Cartan᾿s third curvature tensor ����
�  is generalized  � −trirecurrent if and only if the 

tensor  ��������
� � − ���

� ���
� � behave as trirecurrent. 

       Contracting the indies�and ℎin (2.19), using (1.9a), (1.7a), (1.1c), (1.1h) and (1.2c), we get  

(2.22)    �ℓ ������� = �ℓ����� + �ℓ�����(���) − ���
����

� � + �ℓ��(1 − �)��� − 2�������(1 − �)���ℓ 

−2���ℓ���(1 − �)���� − 2�����ℓ��(1 − �)���� − �ℓ �������(���) −  ���
����

� �. 

This shows that 

(2.23)    �ℓ ������� = �ℓ����� 

if and only if 

(2.24)     �ℓ �������(���) −  ���
����

� � =  �ℓ�����(���) −  ���
����

� �  + �ℓ��(1 − �)��� 

−2�������(1 − �)���ℓ − 2���ℓ���(1 − �)���� − 2�����ℓ��(1 − �)���� . 

Transvecting  (2.22) by ��, using (1.9b), (1.7c), (1.1f) and (1.2a), we get 

 (2.25)    �ℓ ������ = �ℓ���� 

if and only if 

(2.2)       �ℓ �������(��) −  ���
�

��
�� =  �ℓ�����(��) − ���

�
��

�� + �ℓ��(1 − �)�� . 

Thus, we conclude  

 

Corollary  2.3. In ��� − ����,  the R – Ricci tensor��� and curvature vector �� behave as trirecurrent  if and only if 

the tensors ���(���) − ���
�

���
� � and ���(��) − ���

�
��

�� are non-vanishing 

 

II. CONCLUSION 

The necessary and sufficient conditions for some tensors that satisfy the generalized trirecurrence property have been 

studied in GβH-TRF_n. Also, we obtained Berwald’s covariant derivative of  third order for different tensors are non - 

vanishing.   

 

ACKNOWLEDGMENT 

To the soul of our great professor Dr. F. Y. Qasem for his great contribution in reviewing this paper.He was never be 

hesitated to provide an indispensable recommendations ever. Actually, he was our model and real reference we refer to 

him whenever we stick on hurdles. May Allah forgive his sins. 

 

REFERENCES 

[1] A. A. Abdallah, Study on the relationship between two curvature tensors in Finsler spaces, Journal of Mathematical 

Analysis and Modeling, 4(2), 112-120, (2023). 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, August 2024 

Copyright to IJARSCT DOI: 10.48175/568   516 

www.ijarsct.co.in  

Impact Factor: 7.53 

[2] A. A. Abdallah, A. A. Hamoud, A. A. Navlekar and K. P. Ghadle, On special spaces of h(hv)-torsion tensor C_jkh 

in generalized recurrent Finsler space, Bull. Pure Appl. Sci. Sect. E Math. Stat. 41E(1), 74-80, (2022). 

[3] A. A. Abdallah, A. A. Hamoud, A. A. Navlekar and K. P. Ghadle,On certain generalized BP-birecurrent Finsler 

space, Journal of International Academy of Physical Sciences, 25(1), 63-82, (2023). 

[4] A. A. Abdallah and B. Hardan,Two results to clarify the relationship between P_ijk^hand R_ijk^h with two 

connections of third order in Finsler spaces, The Scholar Journal for Science & Technology, 2(4), 52-59, (2024). 

[5] A. A. Abdallah, A. A. Navlekar and K. P. Ghadle, On study generalized BP-recurrent Finsler space, International 

Journal of Mathematics trends and technology, 65(4), 74-79, (2019). 

[6] A. A. Abdallah A. A., Navlekar and K. P. Ghadle, The necessary and sufficient condition for some tensors which 

satisfy a generalized BP-recurrent Finsler space, International Journal of Scientific and Engineering Research, 10(11), 

135-140, (2019).  

[7] A. A. Abdallah, A. A. Navlekar, K. P. Ghadle and A. A. Hamoud, Decomposition for Cartan’s second curvature 

tensor of different order in Finsler spaces, Nonlinear Functional Analysis and Applications, 27(2), 433-448, (2022). 

[8] B. Hardan, A. A. Navlekar, A. A. Abdallah and K. P. Ghadle, OnW_jkh^i in generalized BP-recurrent and 

birecurrent Finsler space, AIP Conference Proceedings, 3087, 070001 (1-6), (2024). 

[9] B. Hardan, A. A. Navlekar, A. A. Abdallah and K. P. Ghadle, Some tensors in generalized BR- recurrent Finsler 

space, World Journal of Engineering Research and Technology, 9(6), 42-48, (2023). 

[10] B. Hardan, Navlekar A. A., Abdallah A. A and Ghadle K. P., Fundamentals and recent studies of Finsler geometry, 

International Journal of Advances in Applied Mathematics and Mechanics, 10(2), 27-38, (2022). 

[11] B. Hardan, A. A. Navlekar, H. Emadifar,  K. P. Ghadle,  A. A. Abdallah and A. A. Hamoud, The necessary and 

sufficient condition for cartan's second curvature tensor which satisfies recurrnce and birecurrence property in 

generalized Finsler spaces, Journal of Finsler Geometry and its Applications, 4(2), 113-127, (2023). 

[12] B. Hardan and A. A. Abdallah, P-Third order generalized Finsler space in the Berwald sense, Bull. Pure Appl. Sci. 

Sect. E Math. Stat. 43E(1), 43–52, (2024). 

[13] M. Matsumoto, Finsler spaces with the hv-curvature tensors  P_hijk of a special form, Rep. Math. Phy., 14,  1-13, 

(1978). 

[14] P. N. Pandey, S. Saxena and A. Goswani, On a generalized H - recurrent space, Journal of International Academy 

of Physical Science, 15,  201-211, (2011). 

[15] F. Y. Qasem, On generalized H – birecurrent Finsler space, International Journal of Mathematics and its 

Applications, 4(2), 51 – 57, (2016). 

[16] F. Y. Qasem and A. A. Abdallah, On certain generalized BR-recurrent Finsler space, International Journal of 

Applied Science and Mathematics, 3(3), 111-114, (2016). 

[17] F. Y. Qasem and A. A. Abdallah,On study generalized BR-recurrent Finsler space, International Journal of 

Mathematics And its Application, 4(2-B), (2016), 113–121. 

[18] F. Y. Qasem and F. A. Ahmed, On a generalized  BH-trirecurrent  Finsler space, Univ. Aden J. Nat. and Appl. Sc., 

23(2), 463 – 467, (2019). 

[19] F. Y. Qasem and W. H. Hadi, On a generalized  BR- birecurrentFinsler space, International Journal of 

Mathematics and Physical Sciences Research, 3(2), 93 – 99.  

[20] H. Rund, The differential geometry of Finsler space, Spring -Verlag, Berlin Gottingen- Heidelberg, (1959).  

[21] A. A. Saleem and A. A. Abdallah, Certain identities of C^h in Finsler spaces, International Journal of Advanced 

Research in Science, Communication and Technology, 3(2), (2023), 620-622. 

[22] Y. B. Shen and Z. Shen Z., Introduction to modern Finsler geometry, World Scientific Publishing Company, 

(2016). 

 

 

 

 

 

BIOGRAPHY 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, August 2024 

Copyright to IJARSCT DOI: 10.48175/568   517 

www.ijarsct.co.in  

Impact Factor: 7.53 

 
Dr. Alaa A. Abdallah, Assistant Professor, Department of Mathematics, Abyan University, Abyan - Yemen. My 

research interests focus on the following subjects: Finsler geometry - Riemannian Geometry- Differential geometry - 

Abstract Algebra. For contact: E-mail: ala733.ala00@gmail.com OR: maths.aab@bamu.ac.in  

 


