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ABSTRACT 

 

In this paper authors evaluated a summation formula of half argument associated with contiguous relation and 

recurrence relation of gamma function. The accuracy of the result is verified by checking every terms using computer 

programming. The finding is new and not recorded in literature of special functions. 
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I.   INTRODUCTION: 

                           

Generalized Gaussian Hypergeometric function of one variable is defined as 

 

AFB(��,a2,…,aA; b1,b2,…bB; z ) =� �������	��
���������
�������	��
���������

�
���                                                            (1) 

 

where the parameters  b1 , b2 , ….,bB are neither zero nor negative integers and A, B are non negative integers. 

 

Contiguous Relation is defined by [1, p. 363(9.16)] 

 

(a-b) 2F1 (a, b ; c; z) = a 2F1(a+1,b; c; z) - b 2F1(a,b+1; c; z)                                                                                             (2) 

 

Recurrence relation is defined by 

 

�(�+1)  = � �(�)                                                                                                                                                                 (3) 

 

Bailey summation theorem [4, p. 491(7.3.7.3)], is stated as 

 

2F1[a, 1-a ; �; ��] = 
�������

���
� �

���� � ������! � �
 =  

"#����
�$!����� � ������! � �

                                                                                                      (4) 

                                                     

II. MAIN SUMMATION FORMULA:  

   

2F1(a, -a-42 ;�; ��) =
"#����
�$�%	  [

&'('���)�*++',�-�'�+�-)'�)-+�����
���� �.�� ����! ��� �

 + 

 

                                +')+-�+�(�+',)��,()�+,�*)-,'�����
	&��**)(+*)(+-�,'(,��(*)�***�-)���/

���� �.�� ����! ��� �
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III.   EVALUATION OF MAIN FORMULA:    

 

Substituting b = -a-42, z =�� in (2), we get 

 

(2a+42) 2F1 [a, -a-42; c;
�
�] = a 2F1 [a+1,-a-42; c;

�
�] + (a+42) 2F1 [a,-a-41; c;

�
�] 

   

Now applying the same parallel method develop by Salahuddin and Chaudhary, M.P. [5], the main formula (5) is 

evaluated.  
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