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ABSTRACT 

The main aim of this paper is to evaluate  two summation formulae involving Contiguous Relation associated with 

Recurrence relation and Hypergeometric function.  
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A. INTRODUCTION: 

                            

Generalized Gaussian Hypergeometric function of one variable  
 

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 Relations   
 

[Andrews p.363(9.16) , E.D. p.51(10), H.T.F.I. p.103(32)] 

 

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

 

[Abramowitz p.558 (15.2.19)] 

 

(a-b) (1-z) 2F1(a, b ; c; z) = (c-b) 2F1(a,b-1; c; z) + (a-c) 2F1(a-1,b; c; z)                                                                           (3)     

 

 A New Summation Formula   
     

[Ref. [2] p.337 (10)] 

 

2F1(a, b ; ; ) = 2b-1     {   }+ 2     ]                                                                     (4)    

                                

B. MAIN SUMMATION FORMULAE:    

 

For all the formulae  a � b 

  

For a<1 and a>8 

 

2F1(a, b ; ; ) =2b-1 [ {  + 
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+  {  + 

 

+   }]                                                                                                (5)    

 

                                             

For a<1 and a>9 

2F1(a, b ; ; ) =2b-1 [ {   

 

+   

 

+  }+ {  

 

+   }]                                          (6)       

                                  

For a<1 and a>10 

2F1(a, b ; ; ) =2b-1 
[ {   

 

+   

 

+ } +     

 

 

+    

 

+ }]                                                                                                                                 (7) 

 

 C. DERIVATIONS OF THE SUMMATION FORMULAE:     

 

Derivation of (5): Substituting c =    and  z =   in equation (3) , we get              

 

(a-b) 2F1(a, b; ;   ) =(a-b-8) 2F1(a , b-1 ;  ;  ) + (a-b+8) 2F1(a-1 , b ;  ;     

 

Now with the help of the derived result from equation (4) , we get 

 

L.H.S = (a-b-8) 2b-2  [  {  

 

 } 

+  { }] 
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+   (a-b+8) 2b-1  [ {  

 

+ } 

  

+  { }] 

                                                          

  On simplification , we get the formula (5) 

 

  Similarly, we can prove the other formulae. 

 

REFERENCES: 

 

[1] Abramowitz, Milton., A and Stegun, Irene ; Handbook of Mathematical Functions with   Formulas , Graphs , and 

Mathematical Tables. National Bureau of Standards, 1970. 

 

[2] Arora, Asish, Singh, Rahul , Salahuddin ; Development of a family of summation formulae of half argument using 

Gauss and Bailey theorems , Journal of Rajasthan academy of Physical Sciences. , 7(2008), 335-342 

 

[3] Garg, O.P, Salahuddin , Shakeeluddin ; On Certain Summation Formulae Involving Hypergeometric Function, 

International Journal of Computational Science and Mathematics, 2(2010), 67-76 

 

[4] Salahuddin; Evaluation of a Summation Formula Involving Recurrence Relation, Gen. Math. Notes. 2(2010), 42-59. 

 

[5] Salahuddin; Two Summation Formulae Based On Half Argument Associated To Hypergeometric function , Global 

Journal of ScienceFrontier Reseach., 10(2010), 08-19. 

 

[6] Salahuddin; Evaluation of Certain Summation Formulae Involving Gauss Theorem , Global Journal of 

Mathematical Sciences: Theoryand Practical., 10(2010), 309-316 

 

[7] Salahuddin; A Summation Formula Related To Bailey Theorem, Global Journal of Science Frontier Research, 

11(2011), 53-67. 

 

********** 


