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Construction of A Summation Formula Allied 
with Hypergeometric Function and Involving

Recurrence Relation
Salahuddin

Abstract - The main aim of this paper is to create a summation formula associated to recurrence relation and Hypergeometric 
function.
Keywords : Contiguous relation,Recurrence relation, Gauss second summation theorem .

I. INTRODUCTION

Generalized Gaussian Hypergeometric function of one variable :

(1)

or

(2)

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

Contiguous Relation :

[Abramowitz p.558(15.2.19)]

(3)

Recurrence relation :

(4)

Legendre’s duplication formula :

(5)

(6)

(7)

In the monograph of Prudnikov et al., a summation formula is given in the form [Prudnikov, 491, equation(7.3.7.3)]
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It is noted that the above formula [Prudnikov, 491, equation (7.3.7.3)], i.e.equation(8) or (9) is not correct.The correct 
form of equation(8) or (9) is obtained by [Asish et. al(2008), p.337(10)]

(10)

Involving the formula obtained by [Asish et. al (2008), p.337 (10)], we establish the main formula.

II. MAIN SUMMATION FORMULA

For the main formula 
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Now using Legendre’s duplication formula and Recurrence relation for Gamma function, the above formula can be 
written in the form
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+
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∏
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(2634364332600a6b9 − 329434234800a7b9 + 4059928950a8b9 − 86014818744998b10)

17
∏

♣=1

{

a − (2♣− 1)
}

+

+
(173934158896520ab10 − 166427533185760a2b10 + 51348408517560a3b10)

17
∏

♣=1

{

a − (2♣− 1)
}

+

+
(−18878387187660a4b10 + 1706864738040a5b10 − 328465903920a6b10 + 7887861960a7b10)

17
∏

♣=1

{

a − (2♣− 1)
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∏
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∏

♣=1

{

a − (2♣− 1)
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∏
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}
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+
(−16811300a4b14 + 3132760b15 − 6703984ab15 + 2314312a2b15 − 1298528a3b15 − 38488b16)

17
∏

♣=1

{

a − (2♣− 1)
}

+

  
G
lo
ba

l
J o

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
Is
su

e
er
si
on

I

 ©  2011 Global Journals Inc.  (US)

V 
  2
01

1
V
II
I

N
ov

em
be

r

77



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction of A Summation Formula Allied with Hypergeometric Function and Involving Recurrence 
Relation

+
(50575ab16 − 45815a2b16 + 289b17 − 560ab17 − b18)
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∏

♣=1

{

a − (2♣− 1)
}

}

+
Γ( b+1

2
)

Γ(a−32
2

)

{

(10133413135603654050a)
16
∏

♠=1

{

a − 2♠
}

+

+
(−16516534255341284160a2 + 12913410201153578352a3 − 5134255758481893696a4)

16
∏

♠=1

{

a − 2♠
}

+

+
(1587404582027587896a5 − 283859488061889600a6 + 46858165261036304a7)

16
∏

♠=1

{

a − 2♠
}

+

+
(−4462194675588672a8 + 439713443065292a9 − 23589705501120a10 + 1446665758736a11)

16
∏

♠=1

{

a − 2♠
}

+

+
(−43308178368a12 + 1644188728a13 − 25149120a14 + 554608a15 − 3264a16 + 34a17)
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∏

♠=1
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a − 2♠
}

+

+
(−10133413135603654050b + 16931174426365770288a2b − 14906340904637522304a3b)

16
∏

♠=1

{

a − 2♠
}

+

+
(7884962414212007016a4b − 2042954269149525760a5b + 485108793688889104a6b)

16
∏

♠=1

{

a − 2♠
}

+

+
(−59536895575144064a7b + 8016646272897108a8b− 523874269585920a9b)

16
∏

♠=1

{

a − 2♠
}

+

+
(43542297741008a10b − 1537398584960a11b + 80953284776a12b− 1435006720a13b)

16
∏

♠=1

{

a − 2♠
}

+

+
(46940400a14b − 319872a15b + 5950a16b + 16516534255341284160b2)

16
∏

♠=1

{

a − 2♠
}

+

+
(−16931174426365770288ab2 + 6725033931916644528a3b2 − 3600430749436861760a4b2)

16
∏

♠=1

{

a − 2♠
}

+

+
(1397408542187076048a5b2 − 241437978982668160a6b2 + 45693039943591216a7b2)

16
∏

♠=1

{

a − 2♠
}

+

+
(−3794731512686400a8b2 + 425328212299760a9b2 − 18176612312320a10b2)
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∏

♠=1

{

a − 2♠
}
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+
(−12913410201153578352b3 + 14906340904637522304ab3 − 6725033931916644528a2b3)

16
∏

♠=1

{

a − 2♠
}

+

+
(978138257795363280a4b3 − 334206391921947776a5b3 + 100224687519122320a6b3)

16
∏

♠=1

{

a − 2♠
}

+

+
(−11475840301911040a7b3 + 1778313651358640a8b3 − 95547195004800a9b3)

16
∏

♠=1

{

a − 2♠
}

+

+
(9056404988400a10b3 − 227804308480a11b3 + 13899856880a12b3 − 129852800a13b3)

16
∏

♠=1

{

a − 2♠
}

+

+
(5101360a14b3 + 5134255758481893696b4 − 7884962414212007016ab4)

16
∏

♠=1

{

a − 2♠
}

+

+
(3600430749436861760a2b4 − 978138257795363280a3b4 + 62527488580332776a5b4)

16
∏

♠=1

{

a − 2♠
}

+

+
(−13739063876827520a6b4 + 3300339203735200a7b4 − 240722395488960a8b4)

16
∏

♠=1

{

a − 2♠
}

+

+
(31178568063720a9b4 − 977960392640a10b4 + 79379902000a11b4 − 890081920a12b4)

16
∏

♠=1

{

a − 2♠
}

+

+
(47071640a13b4 − 1587404582027587896b5 + 2042954269149525760ab5)

16
∏

♠=1

{

a − 2♠
}

+

+
(−1397408542187076048a2b5 + 334206391921947776a3b5 − 62527488580332776a4b5)

16
∏

♠=1

{

a − 2♠
}

+

+
(1910209218847776a6b5 − 261663896938752a7b5 + 51709067642232a8b5 − 2176238211840a9b5)

16
∏

♠=1

{

a − 2♠
}

+

+
(239444018352a10b5 − 3327537024a11b5 + 233646504a12b5 + 283859488061889600b6)

16
∏

♠=1

{

a − 2♠
}

+

+
(1288646146704a11b2 − 26912849600a12b2 + 1222187120a13b2 − 9694080a14b2 + 272272a15b2)

16
∏

♠=1

{

a − 2♠
}

+
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+
(−485108793688889104ab6 + 241437978982668160a2b6 − 100224687519122320a3b6)

16
∏

♠=1

{

a − 2♠
}

+

+
(13739063876827520a4b6 − 1910209218847776a5b6 + 28409218881120a7b6)

16
∏

♠=1

{

a − 2♠
}

+

+
(−2209930430400a8b6 + 366743454000a9b6 − 6778316160a10b6 + 641886000a11b6)

16
∏

♠=1

{

a − 2♠
}

+

+
(−46858165261036304b7 + 59536895575144064ab7 − 45693039943591216a2b7)

16
∏

♠=1

{

a − 2♠
}

+

+
(11475840301911040a3b7 − 3300339203735200a4b7 + 261663896938752a5b7)

16
∏

♠=1

{

a − 2♠
}

+

+
(−28409218881120a6b7 + 194057780400a8b7 − 6550473600a9b7 + 927983760a10b7)

16
∏

♠=1

{

a − 2♠
}

+

+
(4462194675588672b8 − 8016646272897108ab8 + 3794731512686400a2b8)

16
∏

♠=1

{

a − 2♠
}

+

+
(−1778313651358640a3b8 + 240722395488960a4b8 − 51709067642232a5b8)

16
∏

♠=1

{

a − 2♠
}

+

+
(2209930430400a6b8 − 194057780400a7b8 + 477638700a9b8 − 439713443065292b9)

16
∏

♠=1

{

a − 2♠
}

+

+
(523874269585920ab9 − 425328212299760a2b9 + 95547195004800a3b9 − 31178568063720a4b9)

16
∏

♠=1

{

a − 2♠
}

+

+
(2176238211840a5b9 − 366743454000a6b9 + 6550473600a7b9 − 477638700a8b9)

16
∏

♠=1

{

a − 2♠
}

+

+
(23589705501120b10 − 43542297741008ab10 + 18176612312320a2b10 − 9056404988400a3b10)

16
∏

♠=1

{

a − 2♠
}

+

+
(977960392640a4b10 − 239444018352a5b10 + 6778316160a6b10 − 927983760a7b10)

16
∏

♠=1

{

a − 2♠
}

+
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+
(−1446665758736b11 + 1537398584960ab11 − 1288646146704a2b11 + 227804308480a3b11)

16
∏

♠=1

{

a − 2♠
}

+

+
(−79379902000a4b11 + 3327537024a5b11 − 641886000a6b11 + 43308178368b12)

16
∏

♠=1

{

a − 2♠
}

+

+
(−80953284776ab12 + 26912849600a2b12 − 13899856880a3b12 + 890081920a4b12)

16
∏

♠=1

{

a − 2♠
}

+

+
(−233646504a5b12 − 1644188728b13 + 1435006720ab13 − 1222187120a2b13 + 129852800a3b13)

16
∏

♠=1

{

a − 2♠
}

+

+
(−47071640a4b13 + 25149120b14 − 46940400ab14 + 9694080a2b14 − 5101360a3b14 − 554608b15)

16
∏

♠=1

{

a − 2♠
}

+

+
(319872ab15 − 272272a2b15 + 3264b16 − 5950ab16 − 34b17)

16
∏

♠=1

{

a − 2♠
}

}

]

(11)

III. DERIVATION OF MAIN SUMMATION FORMULA :

Substituting 
                         

and    in equation (3), we getc = a+b−33
2

z = 1
2

(a−b) 2F1

[

a, b ;
a+b−33

2
;

1

2

]

= (a−b−33) 2F1

[

a, b− 1 ;
a+b−33

2
;

1

2

]

+(a−b+33) 2F1

[

a − 1, b ;
a+b−33

2
;

1

2

]

Now proceeding the same way of Ref [5] the main result is proved.
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