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ABSTRACT 

The main objective of the present paper is to establish certain new results in the aspects of Hypergeometric function. 

 

Key words: Gaussian Hypergeometric function, Recurrence relation, Bailey summation theorem. 

 

2000 MSC NO: 33C05, 33C20, 33C60, 33C70. 

------------------------------------------------------------------------------------------------------------------------------------------------ 

 

I. INTRODUCTION   

 

Generalized Gaussian Hypergeometric function of one variable is defined by: 

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

�
���                                                            (1) 

or 

AFB((aA);(bB);z) � AFB((aj)
A

j=1 ;(bj)B
j=1 ; z) = � �������

��

�������

��
�
���                                                                                              (2) 

 

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

 

Contiguous Relation is defined by:  

 

[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)                                                                                              (3) 

 

Recurrence relation is defined by 

   �(�+1)  = � �(�)                                                                                                                                    (4) 

 

Bailey summation theorem[Prud, p.491(7.3,7.8) 
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   =      
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                                                                    (5)      

                                                     

II. MAIN SUMMATION FORMULAE  
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�; 
�
�) =

"#����

�$�	%  [ 
&�'�'(�')*�**�&����+
,��-����,(,(&-*���.'�'(�')*�**�&�����


���� ��/� ����! � �

   

+
&�+
,��-����,(,(&-*���.�--(�-�**&)�'()���	+��*�(*(&)*-,--�(�0+��(���)(&--�'*&�1�


���� ��/� ����! � �


  

 

+
&��,-��,*)�)�'-��2
.
))-�)(&)*�(,�3+�,�(*-,)*�&�%+�-�'(��*�)�4+��)-',-��5
.
,*(�-,��6�


���� ��/� ����! � �


 

+
&��&)&����

.
-���	.)''�,��,*��*''*��7+),*)((,�))�*(�,*��7
.
��'���)''**','&&��	7�


���� ��/� ����! � �


 

+
&�+-)�('�*)�&('*�(�07+�&-�))��,,&)�-��17
.
&(�(,'-�&',,��27
.
,&,&�&),-�))�37�


���� ��/� ����! � �


 

------------------------------------------------------------------------------------------------------------------------------------------------ 

����������	
���
�������Salah Uddin*�����

������	���
��������
P. D. M. College of Engineering, Bahadurgarh , Haryana, India 



Salah Uddin*/ Formation of certain summation formulae using Hypergeometric function / IJMA- 2(7), July-2011,  

Page: 1122-1126 

© 2011, IJMA. All Rights Reserved                                                                                                                                                   1123  

 

+
&�'��(��()-&�%7+,�&�*(�,,�4
7
8
��(-),,��57
8
'�--)��67
.
��'&���7
.
)��	7.*'','��*�&(,�&,*�7	�


���� ��/� ����! � �


 

+
&�+
&*�)(�,)�,��(-�((�7	
.
(�**�(�*,-,�''*��	
7	+&'(�����((,)*��07	+,�,&�(��(,�(���1
7	�


���� ��/� ����! � �


 

+
&�+�)�'(*�*&-*��27	
.
��)(�-�&(--��37	.�&-)((&&(��%7	+�&*',,���47	+��)-'*��57	+()'*��67	�


���� ��/� ����! � �


 

+
&��-&('�*�'�&(-&��(70+�,&*'�'&,**-'�&,*�70
.
�)*)'(��)�)�(-�(�	70
.
,'(-('--,*�*���0
70�


���� ��/� ����! � �


 

+
&�+('���)-�)�*(��170+�')�(���&�(��270
.
)*,��&(*�(�370
.
'�-',,����%70.�*'-*(��470�


���� ��/� ����! � �


 

+
&�+'��&��570+��&��670
.
(,�&,(-�'))-'��&71+'���-*-)-�-)(,*��71.��''(�(,�'(�&���	71�


���� ��/� ����! � �


 

+
&��&�'�(,�&�(�&��0
71+*�(���'*,*���171+'�&�((��(���271.&,*(-�(��371
.�&�,�'���%71�


���� ��/� ����! � �


 

+
&��'��&��471.�*&�,,*�-�*�,,'*72+&'-��&�**,)**&��72.�'*��)***�))�(�	72
.
�*-,��),�'�'��072�


���� ��/� ����! � �


 

+
&�+�,&&,'*&�,*�1
72+�-)�&'(&���272+�)&*)-*(�372
.
��))�(�%72
.
���*�472
.
���,&-�&�,�(���73�


���� ��/� ����! � �


 

+
&�+&�)��'&,--��&&�73.���,-�*,*&&(�	73
.
���(-)))&�(��0
73
.
(�*--�)���173+,**�-�(��273�


���� ��/� ����! � �


9

















9 &�+*-(((��373.���,-)�*�*,**&7%+�,),-))�&'-*(�7%+'&-(,�)�-&&�	7%
.
&'�&&-�(���0
7%�

���� ��/� ����! � �



 

+
&:**�(*&���17%+*���(��27%+)*(��37%
.
�&'-(&�(&��,�74+��-,�**�(*&��74+�(,&()&((��	74;

���� ��/� ����! � �

 

+
&�((-,)&&��074
.
�*&)'*��174.
*--(''*)�*(75+�--�(,-����75+���,&,�(��	
75
.
)*�'���075�


���� ��/� ����! � �


 

+
&��&�(��175
.
�'*�&('(&�7�6+&)&&'-*(�7�6+�),)�(&�	7�6
.
,�,��,�(7��+''�))*�7���


���� ��/� ����! � �


 

+
&�+���((�	7��
.
*-���&7�	
.
&�-*7�0�


���� ��/� ����! � �


 +

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

���� ��<� ����! ��� �



 

+
�+&�)(((�(,)*,',�&���.',��,�,*&-(��-&)���	+)&'�'(�'-','�(*)��0.''),((,�-*,��(��1�


���� ��<� ����! ��� �


 

+
�),(*(��--)�*�)*�2
.
,&(�)�*�,)*'&�3+�('&&*&-(--,��%+-&-�&'��)*,�4
.
�&*,**�&�'�5
�


���� ��<� ����! ��� �


9

















9 ����''(,&)��6
.
�(,',�'���
.
'(,��	+
�(-��0+��1.&�)(((�-�--�')����7
+
���&*��()*)--&��-*��7�

���� ��<� ����! ��� �



 

+
�&(,�-�((&'�&&)''&&�	
7+,)�&�-(-)&)�'�),��0
7
+
'����)�'�&',�(&(�17
.
&&)'')��',-*����27�


���� ��<� ����! ��� �


 

+
���(�(,���''&���37
+
)�('*'&)(��&�%7
+
,'',,�(�)(��4
7
+
,--��'�*��57
.
�,--')-*��67�


���� ��<� ����! ��� �


 

+
�&��))*���7
.
�,&(��	7
.
**&&)�''�*���*,�(�7	+(,*--)-��)��(&')���7	.�*��)))�'-�)&�(�*&�	7	�


���� ��<� ����! ��� �


 

+
�+�&'�-&)&((��&'��&�0
7	+�-)��(&*�&)��-���1
7	.)�,)&&�(,&***��27	
.
),�(���&'()�(�3
7	
�


���� ��<� ����! ��� �


 

+
�'-&*--&�)*&�%7	+)���*&�&'&�4
7	+
�**�&�'&��5
7	+&&&(����67	
.
�,()*���7	.-(��	7	�


���� ��<� ����! ��� �


 

+
�&&*��((**-'-'-*�-*70+')'*))&�&�()��&(*&�70
.
)'�('��-'&-(,,�'��	70+**)'',�,)-)�����0
70�


���� ��<� ����! ��� �


 

+
�+&)(*��('(,(-&&��170+�-&���&(&�'���270
.
���,&�&&*'()��3
70
.
�'�&-&��(&��%70+�'�'))*���470�


���� ��<� ����! ��� �


 

+
�+����)'*��570+(�,'*��670
.
�)�&�&���)'��'�'*(71+-(�(,))�����)),�&�71.���,�&��&*�(�-*���	71�


���� ��<� ����! ��� �


 

+
�''(�'�-�(-�(�*��071+,)((**�(����*��1
71+�*�'**-��)�&��271
.
,'-*&�&(�-*�371
.
��*�&�*�(��%71�


���� ��<� ����! ��� �


 

+
���&'�)���471+���*(��571+�,*(��671
.
&�)*,*'**-&*�,(�&72+�*(*��,,�()-*(����72�


���� ��<� ����! ��� �


 

+
���(()*-����,&�)��	72
.
)*,,-��',&(-�(�0
72+',&��&(&'�&*&�1
72+�)--�&�-�(&��272�


���� ��<� ����! ��� �


 

+
��),&�(*�(�372
.
)-�,�--��%
72
.
)''(�&�472
.
*--*'&(�(&�-)&)�73+�-**�-�))�(���-*�73�


���� ��<� ����! ��� �


 

 



Salah Uddin*/ Formation of certain summation formulae using Hypergeometric function / IJMA- 2(7), July-2011,  

Page: 1122-1126 

© 2011, IJMA. All Rights Reserved                                                                                                                                                   1124  

 

+
�*&,(,,&�*�)'&&�	73
.
))*-�)���,&�&�073+)&�'''�,')*�173+-�),�,)-���273+(��**'�&�373�


���� ��<� ����! ��� �


 

+
����*�*&�%73
.
-&�(�473
.
(�-'*&��)*����(7%+�,((�-)',�)'&)��7%.-���,-(�,�(&�	
7%�


���� ��<� ����! ��� �


 

+
�&&(�)���(,*��07%
.
'��*&*�&&��17%+��*&')����2
7%+�)-,,���37%.)�)-(���',*��&74�


���� ��<� ����! ��� �


 

+
�+((-�&&�'-&),��74+��(�'�(�-))*�	
74
.
�,��')-�'*��074.�'�)���&��1
74+��))�(��274�


���� ��<� ����! ��� �


 

+
�+�*((��374
.
&'*-(&-,�*�'�75+''(&)'�),�&��75+()--('��&��	
75
.
�)*),*&(��075
.
,��,����175�


���� ��<� ����! ��� �


 

 

+
��-'�*���,�,*7�6+('*��)&,-��7�6+�(�(-*����	
7�6
.
���((-*�07�6
.
'-&�&�17�6.,-*-)'-))*7���


���� ��<� ����! ��� �


 

+
�+���)**&*&�7��+&&)�('��	7��
.
����,)&�(7�	+))&�&&�7�	+�(*)��	7�	.
�&-�-&&7�0
.
(�-�7�1�


���� ��<� ����! ��� �


]                  (6) 

                                                                                              

2F1(a, -a-28 ;
�; 
�
�) =

"#����

�$�	4  [ 
+(',))*,))),))��*���
.
)'�,*��**)(((*,-���

	

���� ��<� ����! ��� �


 

+
+�),&��)---,-'�-,*(�0.*',&)&'(&,')'&&(�1
.
�&',()&��**�*-&��2+'&(&)*)**,��&*�3

���� ��<� ����! ��� �

 

+
+,)�&&&)�(,�)-�%+,*&'-((�,(��4
.
*'*),&,'&,�5
.
�-��&���)��6

.
)-((&)���

���� ��<� ����! ��� �

 

+
+'�'*)��	+'(,��0+��1
.
(',))*,('-(&)&�&��7+��*�,��-����*�')&&��7.��&,*,*)*�*'��,(((��	
7

���� ��<� ����! ��� �

 

+
+�&-�-(�&'�&,&��'���0
7+���&�'**('*-&�,*�17.��,��-'--&�-(**&�27.�*(*'��&&-�)&(�37

���� ��<� ����! ��� �

 

+
+�'',�''�*�*,(�%7+)*&)*�(-�*��4
7.&&)�,*--��57
.
&,)&�&,���67
.
,&&(�����7
.
&)*��	7

���� ��<� ����! ��� �

 

+
+�&��07
.
�'�(-&�**'�&��'�,*�7	+�)*�*)�**)-,&��&&&(�7	
.
,(���'()(��&(*),(&�	7	

���� ��<� ����! ��� �

 

+
+&,-,(*,�(�),)(�&��07	+�-)(,�))�'&,)-(&�17	
.
�&��'*(&-,)&�&��27	
.
��&-'*��,�*-�(�37	

���� ��<� ����! ��� �

 

+
+��&�''�&)'*��%7	+�,'*&(-**�&�4
7	+�,)��*�*��57	
.
�--,�,*��67	
.
'*-*����7	
.
�����	7	

���� ��<� ����! ��� �

 

+
(-�&'))''()()-��-�70+)))(*()(�(,''�)'*��70
.
�)�'))�*�*&'�(�'(&�	70+,)&�&��*&&)*�,)*�070

���� ��<� ����! ��� �

 

+
+-��(&))*()&�����170
.
�)*����)��&*&��270.��&��((�-�-�&�370
.
�&)(,)',��&�%70

���� ��<� ����! ��� �

 

+
+���*&(��(��470+�)-�,,���570+'-()���670.&&(���70
.
'&�(�(��'&*��*�)'*71

���� ��<� ����! ��� �

 

+
+��)�)�,�-*-��&�)���71.�-(��,(-&'��'�,)*�	71.'�*)(&�,��-(&��071+��(-&,&�,�&('���171

���� ��<� ����! ��� �

 

+
+���)&-*��*(���271
.
�,,,�)*&�--��3
71.'���&-&)���%71+�&*('����471+,,&&���571

���� ��<� ����! ��� �

 

+
+���*��671
.
(','��)''(-���*&(72+'*�(-,)(&��-'))-��72
.
'�&'���(�(,-��'��	72


���� ��<� ����! ��� �

 

+
-)()��--��)�,��0
72+-(,)-(&*('��(�1
72+�&(�&&-**(&(�272
.
&(�*-'-��(�372
.
�,'')--*(�%72


���� ��<� ����! ��� �

 

+
,(�*�(�472+
&�'��572
.
�'--�*-*'*(,-&-&&73+&�('-*,��*'�((*&�73
.
��*,,&&�&�'�&�&�	73

���� ��<� ����! ��� �

 

+
��-*-(�,�-&&���073+'('(�&�(�)�(�173+�*&),�(��(��273+�-('*(��373
.
�-,*(���%
73

���� ��<� ����! ��� �

 

+
�'&&��473
.
�*,()�(��,����,*7%+',')(�'&'*(�,*��7%
.
)))-��,-**��(�	7%.(*'�',�,�*((�0
7%

���� ��<� ����! ��� �

 

+
+&�**)))*���1
7%+,�)-�-����27%+'�,**&��37%
.
�,'*��%7%.�&�,-*��&)��&&(74

���� ��<� ����! ��� �

 

+
+��'-�'*-��'(&��74.
',*-*()�-'*�	74
.
'�-��*�,&&��0
74.�-(*,&)���1
74+*-*-*���274+&��&��374

���� ��<� ����! ��� �

 

+
()'-*--�'��*&75+(�(-(�&�*�)*�75+-,��,�&'���	75
.
)�,-&'�&��0
75
.
)�,�*&��175+�(�*��275

���� ��<� ����! ��� �

 

 



Salah Uddin*/ Formation of certain summation formulae using Hypergeometric function / IJMA- 2(7), July-2011,  

Page: 1122-1126 

© 2011, IJMA. All Rights Reserved                                                                                                                                                   1125  

 

+
'(*,�&�,����7�6+���--��)&((�7�6+&�*�-&-���	7�6
.
)&'&�&��07�6
.
*),(&�17�6
.
��-'-&)-,,�7��

���� ��<� ����! ��� �

 

+
+'&,���((��7��+),-'-(&�	7��
.
�&,)*�07��.
�&&,�&(�*7�	+�-�(*&��7�	+,'�&(�	7�	.�-(�(((7�0

���� ��<� ����! ��� �

 

+
+(�-��7�0
.
�*'(&7�1

���� ��<� ����! ��� �

 + 

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

���� ��=� ����! � �

 

+ 
+��)'-(*&&,�))&&,���0+�*'���*��'(-''&�*�1
.
�(),&,,)��-,�)&(�2.��(),�'��&',��&�3

���� ��=� ����! � �

 

+ 
+''����)�-)����%+'�-&'�--�)�'�4+&'�,'-��&��5.���-�,�*)��6
.
&��&(''���.')&�-��	

���� ��=� ����! � �

 

+ 
+)��0+��1
.
(�&(*&'�)��-''(((��7+('(�&)�'---&'�)(�&��7
.
��*&(��-�))�)�*�,)*�	
7

���� ��=� ����! � �

 

+ 
+�����-&&*(�'''�'�&�07+�(-(�)�&-,*)&)��*�17
.
,*(,,---)�))&-*�27
.
)-)�,',*&-�����37

���� ��=� ����! � �

 

+ 
*'(�&'�(**-��%7+-')(-(-�*'*�4
7+�*)--,)*'��5
7+-,''�)*��67
.
&)��,&���7
.
,,)���	7
.
�&��07

���� ��=� ����! � �

 

+ 
)�',&')�,)'����*((�7	+,�())�&))*--(�,&,-��7	
.
-,-&&(*-'�-(�*'-*(�	
7	+��)-,,)'**--)����0
7	

���� ��=� ����! � �

 

+ 
+)��'(�)*'))*-��&�1
7	+,)�&-&),,-'&&��27	.�)�')-��,(,()��37	
.
&)-�*(-�'�'*�%7	

���� ��=� ����! � �

 

+ 
+,��*)-*)(&�47	+'')�(*�(��57	+',-'�-*��67	.*)����7	
.
�����	7	
.
'&')*�&*((�(�*'�)�&70

���� ��=� ����! � �

 

+ 
+�(&-�&'�'&,�)'-,&,*�70.��,*''*��,(,�'�*,*�	
70
.
)-(�),-�*�&�-,'*�070+��-'*�(-,**-')*��170

���� ��=� ����! � �

 

+ 
+&�'))*'*((,)*��270
.
�')*-'��*�&'��3
70
.
*-,�*-'&''*�%70
.
&)((,')*��4
70+��,**&���570

���� ��=� ����! � �

 

+ 
+�))(,*��670+&&(���70
.
��'),�(*)��(���'&�&71+&�,*��(''��-'-,-*(�71
.
�)*��-��)&)�,�''*�	71

���� ��=� ����! � �

 

+ 
��,)&)(���)(*,*��071+-(**(�(,��)�&��171+*�'-')&-�&&���271
.
*-)&�*&,���371
.
&�&*��*�&��%71

���� ��=� ����! � �

 

+ 
,'-������471+���(��571+���*��672
.
���&,&&',-'()�--(&72+,-'-�*&�)��(*�(&(�72

���� ��=� ����! � �

 

+ 
�()�&'�(&'�*(-�(�	72
.
�(�**)�'*,-���(�072+�*�&))�,*(('��172+&&�-&'))&�)��2
72

���� ��=� ����! � �

 

+ 
+,�*,�&(-�(�3
72.-�&),'-��%72
.
�,-**)��472
.
&�'��572
.
'�'(-,'�,,,,�*�&&73

���� ��=� ����! � �

 

+ 
+,--',��()'�',*�*�73.�',�''-&�-&,-��	
73
.
���&'�)-�',,(&�073
.
�-&�'�-��&)��173

���� ��=� ����! � �

 

+ 
+�*�(&()(�(��2
73+�()&(�*���373
.
,')*��%73
.
�'&&��473
.
'�,**&*-(,��')��7%

���� ��=� ����! � �

 

+ 
+&��,---)--*�'*(�7%+)��',*&-'-�*&�	
7%
.
-*(***(*))���07%
.
�-�-'��)*���1
7%+�,(&-'&&��27%

���� ��=� ����! � �

 

+ 
+*�*)����37%+�,'*��%7%
.
�'-)&�(�'��)�)�74+��,�((&')**)(&�74+*,'-*-*'�)&&�	
74


���� ��=� ����! � �

 

+ 
�,&'''')*���074
.
*))*,*'���174+��*)���274+&��&��374.�''�),)���(),�75+**-&-&�*)-�&�75


���� ��=� ����! � �

 

+ 
+
�(-(&��)-���	75
.
'�,-�)�&��0
75
.
���-,�&��175.�(�*��275
.
,'&(*,)�''-�7�6+�',*&&�&�-��7�6

���� ��=� ����! � �

 

 

+ 
+)��(,,-'*�	7�6
.
�',�*(�07�6.*),(&�17�6
.
�,�����('(&7��+�')(,&-)*�7��+-*,('*(�	7��

���� ��=� ����! � �

 

+
+�&,)*�07��
.
�(&))�'�&7�	+,'�&(�7�	+,'�&(�	7�	
.
'����*&7�0
.
(�-��7�0
.
�*'(&7�1

���� ��=� ����! � �

 ]                              (7)                                                         

 

III   Derivations of formula (5):    

Putting b= -a-27, z=
�� in known formula (2), we get 

(2a+27) 2F1(a, -a-27 ; c; 
�
�) = a 2F1(a+1,-a-27; c; 

�
�) + (a+27) 2F1(a,-a-26; c; 

�
�)     

 

Now applying the same method of Ref [3], we get  both the results. 
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