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abstract 

This note presents some numerical series 

 

1. Introduction 
• The natural numbers: 

 { }1,2,3,4...=}   (1) 

• The factorial number: 

 ! 1 2 3 , ,0! 1n n n= ⋅ ⋅ ⋅⋅ ⋅ ∈ =   (2) 
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• The pochhammer symbol: 

 ( ) ( )( ) ( ) ( )0
1 2 1 , ; 1

n
a a a a a n n a= + + ⋅⋅⋅ + − ∈ =   (5) 

• Identity: 
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• The hypergeometric function: 
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• The number nh  : 
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• Complex numbers: ( ) ( ); , ; Re , Im ; 1z x iy x y x z y z i= + ∈ ∈ = = = − y  . 

 

2. Some Series 

Entry 1: If 0 / 3θ π≤ <  , then 
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Examples: / 4, / 6, / 8, /12θ π π π π=  . 
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Entry 2: If 0 / 3θ π≤ <  , then 
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where 

 ( ) { }1 cos sin , 0n
n nX iY i nθ θ+ = − − ∈ ∪}   (16) 

 ( )( ) { }Re 1 cos sin , 0n
nX i nθ θ= − − ∈ ∪}   (17) 

 ( )( ) { }Im 1 cos sin , 0n
nY i nθ θ= − − ∈ ∪}   (18) 
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Example: / 4θ π=  . 
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where 

 1 1 0 0
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  (24) 
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Entry 3:  
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Let 1 1,
2 2
i iα β+ − +

= =  , then 
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Entry 4: If k∈  , then 

 ( )
( )

1 1

1
1

2 222 2 2 ... 2 2
2 1 ! 2 2 1

kk
k n

k k k
n

k radicals
n n

π
− − −∞

+
=

−

 −
 = + + + + +
 − + − 

∑
((((((((

  (32) 

 ( )
( )

1 1

1
1

2 222 2 2 ... 2 2
2 1 ! 2 2 1

kk
k n

k k k
n

k radicals
n n

π
− − −∞

+
=

−

 +
 = + + + + +
 + + + 

∑
((((((((

  (33) 

4 
 



 
( )

( )
( )

1
1

1
1

1

2
2 2 2 2 2 ... 2 1 2

! 2

k
k k n

k
n

k radicals
n n

π
− −∞

− −
− −

=
− −

 
 = − + + + + +
 + 

∑
((((((((

  (34) 

Entry 5:  
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Entry 6: If 
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Entry 7: 
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 ( ) ( )
( )( )

( )2 21

0 0

3 / 4 1/ 42 5 2
2

! 2 1 2 5 !

n
n n

n
n n

n
f

n n n n

− −∞ ∞
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where 
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Entry 8: 

 ( ) ( )2 2

0 0

3 / 4 1/ 42 2
! 2 1 !

n
n n
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where 
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Entry 9: If n∈  , then 
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∑ ∑
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∑ ∑
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Entry 10: 
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where 
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Entry 11: If 0n >  , then 
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Entry 12: If { }0n∈ ∪}  , then 
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π
∞
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Entry 13: If { }, 0p q∈ ∪}  , then 

 
( )

4 3

1/ 21 5 1 1 1 1, , , ; , 1, 1; 1
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p q F p q p q
p qp
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 

  (58) 

Remark: 4 3F  is the generalized hypergeometric function. 

Entry 14: If { }, , 0n p q∈ ∈ ∪} }  , then 

 ( )
( ) ( ) 4 3

! 1 ! 1 1 1 11, , , ; , , ; 1
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p n q n
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+ + −  = + − + − + + + + + − 
 
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Remark: 4 3F  is the generalized hypergeometric function. 
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