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I. Introduction .
:Salutation

Recall that:

π = 4 
n=0

∞ (-1)n

2 n + 1
= 3.14159265 ... (1)

Notation: Define 

sk = 2 - 2 + 2 + ... + 2

←------------------------→
k - r a d i c a l s

, k = 1, 2, 3, ... (2)

examples

s1 = 2 , s2 = 2 - 2 , s3 = 2 - 2 + 2 , ... (3)

Remark:

π = lim
n→∞

2n+1 2 - 2 + 2 + ... + 2
←------------------→

n

(4)

II. Formula for Pi

Entry 1. If  k = 1, 2, 3, ... , then

π

2k sk
= 1 + 

n=0

∞ 2

3

n+1


m=0

n
n

m
(-1)m

1

2

n-m

F (k, m) +


n=0

∞

(-1)n ⅇ-2k+1 (n+1)
ⅇ

2k+1 (n + 1) - 1
-

ⅇ-1

2k+1 (n + 1) + 1

(5)

1



where

F (k, m) =
1 - ⅇ-2

k+1 (m+1)-1

2k+1 (m + 1) - 1
-

1 - ⅇ-2
k+1 (m+1)+1

2k+1 (m + 1) + 1
(6)

Entry 2. example k = 3 

π

8 2 - 2 + 2

= 1 + 
n=0

∞ 2

3

n+1


m=0

n
n

m
(-1)m

1

2

n-m

F (3, m) +


n=0

∞

(-1)n ⅇ-16 (n+1)
ⅇ

16 n + 15
-

ⅇ-1

16 n + 17

(7)

where

F (3, m) =
1 - ⅇ-16m-15

16m + 15
-

1 - ⅇ-16m-17

16m + 17
(8)

Entry 3. 

π

2
= 1 + 

n=0

∞ 2

3

n+1


m=0

n
n

m
(-1)m

1

2

n-m

F (0, m) + 
n=0

∞

(-1)n ⅇ-2 (n+1)
ⅇ

2 n + 1
-

ⅇ-1

2 n + 3
(9)

where

F (0, m) =
1 - ⅇ-2m-1

2m + 1
-

1 - ⅇ-2m-3

2m + 3
(10)

Remark: ⅇ = ∑n=0
∞ 1

n!
 .
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