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Abstract. The Nilakantha series was developed in the 15th century as a way to calculate the value of pi.

1. Introduction

The number pi is defined by

π = 4
n=0

∞ (-1)n

2 n+1
= 4 1-

1

3
+
1

5
-
1

7
+ ... (1)

Nilakantha series is described as
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The series was published in the 15th century by the Indian mathematician Nilakantha Samayaji (1445-1545).

In this note we give some formulas related to (2).

2. Formulas

Entry 1.
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Entry 2.
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Remark 1: ζ (x) is the Riemann zeta function:

ζ(x) =
n=1

∞ 1

n
x
, Re(x) > 1 (24)

Remark 2: ζ(x,y) is the Hurwitz zeta function:

ζ(x, u) =
n=0

∞ 1

(u+n)x
, u > 0, Re(x) > 1 (25)

Remark 3: Φ(z,s,u) is the Lerch transcendent:

Φ(z, x, u) =
n=0

∞ z
n

(u+n)x
, u > 0, z < 1, Re(x) > 0 ; z = 1, Re(x) > 1 (26)
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Entry 4.
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where ϕ =
1+ 5

2
.

Entry 5.
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3. Future Research

Recall that

 z
n
 =

z (z-1) (z-2) ... (z-n+1)

n !
, z ∈ ℂ , n = 0, 1, 2, 3, ... (34)

Entry 6. for z ∈ ℂ , we have
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