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abstract

In this note we give q = 0.645 ... such that: ψ(q) = 2 , where ψ(q) is the Ramanujan’s theta function.
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I. Introduction
The Ramanujan’s ψ(q) theta function is defined by

ψ(q) =

n=0

∞

qn (n+1)/2 =
(q2; q2)∞

(q ; q2)∞

(1)

where

(a ; q)∞ =

n=0

∞

(1 - a qn) , q < 1 (2)

II. The Equation ψ(q) = 2 
ψ(q) = 2 ⟹ q = 0.64522270323602097913425166 ... (3)

Iteration 1:

rk+1 = 1 -
1 - r

k
2

2


n=1

∞ 1 - r
k
2 n+2

1 - r
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= 1 -
1 - rk

2
ψ(rk) , k = 1, 2, 3, ... (4)

r1 =
1

2
, rk⟶q = 0.64522 ... (5)
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Figure 1. 
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Iteration 2:

rk+1 = rk +
1

3
(2 - ψ(rk)) = rk +

1

3
1 -

n=1

∞

r
k

n (n+1)/2 , k = 1, 2, 3, ... (6)

r1 =
1

2
, rk⟶q = 0.64522 ... (7)
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Figure 2.

III. Integral
If  q = 0.64522 ..., then

π

4
=

0

∞ 1

(1 + x2) (1 + q2 x2) (1 + q4 x2) (1 + q6 x2) ...
ⅆ x (8)
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