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Infinite Continued Fractions
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Golden Ratio
(Simplest infinite continued fraction)
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Rogers-Ramanujan Continued Fraction

Definition
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Fast Convergence
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Infinite Series, Products, and Continued Fractions

Euler:
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Rogers-Ramanujan Identities

Theorem (Rogers-Ramanujan Identities)
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Theta Functions
(Jacobi Triple Product Identity and Theta Function Transformations)

Definition (Theta Function)

For every z ∈ C and ℑ(τ) > 0,

ϑ3(z , τ) =
∞∑

n=−∞
qn

2
e2niz

where q = eπiτ .

Theorem (Jacobi Triple Product Identity)

ϑ3(z , q) =
∞∏
n=1

(1− q2n)(1 + q2n−1e2iz)(1 + q2n−1e−2iz).
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Theta Functions
(Jacobi Triple Product Identity and Theta Function Transformations)

Theorem (Theta Function Transformation)

ϑ3(0, τ) =
1√
−iτ

ϑ3(0,−1/τ),

i.e.
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n=−∞
en

2πiτ = (−iτ)−
1
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n=−∞

e−
n2πi
τ .
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Important Formula for R(q)

Using Jacobi Triple Product Identity,
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Using theta function transformation,

Lemma

1
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√
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Evaluating R(e−2π)
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More Results

Theorem

−R(−e−π) =

√
5−

√
5

2
−

√
5− 1

2
.

Theorem (Modular Equation of Degree 5)

If v = R(q) and u = R(q5), then

v5 = u
1− 2u + 4u2 − 3u3 + u4

1 + 3u + 4u2 + 2u3 + u4
.
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Even More Results

Theorem

R(e−2π
√
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Theorem

If αβ = π2, then{√
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2
+ R(e−2α)

}{√
5 + 1

2
+ R(e−2β)

}
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√
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2
.
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Thanks

Thank you for your attention!
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