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Infinite Continued Fractions

(Convergence)
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N
Golden Ratio

(Simplest infinite continued fraction)
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Rogers-Ramanujan Continued Fraction
Definition

R(q) = , el <1
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Rogers-Ramanujan Continued Fraction
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Fast Convergence
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Infinite Series, Products, and Continued Fractions

Euler:
i n 2n+1 ﬁ . 12_1+i+i+
pore 2n+ e} n27r2 6 22 32
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Infinite Series, Products, and Continued Fractions

Euler:
i n 2n+1
= 2n+

Rogers and Ramanujan:
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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 3(7) > 0,

(e 9]
V3(zm)= Y q e

n=—0o0

where g = e™'".
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Theta Functions
(Jacobi Triple Product Identity and Theta Function Transformations)

Definition (Theta Function)
For every z € C and 3(7) > 0,

Z’T) Z q e2nlz

n=—0o0

where g = e™'".

Theorem (Jacobi Triple Product Identity)

o0

03(z,9) = [[(1— @)1 + @27 2e2)(1 + g2 2e2%),
n=1
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Theta Functions

(Jacobi Triple Product Identity and Theta Function Transformations)

Theorem (Theta Function Transformation)
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|
Important Formula for R(q)

Using Jacobi Triple Product Identity,

Theorem
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|
Important Formula for R(q)

Using Jacobi Triple Product Identity,

Theorem
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Using theta function transformation,
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|
Evaluating R(e ?")
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|
Evaluating R(e ?")

P (VBH)x+¢o+1=¢+2
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|
Evaluating R(e ?")

P (VBH)x+¢o+1=¢+2

X2+ 2¢x + ¢* = ¢V/5
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|
Evaluating R(e ?")

P (VBH)x+¢o+1=¢+2

X2+ 2¢x + ¢* = ¢V/5

x:\/gﬁi\/g—gb
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|
Evaluating R(e ?")

P (VBH)x+¢o+1=¢+2

X2+ 2¢x + ¢* = ¢V/5

x=1\/oV5—¢

R(e>7) = /5 +2\@ B \@; L
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More Results

Theorem

R(ee )= /5 —ZJE B \/52— 1
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More Results

Theorem

“R(-e™) =12 }ﬁ - ﬁz_ L

Theorem (Modular Equation of Degree 5)
If v=R(q) and u = R(q%), then

5 1—2u+4u? —3ud +u?
v>=u )
1+3u+4u242u8 + u?
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Even More Results

Theorem
R(e-275) = V5 V5 +1
= - .
5 5 2
1+ <53 (\/52—1)2 — 1)
Theorem

If a3 = 72, then

2 2

{ﬁ+1 —|—R(e‘2a)} {\/§2+1 +R(e—2ﬁ)} _5+V5
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N
Thanks

Thank you for your attention!

Rogers-Ramanujan Continued Fraction July 12, 2025 16 /17



Acknowledgements

The author would like to thank Simon Rubinstein-Salzedo and Benjamin
Vakil.

Rogers-Ramanujan Continued Fraction July 12, 2025 17 /17



