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import numpy as np

import matplotlib.pyplot as plt

plt.rcParams.update ({
'text .usetex': True,

'text.latex.preamble': r'\usepackage{amsmath} \usepackage{mathrsfs}',

'font.family': 'serif',
'axes.labelsize': 14,
'font.size': 12,

'xtick.labelsize': 10,
'ytick.labelsize': 10,
'figure.dpi': 100,
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def rogers_ramanujan(q, depth=500):
"""Rogers-Ramanujan continued fraction R(q)."""
g_pow = np.sign(q) * np.abs(q) **x (1 / 5)
val = 1.0
for n in range(depth, 0, -1):
val = 1.0 + q ** n / val

return q_pow / val

upper = (np.sqrt(5) - 1) / 2
lower = -(np.sqrt(5) + 1) / 2

q_values = np.linspace(-0.99, 0.99, 5000)

R_values = [rogers_ramanujan(q) for q in q_values]

fig, ax = plt.subplots(figsize=(8, 6))

ax.plot(q_values, R_values, color='#1f77b4', linewidth=2.5)

ax.axhline (y=upper, color='#9999ff', linestyle='--', linewidth=1.5, alpha=0.8)
ax.axhline (y=lower, color='#9999ff', linestyle='--', linewidth=1.5, alpha=0.8)

ax.text (-0.02, upper, r'$\frac{\sqrt{5}-13{2}$"',
transform=ax.get_yaxis_transform(), ha='right', va='center', fontsize=13)
ax.text(-0.02, lower, r'$-\frac{\sqrt{5}r+1}+{2}$",

transform=ax.get_yaxis_transform(), ha='right', va='center', fontsize=13)

ax.grid(True, linestyle=':', alpha=0.6)

plt.savefig('rogers_ramanujan.pdf', transparent=True, bbox_inches='tight')




