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import numpy as np
import matplotlib.pyplot as plt
import scipy.optimize as opt

X0 = 30e-12*100e-9/1.38e-23/298
L = 16.8

def f(x1):
return x0 - 0.5%(1 - x1)**(-2) + 0.5 - 2*x1

X_guess = 0.97
x_soln = opt.root(f, x_guess).x[0]

print('residual: ', f(x_soln))
print('fractional extension: ', x_soln)
print('max extension: ', x_soln*L, '(microns)')

x1 plt = np.linspace(0, 0.999, 201)

plt.rc('font', size=14)

plt.plot(x1_plt, f(x1_plt), 'k-', label='function")
plt.plot(x_guess, f(x_guess), 'ro', label='guess')
plt.plot(x_soln, f(x_soln), 'bs', label='soln')
plt.legend()

plt.xlabel( '$x/LS")

plt.ylabel('Sf b / k {B} T$")

plt.xlim([0, 1])

plt.ylim([0, 1000])

plt.tight_layout()

plt.savefig('Lecl16 Supp-Case Study Key Plot.pdf')
plt.close('all")
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