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import numpy as np
import matplotlib.pyplot as plt
t = np.array([0, 6, 9.8, 14.5, 20.7, 28.5, 40.5])
Pt = np.array([2, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7])
X_A = Pt - 2
C_A0 = 2/(0.082*573)
C_A = C_A0*(3-Pt)
dCA = np.array([C_A[i+1]-C_A[i] for i in range(len(C_A)-1)])
dt = np.array([t[j+1]-t[j] for j in range(len(t)-1)])
snittCA = np.array([(C_A[i+1]+C_A[i])/2 for i in range(len(C_A)-1)])

x = np.log(snittCA)
y = np.log(-dCA/dt)

params, cov = np.polyfit(x, y, 1, cov=True)

a = params[0]
b = params[1]

print(f"alpha = {a:.3f}")
print(f"ln k = {b:.3f}")
print(f"k = {np.exp(b):.3f}")

x_values = np.linspace(0, x[-1], 100)
y_values = x_values * params[0] + params[1]
plt.figure(figsize=(12, 8))
plt.plot(x, y, 'o', color='black', label="Datapunkter")
plt.plot(x_values, y_values, color='black', label="Regresjonskurve")
ax = plt.gca()
ax.tick_params(axis='both', which='major', labelsize=15)
ax.tick_params(axis='both', which='minor', labelsize=12)
ax.spines['right'].set_color('none')
ax.spines['top'].set_color('none')
plt.xlabel(r"$\ln \left(\widebar{C_A}\right)$", size=23)
plt.ylabel(r"$\ln \left(-\frac{\Delta C_{A}}{\Delta t}\right)$", size=25)
plt.legend(fontsize=20)
plt.show()


