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import math
import random
import numpy as np
import matplotlib.pyplot as plt
def Gaussian(x, mu=0, sigma=1):
win
Calculate probability density of Gaussian distribution at point x.
Args:
x: The point for calculating probability density.
mu: mean of Gaussian distribution.
sigma: Stand deviation of Gaussian distribution.
win
return math.pow (math.e, -math.pow(x-mu, 2)/(2*math.pow(sigma, 2)))/(sigma * math.sqgrt(2*math.pi)
def uniform sampling(a, b):
""" Sample from uniform distribution """
return a + (b-a) * random.random()
num_samples = 500 # total number of samples to be generated
# Number of iterations to reach the stationary distribution (guessed value).
# You can test different value to see whether the sample mean and stand deviation are close to the true values.
skips = 500
samples = []
x = 0 # the initial value
counter = 0
while len(samples) < num_samples:
accept = False
while not accept:
sample = uniform_sampling(-50, 50) # first get a sample from uniform distribution
alpha = min(Gaussian (sample)/Gaussian(x), 1) # then calculate density ratio of the sample and current points
# if the randomly generated number (probability) smaller than or equal to the alpha, accept the sample;
# otherwise, re-sample a new point.
p = random.random()
if p <= alpha:
x = sample
accept = True
if counter >= skips:
samples.append (sample)
counter += 1

print (samples)

print("mean: " + str(np.mean(samples)))
print("std: " + str(math.sqgrt(np.var (samples))))
times = []

for i in range(l, num_samples + 1):
times.append (i)
plt.plot (times, samples)

plt.show ()
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