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/tmp/ipykernel_314/2654878907.py:1: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

Парабола

Text(0.5, 1.0, 'parabola, width = 10, depth = 90')

/tmp/ipykernel_314/3924548940.py:5: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

/tmp/ipykernel_314/2392218222.py:1: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

/tmp/ipykernel_314/3483033227.py:1: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

Леннард-Джонс

/tmp/ipykernel_314/1125831542.py:1: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

/tmp/ipykernel_314/483782807.py:5: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)
Text(0.5, 1.0, 'Lennard-Jones, width = 100, depth = 150, temp = 50')

/tmp/ipykernel_314/1980981036.py:6: UserWarning: 

`distplot` is a deprecated function and will be removed in seaborn v0.14.0.

Please adapt your code to use either `displot` (a figure-level function with
similar flexibility) or `histplot` (an axes-level function for histograms).

For a guide to updating your code to use the new functions, please see
https://gist.github.com/mwaskom/de44147ed2974457ad6372750bbe5751

  sns.distplot(x)

In [1]: import matplotlib.pyplot as plt
import numpy as np
import scipy.integrate as integrate
import seaborn as sns

In [10]: class Boltzmann:
    def __init__(self, temp: int, potential):
        self.T = temp
        self.U = potential
        self.C = integrate.quad(self.unnormed_pdf, 0, 100)[0]
        self.margin = 0
        #print(self.C)

    def unnormed_pdf(self, x: int):
        res = np.exp(-self.U(x) / self.T)
        return res

    def pdf(self, x: int):
        return self.unnormed_pdf(x) / self.C
        pass
    
    def f(self, x):
        if self.pdf(x) == 0:
            self.margin = max(self.margin, x)
            return 0
        return self.pdf(x) * np.log(self.pdf(x))
    
    def entropy(self):
        print(self.margin)
        return integrate.quad(self.f, 0.109, 50)[0]

In [3]: def draw_random_from_pdf(pdf, interval=[-1, 1], pdfmax=1, integers=False, max_iterations=10000):
    for i in range(max_iterations):
        if integers == True:
            rand_x = np.random.randint(interval[0], interval[1])
        else:
            rand_x = (interval[1] - interval[0]) * np.random.random(1) + interval[0] #(b - a) * random_sample() + a

        rand_y = pdfmax * np.random.random(1)
        calc_y = pdf(rand_x)

        if(rand_y <= calc_y):
            #print(rand_x, calc_y)
            return rand_x

    raise Exception("Could not find a matching random number within pdf in " + max_iterations + " iterations.")

In [4]: def f(x):
    if 5 < x < 10:
        return -10
    return np.inf

def g(x):
    start = 0
    end = 10
    depth = 90
    if (start < x < end):
        d = end - start
        #return -4*10 / d**2 * (x - 2.5 - 5)**2
        return 4 * depth / d**2 * (x - d/2 - start)**2 - depth
    else:
        return np.inf

def h(x):
    n = 3
    n = 3
    depth = 150
    rmin = 50
    
    mark = rmin * 2**(-1/n)
    x = x + mark
    length = 100 + mark
    
    
    height = (rmin/length)**(2*n) - 2* (rmin/length)**n
    
    #res = (((rmin/x)**(2*n) - 2* (rmin/x)**n) * depth - height) / (depth - height)
    res = ((rmin/x)**(2*n) - 2* (rmin/x)**n) - height
    res = res / (1 + height) * depth
    
    if res > 0:
        return np.inf
    
    
    return res

In [5]: def h2(x):
    n = 3
    depth = 150
    rmin = 25
    
    mark = rmin * 2**(-1/n)
    x = x + mark
    length = 50 + mark
    
    
    
    
    
    height = (rmin/length)**(2*n) - 2* (rmin/length)**n
    
    #res = (((rmin/x)**(2*n) - 2* (rmin/x)**n) * depth - height) / (depth - height)
    res = ((rmin/x)**(2*n) - 2* (rmin/x)**n) - height
    res = res / (1 + height) * depth
    
    if res > 0:
        return np.inf
    
    
    return res

In [354… def h(x):
    
    n = 3
    depth = 10
    rmin = 10
    sigma = 10
    rs = (27/6)**(1/6) * sigma
    rc = (67/48) * rs
    k1 = 387072/61009 * depth / rs**3
    k2 = -24192/3211 * depth / rs**2
    if x < sigma:
        return np.inf
    
    if x <= rs:
        return ((sigma/x)**(2*n) - (sigma/x)**n) * 4 * depth
    
    if  rs < x <= rc:
        return k1 * (x - rc)**3 + k2 * (x - rc)**2
    
    
    return 0

def h(x):
    n = 6
    n = 3
    depth = 10
    rmin = 20
    mark = rmin * 2**(-1/n)
    x = x
    
    
    
    if x > 2.5 * mark:
        return np.inf
    
    
    return -((rmin/x)**(2*n) - 2* (rmin/x)**n) * depth

In [6]: pdf = Boltzmann(5000, f).pdf

In [23]: x = np.arange(200) * 0.1
y = [f(i) for i in x]

plt.plot(x, y)
plt.plot([5, 5], [-10, 0])
plt.plot([10, 10], [-10, 0])
plt.title('flat, width = 5, depth = 10')
plt.xlim(0, 15)

Out[23]:

In [25]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 15]))

In [26]: sns.distplot(x)

xx = np.arange(1500) * 0.01
yy = [pdf(i) for i in xx]

#x = x + 5

plt.plot(xx, yy, color='red')
plt.title('flat, width = 5, depth = 10, temp = 5000')
plt.show()

In [48]: pdf = Boltzmann(5000, g).pdf

In [49]: x = np.arange(4000) * 0.01
y = [g(i) for i in x]

plt.plot(x, y)
plt.xlim(0, 15)
plt.title('parabola, width = 10, depth = 90')

Out[49]:

In [33]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 15]))

sns.distplot(x)
xx = np.arange(1500) * 0.01
yy = [pdf(i) for i in xx]

#x = x + 5

plt.plot(xx, yy, color='red')
plt.title('parabola, width = 10, depth = 90, temp = 5000')
plt.show()

In [35]: pdf = Boltzmann(50, g).pdf

In [40]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 15]))

In [41]: sns.distplot(x)
xx = np.arange(1500) * 0.01
yy = [pdf(i) for i in xx]

#x = x + 5

plt.plot(xx, yy, color='red')
plt.title('parabola, width = 10, depth = 90, temp = 50')
plt.show()

In [42]: pdf = Boltzmann(5, g).pdf

In [43]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 20]))

In [44]: sns.distplot(x)
xx = np.arange(1500) * 0.01
yy = [pdf(i) for i in xx]

#x = x + 5

plt.plot(xx, yy, color='red')
plt.title('parabola, width = 10, depth = 90, temp = 5')
plt.show()

In [50]: pdf = Boltzmann(5000, h2).pdf

real_pdf = Boltzmann(5000, h).pdf

dist = Boltzmann(5000, h2)

In [54]: x = np.arange(1, 15000) * 0.01
y = [h(i) for i in x]

plt.plot(x, y)
plt.title('Lennard-Jones, width = 100, depth = 150')
plt.show()

In [55]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 50]) * 2)

In [56]: sns.distplot(x)

xx = np.arange(15000) * 0.01
yy = [real_pdf(i) for i in xx]

#x = x + 5

plt.plot(xx, yy, color='red')
plt.title('Lennard-Jones, width = 100, depth = 150, temp = 5000')
plt.show()

In [57]: pdf = Boltzmann(50, h2).pdf
real_pdf = Boltzmann(50, h).pdf

In [58]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 50]) * 2)

In [59]: xx = np.arange(15000) * 0.01
yy = [real_pdf(i) for i in xx]

plt.plot(xx, yy, color='red')
sns.distplot(x)
plt.title('Lennard-Jones, width = 100, depth = 150, temp = 50')

Out[59]:

In [60]: pdf = Boltzmann(5, h2).pdf
real_pdf = Boltzmann(5, h).pdf

In [61]: x = []
for i in range(10000):
    x.append(draw_random_from_pdf(pdf, [0, 50]) * 2)

In [62]: xx = np.arange(6000) * 0.01
yy = [real_pdf(i) for i in xx]

plt.plot(xx, yy, color='red')

sns.distplot(x)
plt.title('Lennard-Jones, width = 100, depth = 150, temp = 5')
plt.show()

In [ ]:  


