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Import matplotlib.pyplot as plt
import random
Import numpy as np
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1£[0,100] X [0,100]FEA
1000 —#i:& Py



def produce_sig(N): # 1A
X_list =]
y_list =]
for i in range(N):
X_list.append(random.uniform(0,1)*100)
y_list.append(random.uniform(0, 1)*100)
return x_list, y_list
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def bin p01nts list(data 1list,n):
int(np.floor(max(data list)))
int(np.ceil(int(min(data 1list))))
int((max v-min v)/n)
np.linspace(min v,max v,n)

max v =
min v =
interval =
bin =
print(len(bin))
return bin
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def plot_points(x_list,y_list,xticks, yticks): # 1D
fig = plt.figure()
ax = fig.gcal()
ax.set_xticks(xticks)
ax.set_yticks(yticks)
plt.scatter(x_list, y_list, marker=".")

plt.grid()
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Test]

from shape2D2 import *
N = 1000

bin size = 10

x list, y list = produce sig(N)

X bin = bin points 1list(x list,bin size)
y bin = bin points 1list(y list,bin size)
plot points(x list,y list,x bin, y bin)

plt.show()
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from shape2D2 import *

N = 100
bin siz

0
e

= 10

x list, y list = produce sig(N)
A = np.matrix([[0.7,0.31]1,[-0.25,0.8511])

DA = A sig(A,x list,y list)

x list
y list

X bin =
y bin =

list(DA[:,01])
list(DA[:,1])

bin points list(x list,bin size)
bin points list(y list,bin size)

plot points(x list,y list,x bin, y bin)
plt.show()
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def my hitogram(x,n): #3B
# max v = np.max(x)
bin = bin points list(x,n)
X2bin = np.zeros(n)
for 1 in range(len(x)):
ind = np.argmin(np.abs(float(x[1])- b.
Xx2bin[ind] += 1
plt.figure()
plt.bar(range(n),x2bi
return x2bin, bin
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testZ
from shape2D2 import *

N = 1000

bin size = 10

x list, y list = produce sig(N)

bin = bin points(bin size)

plot points(x list,y list,bin, bin)
my hitogram(x list,bin size)

my hitogram(y list,bin size)
plt.show()
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def my_joint_histogram(x,y,n,x_bin,y_bin):
xybin = np.zeros((n,n))
for i in range(len(x)):
xind = np.argmin(np.abs(float(x[i])- x_bin))
vind = np.argmin(np.abs(float(y[i])- y_bin))
xybin[xind,yind] += 1
return xybin
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from shape2D2 import * test3

N = 1000

bin size = 10

x list, y list = produce sig(N)

bin = bin points(bin size)

plot points(x list,y list,bin, bin)

x2bin, x bin = my hitogram(x list,bin size)
y2bin, y bin = my hitogram(y list,bin size)
joint =

my joint histogram(x list,y list,bin size,bin,bin)
print(joint)

plt.show()
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RTEPTAED, #D

def calculate_D(joint,x2bin,y2bin): # 4
m = len(x2bin)
n = len(y2bin)
N = np.sum(x2bin)
D=0
for i in range(m):
for j in range(n):
p = x2bin[i]/N*y2bin[j]/N
g = joint[i,j}/N
if abs(q) > 10**-6:
D +=q " np.log(a/p)
return D
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def my_analysis(x_list, y_list, bin_size): # 5
x2bin, X_bin = my_hitogram(x_list, bin_size)
y2bin, y_bin = my_hitogram(y_list, bin_size)
plot_points(x_list, y_list, x_bin, y_bin)
joint = my_joint_histogram(x_list, y_list, bin_size,x_bin,y_bin)
return calculate_D(joint, x2bin, y2bin)
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def A_sig(A,x_list,y_list): # 2
N = len(x_list)
D = np.zeros((N,2))
for i in range(N):
DI[1,0] = x_list[i]
DI[i,1] = y_list]i]
DA =A @ np.transpose(D)
return np.transpose(DA)



from shape2D2 import * Testd
N = 1000

bin size = 10

x list, y list = produce sig(N)

A = np.matrix([[0.7,0.31],[-0.25,0.85]1)
DA = A sig(A,x list,y list)

Xx list = list(DA[:,0])

y list = 1list(DA[:,1])

bin = bin points(bin size)

plot points(x list,y list,bin, bin)

X2bin, x bin = my hitogram(x list,bin size)

y2bin, y bin = my hitogram(y list,bin size)

joint =

my joint histogram(x list,y list,bin size,bin,bin)
print(joint)

plt.show()
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