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Import matplotlib.pyplot as plt
import random
Import numpy as np
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def produce_sig(N): # 1A
X_list =]

y_list =]
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return x_list, y_list
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def bin points list(data list,n):

= —
I=aA

RRUETZTN

return bin




max_v — min_yv

Interval length [ =
n

bin[2] = bin[1] + 1
[

Check point : bin[n] = max_v — 5

l\)|N
|

min_v bin[1] bin[2] bin[n] max_v
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def plot_points(x_list,y_list,xticks, yticks): # 1D

fig = pIt.figure()_
ax = fig.gca()
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sehiEIEHFE TV test 1

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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SERmy_histogram PR £

def my hitogram(x,n): #3B
bin = bin points list(x,n)
X2bin = np.zeros(n)
for 1 in range(len(x)):

sTHind » WiEx2bin[ind]BY{ENN1

plt.figure()
plt.bar(range(n),x2bin)
return x2bin, bin

Kind{E1E

binlind) = min,||x[i] — bin[j]|| bin[ind]pX A &7 binBIn{ET
= XIS E
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STRAIEVIZT  test2

from shape2D2 import *

N = 1000

bin size = 10

x list, y list = produce sig(N)

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

RIS R BT o T E S B Sy AR RN R D E L B

plt.show()
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def my joint histogram(x,y,n,x bin,y bin):

Xybin = np.zeros((n,n))
for 1 in range(len(x)):

#3A

ETExindEdyind » 3

return xybin

g xybin[xind,yind] BN{EAN1
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from shape2D2 import *

N = 1000

bin size = 10

x list, y list = produce sig(N)

bin x = bin points list(x list, bin size)
bin y = bin points list(x list, bin size)
plot points(x 1list,y 1list,bin x, bin y)
Xx2bin =
y2bin =
joint =
print(joint)
plt.show()
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x2bin[il/ NG EOR} B EX IR 7% A5 5 VIE - [ ] F R

y2bin[jl/NARH &k} B ey sl $5 52 T5 76 55 )8 1w [ A
Apli,jl =| x2bin[il/N * y2bin[jl/N

Aq % joint/N > qli, IR FE &R B 7E Xl 551 1%
(A >yl S A - T ] ) B S A 2R

JLD Z Z Dl]/f'h z/\ﬁ %L)E : /:\ilij
=1 j=1
0 if g[i,j] < 107°
D.. = l
! qli, ]]logq ) otherwise

pli, jl
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def calculate_D(joint,x2bin,y2bin): # 4
= len(x2bin)
n = len(y2bin)
N = np sum(x2bin)

Z for | in range(m):
D D for j in range(n):

p =
q =
if abs(q) > 10™*-6:
D +=
return D
.. [2.]]
= q[l,J]Zqu /

pli, j]
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from shape2D2 import *

N = 2000

bin size = 20

x list, y list = produce sig(N)

X bin = bin points list(x list,bin size)

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

my Jjoint histogram(x list,y list,bin size,x bin,y bin)
D =

print( 'cross entropy:', D)

plt.show()
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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[i,0] = x_list[i]
DI[i,1] = y_list[i]
DA = A @ np.transpose(D)
return np.transpose(DA)
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from shape2D2 import *

N = 2000

bin size = 20

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)

X list =

y list = -

X bin = bin points list(x list,bin size)

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

my Jjoint histogram(x list,y list,bin size,x bin,y bin)
D = calculate D(joint,x2bin,y2bin)

print( 'cross entropy:', D)

plt.show()
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from shape2D2 import *

N = 2000

bin size = 20

x list, y list = produce sig(N)

A = np.matrix([[1l/np.sqrt(2), 1/np.sqgrt(2)], [1/
np.sqgrt(2), -1/np.sqrt(2)]])

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

x list = 1list(DA[:,0])

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

X bin = bin points list(x list,bin size)

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

plot points(x list,y list,x bin, y 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,x bin,y bin)
D = calculate D(joint,x2bin,y2bin)

print( 'cross entropy:', D)

plt.show()



