Random Dice & Nonlinear
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import random [E AL
Dice = [i for i In range(1,7)]

p =] .

times =

for i in range(times): ifrange(1,7)E
dice = random.choice(Dice) HIeE A BIITE
p.append(dice) F5Dice Bl S EE

print("p:",p) 136

a = set(p)

forjin a:

print(j, " appears ", p.count(j), "times", p.count(j)/times)
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: [2, 3, 2, 4, 4, 3, 1, 4, 6, 2, 4, 4, 3, 6, 5, 3, 4, 2, 3, 3]
appears 1 times
appears 4 times
appears 6 times
appears 6 times
appears 1 times
appears 2 times
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import random
Dice = [i for i in range(1,7)]

times = 20

for i in range(times):

dice = random.choice(Dice)
p.append(dice)
print("p:",p)
a = set(p)
forjin a:
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appears
appears
appears
appears
appears
appears

1 times
4 times
6 times
6 times
1 times
2 times
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print(j, " appears ", p.count(j), “times", p.count(j)/times)
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: [2, 3, 2, 4, 4, 3,1, 4, 6, 2, 4, 4, 3, 6, 5, 3, 4, 2, 3, 3]



import random

Dice = [i for i in range(1,7)]
p =]

times = 20

for i in range(times):

dice = random.choice(Dice)

p.append(dice)
et BES > BEBIp

* B —{E R
print(j, © appears ", p.count(j), "times", p.count(j)/times)

p: [2, 3, 2, 4, 4, 3, 1, 4,06, 2, 4, 4, 3, 6, 5, 3, 4, 2, 3, 3]

1 appears 1 times

2 appears 4 t;mes
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. e 2 times p.count(MLRFE BT pH HIRAIREN




import random

Dice = [i for i in range(1,7)]

p = []

times = 20000

for i in range(times):
dice = random.choice(Dice)
p.append(dice)

# print("p:",p)

a = set(p)
for j in a:
print(j, " appears ", p.count(j), "times", "prob : ",
appears 3303 times prob : 0.16515
appears 3290 times prob : 0.1645
appears 3367 times prob : 0.16835
appears 3370 times prob : 0.1685
appears 3306 times prob : 0.1653
appears 3364 times prob : 0.1682
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Calculate cross-entropy of
simulated probabilities

{Pi>-..,Pc} withrespect to

CEGIIp) =Y qug(%)
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for i in range(times):
o {51 g — A B > R dice = random.choice(Dice)
T dakE o i P-append(dice)
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forjin a:
print(j, " appears ", p.count(j), "times")




Translate one card to
SCOore
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import random

def card2score(card):

cond = [card
card
card
card

]

if any(cond):
num = 10
else:
num = card
return num

card = 11

score = card2score(card)

print(score)
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blackJack:
1. determine the score of two cards

2. Perform 10° times and calculate the
average score of two randomly
generated cards
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import random

def card2score(card):

cond = [card ==
card ==
card ==
card ==
]
if any(cond):
num = 10
else:
num = card
return num

lst = [i for i in range(1,14)]

scoreSum = 0
times = 1000000

11,
12,
13

for i 1n range(times):

cardl = random.choice(1lst)

card2 random.choice(1lst)
score card2score(cardl) + card2score(card2)
scoreSum += score

Apply a for-loop

print('average score:

14.464955

*, scoreSum/times
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dice = random.choice(Dice)
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Rl B a = set(p)

p.append(dice)
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n1=6
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n,=6x5x%x4=120f

n=6xXx6xXx6=216



S, =7X6=42

S, = 3><(1><5+2><5+3><5+4><5+5><5+6><5)

—3><5><Zz—15><21—210+1()5—315
=1

S| +S, 424315

— Python Console
n 216 >>> (42+315) /216
1.6527777777777777




import random
Dice = [ i for i in range(1,7)]
scoreSum = 0
gameTimes = 500000 3 random
for j in[;ange(gameTimes): dices
p =

1mes =
for i in range(times):

dice = random.choice(Dice)

p.append(dice) Translate a
a = sec(p ,
if len(a) == 3: list to a set
score = 0
else:

if len(a) == 2:
for j in a:
if p.count(j) == 1:
score = j
else:
score = 7/
scoreSum += score
print(“sum of scores:", scoreSum)
print("average of score: ", scoreSum/gameTimes )



Count
1 1.653054 import numpy as np
2 1.655168 a = [1.653054,
1.655168,
3 1.65218 1.65218,
1.649984,
4 1.649984 1.649687 .
5 1.649687 1.651582,
1.652143,
6 1.651582 1.649858,
1.654013,
7 1.652143 1.655465]
3 1 649858 print(‘mean :', np.mean(a))
print('var :',np.var(a))
9 1.654013
10 1.655465 1.6527
Mean mean : 1.6523134
Var var : 4.045330040000014e-06
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import numpy as np
import matplotlib.pyplot as pl

X = np.linspace(-np.pi,np.pi)
threshold =0
y =]
for value in x:
if value >= threshold:
y.append(1)
else:
y.append(0)
pl.figure()
pl.scatter(x,y,marker='0")
pl.show()
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import numpy as np oK EEHZTE

import matplotlib.pyplot as pl

X = np.linspace(-np.pi,np.pi) (FERNpAYSEE » np.piftk
threshold = 0 7 > & — 7, 7] FEE Y
¥o; \[/]alue in X: = HXTGE:SB,{IEWEME .
if value >= threshold: inspacefCRFELIEI A
y.append(1)
else:
y.append(0)
pl.figure()
pl.scatter(x,y,marker='0")
pl.show()




import numpy as np
import matplotlib.pyplot as pl

X = np.linspace(-np.pi,np.pi)
threshold =0

y =11
for value in x: KIIE » 4R FUx T
If value >= threshold: = £ Avalue
.append(1 —
o 1ozppend() HATEEIES
y.append(0)

pl.figure()

pl.scatter(x,y,marker='0")

pl.show()




import numpy as np
import matplotlib.pyplot as pl

X = np.linspace(-np.pi,np.pi)
threshold =0

y =1}

for value in Xx:

If value >= threshold: 1'%14:?5’% : gu%\/aluej(}‘]—/i\

.append(1
elsye;pp ) g Z 1 threshold » 431300

y.append(0) ESllyR - [RIFF0MIINE
figure() 51|y

.scatter(x,y,marker='0")
.show()

© O O



BEAEH - Mpl

import numpy as np \ o
import matplotlib.pyplot as pl RREH2MW

X = np.linspace(-np.pi,np.pi)

threshold = 0 FREGPpIF A EEEE
y =] i > plfigure()FmE—sR[E]
for value in x:

If value >= threshold:

y.append(1)
else: FREMIhAE -
_ y.append(0) ol.scatter( A BIZLIRE] - {F
figure() FREASERE > $5x

.scatter(x,y,marker='0")
.show()
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o 53 4by i BH AEE B A y =]
f%%f?%ﬁ 'Z/'\%EE*E'/?: for value in x:
= BREER(E AR5 PR if value >= threshold:
IRF > AFARR I AR 51 y.append(1)
o 4@ ReLu i i EE A I I else:
y.append(0)
o #¥pl.figure() B A pl.figure(1) pl.figure()

pl.scatter(x,y,marker='0'")
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threshold = 0

o #Ethreshold &0 vy =]

% Ethreshold_h A for value in x:
o if value >= threshold:
o {HiHif elif else y.append(1)
o 45pl.figure( i A pl.figure(2) else:
y.append(0)

pl.figure()

pl.scatter(x,y,marker='0")
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if elif else

g cond 1 X if cond1:
17 5 BT | statement 1
staterment | elif cond2:
statement 2
else: HHIUNR cond?2
statement 3 BRI HT

statement 2

&Rl 1T

statement 3
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y.append(1) o

if cond1: -
y.append(1)

elif cond2:
y.append(0)

else: 8l > WE
statement cond?2FR1I 5 &

1Ty.append(0)
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Sstatement



