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(5 HRBUERITHIZ RE L 27w 77 4 (K 2)])
$matplotlib inline

$matplotlib nbagg

from random import uniform, seed

import random

from math import sqgrt

import matplotlib.pyplot as plt

import numpy as np

from matplotlib.animation import FuncAnimation

from IPython.display import HTML

class Agent:
def  init (self, typel, type2): #typel [EBEZEIURY (risk)RITTH 1
or RIZLAELY 0. type2 [EREEFAESN (pressure) BELOT VL or BELIZKLN0 0N 1 D
BERR %
FEPREE  BEYRIERICTDAITEERRIZELTNS, BEYRIERITLEVD AL
LEIRYELLEL
HNEME: RAAENZERECOTVANEBELS DAEEDADHT x AUETRIEIRSTLM:
H5YRYENG BELICKWOAK y AUERRIERSTULN 6T RI%ES T
#y [E x FYBKRED ChODBEIFIIaAL—avDOUHAELLTRDH S
HRFYRIERITT B ANTAYDSMRIATRIZ RS> TOTHI RV LIRS
#REFVRVERICLEVAZRAYDADSILRRELZEZ D ANBNTRVER>TW =B S
LIRVEmMD
self.risk= typel
self.pressure=type2
#self.mask=1

#self.mask=random.randint (0, 1)
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if random.random()<0.01:

#RXRVZELTWVEVADEIEZANS #5 5

THIDT=0. [FEAEDANTRIZEFRLTLSEEIC

def

def

def

self.mask=0
else:
self.mask=1

self.draw location ()

draw location (self):

self.location = uniform(0, 1), uniform(0, 1)

get distance(self, other):

a = (self.location[0] - other.location[0])**2
b = (self.location[l] - other.location[1l])**2
distance = sqgrt(a + b)

return distance

wearmask (self) :
distances = []
for agent in agents:

if self!=agent:

distance = self.get distance (agent)

distances.append((distance, agent))

distances.sort ()

neighbors = [agent for d,

distances|[:num neighbors]]

num mask=sum(agent.mask=

agent in

=1 for agent in neighbors)

num_mask_rate=num_mask/len(neighbors)

num_unmask=sum (agent.mask==0 for agent in neighbors)

num_unmask rate=num unmask/len (neighbors) #<YRAVZLTLVEILAD

BEDANTOBRBRREDI—FHBAKIZLSD
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num same risk = sum(self.risk == agent.risk for agent in
neighbors) #RILERVRIRICTHEEHEDADHERAS

num_same pressure = sum(self.risk != agent.risk and
self.pressure == agent.pressure for agent in neighbors)

PRV RIRICT DEEILESHECRFENBRLOT RGO ANOHEHR

%

num_same type =num same risk + num same pressure

if self.pressure==1: #RAEIDRELPLTEIDENCKIYTRIZRLEE
HES

self.threshold=0.1
else:

self.threshold=0.9

if (self.mask==1) and (self.risk==0): #<YRIZEANESELIND

a
cH
%
it

if num unmask rate > self.threshold:

self.mask = 0

num_of agents=400

num of type 00 = round(num of agents*0.1) #REZEDJRIZRICLEGENI—Ix
VhEEREN 1 EITO

num of type 01 = round(num of agents*0.1)

num of type 10 = round(num of agents*0.6) #5FBBITRIDTI=H. BEEDIYRY

ERITT D KREFAENERLLEVANE 6 BIIZERE

num of type 11 = round(num of agents*0.2) #5fBBITANIREDIRIMNRSE

EEREINTNDEEZ OGNS0, BREDIRVERIZT B KRFERAEANZRIZT DA 2 FlIZ

mask rate=[] #YRIELTLIDHADE

num_neighbors = 4
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require same type = 6

7=0.5 $IT—T10b i DFERFR 72 OEEETRT

for iteration in range (10) :
mask number=[]
mask rate=[]
$CCTI—VTUNEAVREVRET D
FCCTRHIET, BRYBLIEICHLLDI -V TES
agents = [Agent (0,0) for i in range(num of type 00)]
agents.extend (Agent (0,1) for i in range(num of type 01))
agents.extend (Agent (1,0) for i in range (num of type 10))
agents.extend(Agent (1,1) for i in range(num of type 11))
#RRVELTVDADABZEET S
count=0
for i in agents:
if i.mask==1:
count+=1
print (count)
mask number.append (count) #YRAVZELTL\DAHKDIEAEEAND
mask_rate.append (count/num of agents) #YRAVZLTLSADEDHHAEE
And

for t in range (200) :
HEFREE(TSH5-OIC, #BE agents £ vYIILLT agents_shuffle 5
agents shuffle=random.sample (agents, len (agents))
for i in agents_ shuffle:
i.wearmask ()
i.location = uniform(0,1),uniform(0,1) #I—UxIVMBETESLSIC
EXS)

count=0
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for i in agents shuffle:
if i.mask==1:
count+=1

mask number.append (count)

mask rate.append(count/num of agents)
print (mask number)
print (mask rate)
plt.plot (mask rate)

plt.ylim(0,1)

(5 HEYHERTIEED 3 HEHE L7 m 2774 (K3)]
Smatplotlib inline

#%matplotlib nbagg

from random import uniform, seed

import random

from math import sqgrt

import matplotlib.pyplot as plt

import numpy as np

from matplotlib.animation import FuncAnimation

from IPython.display import HTML

class Agent:
def  init (self, typel, type2): #typel [KBEZEURY (risk)&KIZTS 1
or RIZLELY 0. type2 IZREFAEA (pressure) BLPT V1 or BELEIZKLN0 01 D
FREPREE  BREYRVERICTTDAIEEBTRIELTVS, BEYRVERICLEVD AL
LEIRYELLZL
#+HIEAME: RFAEHZRZRLPTVANIEBERDEFEDADHFT x AUETRIZERS>TL:
B5YRENT BLIKWAR y AUETRIZEROTNV=HYRIENT
#y (& x FYBKRED ChoDBEIFIIaL—avDOWHAELLTRDS
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HRFYRIERITT B ANTAYDSRIATRIZ RS> TOTHEI RV LS
#RFVRIZERICLGVATEAYDADILBEZEA S AN YR IZR->TLV 0B
LIRIERS
self.risk= typel
self.pressure=type2
#self.mask=1
#self.mask=random.randint (0, 1)
if random.random()<0.25: #Y¥RAYZELTLVEVADEIEZAND KRR
#HOANYTAR—7 T4 D 3 AOREHRIIINFTEYTRIZFERALTLD AL 75%
self.mask=0
else:
self.mask=1

self.draw location ()

def draw location(self):

self.location = uniform(0, 1), uniform(0, 1)

def get distance(self, other):

a = (self.location[0] - other.location[0]) **2
b = (self.location[l] - other.location[1l])**2
distance = sqgrt(a + Db)

return distance

def wearmask (self) :
distances = []
for agent in agents:
if self!=agent:
distance = self.get distance (agent)
distances.append((distance, agent))

distances.sort ()
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neighbors = [agent for d, agent in
distances[:num neighbors]]

num mask=sum(agent.mask==1 for agent in neighbors)

num mask rate=num mask/len (neighbors)

num_ unmask=sum (agent.mask==0 for agent in neighbors)

num_unmask rate=num unmask/len (neighbors) #<YRAVZLTLVILAD
BEEDANTOBRBRREDI—FHBAEIZLS

num same risk = sum(self.risk == agent.risk for agent in
neighbors) #RILEEURIKICTEEHEDANDEEHZDS

num_same pressure = sum(self.risk != agent.risk and
self.pressure == agent.pressure for agent in neighbors)

PRV RIRICT BEEILESHECRFENBRLOTSELDANOHEHR

%

num_same type =num same risk + num same pressure

if self.pressure==1: #RFAEIDBELPLTEIDENVICKIYTRIZERLEE
HES

self.threshold=0.1
else:

self.threshold=0.9

if (self.mask==1) and (self.risk==0): #<TRIZEAMNESLZELHND

i
cH
%
it

if num unmask rate > self.threshold:

self.mask = 0

num_of agents=400

num_of type 00 = round(num of agents*0.2) #5%EBITICE>TREDIRYIZ
NI BEMENBAEEEZONST=O. BEDIVRIZRITTHIAERIZLEVADEIEZF K
el
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num of type 01 = round(num of agents*0.3) #5%BEBITAILYEEAENEZRICT
BADEEELLIBEPYT

num of type 10 = round(num of agents*0.2)

num of type 11 = round(num of agents*0.3)

mask_rate=[] #¥RIZELTLHADIE

num neighbors = 4
require same type = 6

7=0.5 #T—xk i OFEFE 7 OEEETRT

for iteration in range (10) :
mask number=[]
mask rate=[]
#SSTI—VIUhEAVREVRET D
#CCTROBIET, BRYRBRLIEITHLDI DU TES
agents = [Agent(0,0) for i in range (num of type 00)]
agents.extend (Agent (0,1) for i in range (num of type 01))
agents.extend (Agent (1,0) for i in range(num of type 10))
agents.extend (Agent (1,1) for i in range (num of type 11))
#RAVELTVDADANBZERHFET S
count=0
for 1 in agents:
if i.mask==1:
count+=1
print (count)
mask_number.append (count) #YRVZLTLSAHKDWEAEEZAND
mask rate.append(count/num of agents) #YRVZLTLSADEDHEAEE
Anb
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for t in range (200) :
HIEFZhREE(T57=0IZ, #E agents v YIILLT agents_shuffle 15
agents shuffle=random.sample (agents, len (agents))
for i in agents_shuffle:
i.wearmask ()
i.location = uniform(0,1),uniform(0,1) #I—JzUMABEITESLSIC
EXS)
count=0
for i in agents_shuffle:
if i.mask==1:
count+=1
mask number.append (count)
mask rate.append(count/num of agents)
print (mask number)
print (mask rate)
plt.plot (mask rate)

plt.ylim(0,1)

(5 BURYYER T2 b8 A0 6 AR MEL - 7u 2774 (K4)]
$matplotlib inline

#%matplotlib nbagg

from random import uniform, seed

import random

from math import sqgrt

import matplotlib.pyplot as plt

import numpy as np

from matplotlib.animation import FuncAnimation

from IPython.display import HTML

class Agent:
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def  init  (self, typel, type2): #typel [EEEURY (risk)&KIZTDH 1
or RIZLAELY 0. type2 [XREAEA (pressure) BELPFTLVL or BELIZKLNO 01 D
BERE R
FRHIREE  BREYRVERIZTDAEEETRIZEL TS, B YRIERICLAEL AL
£EIRYELIEL
HRVEAE : FREAZRCOTVANITEDDEFEDADHT x ALULETRIEES>TUM:
BYRVENT BLIKVAR y AUERRIZERO TN =Y RIENT
#y [ x KYHKREWD ThODEFIIaL—2a DIEEELTRD D
HRFYRIERITT B ANTAYDSMIATRVZ IS TV THIY RV [EERSAL
#REFVRVZERICLBEVANZRAYDADSILRELEZ D ABNIYRVER>TW =08 S
HIRVEmMD
self.risk= typel
self.pressure=type2
#self.mask=1
#self.mask=random.randint (0,1)
if random.random()<0.54: #¥AYZELTLVEVLADEIEEZAND #+HERR
#HOAX)TAI—=T T4 D 6 AORBEHERIIINFETRYTRIZEFEALTLDAD 463
self.mask=0
else:
self.mask=1

self.draw_location ()

def draw_location (self):

self.location = uniform(0, 1), uniform(0, 1)

def get distance(self, other):

a = (self.location[0] - other.location[0])**2
b = (self.location[l] - other.location[1l])**2
distance = sqgrt(a + b)

return distance
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def wearmask(self):
distances = []
for agent in agents:
if self!=agent:
distance = self.get distance (agent)
distances.append((distance, agent))
distances.sort ()
neighbors = [agent for d, agent in
distances|[:num neighbors] ]
num_mask=sum(agent.mask==1 for agent in neighbors)
num mask rate=num mask/len (neighbors)
num_unmask=sum (agent.mask==0 for agent in neighbors)
num_unmask_rate=num_unmask/len (neighbors) #<YRAVZLTLVELAD
BIEDANTOERREDI—FHBEIZLED
num_same risk = sum(self.risk == agent.risk for agent in
neighbors) #RILEEVRIKICTIEHEDANDEEHZD
num_same pressure = sum(self.risk != agent.risk and
self.pressure == agent.pressure for agent in neighbors)

FRFVRIRUZT HAEHILESIHRLERENBRLOTSEEDADHEHKZ

%)

num_ same type =num same risk + num same pressure

if self.pressure==1: #RFAEADELPTEINENCIYIRIFEISEIE
A5E>

self.threshold=0.1
else:

self.threshold=0.9

if (self.mask==1) and (self.risk==0): #YRIZWMBNESLZELND

= ]
ERRE



RO F A NAIBITEY AT DERIZONWT

if num unmask rate > self.threshold:

self.mask = 0

num of agents=400

num of type 00 =

num of type 01 =
BIZHEPT

num of type 10 =

num of type 11 =

round (num of agents*0.2) #5fBREEBITERLIYLRED
YRONDEEITSSITHIEEZ NI, BEOURIZERIZLEVWADE|EEIEDT
round (num of agents*0.5) #RIFAENEZRICTHIADEIELS

round (num_of agents*0.1)

round (num_ of agents*0.2)

mask rate=[] #V¥RVZLTLDADE

num_neighbors = 4
require same type

7z=0.5 $#I—Ix ki

for iteration in
mask number=[]

mask rate=[]

=6

DFE z DEFEETRT

range (10) :

$CCTI—DIVNEAVREIVRIET B
#ZZTOBRILET, BEYRBRLIEICHLLWI -V TES

agents = [Agent (0,0)
agents.extend (Agent (0, 1)
agents.extend (Agent (1,0)

agents.extend (Agent (1,1)

#RRVELTVDADABEEET D

count=0

for i in agents:

if i.mask==1:

for i in range(num of type 00)]
for i in range (num of type 01))
for i in range (num of type 10))

for i in range (num of type 11))
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count+=1

print (count)

mask number.append (count) #YRIZLTWSABMDUEETZAND
mask_rate.append (count/num of agents) #YRAVZELTLSADEDHHAES

And

for t in range(200):
HEFHRER(TH5-0IC, #E agents £ YIILLT agents_shuffle 5
agents shuffle=random.sample (agents, len (agents))
for i in agents_ shuffle:
i.wearmask ()
i.location = uniform(0,1),uniform(0,1) #I—UxVMBETESLSIC
EKS)
count=0
for i in agents shuffle:
if i.mask==1:
count+=1
mask number.append (count)
mask rate.append(count/num of agents)
print (mask number)
print (mask rate)
plt.plot (mask rate)

plt.ylim(0,1)

(6 ADFRIFAES ko 7w 777 4 (15)]
Smatplotlib inline

#%matplotlib nbagg

from random import uniform, seed
import random

from math import sqgrt



RO F A NAIBITEY AT DERIZONWT

import matplotlib.pyplot as plt
import numpy as np
from matplotlib.animation import FuncAnimation

from IPython.display import HTML

class Agent:
def init (self, typel, type2): #typel [FEEURY (risk)&KIZFTH 1
or RIZLAELN 0, type2 [EEFFAEA (pressure) ELOFLVL or BELIKWN0 01 D
BEERZE %
FREPREE  BEYRVERICTTDAIEEBTRIELTNS, BEYRVERITLEVD Al
£BVYRYZELEL
#RNEME: RAENDERECOTVANFBESDEEDADHT x AUETRYVEERSTLM:
BYRENT BUIKWAR y AUETRIZEROTWNVHYRIENT
#y [E x FYBKRED ChEoDEFDIaAL—avDOWUHELLTRD D
HRFYRIERITT D ANEAYSRIATRIZERS>TOTHEI RV [EESAL
HRFVRIERICLBVATEAYDADSILBIEZEZ S AN YRIZR->TLV =B
LIRVEMS
self.risk= typel
self.pressure=type2
#self.mask=1
#self.mask=random.randint (0, 1)
if random.random()<0.54: #YRAYZELTLVEVADEIEZAND KA
#HOANITAR—7 T4 D 6 AORBEHERIIINFTEYTRIZFERALTLDAD 4653
self.mask=0
else:
self.mask=1

self.draw location ()

def draw location(self):

self.location = uniform(0, 1), uniform(0, 1)
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def get distance(self, other):

a = (self.location[0] - other.location[0]) **2
b = (self.location[l] - other.location[1l])**2
distance = sqgrt(a + b)

return distance

def wearmask (self) :
distances = []
for agent in agents:
if self!=agent:
distance = self.get distance (agent)
distances.append((distance, agent))
distances.sort ()
neighbors = [agent for d, agent in
distances[:num neighbors]]
num mask=sum(agent.mask==1 for agent in neighbors)
num mask rate=num mask/len (neighbors)
num_ unmask=sum (agent.mask==0 for agent in neighbors)
num_unmask rate=num unmask/len (neighbors) #YRXJVZLTLVEILAD
EEDANTOERREDI—FHHAREIZLS
num same risk = sum(self.risk == agent.risk for agent in
neighbors) #ERILELIRIRICTEIEEDANDEEHAZD
num same pressure = sum(self.risk != agent.risk and
self.pressure == agent.pressure for agent in neighbors)

HREFVRIRICT DEEILESHECRFENBRLOTSELEDANDOHEHR

num same type =num same risk + num same pressure

if self.pressure==1: #RAEIDBELPLTEIDENICKIYTRIZERLEE
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self.threshold=0.1

else:

self.threshold=0.9

if (self.mask==1) and (self.risk==0): #YRIZWMBNELLELND

i
cH
4
it

if num unmask rate > self.threshold:

self.mask = 0

num_of agents=400
num of type 00 = round(num of agents*0.5) ##ER 3 DTOTSLEREAEND
FEERII

num of type 01 = round(num of agents*0.2)

num of type 10 = round(num of agents*0.2)

num of type 11 = round(num of agents*0.1)

mask rate=[] #¥RVELTVNBADE

num_neighbors = 4
require same type = 6

7=0.5 #IT—xk i OFE 7z OEEETRT

for iteration in range(10):
mask number=[]
mask rate=[]
#CCTI—VzUbEAVREVRIET D
#CCTAOBHIET, BRYRLIEITHLLI VIV TED
agents = [Agent(0,0) for i in range (num of type 00)]
agents.extend (Agent (0,1) for i in range(num of type 01))

agents.extend(Agent (1,0) for i in range(num of type 10))
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agents.extend(Agent (1,1) for i in range(num of type 11))
tRRVELTVDADANBEHET S
count=0
for 1 in agents:
if i.mask==1:

count+=1
print (count)
mask_number.append (count) #YRVZLTLSAHKDWEAEEZAND
mask rate.append (count/num of agents) #VYRAVZELTLDADEDHHAEE

And

for t in range (200) :
HEFHRER(TH5-0IZ, #E agents £ YII)LLT agents_shuffle 5
agents shuffle=random.sample (agents, len (agents))
for i in agents shuffle:
i.wearmask ()
i.location = uniform(0,1),uniform(0,1) #I—UxMBETESLSIC
EX)
count=0
for i in agents_shuffle:
if i.mask==1:
count+=1
mask number.append (count)
mask rate.append(count/num of agents)
print (mask number)
print (mask rate)
plt.plot (mask rate)

plt.ylim(0,1)





