from random import choices

from collections import Counter
import matplotlib.pyplot as plt
import math

import csv

import time

import winsound

timestr = time.strftime("%Y%moksd-%H%M%S")
for rowindex in range(1,11):
for colindex in range(1,16):

_numOfPeople = 3000

_numIterations = 20000
_numOfIslands = 300

islandPossibleProbs = [0, 0.02]
islandProbWeights = [0.5, 0.5]

inheritProb=1



ownProbs = [0, 0.02]
ownWeights = [1, @]

genPossibleProbs = [0, 0.02]
genProbsWeights = [1,0]

deathProb=0.014

if rowindex==1:
immProb=0.0002
if rowindex==2:
immProb=0.0004
if rowindex==3:
immProb=0.001
if rowindex==4:
immProb=0.002
if rowindex==5:
immProb=0.004
if rowindex==6:
immProb=0.007
if rowindex==7:
immProb=0.01
if rowindex==8:
immProb=0.013
if rowindex==9:
immProb=0.016
if rowindex==10:
immProb=0.018



islandChgProb = 0.02-immProb

genChgProb = 0

islandList = [];
islandProbList = [];
populationGrowth = []
PopulationGrowthRate = []
PopulationMaxProb = []
islandPopulation = []
maxIslandPopulation = []
iterationIndex=0

genProb=choices(genPossibleProbs,genProbsiWeights)[0]
countHighIsl=0;

for index in range(@, _numOfIslands):
islandProbList += choices(islandPossibleProbs,islandProbWeights )
islandList += [index]

initialNumOfPeople = _numOfPeople

islandIndexPerPerson = choices(islandList, k=_numOfPeople)

ownProbPerPerson = choices(ownProbs, ownWeights, k=_numOfPeople)

while iterationIndex < _numIterations:



countMaxProb = 0

newPersonIslandIndex = []
newPersonOwnProb = []
numNewPerson = 0

index = ©

if (_numOfPeople < 10) or (_numOfPeople>1000000):
_numIterations = iterationIndex
break

while index < _numOfPeople:

percent = islandProblList[islandIndexPerPerson[index]] + ownProbPerPerson[index] + genProb

shouldRep = choices ([True , False], [percent, 1l-percent])

if shouldRep[0]:

newPersonIslandIndex += [islandIndexPerPerson[index]]

newPersonOwnProb += choices(ownProbs, ownWeights)

numNewPerson += 1;

newbornimmigrates=choices ([True,False], [1-inheritProb,inheritProb,])

if newbornimmigrates[0]:
newIsland = choices(islandList)[0]



islandIndexPerPerson[index] = newIsland

shouldImmegrate = choices ([True , False], [immProb, 1-immProb])
if shouldImmegrate[0]:
newIsland = choices(islandList)[0]
islandIndexPerPerson[index] = newIsland
if islandProbList[islandIndexPerPerson[index]] == max (islandPossibleProbs):

countMaxProb +=1;

shouldDie = choices ([True , False], [deathProb, 1-deathProb])
if shouldDie[©0]:

del islandIndexPerPerson[index]
del ownProbPerPerson[index]

index -=1
_numOfPeople -= 1

index += 1

islandIndexPerPerson += newPersonIslandIndex
ownProbPerPerson += newPersonOwnProb
_numOfPeople += numNewPerson

PopulationMaxProb += [countMaxProb/_numOfPeople]
populationGrowth += [_numOfPeople]

if

iterationIndex>100:



growthRate=math.log(_numOfPeople/initialNumOfPeople)/(iterationIndex+1)
else: growthRate=0
PopulationGrowthRate +=[growthRate]
iterationIndex += 1

if iterationIndex % 250

== 0:
print (". ", end="" )

islandCounter = Counter(islandIndexPerPerson)
islandCounterArray = []
maxPopulation = ©

for index in range(@, _numOfIslands):
if islandCounter[index]
islandCounterArray += [islandCounter[index]]
if islandCounter[index] > maxPopulation:
maxPopulation = islandCounter[index]
else:
islandCounterArray += [9]

shouldIslandChgProb = choices ([True , False], [islandChgProb, 1-islandChgProb])
if shouldIslandChgProb[0]:
newIslandProb = choices(islandPossibleProbs,islandProbWeights )[0]
islandProbList[index] = newIslandProb

islandPopulation += [ islandCounterArray ]
maxIslandPopulation += [maxPopulation]

shouldGenChgProb = choices ([True , False], [genChgProb, 1-genChgProb]);

if shouldGenChgProb[0]
genProb=choices(genPossibleProbs,genProbsWeights)[0]



print("Row: ",rowindex," Col: ",colindex," #islands=", numOfIslands,"” ImmProb=",immProb, " deathprob=", deathProb," islChgP
print ("Iter.:", iterationIndex, "population:", populationGrowth[iterationIndex-1],"max L birth: ",int(1@0*PopulationMaxPro

if colindex==0:
plt.plot(populationGrowth)
plt.ylabel('Population")
plt.show()

plt.plot(PopulationGrowthRate)
plt.ylabel('Growth Rate')
plt.show()

plt.plot(PopulationMaxProb)
plt.ylabel('Population with Max Prob")
plt.show()

plt.plot(maxIslandPopulation)
plt.ylabel('Maximal Population in Island')
plt.show()

timestr = time.strftime("%Y%mksd-%H%M%S")

with open('C:/Users/User/Dropbox/risk-persistance/simulation/sim-results/'+timestr+ '.csv', mode='w',newline="'"') as populat
population_file = csv.writer(population_file, delimiter=',', quotechar='"', quoting=csv.QUOTE_MINIMAL)
population file.writerow(['Row Index', rowindex])
population_file.writerow(['Col Index', colindex])
population file.writerow([ 'Number Of Islands', _numOfIslands])
population_file.writerow(['Island Probs' ] + islandPossibleProbs)
population_file.writerow([ 'Island Weights'] + islandProbWeights)
population_file.writerow(['Own Probs'] + ownProbs)



population_file.writerow(['Own Weights'] + ownWeights)
population_file.writerow([ 'General Probs'] + genPossibleProbs)
population_file.writerow([ 'General Weights'] + genProbsWeights)
population file.writerow(['Immegaration Prob', immProb])
population_file.writerow(['Island Change Probability', islandChgProb])
population_file.writerow(['General Change Probability', genChgProb])
population_file.writerow([ 'Death Probabilty', deathProb])
population file.writerow(['Iteration index', 'Population', 'Growth Rate',
"Population with max Probabilty', ' Maximal Island Population'])

index=0
while index<_numIterations:

population file.writerow([index, populationGrowth[index], PopulationGrowthRate[index], PopulationMaxProb[index], ma

index+=100



