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[ip=3

# BB IR
def monte carlo simulation(result):
cost =0
money =0
L =[] for _in range(8)]
H = [[] for _in range(3)]
H L=[[]for inrange(3}|

for j in range(&):
Li] = [0 if random.random()y < M1[j, 0] else 1 for  in range(number)]
L[j]. cost = test(j, L, cost, result)

# L

cost, H[(] = assemble product{[L[0], L[1]. L]2]]. H[0]. H L[0]. 0. cost, result)
cost, H[1] = assemble_product{|L[3], L[4]. L[5]]. H[1]. H_L[1], 1. cost, result)
cost, H[2] = assemble product({|L[6]. L[7]]. H[2]. H L]2]. 2. cost. result)

# R EH
while len(H[0]) = 0 and len(H[1]) = 0 and len(H[2]) = O«
index(l = random.randint(0, len(H[0]} - 1)
index1 = random.randint(0, len(H[1])- 1)
index2 = random.randint{0). len(H[2])- 1)
index = [index0, index1, index2]
sum_result = H[0][index0] + H[1][index1] + H[2][index2]
cost += M3[1]
success = 0 if random.random() < M3[0] else 1

if result[11]:  # R
cost += M2[2]
if sum_result < 3 or not success:
cost = destrov2{cost, resull, index, H, I L. L)
continue

il sum_result < 3 or not success:
cost += loss
cost = destroy2(cost, result, index, H, H L, L)

else:
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money += sell

del H[0][index0]
del H_L[0][index0]
del H[1][index1]
del H_L[1][index1]
del H[2][index2]
del H_L[2][indexZ]

total_profit = money - cost - buy_cost
return total profit

# AT v OE R S B
def fitness parallel{population):
with Pool{processes=cpu_count()) as pool:
fitness scores = list{tgdm(pool.imap(monte carlo simulation, population),
total=len(population). desc="Evaluating Population™))
return fitness scores

# BRI R

for iteration in tgdm(range(num_iterations), desc="Ant Colony Optimization"):
all solutions =[]
all objective values = ||

for ant in range{num_anis):
result = [random.randint(0, 1) for _inrange(d)] # BEHL4 Rl RS
obj_value = objective_function(result)
all solutions.append(result)
all objective values.append(obj value)

# EFHERE
pheromone *= (1 - rho)
for idx, solution in enumerate(all_solutions):
ohj wvalue = all objective values[idx]
for i in range(len(solution) - 1):
pheromone[solution|i]. solution[i + 1]] +=Q / (obj value + 1) # # G
Lo

# A0 IS RS AR AR R R B 2
combined = listizip{all objective wvalues. all solutions))
sorted combined = sorted{combined, kev=lambda x: x[0], reverse=True)
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def

]

o MK IERE
genetic_algorithm(pop size=100, generations=30, mutation rate=0.09,

crossover_rate=0.63, elile size=4).

def ereate individual():
return [randomu.randint(0, 1) for _inrange(16)] # -~ERACHEEH 16 B934

def mutate{individual):
index = random.randint{0, 15)
individual[index] = 1 - individual[index] #0741, 1% 0

def crossover(parent], parent2):
point = random.randint(1. 14)
child] = parent]|:point] + parent2[point:]
child2 = parent2[:point] + parent1[point:]
return child1, child2

# ANEEFO
population = [create individual() for _in range(pop size)]

#OICRTE — ORI N
best fitness per gen = ||

# A0SR AU RE (138 R BE 5
all ftness =[]

for gen in tgdm(range( generations), desc="CGenerations"):
# W HGERE (FT)

fitness scores = Niness parallel{population)

# U D R R AT HE
sorted population = [x for | x in sorted(zip(filness scores. population),

reverse=True)]

# RIS b A i E R
best fitness = max(fitness_scores)
best fitness per gen.append(best fitness)

# D FAF{CIORE A G R 5 A




2)

)

all_fitness.append(filness scores)
# CREIRIT AORS FEAE
elites = sorted population[:elite_size]

# e iRimit A N 57 R g Ak
new population = elites|:]
while len{new population) < pop size:
if random.random) < crossover rate;
parent], parem2 = random.sample(sorted population|:pop_size // 2],

childl, child2 = crossover(parent 1, parent)
new_population extend([child]. child2])
else:
new_population.append{random.choice(sorted _population|[:pop_size

# 5
for individual in new_populationelite_size:]: # FEPEL B TR
if random.random(} < mutation_rate:
mutate{individual)

population = new_population

# vh RS P () IE

final fitness scores = fitness parallel{population)

# U3 R R R SR B HE TR

top_individuals = sorted(zip(final fitness scores, population), reverse="True)[:10)]




