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In[]:
import numpy as np
import random
class GeneticAlgorithm:
3 AR SR SR iR W U B A Al [ e
def init = (self, distance matrix, pop size, elite size,

mutation rate, generations) :



def

def

def

def

def

nun

distance matrix: i &4 [
popisize:ﬁlﬁj(/]\
elite_size:%ﬁ/l\ﬁifﬂlﬁ
mutation rate:ZF 533
generations: &AL
wun
self.distance matrix = distance matrix
self.pop_size = pop_size
self.elite size = elite size
self.mutation rate = mutation rate
self.generations = generations

create route(self) :
o Qg — A B LB 2
route = list(range(l, len(self.distance matrix)))
random.shuffle(route)
route.insert (0, 0)
route.append(0)
return route

initial population(self) :
) AL
population = []
for in range(self.pop size):

population.append(self.create route())

return population

route distance(self, route) :
e R 2 Y R R g e
distance = 0

for i in range(len(route) - 1):

distance += self.distance matrix[route[i]] [route[i+1]]

return distance

rank routes(self, population) :
e Al AR, AR R B
fitness results = {}

for i in range(len(population)) :

fitness results[i] = self.route distance(population[i])

return sorted(fitness results.items(), key=1lambda x: x[1])

selection(self, ranked population) :
mwn gk R (R R ) nee

selection results = []

N
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df = sum([1 / (item[1] + 1) for item in ranked population])

probabilities = [1 / (ranked population[i] [1] + 1) / df for i in

range (len(ranked population)) ]

def

def

def

cum_sum = np.cumsum(probabilities)
for i in range(self.elite size):
selection results.append(ranked population([i] [0])
for in range(len(ranked population) - self.elite size):
pick = random.random ()
for i in range(len(ranked population)) :
if pick <= cum_sum[i]:
selection results.append(ranked population([i] [0])
break
return selection results
mating pool(self, population, selection results):
e ) R SR X
pool = []
for i in range(len(selection results)) :
index = selection results[i]
pool.append(population[index])
return pool
breed(self, parentl, parent2):
mn S (XS e
child = []
childPl = []
[]

geneA = int(random.random() * len(parentl))

childp2

geneB = int(random.random() * len(parentl))

start gene = min(geneA, geneB)

end gene = max(geneA, geneB)

for i in range(start gene, end gene) :
childPl.append(parentl[i])

childP2 = [item for item in parent2 if item not in childP1]

child = childP1l + childP2

child.insert (0, 0)

child.append(0)

return child

mutate(self, individual) :
wn AR B
for swapped in range(l, len(individual) - 1):

if(random.random() < self.mutation rate) :



swapWith = int (random.random() * len(individual))

if swapWith == 0 or swapWith == len(individual)-1:
continue

individual [swapped], individual [swapWith] = individual

[swapWith], individual [swapped]

def

def

In[]:
# B B4 B

distance matrix = np.array([

1)

(o,

(10,
(15,
(20,
(25,

return individual
next generation(self, current gen) :

mon s g — R

ranked pop = self.rank routes(current gen)

selection results = self.selection(ranked pop)

pool = self.mating pool(current gen, selection results)

children = []

length = len(pool) - self.elite size

for i in range(self.elite size):
children.append(pool[i])

for i in range(length) :
child = self.breed(pool[i], pool[len(pool)-i-17])
children.append(self.mutate(child))

return children

run(self) :

mr IS AT AR AR

population = self.initial population()

for in range(self.generations):
population = self.next generation(population)

best route index = self.rank routes(population) [0] [0]

best route = population[best route index]

return best route, self.route distance(best route)

10, 15, 20, 25],
0, 35, 25, 301,
35, 0, 30, 207,
25, 30, 0, 18],
30, 20, 18, 0]

+ SR E

ga = GeneticAlgorithm(distance matrix=distance matrix, pop size=100,

N
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elite size=20, mutation rate=0.01, generations=500)
# 18 AT 8 AE 5 vk
best route, best distance = ga.run()
print (£"ffE# L : {best route}\n BATHEEE : {best distance}")
Outl[]:
mILHL: (0, 2, 4, 3, 1, 0]
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In[]:
import numpy as np
class AntColonyOptimizer:
def _ init (self, distances, n_ants, n_iterations, decay, alpha=
1, beta=2):
1 46 f BURE DL 16 53 1%
distances: i B ff
pheromone: i B % 4[4

all_inds: T A f R EGI5IR
n_ants: i R

n iterations: % R IR S
decay: f5 B & TR

alpha: R B X EEREN T
beta: B E ER K KT

nun



N

self.distances = distances 3
self.pheromone = np.ones(self.distances.shape) / len(distances) i
self.all inds = range(len(distances)) 3
self.n _ants = n_ants 3
self.n iterations = n_iterations 3
self.decay = decay %
self.alpha = alpha 3
self.beta = beta 3
def run(self): 3
e AT WORE AR AL B e
shortest path = None
best cost = float('inf')
for in range(self.n iterations):
all paths = self.gen_all paths()
self.spread pheromone(all paths)
shortest path, best cost = min(all paths, key=lambda x: x
[1], default= (None, float('inf')))
self.pheromone * = self.decay
return shortest path, best cost
def gen all paths(self):
A R i A R A e
all paths = []
for in range(self.n ants):
path = [0]
while len(path) < len(self.distances):
move = self.pick move(path[-1], path)
path.append(move)
path.append(0) # i [\l &
all paths.append( (path, self.path cost(path)))
return all paths
def path cost(self, path):
mo B 48 SE BRAR Y EORA, BIERAR B AT A LR EE B 2 R
return sum([self.distances[path[i], path[i+1]] for i in range
(len(path)-1)1)
def pick move(self, current, visited) :
mo B T YT R MR B R KB MR Y, DA R U BT A R e
probs = self.pheromone [current] ** self.alpha * ((1.0 / self.
distances[current]) ** self.beta)
probs|[visited] = 0

probs /= probs.sum()



next move = np.random.choice(self.all inds, 1, p=probs) [0]
return next move
def spread pheromone(self, all paths):
o B 4R B A BT A AR TR R R R Mk e
for path, cost in all paths:
for move in range(len(path) -1):
self.pheromone [path[move], path[move+1]] += 1.0 / cost
In[]:
# R
distances = np.array ([
[0, 10, 15, 20, 25]
[10, 0, 35, 25, 30]
[15, 35, 0, 30, 207,
[20, 25, 30, 0, 18]
[25, 30, 20, 18, 0]
1)
# WU6 AL I 18 47 WORE A A6 57 s
aco = AntColonyOptimizer(distances, n_ants=5, n_iterations=100, decay
=0.95, alpha=1, beta=2)
shortest path, best cost = aco.run()
print (£"f 1% : {shortest path}\n BfTHIFEE : {best cost}")
out[]:
RE#E: 10, 2, 4, 3, 1, 0]
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In[]:

import random



,

import pandas as pd
# BOE BT R B ok R AR A LA R X A HO(E
product types = ['A', 'B', 'C', 'D', 'E']
arrival weekdays = [1, 2, 3, 4, 5, 6, 7]
warehouse sections = ['Section 1', 'Section 2', 'Section 3']
# A2 RO 4R R BR
def generate dataset (num_records) :
dataset = []
T AR A S AR 99 %
for in range(num records) :
# Bl BIL 2 45 4 4y 25 il
product type = random.choice(product types)
# AR A BT 4 2 A 4y FiC R AR B
if product type in ['A', 'B']:
volume = round(random.uniform(10, 20), 2)
weight = round(random.uniform(5, 10), 2)
elif product type in ['C', 'D']:
volume = round(random.uniform (15, 40), 2)
weight = round(random.uniform(8, 20), 2)
elsac
volume = round(random.uniform(35, 60), 2)
weight = round(random.uniform(15, 30), 2)
# AL IE 5 B 3k 0 2 2 B L
arrival weekday = random.choice(arrival weekdays)
# AR A BUR S C 6 2R DX AR
if volume < 25 and weight < 15:
warehouse section = 'Section 1'

elif volume < 45 and weight < 25:

warehouse section = 'Section 2'
else:
warehouse_section = 'Section_ 3'

# BB AE A B R
turnover rate = round(random.uniform(0.3, 1.0), 2)
# ORI % B 0 E KO 4R P
dataset.append({
'Product Type': product type,
'Volume': volume,
'Weight': weight,
'Arrival Weekday': arrival weekday,

'Turnover Rate': turnover rate,



