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import matplotlib.pyplot as plt

from sklearn.cluster import KMeans

from sklearn.preprocessing import StandardScaler

df = pd.read_excel('chemical_data xsx')

df = df.set_index('Material’)

x = dff[pH', 'Flash_Point,, 'Autoignition_Temp', 'Demand_Rate/]].filing
scaler = StandardScaler()

x_scaled = scaler.fit_transform(x)

#omisl ) s K

wess =[]

foriin range(1, 11):
kmeans = KMeans(n_clusters=i, init=k-means++', max_iter=300, n_init=10, random_state=0)
kmeans.fit(x_scaled)
wess.append(kmeans.inertia_)
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# J! K-means b K=4 (J)

kmeans = KMeans(n_clusters=4, init=k-means++', max_iter=300, n_init=10, random_state=0)
labels = kmeans.fit_predict(x_scaled)

dff Cluster] = labels

Bl e g g St R

pit.scatter(x_scaled[:, 0], x_scaled[:, 1], c=labels, cmap='viridis')

pit.scatter(kmeans.cluster_centers [, 0], kmeans.cluster_centers [, 1], $=300, c="red, marker=1, label="< 5 3 x)
Pt title('s e 31 0 sl 5 K-means))

pltxlabel(pH (2= 2 jual))

it ylabel(/(3a5 2 luiiul) Jatd] 4

pit.legend()
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K-means Clustering of Chemical Materials
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import random
import numpy as np
from deap import base, creator, tools

# < i fithess
creator.create("FithessMin", base.Fitness, weights=(-1.0,))
creator.create("Individual”, list, fitness=creator.FithessMin)

# b fithess
def fitness(individual, dist_mat, affinity_mat, safety_ constraints):
score =0
for i in range(len(individual)):
for j in range(i+1, len(individual)):
it affinity_mat[i][j] > 0: # IS juis 2l 5=
score += affinity_mat[i][j] * dist_mat[individual[i]][individualj]]
# el al gl e
penalty = 0
for constraint in safety_constraints:
if not check_safety(individual, constraint):
penalty += 100000
return score + penalty,

# el slacud gana e““))‘l

def check_safety(individual, constraint):
# U=t constraint JiE 5l 3 e S dlald J8laa el
return True # 2,10 (Kiw Lol 4y a8l 5 (5 Fubily

# gl e

def generate_individual(products, locations):
locs = locations|[:]
random.shuffle(locs)
return creator.Individual(locs[:len(products)])

# ~bas toolbox

toolbox = base.Toolbox()

products_list = range(200) # —oesl2dla Yoo [ B

locations_list = range(200) # s )bwe pa2 S5 You 1= B

dist_matrix = np.random.rand(200, 200) # % s« 4lald s ¥l
affinity_matrix = np.random.rand(200, 200) # 4 s (s )1 juls s yile
safety_rules =[] # =i o=l 8




toolbox.register("individual', generate_individual, products=products_list, locations=locations_ist)
toolboxregister(‘population’, tools.initRepeat, list, toolbox.individual)

toolbox register(‘evaluate', finess, dist_ mat=dist_matri, affinity_mat=affinity_matrix, safety_constraints=safety rules)
toolbox.register(‘mate", tools.cxPartialyMatched)

toolbox.register(‘mutate”, tools.mutShuffieindexes, indpb=0.03)

toolhox register(‘select’, tools.selTournament, tournsize=3)

#5l 2 GA
pop = toolbox.population(n=100)
fitness_history =]
for gen in range(200):
offspring = toolbox.select(pop, len(pop))
offspring = list(map(toolbox.clone, offspring))
for child1, child2 in zip(offspring]::2], offspring[1::2]):
' random.random() < 0.8:
toolbox.mate(child1, child2)
del child1.fitness.values
del child2.fitness.values
for mutant in offspring:
' random.random() < 0.2:
toolbox. mutate(mutant)
del mutant.fitness.values
invalid_ind = [ind for ind in offspring if not ind.fitness.valid]
fitnesses = map(toolbox.evaluate, invalid_ind)
forind, fit in Zip(invalid_ind, fitnesses):
ind.fitness.values = fit
pop[:] = offspring
best = tools.selBest(pop, 1)[0]
fitness_history.append(best.fithess.values[0])

BBl gl fur g ¥ 5l
plt.plot(fitness_history)

pit ttle(5 5 12, A 21 S)
plt.xlabel(' )

pit.ylabel(' )< Fitness')
pit.grid(True)
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python
import matplotiib.pyplot as pit

from mpl_toolkits.mplot3d import Axes3D
Import numpy as np

fig = plt figure()

ax = fig.add_subplot(111, projection="3d)
B ) ) g g

X = np.random.rand(10) * 100 # s x
y = np.random.rand(10) * 50 # haisay
z=np.random.rand(10) " 20 # —aisaz
colors = [1'1f1% 2 == 0else ' for i n range(10)] # s paas y  jo S jas o s
ax.scatter(x, y, , c=colors, marker='0')
ax.set_xlabel('( ) 4 Js2)
ax.set_ylabel(( ) <! s ¢)
ax.set_zlabel('( ) el 4 )

rlt.title(' s J)
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python
import matplotlib.pyplot as plt

methods = [ S 55 ), "y 03l 5 jiiigs 55 Al

times =[15, 10]

plt.bar(methods, times, color=[blue’, 'green’)

plt.ylabel('(“2:) = ws 2 )

plt.title( o= siws e ; 4siid)

plt.savefig(‘access_time_comparison.png') # 4 o258 &l » IS5 a2 Word

pit.show()’
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