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Initialize the grey wolf population X;(i = 1.2.....n)
Initialize a. A, and C

Calculate the fitness of each search agent

X, = the best search agent

Xg = the second best search agent

Xs = the third best search agent

while ( t < Max number of iterations)

for each search agent

Update the position of the current search agent
end for

Update a, 4, and C

Calculate the fitness of all search agents
Update X,,. Xz, and X5
t=t+1
end while
return X,
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Child | = [Parent 1[: crossover point ] Parent , [ crossover_point : ]] (28)
Child , = [Parent 2[: crossover point ] Parent , [ crossover_point : ]] (29)
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X w = Crossover ( Selection (X, )) + Mutation ( Crossover ) (31)
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START

DEFINE hyperparameter_fitness(params):
learning_rate, num_neurons « params
accuracy < TRAIN_MODEL (learning_rate, num_neurons)
RETURN -accuracy # To minimize the error

DEFINE genetic_algorithm (pop_size, max_gen, dim, lower_bound, upper_bound, mu
# Initialize the population randomly
population < RANDOM_UNIFORM (lower_bound, upper_bound, (pop_size, dim))
fitness & EVALUATE hyperparameter_fitness FOR EACH individual IN population

FOR gen FROM 1 TO max_gen DO:
# Sort the population based on fitness
sorted_idx « SORT_INDEXES_BY fitness
population « population[sorted_idx]
fitness & fitness[sorted_idx]

# Select top half of the population for breeding
new_population & SELECT top 50% FROM population

# Perform crossover to generate new individuals
FOR i FROM pop_size//2 TO pop_size STEP 2 DO:
parents & SELECT 2 RANDOM individuals FROM top 50%
crossover_point & RANDOM INTEGER BETWEEN 1 AND dim
childl & CONCATENATE(first crossover_point GENES OF parents[0],
remaining GENES OF parents[1])
child2 & CONCATENATE(first crossover_point GENES OF parents[1],
remaining GENES OF parents[0])
new_population « ADD childl, child2 TO new_population

# Apply mutation to introduce diversity
FOR i FROM 1 TO pop_size DO:
IF RANDOM_NUMBER < mutation_rate THEN:
mutation_idx & RANDOM INTEGER BETWEEN 0 AND dim-1

new_population [i, mutation_idx] &RANDOM_UNIFORM (lower_bound[mutation_idx].
upper_bound [mutation

# Update the population and fitness
population & CLAMP (new_population, lower_bound, upper_bound)
fitness & EVALUATE hyperparameter_fitness FOR EACH individual IN population

# Find the best solution

best_solution & individual IN population WITH MINIMUM fitness
RETURN best_solution, -MIN (fitness)
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# Run the Genetic Algorithm
best_params, best_accuracy & genetic_algorithm (
pop_size=20, max_gen=50, dim=2, lower_bound= [0.01, 10], upper_bound= [0.1,100], mutation_rate=0.1)

PRINT "Best Parameters:", best_params
PRINT "Best Accuracy:", best_accuracy
END
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