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- PopulationSize: Number of grey wolves in the population
- SearchSpace: Range of possible solutions for each variable
- ObjectiveFunction: Function to be optimized
Initialize a population of grey wolves randomly within the search space
Initialize alpha, beta, and delta as the best, second best, and third best grey wolves in the population, respectively
for iter = 1 to MaxIterations do
for each grey wolf in the population do
Update the position of the current grey wolf using the following equations:
a =2 - iter * ((2) / Maxlterations) // Alpha parameter
rl = random number between 0 and 1
r2 = random number between 0 and 1
Update the position of the grey wolf:
ifr1 <0.5 then
if |a * alpha.Position - greyWolf.Position| > = 1 then
new_position = (alpha.Position - a * abs(r2 * alpha.Position - greyWolf.Position))
else
new_position = (alpha.Position - a * abs(r2 * alpha.Position - greyWolf.Position))
else
if |a * beta.Position - greyWolf.Position| > = 1 then
new_position = (beta.Position - a * abs(r2 * beta.Position - greyWolf.Position))
else
new_position = (beta.Position - a * abs(r2 * beta.Position - greyWolf.Position))
Apply boundary constraints to the new_position within the search space
Evaluate the fitness of the new_position using the ObjectiveFunction
if the new_position is better than the current position of the grey wolf then
Update the position and fitness of the grey wolf with the new_position and its fitness
Update alpha, beta, and delta if necessary based on the updated positions and fitness values
end for
end for
Output the best solution found (alpha.Position) and its fitness value
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Inputs:
- MaxIterations: Maximum number of iterations
- PopulationSize: Number of hawks in the population
- SearchSpace: Range of possible solutions for each variable
- ObjectiveFunction: Function to be optimized
Initialize a population of hawks randomly within the search space
Initialize the position and fitness of the global best hawk (Gbest) to null and infinity, respectively
for iter = 1 to MaxIterations do
for each hawk in the population do
Update the position of the current hawk based on hunting behaviors:
Randomly select three hawks (X1, X2, X3) different from the current hawk
Exploration Behavior:
if random number between 0 and 1 < 0.5 then
new_position = X1.Position - random number between 0 and 1 * (X2.Position - X3.Position)
else
new_position = Gbest.Position - random number between 0 and 1 * (X2.Position - X3.Position)
Exploitation Behavior:
if random number between 0 and 1 < 0.5 then
new_position = (X1.Position + X2.Position + X3.Position) / 3
else
new_position = Gbest.Position
Apply boundary constraints to the new_position within the search space
Evaluate the fitness of the new_position using the ObjectiveFunction
if the fitness of the new_position is better than the current hawk's fitness then
Update the position and fitness of the hawk with the new_position and its fitness
if the fitness of the new_position is better than Gbest's fitness then
Update Gbest's position and fitness with the new_position and its fitness
end for
end for
Output the best solution found (Gbest.Position) and its fitness value
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Inputs:
- MaxIterations: Maximum number of iterations
- PopulationSize: Number of solutions in the population
- SearchSpace: Range of possible solutions for each variable
- ObjectiveFunction: Function to be optimized
Initialize a population of solutions randomly within the search space
Initialize the position and fitness of the global best solution (Gbest) to null and infinity, respectively
for iter = 1 to MaxIterations do
for each solution in the population do
Update the position of the current solution using a combined approach:
Randomly select a meta-heuristic algorithm (GWO or HHO) for each component of the solution
for each component in the solution do
if selected algorithm is GWO then
Implement GWO steps:
- Calculate the positions of grey wolves based on hunting behaviors
- Update the position of the current component based on GWO
else
Implement HHO steps:
- Calculate the positions of hawks based on hunting behaviors
- Update the position of the current component based on HHO
Apply boundary constraints to the new position within the search space
Evaluate the fitness of the new position using the ObjectiveFunction
if the fitness of the new position is better than the current component's fitness then
Update the position and fitness of the component with the new position and its fitness
Evaluate the fitness of the updated solution as a whole using the ObjectiveFunction

if the fitness of the updated solution is better than the current solution's fitness then
Update the position and fitness of the solution with the updated positions and its fitness
if the fitness of the updated solution is better than Gbest's fitness then
Update Gbest's position and fitness with the updated positions and its fitness
end for
end for
Output the best solution found (Gbest) and its fitness value
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