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Wireless multi-hop networks are networks in which communications
are not constant, and packets delivery occurs hop-by-hop through a
group of relay nodes. One of the primary challenges in these
networks is routing and ensuring cooperation among relay nodes over
long distances with short transmission range. Previous methods have
tackled routing issues by utilizing cooperative nodes. Most of these
methods consider cooperative nodes either as a group for the entire
network or determine them for each source node based on specific
characteristics, Such as node neighborhood or movement history, etc.
However, due to the dynamic nature of wireless multi-hop networks
and intermittent communications, issues such as high delay and low
packet delivery ratio remain, which reduce network performance.
This paper proposes a method in which a group of nodes is selected
as cooperative nodes relative to a specific destination node. In the
proposed method, a genetic algorithm is used to determine the
cooperative nodes for each destination node. In the first step, a
bargaining game is employed to generate the initial population. Then,
a group of nodes is selected as cooperative nodes using the genetic
algorithm, and routing is performed based on these nodes. Simulation
results and comparison with previous methods indicate that the
proposed method improves performance by reducing average delay
by approximately 15%, increasing the packet delivery ratio by around
16%, and reducing network overhead by about 12%.
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Start
Wireless network configuration:
Set the number of nodes (100).
Initialize the network adjacency matrix randomly (network).
Apply game theory:
For each pair of nodes (i, j):
If node i and j are connected:
Assign an initial strategy to each node pair (population,).
Execute the genetic algorithm:
. Define the fitness function (fitness Function):
. The fitness function evaluates the total cooperative
strategies.
. While the number of generations is less than the maximum
limit:
13. Evaluate the current population using the fitness function
(fitness).
14. Sort the population based on fitness scores.
15. Select the top 10% of the population as elite (elite Nodes).
16. If cooperative nodes (elite Nodes) are identified:
17. Display "Cooperative nodes found."
18. - End the algorithm.
Else:
- Apply crossover and mutation operators to generate a
new population.
- Replace the old population with the new one.
- Increment the generation count.
19. End:
If cooperative nodes are not found after the maximum number
of generations:
-Display "Cooperative nodes not found."
End
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