
Decision Making: Applications in Management and Engineering  
ISSN: 2560-6018 
eISSN: 2620-0104  

 DOI: https://doi.org/10.31181/dmame1902076r 

A NOVEL MEMETIC GENETIC ALGORITHM FOR SOLVING 
TRAVELING SALESMAN PROBLEM BASED ON MULTI-

PARENT CROSSOVER TECHNIQUE 

Arindam Roy 1*, Apurba Manna 1, Samir Maity 2 

Prabhat Kumar College

Original scientific paper 
Abstract: In the present study, a Novel Memetic Genetic Algorithm (NMGA) is 
developed to solve the Traveling Salesman Problem (TSP). The proposed NMGA is 
the combination of Boltzmann probability selection and a multi-parent crossover 
technique with known random mutation. In the proposed multi-parent crossover 
parents and common crossing point are selected randomly. After comparing the 
cost/distance with the adjacent nodes (genes) of participated parents, two 
offspring’s are produced. To establish the efficiency of the developed algorithm 
standard benchmarks are solved from TSPLIB against classical genetic algorithm 
(GA) and the fruitfulness of the proposed algorithm is recognized. Some statistical 
test has been done and the parameters are studied.  
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2. Classical Definition of TSP 
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3. Proposed Memetic Genetic Algorithm 

3.1. Representation 
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3.2 Selection 

3.2.1. Probabilistic Selection 

min

(( ( ))/ ) ;min jf f X T
Bp e  k

i

i

3.3. Multi-Parent Crossover 
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CH1:   

 

and if say the traveling cost node (2) to node (4) is minimum from rest three paths, 
then next node of the new offspring (CH1) would be 4. So it should be like as- 

CH1: 
 

3.4. Random Mutation 
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3.5. Proposed Novel Memetic Algorithm ( NMGA ) 
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If rand , < pm

for
end for

Stop

3.6. Termination Criteria 

4. Numerical Experiments 

4.1. Test Results of NMGA 
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4.1.1. Sensitivity of CPU-time w.r.t. pc and pm 
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Figure 1.
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5. Discussion 

Table 1. 
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Table 2. 
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pc, pm pop size

6.  Conclusion 
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