
LECTURE 15 Sample Problems with solution 

 

Topic Coverage Tags: GA problems 

 

Problem1: Find the shortest route through several cities (Travel salesman 

problem). Consider following conditions: 

1. City Visited once 

2. In the end return to the starting point 

3. city1 city2 link pair is represented by single gene i.e. city1city2 is same 

as city2city1 

 

Q1: How many numbers of genes are used in a chromosome for 6 cities as shown in 

connected? 

Answer:  

Each chromosome consists of 8 genes.  

 

Q2: How many genes will be in the algorithms? 

Answer:  

6 cities will be connected with remaining 5 cities. 

  So 6*5= 30 pairs as city1city2 is same as city2city1 so 30/2=15 pairs. 

 

For n cities: n(n-1)/2 

 

Q3: Design the objective function to find the tour with minimum cost.  
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Ques:2 A Ketchup plant is having 3 machines for production and company uses 

these 3 machines every day. Company has hired 5 maintenance managers to work 

on any machine on a single day. A manager cannot work for more than 2 days in a 

row. For the problem answer the following: 

 

a) Define chromosome that could represent an individual for this problem. 

Answer: On each day solution is combination of 3  machines assigned to 5 

maintenance engineer.  

Thus, a chromosome of 3 genes is perfect. Each gene represents a manager on a 

specific machine.  

 

For example: Assume A, B, C, D, and E are managers. Chromosome is  

  B C D => for a single day 

 

b) What is boundary size? 

Answer: Boundary size is 5 

 

c) Design is objective function with applied constraints? 

Answer:  

Fitness: Number of days each manager has left before a day off is either 0 or 1. 

     Constraint: can’t work for more than 2 days in a row 

 

 Fitness=              

d) Define the number of solutions of the problem. 

Answer:  

N=> No of managers 

K<=n is number of machines 

 

 

Suppose 20 managers, 10 machines 

factorial(20) / factorial(10)factorial(10)   = 1,84,756                
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