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Optimization and Heuristic Method (IM31012)

Total Marks: 50 Duration: 2 Hrs.

Instruction: Attempt all questions.

Assume if any Data is missing.

Question 1. There are six cities such as Kolkata, Delhi, Durgapur, lam shed pur, Haridwar and
laipur. The travelling cost between cities shows is in table that is called cost matrix.

Kolkata Delhi Durgapur lamshedpur Haridwar Jaipur
Kolkata 0 2399 261 990 2402 2609
Delhi 0 2105 1800 283 1238
Durgapur 0 680 1765 2650
Jamshedpur 0 1287 2459
Haridwar 0 990
Jaipur 0

Calculate the rrurnmum cost to travel and cover all cities at most once through Genetic
algorithm (GA). (Pc= 0.6,Pm=O) [Rl (0, 1]

Crossover procedure:

After obr ining Ihc chrornosom ·s using selection arry out [he ro .sover as given below:

thrOmoSOlllc 1 alld chromosome 5
Cro over between ~ hromosomc 2 anti chromosome 6

hromosome 3 and chromosome 4

Question 2. Consider two parent solutions X(I) = 3.53 and x(2) = 3.45.XI,X2 E [0,I0]

Approach Crossover Mutation
Approach 1 Simulated binary crossover Polynomial mutation

17e = 2; random number (Ii) = 0.723 17111 = 1 and random number (I') = 0.625
Approach 2 Simulated binary crossover ormally Distributed mutation

77e = 3; random number (JL) = 0.615 (J = 0.4



Approach 3 Blend crossover (BLX- a) Polynomial mutation
a = 0.5 and random number (,u) = 0.36 '7m = I and random number (r) = 0.427

(a) For each approach perform the following:
(1) Find offspring from the parents using crossover then
(2) Perform mutation on each of the offspring obtained after crossover and find the

modified offspring.
(b) Consider as problem:

Maximize:f(x('),x(2))= Isin(x(i)) +cos(x(2))1

(Note: Izl represents the absolute value of x).

Find the approach (described in the above table) that gives best offspring after
carrying out one crossover and one mutation operations on the above given parent
solutions.

Question 3. Rajiv is moving in a circular path centered at (2, 2) and radius of 2 meter and
Rahul standing at origin.

(a) Find the minimum distance between Rajiv and Rahul using genetic algorithm up-to (3
iterations) with a precision up to one place after the decimal point. The population size is 7
and (pm) mutation probability is 0.20 and crossover probability (pe) is 1 and use the roulette
wheel selection method for one point crossover.

(b) Compare your answer with exact value by finding differences between two values.

Question 4. A supply chain of a computer manufacturing industry consists of four production
plants and four customer zones. Demand of each customer zone is satisfied exactly by one
production plant and each production plant supplies to exactly one customer zone (i.e. there
exist one to one relationship).
Distance (in km) matrix is as follows:

Cust.zone 1 Cust.zone 2 Cust.zone 3 Cust. zone 4
Plant 1 20 25 17 22
Plant 2 14 9 19 6
Plant 3 13 15 23 30
Plant 4 8 25 12 7

If D denotes total distance of transportation, then our objective function is
Minimize D

Initial population

String 1 1 2 3 4
String 2 2 4 I 3
String 3 3 1 4 2
String 4 4 3 2 1



Fitness calculation:
fitness value (f) of a string= (99- D)
Selection Procedure:
Selection is made on the basis of expected count (= f / favg)

Where, f avg is average of fitness of all strings. ote that expected count less than 0.6 is taken
to be zero. Given: (Pc = 0.8, Pm = 0)

Crossover procedure

la Ib Ie Id I··_.'f' Prl .' _11 I j Ik I i
chI"

h .4--1 d Ib I c laI i I j Ik 11
~

c 2

Pr2

Before crossover after crossover

Random numbers used for crossover are given below:

Strine No. Iteration 1 Iteration 2
1 0.98 0.47
2 0.93 0.55f----.
3 0.45 0.88
4 0.57 0.93
Solve the above minimization problem using genetic algorithm approach up to 2 iterations.
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