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Note: (a) AIZ éitésﬁons are compuilsory. ot i S
+ (b)-The candidai‘eviﬁ allowed to make Suitable numeric assumpﬁb.ns whire

_ for solvi}ag ﬁroblém&,_ i B
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[ Q17| (a) Explain the role of selection, crossover, -and mutation in‘#,Génetic | - S d i

| .. |-Algorithm. How do these opetators help in improvingthe, quafity of
solutions across generations? : e :
- | (b). Consider a Genetic Algorithm where chrom represented
| as binary strings of length 6. The fitness fung {0
f(x)=Number of 1s in the chrdmosome
The iﬁi_ﬁal population is given as: %
x1 = 101011 . AN
x2 = 110001 .
‘x3=011010
x4=100111
'(a) Calculate thefffgness o %ach chromosome.
ify the two 1l est chromosomes.
[ 6ye-po #t crossover at position 3 on the two fittest
SR L D pechand write the resulting offspring. G
1 Q2 . | Consj fellowing statements are true in a given knowledge base 3 [6]
i al Logic. i
bJikes pﬁogramniing and he likes mathematics. If he likes
amming -and he likes data structures, then he will become a
%, mgoftware engineer. If he likes data structures and likes algorithms, he
% will clear technical interviews. He does not like mathematics or he
| likes algorithms. He does not like operating systems and databases.
| Is the statement true/false: “Bob will become a software engineer”?
Prove. : z
Q3 |In the context of Ant Colony Optimization (ACO), explain the | 4 [5]

| following, clearly defining all symbols used:
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(2) The probability of fhe fih ant moving from city 7 to city J,
(b) If the pheromone value on an edge is T = 0.5, heuristic value p.=4, |-

probability of selecting that edge.

@ =1 B-=2 and the sum of probabilities is 10, calculate the iy

3 Prove that the A* search algonthm is cost-optimal when usihg an

admissible héuristic. i - i ;
Your proof must be by contradiction, Clearly state the assumptions

~|'made-about the. heuristic. and action costs, define the r"eltwﬂmt cost | -
assuming that A* returns |-

functions g(n), h(n), and f(n), and show how
a suboptimal solution leads to acontradiction, -

[&

| staté space search approach, explain how exactly 4 liters of water

Consider a water jug problem with three jugs of capacities 8 liters,
Liters, and 3 liters. Initially, all jugs are empty. Using an appropriate

be measured. Show the sequence of states involved, -
Find the optimal path using A* algorithm T

T

5]
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[4]

(4]

Describe various rules ofdnferdute Logic.
\)
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