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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions')

for solving problems %
S

¢) Calculator is allowed i

(c) Calculator is allowe %:/%ﬁ

Question ,
a) Explain the role of selection, crossover, and mu % a , Genetic
Algorithm. How do these operators help in ,], @Ing@%e quality of | =
solutions across generatlons’? Ny, Tl SRl
£

b) Consider a Genetic Algorithm where chfﬁmés/gﬁ'xcs are represented as:|:n <

binary strings of length 6. The, it % function is defined as:
f(x)=Number of 1s in the chromosome, initial population is given as:

xi = 101011 L
x2 = 110001 ; ’,j” i
x3=011010 W

x4 =100111 Y

(i) Calculat g“th@e fitriess of each chromosome.

(ii) Identv@ the tto fittest chromosomes.

(i) P f‘@mﬁ%n?é-pomt crossover at position 3 on the two fittest
% %{,ﬁ@ gsomes and write the resulting offspring.

\«‘ S

a) Show tfi’ag, the propositional formula (=p) A (=(p Aq)) is logically
eq véﬂgnt to =p.
% b’e} Kap;é%ent all the followmg statements in First-Order Logic.

Lucy is a professor.

All professors are people.

John is the dean.

All deans are professors.

All professors consider the dean a friend or do not know him.
Everyone is a friend of someone.

People only criticize people who are not their friends.

Lucy criticized John.

& ¢
@ﬂ@@??N?@

Verify: Is John not a friend of Lucy?
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&-a) Explain intelligent agents_with architecture diagrams.. Identify. and
explain the characteristics of a problem that an intelligent system must
solve. Illustrate your answer by classifying the problem environment in |-
rms of observability, determinism, episodic vs sequential, and static vs |-
dynamic nature. o

'b)A medical test is used to detect a disease.

s The probability that a person has the disease is 0.02.
* If a person has the disease, the test correctly detects it with probability

710,95, PLLE

- If a person does not have:the disease, the test incorrectly gives a
__positive result with probability 0.05. §

Using Bayes' Theorem, calculate-the probability that a person actually ha:

the disease given that the test result is positive.
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Write the problem characterigt,igé {- of 8 - puzzle proble?\%
minimum steps are required formoving from initial state to fina)
below described problem: =

-

Initial State Final State
e S 1 J2 s
7 5 i 17 18 |5
§ R

Consider the following statements a }--\‘”ﬁ;’ue in a given knowledge base in
3 gﬁ&\&@ B

Propositional Logic. w

Bob likes programming andihe likes mathematics. If he likes programming
-and he likes data xﬁﬂ%, then he will become a software engineer. If he
and:likes algorithms, he will clear technical interviews.

likes data struc "‘r&ﬁm
He does no% ematics. or he likes algorithms. He does not like
9

operagﬁ%%s {gng,and databases. -
Is the stat E‘liin e/false: “Bob.wi

become a software engineer”? Prove.

e%@\ntext of Ant Colony Opt_iﬁ]ization (ACO), explain the following,
%\ arlyrdefining all symbols used:

2) il\:ﬁ“’e probability of the Ath ant moving from city 7 to city j.

\§ 2

“b) If the pheromone value on an edge is 1= 0.5, heuristic valuen =4, a=1,
B =2, and the sum of probabilities is 10, calculate the probability of
selecting that edge.
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