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COs CO Statements
—Cco1 | Evaluate Artificial Intelligence (Al) methods “nd describe their foundations.

COz | Analyse and illustrate how search algorithms play 3
Demonstrate knowledge of reasoning, uncertainty,

co3
real-world problems.
m-solving, Inference, perception,

co4a | Apply basic principles of Al in solutions that require proble

knowledge representation and learning.
cos | llustrate the construction of learning and expert systems.
—C06 | Discuss current scope and imitations of Al and soclal implications. ]
3 3= Apply, 4= Analyse, § - Evaluate, 6 = Create)

Level (1 - Remember, 2~ Understand,

Answer ALL Questions
(10 X 10 = 100 Marks)

i1

elligent virtual assistant designed to operate within a military co1 BLS
Develop the PEAS (Performance Measure, Environment,
) s-ﬁﬂl description for this agent. Additionally, describe the

ding u;ilt environment and analyze Its key characterlstics,

|
the following graph with edge costs, Illustrate the step-by-step co2 B3
 of the Uniform-Cost Search (UCS) algorithm to find the optimal
m the start node S to the goal node G. Clearly show the contents
frontier at each iteration and the total cost of the path found.

- ® StoA(cost4),StoB (cost 1)

e AtoC (cost3), AtoD (cost 8)
~» BtoA (cost2),BtoE (cost 10)
& CtoG (cost4)

D to G (cost 2)

E to G (cost 5)

alyse the uninformed search al
iy gorithms regarding completeness
ality, time complexity, and space complexity. : § ’




3, Usi
algo“ﬂ the lt':e: graph, apply the Greedy Best-First Search and A* search
tteps“m etermine the optimal path from node A to node H. Show all
involved in the search process and compare the results obtained by

B 3
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n tree, Prune the nodes using alpha-beta pru
me of the game.

/\

l,"!- Y,

4, Apply minmax algorithm to the give
algi_:n‘lﬂ'lm that do not affect the outco

ofojofclofofofojulojolc

: -"'“"'.".i’f,;,l. fundamental mechanics of a Genetic Algorithm (GA). Detall the
nd Implementation of the four key processes: Initial Population
' Itness Function, selection, Crossover, and Mutation. Give an

Jg lem where a GA would outperform both Hill Climbing and
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a) Formalize th
: e following n
Logic (FOL). g natural language statements into First-Order (4]

. A
: OIL;io‘f: aze friendly, unless they live near a mountain.
- EVEL e CEO reports directly to the Board of Directors.
] person who owns a dog is a friend of someone who owns @ cat
v. Mary s a student. '

b) The following statem
ents describe the relati h 6
bl onship between weather and (6]
+ Ifitisraining, then the ground will be wet.
« Ifthe ground is wet, then the picnic will be cancelled.
. Ifitissunny, thenit cannot be raining.
« Itis either raining or sunny. \

Using the above information, prove
contradiction that the picnic will be cancelled.

by the resolution method with ~

a) Giventhe following rules and facts:
i, Bird(x) A Flies(x) — Happy(X)
ii. Sparrow('rweety - Blrd(Tweety)
iii. Sparraw(‘]’weety}
iv. Fﬁes(Tweecy)
Use forward chaining and packward chaini
Happy(Tweety)can be inferred.
d is literate

ng to determine whether

b) Given: Whoever can rea
polphins are not literate
some dolphins are intelligent

prove by unification:

some who aré intelligent cannot read.

consider the following medical diagnosis scenario:

P(M) = 0.005 (Probability of having a rare Migraine)

. P(H)=0995 {Prohability of having @ Headache)
. PS|M)= 0.98 (Probability of seeing a Scintillation Scotoma given

Migraine)
« PS|-MA H)=0.05 (Probability of seeing Scintillation Scotoma given

no Migraine but a regular Headache)
¢ PS]-MA-H)= 0.01 (Probability of seeing Scintillation Scotoma

given no Migraine and no Headache)

Caleu

Sdmi‘l:;o:l;dm! S) [}he probability of having 2 Migraine given that 2

the applicatio ::;ma e .Obse' ved). Clearly state the assumptions and show
n of Bayes' Rule and the Law of Total Probability.
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