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2. [a) Whatis o problem-solving ngent

. Suppose you are given the following search space:

L. (a) Compare atomic, factored, und structured representations. Provide an example for

each |

) Agents operate in various Wypes of environments. Explain the differences between a

determunistic and a stochastie environmelt, How does {lie nature of the environment
imfiuenee the design of an intelligent aper?

le) A Anancial trading agent apetates i stack marketa and makes decisions on buying
and selling stocks autonsmously Deting the PEAS descripson fur this ﬂgrn.t. What
metnes would indicate that the trading ngent is performing well {e g, profit maxi-
mization, nsk minimizaton)? What asprels of the financial cnvironment rlu-r.u_'l.hr
agent need o eonsider le.r., market ucluntinns, economie news)? What actions
van the agent perform to execute trades or manage portfolios? What data sources
ind sensars would the agent rely on to make declsions (e.g., stock prices, economic
indicators)?
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(3+434+4)

. and how docs it differ [rom other types of agents?
n“mh“ the terms stale space, initial state, and goal stale in the context of the search
problem,

fb] Differentiate between well-defined and 01 definer problems. Provide an example of
cach.
(¢} How docs abstruction help in soly

g complex problems? Provide an
abstraction can be

: exumple where
applied to simphify a real-world problem.
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(a) Draw the state space for the scarch problem, with P as the Initial sigqe
paal stale. Clearly indicate all paths and their respeclive ¢

inel
osls, G asthe
(b) Assume the initial state is P and the s0al state is G, Using the search g

3 Pace from
part fa), show how each of the following search strategies would expand the senrel
tree to find a solution:
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o Breadth-lirst search (BFS)
* Depth first search (DFS]
o Unifurm cost search (UCS)

¢ flemtive deepening sean b (1105S) |
which node 15 heing expanded and mabitaln o frmge lrontler)
tabile. Also, frdicate the linnl salution found Iy each algorithm nned the rTM Hr.ﬂ.,:,
:.u.r.; With e gty Compare the resitlts of the algorithuns based on tme complexity,
i [ n
“L"“'T"I"lr..l.“‘;r"“"" annd nptimality bn the gontext of 1his search space. Why do some
"
mil =tlitionm msre o 1 h_""}, thans o hers?

Al each step, show

(Z+8)
4. la) Deline the time o e g gy
d of the shullowest !n!‘ﬂllujr,"i:\ﬁ'i i tertns of the branching factor b and the depth
Pl « Ploww el e 1 hie Yaranie hing fuctor impact the performance

bl Discuss how Unilorm Cost Scarch (1¢

[t} icvilarl LM S) ensurey finding the optimal salution in
weighted graphs, particularly ocusing an the impartanee of non-negative edge costs
Additionally. explain how the behavior of UCS would change if the graph contained
negative edpe rosls e

[c) Why s random-restart more effechive i overcoming the hmitations of hasie hill
climbing as oppused to stochastic hill climbing? Under what conditions would randomn
restart hill elimbing be less effective’? Provide an example scenatio.

(243+5)

5. [(a' Explain what a heunstic function is in the context of informed search stategics,
Discuss the characteristics that mase o heu-istic admissible and consistent.

(b) For the fullowing scenano, design moo possible heunstuces (hl and 12} tor a robot nav-
ignung a ciry grid where it can oulv move in four directions (up, down, left, right). o
State wiuch of your heurnisties i admissible and ennsistent, and which one domi-
nates the other with reasons. -

) In llr‘illiﬂﬂr'hri-lﬁl:d-ﬂll:'ul‘{'h algorithms like ﬂ_'. the chipice ol the l'l.l'l.-ll']:.'ill'l_‘ finetion
directly alfects performance, Prﬁﬁg_::_:_;u_ﬁpl_ruu_l’n_wzﬂI-tleslgn.!:a‘ heuristic and a
poorly designed heunstc for Lhe traveling salesman_problem [T5P)._What are the
specilic charactenstics of rach heuristic that lead to good or poor performance?
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.a) Compare and contrast A* search and Greedy Best-First Search in terms of their use
of heunstic lunctions. ell* ziency, memory usage, and optimality.

() Sketch a prool of the optimality ol A* under an admissible heuristic tree-search
paradigin. Why is consistency inore critieal in geaph-based A* search compared (o
tree -based search?
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