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4~ Agent -1 (PYQ)
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Best first E’B x D
1. Select the .roe nodes
encountered so far in OPEN.
2. “good” use heuristics (afpwc)

S— D
\ 660

Qo:('a MIC lﬂL

Am@al seatch using heuristics
— Properties of A*
1. admissibility, (o pl St
+~2Z. consistency,
.37 accuracy and dominance
4, }lptimal efficiency of A*
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¢ |dea: i
— avoid expanding paths that are alread
- focus?&_ paths that showpromis
9&)‘@}?%\/0 Evaluation function f{n) = g_in‘h + h(n)/

= cost soc'i'ar toreac

° = estimated cost from(n tp g
_}f(n) = estimated totall___c___ost of pg___t_rough n to goal
S N Pt

%(h)f NETO R SN
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A*is E:mtle/te, why? A* always termj"lates with @
path —, ? —

-&.(h) < 1. ()
S YOX = e aated

e The heuristic function h(n) is called admissibleif h(n) is
never larger than h*(n), namely h(n) is always less or equal to
true cheapest cost from n to the goal.

e A¥is ad;nissible if it uses an admissible heuristic, and h(goal)

=0, ppe—

)
o |f the( heuristic function, h alway@he true
cost

(h(n) is smaller than h*(n)), then A¥* is guaranteed to find an
optimal solution.
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M8 2012
@ Consistent (monotone) Heuristics
e A heuristic is consistent if for every node n, every

successor n' of n generated by any action a,
h(n) £ ¢(n,a,n’) + h(n')

If h is consistent and/h(goal)=0 théen h is admissible
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- %h is consis@mf the heuristic function satisfigs triangle inequalit;*or
b every n and its child node n’: h(ni ) <= h(nj ) + c¢(ni ,nj) =

¥
MV‘\ 5 C A*_(g_g__j_‘!'liﬁmm/‘:%iﬂent) will exp andes whose f-values are
— less (or equal) to the ath n) is less-or-equal C*).
The evaluation function of a goal node along an optimal path equals
c’.

e

208

8r0’.|o_qo s Al
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Sumumor

\)mpkte?? Yes, unless there are infinitely many nodes with f < f(G

b}) %Jmf” Exponential in [relative error in h x length of soln ]
A\

Space?? Keep@des in memory Arau%md« Cowflen ‘7

tlma|77 Yes—cannot expand f;.; until f; is finished

us

3\%% 51 - A" expands all nodes wnjth f(n) < C"

a// 5?~ A" expand odes with f (n) = c
< - A" expands no nodes with f(n)>C"

X
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o 20, 2000, a2, Moot
0 Properties of Branch-and-Bound
‘- e Not guaranteed to terminate unless

NS (owf9t — has depth-bound

—admissible f and reasonable L
@ * Optimal:

— finds an optimal solution (f is aslpissible)

@- Time complexity: ewonential N Qep-

23

~— (9) Space complexity: can be(!inear ) P“ﬂ(ﬂ‘h"
e Advantage:
— anytime property
* Note : unlike A*, BnB may (will) expand nodes
f>C* -
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[terative Deepening A* (IDA¥)
(combi-rﬁg.g Branch-and-Bound and A*)
* Initialize: f <-- the evaluation function of the start node
e until goal node is found -
— Loop: -
* Do Branch-and-bound with upper-bound L equal to
current evaluation function f.

_~Increment evaluation function to next contour level
—end

>eProperties: Cm-,ﬂ.ﬂh

uarantee to find an optimal solution
 Zfime: exponential, like A*
~Space: linear, like B&B.

ems: The number of iterations may be large
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e o220 @ AND/OR search spaces
| {:?n:.l?— — Decumpusableindepende_ﬂt problems
P"‘D — Searching with nun-d_eterministic actions (erratic vacuum)
D{L‘ gﬂf— Using AND/OR search spaces; solution is alcontingent plan
o My L 2+tocal search for optimization
W ﬂ — Greedy hiII-cIimthTgsearth, simulatea'é'f{r‘maling, local B€am search,

genetic algorithms. Yoocal lﬁ(@oq

— Local search in continuous spaces

Q?*P"-J;':"i g

AND / OR GRAPHS

@ﬁsent subproblems
—F;I;LD links represeﬁubpruble_g_t_:iecumpusitiuns
— OR links represent alternative solutions

— Start node s initial problem
—Terminal nodes are solved subproblems
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Q(Aw

Q1) DFS is efficient and BFS is
efficient.

a) Space, Time
b) Time, Space
c) Time, Time
d) Space, Space
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LO
Q1) DFSis e efficient and BFS is

efficient.

—a) Space, Time
b) Time, Space
c) Time, Time
d) Space, Space
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‘22) When the t of anfagent s partiallz observable in

sea!'_E_h space following problem/problems could occur.
,,a}'Sensn_;Igss problems:If the agent has no sensorsat all, then (as far
as it knows) it could be in one of several possible initial states, and
each action might therefore lead to one of several possible successor
states
D _b}-Contingency problems: If the environmentis partially observable or
P of\ if actions are uncertain, then the agent’s percepts provide new
information after each action. Each possible percept defines a
contingency that must be planned for. A problem is called adversarial if
the uncertainty is caused by the actions of another agent
e} Exploration problems: When the states and actions of the
denvirunmﬁtare unknown, the agent must act to discover them.
Exploration problems can be viewed as an extreme case of
contingency problems
~d}All of the mentioned
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Q2) When the environment of an agent is partially observable in
search space following problem/problems could occur.

a) Sensor less problems: If the agent has no sensors at all, then (as far
as it knows) it could be in one of several possibleinitial states, and
each action might therefore lead to one of several possible successor
states
b) Contingency problems: If the environment i§ i observableg

if actions are uncertain, then the agent’s percepts provide @
information after each action. Each possible percept defines a
contingency that must be planned fnr}A problem is called ial
if the uncEr_’EE.inty is caused by the actions of another agent.

c) Exploration problems: When the states and actions of the
environment are unknown, the agent must act to discover them.
Exploration problems can be viewed as an extreme case of
contingency problems

\ Ml of the mentioned
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Rest Fivst
__Q3) Optimality of BFS is

a) When there is less number of nodes
b) When all steprcoﬁs are equal

c) When all step costs are unequal

d) None of the mentioned
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Q3) Opti@jlity of@s
Beot (41@_.9(-5 | ﬁwfw. ( medﬁ?ut)
Coof a) When there is less number of nodes

B < Y When all @r

&UD . )  ¢) When all step costs are unequal
d) None of the mentioned
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4Q4) Depth-first search pands

the ___1__ nodein the current fringe of
the search tree.

——
——

a) Shallowest

b) Child node

c) Deepest

d) Minimum cost
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nfs

Q4irst search always expands

the node in the current fringe of
the search tree.

First
a) Shallov_\_lfst aFs B eadHu Frs

b) Child node

vf)/ Deepest

d) Minimum cost

"

(0 vt forna. Coat—SRavehs
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/QS) uniform-cost searc@ node n
“with the ___

—

a) Lowest path cost
b) Heuristic cost

c) Highest path cost
d) Average path cost
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C\> BES

QS@H search expands the node n
with the
./a‘)’lfwest path cost =\
b) Heuristic cost
c) Highest path cost
d) Average path cost

Uniform-cost search expands the node n with
the lowest path costhat if all step costs

are is identical to breadth-first
search.
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'Q6) Breadth-first search iptimal

“‘when all step costs are equal, because
it always expands the shallowest
unexpanded node,,

a) True
b) False
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Q6) Breadth-first search ispumaf

when all step costs arbecause
it always expands the shallowest

f“unexpanded node.

0

N

—
Breadth-first search w en all step costs are
_-~qual, because it always €xpands the shallowest
unexpanded node,df the solution exists in shallowest
node no irrelevant nodes are expanded.

. - - . g - I —— 3 svescriee § S
[Enroll for Free Demo Class | Visit combinecs.com for all new courses launched | Call now +91-7666980624 _ -




oin telegram For FREE Iest Practice/Nofes:
.Comblnecs

The futr 81
-— N

}2) Strategies that know whether one

on -goal state is “more promising”
than another are called

a) Informed & UnFormed Search
b) Unfor rmed Search

c) Heuristic & Uriformed Search
d) Informed & Heuristic Search
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Q7) Strategies that know whether one
non-goal state is “more promising”
than another are called

a) Informed & Untb(med Search

b) Unformed Search
¢) Heuristic & Unfosmed Search
d) Informed & Heuristic Search
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8: Given below are two statements
~Statement L. Breadth-First Search is optimal when all the step costs are
equal whereas uniform-cost search is optimal wittep—cost.

Statement Il. When all the step costs are same_uniform-cost search
expends more nodes at depth d than the Breadth-First Search.

In light of the above statements, choose the Swer from the

options given below

A)Both Statement | and Statement |l are false
B)Both Statement | and Statement Il are true
C)Statement | is false but Statement Il is true
D)Statement | is true but Statement |l is false
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Q8: Given below are two statements 102 ale.p‘}‘k TLIT
Statement |: Breadth-First Search is optlmal when e step costs are

hereas uniform-costsearch is Optlmdl wﬂt‘st ep- -cost. -
s ! ey g

ntll: When @he step casts are same uniform-cost search
expends ore nodes at depth d than the Breadth-First Search.
In light of the above statements, choose the correct answer flom the
options given below

AJBoth Statement | and Statement |l are false
./B'fBoth Statement | and Statement Il areg true
) Statement | is tatse but Statement Il is true
D)Statement | is true but Statement Il is false
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\aj; Q9: Which among the following statement(s) is(ar
//”/ . . . —

A.Greedy best-first search is Aotpptimal butis often efficient.

B.A* is complete and optimal provided h(n) is admissible or
consistent. B

C.Recursive best-firstsearch is efficient in terms of time
complexity but poorinterms of space complexity.
D.h(n) = 0 is an admissible heuristic for the 8-puzzle

A)A and D only
B)A only
C)C and D only
D)C only
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Q9: Which among the following statement(s) is(are) F@__I_._SE?

A.Greedy best-first searchis ptimal butis often Toug.

B.A*is com[)lete and optimal provided h(n) is admissible or
consistent. True Ito-i{.
g;,.w_’T G.Recursive best-firstsearch is efficient in terms of time

g erms o@omplexity. E[wl.ee,.
A .h(n)=0isana missible’heuristi for the 8-puzzie PYW‘L«M)
|- =gl
/Y'Cf.f':— 4 A B — T R ¢
——
AJA and D only [ Jugomed | Yeumicts
only Lot Fat (DH + B

and D only T .
only Onru_.ﬂ? R ecuys iwe

o Sk - 4t !
Lwod e
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