BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai )
Second Semester 2012-1 No. of Questions: 9

Comprehensive Exam{Closed Book) No.of Pages . 4y

Course Number& Title : EA C461 — Artificial Intelligence Marks : 40 Weightage : 40%

Duration : 3 Hours Date: 3-6 - 2013 Time: 8.30 AM — 11.30AM  Year: iV year

Note : Answer All Questions and write the algorithm wherever asked for.

1. a. Discuss the working of the Recursive Best First Search (RBFS) algorithm.
b. Explain how the algorithm works with the example of moving from Arad o Budapest
given the following map of Romania and the heuristic ( SLD to Bucharest) ( 2 + 4M)
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2, Represent the following sentences in First Order Loglc and convert them to the conjunctive
normal form. (2+2+1+1M)

You can fool some of the people all of the time, and all of the people some of the time,

but you can't fool all of the people all of the time.
b. Anapple a day keeps the doctor away.

a.




3. Explain the working of the Alpha — Beta pruning algorithm, and show how this aigorithm
works for the given search space. (2 +2 M)

4. Given the start state and goal state of the given 8 tiles problem calculate the heuristic values
h1 and h2 where h1 is total number of misplaced tiles and h2 is the Manhattan distance ( i.e
the nimber of tiles from the desired location of each tile) . (2+2M)

Fawe 3

Start State Gioal State

5. Write LISP functions to perform the following operations, and show how you would invoke -
this function in LISP and give the output for some sample value which you consider. '
. & Find the factorial of a given number
b. To find the absolute value of a given number. (2 +2M)




6. Given the following values, construct the Bayesian network and represent the corresponding
values in the network. {3M)

Plinfluenza)= 0.05

P(smokes)= 0.2
P(soreThroat|influenza)= 0.3
P(soreThroat|~influenza)= 0.001
P(fever|influenza)= 0.9
Pfever|—influenza)= 0.05
P(bronchitis|influenzaAsmokes)= 0,99
P(bronchitis|influenzaA—smokes)= 0.9
P(bronchitis|—~influenzasmokes)= 0.7
Plbronchitis|~influenza—smokes)= 0.0001
Pleoughing|bronchitis)= 0.8
Pleoughing|—bronchitis)= 0.07
P(wheezing|bronchitis)= 0.6
P(wheezing|—bronchitis)= 0.001

7. Acompany has two plants to manufacture motoreycles. 70% motor cycles are
manufactured at the first plant, while 30% are manufactured at the second plant. At
the first plant, 80% motorcycles are rated of the standard quatity while at the
second plant, 90% are rated of standard quality. A motorcycle, randomly picked up,
is found to be of standard quality. Find the probability that it has come out from the

second plant.  { 3M)

a. What are the benefits of using Neural Networks (NN) commercially, explain with
one example. _

b. The given Neural Network is designed to perform the logical EX-OR operation.
Explain why a single layer NN cannot be used for this classification.

¢. The given NN is connected as a three layer ( 1 input, 1 hidden and 1 output
layer) back propagation NN, give the weight corrections for this network for one
epoch. Assume the inputs provided at x1 and x2 is 1 and the desired output of

this NNis 0. ( 2 +1 + 5M)

Please turn over for F igure




F@uﬂe H

The values of the weights and the other inputs is specified as follows

Wis=05 wis=09 ws3=04wz4=10was=-12 wass=1.1

)

f3=08, 14=-0.1, fs=0.3

9. Explain the following concepts as short notes
a. Function of hidden variables and the EM algorithm
b. Decision Trees as a learning method. 1 x2=2M
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Chapter 4.

[ funetign RECURSIVE—BEST—FiRS'FSEARCH(pmb[EM} refurns solution, or Failure

R BFS(pmr’Jl(:m, Ma KL-'-NODE(IN!TIAL—ST.-\TEfp;r'oblerfzJ}, ) ]

function RBFS({;?‘O#}!E?H. 'r.’,oa’e,fﬁfm't) returns » solution, or failure ang 5 New f-coge Timjeh:
;’ i Goa L—TEST{[H"{)/‘)Kcm](sta.f,r:) then retyrq node
| HUOCCSSOrS o Expy ND(node, robiem)
if steressorg is empty then Feturn foilire, !
for each 4 iy Siecessors dog I
Jis)— ax(gis) ]J(h‘).f{‘!tod":” |
epeat '
‘ hest — the fowey J-value noge I Sttty {
i Eff{f;f-.\-_f_; = fobiwit then return fieily . Slbess) ,
Tt the Second-lowest J-valpe AMONE surpsng oy i
] resnf; FThesty — RBFS(];."U!)/rm. brst, Wi f fieip, m’fr'rfmfj;':')) ’
i iF rosngy £ il then retypy Vs ulf .

[l

| |
' Figure 4.5 . The aleorithm 1or recyrsive best-firy seurch,
\_&w‘\

than continuing indeﬁnite!y down the current path. i keeps track of the fvajye of the i
alternativa path avajlapje from any ancestor of the CUrent node. If the CUTENt node exep
this limir, the fecursion unwings back 1o the alternative Path. A the recursion Unwinds, Rp
replacey the J-valye of eiach node along the Path with the best fovulye of its children In
way, RBFS 'emembers the J-value of the best leaf i the forgotrey subtree ang Cait therefy
-decide Whether iy worth feexpanding the subtree at some luter time, Fisure 15 shows h
RBFS reachey Bucharey.
RBES g Somewhat more efficient thap IDA* by SUH suffers from €xcessive node ¢
aeneration, In the example ip Figure 4.6, RBFS fipgt follows the path vig Rimnicy vijee}
then “changes jig mind” and trjag Fagaras, ang then changes it mind bycel again. These mip
changeg oceur becayge EVELY time the current hesgy path is Cxtended, there jq a good chane
that jiy Fvalue will incx‘ease—ﬂh is usually legq Optiniistic for nodes closer (o the goal. Whe
this happens. Particularly in large search Spaces, the ;econd-best path mighy become the pes
path, so the search hag o backtrack ¢, follow . Each mind change corresponds to ap irerarioj
Of IDA* ang could requjre many reexpansions of forgorten ROdes to recregte the begt path an
€Xtend it one mope node. ' !
Like A*, RBFS is ap optimal algorithm it the heuristic function {n)is admissiple. It.s‘{
Space Complexity i Olbd). but its time complexity is rther difficult to characterize- it de-f
Pends both on the accuracy of rhe heurisijc function ang on how often the best parh changes a5
fnodes are eXpanded. Both IDA* ang RBFS qre subject 1o the Potentially EXponential increyge
in Comiplexiry associated with Searching op &raphs (see Section 3.3), because they cannor
check for fepeated stareg other than those on the current path. Thys. they iy explore the
sdme state Many times, :
IDA* and RBFS suffer from USING 06 fii70 memory. Between, lerations, | DA retaing !
only g single numbey- the current f-cost limir RBFS retaine more information in memory, ¢
R iﬁA'

I
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ction 4.1 Informed (Heuristic) Search Strategies

(a) After expanding Arad, Sibin,
and Rimnicu Vilcea

{b) After unwinding back to Sibiu
and expanding Fagaras

{c) After switching back to Rimnicu Vilcea

and expanding Pitesti

e
Slages in an RBES search for the shortest route € Bucharest. The f-limit
tis shown on top of each current node. (a) The path via Rimnicu
t best feaf {Pitesti) has a yalue that is worse than the best
The recursicr unwinds and the best leaf value of the torgotten
Csubtree (417) 18 backed up to Rimnicu Vilcea: then Fagaras is expandcd, revealing a best

Figare 4.6

- value for each recursive cal
Vileea is followed pntil the curren
Cakiernative path {Fagaras). (b}

leaf value of 450. {c) The recursion unwinds and the best leaf value of the forgotien subtree
{450) is backed up 10 Fagaras; then Rimnicu Vilceais expanded. This time, because the best
M& 447, the expansion continues to Bucharest,

Fh it ““’e* only G(bd) memory: SVeD if more memory Wwere avalable, RBFS has no way 1)
use of it.

',II*S'C_éms sensible, therefore, 10 s all available memory. Two algorithims that do this

A (__m.emm_'y-bounded A*yand SMA* (simplified MAT). We will describe SMA®, which
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Figure 6.10 ~ Three-layer network for solving the Exclusive-OR operation

.is represented by its weight, 8, connected to a fixed iput equal to -1,
The initial weights and threshold levels are set randomly as follows:

- Wi = O.S, Wiy — 0.9, Waz = 0_4, Way = 1.0, Wig = ﬁ1.2, Wys = 1_1,
. 53 = 08, 5.} = —0.1 and 05 =0.3 ’

1e hidden layeri

talculated as

T =SI:§"I?TOI‘d (XIWIK + XaWay — 93) — 1/[1 + gu(1x0.5+1x0.471x0.8)j =0.5250

* i = sigmoid (Xtwia +xpway ~ 8y) = 1/[1 + e iIx0971:1.04140.15) _ 1y gog

Now the actua) Gutput of neuron 5 in the output {ayer is determined as

yg = sigmoid (V3935 + yawyg — bs) = 1/[1 +€—(--0.5250x12+G.8<‘€08:<1.1—!x0.3'1i =0).5097

Thus, the following error is obtained-

=Yis s =0-0.5097 = - 0.50097

The next step is weight training. To update the weights and threshold levels

QU network, we Propagate the error, e, from the output laver backwards to the

respectively, D0t layer

ver without

Flsst, we calculate the errar gradient for neuron 5 in the output layer:

st~ ys)e = 0.5097 « (1 -0.5097) x {~0.5097) = —0.1274

.'; MULTILAYER NFEURAL HETWORKS 181

The effect of the threshold applied to a nevron in the hidden or cufput layer

. Consider a training set where inputs x; and x, are equal to 1 and desired
Quiput pys is 0. The actual cuiputs of neurons 3 and 4 in the hidden layer are




Then we determine the weight cortections assuming that the learning 101§
parameter, a, is equal to 0.1: -
Awys = x ¥z X & = 0.1 x 0.5250 x (-0.1274) = —0.0067 100%
Awys = oo x pa % 83 = 0.1 0.8808 x (—0.1274) = —0.0112 g i
Afs =0 x (1) x & = 0.1 x {~1) x (—0.1274) = 0.0127 § 107
, , 5 =

iNext we calculate the error gradients for neurons 3 and 4 in the hidden Iayg; 2510-2;
&3 =p3(1 =3} x 53 x was =0.5250 % {1~ 0.5250) x (—0.1274) x {—1.2) =0.03% @ ;
B3 = ya(1 = yg) x 85 % wys = 0.8808 x (1~ 0.8808) x (—=0.1274) x 1.1 = ~0.0147. 107
We then determine the weight corrections: | 1074:
0

Awpz =axx; x8 =01x1x00381 =0.0038
Awp=axx; 83 =01x1x00381 = 00038 ;

Figure 6.11  Lec
Afy =ax {-1)x 8 =01 x {~1) x 0.0381 = -0.0038 :
Awng =@ xxq x84 = 0.1 x 1 x (~0.0147) = ~0.0015 | raining sets,

Awgs = o % %3 % 63 = 0.1 x 1 x (—~0.0147) = —0.0015 converged. In
“defined as less

Ay = o x (=1} % 8, =01 x (1) x (-0.0147} = 0.0015 squared errors
learning curve «

A b ¢ b rei Aai 7 i roik: . o

At last, we update all weights and threshold levels in our network It took 224

Wiz = Wiz + Awz = 0.5+ 0.0038 = 0.5028 “Exclusive-OR o
Ssatisfied the ¢y
Wig = Wia + Awyg = 0.9 — 0.0015 = 0.8985 .
Wa3 = W3 + Awpz = 0.4+ 0.0038 = 0.4038 w3 = 4.7621
Wyg = 9.7691
Way == Wy - Away = 1.0 — 0.0015 = 0.9985

The networl
presenting all t

Wwis = was + Awas = 1.1~ 0.0112 = 1.0888 shown in Fable

W35z = Wis + Awss = 1.2 — 0.0067 = —=1.2067

ds =03+ Ay = 0.8 — 0.0038 = 0.7952

s =f:+ Afy = 0.1 2 0.0015 = —0.0985
PR S Table 6.4 Final

fs =t ~ Afs = 0.3 + 00127 = 0.3127 S
. .. Inputs
The training process is repeated untit the sum of squared errors is less thar :—
0.001. Xy X2
) . : 1 i
Why do we need to sum the squared errors? 0 1
The sum of the squared errors is a useful indicator of the network’s performance. 4 0
The back-propagation training algcrithm attempts to minimise this criterion 0 0

When the value of the sum of squared errors in an entire pass through al




BITS PILANI, DUBAI CAMPUS
Dubai International Academic City, Dubai .
Second Semester 2012-1 | No.of Questions: 9

Comprehensive Exam{Closed Book) No.of Pages L;

Course Number& Title : EA C461 — Artificial intelligence Marks : 40 Weightage : 40%

Duration : 3 Hours Date:3-6-2013 Time: 8.30 AM - 11.30AM  Year: IV vear

Note : Answer All Questions and write the algorithm wherever asked for.

1. a. Discuss the working of the Recursive Best First Search (RBFS) algorithm.
b. Explain how the algorithm works with the example of moving from Arad to Budapest
given the following map of Romania and the heuristic ( SLD to Bucharest) (2 + 4M)
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2. Repres'ent-the following sentences in First Order Logic and convert them to the conjunctive
normal form. (2+2+1+1M)

a. You can fool some of the people all of the time, and all of the people some of the time,
but you can't fool all of the people all of the time.
b. An apple a day keeps the doctor away.




3. Explain the working of the Alpha — Beta pruning algorithm, and show how this algorithm
works for the given search space. (2 +2 M)

Hax

175 we o

4. Given the start state and goal state of the given 8 tiles problem calculate the heuristic values
hl and h2 where hl is total number of misplaced tiles and h2 is the Manhattan distance (1.e
the number of tiles from the desired location of each tile) . (2 +2M)

Fawe =

Start State Goal Siate _
5. Write LISP functions to perform the following operations, and show how you would invoke
this function in LISP and give the output for some sample value which you consider.
a. Find the factorial of a given number
b. To find the absolute value of a given number. (2 +2M)




6. Given the following values, construct the Bayesian network and represent the corresponding
values in the network. (3IM)

Plinfluenza)= 0.03

P(smokes)= 0.2
P(soreThroat|influenza)= 0.3
PtsoreThroat|~influenza)= 0.001
P(fever|influenza)= 0.9
Ptfever|~influenza)= 0.05
P(bronchitis|influenza Asmokes)— 0.99
Prbronchitis|influenza A —smokes)= 0.9
P(bronchitis|~influenzaAsmokes)= 0.7
P(bronchitis| ~influenzaA—smokes)= 0.0001
Pleoughing|bronchitis)= 0.8
P(ecoughing|—~bronchitis)= 0.07
P(wheezing|bronchitis)= 0.6
P(wheezing|~bronchitis)= 0.001

7. A company has two plants to manufacture motorcycles. 70% motor cycles are
manufactured at the first plant, while 30% are manufactured at the second plant. At
the first ptant, 80% motorcycles are rated of the standard quality while at the
second plant, 90% are rated of standard quality. A motorcycle, randomly picked up,
is found to be of standard quality. Find the probabiity that it has come out from the

second plant.  ( 3M)

8. a What are the benefits of using Neural Networks (NN) commercially, explain with
one example.

b. The given Neural Network is designed to perform the logical EX-OR operation.
Explain why a single layer NN cannot be used for this classification.

¢. The given NN is connected as a three layer { 1 input, 1 hidden and 1 output
layer) back propagation NN, give the weight corrections for this network for one
epoch. Assume the inputs provided at x1 and x2 is 1 and the desired output of

thiSNNiSO.(2+j+5M)

Piease turn over for Figure
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The values of the weights and the other inputs is specified as follows
Wi3=05 W14=09 wy3=04, wos=10,w3s=-1.2 wys=1.1,
13=08, 14=-01, Is=0.3.

9. Explain the following concepts as short notes

a. Function of hidden variables and the EM algorithm
b. Decision Trees as a learning method. 1 x2=2M
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No. of Pages : 3

Course Number& Title : EA C461 — Artificial Intelligence Marks ; 20 Weightage : 20%

Duration : 50 minutes Date: 1- 5- 2013 Time: 7.30 AM — 8.20AM  Year : IV year

Note : Answer All Questions

1. In your local nuclear power station, there is an alarm that senses when a temperature

gauge exceeds a given threshold. The gauge measures the temperature of the core.
Consider the Boolean variables A (alarm sounds), FA (alarm is faulty), FG (gauge is
faulty) and the muitivalued nodes G { gauge reading) and T { actual core temperature).

i) Draw a Bayesian network for this domain, given that the gauge is more likely to fail
when the core temperature gets too high.

i) Is your network a polytree ?

i) Suppose there are just two possible actual and measured temperatures, normal and
high, the probability that the gauge gives the correct temperature is x when it is working,
but y when it Is faulty. Give the conditional probability table associated with G. (2 + 1 +

3M)

2. A manufacturer claims that its drug test wiil detect steroids (i.e. show positive for an
athlete who uses steroid) 85% of the time( true positive)What the company does not tell
you is that 15% of all steroid free individuals also test positive ( false pasitive). 10 % of
the rugby team members use steroids. Your friend in the rugby team has tested

positive. What is the probability that he uses steroid ? 3M

3. Give the output of the following LISP statements. Assume these statements are

executed sequentialiy.
i) ( setq a ‘(John Peter))
(car a)

(cdr a)

ii} (setqg a (cons 'b {cons ‘¢ nil)))




iii) (setq v (list a 34 25))
iv) (setg bar ‘(a b c})
(setq foo {(cdr bar)) 0.5X4=2M

4. Represent the following facts about the garment businass. Each of these garments is
manufactured by a manufacturer. The manufacturer supplies the finished products to
retailers as well as to the whole sale market. A specific manufacturer manufactures a
certain brand. Each brand can have a number of different items { e.g. pant, shirts, t-
shirts efc) and each of these items have certain attributes (e.g. colour, fabric, size, cost

etc) 3M

5. Given the following Venn diagram draw the joint probability distribution table. 3M

6. A survey is conducted on a mixed population of a sample size of 50 people to study
the cause for increased hypertension in the present day. The different factors
considered are specified in one sample survey given in page 3. Draw the decision tree
to represent the study of your survey, remember you need not consider all attributes

you can ignore attributes you consider insignificant. 3
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BECISIonN TRESS 407

Gender

¥ Caucasian
E7 African American
07 Hispanie

07 Asizn or Pacific Islandey
£ Married

(J Separatey
M Divorcad

(3 Widowed
3 Never matrieg

Maritai status

Householg income O Less than 320,700

1 $20, 701-$45,000
b $45,001-$75,000

(3375001 and over
f Alcohg) consumption

{1 Abstain from aicohol
O Oceasionay f
M Regiilar ¢
[ Heawy {th

a few drirks per month)
one or twe drinks Per day)
TRe OF more drinks per day}
[J Nensmaker

J1-10 Cigareties per day

b 11-20 Cligaraties per day
(3 Mors than N2 pack per day

Smoking

Caffeine intaks

{1 Abstain fram coffee
i One or twa CURS per day
{1 Three or Mere cups per day

Salt intake (J Lowsalt gier

[ Moderate-salt diet
£7 High-salt diet
33 None

& One or two times per week
£1 Three of mere times

Physical activitieg

Per week

Bloog Pressure

0 Optirma;
O Normat
T High

[ Obese
1 Not obese
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BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai
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No. of Questions: 4

No. of Pages 12

Course Number& Title : EA C461 -~ Artificial Intelligence Marks : 25 ~ Weightage : 25%

Duration : 50 minutes Date: 13- 3-2013 Time:7.30 AM — 8.20AM  Year : IV year

Note : Answer All Questions

1. Consider the following graph, where F indicates the start state and C, E, H are goal states, give the
order in which nodes are expanded in each of the following techniques and indicate the goal state
reached. The heuristic values are as specified. h{f)=5, h { a) =3, h{b) = 4, h{c) =0,h(d) = 2, h{e} = 0, h{g)
=9,h{i)=5,h{h)=0. Assume that the path cost of each move is 1.

i) BFS ii) DFS iii) lterative Deepening Search iv) Best First Search { using f=h) v) A* using (f=g+h)
5M

b. Compare the following four algorithms on basis of the following four evaluation factors used to
compare algorithms. Complete, Time, Space and Optimal.

i} BFS ii) DFS iii) Depth limited search iv) Bidirectional search 4M




2. Consider a 3 X 3 tic tac toe game. Where alternate players take turns and play, there is an additional
possibility of a player passing his turn, draw the search space up to a depth of three . You need not
represent states which are reflections of siblings nodes are already shown.

i) The evaluation function is given by the number of O’s — the number of X’s, show the evaluation
function for each node.

11) Indicate how minmax algorithm would have decided its moves.
fii} Indicate any nodes that will be pruned by the alpha beta pruning technigue.

iv) Explain how the efficiency of Alpha Beta pruning can be improved if there is some ordering of the
nodes. am

3. a. Represent the following facts using propositional logic, use a truth table to show these facts and
justify if the statement is valid, satisfiable or contradiction, justify your answer.

i philosophy is hard, then logicis hard .

If logic is hard, philosophy is interesting .

Therefore

If philosophy is hard then philosophy is interesting. 3M

b. State if the given proposition is true or false using truth tables.

(CV(-AA-B)) = {{A>C)A{B>C)). 3M

4. a. Explain the working of the Hill Climbing Search Technique with the example of a 8 tile problem,
consider the state to be as given below. Assume evaluation functions for each state and explain the

following terms i) Plateau ii} local maximum iii} current state iV) under what
condition would the algorithm stop. 4M

1 3 5

2 6

4 7 8
b. Explain the working of three player games with an example, 2M
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BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai

Second Semester 2012-13 No. of Questions:
12

Quiz — 2(Closed Book)

No. of Pages

3

Name: IDNO:

Course Number& Title : EA C461 — Artificial Intelligence Marks:7  Weightage : 7%

Duration: 20 minutes Date: 21 5-2013 Time: 11.30 AM ~11.50AM  Year: IV year

1. Explain the concept of specialization and generalization in learning with the help
of a figure. Further explain how this concept is applied when knowledge is
represented in predicate logic. 1+1M

2. A Neural network is designed to identify if a car will start or not. The input
parameters specified are a series of 5 inputs ( fuel, battery, ignition, weather,
spark plug,) . Draw only the fig for parts aand b.’ '

a. Design a network which uses the competitive iearning algorithm.
b. Design the network for the above problem using the back propagation
algorithm with two hidden layers. [ 1 + 1M]




3. Give a brief write up of an interesting application where Artificial Intelligence is
used. [ Roughly 50-60 words you can draw a fig if it will help in your explanation]
3M
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BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai p o 3
Second Semester 2012-13 No. of Questions:
Quiz — 2(Closed Book)

No. of Pages 12

Name: ID NO:

Course Number& Title : EA C461 — Artificial Intellicence Marks : 7 Weightage : 7%

Duration: 20 minutes Date: 21 5-2013 Thne: 11.30 AM -11L.50AM  Year: IV year

1. Explain the concept of specialization and generalization in learning with the help
of a figure. Further explain how this concent is applied when knowledge is
represented in predicate logic. 1+1M
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2. A Neural network is designed to identify if a car will start or not. The input
parameters specified are a series of 5 inputs ( fuel, battery, ignition, weather,
spark plug,) . Draw only the fig for parts a and b.

a. Design a network which uses the competitive learning algorithm.
b, Design the network for the above problem using the back propagation
aigorithm with two hidden layers. [ 1 + 1M]
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3. Give a brief write up of an interesting application where Artificial Intelligence is
used. [ Roughly 50-60 words you can draw a fig if it will help in your explanation]
3M '
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BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai
Second Semester 2012-13
Quiz — 1{Closed Book)

No. of Questions: 3

No. of Pages 12

Name: - 1D NO:

Course Number& Title : EA C461 — Artificial InteHigence Marks: 8  Weightage : 8%

Duration: 20 minutes Date: 2- 4-2013 Time: 11.30 AM-11.50AM  Year: IV year

1. Represent the following information using statements in predicate logic

Horses are faster than dogs. There is a greyhound that is faster than every rabbit.
Harry is a horse. Ralph is a rabbit.

Now prove that Harry is faster than Ralph. Check if the information specified in the
statements is sufficient to derive the proof, else add the required information to
complete the proof. 4M




P.T.O

2. Represent the following information using predicate logic and convert it into the
conjunctive normal form. “ Every person has a brain”.  2.5M

3. Repreéent the following statement in predicate logic “ All blocks which are on top
of or attached to blocks which have been moved, have also moved”. 1.5M




BITS PILANI, DUBAI CAMPUS
Dubai International Academic City, Dubai ] o
Second Semester 2012-13 No. of Questions: 3

Quiz — 1{Closed Book)

No. of Pages 12

Course Number& Title : EA C461 — Artificial Intelligence Marks:8  Weightage : 8%

Duration: 20 minutes Date: 2- 4-2013 Time: 11.30 AM -11.50AM  Year: IV year

1. Represent the following information using statements in predicate {ogic

Horses are faster than dogs. There is a greyhound that is faster than every rabbit.
Harry is a horse. Ralph is a rabbit.

‘Now prove that Harry is faster than Ralph. Check if the information épeciﬁed in the
statements is sufficient to derive the proof, else add the required information to

complete the proof. 4M
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2. Represent the fol!owmg information using predicate !og|c and convert it into the
conjunctive normal form. “ Every person has a brain”.  2.5M
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3. Represent the following statement in predicate logic “ All blocks which are on top
of or attached to blocks which have been moved, have aiso moved”. 1.5M
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