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l. Can machine think? Explain your stance with appropriate reasoffr. Relate it with Tudng
TestandReverseTuringTest. t2+41

What do mean by Constraints Satisfactiou Froblem? List all the constaints and solve the
following crypto-arithmetic problem: EAT + THAT = APPLE [2+5]

IIow A* search ovetrcomes problem associated with Greedy Best First Search? Using
fotlorroing figrne and table where starting node is S and destination is G, compare the
result of A* algorithm with greedy search. [3+4+3]

(Note: Table gives the cost required to reach the goal and information in the connecting
link represents cost from one node to the other.)

4. List down the steps for converting to CNF anci proof b1, resolution refutation. Convert the

following sentences into FOPL and ansrver "Did Curiosity kill the cat" by resolution
refutation. [3'i-5]

Everyone who loves all animals is loved by someone.

Anyone who kills an animal is loved by no one.
Jack loves all animals.
Either Jack or Curiosity killed the cat.

5. Discuss about the different approaches knowledge representation. How do you make
choice among these approaches? Is it possible to evaluate the knowledge representation?

List down any issues associated with il. 12+2+2+2)

When shall we use Fuzzy Logic? Explain with appropriate example. What are the steps of
major steps for developing sys{em based on Fuzzy logic? [?+5]

What is Prior Frobability and Posterior Probability and show how these probabilities are

used in Bayes Theorem. Is there any connection between Belief Network and Bayes
Theorem? Justify with an example. [3+5]

You are hired by a company to develop a Nepali Chatbot System. What are the
knowledge bases that is required to develop the system? List down the different steps

involved in the development of this Nepa1i Language based NLP tool with zuitable block
diagramandexarrpies. [2+6]

a)

b)
c)
d)

1

8.

From Cost
S 15

A 10

B 72

C 5

D 4

E )
F 1

G 0
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9. You need to work as a Ifuowledge Engineer for a company in developing exper,t systenl
for Disease Diagnosis. Draw a block diagram and highlight the major steps for
development of this expert system.

10. Write Short notes on:

Forward chaining and Baolrward chaiuing
HopfieldNeural Network
Machine Yision

***

t6l

[3x4]
a)

b)
c)
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1. Define Artificial Intelligence 1AI)? Dilt-ei'entiate betra'cen Natural (Fluman) Intelligence
and Artiliciai lirtelligence. Can i\l replace l{umans? Justifi,. [1+3+4]
What is Constrain Satisfaction problem? Solve the ibilolving probiem LOGIC + LOGIC: PROLOG. [3 15]

3" \\/hat is rninmax search? Apply rninmax search along rvith aipha-beta pruning for thc
foiiowing tree at max node at top" 12*61

[ -> Max

fi --+ Min

4. What is semantic network? Convert the following sentences into semantic network.

i) The avgheight of an adult is 5'6".
ii) Cricket player is an adult male.
iii) Adult male is a person.
iv) Batting average of a cricket player is 37.59
v) Rohit Paudel is a Fielder.
vi) Fielder is a cricket piayer.
vii)Team of Rohit Paudel is Nepal. 12+61

Why CNF is necessary? "Ever,vone who loves all animais are loved by sonieone"
tepresent this staiement in I:OPL and explain all the sleps involved to convert it into CNI-. l2+6]

What is belief netrvark'l l{orv reasoning is done in tiris netrvork? l2t6l
What is evoluiionar-y computing? List clorl'n the steps in genetic algorithm lvith an
example. {2+61

What is perceptron? Wheu do rve need back propagation algorithml' Explain with an

example. 12+61

9. What is expert s3',stem? Create a scenario wherc w.e require ernert system. List dorvn tire
steps hrirv you create lhis s1,stem. {2+61

10, When do we need h,iatural Language Pl"ocessing'? Expiain tJifl'erent steps of Nl,P. i-1+51

5.

6

-
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1. What are intelligeilt agents and how can we design inteltigent agent? Explain with _.
examples on releianc. to pfes framework. [4+4]

z. What is well definecl probtem? Solve the following crypto-arithmetic problem by defining

it. [2+6]
TWO+TW0=FOUR

3. Why is searching important in problern solving? What are the drawbacks of greedy best - -^
first search and tiorv i* searchiechnique is used to solve it. Explain with example. l2+7)

4. Define horn clause with example. consider the following axioms:

i) Every child love Santa.

ii; everyone who loves Santa loves any reindeer'

iii) Rudotph is a reindeer, and Rudolph has a red nose'

iv) Anything which has a red nose is weird or is a olown'

v) No reindeer is a clown.
vi) Scrooge does not love anything which is wefud'

Represent these axioms in a predicate calculus and then convert each formula to CNF.

List down the rules of inference. When cail we use these rules? Explain. [3+3]

S. Explain how statistical reasoning aids in inferenco and reasoning in light of Bayes

thJorem. At a certain University, 57o of men are.6vef 6 feet tall and 2olo of women are 6

feet tall. 60% of students are fentale. If a student is selected at a random from among all

those over six feet tall, what is the probability {rat the selected students is woman? [3 +5]

6. Explain frame and Semantic Net with example. List down their advantages and

disadvantages. [4+4]

7. List down the algorithms inspired by bioldgical phenomena and social behaviors. Explain

the leaming pror-r** in Geneiic Algorithn with suitable block diagram. [2+6]

B. Using Hebbian learning algorithm copstruct a neural network that behaves as all AND
gate.-Is hebbian learning supervised srethod? Justify. [6+3]

g. What are expert systems? Explain lre architecture of expert systenr with suitable block

diagram. Hightighi the advantagesdnd disadvantages of expert system. [l+4+3]

10. What is natural language undarstanding and natural language generation? Briefly iist

down the sreps. Discuss ths i$rues related with NLP. 12+4+21

***
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1' Define Artificial Intelligence (AI). when is a rnachine saicl to have passecl the TuringTest? Discuss two fierds of apprication of AI. 
!v rrovv v.,3) 

[2+3-, 3'l2' what clo y':u un<ierstand by Produetion system problem? Solve the folioi.,.rng cryptoarithmetic problem. v 'r' ru, 
p+6)

WRONG+WRONG=RIGHT
List out the disadvantages of MIN-MAX algorithm for came playing and explai' howAlpha-beta pruning helps to overcome the ii*itution of MrN-MAx algorithm with anexample.

It is a crime for an American to sell weapons to hostile nations. Nono has some missiles.All the rnissiles owned by Nono *"." .oi.l to it by coronel west. Missiles ur" *"up"rr.An enemy of Arnerica counts as hostile. colonet west is an Americuo irr" countryNono, is an enemy of America. Prove that Colonel west is a criminal by using FopLbased Resolution Refutation Method.

what is rule-based reasoning? Explain with an example. I-{ow Bayes theorem wedinbelief network?

what do yotl mean by conceptual Dependency? Explain how knorvledge is represenrerlusing scripts.

Explain all the steps in the genetic algorithm with brock diagram and operators,
what is neural network? show that asingle neuron cannot impre,rent XoR gate.
Draw the block diagram of an expert system and briefly explain each component, List thebenefits of using expert system?

?

4.

5.

12+6)

t8l

[2+6]

f 1:- il
LJ JI

t8l

12+6)

16+2)

[2x4]

6.

7.

8.

9.

10. Write short notes on:

a) Hill climbing problems
b) Fuzzy learning

Le""!.- ... i"Ep_:
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Define Artificiai Intelligence. JustiS'that "s1,51sn1 that think rationally and act rationally""
is part of Artificial Intelligence. l8l

Solve following crypto-arithmetic problem.

SEND+lvIORE:MONEY.

Assign different decimal digit to different letters. Explain the steps fallowed for the

sclution. t8l

3. Discuss about alpha-beta puming algorithm. Find the value of min max value using this
concept in the following tree. [4r 4l

4. List dorvn the rule for Inference. Consider the follo''r'ing axioms.
Ailhounds howl at night.
Anyone who has any cats w'iil not have any'mice.
Light sleepers do not have any"thing which horvis at night.
John has either a cat or a hound.
Prove: "If John is a light sleeper, then John does not hal'e any mice." By using resolution
refutaiion.

5. Define a semantic netrvork and frames with
of both.

[2+8]

an example. List advantages and limitations

6. What is rnachins learrring? Explain learning by analogy with exaniple.

7. What is McCulloeh/Pitts neuron? Can this neuron be trained, to represert
Justify and propose neural network model.

8. What is an expert s,vstem? Explain the components of an expert system.

9. Write short notes on:

a) Boltzman Machine
b) Conjuctive Normal Form
c) A* Algorithm

L6+21

[2+6]

EX-OR" gate? It
[10]

[1+7]

[3x4]
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i.
2.

3.

4.
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Attempt All question.r.

The Jigures in llze margin indicate Full Marks.

Assume suitable data if necessary.

Define Artificial Intelligence. Describes four viervs of Artificial intelligence in details. i6l

What is well defined problem? You are given tu'o jugs, a 5-gallon one and a 7-gallonone,

a pump which has unlimited water which you can use to fiII the jug, and the ground on

wirich water rnay be poured. Neither jug has any measnring markings on it. How can you

get exactly 4 gailons of water in the 1-gallon jug? Solve the problem using production

systern. 12+61

Distin-euish between Breadth First Search and Depth First Search. Write algorithm for

Min lvtax algorithm lvith appropriate example of your own. 14+41

Assume follorving facts: [3+5]

Dinesh likes all kinds of food.
Sam6sa's are food,
Cake is food.

Anything anyone eats and isn't killed by is food.

Suresh eats peanuts and still alive.
Aashu eats everything suresh eats.

First write al1 the clauses into predicates, then using resolution refutation method,

prove that Dinesh likes peanuts.

In a village l% of people have a certain genetic defect. 90% af test for gene defected

people deiect the det'ect. 9.6Yo of the test detect the positive result even if the person has

no gene defect. Ifa person gets a positive test resuit, what are the odds they actually have

the genetic defect? I4l

What are the issues in knou'ledge representation? Represent the follorving sentcnces into

a semantic network: l2+4]
Circus elephants are elephants
Elephants have hcad.
Elephants have trunks.
Heads have mouths.
Elephants are animals.
Animals have hearts.
Circus eiephants are perforrners.
Performers have costumes.
Costumes are cloths.
Horatio is a circus elephant.

a)

b)
c)
d)
e)

0

5.

Regular



I \'\'hat do )Iou mean by label data? Use ID3 method for following data to draw decision
iree diagram.

[2+8]
AGE COMPETITION TYPE PROFIT
OLD YES SOFTWARE DOWN
OLD NO SOFTWARE DOWN
OLD NO HARDWARE DOWN
MID YES SOFTWARE DOWN
MID YES HARDWARE DOWN
MID NO HARDWARE UP
MID NO SOFTWARE UP
NEW YES SOFTWARE UP
NEW NO HARDWARE UP
NEW NO SOFTWARE UP

8. Differentiate the followings:
[5x21

a) Rule based learning versus Fuzzy leaming
b) Expert System versus Management Information System

9' Explain two practical example of Natural Language Processing in rea{ life. Explain all the
steps of Natural Language Processing in details. [3+5]

10. Write short notes on the follorvings: [ax3]
a) Min-max search
b) Skolemization
c) Virtual reality

*rt*
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l. What is an intelligent agent? How does leaming agent work?

2. What do you understand about well defined problems? Explain about problems that can
be solved using production rules with an example.

suitable examples. Also list down major issues in NLp.

8. Explain Hopfield network with an example.

9, Write short notes on:

i) Predicate logic
ii) Unsupervised learning
iii) Breadth first vs depth first search

3. Discuss about the evaluation criteria for search algorithm. State the problems in hill
climbing search algorithm. V+4j

4. Why CNF is necessary? "Everyone who loves all animals are Ioved by someone"
represent this.statement in FOPL and explaiu all the steps involved to convert it into CFN. [2+6]

5' What is knowledge representation? How semantic network is used to represent
knowledge? - 

p+61

6, What do you understand by swarm intelligence? Suppose cbromosomes are of the form
x = a b c d e f g h with a fixed length of eight genes. Each gene can be any digrt between
0 and 9. Let the fitness of individual x be calculated as: [2+S]
f(x)=(a+b)-(c+d)+(e+f)-(e+h) and let the initial population consist of fotr
individuals with the following chromosomes.

7. What is Natural Language Processing (NLP)? Discuss the different steps in NLP with

t8l

[2+67

16+2+27

t8l

[3x4]

***
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