Code No: NR-421301.

IV-B.Tech -II-Semester Regular Examination April/May 2004

ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS

(Electronics and Control Engineering )

Time: 3 hours.






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1. a)
What is meant by Artificial Intelligence? What are it’s main areas of applications?

    b)
Explain the concept of state space search in the context of AI, with an example.

2. a)
With the help of an algorithm, explain the hill climbing method of search? What are its pitfalls? How are they overcome?

    b)
Explain how fuzzy logic helps to overcome some of the limitations of AI based methods. Give examples.

3. a)
What are the characteristics of a good knowledge representation system? Explain to what extent these characteristics are satisfied by the commonly used knowledge representation systems.

    b)
Look at the following sentences:


Marcus was a man


Marcus was a Pompeian


Marcus was born in 40 AD


All men are mortal


All Pompeians died when a volcano erupted in 79 AD


No mortal lives for more than 150 years

It is now 2004.

Convert them to predicate logic and try to answer the question “Is Marcus alive now?” Using resolution. What additional assumptions are to be made for same? 

4. a)
Write a semantic net to represent the following:


Narayan is a writer


Narayan lives in Hyderabad


Ishwar is a teacher


Ishwar lives in Chennai


Narayan sent a copy of his book to Ishwar


Ishwar sent his thanks to Narayan.

    b)
What is a frame? Explain its typical implementations and also the situations where it would be useful.
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5. a)
Explain the role of Augmented Transition network (ATN) in understanding of English sentences.

    b)
Explain how a system can identify blocks by the classification method.

6. a)
What is back propagation? Explain the role of back propagation in minimizing errors in a neural network.

    b)
Write a prolog program to implement depth first search, and explain its working.

7. a)
Write a LISP program to count the number of atoms in a list irrespective of depth.

    b)
Write a LISP program for Best First search.

8. 
Write short notes on:

    a)
Heuristic search

    b)
Probabilistic reasoning

    c)
Conceptual dependency.

    d)
Learning by rote.
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1. a)
Mention any five areas of AI application and briefly explain them. Grade them in the order of difficulty of implementation. For a human being, which of these tasks are easier than others? Why is this discrepancy between natural intelligence and AI?

    b)
Briefly distinguish between the following pairs:


i) 
Backward and forward chaining.


ii)
Exhaustive and heuristic search.

2. a)
Name some of the problem characteristics that need to be considered while converting a problem to AI domain.

    b)
What is backtracking? What is its role in AI?

    c)
What is min-max search procedure? How does it differ from other search methods? Suggest an algorithm for min-max search.

3. a)
Consider the following sentences:


John likes all kinds of food


Apples are food 


Chicken is food


Anything anyone eats and is not killed by is food.


Bill eats peanuts and is still alive.


Sue eats everything that Bill eats.


i)
Translate them into predicate logic.


ii)
Convert them into clause form.


iii)
Prove that John likes peanuts by resolution.


iv)
Use resolution to answer the question – What food does Sue eat?

     b)
What is the need for non monotonic reasoning?


Explain a typical non monotonic reasoning system.

4. a)
Give the semantic net representation of the furniture in a class room.

    b)
Write a script for the act of your going to a railway station to receive your friend – Use plain English sentences.
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5. a)
Suggest a grammar to parse simple English sentences. Use this to parse the following sentence – 


John went to a movie with his close friend.

    b)
Explain how a system can learn to identify blocks by classification method.

6. a)
What is a neural network? Explain the concepts of training and identification phases, with a suitable example.

    b)
Write a Prolog program to implement Breadth first Search using explicit open and close lists. Explain its working.

7. a)
Write a LISP program to count the atoms in a list of any depth.

    b)
Write a LISP program to find the roots of a quadratic equation.

    c)
Write a LISP program to compare the contents of two lists (of any depth).

    d)
Write a LISP program to search for an atom in a list. (of any depth).

8.
Write short notes on:

    a)
Production systems.

    b)
State – space search.

    c)
Frames.

    d)
Use of AI in Robotics.

~ ~ ~ ~
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1. a)
A man comes to a river bank with a dog, a goat and a bundle of grass. He wants to cross the river in a boat that can handle only the man and one of the remaining animals/object. How can he cross the river without the goat eating up the grass or the dog attacking the goat?


Use state space representation; show how this can be achieved. Give the necessary conditions and actions.

    b)
Distinguish between forward and backward chaining methods. What are their relative merits and in what situations would you use them?

2.
Suggest and explain the A* algorithm. Write a tree for the following network and trace the application of A* algorithm on it.
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3. a)
Explain the concept of probabilistic reasoning, giving the details of operation of practical probabilistic reasoning system.

    b)
How do you represent knowledge in frames? Under what circumstances is the method useful? Represent your bio-data using the method.

4. a)
Write a script for the act of  going to a movie (use Plain English)

    b)
Represent the following in conceptual dependency:

i)
The thief removed the purse form the passenger’s bag and kept in his pocket.

ii)
Rama gave his address to Krishna.

iii)
All students in the class are good.

iv)
The police shot the burglar.

(Contd…2)

Code No: NR-421301.


.. 2 ..



Set No: 3

5. a)
Explain the different methods by which one out of the many interpretations of a given word can be extracted for natural language understanding. Give examples.

    b)
Explain the following methods of learning.


i)
By rote.


ii)
By parameter adjustment.

6. a)
Write a LISP program to count the number of atoms in a given list of any depth.

    b)
Write a LISP program to implement breadth first search. Explain your program.

7.
What is an expert system? With the help of a block diagram, explain the various components of a typical expert system and explain their functions.

8. 
Write short notes on:

    a)
Semantic network

    b)
Resolution

    c)
Truth maintenance system.

    d)
AI in robotics.

~ ~ ~ ~
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 1. a)
What is a production system? Explain the components of a production system. What are the four categories of production systems?

    b)
What is “Combinational Explosion” in the context of AI? Explain how heuristic search over comes the problem. What are the limitations of heuristic search?

2. a)
There are 2 buckets of capacity 8 and 6 liters respectively with no measuring marks on them. Both are empty. A water tap is available to fill the bucket with water. Show how you can measure out exactly 4 liters out of the combination using state space method. Clearly write the action and condition clauses and the control flow.

    b)
Suggest algorithm for Depth First Search and Breadth First Search and contrast their performances. What is depth bounded search?

3. a)
What is resolution? Suggest an algorithm for resolution with predicate logic.

    b)
Convert the following sentences into predicate logic:


Every one loves his parents


Every one loves himself.


All persons living in houses built between the years 1990 and 2000 are being taxed.


Every ruler is hated by some citizen.

4. a)
Write a script for the activity of eating in a restaurant ( use plain English)

    b)
Explain the concept of semantic nets – including partitioned nets, with suitable examples.

5. a)
What factors make Natural Language understanding hard? Explain each of them in brief and the methods of tackling them.

    b)
Explain briefly the various stages of analyzing a given speech sample or a given picture. (Perception).

6. a)
Write a LISP program to find the roots of a quadratic equation.

    b)
Write a Prolog program for Best First search.
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7. 
What is an expert system? With the help of a block diagram, explain the various components of an expert system and their functions.

8.
Write short notes on:

    a)
Non monotonic reasoning.

    b)
Frames.

    c)
Un supervised learning.

    d)
AI in medical diagnosis.
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