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This is a Tutor Marked Assignment.  There are two questions in this assignment.  Answer all questions. You may use illustrations and diagrams to enhance explanations.  Please go through the guidelines given in the Programme Guide regarding assignments.  

Question 1:

(a)
(i)
Find the meaning of the statement        

  





(P ( Q)   ( (R ( S)



for the interpretation: each of P, Q and S is true and R is false.


(ii)
Transform the following into conjunctive Normal Form.



 R
( (P ( Q)

(b)
(i)
Represent the following English sentence as a conceptual graph:    




Every train has an engine.

(ii)
Represent the following as a frame:

Dr. Aslam is an Assistant Professor of Computer Science in NIT, Kurukshetra.  The names of his wife and two children are respectively Zarina, Sabina and Zakir.  



(c)
          
Do as directed:


(i) Write LISP statement to assign 2005 as the year of production of a motorcycle.

(ii) Given the PROLOG predicate parent (X,  Y) denoting ‘X is a parent of Y’ and the predicate male (X) denoting ‘X is a male’, write in PROLOG the rule for grandfather using parent and male.

(d) Write the value of each of the following LISP expressions:


(i) (member ’h’(a e c f h) )

(ii) ’(+ 5  6)

(iii) (cdr ’((a b)  (c d e)))

(iv) (lessp  8  15  72)





 

(e)
(i)
State what variable bindings, if any, will make the following lists match:      
 (a     b    c  (d  a)  f)  and









           
(?x   b    c  (d ?y) ?z)

(ii)
State briefly the desirable characteristics of an effective memory organisation system.


(f)
Describe the Depth-First Search algorithm.  Write briefly about its merits and demerits. 






                                                 (6 Marks)
Question 2:

(a) 
Explain the following symbolic logic concepts, if required, using suitable examples:

(i) Inductive inference

(ii) Resolution of two well-formed formulas 

(iii) Logical consequence

(iv) Syntax of a Propositional Logic

(v) Completeness of a formal system


    (2½ Marks)

(b)
Transform the following formula into Prenex Normal Form:



 ((t) ((y) (((x)  (R (t, x) ( S(y, x))) ( ((z ) Q (x, y, z)) 
      (1½ Marks)    
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This is a Project Assignment.  There are three questions in this project assignment.  Answer all questions.  You may use illustrations and diagrams to enhance the explanation.  

Question 1:


(a)    
Explain the following concepts in context of objected-oriented representations:

(i) Inheritance

(ii) Class

(iii) Message

(iv) Polymorphism

Include at least one example for each, in your explanation.

         (2 Marks)

(b)    
Express the following sentences as conceptual dependency structures:

(i) Dr. M. L. Kaushik is an Assistant Professor in I. I. T. Delhi

(ii) Mohan ate rice

(iii) Sabina borrowed a book from Zarina

           
         (3 Marks)

Question 2:

(a)
Identify the following variables as nominal, ordinal, binary or interval:

(i) Quality of teaching in a university

(ii) Area of a surface

(iii) Wavelength

(iv) University class

(v) Intelligence

(b)   
For the sentence given below, develop propositional tree using the same label links as those used in Human Associative Memory (HAM):


The boys were playing in the park

(c)
Discuss RETE matching algorithm.

 (6 Marks)

Question 3:

(a)
For the search tree given below, use depth-first search and list the elements of the queue just before selecting and expanding each next state until a goal node is reached.  (Goal states designated with *).





(b) Write a short notes on:   

(i) Best First Search

(ii) A* algorithm 

           



(4 Marks)
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