Final Examination – CS 130, Summer 2004

29 July 2004, 1400-1600Hrs
Total Marks:50

Answer All Questions (Closed Book Examination)
Q1. Consider the following control structure: (5 Marks)
                      loop until  event1 or event2 or … eventk
                                 begin  

                                           loop-body

                                 end

                      then  

                                 event1  ( action1
                                  ….

                                 eventk  ( actionk
                      end

    where event1, … eventk are  boolean expressions and loop-body
    is nothing but a statement list in the language.  It is interpreted as follows:

   The loop is to be repeated until one of the events event1, … eventk, happens 

   and when this happens (say eventk)  it is necessary to exit from the loop invoking a  

   special action (actionk)  corresponding to the event. Action  actionk  is assumed

   to be some statement in the language. Note that the testing for the occurrence of 

   the events is done in the beginning. Translate the above control structure using

   Guarded Commands (do not use any other construct). Denote the translations 

   of  loop-body  and actionk  by [loop-body] and [actionk] respectively in the 
   translation.

Q 2. Write the scope tree for the following Pascal-like program    (5 Marks)
           program  class130(input,output);

             const  C =9999;

              type comp=record x:real;y:real end;

              var x,y,z: integer;

              procedure insert (var w:integer);

                     var w1,w2:integer;

                      function test( tt:integer);

                       begin …. end; (* end test *)
              begin 

                      …

              end; (*insert *)
              procedure remove(var xx:integer)

                    type  magnitudes=array[1..100] of integer;

                    var  xx,yy: real;

                            A: magnitudes

                    function aggregate( var B: magnitudes);

                        const  hundred = 100;

                        var a,b: integer;

                        function sample (x,y:integer);

                          var a,p,q:integer;

                        begin

                           ….

                        end; (* sample *)

                    begin

                    … 

                    end; (* aggregate *)

                begin

                  …

                end; (* remove *)

            begin 

                ….

            end. (* main *)

Q 3. Show the lifetime of the variables with the progress of computation from the start to the termination of the program in the following static-scoped program and the parameter is passed by value:                                                     (5 Marks)
           program P;

               var m: integer;

                procedure R (n:integer);

                   begin

                      if n> 0 then R(n-1)

                   end;

            begin

                 R(2)

            end.

Q4. (a)Consider the following  declarations:                                             (3 Marks)
     type point = record 

                             x= 0..511; y:=0..255

                           end

             screen = array [point] of 0..1;

             window = array [0..511,0..255] of  0..1

    Show that the set of values of type screen and window are the same. Is there any  

    Advantage of one definition over the other.

(b) Argue the structural equivalence or otherwise  of the two types given below:

               array [onetype] of array [twotype] of sometype
               and

               array [onetype,twotype] of sometype
                                                                                                                    (2 Marks)
Q 5. Programming construct  “while E do C” can be translated into  the following 
         rcursive construct:                                                                          (5 Marks)
                  if  E then

                          begin 

                           C;

                          while E do C

                           end

On the same lines give constructs for

(a) repeat C until E

(b) repeat  C1 while E do C2 (this is a loop where the testing is done

at some point in the loopbody  and it exits when E is false).

     Q6. Describe a bounded buffer of some_data_type as an abstract data type (data 

plus operations) having the following operations (1) add an element into it, (2) delete an element from it and  (3) check the length of the buffer under the stipulation that the length of the buffer must always be between 0 (empty) and MAX (maximum size of the buffer).                                         (5 Marks)
      Q7. Answer the following: (1 marks for (a)-(g) & 3 Marks for (h))(10 Marks)
(a) What is the difference between the nondeterminism  used in guarded commands and the backtracking used in logic based languages like Prolog?
(b)  What are the limitations of object oriented programming languages?
(c) What is the use of  self and super  in the definition of classes in smalltalk?

(d) What is the limitation of anonymous function definitions?

(e)  In Scheme, what is the purpose of permitting the user to call the interpreter  function EVAL.
(f) Explain innermost and outermost evaluation.

(g) What is the need of using short  circuit evaluation in functional languages that use innermost evaluation?
(h)  Given the function :

               g(n) =
                       if n =1  then 1

                       else g (if even(n) then n/2 else 3*5+1);

       Evaluate g(3). Trace the steps.

        Q8.  Evaluate the following:                                                       (6 Marks)
(a) (CAR ‘(( 1 2 ) 4 5)) 
(b) (CDR ‘((A B)  C D ))
(c) (CONS ‘A ‘(B C))
(d) (map (LAMBDA (num) (* num num num ) ) ‘ (3 4 5 2 ))
(e) (let ((x 3) (y 4) (u y) (x y) (y u)) (list x y ))
(f) (let* ((x 3) (y 4) (u y) (x y) (y u)) (list x y ))

        Q9.   Answer as directed:                                                          (4 Marks)
                  (a) Explain rendezvous communication.
                 (b)What is garbage collection and when is it said to be safe?

                 (c)  What is the advantage of using displays over that of activation 

                        records?

                 (d)  Name one main distinction between LISP and Scheme

