Midterm Examination – CS 130, Summer 2004

15 July 2004, 1400-1500Hrs

Answer All Questions (25 Pts)
1. Consider the following imperative program given below. Execute the program by hand assuming the parameters are passed by (1) Call-by-value, (2) call-by-value-result, (3) call-by-reference, and (4)  call-by-macro (textual substitution). Write down the final values in array A and variable i.                                             (8pts)

                program test (inputfile,outputfile);

                     var i:integer;

                           A: array[1..3] of integer;

                      procedure pass(v:integer);

                             begin v:= v+1;

                                        A[i]:= 5;

                                             i:=3;

                                             v:=v+1;

                               end (* pass *);

                    begin (*main *)

                        for i:= 1 to 3 do A[i]:=0;

                         A[2]:=10;

                         i:=2;

                          pass(A[i])

                    end (*main*)

 2. Consider a 3-dimensional array having lower bounds   L1,L2, L3 and upper bounds U1, U2 and U3 (all known statically). Let us assume that the first  element of the array is stored in location BASE. Derive an expression for locating an element at I1,I2,I3 (for arbitrary I1,I2 and I3) assuming the array is stored in row-major order.                    (5Pts)

3. Define the following terms with an example for each (a) overloading, (b) coercion (c) structural equivalence of types and (d) transitive name equivalence of types.            (2Pts)                                                                                                                
4.  Translate  the following guarded iterative statement using while programs (consists of assignment, sequential composition, if –then-else, and while statement).                  (5Pts)

do  b1 -> S1 ▌ b2 ->S2 ▌b3 ->S3 od

Here, ▌, denotes the guard.

5.  Show how one can realize a call-by-reference in C .                                             (2 pts)

6.  Show how one can write a procedure that takes an argument I of type integer and returns the same bit pattern as a result of type R, of type real without explicitly converting the value of I to a real number.                                                                 (3 pts)                                                                        
