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QUESTION 1 (20 points)

Determine the environment at each numbered point in the following C program.The environment at a specific point in the program can be defined as a set of identifiers that can be used at that point. For each identifier in that environment you should specify its type and whether it's a local, global, or a formal parameter. 

#include <stdio.h>

int x=2, y=1;

int *px;

void f2(int);

void f1() 

{

    int b=2*x;

    px=(int *) malloc(sizeof(int)); 

// Environment 1 =      

    *px = *px - 1;

    if (b>2)

       {x--; f2(b);}

}

void f2 (int x)

{

    static int b=3;

    int y = 1;

    b--;

// Environment 2 =       

    if ((*px<x) && (b>y))

      f1();

    x+=2;

    if (x+b>2)

      free(px);

}

main()

{

    float x=0.0;

    px=(int *) malloc(sizeof(int));

// Environment 3 =        

    *px=y-1;

    f2(*px+1);

    f1();

}

QUESTION 2 (20 points)

Show the lifetimes of the variables in the following C program. In order to do this, you need to trace the execution of the program until its termination. Use either a table or a time line format for your answer.

#include <stdio.h>

int x=2, y=1;

int *px;

void f2(int);

void f1() 

{

    int b=2*x;

    px=(int *) malloc(sizeof(int)); 

    *px = *px - 1;

    if (b>2)

       {x--; f2(b);}

}

void f2 (int x)

{

    static int b=3;

    int y = 1;

    b--; 

    if ((*px<x) && (b>y))

      f1();

    x+=2;

    if (x+b>2)

      free(px);

}

main()

{

    float x=0.0;

    px=(int *) malloc(sizeof(int));

    *px=y-1;

    f2(*px+1);

    f1();

}

QUESTION 3 (20 points)

Determine the output of the following program (written in a C-like language)for the following parameter passing mechanisms:

1) call by reference

2) copy mechanism call by value

3) call by name

int i, a[4];

void f(int pa, int pb)

{

  a[i] = pa; 

  pb = a[i] + pa;

  pa = a[pb];

  print(pa,pb);

}

main()

{

  a[0]=3; a[1]=2; a[2]=0; a[3]=1;

  i = 2;

  f(a[i],i);

  print(i,a[0],a[1],a[2],a[3]);

  f(i,a[i]);

  print(i,a[0],a[1],a[2],a[3]);

}

QUESTION 4 (15 points)

Consider the following grammar where capital letters are non-terminals and small letters are terminals:

A -> B

B -> BaB | C

C -> a | b

a) Prove that this grammar is ambiguous. (You can do this by finding a string in the grammar that has two distinct parse trees.)

b) Create a new grammar which is unambiguous, but produces the exact same language as this grammar.

QUESTION 5 (15 points)

a) Find an invariant (without proof) for the following loop:

   X = 0;

   Y = N;

   while X<Y do 

   begin

     Y = Y-1;

     X = X+1;

   end;   

b) Find the weakest precondition for the given postcondition in the following set of three statements, with proof.

A = A + B

B = A - B

A = A - B

{B > A}

QUESTION 6 (10 points)

Read page 326 in the text that explains the DO statement in FORTRAN 90. Imagine being given C code with a for loop with the following format(where exp1 and exp2 are integer expressions and c is an integer constant):

for (i = exp1; i < exp2; i+=c) {

...

}

Describe how to transform this for loop into a for loop that would be evaluated like it's FORTRAN 90 DO statement counterpart.
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