CIS707X Compiler Construction

Final Exam

1. (10 points) We can prove that two regular expressions are equivalent by showing that their minimum-state DFA’s are the same, except for state names. Show what of the following regular expressions are equivalent to (a | b)*.

i) (a* |  b*)

ii) (a* | b*)*

iii) (( | a)b*)*

iv) a(a* | b*)b

v) a*( | b*)

2. (10 points) Give context-free grammars for the following languages over ={a,b}:

i) {anbn+k    |   0 ( k ( n}

ii)  {wwr | w is any string in * and wr is the reverse of w}      

3. (5 points) Eliminate left-recursion from the following grammar.

E ::= aa | abba | E b | E E

4. (10 points) Consider the following augmented CFG for prefix expressions.

E’ ::= E

E ::= + E E | - E E | id

i) Compute the following closures of items.

a) Ia = closure({E’ ::= .E})
b) Ib = closure({E ::= +.EE})
c) Ic = closure({E ::= +E.E})
d) Id = closure({E ::= id.})
ii) Show the following entries of the SLR(0) parsing table M.

a) M[Ib, E]

b) M[Id, +]

c) M[Id,$]

where Ib and Id  indicate the states corresponding to the items sets computed in 4 i).

5. (15 points) The following questions refer to the quick-sort program shown below.

(a) Show the activation tree of the program.

(b)  Show the snapshot of the stack immediately after the call qs(3,5) is executed. For each stack frame, only its corresponding call needs to be shown.

(c) Describe what data are stored in the frame for each function call of qs.

(d) Rewrite the function swap such that the array whose elements are to be swapped is not passed as an argument. 

main(){

  int i;

  int a[] = {9,8,7,6,5,4,3,2,1};

  qs(a,0,8);

}

qs(int a[], int l, int u){

  int m;

  if (l>=u) return;

  m = partition(a,l,u);

  qs(a,l,m-1);

  qs(a,m+1,u);

}

int partition(int a[], int low, int up){

  int pivot = a[low];

  int pivot_i = low++;

  while (low<=up){

    while (a[low]<=pivot && low<=up) low++;

    while (a[up]>pivot) up--;

    if (low<=up){

      swap(a,low,up);

      low++; up--;

    }

  }

  swap(a,up,pivot_i);

  return up;

}

swap(int a[], int i, int j){

  int t;

  t = a[i];

  a[i] = a[j];

  a[j] = t;

}

