Quicksort

Famous recursive program for sorting

recursion natural

To sort an array, first divide it so that

* some element a[i] is in its final position

* no larger element is to its left

* no smaller element is to its right

(called ‘‘partitioning on a[i]’’)

Then sort the left and right parts recursively

void quicksort(int a[], int l, int r)
  {
   int i;
   if (r > l)
     {
       i = partition(a, l, r);
       quicksort(a, l, i-1);
       quicksort(a, i+1, r);
     }
  }

Quicksort - the partition step

int partition(int a[], int l, int r)
  {
   int v, t, i, j;
   v = a[r];
   i = l;
   j = r-1;
   for (;;) /*infinite loop - break out */
     {
       while (a[i] < v)
               i++;
       while ((a[j] > v) && (j > i))
               j--;
       if (i >= j) break;
       t = a[i]; /*swap a[i], a[j] */
       a[i] = a[j];
       a[j] = t;
       i++;
       j--;
     }
   t = a[i]; /*swap a[i], a[r] */
   a[i] = a[r];
   a[r] = t;
   return i;
  }

Partion example

3 5 1 7 9 6 0 8 4

3 0 1 4 9 6 5 8 7

Sorting example

3 0 1 4 9 6 5 8 7

0 1 3 4 5 6 7 8 9