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Quicksort

Taken from:  http://www.algolist.net/Algorithms/Sorting/Quicksort
Quicksort is a fast sorting algorithm which is used not only for educational purposes but is widely applied in practice. In the average case, it has Ɵ(n log n) complexity, making quicksort suitable for sorting large volumes of data. 
The idea of the algorithm is quite simple and once you realize it, you can write quicksort as fast as bubble sort.  It is simpler to implement than mergesort, and does its work "in place" rather than copying parts of the array to other arrays.
// partition arr[left..right]

// input: left, the left index of the section to be partitioned

//
    right, the right index of the section to be partitioned

// output:  i, the partition point

// note: rearranges the values in arr[left..right] so that after returning:

// (1) all values in arr[left..i-1] are ≤ pivot

// (2) all values in arr[j+1..right] are ≥ pivot
int partition(int arr[], int left, int right)
{
      int i = left, j = right;
      int tmp;
      int pivot = arr[(left + right) / 2];
     
      while (i <= j) 
{
            while (arr[i] < pivot)
                  i++;
            while (arr[j] > pivot)
                  j--;
            if (i <= j) {
                  tmp = arr[i];
                  arr[i] = arr[j];
                  arr[j] = tmp;
                  i++;
                  j--;
            }
      }
     
      return i;
}
// recursive quicksort method
void quickSort(int arr[], int left, int right) 
{
      int index = partition(arr, left, right);
      if (left < index - 1)
            quickSort(arr, left, index - 1);
      if (index < right)
            quickSort(arr, index, right);
}
