401-41.1

COMP 401, Fall 2008
Quicksort: the partition and the quicksort methods (swap method is not shown)

public static int partition(String[] a, int lo, int hi)

{



// Partition the portion of the array from a[lo] to a[hi]



//           using a[lo] as the pivot.  Return the final



//           location of the pivot.  Note, this function

      //           has a side effect.

      // Input:    none

      // Output:   none

      // Errors checked for: none

      // Restrictions: see preconditions



// Pre:  0<=lo<=hi<a.length  



// Post: lo<=x<=hi           &&

      //       a[lo...x-1] <  a[x] &&



//       a[x+1...hi] >= a[x] &&

      //       x is returned value.



int x=lo;



int y=hi;



while (true)



{




// Inv:  a[lo...x-1] < pivot  &&




//       a[x] is the pivot    &&




//       a[y+1...hi] >= pivot &&




//       a[x+1...y] have not been handled yet.




if (x==y)





break;




if (a[x].compareTo(a[x+1])>0) // a[x+1] is small: < pivot.









               // Put it at the low end.




{





swap(a,x,x+1);





x++;




}




else // a[x+1] is big: >= pivot.  Put it at the high end.




{





swap(a,x+1,y);





y--;




}



}



return x;

}

public static void qsort(String[]a, int lo, int hi)

{



// Sort the portion of the array a form a[lo] through a[hi]

      //      in ascending order by quicksort.

      // Input:    none

      // Output:   none

      // Errors checked for: none

      // Restrictions: see preconditions

      // Pre:  0<=lo && lo<=hi+1 && hi<a.length



// Post: a[lo...hi] is sorted in ascending order.



if (lo<hi)



{




int mid=partition(a,lo,hi);




qsort(a,lo,mid-1);




qsort(a,mid+1,hi);



}

}

