ITEC324 – Advanced Sorting (2)

(Most of the following comes from the Textbook entitled “Data Structures & Algorithms in Java” written by Robert Lafore)
Quick Sort : O(N*log N)
· Discovered by C.A.R. Hoare in 1962.

· The most popular sorting algorithm due to its efficiency.
Objective: To sort a sequence of numbers

Method: Based on partitioning data.

Efficiency (time complexity): O(N*logN)
Partitioning

Using partitioning, data are divided into two groups such that all the items with a key value higher than a specified amount are in one group, and all the items with a lower key value are in another.

pivot value: it is the value used to determine into which of the to groups an item is placed.  ( cf. key values: data which need to be sorted.)

Partitioning algorithm: textbook page 328

 Public int partitionIt(int left, int right, long pivot)

{


int leftPtr = left -1;


int rightPtr = right + 1;


while(true)


{



while (leftPtr < right && theArray[++leftPtr] < pivot) // find bigger item



; //nop



while(rightPtr > left && theArray[--rightPtr] < pivot) // find smaller item




; //nop



if (leftPtr >= rightPtr)




break;



else




swap(leftPtr, rightPtr);


} // end while(true)
} // end partitionIt()
1. Stopping and Swapping

If the following code is used instead of the code in page 328, what will happen?

while(theArray[++leftPtr] > pivot) 
// find bigger item


; //nop

while (theArray[--rightPtr] <pivot) 
// find smaller item


; // nop

swap(left, rightPtr);


// swap elements

(Problem) if all the data is smaller than the pivot value or if all the data is larger than the pivot value ( array index out of bounds exception
(Solution) add leftPtr < right in the first loop and rightPtr>left in the second.


2. Delicate Code

If the following code is used instead of the code in page 328, what will happen?

while(leftPtr<right && theArray[leftPtr] < pivot)


++leftPtr; 

(Problem)

(Solution) 

Quick sort in details
Three basic steps: Textbook page 334 fig 7.8
1. Partition the array or subarray into left(smaller keys) and right (larger keys) groups.

2. call ourselves to sort the left group.

3. call ourselves to sort the riht group.

Choosing a pivot value: textbook page 224 fig 7.9
(Initial trial)

1. The pivot value should be the key value of an actual data item; this item is called the pivot.

2. You can pick a data item to be the pivot more or less at random. For simplicity, let’s say we always pick the item on the right end of the subarray being partitioned.

3. After the partition, if the pivot is inserted at the boundary between the left and right subarrays, it will be in its final sorted position.

Problem:

Solution: Swapping the pivot

Quicksort version1

public void recQuickSort(int left, int right)

{


if(right-left <=0) 
// if size <= 1



return;


else


{



long pivot = the Array[right]; 
//rightmost item



int partition = partitionIt(left, right, pivot);



recQuickSort(left, partition -1);



recQuickSort(partition+1, right);


} //end else

} // end recQuickSort()

public int partitionIt(int left, int right, long pivot)

{


int leftPtr = left -1;

//left
(after ++)


int rightPtr = right + 1;
//right 
(after --)


while(true)


{



while (theArray[++leftPtr] < pivot) // find bigger item




; //nop



while(rightPtr > 0 && theArray[--rightPtr] < pivot) // find smaller item




; //nop



if (leftPtr >= rightPtr)




break;



else




swap(leftPtr, rightPtr);


} // end while(true)


swap(leftPtr, right);

//restore pivot


return leftPtr;


//return pivot location

} //end partitionIt()

