Listing 1

/**
 * Implements the counting sort algorithm
 */
public int[] countingSort(int[] inputSequence)
{

// Find the maximum value

int maxValue = -1;

for(int i = 0; i < inputSequence.length; i++)

{


int x = inputSequence[i];


if(x > maxValue)


{



maxValue = x;


}

}

// Allocate an array, 1 for each value

int[] counts = new int[maxValue + 1];

// Count the occurrences of each value

for(int i : inputSequence)

{


counts[i] += 1;

}

// Spin through re-writing the counted values in order

for(int i = 0, j = 0; i <= maxValue; i++)

{


int c = counts[i];


for(int k = 0; k < c; k++, j++)


{



inputSequence[j] = i;


}

}

return inputSequence;
} 

Listing 2

public interface PigeonHoleable
{

/**

 * Returns the integer key

 */

int getKey();
}

public class OrderedPair implements PigeonHoleable
{
private int k;

private int x;
public OrderedPair(int k, int x)
{
this.k = k;
this.x = x;
}

public int getKey()
{
return k;
}

public String toString()

{


return "(" + k + "," + x + ")";

}
}
Listing 3

/**
 * Sorts a list of ordered pairs using java Collections sort
 */
public ArrayList<PigeonHoleable> 

pairSort(ArrayList<PigeonHoleable> inputSequence)
{

Collections.sort(inputSequence, new Comparator<PigeonHoleable>(){


public int compare(PigeonHoleable o1,PigeonHoleable o2)


{



return (o1.getKey() - o2.getKey());


}

});

return inputSequence;
}
/**
 * Sorts an array of integers pairs using the Arrays class sort
 */
public PigeonHoleable[] 

pairSort(PigeonHoleable[] inputSequence)
{

Arrays.sort(inputSequence, new Comparator<PigeonHoleable>(){


public int compare(PigeonHoleable o1,PigeonHoleable o2)


{



return (o1.getKey() - o2.getKey());


}

});

return inputSequence;
}

Listing 4

/**
 * Implements the pigeon-hole sort algorithm, and maintains  
 * the identity of the elements, so it can deal with other types 
 * than integers. This means that whole records can be sorted 
 * effectively, with the associated fields remaining with the 
 * original element. This is a stable sort.
 */
public PigeonHoleable[] pigeonHoleSort(PigeonHoleable[] inputSequence)
{



// Find the maximum value

int maxValue = -1;

for(int i=0; i<inputSequence.length; i++)

{


int x = inputSequence[i].getKey();


if(x > maxValue)


{



maxValue = x;


}

}

// Allocate an array, 1 for each value

int[] counts = new int[maxValue + 1];

// Count the occurences of each key value

for(PigeonHoleable b : inputSequence)

{


counts[b.getKey()] += 1;

}

// Allocate a ragged array of arrays

PigeonHoleable[][] slots = new PigeonHoleable[maxValue + 1][];

for(int i=0; i<counts.length; i++)

{


int size = counts[i];


if(size>0)


{



slots[i] = new PigeonHoleable[size];


}


// Zero the counts array as we go so we can reuse them


// for indexes


counts[i]=0;

}

// Now spin through the input inserting elements directly 

// into the correct slots

for(int i=0; i<inputSequence.length; i++)

{


PigeonHoleable bs  = inputSequence[i];


int k = bs.getKey();


int j = counts[k]++;


slots[k][j]=bs;

}

// Spin through re-inserting the slot references back into

// the input sequence in the correct order

for(int i = 0, j = 0; i <= maxValue; i++)

{


int c = counts[i];


for(int k = 0; k < c; k++, j++)


{



inputSequence[j] = slots[i][k];


}

}

return inputSequence;
}
