CS 225

Lab 11:  Heap class

4-4-2012

Implement a Heap class in Java for data of type int.  

1. The Heap class will have three data members:


int size;
// current heap size

int cap;
// capacity, H.length - 1

int[] H;
// array for holding data
2. Write two constructors:

// constructor #1:  makes an empty heap, with given capacity

// if given capacity is <= 0, creates a heap of capacity 10

public Heap(int c)


// constructor #2:  heapifies given array A into a heap of capacity c


// (uses the bottom-up method given in our textbook)

// if given capacity c is < A.length, creates a heap of capacity 
// A.length + 10

public Heap(int[] A, int c)

3. Write the following methods (use the standard algorithms):


// percolate down from position i (1 <= i <= size)

private void percolateDown(int i)

// percolate up from position i (1 <= i <= size)

private void percolateUp(int i)

public boolean isEmpty()

public boolean isFull()

public int getMax()

// deleteMax returns -1 and does nothing if heap is empty

// otherwise, swaps H[1] with H[size], makes size 1 less, 
// and percolates down from position 1

public int deleteMax()

// insert

// input:  an int, val, to be added to the heap

// returns false and does nothing if heap is full

// otherwise, puts val at H[size+1], increments size, and percolates up

// from H[size]

// returns true if insert is successful

public boolean insert(int val)

// floor(log2(k))

// input:  positive int k


// Note:  height of heap = floor(log2(size)), and number of levels in 


// heap = 1 + floor(log2(size))

public static int floorLog2(int k)
// pretty-print the heap, one level per line, with spaces 

// between values

public void printHeap()

// heapSort method

// input: an array of integers, A[0..n-1]

// output:  an array of integers, H[0..n], so that 

// H[1..n] holds the sorted version of A

public static int[] heapSort(int[] A)

{


Heap heap = new Heap(A,A.length);


for(int i=0; i<A.length-1; i++) // do n-1 deleteMax



heap.deleteMax();


return heap.H;

}
4. Write a main method to test your code.
5. Email me your source code (Heap.java) and output listing.  Due Wednesday 
4-11-12.
