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Lab 11:  Heaps

Create a new class in the Algorithms package, called "IntHeap".  Implement the basic heap functionality as follows.

1.  Give your IntHeap a data member "heap" of type Vector.  You'll have to import the Vector class (put an import statement right after the package statement).

2.  We will store the maximum value in position 1 in the vector; position 0 will not be used.  Write a 1-argument constructor for an empty heap with capacity n.  Store a value such as -999 in position 0 (using the 1-argument "add" method of the Vector class) so that all future additions will have position 1 or more.

3.  Write a 0-argument constructor for an "example" heap with elements stored in the vector in this order:  10, 6, 9, 2, 5, 7, 8.  Use the 1-argument "add" method of the Vector class; it adds the new object at the end of the vector.
Because a "Vector" can only store references to objects, rather than primitive values, we have to store the numbers as objects of type Integer (not int).  To create an Integer with a given int value i, use the syntax:  Integer num = new Integer(i);  to get the int value from an Integer object, use the syntax: int i = num.intValue();
4.  Include the following divide-and-conquer method for finding floor(log2(n)):

// static method to find floor(log2(n))


public static int floorLog2(int n)


{



if(n==1)




return 0;



else return 1 + floorLog2(n/2);


}
5.  Include the following method to print the heap:

// printHeap method


// prints the heap, level-by-level with spacing between,


// and reports the number of elements in the heap


public void printHeap()


{



System.out.println("This heap has the following " 
+ size() + " elements:");



for(int i=1; i<size(); i++)



{




// print heap.elementAt(i), 
// starting a new row with each power of 2




if(((int)Math.pow(2,floorLog2(i)))==i)  




System.out.print("\n\n");




System.out.print(heap.elementAt(i) + "   " );



}


}
6.  Write a "size" method for the IntHeap class.  Remember, the size of the heap is one less than the size of the vector "heap" (why?).


7.  Write a "findMax" method which returns, as an int, the largest value in this heap.
8.  Write a "percolateUp" method which will help us insert elements into the heap.  percolateUp takes one argument, an int called s (for start).  Starting from position #s in the vector, compare that element with the value of its parent; if it's larger, make the swap and continue up from there (see discussion, bottom of p.226 to top of p.227).

9.  Write the "insert" method.  It takes and int value, "val", puts it at the end of the vector, then calls percolateUp to restore heap ordering. 
We'll continue this lab next week; just make as much progress as you can today.
