CS 223A






Name: __________________

12-01-06

Exam 3, Chapters 11-12
DO FIVE OF THE SIX PROBLEMS.  INDICATE HERE ______ WHICH ONE YOU ARE SKIPPING.

1.  (15 pts)  Write an equals method for the BinaryTree class, using correct Java syntax.  The interface for the BinaryTree class is available on a separate sheet.
Use the following declaration:

public static boolean equals(BinaryTree a, BinaryTree b)

// pre: a and b are not null references (they MAY be empty)

// post:  returns true if and only if the trees have the same shape 
// and corresponding nodes refer to “equal” values
2.  (15 pts)  In the following tree…

(a) List the descendants of node S:

(b) Which nodes have the root as an ancestor?

(c) List all the leaves:

(d) List the nodes in “in-order” order:
(e) What is the height of this tree?
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3. (15 pts)  Draw the state of a heap after each of the values 34, 22, 62, 88, 13, 45, and 47 are added, in that order.  (Draw the tree representation after each add.  Assume it’s a “min heap.”)
4. (15 pts)  Consider the HeapVector   

	23
	41
	62
	80
	49
	81
	63
	98


(a)  Draw the heap as a tree.

(b)  Redraw the heap as a tree after 23 is removed by a call to remove().

5. (15 pts)  Write Java code for the following BinaryTree methods, using the provided declarations.

(a)  public BinaryTree root()

   // post: follows the parent references to return the root of the

   // whole tree in which “this” BinaryTree is a node

(b)  public int depth()

   // post: returns the depth of “this” node in large tree 

(c)  public int height()

     // post:  returns the height of the subtree rooted at “this” node

6. (15 pts)    (a)  Is a PriorityQueue really a “queue”? _________  (PriorityQueue  interface is provided separately.)  Explain:

(b)  Vector-based heaps like VectorHeap have 
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behavior for insertion and removal of values.  What structural feature of the underlying tree guarantees this?

(c)  Write Java code for the parent method for VectorHeap.  For example, parent(2) returns 0 because the node stored at index 2 is the right child of the root (index 0).  (VectorHeap interface is provided separately.)
protected static int parent(int i)

// pre: 0 <= i < size

// post: returns parent index for the node whose index is i

// (returns a negative result if i == 0)
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