
CSci 161 Final Exam                                             Name________________________
Spring 2004 (8 problems, 12.5 points each)

1. In the space below, write Java code for a recursive procedure to compute n! (n
factorial).  Your procedure receives one parameter, an integer (which you may assume to
be non-negative) and returns an integer value.
public int factorial (int n) {

}

2. Show, by examples (i.e., “before” and “after” illustrations), how do delete a node from
a binary search tree if the node has
(a) no children 

(b) 1 child 

(c) 2 children.



3. The only data member of the BinarySearchTree class is a pointer to the root of the tree
private TreeNode root;

Assume that a TreeNode object is defined as follows (with public data members):
public class TreeNode {
   public TreeNode left, right;
   public Comparable data;

   public TreeNode(Comparable x) { //constructor
      data=x; left=null; right=null
   }
}

In the spaces below, write Java code for the following methods of this BST class:
public void insert( Comparable info)

which creates a new TreeNode object, stores info into this TreeNode, and inserts this TreeNode
into the BinarySearchTree in the proper location.
public void insert( Comparable info) {

}

public void inOrder ()
which is to print the data from an inorder traversal of the nodes in this BinarySearchTree

public void inOrder (){

}

and public void clear()
which is to restore the BinarySearchTree to an empty condition.

public void clear(){

}



4. In the space below, write Java code for the evaluate method of the ExpressionTree
class, which calculates the numerical value of an expression tree.  Assume each node
contains a char value from the set {'0', '1', '2', '3', '4', '5', '6', '7', '8', '9', '+', '-', '*', '/'}, and
that the node class definition is like that in problem 3 (i.e., has public data members
named left, right and data).  The return value of the expression method is of type float.

public float evaluate() {

}

In the space below, draw the expression tree representing the expression 
(((2 + 3) + 4) * (6 - 5))



5. What does the following heap (maximum value at the top) with capacity 15 look like
after the value 39 is inserted?
before:

size = 9
75 41 19 31 34 6 10 18 27 44 18 22 42 25 14

after:
size = ______

What does the following heap (maximum value at the top) with capacity 15 look like
after the maximum value  is deleted?
before:

size = 11
99 86 81 74 65 34 72 19 53 38 61 64 33 22 28

after:
size = ______

6. Fill in the hash table below, showing how to insert the 7 integers 26, 61, 76, 36, 53, 69
and 27, in this order, into an initially empty hash table with maximum capacity 11.  Use
division modulo 11 as the hash function, and use a linear probe to handle collisions.
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7. The data members of a weighted directed graph are
public String[] vertices;  // list of vertices
public int[][] edges; // matrix of edge weights
public int numVertices;    // number of vertices

where a “vertex” is simply a string and an edge's weight is an integer.  A weight of zero is
a null value, corresponding to a “missing edge”.

In the spaces below, write Java code for the addVertex and addEdge  methods for
this class.

public void addVertex(String vertexValue) {

}

public void addEdge(String from, String to, int wt) {

}

8. Describe the appearance of the following array of integers after exactly 3 passes of
selection sort have been performed (so that the list will have been partially sorted).  I will
accept either of two answers (left-to-right or right-to-left methods) as correct.

before: 
7 19 88 28 41 91 19 13 46 53 72 5

after:


