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1.
What is the smallest and the largest number of leaves that a binary tree with 15 nodes can have?
 A.
0 and 4

 B.
1 and 4

 C.
1 and 8

 D.
2 and 8

2.
If root points to the root node of a binary tree, what does the following method count?

  public int countSomething(TreeNode root)

  {

    if (root == null)

      return 0;

    else if (root.getLeft() == null)

      return countSomething(root.getRight());

    else if (root.getRight() == null)

      return countSomething(root.getLeft());

    else

      return countSomething(root.getRight()) +

                        countSomething(root.getLeft()) + 1;

  }

 A.
The number of nodes

 B.
The number of nodes with two children

 C.
The number of leaves

 D.
The number of non-leaves

3.
Suppose that in a non-empty binary tree each node is either a leaf or has two children.  Which of the following statements about such a tree are true?

 (a)
The total number of nodes is odd.

 (b)
The number of nodes is 2h - 1 (for some h).

 (c)
The number of leaves is one more that the number of non-leaves.

 (d)
The number of nodes in the root’s left subtree is the same as in the root’s right subtree.

 (e)
The number of leaves in the root’s left subtree is the same as in the root’s right subtree.

4.
Suppose that in a tree each node has three children, not two.  If its height (the number of levels) is h, what is the maximum possible number of nodes?

 A.
3h - 2

 B.
3h + 1

 C.
(3h - 1) / 2

 D.
3h - 2

5.
What is the resulting sequence in postorder traversal (left, right, root) of the following tree?

         *

        / \

       2   +

          / \

         1   7

 A.
7 1 + 2 * 

 B.
2 1 7 + * 

 C.
7 1 + * 2 

 D.
2 1 7 * +
6.
For which of the following binary trees does inorder traversal produce the same sequence of nodes?

	I
	II
	III

	       A

      / \

     B   C

      \   \

       D   E

      / \

     F   G
	        A

       / \

      D   C

     / \   \

    F   G   E

   /

  B


	        G

       / \

      /   \

     F     C

    / \   / \

   B   D A   E




 A.
I and II

 B.
I and III

 C.
II and III

 D.
All three

7.
Suppose TreeNode root1 and TreeNode root2 point to the roots of binary trees.  The values in their nodes are strings that represent individual letters.  A new tree is formed as follows:

    TreeNode root = new TreeNode("C", root1, root2);

Suppose that preorder traversal of the new tree produces the sequence "C", "A"¸ "R", "M"¸ "E", "N".  Which of the following sequences could possibly result from preorder traversal of the first and second trees, respectively?

                    root1                          root2           

 A.
"R", "A"
"M"¸ "E", "N"
 B.
"A"¸ "R"¸ "M"
"E", "N"
 C.
"R", "A"¸ "N"
"M", "E"
 D.
"E", "N"
"A"¸ "R", "M"
8.
Consider the following method:

  public String makeString(TreeNode root)

  {

    if (root == null)

      return "";

    return makeString(root.getLeft()) + makeString(root.getRight());

  }

If root points to the root of the following tree

                 S

                / \

               I   T

              / \

             F   R

what string will be returned by makeString(root)?

 A.
"" (an empty string)

 B.
FIRST
 C.
SIFRT
 D.
STIRF
9.
Which of the following statements about binary search trees are true?

 (a)
Any node in the right subtree of the root is greater than or equal to any node in the left subtree.

 (b)
Both left and right subtrees of the root are BSTs.

 (c)
Inorder traversal visits the nodes in ascending order of values.

 (d)
The smallest node is the node in the left subtree that is the farthest from the root, or the leftmost among such nodes, if there are several of them at the same distance from the root.

10.
Which of the following trees is a BST?

	 (a)
	 (b)
	 (c)
	 (d)

	     L

    / \

   C   N

    \   \

     D   P


	      E

     / \

    B   N

   /     \

  A       T

         / \

        G   W


	      M

     / \   

    /   \

   A     R

    \   / \

     P N   T


	         X

        /

       M

      /

     C

    / \

   A   D




11.
True or false?

 (a)
It takes, on average, significantly less time to find a target value in a BST than when using a binary search in a sorted array that holds the same values.

 (b)
It takes more space to store n values in a BST than in a sorted array.

 (c)
It takes, on average, significantly less time to add a value to a BST than to a sorted array that holds the same values.

12.
How many comparisons does it take in the worst case to find a target value in a BST of height h?  (The height of a tree is defined as the number of levels in the tree, so the height of a tree that consists of one node is 1.)

 A.
h
 B.
2h
 C.
2h - 1
 D.
2h-1
13.
Consider the following method:

  public void process(TreeNode root)

  {

    if (root == null)

      return;

    process(root.getLeft());

    process(root.getRight());

    String s = (String)root.getValue();

    if (root.getLeft() != null)

      s += root.getLeft().getValue();

    if (root.getRight() != null)

      s += root.getRight().getValue();

    root.setValue(s);

  }

Suppose root points to the root of the following tree:

       A

      / \

     B   C

        / \

       D   E

            \

             F

What is the value in root after process(root) is called?

 A.
"" (an empty string)

 B.
"ABC"
 C.
"BAC"
 D.
"ABCDEF"
14.
What is the output of the following code?

    Set friends = new TreeSet();

    friends.add("James");

    friends.add("Kate");

    friends.add("Andy");

    friends.add("Kate");

    friends.add("Jimmy");

    Iterator iter = friends.iterator();

    while (iter.hasNext())

      System.out.print(iter.next() + " ");

 A.
Andy James Jimmy Kate 

 B.
James Kate Andy Jimmy 
 C.
Andy James Jimmy Kate Kate
 D.
James Kate Andy Kate Jimmy 
15.
The following code segment prints out the values associated with all the keys in a TreeMap map, in ascending order of keys:

    Iterator iter = < Expression 1 > ;

    while (iter.hasNext())

      System.out.println( < Expression 2 >);

Which of the following should fill in the blanks in this code?


   < Expression 1 >
< Expression 2 >

 A.
map.iterator()
iter.next()
 B.
map.iterator()
map.get(iter.next())
 C.
map.keySet().iterator()
iter.next()
 D.
map.keySet().iterator()
map.get(iter.next())
16.
A zoology database tells you to which class an animal belongs.  For example, if you enter a query “whale” the program responds “mammal.”  Which of the following structures is the most convenient for this application?

 A.
A Set of Comparable (animal, class) pairs, compared by animal

 B.
A Set of Comparable (animal, class) pairs, compared by class

 C.
A Map where an animal is a key and its class is the associated value

 D.
A Map where a class is a key and a list of all the animals in the class is the  associated value

17.
Consider the following class:

public class TestTaker implements Comparable

{

  private String name;

  private int score;

  public TestTaker(String nm, int sc) { name = nm; score = sc; }

  public int compareTo(Object other)

                     { return score - ((TestTaker)other).score; }

  public String toString() { return name; }

}

What is the output of the following code?

    Set students = new TreeSet();

    students.add(new TestTaker("Ashley", 75));

    students.add(new TestTaker("Su", 72));

    students.add(new TestTaker("Ian", 72));

    Iterator iter = students.iterator();

    while (iter.hasNext())

      System.out.print(iter.next() + " ");

 A.
Su Ian Ashley
 B.
Su Ashley
 C.
Ashley Ian Su
 D.
Ashley Su Ian
18.
What is called a comparator?

 A.
An object of the java.util.Comparator class

 B.
The compare method of the java.util.Comparator class

 C.
An object of a class that implements the java.util.Comparator interface

 D.
The compareTo method of a Comparable object

19.
Consider the following class:

public class Person implements Comparable

{

  private String name;

  public Person(String nm) { name = nm; }

  public String getName() { return name; }

  public int compareTo(Object other)

  {

    return getName().compareTo(((Person)other).getName());

  }

  < other constructors and methods not shown >

}

What is the output of the following code segment?

    Set people = new TreeSet();

    people.add(new Person("Alice"));

    System.out.print(people.contains("Alice"));

 A.
Alice
 B.
true
 C.
false
 D.
ClassCastException















