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CS 127, Fall 2002, Musicant Exam #2 (50 points)
Name:_____________________________

1. (10 points) Short answer
(a) What is clustering in a hash table? How can it be avoided?

(b) Suppose we perform a sequential search on a list of n elements. Suppose further that we are equally likely to search for any element in the list. What is the average number of key comparisons that we need to perform? Be precise.

(c) Consider two programs: program A runs in O(n) seconds, and program B runs in O(n2) seconds. Why might program A run slower than program B?

2. (10 points) Sorting
Suppose that, instead of sorting, we wish only to find the mth smallest key in a given list of size n. Provide pseudocode to describe how quicksort can be adapted to this problem, doing much less work than a complete sort.

3. (10 points) Hashing

Suppose you have a hash array of n elements where linear probing is used. Suppose further that this array is completely full. Assuming that no deletions have been made while filling up this array, what is the minimum and maximum number of entries in their "proper" locations (i.e., probing beyond the initial location was not necessary)? Show an example of each using an array of size 5.

4. (10 points) Binary Trees

Suppose a binary tree is defined as follows:

class Node {

 public:

  int data;

  Node *left;

  Node *right;

};

class BinaryTree {

 public:

  Node *root;

  int count();

  // lots of other standard methods here

};

Write the code for the method count, which counts the number of nodes in the binary tree. (You may add private "helper" methods if you wish). Does your code do a depth-first or breadth-first traversal in counting? Does your code count the nodes in a preorder, inorder, or postorder fashion?

5. (10 points) Balanced Trees

Starting from an empty AVL tree, insert each of the following keys in the order indicated. Show the tree after each insertion.

Keys to insert: A, Z, B, Y, C, X.

