PAGE  
3

CS 127, Winter 2002, Musicant Exam #2 (100 points)  Name:__________________________

1. Searching and Sorting

(a) (9 points) Name three situations under which sequential search should be used instead of binary search.

(b) (8 points) Suppose that there is a twelve foot long shelf of computer science books all catalogued by number. A few of these have been put back in the wrong places by readers, but rarely are the books more than one foot from where they belong. Which sorting methodology would involve the least amount of work? Explain your answer.

(c) (8 points) A sorting function is called stable if, whenever two entries have equal keys, then on completion of the sorting function, the two entries will be in the same order in the list as before sorting. Stability is important if a list has already been sorted by one key and is now being sorted by another key, and it is desired to keep as much of the original ordering as the new one allows. At least one of the sorting algorithms we have studied is not stable. Name one, and provide an example that shows why.

2. AVL Trees
(16 points) Start with an empty AVL tree and add the items A, H, M, J, K, Q, F to it, in that order. What does the resulting tree look like?

3. Binary Search Trees
(16 points) Given a binary search tree as defined by:

class Node {

public:

  int data;

  Node *leftChild;

  Node *rightChild;

};

class BinarySearchTree {

private:

  Node *head;

public:

  // ... typical methods ...

  bool lookup(int value);

};

Write the method lookup which returns true if "value" is contained in the tree, and false otherwise. You may define additional private methods if you wish.

4. Hashing
Suppose you want to build a hash table of items whose keys are strings of letters. Let the slots be numbered 0 through 6, and let the hash function consist of taking the sum of the letters mod 7 (where a=1, b=2, etc.). For example, "dog" hashes to (4 + 15 + 7) mod 7, that is, 5. Suppose your table contains the items "dog", "bug", "ant", "bee", and "gnu".

(a) (10 points) If you use linear probing to resolve collisions, what does the table look like? How many key comparisons will the longest possible failed search require?

(b) (10 points) If you use chaining to resolve collisions, what does the table look like? How many key comparisons will the longest possible failed search require?

5. Tables

(16 points) This question regards implementing a table with a single dimensional array, using row-major ordering. Assume that the rows and columns of the table, as well as the array, are numbered starting with zero. You may assume that the array is an array of integers called "array".

If the table is a rectangular table with m rows and n columns, write a code-fragment for printing out the transpose of the table. The transpose is the table obtained by interchanging rows with corresponding columns. For example, here is a rectangular table and its transpose:

1 2 3      1 4 7

4 5 6      2 5 8

7 8 9      3 6 9

6. Graphs
(7 points) What is the maximum number of edges in a graph with N vertices? (Liability coverage: Any two vertices can't have more than one edge between them, and no edge can connect a vertex to itself).

