CS 127, Fall 2000, Musicant Quiz #2 (50 points)
Name:_____________________________

1. Sorting (10 points)
Given the list of numbers:   6   7   3   9   15   4   2   5

Sort these numbers using each of the following sorting methods. Show your work so that I can see your understanding of the algorithm.

(a) Merge sort:

(b) Quicksort using the first element as a pivot:

(c) Give an example of a list of numbers where quicksort performs exceedingly badly, and explain why. Support your example with big-O notation.

2. Searching (10 points)

Compare and contrast hashing and binary search trees. Use big-O notation to distinguish between the two, and provide an example for appropriate use of each.

3. Trees (10 points)

(a) Starting from an empty binary search tree, insert each of the following keys in the order indicated. Show the tree after each insertion.

52, 22, 62, 58, 56, 54

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

52, 22, 62, 58, 56, 54

4. Graphs (10 points)

The following is a class header for a directed graph, where an adjacency matrix is used.

const int MAX_SIZE = 100;

class Digraph {

  public:

    bool adjacency[MAX_SIZE][MAX_SIZE];

    int count;  // actual size of the graph

}

Write the C++ code for a method to handle depth-first traversal, which will print out the integer corresponding to each vertex when it reaches it. Make sure that you do not visit the same vertex twice.

5. Tables (10 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 as is typical in C++.

(a) If the table is a rectangular table with m rows and n columns, write down an expression for determining the position in the single dimensional array corresponding to row i and column j in the table.

(b) If the table is a triangular table with m rows and m columns where only the diagonal and lower triangular part are to be stored, write down an expression for determining the position in the single dimensional array corresponding to row i and column j in the table (assume i >= j).

Scrap paper, extra work, etc:
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