CS 117, Spring 2005, Musicant: Exam #2
Name:_____________________________

1. (18 points) Here is an array of numbers:
12
6
3
9
10
4

(a) Show how insertion sort would handle this array. Specifically, show what the array would look like after each insertion sort iteration.

(b) Do the same for selection sort.

2. (18 points) You need to store a list of n names, such as in a telephone directory. Suppose that you wish to be able to look up names quickly.
(a) Estimate in tems of n approximately how many comparisons a name lookup would take if you stored the names in sorted order in an array, assuming you use a smart algorithm to do the lookup (indicate briefly how you do it).

(b) Estimate in tems of n approximately how many comparisons a name lookup would take if you stored the names in sorted order in a linked list, assuming you use a smart algorithm to do the lookup (indicate briefly how you do it).

(c) Based on the above, would you choose to use an array or a linked list?

3. (16 points) For the median filter programming assignment that we did, we needed to calculate the median of a set of pixels. An alternative would have been to compute the mean (also known as the average) for that set of pixels.

(a) Which is faster to calculate, the median or the mean? Why?

(b) Which is likely to give a better answer for purposes of removing noise from images, the median or the mean? Why?
4. (16 points) Write a method called switchThem that takes two 2-dimensional integer arrays as parameters and switches the contents of the arrays. Your method should return a boolean value: if the arrays are of different sizes, return false. Otherwise, switch the contents of the arrays and return true. Here is the method header to get you started:

public boolean switchThem(int[][] array1, int[][] array2)

{
5. (16 points) Consider the following classes:

class Node

{

  public int data;

  public Node next;

}

class CS117LinkedList

{

  private Node head;

  public int enigma(int n)

  {

    Node current = head;

    for (int i=0; i < n; i++)

      current = current.next;

    return current.data;

  }

}

(a) What is the purpose of the method enigma?

(b) Write the code for another method in CS117LinkedList called getLast that will return the last value contained in the linked list (the value in the tail). You may assume that the list is not empty.Here is the header to get you started.

public int getLast()

{

6. (16 points) Write a recursive method called powerOf2 that takes a positive integer n and returns 2n. You should do this recursively using multiplication, not by using the Math.pow method. Here's the method header to get you started:

public int power(int n)

{
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