CS 116
Lab 8 - Collections

Objectives

· Run the Sortmeister applet and watch it sort random lists of integers using two standard sorting algorithms.

· Edit the applet to induce some simple errors related to arrays, strings, and loops

· Change the applet in simple ways to vary how it accomplishes the sorting and displaying of data

Exercises

1.  Compile and run Sortmeister now.  Click on the applet’s “Reset” button to load new integer values, and then sort them by clicking “Sort”.  You can determine which sorting algorithm is used by choosing either “Selection” or “Quick” from the choice box.

2. The applet makes extensive use of arrays and loops, in almost all phases of its processing.  Let’s focus on these features as we introduce some errors into the applet.  Some of the changes listed below will result in compiler errors.  Others will not keep the applet from compiling, but will cause it to run differently or incorrectly.  Make each of these changes to the original version of Sortmeister, and then record what happens when you try to compile and run the revised applet.  Also record your best guess as to why the error occurred.

a)  In the data declarations at the start of the Sortmeister class, change the line
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private int data[];
     to
 
private int data;
Answer:
b)  In the init() method, change the line

data = new int[SIZE];

     to 

data = new int[];

Answer:




c)  Change the header of the shuffle() method from

private void shuffle(int[] a)

     to

private void shuffle(int a)

Answer:




d) In the shuffle() method, change the first for loop header from

for (int i=0; i<a.length; i++)

    to

for (int i=0; i<=a.length; i++)

Answer:
e) In the next loop in shuffle(), change the header from

for (int i=0; i<a.length-1; i++)

    to

for (i=0; i<a.length-1; i++)

Answer:
3. Now that we've investigated some of the syntax and semantics of arrays and loops, let's take a closer look at how the sorting routines work.

a) In the shuffle() method, we spend most of the time swapping array elements using the code

int temp = a[i];

a[i] = a[index];

a[index] = temp;
What happens when we replace the swapping code with this similar version?

a[i] = a[index];

a[index] = a[i];

Answer:





b) In selectionSort(), we encounter a very common programming idiom, using a linear search through the array, from position i + 1 to the end of the array, recording the position of the smallest array element in the local variable minPos.

i) What happens if we change the search region, by replacing the line

for (int j=i+1; j<a.length; j++)

                to

for (int j=i+2; j<a.length; j++)


Answer:
ii) What happens when we change the line

minPos=j;

                 to

minPos=i;


Answer:
iii) What happens when we change the line

if (a[j] < a[minPos])

                  to

if (a[j] > a[minPos])


Answer:
c) While you are looking at selectionSort(), find out what the purpose of stall() is, by commenting out all three of those method calls.  What happens?

Answer:
4. The Display class describes an object, derived from Canvas, where the sorting animation takes place.  When the display needs to be updated, the applet calls display.draw() (from its stall() method), which forces a call to display's paint() method.  This draws a collection of lines, one for each data element, with width proportional to the value of the data.

 In the paint() method, we begin by established the vertical distance between lines (unitY) and the amount corresponding to a single unit of data (unitX).

i) What happens when you change the line


int unitY = size.height / data.length;

 
    to

int unitY = 2;


Answer:


ii) What happens when you change the line
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double unitX = (size.width - 2.0 * INSET) / data.length;
     to
 
double unitX = 1.0;

Answer:
iii) Comment out the lines

g.setColor(getBackground());

g.drawLine(INSET,y,INSET+(int)(unitX*data.length),y);

 
     What happens?

 
Answer:
5. Try out the following relatively straightforward changes to the original applet.

a) There are four places in the applet where we swap array elements. Any time we have duplicated code, the first thing we should think of is the possibility of "factoring out" the code into a separate method. Write a method private swap(int[] a, int i, int j) that will swap the values a[i] and a[j], and replace the swapping code in methods shuffle, selectionSort, and partition with appropriate calls to swap().
b)  Change the applet so that sorting (using either algorithm) produces a list of numbers in descending (as opposed to ascending) order.

