CS 11 – Lab #2 – September 4, 2008

The purpose of today’s lab is to practice writing and running simple programs written in the Java language.  We will look at these problems:

· Conversions between Fahrenheit and Celsius.

· Finding the hypotenuse and area of a right triangle.

· Finding the cost of painting a room.
1. Insert your memory stick into the machine.  Copy the lab02 folder from \\Csserver03.furman.edu\Fall2008\CSC121-01\Out  onto your memory stick.  Notice that each folder contains a Java source file – a text file whose name ends in “.java”.  
Running the Fahrenheit-Celsius Program
2. Let’s use Eclipse to help us run and edit programs.  Refer to the directions on last week’s lab on how to create a project (program) in Eclipse.  The first program we’re going to run is called FC (short for Fahrenheit-Celsius.)  

Looking at the program, can you tell what it’s going to do?  Note that this program 
contains an if-statement, allowing the program to make a choice.

3. The FC program is all finished for you, so let’s go ahead and run it.  From the Run menu, choose RunAs ( Java Application.  You should see the program produce output at the bottom of the screen in the Console window.
Run the program both ways.  Give it a Fahrenheit temperature and observe the Celsius output, and then try it the other way.

4. Just for fun, let’s see how Eclipse responds to an error.  You can edit source files inside Eclipse.  Take out one of the semicolons that you see at the ends of statements.  Save the file (either by hitting CTRL-S or by going to the File menu and  choosing Save.)  You should see an error message listed in the Problems tab at the bottom of the screen.  Experiment with other errors….  Finally, restore the program back to its correct state.

Design and Implementation:  Triangle Problem
The most important skill in this class is learning how to design and implement solutions to problems we want to give to the computer.  Today we will look at some small examples.

5. Create a Java project called Triangle.  This program will be based on Triangle.java in the Triangle folder.  As mentioned earlier, the purpose of this program is to compute the hypotenuse and area of a right triangle.
6. At the top of the program, there is a comment saying what the purpose of the program is.  Recall that a simple program usually has 3 parts:  input, calculations and output.
In the space below, write in English the outline of steps we need to perform in this program, particularly the calculations.  Feel free to refer to other examples we’ve worked on in class.  When you are finished, please call me or the lab aide over to check your work.  The first thing you need to decide is – are the numbers in this program going to be integers or real numbers?  You will need to declare variables to represent the sides of the triangle, and also its area.  √

7. Next, type the gist of your design in the comment at the top of Triangle.java.  Complete the implementation by typing your statements into Triangle.java that you see on the screen.  Save the file, fix any errors, and then run the program.  Does the output make sense?
8. Finally, let’s consider the following enhancement to your Triangle program.  An isosceles right triangle is one in which the two legs have the same length.  If the 2 numbers the user entered are equal, then we have an isosceles right triangle.  At the end of your program, write an if-statement that checks this out.  Print a special message if the two legs are in fact equal.     √
Design and Implementation:  Paint Problem
9. Now let’s look at the 3rd problem – trying to find the cost of painting a room.  Create a Java Project called Paint, which is based on Paint.java in the Paint folder.

In this program, we’ll be asking the user to enter the dimensions of some rectangular room (in feet), and also the cost of paint per gallon and how much area can be covered by one gallon of paint.  We’ll need to compute the total wall area to paint, how much paint will be needed and the total cost of this paint.
For example, if a room is 20 feet long, 10 feet wide and 8 feet high, then the total wall area is 60x8 = 480 square feet.  If one gallon of paint can do 1000 square feet then we’ll need 0.48 gallons of paint.  And if the paint costs $20 a gallon, the cost would be 0.48 * 20 = $9.60.

Note that in this problem, you will need to perform some intermediate calculations on your way to solving the overall problem.  For this reason, you should declare some additional variables to help you.

10. At the top of the program is a comment describing the problem.  In the space below, write your overall design strategy in English, with close attention to the calculations that need to be performed.   √
11. Finally, just as we did with the Triangle program, we’ll now need to type in the Java statements to complete the implementation.  Save and run the program.  Please do not continue to the next part until you’re sure your output so far is correct.  √
12. Enhanced information from your program.  When you go to the hardware store, you usually can’t buy fractional amounts of paint.  It’s sold by the gallon.  To make our program a little more realistic, we should do the calculations a second time, where we round UP the number of gallons to the next integer.  (e.g. 5.12 gallons becomes 6 gallons)   It turns out there is a mathematical function called Math.ceil() that can round up for us.  [The parentheses after “ceil” indicate that it is a function.]  


Let’s repeat the gallon calculation, this time using Math.ceil().  Modify your program 
so that it will print both sets of information, first using fractional gallons as before, 
and a second time using whole number of gallons of paint.  √
13. Correct output style.  If time allows, here is one last issue to consider.  If the number of gallons needed is 1 or less, we should print the word “gallon” instead of “gallons” in our output.  How would you change your program so that it uses singular/plural correctly?

