COP 2210
Laboratory 5:  Arithmetic Operators and Expressions
Partner 1 Name and Section:
______________________________________________________


Partner 2 Name and Section:
______________________________________________________

Objectives: 

· To practice writing correct arithmetic expressions and assignment statements
· To get in the habit of checking our programs to see if they are working correctly
· To understand integer division
· To understand type conversion (aka: type “casting”) and how it can be used to avoid an unwanted integer division

Begin by creating a project. Then download the files SphereTester.java and GPA_CalculatorTest.java from the labs web page and store them in the src folder.   
1:          Compile and run the SphereTester program to familiarize yourself with how it works.
2:
You notice that no matter what the radius of the sphere object is, the surface area and volume are always reported to be 0.0   Why?  (Hint:  Look at the code for the methods that compute and return these values).
______________________________________________________________________________.

3. In method surfaceArea, modify the assignment statement so that the correct value is computed. 
The formula for the surface area appears in the method documentation.  Use the defined constant Math.PI for Π and to square the radius just multiply it by itself.   


Use a scientific calculator with a Pi key to verify that your formula is correct. When you are sure your formula is correct, call someone to check it.

Check _____

4:
Now let’s write the assignment statement in the volume method.  Use the following expression, exactly as it appears:



4 / 3 * Math.PI * radius * radius * radius  

Use a calculator to check your results.  Is the above expression correct?

Why not?    _________________________________________________________

Answer: Integer Division!  In all serious programming languages, when one int is divided by another, the result is the integer portion of the quotient ONLY (as shown repeatedly in class).  So, in Java, 4/3 = 1, not 1.3333333333333333333333.  
Dividing one int by another and expecting a floating-point result is an EXTREMELY common logic error!
5:
Change the expression to:
(4 * Math.PI * radius * radius * radius)  /  3 
and run the program again.  Is it correct now?  _____________

Why?  The order of the operations has been changed.  In mixed-type expressions, the result is converted to the “larger” type, so when you have an int and a double (e.g. 4 * Math.PI) the result is a double.  So, the expression in the parentheses evaluates to a double and a double divided by an int (e.g. 3) is a double
6:
Change the expression to:   
4.0  /  3 * Math.PI * radius * radius * radius  


…and then 
 

4  /  3.0 * Math.PI * radius * radius * radius
…and finally


4.0  /  3.0 * Math.PI * radius * radius * radius

Why are all three of these correct?

Answer:  Because all of them avoid the integer division, 4/3, in the original incorrect formula
7:
Open the program GPA_CalculatorTest.java, compile and run it.  Note that the GPA reported is not correct for the grades indicated.  Since we have 3 A’s and 2 B’s for the 5 classes taken and each class is worth 3 credits, we have 54 “grade-points” which we then divide by 15 (credits attempted).  The computed GPA should be 3.6, correct?  (Yes. Use a calculator)

Why does the program erroneously say 3.0?  (Two words:  “integer division”)

Modify the assignment statement that computes gradePointAvg by using the following type conversion:


gradePointAvg = (double)gradePoints / creditsAttempted ;


The program works correctly now because gradePoints is converted to double before the division, so now you have a double divided by an int, which is a double.  This shows how to use a type conversion to avoid an unwanted integer division.

Now change the statement to:       gradePointAvg = gradePoints / (double)creditsAttempted  ;


Does it work correctly now?  _____ 

Why?

______________________________________________________________________________

______________________________________________________________________________

8:
Now try this one:          gradePointAvg =  (double) (gradePoints  / creditsAttempted)  ;


Why is this incorrect?   (Hint:  It has to do with the order in which the operations are done)
______________________________________________________________________________

______________________________________________________________________________
