Lab 06 – Using java operations

Background

To properly test the algorithms that we are implementing in java on the computer, we need to be able to tell when a calculation is correct or not.  This exercise will allow you to practice working with java operations including the concept of operator precedence and the special behavior of the integer division and remainder operations.  You will first calculate the result of each operation, then verify that the java code behaves in the expected way.  

The second task will introduce you to the interactive programming concept.  We will use a class called Keyboard, that will provide input and validation services for our program.  

Submission

The hardcopy worksheet is due at the end of the lab.  The two program sources must be submitted as an assignment no later than Tuesday Sept 14.

TASK 1 – Arithmetic Operations in Java

1.
In the columns listed as Predicted, calculate and record the data type (int or double) and value of the following expressions, using only your human brain, pencil (or pen) and paper.  Remember that java performs automatic widening conversions, but will not automatically perform narrowing conversions.  The data type of the result of the expression is the widest of all of the values.  Remember also that java will perform (and therefore widen the operands of) only one operation at a time.

Looking at the sample operation: a * y:

1. substitute the values for a and y.

3 * 3.2

2. make sure the values are the same type.  If not widen the smaller value.



3.0 * 3.2 (we now have two double values)

3. perform the calculation.



9.6

The result is a double since both operands are double.  The value of the calculation is 9.6.  Record these results on the worksheet.

Given the declarations and initialization statements below, calculate the result of the expression.
double w, y ;

int a, b, c ;

w = 12.9; 

y = 3.2;

a = 3; 

b = 10; 

c = 7;

a.
a + b * c

b.
a - b - c

c.
a / b

d.
b / a

e.
a - b / c

f.
w / y

g.
y / w

h.
a + w / b

i.
a % b / y

j.
b % a

k.
w %  y

1. Now create a java program that will include the declarations above in the main method.   Be sure to start with your proper headers and a description of this program.  You may name your class anything, but its name should match the file name and it must follow our naming conventions.  Add in the declaration of two additional variables:  

· double doubleResult;

· int intResult;

Create a series of assignment statements and print statements.  Each assignment statement should correspond to one problem and would be of the form:


resultvariable = expression;
where the result variable will be one of the two result variables based on your predicted type and the expression will be one of the expressions in the list.  The next statement should print the value of the result field.  For the sample expression a * y, the result of the assignment must be a double number.  The assignment statement will look like:


doubleResult = a * y;


System.out.println(“Result of a * y is: “ + doubleResult);

Compile and test after each pair is added.  Be sure to record the actual type that you had to use in the assignment statement and the actual result that you see on the screen when that result prints.

Save the final version of your program on your N drive.

TASK 2:  Complex formulas 

Sometimes you need to interpret a formula from one form into a form the computer can understand.  Let’s say you had a math formula such as this:


result = (a2 + 3b) * 7


 2(ab)2

You cannot enter this directly as an expression.  How would you create a statement (or series of statements) corresponding to this problem?  

1. On your worksheet, write the pseudo-code that would solve this problem.  Do not try to use any methods provided by the Java class libraries.  Simply use the standard operations and the variables given.

Hint, you can use variables to store sub-results instead of trying to tackle the entire calculation as one statement.  Make sure that you use meaningful names for any variables you declare.

2. Now, implement the code in your program.  Print the result. (You can use either the double result or the integer result field as you deem appropriate).

TASK 3 – Input Operations in Java

The program above relied on hard-coded values for each of the variables.  But, what if we want to vary our variables for each run, perhaps to test a wider variety of data? Currently, you would need to change the values in the program, recompile and then test.  But we will use another tool, called the Keyboard class, to allow us to read in values that have been typed using the Keyboard (or standard input).

1. Download a copy of the Keyboard.class file into your working directory.  You do not need the source file.  The class file has already been compiled and is ready to run.

2. Create a copy of the program above using a version number to differentiate it from the original.  Change the name of the class to match the copied file name.  

3. Keep the original declarations of the expression variables and the result variables.

4. Remove the initialization assignments of the expression variables (a, b, c, w, y);

5. Instead, replace each assignment with two lines.  The first line will be a prompt.  A prompt tells the user what is expected of them.  That prompt will be immediately followed by an assignment statement that will use one of the read methods from Keyboard to assign a value to the variable.

For example, to obtain a value from the Keyboard for the variable w (a double number), you would use the following two statements:



System.out.print(“Enter double variable, w: “);


w = Keyboard.readDouble();

Notice the use of the print() method instead of println()
The Keyboard will refer to the class that you downloaded.  Since it is in your working directory, the compiler and interpreter will find the class and its services.

6. Once you have a prompt/read pair for each of the expression variables, compile, then test your program.  On the first test, use the same values as the original problem and compare the results.  After that you can try using other values.

Upload your program into this assignment.  You do not need to upload the Keyboard class.

