Exploring Java

Objectives

At the end of this exercise, students will:

· Be able to read a simple Java program.

· Be able to recognize basic features of a Java program; comments, declarations, manipulation and output.

· Be able to equate steps in an algorithm with the corresponding Java structures.

· Will become familiar with features of the textbook.

Roles

· Coordinator-Keep the team on track and make sure all material is turned in as requested
· Presenter-Put up the BOARD question and be ready to explain your group answer if called upon
· Recorder – Record your group responses on a blank piece of paper
· Reflector – Fill in the Exit Pass as you leave class today.

First activity
1. You have your textbooks.  Now see what resources are available on the book and accompanying CD.

2. Individually, do the Textbook Scavenger Hunt.  Compare answers. Is there anything that was surprising to you?
3. As a group, consider the question, How do you think you should read this book? 
4. BOARD, Recorder, put your group ideas up on the board.

Background on programming

We have looked at algorithms and some of the properties of algorithms.  We have refined our algorithms to be more specific about labeling values that we are using in our algorithms.  Now it is time to see how these are implemented in code. 

The ALGORITHM
The algorithm for calculating the weighted average of three grades.  
1.   Declare your containers:
    a.    Create 3 constant containers named MIDTERM1_WEIGHT, MIDTERM2_WEIGHT, FINAL_WEIGHT.   
    b.    Create 7 variable decimal containers named: midterm1, midterm2, final, weightMid1, weightMid2, weightFinal, grade.

2.    Load the constants
    a.    Store the literal .3 in MIDTERM1_WEIGHT. 
    b.    Store the literal .4 in MIDTERM2_WEIGHT.
    c.    Store the literal .3 in FINAL_WEIGHT.
3.    Input  the scores
    a.    Input the midterm grade and store it in the container named midterm1.
    b.    Input the second midterm grade and store it in the container named midterm2.
    c.    Input the final exam grade and store it in the container named final.
4.    Calculate the grade
    a.    Multiply midterm1 by MIDTERM1_WEIGHT and store the result in weightMid1.
    b.    Multiply midterm2 by MIDTERM2_WEIGHT and store the result in weightMid2.
    c.    Multiply final by FINAL_WEIGHT and store the result in weightFinal.
    d.    Add weightFinal, weightMid1, and weightMid2 and store the result in grade.
5.    Output
    a.    Output “The final grade is “, grade, and “.”.

The corresponding Java program

1. /**********************************************************
2.  * Grade is a program that reads in three grades and computes
3.  * the weighted average of the grades
4.  *
5.  * @author Nancy Harris
6.  * @version V1 09/01/2009
7.  ******************************************************/
8. public class Grade
9. {
10.     public static void main (String args[])
11.     {
12.         // declare and load the constants
13.         final double MIDTERM1_WEIGHT = .3;
14.         final double MIDTERM2_WEIGHT = .4;
15.         final double FINAL_WEIGHT = .3;
16.         // declare your containers
17.         double midterm1;
18.         double midterm2;
19.         double finalExam;
20.         double weightMid1;
21.         double weightMid2;
22.         double weightFinal;
23.         double grade;
24.                
25.         // declare the input object
26.         Scanner keyboard;
27.         
28.         // input the scores
29.         keyboard = new Scanner(System.in);
30.         
31.         System.out.print(“Enter midterm1: ”);
32.         midterm1 = keyboard.nextDouble();
33.         System.out.print(“Enter midterm2: ”);
34.         midterm2 = keyboard.nextDouble();
35.         System.out.print(“Enter final exam: ”);
36.         finalExam = keyboard.nextDouble();
37.         
38.         // Calculate the grade
39.         weightMid1 = midterm1 * MIDTERM1_WEIGHT;
40.         weightMid2 = midterm2 * MIDTERM2_WEIGHT;
41.         weightFinal = finalExam * FINAL_WEIGHT;
42.         
43.         grade = weightMid1 + weightMid2 + weightFinal;
44.         
45.         // output
46.         System.out.println("The final grade is " + grade + ".";
47.     }
48. }
Exploring the model
1. What kind of containers is defined in Step 1.a of the algorithm?

2. Which line(s) in the Java program correspond to line 1b in the algorithm?  In other words, what lines are defining variable containers?

3. Which line(s) in the Java program correspond to line 2.b in the algorithm?  

4. How are lines 13-15 in the Java program different from the lines 18-24?
5. What line is calculating the final result?

6. What line is displaying (printing) the final result?

Extending the model
1. Look at lines 12 and 17 in the Java program?  What do you think these lines do?

2. For whose benefit are these lines, the computer to run the program or the programmer who must read the program?

3. What does the "+" symbol do in line 46 of the Java program?  (Think of the calculation)

4. What does the "+" symbol do in line 49 of the Java program?  (Think of the output)
5. What is the purpose of the line 32?

6. What do you think line 33 is doing? To which line in the algorithm does it compare.
Additional questions

1. What would the output statement look like to produce the output,

    "The final grade for grades, X, Y, and Z, is GPA."  where X, is midterm 1, Y is midterm 2, and Z is the final exam.  The GPA corresponds to grade in the former algorithm.

     2, What line(s) would you change if the weight of the midterm 1 was only 25% and the final exam changed to 35%.  What would that/those line(s) look like once the change was made?

Turn in the group response sheet and the exit pass to the team folder.
