COP 2210		Dr. Debra Davis
Lab Assignment 4 (2 week assignment)
In lab today, you will again be employing pair programming. 

As a reminder, pair programming has been found to help improve learning of both partners, as long as both partners are contributing to the process.  That means that you want to work together, without having one person doing all the work or just spitting out the answers. Figuring things out together, as well as teaching each other what you know, will help you in the learning process.

For today’s lab, you will choose one person to partner with to complete the lab assignment. For this assignment, you need to switch roles after completion of one exercise. For example, if there are 6 exercises, then partner 1 will be the driver for exercises 1, 3, and 5, and partner 2 will be the driver for exercises 2, 4, and 6.

Step 1: Find someone to partner with. If you cannot find someone (if there is an odd number of students in class), let the Lab Instructor know and she will help you form a group of 3 (in which case there will be one driver and two navigators for each exercise).

Step 2: Decide who will be the driver first and who will be the navigator. Remember that you will be switching roles for each exercise.

Step 3: At the top of each program or exercise that your write, be sure to include the comment below and fill in the pertinent information. Each exercise should be saved in a differed file (you may need to rename some of your classes and files).

// Lab Assignment # XX
// Exercise # XX
// Driver: [Driver's Name]
// Navigator: [Navigator's Name]
// Date: [Day of the Week], [date completed]

Step 3: Get started and have fun! 

Step 4: Once you are done, be sure to zip your java program files together, along with your output and your lab assignment sheet. You will need to upload your lab assignment into Moodle.


Question Set 1

1.  Write a program that does the following: Create seven variables, one for each of the primitive number types in Java, and initialize each variable with any appropriate value. Print out the name of each variable and its value. Modify the value of each variable with an assignment statement and print out the names of the variables and their new values.

Next, create seven constants, one for each of the primitive number types in Java. Print the name of the constant and its value.

What happens if you try to assign a value to a constant? Write the answer in a comment at the end of your program.

TA Check: ____________________

Done? Now Switch roles with your partner.

Question Set 2 
2. Execute the program below. Each invocation of println outputs an arithmetic expression. The first two println commands are followed by comments that describe the operations that occur in each expression. Complete the program by adding a comment after each println statement that describes all the arithmetic operations that occur when evaluating the expression that is printed. 

public class Expressions
{
   public static void main(String[] args)
   {
      int a = 3;
       int b = 4;
      int c = 5;
      int d = 17;
      System.out.println((a + b)/ c);
      // 3 and 4 are added with sum 7
      // 7 is divided by 5 with quotient 1
      System.out.println(a + b / c);
      // 4 is divided by 5 with quotient 0
      // 3 is added to 0 with sum 3
      System.out.println(a++);
      System.out.println(a--);
      System.out.println(a + 1);
       System.out.println(d % c);
      System.out.println(d / c);
      System.out.println(d % b);
      System.out.println(d / b);
      System.out.println(d + a / d + b);
      System.out.println((d + a) / (d + b));
      System.out.println(Math.sqrt(b));
      System.out.println(Math.pow(a, b));
      System.out.println(Math.abs(-a));
      System.out.println(Math.max(a, b));
   }
}

TA Check: ____________________

Done? Now Switch roles with your partner.

Question Set 3
4. Suppose you have 5 1/2 gallons of milk and want to store them in milk jars that can hold up to 0.75 gallons each. You want to know ahead of time how many completely filled jars you will have. The following program has been written for that purpose. What is wrong with it? Why? How can you fix it?

public class MilkJarCalculator
{
   public static void main(String[] args)
   {
      double milk = 5.5; // gallons
      double jarCapacity = 0.75; // gallons
      int completelyFilledJars = milk / jarCapacity;
      
      System.out.println(completelyFilledJars);
   }
}

Type your answer here:


TA Check: ____________________

Done? Now Switch roles with your partner.

Question Set 4
5.1. You want to know how many feet are in 3.5 yards, and how many inches are in 3.5 yards. You write the following program for that purpose:

public class DistanceConverter
{
   public static void main(String[] args)
   {
      double yards = 3.5;
      double feet = yards * 3;
      double inches = feet * 12;
      
      System.out.println(yards + "yards are" + feet + "feet");
      System.out.println(yards + "yards are" + inches + "inches");
   }
}

The problem with the program above is that using "magic numbers" makes it hard to maintain and debug. Modify the program so that it uses constants to improve legibility and make it easier to maintain.

TA Check: ____________________

Done? Now Switch roles with your partner.


5.2. Run the DistanceConverter program from Lab 4.5.1. What is the output? What change(s) would you make to the program to make the output more readable?

Type your answer here:




TA Check: ____________________

Done? Now Switch roles with your partner.

Question Set 5
6. Adding (incrementing) or subtracting (decrementing) the value one from an integer variable is a common, everyday operation. To increment an int variable x, we could code 

x = x + 1;

As an alternative, we could use the special operators ++ and -- to increment and decrement a variable. Use the first method to increment x in the program below. Print the value of x after incrementing. Use the ++ operator to increment y in the program below. Print the value of y after incrementing. 

public class IncrementDemo
{
   public static void main(String[] args)
   {
      int x = 10;
      int y = -3;
      // Put your code here
   }
}

TA Check: ____________________

Done? Now Switch roles with your partner.


Question Set 6
8.1. What is the output of the following program? Why? 

public class AverageCalculator
{
   public static void main(String[] args)
   {
      int age1 = 18;
      int age2 = 35;
      int age3 = 50;
      int age4 = 44;

      double averageAge = (age1 + age2 + age3 + age4) / 4;
      System.out.println(averageAge);
   }
}

Type your answer here:


[bookmark: _GoBack]


Done? Now Switch roles with your partner.


8.2. Fix the program in Lab 8.1 so that it yields the correct result.


TA Check: ____________________

Done? Now Switch roles with your partner.

BONUS QUESTION

10. Using the substring method and concatenation, write a sequence of commands that will extract characters from inputString = "The quick brown fox jumps over the lazy dog" to make outputString = "Tempus fugit". Then print outputString.



TA Check: ____________________


Done? Now zip all of your files and upload them to Moodle.
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