CS121/IS232 Laboratory 11
The zoo’s accountant
The zoo has an accountant, who keeps track of receipts and expenses.  We will start with the expenses.  Each day, he reads them in from the keyboard and totals them up.  The zoo keeper hires the accountant, so we need a new Accountant class, which the zoo keeper has to start.

public class ZooKeeper 

{


public static void main(String[] args) 


{



Accountant accountant = new Accountant ();



accountant.manageExpenses ();


} // main

} // ZooKeeper

The accountant is going to have a number of things to keep track of.  We will start with expenses.  This can be done in an Expenses class.

package zoo;
public class Accountant 

{


private Expenses accounts = new Expenses ();


public void manageExpenses ()


{



accounts.getExpenses();



double totalExpenses = accounts.getTotalExpenses();



System.out.println ("The total expenses are " + totalExpenses);


} // manageOrders

} // Accountant

The Expenses class has to do the most work.  It has to read in the expenses and total them up.  This will be done with a loop.  Programming languages have specific commands to help with this.  In Java they are called for loops, while loops and do…while loops.

We will first use a loop to read in some numbers from the keyboard and add them up.  If we know how many numbers will be read in, we can code that into the program.  This is not very practical, so we will also consider other methods later.
A for loop executes only one line, but it does that line over and over.  If you want it to do several lines each time, they must be enclosed between curly braces.

public void getExpenses ()


{



int noExpenses = 5;



double expense;



for (int count = 0; count < noExpenses; count ++)



{




System.out.print ("Enter an expense amount: ");




expense = scan.nextDouble ();




totalExpenses = totalExpenses + expense;



}



} // getExpenses
The entire Expenses class will be as follows:

package zoo;

import java.util.Scanner;
/*

 * The Expenses class contains methods that help the zoo keeper

 * keep track of income and expenses.

 */

public class Expenses 

{


Scanner scan = new Scanner (System.in);


private double totalExpenses;


public void getExpenses ()


{



int noExpenses = 5;



double expense;



for (int count = 0; count < noExpenses; count ++)



{




System.out.print ("Enter an expense amount: ");




expense = scan.nextDouble ();




totalExpenses = totalExpenses + expense;



}



System.out.println ("Number of expenses: " + noExpenses);


} // getExpenses


public double getTotalExpenses ()


{



totalExpenses = Math.round(totalExpenses * 100)/ 100.0;



return totalExpenses;


} // getTotalExpenses

} // Expenses
This will read in exactly 5 numbers.  If we want to be a little more flexible, we can ask for the number of items before entering the loop, and read that in first.


public void getExpenses ()


{



int noExpenses;



double expense;



// Prompt for and read in the number of items to be totaled.



System.out.print ("Enter the number of expenses: ");



noExpenses = scan.nextInt();


for (int count = 0; count < noExpenses; count ++)



{




System.out.print ("Enter an expense amount: ");




expense = scan.nextDouble ();




totalExpenses = totalExpenses + expense;



}



} // getExpenses
The result for a few numbers will be


Enter the number of expenses: 2

Enter an expense amount: 39.15

Enter an expense amount: 28.36

The total expenses for today are 67.51
This is a rather awkward way to total the expenses.  It requires the accountant to know before hand how many expenses there are.  Instead, we can use a while loop and terminate it when a zero expense is entered.  This kind of loop requires us to read one expense before entering the loop and then read another at the end of the loop.


public void getExpenses ()


{



double expense;



System.out.print ("Enter the first expense: ");



expense = scan.nextDouble(); // Read in the first expense.



while (expense > 0)



{




totalExpenses = totalExpenses + expense; // Total the expenses.



System.out.print ("Enter the next expense: ");  // Read in the next expense.



expense = scan.nextDouble ();





}



} // getExpenses
The result this time looks like


Enter the first expense: 29.95

Enter the next expense: 38.15

Enter the next expense: 45.98

Enter the next expense: 0

The total expenses for today are 114.08
This is called reading to a sentinel.  Here the sentinel is a zero expense.  In other loops it might be some other number.  We generally do not test doubles for equality, since they are usually inexact.

After you have tested this version out, save the accountant class as Accountant2.
There is one more loop called a do…while loop.  It works by testing the condition at the end.  The method has to do something while some condition is true.  When the condition changes to false, the loop is terminated.

public void getExpenses ()


{



double expense;



do



{






System.out.print ("Enter the next expense: ");




expense = scan.nextDouble ();





totalExpenses = totalExpenses + expense;



} while (expense > 0);

} // getExpenses
The results here are


Enter the next expense: 23.55

Enter the next expense: 32.65

Enter the next expense: 41.23

Enter the next expense: 0
When using a do-while loop, you have to enter at least one number.  In this case, that is not a problem, since the accountant would not use the program unless there were some expenses to add up.  

Test this version out and save this accountant class as Accountant3.  Zip up all three accountant classes and send them to me.
If you have time, you can add another method to the Accountant class that will total up receipts.  You will also need to add a getTotalReceipts () method and change the ZooKeeper class.  If you do this, add this class to your zip file and call it Accountant4.

