CS121/IS232 Laboratory 6
Working with doubles
The body mass index (BMI) is used for people, but it is rather interesting to see what the results are when applied to animals.  The body mass index can be calculated either in metric or English units.  In metric units, it is the weight of the creature in kilograms divided by the square of the height in meters.


BMI = weight / (height * height);

In English units, there is a factor of 703 and the units are pounds and inches.  The formula is


BMI = 703 * weight / (height * height);

The following information about pandas came from the Enchanted Learning website, a website for children: http://www.enchantedlearning.com/subjects/mammals/panda/.  
The largest pandas grow to be about 250 pounds (115 kg), about the weight of a large adult human. They are about 5.25 to 6 feet (1.6 to 1.8 m) long. The average adult male panda grows to be about 3 feet (1 m) tall at the shoulder and weighs about 220 pounds (100 kg). The average adult female panda grows to be about 2.5 feet (80 cm) tall at the shoulder and weighs about 180 pounds (80 kg). The panda's tail is about 6 inches (16 cm) long.
From this we can assume that Mei Ling, a female, is about 1.6 meters long and weighs about 80 kilograms.

We can add this information to the Panda class.  The following class uses the version where the initial values are assigned in the constructor and the data is in metric units.
/*

 * Created on Feb 7, 2007

 * Created by Carol Wolf

 * Course: CS 121/IS 223

 */

package zoo;

/**

 * A class that describes a panda.  Pandas are native to China and eat bamboo shoots.

 * The largest pandas grow to be about 250 pounds (115 kg), about the weight of a large 
 * adult human. They are about 5.25 to 6 feet (1.6 to 1.8 m) long. The average adult male 
 * panda grows to be about 3 feet (1 m) tall at the shoulder and weighs about 220 pounds 
 * (100 kg). The average adult female panda grows to be about 2.5 feet (80 cm) tall at the 
 * shoulder and weighs about 180 pounds (80 kg). The panda's tail is about 6 inches (16 cm) 

 * long.

 */

public class Panda

{


private String name;


private int age;


private double height, weight, bmi;


public Panda ()


{



name = "Mei Ling";



age = 6;



height = 1.6; // meters



weight = 80; // kg


} // constructor


public void computeBMI ()


{



bmi = weight / (height * height);


} // computeBMI


public void displayData ()


{



System.out.println (name + "'s age is " + age);



System.out.print (name + "'s body mass index is " + bmi);

} // displayData

} // Panda
The ZooKeeper class has to be modified as well so that the method that computes the BMI is performed before the results are displayed.  The new main method is


public static void main(String[] args) 


{



Panda panda = new Panda ();



panda.computeBMI ();



panda.displayData ();


} // main

When this is run, the result that appears in the console window is


Mei Ling's age is 6

Mei Ling's body mass index is 31.249999999999993
This illustrates the fact that arithmetic with doubles is not exact.  If you do the arithmetic by hand, the result is 31.25.  (80 / (1.6 * 1.6) = 80 / 2.56 = 31.25)

Doubles, like all numbers, are stored in memory in binary.  All the calculations are done using these binary numbers, including the fractional parts.  When these are converted back into decimals, the result often contains long trailing digits, as above.  In order to display this with just two decimal places, we can use a trick.

Java has a class called Math that contains a number of useful methods.  One rounds a number to the nearest integer.  It is used in a program by first referring to the Math class, where it is located, and then to its name, Math.round (…).  Since it is a method, it is followed by parentheses, and the number you want to round goes into the parentheses.  Thus 

Math.round (31.249999999999993) = 31

If we want two decimal places, we can first multiply the number by 100 and then round it.


Math.round (31.249999999999993 * 100) = 3125

When this is now divided by 100.0, the result is 31.25.  If we just divide by 100, we get 31.0, since Java will first use integer arithmetic on (3125 / 100) to get 31.  It will turn this into a double and make it 31.0.  So the line we need is 


bmi = Math.round (bmi * 100) / 100.0;
The complete method is now


public void computeBMI ()


{



bmi = weight / (height * height);



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


} // computeBMI
On the Internet, see if you can find the weight and height of your animal in either metric or English units.  You may choose either a young or an adult animal.  Also males and females usually differ in size.  

Modify your animal class to compute and display the BMI of your animal.  Include a comment like the one above about pandas.  As an example, here is some data about zebras from http://www.kidsplanet.org/factsheets/zebra.html.
Mountain zebras reach six to eight-and-a-half feet in length. Their tails are an additional one-and-a-half feet long. Mountain zebras weight between 530 and 820 pounds. They are four to five feet tall at the shoulder.  Equus zebra is generally larger than Equus zebra hartmannae.

When you are done, zip up your zoo folder and send it to me.

