
Unit 4.1: Java and Math
Before proceeding, you will need to sign up for a codingbat account at codingbat.com.  All coding work 
for this assignment will be done at codingbat.  For the math and written answer problems, please 
submit them via email to byngcompsci@gmail.com  Please include your name and 4.1 in the subject 
line of the email.

Variables and Types

In Java, all variables must have a type associated with it.  The most important types of primitive or 
built-in types are:

• int: An integer, such as 2, -26, or 4000
• double: A double precision floating-point number.  Basically a decimal number
• boolean:  true or false

For words,  Java comes with a nice object called String that can store words, sentences, and 
paragraphs:

• String: An object that stores a sequence of .  Examples include “Foolhardy” and “Stop now, 
please”

Declaring Variables and Naming Rules / Conventions:  To create a variable, you must first declare it. 
This means you give it a name and a type.  According to Java syntax, you can name it using letters, 
numbers, and underscores.  According to style, variables are always named beginning with a 
lowercase letter.  If your variable name is made up of two or more words, each subsequent word is 
capitalized.  This is referred to as “Camel Case.”

• eg: myFirstNoun, deathBallColossusCount

A variable is often initialized (given a default value) in it's declaration.  To make your life easier, you can 
declare and initialize several variables at once.  Here are some examples:

• int x, y;
• double taxRate = 0.12, interestRate = 0.05;
• String name = "Indigo Montoya";
• boolean lost = true, found = false;

Final Variables

You can make a variable unchangeable by including the word final in it's declaration.  Final variables
cannot change, they are constants.  

• final double PI = 3.1415926;
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• final int SCREEN_HEIGHT = 600;

Using constants makes it easier to revise code.  If you use TAX_RATE everywhere instead of 0.15, then 
when the government raises the tax rate, you just have to change the value in the variable declaration, 
not everywhere you use it.  

• Always capitalize all the letters in the name of a final variable.  Separate words with and 
underscore character: _

Weird Things About Doubles and Integers

You may have noticed some strange things about doing math with integers and doubles.  When you 
use integers to do math, the answer is always an integer.  This is especially confusing when dividing 
integers. Take the following statement:

5 / 2

5 divided by 2 does NOT work out to be 2.5!  It works out to be 2.  Because you are using integers, Java 
truncates (chops off) the floating-point part and just gives you the integer amount.  IT DOES NOT 
ROUND YOUR ANSWER, just truncates the floating-point part entirely.  That means that:

999 / 1000 

normally is 0.999, but Java truncates the floating-point part and calculates it as 0.

So how do you get Java to calculate 999/1000 to be 0.999?  You have to use doubles:

999 / 1000 becomes 0
999.0 / 1000 becomes 0.999
999 / 1000.0 becomes 0.999
999.0 / 1000.0 becomes 0.999

Floating-point numbers are useful, but they are often a source of confusion because there seems to 
be an overlap between integers and floating-point numbers.  For example, if you have the value 1, is 
that an integer (1), a floating-point number (1.0), or both?  Strictly speaking, Java distinguishes the 
integer value 1 from the floating-point value 1.0, even though they seem to be the same number. They 
belong to different types, and you are not allowed to make assignments between different types. 

For example, the following is illegal:

int x = 1.1;

because the variable on the left is an int and the value on the right is a double.  But it is easy to forget 
this rule, especially because there are places where Java will automatically convert from one type to 
another. For example: 



double y = 1;

should technically not be legal, but Java allows it by converting the int to a double automatically.
This leniency is convenient, but it can cause problems; for example:

double y = 1 / 3;

You might expect the variable y to be given the value 0.333333, which is a legal floating-point value, 
but in fact it will get the value 0.0. The reason is that the expression on the right appears to be the 
ratio of two integers, so Java does integer division, which yields the integer value 0. Converted to 
floating-point, the result is 0.0.

Question 1.  What is the value of each expression after it is evaluated?  If the statement is an error, 
please write Syntax Error.

a. 1 / 4

b. 4.0 / 2

c. 1.0 / 4.0

d. int x = 4.0 / 2

e. double x = 1 / 4

Question 2.  In the earlier example, we saw that double y = 1 / 3; evaluated to 0.0.  Rewrite 
that statement so that it evaluates to 0.3333333

Converting Between Different Types

As I mentioned, Java converts ints to doubles automatically if necessary, because no information is lost 
in the translation. On the other hand, going from a double to an int requires rounding off. Java doesn’t 
perform this operation automatically, in order to make sure that you, as the programmer, are aware of
the loss of the fractional part of the number.

The simplest way to convert a floating-point value to an integer is to use a typecast. Typecasting is so 
called because it allows you to take a value that belongs to one type and “cast” it into another type (in 
the sense of molding or reforming, not throwing).

Unfortunately, the syntax for typecasting is ugly: you put the name of the type in parentheses and use 
it as an operator. For example,

int x = (int) Math.PI;

The (int) operator has the effect of converting what follows into an integer, so x gets the value 3.



Typecasting takes precedence over arithmetic operations, so in the following example, the value of PI 
gets converted to an integer first, and the result is 60, not 62.

int x = (int) Math.PI * 20.0;

Converting to an integer always rounds down, even if the fraction part is 0.99999999.

You can also typecast an integer into a double, although Java does this for you automatically.  For 
example,

double x = (double) 3; 

Question 3.  What is the value of x after each expression?  If it is an error, write Syntax Error.

a. int x = (int) 4.999;
b. double x = (int) 0.999;
c. int x = (double) 8;
d. int x = (int) 4.999 / (int) 2.5;
e. int x = (int) (4.5 / 0.9);

Some Useful Math Information

Java has many built-in math functions.  Some of the most useful ones include:

Math.abs(x); // returns the absolute value of x
Math.pow(base,exp); // returns baseexp

Math.sqrt(x); // returns the square root of x
Math.random(); // returns a random number, where 0.0 <= x < 1.0
Math.PI; // The value of pi: 3.141592653589793

Question 4.  Proceed to http://codingbat.com/home/byngcompsci@gmail.com/fundamentals and 
answer the 4.1 problems: circleArea, average4, investmentCalc, and distance
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