
Assignment 2.2: More on Types and Math
This assignment will continue using input and output from the terminal.  Please refer to Assignment 
2.1 for a refresher on this topic.

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.  Convert the following formula into Java statements.  You don't have to write an entire 
method, but you may wish to do so in BlueJ to check your answers.

a. The radius of a circle, given the area A: r = A /

b. The distance between 2 points P(xp,yp) and Q(xq,yq): D = |xp - xq |

c. The simple interest formula, compounded yearly: A = P(1 + r)n 
A = amount in acount, P = Principle, r = rate, n = years


