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Numbers in Java

int day = 60 * 60 * 24; //seconds in a day

Type Variable Name Assignment Expression

There are other types we can use for numbers:

int, byte, short, long, float, double
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Numbers in Java
Data Type Size Description

byte 1 byte Stores whole numbers from -128 to 127

short 2 bytes Stores whole numbers from -32,768 to 32,767

int 4 bytes Stores whole numbers from -2,147,483,648 to 2,147,483,647

long 8 bytes
Stores whole numbers from -9,223,372,036,854,775,808 to 
9,223,372,036,854,775,807

float 4 bytes
Stores fractional numbers. Sufficient for storing 6 to 7 decimal 
digits

double 8 bytes Stores fractional numbers. Sufficient for storing 15 decimal digits
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Type mismatch: cannot convert from 
int to byte



Numbers in Java: Example
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Numbers in Java: Example

5

First two integer numbers are divided. 
The result is saved in a double variableA double number and an integer are 

divided. The result is saved in a double 
variable

Output: 10.2, 2, 2.5



Number as Input



Number as Input



Class Activity
(1)

5 minutes

Draw a flowchart and then code 

Program: 

• Take in a circle radius as an input

• Print its area and circumference

• Note: Pi=3.141 



Start

End

Read radius

PI = 3.141

area = PI*radius*radius

counter<b

counter mod 2 = 0

circumference = PI * radius * 2

Print area & 
circumference

Flowchart
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Scientific Notation
Scientific notation is useful for representing floating-point numbers that are 
much greater than or much less than 0, such as 6.02 x 1023

the letter 'e' represents "10 to the power of". For example, "1.51E+1" means 
the same thing as “1.51x10^1”
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Defining Constants

• Variable with a value that we do not want to 
change

• Using the keyword: final

– final int LIST_SIZE = 60;

– final double PI = 3.14;

• From Math library →Math.PI

• From color library → Color.RED
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Note that it is final 
that make a variable 
constant not the 
capitalization



Java Math Class



Java Math Class Methods
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Math.abs() It will return the Absolute value of the given value

Math.max() It returns the Largest of two values

Math.min() It is used to return the Smallest of two values

Math.round() It is used to round of the decimal numbers to the nearest value

Math.sqrt() It is used to return the square root of a number

Math.pow() It returns the value of first argument raised to the power to second argument

Math.floor()
It is used to find the largest integer value which is less than or equal to the argument 
and is equal to the mathematical integer of a double value

Math.random()
It returns a double value with a positive sign, greater than or equal to 0.0 and less 
than 1.0

Math.log() It returns the natural logarithm of a double value

Math.exp()
It returns E raised to the power of a double value, where E is Euler's number and it is 
approximately equal to 2.71828

Math.sin() It is used to return the trigonometric Sine value of a Given double value

Math.sinh() It is used to return the trigonometric Hyperbolic Cosine value of a Given double value

Math.asin() It is used to return the trigonometric Arc Sine value of a Given double value



Example

Math.methodName(parameters)
The Math methods do not print to the console
Each method returns a numeric result
The results are stored, used in expressions, or printed
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Class Activity
(2)

5 minutes

Write Program: 

• Generate a random (integer) 
number between 0 to 100

• Note: The number type is not 
necessarily an int, but the value is 
an integer
e.g., 8.0 is type double but is an 
integer number



Solution

Or you can use round function



Mixing Integers and Reals

• Combining real and integer number results in 
a real number
– 1/2.0    → 0.5 

– 4.0 * 2 → 8.0 4*2 → 8
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ex. 7 / 3 * 1.2 + 3 / 2
1.  7 / 3 * 1.2 + 3 / 2 
2.    2   * 1.2 + 3 / 2 
3.      2.4     + 3 / 2 
4.      2.4     + 1
5.  3.4



Casting
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Type Casting

Converting a type to another

Syntax: (<type>) <expression>
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double doubleNumber = (double) 19/5; // 3.8

int integerNumber = (int) (doubleNumber); //3

Different from the round function



Type Casting: Order Matters!

Case the item immediately next to it
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double x = 1 + 1 / 2;   // 1

double x = (double) 1 + 1 / 2; // 1

double x = 1 + (double) 1 / 2; // 1.5

A better way of doing this:

double x = 1 + 1.0 / 2; // 1.5



Class Activity
(3)

5 minutes

Write Program: 

• Takes two integer numbers as our 
range of input numbers, write code 
that takes in any integer number in 
that range and map it to a value 
between 0 to 1. 

• Note: You are normalizing the 
input to value 0 to 1. For this we 
will use MinMax normalization 
with this formula:

x′ =
𝑥 −min(𝑥)

max 𝑥 −min(𝑥)

• User can make mistake entering 
the numbers in order!



Solution

We can instead use the 
Math.abs() Method

Questions?

Implicit Conversion



Code Testing



Code Testing

Try the following inputs:
5, 1, 2
2, 2, 2



Solution

rangeStart and rangeEnd both the same number!
Fixing this later!

Rename these two 
variables: 

rangeStartTemp, 
rangeEndTemp



Issue

rangeStart and rangeEnd both the same number!
Fixing this later!

Dividing a nonzero floating-point number by zero is undefined in regular arithmetic

Many programming languages produce an error when performing floating-point
division by 0, but Java does not

Java handles this operation by producing infinity or -infinity, depending on the signs of 
the operands

If the dividend and divisor in floating-point division are both 0, the division results in a 
"not a number". Not a number (NaN)

For integer division, the second operand of / or % must never be 0, because division by 
0 is mathematically undefined: runtime error



Integer Overflow
An integer variable cannot store a number larger than the maximum supported by the
variable's data type

An overflow occurs when the value being assigned to a variable is greater than the
maximum value the variable can store (or lower than the minimum value)

Data Type Size Description

int 4 bytes Stores whole numbers from -2,147,483,648 to 2,147,483,647

long 8 bytes
Stores whole numbers from -9,223,372,036,854,775,808 to 
9,223,372,036,854,775,807


