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Random Numbers
I. What are Random Numbers?
· A random number is a number seemingly “picked out of a hat.”

· Random numbers are indispensable to programs where a degree of “unpredictability” is important, such as games and simulations.

· Some states use computer-generated random numbers instead of ping-pong balls to choose the winning lottery numbers.  
· All lottery games use computer-generated random numbers to create “quick picks” for customers.

II.
The Random Class
· Java’s Random class makes it easy to generate random numbers.

· The Random class is in Java’s “utilities” package, so you will need



import java.util.Random ;

· Random objects (aka: “Random number generator” objects) are created in the usual manner, e.g.



Random generator = new Random() ;


Here, a random number generator has been created with a default “seed” value (see V., below) and is pointed to by Random object variable generator.

III.  Useful Random Class Methods

1. nextDouble() – 
returns a double value in the range 0.0 (inclusive) to 1.0 (exclusive).  


Example:  (using the object created in II., above) 



double x = generator.nextDouble() ;


assigns some random double value to x such that 0.0 <= x < 1.0

2. nextInt() – returns a random integer  



Example:






int num = generator.nextInt()


num will be assigned a randomly generated int value (-2,147,483,648 <= num <= +2,147,483,647)
3. nextInt(n) – (where n is an int expression) returns a random integer between 0 and n-1, inclusive 



Example:
int n = 37 ;




int num = generator.nextInt(n)


num will be assigned a randomly generated int value between 0 and 36, inclusive
IV.  Generating a Random int in a Specific Range

· To generate a random int in the range a..b (inclusive) use



nextInt( b – a + 1 ) + a

· Example: to get a random int between 10 and 99, inclusive, substitute 10 for a and 99 for b:


nextInt( 99 – 10 + 1 ) + 10
  which simplifies to



nextInt( 90 ) + 10


Since nextInt( 90 ) returns an int in the range 0..89, inclusive, adding 10 to that number gives us a number in the range 10..99, inclusive.
V.  How It Works – “seed” Values 
· When we create a random number generator object (“RNG” for short) and do not explicitly specify a “seed” value, i.e.


Random r = new Random() ;  // note empty ()’s
the “seed” is initialized to the number of milliseconds that have elapsed since the previous midnight

· The way RNGs work is that they take their “seed” value, perform some calculations on it to get the random number returned, and then perform some different calculations to update the seed value (so that the next random number is different than the last)
· If you create multiple RNGs with the same initial “seed” value, you will get the same sequence of random numbers! E.g.



Random r = new Random(n) ; // n = any int value
· So, to get the same sequence of random numbers every time, specify the same seed value.  E.g.


Random r = new Random(37) ;
· To get a different sequence each time, don’t specify a seed value – use the default seed:


Random r = new Random() ;

