Name____________________________________
APCS A (Worksheet – Math.random)

 Random Numbers
Math.random( ) returns a double value with a positive sign, greater than or equal to 0.0 and less than 1.0.  Sometimes this is written as 
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.  Each run should produce a different sequence of pseudo-random numbers. Sample output from Math.random ( ) might look like one of these numbers:
0.15216845510446775
0.5966671247441363
0.7867196270915954
0.17780249620793165

0.30130648009230565
0.3141592653589793




Transforming the Range and Type of Numbers

Multiplying can give a larger range of numbers.  

For example:  when we multiply Math.random( ) by 2 we get:

Math.random( )*2

(0 ≤ n < 1) * 2

gives a random decimal from 0 to 1.9999999…

Here's another example:

Math.random( )*10

(0 ≤ n < 1) * 10

gives a random decimal from 0 to 9.9999999…

Casting the result as an int limits the result to integers.

(int)(Math.random( )*10)

gives one of the following integers {0,1,2,3,4,5,6,7,8,9}

Adding or subtracting can shift the range of the numbers up or down.
(int)(Math.random()*10) + 7

{0,1,2,3,4,5,6,7,8,9}  + 7

so the result would be one of the following integers: {7,8,9,10,11,12,13,14,15,16} 

(int)(Math.random()*10) - 5

{0,1,2,3,4,5,6,7,8,9} – 5

so the result would be one of the following integers: {-5,-4,-3,-2,-1,0,1,2,3,4} 

Watch out for this mistake!

Make sure you cast the result as an int after multiplying. 
For example:  (int)Math.random( )*10 is always zero! 

To fix this mistake we need to put parentheses around Math.random()*10 so that the multiplication happens before the cast:

(int)(Math.random()*10) //now it is correct

See the difference? If not, ask me for an explanation.

//***************************************************************************
// RandomNumbers.java Author: Lewis/Loftus/Cocking

// Demonstrates the creation of pseudo-random numbers

// using Math.random.

//********************************************************************

public class RandomNumbers

{

public static void main (String[] args)

{

int num1;

double num2;

num1 = (int)(Math.random() * 10);

System.out.println ("From 0 to 9: " + num1);

num1 = (int)(Math.random() * 10 + 1);

System.out.println ("From 1 to 10: " + num1);

num1 = (int)(Math.random() * 15 + 20);

System.out.println ("From 20 to 34: " + num1);

num1 = (int)(Math.random() * 20 - 10);

System.out.println ("From -10 to 9: " + num1);

num2 = Math.random();

System.out.println ("A random double [between 0-1]: " + num2);

num2 = Math.random() * 6; // 0.0 to 5.999999

num1 = (int) num2 + 1;

System.out.println ("From 1 to 6: " + num1);

}

}
For exercises 1 to 5, indicate the range of the possible result of each expression.  

1.
Math.random( )
____________________

2.
Math.random( ) * 8 
____________________
3.
(int) (Math.random( ) * 20) 
____________________
4.
(int) (Math.random( ) * 20) + 1 
____________________
5.
(int) Math.random*20 +5 
____________________
For exercises 6 to 13, write an expression using the Math.random ( ) that generates the following:   

6. 
a random integer between 0 & 10 (including 0 but not 10) 
____________________
7. 
a random integer between 0 & 500 (inclusive) 
____________________
8. 
a random integer between 1 & 10 (inclusive) 
____________________
9. 
a random integer between 1 & 500 (including 1 but not 500) 
____________________
10. 
a random integer between 25 & 50 (inclusive) 
____________________
11. 
a random integer between -10 & 15 (including -10 but not 15) 
____________________
12.
a random decimal between 0 & 4 (including 0 but not 4): 
____________________
13.
a random decimal between 3 & 12 (including 3 but not 12):
____________________

_1251489841.unknown

