Building Java Programs

Chapter 5
Lecture 5-2: Random Numbers

reading: 5.1 - 5.2
self-check: #8 - 17
exercises: #3 - 6, 10, 12
videos: Ch. 5 #1-2
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The Randomclass

* A Randomobject generates pseudo-random™ numbers.

» Class Randomis found in the j ava. uti| package.
| nport java.util.?*;

Method name | Description

next I nt () returns a random integer

next | nt (max) | returns a random integer in the range [0, max)
in other words, 0 to max-1 inclusive

next Doubl e() |returns a random real number in the range [0.0, 1.0)

» Example:

Random rand = new Randon() ;
| nt randomNunber = rand. nextlnt(10); /[l 0-9
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Generating random numbers

e Common usage: to get a random number from 1 to N
Int n = rand. nextint(20) + 1, /[l 1-20 1 nclusive

* To get a number in arbitrary range [min, max] inclusive:

next | nt ( size of range) + min

« where (size of range) is (max - min + 1)

» Example: A random integer between 4 and 10 inclusive:

Iint n = rand.nextInt(7) + 4;

Copyright 2008 by Pearson Education




Randomuestions

e Given the following declaration, how would you get:
Random rand = new Random() ;

e o

e A random number between 1 and 100 inclusive?
I nt randonl = rand. nextlnt(100) + 1,

e A random number between 50 and 100 inclusive?
| nt randon? = rand. nextint(51) + 50;

« A random number between 4 and 17 inclusive?
I nt randonB8 = rand. nextint(14) + 4,
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Randomand other types

e next Doubl e method returns a doubl e between 0.0 - 1.0

» Example: Get a random GPA value between 1.5 and 4.0:
doubl e randonm3a = rand. next Double() * 2.5 + 1.5;

* Any set of possible values can be mapped to integers
» code to randomly play Rock-Paper-Scissors:

Int r = rand. nextInt(3);
1f (r == 0) {
Systemout. println("Rock");
} elseif (r == 1) {
System out. println("Paper");
} else {
Systemout.println("Scissors"),;
}
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Randomquestion

* Write a program that simulates rolling of two 6-sided dice
until their combined result comes up as 7.

2 +4 =06
3 +5 =28
St e e b |
S L e
=ik e Fnizrat:

You won after 5 tri es!

» Modify the program to play 3 dice games using a method.
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Randomanswer

// Rolls two dice until a sumof 7 is reached.

| nport java.util.?*;

public class Dice {
public static void main(String[] args) {
Random rand = new Randon();
int tries = 0O;

I nt sum = O;

while (sum!=7) {
// roll the dice once
int rolll = rand. nextInt(6) + 1;
int roll2 = rand. nextInt(6) + 1;
sum=roll1l + roll 2;
Systemout.printin(roll1l + " + "
tries++,;

}

Systemout.println("You won after "
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+ roll2 + "

+ tries +

=" + sum;
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* Write a multiplication tutor program.

» Ask user to solve problems with random numbers
from 1-20.

» The program stops after an incorrect answer.

14 * 8 = 112
Correct!

5 * 12 = 60
Correct!

Sat o sa= 74
Correct!

Se e bR A
Correct!

20 * 14 = 280
Correct!

19 * 14 = 256
| ncorrect; the answer was 266
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Randomanswer

| nport java.util.*;

/|l Asks the user to do nultiplication problens and scores them
public class MiultiplicationTutor {
public static void main(String[] args) {
Scanner consol e = new Scanner (Systemin);
Random rand = new Randon();

/| fencepost solution - pull first question outside of |oop
i nt correct = O;

Int |ast = askQuestion(consol e, rand);

int |astCorrect = O;

/1l loop until user gets one w ong
while (last > 0) {

| ast Correct = | ast;

correct ++;

| ast = askQuestion(consol e, rand);

}

Systemout.println("You solved " + correct +
If (correct > 0) {

Systemout.println("Last correct answer was " + |lastCorrect);
}

correctly");
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Randomanswer 2

/'l Asks the user one multiplication problem

[/l returning the answer if they get it right and O if not.

public static int askQuestion(Scanner consol e, Random rand) {
/1l pick two random nunbers between 1 and 20 incl usive

Int nunl = rand. nextlnt(20) + 1;
int nun2 = rand. nextlnt(20) + 1;
Systemout.print(nunt + " * " + npun + " =");

I nt guess = consol e.nextlInt();
I f (guess == nunl * nunR) {
Systemout.println("Correct!");
return nunl * nung;
} else {
Systemout.println("lIncorrect; the correct answer was " +
(nunl * nun®));
return O;
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