Generating and using Random Numbers in C

To generate random numbers in C, we need to make use of some extra libraries.
#include <stdlib.h>

#include <time.h>

Random numbers generated by a C program are not *really* particularly random but the srand() and rand() functions provide enough randomness for our purposes.
Note: 
<stdlib.h> for srand() and rand()

<time.h> for time()

When generating a random number, we first set the range we want, and then use modulus arithmetic (find remainder) to bring the random numbers generated into this range.

For example: Generate a number between 1 and 10

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

void main()

{

int myrand;

int low = 1;




//lowest of range
int high = 10;




//highest of range
srand(time(NULL));



//seed randomness
myrand = rand() % (high - low + 1) + low;
//generate random number
printf(“%d”,myrand);
}

Exercises
1. Guess my number

a. Generate a random number and provide an interface for the user to guess what it is. Tell the user if they got it right or not. For example:
[image: image1.png]T an thinking of a number.
[Enter your guess: 6
[sorry. not right

[Press any key to continue

try to guess what it is,

it’s betueen 1 and 10.




[image: image2.png]T an thinking of a number.
[Enter your guess: 5
iell donet That was right!

[Press any key to continue

try to guess what it is,

it’s betueen 1 and 10.




b. Rework the program to allow the user to make guesses until they guess right:
(Hint: Do we know exactly how many guesses it will take the user to get it right?)

[image: image3.png]a nunber...try to guess what it is, it’s betueen 1 and 10.

[Encer your guess: 7
[Enter your guess: 8
[Enter your guess: 9

[Encer your guess: 4
iell donet That was right!

[Press any key to continue . .




2. Jackpot

a. Write a program that generates a lucky number for the user (between 1 and 10). There is a prize associated with each number. 5 = Jackpot, 3,4,6,7 = consolation prize, everything else = no prize. Inform the user of their prize.
Some visualisations of program outcomes are shown below:

[image: image4.png]here ve go...your lucky nunber is...6

Not quite the jackpot, hut you still win a hox of Tesco’s mince piest

[Press any key to continue . .



.
[image: image5.png]here ve go...your lucky nunber is...%

Sorry. you didn’t win. Your stocking is empty this Christmas

[Press any key to continue . .




[image: image6.png]OK. . .here ve go...your lucky number is...5

ell done, that’s the JACKPOT! You win a Christmas cake!

[Press any key to continue . . .




b. Extend your game to allow the user to choose whether they want to play or not. For example:
[image: image7.png][Do you want to play JACKPOT? C(y/n>y

OK. . .here ve go...your lucky number is...2

Sorry. you didn’t win. Your stocking is empty this Christmas

[Press any key to continue . .




[image: image8.png][Do you want to play JACKPOT? (y/n>n
0K, mayhe another time

[Press any key to continue . . . _





3.  Coin flip game

a. Generate a random number (0 or 1) to represent “heads” or “tails”. 
Ask the user to guess whether it was heads (h) or tails (t) and tell them if they were right or not. (Remember you will need to convert for the computer: h=0, t=1 we cannot generate random letters, only numbers)
Visualisations:

[image: image9.png][Flcase enter your guess h or €3 h
[You didn’€ win this time ¢

[Press any key to continue . . . _




[image: image10.png]Plcase enter your guess Ch or €
Vou uon?

Press any key to continue .





[image: image11.png][Flcase enter your guess Ch or €37 ¢
[You didn’€ win this time ¢

[Press any key to continue . .




b.  Allow the user to play an extended version of the game where they play a set of 5 games against the computer. For example:
[image: image12.png][Please enter your guess (h or €31 ¢

enter your guess Ch or €31 ¢

enter your guess (h or €31 h

[Please enter your guess (h or €31 ¢
You vor

[Final scores were: Computer: 2 User: 3

[Press any key to continue . .




4. Lottery numbers
a. Generate 6 lottery numbers (you could store these in individual variables, or in an array) 
b. Print your lottery numbers on the screen (run the program a few times and you will see that there are some duplicates)

[image: image13.png][Press any key to continue . . . _




c. (Harder) Adapt your program to stop duplicates being generated.

d. (Very hard) Sort your numbers into ascending order.
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