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stdlib.h

void srand(unsigned int seed)

int rand()
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rand

Return uniformly distributed integers in [0,RAND_MAX]

C standard only requires RAND_MAX to be greater than 32767 (2151)

#include <stdio.h>      
#include <stdlib.h>     
int main ()
{
printf ("RAND_MAX: %d\n", RAND_MAX);
  return 0;
}
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srand

Set the initial seed of the PRG

Default seed 1

srand ( time (NULL))
Current time in seconds from epoch date

It modifies the internal state of the PRG
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The internal state is implementation dependent

Example: Linear Congruential Generator

I
n+1
 = a I

n
 + c  (mod n)

I
0
 is the initial seed

The generated sequence is periodic with period not greater than n 
(can be way smaller than n for bad combinations of the parameters a, 
c and n)
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The internal PRG state is accessed and modified by rand() calls.

No thread safe

int rand_r(unsigned int *seedp)
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How to choose  a different range:

If we want to generate integers in the range [A,B] we can use:

A+(int)((BA+1)*rand()/(RAND_MAX+1.0))

Better than 

A+(rand()%(BA+1))

In some PRG last bits have a smaller period
It skews the uniform distribution (worse if the output range is closer to 
the input range)
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WARNING: the values involved are BIG, so watch for overflows.

/* overflow problems example */
#include <stdio.h>      /* printf, NULL */
#include <stdlib.h>     /* srand, rand */
#include <time.h>       /* time */
int main ()
{
/* genero valori random nell'intervallo [0,20]*/
srand (time(NULL));
int f=rand();
/* risultato errato per overflow*/
int prova=(int)((21)*f/(RAND_MAX+1.0));
printf ("Random number: %d \nÈ sempre 0 perchè ho overflow, infatti il valore 
random era %d e valoreRand/(RAND_MAX+1.0) è %f\n", prova,f,f/(RAND_MAX+1.0));

/*risultato corretto utilizzando double*/
double temp2=f/(RAND_MAX+1.0);temp2=21*temp2;
int res2=(int)temp2;
printf("Random number non sempre uguale a 0: %d \n",res2); 
return 0;
} 

    SOL B   2 - 3 – 2016        Damiano Di Francesco Maesa



9

Università degli studi di Pisa  
Department of Computer Science

    SOL B   2 - 3 – 2016        Damiano Di Francesco Maesa


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 9

