
TD 6 : listes chaînées

Programmation en C (LC4)

Semaine du 5 mars 2007

1 Listes simplement chaînées

I Exercice 1

s l i s t e_ t ∗ l i s t e_v i d e (void ) {
return NULL;

}

int est_vide ( s l i s t e_ t ∗ l i s t e ) {
return ( l i s t e == l i s t e_v i d e ( ) ) ;

}

I Exercice 2

#include <s td i o . h>

void a f f i c h e_ l i s t e_ i t e r ( s l i s t e_ t ∗ l i s t e ) {
while ( ! est_vide ( l i s t e ) ) {

p r i n t f ( "%u " , l i s t e −>n ) ;
l i s t e = l i s t e −>su ivante ;

}
p r i n t f ( "\n" ) ;

}

void a f f i c h e_ l i s t e_ r e c ( s l i s t e_ t ∗ l i s t e ) {
i f ( ! est_vide ( l i s t e ) ) {

p r i n t f ( "%u " , l i s t e −>n ) ;
a f f i c h e_ l i s t e_ r e c ( l i s t e −>su ivante ) ;

}
p r i n t f ( "\n" ) ;

}

I Exercice 3

#include <a s s e r t . h>
#include <s t d l i b . h>

s l i s t e_ t ∗ a joute (unsigned int n , s l i s t e_ t ∗ l i s t e ) {
s l i s t e_ t ∗ nouv e l l e_ l i s t e = mal loc ( s izeof ( s l i s t e_ t ) ) ;
nouve l l e_ l i s t e−>n = n ;
nouve l l e_ l i s t e−>su ivante = l i s t e ;
return nouv e l l e_ l i s t e ;

}

s l i s t e_ t ∗ en leve_tete ( s l i s t e_ t ∗ l i s t e ) {
a s s e r t ( ! est_vide ( l i s t e ) ) ; /∗ met f i n au programme s i l i s t e n ' e s t pas v ide ∗/
s l i s t e_ t ∗ nouv e l l e_ l i s t e = l i s t e −>su ivante ;
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f r e e ( l i s t e ) ;
return nouv e l l e_ l i s t e ;

}

I Exercice 4

void l i b e r e_ l i s t e ( s l i s t e_ t ∗ l i s t e ) {
while ( ! est_vide ( l i s t e ) )

l i s t e = enleve_tete ( l i s t e ) ;
}

I Exercice 5

void enleve_element (unsigned int n , s l i s t e_ t ∗ l i s t e ) {
s l i s t e_ t ∗ precedent = l i s t e_v i d e ( ) ;
s l i s t e_ t ∗ nouv e l l e_ l i s t e = l i s t e ;
while ( ! est_vide ( l i s t e ) && l i s t e −>n != n) {

precedent = l i s t e ;
l i s t e = l i s t e −>suivant ;

}
i f ( ! est_vide ( l i s t e ) ) {

i f ( est_vide ( precedent ) )
n ouv e l l e_ l i s t e = enleve_tete ( l i s t e ) ;

else

precedent−>suivant = enleve_tete ( l i s t e ) ;
}
return nouv e l l e_ l i s t e ;

}

void enleve_element2 (unsigned int n , s l i s t e_ t ∗ l i s t e ) {
s l i s t e_ t ∗ nouv e l l e_ l i s t e = l i s t e ;
s l i s t e_ t ∗∗ precedent = &nouv e l l e_ l i s t e ;
while ( ! est_vide ( l i s t e ) && l i s t e −>n != n) {

precedent = &l i s t e −>suivant ;
l i s t e = l i s t e −>suivant ;

}
i f ( ! est_vide ( l i s t e ) )

∗ precedent = enleve_tete ( l i s t ) ;
return nouv e l l e_ l i s t e ;

}

2 Stratégie d'allocation mémoire

I Exercice 6

zone_t zone (unsigned int adr , unsigned int t ) {
return ( ( ( adr & 0 x f f f f ) << 16) | ( t & 0 x f f f f ) )

}

unsigned int adr_zone ( zone_t zone ) {
return ( ( zone >> 16) & 0 x f f f f ) ;

}

unsigned int t a i l l e_zone ( zone_t zone ) {
return ( zone & 0 x f f f f ) ;

}

I Exercice 7
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void ajoute_zone_l ibre (unsigned int adr , unsigned int t , memoire_t ∗mem) {
mem−>zones_ l ib r e s = a joute ( zone ( adr , t ) , mem−>zones_ l ib r e s ) ;

}

void ajoute_zone_al louee (unsigned int adr , unsigned int t , memoire_t ∗mem) {
mem−>zones_a l louees = a joute ( zone ( adr , t ) , mem−>zones_a l louees ) ;

}

I Exercice 8

unsigned int u t i l i s e_zone_ l i b r e (unsigned int t , memoire_t ∗mem) {
unsigned int adr_l ibre ;
s l i s t e_ t ∗ l i s t e = mem−>zones_ l ib r e s ;
while ( ! est_vide ( l i s t e ) ) {

i f ( t a i l l e_zone ( l i s t e −>n) >= t ) {
l i s t e −>n −= t ;
adr_l ibre = adr_zone ( l i s t e −>n ) ;
l i s t e −>n = zone ( adr_l ibre + t , t a i l l e_zone ( l i s t e −>n ) ) ;
return adr_l ibre ;

}
l i s t e = l i s t e −>su ivante ;

}
return TAILLE_MEMOIRE;

}

I Exercice 9

#include <s td i o . h>
#include <s t d l i b . h>

char ∗ al loue_zone (unsigned int t , memoire_t ∗mem) {
unsigned int i n d i c e = ut i l i s e_zone_ l i b r e ( t , mem) ;
i f ( i nd i c e == TAILLE_MEMOIRE) {

i f (mem−>ta i l l e_occupa t i on + t <= TAILLE_MEMOIRE) {
i nd i c e = mem−>ta i l l e_occupa t i on ;
mem−>ta i l l e_occupa t i on += t ;

} else {
p r i n t f ( "Plus  de mémoire . \ n" ) ;
e x i t (EXIT_FAILURE) ; /∗ q u i t t e l e programme en ind i quan t l ' échec ∗/

}
}
mem−>zones_a l louees = a joute ( zone ( ind i c e , t ) , mem−>zones_a l louees ) ;
return (mem−>memoire + i nd i c e ) ;

}

I Exercice 10

#include <s td i o . h>
#include <s t d l i b . h>

void l ibere_zone (char ∗ptr , memoire_t ∗mem) {
unsigned int i n d i c e = ptr − mem−>memoire ;
s l i s t e_ t ∗ l i s t e = mem−>zones_a l louees ;
s l i s t e_ t ∗ precedent = l i s t e_v i d e ( ) ;
while ( ! est_vide ( l i s t e ) ) {

i f ( adr_zone ( l i s t e −>n) == ind i c e ) {
ajoute_zone_l ibre ( adr_zone ( l i s t e −>n) , t a i l l e_zone ( l i s t e −>n) , mem) ;
i f ( est_vide ( precedent ) )

mem−>zones_a l louees = enleve_tete ( l i s t e ) ;
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else

precedent−>su ivante = enleve_tete ( l i s t e ) ;
return ;

}
precedent = l i s t e ;
l i s t e = l i s t e −>su ivante ;

}
p r i n t f ( "Demande de l i b é r a t i o n  i n v a l i d e . \ n" ) ;
e x i t (EXIT_FAILURE) ;

}
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