
http://www.elet.polimi.it/upload/martucci/index.html

• 6° Modulo – 2^ parte

– Puntatori
• Costruttori di tipi complessi
• Uso della memoria dinamica

– ______________________
– ______________________
– ______________________
– ______________________



Uso di Puntatori
int X,Y,Z;

int V[5]={ 20,21,22,23,24 }  ;

int A, *P, *Q, **PP;

Indir nome Indir nome Indir nome
1000 X X=10; 1000 10 X 1000 124 X
1002 Y Y=X+1; 1002 11 Y 1002 11 Y
1004 Z Z=X+Y; 1004 21 Z 1004 21 Z
1006 20 V[0] 1006 20 V[0] 1006 57 V[0]
1008 21 V[1] 1008 21 V[1] 1008 21 V[1]
1010 22 V[2] 1010 22 V[2] 1010 22 V[2]
1012 23 V[3] 1012 23 V[3] 1012 23 V[3]
1014 24 V[4] 1014 24 V[4] 1014 24 V[4]
10 16 A V [ 5]= 50; !!          10 16 50 A 10 16 34 A
1018 P P=V; 1018 1006 P *P=57; 1018 1006 P
1020 Q Q=&V[4]; 1020 1014 Q A=*Q+10; 1020 1014 Q
1022 PP PP=&Q; 1022 1020 PP X=**PP+100; 1022 1020 PP
1024 1024 1024
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Pointer Types

• pointer variable definitions:
int  *ip; // pointer to variable of type int

char  *c1, *c2, *c3; // pointer to variables of type char

float  **fp; // pointer to pointer to variable of type float

• dereference operator (*) and address-of operator(&):
int  i, *ip = &i, **ipp = &ip, ***ippp = &ipp;

// i is a variable of type int

// ip is a pointer to a variable of type int

// ipp is a pointer to a pointer to a variable of type int

// ippp is a pointer to a pointer to a pointer to a variable of type int

double d = 2.7183, *dp = &d;

// the value of d is 2.7183

// the value of &d is an address (where 2.7183 is stored...)

// the value of dp is the address of d.

// the value of *dp is the value of what dp points to (d or 2.7183)

• string pointers:
char  *string = “This is a string.\n”;

// strings are null (‘\0’) terminated by convention

char *same_string = string;



x A
y Z
temp

char x,y,temp;

cambia i valori di x e y  */
dopo la elaborazione

temp  =  x ; x Z
x  =  y  ; y A
y  =  temp ; temp A

Typedef  struct {   int a[20];   char b[100] …….  }  RECORD;
RECORD  X, Y;

X 1010
Y 1460

/*  per scambiare X ed Y si devono eseguire molte istruzioni 
 … si copiano tutti i byte */

/* si scrive sempre un breve programma  */
RECORD TEMP;
TEMP= X;
X=Y;
Y=TEMP;

RECORD  *  PX, *PY, *PTEMP;        PX 1010
PY 1460
PTEMP

invece senza l'asterisco ….
PTEMP  =  PX ;
PX  =  PY ; dopo la esecuzione
PY  =  PTEMP;

PX 1460
PY 1010
PTEMP 1010
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333XXXQQQWWWDDDWWWRRRUUULLL

1HOOD�GHILQL]LRQH�GL�XQ�SXQWDWRUH�HC�QHFHVVDULR�LQGLFDUH�LO�WLSR
GHOOD�YDULDELOH�SXQWDWD�
Í� LO�FRPSLODWRUH�SXRC�HIIHWWXDUH�FRQWUROOL� VWDWLFL� VXOO
XVR�GHL
SXQWDWRUL�

(((VVVHHHPPPSSSLLLRRR���

WWW\\\SSSHHHGGGHHHIII���VVVWWWUUUXXXFFFWWW^̂̂«««`̀̀UUUHHHFFFRRRUUUGGG���

int *p, A;
record *q, X;

p=&A;
q=p; /*warning!*/
q=&X;
*p=*q; /* errore! */

+ 9LHQH�VHJQDODWR�GDO�FRPSLODWRUH� �ZDUQLQJ�� LO� WHQWDWLYR�GL
XWLOL]]R�FRQJLXQWR�GL�SXQWDWRUL�D�WLSL�GLIIHUHQWL�
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999DDDUUULLLDDDEEELLLOOOLLL���'''LLLQQQDDDPPPLLLFFFKKKHHH

,Q� &� VL� SRVVRQR� GHILQLUH� HC� SRVVLELOH� FODVVLILFDUH� OH
YDULDELOL� LQ� EDVH� DO� ORUR� WHPSR� GL� YLWD�� HC� SRVVLELOH
LQGLYLGXDUH�GXH�FDWHJRULH�

� YDULDELOL�DXWRPDWLFKH
� YDULDELOL�GLQDPLFKH

999DDDUUULLLDDDEEELLLOOOLLL���DDDXXXWWWRRRPPPDDDWWWLLLFFFKKKHHH���

��/
DOORFD]LRQH�H�OD�GHDOORFD]LRQH�GL�YDULDELOL�DXWRPDWLFKH
HC� HIIHWWXDWD� DXWRPDWLFDPHQWH� GDO� VLVWHPD� �VHQ]D
O
LQWHUYHQWR�GHO�SURJUDPPDWRUH��

��2JQL� YDULDELOH� DXWRPDWLFD� KD� XQ� QRPH�� DWWUDYHUVR� LO
TXDOH�OD�VL�SXRC�ULIHULUH�

��,O� SURJUDPPDWRUH� QRQ� KD� OD� SRVVLELOLWDC� GL� LQIOXLUH� VXO
WHPSR�GL�YLWD�GL�YDULDELOL�DXWRPDWLFKH�



int X,Y,Z;
int V[5]={ 20,21,22,23,24 }  ;
int A, *P, *Q, **PP;
typedef  struct { int C1; float C2 } Coppia;
Coppia K, *Pk;
void F1(int P1) 
{ int AA, BB;   }  ;
void F2(int P1) 
{ int CC, DD;   }  ;

Indir nome Indir nome Indir nome
1000 X F1(15); 1000 X F1(15); 1000 X F1(15);
1002 Y 1002 Y F2(55); 1002 Y F2(55);
1004 Z 1004 Z 1004 Z X=Y;
1006 20 V[0] 1006 20 V[0] 1006 20 V[0] eccetera
1008 21 V[1] 1008 21 V[1] 1008 21 V[1]
1010 22 V[2] 1010 22 V[2] 1010 22 V[2]
1012 23 V[3] 1012 23 V[3] 1012 23 V[3]
1014 24 V[4] 1014 24 V[4] 1014 24 V[4]
1016 A 1016 A 1016 A
1018 P 1018 P 1018 P
1020 K 1020 K 1020 K
1022 1022 1022
1024 1024 1024
1026 Pk 1026 Pk 1026 Pk
1028 1028 1028
1030 1030 1030
1032 1032 1032
1034 AA 1034 CC 1034
1036 1036 1036
1038 BB 1038 DD 1038
1040 1040 1040
1042 1042 1042
1044 1044 1044
1046 1046 1046
1048 1048 1048
1050 1050 1050
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999DDDUUULLLDDDEEELLLOOOLLL���'''LLLQQQDDDPPPLLLFFFKKKHHH

999DDDUUULLLDDDEEELLLOOOLLL���GGGLLLQQQDDDPPPLLLFFFKKKHHH���

���� /H�YDULDELOL�GLQDPLFKH�GHYRQR�HVVHUH�DOORFDWH�H�GHDOORFDWH
HVSOLFLWDPHQWH�GDO�SURJUDPPDWRUH�

���� /
DUHD� GL� PHPRULD� LQ� FXL� YHQJRQR� DOORFDWH� OH� YDULDELOL
GLQDPLFKH�VL�FKLDPD�KHDS�

���� /H� YDULDELOL� GLQDPLFKH� QRQ� KDQQR� XQ� LGHQWLILFDWRUH
DVVRFLDWR� DG� HVVH�� PD� SRVVRQR� HVVHUH� ULIHULWH� VROWDQWR
DWWUDYHUVR�LO�ORUR�LQGLUL]]R��PHGLDQWH�L�SXQWDWRUL��

���� ,O� WHPSR�GL�YLWD�GHOOH�YDULDELOL�GLQDPLFKH�HC� O
LQWHUYDOOR�GL
WHPSR� FKH� LQWHUFRUUH� O
DOORFD]LRQH� H� OD� GHDOORFD]LRQH� �FKH
VRQR�VWDELOLWH�GDO�SURJUDPPDWRUH��

+ WXWWH�OH�YDULDELOL�YLVWH�ILQRUD�ULHQWUDQR�QHOOD�FDWHJRULD�GHOOH
YDULDELOL�DXWRPDWLFKH�
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999DDDUUULLLDDDEEELLLOOOLLL���'''LLLQQQDDDPPPLLLFFFKKKHHH

+ ,O� &� SUHYHGH� IXQ]LRQL� VWDQGDUG� GL� DOORFD]LRQH
GHDOORFD]LRQH�SHU�YDULDELOL�GLQDPLFKH�

� PDOORF
� IUHH

1RQ� VRQR� GHILQLWH� D� OLYHOOR� GL� OLQJXDJJLR� GL
SURJUDPPD]LRQH�� PD� D� OLYHOOR� GL� VLVWHPD� RSHUDWLYR�
PHGLDQWH�OD�OLEUHULD�VWDQGDUG��VWGOLE�K!�
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999DDDUUULLLDDDEEELLLOOOLLL���'''LLLQQQDDDPPPLLLFFFKKKHHH

$$$OOOOOORRRFFFDDD]]]LLLRRRQQQHHH���GGGLLL���YYYDDDUUULLLDDDEEELLLOOOLLL���GGGLLLQQQDDDPPPLLLFFFKKKHHH���

/D� PHPRULD� GLQDPLFD� YLHQH� DOORFDWD� FRQ� OD� IXQ]LRQH
VWDQGDUG�PDOORF�

SXQW� ��WLSRGDWR�
��PDOORF���VL]HRI��WLSRGDWR���

� WLSRGDWR�HC�LO�WLSR�GHOOD�YDULDELOH�SXQWDWD
� SXQW�HC�XQD�YDULDELOH�GL�WLSR�WLSRGDWR�

� VL]HRI���HC�XQD�IXQ]LRQH�VWDQGDUG�FKH�FDOFROD�LO�QXPHUR�GL

E\WHV�FKH�RFFXSD�LO�GDWR�VSHFLILFDWR�FRPH�DUJRPHQWR
� HC� QHFHVVDULR� FRQYHUWLUH� HVSOLFLWDPHQWH� LO� WLSR� GHO� YDORUH

ULWRUQDWR��FDVWLQJ����WLSRGDWR�
��PDOORF����

666LLLJJJQQQLLLIIILLLFFFDDDWWWRRR���

+ /D�PDOORF�SURYRFD�OD�FUHD]LRQH�GL�XQD�YDULDELOH�GLQDPLFD
QHOO¶KHDS� H� UHVWLWXLVFH� FRPH� YDORUH� O
LQGLUL]]R� GHOOD
YDULDELOH�FUHDWD�
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$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

#include <stdlib.h>
typedef int *tp;
tp punt;
...

punt

punt=(tp )malloc(sizeof(int));

punt *punt

*punt=12

punt                          *punt

12
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999DDDUUULLLDDDEEELLLOOOLLL���GGGLLLQQQDDDPPPLLLFFFKKKHHH

'''HHHDDDOOOOOORRRFFFDDD]]]LLLRRRQQQHHH���

6L�ULODVFLD�OD�PHPRULD�DOORFDWD�GLQDPLFDPHQWH�FRQ�

IUHH��SXQW��

GRYH�SXQW�HC�O
LQGLUL]]R�GHOOD�YDULDELOH�GD�GHDOORFDUH�

��

punt

?

'RSR� TXHVWD� RSHUD]LRQH�� OD� FHOOD� GL� PHPRULD� RFFXSDWD� GD

SXQW�YLHQH�GHDOORFDWD��
SXQW�QRQ�HVLVWH�SLXC�

(((VVVHHHPPPSSSLLLRRR���

main()
{
char A, *p;

A=’Z’;
p=(char *)malloc(sizeof(char));
*p=A;
...
<uso di *p>
...
free(p);

}
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(((VVVHHHPPPSSSLLLRRR���

#include <stdlib.h>
main()
{
int *p;
/*definizione del puntatore p

ad intero;il contenuto di p non è
ancora definito */

p = (int *) malloc(sizeof (int));
/*definizione del contenuto di p:

indirizzo di una cella di memoria
allocata dinamicamente*/

*p = 55;
/* assegnamento di un valore alla

cella *p referenziata da p */

free(p);
/* deallocazione della cella

referenziata da p; il contenuto
di p non è più definito */

}



int X,Y,Z;

int V[5]={ 20,21,22,23,24 }  ;

int A, *P, *Q, **PP;

typedef  struct { int C1; float C2 } Coppia;

Coppia K, *Pk;

Indir nome Indir nome
1000 X 1000 X Allocazione stack
1002 Y 1002 Y
1004 Z 1004 Z
1006 20 V[0] 1006 20 V[0]
1008 21 V[1] 1008 21 V[1]
1010 22 V[2] 1010 22 V[2]
1012 23 V[3] 1012 23 V[3]
1014 24 V[4] 1014 24 V[4]
1016 A 1016 A
1018 P P= (int *) malloc(sizeof(int)); 1018 P
1020 K 1020 K
1022 1022
1024 1024
1026 Pk Pk=(Coppia*) malloc (sizeof(Coppia)); 1026 Pk
1028 1028
1030 1030
1032 1032
1034 1034
1036 1036
1038 1038
1040 1040
1042 1042
1044 1044 Pk->C1
1046 1046 Pk->C2
1048 1048
1050 1050 *P Allocazione Heap
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(((VVVHHHPPPSSSLLLRRR���

main()
{
int *P, *Q, x, y;

x=5; 
y=14;
P=(int *)malloc(sizeof(int));
Q=(int *)malloc(sizeof(int));

P                                                   

y

14

x

5

Q

*P            

*Q
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*P = 25;
*Q = 30;

3

\

� �

[

�

4


 3


4

3 0

2 5

*P = x;
y = *Q;

3

\

��

[

�

4


 3


 4

30

5

.....
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3

\

��

[

�

4

30

5

...    P = &y;   ...
}

+ O
XOWLPR� DVVHJQDPHQWR� KD� FRPH� HIIHWWR� FROODWHUDOH� OD
SHUGLWD� GHOO
LQGLUL]]R� GL� XQD� YDULDELOH� GLQDPLFD� �TXHOOD
SUHFHGHQWHPHQWH� UHIHUHQ]LDWD� GD� 3�� FKH� ULPDQH� DOORFDWD
PD�QRQ�p�SL��XWLOL]]DELOH�
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333UUURRREEEOOOHHHPPPLLL���OOOHHHJJJDDDWWWLLL���DDDOOOOOO


XXXVVVRRR���GGGHHHLLL���333XXXQQQWWWDDDWWWRRRUUULLL

555LLLIIIHHHUUULLLPPPHHHQQQWWWLLL���SSSHHHQQQGGGHHHQQQWWWLLL������GGGDDDQQQJJJOOOLLLQQQJJJ���UUUHHHIIIHHHUUUHHHQQQFFFHHHVVV������

3RVVLELOLWj�GL�IDUH�ULIHULPHQWR�DG�DUHH�GL�PHPRULD�QRQ�SL�
DOORFDWH�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int *P;
P = (int *) malloc(sizeof(int));
...
free(P);
*P = 100; /*  Da non fare!  */

P * P

3 0
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333UUURRREEEOOOHHHPPPLLL���OOOHHHJJJDDDWWWLLL���DDDOOOOOO


XXXVVVRRR���GGGHHHLLL���333XXXQQQWWWDDDWWWRRRUUULLL

$$$UUUHHHHHH���LLLQQQXXXWWWLLLOOOLLL]]]]]]DDDEEELLLOOOLLL���

3RVVLELOLWj� GL� SHUGHUH� LO� ULIHULPHQWR� DG� DUHH� GL� PHPRULD
DOORFDWH�DO�SURJUDPPD��QRQ�SL��ULXVDELOL��

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int *P,*Q;
P = (int *) malloc ( sizeof (int));
Q = (int *) malloc ( sizeof (int));
*P = 30; *Q = 20;


3� �
4�

P

Q

* P

* Q

2 0

2 0
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3� �4�

P

Q

* P

* Q

2 0

2 0

/¶DUHD� FKH� HUD� SXQWDWD� GD�3�QRQ� q� SL�� UDJJLXQJLELOH��PD
ULPDQH�DOORFDWD�DO�SURJUDPPD�
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333UUURRREEEOOOHHHPPPLLL���OOOHHHJJJDDDWWWLLL���DDDOOOOOO


XXXVVVRRR���GGGHHHLLL���333XXXQQQWWWDDDWWWRRRUUULLL

$$$OOOLLLDDDVVVLLLQQQJJJ���

3RVVLELOLWDC� GL� ULIHULUH� OD� VWHVVD� YDULDELOH� FRQ� SXQWDWRUL
GLYHUVL�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int *p, *q;
p=(int *)malloc(sizeof(int));
*p=3;
q=p; /*p e q puntano alla stessa
      variabile */

*q = 10;  /* anche *p e‘ cambiato! */

�

S

T

FONDAMENTI DI INFORMATICA                                   IL LINGUAGGIO C    457

333XXXQQQWWWDDDWWWRRRUUULLL���DDD���SSSXXXQQQWWWDDDWWWRRRUUULLL������KKKDDDQQQGGGOOOHHH���

8Q� SXQWDWRUH� SXC� SXQWDUH� D� YDULDELOL� GL� WLSR� TXDOXQTXH
�VHPSOLFL� R� VWUXWWXUDWH��� SXRC� SXQWDUH� DQFKH� D� XQ
SXQWDWRUH�

�>W\SHGHI@� 7LSR'DWR 

7LSR3XQW�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int x, *P, *Q, **DoppioPunt;
P = &x;
DoppioPunt = &P;

Q = *DoppioPunt;

3 'RSSLRSXQW

[

4
4

3 'RSSLRSXQW

[

4
4



lista
#include <malloc.h>
#include <stdlib.h>
#include <stdio.h>
#define  NULL 0

typedef struct element {DATIIMPORTANTI  vs;
                        struct element   *next;
                        }ELEMENT ;

ELEMENT *create_list_element();
void add_element( ELEMENT *e);

ELEMENT *head =NULL;

void main( )
{
  int j;
  
  for (j=0; j < 10; ++j)
    add_element ( create_list_element() );
};

/*  -------------------------------  */

ELEMENT *create_list_element()
{
  ELEMENT *p;
  
  p = (ELEMENT *) malloc( sizeof ( ELEMENT ) );
  if (p == NULL)
  {
    printf( "create_list_element: malloc failed.\n");
    exit( 1 );
  }
  p->next = NULL;
  return p;
};

/*  -------------------------------  */

void add_element( ELEMENT *e)
{
  ELEMENT *p;
  /* If the first element (the head) has not been
   * created, create it now.
   */
  if (head == NULL)
  {
    head = e;
    return;
  }
  /* Otherwise, find the last element in the list */
  for (p = head; p->next != NULL; p = p->next)
    ; /* null statement */
  p->next = e;
};
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