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• 4° Modulo 
– Dati Strutturati

• Array
• Struct
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777LLLSSSLLL���GGGLLL���'''DDDWWWRRR���666WWWUUUXXXWWWWWWXXXUUUDDDWWWLLL

777LLLSSSLLL���GGGLLL���GGGDDDWWWRRR���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWLLL���

,�GDWL�VWUXWWXUDWL��R�VWUXWWXUH�GL�GDWL��VRQR�RWWHQXWL�PHGLDQWH
FRPSRVL]LRQH� GL� DOWUL� GDWL� �GL� WLSR� VHPSOLFH�� RSSXUH
VWUXWWXUDWR��

777LLLSSSLLL���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWLLL���LLLQQQ���&&&���

� YHWWRUL��R�DUUD\�
� UHFRUG��VWUXFW�
� UHFRUG�YDULDQWL��XQLRQ�

7LSL�GL�'DWR

6HPSOLFL 6WUXWWXUDWL

3ULPLWLYL�
int,
char,
float,
double

1RQ3ULPLWLYL�
ULGHILQLWL
enum

puntatori

&RVWUXWWRUL
3ULPLWLYL�
vettori
struct
union

1RQ3ULPLWLYL�
���
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999HHHWWWWWWRRRUUULLL

8Q� YHWWRUH� HC� XQ� LQVLHPH� RUGLQDWR� GL� HOHPHQWL� WXWWL� GHOOR
VWHVVR�WLSR�

&&&DDDUUUDDDWWWWWWHHHUUULLLVVVWWWLLLFFFKKKHHH���GGGHHHOOO���YYYHHHWWWWWWRRRUUUHHH���

� RPRJHQHLWDC
� RUGLQDPHQWR� RWWHQXWR�PHGLDQWH� GHL� YDORUL� LQWHUL� �LQGLFL�

FKH� FRQVHQWRQR� GL� DFFHGHUH� DG� RJQL� HOHPHQWR� GHOOD
VWUXWWXUD�

� ;
� <
� =
�� ��

Q��

Renato
6WUXWWXUDWL

Renato
vettori

Renato
&RVWUXWWRUL

Renato
3ULPLWLYL
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777LLLSSSLLL���GGGLLL���GGGDDDWWWRRR���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWLLL���

,�GDWL�VWUXWWXUDWL��R�VWUXWWXUH�GL�GDWL��VRQR�RWWHQXWL�PHGLDQWH
FRPSRVL]LRQH� GL� DOWUL� GDWL� �GL� WLSR� VHPSOLFH�� RSSXUH
VWUXWWXUDWR��

777LLLSSSLLL���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWLLL���LLLQQQ���&&&���

� YHWWRUL��R�DUUD\�
� UHFRUG��VWUXFW�
� UHFRUG�YDULDQWL��XQLRQ�

7LSL�GL�'DWR

6HPSOLFL 6WUXWWXUDWL

3ULPLWLYL�
int,
char,
float,
double

1RQ3ULPLWLYL�
ULGHILQLWL
enum

puntatori

&RVWUXWWRUL
3ULPLWLYL�
vettori
struct
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1RQ3ULPLWLYL�
���

FONDAMENTI DI INFORMATICA                                   IL LINGUAGGIO C    375

999HHHWWWWWWRRRUUULLL

8Q� YHWWRUH� HC� XQ� LQVLHPH� RUGLQDWR� GL� HOHPHQWL� WXWWL� GHOOR
VWHVVR�WLSR�

&&&DDDUUUDDDWWWWWWHHHUUULLLVVVWWWLLLFFFKKKHHH���GGGHHHOOO���YYYHHHWWWWWWRRRUUUHHH���

� RPRJHQHLWDC
� RUGLQDPHQWR� RWWHQXWR�PHGLDQWH� GHL� YDORUL� LQWHUL� �LQGLFL�

FKH� FRQVHQWRQR� GL� DFFHGHUH� DG� RJQL� HOHPHQWR� GHOOD
VWUXWWXUD�

� ;
� <
� =
�� ��

Q��



Informatica C

Programmazione in linguaggio C - 2

TIPI STRUTTURATI DEL C - COSTRUTTORE ARRAY - 1

Consente di dichiarare variabili che tramite un unico identificatore
rappresentano un aggregato di informazioni omogenee.

Costruttore array [ ]
• un array è definito come una sequenza di lunghezza fissata di

elementi omogenei (dello stesso tipo)
• ogni elemento è individuato tramite un indice che rappresenta la

sua posizione nell’array
• un array rappresenta in modo implicito un ordinamento tra gli

elementi, legato alla loro posizione
• se DIM è la dimensione dell’array (DIM costante intera), l’indice

degli elementi assume valori da 0 a DIM -1

Dichiarazione di una variabile array: sintassi C

tipo_elem nome_array [DIM]

DIM
è un’espressione costante di tipo intero che definisce la
dimensione dell’array

tipo_elem
è il tipo degli elementi (built-in o user-defined, semplice o
strutturato)

nome_array
è l’identificatore (nome) di una variabile (di tipo) array costituita
da DIM elementi di tipo tipo_elem



Informatica C

Programmazione in linguaggio C - 3

COSTRUTTORE ARRAY - 2

Accesso ai singoli elementi: tramite indice (operazione legata al
costruttore di tipo)

nome_array[i]: con questa notazione si individua il valore
dell’elemento i-mo

i   è una variabile (che rappresenta l’indice dell’array) di tipo
integral i cui valori significativi per accedere agli elementi dell’array
sono da 0 a DIM -1

Operatori utilizzabili per i singoli elementi: operatori «leciti» per il
tipo degli elementi

Spazio di memoria allocato per una variabile di tipo array (numero
di byte)

DIM * sizeof(tipo_elem)

lo spazio di memoria viene allocato ad indirizzi fisici contigui

Rappresentazione in memoria di un array: int vett[4]

vett[0] valore di vett[0]

vett[1] valore di vett[1]

vett[2] valore di vett[2]

vett[3] valore di vett[3]

Renato
Spazio di memoria

Renato
DIM * sizeof(tipo_elem)



Informatica C

Programmazione in linguaggio C - 4

COSTRUTTORE ARRAY - 3

La dichiarazione di una variabile di tipo array

• alloca lo spazio di memoria sufficiente a contenere la variabile
• assegna al nome della variabile (nome_array) l’indirizzo del

primo byte che contiene il primo elemento dell’array
• il valore associato a nome_array è quindi un indirizzo ed è

costante
• a nome_array, oltre all’indirizzo è associata anche

l’informazione sul tipo degli elementi che lo compongono e, in
particolare, sulla quantità  di memoria allocata per quel tipo.
Questa «associazione» viene fatta dal compilatore in fase di
traduzione del programma, tramite opportuna modalità  di
indirizzamento in linguaggio macchina.

int vett[30];

Aritmetica degli indirizzi per gli array:

Le notazioni

vett e &vett[0]
vett + 1 e &vett[1]
vett + i e &vett[i]

definiscono lo stesso indirizzo di memoria, e
• l’espressione (vett + i) - (vett + j)

da come valore un intero pari al numero di elementi tra j e i
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999HHHWWWWWWRRRUUULLL

222SSSHHHUUUDDDWWWRRRUUULLL���

,Q�&�QRQ� HVLVWRQR� RSHUDWRUL� VSHFLILFL� SHU� L� YHWWRUL�� SHU
RSHUDUH� VXL� YHWWRUL� q� QHFHVVDULR� RSHUDUH� VLQJRODUPHQWH
VXJOL� HOHPHQWL� FRPSRQHQWL� �FRHUHQWHPHQWH� FRQ� LO� WLSR� DG
HVVL�DVVRFLDWR��

+ QRQ�HC�SRVVLELOH�O
DVVHJQDPHQWR�GLUHWWR�WUD�YHWWRUL�
int V[10], W[10];
…
V=W; /* e` scorretto! */

+ 1RQ�HC�SRVVLELOH� OHJJHUH� �R� VFULYHUH��XQ� LQWHUR�YHWWRUH� �D
SDUWH�� FRPH� YHGUHPR�� OH� VWULQJKH��� RFFRUUH
OHJJHUH�VFULYHUH� OH� VXH� FRPSRQHQWL�� DG� HVHPSLR�� SHU
OHJJHUH�XQ�YHWWRUH�

int V[100];
int  i;

for(i=0; i<100; i++)
{ printf(“valore %d-simo? “, i);

scanf(“%d”, &V[i]);
}
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***HHHVVVWWWLLLRRRQQQHHH���GGGHHHJJJOOOLLL���HHHOOOHHHPPPHHHQQQWWWLLL���GGGLLL���XXXQQQ���YYYHHHWWWWWWRRRUUUHHH���

/H� VLQJROH� FRPSRQHQWL� GL� XQ� YHWWRUH� SRVVRQR� HVVHUH
PDQLSRODWH�FRHUHQWHPHQWH�FRQ�LO�WLSR�DG�HVVH�DVVRFLDWR�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR��� LLLQQQWWW���$$$>>>���������@@@���

+�DJOL�HOHPHQWL�GL�$�HC�SRVVLELOH�DSSOLFDUH�WXWWL�JOL�RSHUDWRUL
GHILQLWL�SHU�JOL�LQWHUL�

4XLQGL�
A[i] =n%i;
A[10]=A[0]+7;
scanf("%d", &A[i]);

…

Renato
,Q� &� QRQ� HVLVWRQR� RSHUDWRUL� VSHFLILFL� SHU� L� YHWWRUL˚�

Renato
QRQ�HC�SRVVLELOH�O
DVVHJQDPHQWR�GLUHWWR�WUD�YHWWRUL

Renato
1RQ�HC� SRVVLELOH� OHJJHUH� �R� VFULYHUH�� XQ� LQWHUR� YHWWRUH

Renato
�

Renato
SDUWH

Renato
OH� VWULQJKH



FONDAMENTI DI INFORMATICA                                   IL LINGUAGGIO C    380

999HHHWWWWWWRRRUUULLL

+ /
LQGLFH� GHYH� HVVHUH� GL� WLSR� LQWHJUDO� W\SH� �LQW�� FKDU� R
HQXP���$G�HVHPSLR�

#include <stdio.h>
typedef enum{blu, giallo, rosso} indice;

main()
{indice k=blu;
 int A[3];

for(k=blu; k<=rosso; k++)
{
printf("Dammi elemento %d: ", k);
scanf("%d", &A[k]);
}

printf("Valore %d:%d\n",blu,A[blu]);
printf("Valore%d:%d\n",giallo,A[giallo]);
printf("Valore %d:%d\n",rosso,A[rosso]);
}
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999HHHWWWWWWRRRUUUHHH���FFFRRRPPPHHH���FFFRRRVVVWWWUUUXXXWWWWWWRRRUUUHHH���GGGLLL���WWWLLLSSSRRR

,Q�&�HC�SRVVLELOH�XWLOL]]DUH�LO�FRVWUXWWRUH�>�@�SHU�LQWURGXUUH
WLSL� GL� GDWR� QRQ� SULPLWLYL� FKH� UDSSUHVHQWDQR� SDUWLFRODUL
YHWWRUL�

666LLLQQQWWWDDDVVVVVVLLL���GGGHHHOOOOOODDD���GGGLLLFFFKKKLLLDDDUUUDDD]]]LLLRRRQQQHHH���

W\SHGHI��WLSR�FRPSRQHQWH!��WLSR�YHWWRUH!�>�GLP!@

GRYH�
� �WLSR�FRPSRQHQWH!� HC� O
LGHQWLILFDWRUH� GL� WLSR� GL� RJQL

VLQJROD�FRPSRQHQWH
� �WLSR�YHWWRUH!� HC� O
LGHQWLILFDWRUH� FKH� VL� DWWULEXLVFH� DO

QXRYR�WLSR
� �GLP!� HC� LO� QXPHUR� GL� HOHPHQWL� FKH� FRVWLWXLVFRQR� LO

YHWWRUH��GHYH�HVVHUH�XQD�FRVWDQWH��

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

typedef int Vettori[30];

Vettori  V1,V2;

+�9�� H� 9�� VRQR� YDULDELOL� GL� WLSR� 9HWWRUL�� RJQXQR
UDSSUHVHQWD�XQ�YHWWRUH�GL����HOHPHQWL�LQWHUL�

+�9��H�9��SRVVRQR�HVVHUH�XWLOL]]DWL�FRPH�YHWWRUL�GL�LQWHUL�
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999HHHWWWWWWRRRUUULLL

555LLLDDDVVVVVVXXXPPPHHHQQQGGGRRR���

999DDDUUULLLDDDEEELLLOOOLLL���GGGLLL���WWWLLLSSSRRR���YYYHHHWWWWWWRRRUUUHHH���

�WLSR�FRPSRQHQWH!��QRPH!>�GLP!@�

999HHHWWWWWWRRRUUUHHH���FFFRRRPPPHHH���FFFRRRVVVWWWUUUXXXWWWWWWRRRUUUHHH���GGGLLL���WWWLLLSSSRRR���

W\SHGHI��WLSR�FRPSRQHQWH!��WLSR�YHWWRUH!�>�GLP!@�

999LLLQQQFFFRRROOOLLL���

� �GLP!�HC�XQD�FRVWDQWH�LQWHUD�
� �WLSR�FRPSRQHQWH!� H
� XQ� TXDOVLDVL� WLSR�� VHPSOLFH� R

VWUXWWXUDWR�

888VVVRRR���

� LO�YHWWRUH�H
�XQD�VHTXHQ]D�GL�GLPHQVLRQH�ILVVDWD��GLP!�GL
FRPSRQHQWL�GHOOR�VWHVVR�WLSR��WLSRBFRPSRQHQWH!�

� OD� VLQJROD� FRPSRQHQWH� L�HVLPD� GL� XQ� YHWWRUH� 9� H

LQGLYLGXDWD�GDOO
LQGLFH�L�HVLPR��VHFRQGR�OD�QRWD]LRQH��9>L@�

+�/¶LQWHUYDOOR�GL�YDULD]LRQH�GHJOL�LQGLFL�HC
>�����GLP!��@

� VXL� VLQJROL� HOHPHQWL� HC� SRVVLELOH� RSHUDUH� VHFRQGR� OH
PRGDOLWDC�SUHYLVWH�GDO�WLSR��WLSRBFRPSRQHQWH!�
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,,,QQQLLL]]]LLLDDDOOOLLL]]]]]]DDD]]]LLLRRRQQQHHH���GGGLLL���XXXQQQ���YYYHHHWWWWWWRRRUUUHHH

000HHHGGGLLLDDDQQQWWWHHH���XXXQQQ���FFFLLLFFFOOORRR���

3HU�DWWULEXLUH�XQ�YDORUH�LQL]LDOH�DJOL�HOHPHQWL�GL�XQ�YHWWRUH�
VL� SXRC� DWWXDUH� FRQ�XQD� VHTXHQ]D�GL� DVVHJQDPHQWL� DOOH�1
FRPSRQHQWL�GHO�YHWWRUH�

$$$GGG���(((VVVHHHPPPSSSLLLRRR���

#define N 30
typedef int vettore [N];
vettore v;
int i;
...
for(i=0; i<N;i++)
v[i]=0;

+ /D� �GHILQH� UHQGH� LO� SURJUDPPD� SLXC� IDFLOPHQWH
PRGLILFDELOH�

,,,QQQLLL]]]LLLDDDOOOLLL]]]]]]DDD]]]LLLRRRQQQHHH���LLLQQQ���IIIDDDVVVHHH���GGGLLL���GGGHHHIIILLLQQQLLL]]]LLLRRRQQQHHH���

,Q�DOWHUQDWLYD��HC�SRVVLELOH�LQL]LDOL]]DUH�XQ�YHWWRUH�LQ�IDVH
GL�GHILQL]LRQH�

(((VVVHHHPPPSSSLLLRRR���

int v[10] = {1,2,3,4,5,6,7,8,9,10};

/*  v[0] = 1; v[1]=2;...v[9]=10; */

Renato
#define N 30

Renato
, ,,QQL LL]]L LLDDO OOL LL]]]]DD]]L LLRRQQHH� ��L LLQQ� ��I IIDDV VVHH� ��GGL LL� ��GGHHI IIL LLQQL LL]]L LLRRQQHH˛ ˛˛
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$GGLULWWXUD�HC�SRVVLELOH�IDUH�

int v[]={1,2,3,4,5,6,7,8,9,10};

+ /D� GLPHQVLRQH� HC� GHWHUPLQDWD� VXOOD� EDVH
GHOO
LQL]LDOL]]D]LRQH�
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(((VVVHHHPPPSSSLLLRRR���

6RPPD�GL�GXH�YHWWRUL��VL�UHDOL]]L�XQ�SURJUDPPD�FKH��GDWL
GD� VWDQGDUG� LQSXW� JOL� HOHPHQWL� GL� GXH� YHWWRUL� $� H� %�
HQWUDPEL� GL� ��� LQWHUL�� FDOFROL� � H� VWDPSL� JOL� HOHPHQWL� GHO
YHWWRUH�&��DQFRUD�GL����LQWHUL���RWWHQXWR�FRPH�OD�VRPPD�GL
$�H�%�

#include <stdio.h>
typedef int vettint[10];

main()
{
vettint A,B,C;
int i;

/* lettura dei dati */
for(i=0; i<10; i++)
{ printf(“valore di A[%d] ?, i);

scanf(“%d”, &A[i]);
}
for(i=0; i<10; i++)
{ printf(“valore di B[%d] ?, i);

scanf(“%d”, &B[i]);
}

/* calcolo del risultato */
for(i=0; i<10; i++)

C[i]=A[i]+B[i];

/* stampa del risultato */
for(i=0; i<10; i++)

printf(“C[%d]=%d\n”,i, C[i]);
}



Arrays in C

1array  -

• Aggregate of data items of same type

• Elements are individual data items
each has the same type, size, and name (distinguished by

an index)

elements are stored in contiguous memory

int x:

int y[6];

Basic Properties

each member of the array 
has the same datatype as 
this independent variable



Arrays in C

2array  -

• One name, many parts
an array is an indexed variable

elements are referenced by index (subscript)

begins with zero; ends with 1 less than # of elements

    y[0]        y[2] y[5]

int y[6];

Basic Properties

12         11         18         20         15         24

in this case, y[0] is an int; so are y[2] and y[5]the number of
elements allocated;
NOT an index!

an index to indicate
the particular element



Arrays in C

3array  -

• Array name is a constant
represents address of the 1st element; which is all you need to

get to the other elements!

       x = 5       /* allowed; variable, not address*/

       y[0] = 5   /* allowed; variable, not address*/

       y = 18     /* address constant; not allowed */

Basic Properties

12         11         18         20         15         24

x y
y[0] y[5]

y is equivalent to &y[0]x is a variable
y is a constant
y is an address
&y[0] is an address
&y[0] is a constant
y[0] is a variable



Arrays in C

4array  -

• This is when you specify # of elements
can be a constant OR expression (with constant value)

• MUST be known at compile time
given ONCE in [ ] - never again!

#define MAX_SIZE 5

int y[6]; int y[MAX_SIZE + 1];

      y    y[2]

Declaring Arrays

constant

expression,
but constant
value

Renato
expression,

Renato
but constant

Renato
value

Renato
MAX_SIZE + 1];



Arrays in C

5array  -

• Initializing at declaration/definition
- can initialize every element allocated

      int y[6] = {12, 11, 18, 20, 15, 24};

- can initialize fewer than all elements allocated

     int y[6] = {12};  /* remaining elements are set to 0 */

- cannot initialize more elements thanallocated

      int x[2] = {5, 8, 9};

• Using a default number of elements
let compiler determine number of elements to allocate

      int y[ ] = {12, 11, 18, 20, 15};

Declaring Arrays



Arrays in C

6array  -

#define MAX 5

int w[MAX + 1];

int x[6] = {1, 2, 3, 4, 5, 6};

int y[6] = {1, 2, 3};

int z[  ] = {1, 2, 3, 4, 5, 6};

Examples (definitions)

How many elemetns get
allocated in each case?

What are their values?



Arrays in C

7array  -

• Using an index
- represents OFFSET from 1st element; this is the reason

elements must be of the same type (type indicated
amount of storage allocated per element)

- Index may be a constant, integer variable, or integer
expression

y[0] = 3;          y[ctr] = 5;         y[2 + 3 * x] = 10;

• C does NO bounds checking
result of exceeding bounds is system dependent!

You typically will not get a runtime error - it will just allow
you to overwrite unprotected areas of memory!

'Mainframes' (e.g., AXP) will typically give you a runtime
error only after you try to exceed bounds of your allotted
code space, not before you corrupt your program/data!

Referencing Arrays



Arrays in C

8array  -

int y[6];

y[0] = 10;

y[5] = 12;

y[6] = 65; /*  where did this go?  */

Exceeding array bounds is a common problem. Be
careful to only reference existing elements in your
arrays!

Referencing Arrays

it wrote over whatever was at this location!



Arrays in C

9array  -

y[?]       ...

     0          n

sizeof( ) returns number of BYTES in ENTIRE array
because array is a data structure

sizeof(array)/sizeof (char)

sizeof(array)/sizeof(int)

sizeof(array)/sizeof(array[0])

Usage with sizeof()

gives # of elements in array, if array of char
(equal to sizeof(array), which is # of bytes)

gives # of elements in array, if array of int

gives # of elements in array, regardless of type!

Renato
sizeof(array)/sizeof(array[0])



Arrays in C

10array  -

• No C data type for strings
uses null-terminated arrays of char; double quotes denotes

a string (e.g., null-terminated array of char)

Arrays as Strings

char name[6] = "Sam";

name[0]
name

name[5]

S     a     m    \0

indicates end of string,
not end of array!

elements past the null
are not part of the string



Arrays in C

11array  -

• Initialize
can do each char separately or as a string constant

char name[6] = {‘C’, ‘h’, ‘u’, ‘c’, ‘k’, ‘\0’};

char name[6] = “Sam”;

What would be the result from each? How do they
differ?

Arrays as Strings

initialization list of individual chars
Note null character at end - required
for a string!

double quotes implies a
null character at the end

name



Arrays in C

12array  -

• Load from keyboard
one char at a time or as a string

name

for(ctr = 0; name[ctr] != ‘\n’; ++ctr)

    name[ctr] = getchar( );

scanf(“%s”, name);

gets(name);

Arrays as Strings

reads each character until the \n
is encountered; you must insert the
null at the end!

reads string from keyboard; converts
the \n to a null, but will stop at first
'whitespace' character!

reads string from keyboard, including
any whitespace; converts \n to null



Arrays in C

16array  -

• Declared & initialized
similar to one-dimensional

nested braces, commas

char name[3][8] =  {  {‘S’, ‘a’, ‘m’, ‘\0’},

               {‘C’, ‘h’, ‘u’, ‘c’, ‘k’, ‘\0’},

               {‘M’, ‘a’, ‘r’, ‘k’, ‘\0’}  };

     --- or ---

char name[3][8] = {“Sam”, “Chuck”, “Mark”};

the two above initializations are equivalent, since both
use strings; if the \0 (null) characters were not in the first
example, it would not be the same!

Multidimensional Arrays
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///LLLEEEUUUHHHUUULLLDDD���VVVWWWDDDQQQGGGDDDUUUGGG���VVVXXXOOOOOOHHH���VVVWWWUUULLLQQQJJJKKKHHH

,O� &� IRUQLVFH� XQD� OLEUHULD� VWDQGDUG� GL� IXQ]LRQL� � SHU� OD
JHVWLRQH�GL�VWULQJKH�
3HU�SRWHUOD�XWLOL]]DUH�HC�QHFHVVDULR�LQFOXGHUH�LO�ILOH�KHDGHU
�VWULQJ�K!�

#include <string.h>

7UD�WXWWH��OH�IXQ]LRQL�SLXC�FRPXQHPHQWH�XWLOL]]DWH�VRQR�
��VWUOHQ
��VWUFPS
��VWUFDW
��VWUFS\
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///LLLEEEUUUHHHUUULLLDDD���VVVWWWDDDQQQGGGDDDUUUGGG���VVVXXXOOOOOOHHH���VVVWWWUUULLLQQQJJJKKKHHH

������///XXXQQQJJJKKKHHH]]]]]]DDD���GGGLLL���XXXQQQDDD���VVVWWWUUULLLQQQJJJDDD���

LQW�VWUOHQ�FKDU��VWU>�@��
UHVWLWXLVFH� OD� OXQJKH]]D� �FLRHC�� LO� QXPHUR� GL� FDUDWWHUL
VLJQLILFDWLYL��GHOOD�VWULQJD�VWU�VSHFLILFDWD�FRPH�DUJRPHQWR�

$G�HVHPSLR�
char S[10]="bologna";
int k;
…
k=strlen(S); /* k vale 7*/

������&&&RRRQQQIIIUUURRRQQQWWWRRR���WWWUUUDDD���VVVWWWUUULLLQQQJJJKKKHHH���

LQW�VWUFPS�FKDU�VWU�>�@��FKDU�VWU�>�@�
HVHJXH� LO� FRQIURQWR� WUD� OH� GXH� VWULQJKH� GDWH� VWU�� H� VWU��
5HVWLWXLVFH�

��� VH�OH�GXH�VWULQJKH�VRQR�LGHQWLFKH�
��XQ� YDORUH� QHJDWLYR�DG� HVHPSLR�� ����� VH� VWU�� SUHFHGH
VWU���LQ�RUGLQH�OHVVLFRJUDILFR��

��XQ� YDORUH� SRVLWLYR� �DG� HVHPSLR�� ����� VH� VWU�� SUHFHGH
VWU���LQ�RUGLQH�OHVVLFRJUDILFR��
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$G�HVHPSLR�
char S1[10]="bologna";
char S2[10]="napoli";
int k;
…
k=strcmp(S1,S2); /* k < 0 */
k=strcmp(S1,S1); /* k=0*/
k=strcmp(S2,S1); /* k>0 */

������&&&RRRQQQFFFDDDWWWHHHQQQDDDPPPHHHQQQWWWRRR���GGGLLL���VVVWWWUUULLLQQQJJJKKKHHH���

�VWUFDW��FKDU�VWU�>�@��FKDU�VWU�>�@�
FRQFDWHQD� OH� �� VWULQJKH� GDWH� VWU�� H� VWU��� ,O� ULVXOWDWR� GHO
FRQFDWHQDPHQWR�HC�LQ�VWU��

$G�HVHPSLR�
char S1[15]="reggio";
char S2[15]="emilia";
strcat(S1, S2); /*S1="reggioemilia"*/

������&&&RRRSSSLLLDDD���GGGLLL���VVVWWWUUULLLQQQJJJKKKHHH���

VWUFS\�FKDU�VWU�>�@��FKDU�VWU�>�@��
FRSLD�OD�VWULQJD�VWU��LQ�VWU��

$G�HVHPSLR�
char S1[10]="Giuseppe";
char S2[10];
…
strcpy(S1,S2); /* S1="Giuseppe"*/
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,,,QQQSSSXXXWWW���222XXXWWWSSSXXXWWW���DDD���FFFDDDUUUDDDWWWWWWHHHUUULLL

,� GLVSRVLWLYL� GL� LQJUHVVR� HG�XVFLWD� VRQR�YLVWL� FRPH� ILOH� GL
FDUDWWHUL� �ILOH� WHVWR�� WHUPLQDWL� GD� XQD� PDUFD� VSHFLDOH� GL
HQG�RI�ILOH� �(2)�� HG� RUJDQL]]DWL� HYHQWXDOPHQWH� VX� SLXC
OLQHH��QHZOLQH�
?Q
��

fine 
linea fine file 

(EOF) 
(ctrl-Z)

a   7    1      3.7                     b  57 *                     c   6

testina 
lettura

(VLVWRQR�IXQ]LRQL��OLEUHULD�VWDQGDUG��SHU�OHJJHUH�H�VFULYHUH
VLQJROL�FDUDWWHUL�

� JHWFKDU�� UHVWLWXLVFH� LO� SURVVLPR� FDUDWWHUH� GLVSRQLELOH� LQ
LQJUHVVR�

� SXWFKDU��VWDPSD�XQ�FDUDWWHUH�VX�RXWSXW�

�YDULDELOH!� �JHWFKDU��

SXWFKDU��YDULDELOH!�

GRYH��YDULDELOH!�HC�GL�WLSR�LQWHUR��R�FDUDWWHUH��
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Programmazione in linguaggio C - 5

COSTRUTTORE ARRAY: RIDEFINIZIONE DI TIPO

La dichiarazione di tipo (ridefinizione)

typedef tipo_elem tipo_array [DIM];

definisce un nuovo tipo di nome tipo_array: il tipo definito è un
array di DIM elementi di tipo tipo_elem

La dichiarazione di variabile:

typedef int vett[DIM];
vett vettore_di_ingresso;

dichiara una variabile di nome vettore_di_ingresso e di tipo
vett.
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Programmazione in linguaggio C - 6

ARRAY DI ARRAY - 1

L’elemento di un array può essere a sua volta un array.

La dichiarazione

int matrice[Dim2][Dim1];

• definisce la variabile matrice come un array di Dim2 elementi,
dove ciascun elemento è un array di Dim1 elementi interi.

• alloca spazio in memoria (in locazioni fisiche contigue) adatto a
contenere Dim1 x Dim2 interi.

• il nome dell’array (matrice) equivale a &matrice[0] (e a
matrice[0]) e rappresenta l’indirizzo del primo byte di un array
di Dim1 interi.

• &matrice[0][0] rappresenta l’indirizzo del primo byte allocato
per la variabile matrice

La dichiarazione

typedef int vett[Dim1];
vett matrice[Dim2];

è equivalente a quella sopra vista



Informatica C

Programmazione in linguaggio C - 7

ARRAY DI ARRAY - 2

Rappresentazione in memoria di un array a 2 dimensioni: mappa
di memorizzazione

int  matrice [2][3];

matrice[0] valore di matrice[0][0]

valore di matrice[0][1]

valore di matrice[0][2]

matrice[1] valore di matrice[1][0]

valore di matrice[1][1]

valore di matrice[1][2]

Accesso ai singoli elementi

matrice[i][j] denota il valore del j-mo elemento dell’i-mo
array di interi
Simili a righe (i) e colonne (j) e quindi nella mappa di
memorizzazione varia più velocemente l’indice più a destra

Le notazioni

&matrice[i][j] e
&matrice[0][0] + Dim1*i + j

definiscono entrambe l’indirizzo del primo byte dell’elemento (i,j)
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13array  -

int num[6] = { 1, 2, 3, 4, 5, 6 };

Dimensions

int num[2][6] = { { 1, 2, 3, 4, 5, 6 }, { 7, 8 } };

single-dimensioned array
with initializer list

multiple-dimensioned array
(2 dimensions) with partial
initializer list

What is result?

What is result?
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• Subscripts match dimensions
int room[2][3][6];

can think of as 2 “sets” of 3 “rows” and 6 “columns”

Multidimensional Arrays

room[0][0][0]

room[0][2][0]

room[1][0][5]

room[1][1][5]

room[0][2][5]

room[1][2][5]
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15array  -

Multidimensional Arrays
• Really stored in contiguous fashion

int room[2][3][6];

just convenient to think of as 2 “sets” of 3 “rows” and 6 “columns”!

[0][0][0]

[1][0][0] [1][2][5]

[0][1][0] [0][2][0]

[1][1][0] [1][2][0]
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ESEMPIO3 -
CALCOLO PRODOTTO MATRICE PER VETTORE (mat*vett=vris)

...................
int vett[M], mat[N][M], vris[N];
int i,j;
..........................

for(i=0;i<=N-1;i++)
{{
    vris[i]=0;
    for (j=0; j<=M-1;j++)
     vris[i]=vris[i]+mat[i][j]*vet[j];
}}

ESEMPIO4 -
CALCOLO PRODOTTO MATRICE PER MATRICE (mat1*mat2=ris)

...................
int mat1[N][M], mat2[M][K], ris[N][K];
int i,j,k;
..........................

for(i=0;i<=N-1;i++)
 {{
  for (k=0;k<=K,k++)
   {{

ris[i][k]=0;
for (j=0; j<=M-1;j++)

     ris[i][k]=ris[i][k]+mat1[i][j]*mat2[j][k];
}}

 }}
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