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(((VVVHHHPPPSSSLLL���

� 5LFRSLD�O
LQSXW�QHOO
RXWSXW��D�OLQHH��

#include <stdio.h>
main()
{
char s[81];

while (gets(s))
puts(s);

}

� 8VR�GL�SXWV�H�SXWFKDU�

putchar(’A’);
putchar(’B’);
puts("C");
putchar(’D’);

(IIHWWR�

ABC
D
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,,,OOO���555HHHFFFRRRUUUGGG

(((VVVHHHPPPSSSLLLRRR���

6L� YXROH� UHDOL]]DUH� O
DVWUD]LRQH� �FRQWULEXHQWH��
FDUDWWHUL]]DWD�GDL�VHJXHQWL�DWWULEXWL
��1RPH�
��&RJQRPH�
��5HGGLWR�
��$OLTXRWD

&RQ� JOL� VWUXPHQWL� YLVWL� ILQRUD�� SHU� RJQL� FRQWULEXHQWH� HC
QHFHVVDULR�LQWURGXUUH���YDULDELOL�

FKDU1RPH>��@��&RJQRPH>��@�
LQW 5HGGLWR��$OLTXRWD�

VROX]LRQH� VFRPRGD�H�QRQ��DVWUDWWD��� OH�TXDWWUR�YDULDELOL� VRQR
LQGLSHQGHQWL�WUD�GL�ORUR�

�� (C�QHFHVVDULR�XQ�FRVWUXWWR�FKH�FRQVHQWD�O
DJJUHJD]LRQH�GHL��
DWWULEXWL�QHOO
DVWUD]LRQH��FRQWULEXHQWH���LO�UHFRUG�
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777LLLSSSLLL���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWLLL������LLLOOO���555HHHFFFRRRUUUGGG

8Q�UHFRUG�HC�XQ�LQVLHPH�ILQLWR�GL�HOHPHQWL�QRQ�RPRJHQHR�
� LO�QXPHUR�GHJOL�HOHPHQWL�HC�ULJLGDPHQWH�ILVVDWR�D

SULRUL�
� JOL�HOHPHQWL�SRVVRQR�HVVHUH�GL�WLSR�GLYHUVR�
� LO� WLSR� GL� FLDVFXQ� HOHPHQWR� FRPSRQHQWH� �FDPSR�� HC

SUHILVVDWR�
$G�HVHPSLR�

�� � 120(� &2*120( 5('',72� $/,4827$

)))RRRUUUPPPDDDOOOPPPHHHQQQWWWHHH���

,O� UHFRUG� HC� XQ� WLSR� VWUXWWXUDWR� LO� FXL� GRPLQLR� VL� RWWLHQH
PHGLDQWH�SURGRWWR�FDUWHVLDQR�
GDWL�Q�LQVLHPL��$F���$F��������$FQ��LO�SURGRWWR�FDUWHVLDQR�WUD�HVVL�

$F����$F����������$FQ
FRQVHQWH�GL�GHILQLUH�XQ�WLSR�GL�GDWR�VWUXWWXUDWR��LO�UHFRUG��L�FXL
HOHPHQWL�VRQR�Q�SOH�RUGLQDWH�

�DF���DF��������DFQ�
GRYH�DFL³$FL�

$G� HVHPSLR�� ,O� QXPHUR� FRPSOHVVR� HC� GHILQLWR� DWWUDYHUVR� LO
SURGRWWR�FDUWHVLDQR��5�� 5
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���,,,OOO���555HHHFFFRRRUUUGGG���LLLQQQ���&&&������VVVWWWUUUXXXFFFWWW

&ROOH]LRQL� FRQ� XQ� QXPHUR� ILQLWR� GL� FDPSL� �DQFKH
GLVRPRJHQHL��VRQR�UHDOL]]DELOL�LQ�&�PHGLDQWH�LO�FRVWUXWWRUH�GL
WLSR�VWUXWWXUDWR�VWUXFW�

'''HHHIIILLLQQQLLL]]]LLLRRRQQQHHH���GGGLLL���YYYDDDUUULLLDDDEEELLLOOOHHH���GGGLLL���WWWLLLSSSRRR���UUUHHHFFFRRRUUUGGG���

VWUXFW�^��OLVWD�GHILQL]LRQL�FDPSL!�`��LG�YDULDELOH!�
GRYH�
� �OLVWD� GHILQL]LRQL� FDPSL!� HC� O¶LQVLHPH� GHOOH� GHILQL]LRQL

GHL� FDPSL� FRPSRQHQWL�� FRVWUXLWD� XVDQGR� VWHVVH� UHJROH
VLQWDWWLFKH�GHOOD�GHILQL]LRQH�GL�YDULDELOL�

�WLSR�!��FDPSR�!�
�WLSR�!��FDPSR�!�
���
�WLSR1!��FDPSR1!�

� �LG�YDULDELOH!� HC� O¶LGHQWLILFDWRUH� GHOOD� YDULDELOH� GL� WLSR
UHFRUG�FRVLC�GHILQLWD�

(((VVVHHHPPPSSSLLLRRR���

struct { char Nome[20];
 char Cognome[20];

int Reddito;
int Aliquota;

}contribuente;
1RPH�� &RJQRPH�� 5HGGLWR� HG� $OLTXRWD� VRQR� L� FDPSL� GHOOD
YDULDELOH�FRQWULEXHQWH��GL�WLSR�UHFRUG��R�VWUXFW��
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,,,OOO���WWWLLLSSSRRR���VVVWWWUUUXXXFFFWWW

222SSSHHHUUUDDDWWWRRRUUULLL���

*OL�XQLFL�RSHUDWRUL�SUHYLVWL�SHU�GDWL�GL�WLSR�VWUXFW�VRQR�
� O
RSHUDWRUH� GL� DVVHJQDPHQWR� � ��� HC� SRVVLELOH

O¶DVVHJQDPHQWR� GLUHWWR� WUD� UHFRUG� GL� WLSR
HTXLYDOHQWH�

� RSHUDWRUL� GL� XJXDJOLDQ]D� H� GLVXJXDJOLDQ]D
UHOD]LRQDOH��  ��� �

$$$FFFFFFHHHVVVVVVRRR���DDDLLL���FFFDDDPPPSSSLLL���

(C� SRVVLELOH� DFFHGHUH� �H� PDQLSRODUH�� L� VLQJROL� FDPSL� GL� XQ
UHFRUG�
���3HU�DFFHGHUH�DL�FDPSL�GL�XQ�UHFRUG��LQ�&�VL�XVD�OD�QRWD]LRQH

SRVWILVVD��

�LG�YDULDELOH!��FRPSRQHQWH!

LQGLFD� LO�YDORUH�GHO�FDPSR��FRPSRQHQWH!�GHOOD�YDULDELOH
�LG�YDULDELOH!��

� ,� VLQJROL� FDPSL� SRVVRQR� HVVHUH� PDQLSRODWL� FRQ� JOL
RSHUDWRUL�SUHYLVWL�SHU�LO�WLSR�DG�HVVL�DVVRFLDWR�
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$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

struct { char Nome[20];
 char Cognome[20];

int Reddito;
int Aliquota;

}contribuente;

contribuente.Reddito=2000+1500;
strcpy(contribuente.Nome,"Mario");
strcpy(contribuente.Cognome,"Rossi");
contribuente.Aliquota=40;

Renato
*OL�XQLFL�RSHUDWRUL�SUHYLVWL�SHU�GDWL�GL�WLSR�VWUXFW�VRQR

Renato
DVVHJQDPHQWR� � �

Renato
¶DVVHJQDPHQWR� GLUHWWR� WUD� UHFRUG� GL� WLSR

Renato
HTXLYDOHQWH

Renato
RSHUDWRUL� GL� XJXDJOLDQ]D� H� GLVXJXDJOLDQ]

Renato
UHOD]LRQDOH�� ��� �
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,,,QQQLLL]]]LLLDDDOOOLLL]]]]]]DDD]]]LLLRRRQQQHHH���GGGLLL���UUUHHHFFFRRRUUUGGG���

(C�SRVVLELOH�LQL]LDOL]]DUH�L�UHFRUG�LQ�IDVH�GL�GHILQL]LRQH�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

 struct { char Nome[20];
char Cognome[20];
int Reddito;
int Aliquota;

}p=("Mario","Rossi",17000,10);
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,,,OOO���FFFRRRVVVWWWUUUXXXWWWWWWRRRUUUHHH���GGGLLL���WWWLLLSSSRRR���VVVWWWUUUXXXFFFWWW

,O� FRVWUXWWRUH� VWUXFW� SXRC� HVVHUH� XWLOL]]DWR� SHU� GLFKLDUDUH
WLSL�QRQ�SULPLWLYL�EDVDWL�VXO�UHFRUG�

'''LLLFFFKKKLLLDDDUUUDDD]]]LLLRRRQQQHHH���GGGLLL���WWWLLLSSSRRR���VVVWWWUUUXXXWWWWWWXXXUUUDDDWWWRRR���UUUHHHFFFRRRUUUGGG���

W\SHGHI�VWUXFW^�OLVWD�GLFKLDUD]LRQL�FDPSL!`��LG�WLSR!�
GRYH�
� �OLVWD�GHILQL]LRQL�FDPSL!�HC�O¶LQVLHPH�GHOOH�GHILQL]LRQL
GHL�FDPSL�FRPSRQHQWL�

���LGBWLSR!�HC�O
LGHQWLILFDWRUH�GHO�QXRYR�WLSR�

$G�HVHPSLR�

typedef struct { int anno;
int mese;

 int giorno;
 }tipodata;

tipodata data;
unsigned int anno=1999;

data.anno=anno;
data.mese=1;
data.giorno=6;

+ *OL� LGHQWLILFDWRUL� GL� FDPSR� GL� XQ� UHFRUG� GHYRQR� HVVHUH
GLVWLQWL� WUD� ORUR��PD� QRQ� QHFHVVDULDPHQWH� GLYHUVL� GD� DOWUL
LGHQWLILFDWRUL��DG�HV���DQQR��
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,,,���555HHHFFFRRRUUUGGG���LLLQQQ���&&&

555LLLDDDVVVVVVXXXPPPHHHQQQGGGRRR���

6LQWDVVL�
>W\SHGHI@�VWUXFW�^

�WLSRB�!��QRPHBFDPSRB�!�
�WLSRB�!��QRPHBFDPSRB�!�

���
�WLSRB1!��QRPHBFDPSRB1!�

����������� ��`���QRPH!�

999LLLQQQFFFRRROOOLLL���

� �QRPHBFDPSRBL!� H
� XQ� LGHQWLILFDWRUH� VWDELOLWR� FKH
LQGLYLGXD�LO�FDPSR�L�HVLPR�

� �WLSRBL!�H
�XQ�TXDOVLDVL�WLSR��VHPSOLFH�R�VWUXWWXUDWR�
� �QRPH!�HC�O¶LGHQWLILFDWRUH�GHOOD�VWUXWWXUD���R�GHO� WLSR�

VH�VL�XVD�W\SHGHI�

888VVVRRR���

� OD� VWUXWWXUD� H
� XQD� FROOH]LRQH� GL� XQ� QXPHUR� ILVVDWR� GL
HOHPHQWL�GL�YDULR�WLSR���WLSRBFDPSRBL!��

� LO� VLQJROR�FDPSR��QRPHBFDPSRBL!�GL�XQ� UHFRUG�5�H

LQGLYLGXDWR� PHGLDQWH� OD� QRWD]LRQH�
5��QRPHBFDPSRBL!�

� VH�GXH�VWUXWWXUH�GL�GDWL�GL� WLSR�VWUXFW� KDQQR� OR� VWHVVR
WLSR��DOORUD�HC�SRVVLELOH�O
DVVHJQDPHQWR�GLUHWWR�
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999HHHWWWWWWRRRUUULLL���HHH���UUUHHHFFFRRRUUUGGG

1RQ�FL�VRQR�YLQFROL� ULJXDUGR�DO� WLSR�GHJOL�HOHPHQWL�GL�XQ
YHWWRUH�� VL� SRVVRQR� UHDOL]]DUH� DQFKH� YHWWRUL� GL� UHFRUG
�WDEHOOH��

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

typedef struct { char Nome[20];
char Cognome[20];
int Reddito;
int Aliquota;
} Contribuente;

contribuente archivio[1000];

+ archivio� HC� XQ�YHWWRUH� GL� ����� HOHPHQWL�� FLDVFXQR�GHL
TXDOL�HC�GL�WLSR�contribuente ø YHWWRUH� GL� UHFRUG
�VWUXWWXUD�WDEHOODUH��

1RPH &RJQRPH 5HGGLWR $OLTXRWD

�

�

�

«

���

Renato
�R�GHO�WLSR�

Renato
VH�VL�XVD�W\SHGHI�
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TIPI STRUTTURATI DEL C - COSTRUTTORE STRUCT - 1

Consente di dichiarare variabili che tramite un unico identificatore
rappresentano un aggregato di informazioni non omogenee
(record).

Costruttore struct {{}}
• una struttura (record) è definita come un insieme prefissato di

campi (elementi) non omogenei
• ogni campo è dotato di nome e di tipo

Dichiarazione di una variabile di tipo record

SINTASSI

struct {{
tipo_campo1nome_campo1;
tipo_campo2nome_campo2;
tipo_campo3nome_campo3;
}}nome_var;

SEMANTICA

• nome_var rappresenta il valore della variabile (valore visto come
aggregato di valori di tutti i suoi campi)

• &nome_var rappresenta l’indirizzo del primo byte allocato per la
variabile
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COSTRUTTORE STRUCT - 2

Accesso ai campi della struttura: sintassi C (operazione legata al
costruttore di tipo): notazione puntata

nome_var. nome_campo1

struct {{
char cognome[30];
char nome[30];
int matricola;
int votiesa[29];
}}studente;

studente.matricola
studente.votiesa[3]
studente.cognome[0]

Operatori utilizzabili per i singoli campi: operatori «leciti» per il tipo
del campo

Operazioni «globali»: assegnamento

typedef struct {{
char cognome[30];
char nome[30];
int matricola;
int votiesa[29];
}}STUDENTE;

STUDENTE studente1,studente2;

studente2=studente1;



Structs in C - VECCHIA NOTAZIONE!!!

2structs -

• Keyword struct
– introduces the definition
– followed by optional tag
– members within braces
– optional instance(s)

• Example of struct definition

Definition

struct <tag> {

    datatype membername:

    datatype membername;

    datatype membername;

}   instance1, instance2;



Structs in C - VECCHIA NOTAZIONE!!!

1structs -

Examples
struct employee {

char name[MAXNAME];
int age;
}  emp;

struct date {
int month, day, year;
}  HIRE_DATE, TERM_DATE, CURRENT_DATE;

struct pay_period {
struct date start;
struct date end;
}  Emp_Worked, Emp_Schedule;



Structs in C - NUOVA NOTAZIONE!!!

8structs -

Typedef
• Creates synonym for defined data type

any data type, not just structs
typedef int integer; /* now integer means int */

• Often used with structs to make shorter type 
names

typedef struct family_type family_rec;
/* now family_rec means struct family_type */

• Does NOT create new data type

• Does NOT allocate storage



Structs in C

9structs -

Typedef Examples
typedef int WORDSIZENUM;

struct date 
{

int month, day, year;
};

typedef struct pay_period 
{

struct date start;
struct date end;

} PAY;

PAY week1;



Structs in C

3structs -

Usage

• S t r u c t  Cannot be compared
members not always in consecutive bytes
machine-dependent memory boundaries - ATTENZIONE a == e !=

• Can be initialized
– using initializer list like arrays
   remaining members set to 0 or NULL
– extern structs initialized by default
– by assignment
   of same type struct
   of each member
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Spazio di memoria allocato per una variabile di tipo struct

• adeguato a contenere i valori dei suoi campi
• lo spazio di memoria viene allocato ad indirizzi fisici contigui

Rappresentazione in memoria di una struttura



Structs in C

2structs -

Memory and Struct
Given: struct family_rec {

int id_num;
char name[15];
int num_members;
double income;
} family1;

family1
Indirizzo primo byte



Structs in C

3structs -

Nested Structs
struct address {

char city[21];
char state[3];
char zip[6];
};

city
state
zip

struct address default;
strcpy(default.city, “Hammond”);



Structs in C

4structs -

Nested Structs
Given: struct address {

char city[21];
char state[3];
char zip[6];

};

struct family_rec {
int id_num;
char name[15];
   char category;
struct address addr;
double income;

} family1, family2;



Structs in C

5structs -

Nested Structs
family1

(struct address)

id_num

name

category

income

addr

citystate

zip



Structs in C

6structs -

Nested Structs - Accessing Members

family1.id_num = 5;
strcpy(family1.name,”Jones”);
family1.category = 'V';
strcpy(family1.addr.city,”Gary”);
strcpy(family1.addr.state,”IN”);
strcpy(family1.addr.zip,”46403”);
family1.income = 600.00;
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6LQWDVVL�
>W\SHGHI@�VWUXFW�^

�WLSRB�!��QRPHBFDPSRB�!�
�WLSRB�!��QRPHBFDPSRB�!�

���
�WLSRB1!��QRPHBFDPSRB1!�

����������� ��`���QRPH!�

999LLLQQQFFFRRROOOLLL���

� �QRPHBFDPSRBL!� H
� XQ� LGHQWLILFDWRUH� VWDELOLWR� FKH
LQGLYLGXD�LO�FDPSR�L�HVLPR�

� �WLSRBL!�H
�XQ�TXDOVLDVL�WLSR��VHPSOLFH�R�VWUXWWXUDWR�
� �QRPH!�HC�O¶LGHQWLILFDWRUH�GHOOD�VWUXWWXUD���R�GHO� WLSR�

VH�VL�XVD�W\SHGHI�

888VVVRRR���

� OD� VWUXWWXUD� H
� XQD� FROOH]LRQH� GL� XQ� QXPHUR� ILVVDWR� GL
HOHPHQWL�GL�YDULR�WLSR���WLSRBFDPSRBL!��

� LO� VLQJROR�FDPSR��QRPHBFDPSRBL!�GL�XQ� UHFRUG�5�H

LQGLYLGXDWR� PHGLDQWH� OD� QRWD]LRQH�
5��QRPHBFDPSRBL!�

� VH�GXH�VWUXWWXUH�GL�GDWL�GL� WLSR�VWUXFW� KDQQR� OR� VWHVVR
WLSR��DOORUD�HC�SRVVLELOH�O
DVVHJQDPHQWR�GLUHWWR�
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999HHHWWWWWWRRRUUULLL���HHH���UUUHHHFFFRRRUUUGGG

1RQ�FL�VRQR�YLQFROL� ULJXDUGR�DO� WLSR�GHJOL�HOHPHQWL�GL�XQ
YHWWRUH�� VL� SRVVRQR� UHDOL]]DUH� DQFKH� YHWWRUL� GL� UHFRUG
�WDEHOOH��

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

typedef struct { char Nome[20];
char Cognome[20];
int Reddito;
int Aliquota;
} Contribuente;

contribuente archivio[1000];

+ archivio� HC� XQ�YHWWRUH� GL� ����� HOHPHQWL�� FLDVFXQR�GHL
TXDOL�HC�GL�WLSR�contribuente ø YHWWRUH� GL� UHFRUG
�VWUXWWXUD�WDEHOODUH��

1RPH &RJQRPH 5HGGLWR $OLTXRWD

�

�

�

«

���



FONDAMENTI DI INFORMATICA                                   IL LINGUAGGIO C    420
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$OOR� VWHVVR� PRGR�� VL� SRVVRQR� IDUH� UHFRUG� GL� UHFRUG� H
UHFRUG�GL�YHWWRUL��DG�HVHPSLR�

typedef struct{ int giorno;
int mese;
int anno;

}data

typedef struct{ char nome[20];
char cognome[40];
data data_nasc;

} persona;

persona P;
…
P.data_nasc.giorno=25;
P.data_nasc.mese=3;
P.data_nasc.anno=1992;
…
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(((TTTXXXLLLYYYDDDOOOHHHQQQ]]]DDD���GGGLLL���WWWLLLSSSRRR

6WUXWWXUDOH 9DULDELOL� FRQ� OD� VWHVVD� VWUXWWXUD
LQWHUQD� VRQR�FRQVLGHUDWH� �HTXLYDOHQWL
�DQFKH� VH� QRQ� KDQQR� OR� VWHVVR
LGHQWLILFDWRUH�GL�WLSR��

1RPLQDOH 6RQR� HTXLYDOHQWL� VROR� YDULDELOL� FKH
IDQQR� ULIHULPHQWR� DOOR� VWHVVR
LGHQWLILFDWRUH�GL�WLSR�

+ ,Q� &� QRQ� VL� VSHFLILFD� TXDOH� WLSR� GL� HTXLYDOHQ]D� YHQJD
DGRWWDWR�� HVLVWRQR� UHDOL]]D]LRQL� GHO� OLQJXDJJLR� FKH
DGRWWDQR� � HTXLYDOHQ]D� VWUXWWXUDOH�� DOWUH� HTXLYDOHQ]D
QRPLQDOH�

➸ 3HU� JDUDQWLUH� OD� SRUWDELOLWDC� XVDUH� VHPSUH� HTXLYDOHQ]D
QRPLQDOH�
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ARRAY DI STRUTTURE

#define N 1000

typedef struct {{
char cognome[30];
char nome[30];
int matricola;
int votiesa[29];
}}STUDENTE;

STUDENTE iscrittiaer[N], iscrittiges[N],
iscrittimec[N];

iscrittiaer[20].matricola
iscrittimec[300].votiesa[27]
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