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1. - Programmazione in linguaggio C 
Struttura  
Controllo del flusso 

! Frasi sequenziali 
! Frasi condizionali 
! Frasi iterative 
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STRUTTURA DI UN PROGRAMMA  C - 1

programma C

Stile di scrittura di un programma ⇒ leggibilità

• scelta degli identificatori
• indentazione: «struttura grafica» che rispecchia la struttura logica
 

• uso di commenti

parte dichiarativa globale

programma principale
funzione main ( )

funzione f1

funzione f2
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STRUTTURA DI UN PROGRAMMA  C - 2

Parte dichiarativa globale:

• servizi (funzioni) importate da altri moduli (file), cioè definite e
codificate in altri file

• «oggetti» (tipi di dati, variabili, costanti simboliche, prototipi di
funzioni) visibili (utilizzabili) da tutto il programma, cioè da main e
dalle altre funzioni.

Programma principale:

main ()

{

  parte dichiarativa
  locale

  parte esecutiva

}

parola riservata (identificatore di funzione)
appare una e una sola volta nel programma
definisce l’inizio dell’esecuzione
è (formalmente) una funzione

definisce l’insieme di «oggetti» usati dal
programma principale per l’esecuzione.
sono oggetti visibili (locali) a main.

insieme di istruzioni che costituiscono il
programma principale
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STRUTTURA DI UN PROGRAMMA  C - 3

Parte dichiarativa locale

1. dichiarazione di costanti
2. definizione di «nuovi» tipi definiti dall’utente (ridenominazione)
3. dichiarazione di variabili
4. prototipi di funzioni

«Regole» sintattiche sulle dichiarazioni sia locali che globali:

• ogni identificatore usato deve essere prima definito
• ogni variabile usata deve essere prima dichiarata

Parte esecutiva: istruzioni (per tipologia)

• istruzioni di assegnamento
• istruzioni composte
• costrutti di (modifica del flusso di) controllo (costrutti condizionali,

costrutti  ciclici)
• «istruzioni» di  ingresso e uscita
• chiamate di sottoprogrammi (funzioni)
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ESEMPIO 1 - Dichiarazioni e istruzioni
#include <stdio.h>

main ( )

{
 int potenza, base;
 int esponente, i;      /* devono essere >=0*/

 printf("Inserisci il valore della base:");
 scanf("%d",&base);
 printf("Inserisci il valore dell'esponente:");
 scanf("%d", &esponente);

 potenza=1;
 i=0;

 while (i<esponente)
   {
   potenza=potenza*base;
   i=i+1;
    }

 printf("Potenza=%d \n", potenza);
}
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ESEMPIO 2 - Dichiarazioni e istruzioni
#include <stdio.h>

main ( )

{
 int dato, sommatoria;

 sommatoria=0;
 printf("Inserisci il prossimo dato:");
 scanf("%d",&dato);

 while(dato!=0)
  /*ciclo di acquisizione e somma */
 {
  sommatoria=sommatoria+dato;
  printf("Inserisci il prossimo dato:");
  scanf("%d",&dato);
 }

 printf("Il valore della sommatoria e': %d",
sommatoria);
}
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������ VXSSRUWR� D� PHWRGRORJLD� ERWWRP�XS�� OD� VROX]LRQH� GL
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PHGLDQWH� FRQFDWHQD]LRQH�� DOWHUQDWLYD� H� ULSHWL]LRQH
�SURJUDPPD]LRQH�SHU�FRPSRQHQWL�
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/H� VWUXWWXUH� GL� FRQFDWHQD]LRQH�� LWHUD]LRQH� H� DOWHUQDWLYD
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OHWWXUD��VFULWWXUD��VFDQI��SULQWI�

DVVHJQDPHQWR

LVWUX]LRQH�FRPSRVWD��^���`�

LVWUX]LRQH�FRQGL]LRQDOH�LI���HOVH����

LVWUX]LRQH�GL�LWHUD]LRQH��ZKLOH����

HC� XQ� OLQJXDJJLR� FRPSOHWR� �LQ� JUDGR� GL� HVSULPHUH� WXWWH� OH
IXQ]LRQL�FDOFRODELOL��
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666LLLQQQWWWDDDVVVVVVLLL���

^
�'LFKLDUD]LRQL�H�'HILQL]LRQL!
�6HTXHQ]D�GL�,VWUX]LRQL!

`

�VHTXHQ]D�LVWUX]LRQL!��� 
�LVWUX]LRQH!�^���LVWUX]LRQH!�`

I1

I2

I3

In

6LQWDWWLFDPHQWH� HTXLYDOHQWH� D� XQD� VLQJROD� LVWUX]LRQH
�VWUXWWXUDWD��
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'''LLLFFFKKKLLLDDDUUUDDD]]]LLLRRRQQQLLL���HHH���GGGHHHIIILLLQQQLLL]]]LLLRRRQQQLLL���

(C�SRVVLELOH�GHILQLUH�YDULDELOL�FKH�KDQQR�YLVLELOLWj�H�WHPSR
GL�YLWD�OLPLWDWR�DO�EORFFR�VWHVVR�

$G�HVHPSLR�
…
{ int A;

A=100;
printf(“Valore di A: %d\n”, A);

}
…

)RUPDOPHQWH�� LO�FRUSR�GHO�PDLQ�HC� FRVWLWXLWR�GD�XQ
LVWUX]LRQH
FRPSRVWD�

main()
{ int A;

A=100;
printf(“Valore di A: %d\n”, A);

}
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(((VVVHHHPPPSSSLLLRRR���

/*programma che letti due numeri a
  terminale ne stampa la somma*/

#include <stdio.h>

main()
{ int X,Y;

scanf("%d%d",&X,&Y);
printf("%d",X+Y);

}
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,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���LLLIII���

VHOH]LRQD� O¶HVHFX]LRQH� GL� XQD� VROD� WUD� OH� LVWUX]LRQL
FRPSRQHQWL� LQ� EDVH� DO� ULVXOWDWR� GL� XQ¶HVSUHVVLRQH� ORJLFD
�GHWWD�VHOHWWRUH��

LI���HVSUHVVLRQH!�
�LVWUX]LRQH�!

>HOVH
�LVWUX]LRQH�!@

VH� LO� ULVXOWDWR�GL��HVSUHVVLRQH!�q�YHUR� � �FLRHC��GLYHUVR�GD
]HUR�� YLHQH� HVHJXLWD� �LVWUX]LRQH�!�� DOWULPHQWL� YLHQH
HVHJXLWD��LVWUX]LRQH�!�

espressione  
(!=0) (==0)

Istruzione1  Istruzione2  
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#include <stdio.h>
main()
{ int A, B;
scanf(“%d%d”, &A, &B);
if (B==0)

printf (“B vale zero!\n”);
else

printf(“Quoziente: %d\n”, A/B);
}

/D�SDUWH�HOVH�GHOO¶LVWUX]LRQH�LI�q�RS]LRQDOH�

#include <stdio.h>
main()
{ int A, B;
scanf(“%d%d”, &A, &B);
if (B==0)

return; /*termina l’esecuzione
  del main*/

printf(“Quoziente: %d\n”, A/B);
}

,,,QQQGGGHHHQQQWWWDDD]]]LLLRRRQQQHHH���

O¶³LQGHQW´� GHOOH� OLQHH� GHO� WHVWR� GHO� SURJUDPPD� ULVSHWWD
O¶DQQLGDPHQWR� GHOOH� YDULH� LVWUX]LRQL� Å� VL� DXPHQWD� OD
OHJJLELOLWDC�GHO�SURJUDPPD��PRGLILFD�SLXC�IDFLOH��
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LI���HVSUHVVLRQH!�
�LVWUX]LRQH�!

HOVH
�LVWUX]LRQH�!�

+��LVWUX]LRQH�!� HG� �LVWUX]LRQH�!� SRVVRQR� HVVHUH� GL� WLSR
TXDOXQTXH�� VHPSOLFH� R� VWUXWWXUDWR� �DG� HV�� LVWUX]LRQH
FRPSRVWD��R�LI��

(((VVVHHHPPPSSSLLLRRR���

���
int Eta;

if (Eta >=6)
{ if (Eta <=14)

printf("%s","scolare");
}

else 
{

printf("%s","Non scolare");
printf("%d",Eta);

};

��
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int Eta;

if ((Eta >=6) && (Eta <=14))
printf("%s","scolare");

else {
printf("%s","Non scolare");
printf("%d",Eta);

};
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(((VVVHHHPPPSSSLLLRRR���

3URJUDPPD� FKH� OHJJH� GXH� QXPHUL� H� GHWHUPLQD� TXDO� HC� LO
PDJJLRUH�

/* determina il maggiore tra due numeri
file c2.c */

#include <stdio.h>
main()
{
  int primo,secondo;

  scanf("%d%d",&primo,&secondo);
  if (primo>secondo)
       printf("%d",primo);
  else printf("%d",secondo);
}
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/* Programma che calcola le radici di
un’equazione di secondo grado*/

#include <stdio.h>
#include <math.h> /*lib. matematica*/
main()
{
  float a,b,c;
  float  d,x1,x2;

scanf("%f%f%f",&a,&b,&c);
if ((b*b) < (4*a*c))

printf("%s","radici complesse");
else

{
d=sqrt(b*b-4*a*c);
x1=(-b+d)/(2*a);
x2=(-b-d)/(2*a);
printf("%f%f",x1,x2);

};
}
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D�[���E�\� �F�
D�[���E�\� �F�
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#include <stdio.h>
main()
{
  float   A1,B1,C1,A2,B2,C2,XN,YN,D;
  float  X,Y;

  scanf("%f%f%f%\n",&A1,&B1,&C1);
  scanf("%f%f%f%\n",&A2,&B2,&C2);
  XN = (C1*B2 - C2*B1);
  D =  (A1*B2 - A2*B1);
  YN = (A1*C2 - A2*C1);
  if (D == 0)
     {if (XN == 0)

printf("sist. indeterm.\n");
      else
        printf("Nessuna soluz.\n");
     }
  else
     {X= XN/D;
      Y= YN/D;
      printf("%f%f\n",X,Y);
     }
}



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

,,,III���DDDQQQQQQLLLGGGDDDWWWLLL

LI���HVSUHVVLRQH!�
�LVWUX]LRQH�!

HOVH
�LVWUX]LRQH�!�

������ �LVWUX]LRQH�!� HG� �LVWUX]LRQH�!� SRVVRQR� HVVHUH� DQFRUD
LVWUX]LRQL�LI�

+ 6L�SRVVRQR�DYHUH�SLXC�LVWUX]LRQL�LI�DQQLGDWH�

LI���H�!�
LI���H�!�

�L�!�
HOVH

�L�!�

e1  

e2  

i2 i1

(!=0)

(!=0)(==0)

(==0)
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/¶HOVH� VL� ULIHULVFH� VHPSUH� DOO¶LI� SL�� ³LQWHUQR´�� VH� QRQ
VSHFLILFDWR�DOWULPHQWL�

if (n > 0)
if (a > b)

n = a;     /*n > 0 && a > b  */
else   n = b; /*  n > 0 && a <= b */

+ 6H� VL� YXROH� ULIHULUH� O
HOVH� DOO
LI� SLXC� HVWHUQR�� VL� XVDQR� OH
JUDIIH�

if (n > 0)
{ if (a > b) n = a; }/*n>0 && a>b */

else
n = b; /*  n <= 0  */
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/// (((VVVHHHUUUFFFLLL]]]LLLRRR���

'DWL� WUH�QXPHUL� LQWHUL�SRVLWLYL�FKH�UDSSUHVHQWDQR� L� WUH� ODWL
GL�XQ�WULDQJROR��VL�VWDPSL�LO�WLSR�GHO�WULDQJROR��HTXLODWHUR�
LVRVFHOH�R�VFDOHQR��

3ULPD�VSHFLILFD�

PDLQ��
^
�GLFKLDUD]LRQH�GDWL��

��OHJJL�OH�OXQJKH]]H�GHL�ODWL��
�VH�WULDQJROR��VWDPSDQH�LO�WLSR��

`
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&RPH�GDWL� RFFRUURQR� WUH� YDULDELOL� LQWHUH� SHU� UDSSUHVHQWDUH� OH
OXQJKH]]H�GHL�VHJPHQWL�

/*dichiarazione dati */
unsigned  int primo,secondo,terzo;

/* leggi le lunghezze dei segmenti */
  scanf("%d%d%d",&primo,&secondo,&terzo);

/*se triangolo, stampane il tipo */
if (primo + secondo>terzo)
  if (primo==secondo)/*det.il tipo */
     {if (secondo==terzo)
         printf("equilatero");
      else
         printf("isoscele");}
  else
     {if (secondo==terzo)
         printf("isoscele");
      else
         {if (primo==terzo)
             printf("isoscele");
          else
             printf("scaleno");}
     }



C  Program Control Statements

4stmts -

If-else
Single statement conditioned on the if():

form      example

if( expression1 ) if( hour <= 12 )
statement1;     time_of_day = am;

if( expression2 ) if( overdue )
statement2;      print_notice();

else else
statement3;      print_receipt();



C  Program Control Statements

5stmts -

if-else

Multiple statements conditioned:

if( expression )  if( pymt < amt_due ) 
{ {

statement1;     post_acct_bal();
statement2;     print_notice();

} }
else  else  
{ {

statement3;      bal -= pymt;
statement4;      incr_credit_lim();

} }



C  Program Control Statements

6stmts -

Nested if

if( expression1 )
statement1;

else
if( expression2 )

statement2;
else

statement3;

if( expression1 )
statement1;

else
{

statement2;
if( expression2 )

statement3;
else

statement4;
}

extra statement causes braces to be required
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Programmazione in linguaggio C - 4

ISTRUZIONI IF ANNIDATE

if (<condizione1>)
if (<condizione2>)

istr1;
else
istr2;

istr3;

else viene automaticamente associato all’ultimo if «aperto»

if (<condizione1>)
{
  if (<condizione2>)

  istr1;
}
else
  istr2;
istr3;



C  Program Control Statements

7stmts -

Nested if

What is the difference, if any?

if( expression1 )
if( expression2 )

statement1;
else

statement2;

if( expression1 )
if( expression2 )

statement1;
else

statement2;



C  Program Control Statements

8stmts -

Nested if-else-if

This series of statements:

if( expression1 )
statement1;

else
if( expression2 )

statement2;
else

if( expression3 )
statement3;

else
statement4;

is commonly written:

if( expression1 )
statement1;

else if( expression2 )
statement2;

else if( expression3 )
statement3;

else
statement4;



C  Program Control Statements

9stmts -

if conditions

Using logical operators and expressions:

if( a > b )

if( a == b )

if( a )

if( !c )

if( a > b || c == d && d < a )          (what happens here?)

if( (a > b) || ((c == d) && (d < a)) ) 

Logical AND (&&) takes precedence over logical OR (||) 
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Precedence

• Use parentheses when in doubt or to improve readability:

Level Operator

16L ->     .    []    ()
15R sizeof   ++  --   ~   !   +    -     (cast) 
                   * indiretto       &indirizzo
13L *  /   %
12L +    -
11L <<      >>
10L <   <=   >   >=
9L ==   !=
8L &         and bitwise
7L ^          xor bitwise
6L |           or bitwise
5L &&      AND logico
4L ||          OR logico

2R = *= /= %= += -= <<= >>= &= |= ^=
1L ,  virgola



C  Program Control Statements

10stmts -

if with Null stmt

int x, y;

x = 3;
y = 5;

if( x == 3 )
printf(“%d\n”, x);

else ;
printf(“%d\n”, y);

What is the output?

Is the indentation proper?

Why or why not?



Conditional if Statement

� if: branch in one of two directions

if (grades [student] >= passing_grade)

congratulate_student (student);

else {
call_rector (student);

call_parents (student);

}

� Can be nested and daisy-chained

� Use {}s to avoid ambiguity

Note \;" which follows \then" simple statement.

Copyright c1997 by A. E. Naiman C++ Intro Slides|Basic Operations, p. 9



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR������LLLIII���DDDQQQQQQLLLGGGDDDWWWLLL

6WDPSD�GL�XQD�YDULDELOH�GL�WLSR�HQXPHUDWR�

typedef enum{cuori,picche,quadri,
 fiori}seme;

main()
{
seme S;
…
< assegnamento di un valore a S>
…
if (S==cuori)
printf("%s","cuori");

else
if (S==picche)

printf("%s","picche");
else

if (S==quadri)
 printf("%s","quadri");

else
if (S==fiori)

printf("%s","fiori");
}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���666ZZZLLLWWWFFFKKK

&RQVHQWH�GL�VHOH]LRQDUH�O¶HVHFX]LRQH�GL�XQD��R�SLXC��WUD�JOL
1� EORFFKL� GL� LVWUX]LRQL� FRPSRQHQWL�� LQ� EDVH� DO� YDORUH� GL
XQD�HVSUHVVLRQH�

666LLLQQQWWWDDDVVVVVVLLL���

VZLWFK���(VSUHVVLRQH,QWHJUDO7\SH!�
^
FDVH��FRVWDQWH�!���EORFFR�!��>EUHDN�@
FDVH��FRVWDQWH�!���EORFFR�!��>EUHDN�@
���
FDVH��FRVWDQWH1!���EORFFR1!��>EUHDN�@
>GHIDXOW���EORFFR'L'HIDXOW!�@
`

� /¶HVSUHVVLRQH�HC�GHWWD�VHOHWWRUH���'HYH�UHVWLWXLUH�XQ�YDORUH
GL�WLSR�,QWHJUDO7\SH��HQXPHUDELOH��

� 2JQL�FRVWDQWH�DVVRFLDWD�D�XQD�³HWLFKHWWD´�FDVH�GHYH�HVVHUH
GHOOR�VWHVVR�WLSR�GHO�VHOHWWRUH�

� 8Q�YDORUH�SXRC�FRPSDULUH�DO�SLXC�LQ�XQ¶HWLFKHWWD�



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���666ZZZLLLWWWFFFKKK

666LLLJJJQQQLLLIIILLLFFFDDDWWWRRR���

6H� O
HVSUHVVLRQH� UHVWLWXLVFH� XQ� YDORUH� XJXDOH� DG� XQD� GHOOH
FRVWDQWL� LQGLFDWH� �SHU� HVHPSLR� �FRVWDQWH�!��� VL� HVHJXH� LO
�EORFFR�!�H�WXWWL�L�EORFFKL�GHL�UDPL�VXFFHVVLYL�

+ ,� EORFFKL� QRQ� VRQR� PXWXDPHQWH� HVFOXVLYL�� SRVVLELOLWj� GL
HVHJXLUH�LQ�VHTXHQ]D�SL��EORFFKL�GL�LVWUX]LRQL�

333HHH���RRRWWWWWWHHHQQQHHHUUUHHH���OOODDD���PPPXXXWWWXXXDDD���HHHVVVFFFOOOXXXVVVLLLRRRQQQHHH���WWWUUUDDD���LLL���EEEOOORRRFFFFFFKKKLLL���

+  1HFHVVLWj�GL�IRU]DUH�O
XVFLWD�PHGLDQWH�O
LVWUX]LRQH�EUHDN
�FKH�SURYRFD�O
XVFLWD�IRU]DWD�GDOOR�VZLWFK��

(((VVVHHHPPPSSSLLLRRR���

int X;
switch (X%2)
{
case 0: printf(“X e` pari”); break;
case 1:printf(“X e` dispari”); break;
}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

555DDDPPPRRR���GGGLLL���GGGHHHIIIDDDXXXOOOWWW���

(C� SRVVLELOH� VSHFLILFDUH� XQ
HWLFKHWWD� GHIDXOW�� HVVD� YLHQH
HVHJXLWD�SHU�TXDOXQTXH�YDORUH�ULWRUQDWR�GDO�VHOHWWRUH�
,Q� SUDWLFD�� FRQVHQWH� GL� HVHJXLUH� XQ� EORFFR� QHO� FDVR� LQ� FXL� LO
YDORUH�GHOO
HVSUHVVLRQH�QRQ�FRUULVSRQGH�DG�DOFXQD�HWLFKHWWD�



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR������FFFDDDOOOFFFRRROOORRR���GGGHHHOOOOOODDD���GGGXXXUUUDDDWWWDDD���GGGLLL���XXXQQQ���PPPHHHVVVHHH

���DDD���VVVRRROOOXXX]]]LLLRRRQQQHHH���

#define GENNAIO 1
#define FEBBRAIO 2
#define MARZO 3
...
#define NOVEMBRE 11
#define DICEMBRE 12
...
int mese, anno, giorni;
...
switch (mese)
{
case GENNAIO:  giorni = 31;  break;
case FEBBRAIO:
if (<anno bisestile>) giorni = 29;
else giorni = 28;
break;

case MARZO:  giorni = 31;  break;
case APRILE:  giorni = 30;  break;
case MAGGIO:  giorni = 31;  break;
case GIUGNO:  giorni = 30;  break;
case LUGLIO:  giorni = 31;  break;
case AGOSTO:  giorni = 31;  break;
case SETTEMBRE:  giorni = 30; break;
case OTTOBRE:  giorni = 31;  break;
case NOVEMBRE:  giorni = 31;  break;
case DICEMBRE: giorni = 31;
}
...

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

���DDD���VVVRRROOOXXX]]]LLLRRRQQQHHH���

switch (mese)
{
case FEBBRAIO:
if (<bisestile>) giorni = 29;
else giorni = 28;
break;

case APRILE:  giorni = 30;  break;
case GIUGNO:  giorni = 30;  break;
case SETTEMBRE:  giorni = 30;  break;
case NOVEMBRE:  giorni = 30;  break;
default:  giorni = 31;
}

�D�VROX]LRQH�

switch (mese)
{
case FEBBRAIO:
if (<bisestile>) giorni = 29;
else giorni = 28;
break;

case APRILE:
case GIUGNO:
case SETTEMBRE:
case NOVEMBRE:  giorni = 30;  break;
default:  giorni = 31;
}



C  Program Control Statements

12stmts -

switch

• Like a special instance of if else-if else ...
• MUST have INTEGER condition for

branching
• Evaluates integer expression then

compares it to CONSTANT VALUES in
each case

• Each constant “case” must be different
like a special C label



C  Program Control Statements

13stmts -

switch

switch ( integer expression )
{

case int-const1: statement1;
statement2;
break;

case int-const2: statement3;
statement4;
break;

           .           .           .
default: statement5;

statement6;
break;

}



C  Program Control Statements

14stmts -

switch

• Can have multiple statements per case
statements for a case need NOT be enclosed by braces

• Normally a case is concluded by a break
break causes immediate exit from switch

if NO break, ALL subsequent statements will be executed
because switch is actually like a computed “goto”

break statement also used with iteration (looping) in C

• default is a “case” for all other conditions



C  Program Control Statements

15stmts -

What’s wrong
with this section
of code?

char a, b, c, d, f, grade;
int actr, bctr, cctr, dctr, fctr, ictr;

printf(“Enter letter grade: “);
scanf(“%c”, &grade);

switch (grade)
{

case a:  ++actr;
              break;
case b:  ++bctr;
              break;
case c:  ++cctr;
              break;
case d:  ++dctr;
              break;
case f:  ++fctr;
              break;
default: ++ictr;
              break;

}

/* given these declarations */



Conditional switch Statement

� switch: a multi-branch juncture

switch (user_command) {

case 'Y': case 'y':

// ...

break;

case 'N': case 'n':

// ...

break;

default:

// ...

break;

}

� Do not forget the breaks|even for last case

Some say to avoid in C++.

Copyright c1997 by A. E. Naiman C++ Intro Slides|Basic Operations, p. 10



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR������888QQQDDD���FFFDDDOOOFFFRRROOODDDWWWUUULLLFFFHHH

6L� YXROH� UHDOL]]DUH� XQ� SURJUDPPD� FKH� HPXOL� LO
FRPSRUWDPHQWR� GL� XQD� FDOFRODWULFH� LQ� JUDGR� GL� HIIHWWXDUH
OH�RSHUD]LRQL�DULWPHWLFKH�VX�GXH�RSHUDQGL�$�H�%�
6L� VXSSRQJD� FKH� O¶XWHQWH� LPPHWWD� O¶RSHUD]LRQH� QHO
IRUPDWR�

$�RS�%� 
GRYH�RS�SXRC�YDOHUH�����������������

#include <stdio.h>

main()
{
int A, B;
char op;

printf("Digita l’operazione che vuoi effettuare 
[formato da usare A op B=] :\n");

scanf("%d%c%d =", &A, &op, &B);
switch (op)
{
case ’+’: printf("%d\n", A+B);break;
case ’-’: printf("%d\n", A-B);break;
case ’*’: printf("%d\n", A*B);break;
case ’%’: printf("%d\n", A%B);break;
case ’/’: printf("%d\n", A/B);break;
case ’:’: printf("%f\n",(float)A/(float)B);break; /*

divisione non intera*/
default: printf("\n operazione non prevista\n");
}

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���GGGLLL���LLLWWWHHHUUUDDD]]]LLLRRRQQQHHH������wwwhhhiiillleee

&RQVHQWH� OD� ULSHWL]LRQH� GHOO¶LVWUX]LRQH� FRPSRQHQWH� � LQ
PRGR�FRQWUROODWR�GD�XQD�HVSUHVVLRQH�

666LLLQQQWWWDDDVVVVVVLLL���

ZKLOH���HVSUHVVLRQH!�
�LVWUX]LRQH!�

Espressione (==0) (!=0)

 
Istruzione

666LLLJJJQQQLLLIIILLLFFFDDDWWWRRR

/¶HVSUHVVLRQH� �FRQGL]LRQH� GL� ULSHWL]LRQH�� YLHQH� YDOXWDWD
DOO¶LQL]LR�GL�RJQL�FLFOR�
� /¶�LVWUX]LRQH!� YLHQH� HVHJXLWD� ILQFKHC� LO� YDORUH

GHOO¶�HVSUHVVLRQH!�ULPDQH�YHUR��GLYHUVR�GD�]HUR��
� 6L�HVFH�GDO�FLFOR�TXDQGR�O¶HVSUHVVLRQH�UHVWLWXLVFH�XQ�YDORUH

 ���IDOVR��ORJLFR��
� 6H�LQL]LDOPHQWH��HVSUHVVLRQH!�KD�YDORUH�]HUR��LO�FRUSR�GHO

FLFOR�QRQ�YLHQH�PDL�HVHJXLWR�



Informatica B– Corso di Laurea Meccanici & Energetici

Programmazione in linguaggio C - 5

COSTRUTTI CICLICI

Costituiscono un modo per indicare che un blocco di istruzioni va
rieseguito ciclicamente.

Elementi essenziali per un costrutto di iterazione:

• inizializzazione
le variabili interessate, ed in particolare quelle usate
nell’espressione della condizione, devono essere
inizializzate prima della valutazione della condizione.

• test
deve essere prevista una fase di valutazione della
condizione (di permanenza nel ciclo) che determini la
ripetizione o la terminazione del ciclo

• modifica
almeno una delle variabili della condizione deve essere
modificata all’interno del ciclo, in modo che prima o poi la
condizione di ripetizione diventi falsa (terminazione).



C  Program Control Statements

16stmts -

Iteration

• 2 Basic types of repetition control

• Counter controlled
loop is done until counter reaches a

predetermined ending value
needs: NAME of counter, INITIAL VALUE,

INCREMENT amount, and FINAL VALUE

• Sentinel Controlled
looping continues until some event occurs or

some value is encountered



Informatica B– Corso di Laurea Meccanici & Energetici

Programmazione in linguaggio C - 6

CICLO A CONDIZIONE INIZIALE (Sentinel Controlled)

Sintassi
while (<condizione>)
{

<blocco>
}
<istruzione>

CICLO A CONDIZIONE FINALE

Sintassi
do
{

blocco
} while (<condizione>);
<istruzione>

condizione

si

no

blocco

istruzione

condizione
si

no

blocco

istruzione



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR������888QQQDDD���FFFDDDOOOFFFRRROOODDDWWWUUULLLFFFHHH

6L� YXROH� UHDOL]]DUH� XQ� SURJUDPPD� FKH� HPXOL� LO
FRPSRUWDPHQWR� GL� XQD� FDOFRODWULFH� LQ� JUDGR� GL� HIIHWWXDUH
OH�RSHUD]LRQL�DULWPHWLFKH�VX�GXH�RSHUDQGL�$�H�%�
6L� VXSSRQJD� FKH� O¶XWHQWH� LPPHWWD� O¶RSHUD]LRQH� QHO
IRUPDWR�

$�RS�%� 
GRYH�RS�SXRC�YDOHUH�����������������

#include <stdio.h>

main()
{
int A, B;
char op;

printf("Digita l’operazione che vuoi effettuare 
[formato da usare A op B=] :\n");

scanf("%d%c%d =", &A, &op, &B);
switch (op)
{
case ’+’: printf("%d\n", A+B);break;
case ’-’: printf("%d\n", A-B);break;
case ’*’: printf("%d\n", A*B);break;
case ’%’: printf("%d\n", A%B);break;
case ’/’: printf("%d\n", A/B);break;
case ’:’: printf("%f\n",(float)A/(float)B);break; /*

divisione non intera*/
default: printf("\n operazione non prevista\n");
}

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���GGGLLL���LLLWWWHHHUUUDDD]]]LLLRRRQQQHHH������wwwhhhiiillleee

&RQVHQWH� OD� ULSHWL]LRQH� GHOO¶LVWUX]LRQH� FRPSRQHQWH� � LQ
PRGR�FRQWUROODWR�GD�XQD�HVSUHVVLRQH�

666LLLQQQWWWDDDVVVVVVLLL���

ZKLOH���HVSUHVVLRQH!�
�LVWUX]LRQH!�

Espressione (==0) (!=0)

 
Istruzione

666LLLJJJQQQLLLIIILLLFFFDDDWWWRRR

/¶HVSUHVVLRQH� �FRQGL]LRQH� GL� ULSHWL]LRQH�� YLHQH� YDOXWDWD
DOO¶LQL]LR�GL�RJQL�FLFOR�
� /¶�LVWUX]LRQH!� YLHQH� HVHJXLWD� ILQFKHC� LO� YDORUH

GHOO¶�HVSUHVVLRQH!�ULPDQH�YHUR��GLYHUVR�GD�]HUR��
� 6L�HVFH�GDO�FLFOR�TXDQGR�O¶HVSUHVVLRQH�UHVWLWXLVFH�XQ�YDORUH

 ���IDOVR��ORJLFR��
� 6H�LQL]LDOPHQWH��HVSUHVVLRQH!�KD�YDORUH�]HUR��LO�FRUSR�GHO

FLFOR�QRQ�YLHQH�PDL�HVHJXLWR�



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR������VVVRRRPPPPPPDDD���GGGHHHLLL���SSSUUULLLPPPLLL���GGGLLLHHHFFFLLL���LLLQQQWWWHHHUUULLL

#include <stdio.h>

main()
{
int somma, j;
somma=0;
j = 1;
while (j <= 10)
{somma = somma + j;
j++;

}
printf(“Risultato: %d\n”, somma);
}

(((VVVHHHPPPSSSLLLRRR������VVVFFFDDDUUUWWWRRR���GGGHHHLLL���EEEOOODDDQQQNNN���LLLQQQ���OOOHHHWWWWWWXXXUUUDDD

char car=’ ‘;
while (Car==‘ ‘)

{
scanf("%c",&Car);

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

000 (((VVVHHHUUUFFFLLL]]]LLLRRR���

�6FULYHUH�XQ�SURJUDPPD�FKH�FDOFROL�OD�PHGLD�GHJOL�1�YRWL
ULSRUWDWL�GD�XQR�VWXGHQWH�

/* Media di n voti */
#include <stdio.h>
main()
{
 int voto,N,i;

float  media, sum;

printf(“Quanti sono i voti ?”);
scanf("%d",&N);

  sum=0;
/* ripeti ...*/

printf(“Dammi un voto:”);
  scanf("%d",&voto);
  sum=sum+voto;
/* ... per N volte */
  media=sum/N;
  printf("Risultato: %f",media);
}



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHUUUFFFLLL]]]LLLRRR������FFFRRRQQQWWWLLLQQQXXXDDD������

/* Media di n voti*/
#include <stdio.h>

main()
{
int voto,N,i;
float sum, media;

printf(“Quanti sono i voti ?”);
scanf("%d",&N);
sum=0; 
i=1;
while (i <= N)

{ /* corpo ciclo while */
printf(“Dammi il voto n.%d:”,sum);
scanf("%d",&voto);
sum=sum+voto;
i=i+1;
}

media=sum/N;
printf("Risultato: %f",media);

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

/// (((VVVHHHUUUFFFLLL]]]LLLRRR���

3URJUDPPD�FKH�FDOFROD�LO�SURGRWWR�;<�FRPH�VHTXHQ]D�GL
VRPPH��VL�VXSSRQH�<!���;�! ���

INIZIO

READ: 
X,Y

Z:=0

X = 0

WRITE: 
Z

FINE

X:=X-1

Z:=Z+Y

NO

SI

ciclo



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

&&&RRRGGGLLLIIILLLFFFDDD���

/* moltiplicazione come sequenza di
   somme */
#include <stdio.h>
main()
{
int  X,Y,Z;

printf(“Dammi i fattori:”);
scanf("%d%d",&X,&Y);
Z=0; 
while (X!=0)

 {  /* corpo ciclo while */
Z=Z+Y;
X=X-1;

}
printf("%d",Z);

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

&&&LLLFFFOOOLLL���,,,QQQQQQHHHVVVWWWDDDWWWLLL

ZKLOH���HVSUHVVLRQH!�
�LVWUX]LRQH!�

� �LVWUX]LRQH!�SXRC�HVVHUH�XQD�TXDOXQTXH�VLQJROD�LVWUX]LRQH
�VHPSOLFH� R� VWUXWWXUDWD��� HYHQWXDOPHQWH� DQFKH� XQD
LVWUX]LRQH�ZKLOH��Å FLFOL��LQQHVWDWL

/// (((VVVHHHUUUFFFLLL]]]LLLRRR���

6L� OHJJD� XQ� QXPHUR� QDWXUDOH� 1�� 6WDPSDUH� XQD� YROWD� LO
QXPHUR����GXH�YROWH�LO�QXPHUR��������1�YROWH�LO�QXPHUR�1�

������ 'RPLQLR�GL�LQJUHVVR������������1�
������ 'RPLQLR�GL�XVFLWD�������������������������������������



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

INIZIO

LEGGI: 
N

STAMPA: 
I

FINE

SI

I:=1

I > N

NO

J:=1

J:=J+1

J > I

I := I + 1

SI

NO

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

&&&RRRGGGLLLIIILLLFFFDDD���

#include <stdio.h>
main()
{
int    N,I,J;

printf(“dammi N:”);
scanf("%d",&N);
I=1;
while (I<=N)

{ /* corpo ciclo esterno */
printf(“Prossimo valore:”);
printf("%d",I);
J=1;
while (J<I)

{  /* corpo ciclo interno */
 printf("%d",I);

J=J+1;
}

I=I+1;
}

}



)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

/ (VHUFL]LR�
6WDELOLUH�VH�XQ�QXPHUR�QDWXUDOH�1�HC�SULPR�
�8Q�QXPHUR�QDWXUDOH�1�HC�SULPR��VH�QRQ�HC�GLYLVLELOH�SHU
DOFXQ�QXPHUR�LQWHUR�PLQRUH�GL�HVVR��

1RWD��QRQ�HC�QHFHVVDULR�HVHJXLUH�WXWWH�OH�GLYLVLRQL�GL�1�SHU
������������Q�����PD�EDVWD�HVHJXLUH�OH�GLYLVLRQL�SHU�L�QDWXUDOL
PLQRUL�R�XJXDOL�DOOD�UDGLFH�TXDGUDWD�GL�1�

/* Numero primo */
#include <stdio.h>
#include <math.h>
main()
{
typedef enum {false,true} boolean;
int     N, I;
float   N1;
boolean primo;

scanf("%d",&N);
N1=sqrt(N);
I=2;primo=true;
while ((I<=N1) && (primo==true))
{if (((N / I) * I) == N)

  {primo=false;}
 else  I=I+1; }

if (primo==true)
printf("numero primo");

else printf("numero non primo");
}
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/// (((VVVHHHUUUFFFLLL]]]LLLRRR���

&DOFROR� GHO� IDWWRULDOH� GL� XQ� QXPHUR� LQWHUR� QRQ� QHJDWLYR
1�

� IDWWRULDOH���� ��
� IDWWRULDOH�1�� �1���1������� IDWWRULDOH�1���1

/* Calcolo del fattoriale */
#include <stdio.h>
#include <math.h>
main()
{
  int     N, F, I;

printf(“Dammi N:”);
scanf("%d",&N);
F=1;
I=2;
while (I <= N)
      { F=F*I;
        I=I+1; }
printf("%s%d","Fattoriale: ",F);

}
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(((VVVHHHPPPSSSLLLRRR���

'LYLVLRQH� WUD� QXPHUL� LQWHUL� SRVLWLYL� DWWUDYHUVR� VRPPD� H
VRWWUD]LRQH�

/* divisione tra interi positivi */
#include <stdio.h>
main()
{
  unsigned int  X,Y,Quoz,Resto;

scanf("%d%d",&X,&Y);
Resto=X;
Quoz=0;
while (Resto >= Y)
      { Quoz=Quoz+1;
        Resto=Resto-Y; }
printf("%d%s%d%s%d%s%d",

X," diviso ", Y, " = ", Quoz,
" resto ", Resto);

}
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,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���GGGLLL���LLLWWWHHHUUUDDD]]]LLLRRRQQQHHH������GGGRRR������ZZZKKKLLLOOOHHH

� 1HOO
LVWUX]LRQH� ZKLOH�� OD� FRQGL]LRQH� GL� ULSHWL]LRQH
YLHQH�YHULILFDWD�DOO¶LQL]LR�GL�RJQL�FLFOR

,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���GGGRRR���

FRQVHQWH�GL� ULSHWHUH� O¶LVWUX]LRQH�HVHJXHQGR� LO�FRQWUROOR�D� ILQH
LWHUD]LRQH�

666LLLQQQWWWDDDVVVVVVLLL���

GR
�LVWUX]LRQH!

ZKLOH���HVSUHVVLRQH!��

� /D�FRQGL]LRQH�GL�ULSHWL]LRQH�YLHQH�YHULILFDWD�DOOD�ILQH
GL�RJQL�FLFOR

+�� OD�SULPD�ULSHWL]LRQH�YLHQH�VHPSUH�HVHJXLWD�
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,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���GGGRRR���

Espressione 
true

false

S1

...

Sn
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(((VVVHHHPPPSSSLLLRRR���

do
 scanf("%c",&Car)
while (Car ==’ ’) /* salta spazi

bianchi */

3ULPD� GHOO¶HVHFX]LRQH� GHO� FLFOR�� LO� YDORUH� GL� &DU� HC
LQGHWHUPLQDWR�

&&&RRRQQQ���LLLOOO���ZZZKKKLLLOOOHHH���

&DU 
�
�
ZKLOH���&DU  
�
����VFDQI���F���	&DU��
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while() vs do while()
int x = 10, y = 1;

do  
{

if( x == 10 )
y = x;

++x;
} while ( x < 10 );

printf(“x = %d\n”, x);
printf(“y = %d\n”, y);

int x = 10, y = 1;

while ( x < 10 )  
{

if( x == 10 )
y = x;

++x;
}

printf(“x = %d\n”, x);
printf(“y = %d\n”, y);

Do these produce the same result?
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Programmazione in linguaggio C - 7

ESEMPIO5 - CALCOLO MEDIA DI UNA SUCCESSIONE DI VALORI
POSITIVI TERMINATI DAL VALORE 0 (ciclo a condizione
finale)

#include <stdio.h>

void main ()
{
 int num, numel, somma;
 float media;

 numel=0;   conta gli elementi
 somma=0;   somma gli elementi
 do
  {
   printf("introdurre un numero ");
   scanf("%d",&num);
   numel++;
   somma=somma+num;
  }while(num!=0);

 numel--;      perchè?

 if(numel>0)
  {
   media=(float)somma/numel;
   printf("la media di %d elementi vale %f\n",
            numel, media);
  }
  else
  {
  printf("la media di 0 elementi non esiste\n");
  }
}
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Programmazione in linguaggio C - 8

ESEMPIO6 - CALCOLO MEDIA DI UNA SUCCESSIONE DI VALORI
POSITIVI TERMINATI DAL VALORE 0 (ciclo a condizione
iniziale)

#include <stdio.h>

void main ()
{int num, numel, somma;
 float media;

 numel=0;
 somma=0;
 printf("introdurre un numero ");
 scanf("%d",&num);

 while(num!=0)
  {
   numel++;
   somma=somma+num;
   printf("introdurre un numero ");
   scanf("%d",&num);
  }

 if(numel>0)
  {
   media=(float)somma/numel;
   printf("la media di %d elementi vale %f\n",
           numel,media);
  }
  else
  {
  printf("la media di 0 elementi non esiste\n");
  }
}
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,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���555LLLSSSHHHWWWLLLWWWLLLYYYHHH������IIIRRRUUU

(C� XQD� LVWUX]LRQH� GL� ULSHWL]LRQH� SDUWLFRODUPHQWH� DGDWWD� SHU
UHDOL]]DUH�FLFOL�D�FRQWDWRUH�

666LLLQQQWWWDDDVVVVVVLLL���

IRU��HVSUHVVLRQH�!���HVSUHVVLRQH�!����HVSUHVVLRQH�!�
�LVWUX]LRQH!�

666LLLJJJQQQLLLIIILLLFFFDDDWWWRRR���

� �HVSUHVVLRQH�!� HC� O
HVSUHVVLRQH� GL� LQL]LDOL]]D]LRQH�� YLHQH
HVHJXLWD�XQD�YROWD�VROD��SULPD�GL�HQWUDUH�QHO�FLFOR

� �HVSUHVVLRQH�!� UDSSUHVHQWD� OD� FRQGL]LRQH� GL� SHUPDQHQ]D
QHO�FLFOR��YDOXWDWD�DOO
LQL]LR�GL�RJQL�LWHUD]LRQH�

� �HVSUHVVLRQH�!� HC� O
HVSUHVVLRQH� GL� SDVVDJJLR� DO� FLFOR
VXFFHVVLYR��YDOXWDWD�DOOD�ILQH�GL�RJQL�LWHUD]LRQH��

IIIRRRUUU���qqq���HHHTTTXXXLLLYYYDDDOOOHHHQQQWWWHHH���DDD���

�HVSUHVVLRQH�!� ��,QL]LDOL]]D]LRQH���
ZKLOH���HVSUHVVLRQH�!� ��&RQGL]LRQH�GL

����5LSHWL]LRQH���
^

�LVWUX]LRQH!�
�HVSUHVVLRQH�!� ��,QL]LR1XRYR&LFOR���

`
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(((VVVHHHPPPSSSLLLRRR���ZZZKKKLLLOOOHHH���IIIRRRUUU���

somma = 0;  /* while */
j = 1;
while (j <= n)
{

  somma=somma+j;
j++;

}

FFFRRRQQQ���LLLOOO���IIIRRRUUU���

somma = 0; /* for */
for(j=1;j<=n;j++)
somma = somma + j;
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Programmazione in linguaggio C - 9

CICLO A CONTEGGIO: CICLO FOR

var_cont = val_iniz;
while (var_cont <= val_fin)
{

<istruzioni del corpo del ciclo>
var_cont = var_cont +1;

}

Il linguaggio C prevede anche un costrutto di ciclo che racchiude
inizializzazione, test e modifica di una variabile.

for (espr1; espr2; espr3)
{
<istr del ciclo>

}
<istruzione>

espressione1: deve definire il valore
iniziale della variabile di conteggio

espressione2: deve definire la condizione sul valore finale della
variabile di conteggio

espressione3: deve definire la modifica della variabile di
conteggio

for (var_cont=val_iniz; var_cont<=val_fin;var_cont++)
{
<istruzioni del corpo del ciclo>

}
<istruzione>

espr2
si

no

blocco

istruzione

espr1

espr3



C  Program Control Statements

21stmts -

for()

expr1 - initializes the loop; done only once
expr2 - tests the condition; done at TOP of loop
expr3 - updates the loop; done AFTER statements in

body of for()
Braces not needed if only one statement in body
Any or ALL expressions can be null statements

for ( ; ; );

Body may not be needed!

for ( expr1 ; expr2 ; expr3 )  
{

statement1;
statement2;

}

for ( ctr=1 ; ctr<10 ; ++ctr )  
sum += ctr;



C  Program Control Statements

22stmts -

for()

Logic of for() is like that of while()

int ctr;

ctr = 1;

while ( ctr < 10 ) 
{

printf(“Ctr = %d\n”, ctr);
++ctr;

}

int ctr;

for( ctr = 1; ctr < 10; ++ctr )
printf(“Ctr = %d\n”, ctr);

Compare the code:



C  Program Control Statements

23stmts -

a for() loop

• initialize variables i, j, and k each to 1
• test to end loop when i > 10 or j > 3 * k
• increment i by 1, j by 2, and k by 2 * i
• print i, j, and k in the body of the loop

for ( i = 1, k = 1, j = 1;  i <= 10 && j <= 3 * k ; ++i, j += 2, k += 2 * i )
printf(“i = %d, j = %d, k = %d\n”, i, j, k);



Loops

� while: loop forever while condition remains true, i.e., non-0

while (input_is_valid) {

congratulate_user ();

process_input ();

get_more_input ();

}

� for: with more standard indexing structure

// note indentation // int hour = 6;

for (int hour = 6; // while (hour < 24) {

hour < 24; // study (hour);

hour ++) // hour ++;

study (hour); // }

� do/while: like while, but iterate at least once

Use the most appropriate loop mechanism.

Copyright c1997 by A. E. Naiman C++ Intro Slides|Basic Operations, p. 11
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)))RRRUUU���

IRU��HVSUHVVLRQH�!���HVSUHVVLRQH�!����HVSUHVVLRQH�!�
�LVWUX]LRQH!�

� 2JQXQD�GHOOH�HVSUHVVLRQL�SXz�HVVHUH�RPHVVD��LO�SXQWR
H�YLUJROD�GHYH�ULPDQHUH�

� 6H�PDQFD�HVSUHVVLRQH���VL�KD�XQ�FLFOR�LQILQLWR�

&RVD�HVHJXRQR�L�VHJXHQWL�IRU�"

IRU��L� �����L�� �Q���L�����SULQWI���G���L��
IRU�������^�����`
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(((VVVHHHPPPSSSLLLRRR������IIIDDDWWWWWWRRRUUULLLDDDOOOHHH���FFFRRRQQQ���LLLVVVWWWUUUXXX]]]LLLRRRQQQHHH���IIIRRRUUU���

/* Calcolo del fattoriale */
#include <stdio.h>
#include <math.h>
main()
{
  int     N, F, I;

printf(“Dammi N:”);
scanf("%d",&N);
F=1;
I=2;
for (I=2,F=1;I<=N;I++)

F=F*I;
printf("%s%d","Fattoriale: ",F);

}
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,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���SSSHHHUUU���LLLOOO���WWWUUUDDDVVVIIIHHHUUULLLPPPHHHQQQWWWRRR���GGGHHHOOO���FFFRRRQQQWWWUUURRROOOOOORRR���

,VWUX]LRQH�EUHDN�
/
LVWUX]LRQH�EUHDN�SURYRFD�O
XVFLWD�LPPHGLDWD�GDO�FLFOR��R
GD�XQ
LVWUX]LRQH�VZLWFK��LQ�FXL�q�UDFFKLXVD

,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���FFFRRRQQQWWWLLLQQQXXXHHH���

/
LVWUX]LRQH� FRQWLQXH� SURYRFD� O
LQL]LR� GHOOD� VXFFHVVLYD
LWHUD]LRQH� GHO� FLFOR� LQ� FXL� q� UDFFKLXVD� �QRQ� VL� DSSOLFD� D
VZLWFK��

for (i = val1; i <= val2; i++)
{
... ;
if ... continue;
else ...

}

)21'$0(17,�',�,1)250$7,&$������������������ �����������������,/�/,1*8$**,2�&�������

(((VVVHHHPPPSSSLLLRRR���FFFRRRQQQWWWLLLQQQXXXHHH���

for (i = N; i > 0; i––)
{

/* Salta alla prossima ripetizione
 se N è multiplo di i */

if (N % i) continue;
/* Esci dal ciclo se i vale 55 */
if (i == 55) break;
...

}



C  Program Control Statements
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break and continue

• break statement
–used in loops (e.g., for(), while(), and do-while()

statements) and in the switch() statement

–causes immediate exit from innermost loop
(exits switch in switch statement)

• continue statement
–used in loops only (e.g., for(), while(), and do-

while(), NOT in the switch() statement; Why?)

–causes immediate exit from BODY of innermost
loop AND loop condition is evaluated for loop
continuation



C  Program Control Statements
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break

while ( expr1 ) 
{

statement1;
while ( expr2 ) 
{

statement2;
statement3;
if ( expr3 )

break;
statement4;

}
statement5;

}

when expr3 is true
break exits loop

even if expr2 is still true!
and the next stmt is done
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break

do 
{

statement1;
do 
{

statement2;
statement3;
if ( expr3 )

break;
statement4;

} while (expr2 );
statement5;

} while (expr1 );

when expr3 is true
break exits loop

even if expr2 is still true
and the next stmt is done



C  Program Control Statements
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continue

while ( expr1 ) 
{

statement1;
while ( expr2 ) 
{

statement2;
statement3;
if ( expr3 )

continue;
statement4;

}
statement5;

}

when expr3 is true
continue exits  loop BODY

and goes BACK to see if 
expr2 is still true!



C  Program Control Statements

28stmts -

continue

do 
{

statement1;
do 
{

statement2;
statement3;
if ( expr3 )

continue;
statement4;

} while (expr2 );
statement5;

} while (expr1 );

when expr3 is true
continue exits  loop BODY

and tests to see if 
expr2 is still true! If
it is, control continues 
in the loop



C  Program Control Statements
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continue

Does same thing in a for() statement:

for ( expr1 ; expr2 ; expr3 ) 
{

statement1;
statement2;

if( expr4 )
continue;

statement3;
}

jumps to end of loop

which causes expr3 to be executed and expr2 to be
evaluated for continuing the loop



C  Program Control Statements
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break and continue

What is printed?

int ctr = 0;

while( ctr < 6 ) 
{

if( ctr < 3 ) 
{

ctr += 2;
printf(“%d\n”, ctr);
continue;

}
else 
{

printf(“%d\n”, ++ctr);
break;

}
printf(“Bottom of loop\n”);

}

2
4
5

Why is "bottom of loop"
skipped?
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Sample C Code
scanf in while

while(( vals = scanf( “%lf%c%lf”, &op1, &action, &op2))  ==  3 )

scanf statement

result stored here; optional

this value

compared to
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Programmazione in linguaggio C -10

ESEMPIO1 - CALCOLO DEL FATTORIALE

#include <stdio.h>

main ()
{
 int n,i,fattoriale;

 fattoriale=1;

 printf("Inserisci il numero positivo \n");
 scanf("%d",&n);

 if(n!=0)
  {{
    for(i=1;i<=n;i=i+1)
     fattoriale=fattoriale*i;
  }}
 printf("il fattoriale di %d e' %d\n", n,
          fattoriale);
}
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Programmazione in linguaggio C -11

ESEMPIO2 - CALCOLO DEI DIVISORI DI UN INTERO

#include <stdio.h>

main ()
{
 int k,j;

 printf("Inserisci il numero \n");
 scanf("%d",&k);

 if(k!=0)
  {
   for(j=1;j<=k;j=j+1)
    if (k%j==0)
       printf("%d e' divisore di %d \n", j,k);
  }
 else
   printf("Non c'e' alcun divisore di %d\n",k);
}



Informatica B– Corso di Laurea Meccanici & Energetici

Programmazione in linguaggio C -44

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++) per ogni elem del vett risult
{{
    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++) per ogni riga
 {{
  for (k=0;k<=K-1,k++)  per ogni colonna
   {{

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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,,,VVVWWWUUUXXX]]]LLLRRRQQQHHH���JJJRRRWWWRRR���

JRWR��ODEHO

/
LVWUX]LRQH�JRWR�SURYRFD�LO�VDOWR�DOO
LVWUX]LRQH�HWLFKHWWDWD
GDOO
HWLFKHWWD�ODEHO�

8QD� ODEHO� q� XQ� LGHQWLILFDWRUH� VHJXLWR� GD� XQ� GXH� SXQWL� H
SXz� HVVHUH� DSSOLFDWD� DG� XQD� TXDOXQTXH� LVWUX]LRQH� GHOOD
PHGHVLPD�IXQ]LRQH�LQ�FXL�VL�WURYD�LO�JRWR

���
JRWR�HUURUH�
���
HUURUH� ���
���

)RUPDOPHQWH�O
LVWUX]LRQH�JRWR�QRQ�q�QHFHVVDULD�

8VDUH�LO�JRWR�VROR�QHL�UDUL�FDVL�LQ�FXL�LO�VXR�XVR�UHQGH�SL�
OHJJLELOH�LO�FRGLFH���DG�HVHPSLR�
� SHU�XVFLUH�GDOO
LQWHUQR�GL�VWUXWWXUH�PROWR�QLGLILFDWH
� SHU�FRQYHUJHUH�LQ�FDVR�GL�HUURUH��LQ�XQ�XQLFR�SXQWR�GD

SXQWL�GLYHUVL�GHO�SURJUDPPD

3UREOHPL�VH�VL�HQWUD�LQ�IOXVVR�LQQHVWDWR
�SURFHGXUH�R�EORFFKL�
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000 (((VVVHHHUUUFFFLLL]]]LLL���

/HJJHUH� XQD� VHTXHQ]D� GL� QXPHUL� LQWHUL� D� WHUPLQDOH� H
FDOFRODUQH�OD�VRPPD��QHL�VHJXHQWL�FDVL�

��� /D� OXQJKH]]D� GHOOD� VHTXHQ]D� QRQ� HC� QRWD�� PD� O¶XOWLPR
YDORUH�HC�VHJXLWR�GD�XQ�LQWHUR�QHJDWLYR��ZKLOH��

��� &RPH� LO� FDVR� ��� PD� VLFXUDPHQWH� OD� VHTXHQ]D� KD
OXQJKH]]D�PDJJLRUH�R�XJXDOH�DG�XQR��GR��

��� /D� VHTXHQ]D� GL� QXPHUL� GD� VRPPDUH� HC� SUHFHGXWD� GD� XQ
QXPHUR� LQWHUR� FKH� UDSSUHVHQWD� OD� OXQJKH]]D� GHOOD
VHTXHQ]D��IRU��
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(((VVVSSSUUUHHHVVVVVVLLLRRRQQQLLL������FFFRRRPPPSSSOOOHHHPPPHHHQQQWWWLLL���

222SSSHHHUUUDDDWWWRRRUUULLL���VVVXXXLLL���EEELLLWWW���

�� VKLIW�D�VLQLVWUD N����VKLIW�D� VLQLVWUD�GL���ELW
HTXLYDOH�D�N��

!! VKLIW�D�GHVWUD N!!�� VKLIW� D� GHVWUD� GL� �� ELW
HTXLYDOH�D�N���

	 DQG�ELW�D�ELW
_ RU�LQFOXVLYR�ELW�D�ELW
A RU�HVFOXVLYR�ELW�D�ELW
a FRPSOHPHQWR�D��

222SSSHHHUUUDDDWWWRRRUUUHHH���FFFRRRQQQGGGLLL]]]LLLRRRQQQDDDOOOHHH���

"� FRQGL]LRQH�"�SDUWH9HUD���SDUWH)DOVH

� OD�SDUWH9HUD� YLHQH� YDOXWDWD� VROR� VH� OD� FRQGL]LRQH� q
YHULILFDWD��YDORUH�GLYHUVR�GD���

� OD�SDUWH)DOVH�YLHQH�YDOXWDWD�VROR�VH�OD�FRQGL]LRQH�QRQ
q�YHULILFDWD��YDORUH�XJXDOH�D�]HUR�

[� ��\�� ���"���\���,1),1,7<��
N� �D���E�"�D���E� ��DVVHJQD�LO�PLQRUH��
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