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1. - Programmazione in linguaggio C 
Struttura  
Controllo del flusso 

!"Frasi sequenziali 
!"Frasi condizionali 
!"Frasi iterative 

Fonti:  
A. Antola  - POLI_MI Dispense del Corso 
A. Ciampolini – UNI_BO – Lucidi del corso 



Inform
atica B

– C
orso di Laurea M

eccanici &
 E

nergetici

S
T

R
U

T
T

U
R

A
 D

I U
N

 P
R

O
G

R
A

M
M

A
  C

 - 1

program
m

a C

S
tile di scrittura di un program

m
a ⇒

leg
g

ib
ilità

•
scelta degli identificatori

•
indentazione: «struttura grafica» che rispecchia la struttura logica

•
uso di com

m
enti

parte dichiarativa globale

program
m

a principale
funzione m

ain ( )

funzione f1

funzione f2
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P
arte d

ich
iarativa g

lo
b

ale:

•
servizi (funzioni) im

portate da altri m
oduli (file), cioè definite e

codificate in altri file

•
«oggetti» (tipi di dati, variabili, costanti sim

boliche, prototipi di
funzioni) visibili (utilizzabili) da tutto il program

m
a, cioè da m

ain e
dalle altre funzioni.

P
ro

g
ram

m
a p

rin
cip

ale:

m
ain ()

{  parte dichiarativa
  locale

parte esecutiva

}

parola riservata (identificatore di funzione)
appare una e una sola volta nel program

m
a

definisce l’inizio dell’esecuzione
è (form

alm
ente) una funzione

definisce 
l’insiem

e 
di 

«oggetti» 
usati 

dal
program

m
a 

principale 
per 

l’esecuzione.
sono oggetti visibili (locali) a m

ain.

insiem
e 

di 
istruzioni 

che 
costituiscono 

il
program

m
a principale
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P
arte d

ich
iarativa lo

cale

1.dichiarazione di costanti
2.definizione di «nuovi» tipi definiti dall’utente (ridenom

inazione)
3.dichiarazione di variabili
4.prototipi di funzioni

«R
egole» sintattiche sulle dichiarazioni sia locali che globali:

•
ogni identificatore usato deve essere prim

a definito
•

ogni variabile usata deve essere prim
a dichiarata

P
arte esecu

tiva: istru
zio

n
i (per tipologia)

•
istruzioni di assegnam

ento
•

istruzioni com
poste

•
costrutti di (m

odifica del flusso di) controllo (costrutti condizionali,
costrutti  ciclici)

•
«istruzioni» di  ingresso e uscita

•
chiam

ate di sottoprogram
m

i (funzioni)
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%�������	��
…
{ int A;
A=100;
printf(“Valore di A: %d\n”, A);

}
…

����� �����,
 � 
�����
!� 
����
�.
����������
!�
��9����������
��������-

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

}
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/*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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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);

}
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#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);
}
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"""
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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/* 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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#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);
     }
}
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if (n > 0)
if (a > b)

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

� 6�
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 ��
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  �
���$$�-

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

else
n = b; /*  n <= 0  */
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/*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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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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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?
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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");
}
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int X;
switch (X%2)
{
case 0: printf(“X e` pari”); break;
case 1:printf(“X e` dispari”); break;
}
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#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;
}
...
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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;
}

B����!��	�
��

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 c����� by A� E� Naiman C�� Intro Slides�Basic Operations� p� ��
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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
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#include <stdio.h>

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

}
printf(“Risultato: %d\n”, somma);
}
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char car=’ ‘;
while (Car==‘ ‘)
{
scanf("%c",&Car);

}
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/* 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);
}
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/* 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);

}
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J=A,
H
=FA'"

INIZIO

READ:
X,Y

Z:=0

X = 0

WRITE:
Z

FINE

X:=X-1

Z:=Z+Y

NO

SI

ciclo
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/* 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);

}
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INIZIO

LEGGI:
N

STAMPA:
I

FINE

SI

I:=1

I > N

NO

J:=1

J:=J+1

J > I

I := I + 1

SI

NO
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#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;
}

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

bianchi */
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C Program Control Statements

20stmts -

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

  somma=somma+j;
j++;

}

   ���


���			!!!���***���������

somma = 0; /* for */
for(j=1;j<=n;j++)
somma = somma + j;
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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);
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/* 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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for (i = val1; i <= val2; i++)
{
... ;
if ... continue;
else ...

}
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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

24stmts -

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

25stmts -

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



C Program Control Statements

26stmts -

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

27stmts -

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

29stmts -

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

30stmts -

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?



C Program Control Statements

31stmts -

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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