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• M2  - 3 

– Compatibilità tra tipi
– Precedenza tra gli operatori
– Frasi di I/O semplici
– Printf & scanf
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(((VVVSSSUUUHHHVVVVVVLLLRRRQQQLLL���222PPPRRRJJJHHHQQQHHHHHH���HHHGGG���(((WWWHHHUUURRRJJJHHHQQQHHHHHH

,Q� &� HC� SRVVLELOH� FRPELQDUH� WUD� GL� ORUR� RSHUDQGL� GL� WLSR
GLYHUVR�
������ HVSUHVVLRQL�RPRJHQHH�� WXWWL�JOL�RSHUDQGL� VRQR�GHOOR� VWHVVR
WLSR

������ HVSUHVVLRQL�HWHURJHQHH��JOL�RSHUDQGL�VRQR�GL�WLSL�GLYHUVL�

555HHHJJJRRROOODDD���DDDGGGRRRWWWWWWDDDWWWDDD���LLLQQQ���&&&���

������ VRQR�HVHJXLELOL� OH� HVSUHVVLRQL� HWHURJHQHH� LQ� FXL� WXWWL� L� WLSL
UHIHUHQ]LDWL� ULVXOWDQR� FRPSDWLELOL� �FLRHC�� GRSR
O¶DSSOLFD]LRQH� GHOOD� UHJROD� DXWRPDWLFD� GL� FRQYHUVLRQH
LPSOLFLWD�GL�WLSR�GHO�&�ULVXOWDQR�RPRJHQHL���

������ QRQ�VRQR�HVHJXLELOL� OH�HVSUHVVLRQL�HWHURJHQHH�VH�WXWWL� L� WLSL
UHIHUHQ]LDWL� ULVXOWDQR� QRQ� FRPSDWLELOL� �FLRHC� UHVWDQR
HWHURJHQHL� DQFKH� GRSR� O¶DSSOLFD]LRQH� GHOOD� UHJROD
DXWRPDWLFD�GL�FRQYHUVLRQH�LPSOLFLWD�GL�WLSR�GHO�&��
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&&&RRRPPPSSSDDDWWWLLLEEELLLOOOLLLWWWDDDCCC���IIIUUUDDD���WWWLLLSSSLLL���GGGLLL���GGGDDDWWWRRR

'''HHHIIILLLQQQLLL]]]LLLRRRQQQHHH���

8Q�WLSR�GL�GDWR�7��HC�FRPSDWLELOH�FRQ�XQ�WLSR�GL�GDWR�7��VH�LO
GRPLQLR�'��GL�7��HC�FRQWHQXWR�LQ�'���GRPLQLR�GL�7��

$G�HVHPSLR��JOL�LQWHUL�VRQR�FRPSDWLELOL�FRQ�L�UHDOL��SHUFKHC�=
± 5

+ OD�UHOD]LRQH�GL�FRPSDWLELOLWDC�QRQ�HC�VLPPHWULFD�
VH� 7�� HC� FRPSDWLELOH� FRQ� 7��� QRQ� HC� GHWWR� FKH� 7�� VLD
FRPSDWLELOH�FRQ�7��

333UUURRRSSSUUULLLHHHWWWDDDCCC���

� 6H� 7�� HC� FRPSDWLELOH� FRQ� 7�� �� XQ¶RSHUDWRUH�2S� GHILQLWR
SHU�7��SXRC�HVVHUH�DQFKH�XWLOL]]DWR�FRQ�DUJRPHQWL�7��

444XXXLLLQQQGGGLLL���

�VH�2S�HC�GHILQLWR�SHU�7��FRPH�� 2S��'����'����'�

$OORUD�SXRC�HVVHUH�XWLOL]]DWR�DQFKH�FRPH�
2S��'����'����'�
2S��'����'����'�

definizione
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&&&RRRPPPSSSDDDWWWLLLEEELLLOOOLLLWWWDDDCCC���WWWUUUDDD���WWWLLLSSSLLL���SSSUUULLLPPPLLLWWWLLLYYYLLL

,Q�&�HC�GHILQLWD�OD�VHJXHQWH�JHUDUFKLD�WUD�L�WLSL�SULPLWLYL�

FKDU���VKRUW���LQW

LQW���ORQJ���XQVLJQHG��XQVLJQHG�ORQJ���IORDW���GRXEOH���ORQJ�GRXEOH

'RYH�LO�VLPEROR���LQGLFD�OD�UHOD]LRQH�GL�FRPSDWLELOLWDC�

+� /D�JHUDUFKLD�DVVRFLD�XQ�UDQJR�D�FLDVFXQ�WLSR�

$G�HVHPSLR�
UDQJR�LQW��UDQJR��GRXEOH�
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555HHHJJJRRROOODDD���GGGLLL���&&&RRRQQQYYYHHHUUUVVVLLLRRRQQQHHH���,,,PPPSSSOOOLLLFFFLLLWWWDDD

)DFHQGR�ULIHULPHQWR�DOOD�JHUDUFKLD�WUD�WLSL�&�SULPLWLYL��DG�RJQL
HVSUHVVLRQH� [� RS� \� YLHQH� DSSOLFDWD� DXWRPDWLFDPHQWH� OD
VHJXHQWH�UHJROD�

�� 2JQL� YDULDELOH� GL� WLSR� FKDU� R� VKRUW� �HYHQWXDOPHQWH� FRQ
TXDOLILFD�VLJQHG�R�XQVLJQHG��YLHQH�FRQYHUWLWD�QHO�WLSR�LQW�

�� 6H� GRSR� LO� SDVVR� �� O
HVSUHVVLRQH� HC� DQFRUD� HWHURJHQHD�VL
FRQYHUWH�WHPSRUDQHDPHQWH�O
RSHUDQGR�GL�WLSR��LQIHULRUH�DO
WLSR�VXSHULRUH��SURPRWLRQ��

�� $� TXHVWR� SXQWR� O
HVSUHVVLRQH� HC� RPRJHQHD� H� YLHQH
HVHJXLWD� O
RSHUD]LRQH� VSHFLILFDWD�� ,O� ULVXOWDWR� HC� GL� WLSR
XJXDOH� D� TXHOOR� SURGRWWR� GDOO
RSHUDWRUH� HIIHWWLYDPHQWH
HVHJXLWR�� �,Q� FDVR� GL� RYHUORDGLQJ�� TXHOOR� GL� UDQJR� SLXC
DOWR��
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&&&RRRPPPSSSDDDWWWLLLEEELLLOOOLLLWWWDDDCCC���HHH���FFFRRRQQQYYYHHHUUUVVVLLLRRRQQQHHH���LLLPPPSSSOOOLLLFFFLLLWWWDDD���GGGLLL
WWWLLLSSSRRR

+ /D�FRPSDWLELOLWDC��GL�VROLWR��YLHQH�FRQWUROODWD�VWDWLFDPHQWH�
DSSOLFDQGR� OH� UHJROH� GL� FRQYHUVLRQH� LPSOLFLWD� LQ� IDVH� GL
FRPSLOD]LRQH�VHQ]D�FRQRVFHUH�L�YDORUL�DWWULEXLWL�DL�VLPEROL
�WLSL]]D]LRQH�IRUWH��

(((VVVHHHPPPSSSLLLRRR������������HHHVVVSSSUUUHHHVVVVVVLLLRRRQQQHHH���VVVHHHPPPSSSOOOLLLFFFHHH

[���\

������� Å���� �UHDOH�
������ Å���� �UHDOH�

����� Å�� �LQWHUR�

(VHPSLR����HVSUHVVLRQH�FRPSRVWD

int x;
char y;
double r;

(x+y) / r

(C�QHFHVVDULR�FRQRVFHUH�
+�3ULRULWDC�GHJOL�RSHUDWRUL��GHILQLWD�GDOOR�VWDQGDUG�
+�2UGLQH�GL�YDOXWD]LRQH�GHJOL�RSHUDQGL��OR�VWDQGDUG�QRQ
OR�LQGLFD�
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,SRWHVL�� JOL�RSHUDQGL�YHQJRQR�YDOXWDWL�GD�VLQLVWUD�D
GHVWUD�

� SDVVR��� �[�\�

� \�YLHQH�FRQYHUWLWR�QHOO
LQWHUR�FRUULVSRQGHQWH
� YLHQH�DSSOLFDWD�OD�VRPPD�WUD�LQWHUL

Å�ULVXOWDWR�LQWHUR�WPS

� SDVVR���
WPS���U

� WPS�YLHQH�FRQYHUWLWR�QHO�GRXEOH�FRUULVSRQGHQWH
� YLHQH�DSSOLFDWD�OD�GLYLVLRQH�WUD�UHDOL
Å�ULVXOWDWR�UHDOH

&&&RRRQQQYYYHHHUUUVVVLLLRRRQQQHHH���HHHVVVSSSOOOLLLFFFLLLWWWDDD���

,Q�&�VL�SXRC� IRU]DUH� OD�FRQYHUVLRQH�GL�XQ�GDWR� LQ�XQ� WLSR
VSHFLILFDWR��PHGLDQWH�O¶RSHUDWRUH�GL�FDVW�

��QXRYR�WLSR!���GDWR!
LO� �GDWR!� YLHQH� FRQYHUWLWR� HVSOLFLWDPHQWH� QHO� �QXRYR
WLSR!�

int A, B;
float C;

C=A/(float)B;
Ã� YLHQH�HVHJXLWD�OD�GLYLVLRQH�WUD�UHDOL�
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'''HHHIIILLLQQQLLL]]]LLLRRRQQQHHH���HHH���,,,QQQLLL]]]LLLDDDOOOLLL]]]]]]DDD]]]LLLRRRQQQHHH���GGGHHHOOOOOOHHH
YYYDDDUUULLLDDDEEELLLOOOLLL���GGGLLL���WWWLLLSSSRRR���VVVHHHPPPSSSOOOLLLFFFHHH

'''HHHIIILLLQQQLLL]]]LLLRRRQQQHHH���GGGLLL���YYYDDDUUULLLDDDEEELLLOOOLLL

7XWWL� JOL� LGHQWLILFDWRUL� GL� WLSR� SULPLWLYR� GHVFULWWL� ILQ� TXL
SRVVRQR�HVVHUH�XWLOL]]DWL�SHU�GHILQLUH�YDULDELOL�

$G�HVHPSLR�

char lettera;
int, x, y;
unsigned int P;
float media;

,,,QQQLLL]]]LLLDDDOOOLLL]]]]]]DDD]]]LLLRRRQQQHHH���GGGLLL���YYYDDDUUULLLDDDEEELLLOOOLLL

(C�SRVVLELOH� VSHFLILFDUH�XQ�YDORUH� LQL]LDOH�GL�XQD�YDULDEOLH� LQ
IDVH�GL�GHILQL]LRQH�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int x =10;
char y = ‘a’;
double r = 3.14*2;

+ 'LIIHULVFH� GDOOD� GHILQL]LRQH� GL� FRVWDQWL�� SHUFKHC� L� YDORUL
GHOOH� YDULDELOL�� GXUDQWH� O
HVHFX]LRQH� GHO� SURJUDPPD�
SRWUDQQR�HVVHUH�PRGLILFDWL�
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,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL������FFFOOODDDVVVVVVLLLIIILLLFFFDDD]]]LLLRRRQQQHHH

,Q�&��OH�LVWUX]LRQL�SRVVRQR�HVVHUH�FODVVLILFDWH�LQ�GXH�FDWHJRULH�
� LVWUX]LRQL�VHPSOLFL

� LVWUX]LRQL� VWUXWWXUDWH�� VL� HVSULPRQR� PHGLDQWH
FRPSRVL]LRQH� GL� DOWUH� LVWUX]LRQL� �VHPSOLFL� H�R
VWUXWWXUDWH��

LVWUX]LRQL

6(03/,&,�

DVVHJQDPHQWR
LQJUHVVR���XVFLWD
JRWR
EUHDN
FRQWLQXH
UHWXUQ

LVWUX]LRQH�FRPSRVWD
LI��HOVH
ZKLOH�GR
IRU
GR�ZKLOH
VZLWFK

STRUTTURATE:

5HJROD�VLQWDWWLFD�JHQHUDOH�
,Q�&��RJQL�LVWUX]LRQH�HC�WHUPLQDWD�GD�XQ�SXQWR�H�YLUJROD�
>ID�HFFH]LRQH�O¶LVWUX]LRQH�FRPSRVWD@

Renato
03/,&,

Renato
6(

Renato
LVWUX]

Renato
LRQL

Renato
DVVHJQDPHQWR

Renato
LQJUHVVR

Renato
XVFLWD

Renato
JRWREUHDN
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$$$VVVVVVHHHJJJQQQDDDPPPHHHQQQWWWRRR

(C�O
LVWUX]LRQH�FRQ�FXL�VL�PRGLILFD�LO�YDORUH�GL�XQD�YDULDELOH�
6LQWDVVL�
�LVWUX]LRQH�DVVHJQDPHQWR!�� 
�LGHQWLILFDWRUH�YDULDELOH!�� ��HVSUHVVLRQH!�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int A, B;

A=20;
B=A*5; /* B=100 */

&&&RRRPPPSSSDDDWWWLLLEEELLLOOOLLLWWWDDDCCC���GGGLLL���WWWLLLSSSRRR���HHHGGG���DDDVVVVVVHHHJJJQQQDDDPPPHHHQQQWWWRRR���

,Q� XQ� DVVHJQDPHQWR�� O
LGHQWLILFDWRUH� GL� YDULDELOH� H
O¶HVSUHVVLRQH�GHYRQR�HVVHUH�GHOOR�VWHVVR� WLSR� �HYHQWXDOPHQWH�
FRQYHUVLRQH�LPSOLFLWD��

(((VVVHHHPPPSSSLLLRRR���

int x;
char y=’a’; /*codice(a)=97*/
double r;

x=y;  /* char -> int: x=97*/
x=y+x; /*x=194*/
r=y+1.33; /* char -> int -> double*/
x=r; /* troncamento: x=98*/
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(VHPSLR�

main()
{
/*definizioni variabili: */

int X,Y;
unsigned int Z;
float SUM;
/* segue parte istruzioni */
X=27;
Y=343;
Z = X + Y -300;
X = Z / 10 + 23;
Y = (X + Z) / 10 * 10;
/* qui X=30, Y=100, Z=70 */
X = X + 70;
Y  = Y % 10;
Z = Z + X -70;
SUM = Z * 10;
/* X=100, Y=0, Z=100 , SUM=1000.0*/

}
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$$$VVVVVVHHHJJJQQQDDDPPPHHHQQQWWWRRR���FFFRRRPPPHHH���RRRSSSHHHUUUDDDWWWRRRUUUHHH

)RUPDOPHQWH�� O¶LVWUX]LRQH� GL� DVVHJQDPHQWR� q
XQ¶HVSUHVVLRQH�
+ ,O�VLPEROR� �HC�XQ�RSHUDWRUH

Å��O
LVWUX]LRQH�GL�DVVHJQDPHQWR�HC�XQD�HVSUHVVLRQH
Å��ULWRUQD�XQ�YDORUH�

� LO� YDORUH� ULWRUQDWR� HC� TXHOOR� DVVHJQDWR� DOOD
YDULDELOH�D�VLQLVWUD�GHO�VLPEROR� 

� LO�WLSR�GHO�YDORUH�ULWRUQDWR�HC�OR�VWHVVR�WLSR�GHOOD
YDULDELOH�RJJHWWR�GHOO
DVVHJQDPHQWR

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

const int valore=122;
int K, M;

K=valore+100; /* K=222;l’espressione
produce il
risultato 222 */

M=(K=K/2)+1; /* K=111, M=112*/
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$$$VVVVVVHHHJJJQQQDDDPPPHHHQQQWWWRRR

,Q� &� VRQR� GLVSRQLELOL� RSHUDWRUL� FKH� UHDOL]]DQR� SDUWLFRODUL
IRUPH�GL�DVVHJQDPHQWR�

222SSSHHHUUUDDDWWWRRRUUULLL���GGGLLL���LLLQQQFFFUUUHHHPPPHHHQQQWWWRRR���HHH���GGGHHHFFFUUUHHHPPPHHHQQQWWWRRR���

'HWHUPLQDQR� O¶LQFUHPHQWR�GHFUHPHQWR� GHO� YDORUH� GHOOD
YDULDELOH�D�FXL�VRQR�DSSOLFDWL�
5HVWLWXLVFRQR� FRPH� ULVXOWDWR� LO� YDORUH
LQFUHPHQWDWR�GHFUHPHQWDWR� GHOOD� YDULDELOH� D� FXL� VRQR
DSSOLFDWL�

int A=10;

A++; /*equivale a: A=A+1; */
A--; /*equivale a: A=A-1; */

'''LLLIIIIIIHHHUUUHHHQQQ]]]DDD���WWWUUUDDD���QQQRRRWWWDDD]]]LLLRRRQQQHHH���SSSUUUHHHIIILLLVVVVVVDDD���HHH���SSSRRRVVVWWWIIILLLVVVVVVDDD���

� 1RWD]LRQH� 3UHILVVD�� �DG� HVHPSLR�� ��$�� VLJQLILFD� FKH
O
LQFUHPHQWR�YLHQH�IDWWR�SULPD�GHOO
LPSLHJR�GHO�YDORUH�GL�$
QHOOD�HVSUHVVLRQH�

� 1RWD]LRQH� 3RVWILVVD�� �DG� HVHPSLR�� $���� VLJQLILFD� FKH
O
LQFUHPHQWR�YLHQH�HIIHWWXDWR�GRSR�O
LPSLHJR�GHO�YDORUH�GL
$�QHOOD�HVSUHVVLRQH�

Renato
22SSHHUUDDW WWRRUUL LL� ��GGL LL� ��L LLQQFFUUHHPPHHQQW WWRR� ��HH� ��GGHHFFUUHHPPHHQQW WWRR
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$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int A=10, B;
char C=’a’;

B=++A; /*A e B valgono 11 */
B=A++; /* A=12, B=11 */
C++; /* C vale ’b’ */

int i, j, k;
k = 5;
i = ++k; /*  i = 6, k = 6 */
j = i + k++; /* j=12, i=6,k=7 */

j = i + k++; /*equivale a:
j=i+k; k=k+1;*/

+ ,Q�&�O¶RUGLQH�GL�YDOXWD]LRQH�GHJOL�RSHUDQGL�QRQ�H¶�LQGLFDWR
GDOOR�VWDQGDUG��VL�SRVVRQR�VFULYHUH�HVSUHVVLRQL�LO�FXL�YDORUH
HC�GLIILFLOH�GD�SUHGLUH�
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222SSSHHHUUUDDDWWWRRRUUUHHH���GGGLLL���DDDVVVVVVHHHJJJQQQDDDPPPHHHQQQWWWRRR���DDDEEEEEEUUUHHHYYYLLLDDDWWWRRR���

(C� XQ� PRGR� VLQWHWLFR� SHU� PRGLILFDUH� LO� YDORUH� GL� XQD
YDULDELOH�
�6LD�v�XQD�YDULDELOH��RS� � XQ¶RSHUDWRUH� �DG�HVHPSLR��������
HWF����HG�e�XQD�HVSUHVVLRQH�

Y�RS �H

�q�TXDVL�HTXLYDOHQWH�D�
Y� �Y�RS��H�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

N�� �M ���HTXLYDOH�D�N� �N���M���
N� �D���E ���HTXLYDOH�D�N� �N���D���E����

+� /H�GXH�IRUPH�VRQR�TXDVL�HTXLYDOHQWL�SHUFKq�LQ
Y�RS �H

Y�YLHQH�YDOXWDWR�XQD�VROD�YROWD��PHQWUH�LQ�

Y� �Y�RS��H�

Y�YLHQH�YDOXWDWR�GXH�YROWH�

Renato
22SSHHUUDDW WWRRUUHH� ��GGL LL� ��DDV VVV VVHHJJQQDDPPHHQQW WWRR� ��DDEEEEU UUHHYYL LLDDW WWRR
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(((VVVSSSUUUHHHVVVVVVLLLRRRQQQLLL���VVVHHHTTTXXXHHHQQQ]]]LLLDDDOOOLLL���

8Q
HVSUHVVLRQH� VHTXHQ]LDOH� VL� RWWLHQH� FRQFDWHQDQGR� WUD
ORUR�SLXC�HVSUHVVLRQL�FRQ�O
RSHUDWRUH�YLUJROD�����

� ,O� ULVXOWDWR� SURGRWWR� GD� XQ
HVSUHVVLRQH� VHTXHQ]LDOH� HC� LO
ULVXOWDWR�RWWHQXWR�GDOO
XOWLPD�HVSUHVVLRQH�GHOOD�VHTXHQ]D�

� /D� YDOXWD]LRQH� GHOO
HVSUHVVLRQH� DYYLHQH� YDOXWDQGR
QHOO
RUGLQH� WHVWXDOH� OH� HVSUHVVLRQL� FRPSRQHQWL�� GD� VLQLVWUD
YHUVR�GHVWUD�

(((VVVHHHPPPSSSLLLRRR���

int A=1;
char B;
A=(B=’k’, ++A, A*2); /* A=4 */

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

333UUUHHHFFFHHHGGGHHHQQQ]]]DDD���HHH���$$$VVVVVVRRRFFFLLLDDDWWWLLLYYYLLLWWWDDDCCC���GGGHHHJJJOOOLLL
222SSSHHHUUUDDDWWWRRRUUULLL

,Q� RJQL� HVSUHVVLRQH�� JOL� RSHUDWRUL� VRQR� YDOXWDWL� VHFRQGR� XQD
SUHFHGHQ]D� VWDELOLWD� GDOOR� VWDQGDUG�� VHJXHQGR� RSSRUWXQH
UHJROH�GL�DVVRFLDWLYLWDC�

������ /D� SUHFHGHQ]D� LQGLFD� O¶RUGLQH� FRQ� FXL� YHQJRQR� YDOXWDWL
RSHUDWRUL�GLYHUVL�

������ /¶DVVRFLDWLYLWDC� LQGLFD� O¶RUGLQH� LQ� FXL� RSHUDWRUL� GL� SDUL
SULRULWDC��FLRHC��VWHVVD�SUHFHGHQ]D��YHQJRQR�YDOXWDWL�

+�(C�SRVVLELOH�IRU]DUH� OH�UHJROH�GL�SUHFHGHQ]D�PHGLDQWH� O
XVR
GHOOH�SDUHQWHVL�

Renato
(C�SRVVLELOH�IRU]DUH�OH�UHJROH�GL�SUHFHGHQ]D�PHGLDQWH�O
XVRGHOOH�SDUHQWHVL
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555HHHJJJRRROOOHHH���GGGLLL���333UUUHHHFFFHHHGGGHHHQQQ]]]DDD���HHH���$$$VVVVVVRRRFFFLLLDDDWWWLLLYYYLLLWWWDDDCCC���GGGHHHJJJOOOLLL���222SSSHHHUUUDDDWWWRRRUUULLL���&&&������LLLQQQ
RRRUUUGGGLLLQQQHHH���GGGLLL���SSSUUULLLRRRUUULLLWWWDDDCCC���GGGHHHFFFUUUHHHVVVFFFHHHQQQWWWHHH���

2SHUDWRUH $VVRFLDWLYLWDC
()  []  -> GD�VLQLVWUD�D�GHVWUD

! ~ ++ -- & sizeof GD��GHVWUD�D�VLQLVWUD

* / % GD�VLQLVWUD�D�GHVWUD

+ - GD�VLQLVWUD�D�GHVWUD

<<  >> GD�VLQLVWUD�D�GHVWUD

<  <=  >  >= GD�VLQLVWUD�D�GHVWUD

==  != GD�GHVWUD�D�VLQLVWUD

& GD�VLQLVWUD�D�GHVWUD

^ GD�VLQLVWUD�D�GHVWUD

| GD�VLQLVWUD�D�GHVWUD

&& GD�VLQLVWUD�D�GHVWUD

|| GD�VLQLVWUD�D�GHVWUD

?: GD�GHVWUD�D�VLQLVWUD

=+ =- =* =/ GD�GHVWUD�D�VLQLVWUD

, GD�VLQLVWUD�D�GHVWUD

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

333UUUHHHFFFHHHGGGHHHQQQ]]]DDD���HHH���$$$VVVVVVRRRFFFLLLDDDWWWLLLYYYLLLWWWDDDCCC

(((VVVHHHPPPSSSLLL

������� Å HTXLYDOH�D�����������
;���$ Å HTXLYDOH�D����;������$
������		������� Å�������		�������� Å ��		��
�����		�������� Å� ������������� Å �����
��  ���  �� Å� �  ��  ���Å ��  ��

999DDDOOOXXXWWWDDD]]]LLLRRRQQQHHH���DDD������FFFRRRUUUWWWRRR���FFFLLLUUUFFFXXXLLLWWWRRR���������VVVKKKRRRUUUWWW���FFFXXXWWW������

QHOOD� YDOXWD]LRQH� GL� XQD� HVSUHVVLRQH� &�� VH� XQ� ULVXOWDWR
LQWHUPHGLR� GHWHUPLQD� D� SULRUL� LO� ULVXOWDWR� ILQDOH� GHOOD
HVSUHVVLRQH��LO�UHVWR�GHOO
HVSUHVVLRQH�QRQ�YLHQH�YDOXWDWR�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR������HHHVVVSSSUUUHHHVVVVVVLLLRRRQQQLLL���OOORRRJJJLLLFFFKKKHHH���

+++SSS������999DDDOOOXXXWWWDDD]]]LLLRRRQQQHHH���GGGHHHJJJOOOLLL���RRRSSSHHHUUUDDDQQQGGGLLL���GGGDDD���VVVLLLQQQ���DDD���GGGHHHVVVWWWUUUDDD

���!����		��;���<� Å�VROR�SULPR�RSHUDQGR
IDOVR�		�YHUR

+ %LVRJQHUHEEH� HYLWDUH� GL� VFULYHUH� HVSUHVVLRQL� FKH
GLSHQGRQR� GDO� PHWRGR� GL� YDOXWD]LRQH� XVDWR� Å� VFDUVD
SRUWDELOLWDC� �DG� HV��� LQ� SUHVHQ]D� GL� IXQ]LRQL� FRQ� HIIHWWL
FROODWHUDOL��

Renato

Renato

Renato
?:

Renato
?: GD�GHVWUD�D�VLQLVWUD

Renato
,

Renato
GD�VLQLVWUD�D�GHVWUD



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

(VHUFL]L�

6LD� 9 ��� $ ���� % ���� 'HWHUPLQDUH� LO� YDORUH� GHOOH� VHJXHQWL
HVSUHVVLRQL�ORJLFKH�

$� ���__�$! ��
���% $��
$� %�		�$� 9
$! %�		�$! 9
���$! %�		�$� 9�
���$! %��__���$� 9�

666RRROOOXXX]]]LLLRRRQQQLLL���������+++SSS������YYYDDDOOOXXXWWWDDD]]]LLLRRRQQQHHH���GGGHHHJJJOOOLLL���RRRSSSHHHUUUDDDQQQGGGLLL���VVVQQQ���!!!GGG[[[���

$� ���__�$! �� Å YHUR��^$�����VKRUW�FXW`
���% $�� Å IDOVR ^% �� ���`
$� %�		�$� 9 Å IDOVR ^$!9`
$! %�		�$! 9 Å IDOVR ^$�%`
���$� %�		�$� 9� Å YHUR
���$! %��__���$� 9� Å YHUR

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

,,,VVVWWWUUUXXX]]]LLLRRRQQQLLL���GGGLLL���LLLQQQJJJUUUHHHVVVVVVRRR���HHHGGG���XXXVVVFFFLLLWWWDDD
���LLLQQQSSSXXXWWW���RRRXXXWWWSSSXXXWWW���

/
LPPLVVLRQH� GHL� GDWL� GL� XQ� SURJUDPPD� H� O¶XVFLWD� GHL� VXRL
ULVXOWDWL�DYYHQJRQR�DWWUDYHUVR�RSHUD]LRQL�GL�OHWWXUD�H�VFULWWXUD�

,O�&�QRQ�KD�LVWUX]LRQL�SUHGHILQLWH�SHU�O
LQSXW�RXWSXW�

///LLLEEEUUUHHHUUULLLDDD���VVVWWWDDDQQQGGGDDDUUUGGG���GGGLLL���,,,���222���

,Q� RJQL� YHUVLRQH� $16,� &�� HVLVWH� XQD� /LEUHULD� 6WDQGDUG� GL
LQSXW�RXWSXW� �VWGLR��FKH�PHWWH�D�GLVSRVL]LRQH�DOFXQH� IXQ]LRQL
�GHWWH� IXQ]LRQL�GL� OLEUHULD��FKH�UHDOL]]DQR�O
LQJUHVVR�H� O¶XVFLWD
GD�YHUVR�L�GLVSRVLWLYL�VWDQGDUG�GL�LQSXW�RXWSXW�

'''LLLVVVSSSRRRVVVLLLWWWLLLYYYLLL���VVVWWWDDDQQQGGGDDDUUUGGG���GGGLLL���LLLQQQSSSXXXWWW���HHH���GGGLLL���RRRXXXWWWSSSXXXWWW���

SHU� RJQL� PDFFKLQD�� VRQR� SHULIHULFKH� SUHGHILQLWH� �GL� VROLWR�
WDVWLHUD�H�YLGHR��



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

,,,QQQSSSXXXWWW���222XXXWWWSSSXXXWWW

,O� &� YHGH� OH� LQIRUPD]LRQL� OHWWH�VFULWWH� GD�YHUVR� L� GLVSRVLWLYL
VWDQGDUG� GL� ,�2� FRPH� ILOH� VHTXHQ]LDOL�� FLRHC� VHTXHQ]H� GL
FDUDWWHUL�

,�ILOH�VWDQGDUG�GL�LQSXW�RXWSXW�SRVVRQR�FRQWHQHUH�GHL�FDUDWWHUL
GL�FRQWUROOR�
������ (QG�2I�)LOH���(2)� �LQGLFD�OD�ILQH�GHO�ILOH
������ (QG�2I�/LQH LQGLFD�OD�ILQH�GL�XQD�OLQHD

���

fine 
linea fine file 

(EOF) 
(ctrl-Z)

a   7    1      3.7                     b  57 *                     c   6

testina 
lettura

)))XXXQQQ]]]LLLRRRQQQLLL���GGGLLL���OOOLLLEEEUUUHHHUUULLLDDD���SSSHHHUUU���

������ ,QSXW�2XWSXW�D�FDUDWWHUL

������ ,QSXW�2XWSXW�D�VWULQJKH�GL�FDUDWWHUL

������ ,QSXW�2XWSXW�FRQ�IRUPDWR

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

,,,���222���FFFRRRQQQ���IIIRRRUUUPPPDDDWWWRRR

1HOO
,QSXW� HG� 2XWSXW� FRQ� IRUPDWR� RFFRUUH� VSHFLILFDUH� LO
IRUPDWR�GHL�GDWL�FKH�VL�YRJOLRQR�OHJJHUH�RSSXUH�VWDPSDUH�

,,,OOO���IIIRRRUUUPPPDDDWWWRRR���VVVWWWDDDEEELLLOOOLLLVVVFFFHHH���

������ FRPH�LQWHUSUHWDUH�OD�VHTXHQ]D�GHL�FDUDWWHUL�LPPHVVL�GDO
GLVSRVLWLYR�GL�LQJUHVVR��QHO�FDVR�GHOOD�OHWWXUD�

������ FRQ�TXDOH�VHTXHQ]D�GL�FDUDWWHUL�UDSSUHVHQWDUH�LQ�XVFLWD�L
YDORUL�GD�VWDPSDUH��QHO�FDVR�GL�VFULWWXUD�

,O�IRUPDWR�YLHQH�LQGLFDWR�FRQ�RSSRUWXQH�GLUHWWLYH�GHO�WLSR��
��GLUHWWLYD!

)))RRRUUUPPPDDDWWWLLL���SSSLLL������FFFRRRPPPXXXQQQLLL���

VKRUW ORQJ

VLJQHG�LQW �G �KG �OG
XQVLJQHG�LQW �X��GHFLPDOH� �KX �OX

�R��RWWDOH� �KR �OR
�[��HVDGHFLPDOH� �K[ �O[

IORDW �H���I���J
GRXEOH �OH���OI���OJ
FDUDWWHUH�VLQJROR �F
VWULQJD�GL�FDUDWWHUL �V
SXQWDWRUL��LQGLUL]]L� �S
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Programmazione in linguaggio C -49

FUNZIONI DI I/O PER VIDEO E TASTIERA

Stampa su video

printf(stringa di controllo, elementi da stampare)

dove:
• printf ( ) è l’identificatore riservato della funzione
• stringa di controllo è racchiusa tra " e "  e contiene

⇒ caratteri alfanumerici da stampare direttamente su video
⇒ caratteri di conversione e/o di formato preceduti dal

simbolo % che vengono utilizzati al momento di interpretare
per la stampa  i valori degli elementi da stampare. Esempi
di caratteri di conversione d, f, c ....

⇒ caratteri di controllo della stampa (che sono caratteri
ASCII a cui non corrisponde alcun simbolo stampabile e
che hanno come effetto quello di linea nuova (\n),
tabulazione, salto pagina..

• elementi da stampare è una lista di identificatori di variabili,
identificatori di costanti, espressioni il cui valore deve essere
stampato. La lista è ordinata rispetto ai caratteri di conversione.

Significato e funzionamento:
• l’istruzione

printf (stringa dicontrollo, elementi da stampare);

è la chiamata alla funzione e quindi si attiva l’esecuzione del
sottoprogramma associato.

• vengono stampati gli eventuali caratteri alfanumerici tra doppi
apici e nella posizione del carattere di conversione viene
stampato il valore dell’identificatore corrispondente nella lista di
elementi da stampare. I caratteri di controllo stampa spostano il
cursore in posizione opportuna.

Renato
printf(stringa di controllo, elementi da stampare)

Renato
printf ( )

Renato
stringa di controllo

Renato
elementi da stampare



C Program Basics
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printf()

customer_class

65

char customer_class = 65;

printf(“Starting with Class = %d\n”, customer_class);

one argument for
each conversion code

format control string
with conversion code



C Program Basics
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Special Characters

• Escape sequences are used to represent many special
characters in C
\n newline each escape sequence
\t tab represents only one
\b backspace character
\f form feed
\a audible bell
\0 null

• Can be mixed freely with other characters
printf(“\nA\nB\tC\nDE\aF\n”); /* what does this print? */
do NOT try to print the null (‘\0’) character



C Program Basics

172 -

Constants

Integer vs Floating-point Constants
10    33    3.333

Decimal Constants
10    33L

Octal
017

Hex
0X1A   0x1A   0x1a

Character
‘A’    ‘a’    ‘2’

String
“A string has more than one character”
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Constant Values

• int:
20, -123 // decimal

024, 0177 // octal

0X14,  0xffff // hexadecimal

24U,  35u // unsigned

• long:
-32L,  123456789L // decimal (avoid using lower case ‘L’)

1111UL, 4321uL // unsigned

• float:
3.14F, -0.1234f

• double:
3.1415,  -12345.6789

0.31415E1, -1.e-10 // exponential notation

• long double:
3.1415926L

• char:
‘a’, ‘A’, ‘3’,’%’ // printable

‘\n’, ‘\t’, ‘\7’ // non-printable

“hello world!\n” // character string

(constants == → nonaddressable)
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Sample C Code
octal constant

int x, y;

x = 011;

y = 12;

if(x == 11)

    printf(“%d\n”, x);

else

    printf(“%d\n”, y);

what is the output?



C Program Basics

212 -

Sample C Code
octal constant

int x, y;

x = 011;     ottale 011 è uguale a decimale   9

y = 12;

if(x == 11)   questo è il decimale 11

    printf(“%d\n”, x);

else

    printf(“%d\n”, y);

what is the output?



C Program Basics
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Basic Input

• General Format
scanf( “format-control-string”, arguments );
looks like printf(), but very different
not same action as printf()
does input, not output; so do NOT use ordinary text, escape codes
use ONLY conversion codes in format control string; no spaces
argument list is address list, not variable names
argument list is NOT optional; 1 per conversion code

Renato
argument list is address list, not variable names



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

///HHHWWWWWWXXXUUUDDD���FFFRRRQQQ���IIIRRRUUUPPPDDDWWWRRR������ssscccaaannnfff

/D�VFDQI�DVVHJQD�L�YDORUL�OHWWL�GDO�ILOH�VWDQGDUG�GL�LQSXW�DOOH
YDULDELOL�VSHFLILFDWH�FRPH�DUJRPHQWL�

666LLLQQQWWWDDDVVVVVVLLL���

VFDQI��VWULQJD�IRUPDWR!���VHTXHQ]D�YDULDELOL!��

$G�HVHPSLR�
int X;
float Y;
scanf("%d%f", &X, &Y);

/D�VFDQI�
������ OHJJH�XQD�VHULH�GL�YDORUL�LQ�EDVH�DOOH�VSHFLILFKH�FRQWHQXWH�LQ
�VWULQJD�IRUPDWR!�� LQ� TXHVWR� FDVR� ��G�I�� LQGLFD� FKH� L
GXH�GDWL�OHWWL�GDOOR�VWDQGDUG�LQSXW�GHYRQR�HVVHUH�LQWHUSUHWDWL
ULVSHWWLYDHQWH�FRPH�XQ�YDORUH�LQWHUR�GHFLPDOH���G��HG�XQR
UHDOH���I�

������ PHPRUL]]D� L� YDORUL� OHWWL� QHOOH� YDULDELOL� VSHFLILFDWH� FRPH
DUJRPHQWL�QHOOD��VHTXHQ]DBYDULDELOL!��;��<�QHOO
HVHPSLR�

������ HC� XQD� IXQ]LRQH� FKH� UHVWLWXLVFH� LO� QXPHUR� GL� YDORUL� OHWWL� H
PHPRUL]]DWL��RSSXUH�(2)�LQ�FDVR�GL�HQG�RI�ILOH�

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

VVVFFFDDDQQQIII

666HHHSSSDDDUUUDDDWWWRRRUUULLL���

RJQL�GLUHWWLYD�GL�IRUPDWR�SUHYHGH�GHL�VHSDUDWRUL�VSHFLILFL�

7LSR�GL�GDWR 'LUHWWLYH�GL
IRUPDWR

6HSDUDWRUL

,QWHUR �G���[���X��HWF� 6SD]LR�� (2/�
(2)�

&DUDWWHUH �F 1HVVXQR
6WULQJD �V 6SD]LR�� (2/�

(2)

111RRRWWWDDD���EEEHHHQQQHHH���

+ 6H�OD�VWULQJD�GL�IRUPDWR�FRQWLHQH�1�GLUHWWLYH��q�QHFHVVDULR
FKH� OH� YDULDELOL� VSHFLILFDWH� QHOOD� VHTXHQ]D� VLDQR
HVDWWDPHQWH�1�

+�*OL� LGHQWLILFDWRUL� GHOOH� YDULDELOL� D� FXL� DVVHJQDUH� L� YDORUL
VRQR�VHPSUH�SUHFHGXWL�GDO�VLPEROR�	�
>,QIDWWL��OH�YDULDELOL�GHYRQR�HVVHUH�VSHFLILFDWH�DWWUDYHUVR�LO
ORUR�LQGLUL]]RÅ RSHUDWRUH�	��Y��SXQWDWRUL�H�IXQ]LRQL�@

+ /D� �VWULQJDBIRUPDWR!� SXRC� FRQWHQHUH� GHL� FDUDWWHUL
TXDOVLDVL� �FKH� YHQJRQR� VFDUWDWL�� GXUDQWH� OD� OHWWXUD��� FKH
UDSSUHVHQWDQR� VHSDUDWRUL� DJJLXQWLYL� ULVSHWWR� D� TXHOOL
VWDQGDUG�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

scanf(“%d : %d: %d”, &A, &B, &C);



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

 !� ULFKLHGH� FKH� L� WUH� GDWL� GD� OHJJHUH� YHQJDQR� LPPHVVL
VHSDUDWL�GDO�FDUDWWHUH�³�´�

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

666FFFUUULLLWWWWWWXXXUUUDDD���FFFRRRQQQ���IIIRRRUUUPPPDDDWWWRRR������ppprrriiinnntttfff

1HO�FDVR�SL��JHQHUDOH��OD�SULQWI�YLHQH�XWLOL]]DWD�SHU�IRUQLUH
LQ�XVFLWD�LO�ULVXOWDWR�GL�XQD�HVSUHVVLRQH�

666LLLQQQWWWDDDVVVVVVLLL���

SULQWI��VWULQJD�IRUPDWR!��VHTXHQ]D�HOHPHQWL!�

$$$GGG���HHHVVVHHHPPPSSSLLLRRR���

int X;
float Y;
printf("%d%f", X*X,Y);

� VFULYH�VXO�GLVSRVLWLYR�GL�VWDQGDUG�RXWSXW�XQD�VHULH�GL�YDORUL
LQ�EDVH�DOOH�VSHFLILFKH�FRQWHQXWH�LQ��VWULQJD�IRUPDWR!��,Q
TXHVWR�FDVR��XQ�LQWHUR���G���HG�XQ�UHDOH���I��

� L� YDORUL� YLVXDOL]]DWL� VRQR� L� ULVXOWDWL� GHOOH� HVSUHVVLRQL� FKH
FRPSDLRQR�FRPH�DUJRPHQWL�QHOOD��VHTXHQ]DBHOHPHQWL!

� UHVWLWXLVFH�LO�QXPHUR�GL�FDUDWWHUL�VFULWWL�
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Ingresso da tastiera

scanf(stringa di controllo, variabili a cui associare il valore letto)

dove:
• scanf( ) è l’identificatore riservato della funzione
• stringa di controllo è racchiusa tra « e « e contiene

⇒ caratteri di conversione e/o di formato preceduti dal
simbolo % che vengono utilizzati al momento di interpretare
il codice associato alla pressione dei tasti della tastiera per
la memorizzazione dei valori nelle variabili (con la codifica
adeguata). Esempi di caratteri di conversione d, f, c ....

• variabili a cui associare il valore letto è una lista di identificatori
di variabili. Le variabili devono essere indicate tramite il loro
indirizzo: &nome_var. La lista è ordinata rispetto ai caratteri di
conversione.

Significato e funzionamento:
• l’istruzione

scanf (stringa dicontrollo, lista di variabili);

è la chiamata alla funzione e quindi si attiva l’esecuzione del
sottoprogramma associato.

• ad ogni pressione di tasto la funzione fa eco su video,
visualizzando il carattere alfanumerico premuto

• la sequenza di tasti premuti deve terminare con la pressione del
tasto ENTER.

• la funzione assegna, con l’opportuna codifica binaria, il valore
alle variabili, fin quando possibile.

E’ da usare con attenzione. Carattere di conversione %d: la
sequenza di cifre è interpretata come un valore intero da
assegnare. Carattere di conversione %f: la sequenza di cifre con
il punto è interpretata come un valore float da assegnare.
Carattere di conversione %c: il singolo carattere alfanumerico è
interpretato come un carattere ASCII da assegnare.
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scanf()

int customer_status = 2;
scanf(“%d”, &customer_status);

customer_status

2

before scanf()
after scanf()

customer_status

?

new value is whatever
was keyed by user

only conversion code(s)
no plain text

address operator



C Program Basics
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Sample Code#include <stdio.h>

main()
{

int customer_status = 2;

printf(“Starting with Status = %d\n”, customer_status);

printf(“Enter new status: “);            /* prompt user */
scanf(“%d”, &customer_status);

printf(“\nNew status value is %d\n”, customer_status);
}

output would be as follows:
Starting with Status = 2
Enter new status: 5            (value entered by user)

New status value is 5



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

SSSUUULLLQQQWWWIII���VVVFFFDDDQQQIII

(((VVVHHHPPPSSSLLLRRR���

scanf("%c%c%c%d%f", &c1,&c2,&c3,&i,&x);

6H�LQ�LQJUHVVR�YHQJRQR�GDWL�

ABC 3 7.345

OH�YDULDELOL�DVVXPRQR�L�VHJXHQWL�YDORUL�
FKDU�F�� 
$

FKDU�F�� 
%

FKDU�F� 
&

LQW�L� �
IORDW�[� �����

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

(((VVVHHHPPPSSSLLLRRR������ VVVWWWDDDPPPSSSDDD��� GGGHHHOOOOOODDD��� FFFRRRGGGLLLIIILLLFFFDDD��� ���GGGHHHFFFLLLPPPDDDOOOHHH������ RRRWWWWWWDDDOOOHHH��� HHH
HHHVVVDDDGGGHHHFFFLLLPPPDDDOOOHHH������GGGLLL���XXXQQQ���FFFDDDUUUDDDWWWWWWHHHUUUHHH���GGGDDDWWWRRR���GGGDDD���LLLQQQSSSXXXWWW���

#include <stdio.h>

main()
{
int a;
printf("Dai un carattere e ottieni il
valore \

decimale, ottale e hex  ");
scanf("%c",&a);
printf("\n%c vale %d in decimale, %o in
ottale \

e %x in hex.\n",a, a, a, a);
}



Formatted I/O in C

10formi -

Examples

scanf(“%2d%4s%4f”, &integer, string, &real);
if input is   44mice2.97

scanf(“%6f%6f”, &x, &y);
if input is    123.5946.482

scanf(“%3d%2d”, &x, &y);
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Data Stream with scanf()main()
{

char letter1, letter2, letter3;
int num1, num2;
float fpnum;
double dblnum;

scanf(“%c”, &letter1);
scanf(“%c”, &letter2);
scanf(“%c”, &letter3);
scanf(“%d”, &num1);
scanf(“%f”, &fpnum);
scanf(“%lf”, &dblnum);

printf(“int num is %d\n”, num1);
printf(“fpnum is %f”, fpnum);
printf(“letter1 is %c, value %d\n”, letter1, letter1);

}

A b 12 1.23 3.141529

How would this program work
with the following input data?
(The box represents the input
data stream, or buffer)

represents
‘Enter’ key
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Data Stream with scanf()

scanf(“%c”, &letter1);
scanf(“%c”, &letter2);
scanf(“%c”, &letter3);
scanf(“%d”, &num1);
scanf(“%f”, &fpnum);
scanf(“%lf”, &dblnum);

printf(“int num is %d\n”, num1);
printf(“fpnum is %f\n”, fpnum);
printf(“letter1 is %c, value %d\n”, letter1, letter1);

input data stream A b 12 1.23 3.141529

Why is this needed?
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