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�� Ê�XQ�OLQJXDJJLR�REMHFW�RULHQWHG��WRWDOPHQWH�D�RJJHWWL�
WUDQQH�L�WLSL�SULPLWLYL�GL�EDVH��LQW��IORDW��«���WXWWR�q�RJJHWWR�
UHOD]LRQH�GL�HUHGLWDULHWj�VHPSOLFH�IUD�FODVVL��HUHGLWDULHWj
PXOWLSOD�GHOOH�LQWHUIDFFH

�� Ê�IRUWHPHQWH�LVSLUDWR�D�&����PD�ULSURJHWWDWR�VHQ]D�LO
UHTXLVLWR�GHOOD�SLHQD�FRPSDWLELOLWj�FRQ�&��FRPXQTXH�
VLPLOLWXGLQL«�

�� 2JQL�SURJUDPPD�q�XQ�LQVLHPH�GL�FODVVL��QRQ�HVLVWRQR
IXQ]LRQL�GHILQLWH��FRPH�LQ�&��D�OLYHOOR�HVWHUQR��DQFKH�OD
IXQ]LRQH�PDLQ���YD�GHILQLWD�GHQWUR�D�XQD�FODVVH�

�5LIHULPHQWL�

�� MDYD�VXQ�FRP
�� OLD�GHLV�XQLER�LW�0LVF� �PLUURU�GHO�WXWRULDO�-DYD�

�(VLVWRQR� PROWLVVLPL� OLEUL� VX� -DYD�� VLD� VX� OLQJXDJJLR�
DUFKLWHWWXUD� FKH� VX� DVSHWWL�SDFNDJH� VSHFLILFL�� VLD� LQ� OLQJXD
LWDOLDQD�FKH�LQ�LQJOHVH��&RQVLJOLDWL�

�� '��)ODQDJDQ��-DYD�LQ�D�1XWVKHOO��7KLUG�(GLWLRQ��2¶5HLOO\�
�����

�� &��6��+RUVWPDQQ��*��&RUQHOO��&RUH�-DYD����)RXUWK�(GLWLRQ�
�����
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-$9$���/,1*8$**,2�2�$5&+,7(7785$"

$�GLIIHUHQ]D�GL�&����-DYD�YLHQH�IRUQLWR�FRQ�XQD�DPSLD
JHUDUFKLD�GL�FODVVL�VWDQGDUG�GL�OLQJXDJJLR�JLj�SURQWH

$UFKLWHWWXUD�VRIWZDUH��PLGGOHZDUH�

&DUDWWHULVWLFKH�SULQFLSDOL�GL�-DYD�

�� /LQJXDJJLR�RULHQWDWR�DJOL�RJJHWWL

�� ,QWHUSUHWDWR��E\WH�FRGH�LQWHUPHGLR�HVHJXLWR�GD�XQD
PDFFKLQD�YLUWXDOH�

�� 3RUWDELOH��OLQJXDJJLR�LQGLS��LPSOHPHQWD]LRQH�GHOOD
PDFFKLQD�YLUWXDOH��FRGLFH�JHQHUDWR�LQGLS��SLDWWDIRUPD�

�� 'LQDPLFR��FODVV�ORDGLQJ�D�WHPSR�GL�HVHFX]LRQH�

�� 5REXVWR��IRUWHPHQWH�WLSDWR��DVVHQ]D�GL�SXQWDWRUL�
JHVWLRQH�HFFH]LRQL�

�� 6XSSRUWR�HYROXWR�DOOD�VLFXUH]]D
q� 0RGHOOR�GL�VLFXUH]]D��6HFXULW\0DQDJHU�H�SHUPHVVL�
q� &ULWWRJUDILD��FKLDYL�SXEEOLFKH�SULYDWH��FRQWUROOR�DFFHVVL«

�� 6XSSRUWR�SHU�LO�PXOWL�WKUHDGLQJ

�� 6XSSRUWR�DOOD�SURJUDPPD]LRQH�GL�UHWH��50,��VRFNHW�
FODVV�ORDGHU�GLVWULEXLWR��85/�«�

�� $SSOHW�FRPH�DSSOLFD]LRQH�LQWHJUDWD�LQ�:HE�EURZVHU��FRQ
FRGLFH�VFDULFDWR�GDOOD�UHWH�D�WHPSR�GL�HVHFX]LRQH

�� 3DFNDJH�JUDILFR��LQGLS��SLDWWDIRUPD���$:7��6ZLQJ

�� 3URJUDPPD]LRQH�D�HYHQWL��PROWR�HYROXWD�

�� )DFLOLWj�GL�LQWHUIDFFLDPHQWR�FRQ�GDWDEDVH��-'%&

�� 3HUIRUPDQFH��FRPSLODWRUL�MXVW�LQ�WLPH�
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,/�&26758772�³FODVV´�,1�-$9$

'HILQL]LRQH�GL�XQD�FODVVH�

FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�
SXEOLF��YRLG�UHVHW���^�YDO� ����`
SXEOLF��YRLG�LQF�����^�YDO����`
SXEOLF��YRLG�GHF�����^�YDO����`
SXEOLF��LQW��UG������^�UHWXUQ�YDO��`

`

�� 'DWL��YDO��H�RSHUD]LRQL��UHVHW��LQF��GHF��UG�
VRQR�ULXQLWL�LQ�XQ�XQLFR�FRVWUXWWR�OLQJXLVWLFR

�� ,O�FDPSR�GDWL�YDO�q�SULYDWR��H�SXz�HVVHUH�DFFHGXWR�VROR
GD�RSHUD]LRQL��PHWRGL��GHOOD�FODVVH��UHVHW�LQF�GHF�UG��
RJQL�WHQWDWLYR�GL�DFFHVVR�GDOO¶HVWHUQR�YLHQH�LPSHGLWR�D
OLYHOOR�GL�FRPSLOD]LRQH

�� ,�PHWRGL�UHVHW����LQF����HWF��VRQR�SXEEOLFL��H
SRVVRQR�TXLQGL�HVVHUH�LQYRFDWL�GD�FKLXQTXH
�� GDOO¶HVWHUQR��YDO�q�PDQLSRODELOH�VROR�WUDPLWH�TXHVWL

PHWRGL
�� YLHQH�JDUDQWLWD�OD�SURSULHWj�GL�LQFDSVXODPHQWR�

127(�
�� L�QRPL�GHOOH�FODVVL�-DYD�VRQR�SHU�FRQYHQ]LRQH�PDLXVFROL

�� D�GLIIHUHQ]D�GHO�&����LQ�-DYD�L�PHWRGL�YDQQR�GHILQLWL
GHQWUR�DOOD�FODVVH�D�FXL�DSSDUWHQJRQR��QRQ�IXRUL�GD�HVVD

INTRODUZIONE ALLA OOP IN JAVA  --  4

81�35,02�(6(03,2��+HOOR�:RUOG

�

�)LOH�(VHPSLR��MDYD

�$SSOLFD]LRQH�-DYD�GD�OLQHD�GL�FRPDQGR

�FKH�VWDPSD�OD�FODVVLFD�IUDVH�GL�EHQYHQXWR

�

SXEOLF�FODVV�(VHPSLR��^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^
6\VWHP�RXW�SULQWOQ��+HOOR�:RUOG����

`
`

�� PDLQ����GHILQLWR�REEOLJDWRULDPHQWH�GHQWUR�D�XQD�FODVVH
SXEEOLFD��FRQ�OD�IRUPD

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^���`

�� $�GLIIHUHQ]D�GHO�&��QRQ�F¶q�YDORUH�GL�ULWRUQR��PHQWUH�JOL
DUJRPHQWL�GDOOD�OLQHD�GL�FRPDQGR�VRQR�RJJHWWL�6WULQJ��LO
SULPR�QRQ��q�LO�QRPH�GHO�SURJUDPPD�FRPH�LQ�&�

(VLVWH�XQD�FRUULVSRQGHQ]D�EHQ�SUHFLVD�IUD�QRPL�GHOOH
FODVVL�H�QRPL�GL�ILOH�

�� LQ�XQ�ILOH�VRUJHQWH�FL�SXz�HVVHUH�XQ¶XQLFD�FODVVH
SXEEOLFD��FKH�GHYH�DYHUH�OR�VWHVVR�QRPH�GHO�ILOH��FDVH�
VHQVLWLYH�

2JQL�ILOH�VRUJHQWH�LPSRUWD�DXWRPDWLFDPHQWH��VSD]LR�GHL
QRPL�GL�GHIDXOW��OD�OLEUHULD�IRQGDPHQWDOH�MDYD�ODQJ�
�� 6\VWHP�q�XQD�FODVVH�GL�VLVWHPD��FKH�UDSSUHVHQWD��LO

VLVWHPD�VRWWRVWDQWH���TXDOXQTXH�HVVR�VLD
�� RXW�q�XQ��RJJHWWR��VWDWLF��GHOOD�FODVVH�6\VWHP��H
UDSSUHVHQWD�LO�GLVSRVLWLYR�VWDQGDUG�GL�XVFLWD

�� VXOO
RJJHWWR�RXW�q�SRVVLELOH�LQYRFDUH�LO�PHWRGR�SULQWOQ��
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/** File Esempio0.java

* Applicazione Java da linea di comando
* che stampa la classica frase di benvenuto

*/

public class Esempio0 {

public static void main(String args[]){
System.out.println("Hello World!");

}
}

�� 3HU�FRPSLODUH�

MDYDF�(VHPSLR��MDYD �SURGXFH�(VHPSLR��FODVV�

�� 3HU�HVHJXLUH�
MDYD�(VHPSLR�

,O�IRUPDWR�FRPSLODWR��FODVV��E\WHFRGH�-DYD��q�SRUWDELOH�H
LQGLSHQGHQWH�GDOOD�SLDWWDIRUPD
��XQD�FODVVH�FRPSLODWD�VX�XQ�VLVWHPD�IXQ]LRQHUj�VX�TXD�
OXQTXH�DOWUR�VLVWHPD��0DF��8QL[��:LQGRZV��/LQX[��$OSKD«�
SHU�FXL�VLD�GLVSRQLELOH�LO�-DYD�5XQWLPH�(QYLURQPHQW��QHOOD
VWHVVD�YHUVLRQH�

'LVWLQ]LRQH�IUD�-DYD�'HYHORSPHQW�.LW��-'.�±�YHUR�H�SURSULR
DPELHQWH�GL�VYLOXSSR�H�SURJUDPPD]LRQH��H�-DYD�5XQWLPH
(QYLURQPHQW��-5(�±�VROR�VXSSRUWR�D�WHPSR�GL�HVHFX]LRQH�
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/** File Esempio0.java

* Applicazione Java da linea di comando
* che stampa la classica frase di benvenuto
*/

public class Esempio0 {
public static void main(String args[]){

System.out.println("Hello World!");
}

}

-DYD�FRQVHQWH�GL�JHQHUDUH�DXWRPDWLFDPHQWH�OD
GRFXPHQWD]LRQH�GHOOH�FODVVL�FRQWHQXWH�QHO�ILOH�GD
FRPSLODUH��OLPLWDWDPHQWH�D�TXHOOH�QRQ�SULYDWH��

MDYDGRF�(VHPSLR��MDYD

,O�ULVXOWDWR�q�XQ�LQVLHPH�GL�ILOH�+70/
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(6(03,2��6WDPSD�GHJOL�$UJRPHQWL

/** File Esempio1.java
�* applicazione da linea di comando
�* stampa gli argomenti passati al programma
�*/
�

�public class Esempio1 {
�

�  public static void main(String args[]){
� if (args.length == 0)

  System.out.println("Occorrono argomenti");
� else
      for(int i=0; i<args.length; i++)

System.out.println("arg" + (i+1) +
  ": " + args[i]);

�  }
�}

�� 6WULQJ�q�XQD�FODVVH�SUHGHILQLWD��OH�VWULQJKH�-DYD�VRQR
RJJHWWL��QRQ�SH]]L�GL�PHPRULD�DVVHJQDWD�D�XQ�SXQWDWRUH
FRPH�LQ�&

�� /¶RSHUDWRUH���q�SUHGHILQLWR�VXOOH�VWULQJKH��H�VHUYH�D
FRQFDWHQDUOH

�� DUJV�q�XQ�YHWWRUH��GL�VWULQJKH���FRPH�WXWWL�L�YHWWRUL�-DYD��q
XQ�RJJHWWR��LO�FXL�FDPSR��SXEEOLFR��OHQJWK�LQGLFD�LO
QXPHUR�GL�HOHPHQWL��QXPHUDWL�GD���D�OHQJWK���

�

INTRODUZIONE ALLA OOP IN JAVA  --  8

(6(03,2��&UHD]LRQH�H�8VR�GL�2JJHWWL�&RXQWHU

/** File Esempio2.java
  * Prima applicazione che istanzia nuovi oggetti
  */

class Counter {
private int val;
public void reset() { val = 0; }
public void inc()   { val++; }
public void dec()   { val--; }
public int  rd()    { return val; }

}

public class Esempio2 { // contiene solo il main
  public static void main(String args[]){

Counter c1, c2;
c1 = new Counter(); c2 = new Counter();
c1.reset(); c2.reset();
c1.inc(); c1.inc(); c2.inc();
System.out.println("c1 vale " + c1.rd());
System.out.println("c2 vale " + c2.rd());

}

�� &RPSLODQGR�TXHVWR�ILOH��VL�RWWHQJRQR�GXH�ILOH��FODVV��XQR
SHU�RJQL�FODVVH�GHILQLWD��(VHPSLR��FODVV�H
&RXQWHU�FODVV�

�� /D�ULJD��&RXQWHU�F���LQWURGXFH�XQ�ULIHULPHQWR�D
&RXQWHU��FLRq�XQD�VRUWD�GL�SXQWDWRUH�DG�XQ�RJJHWWR�GL�TXHO
WLSR�FKH�SHUz�121�q�GLUHWWDPHQWH�PDQLSRODELOH
GDOO¶XWHQWH�H�VL�XVD�VHQ]D�GHUHIHUHQ]LD]LRQH�HVSOLFLWD
FRPH�LQ�&�R�&����YHGL�
S��R��S�!LQF���

�� ,O�&RXQWHU�YHUR�H�SURSULR�YLHQH�FUHDWR�GLQDPLFDPHQWH
DOO¶DWWR�GHOOD�QHZ��HG�q�YLVLELOH�ILQR�DOOD�ILQH�GHO�EORFFR�LQ
FXL�q�GHILQLWR��/D�GHDOORFD]LRQH�q�DXWRPDWLFD�H�JHVWLWD�GDO
JDUEDJH�FROOHFWRU�GL�VLVWHPD�VHFRQGR�SROLWLFKH
SUHGHILQLWH�
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,�&267587725,

3DUWHQGR�GDOO¶RVVHUYD]LRQH�FKH�PROWL�HUURUL�GL�SURJUDPPD]LRQH
VRQR�FDXVDWL�GD�PDQFDWH�LQL]LDOL]]D]LRQL�GL�YDULDELOL�DL�YDORUL�LQL]LDOL
SUHYLVWL�

PROWL�OLQJXDJJL�D�RJJHWWL�GHILQLVFRQR�LO�FRQFHWWR�GL
FRVWUXWWRUH��FKH�DXWRPDWL]]D�O¶LQL]LDOL]]D]LRQH�GHOOH
LVWDQ]H

,O�FRVWUXWWRUH�

��QRQ�YLHQH�PDL�FKLDPDWR�HVSOLFLWDPHQWH�GDOO¶XWHQWH��PD
VROR�DXWRPDWLFDPHQWH�GDO�VLVWHPD�DOO¶DWWR�GHOOD�FUHD]LRQH
GL�XQD�QXRYD�LVWDQ]D

��KD�XQ�QRPH�ILVVR��XJXDOH�DO�QRPH�GHOOD�FODVVH�

��QRQ�KD�WLSR�GL�ULWRUQR��LO�VXR�VFRSR�QRQ�q�HIIHWWXDUH�XQD
RSHUD]LRQH�GL�FDOFROR��PD�LQL]LDOL]]DUH�XQ�RJJHWWR�

��SXz�QRQ�HVVHUH�XQLFR��VSHVVR�YL�VRQR�SL��FRVWUXWWRUL�
FRQ�GLYHUVH�OLVWH�GL�DUJRPHQWL�

6H�QRQ�QH�YLHQH�GHILQLWR�QHVVXQR��YLHQH�JHQHUDWR�DXWRPD�
WLFDPHQWH�XQ�FRVWUXWWRUH�GL�GHIDXOW��VHQ]D�DUJRPHQWL���GDO
FRPSRUWDPHQWR�YXRWR

(6(03,2��ULGHILQL]LRQH�GHOOD�FODVVH�&RXQWHU��

class Counter {
private int val;
public Counter()      { val=1; }  // default
public Counter(int x) { val=x; }
public void reset() { val = 0; }
public void inc()   { val++; }
public void dec()   { val--; }
public int  rd()    { return val; }

}
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/** FILE Counter.java
  * Questa classe definisce il concetto di

 contatore avanti/indietro.
  */

public class Counter {
 private int val;
 public Counter()    { val=1; }  // default
 public Counter(int x) { val=x; }
 public void reset() { val = 0; }
 public void inc()   { val++; }
 public void dec()   { val--; }
 public int  rd()    { return val; }
}

/** FILE Esempio2bis.java
  * Prima applicazione che istanzia nuovi oggetti
  */

public class Esempio2bis {
  public static void main(String args[]){

Counter c1, c2;
c1 = new Counter(); c2 = new Counter(5);
c1.inc(); c1.inc(); c2.inc();
System.out.println("c1 vale " + c1.rd());
System.out.println("c2 vale " + c2.rd());

  }
}

�� /D�FODVVH�&RXQWHU��UHVD�SXEEOLFD��q�RUD�LQ�XQ�ILOH�VHSDUDWR

�� PDLQ���LQ�(VHPSLR�ELV�SXz�XVDUH�OD�FODVVH�&RXQWHU
VHQ]D�GRYHU�LQFOXGHUH�QXOOD��OD�SLDWWDIRUPD�-DYD
VXSSRUWD�LO�FROOHJDPHQWR�GLQDPLFR
$O�SULPR�XVR�GL�&RXQWHU��LO�ILOH�&RXQWHU�FODVV�YHUUj
FHUFDWR�H�FDULFDWR�GDO�FODVVORDGHU�GL�VLVWHPD���DGDWWR�D
FRGLFH�PRELOH�H�DSSOLFD]LRQL�VX�,QWHUQHW
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,/�&21&(772�',�3$&.$*(
8Q
DSSOLFD]LRQH� DG� RJJHWWL� q� TXDVL� VHPSUH� FRPSRVWD� GL
PROWH� FODVVL�� H� DYHUOH� WXWWH� LQVLHPH� QHOOD� VWHVVD� FDUWHOOD
�GLUHFWRU\��QRQ�q�SUDWLFR

3HU� TXHVWR�� -DYD� LQWURGXFH� LO� FRQFHWWR� GL� VWUXWWXUD]LRQH� LQ
SDFNDJH��JUXSSL�GL�FODVVL�DSSDUWHQHQWL�DOOR�VWHVVR�SURJHWWR

&DUDWWHULVWLFKH�SULQFLSDOL�

��8Q�SDFNDJH�SXz�FRPSUHQGHUH�PROWH�FODVVL��DQFKH
GHILQLWH�LQ�ILOH�VHSDUDWL

��(VLVWH�XQD�FRUULVSRQGHQ]D�ELXQLYRFD�IUD�QRPH�GHO
SDFNDJH�H�SRVL]LRQH�QHO�ILOH�V\VWHP�GHOOH�FODVVL�GHO
SDFNDJH�
XQ�SDFNDJH�GL�QRPH�SLSSR�SUHVXSSRQH�FKH�WXWWH�OH�VXH
FODVVL�VL�WURYLQR�LQ�XQD�FDUWHOOD��GLUHFWRU\��GL�QRPH�SLSSR

(6(03,2
package pippo;

public class Counter {
...

}

package pippo;

public class Esempio2bis {
  public static void main(String args[]){

...
}

3HU�FRPSLODUH��GDO�GLUHWWRULR�SDGUH�GL�SLSSR��
 javac  pippo/Counter.java  pippo/Esempio2bis.java

3HU�HVHJXLUH��GDO�GLUHWWRULR�SDGUH�GL�SLSSR��
 java  pippo.Esempio2bis
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3$&.$*(�',�'()$8/7

6H�XQD�FODVVH�QRQ�GLFKLDUD�HVSOLFLWDPHQWH�D�TXDOH�SDFNDJH
DSSDUWLHQH��YLHQH�LPSOLFLWDPHQWH�DVVHJQDWD�DO�SDFNDJH�GL
GHIDXOW��FKH�ID�ULIHULPHQWR�SHU�FRQYHQ]LRQH�DO�GLUHWWRULR
FRUUHQWH�

/H�FODVVL�GHO�SDFNDJH�GL�GHIDXOW�VL�FRPSLODQR�H�VL�ULFKLDPDQR
VHQ]D�SUHPHWWHUH�DOFXQ�QRPH�GL�SDFNDJH�

6,67(0$�'(,�120,�',�3$&.$*(

,O�VLVWHPD�GHL�QRPL�GHL�SDFNDJH�q�VWUXWWXUDWR��Ê�TXLQGL
SRVVLELOH�DYHUH�QRPL�³FRPSRVWL´�FRPH�
MDYD�DZW�SULQW
SLSSR�SOXWR�SDSHUR

&RQVHJXHQWHPHQWH��OH�FODVVL�GHILQLWH�DOO¶LQWHUQR�GL�WDOL
SDFNDJH�DYUDQQR�FRPH�QRPH�DVVROXWR�
MDYD�DZW�SULQW�%RRN
SLSSR�SOXWR�SDSHUR�&RXQWHU

3$&.$*(�H�,03257

4XDQGR�VL�XVD�XQD�FODVVH�GHILQLWD�LQ�XQ�DOWUR�SDFNDJH�
RFFRUUH�LQ�JHQHUDOH�LQGLFDUH�LO�QRPH�DVVROXWR�GHOOD�FODVVH�

/* classe definita nel package di default */

public class Esempio2ter {
  public static void main(String args[]){

pippo.Counter c1, c2;
c1 = new pippo.Counter();
c2 = new pippo.Counter(5);
c1.inc(); c1.inc(); c2.inc();
...  } }
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/¶LVWUX]LRQH�LPSRUW�FRQVHQWH�GL�LPSRUWDUH�XQ�QRPH�LQ
PRGR�GD�QRQ�GRYHU�ULSHWHUH�LO�QRPH�GHO�SDFNDJH�

import pippo.Counter;

public class Esempio2ter {
  public static void main(String args[]){

Counter c1, c2;
c1 = new Counter(); c2 = new Counter(5);
...

  }
}

127$�� O¶LVWUX]LRQH�LPSRUW�QRQ�q�XQD��LQFOXGH��QRQ
LQFOXGH�QXOOD��HYLWD�VROR�GL�GRYHU�ULVFULYHUH�OXQJKL
QRPL�GL�FODVVL�

3HU�LPSRUWDUH�WXWWH�OH�FODVVL�GL�XQ�SDFNDJH�LQ�XQ�VRO�FROSR�
LPSRUW�SLSSR�
�

3$&.$*(�H�9,6,%,/,7¬

9DULH�TXDOLILFKH�GL�YLVLELOLWj�LQ�-DYD�
��� SXEOLF
��� SULYDWH
��� SDFNDJH

/D�YLVLELOLWj�SDFNDJH�

��q�LO�GHIDXOW�SHU�FODVVL�H�PHWRGL

��VLJQLILFD�FKH�GDWL�H�PHWRGL�VRQR�DFFHVVLELOL�VROR�SHU�OH
DOWUH�FODVVL�GHOOR�VWHVVR�SDFNDJH��LQ�TXDOXQTXH�ILOH
VLDQR�GHILQLWH�
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��HYHQWXDOL�DOWUH�FODVVL�GHILQLWH�LQ�DOWUL�SDFNDJH�QRQ
SRVVRQR�DFFHGHUH�D�GDWL�H�PHWRGL�GL�TXHVWH��FRPH�VH
IRVVHUR�SULYDWL�

127$� LO�PDLQ�GHYH�HVVHUH�QHFHVVDULDPHQWH�SXEOLF��H
YD�REEOLJDWRULDPHQWH�GHILQLWR�LQ�XQD�FODVVH�SXEOLF

$WWHQ]LRQH�

$�GLIIHUHQ]D�GHO�&��R�GHO�&�����LQ�-DYD�QRQ�q�SRVVLELOH
GHILQLUH�FODVVL�YLVLELOL�VROR�LQ�XQ�ILOH��LO�ILOH�q�VROR�XQ
FRQWHQLWRUH�ILVLFR��QRQ�GHOLPLWD�XQ�DPELWR�GL�YLVLELOLWj
�VFRSH�

6H�VL�KD�XQD�QHFHVVLWj�GHO�JHQHUH��OD�VROX]LRQH�q�GL�GHILQLUH
XQ�DSSRVLWR�SDFNDJH�LQ�FXL�LQVHULUH�WDOL�FODVVL�

5LDVVXPHQGR�

WLSR�GL�YLVLELOLWj

DFFHVVLELOH�D� SXEOLF SDFNDJH SULYDWH

VWHVVD�FODVVH Vu Vu Vu

FODVVL�LQ�VWHVVR
SDFNDJH

Vu Vu QR

GLIIHUHQWL�SDFNDJH Vu QR QR
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48$/&+(�35(&,6$=,21(�VX�-DYD�H�&

�� ,Q�-DYD�121�HVLVWH�DOFXQ�SUHSURFHVVRUH

�� ,Q�-DYD�121�HVLVWRQR�PDFUR��LO�FRPSLODWRUH�FHUFD�GL
HIIHWWXDUH�LQOLQH�DXWRPDWLFR�VHFRQGR�VWUDWHJLH�SUHGHILQLWH�
TXDQGR�RSSRUWXQR�H�SRVVLELOH

�� -DYD�121�GLVWLQJXH�IUD�GLFKLDUD]LRQH�H�GHILQL]LRQH�GL
IXQ]LRQL��TXLQGL�QRQ�F¶q�QHFHVVLWj�GL�ILOH�KHDGHU��SURWRWLSL�
HWF�

�� LQ�-DYD�121�FL�VRQR�VWUXFW��XQLRQ��HQXP��W\SHGHI
�HVLVWRQR�VROR�FODVVL���Qp�FDPSL�GL�ELW���Qp�JOL�RSHUDWRUL�	�

�H��!

48$/&+(�35(&,6$=,21(�VX�-DYD�H�&��

�� ,Q�-DYD�VL�KD�HUHGLWDULHWj�VHPSOLFH�GHOOH�FODVVL��&��
SHUPHWWH�O¶HUHGLWDULHWj�PXOWLSOD�GHOOH�FODVVL���HG
HUHGLWDULHWj�PXOWLSOD�VROR�GHOOH�LQWHUIDFFH��YHGL�GHWWDJOLR
QHL�OXFLGL�³(UHGLWDULHWj�H�3ROLPRUILVPR�LQ�-DYD´�
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7,3,�35,0,7,9,��&/$66,��H��2**(77,
,Q�-DYD�VL�GLVWLQJXH�IUD

�� WLSL�SULPLWLYL��ERROHDQ��FKDU��E\WH��VKRUW��LQW�
ORQJ��IORDW��GRXEOH�

�� FODVVL

�� ULIHULPHQWL�D�RJJHWWL

1RQ�q�SRVVLELOH�GHILQLUH�RJJHWWL�DOORFDWL�VWDWLFDPHQWH��RJQL
LVWDQ]D�GHYH�HVVHUH�DOORFDWD�GLQDPLFDPHQWH�FRQ�QHZ

2JJHWWL�-DYD�VRQR�PDQLSRODELOL�VROR�WUDPLWH�ULIHULPHQWL

7,3,�35,0,7,9,

7LSR 'HVFUL]LRQH 'HIDXOW 6L]H 5DQJH
ERROHDQ WUXH�R�IDOVH IDOVH ��ELW �
FKDU &DUDWWHUH

81,&2'(
?X���� ���ELW ?X�������?X))))

E\WH LQWHUR�FRQ�VHJQR � ��ELW ���������������
VKRUW LQWHUR�FRQ�VHJQR � ���ELW �������������������
LQW LQWHUR�FRQ�VHJQR � ���ELW �����������������
ORQJ LQWHUR�FRQ�VHJQR � ���ELW �����������������
IORDW ,(((�����IORDW ��� ���ELW �����������������

GRXEOH ,(((�����GRXEOH ��� ���ELW �������������������

127(�
�� L�FDUDWWHUL�81,&2'(�VRQR�FRQVLGHUDWL�VHQ]D�VHJQR��H�RIIURQR

DPSLR�VXSSRUWR�DOO¶LQWHUQD]LRQDOL]]D]LRQH��H�VRQR�$6&,,
FRPSDWLELOL��VXL�SULPL�������YDOJRQR�LQROWUH�L�FODVVLFL�³HVFDSH�DOOD
&´��
?Q
��
?

��
?W


�� OD�QXRYD�QRWD]LRQH�
?X����
�FRQVHQWH�GL�HVSULPHUH�XQ�FDUDWWHUH
81,&2'(�WUDPLWH���FLIUH�HVDGHFLPDOL

�� LQ�-DYD�QRQ�VRQR�DPPHVVL�WLSL�FRPH�ORQJ�LQW��VKRUW�LQW��HWF��L�QRPL
FRUUHWWL�VRQR�VHPSOLFHPHQWH�ORQJ��VKRUW��HWF�
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5,)(5,0(17,�$�2**(77,
,Q�-DYD��JOL�RJJHWWL�VL�PDQLSRODQR�HVFOXVLYDPHQWH�WUDPLWH
ULIHULPHQWL

1RQ�q�SRVVLELOH�GHILQLUH�RJJHWWL�DOORFDWL�VWDWLFDPHQWH��WXWWR
GHY¶HVVHUH�DOORFDWR�GLQDPLFDPHQWH�FRQ�QHZ

8QD�OLQHD�GL�FRGLFH�GHO�WLSR�F�� �F��ID�SXQWDUH�L�GXH
ULIHULPHQWL�DOOR�VWHVVR�RJJHWWR��QRQ�GXSOLFD�O¶RJJHWWR
ULIHULWR�

(6(03,2�

/**
* verifica il concetto di Riferimento a oggetti
*/

import java.awt.Point;

class Esempio3 { // contiene solo il main
 public static void main(String args[]){

   Point p1 = new Point(100,10), p2 = p1;
   System.out.println("p1: " + p1.x + "," + p1.y);
   System.out.println("p2: " + p2.x + "," + p2.y);

   p1.x = 400;

   System.out.println("p1: " + p1.x + "," + p1.y);
   System.out.println("p2: " + p2.x + "," + p2.y);
 }
}

�� 2JQL�PRGLILFD�D�S��VL�ULSHUFXRWH�DQFKH�VX�FLz�FKH�q
ULIHULWR�GD�S���GXH�ULIHULPHQWL�FKH�UHIHUHQ]LDQR�OR�VWHVVR
RJJHWWR�

�� 3HU�GXSOLFDUH�GDYYHUR�O¶RJJHWWR�RFFRUUH�XVDUH�XQ�PHWRGR
VSHFLILFR�FORQH����FKH�q�SUHGHILQLWR�SHU�WXWWH�OH�FODVVL�
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&/21$=,21(�',�2**(77,

3HU�GXSOLFDUH�XQ�RJJHWWR��VL�KD�D�GLVSRVL]LRQH�LO�PHWRGR
FORQH����SUHGHILQLWR�SHU�WXWWH�OH�FODVVL�

S�� �S��FORQH���

(6(03,2�

/**
* verifica il concetto di clonazione di oggetti
*/

import java.awt.Point;

class Esempio3bis {
 public static void main(String args[]){

   Point p1 = new Point(100,10), p2=p1;

   System.out.println("p1: " + p1.x + "," + p1.y);
   System.out.println("p2: " + p2.x + "," + p2.y);

   p2 = (Point) p1.clone();

   p1.x = 400;

   System.out.println("p1: " + p1.x + "," + p1.y);
   System.out.println("p2: " + p2.x + "," + p2.y);
 }
}

�� ,Q�TXHVWR�PRGR��S��ULPDQH�LQDOWHUDWR�DO�YDORUH����������
PHQWUH�S��YLHQH�PRGLILFDWR�LQ���������

�� 'D�QRWDUH�O¶RSHUD]LRQH�GL�FDVW�SHU�FRQYHUWLUH�LO�ULVXOWDWR
GL�FORQH����FKH�q�XQ�RJJHWWR�JHQHULFR��2EMHFW���LQ�XQ
RJJHWWR�GHOOD�FODVVH�3RLQW
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8*8$*/,$1=$�',�2**(77,
3RLFKp�OH�YDULDELOL�-DYD�VRQR�ULIHULPHQWL��XQ�WHVW�GL
XJXDJOLDQ]D�GHO�WLSR�F�  F��YHULILFD��VH�GXH�ULIHULPHQWL
SXQWDQR��DOOR�VWHVVR�RJJHWWR��121�VH�GXH�RJJHWWL�KDQQR
OR�VWHVVR�YDORUH

3HU�FRQWUROODUH�VH�GXH�RJJHWWL�KDQQR�OR�VWHVVR�YDORUH�VL�XVD
LO�PHWRGR�HTXDOV����SUHGHILQLWR�SHU�WXWWH�OH�FODVVL�-DYD

(6(03,2�

/**
* verifica il concetto di uguaglianza fra oggetti
*/

import java.awt.Point;

class Esempio4 {
 public static void main(String args[]){

   Point p1 = new Point(100,10), p2=p1;

   System.out.println("p1==p2? ” + (p1==p2));
   System.out.println("p1.equals(p2)? ” +

p1.equals(p2));

   p2 = (Point) p1.clone();  p1.x = 400;

   System.out.println("p1==p2? ” + (p1==p2));
   System.out.println("p1.equals(p2)? ” +

p1.equals(p2));
 }
}

2XWSXW�
p1==p2? true
p1.equals(p2)? true
p1==p2? false
p1.equals(p2)? false

INTRODUZIONE ALLA OOP IN JAVA  --  20

675,1*+(�,1�-$9$

/H�VWULQJKH�-DYD�VRQR�RJJHWWL��LVWDQ]H�GHOOD�FODVVH
6WULQJ��XQ�RJJHWWR�6WULQJ�UDSSUHVHQWD�XQR�VSHFLILFR
YDORUH��FRQWHQXWR�GHOOD�VWULQJD��HG�q�QRQ�PRGLILFDELOH

,Q�-DYD�XQD�6WULQJ�QRQ�q�XQ�EXIIHU�

�SHU�LPPDJD]]LQDUH�VWULQJKH�PRGLILFDELOL�VL�XVD�6WULQJ%XIIHU�

�� 6WULQJKH�SRVVRQR�HVVHUH�FRQFDWHQDWH�FRQ�O¶RSHUDWRUH��
�� /D�FRQFDWHQD]LRQH�GL�FRVWDQWL�VWULQJD�q�IDWWD�D�FRPSLOH�
WLPH��TXLQGL�QRQ�LQWURGXFH�LQHIILFLHQ]H

q� 4XDQGR�VL�VFULYRQR�FRVWDQWL�VWULQJD�IUD�YLUJROHWWH
�HV��³FLDR´���YLHQH�FUHDWR�DXWRPDWLFDPHQWH�XQ�RJJHWWR
6WULQJ�LQL]LDOL]]DWR�D�WDOH�YDORUH

q� 8QD�FRVWDQWH�VWULQJD�QRQ�SXz�HFFHGHUH�OD�ULJD�
GRYHQGR�VFULYHUH�FRVWDQWL�SL��OXQJKH��q�RSSRUWXQR
VSH]]DUOH�LQ�SDUWL�SL��FRUWH�H�FRQFDWHQDUOH�FRQ
O¶RSHUDWRUH��

$WWHQ]LRQH�
OD�VHOH]LRQH�GL�XQ�FDUDWWHUH�VL�ID�WUDPLWH�LO�PHWRGR�FKDU$W���
QRQ�FRQ�O¶RSHUDWRUH�>�@�FRPH�LQ�&�R�&���

6WULQJ�V� �³1HO�PH]]R�GHO�FDPPLQ�³�
FKDU�FK� �V�FKDU$W����

(VLVWRQR�GHFLQH�GL�RSHUDWRUL�SUHGHILQLWL�VX�6WULQJ���VL�YHGD�OD
GRFXPHQWD]LRQH�GHOOH�-DYD�$3,��$SSOLFDWLRQ�3URJUDPPLQJ
,QWHUIDFH��SHU�PDJJLRUL�GHWWDJOL�
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$55$<�,1�-$9$
,Q�-DYD��JOL�DUUD\�VRQR�RJJHWWL��QRQ�HVLVWH�XQ�YHUR�QRPH�GL
FODVVH��LQ�TXDQWR�VRQR�LGHQWLILFDWL�GDOO¶RSHUDWRUH�>@

'HILQLUH�XQ�DUUD\�-DYD�VLJQLILFD�GHILQLUH�XQ�ULIHULPHQWR�
O¶DUUD\�YHUR�H�SURSULR�YD�FUHDWR�FRQ�QHZ
�D�PHQR�FKH�QRQ�VLD�VSHFLILFDWR�WUDPLWH�FRVWDQWL�

/D�OXQJKH]]D�GHOO¶DUUD\�q�LQGLFDWD�GDO�FDPSR��SXEEOLFR�H
QRQ�PRGLILFDELOH��OHQJWK�GHOO¶DUUD\�VWHVVR
�

�(6(03,2�
�

�/**
�* Primo esempio d’uso di array in Java
�*/
�

�class Esempio5 {
� public static void main(String args[]){

� int[] v1 = {8,12,3,4};   // vettore di 4 int
� int[] v2; // riferimento a un vettore di int

� v2 = new int[5]; // creazione vett. di 5 int
� // (crea 5 celle int, inizializzate a 0)
�

� for(int i=1; i<= v2.length; i++) v2[i-1] = i*i;

� for(int i=0; i< v1.length; i++)
�   System.out.print(v1[i] + '\t');

�System.out.println(“”);

� for(int i=0; i< v2.length; i++)
�   System.out.print(v2[i] + '\t');

�}
}
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$55$<�,1�-$9$����

'HILQLUH�XQ�DUUD\�-DYD�VLJQLILFD�GHILQLUH�XQ�ULIHULPHQWR�
O¶DUUD\�YHUR�H�SURSULR�YD�FUHDWR�FRQ�QHZ��D�PHQR�FKH�LO�VXR
FRQWHQXWR�QRQ�VLD�VSHFLILFDWR�WUDPLWH�FRVWDQWL�

127$�
&UHDUH�XQ�DUUD\��FRQ�QHZ��VLJQLILFD�FUHDUH�
�� 1�FHOOH�GL�XQ�WLSR�SULPLWLYR��VH�O¶DUUD\�FRQWLHQH�HOHPHQWL�GL

WLSR�SULPLWLYR
�� 1�ULIHULPHQWL�D�RJJHWWL��WXWWL�QXOO��VH�O¶DUUD\�q�GL�RJJHWWL

1HO�VHFRQGR�FDVR��TXLQGL��L�VLQJROL�RJJHWWL�GRYUDQQR�HVVHUH
FUHDWL�HVSOLFLWDPHQWH�FRQ�QHZ��VH�RSSRUWXQR

�(6(03,2�
�

�/**
�* Secondo esempio d’uso di array Java
�*/
�

�class Esempio5bis {
�public static void main(String args[]){

�

�String v1[]; // RIFERIMENTO al futuro vettore
�// si può anche scrivere  String[] v1;

�v1 = new String[2]; 
�// creazione vettore di due (rif. a) String
�// NB: le due String però ancora non esistono!

�v1[0] = "Ciao mondo";  // una String costante

�v1[1] = new String(v1[0]);
�// una String creata din. uguale alla prima
�}

}
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7,3,�35,0,7,9,�H�&/$66,�&255,6321'(17,

6SHVVR�q�QHFHVVDULR�WUDWWDUH�L�WLSL�SULPLWLYL�FRPH�RJJHWWL��DG
HVHPSLR��SHU�SDVVDUOL�SHU�ULIHULPHQWR�D�XQD�IXQ]LRQH��PD
QRQ�VROR�

³ZUDS�FODVVHV´��XQD�SHU�RJQL�WLSR�SULPLWLYR

7LSR &ODVVH
FRUULVSRQGHQWH

ERROHDQ %RROHDQ
FKDU &KDUDFWHU
E\WH %\WH
VKRUW 6KRUW
LQW ,QWHJHU
ORQJ /RQJ
IORDW )ORDW

GRXEOH 'RXEOH

�� D�SDUWH�OD�OHWWHUD�LQL]LDOH��OD�FODVVH�KD�TXDVL�VHPSUH�OR
VWHVVR�QRPH�GHO�WLSR�SULPLWLYR��HFFHWWR�FKDU�H�LQW�

�� OH�FODVVL�IRUQLVFRQR�PHWRGL�SHU�FRQYHUWLUH�GDO�WLSR
SULPLWLYR�D�XQ�RJJHWWR�GHOOD�FODVVH��H�YLFHYHUVD

class Esempio6 {
  public static void main(String args[]){

int x = 35; // tipo primitivo

Integer ix = new Integer(x);
// conversione int � Integer per costruzione

System.out.println("ix = " + ix);
// conversione implicita Integer � String

x = ix.intValue()*4;
// conversione esplicita Integer � int

System.out.println("x = " + x);
// conversione implicita int � String

  } }
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0(72',�',�&/$66(��VWDWLF�
,�PHWRGL�GHILQLWL�GHQWUR�D�XQD�FODVVH�H�YLVWL�ILQR�D�TXHVWR
SXQWR��D�SDUWH�LO�PDLQ«��HUDQR�GHVWLQDWL�D�HVVHUH�LQYRFDWL�VX
XQ¶LVWDQ]D�GL�TXHOOD�FODVVH�

class Counter {
 private int val;
 public Counter()    { val=1; }
 public Counter(int x) { val=x; }
 public void reset() { val = 0; }
 public void inc()   { val++; }
 public void dec()   { val--; }
 public int  rd()    { return val; }
}

public class Esempio2bis {
  public static void main(String args[]){

Counter c1, c2;
c1 = new Counter(); c2 = new Counter(5);
c1.inc(); c1.inc(); c2.dec();
System.out.println("c1 vale " + c1.rd());
System.out.println("c2 vale " + c2.rd());

  }
}

0D�OH�FODVVL�-DYD�SRVVRQR�IXQJHUH�DQFKH�GD�FRQWHQLWRUL�GL
IXQ]LRQL��DQFKH�SHUFKp�LQ�-DYD�QRQ�q�FRQVHQWLWR�GL�GHILQLUH
IXQ]LRQL�³HVWHUQH´�FRPH�LQ�&

,�PHWRGL�GL�FODVVH��VWDWLF��QRQ�VRQR�GHVWLQDWL�D�HVVHUH
LQYRFDWL�VX�LVWDQ]H�GHOOD�FODVVH��PD�FRPH�IXQ]LRQL�³VWDQG�
DORQH´��FKH�IRUQLVFRQR�IXQ]LRQDOLWj�XWLOL��LQ�TXDOFKH�PRGR
FRUUHODWH�FRQ�OD�FODVVH�FKH�OL�LPSOHPHQWD�

127$�� LO�PDLQ�GL�XQD�FODVVH�SXEOLF�q�LO�FDVR�SL��HYLGHQWH�H
IUHTXHQWH�GL�PHWRGR�VWDWLF
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0(72',�',�&/$66(�±�81�(6(03,2

4XHVWR�HVHPSLR�UDSSUHVHQWD�XQ�FDVR�OLPLWH�LQ�FXL�YHQJRQR
XWLOL]]DWL�VROR�PHWRGL�GL�FODVVH�

class Esempio7 {

  static int[] creaIntervallo(int inf, int sup){
// restituisce un (rif. a) un array di int

int[] v = new int[sup-inf+1];

for (int i=0; i<v.length; i++) v[i]=inf++;
return v;

  }

  static void print(int v[]){
for(int i=0; i<v.length; i++)

System.out.println(v[i]);
  }

  static void increment(int v[]){
for(int i=0; i<v.length; i++) v[i]++;

  }

  public static void main(String args[]){

int[] v1 = creaIntervallo(3,8);

print(v1); // Esempio7.print(v1);
increment(v1); // Esempio7.increment(v1);
print(v1); // Esempio7.print(v1);

  }

}

1HOOH�FKLDPDWH��LO�QRPH�GHOOD�FODVVH�SXz�TXL�HVVHUH�RPHVVR
LQ�TXDQWR�L�PHWRGL�YHQJRQR�LQYRFDWL�GD�DOWUL�PHWRGL�GHOOD
FODVVH��OD�VLQWDVVL�FRPSOHWD��REEOLJDWRULD�SHU�FKLDPDWH
SURYHQLHQWL�DO�GL�IXRUL�GHOOD�FODVVH��q�LQGLFDWD�D�ODWR�FRPH
FRPPHQWR
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9$5,$%,/,�',�&/$66(��VWDWLF�

/H�YDULDELOL�GL�FODVVH�VRQR�DVVRFLDWH�D�XQD�FODVVH�H�QRQ�DG
XQ�VLQJROR�RJJHWWR

F¶q�XQD�VROD�FRSLD�GHOOD�YDULDELOH�LQGLSHQGHQWHPHQWH
GDO�QXPHUR�GL�LVWDQ]H�GHILQLWH�GL�TXHOOD�FODVVH

/H�YDULDELOL�GL�FODVVH�VRQR�GHILQLWH�FRPH�VWDWLF�

class Esempio7ter {
  static int x = 8; // variabile di classe

  public static void main(String args[]){

x--; // OK (visib. package)

// Sintassi completa:  Esempio7ter.x--;
  }
}

&RPH�SHU�L�PHWRGL�GL�FODVVH��DQFKH�SHU�OH�YDULDELOL�GL�FODVVH
LO�QRPH�FRPSOHWR�FRPSUHQGH�LO�QRPH�GHOOD�FODVVH��TXL�OR�VL
SXz�RPHWWHUH�LQ�TXDQWR�O¶XVR�GL�[�q�HIIHWWXDWR�ORFDOPHQWH�DOOD
FODVVH�VWHVVD�

81�(6(03,2�127(92/(��/$�&/$66(�0DWK

0DWK�q�XQD�FODVVH�GL�VLVWHPD��GHILQLWD�LQ�MDYD�ODQJ��FKH
FRVWLWXLVFH�OD�OLEUHULD�PDWHPDWLFD��FRPSUHQGH�VROR�PHWRGL�H
GDWL�VWDWLFL�

�� YDULDELOL�GL�FODVVH�� (��H  3,

�� PHWRGL�GL�FODVVH�� DEV����DVLQ����DFRV����DWDQ���
PLQ����PD[����H[S����ORJ����SRZ����VLQ���
FRV����WDQ����VTUW����HWF�
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&267$17,

2JQL�YDULDELOH�-DYD�SXz�HVVHUH�FRQVLGHUDWD�XQD�FRVWDQWH�
VH�HWLFKHWWDWD�GDOOD�SDUROD�FKLDYH�ILQDO

*HQHUDOPHQWH��YHQJRQR�XWLOL]]DWH�FRVWDQWL�SXEEOLFKH�
UHDOL]]DWH�WUDPLWH�YDULDELOL�GL�FODVVH�SXEOLF��UHVH�FRVWDQWL
DWWUDYHUVR�O¶XVR�GHO�PRGLILFDWRUH�ILQDO�

class Esempio7quater {
  public static final int mymax = 8;

  // costante pubblica (di classe)
}

Ê�SRVVLELOH�GHILQLUH�DQFKH�FRVWDQWL�³D��XVR�LQWHUQR´��VLD
VRWWR�IRUPD�GL�YDULDELOL�GL�FODVVH�QRQ�SXEEOLFKH��YLVLELOL�H
XWLOL]]DELOL�LQ�WXWWD�OD�FODVVH���VLD�GL�YDULDELOL�ORFDOL�D�XQ
PHWRGR��YLVLELOL�H�XWLOL]]DELOL�VROR�HQWUR�TXHO�PHWRGR��

class Esempio7quater {
  static final int mymax = 8;

  // costante a uso interno (di classe)

  void metodo(){

final float radiceDi2 = 1.4142;

  }
}

3LFFROH�RVVHUYD]LRQL�GL�VLQWDVVL�

�� OD�SDUROD�FKLDYH�ILQDO�GHYH�SUHFHGHUH�LO�WLSR��LQW�R�IORDW�

�� QHO�VHFRQGR�HVHPSLR��OD�QRWD]LRQH�������)�SHU�GHQRWDUH
XQD�FRVWDQWH�IORDW�q�LQGLVSHQVDELOH��LQ�PDQFDQ]D�GHOOD�)�
-DYD�LQWHUSUHWHUHEEH��������FRPH�FRVWDQWH�GRXEOH��H
ULILXWHUHEEH�O¶DVVHJQDPHQWR�D�XQD�YDULDELOH�IORDW
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/¶,67$1=$�&255(17(��WKLV

/D�SDUROD�FKLDYH�WKLV�FRVWLWXLVFH�XQ�ULIHULPHQWR
DOO¶RJJHWWR�FRUUHQWH��H�SXz�VHUYLUH�

���SHU�LQGLFDUH�XQ�FDPSR�GDWL�LQ�FDVR�GL�RPRQLPLD�FRQ�XQ
SDUDPHWUR�R�FRQ�XQD�YDULDELOH�ORFDOH

���LQ�XQ�FRVWUXWWRUH��SHU�ULFKLDPDUH�XQ�DOWUR�FRVWUXWWRUH�GHOOD
VWHVVD�FODVVH

(6(03,2��ULGHILQL]LRQH�GHOOD�FODVVH�&RXQWHU��

class Counter {
private int val;
public Counter()      { this(1); }
public Counter(int val) { this.val=val; }
public void reset() { val = 0; }
public void inc()   { val++; }
public void dec()   { val--; }
public int  rd()    { return val; }

}

���,O�FRVWUXWWRUH�&RXQWHU�LQW�YDO��XWLOL]]D�WKLV�SHU�GLVWLQ�
JXHUH�LO�SDUDPHWUR�YDO�GDO�FDPSR�GDWL�GL�QRPH�YDO��FKH
YLHQH�HVSUHVVR�FRQ�OD�QRWD]LRQH�WKLV�YDO�

���,O�FRVWUXWWRUH�&RXQWHU���XWLOL]]D�WKLV����SHU�GHOHJDUH�OD
FRVWUX]LRQH�GHOO¶RJJHWWR�DOO¶DOWUR�FRVWUXWWRUH�GHOOD�VWHVVD
FODVVH

127$��OD�VLQWDVVL�WKLV���SHU�FKLDPDUH�XQ�DOWUR�FRVWUXWWRUH
SXz�HVVHUH�XVDWD�VROR�FRPH�SULPD�LVWUX]LRQH�GL�XQ
FRVWUXWWRUH
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2**(77,�&203267,

8Q�RJJHWWR�SXz�FRQWHQHUH��ULIHULPHQWL�D��DOWUL�RJJHWWL
��O¶RJJHWWR��FRQWHQLWRUH��SXz�XVDUOL���
�����PD�QRQ�SXz�DFFHGHUH�DL�ORUR�GDWL�SULYDWL
��SXz�SHUz�DFFHGHUH�DL�GDWL�SXEEOLFL�H�D�TXHOOL�FRQ�YLVLELOLWj
SDFNDJH�VH�OD�FODVVH�FRQWHQLWRUH�q�GHILQLWD�QHOOR�VWHVVR
SDFNDJH

,Q�IDVH�GL�LVWDQ]LD]LRQH�
��SULPD�VL�FRVWUXLVFH�O¶RJJHWWR�FRQWHQLWRUH
��SRL�VL�FRVWUXLVFRQR��FRQ�QHZ��JOL�RJJHWWL�LQWHUQL

(6(03,2�

class Counter {
int val;
public  Counter()    { val=1; }
public  Counter(int c) { val=c; }
public  void inc()   { val++; }
public  int  rd()    { return val; }

}

public class Esempio { // oggetto contenitore
    Counter c; // oggetto contenuto

  public Esempio() { //costruttore di Esempio
       c = new Counter(3);
  }

  public static void main(String args){
    Esempio e = new Esempio();
  }

}
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$**,251$0(172�02',),&$�'(,�5(48,6,7,

/R�VYLOXSSR�GL�DSSOLFD]LRQL�SRQH�GL�IURQWH�VSHVVR�D
SUREOHPL�FKH�ULFKLHGRQR�VROX]LRQL��FODVVL��VLPLOL�D
VROX]LRQL��FODVVL��JLj�HVLVWHQWL��PD�QRQ�LGHQWLFKH

&RPH�IDUH�SHU�QRQ�ULSHWHUH�WXWWR�LO�ODYRUR�GD�FDSR"

��FRSLD	LQFROOD�GHO�FRGLFH�GHOOD�FODVVH�HVLVWHQWH�H
FDPELDPHQWL�RSSRUWXQL�DSSRUWDWL�D�PDQR
��SUROLIHUD]LRQH�GL�ILOH��SURFHGLPHQWR�FRPSO��PDQXDOH

��FUHDUH�XQD�QXRYD�FODVVH�FKH�FRQWHQJD�DO�VXR�LQWHUQR�XQ
RJJHWWR�GHOOD�FODVVH�SUHHVLVWHQWH
��L�FDPSL�GDWL�SULYDWL�QRQ�VRQR�GLUHWWDPHQWH�PDQLSRODELOL
��ULVFULYHUH�DQFKH�L�PHWRGL�FKH��ULPDQJRQR�XJXDOL�

(6(03,2��GD�&RXQWHU�EDVH�D�&RXQWHU�FRQ�GHFUHPHQWR
class Counter2 {

Counter c;
public  Counter2()      {c = new Counter(); }
public  Counter2(int v) {c = new Counter(v);}
public  void inc()      { c.inc(); }
public  int  rd()       { return c.rd(); }
public  void dec()      { c.val--; }

}

�� LO�FDPSR�GDWL�F�YDO�q�DFFHVVLELOH�SHUFKp�KD�YLVLOLELWj
SDFNDJH�H�OD�FODVVH�&RXQWHU��q�GHILQLWD�QHOOR�VWHVVR
SDFNDJH�GL�&RXQWHU

�� q�FRPXQTXH�QHFHVVDULR�ULVFULYHUH�L�PHWRGL�VROR�SHU�DGDW�
WDUOL�DOOD�QXRYD�FODVVH��PD�GL�IDWWR�ULVFULYHQGROL�XJXDOL�
VHQ]D�DJJLXQJHUH�QXRYH�IXQ]LRQDOLWj

2FFRUUH�SRWHU�ULXVDUH�OH�FODVVL�HVLVWHQWL�LQ�PRGR�SL�
IOHVVLELOH
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(5(',7$5,(7¬

�� 6L�YXROH�ULXVDUH�WXWWR�FLz�FKH�SXz�HVVHUH�ULXVDWR�

�� QRQ�q�XWLOH�Qp�RSSRUWXQR�PRGLILFDUH�FRGLFH�JLj
IXQ]LRQDQWH�H�FRUUHWWR��LO�FXL�VYLOXSSR�q�FRVWDWR�LQ�WHUPLQL
GL�WHPSR�H�ULVRUVH

2FFRUUH�GLVSRUUH�D�OLYHOOR�GL�OLQJXDJJLR�GL�PHFFDQLVPL
SHU�SURJHWWDUH�DOOH�GLIIHUHQ]H��SURFHGHQGR�LQ�PRGR
LQFUHPHQWDOH

��2ELHWWLYR�q�121�HVVHUH�REEOLJDWL�D�ULSDUWLUH�GD�]HUR
TXDQGR�VHUYH�XQD�QXRYD�FODVVH��PD�SRWHUOD�GHILQLUH�D
SDUWLUH�GD�XQD�JLj�HVLVWHQWH

%LVRJQHUj�VSHFLILFDUH�VRODPHQWH�

��FRVD�OD�QXRYD�FODVVH�KD�LQ�SL��ULVSHWWR�DOOD�SUHFHGHQWH

��VLD�LQ�WHUPLQL�GL�GDWL��VLD�LQ�WHUPLQL�GL�RSHUD]LRQL

(6(03,2��GD�XQ�&RXQWHU�EDVH�DO�&RXQWHU�FRQ�GHFUHPHQWR
class Counter2 extends Counter {

public  void dec()      { c.val--; }
}

�� OD�FODVVH�&RXQWHU��HUHGLWD�WXWWL�L�PHWRGL�H�L�FDPSL�GDWL�GL
&RXQWHU��H�SXz�XVDUOL�FRPH�IRVVHUR�GHILQLWL�ORFDOPHQWH��VHPSUH
FKH�OD�YLVLELOLWj�OR�SHUPHWWD��FDPSL�SULYDWH�QRQ�YLVLELOL�

�� LQ�SL���DJJLXQJH�GDWL�H�PHWRGL�VXRL�VSHFLILFL��LQ�TXHVWR
HVHPSLR��QHVVXQ�GDWR��VROR�XQ�PHWRGR��GHF�

4XLQGL��XQD�LVWDQ]D�GL�&RXQWHU���FRQWLHQH��DO�VXR�LQWHUQR�XQD
LVWDQ]D�GL�&RXQWHU��SL��L�FDPSL�VSHFLILFL�GL�&RXQWHU���VH�QH
HVLVWRQR��
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(5(',7$5,(7¬�FRPH�5(/$=,21(�)5$�&/$66,

)LQRUD��O¶XQLFD�UHOD]LRQH�LQWURGRWWD�HUD�O¶LVWDQ]LD]LRQH�
��RJQL�RJJHWWR�q�LVWDQ]D�GL�XQD�FHUWD�FODVVH

6L�DJJLXQJH�(5(',7$5,(7¬�

8QD�FODVVH�%�SXz�(5(',7$5(�'$�XQD�FODVVH�$
�SUHHVLVWHQWH�

���FODVVH�EDVH��R�VXSHUFODVVH��q
��� OD�FODVVH�GD�FXL�VL�HUHGLWD��$�
���FODVVH�GHULYDWD��R�VRWWRFODVVH��q
��� OD�FODVVH�FKH�HUHGLWD��%�

B

A

eredita_da
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/$�&/$66(�'(5,9$7$�38Ñ�
��DJJLXQJHUH�QXRYL�FDPSL�GDWL�H�QXRYL�PHWRGL�D�TXHOOL
HUHGLWDWL�GDOOD�FODVVH�EDVH

��ULGHILQLUH�DOFXQL�GHL�PHWRGL�HUHGLWDWL�GDOOD�FODVVH�EDVH
�RYHUULGLQJ�

/$�&/$66(�'(5,9$7$�121�38Ñ�
��HOLPLQDUH�FDPSL�GDWL�R�PHWRGL

9,6,%,/,7¬

1HOOD�FODVVH�EDVH�
��FLz�FKH�q�SULYDWR�q�YLVLELOH�VROR�DL�PHWRGL�GHOOD�FODVVH
VWHVVD

��FLz�FKH�q�GL�SDFNDJH�q�YLVLELOH�VROR�DL�PHWRGL�GHOOH�FODVVL
GHOOR�VWHVVR�SDFNDJH

��FLz�FKH�q�SXEEOLFR�q�YLVLELOH�D�WXWWL

3HUFLz��OD�FODVVH�GHULYDWD�
��QRQ�SXz�YHGHUH�OD�SDUWH�SULYDWD�GHOOD�FODVVH�EDVH�
DSSXQWR�SHUFKp�SULYDWD

��SXz�YHGHUH�OD�SDUWH�GL�SDFNDJH�GHOOD�FODVVH�EDVH�
SXUFKp�OD�QXRYD�FODVVH�VLD�GHILQLWD�QHOOR�VWHVVR�SDFNDJH

��YHGH��RYYLDPHQWH��OD�SDUWH�SXEEOLFD�GHOOD�FODVVH�EDVH�
LQ�TXDQWR�YLVLELOH�D�WXWWL

Ê�68)),&,(17("

5LFRQVLGHULDPR�LO�SUREOHPD�GL�GHILQLUH�&RXQWHU���GRWDWR�GL
GHFUHPHQWR��D�SDUWLUH�GD�&RXQWHU��FKH�QH�q�SULYR�
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0(0%5,�3527(77,
5LFRQVLGHULDPR�LO�SUREOHPD�SUHFHGHQWH�GL�GHILQLUH�&RXQWHU�
�GRWDWR�GL�GHFUHPHQWR��D�SDUWLUH�GD�&RXQWHU

3HU�UHDOL]]DUH�O
RSHUD]LRQH�GL�GHFUHPHQWR��q�QHFHVVDULR�

��R�GLVSRUUH�GHOO¶DFFHVVR�GLUHWWR�DO�FDPSR��YDO

��R�VIUXWWDUH��VH�HVLVWH��XQ�PHWRGR��SXEEOLFR�R�GL�SDFNDJH�
FKH�FRQVHQWD�GL�LQL]LDOL]]DUH�LO�FDPSR�YDO�FRQ�XQ�YDORUH�D
SLDFHUH

1HO�QRVWUR�FDVR��QRQ�FL�VRQR�VWDWL�SUREOHPL�SHUFKp�YDO�QRQ
HUD�SULYDWR��DYHYD�YLVLELOLWj�SDFNDJH��H�&RXQWHU��q��QHOOR
VWHVVR�SDFNDJH�GL�&RXQWHU��TXHOOR�GL�GHIDXOW�

q� (�VH�YDO�IRVVH�VWDWR�SULYDWR"
q� (�VH�121�IRVVH�VWDWR�SRVVLELOH�FROORFDUH�&RXQWHU��QHOOR
VWHVVR�SDFNDJH�GL�&RXQWHU"

3HU�VIUXWWDUH�GDYYHUR�O¶HUHGLWDULHWj�RFFRUUH�SRWHU��VXSHUDUH
OD�ULJLGLWj�GHL�WUH�OLYHOOL�GL�YLVLELOLWj�SULYDWH�SXEOLF�SDFNDJH�

YLVLELOLWj�VSHFLILFD�SHU�OH�FODVVL�GHULYDWH

�
SURWHFWHG

8Q�FDPSR�GDWL�R�XQ�PHWRGR�SURWHFWHG�

��q�YLVLELOH�DOOH�FODVVL�GHULYDWH�LQGLSHQGHQWHPHQWH�GDO
SDFNDJH�LQ�FXL�HVVH�VRQR�GHILQLWH

��SHU�LO�UHVWR��VL�FRPSRUWD�FRPH�OD�YLVLELOLWj�SDFNDJH
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5(*2/(�',�9,6,%,/,7¬

WLSR�GL�YLVLELOLWj

DFFHVVLELOH�D SXEOLF SURWHFWHG SDFNDJH SULYDWH

VWHVVD
FODVVH

Vu Vu Vu Vu

FODVVL�LQ
VWHVVR
SDFNDJH

Vu Vu Vu QR

VRWWRFODVVL
LQ�TXDOXQTXH

SDFNDJH

Vu Vu QR QR

GLIIHUHQWL
SDFNDJH

Vu QR QR QR

/D�TXDOLILFD�SURWHFWHG�

��UHQGH�YLVLELOH�XQ�DWWULEXWR�D�WXWWH�OH�VRWWRFODVVL�GL�TXHOOD
FODVVH���SUHVHQWL�H�IXWXUH

��SHUFLz��FRVWLWXLVFH�XQ�SHUPHVVR�GL�DFFHVVR
³LQGLVFULPLQDWR´��YDOLGR�SHU�RJQL�SRVVLELOH�VRWWRFODVVH
FKH�SRVVD�LQ�IXWXUR�HVVHUH�GHILQLWD��VHQ]D�SRVVLELOLWj�GL
GLVWLQ]LRQH

2FFRUUH�GXQTXH�YDOXWDUH�PROWR�DWWHQWDPHQWH�TXDQGR�VLD
RSSRUWXQR�XWLOL]]DUH�OD�FODXVROD�SURWHFWHG
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&26$�6,�(5(',7$"

/D�FODVVH�GHULYDWD�HUHGLWD�GDOOD�FODVVH�JHQLWRUH�

��WXWWL�L�FDPSL�GDWL��DQFKH�TXHOOL�SULYDWH�D�FXL�OD�FODVVH
GHULYDWD�QRQ�SRWUj�DFFHGHUH�GLUHWWDPHQWH�

��WXWWL�L�PHWRGL��DQFKH�TXHOOL�SULYDWH�FKH�OD�FODVVH�GHULYDWD
QRQ�SRWUj�XVDUH�GLUHWWDPHQWH�

WUDQQH�L�FRVWUXWWRUL

3(5&+e"
��3HUFKp�L�FRVWUXWWRUL�QRQ�VYROJRQR�IXQ]LRQL��PD
FRVWUXLVFRQR�XQ¶LVWDQ]D�GHOOD�FODVVH
Í�VRQR�VSHFLILFL�GL�TXHOOD�SDUWLFRODUH�FODVVH

$G�HVHPSLR��FRVWUXLUH�XQ�&RXQWHU�QRQ�q�OD�VWHVVD�FRVD�FKH
FRVWUXLUH�XQ�&RXQWHU���XQD�VRWWRFODVVH�KD�JHQHUDOPHQWH�XQ
QXPHUR�VXSHULRUH�GL�FDPSL�GDWL�

&Lz�QRQ�VLJQLILFD�FKH�OD�FODVVH�GHULYDWD�QRQ�DEELD�XQ
FRVWUXWWRUH��LQ�TXDQWR��FRPH�YHGUHPR��QH�YLHQH�JHQHUDWR
XQR�GL�GHIDXOW
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&203$7,%,/,7¬�)5$�&/$66(�(�62772&/$66(

/¶HUHGLWDULHWj�QRQ�q�VROWDQWR�XQD�PRGDOLWj�SHU�LO�ULXWLOL]]R�GL
FRGLFH��PD�IRU]D�D�SURJHWWDUH�H�LPSOHPHQWDUH�DSSOLFD]LRQL
LQ�WHUPLQL�GL�XQD�JHUDUFKLD�GL�FODVVLILFD]LRQH�GHOOH�HQWLWj
QHFHVVDULH

��&RXQWHU��FRQWLHQH�OD�VWHVVD�LQWHUIDFFLD�GL�&RXQWHU
�L�FRVWUXWWRUL�QRQ�IDQQR�VWUHWWDPHQWH�SDUWH�GHOO¶LQWHUIDFFLD�

��RJQL�&RXQWHU��q�DQFKH�XQ�&RXQWHU��RYYHUR�
��RJQL�RJJHWWR�GL�FODVVH�&RXQWHU��q�LPSOLFLWDPHQWH
DQFKH�GL�FODVVH�&RXQWHU

��PD�QRQ�YLFHYHUVD��SHUFKp�&RXQWHU��q�SL��ULFFR�GL
&RXQWHU��VD�IDUH�FRVH�FKH�XQ�&RXQWHU�QRQ�VD�IDUH��H
SXz�DYHUH�GHL�FDPSL�GDWL�LQHVLVWHQWL�LQ�&RXQWHU�

&RQVHJXHQ]D��&21)250,7¬��

��XQ¶LVWDQ]D�GL�&RXQWHU��SXz�VRVWLWXLUH�XQ�RJJHWWR�&RXQWHU
LQ�PDQLHUD�WUDVSDUHQWH�ULVSHWWR�DJOL�RJJHWWL�FKH�OR
XWLOL]]DQR

��PD�QRQ�LO�FRQWUDULR

(6(03,2�
class Esempio1 {

Counter c1 = new Counter(3);
Counter2 c2 = new Counter2();
c2.dec();  // OK: dec() esiste in Counter2
// c1.dec(); // NO: dec() non c’è in Counter
c1=c2;   // OK: ogni Counter2 è Counter
// c2=c1; // NO: c1 è un semplice Counter

}
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&267587725,

5LSUHQGHQGR�OD�GHILQL]LRQH�GL�&RXQWHU��

class Counter2 extends Counter {
public  void dec()      { c.val--; }

}

VL�SXz�RVVHUYDUH�FKH�q�VWDWR�XWLOL]]DWR�XQ�RJJHWWR�&RXQWHU�
F�VHQ]D�DYHUQH�GHILQLWR�LO�FRVWUXWWRUH

��-DYD�QRQ�REEOLJD�D�GHILQLUH�DOPHQR�XQ�FRVWUXWWRUH�SHU
RJQL�FODVVH��DQFKH�VH�FLz�q�IRUWHPHQWH�UDFFRPDQGDWR

��LQ�DVVHQ]D�GL�FRVWUXWWRUL�GHILQLWL�HVSOLFLWDPHQWH��-DYD
GHILQLVFH�DXWRPDWLFDPHQWH�XQ�FRVWUXWWRUH�GL�GHIDXOW

��LO�FRVWUXWWRUH�GL�GHIDXOW�VL�OLPLWD�D�ULFKLDPDUH�LO
FRVWUXWWRUH�GL�GHIDXOW�GHOOD�VXSHUFODVVH

,O�FRGLFH�SUHFHGHQWH�HTXLYDOH�FLRq�D�
class Counter2 extends Counter {

public  void dec()      { c.val--; }
// il costruttore di default generato da Java
public Counter2() { super(); }

}

/¶LQYRFD]LRQH�VXSHU���ULFKLDPD�LQYRFD�LO�FRVWUXWWRUH�GL
GHIDXOW�GHOOD�FODVVH�EDVH��TXDORUD�QRQ�HVLVWD�YLHQH�VROOHYDWD
XQ¶HFFH]LRQH
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(5(',7$5,(7¬�H�&26758=,21(�',�2**(77,

3HU�FRVWUXLUH�XQ�RJJHWWR�GL�XQD�FODVVH�GHULYDWD��q�VHPSUH
QHFHVVDULR�FKLDPDUH�XQ�FRVWUXWWRUH�GHOOD�FODVVH�EDVH�
LQ�TXDQWR�

��VROR�LO�FRVWUXWWRUH�GHOOD�FODVVH�EDVH�SXz�VDSHUH�FRPH
LQL]LDOL]]DUH�L�FDPSL�GDWL�HUHGLWDWL�GD�WDOH�FODVVH�LQ�PRGR
FRUUHWWR

��q�LO�VROR�PRGR�SHU�JDUDQWLUH�O¶LQL]LDOL]]D]LRQH�GL�FDPSL�GDWL
SULYDWL��D�FXL�OD�VRWWRFODVVH�QRQ�SXz�DFFHGHUH
GLUHWWDPHQWH�

��VL�HYLWD�XQ
LQXWLOH�GXSOLFD]LRQH�GL�FRGLFH�QHOOD�VRWWRFODVVH�

0D�TXDOH�FRVWUXWWRUH�GHOOD�FODVVH�EDVH�YLHQH�FKLDPDWR"

��LO�FRVWUXWWRUH�GL�GHIDXOW�GHILQLWR�GD�-DYD�FKLDPD�LO
FRVWUXWWRUH�GL�GHIDXOW�GHOOD�FODVVH�EDVH

��SHU�L�FRVWUXWWRUL�GHILQLWL�GDOO¶XWHQWH�RFFRUUH�VSHFLILFDUH
HVSOLFLWDPHQWH�TXDOH�FRVWUXWWRUH�GHOOD�FODVVH�EDVH�YDGD
FKLDPDWR��PHGLDQWH�OD�QRWD]LRQH�VXSHU�«�����FKH�GHYH
HVVHUH�OD�SULPD�LVWUX]LRQH�GHO�FRUSR�GHO�FRVWUXWWRUH

6H�PDQFD�XQD�FKLDPDWD�HVSOLFLWD��LO�FRPSLODWRUH�-DYD
LQVHULVFH�DXWRPDWLFDPHQWH�XQD�FKLDPDWD�DO�FRVWUXWWRUH�GL
GHIDXOW�GHOOD�FODVVH�EDVH��VXSHU�����D�PHQR�FKH�QRQ�FL�VLD
JLj�XQD�FKLDPDWD�D�XQ�DOWUR�FRVWUXWWRUH�GHOOD�VWHVVD�FODVVH
PHGLDQWH�OD�QRWD]LRQH�WKLV��

$G�HVHPSLR��O¶HVSUHVVLRQH�VXSHU�[��LQYRFD�LO�FRVWUXWWRUH
GHOOD�FODVVH�EDVH�FRQ�XQ�DUJRPHQWR��HFFH]LRQH�VH�XQ
FRVWUXWWRUH�VLIIDWWR�QRQ�HVLVWH�
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6XSHU�H��WKLV

,Q�EUHYH�

��WKLV�q�XQ�ULIHULPHQWR�DOO¶LVWDQ]D�FRUUHQWH

��VXSHU�q�XQ�ULIHULPHQWR�DOOD�FODVVH�EDVH

6RQR�HVSUHVVLRQL�OHFLWH�
��WKLV�YDO�LQGLFD�LO�FDPSR�YDO�GHOOD�FODVVH�GL�LVWDQ]D
FRUUHQWH

��WKLV�I���ULFKLDPD�LO�PHWRGR�I���GHOOD�FODVVH�GHOO¶LVWDQ]D
FRUUHQWH

��WKLV������ULFKLDPD�XQ�DOWUR�FRVWUXWWRUH�GHOOD�VWHVVD
FODVVH

��VXSHU������ULFKLDPD�XQ�FRVWUXWWRUH�GHOOD�FODVVH�EDVH
��VXSHU�YDO���LQGLFD�LO�FDPSR�YDO�GHOOD�FODVVH�EDVH

�QRWD]LRQH�XWLOH�QHO�FDVR�LQ�FXL�OD�VRWWRFODVVH�GHILQLVFD�XQ
FDPSR�GDWL�RPRQLPR�FRQ�XQR�GHOOD�FODVVH�EDVH�

��VXSHU�I���ULFKLDPD�LO�PHWRGR�I���GHOOD�FODVVH�EDVH
�QRWD]LRQH�XWLOH�QHO�FDVR�LQ�FXL�OD�VRWWRFODVVH�GHILQLVFD�XQ
PHWRGR�RPRQLPR�GL�XQR�GHOOD�FODVVH�EDVH���RYHUULGLQJ�

(6(03,2��&RXQWHU�GHILQLVFH�XQ�FDPSR�YDO��
class DualCounter extends Counter {

double val;
// val indica ora il campo val di DualCounter
// mentre super.val indica il val di Counter

    public void inc() { super.inc(); val++; }
// inc() indica il metodo inc() di DualCounter
// super.inc() chiama l’inc() di Counter

}
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&267587725,�121�38%%/,&,

,Q�DVVHQ]D�GL�FRVWUXWWRUL�GHILQLWL�GDOO¶XWHQWH��-DYD�GHILQLVFH
VHPSUH�XQ�FRVWUXWWRUH�GL�GHIDXOW�SHU�RJQL�FODVVH��WDOH
FRVWUXWWRUH�q�SXEEOLFR��LQ�PRGR�GD�FRQVHQWLUH�DOOD�FODVVH
GL�HVVHUH�QRUPDOPHQWH�LVWDQ]LDWD

,Q�DOFXQH�FLUFRVWDQ]H�WXWWDYLD�VL�SXz�GHVLGHUDUH�GL�LPSHGLUH
FKH�XQD�FODVVH�SRVVD�HVVHUH�LVWDQ]LDWD�GD�FKLXQTXH��,Q
SDUWLFRODUH��SXz�HVVHUH�QHFHVVDULR�

��LPSHGLUH�TXDOXQTXH�LVWDQ]LD]LRQH
��FRQVHQWLUH�VROR�LVWDQ]LD]LRQL�GD�SDUWH�GL�VRWWRFODVVL

1HO�SULPR�FDVR��O¶XWHQWH�GHYH�GHILQLUH�XQ�FRVWUXWWRUH
SULYDWR��QHO�VHFRQGR�XQ�FRVWUXWWRUH�SURWHWWR

,Q�TXHVWR�PRGR��VL�SUHYLHQH�OD�JHQHUD]LRQH�GHO�FRVWUXWWRUH
SXEEOLFR�DXWRPDWLFR�GD�SDUWH�GL�-DYD�

&/$66,�),1$/,���ILQDO�

&RPH�VL�q�JLj�YLVWR��XQD�YDULDELOH�GLFKLDUDWD�ILQDO�GLYHQWD
XQD�FRVWDQWH��RVVLD�QRQ�q�SL��PRGLILFDELOH

$OOR�VWHVVR�PRGR��XQD�FODVVH�GLFKLDUDWD�ILQDO�GLYHQWD�XQD
FODVVH�ILQDOH��RYYHUR�GD�FXL�QRQ�q�SRVVLELOH�GHULYDUH
VRWWRFODVVL
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(6(03,2�5,$66817,92��3(5621(�(�678'(17,

�/** la classe Persona
�*/
�

�class Persona {
�  String nome;
�  int anni;

�  Persona() { nome = "sconosciuto"; anni = 0; }
�  Persona(String n) { nome = n; anni = 0; }
�  Persona(String n, int a) { nome=n; anni=a; }

�  void print(){
�    System.out.print("Il mio nome e’ " + nome);
�    System.out.println(" e ho " + anni + " anni");
�  } }
�

�/** la classe Studente che eredita da Persona
�*/
�

�class Studente extends Persona {
�  int matr;
�  Studente() { super(); matr = 9999; }
�  Studente(String n) { super(n); matr = 8888; }
�  Studente(String n, int a) { super(n,a); matr=7;}
�  Studente(String n, int a, int m) {

super(n,a); matr=m; }
  void print(){ super.print();
    System.out.println("Matricola = " + matr); }
�}

�

public class Esempio2 {

  public static void main(String args[]){
  Studente studente;
  studente = new Studente();
  studente.print();

  studente = new Studente("Tom", 30);
  studente.print();

  studente = new Studente("Laura", 20, 1234);
  studente.print();
  } }
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(5(',7$5,(7¬�(�&203$7,%,/,7¬�',�7,32

6H�OD�FODVVH�%�q�VRWWRFODVVH�GHOOD�FODVVH�$��RJQL�RJJHWWR
GL�FODVVH�%�q�DQFKH�GL�FODVVH�$��QRQ�YLFHYHUVD�

OD�FODVVH�%�q�XQ�VRWWRWLSR�GHOOD�FODVVH�$

&Lz�LPSOLFD�XQD�FRPSDWLELOLWj��FRQIRUPLWj��GD�VRWWRWLSR�D
WLSR��QRQ�YLFHYHUVD���GD�FXL�VHJXH�OD�SRVVLELOLWj�GL�XVDUH�XQ
RJJHWWR�GHOOD�FODVVH�GHULYDWD�DO�SRVWR�GL�XQR�GHOOD�FODVVH�
EDVH��QRQ�YLFHYHUVD�

(6(03,2�
class Esempio3 {

Persona  p = new Persona(“John”);
Studente s = new Studente(“Tom”);
p.print(); // stampa solo il nome
s.print(); // stampa nome e matricola
p=s;
p.print(); // COSA STAMPA ???

}

/¶DVVHJQDPHQWR��S V�

��q�SRVVLELOH��SHUFKp�RJQL�6WXGHQWH�q�DQFKH�XQD�3HUVRQD

��H�QRQ�FRPSRUWD�SHUGLWH�GL�LQIRUPD]LRQH��SHUFKp�VL�WUDWWD
GL�XQ�DVVHJQDPHQWR�IUD�ULIHULPHQWL��QRQ�IUD�YDULDELOL�

3UREOHPD�

��S�q�GHILQLWR�FRPH�ULIHULPHQWR�D�XQD�JHQHULFD�3HUVRQD

��PD�ID�ULIHULPHQWR�LQ�UHDOWj�D�XQR�6WXGHQWH

&RPH�YLHQH�LQWHUSUHWDWR�RUD�S"�&RPH�VHPSOLFH�3HUVRQD��R
FRPH�6WXGHQWH"
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32/,025),602

5LFRUGLDPR�FKH�XQD�VH]LRQH�GL�FRGLFH�VL�GLFH
32/,025)$�VH�q�FDSDFH�GL�RSHUDUH�VX�RJJHWWL�GL�WLSR
GLYHUVR�VSHFLDOL]]DQGR�LO�VXR�FRPSRUWDPHQWR�LQ�EDVH
DO�WLSR�GHOO¶RJJHWWR�VX�FXL�RSHUD

,Q�-DYD�OD�SRVVLELOLWj�GL�XVDUH�XQ�RJJHWWR�GHOOD�FODVVH�%�DO
SRVWR�GL�XQR�GL�FODVVH�$�LQWURGXFH�OD�SRVVLELOLWj�WHRULFD�GL
DYHUH�SROLPRUILVPR���(�LQ�SUDWLFD"

'LSHQGH�VH�SUHYDOH�LO�WLSR�IRUPDOH�GHO�ULIHULPHQWR
�3HUVRQD�QHOO¶HVHPSLR�SUHFHGHQWH��R�LO�WLSR�HIIHWWLYR
GHOO¶LVWDQ]D�FRUUHQWH��6WXGHQWH�QHOO¶HVHPSLR�SUHFHGHQWH�

,Q�-DYD�SUHYDOH�LO�WLSR�HIIHWWLYR�GHOO¶LVWDQ]D�FRUUHQWH
��/(*$0(�',1$0,&2��/$7(�%,1',1*�

(6(03,2�

public class Esempio2 {

  public static void main(String args[]){
    Persona p = new Studente(“Anna”);
    p.print(); // STAMPA NOME E MATRICOLA !!
  }
}

6HEEHQH�S�VLD�XQ�ULIHULPHQWR�D�3HUVRQD��SRLFKp�O¶LVWDQ]D
FRUUHQWH�q�XQR�6WXGHQWH�YLHQH�ULFKLDPDWR�LO�PHWRGR
SULQW���GHOOD�FODVVH�6WXGHQWH
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,17(5)$&&(�,1�-$9$

8QD�LQWHUIDFFLD�-DYD�FRVWLWXLVFH�XQD�SXUD�VSHFLILFD�GL
LQWHUD]LRQH�
½�FRQWLHQH�VROR�GLFKLDUD]LRQL�GL�PHWRGL��HG

HYHQWXDOPHQWH�FRVWDQWL�
½�121�FRQWLHQH�YDULDELOL�Qp�GHILQL]LRQL�GL�PHWRGL

8QD�FODVVH�-DYD�SXz�LPSOHPHQWDUH�XQD�R�SL��LQWHUIDFFH
/D�FODVVH�'(9(�GHILQLUH�WXWWL�L�PHWRGL�GHOOH�LQWHUIDFFH
LPSOHPHQWDWH

(6(03,2�
SXEOLF�LQWHUIDFH�,FRPSOH[�^

SXEOLF�,FRPSOH[�VXP�,FRPSOH[�]��
`

SXEOLF�FODVV�&RPSOH[�LPSOHPHQWV�,FRPSOH[�^
SXEOLF�&RPSOH[�VXP�&RPSOH[�]��^«`

`

0D�D�FKH�FRVD�VHUYRQR�OH�LQWHUIDFFH"

(VHPSLR�GHOOD�UDSSUHVHQWD]LRQH�GHL�QXPHUL�UHDOL
'XH�SRVVLELOLWj�

FODVVH�&RPSOH[�FRPH
VRWWRFODVVH�GL�5HDO

$SSURFFLR�SUDJPDWLFR
�ULXWLOL]]R�GHOOD�FODVVH�5HDO�
PD�FRQFHWWXDOPHQWH
VFRUUHWWR

FODVVH��5HDO�FRPH
VRWWRFODVVH�GL�&RPSOH[

$SSURFFLR�FRQFHWWXDOPHQWH
FRUUHWWR�PD�FKH�REEOLJD�D
ULGHILQLUH�5HDO��
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2FFRUUHUHEEHUR�GXH�JHUDUFKLH�GLIIHUHQ]LDWH�
½�XQD�SHU�OD�SDUWH�LPSOHPHQWDWLYD��ULXWLOL]]R�GL�FRGLFH�
½�XQD�SHU�O¶LQWHUIDFFLD�HVWHUQD��FDSDFH�GL�PDQWHQHUH�OD

FRUUHWWH]]D�FRQFHWWXDOH�

*(5$5&+,(�',�,17(5)$&&(

/H�LQWHUIDFFH�SRVVRQR�GDUH�OXRJR�D�JHUDUFKLH�GL
HUHGLWDULHWj�LQ�PDQLHUD�DQDORJD�DOOH�FODVVL

�� *HUDUFKLD�VHSDUDWD�GD�TXHOOD�GHOOH�FODVVL
�� 6OHJDWD�GD�DVSHWWL�LPSOHPHQWDWLYL
�� (VSULPH�UHOD]LRQL�FRQFHWWXDOL
�� *XLGD�OD�SURJHWWD]LRQH�H�OD�PRGHOOL]]D]LRQH

/¶HUHGLWDULHWj�GHOOH�LQWHUIDFFH�q�SHUz�08/7,3/$

5HDO

&RPSOH[

&ODVV
�LQKHULWDQFH

&RPSOH[

5HDO

,QWHUIDFH
�LQKHULWDQFH
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(5(',7$5,(7¬�08/7,3/$�'(//(�,17(5)$&&(

3HUFKp�LQ�-DYD�F¶q�HUHGLWDULHWj�VHPSOLFH�SHU�OH
FODVVL��XQD�FODVVH�SXz�HUHGLWDUH�GD�XQD�VROD
VXSHUFODVVH���PD�HUHGLWDULHWj�PXOWLSOD�SHU�OH
LQWHUIDFFH"

/¶HUHGLWDULHWj�PXOWLSOD�IUD�FODVVL�FRPSOLFKHUHEEH
QRWHYROPHQWH�LO�FRPSLWR�GHOOD�PDFFKLQD�YLUWXDOH�D�WHPSR�GL
HVHFX]LRQH�

�� OD�FODVVH�&�XQLVFH�VLD�L�GDWL�GL�$�FKH�GL�%
�� FKH�VL�ID�FRQ�OH�RPRQLPLH"
�� FRPH�VL�GLVWLQJXRQR"

�� /D�FODVVH�&�XQLVFH�L�PHWRGL�GHOOH
FODVVL�$�H�%

�� GHILQL]LRQL�GRSSLH"
�� VH�OD�FRVD�VL�ULSHWH�ULFRUVLYDPHQWH

QHOOD�JHUDUFKLD"

$O�FRQWUDULR��OH�LQWHUIDFFH�FRQWHQJRQR�VROR�GLFKLDUD]LRQL
GL�PHWRGL�

�� 121�FRQWHQJRQR�LPSOHPHQWD]LRQL��QHVVXQ�SUREOHPD�GL
FROOLVLRQL�IUD�PHWRGL�RPRQLPL�

�� 121�FRQWHQJRQR�YDULDELOL��QHVVXQ�SUREOHPD�GL�FROOLVLRQH
IUD�GDWL�RPRQLPL�

$ %

&
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,17(5)$&&(�(�352*(77$=,21(

/H�LQWHUIDFFH�LQGXFRQR�XQ�PRGR�GLIIHUHQWH�GL�FRQFHSLUH�OD
SURJHWWD]LRQH�GL�XQ¶DSSOLFD]LRQH

�� 3ULPD�VL�GHILQLVFRQR�OH�LQWHUIDFFH�FKH�VHUYRQR�H�VL
VWDELOLVFRQR�OH�UHOD]LRQL�IUD�LQWHUIDFFH

�� /D�JHUDUFKLD�GL�LQWHUIDFFH�ULIOHWWH�VFHOWH�GL
SURJHWWR��SXOL]LD�FRQFHWWXDOH�

�� 3RL�VL�SURJHWWDQR�OH�FODVVL�FKH�LPSOHPHQWDQR�OH
LQWHUIDFFH�GHILQLWH

�� /D�JHUDUFKLD�GHOOH�FODVVL�SXz�ULIOHWWHUH�OH�VFHOWH
LPSOHPHQWDWLYH�FRQVLGHUDWH�SL��HIILFDFL

&/$66,�$675$77(�,1�-$9$

(�OH�FODVVL�DVWUDWWH"�3HUFKp�XQ¶DOWUD�DVWUD]LRQH�ROWUH�DOOH
LQWHUIDFFH"

8QD�FODVVH�DVWUDWWD�LQ�-DYD�IDWWRUL]]D��GLFKLDUDQGROH�
RSHUD]LRQL�FRPXQL�D�WXWWH�OH�VXH�VRWWRFODVVL��PD�121
q�REEOLJDWD�D�GHILQLUOH�WXWWH�WUDPLWH�OD�VSHFLILFD
GHOO¶LPSOHPHQWD]LRQH

1RQ�YLHQH�FUHDWD�SHU�GHILQLUH�LVWDQ]H��PD�SHU�GHULYDUQH
DOWUH�FODVVL��DVWUDWWH�R�QR���FKH�GRYUDQQR�LPSOHPHQWDUH�L
PHWRGL�VROR�GLFKLDUDWL�GDOOD�FODVVH�DVWUDWWD

(VHPSLR�
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SXEOLF�DEVWUDFW�FODVV�$QLPDOH�^
SXEOLF�DEVWUDFW�6WULQJ�YHUVR���
SXEOLF�DEVWUDFW�6WULQJ�VLBPXRYH���
SXEOLF�DEVWUDFW�6WULQJ�YLYH���
«
`

SXEOLF�DEVWUDFW�FODVV�$QLPDOH7HUUHVWUH
��� H[WHQGV�$QLPDOH�^
SXEOLF�6WULQJ�YLYH�� ^ ���HUD�DEVWUDFW

UHWXUQ�³VXOOD�WHUUDIHUPD´� `
«
`

'LYHUVDPHQWH�GDOOH�LQWHUIDFFH��OH�FODVVL�DVWUDWWH�VRQR�YHUH
H�SURSULH�FODVVL�

�� HUHGLWDULHWj�VHPSOLFH
�� SRVVRQR�GHILQLUH�DOFXQL�PHWRGL�H�YDULDELOL��FKH
YHQJRQR�HUHGLWDWL�GDOOH�VRWWRFODVVL��DVWUDWWH�R�PHQR

127$�
RJQL�FODVVH�FKH�GLFKLDUL�DOPHQR�XQ�PHWRGR�FRPH
DEVWUDFW�GHYH�HVVHUH�TXDOLILFDWD�FRPH�FODVVH�DVWUDWWD
�DOWULPHQWL�HUURUH�LQ�FRPSLOD]LRQH�
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ECCEZIONI IN JAVA  --  1

(&&(=,21,�,1�-$9$

6SHVVR�L�SURJUDPPL�FRQWHQJRQR�LVWUX]LRQL�³FULWLFKH´��FKH
SRVVRQR�FRQGXUUH�D�HUURUL�D�WHPSR�GL�HVHFX]LRQH

7LSLFDPHQWH��LQ�TXHL�FDVL�LO�SURJUDPPDWRUH�LQVHULVFH
FRQWUROOL��LI«�WKHQ����SHU�LQWHUFHWWDUH�OH�VLWXD]LRQL
FULWLFKH�H�FHUFDUH�GL�JHVWLUOH�LQ�PRGR�DSSURSULDWR

7XWWDYLD��TXHVWR�PRGR�PDQXDOH�GL�SURFHGHUH�q�VSHVVR
LQVRGGLVIDFHQWH�

��QRQ�q�IDFLOH�SUHYHGHUH�WXWWH�OH�VLWXD]LRQL�FKH
SRWUHEEHUR�SURGXUUH�O¶HUURUH

��OD�JHVWLRQH�GHOO¶HUURUH�YLHQH�VSHVVR�VFDPELDWD�FRQ�OD
VWDPSD�D�YLGHR�GL�TXDOFKH�PHVVDJJLR

-DYD�DGRWWD�DQFKH�LQ�TXHVWR�DPELWR�XQ�DSSURFFLR
LQQRYDWLYR��LQWURGXFHQGR�LO�FRQFHWWR�GL�HFFH]LRQH�

�� DQ]LFKp�WHQWDUH�GL�SUHYHGHUH�L�FDVL�FKH�SRVVRQR�SRUWDUH�D
HUURUH��VL�SURYD�D�HVHJXLUH�O¶RSHUD]LRQH�LQ�XQ�EORFFR
³FRQWUROODWR´

�� VH�VL�SURGXFH�XQ�HUURUH��O¶RSHUD]LRQH�VROOHYD
XQ¶HFFH]LRQH

�� O¶HFFH]LRQH�YLHQH�FDWWXUDWD�GDO�EORFFR�HQWUR�FXL
O¶RSHUD]LRQH�HUD�HVHJXLWD��H�SXz�HVVHUH�JHVWLWD�GD�XQD
URXWLQH�DSSRVLWD

ECCEZIONI IN JAVA  --  2

WU\�^
������RSHUD]LRQH�FULWLFD�FKH�SXz�VROOHYDUH�HFFH]�
`
FDWFK��([FHSWLRQ�H��^
������JHVWLRQH�GHOO¶HFFH]LRQH `

6H�O¶RSHUD]LRQH�SXz�VROOHYDUH�GLYHUVL�WLSL�GL�HFFH]LRQH
�FRUULVSRQGHQWL�D�GLYHUVL�WLSL�GL�HUURUH���SRVVRQR�HVVHUH
SUHYLVWL�SL��EORFFKL�FDWFK�GL�VHJXLWR�DOOR�VWHVVR�EORFFR�WU\

(6(03,2�

8QD�WLSLFD�RSHUD]LRQH�³FULWLFD´�q�OD�OHWWXUD�GD�LQSXW

,Q�-DYD��LO�GLVSRVLWLYR�GL�LQSXW�VWDQGDUG�q�OD�YDULDELOH
�VWDWLF��6\VWHP�LQ��GL�FODVVH�,QSXW6WUHDP��XQD�FODVVH
DVWUDWWD��GL�FXL�6\VWHP�LQ�q�XQD�LVWDQ]D�³DQRPDOD´
SUHGHILQLWD�
3RLFKp�,QSXW6WUHDP�IRUQLVFH�VROR�XQ�PHWRGR�UHDG���FKH�OHJJH
VLQJROL�E\WH��VL�XVD�LQFDSVXODUH�6\VWHP�LQ�LQ�XQ�RJJHWWR�GRWDWR�GL
PDJJLRUL�IXQ]LRQDOLWj��FRPH�DG�HVHPSLR�XQ�%XIIHUHG5HDGHU��FKH
IRUQLVFH�DQFKH�XQ�PHWRGR�UHDG/LQH���

import java.io.*;

class EsempioIn {
  public static void main(String args[]){

int a = 0, b = 0;
BufferedReader in = new BufferedReader(

new InputStreamReader(System.in));
try { System.out.print("Primo valore: ");
  a = Integer.parseInt(in.readLine());
  System.out.print("Secondo valore:");
  b = Integer.parseInt(in.readLine());}
catch (IOException e) {
  System.out.println("Errore in input");
}
System.out.println("La somma vale " + (a+b));

  } }



ECCEZIONI IN JAVA  --  3

4XL��UHDG/LQH���VROOHYD�XQD�,2([FHSWLRQ�LQ�FDVR�GL
HUURUH�LQ�IDVH�GL�LQSXW��PHQWUH�,QWHJHU�SDUVH,QW���VROOHYD
XQD�1XPEHU)RUPDW([FHSWLRQ��QRQ�FDWWXUDWD��VH�OD�VWULQJD
UHVWLWXLWD�GD�UHDG/LQH���QRQ�FRUULVSRQGH�DOOD�VLQWDVVL�GL�XQ
QXPHUR�LQWHUR

8QD�HFFH]LRQH�QRQ�FDWWXUDWD�VL�SURSDJD�YHUVR�O¶HVWHUQR�
GL�EORFFR�LQ�EORFFR��VH�UDJJLXQJH�LO�PDLQ��SURYRFD�OD
WHUPLQD]LRQH�GHOO¶DSSOLFD]LRQH

&26¶Ê��81¶(&&(=,21(
8QD�HFFH]LRQH�q�XQ�RJJHWWR��LVWDQ]D�GL
MDYD�ODQJ�7KURZDEOH�R�GL�XQD�TXDOFKH�VXD�VRWWRFODVVH�

,Q�SDUWLFRODUH��OH�GXH�VRWWRFODVVL�SL��FRPXQL�VRQR
�� MDYD�ODQJ�([FHSWLRQ
�� MDYD�ODQJ�(UURU

,O�WHUPLQH�HFFH]LRQH�q�JHQHUDOPHQWH�XVDWR�LQ�HQWUDPEL�L�FDVL

�� 8Q�(UURU�LQGLFD�SUREOHPL�UHODWLYL�DO�FDULFDPHQWR�GHOOD
FODVVL�R�DO�IXQ]LRQDPHQWR�GHOOD�PDFFKLQD�YLUWXDOH�-DYD
�HV��QRW�HQRXJK�PHPRU\���H�YD�FRQVLGHUDWR
LUUHFXSHUDELOH��SHUFLz�QRQ�GD�FDWWXUDUH

�� 8QD�([FHSWLRQ��LQYHFH��LQGLFD�GL�VROLWR�VLWXD]LRQL
UHFXSHUDELOL��HV��ILQH�ILOH��LQGLFH�GL�XQ�DUUD\�ROWUH�L�OLPLWL�
HUURUL�GL�LQSXW�

ECCEZIONI IN JAVA  --  4

3RLFKp�XQ¶HFFH]LRQH�q�XQ�RJJHWWR��SXz�FRQWHQHUH�GDWL�R
GHILQLUH�PHWRGL�
�� WXWWH�OH�HFFH]LRQL�GHILQLVFRQR�XQ�PHWRGR�JHW0HVVDJH��

FKH�UHVWLWXLVFH�LO�PHVVDJJLR�G¶HUURUH�DVVRFLDWR
�� DOFXQH�HFFH]LRQL�GHILQLVFRQR�GHL�FDPSL��FRPH

E\WHV7UDQVIHUUHG�LQ�,QWHUUXSWHG,2([FHSWLRQ��FKH
IRUQLVFRQR�XOWHULRUL�LQIRUPD]LRQL�XWLOL�SHU�PHJOLR�JHVWLUH
O¶HYHQWR�DQRPDOR

5,/$1&,$5(�(&&(=,21,

-DYD� ULFKLHGH� FKH� XQ� PHWRGR� HQWUR� FXL� VL� SXz� JHQHUDUH
XQ¶HFFH]LRQH� R� JHVWLVFD� O¶HFFH]LRQH�� FRQ� XQ� FRVWUXWWR
WU\�FDWFK��RSSXUH� GLFKLDUL� GL� ULODQFLDUOD� DOO¶HVWHUQR� GHO
PHWRGR�VWHVVR��FRQ�OD�FODXVROD�WKURZV�

SXEOLF�LQW�UHDG,QWHJHU�%XIIHUHG5HDGHU�LQ�
WKURZV�,2([FHSWLRQ��1XPEHU)RUPDW([FHSWLRQ�^

��UHWXUQ�,QWHJHU�SDUVH,QW�LQ�UHDG/LQH����
`



ECCEZIONI IN JAVA  --  5

'(),1,5(�(�*(1(5$5(�1829(�(&&(=,21,
(VVHQGR�XQ¶HFFH]LRQH�QXOOD�SL��FKH�XQ�QRUPDOH�RJJHWWR
-DYD��LVWDQ]D�GL�XQD�FODVVH�RSSRUWXQD���q�SRVVLELOH
���GHILQLUH�QXRYL�WLSL�GL�HFFH]LRQH��QXRYH�FODVVL�
���JHQHUDUH�HFFH]LRQL�GDOO¶LQWHUQR�GL�SURSUL�PHWRGL

���q�VXIILFLHQWH�GHILQLUH�XQD�QXRYD�FODVVH�FKH�HVWHQGD�OD
FODVVH�([FHSWLRQ�R�XQD�GHOOH�VXH�VRWWRFODVVL�

FODVV�1XPEHU7RR%LJ([FHSWLRQ
H[WHQGV�,OOHJDO$UJXPHQW([FHSWLRQ�^

�SXEOLF�1XPEHU7RR%LJ([FHSWLRQ���^�VXSHU����`
�SXEOLF�1XPEHU7RR%LJ([FHSWLRQ�6WULQJ�V�^VXSHU�V��`

`

6ROLWDPHQWH�QRQ�VL�GHILQLVFRQR�SDUWLFRODUL�FDPSL�GDWL��LQ
TXDQWR�O¶LQIRUPD]LRQH�IRQGDPHQWDOH��LO�WLSR�GHOO¶HFFH]LRQH�
q�JLj�YHLFRODWD�GDOOD�FODVVH�VWHVVD��H�GDO�PHVVDJJLR�V�

���q�VXIILFLHQWH�FUHDUH�O¶RJJHWWR�HFFH]LRQH��H�SRL�³ODQFLDUOR´
FRQ�O¶LVWUX]LRQH�WKURZ�

SXEOLF�LQW�UHDG,QWHJHU�%XIIHUHG5HDGHU�LQ�
WKURZV�,2([FHSWLRQ��1XPEHU)RUPDW([FHSWLRQ�

1XPEHU7RR%LJ([FHSWLRQ�^
LQW�[� �,QWHJHU�SDUVH,QW�LQ�UHDG/LQH����
LI��[!���� WKURZ�QHZ�1XPEHU7RR%LJ([FHSWLRQ���
UHWXUQ�[� `

127$�

�� QRQ�FRQIRQGHUH�WKURZ��FKH�q�XQ¶LVWUX]LRQH�FKH�ODQFLD�XQ¶HFFH�
]LRQH��FRQ�WKURZV��XVDWD�QHOOD�GLFKLDUD]LRQH�GL�XQD�FODVVH�

�� OD�FUHD]LRQH�GHOO¶RJJHWWR�1XPEHU7RR%LJ([FHSWLRQ�SXz
DYYHQLUH���H�VSHVVR�DYYLHQH���HQWUR�O¶LVWUX]LRQH�WKURZ�VWHVVD�
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