
Classi Astratte - 1

&/$66,�$675$77(

/¶HUHGLWDULHWj��SRUWD�ULIOHWWHUH�VXO
UDSSRUWR�IUD�SURJHWWR�H�VWUXWWXUD�

• XQD�FODVVH�SXz�OLPLWDUVL�D�GHILQLUH
VROR�O¶LQWHUIDFFLD«

• ��ODVFLDQGR�³LQ�ELDQFR´�XQR�R�SL�
PHWRGL���

• ���FKH�YHUUDQQR�SRL�LPSOHPHQWDWL
GDOOH�FODVVL�GHULYDWH�

q�XQD�FODVVH�DVWUDWWD

Classi Astratte - 2

&/$66,�$675$77(
8QD�FODVVH�DVWUDWWD�

• IDWWRUL]]D��GLFKLDUDQGROH��RSHUD]LRQL
FRPXQL�D�WXWWH�OH�VXH�VRWWRFODVVL«

• ����PD�QRQ�OH�GHILQLVFH��LPSOHPHQWD�

,Q�HIIHWWL�

• QRQ�YLHQH�FUHDWD�SHU�GHILQLUH�LVWDQ]H�(che
non saprebbero come rispondere ai metodi
“lasciati in bianco”)

• PD�SHU�GHULYDUQH�DOWUH�FODVVL��che
dettaglieranno i metodi qui solo dichiarati



Classi Astratte - 3

&/$66,�$675$77(��(6(03,2

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

• ,�PHWRGL�DVWUDWWL�QRQ�KDQQR�FRUSR

• 6H�DQFKH�VROR�XQ�PHWRGR�q�DEVWUDFW��OD
FODVVH�GHYH�HVVHUH�TXDOLILFDWD�DEVWUDFW�
DOWULPHQWL�VL�KD�(5525(

Classi Astratte - 4

&/$66,�$675$77(��3(5&+e"
• 0ROWLVVLPH�HQWLWj�FKH�XVLDPR�SHU�GHVFUL�
YHUH�LO�PRQGR�QRQ�VRQR�UHDOL

• VRQR�SXUH�FDWHJRULH�FRQFHWWXDOL��PD�VRQR
FRPXQTXH�PROWR�XWLOL�

(VHPSLR��JOL�DQLPDOL

• SDUODUH�GL�³DQLPDOL´�FL�q�PROWR�XWLOH�
SHUz�QRQ�HVLVWH�³LO�JHQHULFR�DQLPDOH´���

• QHOOD�UHDOWj�HVLVWRQR�VROR�DQLPDOL�VSHFLILFL

• PD�OD�FDWHJRULD�FRQFHWWXDOH�³DQLPDOH´�FL
ID�PROWR�FRPRGR�SHU�³SDUODUH�GHO�PRQGR´



Classi Astratte - 5

(6(03,2��*/,�$1,0$/,
• 7XWWL�VDSSLDPR�FRVD�VLD�XQ�DQLPDOH�

– RJQL�DQLPDOH�KD�XQ�TXDOFKH�YHUVR
– RJQL�DQLPDOH�VL�PXRYH�LQ�TXDOFKH�PRGR
– RJQL�DQLPDOH�YLYH�LQ�XQ�TXDOFKH�DPELHQWH

• ���PD�SURSULR�SHU�TXHVWR��QRQ�HVLVWH�³LO
JHQHULFR�DQLPDOH´�

• 2JQL�DQLPDOH�UHDOH�
– KD�XQR�VSHFLILFR�YHUVR�
– VL�PXRYH�LQ�XQR�VSHFLILFR�PRGR�
– YLYH�LQ�XQR�VSHFLILFR�DPELHQWH�

(acqua, aria, terraferma, etc.)

Classi Astratte - 6

(6(03,2��*/,�$1,0$/,
• ,QWURGXUUH�XQD�FODVVH�DQLPDOH�q�XWLOH
SURSULR�SHU�IDWWRUL]]DUH�JOL�DVSHWWL�FRPXQL
– WXWWL�JOL�DQLPDOL�KDQQR�XQ�YHUVR��VL
PXRYRQR�LQ�XQ�TXDOFKH�PRGR��HFF�

• 7DOL�DVSHWWL�LQGXFRQR�XQD�FODVVLILFD]LRQH
GHO�PRQGR�
– DQLPDOL�DFTXDWLFL��XFFHOOL��PDPPLIHUL«

– 3HUDOWUR��QRQ�HVLVWRQR�QHDQFKH�JHQHULFL
XFFHOOL��PDPPLIHUL��HFF«�PD�GLVSRUUH�GL
TXHVWH�FDWHJRULH�FRQFHWWXDOL�q�DVVDL�XWLOH�



Classi Astratte - 7

&/$66,�$675$77(��(6(03,2

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

• (VSULPH�LO�IDWWR�FKH�RJQL�DQLPDOH�KD�XQ
YHUVR��VL�PXRYH��H�YLYH�GD�TXDOFKH�SDUWH��

• ���PD�LQ�JHQHUDOH�QRQ�VL�SXz�GLUH�FRPH

Classi Astratte - 8

&/$66,�$675$77(��(6(03,2

SXEOLF�DEVWUDFW�FODVV�$QLPDOH7HUUHVWUH
H[WHQGV�$QLPDOH�^

�SXEOLF�6WULQJ�YLYH���^����HUD�DEVWUDFW
�UHWXUQ��VXOOD�WHUUDIHUPD���`

����
`

• 8QD�FODVVH�GHULYDWD�SXz�GHILQLUH�XQR�R�SL�
PHWRGL�FKH�HUDQR�DVWUDWWL

• VH�DQFKH�VROR�XQ�PHWRGR�ULPDQH�DVWUDWWR�
OD�FODVVH�GHULYDWD�q�FRPXQTXH�DVWUDWWD
(e deve essere qualificata come tale)



Classi Astratte - 9

/¶(6(03,2�&203/(72

,SRWHVL�
• RJQL�DQLPDOH�KD�XQ�PHWRGR�FKLBVHL��
FKH�UHVWLWXLVFH�XQD�VWULQJD�GHVFULWWLYD

• RJQL�DQLPDOH�KD�XQ�PHWRGR�PRVWUD��
FKH�OR�VWDPSD�D�YLGHR�H�FKH�q
LQGLSHQGHQWH�GDOOR�VSHFLILFR�DQLPDOH�(si
appoggia sugli altri metodi)

• WXWWL�JOL�DQLPDOL�VL�UDSSUHVHQWDQR�QHOOR
VWHVVR�PRGR��WUDPLWH�LO�ORUR�QRPH�H�LO
YHUVR�FKH�IDQQR

Classi Astratte - 10

/¶(6(03,2�&203/(72

SXEOLF�DEVWUDFW�FODVV�$QLPDOH�^
��SULYDWH�6WULQJ�QRPH�
��SURWHFWHG�6WULQJ�YHUVR�
��SXEOLF�$QLPDOH�6WULQJ�V��^�QRPH V��`
��SXEOLF�DEVWUDFW�6WULQJ�VLBPXRYH���
��SXEOLF�DEVWUDFW�6WULQJ�YLYH���
��SXEOLF�DEVWUDFW�6WULQJ�FKLBVHL���
��SXEOLF�YRLG�PRVWUD���^
�6\VWHP�RXW�SULQWOQ�QRPH���������
� FKLBVHL������������YHUVR��

���VL�PXRYH�����VLBPXRYH����
��H�YLYH�����YLYH�������`

`

Costruttore
necessario



Classi Astratte - 11

/¶(6(03,2�&203/(72

8QD�SRVVLELOH�FODVVLILFD]LRQH�

$1,0$/(

$1,0$/(B7(55(675( $1,0$/(B$&48$7,&2

Sono ancora classi astratte:
– nulla si sa del movimento
– quindi è impossibile definire il metodo VLBPXRYH��

Classi Astratte - 12

/¶(6(03,2�&203/(72

SXEOLF�DEVWUDFW�FODVV�$QLPDOH7HUUHVWUH
H[WHQGV�$QLPDOH�^

��SXEOLF�$QLPDOH7HUUHVWUH�6WULQJ�V��^
VXSHU�V���`

��SXEOLF�6WULQJ�YLYH���^
UHWXUQ��VXOOD�WHUUDIHUPD���`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�DQLPDOH�WHUUHVWUH���`

`
Due metodi astratti su tre sono ridefiniti,
ma XQR�q�DQFRUD�DVWUDWWR
→ la classe è ancora astratta



Classi Astratte - 13

/¶(6(03,2�&203/(72

SXEOLF�DEVWUDFW�FODVV�$QLPDOH$FTXDWLFR
H[WHQGV�$QLPDOH�^

��SXEOLF�$QLPDOH$FTXDWLFR�6WULQJ�V��^
VXSHU�V���`

��SXEOLF�6WULQJ�YLYH���^
UHWXUQ��QHOO
DFTXD���`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�DQLPDOH�DFTXDWLFR���`

`
Due metodi astratti su tre sono ridefiniti,
ma XQR�q�DQFRUD�DVWUDWWR
→ la classe è ancora astratta

Classi Astratte - 14

/¶(6(03,2�&203/(72

8QD�SRVVLELOH�VSHFLDOL]]D]LRQH�

Perché introdurre l’animale marino?
– non è correlato a verso, movimento, etc
– rispecchia semplicemente una realtà

$1,0$/(

$1,0$/(B7(55(675( $1,0$/(B$&48$7,&2

$1,0$/(B0$5,12



Classi Astratte - 15

/¶(6(03,2�&203/(72

SXEOLF�DEVWUDFW�FODVV�$QLPDOH0DULQR
H[WHQGV�$QLPDOH$FTXDWLFR�^

��SXEOLF�$QLPDOH0DULQR�6WULQJ�V��^
� VXSHU�V���`

��SXEOLF�6WULQJ�YLYH���^
UHWXUQ��LQ�PDUH���`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�DQLPDOH�PDULQR���`

`
Specializza i metodi YLYH�� e FKLBVHL��,
ma QRQ�GHILQLVFH�O¶DOWUR
→ la classe è ancora astratta

Classi Astratte - 16

/$�7$662120,$�&203/(7$
ANIMALE

ANIMALE_TERRESTRE ANIMALE_ACQUATICO

ANIMALE_MARINOQUADRUPEDE BIPEDE UCCELLO

UOMOCAVALLO

CORVO PINGUINO

PESCE
(di mare)

TONNO

Tweety

bird

Crow
tun

Equus

Man



Classi Astratte - 17

/(�&/$66,�³&21&5(7(´

SXEOLF�FODVV�3HVFH'L0DUH
H[WHQGV�$QLPDOH0DULQR�^

�SXEOLF�3HVFH'L0DUH�6WULQJ�V��^
� VXSHU�V��

YHUVR� ��QRQ�ID�YHUVL���`
�SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�SHVFH��GL�PDUH����`
��SXEOLF�6WULQJ�VLBPXRYH���^

UHWXUQ��QXRWDQGR���`
`

Definisce l’ultimo metodo astratto rimasto,
VLBPXRYH�� → la classe non è più astratta

Classi Astratte - 18

/(�&/$66,�³&21&5(7(´
SXEOLF�FODVV�8FFHOOR

H[WHQGV�$QLPDOH7HUUHVWUH�^
��SXEOLF�8FFHOOR�6WULQJ�V��^

VXSHU�V��
YHUVR �FLQJXHWWD���`

��SXEOLF�6WULQJ�VLBPXRYH���^
UHWXUQ��YRODQGR���`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�XFFHOOR��`

��SXEOLF�6WULQJ�YLYH���^
UHWXUQ��LQ�XQ�QLGR�VX�XQ�DOEHUR��

`
`



Classi Astratte - 19

/(�&/$66,�³&21&5(7(´

SXEOLF�FODVV�%LSHGH
H[WHQGV�$QLPDOH7HUUHVWUH�^

��SXEOLF�%LSHGH�6WULQJ�V��^�VXSHU�V���`
��SXEOLF�6WULQJ�VLBPXRYH���^

UHWXUQ��DYDQ]DQGR�VX���]DPSH��
`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�DQLPDOH�FRQ�GXH�]DPSH��

`
`

Classi Astratte - 20

/(�&/$66,�³&21&5(7(´

SXEOLF�FODVV�4XDGUXSHGH
H[WHQGV�$QLPDOH7HUUHVWUH�^

��SXEOLF�4XDGUXSHGH�6WULQJ�V��^
VXSHU�V���`

��SXEOLF�6WULQJ�VLBPXRYH���^
UHWXUQ��DYDQ]DQGR�VX���]DPSH���`

��SXEOLF�6WULQJ�FKLBVHL���^
UHWXUQ��XQ�DQLPDOH�FRQ���]DPSH���`

`



Classi Astratte - 21

$/75(�&/$66,�3,Ô�63(&,),&+(
SXEOLF�FODVV�&DYDOOR�H[WHQGV�4XDGUXSHGH�^
��SXEOLF�&DYDOOR�6WULQJ�V��^

VXSHU�V�� YHUVR� ��QLWULVFH���`
��SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�FDYDOOR���`
`

SXEOLF�FODVV�&RUYR�H[WHQGV�8FFHOOR�^
��SXEOLF�&RUYR�6WULQJ�V��^

VXSHU�V�� YHUVR� ��JUDFFKLD���`
��SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�FRUYR���`
`

Classi Astratte - 22

$/75(�&/$66,�3,Ô�63(&,),&+(
SXEOLF�FODVV�8RPR�H[WHQGV�%LSHGH�^
��SXEOLF�8RPR�6WULQJ�V��^

VXSHU�V�� YHUVR� ��SDUOD���`
��SXEOLF�6WULQJ�VLBPXRYH���^

UHWXUQ��FDPPLQDQGR�VX���JDPEH���`
��SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�KRPR�VDSLHQV���`
��SXEOLF�6WULQJ�YLYH���^

UHWXUQ��LQ�FRQGRPLQLR���`
`



Classi Astratte - 23

$/75(�&/$66,�3,Ô�63(&,),&+(
SXEOLF�FODVV�3LQJXLQR�H[WHQGV�8FFHOOR�^
��SXEOLF�3LQJXLQR�6WULQJ�V��^

VXSHU�V�� YHUVR� ��QRQ�ID�YHUVL���`
��SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�SLQJXLQR���`
��SXEOLF�6WULQJ�VLBPXRYH���^

UHWXUQ��PD�QRQ�VD�YRODUH���`
`

SXEOLF�FODVV�7RQQR�H[WHQGV�3HVFH'L0DUH�^
��SXEOLF�7RQQR�6WULQJ�V��^�VXSHU�V���`
��SXEOLF�6WULQJ�FKLBVHL���^

UHWXUQ��XQ�WRQQR���`
`

Classi Astratte - 24

81�0$,1«�³PRQGR�GL�DQLPDOL´
SXEOLF�FODVV�0RQGR$QLPDOH�^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@��^
��&DYDOOR��F� �QHZ�&DYDOOR��)XULD���
��8RPR�����K� �QHZ�8RPR��-RKQ���
��&RUYR����Z� �QHZ�&RUYR��3LSSR���
��7RQQR����W� �QHZ�7RQQR��*LRUJLR���
��8FFHOOR��X� �QHZ�8FFHOOR��*DEELDQR���
��3LQJXLQR�S� �QHZ�3LQJXLQR��7ZHHW\���
��F�PRVWUD��� ��K�PRVWUD���
��Z�PRVWUD��� ��W�PRVWUD���
��X�PRVWUD��� ��S�PRVWUD���
�`
`



Classi Astratte - 25

81�0$,1«�³PRQGR�GL�DQLPDOL´

���H�LO�VXR�RXWSXW�
)XULD��XQ�FDYDOOR��QLWULVFH��VL�PXRYH
DYDQ]DQGR�VX���]DPSH�H�YLYH�VXOOD
WHUUDIHUPD�

-RKQ��XQ�KRPR�VDSLHQV��SDUOD��VL�PXRYH
FDPPLQDQGR�VX���JDPEH�H�YLYH�LQ�XQ
FRQGRPLQLR�

3LSSR��XQ�FRUYR��JUDFFKLD��VL�PXRYH
YRODQGR�H�YLYH�LQ�XQ�QLGR�VX�XQ�DOEHUR�
���

Classi Astratte - 26

$/7(51$7,9$��812�³=22´
SXEOLF�FODVV�=RR�^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@��^
��$QLPDOH�IDXQD>@� �QHZ�$QLPDOH>�@�
��IDXQD>�@� �QHZ�&DYDOOR��)XULD���
��IDXQD>�@� �QHZ�8RPR��-RKQ���
��IDXQD>�@� �QHZ�&RUYR��3LSSR���
��IDXQD>�@� �QHZ�7RQQR��*LRUJLR���
��IDXQD>�@� �QHZ�8FFHOOR��*DEELDQR���
��IDXQD>�@� �QHZ�3LQJXLQR��7ZHHW\���
��IRU�LQW�L ���L����L���

�IDXQD>L@�PRVWUD���
�`
` 32/,025),602��per ogni animale viene

invocato OR�VSHFLILFR�PHWRGR�PRVWUD��


