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Breve introduzione a Java

(ed alla programmazione ad oggetti)
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Argomenti
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Modello astratto e modello implementativo
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Il progetto di un linguaggio

��� ��� � � �  �� ! � � ��� "

# $ % &'( %) $ *) ) ( + ,( -. +) . * / / *0 ( + %1 2 3 -. +) 1 4 4 * 4 + ( % . ( 51 . ( /1 % 4 + * ,

67 8:9 ; ;7 < 6= ;:9 6 9> ?�@ ? <BA 7 C -1D ( 5(D +

E' ( % ) $ *) ) ( +D + / -( ' * 4 +GF ' ( %) $ *) ) ( + ( % 41 . -. 1 4 * 4 + H

I ( ' -. +) 1 4 4 + , 1 ' ' ( %) $ * ) ) ( + ( %D ' $ , 1 $ % . ( ' 1 J * % 41 * C -1 4 4 + 41 +. (D +GFD ( + 3 $ % 67 89 ; ;7 @K ?ML @ ? ?7

E A @ L <@ N < ; <PO 7 Q Q 9 ? ? <O R ;@K K <PO 6 9 ?7 8 < H

I ( , $1 * C -1 4 4( C + % + C 4. 1 4 4 * / 1 % 41 D +. . 1 ' * 4(
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Il progetto di un linguaggio (2)

� ��� � �� �  ! " # $%  � � �&% �' �)( � � � %*

+ ,- . / . 01 / 2�34 ,1 , 5 5 3 67 89 7 3 : : 3; / 8 - ,

< ,>= 9 = ?3 7 / 3 2 / 5 / 9 5 8 2�3 5 /A@ ?3 7 / 3 2 / 5 / 5 8B 3 5 /A@ 3 7 7 3 C@ 6D - .3 . 8 7 /@ ED - ; / 8 - / F =

+ : 81 81 /1 ,4 B 7 / ? ,7 , / 67 8 9 7 3 : : /

< ,>= 9 = 67 8 9 7 3 : : 3; / 8 - ,4 .7 D . .D 7 3 .3 FHG

+ 5 / - 9 D 3 9 9 / 8 < / - . ,4 8 B 8 : , D - / 8 - ,1 / D - 3 I J)K LNM I I J ,1 D - 3 IO P M K L J)Q M E 8 7 : 3 5 , FG

� ��� � �� �  ! " # $%  � � �&% ! $R � � $ � # � � � !�S % *

+ . ,B - / B T ,1 / B 8 : 6 / 5 3; / 8 - , < ,= 9 = B 8 : 6 / 5 3; / 8 - , 63 7; / 3 5 , F ,1 / 5 / - U / - 9 G

+ ,4 ,B D ; / 8 - , 3 7 D -�V . / : , < ,>= 9 = 9 ,4 . / 8 - ,1 , 5 5 3 : , : 87 / 3 @ 9 ,4 . / 8 - ,1 , 5 5 84 .3 B U

1 , 5 5 , B T / 3 : 3 . , FHG

+ 6 84 4 / 2 / 5 / . 0 1 / ,4 . ,- 4 / 8 - , < 5 / 2H7 ,7 / ,4 6 ,B / E / B T , F =
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Origini di Java e C (e C++)

� � ��� � ��  ! � "! ! � # "   $ $ %� ! �  � � � & � % ' �

� � � ( ) � � � � (+* * , � � %� & "  $ � "! �� ' -� �� '� � ��  ! � "! ! � . � % � " % � " ��0/ / "/ � $  � � �

'� ' - � 1� $ . � % " -� &� ) �32 ! 2 4  �05 , � '$ 6 -87 " % � � � 9 " ' � ) �32 ! 2 � " - " 9 " ' � ' � % & � % ,

� : " & " � � %� & " )�  9� $  " 1� '� % " , � "� ��  ! � "! ! � ' &� � � . . " -� . � %

�; �  - � � �� ! �  / " " % -� 6�=< � " � �

� �  6 " - -�?> " � � ' � 1 .� $@

A B0C D E8F GIH D D E8J K KL M N8O P NJ J QR S P PJ T S PU V VW

X N P YZ [0\ ] ]Z H [ Z ^ ^ \ G G E S P_ N T SJ T S P PJ Y H` ` a E8F H b Edc Gfe H ]0\ S T S Pg h G\ ` Z [\

ij Lk Sl O L l L TJ P P L m MJ P Pn J Poqp rs W

X P _ N T SJ T S N8t H` u H ^ \ ij L k N Sl S TJ PU L M M L l v N K ixw
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Creare un programma in C

� ���� ��� � � ! " #

$ % &(' ) *+ ,- . ,- - / & 0 1- 2 . 3 & 45 & 3 * 6 2 &(7 8 9:7 ;< 8= > ;? @ ;A

$ % & . B & 3 &DC C + ,- E : F= ;= : ; % B+ , 2 + ) 2 * G- E : FH= ;= : ; % / *' & 5 &' I * A

$ & 3J7 8K L : EJM @ 8= ; B )+ 2 .' * & 3J' - 2 &' * %- ) N * , B * & , . , O 8= K M @ 8 F : ? M = : 8 A

$ & 3 E: ? P ;= ' - 1 Q & , + & 3 / )- 2J- B B- 2 * 3 3 + ' - 1 / & 3 + C &- , *' - , 3 * 3 & Q ) * ) & *SR

TVU WX Y Z([ \U] ^
_Ya` b ^]

#i ncl ude <st di o. h>
. . .
mai n( i nt  ar gc, char  * * ar gv)  {

. . .
i ni t i al i ze( ar gv[ 0] ) ;
r un( ar gv[ 1] , ar gv[ 2] ) ;

i f ( ! er r no)
pr i nt f ( ” Done. \ n” ) ;

el se
exi t ( er r no) ;

}  

TVU c Yad ^e U] f ^` \ ^

_Y g] ^] Y ^_Y g] ^] Y ^_Y g] ^] Y ^

h] U f] [ W W[

^e ^ fi Y g Y Z ^

cc <opz i oni > <nomi  di  f i l e>

j Ya` [ ] Y Uj Ya` [ ] Y U
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Un interprete di programmi

� ���� ��� � � ! " #

$ %& %' (*) +& ,.- /0 - % ) +& 1 + 23 3 2 0 ' 0 1- ( 4 ( 5 0 ( % , () 0 % , 0 % 60

$ ( 5 /& , ( /0 ' & + 1 0 % 60 7 ( 0 % 0 6 + 2 , & 6 6& ( % - % 8& +3 2 6& 4 ( % 2 + (&

$ ( 5 /& 5 5 0 1 23 0 % 6& 6 + 2 9) 0: : ( ; , ( ) +& 1 + 23 3 2 7 ( 0 % 0 8 2 6 6& 9 2 5 7& 5<& ;

$ 5 0 & ) 0 + 2: (*& % ( 0 8 80 6 6 ( 70 70 % 1& %& 0 ' 0 1 - ( 60 , 2 5 5 ;=*> ?A@B CB @ ?A@
; ;  Fi l e f at t or i al e. l i sp

( def un f at t or i al e ( n)

( i f ( eq n 0)
; ;  t hen
( r et ur n 1)
; ;  el se
( r et ur n

( *  n
( f at t or i al e

( - n 1) ) ) ) )
)

DFE GHJI KL EM N KO P K

QER G KM
QH O S KM QH TM KM H KQH TM KM H KQH TM KM H K

UH O R M H EUH O R M H E
Li sp> ( l oad “ f at t or i al e. l i sp” )
Done.
Li sp> ( f at t or i al e 2)
2

QHL P KO KM

V O P KM WM K P K DFE X X E O QHL W
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Differenze di paradigma

� � � ���
��! " #%$ & " " # ' () $ (* + # & + * , - .) , # ,* # () $ & ,) � � # / # () , ,* & &* 0 0 1

2 � * * $ & # & 3 + , #%$ ( # + � # ") $ ) 4 576 5 8%9 :!; < . , #  = # � # > � ) = � #@? -�A $ 0 # ) $ # B

2 " # A " $ ) &* ($ # ( C * * " + � # ( # &* + * , �! > * " & # ) $ * / * � �  D * D ) , #% / #%$  D # ( < #@E * E malloc *

free

B

2 A $ + ,) > , D D * " * > A # = # � * < () D + # �  &) * F � #$ G &) H B ' / # - & &) 8%I I J 56 K 8 L;< * ( (* 0 # ) $ *M � # = ,* , # *  � #%$ G #%$ > / # $  D # () B

N OQP R P ST P U R V U UTQW T P XZY[ \[ Y X V XW < * E > E ]Q) D D ) $ ^ # " + B`_

2 �! " #%$ & " " # ' () $ (* + # & + * , - ( # � # & ,* �  " ( , # & & A , / # () / # (*

2 � * * $ & # & 3 + , #%$ ( # + � # ") $ ) a 8%b 6 I 8 9 :!; < * E >cE L 8 4 5; / # * � * D * $ & # B

2 �! () D + ) " # 0 # ) $ * / # A $ + ,) > , D D ' / * - #%$ # & /! � � ) 4 576 57d / * � � H 8b 5;e fe ; 5;  � D ) D * $ &) / * � � H* " * ( A 0 # ) $ * E
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Il modello astratto di Java:
p rog rammaz ion e ad og g etti
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U n  m o d e l l o  a d  o g g e t t i
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 � � �
 � � � �
 � �� � � � � � �� � ! � " ! # ! 
 $% &(' ) !
* +,- + +- , .

/012 0 , + .13 4 +0 56 78 59;:8 :6 <=> 9@?= < 7 68A :9> 9 ? ?9CB8 7 6
?= < 7 6 D : :E= < 9

F 6 A :6 F 6> > 9 A :9

7 9G 6 ?8 := > 8 :8> =
H 6 7 8 B8 5= I8 7 6H 6 78 B8 5= JA :9> 9 ? ?9KL MN OPQ RS T R U T V T

WXYZ [ T\]

^ _a` bc cad cfe chg ij k b�l j d m n ko j ` `p qcr m bs c tp k t cu vfw ux vy v vaz y({ | w } y va~ � �y�� } w {
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Modello ad oggetti: v ar iab ili e v alor i

� � ��� � � � ! � " ! #%$ & '� � ($ # # � ) ! *$ *+  ! � ,

- .0/1 234 1 4 576 84 90:4 1 ;

< =0: 6 1 = =0: >0: ? @: AB7C DEF B7G E D 34 1 / H: I 5 = 5 H: .3KJ 1 /J L INM H1 / ;

< 9 5 / 8 = 5 H 8 8O @ 5QP :4 57: I 5 =1 > : ? @ R B7S G . 5 @ : =06 ? @ 5 = 5 @ O ? : O O 5 @ 8 ;

T UV WX Y X Z\[ ]^ _ ` ]a Xb V ]c b V Y^ Vc _ d V Z V e _b V _ f V d V

< =1 P :4 57: I 5 = 5 6 >1 6 8 @ H1 @ O 8 @ 8 ? @g h iG j D B7C C D A B h RG.3 J 1 /J int k long k char k1 H6J ;

< =1 P :4 57: I 5 = 5 6 >1 6 8 @ H1 @ O 8 @ 8 ? @ j B l D jB7C DE RG.3 J 1 /J ? @ 3 ? @ H: H 84 1 ;

saldo
100000mno p

q p r rts uvo po nw v s
x s rnw plong y vz n

posizioni

*Portfolio struct
Portfolio

w v { pw vo p m yn
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Modello ad oggetti: ar r ay  e s tr u ttu r e

posizioni

*Portfolio struct
Portfolio

� � ��� � � � ��  !

123465723
char *titolare

long id
Vincoli *vincoli
Titolo** titoli

G i n o \0

struct
Vincoli

0

struct
Titolo

struct
Titolo

" #%$ & '( ) ' * ) + ) , + $ - $ + + $ . /0 1 10 2 0 $ 1 1 $ ( $ '3 3 ( $ 3 ' 4$ ) 25

6 7 8:9 ; 8 8 ; 9 <= 8 >@? > < 8 < 9 AB <C < >ED F > G < C 7 > A C < ? 9 < H > 7 7I 8JI

6 I 9 9 I K= 8 > ? > A G AB <C < >ED F > G <C 7 > A C <L I 9 > I M > N <
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Scambio di messaggi

� � � � � � � � �  "! � �# ! �! $ �% & �' ! ( &! ' ! ( & � ) � $ � *! � ' � � � � � �  & +,- - ./ / 0

� $1 * 2 & 1 ) & )43 1 �5 5 ! ) ) &

6 � ' 5 ! ' ! 3 1 �"! 5 � & �5 5 ! ) ) & 7 (!  �' �#98

: ;=< ;=>? > @? > @? A < B C? D C C D? < A4E CGF? E <

: ;=< @<? CGF H A B A I A ; F J A4E CGF? K<L L A4< M N O FP ; A < ; C? A > P P F C C A

6 Q � *R �' ! ' ) &  & � ' +, - - ./ / 0TS 8

: DE ? A KF? A4U F E C> < ;? AL F H F E CGFV

: A ; E > U F O F ; U F C> O > V

: A @<? < U F C? AXW

YZ Z[ \ \] ^

YZ Z[ \ \ ] _

` ab[c [d \[9e fghi ji kg lg mnop o hi kp q r

hi s sot t qg

uvw x vy z{

|vw vw x} z z{

~ vw ve w {� ~ v { �{� ��� z� m� r

���� � ���

~vw v
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Classi

� ��� �� � �! � �� " # � $ " " � % % � & ' $ ( ) & ' $ * + $� $  ( ' % ( " " � $ � $-, . ' / ( % % �!0

1 23 4 5 2 3 3 6 7 7 28 5:9 ; 5 6 < 68 6 = = 6 > 4? < 6@ 9 8 5BA 5 2 4 6 @ C 69 5 D 5:9 ? E

1 F!? 3 8 ? 4 < 6 G? 8 5 6 7 H 2@ 7? 9 2 F 68 6 = = 6 F ? 9 2 I > 4 5:9 ? A 5 2 4 6KJ

� L # � $ ' % � ( � � $-M & ' ( N OQP R RS * & ' $ TU VXW YZ [W \ W ]Z ^ W

_`a bQc da ` ce f�g h ` i f g j j ` k k f�l f�m f b f!n

o p!q r sutv s sv t w x!yz p{:| z z y } }{ ~ xy� �� { } }q �| �y r� �!� � w�

o { p �� �� � t s w ��� s� xyz p{:| z z y } }{ ~ x y �{:� { }| {:� �| x| y � �y } }{B� | �

� ��� � �� � �

���� � � � ��� � ��

��� ��� �  �¡ � � � � �¢ � £¡ � �

� �¤ ¥ �¦§ ¦   � ¡ � � ��� ¨ ¨ �© ¦ § �¦ ª � ¨ �

«¬
public

¬­ «® ¬

abstract

¬¯ ¬

final

¬° ­ ¬

class

¬

class_name¬

{

¬

// metodi e variabili
// sono definite qui¬

}

¬
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Classi e istanze: Co nto Co r r ente
public class ContoCorrente {
String codice;
String titolare;
float saldo;

...

void deposita(float somma) {
saldo += somma;

}

void preleva(float somma) {
saldo -= somma;

}
}    

�� �� ��

�� �� � !�

" � � �

# !� � � $ 

% � & �� % � ! !� & ��

� � # � "� � 

'( ) �*
+� & �
�-
, (

� �

� �( ./
0� & �
132
45 6

78 49 :

;<= >

? 2
68 @

AB CD EF D G A

HI JK L M >K J

N 6 2
O JI >P < M L Q8 @R

N5 2 I K J
S JT L Q 5 18 R

N ? 2
O JI >P < M L Q 6 ? R

AB CD EF D G A

AB CD EF D G A
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Ereditarietà

� � �� ��� � � � � �� � �  ! � " " � � � # " �� � � $� # �% � & " � ' & & � ( ( � )� ( (� * � ' � $ � ( ( '%

# ' )! *� "�� � * � " ' & � � +-, .-/ 0 132

425 62 75 0 698 : ,; 25 62 75 0 698

<2= >2 +-, ? . 7 . 8 @2 6 6 . 132 A > >2 1 1 8 B 0/ / . ?25 8

C 05 , .; 85 8 D5 7 .; 85 8

E F ( (� *G � ' * �H " � & � % �% # I � � � �KJ � * ��� � � " " ' LM NO N

+-, .-/ 0 132

<25 . > 8 1 8= 8 : , , 8 >P 8
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Ereditarietà in Java

� �! "# $ $# % &(' " " )  * + ) $' , # &(' - .0/ 1 . . 1 / 2 3 ) , $ "' %# 4  -5 6(7 8 2 9  + ) &

5: 8; : / . 2 87< .: + ' & &  "= >  * % & ' " " )

class Alfa {
String var1;

void method1() {
...

}
}    

? @A B
C DE @

FGH IJ K B
class Beta extends Alfa {
String var2;

void method2() {
...

}
}    

? @A B? @A L
M GH @

FGH IJ K B
FGH IJ K L

? @A B? @A L? @A N
O @ F F@

FGH I J K B
FGH IJ K NFGH IJ K L

class Gamma extends Beta {
String var3;

void method3() {
...

}
}    
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Struttura di classi

� ��� �� �� � � � � �  �! � " � � � � � #$ #� % � % � & �' � � () * + * , -. + /0 1 243 5 50

6 73 1 243 5 58

Object

9 243 :3 / 0 18 /0 ;3 2 8 < 8 :3 : 1 =0 3
Object

>@?

>BA

C ?

C A CBD

C@E C@F

G ?

HI
J I

K LMN
OP

QSRUTWVYX[Z]\^X[_`_`ZW_BX[aSbWT

class A2 extends A1 {
...

}    

class A1 {
...

}    
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Uso di una struttura di classi

� ��� � � �! " " # $ # �  % &(' ) *�+ , -� � . / �0 / /0 � 1 �� 2 � 3 * 4 4� �� 56 �

7 89 :; < <=9 >? 9 @ ACB 9ED F AHG F9 ? 9 ? 9 8; : @;

� ��� � $ I IKJ % #=L L  % & ' ) *+ , -� � . ) � *=M � �� N � 5 + )+ 3 * )�
OPQ PQ RTS U UV

OP Q P Q RS U UV WX R UPY VZ Z [Y U [ OP Q P Q RS U UV \ R S U UY P Q V

OP Q P Q RS U UV ] V ^ UY V ] V W [X _ UV P _ OP `S

ab cd aefd fb ghi ekjh g c b
c el b jd fh

m bn fb m bi i en fe

l i e g eo h
ah g a b gh pn fei e j je m bn fb qhr ds gd h

m b n fb p t

m bn fb u h n h s ei
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Uso di una struttura di classi

� ��� � ��� !" " #$ $ � !% &' () * + + , - ,/. *0 ( , - , 1 23 ( + * ( (3 ) 0 3 4 0 ' 5 5'

6 78 79 : 78 7 ;/< = > 7 = =< ?8 < @8 AB B A ? C DE AF C ; 7 : A 7 = > 79 : 78 7

6 AG H 7 = >< =F < ?< C 9 I AJ A = C H = A 9 < = ? 7 = =< A 9 F K 7 ; 7 LNM OQPR S/TU U P

VWX YZX[ YW

Z\ Y] ^ _

`a a Z Y YW b] ^\c _\ \ _ d _ e Z

_X \ Z ] _\ V _

bZ\ YW f _ g Z Whc c ^ a _X Z

i i i jkl mn k okp qkr st o su u t u svl sw o mk n sv n s

p vl v qk n m sl kl m s sl t o mn k q t n m s xk o q n vy n t j j t

zl s q v mk m sr vp sp mk j t x s mn tp j sp p svl k

wp tp v ov{ w kp mv o s| k o ovxk o ot y k n t nr } st i i i
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Tipo delle variabili

� � � � �� � �� �  � �!  � "  #%$ &%$ � $ � � $ ! $ ' � ( )+* , &  +- .  �! � / �

0 � � 1!  2 � � 1 1! �3 3  2 �4  � � $65 �  3 � � � & '$ - � /$ � �!  $ &  /  1  87

9 : ;=< ; <> ;=? ; : ;A@ ;AB

int C float C byte short C long C double C char C boolean DFE

9> ; G8H> ; ? HI : ;=J K8L M M H : : ; N ;PO H O ObjectL QL : :L R SJ Q Q H DO

class Ciclista extends Persona {

int mediaKmAlGiorno;
Bicicletta bici;
...

void allenamento() {
int rapporto;
...
bici.cambiaRapporto(rapporto);

}
}    

T U VXWY Z

Y [ \ ZY [] Z^ _ W

`ab cde b fgb hi j

k l

min in op q qdr s tu r sv uw xy
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Come si scrive un metodo

� � � �� � �� � � ��  ! ! � �� " �  �#%$ & � '( )+* ,* - �. � / �  01  ! � � � 0# � 2 & � �

354 67 8* 6 ( 9;:

< =>@? A>@BC B D>@E FG HE C IB JKGL FE IG = G J I G ME =EON M>@P E =>RQ B JE C G C > ME C FB MEN FE IG G M>@P E=KG > P B C B I G MC > HE C IB J>RS

< T J> E P GC B ME C >@U E FE VW G J J > = G JX

YGOZ TZ +N *N =N +=N ==N !=N Z Z Z [

< JKG >U MC W D>E F> => ? E F MC E J JE U E FE VW G J JG = G JX

Y>Z GOZ N ifN elseN switchN forN whileN do

[

< J\ >U MC W D>@E FG =>C > ME C FE ]

return.
class Aritmetica {

long fattoriale(long arg) {
if (arg == 0) {
return 1L;

}
else {
long temp;

temp = arg * this.fattoriale(arg - 1);
return temp;

}
}

}    
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Oscuramento dei metodi

� �  "! # #%$ &' ( ) ! *+ ,- - . / ."0 1 2

� 3"4 5 4 67 8 9 9 8: ; 67 7 <7 = > 5 ? @A BC D E D F 5 4 G < 9 8 H 8 H < I = 4 = 9 8 = 4 5 4 6

7 5 > <J : ; 67 7 < 9J 6 G = 9 < 5 4 6 4 5 8K 6 H < I = 4 =ML = 84 <ON

class Bicicletta {
...
void cambiaRapporto(int r) {
...

}
}    

class MountainBike extends Bicicletta {
...
void cambiaRapporto(int r) {
...

}
}    

P Q 67 < ; <L = 84 < K = <4 < < I I < 9 9 5 6 9 6 R 6 5 9 8 G 6 9 = : 6 G <4 9 < S H 5 J 6 4 9 < ;T <7 <: 5 L = 84 <

="4 U 67 < 6 ; 9 = > 8 < I I < 9 9 = K 8

VWX Y WZ [\

]WX WX Y^ [ [\

_ WX Wa` X \b _ W \ c\d de f [e ghi

_WX W
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Specializzazione dei metodi

� � ��� � ��� �  ! " � #$ %& ' #( )*�+ , -

� .�� /10 2�3 45 3 �� 67 2 8  5 9 9 � � �5 � 7 8  : � 3 3 � 9 9 2 5 4 8 ; 7 2 4�  7 � 0 � 7 � <= *�> #7 � 2

4 � 0 � : � �0 2

class Zoofilo extends Persona {
...
void accarezza(Gattino g) {

? @ @A B BC DE ?F AG B A

}

void accarezza(Tigre t) {

H D IJ AG E K AL D

}

void accarezza(Object o) {KG @ DL F ? B K J L KF ?

}

}    

� .�� 3 � < � M 2 5  � N � O O� � � 8 � �� � � 8 �5 : � � 2! � : �  �� - 2  P � 3 � � < � 2 45 7 2! " 2 � 0 � �5

QR ST SUVW V

XV V Y S ZV

[\ S] V1^ [ ] ] [ T _` ` [ abc de b fg hij c jk i dl mj n

[\ S] V
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Classi come oggetti

� � � � �� � � ��  "! #! � # �$ $ % $ & � & &' ' ! ( ( %

) *,+ % � - % � � �  "! #! � # �$ $ %/.

0 1 243 56 7 8 6 7 6 9 2 :; 3 3 9< < 2>=

0 ? 9 7 7 6 @ 9 1 2 9 A 2 B 2 C 8 24D B 9 3 3 ; E=

0 ? 9 7 7 6 :; F6 8 2 C 8 24D B 9 3 3 ; EH
G

) I! J -! K % � % J! #! ! � ( % ( L - % � # �$ $ ! $ % + $ � # � M � J & # � �  % � � !

static

class Aritmetica {
static float piGreco = 3.141592;

static long fattoriale(long arg) {
...

}
}    

) N # #! � # �$ $ % $ % M+ O K � J! J % K! J % P! � ( & � ��  "! QR S TU V R
WX YZ[\ Z Y]^

_a` bc bd ef
g^ Z Zh X Y^ i\

WX YZ [\ Z Y] ^ ` g^ Z Zh X Y^ i\ j _ _k
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Nota: per chi conosce il C++

� � � ��� � �  ! �" # " $ " % & # " ' (  " ) *

static

' & � # & � + * � � & �  -, �  .  '" + &

� / "  � ��� � 0 # * ' # " � �  12 1 34 5 4 4 6 67 8 8 9 :; 34 < 4 = 9-> ? 9; @; A 9 4 5 9 ; B7 57 C 9-> 9 4

= 7 < > 4 :D 9 <; 84 @7

E F4 5 37 6G 7 5 A; 5 4 87 H4 <7I 9 5 J ; H; 3 9 D G K = 7 87 @ : 9 5; @7 ; LM NPO Q R-S T <; > <U; 3 37 = 9

G 5 4 6 67 8 84WV 9 5 F�X X 5 4WY

class Zoofilo extends Persona {
...
void accarezza(Object obj) {

if (obj instanceof Serpente) {Z[\] ^_ `a

}
else if (obj instanceof Pesciolino) {b[ ca Z d `a] `fe g ^h [ g a i

}
... 

}

}    

jk lm jn
okp qk okr r np qn

st uvwxy z{|} { ~ x

k ���� � n q o��� � ��
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Protezioni

� � ��� � �� � � � ! ! � � " # $ # % & ' � # ( $ � ) �* $ � + $ ! $ , ( $ � ! � � � �  ( $ $ � # � "- � ./ 0 � � � � * �

.*  #� # # 

1 243 536 7 8 7:9 ;3 < 7:= 9 9 3 > > 7 ? 7 2 7@ A >B C B 3 8 83 @ @ED = @ 3 <D 6 = C@ 3 2= 9 B FG 7 2= H 7 B C3

I J " K � ) � ) $ � "  L / � # #*  ! $ )� ! ! $ ( $ .*  #� - $  " � � #* � . �*  ! � � M $ � )�N

1 public

OP P QR RS R QT U OV Q R WV X U XS T X

1 Y O P Z O[ Q RS \S T Q \ \S R W QR RS Y OP Z O [ Q

1 protected

RS \S T Q \ \ O P \ O R R QS T Q \ \ Q RS W WS P \ O R R X

] private

RS \S T Q \ \ O P \ O R R Q
class ContoCorrente {
private float saldo;
...
float saldo(Persona richiedente) {
if (richiedente.autorizzato())
return saldo;

else^_`a b ^ cde fa g b d ^_

}
}    

class MountainBike
extends Bicicletta {

void cambiaRapporto(int r) {
attivaProtezione();
super.cambiaRapporto();
disattivaProtezione();

}

private void attivaProtezione() {...}

private void disattivaProtezione() {...}
}    
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Protezioni: esempio
class Automobile {
// attributi di classe
static int numeroDiRuote = 4;
static public boolean haTarga = true;
static private Vector archivio;

// attributi di istanza
public String marca;
public String colore;
public int annoDiImmatricolazione;
public String targa;
public int numero DiCavalli;
protected Persona titolare;
private int rapporto;

// metodi di classe
static protected void inserisciInArchivioAutoveicoli(Automobile a) {
archivio.addElement(a);

}
...
// metodi di istanza
public void cambiaRapporto(int r) {
...
rapporto = r;

}

public int rapporto() {
return rapporto;

}....
...

}
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C ostru ttori
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 �) � � $ % *$,+ + % + $ � - � � � 
 � � �� � % . � - ��

class ContoCorrente {  

ContoCorrente() {/01 02 345

}

ContoCorrente(Persona richiedente) {31 607 68 65

}
}    

class ContoAziendale
extends ContoCorrente {

ContoAziendale() {
// Oscuramento/01 02 345

}

ContoAziendale(Azienda richiedente) {
// Specializzazione31 607 68 65

}
}    
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Pseudo-v a r i a b i l i

� �! " # $&% ' " ' " "!( $&) *+ )-, .0/ % ( ( " 1 " 2 3 $ " 2 "+ + )4  2 / (  3 ' %65 7 )4 " ) 1 " 2 "
this

 

super

� this

8) 4 " 8 4 " # * $&% ) 2 29 "!( $&) *+ ) ( $ ( ( )

: ; <>= ;? @AB A C <D ?B A ? E F <HG = <D I

J super

KML N O KMP N O!Q P R S&T L U UV O!W S L RX L W S P W W L YZ [\ ]\ ^_ _ ^` a\b \ ] ]\ ^ c c ^

]d _ \ ` Y c ^ ] ]\

e ; <>= ;? @AB A C <D ?B A ? E F <HG = <D I A @ AB ; @ Af < ? g <>h h ?B A E A Dji k <
class Ciclista extends Persona {
Bicicletta bici;

boolean dimmiSeTua(Bicicletta bici) {
return this.bici = bici; 

}
}

class ContoCorrente {
float saldo;

void deposita(float somma) {
saldo += somma; 

}
}

class ContoAziendale {
RegistroCassa registro;

void deposita(float somma) {
super.deposita(somma);
registro.annotaEntrata(somma); 

}
}
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Interfacce

� �  ! "$# % " ! & %' # ( )* # + + % " ! * , -. / 021 3 0 0. 425 % 67 7 # 4 4 !9
8 * , % ' 6 5 4 % " ! %: : # ' ' 6

+ ! ; ! 4 % 4 6 ; % 7 % 5 % , 4 ! 4 6

<=>?@

ABC >@ DE

? @ D FC = GH B D FBJI K =? L = E C E MNO @ D = G= P B Q �� � � R

ST UVW XZY[ [ S Y \]^ _` a bdc e^ _ e

interface Contribuente {
float dichiaraImponibile(int anno);

}    

class Ingegnere extends Persona
implements Contribuente {
...
float dichiaraImponibile(int anno) {
...

}
}    
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Uso delle interfacce

� ��� ��� �� �  "! # # � #$ � �� � % $ � $ & $ ' $ (

) *,+ -. / 0. + 1+ 2. 34 5 - . 6 5 7 3 -. 8 / 3 6 5 9 :<; => ?A@ B C DFE

) *,+ - 5 G. 4 . 2. 3 4 5 -. / 3H 7+ 4 7.

� ��� ��� �� �  "! # # � & $ � $ I � J K�L MN ! ' � O $ P � � ' � N ! � � ! Q � ' �

� ��� ��� �� �  "! # # � P $ & & $ � $ � & & � � � $ � % ! � �,R R ! �� � � & � � I � � I �� ! O � �� O � � S T I ' � � P ' !

� U � ! # ' ! & & � P I V � T P ' � T � � � ! �� I � � I T � �$ W I ! ' & � ! & � O � � � �A� �  ! # # �

class Ingegnere extends Persona
implements Contribuente,
MembroOrdineIngegneri,
PersonaTipicamenteNoiosa,
... {

...
}    
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Tipi in Java

� � � � � � � � � � � � �"! # � $� %& ! & & ' ( � ! �*) ) � � � �! +, � � � '& -� �/. ( & ' � . 0

1 2 354 3 4 6 3 7 3 2 398 3 :

boolean ; byte ; char ; int ; long ; short ; float ; double

<

1 =*> ? =*@ A A B C BE
D > D Object > F/G F F> = > A G > AH F FH ? =*@ A A B I

J =*> B5K F> L M@ ? ?>

J N = B

array

CO > B F L> F B5P B P L> ?> O > K F B I

Q R"S T UV W V XS TS W TY UZ U W X W"[ W*\

J P G K F@ FH L B

J MG K ] B H K B
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Array i n  J av a

Q � �� �� � �� � �  �! � "# � # $% % & ' ' ( )� * � +�-, # , �� +�-. # � �� /0

1 23 4 3 53 6 78 9 : ; 8 <= > > = < 3 4 9 :@? A = = ; : 9 :@B 3 3 7 3 ? = 4 = 3 C < 3 7 = : 4 D E

1 FG8 4 4 3 A 48 > 3 63 < >G8 2 2= C =IH ? H int[] J char[][] J = 9 <H E

1 FG8 4 4 3 A 4 8 9 9 6 : K A 93

length

1 B 6= L= ; 3 4 3 : > < 3 4 9 63 > > 3 MN OGP Q R@S T ; = ? > : 8 < <= 2 2 : C8 ; : 5 5= 6= 4U 8 ; = > D E

class Portfolio {

long creaTitoli(int n) {

Titolo[] titoli = new Titoli[n];
int[] ids = new long[n];

for(int i = 0; i < titoli.length; i++) {
titoli[i] = new Titolo();
ids[i] = titoli[i].getId(); 

}

}
}    
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Gestione delle eccezioni

� ��� �� �  !�" # � $%� & &%� � ' '� ( !�" # ! ! # ) � *� + , # � ! �  � - � .� / � " *� / # � /� ! &0 & , � �"

$ � & &1 � �� ' , ( ! " #� � �� � , !  " $ ! � / /" / !

2 34 576 8 8:9<; = 9 = 84 8?> 4 =@A BC > D4 @ 9 > = 9 =A D = 6 8:9 3A B B 6

goto

E F @ GA 4 D H 6I 6 D 9 DA =4 = 8A J

class Spiritoso extends Persona {
...
void proponi(Zoofilo amico) {
try {
amico.accarezza(...);

}
catch (MaTuSeiMattoException e) {
// Evidentemente, non gradisce

}  
... 
}

}    

class Zoofilo extends Persona {
...
void accarezza(Object obj) {

if (obj instanceof ScorpioneVelenoso) {

throw new MaTuSeiMattoException();  
}

... 
}

}    
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Eccezioni

� ��� � � � � � �� ! � " !  # $% ! � � �% &� � ' � ( ! % $ � #% # � ) �% * � � + % " " �

, � -% . . � !% ' � ! & 

throw

/

catch

" � " &% . � + � " � � � ! .% " � % +0 1�2 3

, 4 ( � & ��5 � 6 ! *7% ' * � ! &% + �98

: ; <9= ; >= ?@9A B C C BD E9F A A G H G

Exception

I

JK A C G BL K B M M E G J F C BN GOFQP D BL CN B E E9F CF F E R B RK L C B H K E E9F D B RS G E FT G BL K

: U V ; <9= >= ? @A B C C BD E9F A A G H G

RuntimeException

I

JK A C G BL K WF D B E CF C GYX F

class Zoofilo extends Persona {
...
void accarezza(Object obj)

throws MaTuSeiMattoException {

if (obj instanceof ScorpioneVelenoso) {

throw new MaTuSeiMattoException();  
}

... 
}

}    

Z [�\ ]^ _ `aOb

ced fb g h i ]j kel j h inm b ced fb g h i ]j

o _ Zel pb i o _ h h ] c d fb g h i ]j


