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�o8�	�6�8�� 
m���~kml�8n'n'�8p�p�
¬i	 �����
�4p(��x{q� ���2F-�

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c d�¯

,QYDULDQWL�HG�HUHGLWj������

e 'HYR�SRWHU�PHWWHUH�XQ¶LVWDQ]D�GL�%
RYXQTXH�FL�YD�XQ¶LVWDQ]D�GL�$
f��{È I ³�1#3#,2*2, � �{È I ³2123#,.*�,	�2"�,/"	·�7 *�7

e LQY�%� GHYH�HVVHUH�UHVWULWWLYD�DOPHQR�
TXDQWR LQY�$�
f I 1;�=L�
�N ¾ I 1;�=L��N ¸������
f I 1;�=L�
�N�� I 1;�>L���N

e Ê�GLYHUVR�GD�6G6 H�FRPSRUWDPHQWR�
f A 
m�zn�® « ° �8p!o�����k{l���6�4pH�@�� ��xm ±&�{n&® «up(
�j 

° ���4p,�@�C ��xm ±

A

B

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c dQ�

,QYDULDQWL�HG�HUHGLWj������
e &L�VRQR���UHVWUL]LRQL
f ��q	j j �ukm r��4km8��k	��� ° �� p,�@���&������±D�
f ��q	j j �ukm r�� ° �	q8
8i���±*km���k	���
f I 1;�=L�
�N ¾ I 1;�=L��N ¸I 1;�=L�	����� ��� N ¸I 1;�=L�!�"�"�'N

e 8Q�7ULDQJROR,VRVFHOH
f k��li8�up(��ruo��6��p(
4k	km pH���	�6�j �zk{ p!q8xmq��8xmj  �	���'��@�C �	��x�
�j �����2F
f F �� ��o� Euk��li8�z�li8�	���zkmq4��j �l�@�q8xmq��	j 

e 8Q�$XWRPRELOH«

A

B

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c d �

Ellisse

- f1 : Punto
- f2 : Punto

+ spostaOrizz(int x)
+ spostaVert(int y)

EllisseRuotante

- f1 : Punto
- f2 : Punto
- angolo : int

+ spostaOrizz(int x)
+ spostaVert(int x)
+ ruota(int a)

inv: {f1.getX()==f2.getX()}

inv: {true}

(VHUFL]LR
e 9L�SLDFH�TXHVWD�JHUDUFKLD"

⇑ ⇓

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c d :

5LVSRVWD

e 6LFXUDPHQWH�QR�
f¬g ®  �&i8�	�� �	�&���uk��	j j �up�
�����
4n&j �4p(p(�~«o� Ezk��	y8
�j �ukm�mq8��j j �uk��	j j �~p�
�o��6�8n&j �4p'p��$#
f¬g 
~�4k���k��	j j �~p�
�����
4n�j �4p(p����4
��hi� ���8���� p,�@���l����
~p�q�j j �km rs�	�8p! 
m�8��j  ���uk��	j j 
~�4km�~k��	j j ��p(
�o��6�8n&j �4p�p��&%Ji� �	�8�
�4p!o��	�8p�
'#(#

e ,�QRPL�WUDJJRQR�LQ�LQJDQQR�
f � �4® ) *2* I "2"!7 < � , +�³�18+�7 «q	�4® ) *2* I "2"!7 F
f F rs��q��4® ) *2* I "#"�7 < � , +�³21 +�7 ��
��u«q���® ) *#* I "2"!7�*TÈ I ÆJÆ�,21 +�³.*�7�+

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c cQH

3UH�SRVW�HG�HUHGLWj
;-, ��.�L%N o�
��@�6�	y�y8�u�4p�p��	�6�
q��4®  �&i�
	n��8�� 
m�8�z�	j
rs�l��
4k�
�k��	j j �up�
�����
4n&j �4p�p��$#
� �(/s� 1D�)�� 'BC�=$&�0 �������21���<�'	�����<��8�

;435, ¾P1#7�6 -�, +�+�, , ,JÈ�1 I +�,{È�7�L%No�
��@�6�	y�y8�z�4p(p��	�6�u�4p��8x{q	 ��
~k��unl�	 p�p��unl�� F
;47  p!o��l���@ �	rh
 jln!
��&�@�6�l����
;²
�98 ��+H� � �! ��#� 6'�!�#�! ���� 1@+D�-�!�#�;:*�- �"& *0!>�"&� � 6!������ ���� �)�3 �>&� � �=$&�!�!� �
�98 �'��1@"'�)�#"!��.)"&�# &� �#"&���3$!��0�� 6!�'�#�! ���� �#�3��"'1D�<:��6�- '"� -�!>�=
6!���#�' '��� �)�% �>!� � �3$&�'�*�! '"4� �

�98 ��1D"'�)�#"'.)"&�� �� �#"&���3$!��0���� � 5 � ��$!���)�=$&�'���! '"!K�6!�'�#�' '��� �)�3$��!�!� ���

Cliente
Fornitore

+ m()

...Fornitore f...

...
f.m()

SottoFornitore

+ m()
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RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c G

³&RYDULDQ]D´�H�³FRQWURYDULDQ]D´

; � �	��ru �4
�j 
4xm �zkm D ��x	�����(
�����p����	�C���l�������
; g ��o8
�p,��n'
m��k{ �� 
m���un!
��6i8���C �un!
��j ®  �&i��	�� �	�&���
� LH� �  �0'���#� �! ��#�3$!�'� � �31D"'�)�#"!+H� �(1@1D�3$!��0�����1@1D�!�#�%�!� �-�)�'1C�6�#� �)��� 0'�'Kl��� �+ 5 �-� �%��"'1D�#+,"� '$&� B,� "& ��

; g ��o	�6�8n'
���km �! 
����un'
m�l�@�6
��6i8�	�� �~n'
���j ®  �&i��	�� ���&���
� LH� �  �0'���#� �! ��#�3$!�'� � �31D"'�)�#"!+H� �(1@1D�3$!��0�����1@1D�!�#�%�!� �-�)�'1C�6�#� �)��� 0'�'K���! ����#�3� �-�!���'+@"& '$&� B@� "! !�=$'�(0��=�'1C1@�!���-�*�! �"��#��1C�6��� �)�6� 0(�

; ª q��	�8k	
~p�
�i����4p�n&�� i8
�q	��rh�&�D
4k�
�k��li�
��� ruo� ������������j �o��6�u
��� x{ ���	j �~n'
��q	���o� Euk	��y8
�j �u��j �o8
�pH�½
��C xm �8�	j �
n�
��q	���o	 E¬��
�������D �~p��	�8p�
�j �l�C
4�

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c�d

&KLHGHUH�GL�PHQR�H�JDUDQWLUH�GL�SL�

A

+ m()

B

+ m()

inv(A)

� �
	�����
=

inv(A)&…

Cliente ����� � �����

pre(mB)

post(mA)

������� � ��� �

...A a...

...
a.m() !

" #$ %
& $' (
$

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

⇑ ⇓

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c�c

$!"&�=���+*C�

�!�#�!����*C�

0HWRGR�FRPH�IXQ]LRQH�
PDWHPDWLFD

A

+ m()

B

+ m()

�}7-,
→ .

$!"&�����0/@� +,"!$���� / �

�!�)�!��� / � ��"!1D�����0/@�

+,"!$��6�+*C�

��"!1C���6� * �

,
.

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c �

(VHUFL]LR

e 7XWWR�RN"

Auto

- pesoCorrente : int

VeicoloStradale

- pesoCorrente : int
inv: 
0.5<=pesoCorrente<=10

inv: 
1<=pesoCorrente<=3

⇑

e «�PD�SURYLDPR�D�PHWWHUFL�XQ�PHWRGR�H�D�
VFULYHUH�SUH H�SRVW«

e LQY��3DUH�GL�
Vu«

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c�©

(VHUFL]LR��FRQW��

e 3RVW��SDUH�GL�Vu«
VeicoloStradale

- pesoCorrente : int

+ setPesoCorrente(int x)

Auto

- pesoCorrente : int

+ setPesoCorrente(int x)

inv: 
0.5<=pesoCorrente<=10

inv: 
1<=pesoCorrente<=3

post: 
pesoCorrente == x

post:  
pesoCorrente == x

⇑

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c�¯

VeicoloStradale

- pesoCorrente : int

+ setPesoCorrente(int x)

Auto

- pesoCorrente : int

+ setPesoCorrente(int x)

inv: 
0.5<=pesoCorrente<=10

inv:  
1<=pesoCorrente<=3

post: 
pesoCorrente == x

1�2 3�4576�8 9�6�8�:

1;2 3�4< = >�6;8?9�6�8�57<

post: 
pesoCorrente == x

(VHUFL]LR��FRQW��
e 3UH��XKP«�1RQ�VWR�FKLHGHQGR�GL�PHQR��6WR�
FKLHGHQGR�GL�SL����$*+�

⇑
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RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c cQ�

5LHSLORJR

e 3HU�JDUDQWLUH�OD�FRQIRUPLWj�GL�WLSR�
f  �&iup�
����D
4n�j �4p(p(��o� E¬��
������� �liup(
mo�����n&j �8p�p(�~�D�4k	�p(
�����
4n&j �4p(p(�����o	 Ehi� ��n'
�j �p�q�j j �~km r �4k��	j j �
p(
�o��6�8n&j �4p�p��~�hi	 �4n�
�j ���q�
4i��p!q�j j ����q4
�i��ukm r � �

f o��������	j4rh�&�D
4k�
�k��	j j �~p�
�����
4n�j �4p(p���o	 Ezk��	y8
�j ���n&�� �8k��	�6�~km4rh����
��{n!
��&�@��
�i��	�� �����(�8�
f o�
�pH�����	j�rs�l��
4k	
~k��	j j �~p(
�����
4n&j �4p'p(��o� Eh��
��������x��	�6�	�&�@ �6�zk{�o� E��Jn'
�i8�	�� �	���(�4�

e 1RQ�q�ILQLWD«-

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c �

&RPSRUWDPHQWR�FKLXVR

e 8QD�FODVVH�q�FKLXVD�ULVSHWWR�DO�
FRPSRUWDPHQWR�VH�WXWWH�OH�WUDQVL]LRQL�
ODVFLDQR�JOL�RJJHWWL�QHOOR�6G6

e (V�
f}| j �8p�p!�� ,.* I 3.,�1., � �{È I ³2123.,.*�,
f �%�l��
4k�
 " ��,8"�+�³ ²����
f �%�� j4rs�l�C
4k�
 ³�3#3 I � 123 I�� 7TÈ.+ I ·�7 �@rh�8x��	���	����k{ ���l��
uk	��� ,#* I 3.,�1., �'F

Poligono

+ aggiungiVertice()

Tr iangolo

+ aggiungiVertice()

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c c :

3ULQFLSLR�GHO�FRPSRUWDPHQWR�
FKLXVRe ,O�FRPSRUWDPHQWR�FKH�XQD�VRWWRFODVVH�

HUHGLWD�GD�XQD�VRSUDFODVVH�GHYH�ULVSHWWDUH�
O¶LQYDULDQWH GHOOD�VRWWRFODVVH����

e /¶HVHFX]LRQH�GL�TXDOVLDVL�PHWRGR�GL�XQD�
FODVVH�&��FRPSUHVL�L�PHWRGL�HUHGLWDWL��GHYH�
REEHGLUH�DOO¶LQY��GL�&

e &Lz�QRQ�q�DXWRPDWLFR��YD�SURJHWWDWR�
HVSOLFLWDPHQWH

e &KL�SURJHWWD�XQD��VRWWR�FODVVH�GHYH�JDUDQWLUH�
OD�FKLXVXUD�GHO�VXR�FRPSRUWDPHQWR

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c � H

6L�SXz�PRGLILFDUH�VROR�OD�
VRWWRFODVVH�e /H�VRSUDFODVVL�QRQ�VDQQR�QXOOD�GHOOH�ORUR�

VRWWRFODVVL��/D�GLSHQGHQ]D�q�GDOOD�VRWWRFODVVH�
DOOD�VRSUDFODVVH��QRQ�YLFHYHUVD

e 4XDQGR�SURJHWWR�XQD�VRWWRFODVVH�GHYR�
VRYUDVFULYHUH�ULGHILQLUH�L�PHWRGL�HUHGLWDWL�FKH�
QRQ�ULVSHWWDQR�O¶LQYDULDQWH GHOOD�VRWWRFODVVH

e 'HYR�DVVXPHUH�FKH�QRQ�SRVVR�PRGLILFDUH�OD�
VRSUDFODVVH
f �mo��4p(p(
�«�o���
mo��� 
un!
�p
	�²�n&j �4p'p!lk���j j ��� D v F

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c � G

(VHPSLR������

; �3�l��
4k�
 ³�3#3 I � 1#3 I� 7TÈ.+ I ·�7 km
�mÈ I ³�1#3#,#*2, �	�6�8km ���&�D
uk���� ,.* I 32,�1., ���
� � ³��TÈ I *m³ +!7AÈ�, ��� 7218+�³23#,�1., ��F-�

; �4
�j q��� 
���)²
��� 0�� �#�����3$&�(���)�'$�� �#���)�%� �'�����#"!$!"%�6�!� +H>� !�!L@$lF3� "+,"� '1D�� ��#"� '"!�
��� "�0����'1D+���� 0(���)������������������! �"$#%�%&� w�C�*�
� >'���(�-� �%��"'1D�#+@"& '$&� B@� "! !�(',�

��) � +H� ��1D1,� .�� +@�����-� � � 1D�)�� 'BD��$&�(*�"�%�����+,%+}+,"��*�%� 1D�#�! 'BC�3$��
- ���."���,%�$#/ �"+

; �4
�j q��� 
����o	 E��6�8km n!��j �T²{�C o���
4x��l�^���	�6����p(��o4
�p(p! y� j �$# �

Poligono

+ aggiungiVertice()

Tr iangolo

+ aggiungiVertice()

RTS#U�VDW X X Y)Z [�\^])_�[)`(a^aCb&c �)d

(VHPSLR������
Poligono

Triangolo Quadrilatero Pentagono Esagono

PoligonoALatiVariabili

+ aggiungiVertice()

PoligonoALat iFissi
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��������� 	 	 
�� ����������������� ���

5LHSLORJR

� 3HU�DYHUH�JHUDUFKLH�³D�SURYD�GL�ERPED´�
���  �!#"%$'&(&�$*),+ -*"�"�.0/1� 2�3($546&7.0�  8!#"�$9/14(-')�+ -:"�"�.<;�=*>?=
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��/14(.0 '.?+*FC.�&�$*>1$0>1.?+ + -<"�$'&(&7$*),+ -*"�"�.0/?� 2K>1.?L:$5+ .
;7)�@1� .:>1.?4H.<>9�*FC.5 '$?MN)I$5 �&O4($'!'-?47� -5 'P�-:J

��/'$1"Q&R '.?+1FS.8&7$*>?$<>1.?+ + -<"�$'&(&7$*)�+ -*"D"�.0/1� 2C3($54�&7.
;7T1-?4H-? �&O� 4H.K>N�1/1� 2*MU)D$'!:-?47� -? 'P�-*J

��VW.�&7$*>N�8.14(.:>9� &7-8&O�8>1-?+ + -<"�$5/14(-')�+ -*"�"�.K>?.�!:$9 '$
4�� "I/'.8&(&7-14(.0+ X �  �!K>?.1+ + -<"%$'&(&�$*)�+ -:"�"�.0;7)D$9FK/'$54�&7-?FC.? �&7$
)�@1� E:"�$*J

��������� 	 	 
�� ����������������� ���

5LDVVXQWR

� $VVHU]LRQL
� ,QYDULDQWL�GL�FODVVH
� 3UHFRQGL]LRQL�H�SRVWFRQGL]LRQL GHOOH�
RSHUD]LRQL��PHWRGL�

� 3URJHWWR�SHU�FRQWUDWWR��%HUWUDQG�0H\HU�
� LQY��SUH��SRVW�HG�HUHGLWj

�ZYN$9 '3H$54�FK� &7[K>9�,&O� /:$
�ZYN$9F#/'$546&7-?FC.5 �&7$0),@?� E*"�$

\U] ^:_�`�a�bdc�^�c
eQf gWh iDj ] ^,c i:k�k�k�k
l*]%m iDn ] o,pq^
h f rIr a�bts�u h v ] pwoDx

��������� 	 	 
�� ����������������� ��y

%LEOLRJUDILD

; Vt.?� + � 4{z'-:T1.*|H}�$5 '.*"�M~1�7���N�?�(�6���,� �*�1�<�K���5�N�?�(�6�
� �*���N��� M5��/'$*T1.*$1M�:�*�?� MU)D-?/1/NG�� � G �#���?�

;�� .?4�&O4H-? '>�Vt.8�'.?47Mq����� � � �
� �7� �:�9�6�?�K�?�? (�O¡¢�'���£ �?�*¤,�6�Q¥ � �6� �1� M � -#.:>�G M
z14H.? �&O� )�.B¦�-?+ + Mw�D§1§?¨*M
)�-?/1/NG©�*�,M{�D�?Mq��ª

��������� 	 	 
�� ����������������� ��«

8Q�SUREOHPD«

A

- x

+ setX(i)

B

- x

+ setX(i)

inv: 
{inf<=x<=sup}

pre: 
{inf<=i<=sup}

post: {x==i}

inv: 
{inf’<=x<=sup’}

pre: 
{inf’<=i<=sup’}

post: {x==i}

A
- x

+ setX(i)

B
- x

+ setX(i)

inv:  
{inf<=x<=sup}

pre: {}

post: {x==i or 
(i<inf and x==inf) 
or (i>sup and x==sup)}

inv: 
{inf’<=x<=sup’}

pre:  {}

post: {x==i or 
(i<inf’ and x==inf’) 
or (i>sup’ and x==sup’)}

¬ �® ¯�°²±

¬ �® ³ ¯�°²± ³


