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qQü"rIPaÔ�QNÔ]û�ü���Òs0 ��tfþNø u
Z
ß Í>Î��fÈ�
ÏÈÏÉ?Ê · Í>ÝWÅÇÂÇÞdº ß ÍdâfÞlÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¿
/
á�Ý?É?É?ÈÏÉWÊ���ÅÇÍdÊaÅÇÄiÎlÙ9b[ã�����
ÏÈÏÂÇÄ!Æ|ÈÏÍdÉ?Ù�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¿
/
á�Ý?É?É?ÈÏÉWÊ�ã�����
ÏÞdÆ|ÙpÁ�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¿
v

ä`ä�äyåswxA�ò1Gzy|{5í�çK}�í9A�è{è~GzEF}�ä
<�>�ì|�"A(EF}�êFA(}�ìIA(E�ðD�'ë�GvñzG©ë�G©ì'ò �UM
��Þ�
-
ÏÍXceÍdÅ�
Ïân��Å�Í>ÊaÅÇÄ!Î Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@v�Û

RAÔ3ù|Ô�ÿ�:qù|ü�Ñ`Ô$#�Òm��RxÔ3ù|Ô�ÿ�:dù|Ñ�þNÕ!ù|þNÑkÒ�� ×*%
ß ÍdÉ?ÂÇÞ��fÆ�� à ÈÏÆ|ÞdÅÇÄ

�3 Ø ���3Þ�3 ¹ Ä!Î�Þ'ÄiÉWâK4+Ä!ÅÇÈÏÄ*)�
ÏÞ Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi0

^�ÄiÆ|Ä�ÈÏÉ�&NÍ>Å�Î®Í�� à ÈÏÆ|ÞdÅÇÄ

kÙ$��c�ÃxÄiÆ�ÈÏÙ.Ù�Æ|ÍdÅÇÞdâKÈÏÉlÆmÃAÞ�Â�Í>Î��fÝWÆ|Þ>ÅxÎlÞ>ÎlÍ>Å����oÁ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi0
Ø ���fÞ'Í>Å ß 
kÄiÙ�Ù�Í�� à ÈÏÆ<Þ>Å�Ä

ÏÙ$���sÍ�À{ÈkÙpÈÏÆQÙ�Æ|ÍdÅÇÞ>âKÈkÉ?Æ|Í�ÆÏÃAÞ�ÂÇÍdÎ��3Ý?Æ<Þ>ÅxÎ�ÞdÎlÍ>Å����~Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi0
¶ â3Þ>ÉWÆ|È-�?ÞdÅ�3 ¹ ÄiÎlÞx��c�ÃxÞ>ÅÇÞ'ÈÏÙ.ÈÏÆQÙ�Æ|Í>Å�Þ>âKÈÏÉlÆÏÃAÞ�ÂÇÍdÎ��3Ý?Æ<Þ>ÅxÎ�ÞdÎlÍ>Å����lÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi0

ß ÍdÉ?ÂÇÞ��fÆ���^�Þ>Â�
kÄiÅÇÄiÆ<ÈÏÍ>É�3Mã�
-
ÏÍdÂÇÄiÆ<ÈÏÍ>É�3 ¶ É?Ù�Æ|Ä!É?Æ|ÈÏÄ!Æ|ÈÏÍdÉ�Í��NÄJ4+Ä!ÅÇÈÏÄ*)�
ÏÞzÁ�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi½
ß ÍdÉ?ÂÇÞ��fÆ�� · Æ<ÄiÆ|ÈÏÂ�Ä

-
 �Wº�3�^X�WÉWÄiÎlÈÏÂÇÄ

�
 �Wº	3aá�ÝWÉ?Æ|ÈÏÎlÞdº Ø ���3Þ>âf��ÅÇÍdÊaÅÇÄiÎlÎlÈÏÉ?Êaº à ÄiÉ?ÊaÝWÄiÊaÞ>ÙsÁ'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@v
/
Ë?Ä�ÌWÄ
�.^�Þ>Â�
kÄiÅÇÄiÆ<ÈÏÍ>É�3�ã�
-
ÏÍ>Â�ÄiÆ|ÈkÍ>É�3 ¶ É?Ù�Æ|Ä!É?Æ|ÈÏÄ!Æ|ÈÏÍdÉ�� j aWÄiÎ���
ÏÞ>Ù�Ä!É?â'e�Ý?Æ�
ÏÍ>Í�Ú Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@v
/
Ë?Ä�ÌWÄ
� à ÈÏÆ|ÞdÅÇÄ

kÙ Á'Á�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@v
v

¶ ÉWÆ|Þ>ÊaÞdÅyº à ÈÏÆ<Þ>Å�Ä

ÏÙ Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@v
v
&$
ÏÍ>ÄiÆ<ÈÏÉ?Êaº��WÍdÈÏÉ?Æ|º à ÈÏÆ<Þ>ÅÇÄ�
ÏÙ)Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@viÜ
¸ Í>Í�
kÞ>ÄiÉ?º à ÈÏÆ<Þ>ÅÇÄ�
ÏÙ&Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi¼
ß ÃAÄiÅÇÄ!ÂÇÆ|ÞdÅyº à ÈÏÆ<Þ>Å�Ä

ÏÙ.Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á@vi¼
· Æ|Å�ÈÏÉ?Êaº à ÈÏÆ|ÞdÅÇÄ

kÙ�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜ�Û

Ë?Ä�ÌWÄ
� ¶ âfÞdÉ?Æ|È-�WÞ>Å�3 ¹ ÄiÎlÞ Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜ�Û
¹ Ä!Î�ÈkÉ?Ê ß ÍdÉXÌWÞ>É?Æ<ÈÏÍ>ÉWÙ
Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi0

Ë?Ä�ÌWÄ
�.��ÅÇÈÏÎlÈÏÆ<È ÌWÞ>º Ø ���3Þ>Ù Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi0
à Í>ÊaÈÏÂ�Ä

 Ø ���fÞ Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi½
¹ Ý?ÎlÞdÅÇÈÏÂ Ø ���3Þ Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi½

¶ É?Æ|ÞdÊaÅÇÄ

 Ø ���fÞdÙtÁ�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜ
/
&$
ÏÍ>Ä!Æ|ÈÏÉ?Êaº��WÍdÈÏÉ?Æ Ø ���3Þ�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi¿

Ë?Ä�ÌWÄ
�.^�Þ>Â�
kÄiÅÇÄiÆ<ÈÏÍ>É�3 ¶ ÉWÙ�Æ<ÄiÉ?Æ|ÈkÄiÆ|ÈÏÍdÉ�Í��14�ÄiÅÇÈkÄ*).
ÏÞdÙ�À�ÈÏÆÏÃ���Å�ÈÏÎlÈÏÆ|ÈrÌWÞ>º Ø ���fÞ Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜ
v
Ë?Ä�ÌWÄ
� Ø ���fÞdº ß Ä!Ù�Æ<ÈÏÉ?Ê ¶ Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜ
v

ÐiÑÏü"Õ�Ò����"0rø�#�RxÔ3ù|Ô �*[
ß ÍdÉ?ÂÇÞ��fÆ�� j a��fÅ�Þ>Ù�Ù�ÈkÍ>É?Ù�3 · Æ|Ä!Æ|Þ>ÎlÞdÉ?Æ|Ù�3 ß Í>É?Æ<ÅÇÍ�
 · Æ<ÅÇÝ?Â�Æ|Ý?Å�Þ>Ù Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁuÜi¼
Ë?Ä�ÌWÄ
� j a��fÅ�Þ>Ù�Ù�ÈkÍ>É?Ù}Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i»

eg�fÞdÅÇÄiÆ<Í>Å j a��fÅ�Þ>Ù�Ù�ÈkÍ>É?Ù�� ß Ä�
ÏÂÇÝ�
kÄiÆ|Þ�3 ß Í>Î��fÄ!ÅÇÞ�ÄiÉ?â ß ÃAÄ!É?ÊaÞ Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i¾
¶ É?ÂÇÅ�Þ>ÎlÞ>É?Æ-b�^�ÞdÂÇÅ�Þ>ÎlÞ>É?ÆWÄiÉ?ân��ÅÇÞ��"a�eg�3Þ>Å�ÄiÆ|ÍdÅÇÙsÁ�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i¾
ã�ÅÇÈÏÆÏÃAÎlÞ>Æ<ÈÏÂ����]Ý�
ÏÆ<È-��
ÏÈÏÂÇÄ!Æ|È ÌWÞgeg�3Þ>Å�ÄiÆ|ÍdÅÇÙpÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i0
ã�ÅÇÈÏÆÏÃAÎlÞ>Æ<ÈÏÂ��Xã�â3â3ÈÏÆ|È ÌWÞKeg�3Þ>Å�ÄiÆ|ÍdÅÇÙ�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i½
ã�ÅÇÈÏÆÏÃAÎlÞ>Æ<ÈÏÂ��?á�ÍdÍ>Æ<Ù�3 j a��3Í>É?ÞdÉ?Æ|ÈÏÄ�
ÏÙ�3 à Í>ÊaÄ!ÅÇÈÏÆÏÃAÎlÙpÄiÉ?ân��ÍDÀ�Þ>Å�Ù�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i½
¹ ÍdÉ?º�ã�ÅÇÈÏÆÏÃAÎlÞ>Æ|ÈkÂ�� · Æ<ÅÇÈÏÉWÊ ß ÍdÉ?ÂÇÄiÆ<Þ>É?Ä!Æ|ÈÏÍdÉtÁ�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼
/
¸ ÈÏÆmÀ�ÈkÙ�Þ�� · ÃAÈ��`Æ<º	eg�3Þ>Å�ÄiÆ|ÍdÅÇÙ�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼
/
¹ ÍdÉ?º�ã�ÅÇÈÏÆÏÃAÎlÞ>Æ|ÈkÂ��Ná�Þ�
kÄiÆ|ÈÏÍdÉ?Ä

 j a��fÅ�Þ>Ù�Ù�ÈkÍ>É Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i¿
`VÉ2b jF� ÝWÄ

ÏÈÏÆ-��� ß Í>Î��3ÄiÅÇÈÏÙ�Í>É�eg�3Þ>ÅÇÄ!Æ|Í>Å�Ù�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼i¿
¸ ÈÏÆmÀ�ÈkÙ�Þ�ÄiÉWâ à Í>ÊaÈÏÂ�Ä

�eg�fÞdÅÇÄiÆ<Í>ÅÇÙF] · ÈkÉ?Ê2
ÏÞ ß ÃAÄiÅ�ÄiÂÇÆ<Þ>Å7���+3���31��_eÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áu¼
v

¿ À�À�À.Á[Â�ÃxÄiÅÇÆ<ÈÏÉ?Ê�Ë?Ä�ÌWÄiÁvÂÇÍ>Î ¶y·W¸�¹ 0iº�»i»iº�»i»i¼!½i¾i¼iº�¿



ß ÍdÉ?Æ|ÞdÉ?Æ|Ù v

à Í>ÊaÈÏÂ�Ä

6eg�fÞdÅÇÄiÆ<Í>ÅÇÙF]�^�Í>Ý2).
ÏÞ ß ÃAÄiÅ�ÄiÂÇÆ<Þ>ÅÇÙ5���m�+31����_�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Áu¼iÜ
ß Í>É?â3ÈÏÆ|ÈkÍ>É?Ä

kº	eg�3Þ>Å�ÄiÆ|ÍdÅ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Áu¼i¼
ã�Ù�Ù�ÈÏÊaÉ?ÎlÞ>ÉWÆ$eg�fÞdÅÇÄiÆ<Í>ÅÇÙ Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Áu¼i¼

Ø ���fÞdº ß ÄiÙ�Æ|ÈkÉ?Ê ¶y¶ ] ß ÄiÙ�Æ|ÈÏÉWÊVÍ�����ÅÇÈÏÎlÈÏÆ<È ÌWÞ>º Ø ���fÞdÙ7_nÁ'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i»
Ø ���fÞdº ß ÄiÙ�Æ|ÈkÉ?ÊVÈkÎ���
ÏÈÏÂ�ÈÏÆ+Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i»
Ø ���fÞdº ß ÄiÙ�Æ|ÈkÉ?ÊVÞ�a���
kÈÏÂÇÈÏÆ&Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i»

��ÅÇÞ>Â�Þ>â3Þ>É?Â�ÞzÁ�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»�Û
Ë?Ä�ÌWÄ
� · Æ<ÄiÆ|ÞdÎ�ÞdÉ?Æ|Ù�3 ß Í>É?Æ<ÅÇÍ�
 · Æ|ÅÇÝWÂÇÆ|ÝWÅÇÞ>Ù.ÄiÉ?â'��Å�Í>ÊaÅÇÄ!Î�Ù�Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i0

ËNÄ�ÌWÄ�� · Æ<ÄiÆ|ÞdÎlÞ>É?Æ<Ù Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i0
¸ 
ÏÍ>Â�Ú Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»
/

ËNÄ�ÌWÄ�� ¸ ÅÇÄ!É?Â�ÃAÈÏÉWÊnÁ'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»
/
¸ ÈÏÉ?ÄiÅ�� ¸ Å�ÄiÉ?Â�ÃAÈkÉ?ÊF� ¶ ��º · Æ|ÄiÆ<Þ>ÎlÞ>ÉWÆ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»
/
�}Ý�
kÆ|È-��
ÏÞ ¸ Å�ÄiÉ?Â�ÃAÈkÉ?Ê5b ß Ä!Ù�Â�ÄiâfÈkÉ?Ê�� · À�ÈÏÆ|ÂGÃAº · Æ|ÄiÆ<Þ>ÎlÞ>ÉWÆxÁ'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i¿

ËNÄ�ÌWÄ�� à Í>Í��fÈkÉ?Ê�3 ¶ Æ|ÞdÅÇÄiÆ<ÈÏÍ>É Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»iÜ
�WÍ>Ù�Æ|º�ÂÇÍdÉ?â3ÈÏÆ|ÈÏÍdÉ à ÍdÍ��3Ù���c�ÃxÈ-
ÏÞ�3
&NÍdÅyº · Æ|ÄiÆ<Þ>ÎlÞ>É?Æ<Ù�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»iÜ
��ÅÇÞ>º�ÂÇÍdÉ?â3ÈÏÆ|ÈÏÍdÉ à ÍdÍ��3Ù���^�Í>º · Æ<ÄiÆ|ÞdÎlÞ>É?Æ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM»i¼
á�Þ>Ù�Æ|ÅÇÈkÂÇÆ|Þdâ'Ë?Ý?Î��fÈkÉ?ÊF� ¸ Å�Þ>ÄMÚo3 ß ÍdÉ?Æ|ÈkÉ?Ý?Þ>º · Æ<ÄiÆ|ÞdÎlÞ>É?Æ<Ù�����ÅÇÞdºNÄiÉ?â'��Í>Ù�Æ|º ß Í>É?â3ÈÏÆ|ÈkÍ>É��}È a{Á.ÛiÛM»
á�Þ>Ù�Æ|ÅÇÈkÂÇÆ|Þdâ'Ë?Ý?Î��fÈkÉ?ÊF� Ø Å��Wº ß Ä!Æ|Â�ÃAº�&7ÈÏÉ?Ä

�
 � Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛM¾

:qù|Ñ�þNÕiù|þNÑ�0rø�#gû�ü���Ò��WÐiÑÏü"Õ"Ò.��þNÑ`Ô�öO0 �XÔ3ù90rü"ø ÖiÖ�Z
ß ÍdÉ?ÂÇÞ��fÆ����}ÞdÆmÃAÍdâfÙ.ÄiÅÇÞ'ÎlÍ>Å�Þ�ÆÏÃAÄiÉ ¹ ÄiÎlÞ>â ¸ 
ÏÍdÂ�ÚQÙpÍ�� ß ÍdâfÞ Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛ*/
Ë?Ä�ÌWÄ
�.�}ÞdÆmÃAÍdâfÙeÁ'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛM¿

ËNÄ�ÌWÄ����]Þ>ÆmÃxÍ>â3º	^�ÞdÂ�
ÏÄiÅ�ÄiÆ|ÈÏÍdÉ Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛ*v
ËNÄ�ÌWÄ����]Þ>ÆmÃxÍ>â3º ß Ä

�
�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛMÜ

ß ÍdÉ?ÂÇÞ��fÆ����}ÞdÆmÃAÍdâfº ß Ä

-
>ã�ÅÇÊaÝWÎ�ÞdÉ?Æ|Ù�� Ø ÅÇÄiÉ?Ù5��Þ>Å ¸ �Wºd4+Ä

kÝ?Þ'Í>Å ¸ �Wº`á�Þ��`ÞdÅÇÞdÉ?ÂÇÞ�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛiÛM¼
Ë?Ä�ÌWÄ
� à Í>Â�Ä

�4+ÄiÅ�ÈÏÄ*).
kÞ>Ùpº · ÂÇÍ��fÈÏÉWÊ�ÄiÉ?â · ÃAÄiâ3ÍDÀ�ÈÏÉWÊ�Û Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾�Û

· ÂÇÍ��fÞ Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾i¾
· ÃAÄiâ3ÍDÀ�ÈkÉ?Ê�4�ÄiÅÇÈÏÄ�).
ÏÞ>ÙQÀ�ÈÏÆmÃ��]Þ>ÆÏÃAÍ>â3Ù�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾i0

ß ÍdÉ?ÂÇÞ��fÆ"ÄiÉ?â�ËNÄ�ÌWÄ���exÌWÞ>Å7
ÏÍ>Ä!âfÈÏÉWÊ�3qá�Þ>Â�Ý?ÅÇÙ�ÈÏÍ>É�3 ß Ä

-
 )�Ä!Â�Ú Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾i½
exÌWÞ>Å�
kÍ>Äiâ3ÈÏÉ?Êg�]Þ>ÆÏÃAÍ>â3Ù�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾i½
á�Þ>ÂÇÝWÅÇÙ�ÈÏÍ>É�Í����]Þ>ÆÏÃAÍ>â3º ß Ä�
-
ÏÙ�Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾
/
ß Ä

-
 )�Ä!Â�Ú�Í����}ÞdÆmÃAÍdâfÙ+Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾
v

ß ÍdÉ?ÂÇÞ��fÆ�� Ø ÅÇÈÏÊaÊaÞdÅÇÄ*)�
ÏÞ>º��}ÞdÆmÃAÍdâfÙ�e�Å�c�ÃxÍ�Â�Ä

-
ÏÙ�ÆmÃAÞ
main()

º��]Þ>ÆmÃxÍ>âsÍ��?ÄiÉVã�����
kÈÏÂÇÄiÆ<ÈÏÍ>É�� Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾
v
· Ý?ÎlÎlÄiÅ��lÄiÉ?â'e�Ý?Æ�
ÏÍ>Í�Úo����ÅÇÍ>Â�Þ>â3Ý?ÅÇÄ�
ÏÈ-p�ÄiÆ<ÈÏÍ>É�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM¾iÜ

:qù|Ñ�þNÕiù|þNÑ�0rø�#gû�ü���ÒgÔ�ø��SRAÔ3ù|Ô$� 8n��� Ò"Õiù|ÿ 8 Ñ�0rÒ"øqù|Ô3ù90rü�ø Ö�%+Ö
ß ÍdÉ?ÂÇÞ��fÆ���eX)*��Þ>Â�ÆVb ß 
ÏÄiÙ�Ù�º��]Í>â3Þ�
 Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0�Û

j aWÄiÎ���
ÏÞ���eX)*��Þ>Â�Æ93 ß 
ÏÄ!Ù�Ù�ÄiÉ?â ß 
ÏÄ!Ù�Ù�º	��ÈÏÞdÅÇÄiÅ�Â�Ã���Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0i¾
exÌWÞ>ÅÇÅ�ÈÏâ3ÈÏÉ?Êg�]Þ>ÆmÃxÍ>â3ÙpÄiÉ?â · ÃAÄiâ3ÍDÀ�ÈÏÉWÊ�4+Ä!ÅÇÈÏÄ*)�
ÏÞ>Ù Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0
/
ß 
ÏÄiÙ�Ù�º j aWÆ|ÞdÉ?Ù�ÈkÍ>É�� ¶ ÉXÃAÞdÅÇÈÏÆ<ÄiÉ?ÂÇÞ5À�ÈÏÆÏÃ�ÎlÝ�
kÆ|È-��
ÏÞ · Ý��3Þ>Åyº ß 
ÏÄiÙ�Ù�ÞdÙ�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0i¿
ß Í>ÎlÎlÝ?É?ÈÏÂ�ÄiÆ|ÈÏÍdÉ?º��}ÞdÂ�ÃAÄiÉ?ÈkÙ�ÎlÙ Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0
v
eX)*��Þ>Â�ÆVb ß 
ÏÄiÙ�Ù�º��}ÍdâfÞ�
�l�Þ��aÀ�Í>Å�âfÙeÁ'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM0iÜ

ß ÍdÉ?ÂÇÞ��fÆ���eX)*��Þ>Â�ÆVb ß 
ÏÄiÙ�Ù�º��]Í>â3Þ�
>À�ÈÏÆmÃAÈkÉ���Å�Í>ÊaÅ�ÄiÎlÎ�ÈkÉ?Êaº à Ä!É?ÊaÝ?ÄiÊaÞdÙ�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½i»
Ë?Ä�ÌWÄ
� ß 
ÏÄiÙ�Ù�ÞdÙ.ÄiÙ ��ÅÇÍ>ÊaÅ�ÄiÎlÎlÞ>Åyº	^�Þ��?É?Ä*)�
ÏÞ Ø ���3Þ>ÙpÄ!É?ân��ÅÇÍdÊaÅÇÄiÎlÙ Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½i¾
Ë?Ä�ÌWÄ
��á�Þ���Þ>Å�Þ>É?Â�Þ>º Ø ���fÞdÙ5ÄiÉ?â�ÆmÃAÞdÈÏÅ ¶ ÉWÙ�Æ<ÄiÉ?Æ|ÈkÄiÆ|ÈÏÍdÉsÀ�ÈÏÆmÃ�ÆÏÃAÞ

new
º	l�Þ��aÀ�Í>Å�â Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½i¾

Ë?Ä�ÌWÄ
� ß 
ÏÄiÙ�Ù�ÞdÙ�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½
/
ËNÄ�ÌWÄ�� ß 
ÏÄiÙ�Ù�º	^�ÞdÂ�
ÏÄiÅ�ÄiÆ|ÈÏÍdÉ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½
/
ËNÄ�ÌWÄ�� ß 
ÏÄiÙ�Ù�º ¶ É?Ù�Æ|ÄiÉWÆ|ÈÏÄiÆ<ÈÏÍ>É2b�eX)*��ÞdÂÇÆ<º ß Å�Þ>ÄiÆ<ÈÏÍ>ÉoÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½i¼

ËNÄ�ÌWÄ���^�Þ��WÉ?ÈÏÉ?Ê ß ÍdÉ?Ù�Æ|ÅÇÝWÂÇÆ|ÍdÅÇÙgÁ�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.ÛM½i¼
ËNÄ�ÌWÄ�� ß 
ÏÄiÙ�Ù�º ¶ É?Ù�Æ|ÄiÉWÆ|ÈÏÄiÆ<ÈÏÍ>ÉsÀ�ÈkÆmÃ ß Í>É?Ù�Æ|Å�Ý?ÂÇÆ<Í>Å�ÙpÄiÉ?ân&NÄiÂ�Æ|ÍdÅ��Wº��}ÞdÆmÃAÍdâfÙ�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á.Û*/i»

¶y·�¸�¹ 0iº�»i»iº�»i»i¼i½i¾!¼iº`¿ À�À�À.ÁvÂ�ÃAÄ!ÅÇÆ|ÈkÉ?Ê�Ë?Ä�ÌWÄiÁ[Â�Í>Î v



Ü ß ÍdÉ?Æ|ÞdÉ?Æ|Ù

ËNÄ�ÌWÄ�� ß 
ÏÄiÙ�Ù�ºWÄiÉ?âneX)���Þ>ÂÇÆ à È-��Þ>Ù5�3ÄiÉ Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*/�Û
ËNÄ�ÌWÄ�� ¶ É?Æ|Å�Í>â3Ý?ÂÇÈkÉ?Ê�ÄiÉ?â�ã�Â�ÂÇÞdÙ�Ù�ÈÏÉ?Ê ß 
ÏÄiÙ�Ù�º�ÄiÉ?â ¶ É?Ù�Æ|Ä!É?ÂÇÞdº	�]Þ>Î+)�ÞdÅÇÙ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*/i½
ËNÄ�ÌWÄ���l�ÈÏÉ?â3ÙpÍ�� ß 
ÏÄiÙ�Ù�ÞdÙ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*/
v
ËNÄ�ÌWÄ��aã�É?ÍdÉ"�WÎlÍ>Ý?Ù�eX)*��ÞdÂÇÆ|Ù�Ä!É?â�º ß 
ÏÄiÙ�Ù�ÞdÙ Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*/i¼
· ÈÏÉ?Ê2
kÞ>Æ|ÍdÉ�Á'Á�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i»

ß ÍdÎ��fÄiÅ�ÈÏÉ?Ê+eX)*��Þ>Â�Æ|Ù Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿�Û
ËNÄ�ÌWÄ�� ¶ âfÞdÉ?Æ|ÈkÆV��Í���eX)*��Þ>Â�Æ|Ù{Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿�Û
ß Í>É?Â�Þ��3Æ9� jF� Ý?Ä�
ÏÈÏÆV��Í���eX)*��Þ>Â�Æ|Ù�Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i¾
ËNÄ�ÌWÄ�� ß Í>Î��3ÄiÅÇÈkÉ?Ê(eX)*��ÞdÂÇÆ|Ù ]yÛ*_�Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i¾

Ë?Ä�ÌWÄ
� ß 
ÏÄiÙ�Ù�º j aWÆ|ÞdÉ?Ù�ÈÏÍ>É Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i0
Ø ÃAÞ ß 
ÏÄiÙ�Ù

java.lang.Object
Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i½

ß 
ÏÄiÙ�Ù�º j aWÆ|ÞdÉ?Ù�ÈkÍ>É����]Þ>Î+)�ÞdÅyºOã�Â�ÂÇÞ>Ù�Ù�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿
/
ËNÄ�ÌWÄ�� ß 
ÏÄiÙ�Ù�º j aWÆ<Þ>É?Ù�ÈÏÍ>ÉVÀ�ÈÏÆÏÃ ß ÍdÉ?Ù�Æ|ÅÇÝWÂÇÆ|ÍdÅÇÙpÄ!É?â'&7ÈÏÉ?Ä

kÈ-p�Þ>Å�Ù Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i¿
ËNÄ�ÌWÄ���exÌWÞ>Å�ÅÇÈÏâ3ÈÏÉ?Ê��}ÞdÆmÃAÍdâfÙ�ÄiÉWâ · ÃAÄ!âfÍ�À�ÈÏÉ?Ê�4�ÄiÅÇÈkÄ*).
ÏÞdÙ ]�¾
_+Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿
v
ËNÄ�ÌWÄ�� Ø ���3Þ>º ß ÄiÙ�Æ<ÈÏÉ?Ê ¶�¶y¶ ] ß ÄiÙ�Æ|ÈÏÉWÊsÍ��Ná�Þ���Þ>Å�Þ>É?Â�Þ>º Ø ���fÞdÙ7_ Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i¼

eX)*��Þ>Â�Æ7Æ|Íg��ÅÇÈkÎ�ÈkÆ|È ÌWÞdº Ø ���3Þ�Ä!É?â�á�ÞDÌWÞdÅÇÙ�Þ Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¿i¼
Ø ���fÞdº ß Ä!Ù�Æ<ÈÏÉ?Ê�Ä!Î�ÍdÉ?Ê ¶ â3Þ>É?Æ<È-�?ÞdÅÇÙ�Í��Ná�Þ��`ÞdÅÇÞdÉ?ÂÇÞdº Ø ���3Þ���c)ÈÏâfÞdÉ?ÈÏÉ?ÊVÄiÉ?â ¹ ÄiÅÇÅ�ÍDÀ�ÈÏÉWÊeÁ'Á�Á�Á'Á�ÛM¿i¼

Ë?Ä�ÌWÄ
�
4+Ä�
ÏÈÏâ3ÈÏÆV��Í�� ¶ â3Þ>É?Æ<È-�?Þ>Å�Ù7� · ÂÇÍ��fÈkÉ?Ê�ÄiÉ?â�ã�ÂÇÂÇÞdÙ�Ù�º ß Í>É?Æ<ÅÇÍ�
~Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*v�Û
`VÉ?º · ÃxÄiâfÍ�À�ÈÏÉ?Ê�Ä!É?ân`VÉWº	exÌWÞdÅÇÅÇÈkâfÈÏÉWÊ�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*vi¾

`VÉWº · ÃAÄiâ3ÍDÀ�ÈÏÉ?Ê�Ä!É?â'`sÉ?º	exÌWÞdÅÇÅ�ÈÏâfÈkÉ?Êg&�áFeg� ¶y¹V·�¶ ^ j ã ¹ e ¸ Ë j ß Ø Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*vi¾
`VÉWº · ÃAÄiâ3ÍDÀ�ÈÏÉ?Ê�Ä!É?â'`sÉ?º	exÌWÞdÅÇÅ�ÈÏâfÈkÉ?Êg&�áFeg�¡eg` Ø�·W¶ ^ j ã ¹ e ¸ Ë j ß Ø Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*vi½

ã�ÂÇÂÇÞdÙ�Ù�º ß Í>É?Æ<ÅÇÍ�
�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Û*v
/
�}ÍdâfÈ-�WÞ>ÅÇÙ�Ä!É?â'ã�ÂÇÂ�Þ>Ù�Ù�ÈO)�È-
ÏÈÏÆ-�eÁ'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛMÜi»

Ë?Ä�ÌWÄ
�.e�ÆmÃAÞdÅ��}ÍdâfÈ-�WÞ>ÅÇÙ�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛMÜ�Û
Ë?Ä�ÌWÄ
� ß 
ÏÄiÙ�Ù�º j aWÆ|ÞdÉ?Ù�ÈÏÍ>ÉVÀ�ÈÏÆÏÃ�ãF)"Ù�Æ<ÅÇÄiÂ�Æ ß 
ÏÄiÙ�Ù�ÞdÙ.ÄiÉWâ ¶ ÉWÆ|Þ>Å7�`Ä!ÂÇÞ>Ù®Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛMÜi0

ËNÄ�ÌWÄ��aãF)�Ù�Æ|Å�ÄiÂÇÆ ß 
kÄiÙ�Ù�Þ>Ù�ÄiÉ?â'ãF)"Ù�Æ<ÅÇÄiÂ�Æo�}ÞdÆmÃAÍdâfÙ�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛMÜi0
ËNÄ�ÌWÄ�� ¶ É?Æ|ÞdÅ���ÄiÂÇÞdº Ø ���3Þ Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛMÜ
/
ËNÄ�ÌWÄ�� ß Í>Î��3ÄiÅÇÈkÉ?Ê(]�¾
_?ÄiÉ?â ß Í����WÈÏÉ?Ê�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼i»

· Ý?ÎlÎlÄiÅ�����eX)���Þ>ÂÇÆ<º	e�Å�ÈÏÞ>ÉWÆ|ÄiÆ<ÈÏÍ>É&ÄiÉ?â�Ë?Ä�ÌWÄ ß 
ÏÄiÙ�Ù�ÞdÙ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼i0
ËNÄ�ÌWÄ�ÄiÉWâ�ÆmÃAÞ ß 
kÄiÙ�Ù�º ß Í>É?Â�Þ��3Æ�Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼i½
ß Í>É?Â�Þ��3Æ9���WÍ�
 �WÎlÍ>Å7�JÃAÈkÙ�Î+b��}ÍdÉ?Í>ÎlÍ>Å7�JÃxÈÏÙ�Î Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼i½
ß Í>É?Â�Þ��3Æ9� j É?Â�Ä
�fÙ�Ý�
ÏÄ!Æ|ÈÏÍdÉ Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼
/

:dù|Ñ�þNÕ!ù|þNÑ�0rø�#tû�ü.��Ò�����þNö ù90 ù9¢NÑkÒ"Ô$�$0rø�# Ö�[�×
ß ÍdÉ?ÂÇÞ��fÆ�� ß Í>É?Â�Ý?ÅÇÅ�Þ>É?Â��&ÄiÉ?ân��ÄiÅÇÄ�
-
ÏÞ�
 ß ÍdÎ��fÝ?Æ<ÈÏÉ?ÊoÁ�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼
v
ß ÍdÉ?ÂÇÞ��fÆ�� Ø ÃAÅÇÞdÄiâ3Ù�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�ÛM¼iÜ
ß ÍdÉ?ÂÇÞ��fÆ�� · Â�ÃxÞ>â3Ý�
ÏÈÏÉ?ÊVÍ�� Ø ÃAÅ�Þ>Äiâ3Ùk] ¹ ÍdÉ?ºdb���Å�Þ>Þ>Î��3Æ|È ÌWÞ�ÄiÉ?ân��Å�ÈÏÍ>Å�ÈÏÆ|ÈÏÞdÙ7_KÁ'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»i»
Ë?Ä�ÌWÄ
� ¸ ÄiÙ�ÈÏÂ Ø ÃAÅ�Þ>ÄiâKá�ÞdÙ�ÍdÝ?ÅÇÂ�ÞJ^�ÈÏÙ�Æ|Å�È )�Ý?Æ<ÈÏÍ>É�ÍdÉ&Ä�Ë?Ä�ÌWÄf�$
ÏÄiÆ��`ÍdÅÇÎ Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»i0
Ë?Ä�ÌWÄ
�.��ÄiÉ?â�
ÏÈÏÉ?Ê · ÈÏÉ?Ê2
kÞ�b ¶ Ù�Í�
kÄiÆ|Þdâ Ø ÃAÅÇÞdÄiâfÙ)Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»
/

ËNÄ�ÌWÄ�� · �3Ä�À�É?ÈÏÉWÊ�Ä Ø ÃAÅÇÞdÄiâ Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»i¿
Thread

º	eX)���Þ>ÂÇÆ�ÂÇÍdÉ?Æ|ÄiÈkÉ?Ù
run()

º��}ÞdÆmÃAÍdâ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»
v
run()

º	�]Þ>ÆÏÃAÍ>â�ÈÏÉVã�É?ÍdÉ"�WÎlÍ>Ý?Ù ß 
ÏÄ!Ù�Ù Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»iÜ
Thread

º	eX)���Þ>ÂÇÆ�ÄiÉ?â
run()

º��]Þ>ÆmÃxÍ>â�ÈÏÉ�^�È-���`ÞdÅÇÞ>ÉWÆ ß 
ÏÄ!Ù�Ù�Þ>Ù�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»i¼
Thread

º	eX)���Þ>ÂÇÆ�ÈÏÙ �]Þ>Î+)�ÞdÅ+ÈÏÉ ß 
ÏÄiÙ�Ù.Í��
run()

º	�]Þ>ÆÏÃAÍ>â�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾i»i¼
¸ ÄiÙ�ÈkÂÇÙ.Í�� ß Í>É?Æ<ÅÇÍ�
-
ÏÈÏÉ?ÊVÄ · ÈÏÉ?Ê2
kÞ Ø ÃAÅÇÞdÄiâ Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�ÛM»

ß ÍdÉ?ÂÇÞ��fÆ�����ÄiÉ?â�
ÏÈÏÉ?Êm�}Ý�
ÏÆ|È-��
ÏÞ�b ß ÍdÎ�ÎlÝ?ÉWÈÏÂÇÄiÆ<ÈÏÉ?Ê Ø ÃxÅÇÞ>Ä!âfÙ]Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�ÛM0
ß Í>É?Â�Þ��3Æ9�qã�Æ|ÍdÎlÈÏÂÇÈÏÆ-�lÄ!É?â j aWÂ�
ÏÝWÙ�È ÌWÞAã�Â�ÂÇÞ>Ù�Ùk] à Í>Â�ÚQÈÏÉWÊ2_ Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�ÛM0
ß Í>É?Â�Þ��3Æ9�1c�ÄiÈÏÆ<ÈÏÉ?Ê Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�Û*/

Ë?Ä�ÌWÄ
�.��ÄiÉ?â�
ÏÈÏÉ?Ê+�}Ý�
kÆ|È-��
ÏÞ�b ß Í>ÎlÎlÝ?É?ÈkÂÇÄiÆ<ÈÏÉ?Ê Ø ÃxÅÇÞ>Ä!âfÙ�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�ÛM¿
ËNÄ�ÌWÄ�� ¶ Ù�Í�
ÏÄiÆ<ÈÏÉ?Ê ß Í>â3Þ�ÄiÉWâ'^�ÄiÆ|Äf��ÅÇÍdÎ�Í>ÆÏÃAÞ>Å Ø ÃAÅ�Þ>Äiâ3ÙKÁ�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾�ÛM¿

Ü À�À�À.Á[Â�ÃxÄiÅÇÆ<ÈÏÉ?Ê�Ë?Ä�ÌWÄiÁvÂÇÍ>Î ¶y·W¸�¹ 0iº�»i»iº�»i»i¼!½i¾i¼iº�¿



ß ÍdÉ?Æ|ÞdÉ?Æ|Ù ¼

ËNÄ�ÌWÄ��2c�ÄiÈÏÆ<ÈÏÉ?Êm�`ÍdÅ+Í>ÆmÃxÞ>Å Ø ÃAÅÇÞdÄiâ3Ù�Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i»
ËNÄ�ÌWÄ���^�ÄiÞdÎ�ÍdÉ?º Ø ÃAÅÇÞdÄiâfÙWã�É?â · ÃAÝ?Æ<Æ|ÈÏÉ?Êm^�ÍDÀ�É&Í��qË�á j Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i0
��ÅÇÍ�)�
ÏÞ>ÎlÙpÙ5�fÞdÂÇÈ-�WÂÇÄ

-
O��ÄiÅ�ÈÏÙ�ÈkÉ?ÊpÀ�ÈkÆmÃ Ø ÃAÅÇÞdÄiâ3º ß ÍdÎ�ÎlÝ?ÉWÈÏÂÇÄiÆ<ÈÏÍ>É��"Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i½

^�ÄiÉ?ÊaÞ>Å�Ù7� · Æ|Ä!ÅGÌWÄiÆ<ÈÏÍ>É Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i½
^�ÄiÉ?ÊaÞ>Å�Ù7�Wá�ÄiÂÇÞdº ß ÍdÉ?âfÈkÆ|ÈÏÍdÉ?ÙzÁ�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾
/
^�ÄiÉ?ÊaÞ>Å�Ù7��^�Þ>Äiâ�
ÏÍ>ÂGÚ Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i¿
^�ÄiÉ?ÊaÞ>Å�Ù7� à È-�`Þ�
ÏÍ>ÂGÚ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾i¿

ß ÍdÉ?ÂÇÞ��fÆ�����ÅÇÄiÊaÎlÄiÆ<ÈÏÂÇÙ�ÈÏÉ Ø ÃAÅÇÞdÄiâ3º · �fÞdÂÇÈ-�?ÂX��ÅÇÍdÊaÅÇÄiÎlÎlÈÏÉ?Ê Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾
v
�sÍ�À{Â�ÄiÉ Ø ÃAÅÇÞdÄiâ3Ù�ÈÏÉ?Æ|ÞdÅÇÄiÂ�Æ�Þ�
ÏÞdÎlÞ>É?Æ<ÄiÅ��lÍ>É�Ä à Þ�ÌWÞ�
3Ä*)�Í�ÌWÞ · Â�ÃAÞdâfÝ�
kÈÏÉ?Ê2� Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾iÜ

ãI�]Ý�
ÏÆ|ÈkÆmÃAÅ�Þ>Äiâ3Þ>â�ã�����
kÈÏÂÇÄiÆ<ÈÏÍ>É Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¾iÜ
ß ÍdÉ?ÂÇÞ��fÆ����}Ý�
ÏÆ|È-�3ÅÇÍdÂÇÞdÙ�Ù�ÈÏÉ?ÊVÄiÉ?â'�]Ý�
ÏÆ<ÈÏÆmÃAÅ�Þ>Äiâ3ÈÏÉ?Ê Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0i»
ß ÍdÉ?ÂÇÞ��fÆ�� ¸ 
ÏÍ>ÂGÚ�ÈkÉ?ÊVÄ!É?â ¹ ÍdÉ?º ¸ 
ÏÍ>Â�ÚQÈÏÉWÊ(�}ÞdÆmÃAÍdâfÙ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0�Û
· Ý?ÎlÎlÄiÅ������]Ý�
ÏÆ<ÈÏÆmÃxÅÇÞ>Ä!âfÈÏÉWÊeÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0i¾

û�ü"øNÕ"Ò�ý3ù�Ô�ø��'PaÔ�Q?Ô$�2£+#$#�Ñ`Ò.#5Ô3ù90rü�ø&üiÓ�RAÔ3ù|Ô �*%
%
Ë?Ä�ÌWÄ
�iã�ÅÇÅ�Ä5�WÙpÄiÉ?â�ã�Å�ÅÇÄ5�Wº Ø ���fÞ¯Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0i½
Ë?Ä�ÌWÄ
�
4pÞ>ÂÇÆ<Í>Å�Ù�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0i¿
Ë?Ä�ÌWÄ
� · Æ<ÅÇÈÏÉ?Ê Ø Í�ÚQÞ>É?È-p�ÞdÅ Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0
v
Ë?Ä�ÌWÄ
� ß Í�
-
kÞ>ÂÇÆ<ÈÏÍ>ÉWº	&7ÅÇÄ!Î�Þ�À�Í>Å�Ú�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0
v
Ø Å�ÄiÉ?Ù5�`ÍdÅÇÎlÈÏÉ?Êpã�ÊaÊaÅÇÞdÊaÄiÆ|ÞdÙ�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i0
v

:qù|Ñ�þNÕiù|þNÑ�0rø�#gû�ü���Ò��WÐXÔ�Õ�¤3Ô$#U0rø�# �*%
[
Ë?Ä�ÌWÄ
�.��ÍDÀ$Æ<ÍXc~ÅÇÈkÆ|Þ�ÄiÉ?â¥�sÍ�À$Æ<Í ¶ ÉWÙ�Æ<Ä

-
NÄf�WÄiÂGÚ�Ä!ÊaÞ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i»
��Í�À$Æ|Í�ÈkÉ?Ù�Æ<Ä

-
NÄf�3ÅÇÞ>º�À�ÅÇÈkÆ|Æ|ÞdÉ,��ÄiÂ�ÚQÄiÊaÞ}Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i0
��Í�À$Æ|Í�ÝWÙ�Þ�ÄiÉlÈÏÉWÙ�Æ<Ä

-
ÏÞdâ'�WÄiÂGÚ�Ä!ÊaÞ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i½
��ÄiÂ�ÚQÄiÊaÞ ¶ É?Æ<ÅÇÍ>Ù5�3Þ>ÂÇÆ<ÈÏÍ>É Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½
/
ß ÍdÎ��fÈ-
kÄiÆ|ÈÏÍdÉ�32�WÄ!Â�ÚQÄiÊaÞ>Ù�ÄiÉ?â ß Í>Î��3È-
ÏÄiÆ<ÈÏÍ>É�`sÉ?ÈÏÆ<Ù Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i¿
· Ý?ÎlÎlÄiÅ�������ÄiÂ�ÚQÄiÊaÞdÙ Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i¿

:qù|Ô�ø���Ô�Ñ��}û�ü.��Ò"ÿ�!�0 � Ñ`Ô�Ñ�0rÒ
�"�3Ð!ÑkÒ"ÿDý�ÑÏü.#�Ñ`Ô�÷}÷]Ò��gÐXÔ�Õ�¤3Ô$#�Ò
� �*;
[
��Å�Þ>º��fÅ�Í>ÊaÅ�ÄiÎlÎ�Þdâ+��ÄiÂ�ÚQÄiÊaÞdÙVÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i¼

ß Í>ÅÇÞdº ß 
kÄiÙ�Ù�Þ>Ù�Ä!É?â�ÆmÃxÞxËNÄ�ÌWÄ�á�Ý?ÉWÆ|ÈÏÎlÞ · �WÙ�Æ|ÞdÎ�� à Í>Â�ÄiÆ|ÈÏÍdÉ"b ß Í>É?Æ<Þ>É?Æ�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i½i¼
java.lang

� · Í>ÎlÞ · Æ<ÄiÉ?â3ÄiÅÇâ ß 
kÄiÙ�Ù�Þ>Ù�Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
/i¾
�$
kÄiÆ9��Í>Å�Î®ÄiÉ?âKá�ÝWÉ?Æ|ÈÏÎlÞ j ÉXÌWÈkÅÇÍ>ÉWÎ�ÞdÉ?Æ]Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
/iÜ
¶ É?Æ<Þ>Å�É?ÄiÆ|ÈkÍ>É?Ä

kÈ-p�ÄiÆ|ÈkÍ>É�º à Í>Â�Ä

ÏÈ-p�ÄiÆ<ÈÏÍ>É�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
/i¼

¶ â3Þ>ÉWÆ|È-�d�WÈÏÉ?Ê à ÍdÂÇÄ

kÈÏÆV�sÀ�ÈÏÆmÃ
java.util.Locale

º�eX)*��Þ>Â�Æ|Ù Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¿i»
j aWÄiÎ���
ÏÞ��

Calendar
ÄiÉWâ

TimeZone
Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¿�Û

j aWÄiÎ���
ÏÞ��Ná�Þ>Ù�Í>Ý?Å�ÂÇÞdº ¸ Ý?ÉWâ�
ÏÞ Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¿i0
ß ÃxÄiÅÇÄiÂ�Æ|ÞdÅ ß ÍdâfÞdÙ�ÄiÉ?â'&NÍdÉ?Æ|Ù Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¿
/

ËNÄ�ÌWÄ�� j É?Â�Í>â3ÈÏÉ?ÊaÙ+ÄiÉ?â'&NÍdÉ?Æ|ÙVÁ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾i¿i¿

ä�¦�åswxA�ò"Gzy|{Qí|ç§}�í9A�è{è~GzEF}�ä`ä
ä	E�ëGì'íiEFA�ñ?æ]ç'è$è�êFEFGzy§A�ë�GvçKE óo�U¨

ËNÄ�ÌWÄ�� ß Í>ÎlÎlÝ?É?ÈkÂÇÄiÆ<ÈÏÍ>É�� ¶ É?Æ<ÅÇÍdâfÝ?Â�ÈÏÉ?Ê ß 
kÄiÙ�Ù�Þ>Ù�ÄiÂÇÅ�Í>Ù�Ù &7È-
ÏÞdÙ.Í�� · Í>ÝWÅÇÂÇÞdº ß ÍdâfÞ Á'Á�Á'Á�Á�Á'Á�Á�¾i¿i¼
û�ü"÷]÷gþNø�0rÕ�Ô3ù90rü"ø�����Ò����XÔ$#U0rø�#}Ô�ø��n:qù|ÑkÒ"Ô�÷©0rø�# �i×�Ö

ß ÍdÉ?ÂÇÞ��fÆ�� ¸ ÄiÙ�ÈÏÂ ß Í>ÎlÎlÝ?É?ÈkÂÇÄiÆ<ÈÏÍ>É?º��]Í>â3Þ�
ÏÙ Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
v�Û
�}ÞdÙ�Ù�ÄiÊaÞ>º��]Í>â3Þ�
 Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
v�Û
· Æ|Å�Þ>ÄiÎlº��}ÍdâfÞ�
~Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
vi¾
eg�fÞdÅÇÄiÆ<ÈÏÉ?Êaº · �WÙ�Æ|Þ>Î+bGá�Ý?É?Æ<ÈÏÎlÞ · �WÙ�Æ|ÞdÎ�� · ÍdÂ�ÚQÞ>Æ<Ùk�`ÍdÅ ¶ É��fÝ?Æ�Ä!É?âne�Ý?Æ9�3Ý?Æ�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
vi0
��ÅÇÍ>Æ<Í>Â�Í�
Ïº��}ÍdâfÞ�
AÁ�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
vi½

¶ ÉWÈÏÆ|ÈÏÄ�
 Ø ÅÇÈÏÊaÊaÞdÅÇÈÏÉ?Ê Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
v
/
��Å�ÄiÂÇÆ<ÈÏÂÇÄ�
 j ÌWÞ>É?Æ<º`â3ÅÇÈ ÌWÞdÉ ß Í>ÎlÎlÝ?É?ÈkÂÇÄiÆ<ÈÏÍ>É Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�¾
v
v

¶y·�¸�¹ 0iº�»i»iº�»i»i¼i½i¾!¼iº`¿ À�À�À.ÁvÂ�ÃAÄ!ÅÇÆ|ÈkÉ?Ê�Ë?Ä�ÌWÄiÁ[Â�Í>Î ¼



ÛM» ß ÍdÉ?Æ|ÞdÉ?Æ|Ù

û�ü.��Òf:qù|Ñ�þNÕiù|þNÑ�0rø�#$�6��Ò����qÔ$#x0rø�# �i×*[
Ë?Ä�ÌWÄ
� ¶ Î���
ÏÞdÎ�ÞdÉ?Æ|Þdâ�� ß ÍdÎ�ÎlÝ?ÉWÈÏÂÇÄiÆ<ÈÏÍ>É()
�«ª Ø ÃAÅ�ÍDÀ�ÈÏÉ?Ê+eX)*��Þ>Â�Æ|Ù5¬�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾
vi¼

· ÍdÝ?ÅÇÂ�Þ��1c�ÃAÍ�ÆÏÃAÅÇÍ�À�ÙF��ÍDÀ­�`Å�Í>Î®c�ÃxÞ>ÅÇÞ�� Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ¾
vi¼
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ÏÞdÆ|Ù�b.] ß \ ¶ _�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i»
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· Þ>Å�Ì�
ÏÞ>Æ<º ß ÍdÉ?ÂÇÞ��fÆ�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i»i¿
· Þ>Å�Ì�
ÏÞ>Æ<º ¶ É���ÅÇÄ!Ù�Æ<ÅÇÝ?Â�Æ|Ý?Å�Þ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i»
v

ã · ÈÏÎ���
kÞ · Þ>Å�Ì�
ÏÞ>Æ­Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i»iÜ
e�ÅÇÊaÄiÉWÈ-p�Þ�� ¶ É?Ù�Æ|Ä

�
 · Þ>Å�ÌWÞ>ÅWÀ�ÈÏÆmÃ · Þ>ÅGÌ�
kÞ>Æ|º ß Í>ÉWÆ|ÄiÈÏÉWÞ>Å�� Ø Íg^�Í�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i»i¼
e�ÅÇÊaÄiÉWÈ-p�Þ��Ná�Ý?É�Ä · ÞdÅGÌ�
ÏÞdÆ�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM»

· Þ>Å�Ì�
ÏÞ>Æ Ø ÃAÅ�Þ>Äiâ3ÈÏÉ?ÊoÁ'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛiÛ
· Þ>Å�Ì�
ÏÞ>Æ ¶ É?Æ<ÅÇÍ>Ù5�3Þ>ÂÇÆ<ÈÏÍ>É Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛiÛ
· Þ>Å�Ì�
ÏÞ>Æ ß ÍdÎ�ÎlÝ?ÉWÈÏÂÇÄiÆ<ÈÏÍ>ÉlÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM¾
� Ø�Ø ��º · ÞdÅGÌ�
ÏÞdÆ j aWÆ|ÞdÉ?Ù�ÈkÍ>É�Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM0

Ë?Ä�ÌWÄ
��á�Þ>ÎlÍ>Æ<ÞK�}ÞdÆmÃAÍdâ ¶ ÉaÌWÍ>ÂÇÄ!Æ|ÈÏÍdÉ¥]�áF� ¶ _"b.]�áF� ß _ Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM½
e�ÅÇÊaÄiÉ?È�p�Þ��qË�á j º j aWÆ|ÞdÉ?Ù�ÈkÍ>É��1c�ÃxÄiÆQÈÏÙ�É?Þ>ÞdâfÞdâ+��Í>Å�Ä�áF� ¶ º ß Í>ÉWÉ?Þ>Â�Æ|ÈÏÍdÉ�� Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�Û*/
ãzáF� ¶ º ß ÍdÉ?É?Þ>Â�Æ|ÈÏÍdÉ&Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM¿
�sÍ�À$ÈÏÙ�ÆmÃAÞ�á�ÞdÎlÍ>Æ|Þ§�]Þ>ÆmÃxÍ>â ¶ ÉXÌWÍdÂÇÄiÆ<ÈÏÍ>É · Þ>Å�ÌWÈÏÂÇÞ'ÄiÂ�Æ|È ÌWÄ!Æ|Þ>â�� Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛMÜ
c�ÃAÄiÆQÎlÍdÅÇÞ�� Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½�ÛM¼

e�ÝWÆ9
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ß 
kÄiÙ�Ù�º à Í>Äiâ3ÈÏÉ?Ê Á'Á�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0i0

ß 
ÏÄiÙ�Ù�º à Í>Äiâ3ÈÏÉ?Ê2� Ø ÃAÞ ¶ É?ÈÏÆ|ÈkÄ

���ÅÇÍdÂÇÞ>Ù�Ù�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0i½
ß 
ÏÄiÙ�Ù�º à Í>Äiâ3ÈÏÉ?Ê2� Ø ÃAÞ · ÞdÂÇÍ>ÉWâfÄiÅ�����Å�Í>ÂÇÞdÙ�ÙKÁ'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0
/
ß 
ÏÄiÙ�Ù�º à Í>Äiâ3ÈÏÉ?Ê2� ß Ý?Ù�Æ|Í>ÎlÈ-p�Þdâ ß 
ÏÄiÙ�Ù�º à Í>Ä!âfÞdÅÇÙpÁ�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0iÜ

java.lang.ClassLoader
� · ÈÏÎ���
ÏÞ j aWÆ<Þ>É?Ù�ÈÏÍdÉ Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0iÜ

java.net.URLClassLoader
� · ÈÏÎ���
ÏÞ ¶ É?Ù�Æ<ÄiÉ?Æ<ÈÏÄiÆ|ÈkÍ>É Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i0iÜ

Ø ÃAÞK&�Ý�
-
 à ÍdÄiâfÈkÉ?Êaº	��Å�Í>Â�Þ>Ù�Ù�Í�� ¶ É?Ù�Æ|ÄiÉ?Â�Þ>Ùpâ3Þ>Å�È ÌWÞ>âf��ÅÇÍdÎ
java.lang.ClassLoader

Á�Á'ÁQ½i½i»
�}Ä�aWÈÏÎlÄ

-
 �«�fÅ�Í>ÊaÅ�ÄiÎlÎ�ÞdÅAÈkÎ���
ÏÞdÎ�ÞdÉ?Æ|Þdâ ß 
ÏÄiÙ�Ù�º à Í>Äiâ3Þ>Å�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'ÁQ½i½�Û
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ß ÍdÉ?Æ|ÞdÉ?Æ|Ù ÛM0

ß 
ÏÄiÙ�Ù�º à Í>Äiâ3Þ>Å�Ù.Í��qã�ÅÇÅÇÄ5�WÙ5�sÁ�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i½i0
· ÈÏÎ���
kÞ ß 
kÄiÙ�Ù�º à Í>Äiâ3ÈÏÉ?Ê2�

new
º	l�Þ��aÀ�Í>Å�â�ÄiÉ?â�ÆmÃAÞ

Class.forName()
º��}ÞdÆmÃAÍdâ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i½i0

eX)���Þ>ÂÇÆ · Æ|Í>Å�ÈÏÉ?ÊVÄiÉ?â à ÍdÄiâfÈkÉ?Ê2� · ÞdÅÇÈÏÄ�
ÏÈ-p�ÄiÆ<ÈÏÍ>É�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i½i0
á"ã�� á�Þ>Â��WÂ�
ÏÈÏÉ?Ê2��\�Ä!Å�)�ÄiÊaÞdº ß Í�
-
ÏÞdÂÇÆ|ÈkÍ>É�ÄiÉWâKceÞ>Ä�Ú]á�Þ���Þ>Å�Þ>É?Â�Þ>Ù Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i½i½
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Ë?Ä�ÌWÄ à ÄiÉ?ÊaÝWÄiÊaÞ>ºNÄiÉWâ�ËNÄ�ÌWÄ ß ÍdÎ��3È-
ÏÞdÅyº · Þ>ÂÇÝWÅÇÈÏÆ-�­Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/i»
Ë?Ä�ÌWÄ�á�Ý?É?Æ<ÈÏÎlÞ · Þ>Â�Ý?ÅÇÈkÆV� Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/�Û
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Z
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Ë?Ä�ÌWÄ
�iã�ÂÇÂ�Þ>Ù�Ù�º ß Í>É?Æ<ÅÇÍ�
��]Þ>Â�ÃAÄ!É?ÈÏÙ�Î Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/i0

· Þ>Â�Ý?ÅÇÞ ß 
ÏÄ!Ù�Ù�º à ÍdÄiâ3Þ>ÅÇÙ.ÄiÉ?â'��Å�Í>Æ|ÞdÂÇÆ<ÈÏÍ>É?º�^�Í>ÎlÄiÈkÉ?Ù�Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/i½
&"Å�Í>ÎÌ&"È�
ÏÞ�Æ|Í

Policy
º�eX)*��Þ>Â�ÆoÁ�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/
/

· Þ>Â�Ý?ÅÇÈkÆV�Wº��}ÄiÉWÄiÊaÞ>ÅxÄiÉ?â'ã�Â�ÂÇÞdÙ�Ù�º ß ÍdÉ?Æ|Å�Í�
-
kÞ>ÅQÁ�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/
/
Ë?Ä�ÌWÄf`sÙ�ÞdÅ�ÄiÉ?â�ã�â3Î�ÈkÉ?ÈÏÙ�Æ|ÅÇÄ!Æ|Í>Å�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/
v

Ø Þ�aWÆ|º�&7È-
ÏÞ��
java.security

Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/
v
�WÍ�
kÈÏÂ�� Ø Þ�aWÆ|º�&7È-
ÏÞdÙ]Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
/iÜ
· Þ�
kÞ>ÂÇÆ<ÈÏÉ?Ê+�WÍ�
kÈÏÂÇÈÏÞdÙk��Í>Å+á�Ý?É?É?ÈkÉ?Ê�ã�����
kÈÏÂÇÄiÆ<ÈÏÍ>ÉWÙpÄiÉ?â�ã�����
kÞ>Æ|Ù Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿i»
· Í>ÎlÞK��ÅÇÄ!ÂÇÆ|ÈkÂÇÄ

���ÈÏÉ?Æ<ÙuÁ'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿�Û

Ë?Ä�ÌWÄf��ÅÇÍdÊaÅÇÄiÎlÎlÞ>Å�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿i¾
ËNÄ�ÌWÄ · Þ>ÂÇÝWÅÇÈÏÆ-�Wº	�]ÄiÉ?ÄiÊaÞdÅ�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿i¾

Ø ÃAÞ
check...()

º	�]Þ>ÆÏÃAÍ>â3ÙxÍ��?ÆÏÃAÞ · Þ>Â�Ý?ÅÇÈkÆV�Wº��}ÄiÉWÄiÊaÞ>Å�Ù Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿i0
`VÙ�Þ>Å�ÄiÉWâ'ã�âfÎlÈÏÉWÈÏÙ�Æ<ÅÇÄiÆ<Í>ÅF`sÙ�Þ'Í��NÄ · Þ>Â�Ý?ÅÇÈkÆV�Wº��}ÄiÉWÄiÊaÞ>Å
Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿
/
c�Ã��tÄ · Þ>Â�Ý?ÅÇÈÏÆ-�Wº	�]ÄiÉ?Ä!ÊaÞ>Å�È-�"ÆmÃAÞdÅÇÞ�ÈkÙ�ÄiÉKã�ÂÇÂÇÞdÙ�Ù�º ß Í>É?Æ<ÅÇÍ�
�
ÏÞ>Åk��Í>Å.ÂÇÍ>ÉWÙ�Ý�
kÆ|ÈÏÉ?Ê�ÄiÉ j aWÆ|Þ>Å�É?Ä



�WÍ�
ÏÈÏÂ�����Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿
/
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ�����Í�
ÏÈÏÂ��)Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿
/
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ�� ß Ý?Ù�Æ|ÍdÎÁ��Þ>ÅÇÎlÈÏÙ�Ù�ÈÏÍ>É?Ù�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿
v
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ�����Å�Í>Æ|ÞdÂÇÆ<ÈÏÍ>É?º�^�Í>ÎlÄiÈkÉ Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¿
v
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ����]Þ>ÆÏÃAÍ>â3º ß Ä�
-
���ÈÏÙ�Æ|ÍdÅ�� Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
vi»
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ�����Å�È ÌWÈ-
ÏÞdÊaÞ>â ß Í>â3Þ)Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
v�Û
ËNÄ�ÌWÄ�ã�Â�ÂÇÞ>Ù�Ù�º ß ÍdÉ?Æ|Å�Í�
-
ÏÞdÅ�����Í�
ÏÈÏÂ��Wº · Þ>Â�Ý?ÅÇÞdâ j ÉaÌWÈÏÅÇÍdÉ?ÎlÞ>É?Æ�Þ�aWÆ|ÞdÉ?â3Ù�Æ|ÍgeX)*��ÞdÂÇÆ|Ù®Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
vi½

ã�����
ÏÞ>Æ<ÙpÄiÉ?â · Þ>ÂÇÝWÅÇÈÏÆ-� Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
v
/
· Ý?ÎlÎlÄiÅ�������Í�
ÏÈkÂ��Wº ¸ ÄiÙ�Þdâ�ã�ÂÇÂ�Þ>Ù�Ù�º ß Í>É?Æ<ÅÇÍ�
��]Þ>Â�ÃAÄ!É?ÈÏÙ�Î�Ù�ÈÏÉVË?Ä�ÌWÄ]Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
v
/

:NÒ"Õ�þNÑ�0 ùmú�ÿ�tfÒ"örÔ3ù|Ò.�]û�ü��$0rø�#}ü!Ó.RxÔ3ù|Ô ;�×i×
¸ Ä!Ù�ÈÏÂ ß ÍdÉ?ÂÇÞ��fÆ<Ù�Í�� · Þ>Â�Ý?ÅÇÈÏÆ-��ÆÏÃAÅÇÍdÝ?Ê�ÃÅ^�Ä!Æ|Äiº���ÅÇÍdÂÇÞ>Ù�Ù�ÈÏÉ?ÊlÁ�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
v
v

· Í>Â�ÈÏÄ

qã�Ù5�fÞdÂÇÆ<Ù7� Ø áF` ·WØ Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
viÜ
ß ÍdÉ?ÂÇÞ��fÆ<Ù7� · Í>ÎlÞ�á�Þ>Ù�Ý�
ÏÆ<ÙpÍ��NÆÏÃAÞg�]ÄiÆmÃAÞdÎlÄiÆ|ÈÏÂ�Ä

 Ø ÃAÞdÍ>Å�� Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
viÜ

ß Å����3Æ|Í>ÊaÅ�Ä
�>Ã���À�ÈÏÆmÃ�Ä · ÞdÂÇÅ�Þ>Æ$l�Þ��,] · �WÎlÎ�ÞdÆ|Å�ÈÏÂ�l�Þ���_nÁ'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
viÜ
ß Å����3Æ|Í>ÊaÅ�Ä
�>Ã���À�ÈÏÆmÃ�Äf��Ý").
kÈÏÂ�b���ÅÇÈ ÌWÄ!Æ|Þ(l�Þ��Wº	��ÄiÈÏÅ�]�ã�Ù��WÎlÎlÞ>Æ<ÅÇÈÏÂ�l�Þ���_5Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½
vi¼
�sÄ!Ù�ÃAÂ�Í>â3Þ'º��}ÞdÙ�Ù�ÄiÊaÞdº	^�ÈÏÊaÞdÙ�Æ7º�^�ÈkÊaÈÏÆ|Ä

6&7ÈÏÉ?ÊaÞdÅ��3ÅÇÈÏÉWÆ"º ß ÃAÞ>Â�ÚQÙ�Ý?Î Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜ�Û
· ÈÏÊaÉ?ÈkÉ?Ê5b[ã�ÝWÆmÃAÞdÉ?Æ|È-�d�WÈÏÉ?Ê�Äf�]Þ>Ù�Ù�Ä!ÊaÞ(`VÙ�ÈÏÉ?Ê j É?ÂÇÅ����fÆ<Þ>âf�]Þ>Ù�Ù�ÄiÊaÞg^�ÈkÊaÞ>Ù�Æ|Ù¯Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜi¾
· Þ>Â�Ý?ÅÇÞ�
 ��ã�Ù�Ù�ÍdÂÇÈÏÄ!Æ|ÈÏÉ?Ê�ÄiÉ ¶ â3Þ>É?Æ<ÈÏÆV�VÀ�ÈÏÆmÃ�ÆmÃxÞ§exÀ�ÉWÞ>Å+Í��NÄfl�Þ�� Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜi0
4+ÄiÅ�ÈÏÄiÉ?Æ<Ù.Í��NÄiÉ j É?ÂÇÅ����fÆ<ÈÏÍ>É�ã�
ÏÊaÍ>Å�ÈÏÆmÃAÎÁ]	�]Í>â3Þ>Ù�ÄiÉWâ'�WÄiâ3â3ÈÏÉ?Ê2_tÁ'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜi½
�}ÍdÅÇÞ ß Í>É?Â�Þ��3Æ|ÙgÁ�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜi½

Ë?Ä�ÌWÄf��ÅÇÍ�ÌWÈÏâ3Þ>Åyº ¶ É���ÅÇÄ!Ù�Æ<ÅÇÝ?Â�Æ|Ý?Å�Þ�� ß Í>É?Â�Þ��3Æ�Ä!É?â ¶ Î���
ÏÞdÎlÞ>É?Æ<ÄiÆ|ÈÏÍdÉ Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜ
/
`sÙ�Þ>Å�bvã�â3Î�ÈkÉ?ÈÏÙ�Æ|ÅÇÄ!Æ|Í>Å7��l�Þ��Wº	�]ÄiÉ?ÄiÊaÞdÎlÞ>É?Æ�ÄiÉ?â · ÈÏÊaÉ?ÈÏÉ?Ê+&7È-
ÏÞ>Ù�Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½iÜiÜ

ã�ÂÇÂÇÞdÙ�Ù�º ß Í>É?Æ<ÅÇÍ�
�
ÏÈÏÉ?ÊpÀ�ÈÏÆmÃ · ÈkÊaÉ?Þ>ân^�ÄiÆ<ÄgÁ�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼i¾
`sÙ�Þ>Å�bvã�â3Î�ÈkÉ?ÈÏÙ�Æ|ÅÇÄ!Æ|Í>Å7����ÍDÀ{Æ|Í�Þ>ÉWÂÇÅ����3Æ�&7È-
ÏÞ>Ù�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼i¾
ã�����
ÏÈÏÂÇÄ!Æ|ÈÏÍdÉ?º	��Å�Í>ÊaÅ�ÄiÎlÎ�ÞdÅ�� · ÈkÊaÉ?ÈÏÉ?ÊVÄiÉ?â j É?Â�Å����3Æ|ÈÏÉWÊ Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼i¾

¶ ÉWÙ�Æ<Ä

-
ÏÈÏÉWÊsÆÏÃAÞAË?Ä�ÌWÄ ß Å����3Æ|Í>ÊaÅ�Ä
�>Ã�� j aWÆ|ÞdÉ?Ù�ÈkÍ>É�]OË ß j _NÁ�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼i¿
`VÙ�ÈÏÉ?ÊsÆmÃAÞxË ß j Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼i¿

¶ É���ÅÇÄ!Ù�Æ<ÅÇÝ?Â�Æ|Ý?Å�Þ>º���ÅÇÍ>ÊaÅ�ÄiÎlÎlÈÏÉ?Ê2� · ÈÏÊaÉ?ÈkÉ?ÊVÄ!É?â j É?ÂÇÅ����fÆ<ÈÏÉ?Ê Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�½i¼
v
ß ÍdÉ?ÂÇÞ��fÆ�� ¹ ÞdÆmÀ�ÍdÅGÚQº · Þ>Â�Ý?ÅÇÈÏÆ-� Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i»i»

¶y·�¸�¹ 0iº�»i»iº�»i»i¼i½i¾!¼iº`¿ À�À�À.ÁvÂ�ÃAÄ!ÅÇÆ|ÈkÉ?Ê�Ë?Ä�ÌWÄiÁ[Â�Í>Î ÛM0



ÛM½ ß ÍdÉ?Æ|ÞdÉ?Æ|Ù

¦Kä`äDåÃÈ�GzEF}�ñ©ìI�'òXì�í�ä�E�ëGì'í9Í	A(y'ì ºoÎ5ô

û�ü�øNÕ"Ò�ý3ù9��Æ
�XÒ�Ñ�Nvøqù|Ò�ÑOÓ�Ô�Õ"Ò
� Z.Ïi×
��ÄiÅ�âJÀ�ÄiÅ�ÞK`VÙ�Þ>Å ¶ É?Æ|ÞdÅ���ÄiÂÇÞ�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i»
v
\�Å�Ä
�>ÃAÈÏÂÇÄ�
�`sÙ�Þ>Å ¶ É?Æ|ÞdÅ���ÄiÂÇÞdÙF]`Í���eg�fÞdÅÇÄiÆ<ÈÏÉ?Êaº · �WÙ�Æ|Þ>ÎlÙ5_�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i»iÜ

\�ÅÇÄ
�>ÃAÈÏÂ�Ä

�`sÙ�Þ>Å ¶ É?Æ|ÞdÅ���ÄiÂÇÞ�Í���eg�fÞdÅÇÄiÆ<ÈÏÉ?Êaº · �WÙ�Æ|Þ>ÎlÙ5��^�Þ>Ù|ÚQÆ|Í��Kº ¶ Â�Í>É?Ù�º2c)ÈÏÉ?â3ÍDÀ�Ù$Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i»iÜ
\�ÅÇÄ
�>ÃAÈÏÂ�Ä

�`VÙ�Þ>Å ¶ É?Æ<Þ>Å���ÄiÂ�Þ�Í���eg�fÞdÅÇÄiÆ<ÈÏÉ?Êaº · �WÙ�Æ|Þ>ÎlÙ5� · Â�ÅÇÞdÞ>É?º ß Í>Î��3Í>É?ÞdÉ?Æ|Ù&Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM»
e · º�\g` ¶ �2&7È-
ÏÞdº · �WÙ�Æ<Þ>Î���eg�3Þ>É?ÈkÉ?Ê(&7È-
ÏÞdÙ.ÄiÉ?â¥&NÍ�
Ïâ3Þ>Å�Ù Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM»
\g` ¶ �2\�È ÌWÈkÉ?Ê ß ÍdÎ�ÎlÄiÉWâfÙ5� ß 
ÏÈÏÂGÚ�ÈkÉ?ÊVº�^�ÅÇÄiÊVÄiÉ?ân^�ÅÇÍ��n]	^g�m^ 3aâ3É?â�_�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM»
\g` ¶ �2\�È ÌWÈkÉ?Ê ß ÍdÎ�ÎlÄiÉWâfÙ5���]Þ>É?Ý ¸ Ä!ÅÇÙ�º���Í��3Ý����]Þ>ÉWÝ?Ù�º Ø Í>Í�
 )�ÄiÅ�Ù�Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛiÛ
\g` ¶ �5c)ÈÏÉWâfÍ�À�Ù�ÄiÙ ß ÍdÉ?Æ|ÄiÈkÉ?Þ>Å�Ù�Í�� · Â�ÅÇÞdÞ>É?º ß Í>Î��3Í>É?ÞdÉ?Æ|ÙpÁ�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM¾

\�Å�Ä
�>ÃAÈÏÂÇÄ�
�`sÙ�Þ>Å ¶ É?Æ|ÞdÅ���ÄiÂÇÞ'Í��qã�����
ÏÈÏÂÇÄ!Æ|ÈÏÍdÉ?º · Í���ÆmÀ�ÄiÅ�Þ Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM¾
^�ÞdÙ�ÈkÊaÉ&Í���\�ÅÇÄ
�>ÃAÈÏÂ�Ä

6`VÙ�Þ>Å ¶ É?Æ|ÞdÅ���ÄiÂÇÞdÙF]	\g` ¶ Ù7_KÁ'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�ÛM0

û�ü�øNÕ"Ò�ý3ù9�WÐiÑÏü�#�ÑkÔ�÷]÷}Ò"Ñ�Ð �X¿K0rÒ"r®ü!Ó�Æ��qÒ"Ñ�ÿ�Nvøqù|Ò�ÑOÓ�Ô�Õ"Ò«W9Æ�N²Y Z+Ö�Z
��Å�Í>ÊaÅ�ÄiÎlº · Æ|ÅÇÝWÂÇÆ|ÝWÅÇÞ����]Í>â3Þ�
�4�ÈÏÞDÀ ß Í>É?Æ<ÅÇÍ�
-
ÏÞ>Å�]��'4 ß _ Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/�Û*/

:�Õ"ÑkÒ"Ò�ø 8 þqù|ý�þqù Z+Ö�[
ß ÍdÉ?ÂÇÞ��fÆ�� ß Í>Î��3Ý?Æ|ÞdÅÇÙ�ÄiÉ?â ¶ ÎlÄiÊaÞdÙ�Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i»

Ø ÃAÞ ß Í>É?Â�Þ��3Æ�Í�� ¶ ÎlÄiÊaÞ>º�&NÍ>Å�Î�Ä!Æ|Ù Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾�Û
ß Í>É?Â�Þ��3Æ9� ß Í�
kÍ>ÅÇÙ Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i¾

Ø ÃAÞ'áF\ ¸ ß Í�
ÏÍ>Åyº��}ÍdâfÞ�
 Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i0
Ø ÃAÞ ß �'Ç ß Í�
ÏÍdÅyº	�]Í>â3Þ�
$Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i½
Ø ÃAÞ ß �'Çgl ß Í�
ÏÍdÅyº	�]Í>â3Þ�
fÙ�Í�
 ÌWÞ>Ù�ÆÏÃAÞg��ÅÇÈÏÉWÆ|ÈÏÉ?Êaº���ÅÇÍ�).
ÏÞdÎ�� ßFÑ � Ñ Ç�ÒÓ ¸ 
ÏÄiÂ�Ú Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾
/
Ø ÃAÞK� · 4�ÄiÉ?â'� ·�¸ ß Í�
ÏÍ>Å��]Í>â3Þ�
ÏÙ�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾
/

Ø À�Í ¸ ÄiÙ�ÈkÂ ¶ ÎlÄiÊaÞdºNÄiÉ?â ß Í�
ÏÍ>Åyº�&NÍ>ÅÇÎlÄiÆ<Ù�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾
/
^�ÈÏÅÇÞdÂÇÆ ß Í�
kÍ>Åyº	�]Í>â3Þ�
��qã�áF\ ¸ Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i¿
¶ É?âfÈkÅÇÞ>Â�Æ ß Í�
ÏÍdÅ�º��]Í>â3Þ�
ÏÙ�Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾i¿
Ë?Ä�ÌWÄ
� Ø Å�ÄiÉ?Ù5�fÄiÅ�Þ>É?Â���3"�WÄiÅ�Æ|ÈÏÄ

 Ø Å�ÄiÉ?Ù5�fÄ!ÅÇÞ>ÉWÂ���Ä!É?â'eg�3Ä � Ý?ÞdÉ?Þ>Ù�Ù Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾
v

Ë?Ä�ÌWÄ
�
java.awt.Image

Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¾
v
Ë?Ä�ÌWÄ
� · ÈÏÎ���
ÏÞ ¸ ÈÏÆ<Î�Ä����3Þ>â ¶ ÎlÄiÊaÞ>Ù Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i0i»
ß ÍdÉ?ÂÇÞ��fÆ���\�ÅÇÄ
�>ÃAÈÏÂ�Ä

Ïº�eX)*��Þ>Â�Æ|Ù Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i0i½

�WÄiÈÏÉWÆ|ÈÏÉ?Êm\�ÅÇÄ��JÃAÈkÂÇÄ

Ïº�eX)*��ÞdÂÇÆ|Ù Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i0i¿
Ë?Ä�ÌWÄ
�.eX)*��Þ>Â�Æ|º��WÄiÈkÉ?Æ|ÈÏÉWÊ�Í>É · Â�ÅÇÞdÞ>É?º ß Í>Î��3Í>É?ÞdÉ?Æ|Ù�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i0iÜ
ß ÍdÉ?ÂÇÞ��fÆ�� · Â�ÅÇÞ>ÞdÉ?º ß Í>Î��fÍdÉ?Þ>ÉWÆ|Ù�Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i½i»
Ë?Ä�ÌWÄ
� ¸ ÄiÙ�ÈÏÂ · À�ÈkÉ?Ê · ÂÇÅÇÞdÞ>É?º ß Í>Î��3Í>É?ÞdÉ?Æ|Ù5Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i½i0
à ÈkÊ�ÃAÆmÀ�ÞdÈÏÊ�ÃAÆ|ºdb��sÞdÄ�Ì2�aÀ�Þ>ÈÏÊ�ÃxÆ ß Í>Î��3Í>É?ÞdÉ?Æ|Ù.� Ë?Ä�ÌWÄ
�iãoc Ø ÌWÞ>Å�Ù�ÝWÙ · À�ÈÏÉ?Ê¯Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i½iÜ
�$
kÄiÆ9��Í>Å�Î®ÄiÉ?â�ËNÄ�ÌWÄ�á�Ý?ÉWÆ|ÈÏÎlÞK�WÍdÈÏÉ?Æ|Ù�º�Í���º ß ÍdÉ?Æ|ÄiÂ�Æ Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/
/�Û
Ë?Ä�ÌWÄ
� ¸ ÄiÙ�ÈÏÂÇÙ�Í�� · Â�ÅÇÞdÞ>É?º ß Í>Î��3Í>É?ÞdÉ?Æ|ÙxÁ�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/
/�Û

ËNÄ�ÌWÄ��
java.awt.Component

Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/
/i¾
ËNÄ�ÌWÄ��

java.awt.Container
Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/
/i¿

ËNÄ�ÌWÄ��
javax.swing.JComponent

Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/
/i¼
ËNÄ�ÌWÄ��

Frame
Ä!É?â

JFrame
Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¿�Û

ãUc Ø ÄiÉ?â · À�ÈkÉ?Ê ß 
kÄiÙ�Ù�º��sÈkÞ>ÅÇÄ!ÅÇÂ�ÃAÈkÞ>ÙzÁ�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¿i½
ËNÄ�ÌWÄ��

ContentPane
ÄiÉWâ

JLayeredPane
Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¿i¿

ËNÄ�ÌWÄ���&NÍ>ÉWÆ|Ù�Á�Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Áo/i¿i¼

ÛM½ À�À�À.Á[Â�ÃxÄiÅÇÆ<ÈÏÉ?Ê�Ë?Ä�ÌWÄiÁvÂÇÍ>Î ¶y·W¸�¹ 0iº�»i»iº�»i»i¼!½i¾i¼iº�¿



ß ÍdÉ?Æ|ÞdÉ?Æ|Ù Û*/

õ�Q?Ò�øqù|ÿDû�ü"÷]÷gþNø�0rÕ�Ô3ù90rü"ølÿx��ü"þ1�qÒtÔ�ø��©T3ÒXú � ü�Ô�Ñ	� Z�×�Ö
j ÌWÞ>É?Æ�^�Þ�
kÞ>ÊaÄiÆ<ÈÏÍ>É�À�ÈÏÆmÃAÈkÉ�ÆÏÃAÞAãF)�Ù�Æ|ÅÇÄ!ÂÇÆ�c)ÈkÉ?âfÍ�À Ø Í>Í�
 ÚQÈÏÆo]�ãoc Ø _ Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
v�Û
ß Í>É?Â�Þ��3Æ9���]Í>Ý?Ù�Þ ¶ É?Æ|ÞdÅÇÄiÂ�Æ|ÈÏÍdÉ Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
v�Û
ß Í>É?Â�Þ��3Æ9��l�Þ��2)�Í>ÄiÅ�â ¶ ÉWÆ|Þ>Å�ÄiÂÇÆ<ÈÏÍ>É Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi¾

Ë?Ä�ÌWÄ
� Ø ÃAÞAãoc Ø º j ÌWÞdÉ?Æ|º ß Í>ÎlÎlÝ?É?ÈÏÂ�ÄiÆ|ÈkÍ>É]Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi¾
Ë?Ä�ÌWÄ
�.^�Þ�
ÏÞdÊaÄiÆ|ÈkÍ>É j ÌWÞdÉ?Æ|º���ÄiÉ?â�
ÏÈÏÉ?Ê&Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi½

ËNÄ�ÌWÄ�� Ø ÅÇÈkÊaÊaÞ>ÅÇÈkÉ?Ê}Á'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi½
ËNÄ�ÌWÄ�� · À�ÈkÆ|Â�Ã�)"Í>ÄiÅ�âfÈÏÉWÊ5b j ÌWÞdÉ?Æ|º · Â�ÃxÞ>â3Ý�
ÏÈÏÉ?Ê�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi½
ËNÄ�ÌWÄ�� j ÌWÞ>ÉWÆ Ø ���3Þ>Ù'Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
v
/
ËNÄ�ÌWÄ�� · ÍdÝ?ÅÇÂ�Þ>Ù�3 j ÌWÞdÉ?Æ|º�eX)*��ÞdÂÇÆ|Ù�3 · ÈÏÉXÚQÙ ] à ÈÏÙ�Æ|ÞdÉ?Þ>Å�Ù7_3Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi¿
· Ý?ÎlÎlÄiÅ����aËNÄ�ÌWÄJ4�ÄiÅÇÈkÄiÉ?Æ|Ù�Í�� j ÌWÞdÉ?Æ|º à ÈÏÙ�Æ|Þ>ÉWÈÏÉ?Ê Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/
vi¼
ËNÄ�ÌWÄ��aã�â3Ä
�fÆ<Þ>Åyº ß 
ÏÄiÙ�Ù�ÞdÙ Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/iÜi»

Ë?Ä�ÌWÄ
� j aWÄiÎ���
kÞ>ÙF��Í>Å��}ÍdÝ?Ù�Þ>ºNÄiÉ?â¥l�Þ��2)�ÍdÄiÅÇâ j ÌWÞdÉ?Æ��sÄ!É?â�
kÈÏÉ?Ê$Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/iÜ�Û
ãUc Ø º · À�ÈÏÆ<Â�Ã�)�ÍdÄiÅÇâ3ÈÏÉ?ÊVÄiÉ?â'Ë?Ä�ÌWÄ Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/iÜ
/

`VÙ�ÈÏÉ?ÊVÆmÃAÞ j ÌWÞdÉ?Æ|º�^�ÈÏÙ5�fÄiÆ<Â�ÃAº Ø ÃAÅÇÞdÄiâ Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/iÜi¿
Ë?Ä�ÌWÄf��ÅÇÍdÊaÅÇÄiÎlÎlÞ>Å7� · ÍdÝ?ÅÇÂ�Þ>Ù�Í��

AWTEvent
º	eX)*��ÞdÂÇÆ<Ù�Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼i»

Ë?Ä�ÌWÄ
�
processEvent()

º	�]Þ>ÆÏÃAÍ>âVÄiÙk^�Å�ÄiÈÏÉlÄiÉ?â · Í>Ý?Å�ÂÇÞ�Í��
AWTEvent

º�eX)*��ÞdÂÇÆ|Ù~Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼i¾
Nvøqù|Ò"ÑkÔ�Õ!ù90rü�ø��
:�Õ"ÑkÒ"Ò�ø� �TfÒXú � ü"Ô�Ñ��tÔ�ø��S��ü"þ1�qÒ Z
[
Z
Ë?Ä�ÌWÄ
� ß ÃAÄiÉ?ÊaÈkÉ?Ê ß Í>Î��3Í>É?ÞdÉ?Æ|Ù+ÄiÉWâ ¶ Î�Ä!ÊaÞ>ÙFe�É?º · Â�ÅÇÞ>ÞdÉ�Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼
/

ËNÄ�ÌWÄ����WÄ!ÈÏÉ?Æ|ÈkÉ?Êaº	�]Þ>ÆÏÃAÍ>â3Ù Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼
/
��È aWÞ�
Ïº ¸ ÄiÙ�Þ>â ¶ ÎlÄiÊaÞ>Ù�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼i¿
\�ÅÇÄ
�>ÃAÈÏÂ�Ù�º�eX)*��Þ>Â�Æ|Ù Á�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼
v
· ÂÇÅ�Þ>ÞdÉ?º ß ÍdÎ��fÍdÉ?Þ>É?Æ<Ù�Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼
v
· Ý?ÎlÎlÄiÅ�����^�ÅÇÄ�À�ÈÏÉ?Ê+e�É?º · ÂÇÅ�Þ>ÞdÉ Á�Á�Á�Á�Á'Á�Á'Á�Á'Á�Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á'Á�Á�Á�Á�Á'Á�Á'Á�Á�Á'Á�Á$/i¼i¼
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monitor

keyboard and mouse persistent storage device
(Hard Disk, CD−ROM,DVD)

camera
mircrophone

speakers

scanner

printer

network connection
(modem,ISDN−card,Ethernet−,ATM−connection

Computer

Computer−System:
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Single Processor Computer:

Multi-Processor Computers:

in a computer network
allowing software to do distributed computing
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 ¢uµ  P¶ ¹ ¶ ¢�µ�¢ ±�´�± ì�� ¶�¼ ´ ¢u¤ ¶ ¹ ± ¶ ± µ ° ¶ ÃØµU� ¶�¼ ´�²
³ ¶ ¢  &¶ ¢ ´   µ�¢ ±=´�± ì	����á

state

behavior

identity-tag

�� �!#"�$�%&%('*)(+-,�'*.0/2143657%(5-)98;:�<=:?>�%&@-A�:�B�C-D�EFD�G�D*HJILKNMOD*PRQSI6TUQ CVDUWUX MZY?HJ[9\N[=P?]^Y?[_]`D*a#.05cbd.0/21Le�'*"fe�g \ '*e�$�'*%(hfhO.05V$fiN%(5-$�j-%($�3�/=:�kRl*%&)=36hf.Jl\ '*36/2/(:�!#36m�nSe�'*op+=!�n#:-qsr(t�q(:�?u [ 5ve6wsxL36l*14yJe6'*.03�5V143�)cz='{e6$�'*%&hOhO.05-$&yJA0%(5-$�j-%($�3�/#14@V3;|4/21L%&1436}^e�gR%&5ve6wsxL36l{1Fj-/2j-%(A0A0"f.0/d$�.0~�365vw&"9~&%&'*.0%&w(A036/d%&5-)�14@-3;|Lw&36@-%�~�.0e6'*}	.0/d$�.0~&3�5�w&"hO3614@-e6)(/=:F�N@-e6j-$�@�14@V3;.0)=3�5V14.014"Oe6gJ14365ZhO%�"9w&3f14@-e6j-$�@V1R%(/dw&36.05-$9$�.0~&3�5�w&"9%�~�%&'*.0%(w&A036yJ5V%&hO3_+N14@-.J/�hO%�"95Ve�1	w(3�14'*j-3�mF@-365v~�%('{.J%&w&AJ3�y5V%&hO3�/^%('{3�z(e6.05-1L3�'*/*+&14@V%&1NhO%�"#l{@V%&5-$�3F14@-36.0'�z=e�.J5-14.05-$&yJ)=.0'*3�l*14.0e65R�&�N@-.0/^.0/^14@-3Ul*%(/23F.05O<�%�~&%��s1L@-3�'*3�+&%&5O.0)=365-14.014"&yJ14%($�@-%(/^14eUw&3�'*3�14'*.036~�36)w("�%O/2z=36l{.J%&A
hashCode()

yJhO3�1L@-e�)=+S%&/�.05-1L'{e6)=j-l*3�)�e65cz(%($�37qs�Nq&:��Rk��#� [ 8F!��?�`%&'*.0%(w&A036yJ5-%(hO3�/�.05c<�%�~�%O)(e;5-e�1��-��14@-3d.0)=3�5V14.014"�e�g�%(5e6wsxL36l*1��

ÞjâØÞ



Þjâ Ý v è,«�y ê è,y(«�© Û ï/ê�Ù ç ¬ ��Û(ç çC� è ��� Ù Ä �Ø¬ ê è À Ù «�©w¬ Û è � è,© Ù Û

©_¢ ± �'µ�¤ ³ ¶ Á�� ´ ¡ ¶ º ³ µ
Á ³ µ�¹�µ�¢ ± ¶ ±�´�² ¢ ± �'µ ´   µ�¢ ±�´�± ì À ± ¶ ¤ ²
¿H± µ�¢ ´ ¹ ² ¸ ´�±�± µ   ° ÃØµ ¡ ¶ ½�¹�µ ²
¿ ¹�µ�º ¿ À µ ¼ ´   µ�¢ ¡ µ�á Ä ½ ±u± �'µ ´   µ
¢ ±�´�± ì¤ ´ ¼ µ�¹ ± �'µ ¸ µ ¶ ¢�¹ ±=²   ´ ¹ ¡ µ ³ ¢ ± à ²Â² Ã � µ ¡ ± ¹Øà ´�± � ± �CµÂ¹ ¶Y¸ µÂ¹ ± ¶ ± µ ¶ ¢   ÃØµU� ¶�¼ ´�²
³ á3èJà ²Â² Ã � µ ¡ ± ¹Øà ´�± � ± �CµÂ¹ ¶Y¸ µ�¹ ± ¶ ± µ
¶ ¢   ÃØµU� ¶�¼ ´�²�³ ¶ ³ µ ¡ ¶ º�º�µ   µ
�Y½ ¶ º � ÃØ½ ±,± �Cµ@ì ¶ ³ µc¢ ²
±�± �'µc¹ ¶Y¸ µ   ½uµ ±=²c± �'µ ´�³   ´�¿H¿ µ ³ µ�¢ ±�´   µ�¢ ±=´�±�´ µ
¹ � á
�,¶ ± µ ³ ° ± �'µ ² Ã � µ ¡ ± À ¸ ²   µ
º ´ ¹m¹�½uÁJÁFº�µ ¸ µ�¢ ± µ   ÃYì ¶ ¢�µ��Y½ ¶ º�º ì�¤eµ�¢uµ ³ ¶ º�º	ì   µ 
 ¢uµ   ¡ º ¶ ¹�¹ À ¸ ²   µ�º ° ¹�µ�µcÁ ¶ ¤eµ ÞjX ä á

�����Z���Z���������Z�4�����& �¡¢���Z£N£��¥¤9¦§¡¨���Z£N£	©�ª¬«���­_�¥­2��®;¯
� ¹ ¶ ¢ëµ�� ¶Y¸ ÁJº�µ ²
¿ ¹�½ ¡ � ¶ ¤eµ�¢�µ ³ ¶ º ² Ã � µ ¡ ± À ¢ ²
±�´�² ¢ ¸W¶ ìZÃ�µ ± ¶ » µ
¢ ¶ ¢uµ@à ¡ ¶ ³ ¡ ² ¸ ´ ¢u¤ ¿9³�² ¸ ¶ Á ³�²   ½ ¡ ±=´�² ¢�º ´ ¢uµ �
� º ± � ² ½u¤�� ± �Cµ ¡ ¶ ³ ¹�º ²�²U» ¶ º ´ » µ ° ± �'µ ¡ ¶ ³ ½u¢   µ ³ ¡ ² ¢�¹ ´   µ ³ ¶ ±�´�² ¢ ´ ¹ ¶ ½u¢ ´ �Y½uµ ² ¢uµ ° ´�± � ¶ ¹ ¶ ¢ ´   µ
¢ ±�´�± ì�á/© ± � ¶ ¹
¶ º�¹ ² ¶ ¹ ± ¶ ± µ   µ�¹ ¡ ³�´ Ã ¶ Ã�º�µ­ÃYì ± �'µ�¤ ¶ ½u¤eµ
¹ ¿9²�³ ¤ ¶ ¹ ² º ´ ¢uµ ° ¸ ²�±�²
³m²�´ º ° Ã ³ ¶ »!´ ¢�¤±°�½ ´   ° ¤eµ ¶ ³ Ã ² �²°�½ ´   ° ¡ ²�² º ´ ¢u¤Âà ¶ ± µ ³ °Ã ¶ ±�± µ ³ ì ¼ ² º ± ¶ ¤eµ ° µ
¢u¤ ´ ¢uµ ² ¢ �Å²�¿9¿ ° º ´ ¤�� ± ¹ ² ¢ �Å²�¿9¿ ° Ã�º ´ ¢ » µ ³Â³�´ ¤�� ±k² ¢ ��²
¿H¿ ° ÃØº ´ ¢ » µ ³ º�µ ¿H±'² ¢ �Å²�¿9¿ ° à ¶ ³ ¢ ´ ¢u¤VÃØº ´ ¢ » µ ³V² ¢ ��²
¿H¿
¶ ¢   ²�± �'µ ³  J¶ ¹$��Ã ² ¶ ³   ´ ¢   ´ ¡ ¶ ±�²�³ Á ² ¹ ´�±�´�² ¢u¹�ácèJ�'µÂÃØµ@� ¶�¼ ´�²�³�²�¿�± � ¶ ± ¡ ¶ ³ ° ¹ ± ¶ ³�±=´ ¢u¤ ± �'µPµ
¢u¤ ´ ¢uµ °   ³�´ ¼ ´ ¢u¤ ¿9²�³ à ¶ ³   °  ³�´ ¼ ´ ¢u¤(Ã ¶ ¡ » à ¶ ³   ° ¡ � ¶ ¢u¤ ´ ¢u¤ ± �'µ   ´�³ µ ¡ ±�´�² ¢ ²
¿   ³�´ ¼ ´ ¢u¤ ´ ¹   µ�¹ ¡ ³�´ ÃØµ   ÃLì ¸ ²�³ µ ²�³ º�µ
¹�¹ ¡ ² ¸ ÁJº�µ�� ¹�µ��Y½�µ�¢ ¡ µ�¹ ²�¿
¶ ¡ ±=´�² ¢u¹ ¶ ¹ ¿H² ½u¢   ´ ¢ ± �'µÂ� ¶ ¢   Ã ²�²@» ²
¿�± �'µ ¡ ¶ ³ � ²�³�±=² Ã�µ(º�µ ¶ ³ ¢uµ   ÃYì   ³�´ ¼ ´ ¢u¤ ´�± � á1èJ�Cµ(¤ ³ ¶ Á�� ´ ¡ ÃØµ�º ² à Á ³ µ
¹�µ
¢ ± ¹
± à ²�² Ã � µ ¡ ± ¹�àc� ´ ¡ � ¡ ¶ ¢�Ã�µc¹�µ
µ�¢ ¶ ¹V¹ ´ ¸ ÁFº ´ 
 µ   ³ µ�Á ³ µ
¹�µ
¢ ± ¶ ±=´�² ¢�¹ � ¹ ² À ¡ ¶ º�º�µ  P¶ ÃØ¹ ±�³ ¶ ¡ ±=´�² ¢�¹ � ²�¿ ¶ ³ µ ¶ º ¡ ¶ ³ �

anotherCarstart( ) stop( )

accelerate( )

steer( )

ignition: on/off
gear: P/R/N/D

aNewCar

accelerate( )

start( )

steer( )

changeGear( )

stop( )
ignition: on/off
gear: R/1/2/3

car with automatic transmission car with mechanical gearbox

brake( ) brake( )

Ù ¢uµ ¡ ¶ ³ ¸�¶ ì�� ¶�¼ µ ¶ ¢ ¶ ½ ±�² ¸�¶ ±=´ ¡ ±�³ ¶ ¢u¹ ¸ ´ ¹�¹ ´�² ¢uá � ¢ ²
± �'µ ³ ¡ ¶ ³ ¸�¶ ì�� ¶�¼ µ ¶P¸ µ ¡ � ¶ ¢ ´ ¡ ¶ ºF¤eµ ¶ ³ Ã ² � ° ± � ´ ¹ ¡ � ¶ ¢u¤eµ�¹± �'µ�Á ² ¹�¹ ´ Ã�º�µ�¹ ± ¶ ± µ ²
¿­± �'µ ¡ ¶ ³ � Á ² ¹�¹ ´ ÃØº�µ�¤eµ ¶ ³ À Á ² ¹ ´�±�´�² ¢u¹ ¶ ³ µ Þ � Ý � â ´ ¢u¹ ± µ ¶Y  ²�¿ é � Û � çv��¶ ¢   ± � ´ ¹&µ ¼ µ�¢ µ�� ± µ
¢   ¹
± �'µ­Ã�µ@� ¶�¼ ´�²
³�²�¿Ø± �'µ ¡ ¶ ³ ÃLì ¶ ¢.µ���ÁJº ´ ¡ ´�± ¡ ² ¸ ÁFº�µ�� ¡ � ¶ ¢u¤eµ ï µ ¶ ³ ��� À Á ³�² ¡ µ   ½ ³ µ�á	³ ²�¿ ¶ ³ ° ± �Cµ�¹ ±=³ ½ ¡ ± ½ ³ µ ²�¿Ø± �'µ ¶ Ã ² ¼ µ
² Ã � µ ¡ ± ¹ ¡ ¶ ¢)ÃØµ ² ¼ µ ³ ¹�µ�µ
¢ µ ¶ ¹ ´ º	ì�á èJ� ´ ¹ ¼ ´ µ@à ¸�¶ ì ¡ � ¶ ¢u¤eµ ´ ¢ ¡ ¶ ¹�µ
¹càc�'µ ³ µ ± µ�¢ ²
³ �C½u¢   ³ µ   ¡ ¶ ³ ¹c� ¶�¼ µ ±�² ÃØµ
¡ ² ¢�¹ ´   µ ³ µ   ° ¶ ÃØ¹ ±=³ ¶ ¡ ± µ   ´ ¢ ± �'µÂà ¶ ì ¶ Ã ² ¼ µ�ám© ¿ ¸ ²�³ µ ¡ ¶ ³ ¹ ¶ ³ µ ±=² ÃØµ ¡ ² º�º�µ ¡ ± µ   ° ± �'µ
¢ ± �'µ   ´�¿9¿ µ ³ µ
¢ ± ¹ ±�³ ½ ¡ ± ½ ³ µ ²�¿
± �'µ ² Ã � µ ¡ ± ¹Cà ² ½uº   ÃØµ ¡ ² ¸ µ ¡ º�µ ¶ ³ µ ³ ÃYì ´ ¹ ² º ¶ ±=´ ¢u¤ ¡ ² ¸W¸ ² ¢)¹ ± ¶ ± µ�¹ ¶ ¢   ÃØµU� ¶�¼ ´�²�³ ¹ ±�² ¤eµ ±C± �'µ�ÁJ½ ³ µP¹ ±�³ ½ ¡ ± ½ ³ µ ²�¿
± �'µ ¡ ² º�º�µ ¡ ±�´�² ¢ ²�¿A² Ã � µ ¡ ± ¹ �

gear: P/R/N/D

gear: R/1/2/3 changeGear( )

sell( )

no. of carsbuy( )

start( ) stop( )

accelerate( )

steer( )

ignition: on/off

brake( )

brake( )

Car- Class Structure

brake( )

� èJ�'µ ¼�¶ ³�´�² ½u¹ ¿ µ ¶ ± ½ ³ µ
¹ ° º ´	» µ ³�² ½�¢   µ   ¿H³ ¶Y¸ µ�¹ ¶ ¢   ¤ ³ ¶ ì�µ   Ã ¶ ¡ » ¤ ³�² ½u¢   ¹ ° ²�¿Y± �'µ�¤ ³ ¶ Á � ´ ¡ ¶ Ã ² ¼ µ�à ´ º�º�ÃØµ   µ�¹ ¡ ³�´ ÃØµ  ¹�½ ¡�¡ µ
¹�¹ ´ ¼ µ�º	ì ´ ¢ ± �'µ ¿9² º�º ² à ´ ¢�¤WÁ ¶ ³ ¶ ¤ ³ ¶ Á��'¹�á � Ù ¿ ¡ ² ½ ³ ¹�µ ° ± �'µ£ÁJ½ ³ µ£¹ ±�³ ½ ¡ ± ½ ³ µ ¶ Ã ² ¼ µ   ² µ�¹P¢ ²
±Â³ µ�º ¶ ± µ   ´�³ µ ¡ ± º ì±�² ¶ ¢Kì ´ ¢   ´ ¼ ´   ½ ¶ º ² Ã � µ ¡ ± ° ÃØ½ ± ¶ ¢eì�¤ ´ ¼ µ
¢ ´ ¢   ´ ¼ ´   ½ ¶ º ² Ã � µ ¡ ± ¡ ¶ ¢.Ã�µ ¡ º ¶ ¹�¹ ´ 
 µ   ¿ ¶ ¹ ± ¶ ¢   µ ¶ ¹ ´ º ì)ÃLì"½u¹ ´ ¢u¤ ± �'µ
¹ ±=³ ½ ¡ ± ½ ³ µ ¶ Ã ² ¼ µ�á%èJ�'µ{¹ ±�³ ½ ¡ ± ½ ³ µ � ½u¹ ± ¡ ² º�º�µ ¡ ± ¹ ¶ º�º ± �Cµ   ´�¿9¿ µ ³ µ�¢ ±�¿ µ ¶ ± ½ ³ µ�¹W½u¹�µ   ±�²   µ�¹ ¡ ³�´ ÃØµ ± �'µ ± à ²�»!´ ¢   ¹
²�¿ ¡ ¶ ³ ¹ ¶ Ã ² ¼ µ�á
èJ�Cµ ´ ¤eº�½ À ¹�� ¶ ÁJµ   Á ¶ ³�±�²�¿Â± � ¶ ± ¶ ¢ ¶ º ì�¹ ´ ¹   µ�¹ ¡ ³�´ ÃØµ
¹ ¶ ¹ ²�³�±�²�¿ Ã ¶ ¹ ´ ¡W¡ ¶ ³ ¹ ±=³ ½ ¡ ± ½ ³ µ.¤ ´ ¼ ´ ¢u¤�¢ ²
´ ¢ ¿9²�³ ¸�¶ ±=´�² ¢ ¶ Ã ² ½ ± àc� ¶ ± ¤eµ ¶ ³ Ã ² � À ¹�ì�¹ ± µ ¸ ¹�½ ¡ � ¶ ¡ ¶ ³ ¡ ² ¢ ± ¶ ´ ¢�¹�áZèJ�'µ�µ�� ± µ�¢u¹ ´�² ¢ ²
¿'± � ¶ ± ¹ ±�³ ½ ¡ ± ½ ³ µ£Á ³�²   ½ ¡ µ�¹± à ² ¢uµ@à ¹ ±�³ ½ ¡ ± ½ ³ µ
¹ � Ù ¢�µ ²
¿C± � ² ¹�µWµ�� ± µ
¢u¹ ´�² ¢u¹   µ�¹ ¡ ³�´ ÃØµ�¹ ¶ ¡ ¶ ³ à ´�± � ¶ ¢ ¶ ½ ±�² ¸W¶ ±�´ ¡ ±�³ ¶ ¢u¹ ¸ ´ ¹�¹ ´�² ¢ ° ¶ ¢   ± �'µ
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± �'µ ³   µ�¹ ¡ ³�´ ÃØµ�¹ ¶ ¡ ¶ ³ à ´�± � ¶ë¸ µ ¡ � ¶ ¢ ´ ¡ ¶ º�¤eµ ¶ ³ Ã ² ��á
èJ�Cµ ³�² ½u¢   µ   ¿9³ ¶Y¸ µPà ´�± � ± �Cµ ´ ¤eº�½ À º ´	» µ 
 ¤e½ ³ µ ´ ¢u¹ ´   µ
³ µ�Á ³ µ
¹�µ
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gear: R/1/2/3gear: P/R/N/D brake( )
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start( ) stop( )
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steer( )

ignition: on/off
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´   µ
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¢ ± º ì ¶ ³ µ ¶ º�¹ ² ¡ ¶ º�º�µ   �-Ã�É#Â:Æ�ÇvÈu���-ÅF�eá º�Ê`Ë Ó`Ä »J·�¸ ¹�º4º Ó º¹ Ï ×º�ÊSÊ�»J·�¸ ¹�ºLº Ó ºÙ Ã�¹�µ ³ ¼ µ ¶ º�¹ ²Â± � ¶ ± ��b�Ì*Í¬8qÎ��¥��8qÍ5ÏNk��F��>qÌ,Î��,Ð,Ñ4ÏR�"Ñ28õ! 8qÒ±�Rb�Ì �Fi�k,Î�Î~Ì,ÎZ��8õ!$Î~Ñ2>qÌ,ÐKÌF>�Ó�Ñ2�,ÌKÎv�Rb�Ì 8qÐ,Óõk�!$Ñ ÀÔ kU�"Ñ28õ!ô8qÒ ��b�Ì×��iRkKÎ�Î À Î��FÐ������R�|Ð,Ì áCèJ�'µ ³ µ ¿9²�³ µ ´ ¢.Á ³�² ¤ ³ ¶Y¸�¸ ´ ¢u¤ ¶ ¢  £  ² ¡ ½ ¸ µ
¢ ± ¶ ±�´�² ¢ ° ¡ º ¶ ¹�¹�µ�¹ ¶ ³ µ�µ ¡ ² ¢ ² ¸ À á(í ßSÝËÝØã ÝËÞàï Õ�á(Þ�Õ�ï â8Ö	��(ÝØÞ�á���	�×SßSá=ÞìSâ(ÝØá(ï Û ×SÞàÛ �(Ü�Ø_Þ�
�Õ�Ý

Ù Û ìSâ(í Ú�Õ�ÝËâ=ì~Û
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implementation of INTERFACES

Class−Structure with Interfaces (fully abstract, multiply implementable)
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ÑsÒ(Ó�ÔNÕ=Ö ×�Ø3Ù
Ó�Ú Û4Ü"Ó�Ú©Õ=Ý ��Þ-ß�à�á��h� �"â ¢!ã
ä�ä�å �4¡tÞ!à�æ�Þ�à�ç�à��4á+ç>á��hàP� ã á+è4Þ ã
ä ß�à ã ��ç2� C ¢ ��ß)ß�è4� å�¢!ã á å ���té&à�á�?rà�à��G�Ré Î à ¢ á+ç L

M � å ç7Þ�à�ê
è å Þ!à�çgá��hà>�Ré Î à ¢ á+çgá+� . ���R?ëà ã
¢ �9��á��hà�Þ4?rà ä�ä�ì é&è�á=á�� å ç . �4�B? ä à � ¡SàO� C à ã
¢ �b��á��gà�Þgß ã 5 ã
ä ç�� å � W � ä W à
ã ��è4�v? ã ��á�à � ç�æ�à ¢!å�ã(ä�å « ã á å ����� C á��hà2�Ré Î à ¢ á+ç L

SOURCE DRAIN
method−call

"sending" an (event−) object

Communication by method−call or by dispatching an Event−Object

sending referencesinstantiation

OR

ÑsÒ(í!ívÜ î Ò&×Rïtð"ñEÒ&Ù(Ó�í à A ¢ � ã �4¡Sà � é&à�á�?rà�à�� ¢ ��ß)ß�è4� å�¢!ã á å �4¡1�Bé Î à ¢ á�ç ¡Sà��4à�Þ ã
ä�ä 5 Þ�à�ê
è å Þ!à�ç á��hà7�Bé Î à ¢ á�ç á�� . �4�B? W à�Þ 5
ä�å á+á ä à ã é=��è4á,à ã(¢ �b��á��hà�Þ ÐNM �hà'��� ä 5K. �4�R? ä à � ¡Sà ì á�� ã á,Þ!à�ß ã
å �4ç7�4à ¢ à�ç�ç ã Þ 5 ìvå ç7á+� . ���R?¶�h�B?ëá�� å ��á�à�Þ�æ�Þ�à�á&á��hà
ß�à�ç�ç ã ¡Sà â �Ré Î à ¢ á�ç ì �h�R?òá��Jç�à�� � á��gà�ß ã � � �g�R?òá�� ä�å ç�á+à�� C ��Þ7á��gà�ß L M �hà ¢ ��ß�ß)è�� å�¢!ã á å ��� å ç-á��hè4çOÞ�à ã
ä�å « à �
é 5 à A ¢ � ã �4¡ å �4¡Tß)à�ç�ç ã ¡Sà�çFé=à�á�?rà�à��H�Bé Î à ¢ á�ç ì á�� å ç � è4� ¢ ��è�æ ä à�ç � �Ré Î à ¢ á+ç LDM �hà�� ì á��hà3ß�à�á��h� � ç'á�� ã á4� ã W à3á��
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é&à ¢�ã
ä�ä à � ì=ã Þ�à���� ä 5 ä�å ç�á+à�� å ��¡ â ã � �G� å ç�æ ã á ¢ � å �4¡�ß�à�á��h� � ç ì ?2� å�¢ � ì é 5�C � ä�ä �B? å �4¡ ¢ ��� W à��4á å ���4ç ì ¡Sà���à�Þ ã(ä�ä 5
ç å ß�æ ä�å Ï à�çhß ã á�á�à�Þ!ç�) · ��Þ ã �T�Ré Î à ¢ á å � ã ß�à�ç�ç ã ¡Sà â à A ¢ � ã ��¡Sà ¢ ���4á+à A á ì�ã'¢�ã Þ!à C è ä�ä 5�â�� à�ç å ¡S��à � ç�à�á4� C ß�à�ç�ç ã ¡Sà â
�Ré Î à ¢ á+ç C è4Þ�� å ç��hà�ç ã Þ!à ä�ã á å W à ä 5 ä à ã � å �4á�à�Þ C ã
¢ à3á�� å á�ç2��è4á�ç å � à1?r��Þ ä �"L1M �hàPÞ!à�ç�ág� C á��hà å ß)æ ä à�ß)à��4á ã á å ���H� C
á��gà'�Bé Î à ¢ á ¢ ��è ä � é&à ¢ � ã �4¡Sà � ìvå C ��à ¢ à�ç�ç ã Þ 5 ì ? å á��h��è4á ¢ � ã ��¡ å �4¡Ká��hàhé&àR� ã W å ��Þg� C á��gà'�Bé Î à ¢ á LNM � å ç å ç�� ä�ã á å ���
� C á��hà å �4�4à�ÞF?r��Þ . å �4¡Sç>� C ã �9�Ré Î à ¢ áhà A à�ß�æ ä�å Ï à�ç-á��hà ¢ ��� ¢ à�æ"á ¢!ã
ä�ä à �+*�,.-�/�0 w21435/�687:9�,7L<; å . à å �9æ�Þ�� ¢ à � è â
Þ ã(ä�å « ã á å ��� ì à�� ¢�ã æ�ç�è ä�ã á å ���)� C �Ré Î à ¢ á âIC è4� ¢ á å ��� ã
ä�å á å à�çDß�à ã �4ç,� å � å �4¡3á��hà � à�á ã
å�ä ç-� C á��gà å ß�æ ä à�ß�à��4á ã á å ��� L

· ��Þ�ß���Þ�à3£ ã W ã â Þ�à ä�ã á+à � å � C ��Þ!ß ã á å ���n���n¡Sà��4à�Þ ã
ä ß�à�ç�ç ã ¡ å �4¡bç�à�àsæ ã ¡Sà�ç ã C á+à�Þ�æ ã ¡Sà � �=� L=�ûC á��hà å �4á�à�Þ ã
¢ á å ���
é&à�á�?rà�à��)�Ré Î à ¢ á+ç å ç'Þ!à ã
ä�å « à � é 5 à A ¢ � ã �4¡ å ��¡Jß�à�ç�ç ã ¡Sà â �Ré Î à ¢ á�çOÞ ã á��hà�Þ1á�� ã �Pé 5 å ç�ç�è å �4¡T�Ré Î à ¢ á â ç�æ"à ¢!å Ï ¢ ß)à�á��h� ��â
¢!ã
ä�ä ç ì á��gà��@á�� å ç å ç2���4à Ï Þ!ç�áDç�á+à�æ�á��B? ã Þ � çF?2� ã á å ç2� C á�à�� ¢!ã
ä�ä à �+-�94x>0!9�,4*?,468@�x>9�A!*�3�L1M �gà�Þ!à ì �Bé Î à ¢ á�ç>è4ç�è ã
ä�ä 5
ç�à�� � ã � �HÏ ä á�à�Þg� å ¡�� ä 5 �4��Þ�ß�à � à W à��4á â �Ré Î à ¢ á+ç L2· ��ÞKß���Þ!à å � C ��Þ!ß ã á å ���@���bá��hà ã Þ�à ã � C ç�� C á�? ã Þ�à â ¢ ��ß)æ"����à��4á+ç ì
ç�à�à'æ ã ¡Sà �&�
� L

BDCFE�Ç>Á'ÄHG(ºJIÂÃKÊvÊ4ÅRÆÈ»LKKÇLI?MhÇON.PG»RQSKKÊ
� é Î à ¢ á �Xu ä�ã ç�ç â�Ë � � à ä�T à�UWVr��Þ � ç ÌYX �hà[ZI� ä�ä �8V å �4¡tæ ã Þ ã ¡SÞ ã æU�n¡ å \ à�ç ã ç�ß ã(ä�ä ¡ ä ��ç�ç ã Þ:U9���@á��gàPß ã
å �G�4��á å ���4ç>�]Z
á��hà>�Ré Î à ¢ á � ¢!ä�ã ç�ç â ß�� � à ä Ð
Ü ð"í!ÓS^�Ü Ù(Ó�×FÕ_^dÛ&Ú`^�ÓSaNÜ!b�Ù�b©Ü"í!í �=c�d?e�f�f(g?h
e�g[c�e�ijijk4gFl�mon:ijf�gpe�i.g?n:e�g?m�q ì á�� å çFß�à ã �4çFá�� ã á4��� å �4ç�á ã � ¢ à�çg�]Z
á�� ã á

¢Bä�ã ç�ç ¢�ã �2é=à ¢ Þ!à ã á�à �?r�� é&ç�á�Þ ã(¢ á â ��Þ \�å Þ!á�è ã
ä(¢Bä�ã ç�ç�à�ç ã Þ!à ¢ � ä�ä à ¢ á å ���4çh�2Z ¢ ��ß�ß����tç�á ã á�à�ç ã � � é&àR� ã�\�å ��Þ!ç�s�é&è4á
á��gà�ç�à1é&à ¢ ��ß)àJ��� ä U@æ ã Þ�ág�2Z ã �@�Ré Î à ¢ áhá�� ã á å ç ã � å �4ç�á ã � ¢ àT�]Z=ç���ß�àJç�èvé â ¢Bä�ã ç�çK�2Z&á��hà ã é&ç�á+Þ ã
¢ á â ��Þ \�å Þ�á�è ã
ä
¢Bä�ã ç�ç r�� ��ß�à��2ZFá��gà�ß�à�á��g� � çJß ã Usé&à å ß�æ ä à�ß�à��4á�à � ã � � ��á��gà�Þ!ç3ß ã Usé&à � à ¢Bä�ã Þ!à � ã é&ç�á�Þ ã
¢ á r '_t ã ß�æ ä à Ð
�vu ã Þ â ¢Bä�ã ç�çjV2� å�¢ � ä�ã
¢5w çKá��gà3ç�æ�à ¢!å Ï ¢!ã á å ���H�2Z,á��hàPá�Þ ã �4ç�ß å ç�ç å ���báxU�æ�à å ç ã � ã é&ç�á�Þ ã(¢ á ¢Bä�ã ç�ç ì á��hà-é&Þ ãyw à]z|{ â
ß�à�á��h� � ß ã UPé&à ã é&ç�á�Þ ã(¢ áNé=è4á á��hà ã
¢�¢ à ä à�Þ ã á�à2z}{ â ß�à�á��h� � ß ã U ã
ä Þ!à ã � UJé&à å ß�æ ä à�ß�à��4á�à ��r

Ü ð"í!ÓS^�Ü Ù(Ó_~9Ò(Ó�ÔNÕ&Ö � � ã ß�à � ß�à�á��h� � V å á�� �4��Z�è4� ¢ á å ��� ã
ä�å á�U � à Ï ��à �?r�� ¢Bä�ã ç�ç(V2� å�¢ � ¢ ���4á ã
å �4ç ã á ä à ã ç�á2����à
ç�è ¢ �jè4� å ß�æ ä à�ß�à���á�à � ß�à�á��g� � ã è4á���ß ã á å�¢�ã
ä�ä U ¢!ã �4����á(é&à å �4ç�á ã �4á å�ã á�à � s(á�� ã á,ß�à ã �4ç ã3¢Bä�ã ç�ç!V å á�� ã ç å �4¡ ä à
ã é&ç�á�Þ ã
¢ á,ß�à�á��h� � é&à ¢ ��ß�à�ç å ß�æ ä�å�¢�å á ä U ã é&ç�á�Þ ã(¢ á å á�ç�à ä Z}) � ç�á ã � � ã Þ � è�ç�à-�]Z ã é&ç�á�Þ ã(¢ á ß�à�á��h� � ç ¢�ã �>é&àRZ���è4� �
å �nß�è ä á å æ ä à å �v�hà�Þ å á ã � ¢ à ì V2�hà�Þ!à�á��hà�ç�àsß�à�á��h� ��â�� à ¢Bä�ã Þ ã á å ���4ç[z å �G£ ã�\�ãj�+å �4á+à�Þ�Z ã
¢ à�ç � { ã Þ�à�è4ç�à � ã ç�á�à�ß â
æ ä�ã á�à�ç r�� è4á ã ç ¢ ��è ä � é&àOç�à�à��RV å á��Gá��hàOà�t ã ß�æ ä à1�]Z"á��hà u ã Þ â ¢!ä�ã ç�ç ì V2�hà�� ¢ ���4ç å � à�Þ å �4¡'á��hà0é&Þ ãyw à2z}{ â ß�à�á��h� �
�4��� â ã é&ç�á+Þ ã
¢ á ì4¢!ä�ã ç�ç�à�ç ¢!ã �ré&à ¢ ���4ç å � à�Þ!à � á��Oé&à ã é&ç�á�Þ ã
¢ á_V å á��h��è4á4� ã�\�å �4¡ ã é=ç�á+Þ ã
¢ á7ß)à�á��h� � ç r � ¢�ã Þh� ã ç
á��2� ã�\ àtà å á��hà�Þ ã � ã è4á���ß ã á å�¢ á�Þ ã �4ç�ß å ç�ç å ������Þ ã ß�à ¢ � ã � å�¢!ã(ä ¡Sà ã ÞXé=�8t�)�z " � ä à�ç�ç å á å ç ã �jà ä à ¢ á�Þ å�¢!ã
ä,¢!ã Þ�s
á�� å çO��æ�á å ���J� ã ç,é=à�à�� å ¡S�4��Þ!à � ã çOá��gà u ã Þ â ß�� � à ä V ã ç å �4á+Þ!� � è ¢ à �?r {

Ù�b©Ü"í!í � ¢ � ä�ä à ¢ á å �����]ZDæ���ç�ç å é ä à)ç�á ã á�à�ç ã � � é&àB� ã�\�å ��Þ�ç ì à å á��hà�Þ3¡ ã á��hà�Þ!à � Z�Þ!��ß ã ç�à�á>�]ZDç å ß å�ä�ã Þt�Bé Î à ¢ á�çT��ÞTà�ç â
á ã é ä�å ç��hà � Z�Þ!��ß ã ¡ å \ à��@æ�Þ��Ré ä à�ß ��Þ ã Þ�à ã �]Z å �4á�à�Þ!à�ç�áO� -�35/4w�w&/�w&-�9�3|35*?-�687:9�,D9��Dw]68/�68*�w$/�,4A���*�y./���7:9����S�
� -p3|/�w�wR/4w�/�,�/��,w]68��/�-�687S9�,�9��_/o-�9�3|35*?-�687:9�,�9��_9�����*�-�6Rw2��r�� ��æ"Þ!��¡SÞ ã ß�ß å �4¡ ìUã3¢Bä�ã ç�ç ¢!ã � �F; ��� é&à-á ãyw à��
ã ç ã æ"Þ!��¡SÞ ã ß�ß ã é ä àtáxU�æ�à â ¢ ��� ¢ à�æ"á�� -�35/4w�w�/4w+/�-p1Fw]689�x>7:�W/���35*�68��0!*?��r>� ¢Bä�ã ç�ç ¢�ã ��é&à�ç�à�à�� ã ç ã á�à�ß â
æ ä�ã á�àJá�� ã á4ZIè4Þ�� å ç��hà�çOá��hà Ï à ä � ç<zIç�á ã á�à]{ ã � � ß�à�á��h� � ç<z é&àB� ã�\�å ��Þ�{N�]Z ã �s�Bé Î à ¢ á
� -�35/4w�w(/4w�/�68*"x>0!35/�68*��8r��
¢Bä�ã ç�çP¡ å \ à�çJá��hà'é&àB� ã�\�å ��Þ ã � � á��gàtæ���ç�ç å é ä àtç�á ã á�à�ç�s ã �j�Bé Î à ¢ ág�2Z á�� ã á ¢Bä�ã ç�çO� ã çJá��hàtç ã ß�à'é&àR� ã�\�å ��Þhé&è4á
��� ä U����4à Ï t�à � ç�á ã á�à ã � � ã � å � à���á å áxU r�� è4à>á��Já��hà2¡ å \ à�� å � à��4á å áxU�z ã Þ!à�¡ å ç�á�Þ ã á å ��� â ��è4ß3é&à�Þg��Þ1ç���ß�à>��á��hà�Þ
á ã ¡S¡ å �4¡ â å �4ç�á�Þ!è�ß)à��4áS{��]Z ã �r�Bé Î à ¢ á ì á��gà�Þ!à ¢!ã �Ké&à'ç�à \ à�Þ ã(ä �Ré Î à ¢ á+ç�V å á��9á��hà-ç ã ß�à'ç�á ã á�à ìSå �4ç�á ã �4á å�ã á�à � ZIÞ���ß
á��gà2ç ã ß�à ¢Bä�ã ç�ç r

Ù�b©Ü"í!ív×RÒ��
Ó�Ò=ÝdídÚ©Õ=Ý � à Ï � å �4¡ ã �4à8V�z�ç�èvé â { ¢Bä�ã ç�çOé�U ã ��� å �4¡���á��hà�Þ w å � � çP�]Zhç�á ã á�à�ç ã � � é=àR� ã�\�å ��Þ!ç ì Þ!à�ç�æ"à ¢ á å \ à ä U
w0å � � ç1�]Z \�ã Þ å�ã é ä à�ç ã � � ß�à�á��h� � ç7á�� ã ��à�t å ç�á+à��4á ¢!ä�ã ç�ç r

Ù�b©Ü"í!ív×RÔNÚ©Ò�^IÜ!^�Ù=Ô�� � ¢ � ä�ä à ¢ á å ���µ�]Z ¢!ä�ã ç�ç�à�ç ì-ã Þ!Þ ã �4¡Sà � ã(¢!¢ ��Þ � å �4¡bá��Gá��hà å Þ � à�æ"à�� � à�� ¢!å à�ç å ��Z���Þ�ß �2Z-ç�èvé â ã � �
ç�è4æ�à�Þ â ¢Bä�ã ç�ç�à�ç r�X �gà�ç�à w å � � �]Z � à�æ"à�� � à�� ¢!å à�çhè�ç�è ã(ä�ä U�ZI��Þ!ß ã á�Þ�à�à â ä�å`w à>ç�á�Þ�è ¢ á+è4Þ!à r

Ù�b©Ü"í!ív×8~GÒ(Ó�ÔNÕ=Ö"í Ë à�á��h� � ç_V2� å�¢ � ã Þ!à ã ç�ç�� ¢!å�ã á�à � V å á���á��gà ¢!ä�ã ç�ç ì �4��á�V å á�� ã � å � � å \�å � è ã
ä �Ré Î à ¢ á r4· ��ÞDà8t ã ß)æ ä à ì
ß�à�á��h� � ç�z ã
ä ç�� ¢�ã
ä�ä à � ¢ ���4ç�á�Þ!è ¢ á���Þ!ç�{�Z���Þ ¢ Þ!à ã á å ��¡ å ��ç�á ã � ¢ à�ç>�]Z4á�� ã á ¢Bä�ã ç�ç rj� �P£ ã�\�ã
ì é&à�ç å � à ¢ ���4ç�á+Þ!è ¢ á���Þ!ç ì
ç�� â ¢!ã
ä�ä à �3w]68/�687:-tx>*�6Ry.9�A w ã Þ�à'á��hà ¢Bä�ã ç�ç â ß�à�á��h� � ç r

Ù�b©Ü"í!ív×�Û4Ü!^�Ú©Ü ð!b©Ò(í�� ã Þ å�ã é ä à�ç>á�� ã á ã Þ!à ã ç�ç�� ¢�å�ã á+à � V å á��8á��hà ¢Bä�ã ç�ç ì �4��á�V å á�� ã � å � � å \�å � è ã
ä �Ré Î à ¢ á rh· ��Þ-à�t ã ß�æ ä à
á��gà)��è4ß3é&à�ÞT�]Z7�Bé Î à ¢ á�çtá�� ã ág� ã�\ àJé&à�à�� å �4ç�á ã �4á å�ã á�à ��� è4Þ å ��¡Há��hàsè�ç�à��]Z7á��hà ¢Bä�ã ç�ç ¢�ã �@é&à ¢ ��è4�4á�à � é�U
è4ç å �4¡ ãT¢Bä�ã ç�ç â \�ã Þ å�ã é ä à r�� �J£ ã�\�ã
ì(¢Bä�ã ç�ç â \�ã Þ å�ã é ä à�ç ã Þ!à ã
ä ç�� ¢�ã
ä�ä à �3w]68/�687S-���/���7:/���35*�wWr

Ù&Õ=ÝdÓ�Ü Ú©ÝNÒ�^�×RÕ&ð"ñEÒ&Ù(Ó � �T�Ré Î à ¢ á�V2� å�¢ � ¢ ����á ã
å ��ç ã2ä�å ç�á4�]Z(Þ!à]Z�à�Þ�à�� ¢ à�ç,æ"� å �4á å �4¡-á��1��á��hà�Þ=�Bé Î à ¢ á�ç r�u ���4á ã(å �4à�Þ â �Ré Î à ¢ á+ç
á�U�æ å�¢�ã
ä�ä U å ß�æ ä à�ß�à��4á-é&è�Z}Z�à�Þ�ç ì ç�á ã
¢5w çG��Þ ä�å á+á ä à������ â æ�à�Þ!ç å ç�á�à���á � ã á ã é ã ç�à�ç r £ ã�\�ã ç�è4æ"æ ä�å à�ç ¢ ���4á ã
å �4à�Þ â
�Ré Î à ¢ á+ç ä�å w à å �4ç�á ã � ¢ à�çt�]Zgá��gà ¢Bä�ã ç�ç

java.util.Vector
r�u&�("&X!���2�PÐ�X �h��è4¡���£ ã�\�ã@ã Þ�Þ ã U â á�U�æ"à�ç ¢!ã �

å � � à8tÈ�Ré Î à ¢ á+ç ì2ã Þ�Þ ã U â á�U�æ"à�ç ã Þ�à�ç���ß�à�á�� å �4¡ � å Z}Z�à�Þ�à��4áTá�� ã � ¢Bä�ã ç�ç â áxU�æ�à�çJz � à�àjá��hàjçSU��4á ã t âI� å�ã ¡SÞ ã ß ���
æ ã ¡Sà � � � ìvã � � á��gà å �4á+Þ!� � è ¢ á å ���3���tæ ã ¡Sà � � ��r { r4� � ä U[Z�Þ!��ßµ£ ã�\�ãK¢Bä�ã ç�ç â á�U�æ"à�ç ¢!ã �'é&à å �4ç�á ã �4á å�ã á+à � �Bé Î à ¢ á�ç�)

�/�
¸ V(V(V r ¢ � ã Þ!á å �4¡�£ ã�\�ã r ¢ ��ß �����7� � â��
�
â��
�
�(�
�
�
â �
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Ò=ÝNÙ=Ü4 "í�a�b©Ü"Ó�Ú©Õ=Ý¢¡ å � å �4¡ ì �]Z�á�à�� ¢ ��ß�æ ä à8t ì ç�à ä Z â ¢ ���4á ã(å �4à � ç�� ä è4á å ���4çO�2Z4æ"Þ!�Ré ä à�ß�ç ã � � ¡ å \�å ��¡3á��hà�ß ã ß�è ¢ ��à ã ç â
å à�Þ3æ"Þ!��¡SÞ ã ß�ß�à�Þ â ��Þ3è4ç�à�Þ â å �4á+à�Þ�Z ã
¢ à r�X � å ç ã
ä�ä �8Vrç ã Þ!à ä�ã á å \ à�à ã ç�à)�]Zgè4ç�àFV å á��h��è4áF� ã�\�å ��¡sá���¡SÞ ã ç�æ å � â
�4à�Þ ¢ ��ß�æ ä à�t å á å à�ç r � Þ!� ¢ à � è4Þ ã
ä�å « ã á å ���j�]Z|ZIà�Þ!ç ã ß�à ã ��ç3�2Zhà�� ¢!ã æ"ç�è ä�ã á å ����épU��4à�à � å �4¡���� ä Umá+� w �4��V á��hà
ß�à�á��h� �?£ çJç å ¡S� ã á+è4Þ!à ã � � Þ!à�á�è4Þ�� â \�ã
ä è4àtá+��è4ç�à å á rs� é Î à ¢ á â�� Þ å à��4á ã á å ��� ¢!ã �Hé&àrß ã � àrá+��Vr��Þ w ç å ß å�ä�ã Þ ä U
���já��hà ä à \ à ä �2ZFá��gàrà���á å Þ�à��Ré Î à ¢ á r '7� ¢!ã æ�ç�è ä�ã á+à � ¢ � � à�ß ã U � � ¢ è4ß�à��4á å á�ç[Z�è4� ¢ á å ��� ã
ä�å áxU å � ã ç�� â ¢!ã
ä�ä à �
z � æ�æ ä�å�¢�ã á å ����{ � Þ!��¡SÞ ã ß�ß å �4¡ � �4á�à�Þ�Z ã
¢ à[z � � � { r '7ç�æ"à ¢�å�ã
ä�ä U å �já��hà ¢ ���4á�à�t�á7�]Z �4à�á�Vr��Þ w0å �4¡ ì á��hàtà]Z|ZIà ¢ á+çK�]Zç å ß�æ ä�å Z�U å ��¡Já�� å �4¡Sç ì épU�à�� ¢!ã æ"ç�è ä�ã á å ���)�]Z ¢ � � à ìvã Þ!à ¢�å Þ ¢ è4ß�ç ¢ Þ å é&à � é�Usá��hà>�4��á å ��� � á�Þ ã �4ç�æ ã Þ�à�� ¢ U �Sr

Ú©ÝNÔNÒ_^EÚ Ó�Ü ÝNÙ&Ò � ä�ä ç�èvé â ¢Bä�ã ç�ç�à�ç�zI��Þ ¢!ä�ã ç�ç â à8t�á+à��4ç å ����ç�{KÞ�à ¢ à å \ àbá��gàjß)à�á��h� � ç ã � � á��gà \�ã Þ å�ã é ä à�ç�ZIè4Þ�� å ç��hà � épU
á��gà å Þ�ç�è4æ"à�Þ â ¢Bä�ã ç�ç�à�ç+z�ç���ß�à�á å ß)à�ç ã
ä ç�� ¢�ã
ä�ä à � æ ã Þ!à��4á â ¢Bä�ã ç�ç�à�ç�{ r¤��ijh
m�¥�n:gpe�i.c�m¤q�m�f�c�¥�n:l�m�f>g�h
m¤f�e�¦&m
e�f>c�d?e�f�fNâ|m�§�g�m�i.f�nSk�i sFé&è4á å �v�hà�Þ å á ã � ¢ à�Z�� ¢ è�ç�à�ç����ná��gàHç�èSé â ¢!ä�ã ç�ç�à�ç�V2�hà�Þ!à ã ç�à8t�á+à��4ç å ����ç�á�Þ�à�ç�ç�à�ç å á+ç
ç�á ã Þ�á å �4¡ â æ"� å �4á�é&à å �4¡Pá��hà>ç�è4æ"à�Þ â ��Þ7æ ã Þ!à��4á â ¢Bä�ã ç�ç�à�ç r

Ú©Ýdí�Ó�Ü ÝNÙ&Ò@Õ�¨&Ü9Ù�b©Ü"í�í � ���Ré Î à ¢ á � à�Þ å \ à � ��Þ å �4ç�á ã ��á å�ã á+à � Z�Þ!��ß½á�� ã á ¢Bä�ã ç�ç r�X �hà ¢Bä�ã ç�ç7Þ!à�æ�Þ�à�ç�à��4á+ç ã á�à�ß�æ ä�ã á�à�Z���Þ
ç�á ã á+à ã � � é&àR� ã�\�å ��Þ�s ã ���Ré Î à ¢ á
é&à ã Þ�ç ã3¢ ��� ¢ Þ!à�á�à1ç�á ã á+à ìSãP¢ ��� ¢ Þ!à�á�à,é=àR� ã�\�å ��Þ ã � � ã � � å � à��4á å á�U�z â á ã ¡W{ r�� ä ç��
Þ!à2ZIà�Þhá+�2á��hà å á�à�ß � �Bé Î à ¢ á � é&à ä �8V r

Ú©Ýdí�Ó�Ü ÝNÙ&Ò=×8~9Ò
Ó�ÔNÕ=Ö � ß�à�á��g� � ã ç�ç�� ¢!å�ã á�à � V å á�� ã � å � � å`\�å � è ã
ä �Ré Î à ¢ á�z å � ¢ ���4á�Þ ã ç�áFá�� ã�¢Bä�ã ç�ç â ß�à�á��h� � V2� å�¢ � å ç
ã ç�ç�� ¢!å�ã á�à � V å á�� á��gà�à��4á å Þ�à ¢Bä�ã ç�ç�{ r�X �hà�� ã á�è4Þ�àr�2Zhá�� ã á ã ç�ç�� ¢�å�ã á å ��� ì ZI��ÞJà8t ã ß)æ ä à ì ß ãyw à�çTá��gà�ß�à�á��h� �
¢ � ã �4¡SàJ���4àJ�2Z&á��hàJ�Bé Î à ¢ á £ ç \�ã Þ å�ã é ä à�ç r#� �4ç�á ã � ¢ à â ß�à�á��h� � ç ã Þ�à3á ãyw à��Gá��PÞ!à�æ"Þ!à�ç�à��4á0á��hà7é&àB� ã�\�å ��ÞO�]Z=á��gà å Þ
�Ré Î à ¢ á r

Ú©Ýdí�Ó�Ü ÝNÙ&Ò=×�Û4Ü!^EÚ©Ü ð!b©Ò � �4ç�á ã � ¢ à â \�ã Þ å�ã é ä à�ç ã Þ!à ã ç�ç�� ¢�å�ã á+à � V å á�� ã � å � � å \�å � è ã
ä �Bé Î à ¢ áFz å � ¢ ���4á+Þ ã ç�á3á+� ã8¢Bä�ã ç�ç â
\�ã Þ å�ã é ä à&V2� å�¢ � å ç ã ç�ç�� ¢!å�ã á+à � V å á�� á��hà)à��4á å Þ!à ¢Bä�ã ç�ç�{ r�� �4ç�á ã � ¢ à â \�ã Þ å�ã é ä à�ç � à�ç ¢ Þ å é&à�á��hà�ç�á ã á+às�]ZDá��gà å Þ
�Ré Î à ¢ á r

~9Ò(Ó�ÔNÕ&Ö � ß�à�á��g� � ¢�ã �té=à ¢�ã
ä�ä à � z|ZI��ÞOà�t ã ß�æ ä à7é�UG��á��hà�Þ-�Ré Î à ¢ á+ç�{=á�� ã
ä á+à�Þ'á��hàP�Ré Î à ¢ á £ ç-ç�á ã á+àT��ÞOá+�3ç�à�� � ß�à�ç â
ç ã ¡Sà�ç'á��3��á��gà�Þ7�Ré Î à ¢ á+ç r4� �sæ"Þ!��¡SÞ ã ß�ß å �4¡Pæ�Þ ã
¢ á å�¢ à ì(ã ß�à�á��h� � z ã(ä ç�� ¢!ã
ä�ä à � ZIè4� ¢ á å ��� ì æ�Þ�� ¢ à � è�Þ!à ì ç�èvé&Þ���è â
á å �4à]{0è�ç�è ã(ä�ä UmÞ!à�æ�Þ�à�ç�à��4á+ç ã$w0å � � �]ZF� ã ß�à � æ å à ¢ àt�]Z ¢ � � à ã ç�ç�� ¢!å�ã á+à � V å á�� ã �m�Ré Î à ¢ á7��Þ ¢!ä�ã ç�ç r�" ç�è ã
ä�ä U
ß�à�á��h� � ç ã Þ�àKá��gàKß�à ã �4çFé�U[V2� å�¢ � ã �4��á��hà�Þ7�Ré Î à ¢ á ¢�ã � ¢ � ã �4¡SàKá��gàK�Ré Î à ¢ á £ ç \�ã Þ å�ã é ä à�çOz ã
ä á+à�Þ1á��hàJ�Bé Î à ¢ á £ ç
ç�á ã á+à]{ r

~9Ò(í!ídÜ î Ò � ç å ¡S� ã
ä Z�Þ!��ß ã ç���è4Þ ¢ à â �Ré Î à ¢ á,á�� ã á ã Þ�¡Sà�á â �Ré Î à ¢ á ì è4ç�è ã
ä�ä UHÞ!à�ê(è4à�ç�á å ��¡ ã ß)à�á��h� ��â å � \ � ¢!ã á å ���)�]Z�á��hà
á ã Þ!¡Sà�á â �Bé Î à ¢ á r=� ��ß)à�á å ß�à�ç ì ç å ß�æ ä U ¢�ã
ä�ä�å �4¡Tá��hàKß�à�á��h� � �]Z ã �4��á��hà�Þ7�Bé Î à ¢ á ã � � á+Þ ã �4ç�Z�à�Þ!Þ å �4¡ å ��Z���Þ�ß ã á å ���
V å á�� å �má��hà)ß)à�á��h� ��£ ç ã Þ�¡Sè4ß�à��4á+ç å ç ¢ ���4ç å � à�Þ�à � ã çtç�à�� � å �4¡ ã ß�à�ç�ç ã ¡Sà]) � è4á ì �]Z�á�à��mß)à�ç�ç ã ¡Sà�ç ã Þ!à)�Ré â
Î à ¢ á�çtá��hà�ß�ç�à ä \ à�ç ì á��hà��8á��gà8U@é=à ã Þ ã ç�á ã � � ã Þ � å « à � ç�á+Þ!è ¢ á�è4Þ�à ì V2� å�¢ � å ç w �4�8Vr�8á�� ã
ä�ä7¢ ��ß�ß�è4� å�¢!ã á å �4¡
å �4ç�á ã � ¢ à�ç r�X �hà�� ì á��hà�ß�à�á��h� �"â ¢�ã
ä�ä çJè4ç�à � Z���Þ ¢ ��ß�ß�è4� å�¢�ã á å ���G�2ZF�Bé Î à ¢ á�çDé&à ¢ ��ß)à'� å ¡�� ä Ujç�á ã � � ã Þ � å « à ��r
" ç�è ã(ä�ä U ã ß�à�ç�ç ã ¡Sà â �Ré Î à ¢ á ¢ ���4á ã
å �4ç�á��gà)� ã ß�à)�2Z7á��hà�ç�à�� � å �4¡G�Ré Î à ¢ á ì á��gà)� ã ß�à)�2Z7á��hà�Þ�à ¢ à å \�å �4¡@�Ré â
Î à ¢ á ì á��hàt� ã ß�à��]Z0á��hà�ß�à�á��h� � á+� å � \ � w à ã � � ç���ß�à \�ã Þ å�ã é ä à�çPá�� ã á ã Þ!à�è�ç�à � ã çPá��hà å � \ � w à � ß�à�á��h� ��£ ç
ã Þ�¡Sè4ß�à��4á+ç r�X � å ç ¢ ��� ¢ à�æ"á�� ã ç,é=à�à�� � à \ à ä ��æ"à � ZIè4Þ�á��hà�Þ&é&à�¡ å ��� å �4¡
V å á���æ ã ¡Sà � �&� ã � � ����æ ã ¡Sà ¹��&� r

~�a�b Ó�Ú` !b©ÒHÚ©ÝNÔNÒ�^EÚ Ó�Ü ÝNÙ=Ò X �gà ¢!ã ç�à[V2�gà�Þ!à ãm¢Bä�ã ç�ç å �v�hà�Þ å á+ç�ç�á ã á+à ã � � é&àB� ã�\�å ��Þr�]ZOß�è ä á å æ ä àHç�è4æ"à�Þ â ¢!ä�ã ç�ç�à�ç�z � �
£ ã�\�ã
ì ß�è ä á å æ ä àtç�è4æ"à�Þ â å �4á�à�Þ�Z ã
¢ à�ç�{ r$X � ã�\ � å � ã ß3é å ¡Sè å á å à�çJ�]Zhá��hàrç�è4æ"à�Þ â ¢Bä�ã ç�ç�à�ç#V å á��qç ã ß�à \�ã Þ å�ã é ä à â ��Þ
ß�à�á��h� �"â � ã ß�à�ç ì ��� ä U ã é=ç�á+Þ ã
¢ áhß�à�á��h� � ç ã � � è4� ã ç�ç å ¡S�4à � \�ã Þ å�ã é ä à�ç'ç��h��è ä � é&à3è4ç�à �?r.X �hà1£ ã�\�ã

inter-
face

â ¢ ����ç�á+Þ!è ¢ á�Z�è4Þ!� å çQ�gà�ç1á�� å ç1Þ�à�ç�á�Þ å�¢ á å ��� r
Õ=ð"ñ�Ò=Ù(Ó � �bà��4á å á�U�V å á�� ã w268/�68* ì4ã �_*"y4/���7:9�� ã � � ã � 7:A!*?,4687S68�_rL� �9æ"Þ!��¡SÞ ã ß�ß å �4¡ ìNã �G�Bé Î à ¢ á å çK¡ å \ à�� ã ç ã �

à���á å áxU��]Z \�ã Þ å�ã é ä à�ç ã � � ß�à�á��h� � çhá+��¡Sà�á��hà�Þ�V å á�� ã � å � à��4á å á�U r�X � å ç1¡Sà��4à�Þ ã
ä�å á�Ur�2ZIá+à���Þ�à � è ¢ à�çhá+� ã �r�Ré Î à ¢ á
é&à å �4¡Jç�à�à�� ã ç ãR\�ã Þ å�ã é ä à2á�� ã áN� ã ç é=à�à�� å �4ç�á ã �4á å�ã á�à � ZIÞ���ß ãP¢!ä�ã ç�ç â�� à Ï � å á å ��� ì V2�hà�Þ�à>á��hà ¢Bä�ã ç�ç å ç-á ãyw à��
á��gé=à ã ç���Þ�á �]ZN¡Sà��4à�Þ ã
ä�å « à � áxU�æ�à âI� à Ï � å á å ��� r

ÕSÛNÒ_^5b©Õ&Ü Ö Ò=Ö�~GÒ(Ó�ÔNÕ&Ö"í Ë à�á��g� � ç ã Þ!à å � à��4á å Ï à � épUPá��gà å Þ,�Ré Î à ¢ á £ ç � ã ß�à ì á��hà å Þ=��Vr�J� ã ß)à ã � � á��hà å Þ,æ ã Þ ã ß�à�á+à�Þ â
ä�å ç�á r�� �7à \ à�� å �Pá��hà å Þ=��Vr� ¢Bä�ã ç�ç ì � å Z|Z�à�Þ!à��4áVß�à�á��g� � ç ¢!ã �-� ã�\ àDá��gà7ç ã ß�à7� ã ß)à=é=è4á ã � å Z|Z�à�Þ å �4¡Oæ ã Þ ã ß)à�á�à�Þ â
ä�å ç�á2á��)Þ!à�ß ã
å � \�ã(ä�å �?r@� è ¢ �pß�à�á��h� � ç ã Þ!à ¢!ã(ä�ä à � � \ à�Þ ä � ã � à �?r� à�ß�à�ß3é&à�ÞJá��hà�ç�à ¢ á å ���sé&à�¡ å �4� å �4¡$V å á��
æ ã ¡Sà � �
��r

ÕSÛNÒ_^©^EÚ©Ö Ö Ò=Ý+~9Ò
Ó�ÔNÕ=Ö"í � \ à�Þ!Þ å �"� à�� ß�à�á��h� � ç ã(ä V ã U�çG� ¢!¢ è�Þ å � á��gà ¢ ���4á�à�t�át�]Z ã¶¢Bä�ã ç�ç â à�t�á�à���ç å ��� Ð9� ¢Bä�ã ç�ç â
à8t�á+à��4ç å ���Gß ã U � à Ï �4à ã ß�à�á��h� � V å á��¶á��gàtç ã ß�àt� ã ß)à ã � � á��hàtç ã ß�à ä�å ç�á1�2Z0æ ã Þ ã ß�à�á+à�Þ�ç ã ç ã ß�à�á��h� �
¡ å \ à��@épUqá��hàGç�è4æ"à�Þ â ¢Bä�ã ç�ç rªX �hàG�4à8V ä U � à Ï �4à � ß�à�á��h� � é=à ¢ ��ß�à�çrá��hà � à]Z ã è ä áKß�à�á��g� � �2Z ã ��Uq�Bé Î à ¢ á�ç
å �4ç�á ã �4á å�ã á�à � Z�Þ!��ß á�� å çTà8t�á+à��4ç å ���b��Þ ã ��U«Z�è4Þ�á��hà�Þ2à8t�á�à��4ç å ���4ç r2� � ã � ã
ä ��¡S���j����á��hà ä à \ à ä �2Z \�ã Þ å�ã é ä à�ç
æ"Þ!à�ç�à���á�ç å á+ç�à ä Z Ð�X Vr� \�ã Þ å�ã é ä à�ç(V å á���á��gàsç ã ß�àH� ã ß�àPé&è4á � å Z|ZIà�Þ!à���á-� \ à�Þ ä�ã æ�æ å �4¡Gç ¢ ��æ"à�ç�æ"Þ!� � è ¢ à)á��hà
Z�� ä�ä ��V å �4¡Gà]Z|ZIà ¢ á Ð�X �hà \�ã Þ å�ã é ä à[V å á���á��hà ä�å ß å á�à � ç ¢ ��æ"às� \ à�Þ!ç�� ã � �8Vrçtá��gàH��á��hà�Þ r z � ��U ã Þ�àHá��hà�Þ!às�4�
� \ à�Þ!Þ å ��� à�� \�ã Þ å�ã é ä à�ç�¬ � à ¢!ã è4ç�àG� \ à�Þ!Þ å � å ��¡ \�ã Þ å�ã é ä à�ç&Vr��è ä � ã ß)��è4�4áPá��9Þ!à � à Ï � å �4¡9á��gàGáxU�æ�àG�]Z'á��hà
\�ã Þ å�ã é ä à â � ã ß�à ì �4��á�� å �4¡3ß)��Þ!à r {

�����7� � â��
�
â��
�
�
�
�(�
â � V(V(V r ¢ � ã Þ!á å �4¡�£ ã�\�ã r ¢ ��ß �/� �



� �
� ��X! #"&u#X!"$ #���&%¤u7�(� ' �J�$�ª�g��X��JÐS�(� £�' u#X(â��( #� ' �&X���X!���2�

� Þ ã ¡Sß ã á å�¢ ç Ð
u ���4ç�á�Þ�è ¢ á å �4¡ ¢Bä�ã ç�ç â � å à�Þ ã Þ ¢ � å à�ç ì á�� � à�ç ¢ Þ å é&à ã æ�Þ��Ré ä à�ß à]Z Ï ¢!å à��4á ä U ì è4ç�è ã
ä�ä U9á+è4Þ!�4ç>��è4áhá+�1é=à � à â
ß ã � � å �4¡ ã � � à \ à��)ß ã U���à�à � Þ�à � à�ç å ¡S��à2Z}Z���Þ�á�ç r�� è�á á��hà�Þ!à ã Þ!à2ç���ß�à2ç å ß�æ ä à'Þ�è ä à�ç ã � � ¢ ��� \ à��4á å ���4çDá�� ã á0ß ã U
à ã ç�à>á��hà2á ã ç w Ð(� �hà�� � à�ç ¢ Þ å é å �4¡3á��hà2Þ�à ã
ä â ä�å ZIà>æ"Þ!�Ré ä à�ß ì è4ç å �4¡3á��hà2à \ à�ÞHU � ã U ä�ã �4¡Sè ã ¡Sà ì

ÝNÕ�aNÝdí å � � å�¢!ã á+à ã ���Ré Î à ¢ á,��Þ ãT¢Bä�ã ç�ç'á��gé&à2è�ç�à � å ��á��hà2�Bé Î à ¢ á â ��Þ å à��4á+à � ã � ã
ä U�ç å ç ì
ÛNÒ_^�ð"í å � � å�¢�ã á�à�ç ã ß)à�á��h� ��£ ç#Z�è4� ¢ á å ��� ã
ä�å á�U ã � � á��gàRZ���Þ�ß�è ä�ã á å ���
Ú í2Ü�­�®!¯�° å � � å�¢�ã á�à�ç1ç���ß�à�á�� å �4¡Já+�gé&à ã ���Ré Î à ¢ á,��Þ ã ç�èvé â ¢Bä�ã ç�ç r

� é Î à ¢ á â ��Þ å à��4á+à � ã � ã
ä U�ç å çD�2Z(æ"Þ!�Ré ä à�ß�ç ¢�ã �'� ã æ"æ"à��RV å á��h��è4á�è4ç å �4¡ ã æ�Þ���¡SÞ ã ß�ß å �4¡ â ä�ã �4¡Sè ã ¡Sà r(� é Î à ¢ á ã � ã
ä U�ç å ç
Þ!à�æ"Þ!à�ç�à��4á�ç ã æ"Þ!�Bé ä à�ß â ��Þ å à���á�à � ß)à�á��h� � �2Z"æ"Þ!��¡SÞ ã ß â�� à�ç å ¡S� ã � � á��hà�Þ!à]Z���Þ�à1è4ç�è ã
ä�ä UK� ã æ"æ�à��4ç�± ´H²�³]´!´ ¢ ���4ç�á+Þ!è ¢ á â
å �4¡@ç���è�Þ ¢ à â ¢ � � à rJ� è4á2�Ré Î à ¢ á â ��Þ å à��4á�à �G� à�ç å ¡S�mè�ç�è ã(ä�ä U ã ��� Þ!à�ç�ç�à�ç å á�ç�à ä Z1á+��'_µ X ' �P��� � ' Þ!à ã
ä â ä�å Z�à�æ"Þ!�Bé ä à�ß�ç
V å á�� ä à�ç�ç � ��ß å � ã �4á ã
ä ¡S��Þ å á��hß å�¢r¢ ��ß�æ ä à8t å á å à�ç r¶X �gàoVrà ã
ä á�� �]Z ã æ"æ�Þ�� ã
¢ �gà�ç ã � � ß�à�á��g� � � ä ��¡ å à�ç��2Z>�Ré Î à ¢ á â
��Þ å à��4á+à �"â ã � ã
ä U�ç å ç ã � ��â�� à�ç å ¡S� å ç � à�ç ¢ Þ å é&à � å �3é&��� w ç1��Þ7Þ�à ä�ã á+à ��� �4á+à�Þ!��à�á â ç å á�à�ç r

u ��� ¢ à�æ"á Ð'� é Î à ¢ á �Hu ä�ã ç�ç â�Ë � � à ä V å á�� å � � Þ!��¡SÞ ã ß�ß å �4¡ â|; ã �4¡Sè ã ¡Sà�ç Ì·� �jß ã ��U�æ�Þ���¡SÞ ã ß)ß å ��¡ â ä�ã �4¡Sè ã ¡Sà�ç ì4ã ¡ â
¡SÞ!à�¡ ã á�à�ç2�2Z \�ã Þ å�ã é ä à�ç ã Þ�à ¢!ã(ä�ä à �

record
çK��Þ

struct
ç r-� ¡S¡SÞ!à�¡ ã á�à�ç2�2Z ¢ ��ß�ß ã � ��â ç�à�ê
è4à�� ¢ à�ç ã � � \�ã Þ å�ã é ä à�ç

ã Þ!à � à�ç ¢ Þ å é&à � é�U+Z�è4� ¢ á å ���4ç ì ß)à�á��h� � çF��ÞFç�èvé&Þ���è4á å �4à�ç r ¡ à�Þ!à ã ¡S¡SÞ!à�¡ ã á�à�çF�]Z \�ã Þ å�ã é ä à�ç �J�$� ß)à�á��h� � ç ã Þ!à ¢!ã
ä�ä à �
-�35/4w�w à�ç r

class name
{

variables;
methods; // usually for manipulation of the variables

}

� �já�� ã á ¢ ���4á�à�t�á ì Þ!à�ß)à�ß3é&à�Þ2á��hà��Ré Î à ¢ á â ß�� � à ä ���jæ ã ¡Sà �/�&� ã � � á��hàr¡SÞ ã æ�� å�¢ �2ZFá��gàr¡Sà���à�Þ ã(ä=¢!ä�ã ç�ç â ß�� � à ä ���
æ ã ¡Sà �/� ��r.X �hàJ¡Sà��4à�Þ ã
äN¢Bä�ã ç�ç â ß�� � à ä�ì�å ��á�Þ!� � è ¢!å �4¡Pç�á ã á+à ã � � é&àB� ã�\�å ��Þ ì�¢ � ã �4¡Sà�ç å �Há��hà ¢ ����á�à8t�áF�]Z ã æ�Þ���¡SÞ ã ß â
ß å �4¡ ä�ã �4¡Sè ã ¡Sà>á�� ãT¢Bä�ã ç�ç â ß)� � à ä ¡ å \ à��Ké�U ã � ã ¡S¡SÞ!à�¡ ã á�à'�]Z4ß�à�á��h� � ç ã � � \�ã Þ å�ã é ä à�ç Ð

variables

methods

static variables static methods

class name

¸#¹xº�»�»�¼2»¾½©¿�À�Á�Â]ÃWÁ�º�Ä�Ä¾½©¿�ÃWÅ}¹©º�¿�ÃWÆ�º�ÃW¼2»�Ç�º�¿>È�¼�ÃW½ É�¼2¿Êº�¿�Â2Ë�Ì.¼2ÁLÉ�º�Á�½©º�¿�ËFÂ2Í�Î?¼]Ï�¿�½xËS½xÂ2¿�Ð�¸#¹xº�»�»�¼]»<Ñ�Æ�»�Ë&Í|Æ�Á�¿�½x»:ÌÒº
Ó º�Ô�Í|Â]Á�Ë�Ì.¼JÆ�»�¼2Á�Ë�Â�º�ÃWÃWÁ�¼]ÃWº�Ë�¼ÕÎ?º�ËSº�Ö�É�º�Á�½xºyÈ�¹©¼]»�×Oº�¿�Î�Ä�¼]ËxÌ.Â]Î?»¾Ö}Í|Æ�¿�Ç�ËS½xÂ2¿�»�Ø<»�Æ�È�Á�Â]Æ�Ë�½x¿�¼]»�×|ÙÛÚjÈ�Ñ�¼]Ç�Ë�Å}Â2Á�½x¼2¿�ËS¼2Î
À�Á�Â]ÃWÁ�ºpÄ¾Ä�½x¿�ÃWÅ}¹xºp¿�ÃWÆ�º�ÃW¼2».º�¹©»�Â&Í}Æ�Á�¿�½x»SÌ Ó º�Ô�»OËSÂ�½©¿�ËSÁ�Â]Î?Æ�Ç�¼(»�ËSº�Ë�½xÇ�Ç�¹xº�»�»�Å|Ä�¼]Ä&È�¼]Á�»Oºp¿�Î Ó º�Ô�»�Ë�Â�Î�¼2Á�½ É�¼(½©¿�Î�½`É�½xÎ�Å
Æ�º�¹ÜÂ8ÈyÑ�¼2Ç�Ë�»#Í}Á�Â]ÄÝº[ÃW½ É�¼2¿�Ç�¹©º�»�»�Ù
Þ Â]Á#À?Á�º�Ç�ËS½xÇ�º�¹ÜÀ�Á�Â]ÃWÁ�ºpÄ¾Ä�½x¿�Ã�À�Æ�Á�À?Â]»�¼]»#Ë�Ìj¼R¿�Â]ËS½©Â]¿¾Â]Í�º[Ç�¹xºp»�»OÇ�º�¿&È�¼(Æ�»�¼]Î

ß ËSÂ(½©¿�ËSÁ�Â]Î?Æ�Ç�¼RÀ�Á�Â]ÃWÁ�º�Ä�Ä¾¼2Á�Å}Î?¼]Ï�¿�¼]Î�ËxÔ�À�¼2»�Ø

ß ËSÂ(Æ�»�¼(º[Ç�¹xºp»�»Rº�»<º�»�¼]¹xÍ|Å|Ç�Â]¿�ËSº�½x¿�¼]Î[À�Á�Â]ÃWÁ�º�Äàº�¿�Î

ß ËSÂ(Æ�»�¼(º[Ç�¹xºp»�»�Å}»�ËSÁ�Æ�Ç�Ë�Æ�Á�¼Fº�»<º�¿�½x¿�Î?¼8á�Í}Â2Á
Á�¼]Í|¼]Á�¼]¿�Ç�¼ Ó Ì.¼2¿�Á�¼]Å|Æ�»�½x¿�ÃF»�Â]Í|Ë Ó º�Á�¼]Ð

â(ã`ä?å�å�æpå(ä?åFâ(ç�å�èSé_êJë8ì�í©é�î!í}ä!êJê�æ�ï�ð
ñ!ò!æpå�ó(ô5õ�ö2ö]÷?ö.ø�õ�ù¾ú�÷�û.ö]÷?ü�ý8þ[ü!÷?ÿ4ù.÷����2þ����2õ����>÷	��
}ö��!÷�ø�
:ÿ4÷?üoý����!÷?ö
Ó ½xËxÌ.½x¿[Ë�Ì.¼#À?Á�Â2ÃWÁ�º�Ä�Ä�½x¿�ÃWÅ|¹xº�¿�ÃWÆ�º�ÃW¼]Ù��?Ì.¼]»�¼
À�Á�Â]ÃWÁ�ºpÄ¾Ä�¼2Á
Å|Î?¼]Ï�¿�¼2Î�ËxÔ�À�¼2»!ÃW½ É�¼
ËS¼]Ä�À?¹xº�Ë�¼]»�Í|Â]Á!ËxÌ.¼
Î�º�Ë�º(º�¿�Î
Í|Æ�Á�¿�½©»:Ì�ËxÌ.¼<Ä�¼]ËxÌ.Â]Î?»4Ë�Â<Ä�º�¿�½xÀ?Æ�¹xº�Ë�¼<Ë�Ìj¼<Î�ºpËSº�Ù��?Ìj¼<Ç�¼2¿�ËSÁ�º�¹W½xÎ?¼]º(º�½xÄ�»jº�Ë�À?Á�¼2»�¼2¿�ËS½©¿�ÃOËxÌ.¼<Î?º�ËSºFº�¿�ÎFÄ�¼2Ë�Ì.Å
Â]Î?»�Í|Â]Á#ËxÌ.¼�Î?º�ËSºpÅ}Ä�º�¿�½©À�Æ�¹©º�ËS½xÂ2¿�º�»Rº�¿�¼]¿�Ë�½xË�Ô]Ù��?Ì.Æ�»�Ø�½©¿ÕÂ]ËxÌ.¼]Á#Ç�Â]¿�Ë�¼8á�ËS»�ØpÄ�¼]ËxÌ.Â]Î?»<Í|Â]Á#Î?º�ËSº�Å|Ä�º�¿�½xÀ?Æ�¹xºpËS½xÂ2¿
Î?Âo¿�Â]Ë_Ìjº�É�¼oËSÂLÈ_¼�Á�¼]Å Ó Á�½©ËSËS¼2¿�Ù���ÂoË�Ìj¼oÀ�Á�Â]ÃWÁ�º�Ä�Ä¾¼2Á5Ø�È�Â]ËxÌ.Ø�Ë�Ì.¼�Î?º�Ë�ºÕº�¿�ÎÕËxÌ.¼oÄ�¼]ËxÌ.Â]Î?»�Ø_º�Á�¼+Á�¼]¹©º�ËS¼2ÎÕ½x¿�Å
ËSÁ�½x¿�»�½xÇ�ºp¹x¹ Ô���Ñ�Æ�»�Ë<¹©½ ��¼+º�¿�Ô�½x¿�ËS¼]ÃW¼2Á(Ë�Ô�À?¼oÍ|Æ�Á�¿�½©»:Ì.¼2»FÄ�º�ËxÌ.¼]Ä�º�Ë�½xÇ�º�¹!Í|Æ�¿�Ç�ËS½xÂ2¿�»F¹©½ ��¼+º�Î?Î�½©ËS½xÂ2¿�Ø�»�Æ�È�Ë�Á�º�Ç�ËS½xÂ2¿�Ø
Ä�Æ�¹xË�½xÀ�¹©½xÇ�º�Ë�½xÂ]¿�º�¿�ÎoÎ�½`É�½x»�½©Â]¿¾Í}Â2Áj½©ËS»�Ä�º�¿�½xÀ�Æ�¹xº�ËS½©Â]¿�Ð

����� Ó(Ó(Ó Ù Ç5Ìjº�Á�Ë�½x¿�Ã���º�É�º�Ù Ç�Â]Ä ���� "!$#�Å ��� Å ����%���&�% Å('



u7�*)$u ' � X�Ð(�(� £�' u#X"�5u#;"�,+-+�â�ËG�(� ' ;��¤��X ¡ ��) �  7�(%( =�JË9ËJ��)$%2â};"�,)$%("D�F% ' + .�/-.

class Integer // this is a concept-class and does not work in Java

{
int i;
addTo(int j){return i+j;}; multiplyWith(int j){return i*j;}; // etc...

}

� Z-á��hàHç�á ã � � ã Þ � á�U�æ"à�çr�2ZOá��hàH¡ å \ à��8æ"Þ!��¡SÞ ã ß�ß å �4¡ â ä�ã ��¡Sè ã ¡Sà ¢!ã �bé=àHç�è�æ�æ ä à�ß�à��4á�à � é�Uqá�U�æ"à�ç � à Ï �4à � épU
¢Bä�ã ç�ç�à�ç ì á��hà�� \�ã Þ å�ã é ä à�çO�]Z ¢Bä�ã ç�ç â áxU�æ�à2à \ à�� ¢!ã �3é&à � à ¢Bä�ã Þ!à � å �4ç å � à ¢!ä�ã ç�ç�à�ç Ð

class ClassName1
{ ClassName2 identifierOfObject; // declaration of variable of class-type

}

X �gè4ç ãR\�ã Þ å�ã é ä à>�2Z ¢Bä�ã ç�ç â áxU�æ�à Ì ã �)�Bé Î à ¢ á å á�ç�à ä Z Ì ¢!ã �3é&à2ç�à�à�� ã çOæ ã Þ!á �2ZNá��hà2ç�á ã á+àK�]Z ã �)�Bé Î à ¢ á Ð

or, in pointer notation

��Â
Ë�Ì.¼#»�ËSº�Ë�¼#Â]ÍWº�¿$Â8È�Ñ�¼]Ç�ËÜ½x»4ÃW½ É�¼]¿<È�Ô$Â�ÈyÑ�¼]Ç�ËS»!Ö|À�Á�¼]Å|À�Á�Â]ÃWÁ�ºpÄ¾Ä�¼2Î�Â]Á�À?Á�Â2ÃWÁ�º�Ä�Ä�¼]Î4È�Ô$ËxÌ.¼
º�À?À�¹x½©Ç�º�Ë�½xÂ]¿�Å|À?Á�Â]ÃWÁ�º�Ä�Å
Ä�¼]Á�×(Â]Á&È�Ô«É�ºpÁ�½xºyÈ_¹x¼]»JÂ]Í(À?Á�½xÄ�½xË�½ É�¼]Å|Ë�Ô�À?¼]Ù ÚjÈyÑ�¼2Ç�ËS»�Â2Í(»�Ë�º�¿�Î?º�Á�ÎªÇ�¹xº�»�»�¼2»�ÃW½ É�¼2¿�ÈpÔÛË�Ìj¼>À�Á�Â]ÃWÁ�ºpÄ¾Ä�½x¿�ÃWÅ
¹xº�¿�ÃWÆ�º�ÃW¼$Ö0��º�É�º�Ð

String
×�Â]Á.É�º�Á�½xºyÈ�¹©¼]»(Â]Í!À?Á�½©Ä¾½©ËS½ É�¼2Å}ËxÔ�À�¼2»RÖ1��º�É�º�Ð

int
×!Ï�¿�½©»:ÌÊË�Ì.¼[Á�¼]Ç�Æ�Á�»�½xÂ]¿J½x¿�Î?½xÇ�º�Ë�¼]Î

È�Ô=Ë�Ì.¼�Î?½xº�ÃWÁ�ºpÄ ºyÈ�Â8É�¼¾Ö|Â8ÈyÑ�¼2Ç�ËS»[½x¿=Â�ÈyÑ�¼]Ç�ËS»[½x¿DÂ8ÈyÑ�¼2Ç�ËS»�Ù�Ù�Ù�×}Ù Þ Â]Á[¼8á�ºpÄ¾À?¹x¼�Ø4½x¿�ËxÌ.¼�Ç�Â2¿�Ç�¼2À�Ë�Å}Ç�¹©º�»�»�º�È�Â8É�¼�Ø
¿�º�Ä�¼2Î2�
¿�ËS¼]ÃW¼2Á5Ø�ËxÌ.¼

int
Å É�º�Á�½xº�È�¹x¼LÂ]Í�À?Á�½©Ä¾½©ËS½ É�¼2Å}ËxÔ�À�¼�Ø�ÃW½ É�¼2¿�ÈpÔ�ËxÌ.¼(À�Á�Â]ÃWÁ�º�Ä�Ä¾½©¿�ÃWÅ}¹©º�¿�ÃWÆ�º�ÃW¼]Ø]Î?¼]Ï�¿�¼2»
Ë�Ì.¼

»�ËSº�Ë�¼]Ù43¤À?Á�ºpÇ�ËS½©Ç�º�¹�¼8á�º�Ä�À?¹x¼<Â]Í?Ë�Ìj½x»
½xÎ�¼2º�½x»#ÃW½ É�¼2¿�Â]¿oÀ?º�ÃW¼ ����& Ø Ó Ì.¼2Á�¼<º&¿�¼ Ó ¹ Ô�Å|Î?¼]Ï�¿�¼2Î(Ë�Ô�À?¼�Ö15
ºpÁ6��¿�ËS¼2ÃW¼]Á�×
½x»#Æ�»�¼]Î�Í|Â]Á.Î�¼2Ç�¹xº�Á�½x¿�Ã�ºp¿�Î�½x¿�»�ËSº�¿�ËS½xº�Ë�½x¿�Ã$º<É�ºpÁ�½xºyÈ_¹x¼OÖ|Ë�Ìj¼]Á�¼RË�Ìj¼�É�º�Á�½xºyÈ�¹©¼RÇ�º�¿(È_¼R»�¼]¼2¿+º�»�º�¿+¼�7�Æ�½ É�º�¹©¼]¿�Ë_ËSÂ
º�¿�Â8È�Ñ�¼]Ç�Ë�×}Ù

��¿�»�ËS¼2º�Î[Â]Í?Ç�Â2¿�ËSº�½©¿�½x¿�ÃLÂ]¿�¹ Ô+º<É�ºpÁ�½xºyÈ_¹x¼]Å|Î�¼2Ç�¹xº�Á�º�ËS½©Â]¿�Ø�ºFÇ�¹©º�»�»#¼�É�¼]¿oÄ�º�Ô+Ç�Â]¿�Ë�º�½x¿+º&Ç�¹xº�»�»�Å}Î?¼]Ï�¿�½xËS½xÂ2¿�Ø�ºF»�Â]Å|Ç�º�¹©¹x¼]Î
½x¿�¿�¼]Á
Ç�¹xº�»�»�Ø�ÃW½ É�½x¿�Ã&º8�!½©¿�Î�Â]Í�¹©Â]Ç�ºp¹?ËxÔ�À�¼2Ð

class ClassName1
{ class ClassName2 // class-definition

{ ...
}
...
ClassName2 name; // declaration of a variable of that local type (inner class)

}

9�:�:�;=<?>A@CB�D�D�;=DEB�<6;*FG;=D�>6<6HJI-;=F2K(L�<6MCNO;=<�I-;�PQHC:�:�HC:�P"RSHCMCN�TGB�PQ;VU�W�X�Y
Z*[J\G]^]�\G],\`_�acb-d�ae\�fhg >A@CB�D�D,>^B�:VIi;jBlk�;�m�HJI-@C;nMpo�TG;rqts=<vuxw"y{z�|}y�~=~�ux~�w�������ux~����G����ux����y

main() �(� �G��������������G��y�z�|}y�~�~*z�y������Vy�����������y ���
class Program // this is a concept program and does not work in Java

{
main (){ statements }

}

9��-�"�$���(�����(�������������e  R*R*REY¡>}NOB�<6M¢Hc:�P�£�B�¤�B�Y¥>^s=¦ U��-U



.�/�§ +�X! #"&u#X!"$ #��)&%¤u"¨(� ' �,)$�ª�g��X��JÐQ¨(� £�' u#X(â(¨( #� ' )&X���X!��¨*)

� Z á��hàPç���è4Þ ¢ à â ¢ � � à å �4ç å � àPá��gà
main()

â ß�à�á��h� � Þ!à]Z�à�Þ�à�� ¢ à�ç'��á��hà�Þ ¢Bä�ã ç�ç�à�çJ��Þ ¢ Þ!à ã á�à�ç ã � � Þ!à2ZIà�Þ!à�� ¢ à�çO��á��hà�Þ
�Ré Î à ¢ á+ç ì á��hà��)á��hà ¢!ä�ã ç�ç!V å á��já��hà

main()
â ß)à�á��h� �3� ��à�ç7Þ!à�æ�Þ�à�ç�à��4á=á��hà ¢ à��4á+Þ ã
ä æ å à ¢ à-�2Z ã æ�Þ���¡SÞ ã ß�)

u ��� \ à��4á å ��� ã(ä�ä U ì4¢Bä�ã ç�ç�à�ç�V å á�� ã
main()

â ß�à�á��h� � à�� ã é ä à ã �jà�� �"â è�ç�à�Þ'á+� å ç�ç�è�à�ç���ß�à ¢ ��ß�ß ã � � ���bá��hà
ä à \ à ä �]Z
á��hàD��æ"à�Þ ã á å �4¡ â çSU�ç�á+à�ß ì à \ à��4á�è ã
ä�ä UTá�Þ å ¡S¡Sà�Þ å �4¡ ã2¢!ã(ä�ä �]ZSá��gà

main()
â ß�à�á��h� � z�á��hà

java
â ¢ ��ß)ß ã � �

à���á�à�Þ�à � å �4á+� ã á+à�Þ�ß å � ã
ä â V å � � �8Vq�2ZSá��hàD� ã á å \ àD��æ"à�Þ ã á å ��¡ â çSU�ç�á+à�ßÈá+Þ å ¡S¡Sà�Þ!ç ã'¢!ã
ä�ä �2ZSá��hà
main()

â ß)à�á��h� � { r
X � å çTæ"à ¢ è ä�å�ã Þ å á�Um¡ å`\ à�ç ¢!ä�ã ç�ç�à�çRV å á�� ã

main()
â ß�à�á��h� � ã
ä�ä á��hà ¢ � ã Þ ã
¢ á�à�Þ å ç�á å�¢ çt�]Z ã Þ!à�¡Sè ä�ã ÞJæ�Þ���¡SÞ ã ß r

X �hè4ç ì4å �9ß)��ç�ág�Ré Î à ¢ á â ��Þ å à��4á�à � æ"Þ!��¡SÞ ã ß�ß å �4¡ â ä�ã �4¡Sè ã ¡Sà�ç ì á��hà ¢Bä�ã ç�ç â ����á å ���ré&à ¢ ��ß�à�ç>ß���Þ�àJá�� ã �Gç å ß�æ ä U
ã�© à8t å é ä à.V ã U)á�� � à Ï �4à-��à8V áxU�æ�à�ç r

ª b©Ü"í!íd×(«dÓS^5aNÙ
ÓSa�^IÒ�Ü"í�¬YÝNÖ Ò��tÓ�Õ2«NÕp¨�Óp­�Ü!^�Ò=×�®!Ú©ð!^IÜ!^ � � è4á,á��hà>æ�à�Þ!ç�æ�à ¢ á å`\ à-�2Z"á��hà ¢Bä�ã ç�ç¢¯E�Bé Î à ¢ á â ß)� � à ä ¡ å \ à�ç ã �4��á��hà�Þ
å ß�æ"��Þ!á ã �4áOZIè4� ¢ á å ��� ã
ä�å á�Ujá����Ré Î à ¢ á â ��Þ å à���á�à � æ"Þ!��¡SÞ ã ß�ß å �4¡ â ä�ã ��¡Sè ã ¡Sà�ç Ð � ç ¢!ã �)é&àrç�à�à�� å ��á��gà�¡SÞ ã æ�� å�¢
���µæ ã ¡Sà .�° ¹ ì7¢Bä�ã ç�ç â à�t�á�à���ç å ��� ä à�á+ç�á��hà ¢ � � àPé=àHæ���ç å á å ���4à � å � ã ç���Þ!áK�2ZOæ"Þ!��¡SÞ ã ß�ß�à�Þ ¢ Þ!à ã á�à � � å à�Þ ã Þ â
¢ � å�¢!ã
ä0å � � à�t â ç�á�Þ�è ¢ á+è4Þ!à[Z���Þ2à ã ç å à�Þ å � à���á å Ï ¢�ã á å ��� r�+ è ¢!¢ à�ç�ç å \ à ¢!ä�ã ç�ç â à8t�á+à��4ç å ����ç ã � � á��hàrà��4ç�è å �4¡ ¢Bä�ã ç�ç â
� å à�Þ ã Þ ¢ ��U ¢�ã ��é&à�è4ç�à � á+� ��*�/�3|7S�W*�/�±]68��14-�681.�2*>9��O6�².*>7:,4��9�3|��*�AÊ9�����*?-�6�±�r�+ å � ¢ à�á��hà�ç�è4æ"à�Þ â ¢Bä�ã ç�ç�à�ç
ß ã UGé=à)è�ç�à � ß)è ä á å æ ä UÊzIÞ�à�ß�à�ß3é&à�ÞJá��hà ¢!ã Þtà�t ã ß�æ ä à ã é&� \ à]{ ì á�� ã á w0å � � �2Z7ç�á+Þ!è ¢ á�è4Þ å �4¡ ã
ä ç��sß ã�w à�ç å á
æ"��ç�ç å é ä à2á��2à ã ç å à�Þ7Þ!à â è�ç�à ¢ � � à r

£ ã�\�ã Ð�u ä�ã ç�ç�à�ç ã ç"³ Þ���¡SÞ ã ß)ß�à�Þ â|� à Ï � ã é ä à X U�æ"à�ç ã � � ³ Þ!��¡SÞ ã ß�ç Ì £ ã�\�ãP¢Bä�ã ç�ç�à�ç ¢�ã �2é=à'ß���Þ!àOá�� ã �)á�à�ß)æ ä�ã á+à�ç
ZI��Þ7�Ré Î à ¢ á�ç r(� £ ã�\�ã�¢!ä�ã ç�ç�V å á�� ã

main()
â ß�à�á��h� � ¢ ���4ç�á å á�è4á+à�çOá��hà ¢ à��4á+à�Þ7�]Z ã æ�Þ���¡SÞ ã ß r_X �hà�Z�è ä�ä U â Z�è4� ¢ á å ��� ã
ä

à8t ã ß�æ ä à>é&à ä �8V � à Ï �4à�çJáxVr�2£ ã�\�ã â ¢Bä�ã ç�ç�à�ç Ð$X �hà Ï Þ!ç�á ¢!ä�ã ç�ç å �4á�Þ�� � è ¢ à�ç ã æ�Þ���¡SÞ ã ß)ß�à�Þ â�� à Ï �4à � áxU�æ�à ã � � á��hà
ç�à ¢ ��� � ¢Bä�ã ç�ç ã
¢ á+ç ã ç ã æ�Þ���¡SÞ ã ß � è4à)á�� å á+ç

main()
â ß)à�á��h� ��r z X �hà)è4ç�à)�2ZDá��hà�ß�� � å Ï à�Þ!ç

public
ì

staticã � �
void

å ç � à�ç ¢ Þ å é&à � à ä ç�à�V2�hà�Þ�à Ð
public

����æ ã ¡Sà . �
¹ ì
static

���jæ ã ¡Sà .�/ � ã � �
void

é&à�¡ å ��� å �4¡&V å á��
æ ã ¡Sà .�. � {

// a Java class: a programmer-defined type or a program
class VarInteger // programmer-defined type
{ int i; // state: instance-variable

VarInteger( int x ){ i = x; }; // class-method: constructor
public void set( int x ){ i = x; } // behavior: instance-methods
public int get(){ return i; }
public void increment(){ i = ++i; }
public void print(){ System.out.println( i ); };

}
public class Program // program or application
{ public static void main( String unused [] ) // class-method: static main()

{ VarInteger theObject = new VarInteger( 0 );
String theOtherObject;
theOtherObject = new String( "Hello" );
theObject.print();
System.out.println( theOtherObject );

} }
/*
[localhost:~/JavaCodeFiles/Basics1/SCObjectOrientati on1] andreadipietro% javac Program.java
[localhost:~/JavaCodeFiles/Basics1/SCObjectOrientati on1] andreadipietro% java Program
0
Hello
[localhost:~/JavaCodeFiles/Basics1/SCObjectOrientati on1] andreadipietro%
*/

´,µ�¶ áC·hà�Þ-à8t ã ß�æ ä à ¶ Z ã æ"Þ ¶=¸ Þ ã ß�ß�à�Þ âe¹ à=º µ à ¹ áxU�æ�à å çKç¢· ¶ V µGåCµ áC·hà3ç ¶ è�Þ6»!à â » ¶ ¹ à ¶=µ æ ã�¸ à ��¼ ì V*·hà�Þ�àJáC·hàj³ ã
å Þ â
» ä�ã ç�ç½· ã ç'é=à�à µ�åCµ á+Þ ¶ ¹ è�»�à ¹?rÕX ·hà�ç�à�á�V ¶)ã æ"æ�Þ ¶�ã »}·gà�ç[Z ¶ Þ3è�ç åCµ�¸�¾4ã�\�ã » ä�ã ç�ç�à�ç�zIæ"Þ ¶�¸ Þ ã ß ã�µ ¹ »�è4ç�á ¶ ß â(¹ à�º µ à ¹
á�U�æ"à]{ ã Þ�àKáp·gàKß ¶ ç�áFá�U�æ å » ã
ä4ã�µ ¹ à ä à�ß�à µ á ã ÞHU ¶=µ à�ç rG¿ ´ » ä�ã ç�ç>ß ã U ã
ä ç ¶ é&àJè4ç�à ¹ á ¶-À è�ç�á.ZIè4Þ µ4å ç¢· ã » ¶�ä�ä à�»!á åc¶=µ�¶ Z
ß)à�áp· ¶ ¹ ç�s ã ç ¹ ¶ à�ç>áC·hà

java.lang.Math
â » ä�ã ç�ç�V*· å »}· À è4ç�á ¶ Z|Z�à�Þ!ç ã Þ ã�µ�¸ à ¶ Z=ß ã áp·hà�ß ã á å » ã
ä Z�è µ »�á åC¶�µ ç>á ¶ áp·hà

¾Nã�\�ã æ"Þ ¶�¸ Þ ã ß�ß�à�Þjz}Z ¶ Þgß ¶ Þ�à'ç�à�à2æ ã�¸ à�ç"Á / ã�µ ¹V§�Â � { rÃ?Ä^Å ÆÈÇ¥Ç^É	Ê ËJÌ�Æ
main() Í Î�Ï ËJÌ�Ð�ÑÒ Ï�Î ÆÈÊ Ó�ÇÊ Ó�Ç¡ËJÆÈÓ�ËJÊ Æ=ÔÈÅ ÏQÕ

´,µ�ÖCµ�×�Ø¢Ù�µ�Ø�ÖCÙ�Ø�ÖC¶=µ�¶ Z Ù »6Ú Ù�×�× V ÖcØ · Ù
main() Û(Ü�Ý Ø · ¶ ¹ · Ù�×nµ�¶V×�Þ Ý » ÖCÙ Ú ÜlÝ Ù�µ�ÖCµ�¸ V ÖCØ ·àß Ý ×^Þ Ý » Ø"Ø¢¶áØ · Ý main() Û

ÜlÝ Ø · ¶ ¹ Ù�µ ¹ ÖCØ¢×nÞ ß ¶=¸ ß Ù Ü�Û »}· Ù ß Ù » Ø Ý ß6â X · Ý main() ÛeÜ�Ý Ø · ¶ ¹ À�ã�×^Ø ß Ý=Ü Ù�ÖCµ�×,¶=µ Ý ¶ Z Ø · Ý ×�Ø¢Ù�Ø�Ö » Ü�Ý Ø · ¶ ¹ ×Aä Ý t�» Ý ÞGØØ · Ù�ØiÖCØ » Ù�µ�å Ý Ù » Ø�Ö \�Ù�Ø Ý ¹ å U Ù�µ Ý t Ø Ý ß µ�Ù Ú Ý \ Ý µ�Ø z Ø · Ý Öc×^×�ã�ÖCµ�¸,¶ Z Ø · Ýçæ java è�Û » ¶ Ü�Ü Ù�µ ¹ { r ´ º�ß ×^Ø Ý t Ù Ü Þ Ú Ý ¶ Z ×�ã »}·Ù » Ù�× Ý ÖC×E¸QÖ \ Ý µS¶�µlÞGÙ�¸ Ý .�Â Á r

new
¾tÙ�\�Ù âçé Ý Z Ý ß Ý µ » Ý=Û X U Þ Ý ×8Ù�µ ¹ Ø · Ý Ö ß,ê µ�×^Ø�Ù�µ�Ø¢ÖcÙ�Ø¢ÖC¶�µ V ÖCØ · Ø · Ý newÛ T Ý UWV ¶ ß ¹,ë é Ý=Ü�Ý�Ü å Ý ß Ø · Ý Öcµ�Ø ß ¶ ¹ ã » Ø�ÖC¶=µì¶ ZÞ ß Ö Ü ÖCØ¢Ö \ Ý�Û Ø U Þ Ý ×�¶=µnÞ	Ù�¸ Ý"í °�r � Ù ß ÖCÙÈå Ú Ý ×O¶ Z Þ ß Ö Ü ÖcØ¢Ö \ Ý�Û Ø U Þ Ý · Ù�\ Ý Ø · Ý Ö ß Ö ¹ Ý µ�Ø¢Ö º Ý ß�º�t Ý ¹ Ø�¶"Ù�µ2Ù ¹G¹ ß Ý ×�×îÖCµ�Ø · Ý » ¶ ÜlÛÞ	ã�Ø Ý ß £ × é Ù�µ ¹ ¶ Ü ´ »^» Ý ×�×�ï Ý=Ü ¶ ß:U�z(é ´,ï { rFX · Ý × Ý Ø U Þ Ý ×Aä V ÖCØ · Ö ¹ Ý µ�Ø�Ö º Ý ß ×ðå Ý ÖCµ�¸SÙ�µìã�µ »}· Ù�µ�¸ Ý Ù�å Ú Ý ß Ý Z Ý ß Ý µ » Ý ä

.�/�§ V(V(V r »}· Ù ß Ø�ÖCµ�¸�¾�Ù�\�Ù r » ¶ Ü ê +��")$° Û(ñ�ñ�Û(ñ�ñ Á /�§ Á Û ¼



¾Q´ � ´ â�é"ò"ó�ò"é"ò )$u ò Û XGô ³�ò + ´ )$�¤X ¡ ò"ê�é�ê )n+�X ´ )$X ê ´ X ê ¨*)�õ ê X ¡ X ¡ ò
NEWÛ T ò ôOõà¨ é � .�/�°

Ø · ã�×½å Ý ÖCµ�¸`¸ Ú ã Ý ¹ Ø¢¶�Ø · Ý é ´,ï Û Ù ¹	¹ ß Ý ×^×2Ù�µ ¹ Ý tQ· ÖJå-ÖCØ¢Öcµ�¸öÙ º�t Ý ¹ å Ý · Ù�\�Öc¶ ß$z Ù ¹G¹ ÖCØ¢ÖC¶�µ�ä ¹ Ö \�ÖC×�ÖC¶�µ V ÖcØ · µ�ã Ü å Ý ßØ U Þ Ý × { ä÷Ù ß Ý » Ù ÚcÚ Ý ¹ Ù�Ø¢¶ Ü Ö » Û ¶ ß Þ ß Ö Ü ÖCØ¢Ö`\ Ý=Û Ø U Þ Ý × r ³�ß Ö Ü ÖCØ¢Ö \ Ý�Û Ø U Þ Ý × » ¶=µ�×�Ø¢ÖCØ�ã�Ø Ý Ù�µøÖcµ�Ø Ý ¸ ß Ù Ú Þ	Ù ß Ø�¶ Z Ø · Ý ¾�Ù�\�Ù Ú Ù�µ Û¸Qã�Ù�¸ Ý Ù�µ ¹ Þ ß Ý × »6ß Ö å Ý Ø · Ý ¹ Ù�Ø¢Ù Û Z ¶ ß Ü Ù�Ø z int
â / å U Ø Ý × { Ù�µ ¹ Ø · Ý ÞG¶=×�×^ÖJå Ú Ý8Ü Ù�µ�ÖCÞGã Ú Ù�Ø�ÖC¶=µ�× z ´ ¹G¹ ÖCØ¢ÖC¶�µ�ä + ã4å-Ø ß Ù » Ø¢ÖC¶�µ�äïìã Ú Ø�ÖCÞ Ú Ö » Ù�Ø¢ÖC¶�µ�ä � Ö \�ÖC×�ÖC¶=µ { r�õ ÖCØ · \�Ù ß ÖCÙ�å Ú Ý ×?¶ Z Þ ß Ö Ü ÖCØ�Ö \ Ý=Û Ø U Þ Ý Ù�×�×�ÖC¸Qµ Ü�Ý µ�Ø · Ù�ÞGÞ Ý µ�×-å U Û \�Ù Ú ã Ý ä�Ø · ÖC× Ü�Ý Ù�µ�×ðØ · Ù�Ø�ùJú�ûçú�ûçüQú�ùcýþQÿCÿ�� ��� ûEú ���ü��
	�� þ�
 � úÙ�µ�Ù�×�×^ÖC¸Qµ ÜlÝ µ�Ø » ¶=ÞGÖ Ý ×�Ø · Ý�� Ù Ú ã Ý Ø¢¶SØ · Ý�� Ù ß ÖCÙ�å Ú Ý=Û µ�Ù Ü�Ý�� ×,Þ	Ù ß Øv¶��OØ · Ý é ´,ï����n×^ã�Ù ÚCÚ � Ù » ¶ Ü Þ	ã�Ø Ý ß Þ ß ¶ » Ý ×^× Ý ×� Ù ß ÖCÙ�å Ú Ý ×ç¶��tÞ ß Ö Ü ÖCØ�Ö ��Ý=Û Ø � Þ Ý ×��(Ù�×^Ø Ý ß Ø · Ù�µj¾�Ù � Ùn¶Aå�À Ý » Ø¢×v¶�� »AÚ Ù�×�× Û Ø � Þ Ý �¾�Ù � Ù�¶���� Ý ß ×"Ø��S¶��îÖCµ ¹ ×v¶���å-Ù�×^Ö » µ�¶=µ Û Þ ß Ö Ü ÖCØ�Ö ��Ý=Û Ø � Þ Ý ×Aä�Ø · Ý ×^¶ Û » Ù ÚCÚ Ý ¹ ß Ý � Ý ß Ý µ » Ý=Û Ø � Þ Ý × â

�! #"%$
$'&�(*),+.-0/ ã ß6ß Ý µ�Ø Ú � ¹ ÖC× » ã�×�× Ý ¹ �á´ � Ù ß ÖCÙÈå Ú Ý ¶��?Ø · Ù�Ø*Ø � Þ Ý Öc×VÖCµ�×�Ø¢Ù�µ�Ø¢ÖCÙ�Ø Ý ¹ å � Þ ß Ý º�1 ÖCµ�¸�Ù » ¶=µ�×^Ø ß ã » Ø¢¶ ß Û » Ù ÚcÚ�SÖCØ · Ù
newÛ � Ý � �S¶ ß ¹32 �(¶ ß Ü ¶ ß Ý × Ý=Ý ÞGÙ�¸ Ý .�/�Â �

".4546"%).&�(*),+.- é Ý Ù Ú Ö�7 Ý ×*Ù�×^Ö Ü Þ Ú Ý �e¶ ß Ü ¶��îÙ�¸Q¸ ß Ý ¸QÙ�Ø�ÖC¶=µ`¶�� � Ù Ú ã Ý ×�¶ ß ¶Aå�À Ý » Ø Û ß Ý � Ý ß Ý µ » Ý ×8�:9?Ù ß ÖCÙ�å Ú Ý ×,¶�� »AÚ Ù�×�× Û Ø � Þ ÝÙ�×;� Ý ÚCÚ Ù�× � Ù ß ÖCÙ�å Ú Ý ×v¶��tÞ ß Ö Ü ÖCØ¢Ö ��Ý=Û Ø � Þ Ý Ù Ú �2Ù � × » Ù�µjå Ý Ù�¸Q¸ ß Ý ¸QÙ�Ø Ý ¹ Ù�×vÙ�µlÙ ß6ß Ù � �<9?Ù ß ÖCÙ�å Ú Ý ×v¶���Ù ß^ß Ù � Û Ø � Þ ÝÙ ß Ý ß Ý » ¶=¸Qµ�Ö�7ÈÙÈå Ú Ý å � Ø · Ý å ß Ù » � Ý Ø�× [ ]
ã�× Ý ¹ ÖCµ ¹ Ý »AÚ Ù ß Ù�Ø¢Öc¶=µ�Ù�µ ¹ ß Ý � Ý ß Ý µ » Öcµ�¸�ä��(¶ ß Ü ¶ ß Ý × Ý=Ý ÞGÙ�¸ Ý §�°�/ �

´,µ Ý 1 Ù Ü Þ Ú Ý ¶���Öcµ�Ø ß ¶ ¹ ã » ÖCµ�¸jÙ »AÚ Ù�×^× Û Ø � Þ Ý · Ù�×�å Ý�Ý µ�¸QÖ ��Ý µ�ÖCµöØ · Ý Þ ß Ý » Ý ¹ ÖCµ�¸,Þ ß ¶=¸ ß Ù Ü ¶�µ�Þ	Ù�¸ Ý .�/�§ �;= · Ý ß Ý · Ù�×å Ý=Ý µ ¹ Ý º µ Ý ¹ Ù »AÚ Ù�×�×8> Û Ø � Þ Ý�?îæ 9?Ù ß6ê µ�Ø Ý ¸ Ý ß è Ù�µ ¹ � ß ¶ Ü Ø · Öc× »AÚ Ù�×^× · Ù�×vå Ý=Ý µìÖcµ�×^Ø�Ù�µ�Ø�ÖCÙ�Ø Ý ¹ Ù�µ{¶Aå�À Ý » Ø@> ß Ý � Ý ß Ý µ » Ý ¹å � Ù�µ�Ö ¹ Ý µ�Ø¢Ö º Ý ß æ Ø · Ý ¨ å�À Ý » Ø èA? �= · Ý ÖCµ�Ø Ý ß �(Ù » Ý�Û Ø � Þ Ý ¸QÖ ��Ý ×�Ù � Ù ß ÖCÙ�µ�Ø÷¶��QØ · Ý »AÚ Ù�×^× Û Ø � Þ Ý �(¶ ß�» Ù�× Ý ×î¶�� Ü ã Ú Ø¢ÖCÞ Ú Ý=Û ÖCµ · Ý ß ÖcØ¢Ù�µ » Ý äB�e¶ ß Ü ¶ ß Ý × Ý=Ý Þ	Ù�¸ Ý�C�í Â �
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String name = "Text";

String name2 = name;

Java compiler

name

name2

Variable of reference−type:

Java source−code

// "String" is a reference−type in Java

// another name for the SAME object

00100

� ß Ý � Ý ß Ý��y�6Ý ÖC×,Ù �K��� Ø�Ù�Ö ��Ý ß � � ß Ù é �,ï Û Ù<�%� ß Ý ×�×:�p�ðÖ � � � Ù � å Ýi� �OÙ �N�QÝ �jå � Ø�� Ý Þ ß ��� ß Ù ÜlÜ�Ý ß å � Ù�×^×�Ö ����Ü�Ý�� Ø��=%�ðÙ�Ø � ×2Ù � Ö Ü Þ � ß Ø¢Ù � ØS�GÖ���� Ý ß Ý��y�6Ý Ø �s  Ù � Ù � Ù ß ÖCÙ�å Ú Ý × � ��Þ ß Ö Ü ÖcØ¢Ö ��Ý�Û Ø � Þ Ý �p� Ý ß Ý Ø*� Ý ß Ý � Ý ß Ý��N�^Ý ×�Ù ß Ýf¡ 1 Ý �öØ � Ù �ÙQ�3� ß Ý ×^× � �ðØ*� Ý é �,ï Û ×�Þ	Ù �6Ý �¢� � �ìØ*� Ý Ù � Ø � �OÙ�×�×�Ö ��� Ö �N��� Ù ß ÖCÙÈå Ú Ý × � �OÞ ß Ö Ü ÖCØ�Ö ��Ý=Û Ø � Þ Ý Ø �lÝ Ù � � � Ø�� Ý ß �SÖCØ*� Ø*� Ý
Ý�£ ã�Ù Ú ×�Ö ��� > T ?�ÜlÝ Ù � × �K� Þ � Ö �N� �p>(× Ý�Ý Ø*� Ý�� ß Ù�Þ��ðÖ � × ��� ÞGÙ �QÝ�í<¤<? ó � ß � Ù ß ÖCÙ�å Ú Ý × � � ß Ý � Ý ß Ý��N�^Ý=Û Ø � Þ Ý Ù�×�×^Ö ����Ü�Ý�� Ø þQÿCÿ�� ��� ûS¥ ���ü��
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CBg<g ¨ = é � / =.� é"ê r¢« / mp¬ ò � r ¬­¬��s=3� â mpq   ò / = Û m é"ê�ò r =3�s= ê m r
> ?÷Ü�Ý Ù � × âtê � � åB® Ý�� Ø¢×?Ù � �nÙ�×^× ��� ÖCÙ�Ø Ý � � Ù Ü�Ý ×?Ù ß Ý¯� Ö ��Ý�� ä ß Ý Ù�×^×�Ö ����Ü�Ý�� Ø � � � Ù Ü�Ý ×-å � ã�×^Ö �y� Ø*� Ý8Ý�£ ã�Ù Ú ×�Ö ��� > = ?��� Ú � Ý 1 � �ðÙ �N�QÝ × ß Ý � Ý ß Ý��N�6Ý ×Aä �N� Ø�Ø�� Ý*Ý�� Ø�Ö ß Ý�� åB® Ý�� Ø¢äQÙ�×çÖ � �GÖ � Ù�Ø Ý �l�SÖCØ��OÖ � Ø*� Ýl� ß Ù�Þ��OÖ � Ù�å �°��Ý �/ � Þ � Ö �N�s� �tÙ ��� åB® Ý�� Ø¢äQÙ � Ù ß ÖCÙ�å Ú Ýp� � ß Ý � Ý ß Ý��N�6Ý�Û Ø � Þ Ý ä�ÖC×±� ����Ý �SÖCØ���Ù clone() Û(Ü�Ý Ø�� � �nÙ�×S� Ý × � ß Ö å Ý �Eå Ý Ú � � â

RAM

String name = "Text";

Java compiler

name

name2

Java source−code

// "String" is a reference−type in Java

// a copy of the object

Copying a variable of reference−type with the clone()−method:

String name2 = name.clone();
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=%� Ý clone() Û(Ü�Ý Ø�� � � �3}!�;u;²��yw!~³�´x�w!µ¶�;�!·�wy�!z Ø��OÙ�Ø �
��� Ø¢Ù�Ö � ×½Ø*� Ý ×^Ù ÜlÝ �GÙ�Ø¢Ùs� r ¬ }yw!z3²�}yx�~¸�´}!wy|%wy} Ûwyx��yw�z¹�ºz%���yzfx�wyµ»�;�y·�w!�yz¹¼ > ê Ø.� �=Ý × r m�= æ ß Ý Ø�ã ß � Ø*� Ýp��Ý � � åB® Ý�� Ø è ÖCØ�× Ý Ú � ¼ ?=%�OÖC×E×�Ø¢Ù�Ø Ý=Ü�Ý�� Ø�ÖC×EØ ß ã Ý Ö � Ù ÚCÚ �QÝ���Ý ß Ù Ú ÖCØ ��â   Ù � Ù Û(Ü�Ý Ø�� � �G×n�SÖCØ*� ß Ý Ø¢ã ß ��Û Ø � Þ Ý × � ��Ø*� Ý Þ ß Ö Ü ÖCØ�Ö ��Ý �îÖ � � ß Ý Ø¢ã ß � Ø*� Ý� Ù ß ÖCÙÈå Ú Ý=Û�� Ù Ú ã Ý ÖCØ�× Ý Ú ���yq"ã�Ø�Ö���Ø*� Ý }ywyz%²�}yx Û z%�N�3w½�;|f�!x��   �Q�3����wyz%���;u�{]~F�;|W}!wy|%wy}!wyx��yw Û z3�y�3w äGØ*� Ý�� ä Ú Ö � ÝØ*� Ý clone() Û(ÜlÝ Ø*� � �	ä�Ø*� Ý*ÜlÝ Ø*� � � ß Ý Ø�ã ß � × ��� Ú#� Ù ß Ý � Ý ß Ý��y�6Ý Ø � Ø*� Ýp� åB® Ý�� Ø ¼=%� Ý�� Ù Ü�Ý¾� � ÝI��Ý ßH� ß Ý � Ý ß Ý��N�^Ý=Û Ø � Þ Ýf�
� ã Ú ��å Ý ×^ãN� ¡ 1 Ý ���SÖCØ*�$Ø�� Ý¾� Ù Ü�Ý�æA¿y� Ö � Ø Ý ß è > ¨ Ø ß Ö �N��¿!� Ö � Ø Ý ß Ö � ×^Ø Ý Ù<� � �
String ? ä4Ø � ß Ý�À�Ý�� ØiØ*� Ý �GÖ��5� Ý ß Ý��N�^Ý Ø � Ø�� Ý�� Ù Ü�Ý � � Ù Ú ã Ýl� �¹�	Ù�Ø�Ù�Ø*�OÙ�Ø3�OÙ�×vÙjÞ ß Ö Ü ÖcØ¢Ö ��Ý�Û Ø � Þ Ý �Á¬*Ù�Ø¢Ù � �tÞ ß Ö Ü ÖCØ�Ö ��Ý=ÛØ � Þ Ý �OÙ�× ��� Ú � ����Ýs� Ù Ü�Ý ä�Ù�×�×�Ö ����Ü�Ý�� ØN�SÖCØ*� Ø*� Ýjæ T è¢Û�� Þ Ý ß Ù�Ø � ß �
� Þ	Ö Ý ×8Ø*�OÙ�Ø � Ù Ú ã Ý � õ � Ý ß Ý Ù�×l�	Ù�Ø¢Ù � � ß Ý � Ý ß Ý��N�6Ý�ÛØ � Þ Ý�� Ù � �OÙ ��Ý2Ü ã Ú Ø¢ÖCÞ Ú Ý�� Ù Ü�Ý ×Aä ÜlÝ Ù � Ö �y� Ø*�ðÙ�Ø Ü ã Ú Ø�ÖCÞ Ú Ý Þ � Ö � Ø Ý ß ×jÙ ß Ý ß Ý � Ý ß Ý��N� Ö �N� Ø�� Ý ×�Ù Ü�Ý �	Ù�Ø¢Ù<Â%� Ý ß Ý Ù�× Û×^Ö ����ÜlÝ�� Ø��SÖCØ�� Ø�� Ýöæ è�Û5� Þ Ý ß Ù�Ø � ß ®�ã�×^Ø Ü ÙB� Ý ×�Ø*� Ý Þ � Ö � Ø Ý ß × Ý�£ ã�Ù Ú ��=%� Ý Ù�×^×�Ö ����Ü�Ý�� Ø Û�� Þ Ý ß Ù�Ø � ß ä"ã�× Ý �½�SÖCØ��Ö�� Ý�� Ø¢Ö ¡�Ý ß × � � ß Ý � Ý ß Ý��N�6Ý�Û Ø � Þ Ý ä�� ��Ý × �N� Ø �
� Þ � Ø�� Ý �	Ù�Ø¢Ù ¼

identifier of clone
identifier1

identifier2

identifier4

identifier3

identityX

identifierOfClone = identifier1.clone();

identityY

� � � � Ù Ü�Ý±� � ß Ý � Ý ß Ý��y�6Ý=Û Ø � Þ Ý�� Ù � å Ý Ù�×�×^Ö ����Ý �nØ*� Ý Ú ÖCØ Ý ß Ù Ú null ä8�p�OÖ � � Ú Ý Ø�×ðØ�� Ý±� Ù ÜlÝ ß Ý � Ý ß Ý��y�6Ý��N� Ø��OÖ �N� �

name

name = null;

?

CBg<g �p�p�S� � �ðÙ ß Ø�Ö �N�8  Ù � Ù<� �
�=Ü êv¨ q r ¤�Û(ñ�ñ�Û(ñ�ñ<©Qg<k<©�Û�ª



  �,9,� â / o � ¨!¨�ò@¨ CBg<Ã
variableName = null; // an identifier of reference-type not yet assigned

NullLiteral

null

d�Ä X�XÆÅSÇ ^_E
J Y3X�âUT � ã ÚCÚê � ×�Ø¢Ù �N�6Ý × � � ß Ý � Ý ß Ý��y�6Ý=Û Ø � Þ Ý ×:>eØ � å ÝçÜ�� ß Ý Þ ß Ý�� ÖC× Ý ä4Ö � ×�Ø¢Ù �N�6Ý × � � �N����Û Ù�åi×^Ø ß Ù � Ø � Ú Ù�×�× Ý ×vÙ � �2Ù ß^ß Ù � × ? Ù ß Ýl� ß Ý Ù�Ø Ý �å � Þ ß Ý�¡ 1 Ö �N� × �=Û�� Ù ÚCÚ Ý �fÈ<ÉNÊ�Ë�ÌIÍ�Î:È<ÌIÉNÍ�Ï�Ð�Ñ3ÌIÒ�ÉNÓ�Ô��fÕ�Ö*��Ö*��× newØ �;× � � ��Ù � ��Ù;Ú � �
Û<Ü6Ü Õ �N� Ô ��Ø��
ÛQÜ�Ü ×��fÝAÞNÈ<ÌIÉNÍ�ßNÏÐ�Ñ%ÌIÒ:ÉyÓ�Ô°à,�3×�Ô �KÙ Õ Ú ×�� Ü�Û ÖA× Ùs����á%Û<� × CBÃ!C �i>�=%��× clone() Ø�â ×�Ö*� � �¸Õ�Ô Û � Û<� Ö ��Ù � Ø5â ×�Ö�� � �%à Ú × �
Û<ã Ô8× �
ÛQÜ�Ü Õ �N� Ö*��Õ�Ôâ ×�Ö*� � � �
Ù × Û Ö�×�Ô ÛF� ×I� �IÚ ®8× � Ö Û<� ��Ö���Õ�Ô â ×�Ö*� � � Ù ×�Ö ãNÙK� Ô ÛFÙ ×���× Ù × �N� ×SÖ � Ö*� Û Ö �IÚ ®8× � Ö�� ? äKå ÓIæcç#è é ä ç å è æSêÈÓIëì ê ä ç å è í]î ï.ðKç#ñ å ëhæ
ClassName variableName = new ClassName();
// Class-methods with the class-name are called constructors.

=%��×
newØ �;× � � ��Ù �WÕ �´�
��� ® ãN�N� Ö�Õ ��� �fÕ6Ö*� Û¸�
��� Ô8Ö Ù
ãy� Ö ��ÙSÛ<Ü6Ü����KÛ Ö�×�ÔpÖ*��× â × â���Ù � à �
Ù × Û ÖA×�Ô Û<� ��Õ � Õ�Ö�Õ ÛQÜ Õ�7h×�ÔpÖ���× �IÚ!Ø®8× � ÖA�.=%��× � Ö���× �yÛ<Ù Õ ÛBÚ!Ü × Ø5�NÛQâ ×p>�Õ��%× � ÖAÕ ¡ × Ù
?ÁÙ × á3Ù ×�Ô8× � ÖAÔ Û�Ù ×���× Ù × �N� ×lÖ � Ö*��× �°Ú ®8× � Ö�Â3Ö*��× �yÛQÙ Õ ÛBÚnÜ × Ø��NÛ<â ×p� � ×�Ô �N� ÖÙ × á%Ù ×�ÔK× � Ö,Ö*��× �IÚ ®8× � Ö,Õ�ÖAÔK× Ü �*à �K��� Ö Ù
Û<Ù � Ö �l�yÛ<â ×�Ô � � �yÛ<Ù Õ ÛhÚ!Ü ×�Ô;�fÕ�Ö*� á%Ù Õ â Õ�ÖAÕ � × Ø Ö � á × ¼q@× Ü�� �òÖ*��× á%Ù
��� ×�Ô8ÔK×�Ô � ���3× �°Ü�Û<ÙKÛ Ö�Õ ��� à â × â���Ù � ÛQÜ�Ü����KÛ Ö�Õ ����Û<� �ºÕ � Ô8Ö Û<� Ö�Õ Û ÖAÕ ����Û<Ù × �
��â�á%Û<Ù ×���� ��ÙS�yÛ<Ù Õ ÛBÚ!Ü ×�Ô � �á%Ù Õ â Õ6Ö�Õ � × Ø Ö � á × Û<� � �yÛQÙ Õ ÛBÚnÜ ×�Ô � � Ù ×��5× Ù × �y� × Ø Ö � á ×�ó

�yÛQÙ Õ ÛBÚnÜ ×�Ô � �ÁÖ � á × Ø ¬p× �°Ü6Û<Ù
Û ÖAÕ ��� � Ü�Ü����
Û ÖAÕ ��� ôv� Ô8Ö Û<� Ö�Õ Û ÖAÕ ���
Ø�á3Ù Õ â Õ�Ö�Õ � × PrimitiveType name = value;Ï5Í�Ñ3ÝAÑ3Í�Ñ%Ê:È<Ñ

ClassType name = new ClassType(); õ Þ�È<ÉNÊ�Ë�ÌIÍ�Î:È<ÌIÉyÍ�Ï�È<ÞNö_ö
Ø�Ù ×��5× Ù × �N� ×¯> Û<ÙKÙ
Û � ? PrimitiveType [] name = new PrimitiveType[];

> Û<ÙKÙ
Û � Ô°àQÔK×�× á3Û<� × k<¤Qg<?Ø�Ù ×��5× Ù × �N� ×¯> Û<ÙKÙ
Û � ? ClassType [] name = new ClassType[]; ÷]ø � øyù ÿ
Stringú�û
ü�ú�ý�þ#ÿ ���ôv�� NÛ8�yÛ à'Ö���× String Ø��°Ü�Û Ô8Ôy� Û Ô Ú ×�× ��Û<Ü�Ü�� �f×�� ÛQ� × 1 � × á Ö�Õ ��� Ö � Ö���× � × � × ÙKÛ<Ü'�°Ü�Û Ô8Ô Ø�ã Ô Û<� ×�Â Û@ ÁÛ8�yÛ String Ø5�°Ú ®8× � Ö�KÛ<�¢Ú ×pÕ � Ô8Ö ÛQ� Ö�Õ Û Ö�×�� Ü Õ �;× Û¯�yÛ<Ù Õ ÛBÚ!Ü × � � á3Ù Õ â Õ�Ö�Õ � × Ø Ö � á ×�ó

String s =
�
text

�
;m �yÜ � Õ � Ö*��Õ�Ô¯Ô á × � Õ Û<ÜÁ�KÛ ÔK× � �NÖ���× String Ø5�
Ü�Û Ô8Ô°à  NÛ8�yÛ�Û<Ü�Ü6� �fÔ ÛQ� Õ � ÔKÖ Û<� ÖAÕ Û Ö�Õ ���¾Ü Õ#�.×�Ö*� � ÔK× ã Ô8×��p�fÕ�Ö*� �yÛ<Ù Õ ÛBÚ!Ü ×�Ô� � á3Ù Õ â Õ�Ö�Õ � × Ø Ö � á ×���� � Ö ãNÛ<Ü�Ü � Ö*��× String Ø��°Ü�Û Ô8Ô Û<Ü Ô ��Û<Ü�Ü�� �fÔ@× � × Ù � String Ø��IÚ ®8× � ÖNÖ ��Ú ×�Õ � Ô8Ö Û<� ÖAÕ Û ÖA×�� ã Ô8Õ �N� Ö*��×

newØ �;× � � ��Ù � á3Ù × ¡ 1 Õ �y� Ö*��× String Ø��
��� Ô8Ö Ù
ãy� Ö ��Ù ó
String s = new String(

�
text

�
);=%��Õ�Ô±Ô8Ö Û<� � Û<Ù �S� Û � � �¹Õ � Ô8Ö Û<� ÖAÕ Û ÖAÕ �N���°Ú ®8× � Ö�Ô � � �°Ü6Û ÔKÔ Ø Ö � á ×:� Û Ô Ú ×�× �fã Ô8×�� â�ãNÜ ÖAÕ á%Ü � Õ � Ö*��× á%Ù × � Õ ��ã Ô á3ÙK����ÙKÛ<â ÔK�

 NÛ8�yÛ ó / Ü�Û Ô8Ô8×�Ô�� =%��×�� ��Ü�Ü�� �fÕ �N� Ô8× � Ö�Õ ��� Ô ã Ô8×WÖ���× �°Ü�Û Ô8Ô Ø5�K���N� × á Ö�Ö ��� ×�Ö*��× Ù �fÕ6Ö*� Ö*��×�Õ6�3× Û¸� � Û�Ù ×��5× Ù × �y� × Ø Ö � á ×Ö � �%×�Ô �
Ù Õ Ú ×pÖ*��×  ÁÛ8�yÛQØ Ô á × � Õ ¡y�@Ù × ÛQÜ Õ�7 Û ÖAÕ ����� � á3ÙK����ÙKÛ<â�â × ÙvØ �%× ¡N� ×�� �
Ü�Û Ô8ÔK×�ÔK�;=%��Õ�Ô¯Õ �N�°Ü�ã �%×�Ô
àQ� ��Ù × 1 ÛQâ¸á%Ü ×�à�Õ �N� × Ù�
Ü�Û Ô8ÔK×�Ô°à Û<�N��� � â���ã Ô �°Ü�Û Ô8ÔK×�Ô Û<� � Û<�N��� � â¸��ã Ô �°Ú ®8× � Ö�Ô°à%Ô ãNá3á%Ü × â × � Ö�×�� Ú � Ô �
��á Õ �y��Øy��ÙSÛ<�
� ×�Ô8ÔKÕ Ú Õ Ü Õ�Ö � �
��� ÔKÕ6�3× Ù
Û<ØÖAÕ ��� Ô°�ôv� Ö*��× á3Ù × � Õ ��ã Ô � � ÛQá ÖA× Ù à�Ö*��×@�3×�Ô �KÙ Õ á Ö�Õ ���F� � á%Ù
��� ×�� ãNÙKÛ<Ü Õ�7 Û ÖAÕ ���±Ú � ã ÔKÕ �N��â ×�Ö*� � �3Ô%� Û � â���Ù ×�Õ â¸á%Ü Õ �KÛ Ö�Õ ��� Ô�Ö*� Û<��K��ãNÜ � Ú ×¢� ��Ù Ô8×�× ��Ú � Ö*��× á3ãNÙ × �
���N� × á Ö��	�
à¹Ö*��×�Ô Û<â ×¢Õ�ÔlÖ ÙKã ×@�fÕ6Ö*�tÖ���×�Õ â�á%Ü × â × � Ö Û ÖAÕ ����� �!Ö���× �°Ü6Û ÔKÔ Ø��
���y� × á Ö Ú �Ö���×  NÛ8�yÛFá3ÙK����Ù
ÛQâ¸â Õ �y��Ø5Ü�ÛQ�N��ãNÛ<� ×��


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

/ Ü6Û ÔKÔ Ø �3× �°Ü�Û<ÙKÛ Ö�Õ ���tâ�Û � Û<Ü Ô �¢Ú × �
Û<Ü6Ü ×�� �°Ü�Û Ô8Ô Ø �%× ¡N� Õ�Ö�Õ ������Ù��°Ü�Û ÔKÔ Ø Õ â¸á%Ü × â × � Ö Û Ö�Õ ��� �¾=%��×³ÔKÖ Û<� � Û<Ù �  NÛ8�yÛ<Ø � ��Ù
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