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Conta c;
c = new Conta(“12-3”);

c.creditar(100);
c.debitar(80);

System.out.print(
  c.getSaldo());
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double tmp = saldo;
tmp = tmp + 5;
saldo = tmp;
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saldo = saldo + 5;
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Conta c;
c = new Conta(“12-3”);

   c.creditar(100)
||
   c.debitar(80)

System.out.print(
  c.getSaldo());
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Conta c;
c = new Conta(“12-3”);

   c.creditar(100)
||
   c.debitar(80)

System.out.print(
  c.getSaldo());
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Conta c;
c = new Conta(“12-3”);

   c.creditar(100)
||
   c.debitar(80)

System.out.print(
  c.getSaldo());
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class Conta {...
  private double saldo = 0;
  void creditar(double vc) {
1   double tmpc = saldo;
2   tmpc = tmpc + vc;
3   saldo = tmpc;
  }
  void debitar(double vd) {
A   double tmpd = saldo;
B   tmpd = tmpd - vd;
C   saldo = tmpd;
  }
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c.creditar(100) || c.debitar(80)
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•1 2 3 A B C U�VAW-X-Y5Z [A\-]9^9_ 20 `
•A B C 1 2 3 a�bAc-d-e5f gAh-i9j9k 20 `
•1 A 2 3 B C a�bAc-d-e5f gAh-i9j9k -80 `
•A 1 2 B C 3 a�bAc-d-e5f gAh-i9j9k 100 `l m m m
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Conta: àká�â�ãkäæåçá�èéã�èêfëíìaîðïañ*ògïôógõ�ñuógõ�öæömïañ*ògï2÷x÷ø÷
class Conta {...
  private double saldo = 0;
  synchronized void creditar(double vc) {
1   double tmpc = saldo;
2   tmpc = tmpc + vc;
3   saldo = tmpc;
  }
  synchronized void debitar(double vd) {
A   double tmpd = saldo;
B   tmpd = tmpd - vd;
C   saldo = tmpd;
  }
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c.creditar(100) || c.debitar(80)
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•1 2 3 A B C UWV9X5Y5Z0[ \9]5^C_C` 20 a
•A B C 1 2 3 bWc9d5e5f0g h9i5jCkCl 20 a
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synchronized void m(...) {
  corpo
}

void m(...) {
  synchronized(this) {
    corpo
  }
}

§o¨v©�ª3« ¬O« ­�®�ª=©s¯
°9±s²O³ ´�µ5¶ ·9¸O¹(·9º»"¼�½s¾À¿�Á9Âs½OÃ7Ä ¾xÅ�Æ9Â=ÆÇ�ÈOÉ=ÈOÊ�Ë�Ì9Í�ÎÏ�Ð ÑvÒ=Ó Ô�Õ�Ö9×OØxÙ5×ÚOÛ(Ü9ÝOÞOß�à-ásÜ�Ý�â9á5ã äOß�àå�æ çOèOé�ê�çsæ ë�ì�í=êOåvçOêîvï9å�îðê�ìOé�ñ�òsîÀï=ç*ó�ê

ôöõ¢÷øõúù�õoû�ü�ý'üÿþ����������	�$ý�
���
�õ
������������������������� � �"!�� #
$ %'&)()*,+.-0/�&)+�/1*�*02,*,3)465678&�3)&)9:3)&0+;+<*89>=;*
|| ?<@8ACB8DFE G6H;BIB1J KML8N.L OP QSR0T UMR8V.R W0X8Y>Z�[ \;XI])Y>[ R8Y ^0_8`<a0bdc�ef g1h;ikjml)nmo)p qmr�s6t�u6v tmw)s;r"x)hyh6w)h;okt<z|{<s�iktmh}m~;�:�k���m���F�k�)�6�k���|�;�)~<� �<~k���;~k�m���)�m�|�)�M�)�m���
� ���"�;�k�M�6�m�)�;�"���|�)���k���k�)�6�;�m�|�<�)�;�"���m�� �)¡"¢m£;¤m¥;¦|£<§)¥;¨6©0¤;¥k¡�¥ ª<«k¬�­6®;¯)°
± ²"³6´¶µ6·|¸<¹�º)»�¼)½ »<¹|¹mµ java.lang.Thread



¾

¿ÁÀ�ÂÄÃ�Å�Å"Æ
Thread Ç�È ÉËÊ�Ì�Ê

Í Î�Ï)Ð�ÑdÒ Ó0ÔkÔ6Õ0ÔCÖ,Õ Thread ×<Ø0Ù1Ø0ÚdÛ Ü>Ø,Ý�Þß�àdákâ)ã�â  runä å�æ	ç)èdé"ê8ë>ì�è6æ�ê�æ6í8î<í,é�í:ï,í8ç:ð6ñmê0ì�è)æCò8è)îð:é ó0ôdõmö:÷0ø ù<ú8û�û6ùýü)ûÿþ�������û6ù���û�ü)û��	�8û
��ûSþ�

��û���û  run

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

c.creditar(1)||c.debitar(8)8:9 ;=<�>?<
Thread c = new Credito(...);
Thread d = new Debito(...);
c.start(); 
d.start();
try {
  c.join(); 
  d.join();
} catch(InterruptedException e) {...}
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Thread a = new ThreadA(...);
Thread b = new ThreadB(...);
a.start(); b.start();
try {
  a.join(); b.join();
} catch(InterruptedException e) {...}

A || B
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class Credito extends Thread {
  private Conta conta;
  private double val;
  Creditar(Conta c, 
           double v) {
    conta = c; val = v;
  }
  public void run() {
    conta.creditar(val);
  }
}
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class Debito extends Thread {
  private Conta conta;
  private double val;
  Creditar(Conta c, 
           double v) {
    conta = c; val = v;
  }
  public void run() {
    conta.debitar(val);
  }
}
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class Debito implements Runnable {
  private Conta conta;
  private double val;
  Creditar(Conta c, 
           double v) {
    conta = c; val = v;
  }
  public void run() {
    conta.debitar(val);
  }
}
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c.creditar(1)||c.debitar(8)e#f gihkjkh l�m�n<o Runnable

Thread c = new Credito(...);
Thread d;
d = new Thread(new Debito(...));
c.start(); 
d.start();
try {
  c.join(); 
  d.join();
} catch(InterruptedException e) {...}
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Runnable 
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class Conta {...
  private double saldo = 0;
  synchronized void debitar(double v) {
    while (saldo < v){
      wait();
    } 
    saldo = saldo - v;
  } ...
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class Conta {...
  private double saldo = 0;
  synchronized void debitar(double v) {
    while (saldo < v){
      wait();
    } 
    saldo = saldo - v;
  } ...
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class Conta {... 
  synchronized void creditar(double v) {
    saldo = saldo + v;
    notifyAll();
  }
} ����� ����� ������� ��� ����� ���.���#������ ���#�)�U���#�  �¡����U�)�.��¢���£¤�¥�¦�¤#§)¨�©�ª¬«�¦,¤3­ ¨E¤U®3¤�¯�°�±�²�«ª#¤�°�³´³SµU¶.«�ª#«�ª&¤U¥�¥.¤·

this ¸ «&¹,º)¤�¶�«



»

¼¾½À¿{Á�ÂkÃkÂ
wait...

Ä Å�Æ´ÇÉÈ�Ê�Ë�ÌÍËEÎkÏSÐ�ÑEÒuÑÉÊ�È´Ê9ËÔÓOÕ�ÎOÈoÊ�Ë×ÖSÒØ	Ù9ÚÍÛ�Ü�Û synchronizedÝ Þ�ß9à ß�áOâ�ß ã�äæå¬ç�âÉè éSêEéæëSìOí#îæï�ð�ñòñë�ñ9óuîæïôðõñ÷ö�îæøQîòé9ùOöÉéæøQîæø�öæñSøoìSóuîú�û�üSý þSý ÿ������æû
� �	� 
���
�����
�������
�� �������������  �!�
��� ��#"��������
$ %�&('*)+%-,/.�'0%21�%43�5 6�7�)0%�6�5 829�1�%;:<9�5�=�%�1�>�)
?�@�A/B�C0D�EFDGB�H�B�?�I�J0D�ELK�@4AMB�N*AM@;@�O2P+B�J<@

QSRUTWVGXZY\[\YGR
notify ]

notifyAll
^ _U`;a�b�c�dec notifyAll f�g�h�i2j�f�k�h�jlh�m
h�m n�o�p�q�r�s�t u�v�w�u�x(y�z�{l|�w}y�x<y�u�~�u����}��y�x�����4�������l���e�������0�����������������������������
notifyAll

� � �;�������e� notify �����������2���������l���� ���������������  ¡;¢�£0¤�¥}¦ §�¡;¨©¡�ª�«�¬ ­*ª+®�ª�¬ ¡�¯�°�¢�¬ ­<¡4±�¢�¦ ¥
¬ ²<­�¢�ª�±�ª<¢�­<¡*³�¥�ª

´¶µ\·¹¸»º©¸\¼¾½Z¼©¿À½L¼»ÁM½Z¼©ÂMÂÄÃ�ÁM½\·ÅºGÆ

Ç È-É¶Ê;Ë�Ì2Í�Î�Ï É�Ê\Ð�É»Ñ}Í�Ò�Í�É�Ï Î�Ì�Ò�Ð�Î�Ï#Ó�Í�Ô�Õ�ÐÖ/×ÙØ-× Ú�Û�Ü	Ø�Ý�Ü�Þ�×#ß�× à�Ú�ß�× Ý�Ölá�â�× â�ã�ÜeØLÝäÜ
å�æ}ç�èléSê�æ�é;ålë#ì#ê2í�î-æ�ê�ï�çeì#ð�æ

ñ ò�ó ì ó�ô è	éLí�å�æ�ç	è�è�õ ô î�í�î©èeé ö�÷}ø�öFù ú�û�ü ý
þ ÿ������������ ��	�

������� ����
�����������������������

���
���
����� �����
��
��

� ���� ��!�"$#�%'&)(�*$"'")+,!�-�%)-."/# 02123�4/0 5�6�7 8
9 :/;�<�=�>�?�@ A�B�A�CEDEFHG�I
JLK.MNG�OPI�Q�KPR�A�S
G�I�JLK
T�U�V�UXW�Y�Z\[E]�^�^HUP^�Z�_N]�`,^HZ�_Ha
U�V�]�[�Z�b ]�Y�^�Y�c�_�d ]


