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//: c06:SprinklerSystem.java  
// Composition for code reuse.  
import  com.bruceeckel.simpletest.*; 
 
class  WaterSource { 
  private  String s; 
  WaterSource() { 
    System.out.println( "WaterSource()" ); 
    s = new String( "Constructed" ); 
  } 
  public  String toString() { return  s; } 
} 
 
public  class  SprinklerSystem { 
  private  static  Test monitor = new Test(); 
  private  String valve1, valve2, valve3, valve4; 
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  private  WaterSource source; 
  private  int  i; 
  private  float  f; 
  public  String toString() { 
    return  
      "valve1 = "  + valve1 + "\n"  + 
      "valve2 = "  + valve2 + "\n"  + 
      "valve3 = "  + valve3 + "\n"  + 
      "valve4 = "  + valve4 + "\n"  + 
      "i = "  + i + "\n"  + 
      "f = "  + f + "\n"  + 
      "source = "  + source; 
  } 
  public  static  void  main(String[] args) { 
    SprinklerSystem sprinklers = new 
SprinklerSystem(); 
    System.out.println(sprinklers); 
    monitor.expect( new String[] { 
      "valve1 = null" , 
      "valve2 = null" , 
      "valve3 = null" , 
      "valve4 = null" , 
      "i = 0" , 
      "f = 0.0" , 
      "source = null"  
    }); 
  } 
} ///:~  
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//: c06:Bath.java  
// Constructor initialization with composition.  
import  com.bruceeckel.simpletest.*; 
 
class  Soap { 
  private  String s; 
  Soap() { 
    System.out.println( "Soap()" ); 
    s = new String( "Constructed" ); 
  } 
  public  String toString() { return  s; } 
} 
 
public  class  Bath { 
  private  static  Test monitor = new Test(); 
  private  String // Initializing at point of 
definition:  
    s1 = new String( "Happy" ), 
    s2 = "Happy" , 
    s3, s4; 
  private  Soap castille; 
  private  int  i; 
  private  float  toy; 
  public  Bath() { 
    System.out.println( "Inside Bath()" ); 
    s3 = new String( "Joy" ); 
    i = 47; 
    toy = 3.14f; 
    castille = new Soap(); 
  } 
  public  String toString() { 
    if (s4 == null ) // Delayed initialization:  
      s4 = new String( "Joy" ); 
    return  
      "s1 = "  + s1 + "\n"  + 
      "s2 = "  + s2 + "\n"  + 
      "s3 = "  + s3 + "\n"  + 
      "s4 = "  + s4 + "\n"  + 
      "i = "  + i + "\n"  + 
      "toy = "  + toy + "\n"  + 
      "castille = "  + castille; 
  } 
  public  static  void  main(String[] args) { 
    Bath b = new Bath(); 



Thinking in Java 3rd Edition 

 
 
                                                                                                   www.wgqqh.com/shhgs/tij.html 

email:shhgs@sohu.com 
�  5 �  �  30 �  

    System.out.println(b); 
    monitor.expect( new String[] { 
      "Inside Bath()" , 
      "Soap()" , 
      "s1 = Happy" , 
      "s2 = Happy" , 
      "s3 = Joy" , 
      "s4 = Joy" , 
      "i = 47" , 
      "toy = 3.14" , 
      "castille = Constructed"  
    }); 
  } 
} ///:~  
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//: c06:Detergent.java  
// Inheritance syntax & properties.  
import  com.bruceeckel.simpletest.*; 
 
class  Cleanser { 
  protected  static  Test monitor = new Test(); 
  private  String s = new String( "Cleanser" ); 
  public  void  append(String a) { s += a; } 
  public  void  dilute() { append( " dilute()" ); } 
  public  void  apply() { append( " apply()" ); } 
  public  void  scrub() { append( " scrub()" ); } 
  public  String toString() { return  s; } 
  public  static  void  main(String[] args) { 
    Cleanser x = new Cleanser(); 
    x.dilute(); x.apply(); x.scrub(); 
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    System.out.println(x); 
    monitor.expect( new String[] { 
      "Cleanser dilute() apply() scrub()"  
    }); 
  } 
} 
 
public  class  Detergent extends  Cleanser { 
  // Change a method:  
  public  void  scrub() { 
    append( " Detergent.scrub()" ); 
    super .scrub(); // Call base-class version  
  } 
  // Add methods to the interface:  
  public  void  foam() { append( " foam()" ); } 
  // Test the new class:  
  public  static  void  main(String[] args) { 
    Detergent x = new Detergent(); 
    x.dilute(); 
    x.apply(); 
    x.scrub(); 
    x.foam(); 
    System.out.println(x); 
    System.out.println( "Testing base class:" ); 
    monitor.expect( new String[] { 
      "Cleanser dilute() apply() "  + 
      "Detergent.scrub() scrub() foam()" , 
      "Testing base class:" , 
    }); 
    Cleanser.main(args); 
  } 
} ///:~  

�

	 “ â ’ ;# � � T ŠV ¯° �~/ �
������ ( �������	
 µ � ˆ �
 !	 ±²³� ����� ‡ � ´: 9Q� ���� ( cµ š T Í“ ¶ Ï,	× ·
1 ³ �çu;1ˆ) ������ � �

��� �
������ � "�������� Æm3× �����	
 µ � �¡ÝE™ •
×  Æ./ 3× �����	
 �à # 	[�3†   ‰5¸ (áâµ � �æ™
	¦3Q� ,-� €�;Æk ƒ Ë,� ˆ çâ ’¹º ,ŠV  �A[ó
º l ˆ¡F ��W6 ¬!(Y×  ( �����	
 µ � � � ó% �����	
 �
���
�� (� W,� » )  �X� ���
�� (� žX“%� � )��
¡ ¼
t ��#�	"�������� (�M�A�º l ˆ "��������������	
 � ½
r �
������ X� ���
�� (���¡[ÝEˆ ��#�	�
������ Q l
ˆ �
������������	
 �	† G• ×  ËÆk3× �����	
 (T � �;
Ç  ( 8¾,-¿ ‰–RS3Ì�T� ,- u��¡[X 1ÀÁ
�����	
 
Â6 AÝE Ã E�( ,- ˆ� �

	Ë� "��������������	
 Ò :l ˆ, �
������������	
 �ž # P
��W�d å Ä X 	 r Å ¬,A � ñ _ JÝEçˆ Æ— ������ dÇ � � �



Thinking in Java 3rd Edition 

 
 
                                                                                                   www.wgqqh.com/shhgs/tij.html 

email:shhgs@sohu.com 
�  7 �  �  30 �  

m3CŠ“%�Y�� �
������ (µ � Æ� ���
�� (� ÈÉ �ÄÅ
¡X« Ê&Ë^³ �Ž v �º �~ Ùr ŸÌ ��
���
 ÍÎ �)�‡3×
��
���
 Ï ( Æ— �Æ; Ê& 	Ìµ � ,� "�������� œ&' ��
��ÄÅ * ( ��
���
 Ëm3×ö K , �
������ (  �YA�ó; Ê
& �
������ ( ���
�� (Ž v ,� � � T E�º©� Ð 0  ÝE Ê&O
 ( ��������� (Ž v � � DEö Kcµ µ¶m3 —� ˆÔ x �Y��
P de Æc Ž ���#��� (�Pµ � Æc Ž ���
�� (�
 r‹ g �hF
˜�% ƒWl ¤���	��3 —¯·mˆ(Ô x � �

� ¹� �
������ ( :Ñ¹º ,3 Ç µ �9 �������
 � ��
����
 �
���
��
 � ������
 �E f ���������
 � > ) "�������� � >
�
������ Ð 0!Q( � � ^ ������� �­ ³ � �DE ÒÓ Aœm ªÔ r
O S 	Ìµ � �A��ý 	® ‰,	× :Ñ (Dmµ � � > ò�¡ÝE �
ö K ¢£Ž  ( � ˆ� �

Õ Ä ������	
 D Ö• (�¡ÝEF Ð 0  Ëïð3×F O Ë(O S (
µ � �	 ��¡mÝ;%F 0 µ � Ë l ˆ O (µ � ���¡X;F
������	
 Ë¶Ò :l ˆ ������	
 �æ™	� ×Ø �¡%(vwX�	
× Ù �™£N	× &' � ���� 5Ã ,3× Ú• 
�  Dö K (Y×Í{
 ����
	
����� Ï( ����� �­ ³�)� ������������	
 �º l ˆ O
 ( ������	
 µ � ,� �

ö K žXº Î O¡ó;çˆ O (µ � �¡[ÝE GÐ 0  Ëä ƒ0 (µ
� ��} GÛ� (  Ëäµ � 3¦ 9 Ò : O S ��,� $����	
 ��3
a � �

� "��������������	
 ÝE<!� "�������� ¥ <Ü m �
������
(µ � �[mAýþ(µ � � �� $����
 � � �

�������� ���������������� �

íF% ./Ð 0  ¥ < ôõX�3×  (• F ,�Aº ÝÞ ge×  œœ
O � Ð 0  �æò%• ßà A áâ �ÕZ ./ (��mCUz,� � ã
½ª( ä zQ< � 0 u ù,� ; �c>‡( :Ñ �ž # �m Ý; ºm
3Ì Aýþ (µ � � de ��ö K žX �� � ��O ( :Ñ �
¡ ./
3× Ð 0  ¥ < (�M� 	×¥ < Ë¶�m 3× O (•¥ <
� ���	�
��� � �	× •¥ < ‡ O ýþ ./ ( ¥ < œg Ze¦� ó��½
¶<Q �	× •¥ < �¹å F Ð 0  (¥ < Ë¶ � �


 r � O •¥ < ( ÕÔ f� w [� ¯·“% (�à # óm3× "� ; š
æ	3C 9l ˆ O ( …Ú †d Q ƒW f� w �æ™ómA mçè Õ¦ m
; ÕÔ r ƒW f� w ( é™ � ÍÎ � ���� ºÇ Ð 0  ( …Ú †d ý 	 r
l ˆ O ( …Ú †d � 6 ¶ 	 “ â ’ � ”• ,A FL ê ö K ëì 6 �Ä—
± 1( 9 �



Chapter 6: Reusing Classes 

 
                                                                                   www.wgqqh.com/shhgs/tij.html 

email:shhgs@sohu.com 
�  8 �  �  30 �  

//: c06:Cartoon.java  
// Constructor calls during inheritance.  
import  com.bruceeckel.simpletest.*; 
 
class  Art { 
  Art() { 
    System.out.println( "Art constructor" ); 
  } 
} 
 
class  Drawing extends  Art { 
  Drawing() { 
    System.out.println( "Drawing constructor" ); 
  } 
} 
 
public  class  Cartoon extends  Drawing { 
  private  static  Test monitor = new Test(); 
  public  Cartoon() { 
    System.out.println( "Cartoon constructor" ); 
  } 
  public  static  void  main(String[] args) { 
    Cartoon x = new Cartoon(); 
    monitor.expect( new String[] { 
      "Art constructor" , 
      "Drawing constructor" , 
      "Cartoon constructor"  
    }); 
  } 
} ///:~  
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//: c06:Chess.java  
// Inheritance, constructors and arguments.  
import  com.bruceeckel.simpletest.*; 
 
class  Game { 
  Game( int  i) { 
    System.out.println( "Game constructor" ); 
  } 
} 
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class  BoardGame extends  Game { 
  BoardGame( int  i) { 
    super (i); 
    System.out.println( "BoardGame constructor" ); 
  } 
} 
 
public  class  Chess extends  BoardGame { 
  private  static  Test monitor = new Test(); 
  Chess() { 
    super (11); 
    System.out.println( "Chess constructor" ); 
  } 
  public  static  void  main(String[] args) { 
    Chess x = new Chess(); 
    monitor.expect( new String[] { 
      "Game constructor" , 
      "BoardGame constructor" , 
      "Chess constructor"  
    }); 
  } 
} ///:~  
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//: c06:PlaceSetting.java  
// Combining composition & inheritance.  
import  com.bruceeckel.simpletest.*; 
 
class  Plate { 
  Plate( int  i) { 
    System.out.println( "Plate constructor" ); 
  } 
} 
 



Chapter 6: Reusing Classes 

 
                                                                                   www.wgqqh.com/shhgs/tij.html 

email:shhgs@sohu.com 
�  10 �  �  30 �  

class  DinnerPlate extends  Plate { 
  DinnerPlate( int  i) { 
    super (i); 
    System.out.println( "DinnerPlate constructor" ); 
  } 
} 
 
class  Utensil { 
  Utensil( int  i) { 
    System.out.println( "Utensil constructor" ); 
  } 
} 
 
class  Spoon extends  Utensil { 
  Spoon( int  i) { 
    super (i); 
    System.out.println( "Spoon constructor" ); 
  } 
} 
 
class  Fork extends  Utensil { 
  Fork( int  i) { 
    super (i); 
    System.out.println( "Fork constructor" ); 
  } 
} 
 
class  Knife extends  Utensil { 
  Knife( int  i) { 
    super (i); 
    System.out.println( "Knife constructor" ); 
  } 
} 
 
// A cultural way of doing something:  
class  Custom { 
  Custom( int  i) { 
    System.out.println( "Custom constructor" ); 
  } 
} 
 
public  class  PlaceSetting extends  Custom { 
  private  static  Test monitor = new Test(); 
  private  Spoon sp; 
  private  Fork frk; 
  private  Knife kn; 
  private  DinnerPlate pl; 
  public  PlaceSetting( int  i) { 
    super (i + 1); 
    sp = new Spoon(i + 2); 
    frk = new Fork(i + 3); 
    kn = new Knife(i + 4); 
    pl = new DinnerPlate(i + 5); 
    System.out.println( "PlaceSetting constructor" ); 
  } 
  public  static  void  main(String[] args) { 
    PlaceSetting x = new PlaceSetting(9); 
    monitor.expect( new String[] { 
      "Custom constructor" , 
      "Utensil constructor" , 
      "Spoon constructor" , 
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      "Utensil constructor" , 
      "Fork constructor" , 
      "Utensil constructor" , 
      "Knife constructor" , 
      "Plate constructor" , 
      "DinnerPlate constructor" , 
      "PlaceSetting constructor"  
    }); 
  } 
} ///:~  
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//: c06:CADSystem.java  
// Ensuring proper cleanup.  
package  c06; 
import  com.bruceeckel.simpletest.*; 
import  java.util.*; 
 
class  Shape { 
  Shape( int  i) { 
    System.out.println( "Shape constructor" ); 
  } 
  void  dispose() { 
    System.out.println( "Shape dispose" ); 
  } 
} 
 
class  Circle extends  Shape { 
  Circle( int  i) { 
    super (i); 
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    System.out.println( "Drawing Circle" ); 
  } 
  void  dispose() { 
    System.out.println( "Erasing Circle" ); 
    super .dispose(); 
  } 
} 
 
class  Triangle extends  Shape { 
  Triangle( int  i) { 
    super (i); 
    System.out.println( "Drawing Triangle" ); 
  } 
  void  dispose() { 
    System.out.println( "Erasing Triangle" ); 
    super .dispose(); 
  } 
} 
 
class  Line extends  Shape { 
  private  int  start, end; 
  Line( int  start, int  end) { 
    super (start); 
    this .start = start; 
    this .end = end; 
    System.out.println( "Drawing Line: " + start+ ", 
" + end); 
  } 
  void  dispose() { 
    System.out.println( "Erasing Line: " + start+ ", 
" + end); 
    super .dispose(); 
  } 
} 
 
public  class  CADSystem extends  Shape { 
  private  static  Test monitor = new Test(); 
  private  Circle c; 
  private  Triangle t; 
  private  Line[] lines = new Line[5]; 
  public  CADSystem( int  i) { 
    super (i + 1); 
    for ( int  j = 0; j < lines.length; j++) 
      lines[j] = new Line(j, j*j); 
    c = new Circle(1); 
    t = new Triangle(1); 
    System.out.println( "Combined constructor" ); 
  } 
  public  void  dispose() { 
    System.out.println( "CADSystem.dispose()" ); 
    // The order of cleanup is the reverse  
    // of the order of initialization  
    t.dispose(); 
    c.dispose(); 
    for ( int  i = lines.length - 1; i >= 0; i--) 
      lines[i].dispose(); 
    super .dispose(); 
  } 
  public  static  void  main(String[] args) { 
    CADSystem x = new CADSystem(47); 
    try  { 
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      // Code and exception handling...  
    } finally  { 
      x.dispose(); 
    } 
    monitor.expect( new String[] { 
      "Shape constructor" , 
      "Shape constructor" , 
      "Drawing Line: 0, 0" , 
      "Shape constructor" , 
      "Drawing Line: 1, 1" , 
      "Shape constructor" , 
      "Drawing Line: 2, 4" , 
      "Shape constructor" , 
      "Drawing Line: 3, 9" , 
      "Shape constructor" , 
      "Drawing Line: 4, 16" , 
      "Shape constructor" , 
      "Drawing Circle" , 
      "Shape constructor" , 
      "Drawing Triangle" , 
      "Combined constructor" , 
      "CADSystem.dispose()" , 
      "Erasing Triangle" , 
      "Shape dispose" , 
      "Erasing Circle" , 
      "Shape dispose" , 
      "Erasing Line: 4, 16" , 
      "Shape dispose" , 
      "Erasing Line: 3, 9" , 
      "Shape dispose" , 
      "Erasing Line: 2, 4" , 
      "Shape dispose" , 
      "Erasing Line: 1, 1" , 
      "Shape dispose" , 
      "Erasing Line: 0, 0" , 
      "Shape dispose" , 
      "Shape dispose"  
    }); 
  } 
} ///:~  
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//: c06:Hide.java  
// Overloading a base-class method name in a derive d 
class  
// does not hide the base-class versions.  
import  com.bruceeckel.simpletest.*; 
 
class  Homer { 
  char  doh( char  c) { 
    System.out.println( "doh(char)" ); 
    return  'd'; 
  } 
  float  doh( float  f) { 
    System.out.println( "doh(float)" ); 
    return  1.0f; 
  } 
} 
 
class  Milhouse {} 
 
class  Bart extends  Homer { 
  void  doh(Milhouse m) { 
    System.out.println( "doh(Milhouse)" ); 
  } 
} 
 
public  class  Hide { 
  private  static  Test monitor = new Test(); 
  public  static  void  main(String[] args) { 
    Bart b = new Bart(); 
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    b.doh(1); 
    b.doh('x'); 
    b.doh(1.0f); 
    b.doh( new Milhouse()); 
    monitor.expect( new String[] { 
      "doh(float)" , 
      "doh(char)" , 
      "doh(float)" , 
      "doh(Milhouse)"  
    }); 
  } 
} ///:~  
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//: c06:Car.java  
// Composition with public objects.  
 
class  Engine { 
  public  void  start() {} 
  public  void  rev() {} 
  public  void  stop() {} 
} 
 
class  Wheel { 
  public  void  inflate( int  psi) {} 
} 
 
class  Window { 
  public  void  rollup() {} 
  public  void  rolldown() {} 
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} 
 
class  Door { 
  public  Window window = new Window(); 
  public  void  open() {} 
  public  void  close() {} 
} 
 
public  class  Car { 
  public  Engine engine = new Engine(); 
  public  Wheel[] wheel = new Wheel[4]; 
  public  Door 
    left = new Door(), 
    right = new Door(); // 2-door  
  public  Car() { 
    for ( int  i = 0; i < 4; i++) 
      wheel[i] = new Wheel(); 
  } 
  public  static  void  main(String[] args) { 
    Car car = new Car(); 
    car.left.window.rollup(); 
    car.wheel[0].inflate(72); 
  } 
} ///:~  
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//: c06:Orc.java  
// The protected keyword.  
import  com.bruceeckel.simpletest.*; 
import  java.util.*; 
 
class  Villain { 
  private  String name; 
  protected  void  set(String nm) { name = nm; } 
  public  Villain(String name) { this .name = name; } 
  public  String toString() { 
    return  "I'm a Villain and my name is "  + name; 
  } 
} 
 
public  class  Orc extends  Villain { 
  private  static  Test monitor = new Test(); 
  private  int  orcNumber; 
  public  Orc(String name, int  orcNumber) { 
    super (name); 
    this .orcNumber = orcNumber; 
  } 
  public  void  change(String name, int  orcNumber) { 
    set(name); // Available because it's protected  
    this .orcNumber = orcNumber; 
  } 
  public  String toString() { 
    return  "Orc "  + orcNumber + ": "  + 
super .toString(); 
  } 
  public  static  void  main(String[] args) { 
    Orc orc = new Orc( "Limburger" , 12); 
    System.out.println(orc); 
    orc.change( "Bob" , 19); 
    System.out.println(orc); 
    monitor.expect( new String[] { 
      "Orc 12: I'm a Villain and my name is 
Limburger" , 
      "Orc 19: I'm a Villain and my name is Bob"  
    }); 
  } 
} ///:~  
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//: c06:Wind.java  
// Inheritance & upcasting.  
import  java.util.*; 
 
class  Instrument { 
  public  void  play() {} 
  static  void  tune(Instrument i) { 
    // ...  
    i.play(); 
  } 
} 
 
// Wind objects are instruments  
// because they have the same interface:  
public  class  Wind extends  Instrument { 
  public  static  void  main(String[] args) { 
    Wind flute = new Wind(); 
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    Instrument.tune(flute); // Upcasting  
  } 
} ///:~  
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//: c06:FinalData.java  
// The effect of final on fields.  
import  com.bruceeckel.simpletest.*; 
import  java.util.*; 
 
class  Value { 
  int  i; // Package access  
  public  Value( int  i) { this .i = i; } 
} 
 
public  class  FinalData { 
  private  static  Test monitor = new Test(); 
  private  static  Random rand = new Random(); 
  private  String id; 
  public  FinalData(String id) { this .id = id; } 
  // Can be compile-time constants:  
  private  final  int  VAL_ONE = 9; 
  private  static  final  int  VAL_TWO = 99; 
  // Typical public constant:  
  public  static  final  int  VAL_THREE = 39; 
  // Cannot be compile-time constants:  
  private  final  int  i4 = rand.nextInt(20); 
  static  final  int  i5 = rand.nextInt(20); 
  private  Value v1 = new Value(11); 
  private  final  Value v2 = new Value(22); 
  private  static  final  Value v3 = new Value(33); 
  // Arrays:  
  private  final  int [] a = { 1, 2, 3, 4, 5, 6 }; 
  public  String toString() { 
    return  id + ": "  + "i4 = "  + i4 + ", i5 = "  + i5; 
  } 
  public  static  void  main(String[] args) { 
    FinalData fd1 = new FinalData( "fd1" ); 
    //! fd1.VAL_ONE++; // Error: can't change value  
    fd1.v2.i++; // Object isn't constant!  
    fd1.v1 = new Value(9); // OK -- not final  
    for ( int  i = 0; i < fd1.a.length; i++) 
      fd1.a[i]++; // Object isn't constant!  
    //! fd1.v2 = new Value(0); // Error: Can't  
    //! fd1.v3 = new Value(1); // change reference  
    //! fd1.a = new int[3];  
    System.out.println(fd1); 
    System.out.println( "Creating new FinalData" ); 
    FinalData fd2 = new FinalData( "fd2" ); 
    System.out.println(fd1); 
    System.out.println(fd2); 
    monitor.expect( new String[] { 
      "%% fd1: i4 = \\d+, i5 = \\d+" , 
      "Creating new FinalData" , 
      "%% fd1: i4 = \\d+, i5 = \\d+" , 
      "%% fd2: i4 = \\d+, i5 = \\d+"  
    }); 
  } 
} ///:~  
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//: c06:BlankFinal.java  
// "Blank" final fields.  
 
class  Poppet { 
  private  int  i; 
  Poppet( int  ii) { i = ii; } 
} 
 
public  class  BlankFinal { 
  private  final  int  i = 0; // Initialized final  
  private  final  int  j; // Blank final  
  private  final  Poppet p; // Blank final reference  
  // Blank finals MUST be initialized in the 
constructor:  
  public  BlankFinal() { 
    j = 1; // Initialize blank final  
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    p = new Poppet(1); // Initialize blank final 
reference  
  } 
  public  BlankFinal( int  x) { 
    j = x; // Initialize blank final  
    p = new Poppet(x); // Initialize blank final 
reference  
  } 
  public  static  void  main(String[] args) { 
    new BlankFinal(); 
    new BlankFinal(47); 
  } 
} ///:~  
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//: c06:FinalArguments.java  
// Using "final" with method arguments.  
 
class  Gizmo { 
  public  void  spin() {} 
} 
 
public  class  FinalArguments { 
  void  with( final  Gizmo g) { 
    //! g = new Gizmo(); // Illegal -- g is final  
  } 
  void  without(Gizmo g) { 
    g = new Gizmo(); // OK -- g not final  
    g.spin(); 
  } 
  // void f(final int i) { i++; } // Can't change  
  // You can only read from a final primitive:  
  int  g( final  int  i) { return  i + 1; } 
  public  static  void  main(String[] args) { 
    FinalArguments bf = new FinalArguments(); 
    bf.without( null ); 
    bf.with( null ); 
  } 
} ///:~  
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//: c06:FinalOverridingIllusion.java  
// It only looks like you can override  
// a private or private final method.  
import  com.bruceeckel.simpletest.*; 
 
class  WithFinals { 
  // Identical to "private" alone:  
  private  final  void  f() { 
    System.out.println( "WithFinals.f()" ); 
  } 
  // Also automatically "final":  
  private  void  g() { 
    System.out.println( "WithFinals.g()" ); 
  } 
} 
 
class  OverridingPrivate extends  WithFinals { 
  private  final  void  f() { 
    System.out.println( "OverridingPrivate.f()" ); 
  } 
  private  void  g() { 
    System.out.println( "OverridingPrivate.g()" ); 
  } 
} 
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class  OverridingPrivate2 extends  OverridingPrivate { 
  public  final  void  f() { 
    System.out.println( "OverridingPrivate2.f()" ); 
  } 
  public  void  g() { 
    System.out.println( "OverridingPrivate2.g()" ); 
  } 
} 
 
public  class  FinalOverridingIllusion { 
  private  static  Test monitor = new Test(); 
  public  static  void  main(String[] args) { 
    OverridingPrivate2 op2 = new 
OverridingPrivate2(); 
    op2.f(); 
    op2.g(); 
    // You can upcast:  
    OverridingPrivate op = op2; 
    // But you can't call the methods:  
    //! op.f();  
    //! op.g();  
    // Same here:  
    WithFinals wf = op2; 
    //! wf.f();  
    //! wf.g();  
    monitor.expect( new String[] { 
      "OverridingPrivate2.f()" , 
      "OverridingPrivate2.g()"  
    }); 
  } 
} ///:~  
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//: c06:Jurassic.java  
// Making an entire class final.  
 
class  SmallBrain {} 
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final  class  Dinosaur { 
  int  i = 7; 
  int  j = 1; 
  SmallBrain x = new SmallBrain(); 
  void  f() {} 
} 
 
//! class Further extends Dinosaur {}  
// error: Cannot extend final class 'Dinosaur'  
 
public  class  Jurassic { 
  public  static  void  main(String[] args) { 
    Dinosaur n = new Dinosaur(); 
    n.f(); 
    n.i = 40; 
    n.j++; 
  } 
} ///:~  
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//: c06:Beetle.java  
// The full process of initialization.  
import  com.bruceeckel.simpletest.*; 
 
class  Insect { 
  protected  static  Test monitor = new Test(); 
  private  int  i = 9; 
  protected  int  j; 
  Insect() { 
    System.out.println( "i = "  + i + ", j = "  + j); 
    j = 39; 
  } 
  private  static  int  x1 = 
    print( "static Insect.x1 initialized" ); 
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  static  int  print(String s) { 
    System.out.println(s); 
    return  47; 
  } 
} 
 
public  class  Beetle extends  Insect { 
  private  int  k = print( "Beetle.k initialized" ); 
  public  Beetle() { 
    System.out.println( "k = "  + k); 
    System.out.println( "j = "  + j); 
  } 
  private  static  int  x2 = 
    print( "static Beetle.x2 initialized" ); 
  public  static  void  main(String[] args) { 
    System.out.println( "Beetle constructor" ); 
    Beetle b = new Beetle(); 
    monitor.expect( new String[] { 
      "static Insect.x1 initialized" , 
      "static Beetle.x2 initialized" , 
      "Beetle constructor" , 
      "i = 9, j = 0" , 
      "Beetle.k initialized" , 
      "k = 47" , 
      "j = 39"  
    }); 
  } 
} ///:~  
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