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//: c03:Assignment.java 
// Assignment with objects is a bit tricky. 
import com.bruceeckel.simpletest.*; 
 
class Number { 
  int i; 
} 
 
public class Assignment { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    Number n1 = new Number(); 
    Number n2 = new Number(); 
    n1.i = 9; 
    n2.i = 47; 
    System.out.println("1: n1.i: " + n1.i + 
      ", n2.i: " + n2.i); 
    n1 = n2; 
    System.out.println("2: n1.i: " + n1.i + 
      ", n2.i: " + n2.i); 
    n1.i = 27; 
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    System.out.println("3: n1.i: " + n1.i + 
      ", n2.i: " + n2.i); 
    monitor.expect(new String[] { 
      "1: n1.i: 9, n2.i: 47", 
      "2: n1.i: 47, n2.i: 47", 
      "3: n1.i: 27, n2.i: 27" 
    }); 
  } 
} ///:~ 
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import com.bruceeckel.simpletest.*; 
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    monitor.expect(new String[] { 
      "1: n1.i: 9, n2.i: 47", 
      "2: n1.i: 47, n2.i: 47", 
      "3: n1.i: 27, n2.i: 27" 
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//: c03:PassObject.java 
// Passing objects to methods may not be what 
// you're used to. 
import com.bruceeckel.simpletest.*; 
 
class Letter { 
  char c; 
} 
 
public class PassObject { 
  static Test monitor = new Test(); 
  static void f(Letter y) { 
    y.c = 'z'; 
  } 
  public static void main(String[] args) { 
    Letter x = new Letter(); 
    x.c = 'a'; 
    System.out.println("1: x.c: " + x.c); 
    f(x); 
    System.out.println("2: x.c: " + x.c); 
    monitor.expect(new String[] { 
      "1: x.c: a", 
      "2: x.c: z" 
    }); 
  } 
} ///:~ 
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y.c = 'z'; 
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//: c03:MathOps.java 
// Demonstrates the mathematical operators. 
import com.bruceeckel.simpletest.*; 
import java.util.*; 
 
public class MathOps { 
  static Test monitor = new Test(); 
  // Shorthand to print a string and an int: 
  static void printInt(String s, int i) { 
    System.out.println(s + " = " + i); 
  } 
  // Shorthand to print a string and a float: 
  static void printFloat(String s, float f) { 
    System.out.println(s + " = " + f); 
  } 
  public static void main(String[] args) { 
    // Create a random number generator, 
    // seeds with current time by default: 
    Random rand = new Random(); 
    int i, j, k; 
    // Choose value from 1 to 100: 
    j = rand.nextInt(100) + 1; 
    k = rand.nextInt(100) + 1; 
    printInt("j", j);  printInt("k", k); 
    i = j + k; printInt("j + k", i); 
    i = j - k; printInt("j - k", i); 
    i = k / j; printInt("k / j", i); 
    i = k * j; printInt("k * j", i); 
    i = k % j; printInt("k % j", i); 
    j %= k; printInt("j %= k", j); 
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    // Floating-point number tests: 
    float u,v,w;  // applies to doubles, too 
    v = rand.nextFloat(); 
    w = rand.nextFloat(); 
    printFloat("v", v); printFloat("w", w); 
    u = v + w; printFloat("v + w", u); 
    u = v - w; printFloat("v - w", u); 
    u = v * w; printFloat("v * w", u); 
    u = v / w; printFloat("v / w", u); 
    // the following also works for 
    // char, byte, short, int, long, 
    // and double: 
    u += v; printFloat("u += v", u); 
    u -= v; printFloat("u -= v", u); 
    u *= v; printFloat("u *= v", u); 
    u /= v; printFloat("u /= v", u); 
    monitor.expect(new String[] { 
      "%% j = -?\\d+", 
      "%% k = -?\\d+", 
      "%% j \\+ k = -?\\d+", 
      "%% j - k = -?\\d+", 
      "%% k / j = -?\\d+", 
      "%% k \\* j = -?\\d+", 
      "%% k % j = -?\\d+", 
      "%% j %= k = -?\\d+", 
      "%% v = -?\\d+\\.\\d+(E-?\\d)?", 
      "%% w = -?\\d+\\.\\d+(E-?\\d)?", 
      "%% v \\+ w = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% v - w = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% v \\* w = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% v / w = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% u \\+= v = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% u -= v = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% u \\*= v = -?\\d+\\.\\d+(E-?\\d)??", 
      "%% u /= v = -?\\d+\\.\\d+(E-?\\d)??" 
    }); 
  } 
} ///:~ 
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� -- �A (¹ } �ÍPß3 ×t � Ï�à� � � ��  � ++ �A (¹
} �Í� ä3 ×t � Ï�8 µ $ a �3 × in t �Y Z ++añ� J �( a 
= a +1 )�- Ø (�� � �� PX � ï ð � � (L �à� ºP	 ×L Þ
¼ ¬� � � 
	 e ×��  � � me ×� 
 �[ ��· � g(� � (p r efix )���
(p os t fix )�Í� � � �  (p re -inc re m e nt)Ï(¹ } � ++ ��  ! í F
� � �� h i ´ (� ¶ �àÍ�� � �  (p ost-inc re m e nt)Ï(¹ } �
++ ��  ! í F� � �� h i ´ (�¶ ��¦ �Í� � � P(p re -
de c re m e nt)Ï�y  -- ��  ! í F� � �� h i ´ (� ¶ �Í�� �
P(p ost-de c re m e nt)Ï(¹ } � -- ��  ! í F� � �� h i ´ (�
¶ �¥ ) � � � � �� � � P�([ �� ++a � --a)�� 1 ^ â �º/
@ � Á Þ ¼ �¥ ) �� � � ��� � P�([ �� a++ � a--)�� 1 Ã
� �/ Þ ¼ Á @ � �� ¶ ��� ] 0 

//: c03:AutoInc.java 
// Demonstrates the ++ and -- operators. 
import com.bruceeckel.simpletest.*; 
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public class AutoInc { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    int i = 1; 
    System.out.println("i : " + i); 
    System.out.println("++i : " + ++i); // Pre-
increment 
    System.out.println("i++ : " + i++); // Post-
increment 
    System.out.println("i : " + i); 
    System.out.println("--i : " + --i); // Pre-
decrement 
    System.out.println("i-- : " + i--); // Post-
decrement 
    System.out.println("i : " + i); 
    monitor.expect(new String[] { 
      "i : 1", 
      "++i : 2", 
      "i++ : 2", 
      "i : 3", 
      "--i : 2", 
      "i-- : 2", 
      "i : 1" 
    }); 
  } 
} ///:~ 

 
¡ Ý E < g���  � � (� M �¡ D � g(�õ ^ @ � (L �� ���

 �� (� �� �¡ D � g(�� � ( � ^ � ¢ (L �	 �� 3 3 �  (R
, ~ L u ½ )� m§ A , � �� (� 1  �([ ��$ �X �% �A Q ( �
@ � �à�% �A Q ï ð � 1 "�) 
� � ��  [ � C++ � Ñ (å æ u 3 �A (� ¹ �Í8 C � ( 3 Ã Ï�
F� @ ( J av a  ! *�B il l  J oy (S un (§ ¨ � u 3 )$ �Í J av a = 
C++--Ï(C++(� P)�G (¹ } ��J av a�3 � + R, C++*V o
(Ö × ð (� � �æ ò A �3 � � �) t (� � �¸ . 
 � (( " �¡ º

< g� V r µ Æ � � � ) t , �� � J av a � X gÍ8  C++ ) t � V Ï
(r Ã � 

� � � 	 
� � � 	 
� � � 	 
� � � 	 
  
�# ��  ºJ 0 bo o l ean e$(O Å�A W ºn o � 1 "(L (Â ß
�# �Ä Å	 � �# �% �s �# h i ´ Þ ¼ t r u e�Ä Å	 ×�# �
� �s Þ ¼ fal s e��# ��  mß) (< )�Â ) (> )�ß) - ) (< =)�
Â ) - ) (> =)�> - (==)E < X - (! =)�D m(� � "#e$Æ ; 8
� > - (eq uiv al en ce)�X - (n on eq uiv al en ce)�� �¥ bo o l ean e
$�R, > - �X - (u ½ �§ A 8 � �� ¹ ä (� 
� � � � �� � �� � � � �� � �� � � � �� � �� � � � �� � �  
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�# ��   == � ! = ; �) D m¥ _ �� �A W (¹ } õ · ºPK &
W ¬� ' ( �� ¶ ��3 ×] � 0 

//: c03:Equivalence.java 
import com.bruceeckel.simpletest.*; 
 
public class Equivalence { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    Integer n1 = new Integer(47); 
    Integer n2 = new Integer(47); 
    System.out.println(n1 == n2); 
    System.out.println(n1 != n2); 
    monitor.expect(new String[] { 
      "false", 
      "true" 
    }); 
  } 
} ///:~ 

 
h i ´  S ys t em. o u t . pr in t l n ( n 1 == n 2 ) ºP8 � O Å(
bo o l ean L ] ª ! Q �� � | �` ) 	 e × I n t eg er ¥ _ �� c > �
(�æ ò © ! O Åv w �/  t r u e� fal s e�| à�Ø | 	 ¥ _ (Í�
R Ï�> ��� A W ( r efer en ce X ��à == � ! = 8 � (�¥ _ (
r efer en ce�D E ñ� (© ! v w �/  fal s e � t r u e�¥ ò �K & W 

| º) 3 * (� 
% | 8 � 	 e ×¥ _ (ñ� � R �ü w Õ Z + Â Ê� � ç �, ×eÆ m

(��   ( eq u al s (  )µ �  (p r im it iv es  � m�æ �== � ! = ���
� � )�� ¶ ��w Ä � ç �0 

//: c03:EqualsMethod.java 
import com.bruceeckel.simpletest.*; 
 
public class EqualsMethod { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    Integer n1 = new Integer(47); 
    Integer n2 = new Integer(47); 
    System.out.println(n1.equals(n2)); 
    monitor.expect(new String[] { 
      "true" 
    }); 
  } 
} ///:~ 

 
í F(O Å��¡ ? - *( t r u e , �. �� �� Y Z ) t �Ä Å¡ § ¨
, ý þ (e�8 µ $ � ¶ 	 ×0 

//: c03:EqualsMethod2.java 



shhgs@wgqqh.com 

�
 12 �  �  48 �  

import com.bruceeckel.simpletest.*; 
 
class Value { 
  int i; 
} 
 
public class EqualsMethod2 { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    Value v1 = new Value(); 
    Value v2 = new Value(); 
    v1.i = v2.i = 100; 
    System.out.println(v1.equals(v2)); 
    monitor.expect(new String[] { 
      "false" 
    }); 
  } 
} ///:~ 

 
/ , 3 0 ü ¼ Q , 0O Å� � fal s e�	 �æ � eq u al s (  ) (1 æ � �
�8 � r efer en ce�D E �R¯ ¡ FK eË¶ « (ove rride )  
eq u al s (  )�2 s ¡ �� � 3 � ? @ (Ø Å�� 4 5 ��W % g� 7û
Ù º© g¶ « �% g� 11ûÙ º© Ä � � x r O ä eq u al s (  )�� �F
ò @ 4�� Ç ¹  eq u al s (  )�	 ¦ ; �¡ æ � X 6 � 4� 
� Â V " J av ae¤ (eÆ ñí , eq u al s (  )�D E A W º8 � ¥ _ (�
R àX � r efer en ce� 

� � � 	 
� � � 	 
� � � 	 
� � � 	 
  
7 8 ��  � (& & ) �� (| | )�¯  (! )º9 #� "(7 8 �# J 0 3 ×
t r u e� fal s e( bo o l ean L �� ¶ ��ç ��# �7 8 ��  (]
� 0 

//: c03:Bool.java 
// Relational and logical operators. 
import com.bruceeckel.simpletest.*; 
import java.util.*; 
 
public class Bool { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    Random rand = new Random(); 
    int i = rand.nextInt(100); 
    int j = rand.nextInt(100); 
    System.out.println("i = " + i); 
    System.out.println("j = " + j); 
    System.out.println("i > j is " + (i > j)); 
    System.out.println("i < j is " + (i < j)); 
    System.out.println("i >= j is " + (i >= j)); 
    System.out.println("i <= j is " + (i <= j)); 
    System.out.println("i == j is " + (i == j)); 
    System.out.println("i != j is " + (i != j)); 
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    // Treating an int as a boolean is not legal 
Java: 
//! System.out.println("i && j is " + (i && j)); 
//! System.out.println("i || j is " + (i || j)); 
//! System.out.println("!i is " + !i); 
    System.out.println("(i < 10) && (j < 10) is " 
       + ((i < 10) && (j < 10)) ); 
    System.out.println("(i < 10) || (j < 10) is " 
       + ((i < 10) || (j < 10)) ); 
    monitor.expect(new String[] { 
      "%% i = -?\\d+", 
      "%% j = -?\\d+", 
      "%% i > j is (true|false)", 
      "%% i < j is (true|false)", 
      "%% i >= j is (true|false)", 
      "%% i <= j is (true|false)", 
      "%% i == j is (true|false)", 
      "%% i != j is (true|false)", 
      "%% \\(i < 10\\) && \\(j < 10\\) is 
(true|false)", 
      "%% \\(i < 10\\) \\|\\| \\(j < 10\\) is 
(true|false)" 
    }); 
  } 
} ///:~ 

 
F expect (  ) � � (� s h i ´ Ë�3 S��Q �h i ´ � z (�à
[|\h � 7 8 Í�Ï�D E 0 

(true|false) 

 
h � 	 � � (�  ÷ Ý ; �[t r u e\�[fal s e\�` ) mÌ �  F� s
h i ´ Ë¶ mp q ¹ ä �D E % Ç A W F� s h i ´ *h � § 
 Q (�

 ��� � �[\\\¥ A W ( � � ä � 
7 8 �ÍAN D Ï��ÍO R Ï�¯ ÍN O T Ïó; �) bo o l ean L �¡ X
; } C�� C++ Y ¦ �F7 8 h i ´ Ë¶ P¯ bo o l ean (L 
 1
bo o l ean L � ¢ �[ : ¡ ô õ � ¹ g, �	 � 6 ; (< ¢ ô õ T  //!  
Y S� � ¹ , �æ àb �	 ×h i ´ �º/ ��# ��  ( � 8 � �Á �

7 8 ��  @ � 8 � O Å(L � 
% � É �Ä ÅP bo o l ean L 
 1 S t r in g Q �(� �A ºT ý 	 � = �
> v (�
 � 
FJ � â � Ë�¡ Ý E P in t = � R bo o l ean u ½ (^ � p r im it iv e"
#�� ��� Y Z > C "(8 � �? � @ è (�e ×"u 4A B ómh �

b ßL (Y 3 � mB ° �[ ºÙ ��ÍX - Ï(�3 ×"ó% m3 � X �

C �Y A �X �C � 
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� �� �� �� �  
� ¢ 7 8 ��  (� M �ºD g3 � E ÍF �  (s h or t  cir cuit in g )Ï(í
_ �[ ��$ �ó% ; Ô x r � É ¤ ×h i ´ �% � �� ��³ G 1 ! n

o �	 ¦ �mÝ ; º! í �Ü î @ � 7 8 h i ´ (�H � � �; 1 ! n o

(� ��� ¶ ��3 � � � F � (] � 0 
//: c03:ShortCircuit.java 
// Demonstrates short-circuiting behavior. 
// with logical operators. 
import com.bruceeckel.simpletest.*; 
 
public class ShortCircuit { 
  static Test monitor = new Test(); 
  static boolean test1(int val) { 
    System.out.println("test1(" + val + ")"); 
    System.out.println("result: " + (val < 1)); 
    return val < 1; 
  } 
  static boolean test2(int val) { 
    System.out.println("test2(" + val + ")"); 
    System.out.println("result: " + (val < 2)); 
    return val < 2; 
  } 
  static boolean test3(int val) { 
    System.out.println("test3(" + val + ")"); 
    System.out.println("result: " + (val < 3)); 
    return val < 3; 
  } 
  public static void main(String[] args) { 
    if(test1(0) && test2(2) && test3(2)) 
      System.out.println("expression is true"); 
    else 
      System.out.println("expression is false"); 
    monitor.expect(new String[] { 
      "test1(0)", 
      "result: true", 
      "test2(2)", 
      "result: false", 
      "expression is false" 
    }); 
  } 
} ///:~ 

 
, ×¡ ¢ Æ « � "�· � ( � 8 � �| �Þ ¼ t r ue� fal s e�ò ½ �A �
º] ª 3 Ì ø ù�E Õ w T N �, �� . �� ¶ (h i ´ ( � ¡ ¢ 0 

if(test1(0) && test2(2) && test3(2)) 

 
Ý ; �¡ º| 
 | r Ù �L ×¡ ¢ Æ % � � 3 I �� �© ! (O ÅJ h

w �� ñ� ¯ Ä ò �� 3 ×¡ ¢ Þ ¼ , t r u e�D E h i ´ � % ( � �
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+ �� � ×¡ ¢ Þ ¼ , fal s e�	 ��$ ¤ ×h i ´ (O Å® O �
fal s e�Y Z �ï Z � % n o � + Â Ê	 Z 1 É K L , �ñ� J F � (f
Ð ���Ä Å; æ ¹ 3 � � 7 8 n o �ð ; �º� g� M � 

� � 	 
� � 	 
� � 	 
� � 	 
  
� ��  ; Ç ¡ N � � � p r im it iv ee$("#�e ×� "(> ¥ v (�
� � ° ( � O P �� �§ O Å��� �� (O Å� 
� ��  �� C � � � ^ Q (�Cm3 Ì Q R � � (p C �¡ Ý E �A +
Ò � � ! S T �	 ¦ �% ? � S T (U � ¾ , �b � �J av a�T 
 1 %
V t W X ê (ê Y Z Q ? @ (�D E µ Ç 3 Ì h [ \ ; � �� mÝ ¯ (�

X ^ ¡ Â Ö � V 6 ê ºQ �� ��  � 
Ä Å© t � Æ �3 �s Í���  (&)ÏºÞ ¼ 3 �2 s ��C �© t (
e � 
 *ó% m3 ×3 �s Í���  (|)ÏºÞ ¼ 3 �óme ×Æ �C
(� M �A Ù Þ ¼ C �Ä Å© t (e � 
 *m�� óm3 ×3 �s Í] �

��  (^)ÏºÞ ¼ 3 �¯ ��  (~�[ T U � one s c om p l e m e nt �
�  )�3 ×t � ��  
 A óî % 3 ×� "�(§ A (� ��  Æ �� �
��  �)¯ ��  º¥ © t � Ü �� � C � � 3 �3 � � C � 
� ��  �7 8 ��  ç �> �( S�D E �W � Ú u ¢ ` Q ^ _ Y

` 0æ �� 8 � ÍßÏ�D E � ��  ó�3 ×�  � 
� ��  Ý E � = a 9 Q ��E h � �� ( � @ � �~ L 0&=�|= � 
^= Æ �b � (�(± ) ~�A c | �3 ×t � ��  �[ �X î % � = 
Æ F3 9 , �) 
Bo o l ean e$ºT 
 1 óm3 � (L �D E A V 6 mC X ��¡ Ý E (
� ����E < ] ��� �� �X ; ( � ¯ �� (Ý ; ��, d + �7 8
¯ > e f )�¥ ) bo o l ean �� �� �7 8 �� (F\ ; J �> �(�ó
�A � mF � �ò ½ bo o l ean (� �� Ëm3 ×7 8 �� D � m(]
��bo o l ean L X ; g � �± ) ï Z �g � ��W h J �© � 

� � � 	 
� � � 	 
� � � 	 
� � � 	 
  
g � [ �3 � � �� �A ó; �) ¤ "$( p r im it iv e"#�� g � ºP
��  (< < )� 1 Y ×� 1 "� � g A � 1 Y ×"D h � (� "(Q � �C
i j )��  S(� g � ºP��  (> > )� 1 Y ×� 1 "� � g A � 1 Y
×"D h � (� "��  S(� g �  > >  ç � Í9 #� ¿ SQ k "  
(sig n e x te nsion)Ï(r s 0Ä Å	 ×L �� (�s l � 3 m i C 
 Ä Å
	 ×L �¿ (�s l � c � i 3 �J av a [ mX � � ¿ S(� g �  
> > >  �A �(�Í3 m �C Q k " (z e ro e x te nsion)Ï(r s 0X n
� ¿ S�l � Æ i C �	 �3 × C� C++ Æ �� m(��  � 
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Ä Å¥ ch ar �byt e��� s h o r t ( � , g � �A W ºT / � = �
in t �æ ò �� (O Å[ �� , in t ���  (� 1 Y 	 ×"�ómQ â
� mØ �	 ��, d + g � (� "{ ^ in t (� "�Ä Å� 1 "�
l o n g �Y Z O Å[ � l o n g �	 � ��  � 1 Y ×"(Q o � mØ �	
¦ g � (� "�X º{ ^ l o n g (� "� 
g � Ý E �- Sa 9 Q �(< < = � > > = � > > =)�l v al ue g ,
r v al ue � u ��ºT Á � ( l v al ue�� �X �  S(� g � �- Sa �
(� M ºm3 ×c d �Ä Å� 1 "� byt e� s h o r t (� �O Å�X ¥
, �A W ºT / � M g in t Á ( � � g �� �� K ~ L ¬å / (� � � �
	 ×L �� T { F �D E g Q g + O ÅÆ � -1�� ¶ 	 � â � �� � ,
	 ×Ø Å0 

//: c03:URShift.java 
// Test of unsigned right shift. 
import com.bruceeckel.simpletest.*; 
 
public class URShift { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    int i = -1; 
    System.out.println(i >>>= 10); 
    long l = -1; 
    System.out.println(l >>>= 10); 
    short s = -1; 
    System.out.println(s >>>= 10); 
    byte b = -1; 
    System.out.println(b >>>= 10); 
    b = -1; 
    System.out.println(b>>>10); 
    monitor.expect(new String[] { 
      "4194303", 
      "18014398509481983", 
      "-1", 
      "-1", 
      "4194303" 
    }); 
  } 
} ///:~ 

 
b �3 ¨ g � �� mP�� O Å~ � ¬ bà�Ò � ] ª ! Q , �D E A
Ù �� x (� 
� ¶ 	 � ] â � � , D m�� � 1 > �(��  (�� 0 

//: c03:BitManipulation.java 
// Using the bitwise operators. 
import com.bruceeckel.simpletest.*; 
import java.util.*; 
 
public class BitManipulation { 
  static Test monitor = new Test(); 
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  public static void main(String[] args) { 
    Random rand = new Random(); 
    int i = rand.nextInt(); 
    int j = rand.nextInt(); 
    printBinaryInt("-1", -1); 
    printBinaryInt("+1", +1); 
    int maxpos = 2147483647; 
    printBinaryInt("maxpos", maxpos); 
    int maxneg = -2147483648; 
    printBinaryInt("maxneg", maxneg); 
    printBinaryInt("i", i); 
    printBinaryInt("~i", ~i); 
    printBinaryInt("-i", -i); 
    printBinaryInt("j", j); 
    printBinaryInt("i & j", i & j); 
    printBinaryInt("i | j", i | j); 
    printBinaryInt("i ^ j", i ^ j); 
    printBinaryInt("i << 5", i << 5); 
    printBinaryInt("i >> 5", i >> 5); 
    printBinaryInt("(~i) >> 5", (~i) >> 5); 
    printBinaryInt("i >>> 5", i >>> 5); 
    printBinaryInt("(~i) >>> 5", (~i) >>> 5); 
 
    long l = rand.nextLong(); 
    long m = rand.nextLong(); 
    printBinaryLong("-1L", -1L); 
    printBinaryLong("+1L", +1L); 
    long ll = 9223372036854775807L; 
    printBinaryLong("maxpos", ll); 
    long lln = -9223372036854775808L; 
    printBinaryLong("maxneg", lln); 
    printBinaryLong("l", l); 
    printBinaryLong("~l", ~l); 
    printBinaryLong("-l", -l); 
    printBinaryLong("m", m); 
    printBinaryLong("l & m", l & m); 
    printBinaryLong("l | m", l | m); 
    printBinaryLong("l ^ m", l ^ m); 
    printBinaryLong("l << 5", l << 5); 
    printBinaryLong("l >> 5", l >> 5); 
    printBinaryLong("(~l) >> 5", (~l) >> 5); 
    printBinaryLong("l >>> 5", l >>> 5); 
    printBinaryLong("(~l) >>> 5", (~l) >>> 5); 
    monitor.expect("BitManipulation.out"); 
  } 
  static void printBinaryInt(String s, int i) { 
    System.out.println( 
      s + ", int: " + i + ", binary: "); 
    System.out.print("   "); 
    for(int j = 31; j >= 0; j--) 
      if(((1 << j) &  i) != 0) 
        System.out.print("1"); 
      else 
        System.out.print("0"); 
    System.out.println(); 
  } 
  static void printBinaryLong(String s, long l) { 
    System.out.println( 
      s + ", long: " + l + ", binary: "); 
    System.out.print("   "); 
    for(int i = 63; i >= 0; i--) 
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      if(((1L << i) & l) != 0) 
        System.out.print("1"); 
      else 
        System.out.print("0"); 
    System.out.println(); 
  } 
} ///:~ 

 
â � O p O ä (e ×µ � �pr in t Bin ar yI n t (  )�
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	 Ë( expect (  ) « 3 ×�T Ñ 1 � "�A º�	 ×�T � Ü ? @ (O
Å(§ *Ý E m�[ Ý E � m� s h i ´ )�¥ ) Y Ì O ÅÉ q �X r s t
F� Ë(â � �	 � T � � ñ��	 ×�T (k " Ñ �Í. out Ï�A [ �
�¯ £ � �Ý E � w w w . B ruc e E c k e l . c om � u �mv w (� �Ý E ]
� 	 ×�T �< < gh © ! Ì ï Z (�� Ò � �� 	 ×â � )� 
R, � � , � ��  ¥ in t � l o n g  (�� Ø Å�	 � â � � � � , in t
� l o n g  (b ßL �b Â L �+1�-1(e ( ! h i x ´ �� ¹ l � h �
 S00 h � � S�1 h � ¿ S�in t � � (© ! �	 ¦ (0 

-1, int: -1, binary:  
   11111111111111111111111111111111 
+1, int: 1, binary:  
   00000000000000000000000000000001 
maxpos, int: 2147483647, binary:  
   01111111111111111111111111111111 
maxneg, int: -2147483648, binary:  
   10000000000000000000000000000000 
i, int: 59081716, binary:  
   00000011100001011000001111110100 
~i, int: -59081717, binary:  
   11111100011110100111110000001011 
-i, int: -59081716, binary:  
   11111100011110100111110000001100 
j, int: 198850956, binary:  
   00001011110110100011100110001100 
i & j, int: 58720644, binary:  
   00000011100000000000000110000100 
i | j, int: 199212028, binary:  
   00001011110111111011101111111100 
i ^ j, int: 140491384, binary:  
   00001000010111111011101001111000 
i << 5, int: 1890614912, binary:  
   01110000101100000111111010000000 
i >> 5, int: 1846303, binary:  
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   00000000000111000010110000011111 
(~i) >> 5, int: -1846304, binary:  
   11111111111000111101001111100000 
i >>> 5, int: 1846303, binary:  
   00000000000111000010110000011111 
(~i) >>> 5, int: 132371424, binary:  
   00000111111000111101001111100000 

 
e ( ! h i µ ´ T U � sig ne d tw o’s c om p l e m e nt� 

� �� �� �� � i f -e l s e � 	 
� 	 
� 	 
� 	 
   
	 ×��  mÌ �y X ��A mL ×� 1 "�� A x ñ�3 ×Þ ¼ L (�

�  �	 3 C �� 3 å º© ( if-el s e � � X ��	 ×h i ´ (x ´ �	
¦ (0 

boolean-exp ? value0 : value1 

 
Ä Å b ool e an-e x p n o � t r u e�s @ � val ue 0 �| �	 ×L ����
(O Å�Ä Å b ool e an-e x p � fal s e�s @ � val ue 1 (L �| �« A

 �� (O Å� 

 | �¡ Ý E ç �M � ( if-el s e � � (�¶ º© )�� �	 ×L � ��  
� �) z �B ò C (ì w 	 ×��  (� � ) E A �3 � ) z (� � àý
{ �à� J av a � t 	 ×L � � 1  �m� l Ø | (¹ } �� �F} · ç
�(� M � �% é ê � � A mÝ ; º� ~ â � (Ý � ð � 
¡ c Ý E �A (V 1 ��[ Ý E �% � g3 ×L àç �	 ×��  �� �

3 � Q $ � �	 ×L �æ �m� mL Ù �A � if-el s e > � ° (r µ ��
¶ ��3 ×] � 0 

static int ternary(int i) { 
  return i < 10 ? i * 100 : i * 10; 
}  

 
¡ ; < g	 � £ � % 8 X �L � ��  (� � , : V 0 

static int alternative(int i) { 
  if (i < 10) 
    return i * 100; 
  else 
    return i * 10; 
} 
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� � � « � � 9 Q � ) t �à� [ V ç X , i � è é �D E �ç �L � �

�  (� M 3 O % L } à�� � � 3 � Q $ �Fe � 3 (� �� �ç �	

×��  �8 � b ¢ (� 

� � � 	 
� � � 	 
� � � 	 
� � � 	 
  
F C� C++Ë¶ �� SX � T �) � � � "(� ×� "�à� � �3 �
a ÷ ~ L  (s eq uen t ial  ev al uat ion )(��  �J av aË¶ �� 3 3 ×P
� S
 ��  �(r µ �
 û�¶ º© ( fo r � � � 

S t r i n g ����+ � 	 
� 	 
� 	 
� 	 
  
F J av aË�äS(+)�3 ×mp q �� (��  0� Ä ¡ ô õ � É (�
A � ; a � �  ÷ �Ø | �; � J (�� mÌ X 3 ¦ ��  + (	 � ��
� �8 � ý | (�? @ C++(� M �Â � Æ � � ; � u ��  
(op e rator ove rl oading )v w �3 ×X î (� ¹ �æ ò C++ � � , 	 �
p ð �A Ç â � % ; �i j D m(��  Æ äJ p ° (¹ } �X � (��


 â � % % ? @ ý þ (e¤ (� M ���  � u E < C++(§ A 3 Ì ë
! ��ºç A � � ^ ) Ö × , �Ä Å J av a | � � ��  � u (� �º8
� C++ ) t : V �� �? @ � W � �� � 	 ×p ð É Ö × , �æ ò J av a
(â � % X ; } C++(â � % Y ¦ + � u ��  � 
äS (�)�F S t r in g J (� M º� mw �Ä Åh i ´ E S t r in g � �
(�Y Z D m�¶ � . (� 1 "Æ � � � S t r in g  (Y Z �á � ¾ ºP�
� S3 9 Q (�  � = � S t r in g ()0 

int x = 0, y = 1, z = 2; 
String sString = "x, y, z "; 
System.out.println(sString + x + y + z); 

 
	 Ë J av a á � ¾ ºP x�y�� z Æ � = � A W ( S t r in g x ´ àX �
/ PA W ä9 Q Á � = �Ä Åâ � �0 

System.out.println(x + sString); 

 
Y Z J av a�ºP x � = � S t r in g � 

� � �� � � 	 
  ! �" #� � �� � � 	 
  ! �" #� � �� � � 	 
  ! �" #� � �� � � 	 
  ! �" #  
b · 
 (î � �ý þ � X ; � c ® O h i ´ ºÄ � �� ��P3 S¬æ

, �J av aË¶ [ 3 ¦ � 
C� C++Ë¶ � m3 ×! í � | � l (î � 0 
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while(x = y) { 
  // .... 
} 

 
� w � â � % �| 1 > - ð (¡ ¢  (==) àX �~ L �F C� C++Ë
¶ �ó% y X - ) C �	 ×~ L O Å�� � � t r u e�æ ò A � Ý ; ºx
� 3 ×Ü ë � � �F J av aË¶ �á � ¾ F- 3 × bo o l ean L �à	 ×
h i ´ (O ÅX � bo o l ean �à� á � ¾ X ºP in t � = �
bo o l ean �æ ò á � (� M A �ºÒ � � î �D E 	 � î � ºFâ � �
� �� (� M �T � ! Q �æ ò J av a � � [ X ºì 0 ò eî � �(� 3 3
� X º� gá � � î � (� x ��x� y Æ � bo o l ean �	 ¦ x=y�
�3 ×b � (h i ´ �FJ � £ � *�	 � mÝ ; �×î � �) 
C� C++ � m3 ×e� (c d �Y ��� �� (Í�Ï�Í�Ï�7 8
�� (Í�Ï�Í�Ï�� ��  óm3 ×�   (& � |)�à7 8 ��
 % me ×�   (&& � ||)�	 ��  = � == 3 ¦ �ó�ç 3 � è �
ç e � (� ° �æ ò � R S �� e , �J av a á � ¾ Á 3 ¨ � p à! �A
X ºÇ ¡ � � r �3 � e$
 1 � 3 � e$Q ��  

$ % & ' � 	 
$ % & ' � 	 
$ % & ' � 	 
$ % & ' � 	 
  
cast(¹ } �ÍPø ù� gÝ � ËÏ�ó% � �b r �J av aºý 	 (�
3 � "#e$(� = � � 3 � "#e$�8 µ $ �P¤ "L ~ ¬> C � �

(� M �á � ¾ ºý 	 �	 × in t � = � fl o at �� �D g3 Ì X ºý 	
( � 	 � � = (� �(� M �¡ [ Ý E w x r # � A ( � � = ��� ó !

( � e$� = � 
% ( � 	 � � = �¡ �� P"#(A 
 e$(2 3 D m(ï �  )k ( � �
� 1 (3 SË�� ¶ ��� ] 0 

void casts() { 
  int i = 200; 
  long l = (long)i; 
  long l2 = (long)200; 
} 

 
� Ä ¡ D < g(�¡ c Ý E ¥ "L �[ Ý E ¥ � � ( � � = �� ��í F

� � (	 e � � = Æ �V o (�æ �3 � m� % �á � ¾ �ºý 	 � in t
� M � l o n g �X ^ �, 	 � V o (� = u ��£ � º� � � ¿ � �� �
FmÌ � �� ��, % Ç £ � ; á � � ^ �� = �Ý ; �� � (, � 
F C� C++Ë¶ �e$� = �3 T Ç ª a � (� �à J av a(e$� =
s �� c (�æ �D gD � ( narrow ing  c onve rsion(� & ([ ��
$ �
 ¡ �3 ×; µ � � V   ¡ ("#e$�� = � 3 ×µ � X , 	 Z V
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  ¡ ("#e$� )�A ºJ 0 3 ×] · �á � ¾ ºó ! ¡ w x r ( � �
= �ñ� J A (¢ £ ³ �Í	 Z T Ý ; � ¤ ¥ � � Ä Å¡ 3 O % T �Y Z

� w x r # � �Ï�¥ ) w ide ning  c onve rsion��X � ( � � ´ � =
, �æ �K e$Ý E � � 8 ¦ e$� V (  ¡ �D E ï Z Æ Å X , � 
J av a § : ¡ ¥ R bo o l ean u ½ (§ A p r im it iv ee$("#( � ^ ¹
(� = �à bo o l ean s 9 
 X ; � = �e�X § : � = (�% Ç A W >
È � = �� � % mp q (µ � �(S t r in g �3 ×p ] �ò ½ �
 � �¶ º
© �D m¥ _ Æ Ý E FA (e# (fam il y  of ty p e s)Ë¶ J � Ó � 

O ak (¨ © )Ý E T Ó g Tr ee��u [ Ý E �� �A X ; Ó ¬� 3 ×e#
(e$�8 Ä R o ck �) 
 ! ! ! !  ( Literals) 
� · � �� �ª â � « · � L (� M �á � ¾ ; Ô x r � É 	 �ï Z e$

(�� �FmÌ � �� �	 � e$�Ý ¬ e Ý (�D g	 � � �(� M �

¡ �ó; ät �· � L > �(�  Q � � ­ ½   ¡ �E ò Q � ® á � ¾ �

� ¶ 	 � â � �� � , 	 � �  0 
//: c03:Literals.java 
 
public class Literals { 
  char c = 0xffff; // max char hex value 
  byte b = 0x7f; // max byte hex value 
  short s = 0x7fff; // max short hex value 
  int i1 = 0x2f; // Hexadecimal (lowercase) 
  int i2 = 0X2F; // Hexadecimal (uppercase) 
  int i3 = 0177; // Octal (leading zero) 
  // Hex and Oct also work with long. 
  long n1 = 200L; // long suffix 
  long n2 = 200l; // long suffix (but can be 
confusing) 
  long n3 = 200; 
  //! long l6(200); // not allowed 
  float f1 = 1; 
  float f2 = 1F; // float suffix 
  float f3 = 1f; // float suffix 
  float f4 = 1e-45f; // 10 to the power 
  float f5 = 1e+9f; // float suffix 
  double d1 = 1d; // double suffix 
  double d2 = 1D; // double suffix 
  double d3 = 47e47d; // 10 to the power 
} ///:~ 

 
h � 16 ( ! "(� M �% � 0x�� 0X ] a ��¶ � J 0-9�� Â ß
« Æ Ý E ( a-f�D m(¤ "e$Æ ; E 16 ( ! (x ´ äE � ¢ �% �
¡ �3 ×8 	 � e$(b Â L � Â ("Q f � * � � (� (X ò 	 ×"�
�E A � x ´ h � ()�á � ¾ �º� 3 ×î �� ¹ 3 � �F� ¶ (â �
Ë��W ô õ ¬! , ch ar �byt e E < s h o r t D ; h � (b Â (L �Ä
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Å{ ! , 	 ×ì í �á � ¾ ºý 	 r �	 ×L � = � in t �| �# � ¡ �
~ L � � M � � ( � narrow ing  c ast�) �¡ �� É ^ � , � 
8 ( ! "�` 0�¶ � . 3 ÷ 0-7("� z � (�C�C++�� J av aË
¶ Æ � me ( ! · � L (h � µ � � 
� F· � L �¶ (Y ×"� 
 w , A (e$�Â « �� ß« ( L h �
l o n g �Â « �� ß« ( F h � fl o at �àÂ « �� ß« ( D h �
do u bl e� 
© gy "(� M ��¯ � � mÌ ° ± �F² ³ �y â ´ Ô �[e\h � ý
| ¥ "(h "�Â Ö � 2. 718�(J av a(Mat h . E º¬! 3 ×� �� x
( do u bl e L �) } 1. 39 x  e �

� �
	 ¦ (y "h � x ´ �ñ� J ��

1. 39 x  2. 718 �
� �
�� �? @ F O R T R AN (� M �? @ µ W � e Q h � �

W � · Ù �(Í10(¶ Ï�	 �×� · ¸ (N O �æ � F O R T R AN ��
² ³ �y â @ � ? @ (�� � �? @ ª % F� t 	 � e ä ð (� M v w �

¹ � Ù ¥ �
� � � �
� �X ò Õ Z $ �	 � Ó º � g, C� C++ E < í F(

J av a�D E �Ä Å¡ ô õ ; � ) P e 
 1 ý | ¥ "(h "(� �Y Z <
g J av a â � Ë( 1. 39 e-4 7 f � �� � 3 � » ¼ , 
 ñ� J A h �
1. 39 x  10 �

� �
� 

� ½ 3 � �Ä Åá � ¾ ; ¾ x O "#(e$�Y ¡ �X � Á äJ �¿ �  

, �8 Ä 0 
long n3 = 200; 

 
	 Ë� mº� ì e ä ð (r µ �D E 200�¶ ( L�V o (�� �Ä Å
� 

float f4 = 1e-47f; // 10 to the power 

 
	 × f��� � (, �æ �á � ¾ � · ºP�y "h � ("� 
 �
d oub l e�D E Ä Å� m�¿ ( f(� �A �º¬¡ 3 ×î �   ¡ �# �
¡ ¡ � � � do u bl e � = � fl o at � 
" #" #" #" #  
¡ ºì í �Ä Å�¥ 8 in t ß("#([ �� ch ar �byt e�� s h o r t $
("#)( � "F �� �� (� �	 Ì L º/ T � M g in t $$$$Á ( � �
� �D E �� (O ÅÀ | � in t �D E 
 ¡ P	 ×L ~ � ¬Y ×� ß(e
$� �¡ �� � ( � e$� = �(à� �` ) �PL ~ ¬3 ×� ß(e
$�æ ò ºÅ 6 � �   ¡ �)¯ u �h i ´ Ë¶ b Â (Y ×"#(e$º
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N O h i ´ (O Å("#e$
 Ä Å¡ 
 3 × fl o at �3 × do u bl e(
Á �� g(O Å[ � do u bl e
 Ä Å¡ 
 3 × in t �3 × l o n g (��O
Å[ � l o n g � 

J a v a ( )( )( )( )  “ s i z e o f ”   
C� C++( s izeo f(  )��  �mp q �� (0A º# � ¡ �"#% Â
�V 6 � å (� � �C� C++ % m s izeo f(  )(b � % (å æ ��, g
Ã �> �("#e$FX �(ê ¾ J Ý ; ºX 3 ¦ �D E â � % F( � �

"#Â ß> �(� 1 u � � � / , £ 3 � 	 ×e$mV Â �8 Ä �3 £ @

� ê � 32 � µ � ¤ "�à� 3 £ � 16 � �â � % Ý E F� ¶ Y £ Ë¶
� � � Â ("� �Ý ; ¡ [ Ä g, �¥ C� C++(â � % Q $ �g Ã ð
�3 T � a � (� � 
J av a � mg Ã (c d �æ ò X î %  s izeo f(  )�D m"#e$FD m(
ê ¾ J Æ �> �(�¡ X � �	 � R ° (g Ã ð � q � � A ô õ T ( � �

Ë¶ , � 

* + ���* + ���* + ���* + ��� 
3 ¨ 4 J �m×F 0 Å g�FÆ Ç ��  (k / R mV U Y (� M �X ä

} È r ¬! , 3 � _ Y ³ ÍU l cer  Ad d ict s  R eal l y Lik e C A l ot . Ï 

Mn emo n ic O per at o r  t ype O per at o r s  
U l cer  t �  U n ar y + - ++-- 
Ad d ict s  � ±  Ar it h m et ic (E < g � ) * / %  + - < <  > >  
R eal l y �#  R el at ion al  >  <  > = < = == ! = 
Lik e 7 8  Log ical  (E < � �� ) && || & | ^  
C u T  Con d it ion al  (L � () A >  B ?  X  :  Y  
A Lot  ~ L  As s ig n m en t  = (E < } *= x ´ (~ L ) 


 | �Ä ÅPg � �� �� � J (� �	 �X �3 ×� É (_ Y ³ , ��

�Ä ÅX � Ê � �� (� �A � X î � 

� 	 
 ��, -� 	 
 ��, -� 	 
 ��, -� 	 
 ��, -  
� ¶ 	 � â � � � , � � p r im it iv e"#Æ Ý E ç �A Ì (��  �G 

J ��X �e$("#� Ö �3 ×] � �` ) mc d (£ � Æ � //!  ¬
� � ¹ , �æ ò á � 	 ×�T �X ºmc d (� 

//: c03:AllOps.java 
// Tests all the operators on all the primitive data 
types 
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// to show which ones are accepted by the Java 
compiler. 
 
public class AllOps { 
  // To accept the results of a boolean test: 
  void f(boolean b) {} 
  void boolTest(boolean x, boolean y) { 
    // Arithmetic operators: 
    //! x = x * y; 
    //! x = x / y; 
    //! x = x % y; 
    //! x = x + y; 
    //! x = x - y; 
    //! x++; 
    //! x--; 
    //! x = +y; 
    //! x = -y; 
    // Relational and logical: 
    //! f(x > y); 
    //! f(x >= y); 
    //! f(x < y); 
    //! f(x <= y); 
    f(x == y); 
    f(x != y); 
    f(!y); 
    x = x && y; 
    x = x || y; 
    // Bitwise operators: 
    //! x = ~y; 
    x = x & y; 
    x = x | y; 
    x = x ^ y; 
    //! x = x << 1; 
    //! x = x >> 1; 
    //! x = x >>> 1; 
    // Compound assignment: 
    //! x += y; 
    //! x -= y; 
    //! x *= y; 
    //! x /= y; 
    //! x %= y; 
    //! x <<= 1; 
    //! x >>= 1; 
    //! x >>>= 1; 
    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! char c = (char)x; 
    //! byte B = (byte)x; 
    //! short s = (short)x; 
    //! int i = (int)x; 
    //! long l = (long)x; 
    //! float f = (float)x; 
    //! double d = (double)x; 
  } 
  void charTest(char x, char y) { 
    // Arithmetic operators: 
    x = (char)(x * y); 
    x = (char)(x / y); 
    x = (char)(x % y); 
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    x = (char)(x + y); 
    x = (char)(x - y); 
    x++; 
    x--; 
    x = (char)+y; 
    x = (char)-y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    x= (char)~y; 
    x = (char)(x & y); 
    x  = (char)(x | y); 
    x = (char)(x ^ y); 
    x = (char)(x << 1); 
    x = (char)(x >> 1); 
    x = (char)(x >>> 1); 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    x <<= 1; 
    x >>= 1; 
    x >>>= 1; 
    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    byte B = (byte)x; 
    short s = (short)x; 
    int i = (int)x; 
    long l = (long)x; 
    float f = (float)x; 
    double d = (double)x; 
  } 
  void byteTest(byte x, byte y) { 
    // Arithmetic operators: 
    x = (byte)(x* y); 
    x = (byte)(x / y); 
    x = (byte)(x % y); 
    x = (byte)(x + y); 
    x = (byte)(x - y); 
    x++; 
    x--; 
    x = (byte)+ y; 
    x = (byte)- y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
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    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    x = (byte)~y; 
    x = (byte)(x & y); 
    x = (byte)(x | y); 
    x = (byte)(x ^ y); 
    x = (byte)(x << 1); 
    x = (byte)(x >> 1); 
    x = (byte)(x >>> 1); 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    x <<= 1; 
    x >>= 1; 
    x >>>= 1; 
    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    short s = (short)x; 
    int i = (int)x; 
    long l = (long)x; 
    float f = (float)x; 
    double d = (double)x; 
  } 
  void shortTest(short x, short y) { 
    // Arithmetic operators: 
    x = (short)(x * y); 
    x = (short)(x / y); 
    x = (short)(x % y); 
    x = (short)(x + y); 
    x = (short)(x - y); 
    x++; 
    x--; 
    x = (short)+y; 
    x = (short)-y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    x = (short)~y; 
    x = (short)(x & y); 
    x = (short)(x | y); 
    x = (short)(x ^ y); 
    x = (short)(x << 1); 
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    x = (short)(x >> 1); 
    x = (short)(x >>> 1); 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    x <<= 1; 
    x >>= 1; 
    x >>>= 1; 
    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    byte B = (byte)x; 
    int i = (int)x; 
    long l = (long)x; 
    float f = (float)x; 
    double d = (double)x; 
  } 
  void intTest(int x, int y) { 
    // Arithmetic operators: 
    x = x * y; 
    x = x / y; 
    x = x % y; 
    x = x + y; 
    x = x - y; 
    x++; 
    x--; 
    x = +y; 
    x = -y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    x = ~y; 
    x = x & y; 
    x = x | y; 
    x = x ^ y; 
    x = x << 1; 
    x = x >> 1; 
    x = x >>> 1; 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    x <<= 1; 
    x >>= 1; 
    x >>>= 1; 
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    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    byte B = (byte)x; 
    short s = (short)x; 
    long l = (long)x; 
    float f = (float)x; 
    double d = (double)x; 
  } 
  void longTest(long x, long y) { 
    // Arithmetic operators: 
    x = x * y; 
    x = x / y; 
    x = x % y; 
    x = x + y; 
    x = x - y; 
    x++; 
    x--; 
    x = +y; 
    x = -y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    x = ~y; 
    x = x & y; 
    x = x | y; 
    x = x ^ y; 
    x = x << 1; 
    x = x >> 1; 
    x = x >>> 1; 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    x <<= 1; 
    x >>= 1; 
    x >>>= 1; 
    x &= y; 
    x ^= y; 
    x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    byte B = (byte)x; 
    short s = (short)x; 
    int i = (int)x; 
    float f = (float)x; 
    double d = (double)x; 
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  } 
  void floatTest(float x, float y) { 
    // Arithmetic operators: 
    x = x * y; 
    x = x / y; 
    x = x % y; 
    x = x + y; 
    x = x - y; 
    x++; 
    x--; 
    x = +y; 
    x = -y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    //! x = ~y; 
    //! x = x & y; 
    //! x = x | y; 
    //! x = x ^ y; 
    //! x = x << 1; 
    //! x = x >> 1; 
    //! x = x >>> 1; 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    //! x <<= 1; 
    //! x >>= 1; 
    //! x >>>= 1; 
    //! x &= y; 
    //! x ^= y; 
    //! x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    byte B = (byte)x; 
    short s = (short)x; 
    int i = (int)x; 
    long l = (long)x; 
    double d = (double)x; 
  } 
  void doubleTest(double x, double y) { 
    // Arithmetic operators: 
    x = x * y; 
    x = x / y; 
    x = x % y; 
    x = x + y; 
    x = x - y; 
    x++; 
    x--; 
    x = +y; 
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    x = -y; 
    // Relational and logical: 
    f(x > y); 
    f(x >= y); 
    f(x < y); 
    f(x <= y); 
    f(x == y); 
    f(x != y); 
    //! f(!x); 
    //! f(x && y); 
    //! f(x || y); 
    // Bitwise operators: 
    //! x = ~y; 
    //! x = x & y; 
    //! x = x | y; 
    //! x = x ^ y; 
    //! x = x << 1; 
    //! x = x >> 1; 
    //! x = x >>> 1; 
    // Compound assignment: 
    x += y; 
    x -= y; 
    x *= y; 
    x /= y; 
    x %= y; 
    //! x <<= 1; 
    //! x >>= 1; 
    //! x >>>= 1; 
    //! x &= y; 
    //! x ^= y; 
    //! x |= y; 
    // Casting: 
    //! boolean b = (boolean)x; 
    char c = (char)x; 
    byte B = (byte)x; 
    short s = (short)x; 
    int i = (int)x; 
    long l = (long)x; 
    float f = (float)x; 
  } 
} ///:~ 
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×L �à� ó; ¡ ¢ A (% �� �¡ X ; P bo o l ean L ä9 Q ��� (
� § A ï Z � 1 � 
¡ [ < g, �( � "F �� (� M �ch ar �byt e�E < s h o r t �Æ º/
( � � M �à�� O Å[ � in t �æ ò Ä Å| PA ~ � ¬å / Y ×� � (
� ��� � w x r ( � e$� =  (	 ) ºÅ 6   ¡ ( narrow ing  
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! �� ¶ 	 � â � �� � , 	 � � �0 

//: c03:Overflow.java 
// Surprise! Java lets you overflow. 
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import com.bruceeckel.simpletest.*; 
 
public class Overflow { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    int big = 0x7fffffff; // max int value 
    System.out.println("big = " + big); 
    int bigger = big * 4; 
    System.out.println("bigger = " + bigger); 
    monitor.expect(new String[] { 
      "big = 2147483647", 
      "bigger = -4" 
    }); 
  } 
} ///:~ 
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bo o l ean (L ( � bo o l ean ¡ ¢ �8 Ä if( a)�¡ �� � � ^ } if(  a!  
= 0 )	 ¦ (u T h i ´ / �A � = � bo o l ean L �  

i f -e l s e  
if-el s e [ : �b G 
 (â � × â � ! � � �el s e�Ý � (�D E ifñ
� J me � �� 0 

if(Boolean-expression) 
  statement 

 
��   

if(Boolean-expression) 
  statement 
else 
  statement 

 
Íu T n o (con d it ion al )Ï� � % ; J 0 3 × bo o l ean O Å�
state m e nt � � c Ý E �E � Sh � O Ø () t � � �[ Ý E ��� 3
S3 9 Q (Ö b � � �ó% �gÍstate m e ntÏ��h � A c Ý E �) t
� � �[ Ý E �Ö b � � �  
� 3 × if -else(] � �� ¶ ( test(  )µ � º# � ¡ �¡ Ä ("� �Â
) �ß) �� �- ) 	 ×"� 0 

//: c03:IfElse.java 
import com.bruceeckel.simpletest.*; 
 
public class IfElse { 
  static Test monitor = new Test(); 
  static int test(int testval, int target) { 
    int result = 0; 
    if(testval > target) 
      result = +1; 
    else if(testval < target) 
      result = -1; 
    else 
      result = 0; // Match 
    return result; 
  } 
  public static void main(String[] args) { 
    System.out.println(test(10, 5)); 
    System.out.println(test(5, 10)); 
    System.out.println(test(5, 5)); 
    monitor.expect(new String[] { 
      "1", 
      "-1", 
      "0" 
    }); 
  } 
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} ///:~ 

 
¥ × â � ! � � ç �Ù ( �3 � Ú O Û � (T � �æ �	 ¦ ; Ç � � � R

S r < ! â � (� � �O Ø � 

r e t u r n  
r et u r n �è ³ me ×1 �0~ / �A º# � ¡ µ � % Þ ¼ A ×L (Ä Å
X � v o id Þ ¼ $()
 § ¨ �A º³ Ü Þ ¼ Y ×L ��W Ý E X �	 ×
p ð � « � ¶ Y × t es t (  )µ � 0 

//: c03:IfElse2.java 
import com.bruceeckel.simpletest.*; 
 
public class IfElse2 { 
  static Test monitor = new Test(); 
  static int test(int testval, int target) { 
    if(testval > target) 
      return +1; 
    else if(testval < target) 
      return -1; 
    else 
      return 0; // Match 
  } 
  public static void main(String[] args) { 
    System.out.println(test(10, 5)); 
    System.out.println(test(5, 10)); 
    System.out.println(test(5, 5)); 
    monitor.expect(new String[] { 
      "1", 
      "-1", 
      "0" 
    }); 
  } 
} ///:~ 
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while(Boolean-expression) 
  statement 
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, ¨ � � u � Æ % n o B ool e an-e x p re ssion�| �� ¨ ��
state m e ne t u � �� % Á 1 n o �  
� 1 	 � ) t (â � ºX Ý r 0 � ¸ ê "�Ò gA Þ Ë Õ x u T 0 

//: c03:WhileTest.java 
// Demonstrates the while loop. 
import com.bruceeckel.simpletest.*; 
 
public class WhileTest { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    double r = 0; 
    while(r < 0.99d) { 
      r = Math.random(); 
      System.out.println(r); 
      monitor.expect(new String[] { 
        "%% \\d\\.\\d+E?-?\\d*" 
      }, Test.AT_LEAST); 
    } 
  } 
} ///:~ 
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d o -w h i l e  
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do 
  statement 
while(Boolean-expression); 
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f o r  
fo r � � ºF� 3 ¨ ( t � � u � / T f � * �Á 1 u T n o �, ¨ � �
u �� % m3 Ì ÍÃ ( N ¤ Ï�fo r � � (�� �0 

for(initialization; Boolean-expression; step) 
  statement 

 
initial iz ation(f � * )�B ool e an-e x p re ssion(( � u T ¡ ¢ )E <
ste p (Ã ( N ¤ )Æ Ý E �� �, ¨ � � u � �A º¡ ¢ B ool e an-
e x p re ssion�ó% 3 < gA � fal s e�A �º* ! for � � �+ � � �
¶ (� á �, ¨ � � u ��A � % � � ste p � 
fo r � � � · T �) Í@ "Ï(^ â 0 

//: c03:ListCharacters.java 
// Demonstrates "for" loop by listing 
// all the lowercase ASCII letters. 
import com.bruceeckel.simpletest.*; 
 
public class ListCharacters { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    for(int i = 0; i < 128; i++) 
      if(Character.isLowerCase((char)i)) 
        System.out.println("value: " + i + 
          " character: " + (char)i); 
    monitor.expect(new String[] { 
      "value: 97 character: a", 
      "value: 98 character: b", 
      "value: 99 character: c", 
      "value: 100 character: d", 
      "value: 101 character: e", 
      "value: 102 character: f", 
      "value: 103 character: g", 
      "value: 104 character: h", 
      "value: 105 character: i", 
      "value: 106 character: j", 
      "value: 107 character: k", 
      "value: 108 character: l", 
      "value: 109 character: m", 
      "value: 110 character: n", 
      "value: 111 character: o", 
      "value: 112 character: p", 
      "value: 113 character: q", 
      "value: 114 character: r", 
      "value: 115 character: s", 
      "value: 116 character: t", 
      "value: 117 character: u", 
      "value: 118 character: v", 
      "value: 119 character: w", 
      "value: 120 character: x", 
      "value: 121 character: y", 
      "value: 122 character: z" 
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    }); 
  } 
} ///:~ 
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for(int i = 0, j = 1; i < 10 && j != 11; i++, j++) 
  // body of for loop 
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¶ Á � 3 ×] � 0 
//: c03:CommaOperator.java 
import com.bruceeckel.simpletest.*; 
 
public class CommaOperator { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    for(int i = 1, j = i + 10; i < 5; 
        i++, j = i * 2) { 
      System.out.println("i= " + i + " j= " + j); 
    } 
    monitor.expect(new String[] { 
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      "i= 1 j= 11", 
      "i= 2 j= 4", 
      "i= 3 j= 6", 
      "i= 4 j= 8" 
    }); 
  } 
} ///:~ 
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//: c03:BreakAndContinue.java 
// Demonstrates break and continue keywords. 
import com.bruceeckel.simpletest.*; 
 
public class BreakAndContinue { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    for(int i = 0; i < 100; i++) { 
      if(i == 74) break; // Out of for loop 
      if(i % 9 != 0) continue; // Next iteration 
      System.out.println(i); 
    } 
    int i = 0; 
    // An "infinite loop": 
    while(true) { 
      i++; 
      int j = i * 27; 
      if(j == 1269) break; // Out of loop 
      if(i % 10 != 0) continue; // Top of loop 
      System.out.println(i); 
    } 
    monitor.expect(new String[] { 
      "0", 
      "9", 
      "18", 
      "27", 
      "36", 
      "45", 
      "54", 
      "63", 
      "72", 
      "10", 
      "20", 
      "30", 



shhgs@wgqqh.com 

�
 39 �  �  48 �  

      "40" 
    }); 
  } 
} ///:~ 
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� (Ø Å�	 X �* � �ñ� J 	 � �3 � * ! � � (µ � �u D E ºP

A W � g o t o > � � n ��æ �A W ç �, > �(ê ! 0l ab el (
 �)�  

 ��3 ×�¶ m� S(
 I  ��}	 ¦ 0 

label1: 

 
F J av aË�� 3 ; k 
 �(r µ ���F� � � � (½ ¶ �à� � � Ò
� k � � F� � � � �
 �u 4X ; m^ � ø ù�à	 Z T (� 3 ¢ ` �

��¡ ºV m V [ � � �� Ò �æ �� · � �� br eak � co n t in u e�
è ³ óº*o 
 � � � �à�, 
 �u ��A �º_ g l ab el D F(r
µ 0 

label1:  
outer-iteration { 
  inner-iteration { 
    //... 
    break; // 1 
    //... 
    continue;  // 2 
    //... 
    continue label1; // 3 
    //... 
    break label1;  // 4 
  } 
} 

 
F> ] 1*�br eak *o , � � (� � �� � _ g½ � � � �> ] 2
*�co n t in u eº� K g g� � � � (b � � �� �F> ] 3*�
co n t in u e l abel 1ºF*o � � � � (�� *o ½ � � � �Á 3 � _ g
l abel 1�| ��a � � � � � � �� �	 ¨ ��½ � � � �Á > ] 4
*�br eak  l abel 1 [ º_ g l abel 1�� A X ºÁ ( t � � �ñ� J A
�� _ ! e ×� � � 
� ¶ �� fo r � � � ] 0 

//: c03:LabeledFor.java 
// Java's "labeled for" loop. 
import com.bruceeckel.simpletest.*; 
 
public class LabeledFor { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    int i = 0; 
    outer: // Can't have statements here 
    for(; true ;) { // infinite loop 
      inner: // Can't have statements here 
      for(; i < 10; i++) { 
        System.out.println("i = " + i); 
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        if(i == 2) { 
          System.out.println("continue"); 
          continue; 
        } 
        if(i == 3) { 
          System.out.println("break"); 
          i++; // Otherwise i never 
               // gets incremented. 
          break; 
        } 
        if(i == 7) { 
          System.out.println("continue outer"); 
          i++; // Otherwise i never 
               // gets incremented. 
          continue outer; 
        } 
        if(i == 8) { 
          System.out.println("break outer"); 
          break outer; 
        } 
        for(int k = 0; k < 5; k++) { 
          if(k == 3) { 
            System.out.println("continue inner"); 
            continue inner; 
          } 
        } 
      } 
    } 
    // Can't break or continue to labels here 
    monitor.expect(new String[] { 
      "i = 0", 
      "continue inner", 
      "i = 1", 
      "continue inner", 
      "i = 2", 
      "continue", 
      "i = 3", 
      "break", 
      "i = 4", 
      "continue inner", 
      "i = 5", 
      "continue inner", 
      "i = 6", 
      "continue inner", 
      "i = 7", 
      "continue outer", 
      "i = 8", 
      "break outer" 
    }); 
  } 
} ///:~ 

 
� � 3 � �br eak º_ ! fo r � � �à� X õ 3 î � ¤ ( fo r � � ��
� � 1 �X ºì 0 �` ) br eak * ^ , � � h i ´ �æ ò % F i % %% %% %% % 3
(� M Ò � ( � , � � � 1 �F i==7 (� M ( co n t in u e o u t er � �
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[ Ò � � t , b l [ (� � �æ ò [ * ^ , � � �D E 	 � [ % ( � Ò �

� � � 
Ä ÅX � br eak  o u t er � � �¡ �9 
 �� + � � in n er � � _ g
o u t er � � (½ ¶ �æ � br eak ó; _ ! _ ! b � [ (� � �
(co n t in u e [ 3 ¦ �) 

 | �Ä Å_ ! � � (�� � % _ ! µ � �¡ Ý E Ò � ç � r et u r n �  
� ¶ � � (�� 
 �( br eak � co n t in u e�wh il e 3 9 �� (Ø
Å0 

//: c03:LabeledWhile.java 
// Java's "labeled while" loop. 
import com.bruceeckel.simpletest.*; 
 
public class LabeledWhile { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    int i = 0; 
    outer: 
    while(true) { 
      System.out.println("Outer while loop"); 
      while(true) { 
        i++; 
        System.out.println("i = " + i); 
        if(i == 1) { 
          System.out.println("continue"); 
          continue; 
        } 
        if(i == 3) { 
          System.out.println("continue outer"); 
          continue outer; 
        } 
        if(i == 5) { 
          System.out.println("break"); 
          break; 
        } 
        if(i == 7) { 
          System.out.println("break outer"); 
          break outer; 
        } 
      } 
    } 
    monitor.expect(new String[] { 
      "Outer while loop", 
      "i = 1", 
      "continue", 
      "i = 2", 
      "i = 3", 
      "continue outer", 
      "Outer while loop", 
      "i = 4", 
      "i = 5", 
      "break", 
      "Outer while loop", 
      "i = 6", 
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      "i = 7", 
      "break outer" 
    }); 
  } 
} ///:~ 

 
	 Ì r s [ r �) wh il e0 
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� � � 
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4. � 
 �( br eak º�` 	 ×
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 ��àX � g ot o�G ì í â � b ug ("� � j ��
 �("
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 �� g ot oFâ � (� � � (ex cecut ion  g r ap h )
Ë� t , � � �æ ò â � (� � � � � � ¯ · 	 U �� � J av a 
 �J �
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 �ò ½ �	 Ë� m3 ×¯ · mw (í _ ��W ë ! , � � (Õ

×p ð �� �A � | � � � äm�, � 

s w i t c h  
m� �s wit ch ºT � �� Ò � � �s wit ch � � º9 #Í¤ "h i ´  
(in t eg r al  ex p r es s ion )Ï(L �N O v w �� A Ì £ � �A (x ´ �0  

switch(integral-selector) { 
  case integral-value1 : statement; break;  
  case integral-value2 : statement; break; 
  case integral-value3 : statement; break; 
  case integral-value4 : statement; break; 
  case integral-value5 : statement; break; 
  // ... 
  default: statement; 
} 

 
I nte rg al -se l e c tor�3 ×ºJ 0 ¤ "L (h i ´ �s wit ch º�	 ×L
�� ¶ ( inte g ral -val ue N ×1 8 � �Ä Åú g, û � (�A º� � >
v ( state m e nt() t (��Ö b ()�Ä Å� mú gû � (�s � �
defau l t ( state m e nt� 
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¡ ºì í �FJ ¶ Y � â � Ë�, × cas e(b �Æ m br eak �	 ¦ â
� �� � > �y á u ���º* ! s wit ch �	 � s wit ch � � (3 � x
´ �X ^ br eak �Ý � (�Ä Å� m br eak �â � ºö ÷ � � � 3 ×
cas e(y á �Ò gA 
 
 br eak �Ø | ¡ X º�	 ×\ ; �� �mõ
­(â � % Ý ; º�� ¹ b �Y � � F defau l t �¶ (� � �A � m
br eak �	 �æ �â � �� g	 Ë�� � Q �X � b r eak Æ º_ g�3
×r µ �Ä Å¡ | º 3 ç è �[ Ý E P br eak k g defau l t (b ��
	 ¦ 3 C ~ � [ � m� 
s wit ch � � ; � mu ¢ r ñí V Ö � Ò (���� V �� Ö Ñ 
 *� 3
×)�| àA î % 3 ×; J 0 } in t � ch ar 	 ¦ (¤ "L (� Ò u T �
� Ä ¡ ��  ÷ ��> C "1 � Ò u T �Y Z s wit ch � � �X ; � · y
1 , �¥ ) ¯ ¤ "(e$�¡ ó; ç �3 a ÷ ( if � � � 
� ¶ (â � º/ ¸ ê 0 � 3 Ì � � �| �Á n o G W �� 6 � �� 6 0  

//: c03:VowelsAndConsonants.java 
// Demonstrates the switch statement. 
import com.bruceeckel.simpletest.*; 
 
public class VowelsAndConsonants { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    for(int i = 0; i < 100; i++) { 
      char c = (char)(Math.random() * 26 + 'a'); 
      System.out.print(c + ": "); 
      switch(c) { 
        case 'a': 
        case 'e': 
        case 'i': 
        case 'o': 
        case 'u': System.out.println("vowel"); 
                  break; 
        case 'y': 
        case 'w': System.out.println("Sometimes a 
vowel"); 
                  break; 
        default:  System.out.println("consonant"); 
      } 
      monitor.expect(new String[] { 
        "%% [aeiou]: vowel|[yw]: Sometimes a vowel|" 
+ 
          "[^aeiouyw]: consonant" 
      }, Test.AT_LEAST); 
    } 
  } 
} ///:~ 

 
` ) Mat h . r an do m(  )0 � (� 0g 1 u 4(L �æ ò ¡ � / Q E ì
í (Â ß (� � h m 26 ×� � )�| �Á äJ � g � �[ ��	 Ì "� Ë
¶ b ß(Y ×�  
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Ø | < J + �W �9 #�  Q N O * � �� ñ� J s wit ch � � �(� �
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v w � É �br eak k FA × cas e(�¶ �� � % (
 2 s �â � ºÒ
� � ^ + � � � 3 × cas e(â � � 
expect (  )� � (� s h i ´ �[|\h � L � Ý ; ð �[[ ] \� , (3
Íz Ï� s h i ´ (�  �D E � 3 � Ý ; ð ��Ía�e�i�o�u*4
(3 ×�� J 3 ×� S�| ��t ³ [v owel\Ï�� � � Ý ; ð ��y
�� w�| ��0ÍS om et im es  a v owel .  Ï�Fb �3 � Ý ; ð Ë�
�  � ��[^\� a �A h � ÍX F	 ×ì í Ë¶ (�  �ÏD E A h
� û � ¯ � 6 (�  � 
- � . /- � . /- � . /- � . /  
� ¶ 	 u � � 0 

char c = (char)(Math.random() * 26 + 'a'); 

 
L � �W � ¦ < < �Mat h . r an do m(  )0 � 3 × do u bl e�D E 26 º
/ T � = � do u bl e Á ( � Q � �� �) ��� (O Å[ � do u bl e�
[ ��$ [a\� � T � = � do u bl e Ù ; ( � ä� �� �æ ò % �e$
� = P	 × do u bl e(O Å� = � ch ar � 
� �� = � ch ar (^ â *m1 , Ì ï Z Â Ê[ ��$ �Ä ÅL �
29. 7�Y Z ¡ PA � * � ch ar (� M ��PA 
 30 � � 29 Â Ê� ¶
	 � â � º# � ¡ = > 0 

//: c03:CastingNumbers.java 
// What happens when you cast a float 
// or double to an integral value? 
import com.bruceeckel.simpletest.*; 
 
public class CastingNumbers { 
  static Test monitor = new Test(); 
  public static void main(String[] args) { 
    double 
      above = 0.7, 
      below = 0.4; 
    System.out.println("above: " + above); 
    System.out.println("below: " + below); 
    System.out.println("(int)above: " + (int)above); 
    System.out.println("(int)below: " + (int)below); 
    System.out.println("(char)('a' + above): " + 
      (char)('a' + above)); 
    System.out.println("(char)('a' + below): " + 
      (char)('a' + below)); 
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    monitor.expect(new String[] { 
      "above: 0.7", 
      "below: 0.4", 
      "(int)above: 0", 
      "(int)below: 0", 
      "(char)('a' + above): a", 
      "(char)('a' + below): a" 
    }); 
  } 
} ///:~ 

 
D E = > ���� fl o at � do u bl e � = � ¤ "(� M �A ¯ ��§ �
¶ (ß"{ + � 
� � ×c d �Mat h . r an do m(  )m��A º0 � 3 × 0g 1 u 4(
L �	 ×L 2 X 2 3 [1\Ê�"F ± � �A �(0, 1)�� � [0, 1] �� �
(0, 1]  � � [0, 1)Ê(µ 3 Sh � 2 3 �à3 Sh � ÍX 2 3 �Ï)�W �
�Á �3 ×¡ ¢ â � Q � ú = > � 0 

//: c03:RandomBounds.java 
// Does Math.random() produce 0.0 and 1.0? 
// {RunByHand} 
 
public class RandomBounds { 
  static void usage() { 
    System.out.println("Usage: \n\t" + 
      "RandomBounds lower\n\tRandomBounds upper"); 
    System.exit(1); 
  } 
  public static void main(String[] args) { 
    if(args.length != 1) usage(); 
    if(args[0].equals("lower")) { 
      while(Math.random() != 0.0) 
        ; // Keep trying 
      System.out.println("Produced 0.0!"); 
    } 
    else if(args[0].equals("upper")) { 
      while(Math.random() != 1.0) 
        ; // Keep trying 
      System.out.println("Produced 1.0!"); 
    } 
    else 
      usage(); 
  } 
} ///:~ 

 
% �� 	 ×â � �¡ � F� á � � © t 0 

java RandomBounds lower 
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� 
java RandomBounds upper 
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