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QUICKSORT(A, p, r){ 

if (p < r){   

q = PARTITION(A,p,r) ; 

QUICKSORT(A, p, q-1); 

QUICKSORT(A, q+1, r); 
} 

} 

PARTITION(A, p, r){�

x = A[r];  i = p – 1; 

for (j = p ;  j �  r – 1;  j++){ 

if (A[j] �  x){ 

i = i + 1 ; 

                ¾¿ A[i] �  A[j] 
  } 

} 

  ¾¿  r 1s  �  r 2s    //À 7 n� 1�“n � 2�”•q–— p˜™nš›”œ•qž@  

return  r 3s   
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� • b ×Ø ø… �B Ù t" ¹·�’ �Z �§¨ 8 ÚW äb")* §¨´ N Ÿ §¨ 	�

Ñ{ ÚWÛ•‘�’© Ç� µ ïG ÜÝ C ± B� •‘�’ � © Ç ³´ 	Ÿ� - O8� z Ä

j �O8 	 RANDOM¡¢Þß¦ð² ÚW b ¢ ¥ ß—ò�)*Z 	 	
 ¢ � ß��
RANDOMIZED-PARTITION(A,p,r){ 

i = RANDOM(p,r); 

¾¿   r 8s   �  r 9s  ;//À 7 n� 8�“n � 9�”•q–— p˜™nš›”œ•qž@  
return PARTITION(A,p,r); 

} 

(2) ÚWÛ•‘�’ {•m àáâ e Ë�� �(P Ð  r 10s  �r { º • s  
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â³´ �) ê ÂN æë (Stack Top)	 wì ) ê ÂN æí (Stack Bottom)� æ�ÛÜ ³´	
 7

§¨ æ (NewStack)E  ® îæ {•N z (IsEmpty)E® îæ {• J • (IsFull)E c b æë Z]

(Top)E ïæ /� æ (Push)E ðæ /" æ (Pop)�  
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� Œ¢ù¥þ�
�
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Œ¢ù¥� � —� ¤—þ�� ††�›¸ æë É � �
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�

� ¥ýû�� � � ö	� ¥ýû� ¡¦ � ü� ˜ö¥ú˜Ã� ¡ � ¥ýû�� ¦ûý 
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�
¢Ã¥� � ù
� —¥õ¡� ¥ýû�� � � ¦ü � ††® îæ � {•N zæ �
� ¢ø¡r 1s ¦ � ˜ö¥ú˜Ã�� þ����
� ˜ö¥ú˜Ã� � þ��
� �

¹ �á� 3 • ¹
 r¹
 � �¹
 � s8 è• 1 • �� �

6ë���¹
Z � Z 1 • 	±
ª†� 1 • ��B u �  

Z] 0 

NULL 
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� Œ¢ù¥� � Ãö	� ¤÷öþ�
� Ãö	� ¤÷ö� � � ¡Œ¢ù¥� ¦ûý 

 ¤û¡� Þ� ù¢� ö¤ø¡Œ¢ù¥¦¦þ�
� Ãö	� ¤÷ö…� ÷ý¥ý� � � ¥� ö� ý¥ýþ�
� Ãö	� ¤÷ö…� Ãö� ¥� � � � …� —� ¤—þ�
� � …� —� ¤—� � �  r 3s  þ����
� �
�
£¤¢÷� � ¤—¡� ¥ýû�� � � ¦ �� ü††ðæ �
� Œ¢ù¥� � 
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� ¢ø¡� � ù
� —¥õ¡� ¦ � ¦ � ˜ö¥ú˜Ãþ�
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J ”� � 2&'()  C ! X " ½ /0 	 # C:¿C)* " ½X # ˆ ½  �°  C !
X �'Ï· � " ½X 6� 6-1 A² �@ " ½X $ B 4 *_ b 	 ) ªÇÈ{ 0 � 3	_ b 0

� 2 m à " ½U ' ! X 1 � ! X 2	_ b 1 � 3 ±m " ½ · %! X 1 � ! X 2� & I " ½

/04… => ' %k ( � ! X 	 ÕÖ 	@/0�Ð‘…5nB Ñ ÷� )* � �  �Á Ð4

…½  9 +!, � -.!/ 	�@ " ½ /0ÍµÐ‘A r. �6 6-2A² �  

 
� /.1!§¨x �������������������������� !� /.+!��_� �

� 6-28	 . RomoteController�Õ} onPressButton(int button)ð²› " ½X _ 4 _�

Š L C�Õ} 	íZN_ 4 � ) ª i Command™N 8 on � off Õ}ÇÈCI ½  ! X �

'Ï· i Light 8 turnLight(int degree)Õ}CI L' !//0 � 12 	íZ degreē N 0 Š

ð²· / 	 ¯ N 100Šð²' / •„� /03 ÇL' ¥e ® i TV 8 setChannel(int channel)

Õ}ð²Ð 
 !,4 k � 5 • 	íZ channel̄ N 0 Šð²· %!, 	N 1 Šð²' W•

� 5 • 6 ¿ N 7 1 5 • �  
			 	())())())())*+*+*+*+ ��� �� ���

class Light{  //!/ .  
public: 

void turnLight(int degree){ //L' /03 Ç 	 0 ð²· / 	 100ð² 3 Ç e ® }; 
}; 
class TV{ //!, W.  
public: 

void setChannel(int channel){//L' !,5 • 	 0 ð²· W	 1 ð²' W• 6 ¿ ¥ 1 5 • }; 
}; 
class Command{ //8 „fg.  
public: 

virtual void on()=0; 
virtual void off()=0;   

}; 

'  

0 1 

2 3 

" ½X  

! X 1 

! X 2 

'  ·  



 

2008����  �����  	
��  
 13 �  �� 15 ��  

class RemoteController{  //" ½X.  
protected: 

Command *commands[4]; //" ½X B 4 *_ b 	_ �) ªÇÈ�� 4 * Command� „  
public: 

void onPressButton(int button){  //_ b ×_�Š 9 µ fg � „ 8� fg  
 if(button % 2 == 0)commands[button]->on(); 
 else commands[button]->off(); 
} 
void setCommand(int button,Command * command){ 
 r 1s  = command; //Ð 
 i*_ b ��� fg � „  
} 

}; 
class LightCommand : public Command{  //!/ fg.  
protected: Light *light;  //ÉÒ… ½  � !/ � „  
public: 

void on(){light->turnLight(100);}; 
void off(){light-> r 2s ;}; 
LightCommand(Light * light){this->light = light;}; 

}; 
class TVCommand : public Command{ //!, Wfg.  
protected: TV * tv;   //ÉÒ… ½  � !, W� „  
public: 

void on(){tv->r 3s ;}; 
void off(){tv->setChannel(0);}; 
TVCommand(TV * tv){ this->tv = tv; }; 

}; 
void main(){ 

Light light; TV tv; //§¨ !/ � !, � „  
LightCommand lightCommand(&light);  
TVCommand tvCommand(&tv);  
RemoteController remoteController; 
remoteController.setCommand(0, r 4s );  //Ð 
 _ b 0 � fg � „  
…//Öj :; Ð 
 _ b 1E_ b 2 �_ b 3 � fg � „ ïG  

} 
Ü
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J ”� � 2&'( )  C ! X " ½ /0 	 # C:¿C)* " ½X # ˆ ½  �°  C !
X �'Ï· � " ½X 6� 7-1 A² �@ " ½X $ B 4 *_ b 	 ) ªÇÈ{ 0 � 3	_ b 0

� 2 m à " ½U ' ! X 1 � ! X 2	_ b 1 � 3 ±m " ½ · %! X 1 � ! X 2� & I " ½

/04… => ' %k ( � ! X 	 ÕÖ 	@/0�Ð‘…5nB Ñ ÷� )* � �  �Á Ð4

…½  9 +!, � -.!/ 	�@ " ½ /0ÍµÐ‘A r. �6 7-2A² �  

 
� C.1!§¨x �������������������������� � C.+!��_� �

� 7-28	 . RomoteController�Õ} onPressButton(int button)ð²› " ½X _ 4 _�

Š L C�Õ} 	íZN_ 4 � ) ª i Command™N 8 on � off Õ}ÇÈCI ½  ! X �

'Ï· i Light 8 turnLight(int degree)Õ}CI L' !//0 � 12 	íZ degreē N 0 Š

ð²· / 	 ¯ N 100Šð²' / •„� /03 ÇL' ¥e ® i TV 8 setChannel(int channel)

Õ}ð²Ð 
 !,4 k � 5 • 	íZ channel̄ N 0 Šð²· %!, 	N 1 Šð²' W•

� 5 • 6 ¿ N 7 1 5 • �  
����			 	-./.-./.-./.-./. *+*+*+*+ ��� �� ���

class Light{  //!/ .  
 public void turnLight(int degree){ //L' /03 Ç 	 0ð²· / 	 100ð² 3 Ç e ® } 
}; 
class TV{ //!, W.  

public void setChannel(int channel){// 0ð²· W	 1ð²' W• 6 ¿ ¥ 15 •  } 
}; 
interface Command{ //8 „fg.  
 void on(); 
 void off();   
}; 
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class RemoteController{  //" ½X.  
 protected Command []commands = new Command[4];  

//" ½X B 4*_ b 	_ �) ªÇÈ�� 4* Command� „  
 public void onPressButton(int button){ 

//_ b ×_�Š 9 µ fg � „ 8� fg  
  if(button % 2 == 0)commands[button].on(); 
  else commands[button].off(); 
 } 
 public void setCommand(int button, Command command){ 
  r 1s   = command; //Ð 
 i*_ b ��� fg � „  
 } 
}; 
class LightCommand implements Command{  //!/ fg.  
 protected Light light;  //ÉÒ… ½  � !/ � „  
 public void on(){light.turnLight(100);}; 
 public void off(){light. r 2s ;}; 
 public LightCommand(Light light){this.light = light;}; 
}; 
class TVCommand implements Command{ //!, Wfg.  
 protected TV tv;   //ÉÒ… ½  � !, W� „  
 public void on(){tv. r 3s ;}; 
 public void off(){tv.setChannel(0);}; 
 public TVCommand(TV  tv){this.tv = tv;}; 
}; 
public class rs{ 
 public static void main(String []args){ 
  Light light = new Light(); TV tv = new TV();//§¨ !/ � !, � „  
  LightCommand lightCommand = new LightCommand(light);  
  TVCommand tvCommand = new TVCommand(tv);  
  RemoteController remoteController = new RemoteController(); 

//Ð 
 _ b � fg � „  
  remoteController.setCommand(0, r 4s );   

…//Öj :; Ð 
 _ b 1E_ b 2 �_ b 3 � fg � „ ïG  
 } 
} 
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