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� � `> � †iœ¿¤È^N~ � ò � BC • ATM System’�BCj � � ��

• CardReader’ � � ATM � l B C v � � • Customer’ � � �  � � � � �

• CustomerConsole’89 l � ` � ÆÙ • Operator’÷ �� BC� � È • System Startup’

� � • System Shutdown’l BCj �!" � � `BC • Bank’89j@ �  

# � ��$% € �& 
 ATM �' �[ � ( Â ) Ï • Session’� ) Ï† * [ �� ��

_`� � �TES ��+ �¿ �, ®é • PIN’� BC
 � ¶�¿ �, ®é@A#W � `

BC_` , ® � , ®j � [ � �� ÷\ - r ./ J�Ý3 • Transaction’K  

1. \ ATM �0�� ~ • Withdraw’l  

2. n ATM �0� ^~ • Deposit’l  

3. _` 10 • Transfer’l  

4. ab • Inquire’ ATM �0� @A �  

œ2) Ï÷Ã-Ò¾¿Ý3 �Ñ¿Ý3h= 3) 
 � ¶�¿ �, ®é@A#W � `

BC_` , ® �̈ ¿ �, ®é ¡ �f 1 ¿ �, ®é ¡h= • Invalid PIN Process’� Ñ

¿Ý3ô+[ � �� ÷ ./45 ©IÝ3· 6� � ./6� t �BC 7 O ATM � � )

Ï• 8 �  

BC/€ 9 n� : „…†i �“€ UML _`Âò �BC� ;< € = Ž JŽ 3-1 •

‘�œ 2) Ï� > � Ž•Ó ?@, ® ’JŽ 3-2 •‘ � A A ˜™ BC Ð 3-1�  
� 3-1 fghi���j�  

��������  ��������  ��������  ��������  

cardInserted( ) ATMklmn  performTransaction( ) opG=  

performSession( ) opq  readCard( ) rk  

readPIN( ) rstFuvP  PIN tFuvP��  

creat(atm, this, card, pin) 
wxyq z{G

=  
create(this) 

wxy ATM z{q

  

card ATMk��  doAgain op	DtG=  

ejectCard( ) |} ATM k    
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¸y7 {1,2,..., }V n= � *{ }ij n nW w= 7 WXij �� ( )k
ijd 7\ ; ¦ i W; ¦ j �œª R

aUb � WX � # 0k = t�Ó^Z$í ; ¦ � kl (0)
ij ijd w= l # 0k > t�• RaU

b © • ½ � $ í ; ¦ m à á ¸ y {1,2,..., }k � ¨ $ í ; ¦ - . ; ¦ k � f

( ) ( 1) ( 1)k k k
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( )
( 1) ( 1) ( 1)

0

min( , ) 0
ijk

k k kij
ij ik kj

w k
d

d d d k- - -

=�
= � + >�
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\ 1 W n 
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min_vK v ½ RS � RaUbWXI �� ; ¦  
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jK wx��tu  

kK wx��tu  

 

LOCATE -SHOPPINGMALL(W, n) 

1  D(0) = W 

2  for    • 1’     

3      for i = 1 to n 

4          for j = 1 to n 

5              if ( 1) ( 1) ( 1)k k k
ij ik kjd d d- - -£ +  

6                      • 2’     

7               else 

8                      • 3’     

9  for i = 1 to n 

10      SP[i] = 0 

11      for j = 1 to n   

12             • 4’     

13  min_SP = SP[1] 

14     • 5’      

15  for i = 2 to n 

16     if min_SP > SP[i] 

17         min_SP = SP[i] 

18         min_v = i 

19 return    • 6’      

����

��� �� �� �� �� � 2�������� 3 ��� �� �� �  

��� ��� ������ 1��� � $ q øé�tí yzZ 7    • 7’    •€ � µ¶Ð‘ ’�  
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������� C { ‹øé �
���  • n’  h� |}� Z	������� �  

��� ��
 �
�
�
 ��� �� ���

� ~•€ _` •‚ ž ~•€ �œ¿ ƒh Å [ � •‚ ž¢ „ � …†‡ˆ 
 ~• € �Ñ

¿•¦ � � Ñ¿•¦ ‰ˆ 
œ 2 � �Š � { ‹ InOrder()‹Œ• 89 ~•€ � Žno $ >

•‚ Å [ �  

� ~•€ /€ ~•• Ð^š �•¦ú� `• J� K  

typedef struct BtNode{ 
    ElemType  data;    /*•¦�‹Œ ‘ � ElemType� v —`•’‡ */ 

struct BtNode *lchild,*rchild;    /*•¦� “ 1 ”•– ¢ —‘ */ 

}BtNode, *BTree; 

 

Z { ‹ InOrder()$�€ •˜ ^ ~•€ $£¿•¦�¢ —�T
 • Ð‘7ÓÒ ™•¦

�rn • Ð • š ™•• ’� ,•¦ú� `• J� K  

typedef struct StNode{     /*•• �•¦ú� */ 

      BTree elem;       /*• $� ›œ ž¢n ~•• Ð•¦�¢ —*/ 

      struct StNode *link; 

}StNode; 

��\ •; W•• � ›œ 7 en1 en-11 …1 e1�fÓÒ ™•¦� •• ‘ e ŽJŽ 5-1

•‘ �  

 

 

 
� 5-1 �����  

\��� 3 ž ›� •›� Ÿ u›�   ’$å . 1 ž �	 �

Jc�	�›�‹( � 1 ž �f�¶ S � 1 ž �	½; �  

���  en  e1 NULL stacktop en-1  
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��� � C �������� ��� �  

int  InOrder(BTree root)       /* 89 ~•€ � Žno $ > •‚  */ 

{    

BTree ptr;      /* ptr€á ¢n ~• € $� •¦  */ 
    StNode *q;               /* q̃ ^ •• $q ( Â·ˆ«¬�•¦¢ —*/ 

StNode *stacktop = NULL;      /* ¡* ƒû • � •; ¢ — stacktop */ 
ptr = root;                   /* ptr¢n ~•€ �î•¦  */ 
while (   • 1’    || stacktop != NULL) { 
    while (ptr != NULL) {         
        q = (StNode *)malloc(sizeof(StNode)); 
        if (q == NULL)  

return -1; 
        q->elem = ptr; 

          • 2’   ;     

stacktop = q;        /*stacktop¢nq� •; */  

ptr =   • 3’   ;   /*_� “–€ */ 

    } 

q = stacktop; 

  • 4’   ;         /*•;›œ O • */ 

visit(q);                  /*visitž ˆ 
•¦ � { ‹ �, v —`•’‡ */ 

ptr =   • 5’   ;        /*_� ”–€ */ 

free(q);                  /*H¢£•;›œ �•¦ûí */ 

} 

return 0; 

}/*InOrder*/ 
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������� C++øé �
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��� ��
 �
�
�
 ��� �  

9 ¤ 89œ¿Ž ¥¦§ BC �ES•BCG ¨© ‘ BMP1 JPEG� GIF ´ …zó�X
Y�T � G ¨ Z Windows� Linux f…� ÆBC©Å` �BC cd 
 BMP1 JPEG� GIF

´ …zó�XY� ª 7 ¥œij � g [
 ¥œij© ‘Z «¬ © �BCÁ v ½ ­® � ¯°

±Ã| ± q�XYzó� � ÆBC �7de©IÁST ²³ •Á ´ +� – ú‹ µ �/€ ¶

L• Bridge’�>òó_`�>•‡úŽJŽ 6-1 •‘ �  

 
Ž 6-1 úŽ  

/€•�>òó� £k Zá KBC� ª BMP1 GIF v JPEGXY�øé ‰vXYzó

� ñ � · Z «¬ © © ‘ ¥œij �øéf ‰v � ÆBC � ñ �  

��� � C++�������� ��� �  

class Matrix{  //£ …zó�XY R § p¸1 ƒ7 ¥œij  

 //l høé ’‡  
}; 

class ImageImp{ 

public: 

 virtual void doPaint(Matrix m) = 0;  //© ‘ ¥œij m 
}; 

 
class WinImp : public ImageImp{ 

public: 

void doPaint(Matrix m){ /*¹ € windowsBC� º�{ ‹ º�¥œij */ } 
}; 

 

class LinuxImp : public ImageImp{ 

public: 

void doPaint(Matrix m){ /*¹ € Linux BC� º�{ ‹ º�¥œij */ } 
};  
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class Image { 

public: 

 void setImp(ImageImp *imp){  • 1’    = imp;} 
 virtual void parseFile(string fileName) = 0; 
protected:  

   • 2’    *imp; 
}; 

 

class  BMP : public Image{ 

public: 

 void parseFile(string fileName){ 

  //l h� ª BMP XYT » ‡œ¿ ¥œij � : m 

    • 3’   ;// © ‘ ¥œij m 
   

 } 

}; 
class  GIF : public Image{ 

//l høé ’‡  
}; 

 

class  JPEG : public Image{ 

 //l høé ’‡  
}; 

 

void main(){ 

 //Z windows� ÆBC©a ¼ demo.bmpŽ ¥ XY  

 Image *image1 =   • 4’   ; 

 ImageImp *imageImp1 =   • 5’   ; 
   • 6’   ; 
 image1->parseFile("demo.bmp");   

 

} 





9��•BCÁE| ± 10…zó�Ž ¥ XY� 5 …� ÆBC �Ó ?@ ú Matrix�¨

/€ ¶ L�>òófu ³ ÁE�>   • 7’   ¿ú �  
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������� Javaøé �
���  • n’  h� |}� Z	������� �  

��� ��
 �
�
�
 ��� �  

9 ¤ 89œ¿Ž ¥¦§ BC �ES•BCG ¨© ‘ BMP1 JPEG� GIF ´ …zó�X
Y�T � G ¨ Z Windows� Linux f…� ÆBC©Å` �BC cd 
 BMP1 JPEG� GIF

´ …zó�XY� ª 7 ¥œij � g [
 ¥œij© ‘Z «¬ © �BCÁ v ½ ­® � ¯°

±Ã| ± q�XYzó� � ÆBC �7de©IÁST ²³ •Á ´ +� – ú‹ µ �/€ ¶

L• Bridge’�>òó_`�>•‡úŽJŽ 7-1 •‘ �  

 
Ž 7-1 úŽ  

/€•�>òó� £k Zá KBC � ª BMP1 GIF v JPEGXY�øé ‰vXYzó

� ñ � · Z «¬ © © ‘ ¥œij �øéf ‰v � ÆBC � ñ �  

��� � Java �������� ��� �  

class Matrix{  //£ …zó�XY R § p¸1 ƒ7 ¥œij  

 //l høé ’‡  
}; 

 

abstract class ImageImp{ 

public abstract void doPaint(Matrix m);  //© ‘ ¥œij m 
}; 

 
class WinImp extends ImageImp{ 

public void doPaint(Matrix m){ /*¹ € windowsBC� º�{ ‹ º�¥œij */ } 
}; 

 

class LinuxImp extends ImageImp{ 

public void doPaint(Matrix m){/*¹ € LinuxBC� º�{ ‹ º�¥œij */} 
};  

 

abstract class Image { 

public void setImp(ImageImp imp){ 
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  • 1’    = imp; } 
public abstract void parseFile(String fileName); 

protected   • 2’     imp; 
}; 
 

class  BMP extends Image{ 

public void parseFile(String fileName){ 

  //l h� ª BMPXYT » ‡œ¿ ¥œij � : m 

    • 3’   ;// © ‘ ¥œij m  
   

 } 

}; 

class  GIF extends Image{ 

//l høé ’‡  
}; 

 
class  JPEG extends Image{ 

 //l høé ’‡  
}; 

 

public class javaMain{ 

public static void main(String[] args){ 

 //Z windows� ÆBC©a ¼ demo.bmpŽ ¥ XY  

 Image image1 =   • 4’   ; 

 ImageImp imageImp1 =   • 5’   ; 

   • 6’   ; 
 image1.parseFile("demo.bmp");   

} 
} 
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javaMain�¨/€ ¶ L�>òófu ³ ÁE�>  • 7’  ¿ú �  
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