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1. �”���”���”���”�� ��RU)Á��RU)Á��RU)Á��RU)Á 
 

Windows were shakin' all night in my dreams 
Everything was exactly the way  it seems 

- Highlands, Bob Dylan 
 

RU)Á���Ô�þM6	åF¼�Ê,X4ê/ßAÁ?Ô. RU)Á�3���Ô�þ�H	ÜAÁ?Ô�ê5Ù	¿6î��AÁ?Ô.RU)ÁAÁ?Ô
��,X�\�î�X1%
`��/Ã�ü ,�.�Š�K ,Eô���$M2��,Ì�� . ���¹�05Ù�^E­�þ�„AÁ?Ô
Q	á��RU)Á , 
�¹�Ì��RU)Á�Î1%�¹8N
`RU)ÁAÁ?Ô(M8F,X�Ö�Æ	à�¹���Ø . �31k�� �Í7¾�Å,X�[�ê#Þ$d,X
�Ô/¡ 	¡�ô
` �ÞG¡. 

�Ý,X�ß	Ÿ	Ã6ÑAÈ, )„�ü6î��AÁ?Ô �Æ4£�\�î , �å�À,ó,XLÔ?U	º�Ô/¡6î�� AÁ?Ô	ë ? RU)Á,X
�05Ù.B�r�Í6î��AÁ?ÔM2���|�Û . �´���•�ç�Þ�� , M2�ç�î�Ž�¿FÑ	Ã�¹�:�î . '
5à�¢�rCÉ
���05Ù	¥)„ , )„�Ý,X 6î��AÁ?Ô�Ý�Ô�þ �Ý�Ô�þ�\�û,X��&• , ����"u�Ý�Ô�þEÖ	Ü,XF¼�Ê�õ

_ (Component Model). ��B5�ü"m�$�Þ�.�ð?S , �•�ç�Ô�Ÿ , 	Ã�.�á�û . �Ý�ß	Ÿ	Ã6Ñ	œ�Û
�Î , �Æ�ÝM6	å�ÍB56î��AÁ?Ô, 	Ã*ü�ÍB5�õ
_�94˜4›�·-Õ . �Í�bE­&• , �05Ù�þ�ŽAx�� , �ü
6î��AÁ?ÔG �X1%�ÍB5�õ
_�á�� 6î��AÁ?Ô��NM. �´�� �ÍB5�õ
_�Í�b�ç�î�Ž�¿FÑL’�b�^
�µ , �`�<CY�Î�Z�Ô8�6î��AÁ?Ô*ü��,X�`�µ8×�È . *ü6î��AÁ?Ô�m�ÍB52O
_"u�Ý�ì�“ , !¨
�áE›�È!7�ã,XAÁ?ÔB5C++
` JAVA. 

+�!8�9,ß , 6î��AÁ?Ô?UCYC^�m�ã6î��/ß�c,X�Ü�$ , ��LÔ?U�Ô�þEÖ�b6î��AÁ?Ô)ƒ�W,XF¼
�Ê�õ
_ . �ü4ê/ßAÁ?Ô��B��Þ.B�r�,�ü�Ô�þ0N,Q
��ú . RU)Á,X	¥�â����-�-��b�?>9E­�þ
0N5�. 

RU)ÁOj�����Ô�þ6î��AÁ?Ô , �ç�:�ç*ü , �´NO4êA¥. 5à�èRU)Á���Ô�þ�È�Q,X6î��AÁ?Ô , �´
���W,XAÁ"©�È1T"Õ, 2O���b C++/JAVA. �Ô8�4ê/ß*ü���´�"�á*ü�: �„,X�ð?S��	Ã�¹�Ô
�Ÿ*üRU)Á�m/ß�c. 

RU)ÁCYC^�Ô8�6î��AÁ?Ô���Ø��RU)ÁF¼�Ê�õ
_. RU)ÁAÁ?Ô�^F¼�Ê�n�����2�û�X�ä,X�Í
B5, 2O���b JAVA BEAN ,X�V�É . F¼�Ê,X�n�� , �&2O, �,��	ž4˜	Ü��RU)ÁAÁ?Ô,X���—(M
8F. E¬�Ý�Ô&•
`M6	å�ÍB5AÁ?Ô�á�Ô��,X�� , �V�p�4	¾��*üRU)Á�m�Ô&•�ã6î��/ß�c , �4
	Ã�¹�á*ü-¹F'�”����RU)ÁF¼�Ê . RU)Á�^�Í�„*ü��,X?U"�L!���Ô�" . 

E¬�Ý���k�Ô�¤,X��RU)Á,XF¼�Ê4˜	Ü�s6Ñ . F¼�Ê4˜	Ü���Ô/¡�<�„,X4ê/ß�•"© . �ô4³,X4ê
/ßFÑ���n���·-Õ,X�;> NN�c , 5àF¼�Ê4˜	Ü�n��,X���Ô�þ�õ
+�YF¼�Ê��KÈ,X�D�B�qC*
�G2Ï , ��B5��/Ã�ü . RU)Á�éE¯F¼�Ê4˜	Ü���´���W1T	)5à,È�y , �Ô,ß	G�â . �Ô�Q,XA•�â��
EXCEL. �´�"�Ž�ŽFÑ�î*ü EXCEL. 4ê�mEXCEL �rL��Þ����F¼�Ê4˜	Ü . RU)Á��1��Ô�þ
!7 �ã���ÕF¼�Ê4˜	Ü,X EC�Ê4ê/ßAÁ?Ô. 

RU)ÁAÁ?Ô���Ô�þ�¹�Ž�����—A’Au,XAÁ?Ô, �à�ï���È�î,X�Ž6Ñ�Ý��,X*üAu1k���.�_�™ , 
5à�è6Ñ�E�•�ª�À,X�¹�0�ä�p . RU)Á���Ô�þ6î��AÁ?Ô , 	Ã�05Ù�à�ï�W6ÑCD,X�ÈE°. ���¹
�3	¿�W�H	ÜAÁ?Ô. 



 
NN�“AÈ�Ô	¹, ���:!£0´�Ô��,X�é?Ô , ���05ÙLc�ã �,�X,X , �Ý�o��! A¡ , �Ý�o���Ý�ŽLc�ã
AÈ,XA±. 
`RU)Á�T��4š8V"u�Ý,È�y�G2Ï . E­�o�ð?S�\L’5ÏA¥ , �å���á2³D��ÿ�Ž�Z . �Ç,ß
,X�ß	Ÿ	Ã�¹,ß-�)} , �á�Ç,ß�á,ß��56�Z . 



2. 6î��6î��6î��6î�� RU)ÁRU)ÁRU)ÁRU)Á 

 
In the beginner’s mind there are many possibilities, 

 in the expert’s mind there are few.  
- Shunryu Suzuki, Zen Master 

 
E­�Ô0´A†EÄ
Î��,XRU)ÁNN�c�;> AÁ	¹�XEô , �Ù�À	¬G£, ���D , ><E’�ã
`AÁ	¹ . ,ß�`E­�Ô
0´��	Ã�¹*üRU)Á�m�Ô8�,X6î��/ß�c�Z . �Æ4£�`�µ C++/JAVA ,X�ß	Ÿ , *ü�h�ÚJs��	Ã
�¹,ß�`E­0´ . �´��RU)Á,XAÁ	¹
`><E’�ã
` C++/JAVA 
Î��,Ì�� , LÔ?U,ß,X	¾��RU)Á
�=�)
`�á	à,XF¼�Ú . 5àFwF¼�Ú�3���\1T	) , �Ô,ß	G�â,X . 
 
2.1 1��Ô�þRU)Á/ß�c  
�:�4�Ô�þ�„,XAÁ ?Ô,X�Ô�Ý��,X�r"©9•E›�b,ß,ß/ß�c�_�$ . �Q,XAÁ?Ô�����¹�Ô�þ ” �ê+ , 
�4�Q ”/ß�c�_�$�Ô�Ÿ . RU)Á�3�á�_�ê . �ßM6��RU)Á,X” �ê+ , �4�Q ”/ß�c . 
 
 Std::println(obj=” Hello, World” ); 
 
�^�¹�Þ�·-Õ�FE¯�Ô�þ	¿ ”helloworld.lbn” ,X�[�ÊG  . '
	â�ü�4,X�¡�02Ï4³
Q�¸> �F�¹
�ß
Q�¸ . 
 
 � � � � � � � � 	 
 � � � � 
 	 � � 	 � � � � � 
 � � � � � 
 �
� � 	 � � � � � � � 
 � � � �
�
E­�þRU)Á/ß�c�Ý�Ô&•B5 C ,X”HELLOWORLD”/ß�c . G M6�·-Õ�.,X�_����A×*ü �Ô�þ
	¿�. ”std::println” ,XRU)ÁF¼�Ê, A×*ü�Ê�^�+�� ”Hello, World”A’5B���Ô�þ	¿ ”obj” ,XEg
�9�2�û�Þ . /ß�c,X�;> 4§�p�� �ü4œ0Ã�Þ	D�Î”Hello, World” �+�� . 
 
2.2 RU)Á6î��
Î��4§�X  
RU)Á,X6î��/ß�c��+��Ô2Ï�ë,XRU)ÁAÁ	¹�ê><E’�ã�X�ä . E­�oAÁ	¹
`><E’�ã��KÈ*ü�Ú
	ËLh�Ô. �6> 
`0N,Q�+0ú�î>•�Ñ+9 . E­��,X4§�X
` C++/JAVA ���Ô��,X . �¹�ß���Ô�þ
1T	),XRU)Á6î��/ß�c . 
 
 X=1; 
 Y=2; 
 Z=X+Y; 
 std::println(obj=Z); 
 
�^�¹�Þ/ß�cEg�9���Ô�þ	¿ ”oneplustwo.lbn” ,X�[�ÊG '
	â�ü
Q�¸> �'�9�¹�ß
Q�¸ : 
 
 � � � � � � � � 	 
 � � � � 
 	 � � 
 	 � � � � � � � � � � 
 �
� � �
�
�¢�¹�Þ/ß�c	Ã�¹,ß�ÎRU)Á 6î�� /ß�c,X�û�V���$ . 
 



2.3 ���D , 	¬G£
`><E’�ã  
RU)Á,X><E’�ã
` C++/JAVA 
Î���Ô�� . +����D ,	¬G£
`�¡�00ú4˜�ä . �¹�ß�ë��><E’�ã
,X
Î���XEô . �ë���û7È�ÝE¤1k,X�ì��4{�f4— . 
 
���D��D•���Ô/¡><E’�ã . RU)Á,X���D�Ý�V�ß�´/¡ . 
 3.1415; 2; “ Hello” ; ‘a’ ; ‘ \n’ ;true; false; 
	¬G£�3��><E’�ã . RU)Á	¬G£CK	á?˜�í
` C AÁ?Ô�Ô��, �V�ßFÑ��	Ü"©,X	¬G£	á . 
 Varx; _varx_; v123; 
�D�B2O
_�ÍB5�ÎEô	žF¼�Ê�ÎEô . 
 [  1,2,3, x, y, z, a+b ] ;  // �D4˜�ÎEô  
 { “ one” : 1, “ two”  : 2 }; // �+�L�ÎEô  
 { “ one” , “ two”  };   //Lš	Ü�ÎEô  
 double(“ 3.1415” );  //	 2’�z#B&•�D�ÎEô  
 std::file(“ mydatafile” , ‘ r’ );  // �'�Ô�[�Ê  
 mynamespace::mycomponentX(); //F¼�Ê�ÎEô  
 mynamespace::mycomponetX( prp1 = 100 ); // F¼�Ê2O
_A×*ü 
�•�<2O
_�ä
,A“KÂ , �ÍB5�ä
,�Ñ�DA×*ü , F¼�Ê�2�ûA“KÂ, F¼�ÊA×*ü. 
 Mymap[“ one” ] ; // �+�L�¹�R  
 x[1]  = y[2] ; // �+�L�ê�D4˜�ä
,AÏ	ª	žC���  
 mymap.remove(“ one” ); // �ÍB5�ä
,�Ñ�DA×*ü  
 linevector = allines.split(‘ \n’ ); //�ÍB5�ä
,�Ñ�DA×*ü , �Ú?·�+��  
 mycalculator( input1=1.1, input2=2.2); // F¼�Ê�ÍB5A×*ü 
	),Â�¡�00ú E¤1k, 
 ++i; --i; i++; i--;   // �¡�0�î�
	¬	¬G£ i ,X��  
 y = -x;   // 	¬G£x ���á	¬ , E¤1k4§�pC��\ y 
��?•1k��2O�¡�0 , �t�£�,L8	ž"��-�D  

1+2; 10.0*3.0; 50%3; 50/3; “ Hello, “ +” world!” ; 
�D�B2O
_�”�¹�¡�0  

 objx isa string;     // �”�¹ objx ��	ú�+��2O
_  
 typeof(objx) == string;  // �”�¹ objx ��	ú�+��2O
_  

,Ì1��G2Ï 	žNN�c�G2Ï�”�¹  

 x == y;  x != y; x > y; x < y; x >= y; x <= y; 
F�Ee><E’�ã 
 true or false; x and y; not true; not a and not b; 
�Ý�� �5�Ê><E’�ã  
 x > y ? x: y; 
C���><E’�ã  

x = 1.23; x += 1; x[ index]  = 2; x.property = 3;  x*=2;  x/=3;  x=y=z; 
�¹�Þ><E’�ã���Ý�Ô�o�XEô�Ù�À2O
_�”�¹
`F¼�ÊA×*ü><E’�ã�ü�¹	â0´8V��E¬�îA†EÄ . 
 



2.4 RU)ÁNN�c�;> AÁ	¹  
RU)Á,XNN�c�;> AÁ	¹
` C/C++/JAVA 
Î���Ô�� . 	¾���t �Z�´�þRU)Á7¾�Å,XAÁ	¹ . �¹
�ß�ë�����Ý,XRU)ÁNN�c�;> AÁ	¹ . 
 
C���AÁ	¹ : C���AÁ	¹�3��><E’�ã , �ü!8�a�ë��AÁ 	¹ . 

X = 1; x += 1; x[ index]  = 2; x.property = 3;  x*=2;  x/=3;  x=y=z=1; 
�5�ÊAÁ	¹  
 if ( a>b ) 

 result=a; 
�5�Ê	ú�íAÁ	¹  
 if ( a>b ) 

 result = a;  
else  

result = b; 
�5�Ê�~)ƒAÁ	¹  
 while ( x < 100 ) ++ x; 
!9E¯ �~)ƒAÁ	¹  
 for( i=0; i<100; ++i)  

std::console().writeline(vec[ i] ); 
 for(;;); // !O�~)ƒ  
�n���~)ƒAÁ	¹  
 foreach( key, value in {“ one” :1, “ two” :2} )  

std::console().writeline(key, ‘  ‘ , value); 
 foreach( element in [  1,2,3 ]  ) 

std::console().writeline(element); 
 
CÇ�Î�~)ƒAÁ	¹  

 for( i=0; ; i++)  

if ( i>100 )  break; 

4»4Á�~)ƒAÁ	¹, CÇ�²�~)ƒCK�Ÿ&• 
 for( i=0; ; i++) 

 if ( i<=100 )  
 continue;  

else  
break; 

0N,QAÁ	¹ 
 ; 
4§�3AÁ	¹ ,4œ!6�Ô�þ6î���êF¼�Ê,X�;>  
 finish;  
 
1��YAÁ	¹ : 1��Y���Ý
��|,X4“/ß4§�3  
 wait; 
(M�Û1��YAÁ	¹ : 1��Y
`1��Y	¬G£,Ì�G,X4“/ß4§�3  



 waitfor x,y,z; 
�x#\AÁ	¹ : �x#\���Ý
��|,X4“/ß�J1��Y�W�À4§�3  
 cancel; 
�¹�Þ4“/ß�Ý�G,XAÁ	¹4š8V�ü	âM6�Ý	­EÄ . 
 
4˜AÁ	¹ . �^�Ô�þ�ê�î�þAÁ	¹*ü8…�À	Ë�ÙCK�9 , ���ä���Ô�þ4˜AÁ	¹ . 
 {  x = 1; y = 2; z = x+y; } 
 if ( z == 3 ) { z = z-3; x =0; y =0; } 
 
�î�þ�2�ûA’5BAÁ	¹ , �Ô õA’5B�Ô�þF¼�Ê,X�î�þ�2�û�� ..B�K�',X4š8V�aF¼�Ê�n���Ô0´
E¬�ÝA†EÄ 
  Xcomponent.(prp1=1, prp2=2, prp3=3); 
 
"¼?·AÁ	¹. RU)Á,X"¼?·AÁ	¹�âC++/JAVA �Ô��  
 //  "¼Gž 
 /*   �3��"¼Gž  * / 
 
 
2.5 RU)Á�D�B2O
_ 
RU)ÁAÁ?Ô�¤�o�Ô2Ï�ë�Ô��*ü ,X�D�B2O
_4­*ü�� . E­�o2O
_�Ù�À�H�D , 	 2’�z#B&•�D , 
�+�� , F�Ee2O
_, �+0ú2O
_, �D4˜ , �+�L , Lš	Ü. �¹�ßEä�Ô�Ÿ4¡�W�À . 
 
2.5.1 �H�D
`	 2’�z#B&•�D  
�H�D
`	 2’�z#B&•�D ���ø�þ�á	à,X�D�B2O
_ . �����W�À	Ã�¹7¾+�#Ë	Ü�S*ü . E¤1k?˜�í

` C AÁ?Ô�Ô��. �H�D,X2O
_�GK��+�� int, #B&•�D2O
_�GK��+�� double. 
 10/3;   // 4§�p���H�D  3 
 10.0/3.0;  //4§�p��#B&•�D   3.333333… 
 10/3.0;  //4§�p��#B &•�D  3.333333… #B&•�D#Ë	Ü�H�D, 4§�p��#B&•�D  
 0 == 0.0;  // 4§�p�� true, #B&•�D�â�H�D	Ã#Ë	Ü!¨EW 
 2 > 0.1;  //4§�p�� true, #B&•�D�â�H�D	Ã#Ë	Ü!¨EW 
 
 x=1.23456789; 
 y=x.format(“ .4” ); // �Ý�Û�n���ã�Ú#B&•�DE@�ê���+�� , �±+-�ã�D&•	â 4 �!  
    // 4§�p��  “ 1.2346”  
 z = int(x);   // z = 1, �Ú#B&•�DE@�ê���H�D 
 xstring = “ 1.23456E7” ;   
 xdouble = double(xstring);  // x = 1.23456x10^7 �Ú�+��E@�ê��#B&•�D  
 
2.5.2 F�Ee2O
_ 
F�Ee2O
_�\1T	) , 	¾6Ñ��,ó�ê5Ù���ø/¡�� . F�Ee2O
_,X�GK��+�� bool, true, false. F�Ee
2O
_	Ã*ü�bF�Ee><E’�ã . F�Ee><E’�ã�¡�00ú�Ý ” �ê ” , “ �â ” , “M2” �Ý/¡ , �Í�h �GK��+ or, 
and, not. RU)Á,X�5�Ê	ž�~)ƒAÁ	¹G ,X�5�Ê><E’�ã,XE¤1k4§�p�™NO��F�Ee2O
_ . 	ú�í
RU)Á�î4œ!6�'�!F¼�Ê,X�;> . E­�Ô&•
` C AÁ?Ô�á�Ô��. C �î�^�H�D2O
_Ld	ÿE@�6��F�



Ee2O
_, 5àRU)Á�á�.Ld	ÿE@�6. �¢�H �D��F�Ee2O
_,XE@�6?U�Ý�â.B,X�·-Õ . �¹�ß���_
�$ . 
 Truth = true or false; // 4§�p�� true 
 truth2 = bool(1);   // truth2 = true 
 truth3 = bool(13); // truth3 = true 
 fiction = bool(0);  // fiction = false 
 truth4 = truth and truth2 and truth3 or fiction;  // truth4 = true 
  
's�] C AÁ?Ô,X*ü���¡'
	Ã �¹�S*ü C N¢��,XF�Ee�¡�00ú , *ü&& || ! �9�·�Ó and, or, not. 
 
2.5.3 �+0ú2O
_ 
�+0ú2O
_1�	à�b C AÁ?ÔG ,X	)�+8V�+0ú. �¹�ß���Ô�o�+0ú2O
_�¡�0�_�$ . �+0ú2O
_
�GK��+�� char. 
 For( onechar =’a’ ; onechar <= ‘z’ ; ++onechar) 
  std::print(obj=onechar); 
E¤> �¹�ÞRU)Á/ß�c�î�ü�#�)�Þ	D�Î abcdefghijklmnopqrstuvwxyz �`	��A�þ�+!¡ . 
 NinetySeven = int (‘a’ );  // NinetySeven = 97,  �+0úE@�6�� ASCII �H�D 
 Lettera = char(97);  // Lettera=’a’ , �H�D ASCII E@�6���+0ú 
 
2.5.4 �+��2O
_  
�+��2O
_�GK��+�� string. �¹�ß���Ô�þ!¨EW�`�H,X�_�$ . 
 S = “ Hello” ; c = s[1] ; // c=‘e’  �ºCK1��`�þ�+0ú  
 s = “ Hello” ; s[0]  = ‘h’ ; // s 	¬�ä  “ hello”  
 s = “ Hello” ; foreach( c in s ) std::console().write( c );  // �ü�#�)�Þ	D�Î  Hello 
 s = “ Hello” *2;  // result =“ HelloHello”  
 s = -“ Hello” ; // result = “ olleH”  
 s = “ Hello”  + “ World” ; // result=“ HelloWorld”  
 
 // below are member function examples 
 
 // SPLIT ! 2O���b PERL ,X�Ô��*ü,X split �Ñ�D 
 s = “ Hello World” ; words = s.split( ); // �Ú�+���Ú?·�ä�D4˜ ,0N�����Ú�F0ú  

// words = [ “ Hello” , “ World” ]  
 
 // 	•L8����0N,Q  
 s = “      Hello” ;  
 s.trimfront();  // 	•�Ô��0N,Q s = “ Hello”  
 s = “ Hello     \n\t” ; 
 s.trimback(); //	•4§��0N,Q  s=“ Hello”  
 
 //�¹�R �$�+��  
 s=” Hello” ; 
 index=s.find(“ Hell” ); // index = 0, “ Hello” �Ô���� ” Hell”  
 index2=s.find(“ Hell” ,2); // index = null, �¹�R��Bù ,  



// �¢ ” Hello” ,X�ºCK1��Ý�þ�+0úCK"u�Ý ” Hell” �+��  
 index3=s.find(“ Heaven” ); // index3 = null  �¹�R��Bù  
 truth=s.contains(“ Hell” ); // truth = true “ Hello” �Ù	ÿ ” Hell”  
 
 // AÏ	ª�$�+��  
 sub=s.substr(2,3); // sub=” ll”  �$�+���¢�c	Ë 2 �� 3 
  
 // �
	¬�+���Y�•  
 s=” Hello” ; 
 s.replace(“ Hell” , “ Heaven” ); // s=“ Heaveno” �Ú�+���Y,X ” Hell” �6�ä ” Heaven”  
 s.lower(); // s=“ heaveno”  	¬�ã�m  
 s.upper(); // s = “ HEAVENO”  	¬�û�m  
 s.remove(6); // s=” HEAVEN” , �ôL8�c	Ë  6 �+0ú’o’  
 s.remove(“ A” ); // s=” HEVEN” ; �ôL8���Ý�+0ú ’A’  
 s.insert(1, “ A” ); // s=” HEAVEN” ; �ü �c	Ë 1 �¦�9�+0ú ’A’  
 s.clear(); // s=” ”  #ÙL8���Ý�Y�•  
 
2.5.5 �D4˜ �È�+�L
`Lš	Ü  
�D4˜2O
_,X�GK��+�� vector. �¹�ß���¡�0�·-Õ���_ �Ê 
 X = 1; y=2; z=3; v = [x,y,z,4] ; // v = [  1,2,3,4]  
 v[0]  = 10; // v = [10,2,3,4]   
 total = 0;  foreach( element in v ) total += element; // total =10+2+3+4=19  
 v.sort(); // v= [2,3,4,10]  �f�c  
 v.append(11); //v=[2,3,4,10,11]  #Ï�t��2ô��4§��   
 v2 = v+  [11,12,13] ; // v2= [2,3,4,10,11,12,13]  	Ü�J  
 v2.remove(0); // v2 become [3,4,10,11,12,13]  �ôL8�c	Ë 0 ��2ô  
 v2.removeobj(10);  // v2 become [3,4,11,12,13]  �ôL8���Ý���� 10 ,X��2ô  
 v3 = [  v2,v2] ; // v3 ���`4È�D4˜  = [ [3,4,11,12,13] , [3,4,11,12,13] ]  
 
 //�Ü2O�¡�0 , 	_�9
`�
�Î ( push and pop) 
 x=[1,2] ; 
 x.pushfirst(0); // x =[0,1,2]  	_�9�Ô��  
 x.pushlast(3); // x=[0,1,2,3]  	_�94§��  
 y=x.popfirst(); // y=0, x=[1,2,3] ; �
�Î�Ô��  
 z=x.poplast(); // y=3, x=[1,2]  �
�Î4§��  
 
�+�L 2O
_,X�GK��+�� map. �+�LG ,X �¹�R �GK��+NM�á6ÑG¡�á�Ê�¹�ß�� �·-Õ���_ �Ê 
 
 X=1; y=2; z = 3;  

 word2number = { “ one”  : x, “ two”  : y,  “ three”  : z }; //�XEô�+�L  
 word2number[ “ four” ]  = 4; // �¦�9�ê�Ó�6�+�L��2ô  
 word2nubmer.remove(“ one” ); // �ôL8�+�L��2ô ” one”  



 word2number.insert(“ two” ,2.0); // �+�L�Y�•�á	¬ , �´�� ” two” �Æ�ü�+�LG   
 union = word2number + { “ five” :5, “ six” :6}; // �+�L	Ü�J  
 foreach(key,val in word2number )  

       std::console().writeline(key,’  ‘ ,val); // �n���+�L�Y���Ý�GK��+	ž��2ô��  
 emptymap = {:};   // �XEô0N,Q�+�L 
 
Lš	Ü2O
_,X�GK��+�� set. Lš	ÜG ,X��2ô�á6ÑG¡�á �ÊLš	Ü�� 1�	à�b 	¾�Ý�GK��+,X�+
�L �Ê�¹�ß���·-Õ���_ �Ê 
 
 one  = { 1,  “ hello” , 3.14 }; //�XEôLš	Ü 
 another = { 1,2}; //�XEôLš	Ü 
 union = one  + another;  // union = { 1,2,” hello” ,3.14}  	Ü�JLš	Ü  
 minus = one  – another ; // minus = { “ hello” , 3.14}, �ôL8Lš	Ü�E	à��2ô  
 joint = one  – minus; // joint = {1}, 4§�p1��b oneset 
` another ,X�xLš  
 foreach( val in one  )  

std::console().writeline(val);  // �n��Lš	Ü���Ý��2ô  
 emptyset = {}; //�XEô0N,QLš	Ü 
 
�D4˜ �È�+�L
`Lš	Ü,Ì�fE@�6���_ : 
 one  = { 1,2,3}; onevec = vector( one ); // Lš	Ü���D4˜  
 keyvec=[ ‘a’ ,’b’] ; valvec = [ ‘A’ ,’B’] ; 

 onemap = map(keyvec, valvec); // �ø�þ�D4˜�XEô�Ô�þ�+�L  
 
2.6 RU)Á�D�B2O
_Eî*ü�¡�0  
!88VA†EÄEî*ü�b�á	àRU)Á2O
_,X�¡�0 . 
 
2.6.1 2O1k���¡�0  
1T	),XAÈ�ÈEî*ü,X1k���¡�00úB5�t �£�,L8FÑEÖ*ü�b�Ô8�,XRU)Á�D�B2O
_�Ê����	à��
,XE¤1k�á	à,X�D�B2O
_�Ý�á	à,X4§�p �ÊE­�Ô&•
`M6	å�ÍB5�õ
_G ,X�¡�00úG¡EQ�Ô
7È�Ê�V�p�¡�00ú�áEÖ*ü>•�¡�0�ÍB5 �È4§�p�î��JíAÃ2O
_ �Ê�¹�ß�����_ �Ê 
 
 //  + �t"©E¤1k 
 numtwo = 1 + 1;   // numtwo = 2 
 stroneone = “ 1”  + “ 1” ;  // stroneone = “ 11”  
 vec = [1] +[1] ;   //  vec = [  1, 1]  
 s = { 1 } + { 1 };   // s = {1},  	Ü�JLš	Ü  
 m = { 1:10 }+{ 2:20};  // m = { 1:10, 2:20 }, 	Ü�J�+�L  
 err = “ 1”  + 1; // err = error,JíAÃ, �H�D
`�+���á6Ñ,Ì�t  
 err2 = true + false; // err = error JíAÃ, F�Ee2O
_�á6Ñ,Ì�t  
 
 // -   �£"©E¤1k 
 zero = 1 – 1; // zero = 0 
 varset = { 1,2,3} – { 3,4,5 };  // varset = {1,2}�ôL8Lš	Ü�E	à��2ô  



 err = [1] -[1] ;  // err = error, JíAÃ, �D4˜2O
_�á6Ñ,Ì�£  
  
 // -  "�BóE¤1k 
 x = -100; // x = -100 
 vec = - [  1,2,3] ; // vec =[3,2,1]  �D4˜"�Bó1��bNt�æNN�c  
 str  = - “ abc” ;  // str = “ cba”  �+��"�Bó1��bNt�æNN�c  
 truth = -false;  // truth = trueF�Ee2O
_"�Bó1��bNt�æ,ó��  
 err = - ‘a’ ;  // err = error, JíAÃ, �+0ú2O
_�á6Ñ"�Bó 
 
 // *   �,"©E¤1k 
 x = 2*2; // x = 4 
 str = “ ab” *2; // str = “ abab”  �+���,�H�D1��b7¾�å�á�
  
 vec = [1,2] *2; // vec = [1,2,1,2]  �D4˜�,�H�D1��b7¾�å�á�
  
 
 
 //   L8"©E¤1k / 	¾EÖ*ü�b�D�+ 
 x = 100/3;  // x = 33 integer division 
 xfloat = 100.0/3.0; // xfloat = 33.3333…. float number 
 
 // "��-E¤1k  %	¾EÖ*ü�b�H�D 
 xmod = 100 % 3 ; // xmod = 1 
 
 // ++ �t 1 �ê5Ù"��ß�Ô�þ�ÍB5  
 x = 0; 
 y = ++x;  // x=1, y=1, x ���r�t 1 C��\ y 
 z = y++;  // z =1; y =2; y C��\ z '
	â y ���r�t 1 
 x = ‘a’ ; 
 ++x;  // x= ‘b’   ‘a’  ,X�ß�Ô�þ��  ‘b’  
 
--E¤1k0ú	¾��++,XEÚ	¡. 	º�ê�Ô�oE¤1k�tC����¡�00ú�Ý�¹�ß�_�$AÈ�â . 
 
 X += 10; // 1�	à�b   x = x+10; 
 x -= 10; // 1�	à�b   x = x-10; 
 x /= 10; // 1�	à�b   x = x/10; 
 x *= 10; // 1�	à�b   x = x*10; 
 x %= 10; // 1�	à�b   x = x%10; 
 
LÔ?U�Û�Î,X�� , E¤1k�tC����¡�00ú !¨1�	à,XE¤1k�aC���?U�¿�\�î . �´��!9Px1T�ê�Z . 
 
	Ã�¹,ß�Î , RU)Á,X1k��E¤1k�¡�0
` C 
Î���Ô�� , 	¾���=�)�Z �^M2�D��2O
_�3�Ù�ÀE¯
�9 . 
 



2.6.2 �n���~)ƒAÁ	¹ (foreach) 
�n���~)ƒAÁ	¹EÖ*ü�b�•�<2O
_ , �Ù�À�D4˜ , �+�L , Lš	Ü
`�+��2O
_ . �Ú�n���~)ƒ*ü�bM2
�•�<2O
_�î�Ð7ÈRU)Á4œ!6�;> �'�!F¼�Ê�·-Õ . �V�ß���_ : 
 
 x = 3.1415; 
 foreach( y in x )     // JíAÃ! /ß�c�ü!84œ!6  
  std::println(obj=y); 
  
�¹�ß���Ô�þ!7.B,X�n���~)ƒAÁ	¹�_�$ . 
 
 Foreach( x in [10,20,30]  ) std::println(obj=x); 
 
�¹�Þ�·-Õ�;> �î�ü�#�)�Þ	D�Î 10,20,30 !£�þ�D�+�Ô> . 
 
2.6.3 Eî*ü�ä
,�Ñ�D  
���Ý,XRU)Á�D�B2O
_FÑ�Ý�ä
,�Ñ�D	Ã�¹A×*ü .�K�',XRU)Á�D�B2O
_�n��7¾�Å,X�ä
,
�Ñ�D. �����¹�ß�ä
,�Ñ�DEÖ*ü�b�<F¼�ê5ÙF¼�Ú�D�B 2O
_. 
 
Allfuncs()�ä
,�Ñ�D . E¨�²���Ý�ä
,�Ñ�D	á	žA×*ü�•�ã . 
 X = [ ] ; 
 funcmap = x.allfuncs(); 
 foreach( funcname, funcdesc in funcmap) 
  std::console().writeline(funcname, ‘  ‘ , funcdesc); 
�¹�Þ/ß�c�ü�#�)�Þ	D�Î ���Ý�D4˜2O
_,X�ä
,�Ñ�D,X	á�+
`AÈ�â . 
 
Hash()�ä
,�Ñ�D , �'�ÍB5>•�t�9�+�L�êLš	Ü �Ê!8�Ñ�D >•A×*ü�9�‡�n�,���c	Ë . 
 X = “ hello” ; 
 h = x.hash(); // default value 0 
 
invoke()�ä
,�Ñ�D , ��RU)Á	¡�ô���
,X�ÔF¼�Ú . *ü�b�|�ÕA×*ü�ä
,�Ñ�D  
 x = “ hello” ; 
 h = x.invoke(“ hash” ); 
�¹�Þ�·-Õ,X�;> 4§�p�â,È�yA×*ü hash()�ä
,�Ñ�D�Ô�� . 
 
Serialize()�ä
,�Ñ�D�Ú�ÍB5E@�6����> �+�� . 
 X = { “ one” :1, “ two” :2 }; 
 xs = x.serialize(); 

// �¹�ß�·-Õ�Ú��> �+���6�á���ÍB5 . 
 Samex = std::des(stream=xs).obj; 
 if ( samex == x ) 
  std::println(obj=” hey, it works” ); 
�¹�Þ�·-Õ�î�ü�#�)�Þ	D�Î ”hey, it works” . �Ô�þ�ã�T�»���'�^�+���6�á�ä�ÍB5�ÊLÔ?U
A×*ü�Ô�þ�Û�šF¼�Ê”std::des” . �^��> �+������ ”stream”Eg�9�2�û0Ã , '
	â�¢ ”obj”Eg�Î
0Ã	ª�Î�6�á,X�ÍB5 . 



 
�¹�ß�ä
,�Ñ�D	¾EÖ*ü�b�+0ú��
`�•�<2O
_ . 
 
Size()�ä
,�Ñ�D : E¨�²�•�<�Y��2ô�þ�D�ê�+0ú��KS�z . 
 X = [10,20,30] ; s = x.size();  // s=3 x �Y�Ý 3 �þ��2ô  
 
contains()�ä
,�Ñ�D : �”�¹�•�<�Y��	ú	ÿ�Ý�Û�n��2ô , �ê�+0ú����	ú�Ý�Û�n�$�+0ú�� . 
 X = [10,20,30] ; has20 = x.contains(20);  // has20=true x �Y�Ý��2ô 20 
 h=” Hello” ;  hasHell=h.contains(“ Hell” ); // hasHell=true h 	ÿ�Ý�$�� ” Hell”  
 
clear()�ä
,�Ñ�D : #ÙL8�•�<���Ý��2ô�ê�+0ú���Y���Ý�+0ú . 
 X = [10,20,30] ;  x.clear();  // x = [ ] ; 
 h=” Hello” ;  h.clear(); //  h=” ” ; 
 
�Ô	âLÔ?U�Û�Î,X�� , ���Ý�ä
,�Ñ�DA×*ü , �V�p�ÎJí , FÑ�îE¨�²JíAÃ2O
_�ÍB5 . 
 
2.7 0N�� null 
`JíAÃ2O
_ error 
0N�� null ���Ô�þ(M�ÿ,X���D�� , +��GK��+ null �·>< . 0N�� null 	Ã�¹B5�Ô8�,X���D�Ô
��*ü�ü><E’�ãG  , ��B5�V�ß�_�$ . 
 
 Thisarray = [  null, null ] ; //�n���Ô�þ�D4˜�Ý�ø�þ0N����2ô  
 
0N�� null ,X(M�ÿ���Ø�Ý�ø&• . Oj�����Ý	¬G£
`F¼�Ê�2�û�ü"u�Ý>•C������!FÑ��0N��
null. 1� �`��0N�� null �á�2�b�Ï�)2O
_ . 
 
JíAÃ2O
_error ���Ô�þ(M�ÿ,X2O
_ . ���ÝRU)Á><E’�ã
`�¡�0�'JíAÃ	¥*ó�ÊFÑ�îE¨�²Jí
AÃ2O
_��. �üJíAÃ2O
_�ÍB5�Þ�‘�t�Ï�)�¡�0FÑ�î�q'
E¨�²JíAÃ2O
_ . RU)Á�·-Õ�3	Ã�¹
,È�y�XEôJíAÃ2O
_�ÍB5 . �¹�ß���_�$ . 
 Errval = 1/0;   // �{*ó�Ô�þ>•LÊL8JíAÃ  
 if (  errval isa error )  

std::console().writeline(errval); 
 expliciterr = error(“ Hey, I am a born error” ); 

std::console().writeline(expliciterr); 
E¤> �¹�Þ�·-Õ�î�ü�#�)�Þ	D�Î : 
ERROR: Error for +-* /% operation: Divided by zero 
ERROR: Hey, I am a born error 
 
2.8 P¬4{RU)Á6î���T�� : �î4“/ß�J> 	ž	#A×  
�î4“/ß�J> 	ž	#A×��RU)ÁAÁ?Ô,X�ÔF¼�Ú . �üRU)ÁAÁ?ÔG 
��|4“/ß
`1��Y4“/ßM2��1T
	) , ���V�ß�_��/�  
 myjobs::dothis(arg=100)  & // 
��|�Ô�þ 4“/ß E¤> myjobs::dothis 
 myjobs::dothat(arg =200) & //
��|	º�Ô�þ 4“/ß E¤> myjobs::dothat 
 { c.doOne();  d.doTwo(); } & // �^8…�À	ËG ,XAÁ	¹���ü�Ô�þ4“/ßG 
��|E¤>  



 wait; // 1��Y���Ý,X4“/ß4§�3  
 
�4�3	Ã�¹EÝ�½�û
�1��Y4“/ß4§�3 . RU)Á4“/ß	Ã�¹*ü4“/ß,Ì�G	¬G£�9E|�ÿ . RU)Á4“/ß,Ì
�G	¬G£�n����4“/ß�·-Õ���Ô	â�Ô�þC���AÁ	¹,X�º	¬G£ . �¹�ß�_�$AÈ�â�â��*ü4“/ß,Ì
�G	¬G£�9E|�ÿ
`1��YRU)Á4“/ß . 
 
 X = y.domagic() &  // 
��|�Ô�þ4“/ß , ,Ì�G	¬ G£x 

 a = b.dogood() & //
��|	º�Ô�þ4“/ß , ,Ì�G	¬G£ a 
 waitfor x;  //1��Y4“/ß x 4§�3 
 
 { x = y.domagic(); a = b.dogood(); } & //
��|�Ô�þ4“/ß , ,Ì�G	¬G£ a 
 { c = d.doevil(); f = g.wastetime(); } & //
��|�Ô�þ4“/ß , ,Ì�G	¬G£ f 
 waitfor f; //1��Y4“/ß f 4§�3 
 
�Í�b�î�þRU)Á4“/ß�¡�0,X	à�Ô�þ	¬G£ , RU)Á�±A•�Ï�)�ÊKÈ	¾�Ý�Ô�þ4“/ß�ü�¡�0	à�Ô
�þ	¬G£. E­��	Ã�¹�±A•	¬G£�Y,X�ÍB5,X�`�H �û�á7Ç�b>•�î4“/ß	à�Ê�¡�0.�
# . 
 
	º�Ô�þKÂNl���V�pRU)Á6î��4§�3�Ê�â���Ø)Ú�J�ª	Ã6Ñ!7�üE¤> ,X�$4“/ß . RU)Á,X�Ø
)Ú�r"©��1��Y���Ý,X�$4“/ß4§�3�!EÔ�Î . ��B5�Ý�Ô�þ wait AÁ	¹�ü4§���Ô�� . 
	º�Ô�þ4“/ß,Ì�G,XAÁ	¹�� cancel AÁ	¹, *ü�9	ª#\���Ý�Æ
��|,X4“/ß . 
 
2.9 4“/ßLKL����_  
�_�$�Ô : 
 
 for(i=0;i<10000:++i) { x += i; }  & 
 
�¹�ÞB`��1T	),X/ß�c�´�"	Ã�¹6ƒ�n�î��Bù . �´���W�îA©�Ò
��| 10000 �þ4“/ß . �\�å�Ý
���<	Ã�¹�ü�Ô�þE¯/ß�Y
��| 10000 �þ4“/ß . ?U�^�Ô�þ�~)ƒ���9�Ô�þ4“ /ß,X!7.B�m"©
���V�ß : 
 
 { for(i=0;i<10000:++i) { x += i; } }  & 
 
�_�$�` : 
 
 for( i=1; i<=10; ++i ) 
 { 
  std::println(obj=i) & 
 } 
 
1��Ô-�,ßCK�9 , �ÞM6/ß�c�hA¹�ü�#�)�Þ	D�Î 1,2,3,4,5,6,7,8,9,10 !£�þ�D�Ô> . �rL��Þ
�¹�Þ/ß�c	¾�±A•	D�Î	��þ�Ô��	�,X�D . ��0J0³��
¾	��þ�DNN�c�â���í�á.B�n . �K�' 	s
�´�� E­�� . E­�þ/ß�c�î
��|	��þ4“/ß�9�'	D	¬G£ ” i” ,X�Y�• , +���4“/ß�~)ƒ�
	¬	¬
G£” i” ,X�Y�• , !£ õ�
	¬ 	â
��|�Ô�þ4“/ß . E­	��t�Ô�þ4“/ß,X�;> NN�c���á.B�n,X . ��



�¹�á�Ô�n�î	D�Î 1,2,3,4,5,6,7,8,9,10 NN�c. �ã#�P` : E­�þ/ß�c�î	D�Î 1,1,1,1,1,1,1,1,1,1
	��þ ”1” 	ë ? 
�â���È�Q�Ø)Ú2O��KÂNl�ü	âM60´8VE¬�ÝA†EÄ. 
 
2.10 RU)Á1T	),X�ê+ : �Ô�ÛFÑ���ÍB5  
RU)Á�â�J�ªM6	å�ÍB5AÁ?ÔB5C++/JAVA ,X�Ô�û	��ÿ��RU)Á"u�Ý�ÛJ\ (pointer)
`�!
�
(reference)2O
_. ���Ý	¬G£FÑ	¾6Ñ�,�|�ÍB5��D• . !£ õC���FÑ1�	à�â�Ô�þ�„,X�ÍB5 . ��
�V�¹�ß�·-Õ��/� : 
 
 a = [1,2,3] ; 
 b = a;   // b �k���Ô�þ�„,X�ÍB5  
 b += [4,5] ; // b = [1,2,3,4,5]   a = [1,2,3]  b,a )„�ü�á	à��  
 
RU)Á,X” �Ô�ÛFÑ���ÍB5 ”A’Au��?U�����Z1T	)�û . �r�t�!
�2O
_�î�r�t�Í*ü��,XL’�z . 
	º�ê�Ô�þ�\G¡?U,X)Ú+���1T	)�ÍB5�ôEæA}RU)ÁF¼�Ê��KÈ,X�x�f	¬�k�È1T	)
`�K�Ý	Ã
	¬�û , !¨�VAÈ	Ã�¹5%4°E°/ßA×*ü. 4š8V�¹	â0´8V�î�Ý	­EÄ . 



3. RU)ÁF¼�ÊRU)ÁF¼�ÊRU)ÁF¼�ÊRU)ÁF¼�Ê�9K¼�9K¼�9K¼�9K¼ 

 
The least flexible component of any system is the user.  

- Lowell Jay Arthur 
 
E­�Ô0´A†EÄRU)ÁF¼�Ê�õ
_,X
Î���XEô. RU)ÁF¼�Ê�üRU)ÁAÁ?ÔG ,X�GK��+��struct 
`
C AÁ?ÔG ,Xstruct �GK��+�Ô�� . �ßM6�û�Š	Ã�¹,ß?•RU)ÁF¼�Ê
` C AÁ?Ô,Xstruct �Ý�¤/¡
,Ì�����Ø . E­�Ô0´��?UEîE›�_�$�9A†EÄ�â���XEô
`�S*üRU)ÁF¼�Ê . �È�î,X4š8V
`�È!7
�ã,X�n���ü�ß�Ô0´E¬�Ý	­EÄ . 
 
3.1 RU)ÁF¼�Ê�XEô 
A’�Ç�å�À,X ” �ê+ , �4�Q ”/ß�c 	¬�k �\ #�> , �û�ŠFÑ�Ç*ü. �â��A}�û�Š	Ã�¹�E*üE­�þ/ß
�c
6 ? RU)Á,X�r"©�\1T	) , �����^E­�þRU)Á6î��/ß�c	¬�ä�Ô�þRU)ÁF¼�Ê . ,ß�V�ß�_�$ : 

 
 namespace demo;   //�Û�â���2	á�+0NKÈ  
 
 struct helloworld( )  //F¼�Ê	á�+�n��  
 as process               // F¼�Ê���Ô�þE›/ß  
 { 
  std::println(obj=“ Hello, world!” );  // 	s�9,X6î���·-Õ  
 } 

 
�^�¹�Þ�·-Õ�F�9�Ô�þ	¿ ”hello.lbn” ,X�[�ÊG  . '
	â�å�À�ü	º�Ô�þ	¿ ”callhello.lbn” ,X�[
�ÊG Eg�9�¹�ßRU)Á6î��/ß�c : 

 
 demo::helloworld(=); 
 

'
	â �ü�4,XAu1k��,X�¡�02Ï4³ 
Q�¸> �'�9�¹�ß
Q�¸
��|RU)Á�;> E­�þ/ß�c . 
 

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

�ü�¹�Þ�_�$G  , �ü ”hello.lbn” �[�ÊG �å�À�n���Z�å�À,X1��Ô�þRU)ÁF¼
�Ê” demo::helloworld” . A}�å�À�Ô> > ,ßE­�þRU)ÁF¼�Ê���â���n��,X . 1��Ô> ���Û�â
�å�ÀE­�þF¼�Ê���2�b,X	á�+0NKÈ ” demo” . ���ÝRU)ÁF¼�ÊFÑ�™NO�2�b�Ô�þ	á�+0NKÈ. 
���¹RU)ÁF¼�Ê�n���·-Õ,X1��Ô> �™NO�Û�â���2	á�+0NKÈ . E­�Ô&•
` Java,Ì�� . �ß�Ô
> *ü struct �GK��+><�âE­���Ô�þRU)ÁF¼�Ê	á�+	¿�. ”helloworld” . �a�ß�Ô> ,X ”as 
process” ><�âE­�þRU)ÁF¼�Ê���Ô�þE›/ß . RU)ÁF¼�Ê	Ã�¹���Ô�þE›/ß�ê5Ù4˜	Ü . �¹	â0´
8V�î A†EÄ�”����4˜	Ü . E­G �û�Š	¾?U-¹F'��,Â�!��!6A†,X���Ý,XRU)Á/ß�c6î��FÑ��
E›/ß��> �Z . �Ô	â�å�À�^	s�9,X ” �ê+ , �4�Q ”6î��/ß�c�·-Õ�����Ô�Í8…�À	ËG  , E­�þ
�<	á	¿�. ” demo::helloworld” ,XRU)ÁF¼�Ê��1k�n���Q�Z . 



	Ã�¹,ß�Î , �ÚRU)Á6î��	¬�äRU)Á,XF¼�Ê���\1T	),X . 
Î���Þ�����ø&• , �Ô���Û�â�Ô�þ
���2	á�+0NKÈ , �`��4­�WCK�þ	á�+ . '
 	â�^6î���·-Õ�����Ô�Í8… �=	ËG ���Q�Z . 
 
�ü ”callhello,lbn” �[�ÊG  , �å�À	¾���m�Z�Ô�þ�Ô> ,XRU)Á6î��/ß�c�9A×*ü�å�À�î�n��
,XRU)ÁF¼�Ê” demo::helloworld” . �û�Š	Ã6Ñ�Æ4£"¼�ã�� , A×*üRU)ÁF¼�Ê2O
_,XAÁ"©�Ý
&•(M�ÿ, B5” demo::helloworld(=)” . �J��4š8V�ßM6�îA†EÄ , E­G �û�Š	¾?U-¹
F' ” demo::helloworld(=)” �ã�ñ��A×*üRU)ÁF¼�Ê” demo::helloworld” ��> �Z . 
 
3.2 RU)ÁF¼�Ê,XEg�9
`Eg�Î�2�û  
�ü�Þ�Ô8V,X�_�$G  , �å�À�n���Z�Ô�þRU)ÁF¼�Ê ” demo::helloworld” . E­�þF¼�Ê	¾�ü�#
�)�Þ	D�Î ”Hello, World!” . A×*ü�Ê�áLÔ?U�Ï�)Eg�9 , �3�á�{*ó�Ï�)Eg�Î . �ü�rL��h*ü�� , 
�Ô8�,XRU)ÁF¼�Ê�î�y	«Eg�9�J�{*óEg�Î . �ßM6���Ô�þ1T	),X�úEg�9
`Eg�Î�2�û,XRU
)ÁF¼�Ê. 

 
 namespace demo; 

 
  struct greeting 
  ( 
   input: 
    saywhat, towhom; 
   output: 
    greetingmsg; 
  ) 
  as process 
  { 
   msg = input.saywhat + “ , “  + input.towhom + ‘ !’ ; 
   std::println((obj=msg); 
   output.greetingmsg = msg; 
  } 
 
�¹�ÞRU)Á�·-Õ�n���Z�Ô�þRU)ÁF¼�Ê ”demo::greeting” . E­�þF¼�Ê�Ý�ø�þEg�9�2
�û ” saywhat” , “ towhom” �Ú�ÿ�� ” AÈ�”�� ” 
` ” �ÍAÕAÈ” ,X�ã�ñ . E­�þF¼�Ê,XEg�Î�2�û
�� ”greetingmsg” . �üE­F¼�Ê�YF¼���Ô�þE›/ß (process). E­�þE›/ß�Ú�ø�þEg�9�2�ûE²�y
�ä�Ô�þ�Û�š,XKÂ�íAÁ , '
	â���ü ”greetingmsg” Eg�Î�2�ûG  . �üE­E›/ß��E¬�^�{*ó,XKÂ
�íAÁ�'	D�ü�#�)�Þ . 
�û�Š	Ã�¹,ß?• , �ÞM6E­�þ�_�$
`�!�Ô�þ�_�$�á�Ô��,X
��•�� , �Þ�Ô�þ�_�$�üF¼�Ê	á�+
	â,X�=	ËG "u�Ý�Y�• , 5à�ÞM6E­�þ�_�$�ü�=	ËG �ÝEg�9
`Eg�Î�2�û,X�n�� . �üF¼�ÊE›
/ß,X�n��F¼�Ú , RU)Á����*ü input.name ���ã></�Eg�9�2�û , *ü output.name ></�Eg�Î
�2�û . 
)„�ü�å�À�^�ÞM6RU)Á�·-Õ�,�9���Ô�þ	¿ ” iohello.lbn” ,X�[�ÊG  . �a�m�Ô�þ�ã6î��/ß�c
�9A×*üE­�þ	¿�. ”demo::greeting” ,XF¼�Ê, 6î��/ß�c�·-Õ�V�ß : 

 
 demo::greeting(saywhat=” Hello” , towhom=” you” ); 
 



�^�¹�ÞRU)Á6î��/ß�c�,�9�Ô�þ	¿ ”calliohello.lbn” ,X�[�ÊG  , '
	â�ü�¡�02Ï4³
Q�¸> 
�'�9�V�ß
Q�¸�;> �å�À4ê�Q,XRU)Á/ß�c . 

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

� � � 	 � � � � � � � � � �
 
E­�þRU)Á/ß�c�;> �Ê�îE¤> �ü ”calliohello.lbn”G ,X6î��/ß�c , “calliohello.lbn” �îA×*ü
RU)ÁF¼�Ê” demo::greeting” , “ demo::greeting” >•A×*ü�Ê�²�'	D�ÎKÂ�íAÁ . 
�a �²�� ,ßA×*ü”demo::greeting” ,XRU)Á6î���·-Õ : 
 demo::greeting(saywhat=” Hello” , towhom=” you” ); 
�¢E­> �·-Õ	Ã�¹,ß�ÎA×*üRU)ÁF¼�Ê�Ê , Eg�9�2�û,XA’5B��EîE›�^�2�û��C��\�2�û	á
�+�9�r)„,X . E­�Ô&•
` C/C++/JAVA FÑ�á�Ô�� . 	¾�Ý PYTHON ,X�Ñ�DA×*ü�Ý2O��,X
AÁ"©. 
 
3.3 RU)ÁF¼�Ê,X�î/¡*ü"© 
�Þ�Ô8VA†EÄ,X�_�$���n���Ô�þRU)ÁF¼�Ê , '
	âB5A×*ü C �Ñ�D�Ô���9A×*ü . LÔ?U�Û�Î
,X��L8�Z6ÑB5�Ñ�D�Ô��A× *ü�ê , RU)ÁF¼�ÊE¬�Ý�J�ª�î/¡*ü"© . Oj��RU)ÁF¼�Ê	Ã�¹���Ô
�þ�ÍB5 , �W,XEg�9
`Eg�Î�2�û���X�äRU)ÁF¼�Ê�ÍB5,X(Š�Õ . E­
` C �Ñ�D�`�<�á�Ô�� . 
C �Ñ�D	Ã�¹AÈ ��"u�Ý(Š�Õ,X . RU)ÁF¼�Ê�ÍB5	Ã�¹B5�Ô8��D�B�ÍB5�Ô���ôEæ
`�á�
 , �J
Eg�9Eg�Î�2�û	Ã�¹>•�ê+ AÏ�m . �ßM6�_�$�ë��RU)ÁF¼�Ê,XA×*ü�•"© . 
 

//1��Ô>  
greeter = demo::greeting(saywhat=” ” , towhom=” ” ); //A×*ü�J�ÎEô RU)ÁF¼�Ê 
//1��`>  
greeter.saywhat = “ Hello” ; // �mEg�9�2�û , 	D�Î  Hello,! 
//1��Ý>  

 greeter.towhom = “ world” ; //�mEg�9�2�û , 	D�Î Hello, world! 
//1��¯>  

 greeter(saywhat=” Nice to meet you” ); // F¼�Ê�ÍB5�|�ÕA×*ü ,	D�Î Nice to meet 
you, world! 

//1��h>  
 greeter(=);  //F¼�Ê�ÍB5�|�ÕA×*ü ,	D�Î  Hello, world! 

//1��A>  
 greeter.(saywhat = “ How are you” , towhom=” Luban” ); //�î �2 �û A’5B, 	D�Î
How are you,Luban! 

//1��×>  
greeter.(=); //0N,QF¼�Ê�î�2�ûA’5B ,	D�Î How are you,Luban! 
//1��?>  
msg = greeter.greetingmsg; //AÏF¼�Ê�ÍB5Eg�Î�2�û  
//1��1>  

 std::println(obj=msg);// 	D�Î  How are you, Luban! 
 

�^�¹�Þ�·-Õ�,�9�Ô�þ	¿ ”allhello.lbn” ,X�[�ÊG  . '
	â�'�9�V�ß
Q�¸E¤> E­!‰RU)Á6î�� : 
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 � � � � 	 � � � � � � 
 � � � � � 	 � � � � � � 
 �

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

�ßM6�å�ÀEä> ?·GžE­�þRU)Á6î��/ß�c : 
 

1. 1��Ô> ��RU)ÁF¼�Ê�ÍB5A×*ü�t�ÎEô , �W,XAÁ"©
`�!M6�Æ4£A†E›,XF¼�Ê2O
_A×
*ü
Î���Ô�� . ���Ô�á	à,X��!8�Ø�å�À�^A×*ü4§�pC��\�Ô�þ	¿ ”greeter” ,X	¬G£. 
RU)ÁF¼�Ê2O
_A×*ü,X4§�p���{*ó�Ô�þ�„,XRU)ÁF¼�Ê�ÍB5 . E­�þ�„,XRU)ÁF¼�Ê
�ÍB5,X�2�û�î>•A’5B�äA×*ü5Ù���Û�n,X�� , '
 	â RU)Á�îE¤> E­�„,X F¼�Ê�a�Ú
E­�þ�„ F¼�Ê�ÍB5E¨�² 4­A×*ü5Ù. !8�Ø�å�À�^E¨�²,XRU)ÁF¼�Ê�ÍB5C� �\	¬
G£”greeter” . !8�ØE­�þ �„RU)ÁF¼�ÊE¤> �Ê�î�ü�#�)�Þ�'	DKÂ�í�µ�C . �´���å�À
�ü ”saywhat” , “ towhom”Eg�9�2�ûA’5B,XFÑ��0N�+0ú�� , ���¹�'	D�Î�9,XKÂ�í
�� ” , !” . 	¾�Ý�Û&•0ú	Ë"u�ÝA¡AÁ. 
 
?U&•?U&•?U&•?U&•: RU)ÁF¼�Ê2O
_A×*ü�á���îE¤> >•A×*ü,XF¼�Ê2O
_RU)ÁF¼�Ê2O
_A×*ü�á���îE¤> >•A×*ü,XF¼�Ê2O
_RU)ÁF¼�Ê2O
_A×*ü�á���îE¤> >•A×*ü,XF¼�Ê2O
_RU)ÁF¼�Ê2O
_A×*ü�á���îE¤> >•A×*ü,XF¼�Ê2O
_, E¬E¬E¬E¬�î�î�î�î �{*ó�„,XF¼�Ê�{*ó�„,XF¼�Ê�{*ó�„,XF¼�Ê�{*ó�„,XF¼�Ê
�ÍB5�ÍB5�ÍB5�ÍB5 . 

 
2. 1��`
`1��Ý> ��RU)Á�2�ûC��� . 1��` > �^�+0ú�� ”Hello”C�4­ ”saywhat” �2�û . 

1��Ý> �^�+0ú�� ”world”C�4­ ” towhom”�2�û . !£ õA’5B Eg�9�2�û��,X�Ê�í , RU
)ÁF¼�ÊFÑ�î>•7¾�|E¤> �Ô õ. 1��Ô õE¤> �Ê , �2�û ”saywhat”>•C��\�+0ú
�� ”Hello” , ���2�û ” towhom”E¬��	s�9,X0N�+0ú�� , ���¹�'	D�Î ”Hello,  !” . 1��`
 õE¤> �Ê ” towhom”>•C��\�Z�+0ú�� ”world” , ���¹�'	D�Î ”Hello, world!”  

 
?U&•?U&•?U&•?U&•: !£ õA’5BRU)ÁF¼�Ê!£ õA’5BRU)ÁF¼�Ê!£ õA’5BRU)ÁF¼�Ê!£ õA’5BRU)ÁF¼�Ê�ÍB5�ÍB5�ÍB5�ÍB5 Eg�9�2�û���ÊEg�9�2�û���ÊEg�9�2�û���ÊEg�9�2�û���Ê , FÑ�î7¾�|�é	¥RU)ÁF¼�Ê�;> FÑ�î7¾�|�é	¥RU)ÁF¼�Ê�;> FÑ�î7¾�|�é	¥RU)ÁF¼�Ê�;> FÑ�î7¾�|�é	¥RU)ÁF¼�Ê�;> . 

 
3. 1��¯
`1��h> FÑ��RU )ÁF¼�Ê�ÍB5�|�ÕA×*ü . 	Ã�¹,ß�ÎRU)ÁF¼�Ê�ÍB5�|�ÕA×*ü

,XAÁ"©
`RU)Á2O
_A×*ü��
Î���Ô��,X . �á	à,X	¾�� E­G �S*ü,X���ÍB5	¬G£	á
5à�á��RU)Á2O
_	á . 1��¯> A×*ü�Ê�^ ”saywhat”A’5B�ä”Nice to meet you” , 
“ towhom”�2�û�í"u�Ý�
	¬ , ���¹RU)ÁF¼�ÊE¤> �Ê�'	D�Î ”Nice to meet you, 
world!” . LÔ?U�Û�Î,X��RU)ÁF¼�Ê�|�ÕA×*ü�Ê�3 �î �á�
7¾�Å , '
	â E¤> , �Ô	âE¨
�²�„,XF¼�Ê�ÍB5 . ��
`RU)ÁF¼�Ê2O
_A×*ü�Ê�Ô�� . A×*ü�ÊA’5B,X�2�û�� 	¾���Í
�„�á�
,XF¼�Ê , �Í	sF¼�Ê�J"u�Ý�E
¡ . ���¹�ü1� �h> ,X	º�Ô�þRU)ÁF¼�Ê�ÍB5�|
�ÕA×*ü�Ê, �å�À"u�ÝA’5B�Ï�)�2�û�� (�ü�À	ËG 	¾�Ý1�	Ë =></��á	º�êA’5B�2
�û�� ), �'	D�Î,X�Y�•��	s�9,X ”Hello, world!” . �å�À�üE­G  "u�Ý�^RU)ÁE¨�²,X
�„�ÍB5C��\	¬G£ , 5à��1T	)���×�Z . 

 



?U&•?U&•?U&•?U&•: RU)ÁF¼�Ê�ÍB5�|�ÕA×*ü�Ê�ôEæRU)ÁF¼�Ê�ÍB5�|�ÕA×*ü�Ê�ôEæRU)ÁF¼�Ê�ÍB5�|�ÕA×*ü�Ê�ôEæRU)ÁF¼�Ê�ÍB5�|�ÕA×*ü�Ê�ôEæ,X�2�û���Í	sF¼�Ê�ÍB5"u�Ý�E
¡,X�2�û���Í	sF¼�Ê�ÍB5"u�Ý�E
¡,X�2�û���Í	sF¼�Ê�ÍB5"u�Ý�E
¡,X�2�û���Í	sF¼�Ê�ÍB5"u�Ý�E
¡ , �´���´���´���´��
RU)Á�î�á�
RU)Á�î�á�
RU)Á�î�á�
RU)Á�î�á�
 �Ô�þ�„,X�Ô�þ�„,X�Ô�þ�„,X�Ô�þ�„,X F¼�Ê�ÍB5�9E¤> F¼�Ê�ÍB5�9E¤> F¼�Ê�ÍB5�9E¤> F¼�Ê�ÍB5�9E¤> . �ôEæ,X�2�û��	¾A’5B�ü�ôEæ,X�2�û��	¾A’5B�ü�ôEæ,X�2�û��	¾A’5B�ü�ôEæ,X�2�û��	¾A’5B�ü �„,X�„,X�„,X�„,X �ÍB5�ÍB5�ÍB5�ÍB5 . ��������
�¹	s�9,XRU)ÁF¼�Ê�ÍB5�2�û�á	¬�¹	s�9,XRU)ÁF¼�Ê�ÍB5�2�û�á	¬�¹	s�9,XRU)ÁF¼�Ê�ÍB5�2�û�á	¬�¹	s�9,XRU)ÁF¼�Ê�ÍB5�2�û�á	¬ . 
 

4. 1��A> ���Ô õ�î�þ�2�ûA’5B . �¹�ÞAÈE›!£ õA’5BF¼�Ê,XEg�9�2�û���ÊFÑ�î�é
	¥F¼�ÊE¤> . �Ý�Ê�ƒ�å�À�ÇA’5B�î�þEg�9 , ���� �å�À	¾LÔ?UF¼�Ê�ü���Ý�2�ûA’
5B�`�¹	âE¤> �Ô õ . E­/¡�™�‰��LÔ?U�.�î�þ�2�û�Ô õ�ûA’5B . �üE­> �·-Õ�å�À
�^ ”greeter” ,XEg�9�2�û ”saywhat”A’5B�ä”How are you” , �^ ” towhom”A’5B
�ä ”Luban”. <Q'
�Ý�ø�þ�2�ûA’5B , ���� ”greeter”F¼�Ê	¾E¤> �Ô õ. ���¹�'	D�Î
�Ô> ”How are you, Luban!” .  �î�þ�2�û�Ô õA’5B,XAÁ"©
`RU)ÁF¼�ÊA×*ü,XAÁ
"©�´�"�Ô�� . ���Ô,X	��ÿ���î�þ�2�û�Ô õA’5B�üF¼�Ê�ÍB5	á�+
`�À	Ë��KÈ�Ý
�Ô�þ	¹&•	Ë (DOT). 
 
?U&•?U&•?U&•?U&•: �î�þ�2�û�Ô õA’5B	¾�î�é�î�þ�2�û�Ô õA’5B	¾�î�é�î�þ�2�û�Ô õA’5B	¾�î�é�î�þ�2�û�Ô õA’5B	¾�î�é 	¥RU)ÁF¼�Ê�;> �Ô õ	¥RU)ÁF¼�Ê�;> �Ô õ	¥RU)ÁF¼�Ê�;> �Ô õ	¥RU)ÁF¼�Ê�;> �Ô õ . 
 

5. 1��×> ���Ô�þ0N,Q,X�î�2�ûA’5B . <Q'
"u�Ý�Ï�)�2�û>•C��� , E­�þRU)ÁF¼�Ê�¡
�î>•�;> �Ô õ . ���¹	œ�'	D�Ô�þ ”How are you, Luban”. AË"¼�ã<Q
'
 ”greeter(=)” 
` ”greeter.(=)”FÑ�î�é	¥F¼�Ê�;> . ���W�À�Ô�þ��RU)ÁF¼�ÊA×*ü
“ greeter(=)” , A×*ü�Ê�î���á�
F¼�Ê , '
	â�;> . 	º�Ô�þ ” greeter.(=)” ��F¼�Ê�2
�ûA’5B, �á�î�á�
�„�ÍB5 , 	¾�;> 	s�Ý ,X�ÍB5 . E­�Ô> �·-Õ�3P`A•�å�À�Þ�Ô> 
,X�î�þ�2�ûA’5B���ä�s,X . 

 
?U&•?U&•?U&•?U&•: �V�p?U	¾�;> �V�p?U	¾�;> �V�p?U	¾�;> �V�p?U	¾�;> RU)ÁF¼�ÊRU)ÁF¼�ÊRU)ÁF¼�ÊRU)ÁF¼�Ê5à�á5à�á5à�á5à�á?U�á�
,X�„RU)ÁF¼�Ê�ÍB5?U�á�
,X�„RU)ÁF¼�Ê�ÍB5?U�á�
,X�„RU)ÁF¼�Ê�ÍB5?U�á�
,X�„RU)ÁF¼�Ê�ÍB5 , *ü�2�ûA’5B*ü�2�ûA’5B*ü�2�ûA’5B*ü�2�ûA’5B , �á�á�á�á
?U*üRU)ÁF¼�Ê�ÍB5A×*ü?U*üRU)ÁF¼�Ê�ÍB5A×*ü?U*üRU)ÁF¼�Ê�ÍB5A×*ü?U*üRU)ÁF¼�Ê�ÍB5A×*ü. 0N,Q�î�2�ûA’5B�3�î�é	¥RU)ÁF¼�Ê�;> 0N,Q�î�2�ûA’5B�3�î�é	¥RU)ÁF¼�Ê�;> 0N,Q�î�2�ûA’5B�3�î�é	¥RU)ÁF¼�Ê�;> 0N,Q�î�2�ûA’5B�3�î�é	¥RU)ÁF¼�Ê�;> . 

 
6. 1��?��AÏ	ªRU)ÁF¼�Ê�2�û�� . !8> AÏ	ªRU)ÁF¼�Ê�ÍB5 ”greeter” ,X�2

�û ”greetingmsg”,X�� , C���4­	¬G£ ”msg”. �V�p�4�²��RU)ÁF¼
�Ê”demo::greeting” ,X�n�� , �4	Ã�¹,ß?•�WL8�Z�'	DKÂ�íAÁ�ê , E¬�ÚKÂ�íAÁ�+0ú
�����üEg�Î�2�û ”greetingmsg”G . ���¹�å�À	Ã�¹�üE­G AÏ	ªE­�þ�2�û�� . 

 
7. 1��1> �^	¬G£ ”msg”,X���'	D�Î�9 . 	¬G£,X���� ”How are you, Luban!” . ���¹!8

 õ�'	D�Î
��Ý�þ ”How are you, Luban!” . 
 

�¢�¹�Þ�_�$ , �å�À	Ã�¹,ß?• �4	Ã�¹ �ÍRU)ÁF¼�Ê�.,X �¡�0 �Ý: 
·  A’5BF¼�Ê�2�û��A’5BF¼�Ê�2�û��A’5BF¼�Ê�2�û��A’5BF¼�Ê�2�û�� . 	Ã�¹*ü	)�þ�ê�î�þ�2�ûA’5BAÁ"©	Ã�¹*ü	)�þ�ê�î�þ�2�ûA’5BAÁ"©	Ã�¹*ü	)�þ�ê�î�þ�2�ûA’5BAÁ"©	Ã�¹*ü	)�þ�ê�î�þ�2�ûA’5BAÁ"© . A’5B�2�û���î�é	¥RU)ÁA’5B�2�û���î�é	¥RU)ÁA’5B�2�û���î�é	¥RU)ÁA’5B�2�û���î�é	¥RU)Á

F¼�Ê�;> F¼�Ê�;> F¼�Ê�;> F¼�Ê�;> . 
·  AÏ	ªRU)ÁF¼�Ê�2�û��AÏ	ªRU)ÁF¼�Ê�2�û��AÏ	ªRU)ÁF¼�Ê�2�û��AÏ	ªRU)ÁF¼�Ê�2�û�� . 
·  A×*üRU)ÁF¼�ÊA×*üRU)ÁF¼�ÊA×*üRU)ÁF¼�ÊA×*üRU)ÁF¼�Ê. 	Ã�¹��,È�yRU)ÁF¼�Ê2O
_A×*ü	Ã�¹��,È�yRU)ÁF¼�Ê2O
_A×*ü	Ã�¹��,È�yRU)ÁF¼�Ê2O
_A×*ü	Ã�¹��,È�yRU)ÁF¼�Ê2O
_A×*ü , �ê5Ù��RU)ÁF¼�Ê�ÍB5A×*ü�ê5Ù��RU)ÁF¼�Ê�ÍB5A×*ü�ê5Ù��RU)ÁF¼�Ê�ÍB5A×*ü�ê5Ù��RU)ÁF¼�Ê�ÍB5A×*ü. A×A×A×A×

*ü�Ê*ü�Ê*ü�Ê*ü�Ê 	Ã�¹	Ã�¹	Ã�¹	Ã�¹ �¢�„�¢�„�¢�„�¢�„ A’5B�2�û��A’5B�2�û��A’5B�2�û��A’5B�2�û�� . A×*ü�î�á�
�„,XRU)ÁF¼�Ê�ÍB5A×*ü�î�á�
�„,XRU)ÁF¼�Ê�ÍB5A×*ü�î�á�
�„,XRU)ÁF¼�Ê�ÍB5A×*ü�î�á�
�„,XRU)ÁF¼�Ê�ÍB5 . �¢�„�¢�„�¢�„�¢�„ A’5B,X�2�ûA’5B,X�2�ûA’5B,X�2�ûA’5B,X�2�û
���Í	sRU)ÁF¼�Ê�ÍB5"u�Ý�E
¡���Í	sRU)ÁF¼�Ê�ÍB5"u�Ý�E
¡���Í	sRU)ÁF¼�Ê�ÍB5"u�Ý�E
¡���Í	sRU)ÁF¼�Ê�ÍB5"u�Ý�E
¡ . 

 



3.4 RU)Á,X�ô��A×*ü?˜�í  
�üA×*üRU)ÁF¼�Ê�Ê, �2�û	–�DA’5B�ôEæ,X�Ô�n���D�B�ÍB5�� . RU)ÁAÁ?ÔG "u�Ý�ÛJ\
`
�!
�
�2O
_ . E­�Ô&•
` C++/JavaFÑ�á�Ô�� . �m�Ã C ,X�Ž	Ã6Ñ�î�mB5�ßM6,X�·-Õ : 

 
 namespace demo; 
 
 struct NotWorkingSwapObj 
 ( 
  input: 
   x,y; 
 ) 
 as process 
 { 
  temp = input.x; 
  input.x = input.y; // !8�ØAÁ"©Jí 
  input.y = temp; //!8�ØAÁ"©Jí 
 } 

 
�¹�Þ�·-Õ�Ç�x�6�ø�þ	¬G£,X�Y�• . ����RU)Á�î�y
�AÁ"©JíAÃ . JíAÃ��A©�Ò4­Eg�9�2�û
�¢�„C��� . RU)Á�á��AŒ�üF¼�Ê�n���YF¼4­Eg�9�2�ûC��� . 4­Eg�9�2�ûC���	¾6Ñ�üF¼�Ê
�êF¼E¯> . 
 
3.5 RU)Á6î��/ß�c
`RU)ÁF¼�Ê�n��/ß�c  
��)„�ü�å�À�Æ4£,ß?•E›�ø2ORU)Á/ß�c . �Ô��RU)Á6î��/ß�c . RU)Á6î��/ß�c��1T	),XRU
)ÁAÁ	¹
`><E’�ã�c�ë . �'.„��RU)Á6î��/ß�c , RU)Á?·Gž�<�î0Ÿ	GE¤> E­6î��/ß�c . 
	º�Ô/¡��RU)ÁF¼�Ê�n��/ß�c , ��B5�å�À�ÞM6,ß?•,X ”demo::greeter”F¼�Ê�n�� . F¼�Ê�n
�������¹�w�×���ü	á�+0NKÈ�Ô�Ÿ , �´�����ÝRU)ÁF¼�ÊFÑ�™NO�2�b�Ô�þ	á�+0NKÈ. '
	â
F¼�Ê�n���î�Û�âF¼�Ê	á�+ , Eg�9Eg�Î�2�û�c�ë , 
`�YF¼�r)„�·-Õ . RU)Á?·Gž�<�Ø)ÚRU
)ÁF¼�Ê�n���Ê , 	¾���^F¼�Ê�n���,�9�YF¼	á�+0NKÈG  , '
	â1��YA×*ü�ê�ÎEô . �á�î,È
�yE¤> E­RU)ÁF¼�Ê. 
�Ô8�,X�S*ü�•"©��*üRU)Á6î���0��/ß�cCK&• . 5à*üRU)ÁF¼�Ê�n��/ß�c�94˜�äF¼�Ê�g . 



4. RU)ÁF¼�Ê4˜	Ü�9K¼RU)ÁF¼�Ê4˜	Ü�9K¼RU)ÁF¼�Ê4˜	Ü�9K¼RU)ÁF¼�Ê4˜	Ü�9K¼ 
 

Poor boy, pickin' up sticks 
Build ya a house out of mortar and bricks 

- Po’  Boy, Bob Dylan 
 
��,Â�!��!6 , �å�À,ß��,XRU)Á�·-ÕFÑ��NN�c�;> ,XE›/ß�·-Õ . �ü1��Ô0´G �¤E› , RU)Á
,X�Ô�þG¡?U(M8F��F¼�Ê4˜	Ü. F¼�Ê4˜	Ü���� *ü�ã,XRU)ÁF¼�ÊE²�y4˜	Ü�ä�È�û,XRU)Á
F¼�Ê. E²�y4˜	Ü�âNN�cA×*ü�á	à , E²�y4˜	Ü���Ú?U*ü,XF¼�Ê�ë���Î�9�J�n���W�À��KÈ
�D�B�qC*�G2Ï . 4˜	Ü,XRU)ÁF¼�Ê�;> ,X�Ê�í , G M6,X�$F¼�Ê,X�;> NN�c��+��'�Ê,X�D
�B�È�„,X#�	å�‡�n,X .  
RU)ÁF¼�Ê4˜	Ü�âEXCEL �\,Ì�� . �ü EXCEL G !£�þ���$G  ?U�á���þ���D , ?U�á��+�
�Ô�þ�@�ã. �@�ã	Ã�¹ �¢�J�ª���$G ,X��Au1k�Î �'�!���$,X�� . ���¹!£�þ �@�ã���$FÑ�n
���Z7¾�Å
`�J�ª���$,X�G2Ï . �V�p�4�
	¬�Ô�þ���$G ,X�� , ���Ý ,È�y�êKÈ�y �qC*�bE­
�þ���$,X�J�ª���$FÑ�î>•�¢�„Au1kC��� . Au1kNN�c+��qC*�G2Ï�‡�n . 5àAu1k,X�;> �í
+��D�B�È�„�é	¥ . 
RU)Á,X4˜	ÜF¼�Ê,X�êF¼+ M6�âRU)ÁE›/ßF¼�Ê"u�Ý	��ÿ. ���¹�W�À	Ã�¹#Ë	Ü�S*ü . �4	¾
LÔ?U-¹F'F¼�Ê,X+ M6, �áLÔ?U-¹F'�W�� *ü4˜	ÜE¬�� *üE›/ß�r)„,X . 
 
 
4.1 1T	)4˜	Ü���_  
RU)ÁF¼�Ê4˜	Ü�·-Õ���ã�\1T	) , �����Ô�þ4˜	Ü	)���ë>< . !£�þ4˜	Ü	)���Ý�Ô�þ	á�+
`
�Y�•�n�� . �Ô�þ4˜	Ü	)��
`�J�ª4˜	Ü	)��,X�D�B�qC*�G2Ï���Ý�W,X�Y�•�n���‡�n,X . 
�Ô�þ4˜	Ü	)��2O�� �b�Ô�þ EXCEL ,X���$ . �ßM6���Ô�þ1T	),X4˜	Ü�_�$ . 
 
 namespace demo; 
 
 struct simplecomp ( output oneoone; ) 
 as composition 
 { 
  A1: 100; 
  A2: A1+1; 
  output.oneoone: A2; 
 } 
 
�¹�ÞRU)Á4˜	ÜG �Ý�Ý�þ4˜	Ü	)�� . 	)�� A1 G ���Ô�þ1T	)���D 100, A2 G ���Ô�þ><E’
�ã ”A1+1”. �Ô	â�Ô�þ	)��,X	á�+�Ý&•(M�ÿ , ���W,X�ã�ñ�\�â.B , �����Ú	)�� A2 ,X��
����Eg�Î�2�û ”oneoone”G . 
�ßM6�Ô> RU)Á�·-ÕA×*ü�ÞM6�n��,XRU)ÁF¼�Ê”demo::simplecomp”. 
 
 result = demo::simplecomp(=).oneoone; // result = 101 
 
�¹�Þ�·-Õ���Û�š,XRU)ÁF¼�Ê2O
_A×*ü , 5à�è�üA×*ü	â	ª�Î�2�û ”oneoone”,X��C���4­
	¬G£”result” . 	¬G£”result” ,X�����H�D 101. 



���Z��/�4˜	Ü�âE›/ß,X	��ÿ , �å�À	Ã�¹�^ ”demo::simplecomp”F¼�Ê,X�·-Õ�
�ä�¹�ß . 
 
 namespace demo; 
 
 struct simplecomp ( output oneoone; ) 
 as composition 
 { 
  output.oneoone: A2; 
  A2: A1+1; 
  A1: 100; 
 } 
 
�„,X�·-ÕG 4˜	Ü	)��,XNN�c���`�<Nt�æ	s�9,XNN�c . �V�p�å�À�aA×*üE­�þF¼�Ê , 4§�p
	H�`�<�á	¬ . �¢E­���å�À	Ã�¹,ß�Î , 4˜	ÜF¼�ÊG 	)��,XNN�c�`�<�áG¡?U . G¡?U	¾,X��
	)����KÈ,X�D�B�qC*�G2Ï . 
 
4.2 4˜	Ü	)��AºEÄ  
RU)Á4˜	ÜF¼�ÊG ,X	)���Ý�ø2O, �Ô���n
_	)�� , �Ô���á�n
_	)�� . E­�Ô8VG �å�ÀAº4š
?·AÈE­�ø2O	)��,X�n��
`*üEè . 
 
4.2.1 �á�n
_	)��  
��)„�ü�å�À?•E›,XRU)ÁF¼�Ê4˜	ÜG ,X	)��FÑ���á�n
_	)�� . RU)Á4˜	Ü�á�n
_	)��G 
	Ã�¹�����D , �3	Ã�¹��><E’�ã , ��B5�å�À�ÞM6,X�_�$�Ô�� . �á�n
_	)��
` EXCEL G 
,X���$	Ã�¹AÈ�\,Ì�� . L8�Z�Ý�Ô&•, RU)Á,X�á�n
_	)�� G E¬	Ã�¹�� �Ï�ã,XRU)Á 6î��/ß
�c �·-Õ . E­�Ô&•�� EXCEL �.�á��,X . �ßM6���Ô�þ�_�$ . 
 
 namespace demo; 
 
 struct compadhoc 
 ( 
  input  in1, in2; 
  output  out; 
 ) 
 as composition 
 { 
  A1: input.in1 + 1; 
  A2: input.in2 + 1; 
  A3: { std::println(obj=“ run A3” ); A3=A1*A2; } 
  A4: { std::println(obj=“ run A4” ); A4=A2*A2; } 
  output.out: A3+A4; 
 } 
 
�¹�Þ4˜	Ü�·-ÕG ,X	)��FÑ���á�n
_	)�� . 	)�� A1 
` A2 G FÑ��1T	)><E’�ã , �üE¤> 
�ÊRU)Á�îE¤1k><E’�ã'
	â�^4§�p���ü	)��G  . 



	)�� A3 
` A4 �3���á�n
_	)�� , G M6��,X��RU)Á6î��/ß�c . A3 
` A4G ,X/ß�c,Ì�� , 
FÑ�����ü�#�)�Þ	D�Î7¾�ÅE¤> ,X�µ�C , '
	â4­7¾�ÅE¤1kC��� . LÔ?U"¼�ã,X��6î��/ß�c
	)��
`><E’�ã	)���á	à���Ø . ><E’�ã	)��,XE¤1k4§�p,È�yC���4­	)��7¾ �Å. 6î��/ß�c
	)�� "u�Ý�â.B	)�Ô,XE¤1k4§�p , 4­7¾�Å	)��C����™NO+��â.B,XC���AÁ	¹�;> . �ü A3
	)��G 4­7¾�ÅC���,XAÁ	¹�� ” A3=A1*A2” , E­	¹,X�ã�ñ���^	)�� A1 ,X���,�¹	)��
A2 ,X��'
	âC���4­	)�� A3 7¾�Å. �ü	)�� A4 G 4­7¾�ÅC���,XAÁ	¹�� ” A4=A2*A2” , 
���Ú	)�� A2 ,X�G�•C���4­ A4 7¾�Å. ���k"¼�ã,X�� �ü�á�n
_	)��,X�n��G  , �Í �J�ª
	)��,X �é*ü1��b�Î0Ÿ�Z �'�!	)��
` >•�é*ü	)�� ��KÈ ,X�D�B�qC* �G2Ï . RU)Á�üE¤> E­
�þF¼�Ê�Ê���î�ÝE­��,X�qC*NN�c
`�rL�,X�D�B�È�„�9�‡�nFw�þ	)���î>•�;> . 
�ÞM6�·-Õ,X�Ô	â�Ô�þ	)�����Ú ><E’�ã ” A3+A4” E²�y�� Eg�Î�2�û ” out” . 
 
���Z1T	)CK?• , RU)ÁF¼�Ê4˜	Ü,XEg�Î�2�û	)�� , B5�¹�Þ�_�$,X ”output.out” 	)�� , 	¾6Ñ
��><E’�ã , �á6Ñ��6î��/ß�c . 
 
4.2.2 �n
_	)��  
�n
_	)��G ��,X���Æ4£�n���Q,XRU)ÁF¼�Ê . *ü��	¾LÔ?U�n�� 	)��G ,XF¼�Ê,XEg�9
`
Eg�Î�2�û,XE²�y . �ßM6���Ô�þ�_�$ . 
 
 namespace demo; 
   
 struct TwoAdder 
 ( 
  input op1, op2; 
  output result; 
 ) 
 as process 
 { 
  output.result = input.op1+input.op2; 
 } 
 
 struct FourAdder 
 ( 
  input op1,op2,op3,op4; 
  output result; 
 ) 
 as composition 
 { 
  adder1:  demo::TwoAdder(op1=input.op1, op2=input.op2); 
  adder2: demo::TwoAdder(op1=input.op3, op2=input.op4); 
  adder3: demo::TwoAdder(op1=adder1.result, op2=adder2.result); 
  output.result: adder3.result; 
 } 
 



�ÞM6,X�_�$��*ü�øEg�9,X�t"©�<F¼�Ê ”demo::TwoAdder” �94˜	Ü�ä�¯Eg�9,X�t"©
�< ”demo::FourAdder” . �å�À�9,ß,ß�J��,X�XEô . 
/ß�c�Ô�Ÿ�n���Z�Ô�þ1T	),X�t"©�<F¼�Ê ”demo::TwoAdder” . “demo::TwoAdder” ,X�s
6Ñ���^�ø�þEg�9�2�û ”op1” , “op2” ,X���tCK�9����Eg�Î�2�û ”result” G  . 
“demo::TwoAdder” ���Ô�þE›/ßF¼�Ê . 
�GK�,XF¼�Ú��F¼�Ê ”demo::FourAdder” ,X�XEô. “demo::FourAdder” ���Ô�þ4˜	ÜF¼�Ê . 
G M6�Ý�Ý�þ�n
_	)�� ”adder1” , “adder2” , “adder3” . �Ý�þ	)����,XFÑ���ÞM6�Æ4£�n��
�Q,X ”demo::TwoAdder” F¼�Ê . �J�� ”adder1” 
` ”adder2” ,XEg�9E²�y
�� ”demo::FourAdder” ,X�¯�þEg�9�Þ . “adder3” ,XEg�9E²�y�� ”adder1” 
` ”adder2” ,XEg
�Î . �Ô	â�Ú ”adder3” ,XEg�ÎE²�y�� ”demo::FourAdder” ,X�Ô4œEg�Î�2�û ”result” �Þ. 
E­�þ�_�$*ü�Ý�þ�øEg�9�t"©�<4˜	Ü�ä�Ô�þ�¯Eg�9�t"©�< . *üRU)Á,XF¼�Ê4˜	Ü�XEô	Ã
�¹�\1T�â,X�n��4˜	Ü��*üF¼�Ê
`�W�À��KÈ,X�D�B�qC*�G2Ï . 
	º�ê���k"¼�ã,X���n
_	)��
`�á�n
_	)��,X	��ÿ . �'�S*ü�á�n
_	)���Ê , �J�ª	)���é
*ü�J���Ù	ÿ,X�D�B�ÍB5����D• . 5à�S*ü�n
_	)���Ê , �J�ª	)���é*ü�J���Ù	ÿ,XRU)ÁF¼
�Ê,XEg�Î�2�û . 
 
4.3 4˜	ÜF¼�Ê�YF¼�;> NN�c 
RU)Á4˜	ÜF¼�Ê�âE›/ßF¼�Ê,X�Ô�û	��ÿ��4˜	ÜF¼�Ê�n��,X���YF¼4˜	Ü	)����KÈ,X�D�B
�qC*�G2Ï , 5à�á���;> NN�c . 4˜	Ü	)��,X,ó!7�;> NN�c ��+�E¤> �Ê,XEg�9�D�B�È�„�‡
�n,X . E­�Ô8V��A†EÄ�K�',X4š8V. 
 
E¬���Ó�ÞM6*üE›,X�_�$ demo::compadhoc (/á�t�Â�
 ) �9A†.  
 
 namespace demo; 
 
 struct compadhoc 
 ( 
  input  in1, in2; 
  output  out; 
 ) 
 as composition 
 { 
  A1:{ std::println(obj=“ run A1” ); A1= input.in1 + 1; } 
  A2: { std::println(obj=“ run A2” ); A2= input.in2 + 1; } 
  A3: { std::println(obj=“ run A3” ); A3=A1*A1; } 
  A4: { std::println(obj=“ run A4” ); A4=A2*A2; } 
  output.out: A3+A4; 
 } 
 
�^�ÞM6�·-Õ�,�9�[�Ê  compadhoc.lbn '
	â�å�ÀA×*üE­�þRU)ÁF¼�Ê  demo::compadhoc . 
A×*ü,XRU)Á6î���·-Õ�� : 
 
  x = demo::compadhoc(in1=1, in2=2); // 1��Ô>  



std::println(obj=x.out);�� // 1��`>  
std::println(obj="change input in1"); // 1��Ý>  
x.in1=0; // 1��¯>  
std::println(obj=x.out); // 1��h>  
std::println(obj="change input in2"); // 1��A>  
y =x(in2=1); // 1��×>  
std::println(obj=y.out); // 1��?>  
 

 
�^�¹�Þ�·-Õ�,�9�Ô�þ	¿  start.lbn ,X�[�Ê . '
	â
��|�;> : 
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�¹�ßEä> ?·Gž�¹�Þ/ß�c,XE¤> Eg�Î .  
·  start.lbn ,X1��Ô> ��A×*üF¼�Ê demo::compadhoc, A×*ü�Ê�^Eg�9 in1 A’5B�ä 1, in2

A’5B�ä 2, �Ô	â�^A×*ü���{*ó,X�„F¼�Ê�ÍB5C���4­	¬G£ x.. A×*ü�ÊRU)ÁE¤> F¼�Ê
demo::compadhoc, E¤> �Ê�'	D�Î : 

 � 
 � � � �

 � 
 � � � �

 � 
 � � � �

 � 
 � �  �
�ü demo::compadhoc F¼�Ê�YF¼, �D�B#��qC*�G2Ï��E­���n��,X : 
 input.in1 �  A1 �  A3 – 
                                               |�  output.out 
 input.in2 �  A2 �  A4 -- 

�¢�ÞM6,X�D�B#�,ß , A1 �Ô�n�ü A3 ���! , A2 �Ô�n�ü A4 ���! . �ÞM6,X/ß�cEg�Î ” 
 � 
 �
� � � 
 � 
 � � � 
 � 
 � � � � 
 � 
 � �  $��$µC‡�D�B#�,X?U"�,X � �
	º�ê�Ý�Ô&•LÔ?U"¼�ã,X�� , �Í�b"u�Ý�D�B�qC*�G2Ï,X	)�� ,�W�À,X�;> NN�c�G2Ï��"u
�Ý�n��,X . !¨�V�ÞM6�_�$G ,X A1 
` A2, A3 
` A4 ��KÈFÑ"u�Ý�qC*�G2Ï . ���¹ A1 
`
A2 
¾�þ���;> , A3 
` A4 
¾�þ���;> FÑ��"u�Ý�n��,X . �6	¹A±AÈ, �V�pE¤> 4§�p
�� ” 
 � 
 � � � � 
 � 
 � � � � 
 � 
 � �  � 
 � 
 � � � $� � E­�3��0ú	ÜRU)ÁAÁ?Ô�n��,X � �
E­�þRU)ÁF¼�Ê,X�s6Ñ��Au1k� %� 
 � &� ' ( %� 
 � &� ' � &� %� 
 � &� ' ( %� 
 � &� ' � � ���¹
��	â�'	D,X4§�p�� � � � � %� 
 � ) � � � � 
 � ) � ' �



�
·  1��¯> ���
	¬RU)ÁF¼�Ê x ,XEg�9 in1 ,X���ä 0. E­G AËAÏ5Ù"¼�ã, RU)Á4˜	ÜF¼�Ê
`

E›/ßF¼�Ê,X�Ô�û	��ÿ���üE­G  . A„�k�¹�!A†EÄE› , �V�pF¼�Ê,XEg�9�
	¬�î�é	¥F¼
�Ê,XE¤> . RU)Á4˜	ÜF¼�Ê�3��E­�� . ����
`RU)ÁE›/ßF¼�Ê�á�Ô��,X�� , RU)ÁE›/ßF¼
�ÊE¤> �Ê�™NOE¤> �H�þE›/ß, 5àRU)Á4˜	ÜF¼�Ê	¾E¤> Fw�o
`>•�
	¬,XEg�9�Ý�D�B
�qC*�G2Ï,X	)�� . �6	¹A±AÈ, RU)Á4˜	ÜF¼�Ê	¾�;> �¢>•�
	¬,X Eg�9CK,X�D�B#��ß
$�,X4˜	Ü	)�� . 
�üE­�þ�_�$G  , Eg�9 in1 ,X�D�B#��ß$�,X4˜	Ü	)���Ý A1 
` A3, ���¹�;> �Ê�'	D
�Î ” 
 � 
 � � � � 
 � 
 � � � $� � �;> 	âEg�Î4§�p	¬�ä � " � � ���¹�ü1��h> �·-Õ�'	DEg
�Î�Ê	D�Î � " � �
�

·  1��×> ���|�ÕA×*ü RU)ÁF¼�Ê�ÍB5 x �J�^ Eg�9 in2 ,X�� A’5B�ä 1. 
`�ÞM6A†EÄ,X,Ì
�� , �|�ÕA×*ü�Ê RU)Á4˜	ÜF¼�Ê	¾�;> �¢>•�
	¬,XEg�9CK,X�D�B#��ß$�,X4˜	Ü	)�� . 
�üE­G  , Eg�9 in2 ,X�D�B#��ß$�,X4˜	Ü	)���Ý A2 
` A4, ���¹�;> �Ê�'	D�Î ” 
 � 
 �
� � � 
 � 
 � �  $� � �;> 	âEg�Î4§�p	¬�ä #� � ���¹�ü�Ô	â�Ô> �·-Õ�'	DEg�Î�Ê	D�Î
#� �

 
�¢�¹�Þ�_�$	Ã�¹�k�Î�¹�ß4§AŽ : 

1. RU)Á4˜	ÜF¼�Ê,X�YF¼	)���;> NN�c+��D�B#��qC*�G2Ï�‡�n . �P!8��KÈ"u�Ý�D
�B�qC*�G2Ï,X	)�� , �í"u�Ý�â.B�n��,XNN�c�G2Ï . 

2. �
	¬4˜	ÜF¼�Ê,XEg�9�2�û�ê5Ù�|�ÕA×*ü4˜	ÜF¼�Ê�ÍB5 , 	¾�é	¥>•�
	¬,XEg�9
CK,X�D�B#��ß$�,X4˜	Ü	)���;> . 

 
RU)Á4˜	ÜF¼�Ê,X�
�BEg�9�2�û�
	¬�9�‡�nF¼�Ú�;> 4˜	Ü	)��,X(M8F , 	Ã6Ñ�Í�b�\�î
�h*ü)ƒ�W	Ã6Ñ�\�•�“ . 
 
 
4.4 �D�B#��n��?˜�í  
�ü4ê�mRU)Á4˜	ÜF¼�Ê�Ê, *ü��	Ã�¹�Ú><E’�ã , RU)Á6î��/ß�c
`�Æ�n��,XRU)ÁF¼�Ê����
4˜	Ü	)��G  . RU)ÁAÁ?Ô�î7¾�Å�R�Î	)����KÈ,X�D�B#��qC*�G2Ï�9�‡�nE¤> ,X	)��
`
�W�À��KÈ,XNN�c. �ßM6A†EÄ�ü�n��4˜	Ü	)���Ê�™NOFI�\,X?˜�í . 
 
4.4.1 6Ñ�
	¬7¾�Å�á6Ñ�
	¬ �ê +  
�Í�bRU)Á4˜ 	ÜF¼�ÊG ,X	)�� �9AÈ, �êM6,X�J�ª	)��FÑ��	¾6ÑAÏ�á6Ñ�m,X . �Ô�þ	)��	Ã
�¹�
	¬,X��7¾�Å,X�Y�• . �V�p�Ô�þ	)��A©�Ò	•�
	¬�J�ª	)��,X�Y�• , RU)Á�î�yJí .��
,È�y4­	)��C��� �È A×*ü	)��,X�äAÁ�Ñ�D
`�
	¬	)���2�ûFÑ���
	¬	)���Y�•,X�¡
�0 �Ê�á6Ñ�
	¬�ê+ 	¾6Ñ�
	¬7¾�Å,X?˜�í�����Z�±A• RU)Á4˜	ÜF¼�ÊG ,X�D�B#���1T�â
	)	å,X �Ê�ü�Ô�þ	)��G �
	¬�J�ª	)��,X�Y�•�î�S�D�B#�	¬�k�á��
`L’�¹)Ú?· �Ê�ßM6
���Ô�þ�_�$ �Ê 
 

namespace demo; 
 
struct WrongComp() 



as composition 
{ 
        A1: 1; 
        A2: { A1=0; A2=A1+1; } 
} 

 
�^�¹�Þ/ß�c�,�9�Ô�þ�[�Ê wrongcomp.lbn G �È'
	â*ü�¹�ß
Q�¸
��|�;> �Ê 
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 	 � � � 3	 � 	 ( � 	 
 
 � � � � � � � � � � � 	 � � , , - 
 � 
 ! . � � � �

�
�ÞM6RU)Á/ß�cE¤> �Ê��/��ÎJíAÃ�µ�CAÈ �È�á6Ñ4­L8�Z7¾�Å�¹�ê,X�J�ª 	)��C���  
 
4.4.2 �D�B#��á6Ñ�~)ƒ  
RU)Á4˜	ÜF¼�Ê�á��AŒ�ü	à!9	)����KÈ�,�ü�~)ƒ�D�B�qC*�G2Ï �Ê	à!9	)��
`�Ö!9	)��
,X	��ÿ�¹	âE¬�îA†EÄ �Ê�üE­G �û�Š	¾?U-¹F' �È��,Â�!��!6A†EÄ,X���Ý	)��FÑ��	à!9
	)�����Q�Z �Ê�ßM6���Ô�þ�~)ƒ�qC*�G 2Ï,X�_�$ �Ê 
 

namespace demo; 
 
struct CyclicComp() 
as composition 
{ 
        A1: A2+1; 
        A2: A1-1; 
} 

 
�ÞM6/ß�cG ,X	)�� A1 
` A2 ,Ì�f�é*ü , �ä���~)ƒ�qC*�G2Ï . E­�þRU)Á4˜	ÜF¼�Ê���á
	Ü"©,X. �^�¹�Þ/ß�c�,�9�Ô�þ�[�Ê cycliccomp.lbn G �È'
	â*ü�¹�ß
Q�¸
��|�;> �Ê 
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RU)Á�yJíAÈ�Ý�~)ƒ�qC*�G2Ï , 5à�èRU)ÁE¬�ë���Z�~)ƒ�ÜG ,X	)�� . E­�þ�_�$G 	)��
A1 
` A2 �f,Ì�é*ü , ���¹�ÞM6�µ�CG AÈ A2 
` A1 4˜�ä�~)ƒ . 
 
4.5 E›/ß�â4˜	Ü,XEÝ�½ 
)„�ü�û�Š-¹F'�n���Ô�þRU)ÁF¼�Ê	Ã�¹�Ý�ø/¡�•�ã , �Ô���ô4³,XE›/ß , �`��*ü4˜	Ü . 4˜
	Ü�•�ã�\�î�Ž�J�r�ü*ü EXCEL Spreadsheet �Ê�����ü*ü4˜	Ü�•�ã4ê/ß�c . RU)Á,X4˜



	ÜF¼�Ê��	œ	å�! E¯�Z�Ô�û!9 . ,Ì!¨ EXCEL Spreadsheet, 4˜	Ü,XRU)ÁF¼�Ê�Ý�â.B,X+ 
M6	Ã�¹G¡*ü
`�E�• . 
�Ô8��9AÈ, �V�p�Ô�þF¼�Ê�YF¼�Ý�á��,X�{�
4§�X , !¨�V�~)ƒ , !¨EW, CÇE@1�, E­��,XF¼
�Ê�hA¹*ü�ô4³,XE›/ß�·-Õ�94ê�m . �Ô8��9AÈ, E­��,X�™�‰�ü,Ì�ÍEW�ã,XF¼�ÊG !¨EW��
?•. 
�V�p�Ô�þF¼�Ê�YF¼	Ã�¹,ß�ä�Ô�o,Ì�Í(À0Ÿ,X	)�� , 5à�ü	)����KÈ�Ý�â.B,X�D�B#��q
C*�G2Ï. E­��,XF¼�Ê���\EÖ	Ü*ü4˜	Ü�94ê�m . �Ô8��9AÈ, �üP¬��,XF¼�ÊG E­��,X4˜	Ü
!¨EW��?• . 
E¬�Ý	Ã6Ñ��4ƒ2•��*ü���þ�ŽEÝ�½ . !¨�VAÈ , �Ô�þ*ü�Ã�Z EXCEL Spreadsheet ,X�Ž�î	¥
)„4˜	Ü�•�ã4ê/ß�\7¾'
 . 
 
4.6 F¼�Ê+ M64»�S
`�Ö!9	)��  
RU)Á4˜	ÜG ,XE¬�Ý�ø�þ�\�Ý*ü,X(M8F�î�ü	âM6,Ì�G0´8VA†EÄ . �J��
`F¼�Ê+ M64»�Ý
�G,X�XEô�î�ü�ß�Ô0´A†EÄ . 
`�î4“/ß�Ý�G,X�Ö!9	)���î�üA†EÄ�Ö!9F¼�Ê,X1��×0´A†
EÄ. 



5. RU)ÁF¼�Ê+ M6�n��	ž4»�SAºEÄRU)ÁF¼�Ê+ M6�n��	ž4»�SAºEÄRU)ÁF¼�Ê+ M6�n��	ž4»�SAºEÄRU)ÁF¼�Ê+ M6�n��	ž4»�SAºEÄ 
 

Different towns, different people, 
Somehow they're all the same. 

- Long Time Gone, Bob Dylan 
 
*üRU)Á4ê/ß�c�Ý&•B5�� LEGO �%�m/Ã�ü. �� �^/Ã�ü
+����,¦�$G  , E­���'�4LÔ?ULÊ
�Ê,X�Ê�í-¹F'	•,¦�$G 	•�R . E­�Ô&•
`RU)Á,X	á�+0NKÈ�\,Ì�� , 	á�+0NKÈ������RU)Á
�D�B
`F¼�Ê2O
_,X,¦�$ . 
�� LEGO /Ã�ü,X�Ê�í , �4E¬�k AxAš!£
+/Ã�ü,XE²�yM6,X�6(Š , �!6Ñ�^�á	à,X/Ã�ü�y
CK�9�ä�û,X�XEô. RU)ÁF¼�Ê+ M6�n�������Z	à�Ô�þ,Â,X , �����ÚF¼�Ê
`�ê+ ,XE²�y�•
�ã �â.B?˜�n�Î�9 . 
�� LEGO /Ã�ü,X�Ê�í , �4	Ã6ÑE¬�î	¥)„ , �\�î,X/Ã�ü,XE²�yM6���Ô��,X . ���¹�^	à��
E²�yM6,X/Ã�ü�&���Ô2O	Ã6Ñ�î�ÍAxAš
` �S*ü�á	à,X/Ã�ü�î�Ý���} . RU)ÁF¼�Ê+ M64»
�S�3��	à�Ô�þF')Ú . + M64»�S	Ã�¹�\�Q,X	¡�ô�á	àF¼�Ê��KÈ+ M6,X,Ì���û . E­���Ô�9
+ M62O��,XF¼�Ê	Ã�¹�f�6 , 5à�è�S*üF¼�Ê,X�Ž	Ã�¹�á*ü-¹F'F¼�Ê�K�'���”�� , 	¾?U-¹
F'F¼�Ê+ M6��	Ã�¹�Z . 
 
4.1 + M6�2�û,X#�	å
`AÏ�m��L$  
�ü�!�Ô0´,X�_�$G �å�À�Æ4£,ß?• , RU)ÁF¼�Ê,X+ M6+��Ô2Ï�ë,X�2�û�X�ä . �å�À�3�Æ4£
,ß?•�2�û�ÝEg�9
`Eg�Î	��ÿ . )„�ü�å�À	Ã�¹�È!7�ã,X�n�� , ���Ý�2�û FÑ�Ý�Ô�þ#�	å#�	å#�	å#�	å . 
�å�À�Æ4£?•E›,X#�	å�Ý input Eg�9Eg�9Eg�9Eg�9
` output Eg�ÎEg�ÎEg�ÎEg�Î . RU)Á,X�2�û#�	åE¬�ÝE¬�Ý�ø2O: 
store �,�|�,�|�,�|�,�| 2O, 
` static �<���<���<���<�� 2O. 
 
!80´�þ�`�Y4Á ….. 
 



9. Eg�9Eg�Î�ÍB52O
_	žF¼�ÊEg�9Eg�Î�ÍB52O
_	žF¼�ÊEg�9Eg�Î�ÍB52O
_	žF¼�ÊEg�9Eg�Î�ÍB52O
_	žF¼�Ê  
 

Men have become the tools of their tools.  
- Henry David Thoreau 

 
�üRU)ÁEC�Ê�ÙG �Ù�À�Ô�o��*ü,X�ÍB52O
_ 
`F¼�Ê*ü�b�[�Ê
`5%4°,X�D�BEg�9
`Eg�Î . 
<Q'
�ù��AÈ�9E­�o��*ü�¹�K�J�á��RU)ÁAÁ?Ô,X4˜�äF¼�Ú , ��B5 printf �Ñ�D�á�� C AÁ
?Ô,X�ÔF¼�Ú�Ô��. �������Ý C AÁ?Ô,X�:FÑ�îA†printf. �å�À�üE­G �3�ç*ü�Ô0´A†E­�o
�r*ü,X2O
_
`F¼�Ê . 
 
9.1 4œ0Ã, �[�Ê
`5%4° SOCKET 
E­�Ý�þ�ÍB52O
_FÑ*ü�b�D�BEg�9Eg�Î , 5à�è�W�À,X+ M6
Î���Ô�� . �¹�ßA†EÄ�W�À,X�h
*ü4š8V	ž���_ . 
 
RU)Á2O
_	á: 
4œ0Ã:  std::console 
�[�Ê :  std::file 
5%4°Socket: net::socket 
 
�¹�Þ�Ý�þ�ÍB52O
_�E	à,X�ä
,�Ñ�D�ë���V�ß . 
write(obj1,obj2…) 

�Ú�ÍB5Eä�þE@�ê�ä�+0ú��'
	â	D�Î�ê�ô�Î  
E¨�²0N�� null, �V�p�¡�0��Bù�íE¨�²JíAÃ2O
_  

writeline(obj1,obj2…) 
�Ú�ÍB5Eä�þE@�ê�ä�+0ú��'
	â	D�Î�ê�ô�Î , !£�þ�ÍB5	âL��t�Ô�þ�6> 0ú . 
E¨�² 0N�� null, �V�p�¡�0��Bù�íE¨�²JíAÃ2O
_  

read( int n=1 ) 
AÏ�9�Û�n�DG£ (n),X�+0ú. �V�p n "u�Ý�Û�n�íAÏ�Ô�þ�+0ú . 
E¨�²AÏ	ª,X�+0ú�� . �V�p�¡�0��Bù�íE¨�²JíAÃ2O
_ . 

readline() 
Eä�þAÏ	ª�+0ú�Ô,È��.„���Ô�þ�6> 0ú . 
E¨�²AÏ	ª,X�+0ú�� . �V�p�¡�0��Bù�íE¨�²JíAÃ2O
_ . 

writeobj(obj1,obj2…) 
�Ú�ÍB5Eä�þE@�ê�ä(À0Ÿ�b.@�Ê	ž�¡�02Ï4³,X��> #�'
	â�m�Î�ê�ô�Î  
E¨�²0N�� null, �V�p�¡�0��Bù�íE¨�²JíAÃ2O
_  

readobj() 
AÏ	ª��> #��Y�• , �J�Ú��> #��6�á�ä �D�B�ÍB5 . �Ô8� �™�‰����> #���  
�¹�!,X writeobj �¡�0�{*ó . 

 E¨�²���6�á,X�D�B�ÍB5 . 
 
�Ô8��9AÈ, write 
` writeline *ü�9�^�ÍB5�m�ä�+0ú����/��94­�ŽAÏ . 5à writeobj 
`
readobj *ü�9�ü/ß�c�ê���<��KÈ�ôEæ�D�B . �á1u1T	)�ê�á��,X�D�B�ÍB5 , RU)ÁAÁ?Ô�±



A•*ü writeobj �m�Î,X�ÍB5�Ô�n	Ã�¹*ü readobj �9AÏ�²�9 . 5à�è�m
`AÏ	Ã�¹�ü�á	à,X/ß
�c*î7Ç���<�Þ . 
 
9.2 �[�ÊAÏ�m���_  
�Ô�þ�Ô8��[�+�Ø)Ú,X�_�$ : 
 
 linecount = 0; 
 wordcount = 0; 

txtfile = std::file(“ mydatafile” , ‘ r’ ); // �'�Ô�Ô�þ	¿ ” mydatafile” ,X�[�Ê  
 alldata = txtfile.readall(); // AÏ	ª�<F¼�[�Ê�Y�•�� alldata 	¬G£ 
 lines = alldata.split(‘ \n’ ); // �Ú alldata �Ú> ��	¬G£ lines 
 foreach( line in lines )   // �n���ü linesG ,X!£�Ô>  
 { 
  ++linecount;  //�r�t> �D  
  words = line.split();   // �Ú!£> �Ú�ä	)A¡�D4˜ words 
  wordcount += words.size(); // �r�t	)A¡�D  
 } 
 //�ßM6�'	D4§�p  
 std::println(obj=” lines: “ +string(linecount)+”  words: “ +string(wordcount));  
 
�¹�Þ/ß�c�'�Ô�Ô�þ	¿ ”mydatafile” ,X�[�Ê , �Ú�[�Ê�<F¼�Y�•AÏ���Ô�þ	¿ ”alldata” ,X	¬
G£G . '
	â�Ú�Y�•�Ú> , �Ú!£> �a�Ú�ä	)A¡ , �D> �D
`	)A¡�D . �Ô	â�Ú4§�p�'	D�ü�#�)
�Þ. AË"¼�ã�¹�Þ�·-Õ*ü�Z�Ô�þ�„,X�ä
,�Ñ�D readall()E­�þ�Ñ�D�Ô õ�Ú�[�Ê,X���Ý�Y
�•AÏ�Î�ä�Ô�þ�+0ú��E¨�² . 
 
�ßM6�_�$�·-Õ$è/��â���Ú�D�B�ÍB5�¹��> #����ã�m�9�[�Ê , '
	â�â���a�¢�[�Ê�6�á
�D�B�ÍB5 . 
 
 fw = std::file(“ objfile” , ‘w’ ); // �'�Ô�[�Ê�š�Û�m  
 fw.writeobj([1,2,3] ); // �Ô õ�Ú�Ô�þ�D4˜E@�ê�ä��> #��m�9�[�Ê  
 fw.close(); // �GKÁ�[�Ê  
 fr = std::file(“ objfile” , ‘ r’ ); // �'�Ô�[�Ê�š�ÛAÏ  
 vec = fr.readobj(); // �Ú�¹ �!�m�9,X�D4˜��> #�AÏ�Î�J�6�á�ä�ÍB5  
 std::println(obj=vec); // �'	D  [1,2,3]  
 
�Ô�þ�[�Ê	Ã�¹*ü�Ý/¡(Š�Õ�'�Ô , AÏ(Š�Õ, �m(Š�Õ
`#Ï�t(Š�Õ , �Ú�ÿ+��Ý�þ�+0ú ’ r’ , ‘w’ , 
‘a’  ></� . AÏ(Š�Õ	¾6Ñ�'�Ô�Æ4£�,�ü,X�[�Ê . A©�Ò*üAÏ(Š�Õ�'�Ô�Ô�þ�á�,�ü,X�[�Ê�î
E¨�²JíAÃ . �m(Š�Õ�î�ï�Î�[�Ê , �V�p�[�Ê�Æ4£�,�ü , �J�Y�•�î>•#ÙL8 . #Ï�t(Š�Õ�3�î�ï
�Î�[�Ê , ���V�p�[�Ê�Æ4£�,�ü , �J�Y�•�á�î>•#ÙL8 , �„,X�Y�•>•#Ï�t���[�Ê�� . 
 



9.3 5%4°AÏ�m���_  
�¹�ßRU)Á�_�$�·-Õ$è/��â���S*ü5%4° SOCKET �9�r)„�Ô�þ1T	),X�v�� -�á�u�<��KÈ
,X�D�B�ôEg . �¹�ß�_�$�S*ü�Z�Ô�þ�„,X�D�B2O
_ net::listener. E­�þ�D�B2O
_*ü�b5%
4°EîAƒ,X�á�u�<�ÔE• . net::listener ,X�ÍB5�ï�Î�Ê,XEg�9	–�D���Ô�þ TCP 0Ã	·	Ë .�W
,X��?U�ä
,�Ñ�D�� accept(). E­�þ�ä
,�Ñ�D�î �ü TCP 0Ã	·1��Y�v���¢5%4°�Þ�9,XE²
�yAË"� , �
��	âE¨�²�Ô�þ net::socket �ÍB5 . *üE­�þ SOCKET �ÍB5��	Ã�¹B5AÏ�m�[�Ê
Fw��
`�v���ÍA± . 
 
�á�u�<6î�� : 
 
 // !8�á�u�<KÂ�í�v���J
�(Š�v�� �f	Ë��1��´  
 listener = net::listener(6500); // �á�u�<,X TCP 0Ã	·	Ë�� 6500 
 clientcount=0; 
 while( true ) // �~)ƒ  
 { 
  socket = listener.accept(); // 1��Y�y�
�„,X�v��E²�y  

name = socket.readobj(); // AÏ�v��	á�+  
  socket.writeobj(“ Hello, ” +name); // KÂ�ƒ�v��  
  ++clientcount; // �c	Ë�t�Ô  

Socket.writeobj(clientcount); // �Ú�c	ËEÕ4­�v��  
 } 
 
�v��6î�� : 
 
 socket = net::socket(“ localhost” , 6500); // E²�y�á�u�<0Ã	· 6500 
 socket.writeobj(“ Chinese” );  // 
�A•�á�u�<7¾�Å	á�+  
 msg = socket.readobj(); // �y�
�á�u�<	¥,XKÂ�í  
 std::console().writeline(“ The server says: “ , msg); // �'	DKÂ�í  
 mynumber = socket.readobj(); //�y�
�á�u�<	¥ ,X�c	Ë  
 std::console().writeline(“ My number is “ , mynumber); // �'	D�c	Ë  
 
�¹�Þ�ø�þRU)Á/ß�c , �Ô�þ���á�u�</ß�c , �Ô�þ���v��/ß�c . �á�u�</ß�c�'�Ô�Ô�þ TCP
0Ã	· 6500, '
	â1��Y�v��E²�y . �
��E²�y	â��AÏ�v��EÕ�9,X	á�+ , '
	â	¥EÕKÂ�í�+0ú
�� , �Ô	â�Ú�v��E²�y,X�c	Ë	¥4­�v�� . �v��/ß�c,XAÏ�mNN�c�í,Ì	¡ . �v�����ï�Î�Ô�þ
SOCKET E²�y���á�u�<,X 6500 TCP0Ã	· . '
	â�Ú7¾�Å	á�+	¥4­�á�u�< . �aAÏKÂ�í�+
0ú�� �J�'	D�Î�9 . �Ô	âAÏ�á�u�<	¥�9,X�c	Ë�3�' 	D�Î�9 . 
E­�þ�_�$/ß�cG �á�u�<
`�v���ü	à�Ô�þ���<�ÞE¤> . �ü�v��/ß�cG �m,X�á�u�<	á�+
�� ” localhost” . E¤> �Ê��
��|�á�u�</ß�c , '
	â
��|�v��/ß�c . �V�p�á�u�<
`�v���ü�á
	à,X���<�Þ , 	¾LÔ�Â�
�v��/ß�c , �Ú” localhost” �
���á�u�<���<,X	á�+���Q . 



 
9.4 �Û�š�#�)�'	DF¼�Ê : std::println  std::print 
���Z�v���•�“ , RU)ÁEC�Ê�Ù�Ù�À�Û�š�'	DF¼�Ê std::println  std::print E­�ø�þF¼�Ê�^Eg
�9,X�ÍB5�'	D���#�)�Þ . �W�ÀFÑ��*üRU)ÁAÁ?Ô�m�ä. �YF¼*ü,X�� std::console �ÍB52O

_ . �¹�ß���W�À,X$d�·-Õ . 
 
 namespace std; 
 
  struct println( input obj;) 
 as process 
 {   std::console().writeline(input.obj); } 
 
  struct print( input obj;) 
 as process 
 {   std::console().write(input.obj); } 
 
9.5  �Û�š�ÍB5�6�á F¼�Êstd::des 
���Ý,XRU)Á�D�B�ÍB5�êF¼�ÊFÑ	Ã�¹E@�6�ä�� > #��+0ú�� . std::des ��RU)Á,X�Ô�þ�Û�š
F¼�Ê*ü�9�¢��> #��+0ú���6�á	s�9,X�D�B�ÍB5 . �¹�ß���·-Õ�_�$ . 
 
 x = {“ one” :1, “ two” :2};  //�ï�Î�Ô�þ�+�L�ÍB5  
 xguts = x.serialize();// E@�6�ä��> #��+0ú��  
 xback = std::des(stream=xguts).obj; // A×*üstd::des�6�á�ÍB5  
 truth = xback == x; // truth = true 
 
�¹ �Þ�·-Õ�ï�Î�Ô�þ�+�L�ÍB5'
	âE@�6�ä ��> #��+0ú�� , �aA×*ü std::des F¼�Ê�9�¢��
> #��6�á	s�9,X�ÍB5 . �Ô	â!¨EW�6�á,X�ÍB5
`	s���ÍB5,ß�W�À��	ú�Ô�� . 



12. RU)Á
Q�¸> ?·Gž�<�S*üAÈ�âRU)Á
Q�¸> ?·Gž�<�S*üAÈ�âRU)Á
Q�¸> ?·Gž�<�S*üAÈ�âRU)Á
Q�¸> ?·Gž�<�S*üAÈ�â  

 
Simplicity in character, in manners, in style; 

in all things the supreme excellence is simplicity. 
- Henry Wadsworth Longfellow 

 
RU)Á�·-Õ��*ü RU)Á
Q�¸> ?·Gž�< �9
��|?·Gž�;> . RU)Á
Q�¸> ?·Gž�< 	Ã�¹�¢�[�ÊG 
AÏRU)Á$d/ß�c�J?·Gž�;> . RU)Á
Q�¸> ?·Gž�< �3	Ã�¹ �y	«�¢�¡�02Ï4³ 
Q�¸> �9,X-Á
RU)Á6î�� , �ê5Ù�y	«*ü�� �'�Ê�'�9,XRU)Á�·-Õ0Ÿ	G�;> �J��/�4§�p . 
 
12.1 E¤> RU)Á/ß�c �[�Ê  
E¤> RU)Á6î���[�Ê�\1T	) , 	¾LÔ?U�Ú6î���[�Ê	á���ü
Q�¸> 	G	Ã . RU)Á?·Gž�<�î�Ý�W
�À�ü
Q�¸> ,XNN�cEä�þE¤> . ���V�V�ß���_ . 
 
�ü�[�Ê  saygood.lbn G �m�9�V�ßRU)Á�·-Õ : 
 
 std::println(obj=” World is good” ); 
 
�ü�[�Ê  saybad.lbn G �m�9�V�ßRU)Á�·-Õ : 
 
 std::println(obj=” World is bad” ); 
 
'
	â�ü�4,X�¡�02Ï4³
Q�¸> 
� �|RU)Á?·Gž�<E¤> E­�ø�þRU)Á6î���[�Ê . 
 
 � � � � � � � � 	 
 � � � � � � � 
 � � � � ! � � � � � � 
 � � � � � � � � � � 
 �
� - � 
 � � � � � � ! � � � �
� - � 
 � � � � � � � � � �
 

�¹�Þ�_�$	Ã�¹,ß�Î�â��E¤> RU)Á6î���[�Ê . RU)Á/ß�c�[�ÊL8�Z6î���[�Ê�ê , E¬�ÝRU)Á
F¼�Ê�n���[�Ê . RU)ÁF¼�Ê�n���[�Ê	¾�n��F¼�Ê , ��"u�Ý	Ã0Ÿ	G�;> ,X6î���·-Õ . F¼�Ê
,XE¤> ?U+��J�ª,X6î��A×*ü . F¼�Ê�n���[�Ê
`6î���[�Ê�Ô��	Ã�¹���ü
Q�¸> +�RU)Á
?·Gž�<AÏ�9�J�;> . RU)Á?·Gž�<�î���Ø)Ú���Ý,XF¼�Ê�n���[�Ê�ÚF¼�Ê,OA„��RU)Á
Q
	á0NKÈ, '
	â�a?·Gž �;> 6î���[�Ê . F¼�Ê�n���[�Ê�ü
Q�¸> ,XNN�c	Ã�¹�Ï�ãA×�65à�á
�E
¡�W�À,X�Ø)Ú . �V�ß���_�$ . 

�ü�[�Ê  saygood.lbn G �m�9�V�ßRU)Á�·-Õ : 
  
 namespace demo; 
 
 struct SayGood() 
 as process 
 { 
  std::println(obj=” World is good” ); 
 } 



�ü�[�Ê  saybad.lbn G �m�9�V�ßRU)Á�·-Õ : 
 
 namespace demo; 
 
 struct SayBad() 
 as process 
 { 
  std::println(obj=” World is bad” ); 
 } 
 
�ü�[�Ê  start.lbn G �m�9�V�ßRU)Á�·-Õ : 
  
 demo::SayGood(=); 
 demo::SayBad(=); 
 
'
	â�ü�4,X�¡�02Ï4³
Q�¸> 
��|RU)Á?·Gž�<E¤> E­�Ý�þRU)Á �[�Ê . 
 
 � � � � � � � � 	 
 � � � � � � � 
 � � � � � � � � � � 
 � � � � 
 � � � � 
 � � � � ! � � � � � � 
 �
� - � 
 � � � � � � ! � � � �
� - � 
 � � � � � � � � � �
 

	Ã�¹,ß�Î�¹�ÞE¤> 4§�p
`�Þ�Ô�þ�_�$�Ô�� . ����/ß�c4§�X�á	à . E­�þ�_�$G �Ý�ø�þRU
)ÁF¼�Ê�n���[�Ê saygood.lbn 
` saybad.lbn. E­�ø�þ�[�Ê�n���Z�ø�þF¼�Ê  
demo::SayGood 
`  demo::SayBad. 	Ã,ó!7
��|�;> E­�ø�þ RU)ÁF¼�Ê,X��	¿ start.lbn
,XRU)Á6î���[�Ê . 

�¢�ÞM6
Q�¸> ,XRU)Á�[�ÊNN�c saygood.lbn, start.lbn, saybad.lbn 	Ã�¹,ß�Î�Ô��RU)ÁF¼
�Ê�[�Ê,XNN�c�á���;> NN�c , �`��F¼�Ê�[�Ê�������k�Ø)Ú , ���¹6î���[�Ê start.lbn <Q
'
�üF¼�Ê�[�Ê saygood.lbn ���! , �WE¬��6Ñ�óA×*ü saygood.lbn ���n��,XF¼�Ê
demo::SayGood. 

	º�êLÔ?U�Û�Î,X�� , �üRU)Á?·Gž�<,X
Q�¸> , RU)ÁF¼�Ê�n���[�Ê ,XNN�c	Ã�¹�Ï�ã�f�ë , 
�á*ü5×<%�W�À��KÈ ,X�Ý �f,Ì�qC*�G2Ï . RU)Á?·Gž�<�î7¾�|�Ø)Ú. 

 

12.2 �x�f�ã�;> RU)Á6î���êF¼�Ê�n��/ß�c  
�'�9�¹�ß
Q�¸�î
��|RU)Á?·Gž�<E¯�9�x�f�ã(Š�Õ . 

 
 � � � � � � � � 	 
 � � � � � � � 
 � * � �

9� � � � � 
 � 	 � � � � � 	 � �
� � 
 � � � : � � ; � � � � � � � 
 � � � � 
 � � � � 
 ! �
	 � � � : 	 � � ; � � � � 	 � � � � � � 
 � � � � � � � 
 ! � <0=8>54� � 
 � 3� �
� � � � : � � ?
 � � 	 � � � � 	 � 
 � � 	 � � ; � � � � � 
 � � � 	 � 
 � � 	 � � � � � 	 �
@� � � : @� ; � � � � @� � � �
� � � � 
 � � A�

�



; � 	–�D�îA}?·Gž�<E¯�9�x�f(Š�Õ � � �ü�x�f(Š�Õ � � �4	Ã�¹*ü�'�9RU)Á/ß�c � � �¹,ß
RU)Á	á�+0NKÈ�Y�•�ê5Ù
��|4êEe�<4êEeRU)Á/ß�c %B0>� � � � �ê�ÈP¬' � � �¹�ß�����_
AÈ�â� �
�

 � � � � � � � � 	 
 � � � � � � � 
 � * � �
� � � � � � � � � � �

� � � , , � � 
 � � � 	 � � � � � � � , , � � 
 � � � 	 �
� � � , , � 	 � 	 
 � � � � 7	 
 � � � � � � � � � � , , � 	 � 	 
 � � � � 7	 
 �
� � � , , 1� � 	 � � � � � � � � � � , , 1� � 	 �
� � � , , � 
 � 
 � � � � � � � � � � , , � 
 � 
 � %� 
 � � � � 
 	 � � � 
 � � 	 � � � C/ ' �
� � � , , � 	 � � � � � � � � � � � � , , � 	 � %� 
 � � � � 
 	 � � � 
 � � 	 � � � 
 � 
 ! �
� � 
 	 � � / � � � � � � � 
 	 � � � 
 � � � � � C/ ' �
� � � , , � 
 � 
 � � � 
 	 � � � � � , , � 
 � 
 � � � 
 	 %� 
 � � � � 
 	 � � � 
 � � 	 �
� � C/ ' �
� � � , , � 
 � 
 � � 
 � � � � � � � , , � 
 � 
 � � � 
 	 %� 
 � � � � 
 	 � � � 
 � � 	 �
� � C/ ' �

 

�¹�Þ�_�$*ü�Z ” list” 
Q�¸�9�¹,ßRU)Á	á�+0NKÈG ,X ’std” �$0NKÈ,X�Y�• . RU)Á?·Gž�<�ë
���Z���Ý ”std” 	ÿ�Ý,X�D�B2O
_
`F¼�Ê2O
_ . 

�
 � � � � � � � � 	 
 � � � � � � � 
 � * � �

� � � � 
 � � � �
� � � , , � � 
 � � � 	 %' � � 
 � � 	 � � 
 	 %+� 	 � � � � � � � 
 � � $' / �
06. D0� >04�
� 	 � � � � � � � 
 � � �

 

�¹�Þ�_�$*ü�Z ”script” 
Q�¸�9�'�9RU)Á6î��/ß�c�J�;> . �F ESC K�'
	â ENTER �îA}
RU)Á?·Gž�<�y	«�4�'�9,XRU)Á6î��/ß�c�J�;> . �Þ�_,X6î��/ß�c1T	)�ü�#�)�Þ�'
	D”Hello, world” . 

�
 � � � � � � � � 	 
 � � � � � � � 
 � * � �

� � 	 � � � �
�V�p�4*üRU)Á BETA1.2 �ê�ÈP¬, �¹�Þ
Q�¸�î
��|�Ô�þ�êF¼4êEe�<�94êEeRU)Á/ß�c�J
�;> . �4	Ã�¹*ü)ƒ�W	¬G£ ”EDITOR”�9�Û�â�4�Ç*ü,X�êF¼4êEe�< . !¨�V : 

�
 � � � � � � � � 	 
 � � � 	 ( � � 
 � � 0=8>54) ( 	 � � � � �
�

�V�p"u�Ý�Û�n,X�êF¼4êEe�< , RU)Á�î*ü”vi” . �V�p�á6Ñ
��|�êF¼4êEe�< , RU)Á�î�yJí . 
E¬�ÝLÔ?U�Û�Î,X�� , “edit” �s6Ñ	¾�ü Linux 
`�Ý Cygwin �]>™,X WINDOWS �Þ�S*ü . 
�V�p�4	¾�]>™�ZRU)Á,X WINDOWS�;> �[�Ê�Ù "u�Ý�]>™ CYGWIN, “edit” �s6Ñ�á�¹
�0 . 

 

12.3 �J�ª
Q�¸> 	–�D  
-s 	–�D , 	Ã�¹*ü�9�ü
Q�¸> ,È�yEg�9RU)Á/ß�c . �V�ß�_ : 
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� � " " �

�V�p
Q�¸> G �Ý�J�ªRU)Á/ß�c�[�Ê � � ; � � 	–�DG ,X/ß�c�î�üRU)Á/ß�c�[�Ê�Ø)Ú	â
�;> �  

 

-t 	–�D , �Û�n�D�B2O
_�n���[�Ê	á  

RU)ÁEC�Ê�Ù�Ý�Ô�þRU)Á�D�B2O
_�n���[�Ê ” imports”G M6	ÿ�ÝRU)Á,X�êF¼�D�B2O
_
`
�W�À�Í�h,X�Ñ�D�g�[�Ê	á . �V�Ý�™?U, �4	Ã�¹*ü7¾ �Å,X�D�B2O
_�n���[�Ê , 	¾LÔ?U*ü-
t 	–�D
�(ŠRU)Á�W,X	á�+ . �V�ß�_ : 
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