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7.1.1.  ео ет   до о т   ___________________________________________  367 

7.1.2.  о л до ть  ко   о от  _________________________________  368 

7.1.3. Ко т оль  п т  ____________________________________________  369 

7.2. Л о то   о от  № 8.  о удо  еле е т   у к  _____ 369 

7.2.1.  ео ет   до о т   ___________________________________________  369 

7.2.2.  о л до ть  ко   о от  _________________________________  371 

7.2.3. Ко т оль  п т  ____________________________________________  372 

7.3. Л о то   о от  № 9.  о удо   еку   у к   _______ 372 

7.3.1.  ео ет   до о т   ___________________________________________  372 

7.3.2.  о л до ть  ко   о от  _________________________________  375 

7.3.3. Ко т оль  п т  ____________________________________________  376 

7.4. Л о то   о от  № 10.  ко т  п ет  
о д е  у  у к о ль о у п о у   _________________ 376 
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7.4.2.  о л до ть  ко   о от  _________________________________  379 

7.4.3. Ко т оль  п т  ____________________________________________  379 

7.5. Л о то   о от  № 11.  о удо   у к    по дк   ___ 379 
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о д л 8.  те  п д д до  кл д  декл т   о  
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п ок л те ту  ______________________________________________ 394 
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Дод ток  .  т   д ду ль   д ь дл   ко  
л о то   о т   ло о о т   у к о ль о о п о у  _ 405 
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 ,      

    "  "   
 ,    ;   
       .  

  - ‘       
     ( . );   

        
( . );       

     ( . );  
-     , 

’     ( . , ). 
       

,    ,     
          

     ,      
           

   .       
  ,      

’        
          

 . 
         

 [1-3],  '   1970      
    . є     –  

  ’  :   , 
  ,      [4],  

 ’є ,   [6],   , 
-     ,     

   [5].      
   ,      є   

’  ,  є     –  
         

 ,        
   . ,  є  ,   

.      
   ,        
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    є  . 
         

 ,   .  [12]  1960 .  є    
'    .    Lisp є 

      є     
.       , 

, ,  ,       
'є .  є є        

 '  ' . 
    [13-19]      
,  є   '    ,    

 , , ,  [5].     
       

   '     : 
mm n Lisp [14], MacLisp, R-Lisp [21], InterLisp, Standart Lisp, Reduce [22]  
 . 

 ,           
,  ,  є         

  .  ,      
 ,       -

 ,        
 . 

        
,          

     .    
      

    .     
        

. 
    ’     

       , 
є       є 

 . 
           
 ’  ,  є      

   . 
    є  ,  є  

 .      ,   
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   .   :    
    ,      

,         .  
є     .      

,        - .  
,       ,  

  .     є 
.      є   

,  є       . 
     є      

,      є  .  
  є     ’ ,   

      ,  ’    
 .       

 ’    ,  ’  є .   
       
 ,     -   
         

 ,       
  . 

  є    ,    є  , 
 – ’   .       

,        
 ,        

 ,  ,    , 
     ’ ,    

     .  
        
         
         . 

      ,  
    ’      

         
 .        

        
  .      

          
     ,      
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.    ,    
    ,     

        
       .  
         

     . 
  ,   є  -    

, є      .  
 ,    ,   

   є    '    
,  є   .  

  є       
   

,       
   є        

 .   
  є  ,  ’ ,   
            

   .  
  є    

:      , 
. . .  . .;       

  "  " ,  
. . .  . .;     

   . . . , . -
. .  . .;   -    

. .   ,  -  
 .  ( . , ) , . .- . . 

 . .   ,    
         . 

   ,    
’  ,     

    ,     
       , 

   ’є ,   
,  . 
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 1.   І   

 

 1.     

1.1. ь   

1.1.1.     

  –     
  .     

  ,  ’   1970 .    
  , .  є  –   

 ,    ,  
 ,  ,    

, -     ,   
   .   є  , – 

,     є   '  ,   
   –      
     ,    

       .    
    ,   . 

      є    
[3; 5; 11],       

.    ,   , 
  є       . 

         
 . 

      ’є   
  .  є ,     

    ‘є .    : “  
є ”,    є      
‘є    .   ‘є  є  

,        .   
        

   .   ,   
‘є      . ,  “  

 є ,    є        
 ”.  ,   є ,   

   . ,    ,  
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     ’є .     
   ,   ‘     

 . 
’      ,      

  : 
1)     ’є     ; 
2)     ’є     ; 
3)    ’є     . 

         ,  
 ,       . 

   є  ,       
. -       є ,  

  ,      ,   
  ,    . 

         є  
   .  ’  є   

 ,      .  
    ,       

     , є     
 (   )      . 

     ,  
   є     є    
’ є  . 
 

1.1.2. ь     

      .  : 
“  є  ”,      

є ь  ( , ). 

,  ,    : 
1)     ’є     . 

, є ь , є,  , . 

2)    є  ’  .     
    ’є . 
3)   ’  є  . 

       ’є ,  
    ’є    . 

    ,       
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 ,     . ,  
є ь  ( , )  є  ,  є ь  

( , ). 

   ,   ’є      
 . : 
 ( ).        /*   є ь.*/ 
( ).           /*  - .*/ 

ь ( , ).     /*  І  є ь  .*/ 

( , , )./*  є  .*/ 

    ’   -    
    є  .   

є       ,     
є.  ,   ’є ,     , 

 ,  ’  ,  є   
 , є  .    ’є  є  

. ,  ,  ’є   є  ,    
 ,  . ,   ,  

     ’є        
,    . 

     . 
: 

( , , ). 

(  ( ),  

( ), ( )). 

  є   є ’   ’є . 
    ,   є . ,   
       ’є . 

    (    )   . 
 "  "    ,    ’є  

  ( )      ’  
 . 
     ,     

  .   є    “?”, 
   .  : 
? – є ( , ). 

       
,  ,        ‘?’   . 

 

 

 

 

 

 

 

 

 

 



21 

   є     
,     . є   ,   

   .   є ,     
  ,     .   

    ,    " ",  
  – " ".  є    

. 
   : 
є ь  ( , ). 

є ь  ( , ). 

є ь  ( , ). 

є ь  ( , ). 

            
. 

?- є ь  ( , ). 

 

?- є ь  ( , ). 

 

?- ь ( , ). 

 

 " "   є,         
   ,     є,    є 

     . 
        . 

 ,  є   ,    .  
      : ”  ’є  

ь  ?”     є  

 .      ’є ,  
 ,   є   ,  .  є ,  
є ’є ,   є  ,     є 

.   є ,  є   
    ’є  –  ’ ,  є   
 , є  . ,  “  - ь 

є ь  ”, – є  : 
?- є ь  ( , ). 

 ,    є   
 ,   ’є ,         
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  .  ,     . , 
  є  
?- є ь  ( , - ь_  є ь  ). 

     ’є ,   .  
       

є      ,       
  .     RETURN,  

    .    ; 

є   ,   ,  . 
    ,    є   . 

   ? є    " ",  

         
" є ь  ( , )".    : 

- ь_  є ь   =   

          
є   " ".   є,    є  

,        . 
      : “  є ь  

    ”,    ,   

,    .      
  ,     є  . 

  : 
є ь  ( , ). 

є ь  ( , ). 

є ь  ( , ). 

є ь  ( , ). 

    ’  ( ’є )   
є  : 

?- є ь  ( , ), є ь  ( , 

). 

   є    ,   " ".  
є   ’     ,  
   . ’        

 .   є      , 
        .  є  , 
  ,     є    . 
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 ,  ,    ,  
.  є   ,  

   є    .   
є     ,     

 .     є , є  
        ,  

 ,  .    , 
     .   є   

     ,    є  ,   
’   є  .   ,  
 є    ,    '  , 
є     (back tracing). 

       ,    
   .     

    ’є     . 
,   ,     .  

    –       , 
 є  .   є  ,  ,   
    .    ,   

   –  ,   є  -  ’є  
 ,   ’є  є . 

  є ,  ,  .  
        ’  

" ". : 
-   ь ,   . 

-  є ,     . 

    ,   : 
 є , :  

                     –     

                     – є ’ . 

 
   є  ,  : 

                        –   

                       ь ь  . 

   ,        є 
    ’є . 
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    ,   
,      ’ : 

 є ь  ь- ,  є ь    

    
 є ь  ,   є ь  . 

   є       ,  
’є   : - ( ).      є 

: 
є ь  ( , ) : – є ь  ( , ). 

 є  .  ,    , 
,         є  

 . 
є   ,  є    

,       . 
є      :  (X, 

H, F),  є,   є  :  – , F – . 

 , є    (Z),  ( )  

  . 
      : 
 ( ь ). 

 ( ). 

 ( ).  

 ( ). 

 ( , , ь ). 

 ( , , ь ). 

   є_  ( , ) : 
 є  , : 

1)  є  

2)  є    F 

3)  є   ,  . 

    : 
є_  ( , ): –  ( ),  ( , , F), 

 (Y, M, F), X < > Y. 

    ,  є   ,  
      . 

 : 
?-є_  ( , ). 
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     : 
1.      ,  є   . 

  є   , Y – .    

   є    . 
2.     ( ),  

є     .   є  
. 

3.      ( , 

, F).      є  

     . 
4.      ( , 

, ь ).     є ,   

  . 
   :   ь , 

  є є ,    є ь    є 
 ь.   ,   

, є ь , .    , 

      / *…*/,    
   . є  : 

/*1*/   ( ). 

/*2*/  є ь  ( , ). 

/*3*/  є ь  ( , ). 

/*4*/  є ь  ( , ): – є ь  ( , 

). 

/*5*/  _  ( , Z): –  ( ), 

є ь  

       ( , Z), (Z). 

/*6*/   ( ). 

/*7*/   ( ). 

     є ь    

  .       є    
  є     . 

 є        
 .  ,      : ”  

  ?”,  є  : 
?- _  ( , ). 
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є     ,    

   5.   ,      

  .       5    

 є   ,   Z   є   

   .         

 ,   є      ,  
 .          1 

    ( ).   є     

 .   є      

є ь  ( , Z),       

4 є ь  ( , ).    4   

 3,         4 є  . 

    4 ,     4. , 
 5 є         ,  

  є      ,     є  
 . ,    ,  .   

    7. ,   2   
       є      

  . 
        
   ,    . 

 
1.1.3. ь     

1.      . 
2.     . 
3.    - . 
4.      ’  . 
5.      ?   

. 
6.      . 
7.  ,  є     

. 
8.           
     ? 
9.        

   ' ,     
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. 
10.        

     . 
11.      ,   : 

ь ( , ) /*  є ь  */ 

  ( , ) /*  є ’  */ 

 ( ) /*  є */ 

 ( ) /*  є  */ 

 ( , ) /*  є  ( ь   ’ )Z*/ 

 ( ,Z) /*     Z  

ь  */, 

     : 
_ ’  ( )     /*  є ’  */ 

_ ь   (Z)   /*Z є ь  */ 

_  ( )  /*  є  */ 

_  ( ,Z  /*  є  Z*/ 

 ( ,Z)  /*  є   Z*/ 

 ( ,Z)  /*  є   Z*/ 

ь   ( ,Z)  /*   Z ь ь  

 */. 

 

1.2.     

1.2.1.    

     ,   . 
 є       ,  

         . 
,        , 

          
 . 

  -       
   є  . ,    

   “I see a zebra” (   ) є  
,     “Zebra see I a” (   ).  

 ,         
 .     .  –  

,   .        
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  ,    .    
  є     .  

    : 
1.    ; 
2.    ; 
3.   0  9; 
4.   : +, -, *,  /, \, ^, >,<,~, :, . ,? , @ ,# ,$ , &. 

   є ,     
         .  

          . 
 –    ’є   . 

   :    . : 
є ь , , , є, _ : 

є ь , 1, 125, “ ь ”. 

   :     ,    
 .     ,  ,  , 
   .       , 

     ( ). ,    , 
    .    
є   .       
     “_”.   “?-

“,       “:-“ –   
       . 
 ’є   є : 1m, - , , _ . 

   –  ,    
      .   

         .  
,    є     

 ’є  .   ,  є   
        . 

,   -        0  
16383. 

    – .     
,         “_”. 

     .  є    
,     ,    ( ) 
.    є   “_”,    
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 .           
   ,       ’є . 

       є 
,   , є    , 

 є    ,     
        . 

   є ,     
 є  'є ,  є     'є  –  

.       , 
   :   ,   ,   

,    ,    .   ,  
 ,     . ,   
   ,  ,   . 

      . '   
є  ,        

, , є  ,    . 
,          

 є   є   .    
  : 

  є ( ,  ( _ ,  ( , 

))). 

  є         
"  ",   є    . 

 ,   є   . , 
 є      , є   

,      ( 'є )   
. 

,         , 
  .        

,   . 
   : ,  '     

    ,     
 :  ,      .  
 є  ,      : 
   D E F G H I J K L M N O P R S T U V W X Y Z  

a b c d e f g h i j k l m n o p r s t u v w x y z  

0 1 2 3 4 5 6 7 8 9  
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!  "  #  $  %  '  '  =  -  ~  ^  |  \  /  {  }  [  

]  (  )  _  @  +  ;  *  :  <  >  ,  .  ?  &  

             0 
 127      ASCII (American Standart Code for 

Information Interchange),   є    
   . 

 
1.2.2.       

 ,       
. ,   є     . 

,  a+b*z        + ( , * (b,z)). 
        . , 7  3+4 –  

 'є  . 
  ,     : 

,   .     
 : +,  -, *, /.  є   є  ,  

    .     
 (- ),   є .     

,   : h! (!-   
). 

  є   .    
 є   ,  є   ,  

     .   ,   
 . 

        
  .     

.   –  ,      
    ,   –  . 

  є .   8/2/2  
(8/2)/2,   8/(2/2).  є ,     

  ,     . 
 

1.2.3.    

 ,  ,    
  -        

 ,     "=",  є    
є   .   є   
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є     .  
? -  =   

є ,        
 = . 

       -  ,  
 ,        

: 
1)   –  ,   – ,  

         є . 

2)        . 
3)   ,     ,  

 ,      .   
 
?-  ( , ) =  ( , ) 

   є   .   

   ,       
        . 

          

     є     ,   є   
. ,    

_ _  ( , ) :-  =  

      ,   
. є         , 

  є   : 
 _ _  ( , ). 

       "\ =",  

  . 
   \ =  ,      

  = . 

       : 
=    /*    є      */ 

\=   /*    є   */ 

<   /*     */ 

>    /*  ь    */ 

=<  /*  є     */ 

>=  /*  є  ь    */ 
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,   є      ,    

 – -  .    ( , , ),     

        . ,    , 

       Z.    

 ( , Z),  ,    ’        Z,  

1)        ; 

2)  Z        є     . 

     є  : 
 ( ,  844, 878), 

 ( , 878, 916), 

 ( , 916,  950), 

 ( , 950, 985), 

 ( , 985,  886), 

 ( , 986, 999). 

 ( , ):- ( , , ), >= , =< .   

 
1.2.4.  -  

   є   ’  :  ,  
 ,  ,        . 

 ,     – domains, database, 
predicates, goal, clauses. 

1.domains  – є   ’є ,    

; 
2.database – є   ,  є  

  ; 
3.predicates –    ; 

4.goal – є     ; 

5.clauses –    ,  . 

 
/*  */ 

domains 

/*   */ 

database 

/*      */ 

predicates 
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/*   */ 

goal 

/* ь   */ 

clauses 

/*  ,  */  

 є  6   ( . . 1.1): 
 1.1 

    

   
 

   

 Char    “ ”,” ”,” ”,”/13”,”%” 
  Integer  –32768  32767 -63, 84, 2349 

  Real  +1 -307  +1 308 -42769, 360, 
1.25 23,5.15 -9 

 String   (  
  250) 

“today”,”123”, 

 
 

Symbol 1.  , 
  ; 
  –  

 
2.   

,  є   

“Stars and Stripes”? 
“singing in the rain” 

 Files   DOC ’  
 

mail.txt, 
BIRDS.DBA 

 
           є  

,   є .    .  
є   ,     

   ,   ’ . 
 

1.2.5. ь     

1.    . 
2.         ,  ?  _    :  -“,  

     ? 
3.     . 
4.   . 
5.       
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. 
6.          

 : 
 ( , ь )=  ( ь , ). 

 (X, Y, Z)=  (X1,Y1,Z1)=  (1,2, 

3). 

 ( )= . 

" "= . 

f(X, Y)=f( , ). 

f(X, g(a, d))=f(Z, g(Z, C)). 

7.        (X, Y), –  є  
 Y   X   (X, S),  є  S  .  
 ( , ),  є    . 

8.        
 . 

9.     . 
 

1.3.       

  

1.3.1.      

  є   PROLOG:   
    -     
 ' . 

 - ,  є    , 
є    :    є      
  , є  є     . 

    ’   ,  є   
.       : 

    (PRO),  ’є   (OBJ 

directory),    (EXE directory)   

 -  (TURBO directory).  

   -   є    
,   7 ,        

 .  ,  , є  - : 
1.     ( ) (RUN). 

2.    (COMPILE). 

 

 

 

 

 

 

 

 

 

 



35 

3.    (EDIT). 

4.   ’   (OPTIONS). 

5.     (FILES). 

6.       
 (SETUP). 

7.     (QUIT). 

  є     є     
 є   ALT      (   

). 
    : EDITOR –    

 ;   (DIALOG) –     ;  

 (MESSAGE) –    ;    

   (TRASS). 

-  є    ,   
є  ,  ,  ,   

  Wo d star,    - . 
        

є   Files     Load,       
   nter,      PRO. 

    -    -  
   F1. ’ є    HELP  

  .      ,    
’ є   HELP,        

   . є   Sift-F10  
        ,   Sift-

F10    є .      
    ,    Zap file in editor 

 file.  є     YES,   
 .   ’ є       

.  ’   ,       . 
1.3.2.    

   є    Ctrl-T, 

 – Ctrl-G.   – Ctrl-Y  Ctrl-Backspase. 

  є     insert,     
werwrite.       insert  
Ctrl-V. 
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 є     ,  
є          indent.  

   є   Ctrl-Q1.    

     є   Ctrl- F10. 

        ,  
     , , . 

         
  Ctrl- ,       

    Ctrl- .     

  Ctrl- ,    Ctrl- .   

    Ctrl- .      

   : F5 – , F6 – , F7 – 

.    є    
  F3.   ’  ,   

 .     F3     

 .       
 Shift-F3. 

 -         
 .   є   F4  є  ,   

.     F4 ,  є   

, є    .    Enter   

 :  –  G   – L.   

    .    Y,    

          
.         N.  

    . 1.2. 
 

 1.2  

   -  

 Ctrl-QF F3 

   Ctrl-QA F4 

 Ctrl-L Shift-F3 

 ь  

   

Ctrl-L Shift-F4 
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1.3.3.     

  є      
F8,   ’ є    ,    

.    є    
  .       F10. 

         
   .     

: 
    .     ,  

 є     ,   . 
           

,    F9.      

  ’   .     
  ,  F9,      

     F9.   ,   

 є    . 
 OPTIONS є     

 Memory, OBJfile, EXEfile. 

 FILES є   Load ( ), Save (  

 ), Directory (   ), Print ( ), Rename 

( ), File Name ( ’  ), Module list (  ), 

Zap file in editor (   ), Erase (   

 ), Operating system (   ). 

 Module list –    ,   
 ,            

 ’ . 
perating system – є     .   

    EXIT. 

 SETUP – є      
 -     : 

window size – є    ,   , 
   ; 

save configuration  – є       
  ;      

   є     ; 
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load configuration є     . 
   ,  ’   f   Enter.  

        .PRO.  
      “_”; 

directories –    ,     
  .  є : 

.PRO –   ; 

.OBJ –  ’є  ; 

.EXE –  ,   

.TURBO –   ; 

.DOS –   DOS; 

 .      
   trace   ,   

predicates. 
 є   .  

    F10.   , 

  ESC. 

 Ctrl-T є  . 

 shorttrace є   ,   

 є    trace. 

          є  
,   є .    .  
є   ,      

   ,   ’ . 

 

1.3.4.     

asserta (< >) 

(dbasedom) : ( ) 
 –      

; 
assertz 

(< >)(dbasedom) :( ) 
 –     

 ; 
back (Step) (integer) : 

( ) 
 – є     

 ; 
beep ( )  – є  ; 
bound (Var)(< ь  

>) : ( ) 
 –  ,  Var – 

 ; 
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char_int 

(CharParam,IntParam): 

( , ),( , ),( , )

: 

   

( , )   – є  IntParam  
ASCII  IntParam; 

( , )  – є CharParam c ,  
 є  

IntParam; 
( , )   –  ,   

 CharParam є   
 IntParam; 

Clearwindow  – є  ; 
closefile (NF)  (file): 

( ) 
 – є    NF; 

concat(St1,St2,St3) 

(string,string,string): 

( , , ): 

 – ’є     St1  
St2     St3 

( , , ): st3=st1+st2    
ursor(Row,Column) 

(integer,integer): 

( , ),( , ): 

   

( , ):   –  є      
 (Row,Column) 

( , ):  –  Row  Column 
є    

  
date(Year,Month,Day) 

(integer,integer,integ 

er): 

( , , ),( , , ): 

   

( , , ):  – є   
     

 Year( ), Month( ), 
Day( ); 

( , , ):  – є  ,  
є    
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’ ; 

deletefile(FN) (string): 

( )  
 – є    

   ’ ; 
dot(Row,Column,Color) 

(integer,integer,integer)

: ( , , ),( , , ): 

   

( , , )  – є    
 Color    

 (Row,Column), 
     

 ; 
( , , ):  –  Color є  

 ,  
   Row  

Column; 
eof (FN) (file) : ( )  –  ,  

     
   FN; 

existfile(F_N) (string) : 

( ) 
 – ,    

 є    FN; 
exit   –   є ; 
Fail  – є   

   ; 
forward (Step) (integer) 

: ( ) 
 –    forward 

є    Step 
 ; 

free (Var) (<  >): 

( ) 
 – ,   Var 

 
frontchar(St, FrontChar, 

RestString)(string,char,s

tring): ( , , ), 

( , , ), ( , , ), 

( , , ), ( , , ) 

 – ( , , ): є  
  St  FrontChar, 

   –  
RestString 

frontstr(NumerOfChars,Str

ing1,StartStr,String2) 

(integer, string, string, 

 – є  NumerOfChars 
  String1  

StartStr,   –  
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string): ( , , , ) String2 
fronttoken(String,Token,R

estString) (string, 

string, string): 

( , , ), 

( , , ), ( , , ), 

( , , ), ( , , ) 

 – ( , , ):  String 
є   

 Token  RestString 

gotowindow (Window 

No)(integer): ( ) 
 – є    

     No; 
graphics( 

ModelParam,Palette,Backgr

ound)(integer,integer,int

eger): ( , , ) 

  є   -
; 

keypressed(string 

Param)(string): ( ) 
 – ,    

 ; 
line 

(Row1,Col1,Row2,Col2,Colo

r)( integer, integer, 

integer, integer): 

( , , , ) 

 –    є  
    

(Row1,Col1)  (Row2,Col2), 
  є   

 Color; 
Pendown  –     

є     
  forward, 

back; 
penpos(Row,Column,Directi

on)( integer, integer, 

integer): ( , , ), 

( , , ) ( , , ): 

 – є     
  (Row,Column)  
є є   ,  
є   Direction; 

( , , ):  – є   
     

 ; 
Penup  – є ; 
openmodify(SFN,DFN) 

(file,string): ( , ) 
 – є        

 DFN  ’ є     
   SFN; 

openread  (SFN,DFN) 

(file,string): ( , ) 
 – є    DFN 

 ’ є      
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SFN; 
openwrite (file,string): 

( , ) 
 – є    DFN  

’ є      
SFN; 

readchar (CharVar)(char): 

( ) 
 – є    

  readdevice  
readint(IntVar)(integer): 

( ) 
 – є    

  readdevice  
 ; 

readln(StringVar)(string) 

: ( ) 
 – є    

  readdevice 
 ; 

Removewindow  – є   ; 
text   – є    -

 ; 
time (H,M,C,Hund) 

(integer, integer, 

integer, integer): 

( , , , ), 

( , , , ): 

   

( , , , ):  – є   
 : H – , M – , 

C – , Hund –   
; 

( , , , ):   – є   
 ; 

write (e1,e2,e3,…eN) ( )  –     
writedevice   

.   
  . 

1.3.4. ь     

1.         
. 

2.    - .  
3.  є       - ? 
4.          
- . 
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5.    : 
  (2). 
 (3). 

( +b). 
 (x+y). 

       (2+3)? 
6.  ,  є     
      S . 

 

1.4.      

1.4.1.       

      є  , 
.      ,     

 , є     
     . 

    –      
,    . 

 є      , ,  
,     ,      

  ,     ,  
  .  ,  : 

 ( ь , , ь ) 
a+b*c  +(a, *(b, c)) 

 ( ,  ( ь , ь )) 

    : 
 

 

 

 

 

. 1.1.       

 -   (   )    
 . ,    є   ( ) 

    ,      ,   
є  ,  є   є    .   

“М  є ь  ”       

: 

 

 

 

 

+ 

* 

b c 

a 
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 (  ( ), є   ( є  

( є ь ),  ( ))) 

  є : 

 

 

 

 

 

 

 

.  1.2.    ь   

  є      
 . ,    є    , 

         
      ‘  “ ” .   

  є       .  
      ,  є 

  ‘      ,  
      ( ) . 

,  (x, z(x, a), w(x, b)) є : 
 

 

 

 
 

 

 

. 1.3.      

         
є    ,   –  

 ,     .    
 є є    .     
  , , ,      

        є .  

 

 

 

є   

є  

є

 

 

y 

w

x 

z

ab
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      ,   
   є       є 

.      -  ,  
  є   .   

  є     ,  
  ,  ‘є    , 

, . 
       .  –  

-   ,     ,  , 
   :    .  , , 
  ,  є  .     

  ,  є,     ,  
є: [].     є  ,  
є   “.”. ,     “ ”    
 .( , [])    : 

 

 
 
 

 

. 1.4.          

     .(a, .(b, .(c, [])))   
є : 

 

 

 
 

 
 

. 1.5.      ь     
 

       ,    
  є  a.[] i a.(b.(c.[])).  

 є  ,      
є   a.b.c.[].         

    ,  “ ”  ,    
.    є : 

. 

 [] 

. 

a . 

b . 

c [] 
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. 1.6.       ь     
 

  є    ,   є 
    .       

     . : []; [a, b, 
c]; [a]; [ , , ]; [a, v10, [b, c], 

[x, y]]. ,    ,     , 
   -    .    

  -        
    . 
   є        . 

 –     “.”,  є   
 .  –     “.”.  

      –    
,   –   ,   .  
      ,   . 1.3:  

 1.3  

       

   

[a, b, c] A [b, c] 

[a] A [] 

[ , , ]  [ , ] 

[ , [ , ]]  [[ , ]] 

[[ ], , ] [ ] [ , ] 

[x+y, a+b] +y [a+b] 

[] - - 

,     є    .  
      є   . , 

 [X|Y] є       .   

    є   ,    –  

.     ,    

. 

a b c 

[] . . 
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 ( . 3): 
 ,     , є  

,   ,      . 
   є  ,   

  є  ,   . 
      .   

   ,   є        
   ASCII. ,  “system”   є  
[115, 121, 115, 116, 101, 109]. 

 

 

 1.4  

   

 1  2  

[x, y, z] [І , є, ] =І  

= є 
z=  

[ ] [X|Y] X=  

Y=[] 

[X, Y|Z] [ , є ь , 

] 

=  

= є ь  

Z=[ ] 

[ | ] [ |X]  

 

[ , | , 

] 

[ , | , 

ь] 
 

 

[ |T] [ | ] T=  

[ |T] [ | ] =  

=  

  

1.4.2.       

       : [ , 

, , , ].   ,  

       ,   

        ,     

,    .     
,       .    
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  ,         

,   ь ( , ).      

  : 

ь ( , [X,_]). 

    

ь ( , [Y,_]):- X=Y. 

  ,  ,   Х  

 .  є  : 

ь( , [_|Y]):- ь( , ) 

          
       .     

є     ,     
є     ь.  

  ,      
 ,  ,   . 

  є   .  ‘є   є  ,  
  є.    є       

   є .    є , 
       . 

  ,        
(   є  )  ,    

    . ,     
          

,       . ,   
            

( )       . -  
       .    
є      .    

            
є      ,    . , 

      є  .   

    : 
ь ( , [ |]). 

ь ( , [-| ]): ь( , ). 
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? – ь (d, [a, b, c, d, e]). 
 

? – ь (2, [3, , , 4]). 

 

? – ь ( , [ , , 

]). 

. 

       
. : 

( , ): ( , ) 

 ( , ): ( , ) 

        ,   

  є  є    .    

        ,    
         . 

  ,  є     – 
  ,  є     

,   . : 

 ( ): -  ( ),  ( , ). 

 ( ). 

   

? – (Z). 

 є   , , є  , 

є   .     

є    ,   є    
.       

 ‘  . 
     є   

  .       
,   є ,   є    
. 
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   ( ),  ,   – 

: 
[A|B]: ( ). 

([]). 

  є   : 

? –  ([1, 2, 3]) 

? –  ([]) 

? –  ( ) 

   : 

? – ( ) 

  .   ,   
: 

 1([]) 

 1([_|_]) 

є  є ,    є 
.    є   ,  є   

  ,   є   .    
,           ‘  

 ,     .  ,    
,  ,  є     ,  
є       . 

 
1.4.3.      

 

є        
         
 .     ,  

      ,   ,  є 
       .   

      є     
   . 

 є       : 
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: you are a computer /*  – ‘ */ 

: i am not a computer /*  –  ‘ */ 

: do you speak ukraine /*  є   

ь */ 

: no i speak english /* ,   

ь */ 

  є       : 
1.     . 
2.      
 you  is; 

 are  am not; 

 ukraine  english; 

 do  no. 

   , є     
,    є     є  

 . ,    ( , 

),  ,  –  ,   є    

     ‘ .    
    

 ([do, you, speak, english], Y) 

    

Y=[no, i, speak, english] 

   ,    , 
     .     
є  ,      : 

 ([], []) 

       : 
1.        

     . 
2.        

    . 
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3.      (  ),  
      ,    

 . 
    ,      

  ( , ). ,     -

,   ,    .   
     ( , )  : 

( , ):- = . 

,         
      : 

 (you, i). 

 (are, [am, not]). 

 (ukraine, english). 

 (do, no). 

 (X, Y):-X=Y. 

 ([], []). 

 ([X|Y], [X1|Y1]):-  ( , 1), 

 ( , 1). 

,      є ,   
 є   (    )   

   .       є  

 ,    – є     є   
    - . 
 

1.4.4. ь     

1.         
      
. 

2.     . 
3.       . 
4.        

є . 
5.     . 
6.    ,    є 

    . 
7.        . 
8.   -      . 
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9.  -      
 . 

10.    є       
 ,      ? 

 

1.5.       

  

1.5.1.   ь  ь 

     ( )     
   : 

1.       ,    
.    : 

)   (   ),     
 .      є     

  .   є    
,      ,    

.  є   ,   
          . 

)     є  ,      
 .   ,    

        є   
    . 

2.         
    .  

       
  ’ ,     

   ,    .  
  ,      

.  є      ,   
   ,     )  

). 
       

 . 
 ,  є   ’ , 

є   : 
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ь  ( , ). 

ь  ( , ). 

ь  ( , ). 

ь  ( , ). 

    
?- ь  (X, Y). 

 : 
=  Y=  

=  Y=  

=  Y=  

=   Y=  

  ,    є  ,   
  ’ : 

_  ( ,Y) – ь ( ),  (Y). 

ь( ).  ( ). 

ь( ).  ( ь ). 

ь( ).  ( ). 

   : 
?- _  (X,Y). 

 : 
=  =      =   = ь   =   

= ь    

=  = ь    =     =  

=  =   =    =  

=  =      =    = ь  

  є  ,    
 ’ .   ,  ,   
 ’ ,      .   
 є    . 

 ,  є   : 
_  (0). 

_  ( ):- _  (Y), =Y+1. 

  
?- _  (Z). 

      0 ,   
є    . 
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 ,    ,  
  ’ ,  ’        

 . 
,     ’є   : 

ь ( , [ |_]). 

ь ( , [_|Y]):- ь ( , Y). 

 : 
?- ь (a, X). 

є   ’  
[a|_]; 

[_a|_]; 

[__a|_]; 

........ 
,     ’ ,   

,    .     
   є  ,     ’   

        
. ,  ,  є   , є  

   ’     . 
 

1.5.2. ь      

 " "     cut,  є 
.   " "      

   є  . 
 , ,  ,    
      : 

   ,     
’ ,   ,        

; 

 є    ’ ,  є  
’    ,   є   

; 

     є    
  ,  є  . 

          
 є   !,   є .   
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       є    
.     є    ,  

є  .    ,     
        . 

      ,    
  ,        є    

.   ,    –    
  .      
 є    .    . 

 , ,     ,  
 ,    . ,   

,   ,       ,  
    ,     . 

 ,  є  ,    -
: 

( , _ ):- 

_ _ ( , ), 

!, _ ( _ ). 

( , _ ):-

ь _ ( _ ). 

_ ( _ ). 

_ ( _ ). 

_ ( ). 

_ ( _ ). 

ь _ ( ):- _ ( ). 

ь _ ( ):- _ ( ). 

_ _ (‘І ’, 54). 

............. 

(‘І ’). 

(‘ ’). 

............. 

   є   є    
  _ _ .      

         

   .   ,     
  _       
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    _ _ ,      

 . 
   є ,  _ _    

           
     ,     

    . 
         

 ’  ( ),      
 .   (  ),  

     є  .  
       : 

         є 
  ,       
        

. ,    ,  є 
     ,  є  . 

      ,  
        

  ,   ,   є    !. 
  є ,       

  ,         
   .      

’   є . 
,    є    

    ,    ; 

( є   ).      є   
 ,    -   .      

 -      ,   
       . 

 

 

1.5.3.      

        
        
: 

1)    -  є ,  є  
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; 

2)   є     
  ,    є . 

 є  є     fail,  є  

    є   ,   
  . 

3)     є    
,   є  ’     . 

,        є  є  
 є  . 

       є   
    .      

     ,    
 -       

.       N  
(N,S),  N –  , X –    : 

(1,1):-!. 

(N,R):- N1=N-1, (N1,R1),R=R1+N. 

  є  1,  є  ,  
  N=1   -   , 

    .  N1, є 
 ,   є  ,   

   R.   N1   є  
 1,         (N1,R1)  

,       . 
  є  ,      

є   є   .     
  not(X),  є ,   X  

     .    (N, R) 

    : 
(1,1). 

(N,R):-not(N=1), N1=N-1, (N1,R1), R=R1+R. 

   not     

 ,     є   
 .    not    
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 . 
,   

A: - B, E. 

A:- not(B), D. 

        
 B.    ,    

A:- B, !, E. 

A:-D. 

    є . 
,         

 . 
 

1.5.4. ь     

1.       . 
2.      ? 
3.  є    ? 
4.           
5.   (N,R) ,     

 є ,     . 
6.       !  fail? 

7.   ,   є   . 
8.   ,  є  ,    

  є      . 
 

1.6.       

 

 

1.6.1.     fail 

        
  fail,   є .    

є  ,       ,    
  ’       .  

  fail   !,     

     fail       

  є     .  
 !  fail є   . 
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,        
  ,       

.   _ ( ),  

,  ’є   є  ,   є 
,   є  ,      

. ,    ,   є   
       ’   
є  .       : 

_ ( ):- ь, !, fail. 

_ ( ):- ( ,D), D>200, D<2000. 

(X,Y):- _ (X,Z),  

_ _ ь(X,W), Y=Z+W. 

_ _ ь(X,W):-.......    . 

   ,   є ,  є  -
  ,    fail   ,  

  є .   є   
       ,  є  

 . 
   !  fail    

not(X).   ,    ,   

: 
not(X):-call(X),!,fail. 

not(X). 

 call є    є     

 .   ,   (!)    

 ,   fail є  є  .  

    є     not є 
. 

 
1.6.2.       

’    

         
    .    

 ,     . 
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(N1,N2,R):- _ (R), D1=R*N2, 

D2=(R+1)*N2, 

     N1>=D1, N1<D2,!. 

      _   

  .    .   
   . ,   

 -є  .   ,   _ (N) 

є    ’ ,   
 , є      

’   . 
     ,   

   ,     
    .   

  .    
  : 

_  ( , 0):-!. 

_  (є , 0):-!. 

_  ( , 2). 

  Є    ,      є є.   
     : 
?- _ ( , 2). 

  : 
 

     ,    
: 

_  ( , 0). 

_  (є , 0). 

_  ( , 2):- \= ,Y\=є . 

  є  : 
?- _  ( , Y) 

       .  
  ,      

          
 . 
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1.6.3. ь     

1.       . 
2.     . 
3.       

. 
4.   (N,R)   ,    

   ’є  . 
5.     !  fail. 

6.    _ ( ), 

  not  !.    

  . 
7.   , ’    

 . 
8.     ,    

  (N,R)  !? 

9.   (E,X,Z),  є   

      є  Z. 

10.       ,   

   E   . 

 

1.7.   ь   

    

 

1.7.1.  ь    

           
.    -      

,      .   
    fail, cut   

 . ,   ,  
 ,  ,   ,  

  .      : 
repete-rule:- / *  */ 

<  > 

fail     /* */ 

 ,  є : 
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recursive_rule : - /*  */ 

<   >, recursive_rule. 

       ,    ’  
recursive_rule, є     є  

   recursive_rule.    

   fail.     

   є    ,     .  
,          ,   

    є .    є    . 
        

,         .    
є      ,   ’  

є     .     
        

 ' . 
: 

 /* :  */ 

domains 

 name=symbol 

predicates 

citios (name) 

show_citios 

goal 

write (“here are the cities : “), nl, 

sow_sities. 

Clauses 

cities (“ATLANTA”). 

cities (“BOSTON”). 

cities (“SAN DIEEGO”). 

cities (“SAN ANTONIO”). 

show_sities:- cities (s),  

write (“      “, s), nl, 

 fail. 

  fail       

  “ATLANTA”      .  

fail  ,   ,     

є   . 
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      .   
: 
repeat  /* */ 

repeat :- repeat . 

 repeat є ,  є  repeat 

.    є ,   є .  
repeat –  ,  є       

(  repeat).  repeat  є    ,  

   є  .    є   
    .    

 “ ”,       є     

є  .   stop,   . 
 

 

/* :  */ 

domains 

name=symbol 

predicates 

wrt_inf. 

repeat 

do_echo 

out (name) 

goal  wrt_inf,  do_echo. 

clauses 

repeat. 

repeat :-repeat. 

wrt_inf:- nl,write(“ ь ”),nl,write (“  

 ”),nl,write (“    ь 
stop”), nl. 

          do_echo:- 

repeat, readln (N), write (N), nl, out(N),! 

out (stop) :- write (“  ”). 

out (_) : - fail. 

 repeat є      " ".  

 є  . є  do_echo є  

,   .    repeat 
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є    ,    .  
readln (N) є     є    – є 
" ", є  out (N) є   ,  

  є  stop,   . є   

"  "      є .  

      є  fail  

    repeat. 

  є     ,  
є     , є    

 .       : 
 
do_two. thing s:- 

repeat 1 

<  >, 

<   1>,!, 

repeat 2 

<  >, 

<   2>,!, 

repeat 1. 

repeat 1:- repeat 1 

repeat 2. 

repeat 2:- repeat 2. 

<     1>. 

<     2>. 

       -  
 ’    repeat: 
interate. 

interate :-interate. 

     recurse. 

recurse:- recurse. 

         
,     ,   . 

 

1.7.2. ь     

,       , є 
   ,  є   

     ,     
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 . 
  –   ,       

. 
  є : 

wrt_stn : /*   */ 

write   ("   "), nl, 

wrt_stn. 

    .     
"   "      . 

  –   ’  .   ,   
  .          

     .     
.     ,  є ,  

    .    , 
  ,   miscellaneous setting  

 setup ( ). 
   ,    
 ,      .    

,          "#" 

 є : 
read_str:- 

readchar (c) , c <>’#’, write ( c), read_str. 

   –    - , 
 є  .   є,   

є "#".  ,   ,  є     

 є  read_str.    , 

       "#". 

  ,    є  
  ,  є    ,  

  ,     .   
  :  

 

< ’    > :- <   

 <   > 

<   > 

< ’    > 

 <   >. 
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   є '  .  –   .  
  -       є.   – 

 ,     є   є    
.   –  ,     ,  

  є.   – ’   . 
   є . '    є 
 ,         . 

         
  1  8: 
write_n (8). 

write_n (N) : - N<8, write (N), nl, N1 =N+1, 

write_n (N1). 

   write_n (N1)  є  

     write_n (8).  1  є 8, 

 .        
 write_n (N).        N 

є   1.  1   8,   , 
 N1 є   2   є   

 .  ,    ,  
 N   ,   є 8.     

,  ,  є  . 
     –     

  N.    є    

  1  N.      є : 
fact ( 1, 1): - ! 

fact ( N, R ) :- N1=N-1, fact ( N1, R1 ), R= N*R1. 

   fact (7, R),  є  R=5040.   

        
 ,  є   . 

 
1.7.3.        

   ,      є 
,  X i Y є   X   є Y.    

( , ) є ,   ( , ) .   

  ( , ).   ,  

є   ,     є ,    
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 є : 
1.    ,     

 .     є . 
2.      є    

 :  ( , ).  " "   " " є 
 " "   " ". 

3.     є      . 
,    . ,    

( ь, ),       , 

    ( ь, ). 

4.       . 
,  . 

5.     ,    
  .   ( , ).  

      . 

     ,   
  .        (  
   ).        

  .     ,   
( , ).   ( , ) є    

,   ,  є   є    

    ASCII. : 
?- (apl,S). 

S = [97,108,112] 

?- a (S, [97,108,112]. 

S  = apl 

  є  : 
( ,[H|S]) :-  frontchar(X,H1,S1), 

char_int(H1,H), (S1,[H1|S1), 

є (H1,S1,S). 

 є ([],S1,S1). 

 є ([H|X],S1,[H|S]) :- є (X,S1,S). 

       є : 
 (X, Y) :-  (X, L),  (Y, M), _1 

(L, M). 

 _1   5   
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     .   
є ,     ,   –  

,   : 
_1 ([   ], [ _  | _-]). 

  є : 
_1 ([ H | _ ], [Y  | _  ] :- H<Y. 

є    : 
_1 ([ A | X ], [B | Y]) : - A=B, _1(X, 

Y). 

   є        
 . 

,   є : 
 

 (X, Y) :- (X, L),  (Y, M),  _1 

(L, M). 

_1 ( [  ], [ _  | _ ]. 

_1 ( [ H | _ ], [ Y | _ ] : - X < Y. 

_1 ( [ D | Q ], [ R | S ]) : - D=R, _1 

(Q, R). 

 
     (X, L) є    

  frontchar (S, S1, S2),  є  

  S  S1,     S  S2   

char_int (X, Y),  є  ASCII   X  є  

 Y. 

 
1.7.4. ь     

1.       
  . 

2.     . 
3.       

   ,     . 
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1.8.        

1.8.1.     

  ,     є   
.        , 

      ,       
. -  є       

 ,       . 
 -  є      : 

deletefile –  ; 

save –  ; 

renamefile –  ; 

existfile –        ; 

flush –     ; 

disk –       ; 

dir –   . 

 
          

.      є  
file = datafile. 

 
  є   ,     

є    . '   datafile є     

     '  '   DOS.    
      ,   

  ';': 
file = datafile1; datafile2; datafile3; 

 ,     ,   .  
-       openfile: 
openfile(datafile,"FILE.DAT"). 

 datafile –     ,  

FILE.DAT – '    DOS.   є '   

      є    . 
,    "FILE.DAT"     , 

  openfile     , ,  
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    ,  ,   
   
existfile ("FILE.DAT") 

   ,   є . 
      є   

writedevice (datafile). 

       -   
 write  writef,   ,    . 

   є   
closefile (datafile). 

       . 
  -     .   

    .   ,  
є  

openwrite(datafile, "WRITE.DAT"), 

writedevice(datafile), 

<       >, 

< ь-     >, 

closefile(datafile). 

 
   є ( ),       

 :     ,   , 
 ,     . 

         , 
  є  ,     

     -    ,  
     . 
є      

openread(datafile, "FILE.DAT"), 

readdevice(datafile), 

<       > 

<      > 

closefile(datafile). 

  ,   є,  ,  
є       .   є  

openmodify,       є.   

        openwrite. 
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 ' ,  openwrite є    ,  
     є,    ,   . 

      .    
     .   є  
   . ,   є  

,  –   . .    ,  є 
   .        

є    .     
  :    ,  

   ,      ,  
  ,  .    

є   
openmodify(datafile,"FILE.DAT"), 

writedevice(datafile), 

<      > 

< ь-     > 

closefile(datafile). 

 

     ,  є, є  
 openappend.      є    

.        , 
 ,      : 

openappend(datafile,"FILE.DAT"), 

writedevice(datafile), 

< ь-      > 

< ь-      > 

closefile(datafile). 

 
1.8.2.           

   ,       ,  
 є       : 

 

/*          

               */ 

domains 

 str = string 

 file = f1 
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predicates 

 data(str) 

 wrt_line 

goal 

 openwrite(f, "F.DAT"), 

 wrt_line, closefile(f1). 

clauses 

 data("  є    "). 

 data("  ь   "). 

 data("  ь   "). 

 wrt_line :- data(L), write(L), nl, 

writedevice(f1),                

     write(L), nl, writedevice(screen), fail. 

wrt_line. 

/* ь  */ 

   є  wrt_line,  є  

 ( )  .      
є  L 'є    data.   

є       ,    
.       ,  

        .  fail 

є     data, ,   

       data.   

wrt_line   ,   ,    

      . 
 

1.8.3.          

         
   ,         

.   є   
/*          */ 

 domains 

 str = string 

 file = f1 

predicates 

 r_w_line 

goal 

 

 

 

 

 

 

 

 

 

 



74 

 openread(f, "f1.dat"), 

  r_w_line, closefile(f1). 

clauses 

r_w_line :- readdevice(f1), not(eof(f1)), 

readln(L), writedevice(screen), write(L), nl, r_w_line. 

 r_w_line. 

/* ь  */ 

 
   r_w_line є  

 eof,  є ,    .    

     ,      
.   -  ,  є   

     . 
    eof     f 

  : "     ,   
   ".  nl   є   

.  readln є   є  :   CR 

- LF –      (   ASCII 13  10). 

          
 .       є,   

 writedevice(screen)  є ' .    

   є ,  ,    є  
 . 

 

1.8.4.          

є         є    
        .   

є          : 
 
/*          

  */ 

domains 

 file = f1 

 dstr, cstr = string 

 predicates 

 readln(dstr, cstr) 
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 create_a_file 

goal 

 create_a_file. 

 clauses 

 create_a_file :-  

write(" ь '  "), readln(F), 

openwrite(f1,F),  

writedevice(f1), readln(Dstr), concat(Dstr, 

"\13\10", Cstr), 

readln(Dstr, Cstr), closefile(f1). 

  readln("done", _) :- !. 

 

readln(_,Cstr) :- 

write(Cstr), readln(Dstr1), concat(Dstr1, "\13\10", 

Cstr1),  

writedevice(f1), readln(Dstr1, Cstr1). 

/* ь  */ 

 '  ,    , є    
.       done – ,  

 enter.     є .   

readln(F)  create_a_file є      

,  concat є є    CR-LF,  

     .  Cstr є   

.  є   readln,  є   . 

   ,  Dstr є  done. 

  є     
 . 

   є   
 .   readLn  , 

   concat  .  Dstr1 є   

  ,   ,  є   
є  CR-LF  є   Cstr1.  є   

              
readln. 

    є        
  -   .        
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   .      
 openmodify  filepos.   filepos : 

filepos (Name, Pos, Mode) 

 Name –  '  ; 

Pos –  ,  є   ,      

 ; 
Mode – є  0,1,2,    є  

   ,     . 
  ,     -   

     -  . 
 

1.8.5. ь     

1.       . 
2.         

      . 
3.         
 ,           . 
4.  -       
    ' . 

5.      ,    
    . 
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 2.      

 

2.1.     

 

2.1.1.     

  ( ),   - , є   
   (   ),     

.    є   . 
       -  

  ,    .  
   .     

        
 ( ). 

      .  є  , 
    .  є      

 ,    .    
    '  ,   .  

       .   
    .  -   
  . 

 
2.1.2.    

   є   ’    .  
 є   ,  ,   ,   

 .       
.  є   ,      

.   ( ) є  “ ”,  ,  
є  . 

 –   . є  ,  –   
.     .     , 

         
.        ,  
  . 2.1. 
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 2.1  

    

      

З  1 John Walker ACCT 3.5 

З  2 Tom Sellack OPER 4.5 

З  3 Jack Hunter ADVE 4.5 

З  4 Sam Ray DATA 6.5 

 

    ,    NAME ( ’ ), 

DEPARTMEN  ( )  RATE ( ).     – 

John Walker, ACCT  3.5.       
 . 

     :   , 
      .  

       ,  
 -      .    -

     ’   ,   
  . 

 

2.1.3.    

        ,  
     ( . 2.2).  

 2.2 

   

  1 

( ’ ) 

 2 

( ) 

 3 

( )  

 

 1

Dan Marino Miami Dophins QB 

 

 2

Richard Dent Chicago ars DE 

 

 3

Bernie Kosar Cleveland 

Browns 

QB 

 

 4

Doug Cosbie Dallas Cowboys TE 

 

 5

Mark Malone Pittsburgh 

Steelers 

QB 
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  є      ’  .   
   є 5,    – 3. '  

" ь" є  є   .  є . '  

 є '  ,  '      . 
  "player"   .  ,   

 Name ( ’ ), Team ( )  Position ( ),  

 .   ( )   
.   "player" є 3. 
         
.       є 

Dan Marino, Miami Dolphins, QB 

     . 
  "player" є 5. 

 2.3 

     -  
  

 

’є  1 

( ’ ) 

’є  2 

( ) 

’є  3 

( ) 

 1 Dan Marino Miami Dophins QB 

 2 Richard Dent Chicago ars DE 

 3 Bernie Kosar Cleveland Browns QB 

 4 Doug Cosbie Dallas Cowboys TE 

 5 Mark Malone Pittsburgh Steelers QB 

 

  . 2.3    є ’ ,  
 ’є  – . 

 -        . 
       ,   -

         
 :       

         
  .   є      
  .  

 . 5  6,      
       - .  , 

  -  є    ,   
player ("Bernie Kosar", Team,Pos). 

   Team  Pos є ,    

.  -       
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  ,   Bernie Kosar.     

  ,   Team є   
Cleveland Browns,    Pos - QB. 

  dplayer    - ,   

є    
database 

dplayer (name, team, position) 

 database  -     

  , ,  dplayer.     

     - .  є  
,      -  ,    

,    .      " "  , 
  є           

.       є  ,  
      ,        
’ . 

         
  ;          
 . (  є     asserta  

assertz,    ). ,    

  ' ,      ,    
.   ,  є  dplayer 

  ,  
predicates 

player(name, team, position) 

clauses 

player("Dan Marino", "Miami Dolphins", "QB"). 

player("Richart Dent", "Chicago Bears", "DE"). 

player("Bernie Kosar", "Cleveland Browns", "QB"). 

player("Doug Cosbie", "Dallas Cowboy", "TE"). 

player("Mark Malone", "Pittsburgh Steelers", "QB"). 

,     dplayer   

player є      .   

 d –         

. 
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 player є 

assert_database :- 

player(Name, Team, Number), 

assertz(dplayer(Name, Team, Number)),fail. 

assert_database :- !. 

   є  ,    є  
    player.  

        . 4,  
  : 

  -     

   

'є   

    

ь ь ь ь 
 є  ,     

-  [10, 11] є  ,   
є    .  

  

2.1.4.      -  

 -          
  .  є asserta, assertz, retract, 

save, consult, readterm  findall.  
 

        

 asserta, assertz  retract     
           .   

       .  
 є  : 

asserta(Clause). 

,      
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 

     
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 

(           ),  
   
asserta(dplayer("Bernie Kosar", "Cleveland Browns", 

"QB")). 
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    ,      
Kosar є     Cosbie: 

dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 

  ,       
   (  ).   є  -

     . 
 assertz  ,   asserta,    

   .   є      
      .   
: 

assertz(Clause). 

          
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

    : 
assertz(dplayer("Mark Malone", "Pittsburgh 

Steelers", "QB")). 

       
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

є, ,    ,    
. 

 retract є    .  
 : 

retract(Existing_clause). 

,        .  
    
retract(dplayer("Doug Cosbie", "Dallas Cowboy", 

"TE")). 

        : 
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

 ,  asserta  assertz, retract є   
  . 
        

  asserta, assertz  retract. ,  , 
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     ,     
  ,   ,  є   
. 

       

 save  consult       
          . 

 save є  ,     ' , 
  .    

save(DOS_file_name). 

 DOS_file_name –     MS  DOS   PC DOS 
'  .  

 ,     "   "    '  
football.dba,   

save("football.dba"). 

   ,     '  
 ,     football.dba.     '  

 є  ,    .  
      '  ( )   

 consult,   : 
consult(DOS_file_name). 

    "   "   
consult("football.dba"). 

 consult   ,     
'    ,      , , , 

     ,    
 database       '   

 . 
 readterm є      'є ,  

     .    
readterm(Domain, Term)., 

 Domain є '  ,  Term –    'є   
. , ,   

readterm(auto_record, auto(Name, Year, Price)). 

   Domain   auto_record, Term –  
auto(Name, Year, Price).  auto є    

 . 
       : 
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domains 
name = string 
year = integer 
price = real 
auto_record = auto(name, year, 

price) 
file = auto_file 

 readterm       
,    . ,  , ,    

  : 
auto("Pontiac", 1984, 8550) 
auto("Chevrolet", 1982, 2300) 
auto("Chevette", 1982, 1500) 
auto("Toyota", 1986, 11000) 

        
 openread  readdevice,     

readterm. 
    readterm є   auto  

   .   ,  Name, 
Year  Price     .   

       -   . 
 
2.2.   ,     '  

’  
 

    -  є    
 .    : 

1)   ; 
2)    ; 
3)      . 

  ,    '  
( ),  ,    є    . 

        .  
є      ( ), є     

. -         
: 

1)      ; 
2)     ; 
3)    ,    . 

      ,  є  
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  є ,     
,    ,  є     

 . 
 

2.2.1.    

     –    
  ,     . 2.1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 : 

                  
   

 

. 2.1.      

 

         
   .     
       ,    

 –           
 . 
   . 2.1     є  

.        

 
 

 
  

(  -
 ’ ) 

 
-

 
do_m 
do_m
basess 

 

Menu 
 

 
Process1

Process2
-
 

 
Process3

 
Process4
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.  ,  є  ,    
. 2.2.  є,   menu є     

 : process(1)     , process(2)  

 , process(3)     ,  

process(4)    . 

      . ,  
є  , є .     

  Add.     є    
 do_mbase   menu,    process(1).  

 є   ,         
;     process(1)  є      . 

 

 

 

 

 

 

 

 

 

 

 

 
 

. 2.2.     
 

     -   , 
 є є   '   .  є  

,   , , , , ,    
   ,    ,   

      .     
 . 2.4. 

     ,  є  .  
player(p_name,   /*  '   (string) */ 

t_name, /*   (string) */ 

p_number, /*   (integer) */ 

pos, /*   (string) */ 

height, /*  (string) */ 

weight, /*  (string) */ 

nfl_exp, /*   (integer) */ 

college) /*  (string) */ 

Do_mbase 

Assert_databas Menu Clear_database 

Process 1 Process 2 Process 3 Process 4 

 

 

 

 

 

 

 

 

 

 



87 

 2.4 

   

І ’  К  N . З  

Dan 

Marino 

Miami 

Dophins 

13 QB 6'3'' 215 4 Pittsburgh 

Richard 

Dent 

Chicago 

ars 

95 DE 6'5'' 263 4 Tenn.State 

Bernie 

Kosar 

Cleveland 

Browns 

19 QB 6'5'' 210 2 Miami 

Doug 

Cosbie 

Dallas 

Cowboys 

84 TE 6'6'' 235 8 Santa Clara 

Mark 

Malone 

Pittsburgh 

Steelers 

16 QB 6'4'' 223 7 Arizona State 

 
'є   є  ,    ,   

'  . 'є  p_name є '  , t_name –  

  . .    є      . 
-  є,        

   .   є     
player   : 

player("Dan Marino","Miami Dolphins",13,"QB","6-3", 

215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE","6-

5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB","6-

5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboys",84,"TE","6-

6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers", 16, "QB",  

"6-4", 223, 7, "Arizona State"). 

,   'є   є     
 ,     .  ,    

є    .    є  ,      
  . 

    є    . 
   domains   : 
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Domains 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

,  є    ,    
'є   symbol  real.       

domains. 

        
database.        : 

database 

dplayer(p_name, t_name, p_number, pos,height, 

weight, nfl_exp, college) 

  є ,      
 '    " " . (     

,         
).        . 

  predicates     , 

  .    : 
predicates 

repeat /*  */ 

do_mbase /* ь */ 
assert_database /*   */ 

menu /*     */ 

process(integer)  /*     

 */ 

clear_database /*   */ 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

error /*    

 */ 

         
   ,     .   

є  assert_database.  clear_database 

  ’   :    
  . , ,   є ,  

      ,      
  . 
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  error є     

 . 
 player       

, є  ,  є  . 4.   є ,  
     dplayer. 

 do_mbase є   ( ) .  

    .  menu є ,  

є      .  
process(integer) є  ,     

  . 
  goal   do_mbase: 

goal 

do_mbase. 

       clauses. 

 

2.2.2.    

        
.    є     ,  

   . 
 ь 
   do_mbase є    : 

do_mbase :- 

assert_database, 

makewindow(1,7,7," PRO FOOTBALL DATABASE 

",0,0,25,80), 

menu, 

clear_database. 

 є      player, є , 

є   є     . 
         

 .      є    
assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,

College)), fail. 

assert_database :- !. 
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    –  
clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

'є   dplayer      , 

   . 
 ,       

.       
є      (25 , 80 ).  menu 

є    .       
  ,  є 

1. Add a player to database (      

 ). 
2. Delete a player from database (    

  ). 
3. View a player from database (    

). 
4. Quit from this program (    ).  

 menu  є    write,  

     .    
  ,   .     write, 

     ,  ,  є   
     1  4. 

 menu  є      

 : 
menu :- 

repeat, 

clearwindow, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, 

write(" * * 

"),nl, 

write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database     * 
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"),nl, 

write(" * 3. View a player from database * "),nl, 

write(" * 4. Quit from this program * 

"),nl, 

write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, 

nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : 

"), 

readint(Choice),nl, 

process(Choice), 

Choice = 4, 

!. 

      . 2.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

. 2.3.   “     ” 

 

   ,  є 4 (4 є  
),  Choice = 4 є    repeat. 

   process. 

ь    

 process(1)      .  

 є   ,      
, є        dplayer.   

PRO FOOTBALL  DATABASE 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *                                    
*1. Add a player to database               * 

* 2. Delete a player from database      *                               

* 3.View a player from database      

* 4. Quit from this program                 *   

*                                                              * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *   * 

Please enter your choice, 1, 2 , 3 or 4: 
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 є    є   . 
,   ,  є     

 .   makewindow,  є  ,  

 write, readln  readint,     , 

    ,      : 
 

 
 
 
 
 
 
 
 
 

 

. 2.4.     “     ” 

 

process(1) :- 

makewindow(2,7,7," Add Player to DATABASE 

",2,20,18,58), 

 shiftwindow(2), 

 write("Enter player name: "), 

 readln(P_name), write("Enter team: "), 

readln(T_name), 

   write, readln  readint   

,  , , ,    .  
'є    є , є   P_name, 

T_name, P_number  . .;      . 
assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Ex

p,College)), 

write(P_name," has been added to the database."), 

nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow. 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *   
*  1. Add a player to database            * 

* 2. Delete a player from database     *                               

* 3.View a player from database        * 

* 4. Quit from this program                *   

*                                                             * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *  * 

Please enter your choice, 1, 2 , 3 or 4: 

 

Enter player name: Jim  McMahor 

Enter team: Chicago Brars 

Enter player  number: 9 

Enter position: QB 
Enter heigest: 6-1 

Enter weigest: 190 

Enter NFL exp: 5 

Enter college: Brigham Young 

Jim McMahor has been added to the database. 

Press space bar. 

PRO FOOTBALL  DATABASE 
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 . 

ь    

  process(2) є    .  

,    process(1), є  , є  

 '    є   ,    
 .      є   

. 
 ,      ,  , 

  '  .    є  
 P_name: 

process(2) :- 

makewindow(3,7,7," Delete Player from DATABASE 

",10,30,7,40),  

shiftwindow(3), write("Enter name to DELETE: "),  

readln(P_name), 

   є     
, є     , є  
    є    . 
retract(dplayer(P_name,_,_,_,_,_,_,_)), 

write(P_name," has been deleted from the 

database."), 

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow. 

ь    

  process(3) є  ,    

.  ,    , є  ,   є 
'  .    є ,    ' ,   

         . 
process(3) :- 

makewindow(4,7,7," View Window ",7,30,16,47),  

shiftwindow(4), 

write("Enter name to view: "), readln(P_name),  

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,Colleg

e). 
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 dplayer є       є 
       .    

write    : 
nl, write(" NFL League Player"),nl, 

nl, write(" Player Name : ",P_name), 

nl, write(" Team Name : ",T_name), 

nl, write(" Position : ",Pos), 

nl, write(" Player Number : ",P_number), 

nl, write(" Player's Height :  ",Ht," ft-in"), 

nl, write(" Player's Weight :  ",Wt," lb "), 

nl, write(" Player's NFL-exp : ",Exp," hyear(s)"), 

nl, write(" Player's College : ",College), 

nl, nl, !,nl, write("Press space bar"), 

readchar(_),removewindow. 

 . 2.5     . 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 

. 2.5.  ,  ь    

 
   є     '  , 

 є   .     
    .  process(3), 

     , є : 
 

View Windows 

 
 
 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *    
* 1. Add a player to database              * 

* 2. Delete a player from database      *      

* 3.View a player from database         * 

* 4. Quit from this program                 *   

*                                                              * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *   * 

Please enter your choice, 1, 2, 3 or 4: 

NFL League Player
 Player name: Jim  McMahor 

Team name: Chicago Briars 

Player  number: 9 

Position: QB 

Player’s heigest: 6-1 

Player’s weigest: 190 

Player’s NFL exp: 5 

Player’s college: Brigham Young. Press space bar, 
 

Press space bar. 

PRO FOOTBALL  DATABASE 

 

 

 

 

 

 

 

 

 

 



95 

process(3) :- 

makewindow(5,7,7," No Luck ",14,7,5,60), 

shiftwindow(5), 

write("Can't find that player in the 

database."),nl, 

write("Sorry, bye!"), 

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow, 

shiftwindow(1). 

ь     

 process(4) є      

 .    є  .  є  
    ,       

: 
process(4) :- 

write("Are you sure want to quit (y/n)"), 

readln(Answer), 

frontchar(Answer,' ',_), !. 

 frontchar       

  є    Y.    ,  

,  є     repeat  

menu. 

ь    

       
   .    ,   1  

  4,     : 
process(Choice) :- 

Choice < 1, error. 

process(Choice) :- Choice > 4, error. 

    error: 
error :- 

write("Please enter a number from 1 to 4."), 

write("(Press the space bar to continue)"), 

readchar(_). 
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2.2.3.       

є    є  “     ” 
(  2.1). 

______________________________________________________________ 
 2.1 

/* :        */ 

/*              : PROG0901.PRO                */ 

/*                                                */ 

/* :    ,  є   */ 
/*   ь  : ,   */ 

/*                  .       */ 

/*            є  .   */ 

/* :     є    */ 

/*              є    ' ь.  */ 
domains 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

repeat 

do_mbase 

assert_database 

menu 

process(integer) 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

error 

goal 

do_mbase. 

clauses 

repeat. 

repeat :- repeat. 

/*      */ 
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player("Dan Marino","Miami Dolphins",13,"QB","6-

3",215,4, "Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE","6-

5",263,4, "Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB","6-

5",210,2, "Miami"). 

player("Doug Cosbie","Dallas Cowboys",84,"TE","6-6",235,8,  

"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB","6-

4",223,7, 

"Arizona State"). 

/* ь   */ 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

assertz( 

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College) ), 

fail. 

assert_database :- !. 

clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

/*   є   є ь    . 

   ,  є   
  .       

 .*/  

do_mbase :- 

assert_database, 

makewindow(1,7,7," PRO FOOTBALL DATABASE ",0,0,25,80), 

menu, 

clear_database. 

menu :- 

repeat, 

clearwindow, 

write(" * * * * * * * * * * * * * * * * * * * "),nl, 

write(" * * 

"),nl, 
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write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database  * "),nl, 

write(" * 3. View a player from database * 

"),nl, 

write(" * 4. Quit from this program * 

"),nl, 

write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * "),nl, 

nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : "), 

readint(Choice),nl, 

process(Choice), 

Choice = 4, 

!. 

/*       */ 

process(1) :- 

makewindow(2,7,7," Add Player to DATABASE 

",2,20,18,58),  

shiftwindow(2),  

write("Enter player name: "), readln(P_name),  

write("Enter team: "), readln(T_name),  

write("Enter player number: "), readint(P_number),  

write("Enter position: "), readln(Pos),  

write("Enter height: "), readln(Ht),  

write("Enter weight: "), readint(Wt),  

write("Enter NFL exp: "), readint(Exp),  

write("Enter college: "), readln(College), 

assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt, 

Exp,College)), 

write(P_name," has been added to the database."), 

nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow. 

/*       */ 
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process(2) :- 

makewindow(3,7,7," Delete Player from DATABASE 

",10,30,7,40),  

shiftwindow(3),  

write("Enter name to DELETE: "), readln(P_name), 

retract(dplayer(P_name,_,_,_,_,_,_,_)),  

write(P_name," has been deleted from the database."),  

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow. 

/*     */ 

process(3) :- 

makewindow(4,7,7," View Window ",7,30,16,47),  

shiftwindow(4),  

write("Enter name to view: "), readln(P_name), 

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

nl, write(" NFL League Player"),nl, 

nl, write(" Player Name : ",P_name), 

nl, write(" Team Name : ",T_name), 

nl, write(" Position : ",Pos), 

nl, write(" Player Number : ",P_number), 

nl, write(" Player's Height :  ",Ht," ft-in"), 

nl, write(" Player's Weight :  ",Wt," lb "), 

nl, write("Player's NFL-exp : ",Exp," year(s)"),nl,  

write(" Player's College : ",College), 

nl, nl, !, 

nl, write("Press space bar"), 

readchar(_), 

removewindow. 

process(3) :- 

makewindow(5,7,7," No Luck ",14,7,5,60), 

shiftwindow(5), 

write("Can't find that player in the database."),nl, 

write("Sorry, bye!"), 

nl, !, 

write("Press space bar."), 
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readchar(_), 

removewindow, 

shiftwindow(1). 

/*    */ 

process(4) :- 

write("Are you sure want to quit (y/n)"), 

readln(Answer), 

frontchar(Answer,' ',_), !. 

/* ь     */ 

process(Choice) :- 

Choice < 1, error. 

process(Choice) :- Choice > 4, error. 

error :- 

write("Please enter a number from 1 to 4."), 

write("(Press the space bar to continue)"), 

readchar(_). 

/***** ь 
 *****/  

        clauses.  

 є , assert_database є  dplayer, 

    ,      player,  

     .    , 
   ,    . 

 

2.3.        

     є ,      
     є   '  

' .  , ,     -  
  . 

є  є ,      ( ), 
   '       

' .        . 
 

2.3.1.   

 -    - ,  є   
є      .   
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       .   є  
   ,   –   .   

   є    
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                –   
       –   

. 2.6.     

 

      ( . 2.6). 
 є   є     ,  

   '  ( . 2.5).     , 
 ,         process 

 .   ,     process. , 

, process(1) є  dbassert,   є  , 

є  dbass.       

 ,   –   . 
     . 2.7.     

Do_dbase

 
Menu 

Process 1
-
 

Process 2
-
 

Process 3

Process 4
 

basdeert dbass

dbretract dbret

dbread dbaacess

 
(  -

 ’ ) 

-
 

Dbret1

dbrd
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   .  
  – dbassert  dbass  process(1)   

  .       
,      . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 2.7.     

 

2.3.2.    

  "  "    
  .      'є  

-    . 2.5. 
          

  .  ,     
  .  ,  -   

є       ,     

Menu

Do_dbase

dbaseert 
 

dbretract dbread 
 

dbass 
 

dbret 
 

dbrd 
 

Dbret1 dbaacess 
 

Process 1 
 

Process 2 
 

Process 3 
 

Process 4 
 

Menu 
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  . ,    є   'є  "  
".    ,       

'є     football.    ,   

 ,  є .  є  
 '   є   ,    

 . 
 

 2.5  

І ,  є ь    " ь  " 

 
        : 

team(name, school, city, state, color, stadium, 

coach, year, team_power, offensive_power, 

defensive_power, winning_power, home_power) 

 ' є     database.   

 (   domains) 'є   .    

domains є  : 
domains 

file = datafile ; 

indexfile 

name, school, city, state, color, 

stadium, coach  = string 

 
  
  
 
 

  
 

'   
,     

 
  
  
    
   

’є  -  
name  
school 
 city 
 state 
 color  
stadium  
coach  
year 
team_power 
offensive_power 
defensive_power 
winning_power 
home_power 

  
 String 
 string  
string  
string 
 string  
string 
 string  
integer 
integer 
integer 
integer 
integer 
integer 
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year,team_power, offensive_power, 

defensive_power, winning_power, home_power = 

integer 

 ь      : 

do_dbase   /* ь */ 
menu /*     */ 

process /*      */ 

      ,   
 – : ,    . 

   є       
 .    predicates  : 

predicates 

repeat 

menu 

process(integer) 

do_dbase 

dbassert(dbasedom) /*   */ 

dbass(dbasedom, string, string) 

dbretract(dbasedom)   /*     */ 

dbret(dbasedom, string, string) 

dbret1(dbasedom, real) 

dbread(dbasedom) /*   */ 

dbrd(dbasedom, string, string) 

dbaaccess(dbasedom, real) 

 do_dbase є   є  .   

     clauses. 

 ,    , do_dbase є  menu. 

є   menu є    process;     

,      .  
 do_dbase  menu є   ,     

 "     ".  process    

 є   ,   : 
1) process(1) є   dbassert,  

      ; 
2) process(2) є   dbretract,  є 

    ; 
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3) process(3) є   dbread,  є 
      . 
     : 

dbassert(Term) :- 

dbass(Term,"cfootball.ind","cfootball.dba"). 

dbretract(Term) :- 

dbret(Term,"cfootball.ind","cfootball.dba"). 

dbread(Term) :- 

dbrd(Term,"cfootball.ind","cfootball.dba"). 

  
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

. 2.8.  ь     ь   

 
dbass(Term,Indexfile,Datafile) :- 

existfile(Indexfile), 

existfile(Datafile), 

openappend(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openappend(indexfile,Indexfile), 

*  *  *  *  *  *  *  *  *  *  *  *  
*  *  *  *  *                               
*  1. Add a team to 

database                         * 
* 2. Delete a team from database     *           

* 3.View a team from database        * 

* 4. Quit from this program             *   

*                                                          *

 

Enter team’s name: Boilermakers 

Enter school: Purdue University 

Enter city:  West Lafayette 

Enter state: Indiana 

Enter color:  Black and Gold 

Enter stadium: Roos-Ade Stadium 
Enter coach’s name: Leon Burtnett 

Enter year: 1986 

Enter team power: 99 

Enter offensive power: 26 

Enter defensive power: 19 

Enter winning power: 3 

Enter home power: 4 

Boilermakers has been added to the database 

Press space bar. 

ADD A TEAM TO DATABASE 

COLLEGE FOOTBALL DATABASE
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writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

dbass(Term,Indexfile,Datafile) :- 

openwrite(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openwrite(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

       
writef("%7.0\n",Pos), 

     ,  є   
Pos.    є  ,  є    . 

, є   Pos, є     . 

   dbass       

 .   ,  , , 
 є   ,    є  

existfile,   openappend  openwrite. 

 . 2.8     ,      
   .     

 . 
ь    

 dbretract є   .  є  dbret, 

          
 . 

dbret(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openmodify(indexfile,Indexfile), 

dbret1(Term,-1), 

closefile(datafile), 

closefile(indexfile). 
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  є    dbret1,  є 
     : 
dbret1(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(Dbasedom,Term), !, 

filepos(indexfile,-9,1), flush(indexfile), 

writedevice(indexfile), writef("%7.0\n",-1), 

readdevice(keyboard), writedevice(screen). 

 flush є       

 .    dbret1  є   ,  

    . 
      є   

dbret1: 

dbret1(Term,_) :- 

readdevice(indexfile), 

readreal(Datpos1), 

dbret1(Term,Datpos1). 

 

ь    

  dbrd є    ,    

.     : 
dbrd(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openread(indexfile,Indexfile), 

dbaaccess(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

    ,  є   
 dbaaccess,  є       .  

,  є   , є   : 
dbaaccess(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), 

readterm(dbasedom,Term). 
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  є ,  '    ,  
є   Datapos.    є   

    dbaaccess: 
dbaaccess(Term,_) :- 

readdevice(indexfile), 

readreal(Datpos1), 

dbaaccess(Term,Datpos1). 

  є      ,   є 
   .   ,   ; 

 ,  .     Term є  
 . 

         
   . 2.9.       
. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

. 2.9. ь       

 

 

 

 

 

 

 

COLLEGE FOOTBALL 

*  *  *  *  *  *  *  *  *  *  *  *  
*  *  *  *  *                              
*  1. Add a team to 

database            * 
* 2. Delete a team from database     *           

* 3.View a team from database        * 

* 4. Quit from this program                *   

*                                                             *

Enter team’s name: Boilermakers 

Boilermakers        West Lafayette                

Indiana 

Purdue University  Roos-Ade Stadium  

Leon Burtnett 

Black and Gold 
 

1986 

 Team power                                  = 99 

 Offensive power                            =26 

 Defensive power                            =19 

 Winning power                              = 3 

 Home power                                   = 4 

 Press space bar. 
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2.3.3.    “ ь  ” 

 

 "  " (  2.2) є 
      . 

______________________________________________________________ 
 2.2 

/* :       ь  .   */ 

/*                 : PROG0902.PRO         */ 

/* :   ,  є */ 
/*  ь   ь   */ 

/*   є  :      */ 

/* , ,   . */ 

/*      є         */ 

/* :   є    */ 

/*       є    .    */ 

/*       І '  ь   - CFOOTBALL.DBA,    */ 

/*      '  '      - */ 

/*     CFOOTBALL.IND.  ь   */ 

/*         .                 */ 

domains 

file = datafile ; 

indexfile 

name, school, city, state, color, 

stadium, coach  = string 

year,team_power, offensive_power, 

defensive_power, winning_power, home_power = 

integer 

database 

team(name, school, city, state, color, stadium, 

coach, year, team_power, 

offensive_power,defensive_power, winning_power, 

home_power) 

predicates 

repeat 

menu 

process(integer) 

do_dbase 
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dbassert(dbasedom) 

dbass(dbasedom,string,string) 

dbretract(dbasedom) 

dbret(dbasedom,string,string) 

dbret1(dbasedom,real) 

dbread(dbasedom) 

dbrd(dbasedom,string,string) 

dbaaccess(dbasedom,real) 

goal 

do_dbase. 

clauses 

/*   є   є ь      

. 

 ь  ь   -

. Ґ ь   ,  

є     ь  

. */ 

/*      */ 

do_dbase :- 

makewindow(1,7,7," COLLEGE FOOTBALL DATABASE ", 

0,0,24,80), 

menu. 

menu :- 

repeat, 

clearwindow, 

nl, 

write(" * * * * * * * * * * * * * * * * * * *"),nl, 

write(" *                                   * 

"),nl, 

write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database  * 

"),nl, 

write(" * 3. View a player from database * 

"),nl, 

write(" * 4. Quit from this program * 

"),nl, 
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write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : 

"),readint(Choice),nl, 

Choice > 0, Choice < 5, process(Choice), 

Choice = 4,!. 

/*       */ 

process(1) :- 

makewindow(2,7,7," Add a Team to DATABASE ", 

2,20,18,58), shiftwindow(2), write("Enter team's 

nickname: "), readln(Name), write("Enter school: "), 

readln(School), write("Enter city: "), readln(City), 

write("Enter state: "), readln(State), write("Enter 

color: "), readln(Color), write("Enter stadium: "), 

readln(Stadium), write("Enter coach's name: "), 

readln(Coach), write("Enter year: "), readint(Year), 

write("Enter team power: "), readint(TMP), write("Enter 

offensive power: "), readint(OFP), write("Enter 

defensive power: "), readint(DEP), write("Enter winning 

power: "), readint(WNP), write("Enter home power: "), 

readint(HMP),nl, 

dbassert(team(Name,School,City,State,Color,Stadium, 

Coach,Year,TMP,OFP,DEP,WNP,HMP)), write(Name," has 

been added to the database."), nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow, 

shiftwindow(1). 

/*       */ 

process(2) :- 

makewindow(3,7,7," Delete  Team from DATABASE ", 

10,30,7,40), shiftwindow(3), write("Enter name to 

DELETE: "), readln(Name), 

dbretract(team(Name,_,_,_,_,_,_,_,_,_,_,_,_)), 
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write(Name," has been deleted from the database."), nl, 

!, 

write("Press space bar."), 

readchar(_), 

removewindow, 

shiftwindow(1). 

/*     */ 

process(3) :- 

makewindow(4,7,7," View  Team ", 

6,18,17,58), shiftwindow(4), write("Enter the 

team's nickname: "), readln(Name), 

dbread(team(Name,School,City,State,Color,Stadium, 

Coach,Year,TMP,OFP,DEP,WNP,HMP)),nl, write("   

",Name),nl, 

write("   ",School,"   ",City,"   ",State),nl, 

write("   ",Color,"   ",Stadium,"   ",Coach),nl,nl, 

write(" ",Year),nl,nl, 

write(" Team Power = ",TMP),nl, 

write(" Offensive Power = ",OFP),nl, 

write("        Defensive Power     = ",DEP),nl, 

write("        Winning Power       = ",WNP),nl, 

write("        Home Power          = ",HMP),nl, 

!, 

write("Press space bar"), 

readchar(_), 

removewindow, 

shiftwindow(1). 

process(3) :- 

makewindow(5,7,7," Message Window ",14,7,5,50), 

shiftwindow(5), 

write("Can't find that team in the database."),nl, 

write("Sorry, bye!"), 

closefile(datafile), 

closefile(indexfile), nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow, 
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shiftwindow(1). 

/*    */ 

process(4) :- 

write("You are now exiting the 'College"), 

write(" Football Database' program."),nl, 

write(" Please press the space bar."), 

readchar(_), 

exit. 

repeat. repeat :- repeat. 

/*      */ 

dbassert(Term) :- 

dbass(Term,"cfootball.ind","cfootball.dba"). 

dbretract(Term) :- 

dbret(Term,"cfootball.ind","cfootball.dba"). 

dbread(Term) :- 

dbrd(Term,"cfootball.ind","cfootball.dba"). 

/*  dbass є    datafile 

 є  indexfile

 *

/ 

dbass(Term,Indexfile,Datafile) :- 

existfile(Indexfile), 

existfile(Datafile), 

openappend(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openappend(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

dbass(Term,Indexfile,Datafile) :- 

openwrite(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 
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closefile(datafile), 

openwrite(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

/*  dbret є    */ 

dbret(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openmodify(indexfile,Indexfile), 

dbret1(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

dbret1(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(Dbasedom,Term), !, 

filepos(indexfile,-9,1), flush(indexfile), 

writedevice(indexfile), writef("%7.0\n",-1), 

readdevice(keyboard), writedevice(screen). 

dbret1(Term,_) :- readdevice(indexfile), 

readreal(Datpos1), dbret1(Term,Datpos1). 

/*     dbrd  є       

datafile

 *

/ 

dbrd(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openread(indexfile,Indexfile), 

dbaaccess(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

dbaaccess(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(dbasedom,Term). 

dbaaccess(Term,_) :- readdevice(indexfile), 

readreal(Datpos1), dbaaccess(Term,Datpos1). 

/***** ь 
 *****/  
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   (  ) 

  

І   

,       ,  
        

,  є    .  -
,  є  ,     : 

capital("Washington DC","USA"). 

capital("London","England"). 

capital("Madrid","Spain"). 

     ,   
. 

        " – ".   
    : 

capital_is("Washington DC") :- 

country(is,"USA"),!. 

capital_is("London") :- 

country(is,"England"),!. 

capital_is("Madrid") :- 

country(is,"Spain"),!. 

      ,   
.  ,       ,   

   . 
 , , , ,     

      - .  
   ,      

  . 
 

2.4.3.   

  –      ,   
  є  .    

   ,      
  .  є    

    .      
     .  -    

     ,   

 

 

 

 

 

 

 

 

 

 



120 

   .    ,    
,    ,    ,  є 
      ,   .  
      ,  
є     .   є 

,   " " .    
 " ".       є 

,         ,    
.      є ,  

  ,    . 
   є,      

,     .  є  
  ,  є  ,  ,   

  .     . 
   , ,   

' ,  є   .   "  –  
?"    ,  є   , : 
capital("Madrid","Spain"). 

     ,   є  
" ". 

   є      
  (   )   (?)     (   

).   : "    є   "  < >  
 ",   < >,    ".  

є   : 
capital_is("Madrid"):- 

country(is,"Spain"), !. 

   .      
  є    ,    . 

   - ,    , 
є   ,    ,  ,  

  . 
 

2.4.4.  ь   

   є є   
   .  є   є   

 : 
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1.  ,   ,    
. 
2.      . 
3.       . 
4.  " "  . 

       
  .     ,    

, ,     .   
     –  ,  
 ,      . 

 ,      
    . 

 –       . 
    ,  

,    ,     
. 

      
    ,     , 

   .       
. ,     ,   

 1,  є  " "  " ",     
 . 

    -   
          

  ’  .     
       ,    
  . 

,    є  " "  
. ,  ,  є ,  

  , є    . 
     є    

   .       
  .  "  є   

  ?" ,  : 
Medication (Prescription,"allergy headache"). 
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        , 
     .    

- ,    ,  .  
 

2.4.5. ь     

1.   . 
2.       . 
3.     ? 
4.     .  
5.      . 
6.   є      . 
7.       ,    

 є  -   Є ,  ,   
     .  

8.        . 7  
 ,  ,   , є    

          . 
 

2.5. ,     , 

 ґ ь      

 

2.5.1.   ,  ґ ь      

    є     
    .         

 .   є    .  
,  є   ,   є є    

 .      
. 

,  ,  є    (  -
)   ,        
 .       

 ,  є  є   .  
      : 
1.  є       . 
2.       ,   

є      . 
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3.  є  ,     
. 

   є   є   
"  ". 

 ,  є   ,    
є  .         5000 

 .         
        . 

, ,   , є    
.   є    . 

  є  ,   ,  
 .      .    

          
 : 

1.       
 . 

2.    . 
3.  ,   ,  

 . 
    -     – 

    .  є  
        . 

,        
    .  є   

 .      
 ,    ,    

     є  .   
є  . ,    , 

  є  . 
     ,    . 

 є  ,    22 ,     
.   є  , ,  є,  , 

      100 . 
    ,     ,  

   .     22      
   .  є ,  є     100  – 

,   .       
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 ,     ,     
 -     . 

        
: 

dog_is ("Beagle") :- 

it_is ("short-haired dog") , 

positive (has,"height under 22 inches") , 

positive (has,"long ears"), 

positive (has,"good natured personality"), !. 

dog_is ("Great Dane"):- 

it_is("short-haired dog"), 

positive(has,"low-set tail"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"), !. 

         
  positive  : 

positive(has,"short-hair"). 

   it_is є   "  " 
(  ,  ,  ’ )   

 ,        
( . . 11.1).  ,  є   , є  

 ( )  ,     
є    '   .    

    .      
  ,        
.  ,    є   , 

 .       . 
-  є       . 
  ,    ,  є   

     .    
,   - .     

,      - . 
 ,      ,  ,  є  

 , є  ,        
 .  є  ,     

 ,     . 
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 є        
: 
1.  є   ,     . 

 є       . 
2.  є      ,  

 є  -   ’  
. , -     
  . 

3.  є    , 
        . 

 ,    ,  є   ,   
 є   – .     , 

  ,   ,   є   
- .  є   ,      
. 

     ,   , є 
 ,       .  

    ,    
 .  ,    ,  є   , 

    є  . 
       : 

rule(1,"dog","Beagle",[1,2,3,4]). 

rule(2,"dog","Great Dane",[1,5,3,4,6]). 

cond(1,"short-haired"). 

cond(2,"height under 22 inches"). 

cond(3,"longer ears"). 

cond(4,"good natured personality"). 

cond(5,"low-set tail"). 

cond(6,"weight over 100 lb"). 

,      rule   – 

 ,   –  'є  (" ")    – 
 .      .    є   

   cond (умова).   cond   

  -  ,   . 
       ,   

    rule.    , 
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 є   , є   ,   
 . 

     є  . 
 ,    ,  ,   

  - ,         
є .   є   

  . 
   є     

.   є , ,       
 ,  є .   ,   

 ,        
,        .  

-      , , ,  
     .  ' , , 

  .       
 є . ,  ,  є   ,  

     ,      . 
 ,   , є   . 

           
 ,  ,  є    . 

        ,  
     .  є   

    ,   .  , 
   ,      

  ,     ,   
  ,   . 

  є      
,      ,     

 ' ,  ,  є   , –   
 . , ,      

,    є    –  ,   
 . 

 ,    ,  є     
,  є   ,     ,  

  ,    ,    
  є  . 
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  є       
  .    ,  

 .     ,  
       .   

      -
,     . 

  є    (   
,  є   ,  ,  є   ) 
    .    є   

         .    
       .   

 .       ,  
  . 2.11.   є     
    .  , ,   

 'є  є ,  - є ,  
,    – . 

С

К -

 

-

і ь
 ь ь  

є

К  

і ь
І ь

 
К і С

 
. 2.11.           

 
       

  .     
  .     

 , є -  є   . 
     є ,     
      .  є  
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'є   , ,  є    .   
    : 

1)  ь; 
2)  ь; 
3)    22 ; 

4)    30 ; 

5) ь   ; 

6)  ; 

7)  ; 

8)  ь   100 .  

      ,  
.      : 
     

ь  ь  1,3,5,7 

    1,3,6,7 

    1,4,6,7,8 

ь   1,5,6,7, 

 є ь  2,3,5,6,7 

І ь    2,4,6 

    2,4,5,7 

   2,5,7,8,  

  є       
.         

,       
           

.  
 

2.5.2.  ,  ь    
  ,     -  

  .     ,  ,  
є    ,   є  ,  

      .    
   ,    ,  

      .    
  . 2.11    .  
      ,    

.        .  
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     .    ,   
.   ,    ,    

 .  
,     ,   
 ,       . 

. 2.12 є  . 
 . 2.12  ,    (  ) є – 

do_expert_job (   ).  ask(X,Y) ( )  

remember(X,Y,Reply) ( ' )     

.         
. 

  ,      
 - ,  є   .    

 .         
  ( ).   є    

.        
(  )   є    (   

). 
    :  

database  

xpositive(symbol,symbol) 

xnegative(symbol,symbol)  

predicates  

do_expert_job 

do_consulting 

ask(symbol,symbol) 

dog_is(symbol) 

it_is(symbol) 

positive(symbol,symbol) 

negative(symbol,symbol) 

remember(symbol,symbol,symbol) 

 

 

 

 

 

 

 

 

 

 



130 

do_expert_
job

do_
consulting

setap_
windows

dog_is

it_is

negative

positive

xpositive

not
(negative)

ask

remember

asserta

assertz

clear_facts

restract
(xnegative)

retract
(xpositive)

К і

я

і  

і я

 
. 2.12.      ,  ь   , 

    

 

clear_facts  

  xpositive  xnegative   

     .   
   є   ,    –  
 . 

     :    
 .        

     .   
,  є  ,       

( . . 2.13).  it_is є  .   

positive є     .  it_is, 

 positive   .    

   - є : 
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do_expert_job

setap_window do_consulting

dog_is

it_is(sumbol)

xpositive()

positivi()

not(negative())

retract(xpositive())

ask(x,y)

remember(x,y,Reply)

asserta(xpositive(x,y)) asserta(xnegative(x,y))

retract(xnegative())

clear_facts

. 2.13.     ,  є ь   ,  

    

 

dog_is("Cocker Spaniel") :- 

it_is("long-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low set tail"), 

positive(has,"longer ears"), 

positive(has,"good natural personality"),!.  

       ,  
 ,        

 " " (  ' )    
.  positive  negative   

       .  
remember ( ' ) є     

yes ( )  no ( є),       

: 
positive(X,Y) :- 

xpositive(X,Y),!. 

positive(X,Y) :- 

not(negative(X,Y)),!, 

 

 

 

 

 

 

 

 

 

 



132 

ask(X,Y).  

negative(X,Y) :- 

xnegative(X,Y),!.  

remember(X,Y,yes) :- 

asserta(xpositive(X,Y)). 

remember(X,Y,no) :- 

asserta(xnegative(X,Y)), 

fail.  

clear_facts :- 

retract(xpositive(_,_)), 

fail. 

clear_facts :- 

retract(xnegative(_,_)), 

fail.  

    ( ) – '  
,   ,    .  

 do_expert_job ( є  )   

do_consulting ( є  )   ' .  

ask(X,Y) ( ) є     є   . 

 ,  є     . 
    :  

do_expert_job :- 

setup_window, 

do_consulting, 

write("Press space bar."),nl, 

readch(_), 

removewindow, 

exit.  

setup_window :- 

makewindow(1,7,7,"AN EXPERT SYSTEM",1,16,22,58), 

nl,write("* * * * * * * * * * * * * * * * * * * 

*"), 

nl,write("            A Dog Expert "), 

nl,write(" "), 

nl,write("This is a dog identification system. "), 

nl,write("Please answer the question about "), 

nl,write("the dog you would like by typing in "), 
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nl,write("'yes' or 'no'. "), 

nl,write("* * * * * * * * * * * * * * * * * * * 

*"), 

nl,nl.  

do_consulting :- 

dog_is(X),!,nl, 

write("the dog you have indicated is 

a(n)",X,"."),nl, 

clear_facts. 

do_consulting :- 

nl,write("Sorry I can't help you ! "), 

clear_facts.  

ask(X,Y) :- 

write("  Question :- ",X," it ",Y," ?"), 

readln(Reply), 

remember(X,Y,Reply).  

 ,    do_expert_job є  

setup_window (  )  do_consulting ( є 
).   є   .  

є є   ;    "  – " 
,    .   
є   . 

  'є        
      .  2.4   

. 
______________________________________________________________ 

 2.4  

/* :     :prog1001.pro */ 

/* :    . */ 

/*   ,  є ь        */ 

/* :     .  */ 

/*  є      */ 

/*    */  

domains  

database  

xpositive(symbol,symbol) 

xnegative(symbol,symbol)  
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predicates  

do_expert_job 

do_consulting 

ask(symbol,symbol) 

dog_is(symbol) 

it_is(symbol) 

positive(symbol,symbol) 

negative(symbol,symbol) 

remember(symbol,symbol,symbol) 

clear_facts  

goal  

do_expert_job  

clauses  

/*  ь   ( ) */  

do_expert_job :- 

makewindow(1,7,7,"AN EXPERT SYSTEM",1,16,22,58), 

nl,write("* * * * * * * * * * * * * * * * * * * *"), 

nl,write("  WELCOME TO A DOG EXPERT SYSTEM "), 

nl,write(" "), 

nl,write("This is a dog identification system. "), 

nl,write("Please answer the question about "), 

nl,write("the dog you would like by typing in "), 

nl,write("'yes' or 'no'. "), 

nl,write("* * * * * * * * * * * * * * * * * * * *"), 

nl,nl. 

do_consulting, 

write("Press space bar."),nl, 

readch(_), 

removewindow, 

exit.  

do_consulting :- 

dog_is(X),!,nl, 

write("the dog you have indicated is a(n)",X,"."),nl, 

clear_facts. 

do_consulting :- 

nl,write("Sorry I can't help you ! "), 

clear_facts.  
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ask(X,Y) :- 

write("  Question :- ",X," it ",Y," ?"), 

readln(Reply), 

remember(X,Y,Reply).  

/* І   */  

positive(X,Y) :- 

xpositive(X,Y),!. 

positive(X,Y) :- 

not(negative(X,Y)),!, 

ask(X,Y).  

negative(X,Y) :- 

xnegative(X,Y),!.  

remember(X,Y,yes) :- 

asserta(xpositive(X,Y)). 

remember(X,Y,no) :- 

asserta(xnegative(X,Y)), 

fail.  

clear_facts :- 

retract(xpositive(_,_)), 

fail. 

clear_facts :- 

retract(xnegative(_,_)), 

fail.  

/*  І І  */  

dog_is("English Bulldog") :- 

it_is("short-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"),!.  

dog_is("Beagle") :- 

it_is("short-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Great Dane") :- 

it_is("short-haired dog"), 

positive(has,"low-set tail"), 
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positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"),!.  

dog_is("American Foxhound") :- 

it_is("short-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Cocker Spaniel") :- 

it_is("long-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low-set tail"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Irish Setter") :- 

it_is("long-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"longer ears"),!.  

dog_is("Collie") :- 

it_is("long-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"),!.  

dog_is("St. Bernard") :- 

it_is("long-haired dog"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"),!.  

it_is("short-haired dog") :- 

positive(has,"short-haired"),!.  

it_is("long-haired dog") :- 

positive(has,"long-haired"),!. 

/* І Ь         */ 

 
         

 .    є     
        є 

 

 

 

 

 

 

 

 

 

 



137 

 Sorry I n't help you ( ,     

).  . 2.14     . 
  ,     

,         
  ,    " "   

.    - ,   
         

.  
 
AM EXPERT SYSTEM 
Dog_is(X) **************************************** 
 Nl, write WELCOME TO A DOG EXPERT SYSTEM 
 Clear_fac 
  This is a dog identification system, 
 Do_connsulti   Please response by typing in 
         Nl, write  ‘yes’ or ‘no’.       Thank you. 
 Clear_fac  
                                 **************************************** 
 Ask (X,Y) :_  
 Write (“  Question: - has it, short-haired? no 
 Readln (Re Question: - has it, long-haired? yes 
 Remember ( Question: - has it, height under 22 inches? yes 
 Question: - has it, low set-tail ? yes 
  /*  INFEREN Question: - has it, longer ears? yes 
Me                            Question: - has it, good natured personality?yes 
Positive                     Your dog may be a(n) Cocker Spaniel 
negative    

 remember _  clear_facts _ Prees the SPACE bar _ Use first letter of option or 
select with  _> or <_ 

 

. 2.14.    ,  є ь   ,  

    

  
 

2.5.3.  ,  ґ ь    
  ,   ,   

  ,  є   .    
           

    .    
   ,       

 . ,  є  ,   
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. 2.15. 
 . 2.15         
    .    ,    

,   .       
.     ,   
 ,    . 2.16.   

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

. 2.15.      ,  є ь   ,  

    
 

  є,    do_expert_job 

є  show_menu.   є   

 .   є     
Choice ( )   process(Choice)    

  .  process(0)  process(2) 

    .  process(1) є  

do_consulting (  ).  ,  

do_consulting,   ,     

 .  eval_reply є    

. 

  
 

 clear 

do_answe

listopt 

notest(   )

inpq(   )

: 

  

process(0) 

process(1) 

process(2) 

show_ 
menu 

-
 

do_ 
consu
lting 

go(   ) 

clear 

erase 

goes(   )

info(   ) 

eval_repl

check(   )
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do_expert_job

show_menu

process(1)

do_conculting

process(2)process(0)

goes( ) go( ) clear erase

clear info( ) eval_repli check( )

notest( ) inpg( )

do-answer

listopt

 . 2.16.     ,  є ь   ,  

   

 

     -   
,  є   .  ,   , –  

  
domains. 

domains  

CONDITIONS = BNO * 

HISTORY = RNO * 

RNO, BNO, FNO   = INTEGER 

CATEGORY = SYMBOL  

  database   :  
database  

rule(RNO, CATEGORY, CONDITIONS) 

cond(BNO, STRING) 

yes(BNO) 

no(BNO) 

topic(string)  
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  rule ( )       cond 

( ) є  (   ),    . 
 yes ( )  no ( є)   .  

topic ( )      ( -   ). 

 predicates є      

: 
do_expert_job 

show_menu 

do_consulting 

process(integer) 

info(CATEGORY) 

goes(CATEGORY) 

listopt 

erase 

clear 

eval_reply(char)  

 do_expert_job ( є  ) є  

.  erase ( ) є      
  – .  clear ( ) є     

yes ( )  no ( є).       
. 

go(HISTORY, CATEGORY) 

check(RNO, HISTORY, CONDITIONS) 

notes(BNO) 

inpo(HISTORY, RNO, BNO, STRING) 

do_answer(HISTORY, RNO, STRING, BNO, INTEGER)  

           
 'є         . 
 check ( ) є  ,    

 .   notest   

 yes ( )  no ( є).  do_answer (  ) 

є       . 
 ,  є   , є   ,  

   .      : 
rule  cond.   : 
topic("dog"). 

topic("short-haired dog"). 

topic("long-haired dog").  
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rule(1, "dog",             "short-haired dog", [1] ). 

rule(2, "dog",             "longt-haired dog", [2] ). 

rule(3, "short-haired dog","English Bulldog ", [3,5,7]  ). 

rule(4, "short-haired dog","Beagle", [3,6,7] ). 

rule(5, "short-haired dog","Great Dane", [5,6,7,8] ). 

rule(6, "short-haired dog","American Foxhound",[4,6,7] ). 

rule(7, "long-haired dog", "Cocker Spaniel", [3,5,6,7] ). 

rule(8, "long-haired dog", "Irish Setter",   [4,6] ). 

rule(9, "long-haired dog", "Collie",         [4,5,7] ). 

rule(9, "long-haired dog", "St. Bernard",    [5,7,8] ).  

cond(1, "short-haired" ). 

cond(2, "long-haired" ). 

cond(3, "height under 22 inches" ). 

cond(4, "height under 30 inches" ). 

cond(5, "low-set tail" ). 

cond(6, "longer ears" ). 

cond(7, "good natured personality" ). 

cond(8, "weight over 100 lb" ).  

  "  "  ,   'є    
rule –   .    ,   

    .  cond    

 . 
  " "      

.       , 
,  go,        

 – .  є   rule  cond  

'      . 
  є ,  check ( ), 

   .      , 
    'є   .  є   

 'є     . 
  є ,       

         , 
  .    є ,  

є    є    .   
  ,     . 
        

є  . 
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   ,  є    
 ,  є   . 

 
go(HISTORY, Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

check(RNO,HISTORY,[BNO|REST]) :- 

yes(BNO),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- no(BNO),!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

notest(BNO1),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

yes(BNO1), 

!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,TEXT), 

inpo(HISTORY,RNO,BNO,TEXT), 

check(RNO,HISTORY,REST). 

check(_,_,[]).  

notest(BNO) :- no(BNO),!. 

notest(BNO) :- not(yes(BNO)),!.  

do_answer(_,_,_,_,0) :- exit. 

do_answer(_,_,_,BNO,1) :- 

assert(yes(BNO)), 

shiftwindow(1), 

write(yes),nl. 

do_answer(_,_,_,BNO,2) :- 

assert(no(BNO)), 

write(no),nl, 
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fail.  

erase :- retract(_),fail. 

erase.  

clear :- retract(yes(_)),retract(no(_)),fail,!. 

clear. 

       . 
,     є  ,  

  - є         3, 
5, 6,  7. 

      є  
      .   

  do_consulting (  ),    

 є  go.   –    

.  
go(HISTORY, Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

    dog   ,  

 Mygoal (  ) є  "dog" ( ). є  

  rule(1,"dog","short-haired dog",[1])    

COND є    [1].   rule є  

  check ( ). є  ,  check є 
   cond    BNO,  є 1.  

check є    fronttoken,    

_COND.   є . 

 check є    cond  COND   

.   check є    "short-

haired" ( )  є    TEXT  inpq. 

 inpq є    : Question: - short-

haired? ( : – ?) 

 є ,     1  
   2  .  inpq є  

,     2,  є   . 
 є   rule ,  RNO,  є 2. 

  check є   COND,  є 2,  

  rule, є     COND  
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є    .    
,  , ( . 10.12),    rule  cond 

є    : 
rule(1), cond(1), 

rule(2), cond(2), 

rule(7), cond(3), 

rule(7), cond(5), 

rule(7), cond(6), 

rule(7), cond(7).  

    COND   є  [3; 5; 

6; 7].   є       7.  
' є    'є  "Cocker-Spaniel" ( - є )  

 rule, ,      . 

   є  .  
 є          

,     .       
   .  process(1) є 
 do_consulting,   є   є goes(Mygoal).  

 є     є  go(Mygoal),  

є     .   І є  

є  yes  no  .     : 
inpo(HISTORY,RNO,BNO,TEXT) :- 

write("Question :-",TEXT," ? "), 

makewindow(2,7,7,"Response",10,54,7,20), 

write("Type 1 for 'yes' ,"),nl, 

write("Type 2 for 'no' : "),nl, 

readint(RESPONSE), 

clearwindow, 

shiftwindow 

do_answer( HISTORY,RNO,TEXT,BNO,RESPONSE).  

  є є   ,    . 
 write  readint   є   ,  

 do_answer є є  . 

  'є    ,    
    ,  є   .  2.5 – 
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 2.5  

/* :     :prog1002.pro */ 
/* .    , */ 
/*  є ь          */ 
/* :     .  */ 
/* є ь     ( ),   ( )*/ 
/*   ь   ( І).  */ 
/*   є ь    '  */  
domains  
CONDITIONS = BNO * 
HISTORY = RNO * 
RNO, BNO, FNO   = integer 
CATEGORY = symbol  
database  
/*    */  
rule(RNO, CATEGORY, CONDITIONS) 
cond(BNO, string) 
yes(BNO) 
no(BNO) 
topic(string)  
predicates  
/*   ь    */  
do_expert_job 
show_menu 
do_consulting 
process(integer) 
info(CATEGORY) 
goes(CATEGORY) 
listopt 
erase 
clear 
eval_reply(char)  
/*    */  
go(HISTORY, CATEGORY) 
check(RNO, HISTORY, CONDITIONS) 
notes(BNO) 
inpo(HISTORY, RNO, BNO, STRING) 
do_answer(HISTORY, RNO, STRING, BNO, INTEGER)  
goal  
do_expert_job  
clauses  
/*   ( ) */  
topic("dog"). 
topic("short-haired dog"). 
topic("long-haired dog").  
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rule(1, "dog",             "short-haired dog", [1] ). 
rule(2, "dog",             "longt-haired dog", [2] ). 
rule(3, "short-haired dog","English Bulldog ", [3,5,7] ). 
rule(4, "short-haired dog","Beagle", [3,6,7] ). 
rule(5, "short-haired dog","Great Dane", [5,6,7,8] ). 
rule(6, "short-haired dog","American Foxhound",[4,6,7] ). 
rule(7, "long-haired dog", "Cocker Spaniel", [3,5,6,7] ). 
rule(8, "long-haired dog", "Irish Setter",     [4,6] ). 
rule(9, "long-haired dog", "Collie",           [4,5,7] ). 
rule(9, "long-haired dog", "St. Bernard",      [5,7,8] ).  
cond(1, "short-haired" ). 
cond(2, "long-haired" ). 
cond(3, "height under 22 inches" ). 
cond(4, "height under 30 inches" ). 
cond(5, "low-set tail" ). 
cond(6, "longer ears" ). 
cond(7, "good natured personality" ). 
cond(8, "weight over 100 lb" ).  
/*  ь   */  
do_expert_job :- 
makewindow(1,7,7," DOG EXPERT SYSTEM ",0,0,25,80), 
show_menu, 
nl,write(" Press space bar. "), 
readchar(_), 
exit.  
show_menu :- 
write(" "),nl, 
write(" * * * * * * * * * * * * * * * * *  * "),nl, 
write(" *          DOG EXPERT              * "),nl, 
write(" *                                  * "),nl, 
write(" *    1. Consultation               * "),nl, 
write(" *                                  * "),nl, 
write(" *                                  * "),nl, 
write(" *    2. Exit the system            * "),nl, 
write(" *                                  * "),nl, 
write(" * * * * * * * * * * * * * * * * *  * "),nl, 
write(" "),nl, 
write("Please enter your choice: 1 or 2 : "),nl, 
readint(Choice), 
process (Choice).  
process(1) :- 
do_consulting. 
process(2) :- 
removewindow, 
exit.  
do_consulting :- 
goes(Mygoal), 
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go([],Mygoal), 
!. 
do_consulting :- 
nl, write(" Sorry I can't help yuo."), 
clear. 
do_consulting.  
goes(Mygoal) :- 
clear, 
clearwindow, 
nl,nl, 
write(" "),nl, 
write("   WELCOME TO THE DOG EXPERT SYSTEM "),nl, 
write(" "),nl, 
write("This is a dog identification system. "),nl, 
write("To begin the process of choosing a "),nl, 
write("dog, please type in 'dog'. If you "),nl, 
write("wish to see the dog types, please "),nl, 
write("type in a question mark (?). "),nl, 
write(" "),nl, 
readin(Mygoal), 
info(Mygoal),!.  
info("?") :- 
clearwindow, 
write("Reply from the KBS."),nl, 
listopt, 
nl,write("Please any key. "), 
readchar(_), 
clearwindow, 
exit.  
info(X) :- 
X >< "?".  
listopt :- 
write("The dog types are : "),nl,nl, 
topic(Dog), 
write(" ",Dog),nl, 
fail. 
listopt.  
inpo(HISTORY,RNO,BNO,TEXT) :- 
write("Question :- ",TEXT," ? "), 
makewindow(2,7,7,"Response",10,54,7,20), 
write("Type 1 for 'yes' ,"),nl, 
write("Type 2 for 'no' : "),nl, 
readint(RESPONSE), 
clearwindow, 
shiftwindow(1), 
do_answer(HISTORY,RNO,TEXT,BNO,RESPONSE).  
eval_reply('y') :- 
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write("I hope you have found this helpful !"). 
eval_reply('n') :- 
write(" I am sorry I can't help you !").  
go(_,Mygoal) :- 
not(rule(_,Mygoal,_,_)),!, 
nl,write(" The dog you have indicated is a(n) ", 
Mygoal,"."),nl, 
write("Is a dog you would like to have (y/n) ?"), 
nl,readchar(R), 
eval_reply(R).  
/*   */  
go(HISTORY, Mygoal) :- 
rule(RNO,Mygoal,NY,COND), 
check(RNO,HISTORY,COND), 
go([RNO|HISTORY],NY).  
check(RNO,HISTORY,[BNO|REST]) :- 
yes(BNO),!, 
check(RNO,HISTORY,REST). 
check(_,_,[BNO|_]) :- no(BNO),!,fail. 
check(RNO,HISTORY,[BNO|REST]) :- 
cond(BNO,NCOND), 
fronttoken(NCOND,"not",_,COND), 
frontchar(_,COND,_,COND), 
cond(BNO1,COND), 
notest(BNO1),!, 
check(RNO,HISTORY,REST). 
check(_,_,[BNO|_]) :- 
cond(BNO,NCOND), 
fronttoken(NCOND,"not",_,COND), 
frontchar(_,COND,_,COND), 
cond(BNO1,COND), 
yes(BNO1), 
!,fail. 
check(RNO,HISTORY,[BNO|REST]) :- 
cond(BNO,TEXT), 
inpo(HISTORY,RNO,BNO,TEXT), 
check(RNO,HISTORY,REST). 
check(_,_,[]).  
notest(BNO) :- no(BNO),!. 
notest(BNO) :- not(yes(BNO)),!.  
do_answer(_,_,_,0) :- exit. 
do_answer(_,_,BNO,1) :- 
assert(yes(BNO)), 
shiftwindow(1), 
write(yes),nl. 
do_answer(_,_,_,BNO,2) :- 
assert(no(BNO)), 
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write(no),nl, 
fail.  
erase :- retract(_), 
fail. 
erase.  
clear :- retract(yes(_)), 
retract(no(_)), 
fail,!. 
clear. /*  ь   */ 

  

  є  ,    
 consultation ( є )  exit from the system (   

).   є ,     
 є  .    . 

 є   ,   Sorry I n't help 

you ( ,     ). 
 . 2.14, a     .  ,  

    .     
  ,  є  . 

 
                                        DOG  EXPERT  SYSTEM 
                  WELCOM TO THE DOG EXPERT SYSTEM 
                       This is a dog identification system 
                    To begin the process of choosing a 
                    Dog, please type in ‘dog’. If  yuo  
                    Wish to see the dog types, please 
                   Type in a question mark (?) 
                                                                                             Dog 
Question: - has it, short-haired? no 
Question: - has it, long-haired? yes 
Question: - has it, height under 22 inches? yes 
Question: - has it, low set-tail ? yes 
Question: - has it, longer ears? yes 
Question: - has it, good natured personality?yes 
 The dog you have indicated is a(n) cocker –spaniel, 
Is this a dog you wold like to have (y/n) ? 

. 2.14, a.   ,  є ь   ,  
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2.6.    

 

2.6.1.      
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і

do_exp

ert_job

slow_

menu

proces

s(1)

(load)

proces

s(3)

(save)

 і  

( . .2.16)

 

  

 2.15, a.       
 

 ,     ,    
. 2.16, a.      ,   . 2.16, 
    ,  є   .   

     process(1)  process(3),    
 . 

 є   15 ;   є    
15  rule .   , '    

 rule, є .  rule  cond '  
         

. , : 
 

rule(11,"illness","social anxiety",[12,15,16,17,18,13]) 
 

'     ( ):  
 

cond(12,"feel anxious most of time") 

cond(15,"anxious since giving up tobacco,alcohol, 

drugs") cond(16,"recently had a major upset in file") 

cond(17,"loss weight or eyes bulding") cond(18,"have sex 

life problem") 

cond(13,"feel anxious in meeting, particles, 

interviews")  
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 topic("illness") є   .   

 – "illness".  , ,      

,      topic("infectious 

diseases") (  ).     

 rule  cond      . 

 

do_expert_job

show_mehu

 -

( . .10.7)

process(3)

(sav e)

process(1)

(load)

 
. 2.16, .        

 

 

 

2.6.2.      
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  2.6  

/* :    : prog1003.pro */ 

/*         */ 

/* .    ,  

/* є ь    */ 

/* :     .   */ 

/* є ь     ( ),   ( )*/ 

/*   ь   ( ). */ 

/*   є ь    */  

domains  

CONDITIONS = BNO * 

HISTORY = RNO * 

RNO, BNO, FNO   = integer 

CATEGORY = symbol  

database  

/*    */  

rule(RNO, CATEGORY, CONDITIONS) 

cond(BNO, string) 

yes(BNO) 

no(BNO) 

topic(string)  

predicates  

/*   ь    */  

do_expert_job 

show_menu 

do_consulting 

process(integer) 

listopt 

evalans(char) 

info(CATEGORY) 

goes(CATEGORY)  

/*    */  

go(HISTORY, CATEGORY) 

check(RNO, HISTORY, CONDITIONS) 

notes(BNO) 

inpo(HISTORY, RNO, BNO, string) 

do_answer(HISTORY, RNO, string, BNO, integer) 

erase 

clear  

goal  

do_expert_job  
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clauses  

/*  ь   (  1) */  

do_expert_job :- 

makewindow(1,7,7,"MEDICAL EXPERT SYSTEM ",0,0,25,80), 

show_menu, 

nl,write(" Press space bar. "), 

readchar(_), 

exit.  

show_menu :- 

write(" "),nl, 

write(" * * * * * * * * * * * * * * * * *  * "),nl, 

write(" *      MEDICAL EXPERT              * "),nl, 

write(" *                                  * "),nl, 

write(" *    1. Load KBS                   * "),nl, 

write(" *    2. Consultation               * "),nl, 

write(" *    3. Save KBS                   * "),nl, 

write(" *    4. Exit the system            * "),nl, 

write(" *                                  * "),nl, 

write(" * * * * * * * * * * * * * * * * *  * "),nl, 

write(" "),nl, 

write("Please enter your choice: 1,2,3 or 4 : "),nl, 

readint(Choice), 

process (Choice).  

process(0). 

process(1) :- 

consult("illness.dba"). 

process(2) :- 

do_consulting. 

process(3) :- 

save("ILLNESS.DBA"). 

process(4) :- 

exit.  

do_consulting :- 

goes(Mygoal),nl,nl, 

go([],Mygoal), 

!. 

do_consulting :- 

nl, write(" Sorry I can't determine that one"), 

nl,write(" Please see a physician. "),nl, 

clear.  

goes(Mygoal) :- 
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clear, 

clearwindow, 

nl,nl, 

write(" "),nl, 

write(" WELCOME TO THE MEDICAL EXPERT SYSTEM   "),nl, 

write(" "),nl, 

write("This is an illnes identification system."),nl, 

write("To start the consultation process, "),nl, 

write("please type in 'illness'. "),nl, 

readin(Mygoal), 

info(Mygoal),!.  

go(_,Mygoal) :- 

not(rule(_,Mygoal,_,__,!,nl, 

write(" I think it is ",MYgoal,"."),nl,nl, 

write(" Is my diagnosis right (y/n) ?"),nl, 

readchar(Answer), 

evalans(Answer).  

/*  І   */  

go(HISTORY,Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

check(RNO,HISTORY,[BNO|REST]) :- 

yes(BNO),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- no(BNO),!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

notest(BNO1),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

yes(BNO1), 

!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 
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cond(BNO,TEXT), 

inpo(HISTORY,RNO,BNO,TEXT), 

check(RNO,HISTORY,REST). 

check(_,_,[]).  

notest(BNO) :- no(BNO),!. 

notest(BNO) :- not(yes(BNO)),!.  

do_answer(_,_,_,0) :- exit. 

do_answer(_,_,BNO,1) :- 

assert(yes(BNO)), 

shiftwindow(1), 

write(yes),nl. 

do_answer(_,_,_,BNO,2) :- 

assert(no(BNO)), 

write(no),nl, 

fail.  

erase :- retract(_),fail. 

erase.  

clear :- retract(yes(_)),retract(no(_)),fail,!. 

clear.  

/*  Ь  І  (  2)  */  

inpo(HISTORY,RNO,BNO,TEXT) :- 

write("Question :-",TEXT," ? "), 

makewindow(2,7,7,"Response",10,54,7,20), 

write("Type 1 for 'yes' ,"),nl, 

write("Type 2 for 'no' : "),nl, 

readint(RESPONSE), 

clearwindow, 

shiftwindow(1), 

do_answer(HISTORY,RNO,TEXT,BNO,RESPONSE).  

info("?") :- 

clearwindow, 

write("Reply from the KBS."),nl, 

listopt, 

nl,write("Please any key. "), 

readchar(_), 

clearwindow, 

show_menu.  

info(X) :- 

X >< "?".  

listopt :- 

write("The illnesses are : "),nl,nl, 
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topic(Ins), 

write(" ",Ins,"  "),nl, 

fail. 

listopt.  

evalans('y') :- 

write(" I am glad I can help you !"),nl,nl, 

write(" Press the space bar."), 

readchar(_), 

clearwindow, 

show_menu. 

evalans('n') :- 

write(" I am sorry I can't help you !"),nl,nl, 

write(" Please press space bar ."), 

readchar(_), 

clearwindow, 

show_menu.  

/*   І Ь     */ 
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  ' є : Question: - continually on edge? 
,  ,    cond   

  .    5  8 ,   COND 
  є  [1, 2, 3, 4, 5, 6, 7].   є   

   6.   ' є    
'є  "hypothyroidism"   rule, , ,   

,  ,  –   . 
 

2.6.3. ь     

1.    . 
2.     . 
3.     . 
4.       . 
5.      . 
6.          

    - . 
7.    ,    

   . 
8.    -   
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9.          
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2.7.   ’     

 
2.7.1.     '     
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  .    є     
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2.7.2.        

  

 

2.7.2.1.    

      ,  
     -   , 

 є   .      
,           

 .       є ,   
    . 

   є   Sentence. 

    є   convers,   
  2.6.   convers є  

 
convers(Sentence,list) 

   є  
 

convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[ ]). 

    convers  List   

 .    – . 
     є  
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last_element([Head],Last_element):- 

Last_element = Head.  

last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

 

     є  
Last_element   .   є 

    . 
 "  " (  2.8) є   

 .       , 
   .     

-     .    
print_list,  є . 

 
 2.8 

/* :  . : PROG1101.PRO */ 

/* :    */ 

/*       ь  */ 

/* ь  . */ 

domains 

str_list = symbol * str = string 

predicates 

convers(str,str_list) 

print_list(str_list) 

do_convert_and_print 

find_last_word(str_list) 

last_element(str_list,symbol) 

goal 

do_convert_and_print. 

clauses 

/* ,  є      */ 

convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[ ]). 

/*     */ 

print_list([ ]). 
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print_list([Head|Tail]):- 

write(" ",Head), nl, 

print_list(Tail). 

/*    ь    */ 

last_element([Head],Last_element):- 

Last_element = Head.  

last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

/*      ь   

 */ 

find_last_word(List) :- 

last_element(List,LName), 

nl, write(" Here is the last word : ",Lname), nl. 

/*   ь   */ 

do_convert_and_print :- 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," A List Maker ",1,10,23,40), 

nl, write(" PLEASE TYPE IN A SENTENCE."), 

cursor(3,6), readln(Sentence), 

nl, write(" THE INPUT SENTENCE IS "), nl, nl, 

write(" ",Sentence), nl,nl, 

write(" THE OUTPUT LIST OF WORDS IS "), nl, nl, 

convers(Sentence,List), 

print_list(List), 

find_last_word(List), 

nl, write(" PRESS THE SPACE BAR."), 

readchar(_), 

clearwindow, 

exit. 

/*****   ь   *****/  
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     є       
. 2.17.      : 

 

a man loves a woman 

┌──────── A List Maker ───────┐ 
│ PLEASE TYPE IN A SENTENCE.  │ 
│     a man loves a woman     │ 
│ THE INPUT SENTENCE IS       │ 
│     a man loves a woman     │ 
│ THE OUTPUT LIST OF WORDS IS │ 
│     a                       │ 
│     man                     │ 
│     loves                   │ 
│     a                       │ 
│     woman                   │ 
│ THE OUTPUT LIST OF WORDS IS │ 
│ Here is a last word: woman  │ 
│ PRESS THE SPACE BAR.        │ 
└─────────────────────────────┘ 

. 2.17.    “  ” 
 

       '.'.   
,        ;   

last_element     Last_element. ,  
  ,          

  . 
 

2.7.2.2.     
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",   . 3.     ,  
       .     

  ,      '    
  dplayer      (  є   -

є   ) . 
        

  '    ,    '    
,        .  

 ,  є  , є  
 

do_trick :- 

dplayer(P_name,T_name,_,_,_,_,_,_), 

D_name = P_name, 

write(" ",D_name," ",T_name),nl, 

convers(D_name,D_list), 

last_element(D_list,L_name), 

write(" Last name = ",L_name),nl,nl, 

fail. 
 

 '   є   D_name.   

є   convers,  є ,  є   

   .  Last_element є  

    L_name. 
 

          ────── FootBall Database Query ──────┐ 
 │  Dan Marino  Miami Dolphins         │ 
 │  Last name = Marino                 │ 
 │  Richart Dent  Chicago Bears        │ 
 │  Last name = Dent                   │ 
 │  Bernie Kosar  Cleveland Brown      │ 
 │  Last name = Kosar                  │ 
 │  Doug Cosbie  Dallas Cowboys        │ 
 │  Last name = Cosbie                 │ 
 │  Mark Malone  Pittsburgh            │ 
 │  Last name = Malone                 │ 
 │no more names                        │ 
 │Finished                             │ 
 └─────────────────────────────────────┘ 

. 2.18. ь    “  ” 
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 "  "    2.9.  
є  -     ,  є  

     ,     
.     . 2.18. ,   '  

,           
 . 

 
 

  2.9 

/* :  . : PROG1102.PRO */ 

/* :   'є  . */ 

domains 

str_list = string * 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

do_trick 

assert_database 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

convers(string,str_list) last_element(str_list,string) 

goal 

assert_database, 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," FootBall Database Query ", 

2,10,22,50), nl,nl, do_trick, write("Finished"),nl, 

readchar(_), clear_database. 

clauses 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp, 

College), 

assertz( dplayer(P_name,T_name,P_number,Pos,Ht, 
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Wt,Exp,College) ), fail. 

assert_database :- !. 

clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

do_trick :- 

dplayer(P_name,T_name,_,_,_,_,_,_), 

D_name = P_name, 

write(" ",D_name," ",T_name),nl, 

convers(D_name,D_list), 

last_element(D_list,L_name), 

write(" Last name = ",L_name),nl,nl, 

fail. 

do_trick :- write("no more names"),nl. 

/* ,  ь     */ 

/*  */ 

convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[]). 

/*    ь    */ 

last_element([Head],Last_element):- 

Last_element = Head. last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

/*   */ 

player("Dan Marino","Miami Dolphins",13,"QB", 

"6-3",215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE", 

"6-5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB", 

"6-5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboy",84,"TE", 

"6-6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB", 

"6-4",223,7,"Arizona State"). 

/*****   ь   *****/  
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2.7.3.       

’        

 "  "    
     ,   "  

" ,         .  
 'є є        -  

  . 
         

 .         Tell, Show 

 Who,    –  ,    

 -        
  .     ,     
   .       

  ,    є. 
 . 2.19     "    

 "   ".  , do_query, є  . 

    є       
 .  , convers,     . 

   first_element  last_element   

    є  .      
      ,  ( є 

 ) є  . 
'     do_query –  do_right_ form.  

є      ,   
  SHOW,  TELL,  WHO.    є  

 access_database,  є   є  

search_player        . 

search_player є   , convers  

last_element,    . 

  є  
do_query :- 

assert_database, 

makewindow(1,7,7,"",0,0,25,80), 

 makewindow(2,7,7,"",1,3,4,71), 

cursor(1,22), write("PRO FOOTBALL DATABASE"), 
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makewindow(3,7,7," Input Info ",6,3,6,37), 

repeat, nl, 

write(" Please type in your question."), 

 cursor(3,2), readln(Sentence), 

makewindow(4,7,7," List Maker ",6,42,6,32), 

convers(Sentence,List), 

first_element(List,Kname), 

last_element(List,Lname), 

do_right_form(Kname,Lname), 

clear_database. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 2.19.    "І     "   " 

 
,     , convers  last_element  

      .  
first_element є    ,    

. 
first_element([Head|_],Fname):- 

Fname = Head. 

М ь do_right_form є    

 є    : 

do_right_form(Kname,Lname) :- 

convers( ) last_element( ) 

search_player( ) 

do_query

Convers( ) first_element() last_element( ) do_right_form clear_database assert_database 

access_database 
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keyword(Kname), 

nl, write(" THE KEY WORDS ARE "), nl, 

nl, write(" ",Kname," ",Lname), 

makewindow(5,7,7," Player Info ",12,3,12,71), 

access_database(Lname), 

nl, write(" ANY KEY CONTINUES."), 

readchar(_), 

removewindow, 

gotowindow(4), 

removewindow, 

gotowindow(3), 

clearwindow,!, 

fail. 

        
keyword: 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "SHOW",!. 

  ,     
  – SHOW.        

 WHO  TELL.       

  . 
   keyword є  ,   

  do_right_form: 

do_right_form(Kname,_) :- 

Kname="Done",!, exit. 

do_right_form(Kname,_) :- 

nl, write(" This keyword is unknown:"), nl, 

nl, write("   ",Kname), 

nl, write(" Press any key to try again."), 

readchar(_), 

removewindow, 

clearwindow,!, 

fail. 

    є   ; 
 є      . 
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   do_right_form є  

access_database,   -  search_player,  є   

   . 
 search_player є : 

search_player(Lname) :- 

dplayer(Name,Team,Number,Position, 

Height,Weight,NFL_Exp,College), 

Team_name = Name, convers(Team_name,Dlist), 

last_element(Dlist,Dname), Lname = Dname, 

nl, write("Available information:"), 

nl, nl, write(" ",Name," is a player "), 

write("on the ",Team," team."), 

nl, write(" His number is ",Number), 

write(" and his position is ",Position,"."), 

nl, write(" His weight and height are ",Weight), 

write(" lb. and ",Height," ft-inch."), 

nl, write(" He has ",NFL_Exp, 

" years of NFL experience."), 

nl, write(" He is a graduate of ",College,"."), 

nl, !. 

search_player(_) :- 

nl, nl, 

write("That player is not in the database."), 

nl. 

  search_player   dplayer   

'є .   –  Name,  є     . 

 Temp_name є     є   Name. 

 convers   '      Dlist. 

 last_element є    . 

 "     "   " (  2.10) 
є  .  є  ;  
 -        

     . 
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 2.10 

/* : -     */ 

/*   "   ".         */ 

/*   : PROG1103.PRO */ 

/* :  -  */ 

/*      . */ 
 

domains 

str_list = symbol * 

str = string 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

repeat 

do_query 

assert_database 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college)  

convers(string,str_list) first_element(str_list,string) 

last_element(str_list,string) 

access_database(string) 

search_player(string) 

do_right_form(string,string) 

keyword(string) 

goal 

do_query. 

clauses 

repeat. 

repeat :- repeat. 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp, 

College), 

assertz( dplayer(P_name,T_name,P_number,Pos,Ht, 
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Wt,Exp,College) ), fail. 
assert_database :- !. 
clear_database :- 
retract( dplayer(_,_,_,_,_,_,_,_) ), 
fail. 
clear_database :- !. 
/* ,  ь     */ 
/*  */ 
convers(Str,[Head|Tail]):- 
fronttoken(Str,Head,Str1),!, 
convers(Str1,Tail). 
convers(_,[]). 
/*       */ 
first_element([Head|_],Fname):- 
Fname = Head. 
/*    ь    
*/ 
last_element([Head],Last_element):- 
Last_element = Head. 
last_element([_|Tail],Last_element):- 
last_element(Tail,Last_element). 
/*        */ 
access_database(Lname) :- 
search_player(Lname). 
/*   */ 
search_player(Lname) :- 
dplayer(Name,Team,Number,Position, 
Height,Weight,NFL_Exp,College), 
Team_name = Name, convers(Team_name,Dlist), 
last_element(Dlist,Dname), Lname = Dname, 
nl, write("Available information:"), 
nl, nl, write(" ",Name," is a player "), 
write("on the ",Team," team."), 
nl, write(" His number is ",Number), 
write(" and his position is ",Position,"."), 
nl, write(" His weight and height are ",Weight), 
write(" lb. and ",Height," ft-inch."), 
nl, write(" He has ",NFL_Exp, 
" years of NFL experience."), 
nl, write(" He is a graduate of ",College,"."), 

nl, !. 
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search_player(_) :- 

nl, nl, 

write("That player is not in the database."), 

nl. 

/*   ь   */ 

do_query :- 

assert_database, 

makewindow(1,7,7,"",0,0,25,80),  

makewindow(2,7,7,"",1,3,4,71),  

cursor(1,22),  

write("PRO FOOTBALL DATABASE"),  

makewindow(3,7,7," Input Info ",6,3,6,37),  

repeat,  

nl, 

write(" Please type in your question."),  

cursor(3,2),  

readln(Sentence),  

makewindow(4,7,7," List Maker ",6,42,6,32),  

convers(Sentence,List),  

first_element(List,Kname),  

last_element(List,Lname),  

do_right_form(Kname,Lname),  

clear_database. 

/*      */ 

do_right_form(Kname,Lname) :- 

keyword(Kname), 

nl, write(" THE KEY WORDS ARE "), nl, 

nl, write(" ",Kname," ",Lname), 

makewindow(5,7,7," Player Info ",12,3,12,71), 

access_database(Lname), 

nl, write(" ANY KEY CONTINUES."), 

readchar(_), 

removewindow, 

gotowindow(4), 

removewindow, 

gotowindow(3), 

clearwindow,!, 
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fail. 

do_right_form(Kname,_) :- 

Kname="Done",!, exit. 

/*     */ 

do_right_form(Kname,_) :- 

nl, write(" This keyword is unknown:"), nl, 

nl, write(" ",Kname), 

nl, write(" Press any key to try again."), 

readchar(_), 

removewindow, 

clearwindow,!, 

fail. 

/*  ь    */ 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "SHOW",!. 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "WHO",!. 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "TELL",!. 

/* ь    */ 

player("Dan Marino","Miami Dolphins",13,"QB", "6-

3",215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE", 

"6-5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB", 

"6-5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboy",84,"TE", 

"6-6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB", 

"6-4",223,7,"Arizona State"). 

/*****   ь   *****/  

 
    "     "   " 

   . 2.20.         
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.  Input Info     ,   
List Maker     .  Player Info  

    . ,     
   ,        

. 
     ,   ,   

 ,          
     - ,   

є    .     
є   ,  -     . 

 
─────────────────────────────────────────────── 

PRO FOOTBALL DATABASE         

─────────────────────────────────────────────── 
│──────────Input Info────────┐ ┌──────List maker─│ 
│Please type in your question│ │                 │ 
│Tell me about Bernie Kosar  │ │THE KEYWORDS ARE │ 
│                            │ │   Tell   Kosar  │ 
│────────────────────────────┘            
│─────────────────── Player Info ────────────────│ 
│ Available information:                         │ 
│                                                │ 
│Bernie Kosar is a player on the Cleveland Browns team. │ 
│His number is 19 and his position is QB.        │ 
│His weight and height are 210 lb, and 6–5 ft-inch.│ 
│He has 2 years of NFL experience.               │ 
│He is a graduate of Maimi.                      │ 
│ ANI KEY CONTINUES.                             │ 
└────────────────────────────────────────────────┘ 
. 2.20.     "І     "    " 

 

2.7.4. ь     

1.         -
. 

2.        . 
3.   -     

   . 
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4.    -  . 
5.       . 
6.   -    

       .. 

 

2.8.      

2.8.1.    ’    

   є    ,  , 
,   , ,    .   

  є   ,    
 . 

     ,    . 
     .      

.         
  є    . 

 - ,     
   ’    -  . 
   -    

     ,  є    
   ’  . 

    ’  є   
,        . 

    є   . -  є 
   ,  є   
.        

     -      
,   є .     

   .    є  
 ,     є   

. 
  ’        
       ,   -

   ’   .    ’  
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2.8.2. І ь   "23 "    

  "23 " є є       .    
,            

   .  
  "23 " є  .    23  

(  ).     є 1, 2  3 . ,  
  , . ,   –    

  . 
    -   є     

 2.8.2.1.  
 

2.8.2.1.   (  ) 

     23 : 
  є   

         
1    1,2,3,...22,23   23 

    

         
1    1 2 3 4 5   5 
2    6 7 8 9 10 11   6 
3    12 13 14 15 16 17  6 
4    18 19 20 21 22 23  6 

           1, 2  
3    .      ,  

    ,   ,  . 
     є  .  

 є    -  ’  є   ,  
 – .   є  : 

1.  23          
. 
2.    1, 2  3 .  

 ,    .   : 
.     ,  ’    

.    ’  . 
b.      ,     
. 
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3. '  є 1, 2  3 .   , 
   . 

.     ,     
.     . 
b.      ,     
. 

    є  .     
,  є , є     ,  
 є     . 

 
2.8.2.2.     "23 " 

   є       
   .      

' . ’     1, 2  3   
     .      "23 

"    ,      2.8.2.1. 
  –     ,  є 

23.            
    ( . . 2.21). 

 

 
. 2.21.      "23 " 
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 ь є   

p1ay_the_game : -  

do_windows,  

l (23,0,0).  
 

    do windows є   є  
.  play (23,0,0)  є  .  

 є    є    23.  
 play(M, ,C) є   ,  є 

   ,    :  
 

play(M, , )  

play_it_again(M, , ).  
 

 ,       matches 

( ), human ( )  computer ( ' ) . 

 l _it_ag in .  є  ,  

     : є ,  є 
' ,  є . 

 є ,   є  
 

Play_it_again ( , , ) 

 <= , 

nl, write("  , !"), nl , 

nl, write(" ь  ."), 

readchar( ), 

clearwindow, !. 
 

 <=0 є,       ' .  

   " "    (M=O),   ,  

 є ( <0).      '  є. 
 є ' ,    є  

 
Play_it_again ( , , ) 

M=1, 

nl, write(" , ' ,  !"),nl, 

readchar( ), 

clerawindow, !. 
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      =1 є,   

  є 1        
     ,  '  є.  

,      play_it_again    

    . 
   є   : 

 
Play_it_again(M, , ) 

nl,write("  ."), 

nl,write(" ь     ?"), 

readint(Hn), 

2 = M - Hn, 

2 = n, 

write("   є ", 2," "), 

nl,nl,write("  ."), 

nl,write("   !"), 

random(F), 

Rea = 1 + 3 * F, 

real int(Rea,Rint), 

 = 2 - Rint, 

nl write("   ",Rint,"."), 

n1,write("  є  ", ," "),nl, 

7 = M3, 

7 = 2, 

7 = Rint, 

Play_it_again( 7, 7, 7). 

 
   є ,  , є 
 ,  ,  є    .   

є  '  (   ,  є 1, 2  3), 
є    є  .    

є  . 
        23  

(  2.11).   є    -
  є    . 
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 2.11 

 

/* :     "23 " */ 

/* :    „23 " */ 

/* : ь . ь є ь   

 */  

 

domains 

predicates 

play_the_game 

do_windows 

play(integer, integer, integer) 

play_it_again(integer, integer, integer) 

r l_int(r 1, integer) 

goal 

l _the_game. 

clauses 

/* ь є  */ 

play_the_game : - 

do_windows, 

1 (23,0,0). 

/*        */ 

do_windows :— 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," Game of 23 Matches ", 

1,5,22,40), 

nl,write("Welcome to the Game of 23 Matches. ), 

M = 23, 

= , 

C=0, 

nl,write("There are ", ," matches to begin. ), 

nl,write("Me will take turns removing 

matches."),nl, 

nl,write("Each time you may remove 1, 2, or 3"), 

nl,write(matches and then 1' 11 do the same."),nl, 

nl,write("The 1  who has to remove"), 

nl, write("the last match will lose. ), 
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nl,write("To begin, there are 23 matches. ), 

nl write("The human has removed ", ," match. ), 

nl,write(" The computer has removed ", ," 

match."),nl. 

play(M, ,C) 

l _it_again (M, ,C). 

/*     */ 

Play_it_ g n (M,_,_ ) : - 

M <= 0, 

nl, write(" u'v  won !"), nl, 

nl, write(" Press the SPACE bar. ), 

readchar(), 

clerawindow, !, 

exit. 

Play_it_ g n (M,_ ,_ ) : - 

M=1, 

nl, write(" 1, the computer, won !"),nl, 

readchar( ), 

clerawindow, !., 

exit. 

Play_it_again(M,_,_ ) : - 

nl,write(" Your turn. ), 

nl,write(" How many do you want to remove?"), 

readint(Hn), 

M2 = M2 - Hn, 

2 = n, 

write(" Now there are ", 2," match(es). ), 

nl,nl,write("  turn. ), 

nl,write(" 1 am deciding !"), 

random(F), 

Rea = 1 + 3 * F, 

Real_int(Rea,Rint), 

M3 = M2 - Rint, 

n1,write(" 1 removed ",Rint,". ), 

nl,write(" Now there are is(are) ", ," 

match(es)."),nl, 

7 = M3, 
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7 = 2, 

C7 = Rint, 

Play_it_again(M7, 7,C7). 

/*    */ 

readint(Re,In) Re = In. 

/*         ь           */ 

. 2.22.       "23 " 
 

 . 2.22      .  , 
   ,       

,  ,  ,   .   
   ,    ' ,   

  є    1, 2, 3.    є є ,  
   .   є   ,  

' . 
 

2.8.2.3. І ь    "23 " 

    "23 " '      
   ,  ,   . '  

,    .     "23 
" є,      ' .  
  "23 "   є    
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   ,     .   
 23,   —  ,      1, 2 

 3 . ,    ,   
      .  
    ,     ,  

. 9   .      
:  

S =[23,20,17,14,13,10,9,6,5,4,1]  

S = [23,17,13,9,5,1] —    

S =[ 20,14,10,6,4] –  ' . 
 2.9  

І      "23 " 

  

 
 

 
, 

 

 
'  

 
 

 
, 

 
 

 
№ 1 

3 20 3 17 
3 14 1 13 
3 10 1 9 
3 6 1 5 
1 4 3 1 

                                                                                         ’  є   
 

№ 2 
1 22 1 21 
2 19 2 17 
3 14 1 13 
2 11 2 9 
1 8 3 5 
2 3 2 1 

                                                                                         ’  є   
 

     : 
 
S = [23,22,21,19,17,14,13,9,8,5,3,2,1] 

S = [23,21,17, 13,9,5, 1] —   

S = [22, 19,14,11,8,3] —  ' . 

 
 є,          

,    .  : 2, 3, 4, 6, 7  8.  
 ,  1, 5  9    . 
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,   ,     ,  
    " " .  
  '   6  4,      " ". 

   є,    є   
" "  .     

  ,  ,  " "  , 
 є  .       
    . 

    .   –  

,  ,     .    

 
 
 = (R + 3) — 4 * integer((R + 3)/ 4), 

 R =  - (4 * integer(M/4)). 

 
 integer є      . 

,   = 8,   = 3;   = 6,   = 1. 
       - . 

   : 
 
A_r = 2/4 - 0.45, 

Real_int(A_r, A_int) 

Al_int = 2 - (4 * A_int), 

A2_r = (Al_int + 3)/4 - 0.45, 

eal_int(A2_r, A2_int), 

A3_int = (Al_int + 3) - (4 * A2_int). 

 
  A3_int    ,  

  . (  real_int    

   ). 
      (   

 - )        
 ,        "23 

".        "23 
". 
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  2.12 

/* : І ь    "23 " */ 

/* :    "23 " */ 

/*          є ь         */ 

/* : ь .               */ 

/*                ь є ь           */ 

 

domains 

predicates 

play_the_game 

do_windows 

play(integer, integer, integer) 

play_it_again(integer, integer, integer) 

real_int(real, integer) 

goal 

play_the_game. 

clauses 

/* ь є  */ 

l _the_game :- 

do_windows, 

l (23,0,0). 

 

/*     */ 

do_windows :— 

makewindow(1,7,7, ',0,0,25,80), 

makewindow(2,7,7," Game of 23 Matches ", 

                      1,5,22,40), 

makewindow(3,7,7, Observer ",1,50, 10,20), 

cursor(2,2), 

write("RESULT UPDATE"), 

gotowindow(2), 

n1,write(" Welcome to the game of 23 Matches.”), 

M = 23, 

= , 

C=O, 

n1,write(" There are ",M," matches to begin.), 

nl,write(" The human has removed ", ," match.), 
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nl,write(" The computer has remo ed ",C," match."),nl. 

 

/*     */ 

play(M, ,C) 

play_ it_again(M, ,C). 

 

/*    , */ 

/*    */ 

Play_it_again( ,_,_ ) 

 <= , 

n1, write(" You the human won !"),nl, 

makewindow(4,7,7,"Result ",13,50, 10, 15), 

nl,write(" YOU WON ! ),nl,nl,nl, 

 

/*     */ 

sound(4,392), 

sound(4,440), 

sound(4,494), 

sound(4,440), 

sound(4,494), 

sound(4,392), 

nl, write(" Press the SPACE bar. ), 

readchar( ), 

l rw nd w, !, 

exit. 

 

/*    , */ 

/*   '  */ 

Play_it_ g n (M,_,_ ) ;- 

M=1, 

n1   write(" 1, the computer, won !"),nl, 

makewindow(5,7,7, “Resuit”,13,50,10,20), 

nl,write(" 1 WON ! " ), nl, nl, nl, 

 

/*     */ 

sound(4,394), 

sound (4,440), 
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sound (4,494), 

sound(4,440), 

sound (4,494), 

sound(12,392), 

nl, write(" Press the SPACE bar. ), 

readchar(), 

clerawindow, !, 

exit. 

/*  ,  є  */ 

/*   ь   */ 

Play_it_again(M,_,_ ) :- 

n1,write(" Your turn. ), 

nl,write(" How many do you want to remove?"), 

readint(Hn), 

M2 = M2 - Hn, 

2 = n, 

write(" Now there are ",M2," match(es) ), 

gotowindow(3), 

cursor(4,3), 

write(M2, " match(es) "), 

gotowindow(2), 

nl,nl,write("  turn. ), 

nl,write(" 1 am thinking !"), 

A_r = 2/4 — 0.45, 

Real_int(Ar, Aint), 

Al_int = M2 — (4 * A_int) 

A2_r = (Al_int + 3)/4 — 0.45, 

Real_int(A2_r, A2_int) 

A3_int (Al_int + 3) — (4 * 2_int), 

M3 = M2 – _int, 

nl,write(" I removed ",A3_int,"."),nl, 

nl,write(" Now there are is(are) ",M ," 

match(es)."),nl, 

gotowindow(3), 

cursor(4,3), 

write(M3, " match(es) "), 

gotowindow(2), 
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M7 = , 

7 = 2, 

C7 =   int, 

Play_it_again(M7, 7,C7). 

/*    */ 

/*    */ 

Real_int(Re,In) :-  Re = In. 

/*         ь                */ 

 
    "23 " є    

.   є     , 
 , є      є   

. 
 

 
. 2.23.  ь    "23 " 

 

   '   є   
    ,  .   
є       є   , 

 . 
 є  ,      є.  
є      . 

 ,   є       
. є  є      
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. є  є .  . 2.23   
   "23 ". ,  '  . 

 

2.9.        

“   ” 

 "   " –    ,  є  
       - .  
є    . 

 є   ,    ,  '  
 є   ,      .  

’   –   ,    
  .        

 . 
   ,    ’  , є  

  є . 
 

2.9.1.   

,  є  "   ",     
   .  є     , 

   ,    ,    
'  ,    ,     ,  .  є  

   ,    є     
  - .      

   - .      
 : 

-   є  1 – 10; 

-    1 – 10; 

-     1 – 10; 

-    ; 

-   є . 

    .   є ,  
       : 

 
-    ; 

-     ,   ; 
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-     ,   ; 

-   ; 

-   . 

        
.       : 

move_to(box,position, position).  /* */ 

move_to(monkey, position, position). /* */ 

go_to(position, position, position).  /* */ 

push_box(position, position, position). /*  */ 

climb_box.     /*   */ 

grasp_bananas     /*  */ 

  move_to       

,    move_to       

.  go_to       

  є    ,  push_box   

       .  
climb_box        .  

grasp_bananas    . 

 

2.9.2.   "   " 

    ,    
,     - ,  ’ є  

   . -  є     . 14.1.  
    -  —  solve_the_problem 

( ’  ).   є  request_positions 

(  )  go_and_get_bananas (    ).  

  є     ,   
.     ,   .  

monkey_works (  є) є  : 
move_to(box, , ), move_to(monkey,Bo,M), climb_box  

grasp_bananas.  move_to(box,B,Bo) є  

push_box(C,B),  є  , є  

move_to(monkey,B, ).   є  go_to(M,B) 

     є    .  
climb_box є  ,   grasp_bananas – 

  . 
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. 2.24.   "   " 

 
  2.13   "   ",  є є  

 . 
 

 2.13 

/* :    PROG1204.PRO */ 

/* :  ’           */ 

/*                  */ 

 

domains 

database 

is_at(symbol, integer) 

monkey_is_off_b  

predicates 

solve_the_ r bl m 

request_position(integer, integer, integer) 

go_and_get_bananas(integer, integer, integer) 

monkey_works(integer, integer, integer) 
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move_to(symbol, integer, integer) 

go_to(integer, integer) 

push_box(integer, integer) 

climb_ box 

grasp_bananas 

goal 

solve_the_problem 

clauses 

 

/*   */ 

monkey_is_off_box. 

is_at(bananas,1).  is_at(bananas,2). 

is_at(bananas,3).  is_at(bananas,4). 

is_at(bananas,5).  is_at(bananas,6). 

is_at(bananas,7).  is_at(bananas,8). 

is_at(bananas,9).  is_at(bananas, 10). 

is_at(box,1).   is_at(box,2). 

is_at(box,3).   is_at(box,4). 

is_at(box,5).   is_at(box,6). 

is_at(box,7).   is_at(box,8). 

is_at(box,9).   is_at(box,10). 

is_at(monkey,1).  is_at(monkey,2). 

is_at(monkey,3).  is_at(monkey,4). 

is_at(monkey,5).  is_at(monkey,6). 

is_at(monkey,7).  is_at(monkey,8). 

is_at(monkey,9).  is_at(monkey, 10). 

 

/*    */ 

solve_the_problem :- 

make_window(1,7,7,"",0,0,25,80), 

make_window(2,7,7," MONKEY AND BANANAS ", 

1,10,23,50), 

request_position(B,Bo,M), 

nl,write(" Monkey is thinking. "), 

nl,write(" '1 want those bananas"), 

write(" hanging up there !'"), nl, 

go_and_get_ bananas(B,Bo,M), 
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write(" Monkey gets the bananas !"), nl,nl, 

write(" THREE CHEERS !!!"), nl,nl, 

write(" Press the SPACE BAR."), 

readchar( ). 

request_position(B,Bo, ) :- 

n1, n1, 

write(" Enter position of the bananas(1-10). "), 

readint(B), 

write(" Enter position of box(1-10). "), 

readint(Bo), 

write(" Enter positin of monkey(1-10). "), 

readint(M). 

go_and_get_bananas(B,Bo,M) 

is_at(bananas,B), 

is_at(box,Bo), 

is_at(monkey, ), 

monkey_works(B,Bo, ). 

monkey_works(B,Bo,M) :- 

n1, write(" Monkey looks around and spies the box. "), 

move_to(monkey, Bo, ), 

n1, write(" monkey goes from ""’, ," to ",B,"."), n1, 

move_to(box,B,Bo), 

n1, write(" Monkey pushes the box from ",Bo, 

" to ",B,"."), n1, 

limb_box, 

grasp_bananas. 

move_to(monkey, B, ) 

is_at(monkey, B), 

is_at(monkey,1), 

go_to(M,B), 

fail. 

Move_to(box,B, ), 

is_at(box,B), 

is_at(box,C), 

push_box(C,B). 

go_to(B,C)  :- 

monkey_is_off_box, 
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retract(is_at(monkey,B)), 

assert(is_at(monkey,C)), 

nl,write(" Monkey goes ",B," to ",C,"."). 

push_box(B,C) 

monkey_is_off_box, 

move_to(monkey, B, ), 

retract(is_at(monkey, B)), 

retract(is_at(box,B)), 

assert(is_at(monkey,C)), 

assert(is_at(box,C)). 

climb box :- 

monkey_is_off_box, 

retract(monkey_is_off_box), 

write(" Monkey climbs the box."), n1 

 grasp_bananas :- . 

write(" Monkey grasp the bananas."), n1. 

/* ь  */ 
 

  "   " є ь    

ь: 
monkey_is_off_box. 

is_at(bananas, 1).  is_at(bananas,2). 

is_at(bananas,3).  is_at(bananas,4). 

is_at(bananas,5).  is_at(bananas,6). 

is_at(bananas,7).  is_at(bananas,8). 

is_at(bananas,9).  is_at(bananas,10). 

is_at(box,1).   is_at(box,2). 

is_at(box,3).   is_at(box,4). 

is_at(box,5).   is_at(box,6). 

is_ s(box,7).       is_at(box,8). 

is_at(box,92).       is_at(box,10). 

is_at(monkey,1).  is_at(monkey,2).   

is_at(monkey,3).  is_at(monkey,4). 

is_at(monkey,5).  is_at(monkey,6). 

is_at(monkey,7).  is_at(monkey,8). 

is_at(monkey,9).  is_at(monkey,10) . 
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  –   :    .  
     ,   

. 
 

  є  
solve_the_ problem :- 

make_window(1,7,7,"",0,0,25,80), 

make_window(2,7,7," MONKEY AND BANANAS ", 

1,10,23,50), 

request_position(B,Bo,M), 

nl,write(" Monkey is thinking. "), 

nl,write(" 'I want those bananas"), 

write(" hanging up there ! ), nl, 

go_and_get_bananas(B,Bo,M), 

write(" Monkey gets the bananas !"), nl,nl, 

write(" THREE CHEERS !!!"), nl,n1, 

write(" Press the SPASE BAR. ), 

readchar( ). 

 
  є      .   
є  , request_position  go_and_get_bananas. 

   є "  ",   
monkey_works.   є   . 

 monkey works    . 

 
monkey_works(B,Bo, ) :- 

n1, write(" Monkey looks around and spies the box. "), 

move_to(monkey, Bo, ), 

n1, write(" Monkey goes from ", ," to ",Bo,"."), n1, 

move_to(box,B, Bo), 

n1, write(" Monkey pushes the box from ",Bo, 

“to” ’B’ ”.” ), n1 

climb_box , 

grasp_bananas . 

 
        

.  move_to  go_to      
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  : 
 
move_to(monkey, B, ) 

is_at(monkey, B), 

is_at(monkey,M), 

_to(M,B), 

fail. 

 

move_to(box,B, ), 

is_at(box,B), 

is_at(box,C), 

push_box(C,B). 

 

go_to(B,C) 

monkey_is_off_box, 

retract(is at(monkey, B)), 

assert(is_at(monkey,C)), 

n1, write(" monkey goes ",B," to ",C,"."). 

 

 move_to є     .  

go_to  є    є    є 
   . 

 move_t   push_box    

     : 
 
move_to (box ,B, M) :- 

is_at(box, B), 

is_at(box, C), 

push_box(C ,B). 

 

push_box(B, C) :- 

monkey_is_off_box, 

move_to(monkey, B, M), 

retract(is_at(monkey, B)), 

retract(is_at(box, B)), 

assert(is_at(monkey, C)), 

assert(is_at(box, C)). 
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 move_to є       є  

  push_box.  push_box є  

move_ to(monkey, B, )  ,      

    .  push_box є    

       є    . 
       ,   

climb_box  grasp_ bananas       

 : 
 

climb_box :- 

monkey_is_off_box, 

retract(monkey_is_off_box), 

write (" Monkey climbs the box."), n1. 

grasp_bananas:- 

write (" Monkey grasp the bananas."), nl. 
 

  climb_box є  monkey_is_off_box, 

 є  ,     .  
grasp_bananas  є   є   . 

 . 2.25     "   ".  , 
       ,   
,    .    є   

   . 
 

 
. 2.25.    "   " 
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 "   " ’ є     
      ,   
 ( ,   ) є     

,   .  є    є  :  
(B, Bo, M, C, G),  

  –  , Bo –  ,  –  
, C – є,     ,  G – є,   
  (0 –  , 1 – ).   :  

(5, 10, 1,0,0),  

   є   
(5,5,5, 1, 1).  

 -     –  ,    
 ,    .  є     

є   ,  ,      
 .  . 2.26     .  

 
. 2.26.     “   ” 

 

,     "   ", є  
 .  є     є    
 ,     .     

 (  ) є .    (    
) є        .  
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   ,      
.  є        

,  .  
 

2.9.3. ь     

1.           
  "23 ".  

2.       40%. 
3.        ’  

. 
4.    -          

 'є . 
5.   "   " ,    

           . 
6.      "   

"    ,      
 . 

7.       100   
   . 

 

2.10.       

 

 

2.10.1.    

      є  
,       ,    
’   ,      

’ . ,        ’ , 
 ,   є  є      

,     – ,    
,       ,  , 

   .       
          

 ’ .   ,   ,      
є      ’  

. ,        
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,        
       . 
    ’   є  

,     (   ),   є -
є .      ,   

      (   
  )       

      .   
-   (  )       

   ,   ’    
  .       

   є  .    
є   ’      ,  

  ’  ’       
.  

,        ,   
є    .    

      є   
  ,     
      . 

  ’     ,    
   .   ,  ,  
      ,     

’ : -  , ,     
    . 

  є     
,  '       

’ .         
  ,     є  

 :      
    ’  (  – 
  ),      

       ’ .   
         

  . 
 ’ ,       

’ ,    ,     
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  .      є 
  ,      ’ , 

    є     .  
  ,        

,      . 
  є      є   ’  

’ . ,  є   ,  
      ' .   

   є -  :   
,   ,     . Є  

     -   – 
 ,       ’    

 . 
,     , 

         
     ,    ’  

’   ( ),    ( ), 
 ESPRINT (Є  ).    

      
     , 

         
     . 

       
         

,    1983 . є    , 
      , є   :   

    ’     ,  
       

    ,   
 .      

    .    
   ;    ,   

   ;   -  
;   ’є ,  ,    

,       
  . 
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2.10.2.      

 

2.10.2.1. І ь  ,  ґ ь    (І ) 

  –   ,    
       . 

   є   , ,    
,  .      

   .       
  ( )     ,   

     ’   ’  . 
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   ( )    . 
,      є     

 
,   ,    , 

          
    .    -

     ,  
є   .     ,  -  

-      .   
 є  ,     

    .  ,    
   ( ),     

 , , ,    
  .     

  ,  є  ,    є 
      .   , 

  ’є       
 ,        ,  

,        
.   є      

’є - є    . ,    
  , є,      

,          
 ,       , ’   
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,    ,   , 
  .   ,     

     ,    . 
 

2.10.2.2.    ( ) 

  ,     , є  
    .      

   ,     
 . 

        
  ,   є  , ,  

 ’є   . 
        

      ,   
.        

          
   . 

   ,   ,   
    є   ,     

є    ,   (   ) – 
 .   (  ’ ) є  

  .       , 
     ,     .  

    ,    ,  ,  
  ,  є    

є  :   ,  ,   , 
  , , , , 

   . ,   є   
    ,     

 . 
 ,  є    

  ,  є    ,    
    1978 .   ,   

 ,   є   ,  є   
  .         

    є    . 
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,           
   (  )   

  . 
        

     ,      
  ,    .   

  ’   є     . 
         

 ,   ’     
    .     є  

 ,   є  .   –  
     .    

    ,    є 
   ,       

          
.      ’    

(  )  є  ,  є   
є   . 

    ,    
’ ,    .   

  ,    .   
, ,  –      

,    1983 .  
        
 , ’       . 

   ,  є    ,   
 ,   є    (   

    ).   
     , ,   

  . 
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      - .  , 
є   ’   , ’ , , 

  ,    є   
    .   

         
,    1979 . 

        
   .     

 ,     ,   
      ,    

 ’є    ,     
  .  є  ,  -

,    ,    ,  , 
є,    . 

,         
 ,        

’ ,        
,      .   ,    
є       ,     

 .  є      
  ’     ( ,  

  )   ( ,   
   )     

 .     є 
      . 

        
   ,      
є ,    ,   

,       ,  
    (   ).   

       
   ’є  ,     .  

         
   .    -   

є   ,  є  APE-the-User   
   .    є   

        є  ,  
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     ,    
   . , є      

   .    ’є    
     - , 

    ,        " ", 
", "  ",   ,    

 . , є  , є  є   
  .       

   . є     
є     ,   

  . 
 APES        

  .  1981   APES   
       ,  

є      ,  
  . 
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 ,      
         ’ .  

           
    . 

       
, ,       
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        . 
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,    є    .  
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 .      
 - ,   ,     1982   

         
 [11].  I -          
 "?"  "^",          
.      ?     

,       є     
 є    ,       . 

 є    ,   ,   
        .  

   є ,   є   
  .    ^ є,  

    ,    , є 
  ,        
     .     

є  ,        . ,   
    є  .   , 

    є      
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 .   є  ,   
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    - ,   є  
 ,        . 
        

 ’ .       
     є  . 

 -        
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  , ,   
’  , є     є є   .  

        
 JIPDEC  1981        

 . ’    є  
   ( ),  є    
    ( )    
 ( ).    є   

  ,  є   :  , 
 ,  .  ’      

,    ,       
 ,      .  

 є          
     ,  є  . 

   -  –   . 
     ’      ,  

     ,    . 
     107 .   

є   104  ,    
’   104 . 

  ,  є   ,  
     ’  ’  

        
.  є         
 JIPDEC  1981.   ,   є  

 ,       
 ,   , є   , ,   
 ,  ’   ,    

     . 
  ’  ’    

       
’    (   , 1984), Є , . 
     ’     
,  ,      ’  

  ,   .   : 
"      ,    є", –  
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2.10.5. ь     

1.       
     . 

2.    ,  є   . 
3.      . 
4.             

   ’  ,   . 
5.           
      . 

6.          
. 

7.   ’  ’  . 
         8.    ’  ’  . 

9.        
.    . 
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 3.     

3.1.   № 1.     

-  

:       - . 
 

3.1.1.   

-  –   є  Borland International  
      .  

 –      . -  
   ,       

      . 
  -      

 –  ,     200  
. -        -

 ' ,     ,   
   .    '   

  384 .  '       
 PC DOS   2.0  . 

 -  є   PROLOG. '  
є    -   є    

' .      '    
- ,  є    .    є 

       - .   
       -
       : 

Press the SPACE bar. 

  ,   є   - , 
      ( ).    

   - ,  є: 
1.     (Run). 

2.   (Compile). 

3.    (Edit). 

4.    (Options). 

5.    (Files). 
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6.       
(Setup). 

7.    (Quit). 

       . є   
 .  є  ,  є  

  .      є  
 Esc.   є       

.       є    
  Enter. 

    .      
  -  (Editor),     – 

  (Dialog),     –   

(Message),    –   (Trace).   

        
є   ,    –     

   .     є   
 WORK.PRO. PRO –       -

,     - . 
       -  

   ,   welcome.pro. 

          
  Edit    Enter.     

 Editor ' є    –  .  

   ,    .  
    WELCOME.PRO: 
predicates 

hello 

goal 

hello. 

clauses 

hello:- write("Welcome to TurboProlog!"), nl. 

  є ,        
  Enter. 

          
;      Esc.   

є,     є   Edit.   
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 Run,    '    Message  

     Dialog.     

 є  ,     
WELCOME.PRO. ,  є  ,   

  Compile.     Run  

є    ' .     є  
  hello. 

 ,   ,     ,  
  Files   Save (    

 Alt  S,   ).       

'  ,    ' ,   . '    
    ,    Enter. 

 ,        , 
   Files     Load. 

         Enter,   

         
  .PRO. ,  ,    

-  .  є   '    ,  
 .PRO  є ,    

,   є  .PRO. 

   - ,    
 -   ;      

 F1.  · ' є    ,   

       . 
  Shift-F10,      

  ;   є   є   
 . 
    ,    , 
є   Print  Files,    

   . 
 

3.1.2. ь   

1.          
- . 

2.   -  ,        
 , '     ,    –   
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. 
3.      . 
4.   ,   

  ,      - . 
5.        . 
6.    .  
 

3.1.3. ь   

1.   - . 
2.        . 
3.     . 
4.         . 
5.   '  ,     - ? 
6.          

.PRO      ? 

 

3.2.   № 2  

      

 

: є          
. 

 

3.2.1.   

 –   ,    '  , 
'   'є     'є . ,   

: "  є ",    є ,    
'є  " "   " " є  .   

 є  :  є ,    є . 
  є  : "  є  ?",    

   . 
          

'є ,      .   
    ,      

' . 
    'є     
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. ,  "   є ,    
     ", є,  є  . 

 ,      ,    
    ,      

 . 
        

  : 
-     'є     ; 
-     'є     ; 
-    'є        . 

 ,    : 
1)   'є       . 
2)  є  '  .     
 'є ,     'є     . 
3)     . 

     є   :  
 ( ).          є . 

 ( ).    є . 

ь  ( , ).    є ь  

. 

є ( , , ).   є  

. 

   ,     
,    ,      
  .   є      , 

   . 
       - ,   

       : 
 
? -  ( ).    є ? 

 

? -  ( ).    є ? 

 

? - ь  ( , ).    є ь  

? 
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? - є ( , , ).   є  

? 

 

 

  'є ,    - , 
  .  ' ,  є    

, є   .  є     : 
 
? - є ь  ( , X). /*   є ь  -

ь ? */ 

 

,     /*  */   -

 . 
'       .  , -
 є      є   
     .       

   ';'.    RETURN  

є    .    
   є   '  ,   

      . , 
           :  "  

є ь      ?",     

: 
 
? - є ь  ( , ), є ь  

( , ). 

 

 '         
.     ,    
. 

    ,   ,  
      .  –    

  'є     .    
є      .    'є   

  ":-",  є  " ".    
 "  "    –  X  Y.  
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  X є  Y, : 
1) X є ; 
2) X є  M   F; 
3) Y є   ,   X.  

     : 
_  (X,Y):-  (X), ь  (X,M,F), 

ь  (Y,M,F).  

 

3.2.2. ь   

1.      , '   
 ,     . 

2.        : , , 
, , . 

3.      : _ -
, _ , _ , _ . 

4.          -
 . 

5.    '     . 
6.    .  
 

3.2.3. ь   

1.     'є . 
2.    . 
3.      . 
4.   '  . 
5.     . 
6.      . 
7.          .  
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3.3.   № 3.     

ь       

 

 

:        
      . 

 

3.3.1.   

 –        
. 

 –    ,    
 .   є .   

  -  : , , ,     
.  ,     -   , 

      .   
 ,      ,  , 

    .      
  , ,  ,  'є , 
,  ,   . 

 –  -   ,     
  ,  є   –   .  , 

 , є ,  є  .   
  [] -  ,  є,    ,  

є.     є  ,  є  
 '.'. 

     .(a,[]). , ,  

   a,b,c,  
.(a,.(b,.(c,[]))) 

    ,      . 
,      : 
[a] ,  [a, b, c]. 

        . ,  
 є  : 

[ ]  
[ , , [ , ,  ] ] 
[ a, v, d, [ Z, Y ] ] 
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   є        . 
  –     '.',   -   

  '.'.        
 -    ,      

    X   Y.  є   [X | Y], 

      є   .  
    X є    , Y  

,     ·: 
p([1, 2, 3]). 

p [ , ,  ,[ , ь , ]] 

?- [ X | Y ]. 

X = 1   Y = [2,  3] ; 

X =  Y = [ , , [ , ь , ]]  

?- p([ _ , _ , _ , [ _ | X ]]) 

X = [ ь , ] 

є     .    
     .      , 

      ,     . 
        

  X   Y. є  ,   

    .    
 ,  X є   Y,  X є    Y. 

      : 
ь(X,[X|_]). 

        : 
ь(X,[Y|_]) :- X=Y. 

    ,  X     ,   

    . 
ь(X,[_|Y]) :- ь(X,Y). 

          
   ,       , 

   .    є     
 ,   є    . 

 ,    ' ,  
  –       
 . 
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  " ь" є    .  'є , 

  є , є  ,    є.    
є   ,      
  ,     " ь" 

є    ,  є  .  
  є ,     " ь" 

є  . 
  ,     -  
?       ,  є   

    " ь". , ,   

є      " ь", є  

    ,   є    
.    є ,   . ,  

       :     
   " ь",     " ь" 

  ,   0,   .   
є    , є      

 " ь".    є  ,  

 є   .     
є       " ь",    

      " ь" 

є  .  є    : 
ь (X,[X | _]). 
ь (X,[_ | Y]):- ь (X,Y). 

? - ь (d,[a, b, c, d, e, f]). 
 

? - ь (2,[3, a, 4, f]). 
 

       
є   ,    ,   

" " ,    : 
ь  (X,Y):-  (Y,X). 

 (A,B):-  ь   (B,A). 

,       ,   , 
   ,    ,    

   .  '  є   ,  
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є    .     
:   ,        ,  

  ,    .   
 ,    ,  є     ,  

   ,       
  . 

 
3.3.2. ь   

1.         
         
. 

2.        
     ,    

   . 
3.   ,    ' . 
4.          

  . 
5.    .  

 

3.3.3. ь   

1.   . 
2.      . 
3.      . 
4.       . 
5.     . 
6.     .  
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3.4.   № 4.    

   

 

:         
    . 

 

 

3.4.1.   

 ,   є   , є 
 ,        , 

     .  
    є: 

1)   ,     
  ,   ,      '   

; 
2)  є    '  ,  є 

 '      ; 
3)         

,   є,  ,   . 
     є   

    '!',   є  .  

     є       
  .   ,  є  ,  є 

    .  є  ,   
   ,       

.      ,   
    . 

         , 
 ,          '   . 

  ,   , –   ,   
  .  ,   ,  

 .      .  
 ,  , ,     

    ,    .  
       ,        

 ,      ,     
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  .     є    
  .  ,  є  , 

  : 
 ( , _ ):- 

_ _  ( , ), !, 

_  ( _ ). 

 ( , _ ):- 

ь _  ( _ ). 

_  ( _ ). 

_  ( _ ). 

_  ( ). 

_  ( _ ). 

ь _  (X):- _  (X). 

ь _  (X):- _  (X). 

_ _  (' _ ', 1905). 

_ _  (' _ ', 89). 

 (' _ '). 

 (' _ '). 

         
? ,  є       
 ,     .    
     

?-  (X),  (X,Y). 

       ,    є 
 .   ,   ,  -

є     .     
   – _ _ .    

 _ _  є ,     

   є    1905.   
 – .    є    

,       ,    
   .       

  є  ,   ,   ,   
  , '         

.         
    " _ _ "  

    ,       ,   
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    .     
(   )       

 .        є 
,      ,   ,  

     . ,    
   ,  ,  ,    , 

    . є   
  ,   ,    ,    

    .      
   ,      

 .    .  
     . 

  є    ,    
   є   ,     

  .      
. ,        -

       ! ( ) 
є .  ,       

,    є   ,   
 .       

  . ,      
for:- a,b,c,!,d,e.f. 

        a, b, 

c ,     ! ( )    d. 

      d, e, f, 

      '  . 
      ·   d,  

     ,     
    ,     

'   for  є . 

  ,   ’ ,  
    .    

        
,         
.    ,  є  

    , є  ,    
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      -  . 
          

    . 

3.4.2. ь  

1.      , '   
      - . 

2.     '     , 
   ,  є    

    . 
3.  '          є  

. 
4.      . 
5.           

 . 
6.    .  

3.4.3. ь   

1.   . 
2.    . 
3.  ,      " є "  

  ? 
4.       є   

       '!' ? 
5.       fail. 
6.   ь ь_  (X,Y)   

     .   . 
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3.5.   № 5.    

  ь 

:  -     

   - . 

3.5.1.   

   -    
,         

. 
  -     

 (CGA)  IBM -    (EGA)  

IBM,     . 
      -  

є    ,     graphics 

 makewindow.  dot  line    

'є    . 
 '    ·    -

,     , ·   .  
   (pixels).    
є     .  CGA   EGA  
       .   

     320      
200   ;    –  640   

  200  .   EGA є   
 ,  є    640  

   350   . 
    -  є   

     .    
 graphics  : 

graphics (Mode, Palette, Color). 

 Mode -    1  5    .  

 CGA є   1, 2, EGA - 3, 4, 5. 
 Palette є      0  1  -

є    є     . 
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 Color є        

.   3, 4, 5    16 ;  1 – 4 
;  2 – 1 . 

      є   
makewindow   : 

makewindow (Window_number, Screen_attribute, 

 Frame_attribute, Frame_string, 

Starting_row, Starting_column, 

Window_height, Window_width). 

 Window_number –  , є   ·. 

 String_attribute є   ,  

     .     
   ,     . ,  

       Palette  

graphics. 

 Frame_attribute є     

 Palette  graphics. 

 Starting_row –  ,  є   

 .    24. 
 Starting_column є    . 

      0  79. 
 Window_height –  ,  є   , 

 є .     25. 
 Window_width –  ,  є   

, · є .    80. 
         

gotowindow (Window_number),  Window_number –  ,  

 є     .      
   є   clearwindow,   

є  .       
 removewindow.     є   ,   

' є   ·.    є ,    
' є  ,        . 

       line  

dot.  line є  
line (Row_1, Column_1, Row_2, Column_2, Color), 

 

 

 

 

 

 

 

 

 

 



233 

  dot є   
dot (Row, Column, Palette_color). 

    є  . 
,    (row)   (column)  

      line    

  dot.  Palette_color,  , є   

 . 
         0  

31999  ·  . 
   line  dot є   

 'є     .     
, ,   .      

 , , . 
         

   ,      
line: 

draw_a_rectange:- line (2000, 2000, 2000, 1200, 

1), 

line (2000, 1200, 800, 1200, 1), 

line (800, 1200, 800, 2000, 1), 

line (800, 2000, 2000, 2000, 1). 

         
: 

dot (2000, 2000, 1). 

dot (2000, 3000, 1). 

dot (1000, 3000, 1). 

  –   ,      
.      .   Column  

Row  -          

  Center_column  Center_row.   

: 
Row = Center_row - R * cos A, 

Column = Center_column + R * sin A. 

    A є   0  6.283 .  
  A  0.02 ,  є   314  . 

 

 

 

 

 

 

 

 

 

 



234 

   Row ·  Column    dot  

   . 
   '     

  ,    .  
        -
   .      

,  є    (aspect ratio),  
є       .   
    5/7.      

 ,  є  .     
      
Row = Center_row - 1.4 * R * cos A. 

 ,  є       
   . 

 

3.5.2. ь   
1.     , '    

  - . 
2.     '  ,  є  

     ,      
,      ,      
     ,     . 

3.       . 
4.     ,    

   . 
5.    .  
 

3.5.3. ь   

1.     '     
? 

2.   makewindow  graphics      
. 

3.        
? 
4.   є   ? 
5.       . 
6.   ,          
є   ?  
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3.6.   № 6.      

  

 

:         
       ·  . 

3.6.1.   

  –  '  ,      
є  ,     -  

 ,    є  ,    
 .    ,   ,   

  ,       
   . 
   '      

'          
.  ,       ,  

  .        
    ,     ,    

   ,  є   . , 
        : 

1.   ( ). 
2.  ( ). 
3.   (C ). 

    –  .   
, i   i є '   ,     

'      .     
     ,      

.   є       . 
      .  " є",  

      є  ,    
 .   є       

 є   , є  , є 
   є     

.  –    ,  є є  

. 
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    є     -
є   .  ,    -

    ,   є  -
   . 

       
          

.  є        . 
    є        

    . 
,       –  

  .   ,     
          

    .    
    .  –       
 - .   є    
,    .   –    

   ,      .  
  є    ,  

  . 
     .     

 ,       'є  
,    ,       

 ,  є  . 
   ,    

. 
       , 

   .    ,  –  
  

  

  

  

  

        є 
 ,      . 

  ,    ,   : 
capital ("Washngton","USA"). 
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capital ("London","England"). 

capital ("Parish","France"). 

  є   ,  є   
. 

         " , ".  
     : 

capital_is ("Washington"):-country (is,"USA"),!. 

capital_is ("London"):-country (is,"England"),!. 

capital_is ("Parish"):-country (is,"France"),!. 

  ,      
   . 

     є     
 .  -    

 ,       
.    є   

,  є   .  є    
 ,  ,     . 

   ’  . 
    ,   
,   є  .     

,  є   , є : 
capital ("Madrid","Spain"). 

      ,   є  
(F),  " ". 

   є   ,   є  
 : 

capital_is ("Madrid"):-country (is,"Spain"),!. 
   є є    

  ;  є  : 
1.  ,         . 
2.      . 
3.       . 
4.  " ·"  . 
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    є '       
   .         

  .   є     . 
      -

  : 
1.  є        
. 
2.       ,   

є  ’  . 
3.  є  ,     

 . 
    є    .  

   є   . 
  є    .  ,  

  : 
1.       

  . 
2.    . 
3.  ,  ,    
  . 

   є     
 .    ,   

,    ,       
  , , ,   '   є . , 

 ,         
,    ,  є   . 

       ,    
   .  ,   

   . 
 ,    ,     

 є ,     ,  є 
 . 

3.6.2. ь   

1.      , '   
          . 
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2.   ,       Є    
.    :      

 . 
3.     ,  -

 . 
4.    .  

 

3.6.3. ь   

1.   . 
2.       . 
3.     ? 
4.     .  
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 2.   І Ь  

 

 

 4.      ь  

 

 

4.1. ь ь    

4.1.1. І        

  є    є   
   '   ,   

 , ,   ,    
   ’    . 

        
,    є  є  є  , є   

    –   є      
     .   

 є     ,   
  ,  є    

 .     є   
є ,   ,   .  

        
є      ,  , , 

, , .     
        . 

      ,  

 - ,  є     
, –       

  ,        1  
 .       є      1932 . 

           
 ,       : 

 
 F(x,y,z) =  =0  0   +1=   z 

                  F(x,y+1,z+1); 

 n-1 = F(n,0,0). 
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   λ-    -  

   . ,   ,    є  

     λ- ,   

 є   '    . 
       

   ,       
 ,   1954 .      

   .  є    
 ,   'є    
,         

   , , -20  50-  – 60-  . 
      '  

    . ,   1961 .   
.        

 ,        
   . 

      
.        

:  
1)        є  , 

 є ;  
2)          

    .  
      

      . 
        

  . ,   ,  
   . 
      '     ,  

,   , є     
 ,     .    

  '      ,    
,      . 

        
є є           
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.        
      ,   . 

 
4.1.2.   ь   

       є  , 
  є  .     ,  

     ,  
,       

. 
  є    ,     

       є     
.  ,     ,   

      є  ,  
          

 .     є ,   
   є        

. 
 є     .   
      

(a, p)  (b, g)  (c, g)  (d, n), 

    
 

X a b c d 

f(x) p q q r 

   
    

 
f(a)=p, f(b)=g, f(c)=g, f(d)=n. 

 
      є  ,      

o        .  
  ,    є  .  ,  
  ,       

. 
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   .   є  
    ( , 'є    ),   

 є   –  'є  .    : 
 

 (3) = 9;     (5) = 25. 

 

         ,  
   є . 

    ,     є  
 

 (y) = y  y . 

 

        -  x   
     .  x   
 -     .    
 .  ,     

, є   ,      
 .        

         
.              

 ,    ( )    
.         

 ,          
   .     (x)=1/x є 

      ,    0    
 ,    (0)    

. 
  .   max,  є   

   ,   : 
 

max(1, 3)=3;         max(1.3, -1,7)=1.3. 

 

    є      
   



 


y

yxx
yx

,
),max( . 

 

 

 

 

 

 

 

 

 

 



244 

        
 

         , 

 
є   : 

 
max(x, y)=  x > y  x  y. 

 

 ,       
.   є       , 

    ,     
    . ,  , є ,  

   є  ,    –  
 .      

,       . , ,  
      . 

   
 

 (x, y, z)= max (max (x, y), z). 

 
     ,   є  

   . 
  є   є     

    .    .  
      є     
 .          

    . ,   6   
  є    : 

 
max (  (a, b, c),  (d, e, f)); 

 (max (a, b), max (c, d), max (e, f)); 
max (max (max (a, b), max (c, d)), max (e, f)). 

 

    ,    
        

   . ,     . 
      ,   

 

 

 

 

 

 

 

 

 

 



245 

 . є ,    -
,          

,     . є , 
    . 

  , ,  .   
         

  ,  ,       
    . 

,        
.   є   ,   

 : 
a+b*c; 

(2*x+3*y)/(x-y). 

 
,  +, -, *, / є ,    є  

   .      : 
 

    (x, y) = x+y      (x, y) = x*y 

    (x, y) = x-y      (x, y) = x/y 

 
     ,   

 ,  ,   
 

   (a, (b, c)); 

   (  (  (2, x),  (3, y)),  (x, y)). 
 

   є ,    .  
        ,    

є  є ,  .  є ,  – 
.    ,  є   , 

   .    , –  
      . ,   

є     , є    
  . 
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4.1.3. ь     ь    

  

        ,   є 
 . 

      є ,   
  ,   є    . 

    max        
 

  

REAL FUNCTION MAX(X,Y) 
REAL X,Y 
IF ( X.GE.Y ) GOTO 10 
MAX=Y 
RETURN 
10 MAX=X 
RETURN 
END 

FUNCTION                                        
AX(X,Y:REAL):REAL; 

BEGIN IF X>=Y THEN MAX:=X 
ELSE MAX:=Y 
END. 

 

     .   
          
   ,   є  

,   ,  ,   . 
     ,   , 

   ,       
.    max ,    max(a,b,n) є 
    A  B  є    n. 

        . 
 

  

SUBROUTINE MAX(X,Y,Z)    
REAL X,Y,Z 
IF ( X.GE.Y ) GOTO 10 
Z=Y 
   RETURN 
10 Z=X 
   RETURN 
   END 

PROCEDURE MAX(X,Y:REAL;VAR 
Z:REAL); 
BEGIN IF X>=Y THEN Z:=X 
ELSE Z:=Y 
END. 
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       A, B, C,   
   max (a,b,m), max (m,c,m).   

 є ,         
  .        ,  

 max  ,  є     A  B  
є    A: 

         
 

  

    SUBROUTINE MAX(X,Y) 
    REAL X,Y 
    IF ( X.GE. Y) GO TO 10 
    X=Y 
10 RETURN 
    END 

PROCEDURE MAX(X,Y:REAL); 
BEGIN IF X<Y THEN X:=Y 
END. 
 

  
 ,      ,  

 . ,    ,   
  ,    ,   ,     

 є        
. 

    є ,   
,  є  ,   є  . 

         
 

  

    SUBROUTINE MAX(X,Y) 
    REAL X,Y 
    COMMON M 
    REAL M 
    IF ( X.GE.Y ) GOTO 10 
    M=Y 
    RETURN 
10 M=X 
    RETURN 
    END 

PROCEDURE MAX(X,Y:REAL); 
BEGIN IF X>=Y THEN M:=X 
ELSE M:=Y 
END. 
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     є    
 

max (A, B)    max (M, C) 

 
    є   ,   

      ,    
     . 

    є  .  є 
  ,       . 

      ,  є   
 ,    є .   

    .      
      є   ,  

   ,    є   
   . 

   є     .  – 
   .  –    

 .       є  .  
         . 

 ,         є є 
    .       

  .        
 .  є       

, .    ,     
. 

 

4.1.4. ь     

1.       
. 

2.       
    . 

3.      . 
4.       
     . 
5.         

  . 
6.        ? 
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7.   min (x, y),  є    
  ,       

  . 
8.    min (x, y)   min (x, y, u, v),  
є    . 

 

4.2.  ь  .    

   

 
4.2.1.    

       ,  
   ,   є   

  ,       
   .      

         
. 

  ,     
, ,  ’    ,  

 ,  ,  ,   
    ,    

  .   ,      
,   ,   .   

є   ,     
    (   List Processing – 

 ).   ,   S- , є  
    . 

  'є  ,      
. ,  є   ,     

  . є     : 
) :      ; 
)   0  9; 
)  : ( ) . _ nl ; 
)   : + -   / , : : = . 

 ,     є .   
     ,    

    'є   .    
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є   .  є    
, ,  ,      ,  

  . 
 ,         

    .    
(A (ATOM X24) - ABC 012 A+B(X) (GO TO )) 

   : 
A 

ATOM 

X24 

 - 

ABC 

012 

A+B(X) 

GO 

TO 

         ,  
    , ,   ,     

; , ,  ,       
,   . 

  ,  є    
 –  .  є    

,     .       
.   : 

(A B C D E); 

(U1 U2 U3 U4); 

(CAR (QUOTE ( P Q 10)); 

(1 (2 3) 6 (78 80)); 

((( 1000 ))); 

(). 

  –  ,     
.         NIL. 
      .  
,   ,   .  є 

,     ,        
        

  . 
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   є    . 
      .  , 

 є ,     ,  . 
 є     .   

           
   .       

   . 
  S-      ( ,  

 )  S- ,     ( ). 
   S-     
  . ,   , 

   .        
,      ,     є  

'  ,      .     
       S- : 

 

 S-  

  
    

p + q    
p - q 

p   q 
p / q 

  
  

(   P Q) 
(  P Q) 
(  P Q) 
(  P Q) 

  

,       Y+5X-6,     
    S- : 

(  Y ( І  (  5 X) 6)) 
 

   
( І  (  Y (  X)) 6) 

 
    . 

  є         
.       –  є  , 

      .      
        . 
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4.2.2.     

 ,     S- ,   
    .      , , 

  ,    ,     
    . 

      LISP, ,   
,   .  ,  є   
    –   CAR,  є є   

.    є NIL,    CAR  
.   є  CAR є '     CDR,   є 

є   ,      
.      , є   

 CDR.    CDR  .   
  

 

X ( CAR X) (CDR X) 

(A B) 
(A B C) 
((A B) (C D)) 
(A) 

A 
A 
(AB) 
(A) 

(B) 
(BC) 
((CD)) 
NIL 

  
         -  
,    є  . ,    X   

   S-  
 

(CAR (CDR (CDR X))), 
  X  . 

         
 ,       

   . ,  
 

 (x) = car (cdr (cdr (x))) 

 
є    ,   . 
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   AR  CDR   , 
       S-    

 S- . 
     –  CONS.  

     S-   'є є   є  S-  ,  
       CAR 

i CDR,    
 

X Y (CONS X Y) 

A 
(A B) 
(A B) 

A 

(B C ) 
((C D)) 
(C D) 
NIL 

(A B C) 
((A B) (C D)) 
((A B) (C D)) 

(A) 

 
  ,    CONS    

    NIL,   .   
CONS   ,  є      

    Y. ,   Y є  n,  
(CONS X Y)     n+1    X.   

  CONS   ,    
 A, B, C, D є     ,   , 

є  , є : ((A B) (C D)).      
: 

  (X, Y) = cons (X, cons (Y, NIL)) 

  (A, B, C, D) =  (  (A, B),  (C, D)) 

 

 ,    (x,z), є 
  . 

 
4.2.3.   

      ,  є 
 S-    ,     

.        І .  
   I,   – .  (  ) є 

     є    . 
: 
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X (  ) 

 
 ( ) 

(   ) 
 

NIL 
127 

 (127) 

I 
 
 

I 
I 
I 

 

 
,     є    

.   ,    CAR , 
    NIL,    є     

S-    : 
 

car1 ( ) =   ( )  NIL  car ( ) 

  
    є   І  (  

Y).       :    
    ,     

.   є   ,  X  Y є   
    ,   є      є . 

     є  : 
 
   ( ) =   ( , NIL)  0  

    (car ( ), NIL)  1  2 

 

  є  0, 1  2  ,    є 
  0, 1    . 

    CAR, CDR, CONS, , 
І  є є  ,         . 

 
4.2.4. ь     

1.      . 
2.      . 
3.   S- ?      (ax+bx)/(dy+cy)  

 S- . 
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4.       . 
5.        

   . 
6.   4 ,    є    

 ((AB)(CD)). 
7.     . 
8.  ,  є  NIL,    , 

    –      . 
9.  ,  є      

. ,   ь( ),  є    , є 
. 

10.     S-   :  p + q;   p - q; p 

* q;  p / q;  p   q; 
11.           S- . 
12.      ,    

   S- . 

 

 

4.3.        

  

 

4.3.1.    

          
,  є      ,   

   .        
  CAR i CDR,  CONS   

 ATOM i EQ.       
  ,    , 

     . 
         

  .     є   ,   
        

 .  є     
.    .    ,   

         . 

 

 

 

 

 

 

 

 

 

 



256 

  S-       , 
  .   –   . 

є   ,     S- : 
 
1) (PLUS X1 X2 ... XN) –   .  

 –   . 
2) (TIMES X1 X2 ... XN) –   .  

 –   . 
3) (DIFFERENCE  X Y) –  .  –   

. 
4) (MINUS X) –  ,  є   

. 
5) (QUOTIENT X Y) –  .  –    

 X  Y. 
6) (REMAINDER X Y) –  .  –    

   Y. 
7) (EXPT X Y ) –  .  –    ,   

>= 0.  'є    . 
8) (ADD1 X) –  .  – ,  

 . 
9) (SUB1 X) –  .  – ,  

 . 
10) (MAX X1 X2 ... XN) –   .  – 

   . 
11) (MIN X1 X2 ...  XN) –   .  – 

   . 
 

4.3.2.      

        , 
  –  ,   ,    –  NIL.  

  : 
 
1) (LESSP X Y) –  ,  X<Y  NIL    , 
2) (GRATERP X Y) –  ,  X>Y  NIL   ; 
3) (MINUSP X) –  ,  X<0  NIL   ; 
4) (ZEROP   X) –  ,  X=0  NIL   ; 
5) (ONEP X) –  ,  X=1  NIL   . 
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   є     
: 

 <  >  < 1>  < 2>. 
 

  є     є    
COND.    є   ,    .  

  ,     ,   .   
   .   –     

.   є    ,    
,      .    є  

 : 
(COND (P1 E1) (P2 E2) ... (PN EN)), 

 
 P1, ..., PN –  ;      E1,..., EN –   S- . 

  COND є  ,      EI  
    .      

. 
    P1;   є ,   

    E1.      
      є    .  

    EI,      
 PI.    є .    P1, ..., PN є 

,     ,    
 .  ,     -   

         
   ( ),      . 

   є    ,  є 
 NIL,  Y є    ,  Y є .  

є  ,  є     (ATOM 

Y).    : 
 

(COND ((ATOM Y) NIL) (T T)) 
 

 ,   ,      
 S- .       f(x,y) 
    S- ,  (F X Y).     

    '  ,     .  
       ,   
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    .     
.      QUOTE. 

   є,   є     є 
  .  є   є     

,   . ,    (QUOTE A) –  A,  
  (QUOTE (A B C)) –  (A B C).   (QUOTE 

A B C) є ,     ,     
QUOTE є є   .   ,   

 є   QUOTE.      
,    є,    QUOTE –  ,   
   . ,  (QUOTE (CAR X))  

 (CAR X),    є  ,      
 .       QUOTE 

є   '.    S-  є : 
 

(CAR  ' (A B C D)) = (CAR (QUOTE (A B C D)) 

(CDR ' (A B C D)) =  (CDR (QUOTE (A B C D)) 

        є ,  
   ,  є . 

 

4.3.3.     ’   

 є  ,   є .    
  '   . '     

 є   .     
  ' .      є  
 SET.     є '   (   
є    SET)    (  ),  

 є  ,    .     
є    SETQ.     

,     є    SETQQ.   
     SET   

 QUOTE  '. 
      
 

(SET ' X ' (A B C D )) 
 

 '   X   (A B C D).     
 (CDR X),      (B C D).   X 
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  (A B C D) є       -  

 .     є   -  , 
  є       : 

 

(LAMBDA (X1 X2 X3 ... Xn) Pn) 
 

       ,   
  X1 ... Xn   N     

.           
  ,    '  ,  

 : 
 

((LAMBDA (X1 X2 ... Xn) Pn) E1 ... En) 

   E1  …  En є     
 X1 ... Xn. 

  ,     '     

    - .      DE,  'є є 
'    - .       -

,       LAMBDA  , 
    DE,  '   ,    

    .     є : 
* (DE LIST1 (X...Y) (CONS X (CONS Y NIL))) 

LIST1 

     ,  є є   
  (A B C D)  (D K),      LIST1, 

     : 
( LIST1 ' (A B C D) ' (D K)) 

   ((A B C D)(D K)) 

     ,    
     S- . 

 
4.3.4.   S-LISP 

  S-LISP      LISP,   є 4 
 FASL, SFASL, SLFILES, RUTILS.  RUTILS  

  7   є  , 6     
  REDUCE   –   S- . 

 SLFILES є     LISP 
 REDUCE   .     LISP   
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a.bat      .    
      REDUCE I,  

    UOINIT.FRZ.   є   
REDUCE.EXEC UOINIT.FRZ      S- ,  

 є   * .       S-
 (QUOTE).  є ,       

 : ,     . є   
    ,  є   
  ,       

 ,    ,  .   
 '       

UOINIT.FRZ,    . 
 

4.3.5. ь     

1.       S- ? 
2.     . 
3.   є         ...  … 

І  ? 

4.   COND,   
 CAR i CDR   CONS    
. 

5.    SET, SETQ, SETQQ   
  . 

6.   є       
-  S- ? 

7.    - ? 

8.   ,    CON  ? 
9.   ,  є є   

  .   
10.     S-  ,  є  

  ,      . 
11.    є     

 . 
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4.4.      

4.4.1.       

      є  
  –  .      є 

" ",  "  ".     , 
         . 

        (x), 
  є ,   –     

  .     : 

X             ( ) 

( ) 
NIL 

(   ) 
((  )  (  D)) 
(A (B C) K) 

(((NIL)))  

1 
0 
3 
2 
3 
1 

 

,    є .     
  :   cdr  X  є ,  

    ,       NIL. 
,   ,      . 

 ,       : X є 
NIL i X  є NIL.      cdr(x) , 

   є ,       
   ,  є .  '  
,       є   

,         . 
     (x)   X є NIL 

.  X  є NIL,      
       cdr(x).  ,     

cdr(x) = n,    ,  (x) = n+1.  
       : 

 

 1)   X = NIL 

  (x) = 0 

 2)    X  NIL 

      (cdr (x)) = z 

        (x) = z+1 
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: 

 (x)     (x, NIL),  0 

   (  (cdr (x)), 1) 
 

   є    : 
 

     (DE DOV(X) (COND((EQ X NIL) 0) (T (PLUS(DOV(CDR X)) 1))) 
 

         
   .      

  ( ),        ,    
є   .      є  

  ’ є    ,    
: 

 ( )    ( , NIL),  0 

   (car (x), (  (cdr (x)) 

    'є (x,y),  
 є   X i Y,   є  ,    

   X i Y: 
 

X Y (CONS X Y) 

(A B C) 
(A B) 
NIL 
(A) 
NIL 

(D E ) 
(C D E) 
(A B C) 

NIL 
NIL 

(A B C D E) 
(A B C D E) 

(A B) 
(A NIL) 

( ) 

   є є   ,     
 ,  , ,      

,       : 
 

  1)  
X = NIL 

      1.1) 
Y = NIL 

'є  (X, Y) = NIL 

      1.2) 

Y  NIL 

'є  (X, Y) = Y 

   2) 
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X  NIL 

     2.1) 
Y=NIL 

'є  (X, Y) = X 

     2.2) 

Y  NIL 

 'є  (CDR (X), Y) = Z 

 'є  (X, Y) = CONS (CAR (X), Z) 
 

    є      
.   (2.2) є  .    

CDR    X    Y.  , є      
     

'є  (CDR (X), Y) 

'є  (CDR (X), CDR (Y)) 

'є  (X, CDR (Y)) 
 

     . 
        

: 
  'є  (X,Y)    (X, NIL)  

          (Y, NIL)  NIL  Y 

         

          (Y, NIL)  X  

        CONS (CAR(X), 'є  (CDR(X), Y)) 

 

  X=NIL  'є  (X, Y) = Y    Y, 
  : 

 

'є  (X, Y)    (X, NIL)  Y  

                                                  (Y, NIL)  X  

                                                CONS (CAR (Y), 'є  (CDR (X), Y)) 

 

  ,   X  NIL   Y  
 є CONS(CAR(X),  'є  (CDR (X), Y),    Y  

       : 

'є  (X,Y)    (X, NIL)  Y  

                                               CONS (CAR (X), 'є  (CDR (X), Y)) 

 

 

 

 

 

 

 

 

 

 



264 

            
 .       ,     

є  .  –   .      є  
  'є    .   є , 

 Y=NIL,    ,  Y<>NIL.   є 
   Y,  є  X ,  

Y=NIL. 
 

4.4.2.      

        
. ,     'є  (X, Y)    

   'є  (X,  Y),  'є є  X  Y   , 
 Y<>NIL.    : 

 
    'є  ( X, Y ) =   (Y, NIL)  X  'є  (X, Y)   

    'є  (X, Y) =   (X, NIL)  Y  

    CONS (CAR (X), 'Є  (CDR (X), Y)) 

,   'є        
'є . 

     ,  
          

. ,   є    ,  
   .  ,   є , є 
 ,  ,       

 . 
       є 

   .   
    ,   ,    
   є     

 .  ,     , 
   :    ,   

. 
     є   (X), 

  є   ,    
. 

  є   є  : 
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 ( ) 

(   ) 
((  )  (  D)) 

NIL 

(C B A) 
((C D)  (A B)) 

NIL 
 

,    , є  , є ,  
   . 
  є      :  

X=NIL,     ( )  NIL.   X <> NIL    
 (CDR (X))    ,    

CAR (X)   .        (X, 

Y),  є     Y,    Y    
 X: 

 

X Y  (X, Y) 

(A B ) 
((A B)(  D)) 

NIL 

C 
(E F) 

A   

(A B C ) 
((A B) (C D) (E F) 

(A)  

,   є   ,     
    ( ): 

 
  1)    X=NIL    ( ) = NIL 
  2)    X<>NIL 

     (CDR (X)) = Z 

     ( ) =  (Z, CAR (X)) 

    ( ) є : 
 ( ) =   ( , NIL)  NIL  

 (  (CDR (X)), CAR(X)) 

 

    (X, Y).   є 
 .     : 

 
 (X, Y) =   (X, NIL)  CONS (Y, NIL) 

 CONS( (CDR(X),Y), CONS(Y, NIL)) 
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    (X) є  (X, Y), 
 ,         . 

        'є  : 
 

 (X, Y) = 'є  (X, CONS (Y, NIL) 

 

       .  
   'є        

     .  є   : 
 

 ( )    ( , NIL)   NIL   

                           'є ( (CDR(X)), CONS (CAR (X), NIL)) 

                       'є  (X, Y)    ( , NIL)   NIL  

                           CONS (CAR (X), 'є  (CDR (X), Y)) 

 

     cons  . 
 'є  (X, Y) є   n ,   i n  

  cons.     є  n , 
  n    cons.      n  
є    'є           

  є  0, 1, 2 ,..., n-1.   
  cons  є  'є       

1+2+3+...+n-1 = n*(n-1)/2 
     cons        

n+n*(n-1)=n*(n+1)/2 
,   ,      n.  

  є  ,  ,    
  cons є . ,    

     , ,   
     ( ),      
     cons. 

 

4.4.3. ь     

1.    . 
          2.  ,  є   . 

3.   ,  є    
   є . 

 

 

 

 

 

 

 

 

 

 



267 

4.  є     ? 
5.      ? 
6.   ,      є  

 ,     . 
 

4.5.     ь     

ь    
 

4.5.1. ь     

     є  ,  
     ,  
є     . 

є    ,     
(x).        (x,y),  x – , 

 є ,  y –  ,  є 
 .   : 

 

 (x, y)    (x, NIL)   y 

  (cdr (x), cons (car (x), y)) 
 

        (x): 
 

 (x) =  (x, NIL) 
 

   є  ,     . 
     (x,y),   y     

  ,   . ,  x є NIL, 
  y    ,    x   є  NIL,     

y   car (x)           cdr 
(x).       (x,y),   

     (x) є    (A B C D): 
 
 

X Y 

(    D) 
(   D) 
(  D) 
(D) 
NIL  

NIL 
(A) 

(B A) 
(C B A) 

(D C B A) 
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 ,     є  ,   ,  
 є.  ,      

 ,      (x, y)  
 y.      (x,y),  x  y є , 

 , є    x,     
      y    
.     : 

 
 (x, y) = 'є  (  (x), y) 

 

      ,   є  
 .   ,      
: 

 
  (1):  x = NIL    (x, y) = y 

  (2):  x  NIL  

        (cdr (x),z) = 'є  (  (cdr(x),z)  

       (x, y) = 'є  (  (x), y) = 

      = 'є  (  (cdr (x)), cons (car (x),y)) = 

      =  (cdr (x), cons (car (x),y)) 

 

   є   
 ,    ,    

  є  . 
       

       . 
,         
 ,     n,    x є n.  

        n*(n-1)/2 
     (x)   ,  
є     . 

     , 
 є       . 
є    (x),     є ,   
  є ,      x.  
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  (x) =  (  (x),  (x)) 

 
 ,   ,     (x, c, g)  

  c i g,       
  .  ,       

 

 ( , , g)   (s +  ( ), *  ( ))  
 

    

 ( )   ( , 0, 1) 

 

  ( , s, p)  ,    : 
 

 1)     = NIL 

        ( , s, p) =  (s, p) 

 2)     NIL 

        (cdr ( ),c',g') =  (s' +   

      (cdr(x)), p'   ( dr (x)) 

        (x,c,g) =  (c +  (x), g  
              (x)) =  (c + r (x) + 

      ( dr (x)),  g* r (x)*  

     ( dr (x)) =  ( dr(x), c + r(x), g* r(x)) 

 

  є      : 
 

 (x, c, g)    (x, NIL)   (s, p)  

        ( dr ( ),  + r ( ), g* r (x)) 

                             (x, y)  cons (x, cons (y, NIL)) 

 
 ,       .    

      , ,  
   ,     

 
  1)    = NIL 

      c  (x) =  (0, 1) 

  2)     NIL 
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       c  ( dr (x)) = z 

       c  ( ) =  ( r ( ) + 

      r (z), r (x)  r ( dr (z))) 

 

     c  ( )   
 

 

c  ( )    ( , NIL)   (0,1)  
      ( r (c  ( dr ( ))) + r ( ), 

     r ( dr (c  ( dr ( ))))  r ( )) 

 

 ,       
    2*n + 1 ,  n –   . 

      є 
   ,      
. 

    ,    ,  
  ,  є    

.    ,  є  
c  ( )   : 

 

c  ( )    ( , NIL)   (0, 1)  

            ( r (x),  ( dr (x)) 

                     (n, z) =  ( r (z) + n, n* ( r ( dr (z))) 

 

      n+1 ,   
 ns є . 
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4.5.2.    ь   

   ,    
  є   :     

    .    c  ( )  
       

  c  ( ) є     2n, 
 n   .     ,   

: 
 

c  ( ) =   ( , NIL)   (0, 1)  

    {  z = c  ( dr ( )) 

     (car ( ) + car (z), car ( dr (z))  car ( ))} 

 
c  ( ) =   ( , NIL)   (0, 1)  

    {  (car ( ) + car (z), car ( dr (z))  car ( )) 

     z = c  (cdr ( ))} 

 

  є    -    є  
.       z є ,   

 .   є     
є ,       є    

.     z є     
  є    .     
    ,      . 

 ,       c  ( ) 

     : 
 

c  ( )    ( , NIL)  (0, 1)  

    {  Z = c  (cdr (x)) 

     n=car (x) 

     (n + car (z), n  car (cdr (z)))} 

 

          . 
      ,  

     ,     
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. ,      g   c   
   z, є   

 

c  ( )    ( , NIL)   (0, 1)  

    {  Z = c  (cdr (x)) 

     n = car (x) 

    {   = ar ( ) 

    g = ar (cdr (z)) 

     (n + c, n  g)}} 

 

        g,    
  z.     є    

,        є  ,     
  ,     .  '   ,  

  z     g,     . 
      : 

 
{  1 = 1 

          2 = 2 

       ...... 

          =  

          } 

 

   1, 2, ...,    
   ; 1, 2, ...,  –  ,   
,  –   . 

  1, ...,      ,      
 . 

 

4.5.3.   ь   

      
    ,    . 

          
 .    ,    

 “+”  “*”,   .       
 DX,    :  
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DX(X) = 1; 

DX(Y) = 0 Y<>X (Y-   ); 

DX(e1 + e2) = DX(e1) + DX(e2); 

DX(e1  e2) = DX(e1)  e2 + DX(e2)  e1 

 
      ,  

    S- . 
 ->   

          ->   
    1 + 2      -> (PLUS E1 E2) 

    e1  e2       -> (TIMES E1 E2) 
i      c    
 
    c  (x, y) = cons (PLUS, cons (X, cons (Y, NIL))); 

 (x, y) = cons (TIMES, cons (X, cons (Y, NIL))) 

 

        
 ( ),        

: 
 

 ( )    ( )    ( , )  1  0 

      (car (e), PLUS)  

   {c  (  ( 1),  ( 2)) 

    1 = car (e) 

    2 = car (cdr (e))} 

      (car (e), TIMES)  

   {c  (  ( 1,  ( 2)), 

    ( 2,  ( 1))) 

    1 = car (e) 

   i  e2 = car (cdr (e))}   

 

     є ,    є  
  .   ,  є    

  .    
      . 
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4.5.4. ь     

1.       
. 

2.   ,   
 ( ),  є   ,     . 

3.        
    ? 

4.       ? 
5.  є       ? 
6.   ,     

  , ,   . 
7.      

  cos, sin, tg, ctg,    
. 

8.   , ln, log    
 ,     . 

 

4.6.   S-  

4.6.1. , ь   S    

 

     S- ,   
  ,       
 S- .  
   є    (t),     

 t ,    – є ,      t є 
 .   ,  є  , є 

  S- .    (t) є , 
     .    

   (t),    t: 
 
   1)  t = NIL :   (t) = NIL 

   2)  t  NIL : 

         (cdr (t)) = z 

  (t) =  (car (t), z) 
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    t = NIL є    є 
  .   ,   

   cdr (t)      
  car (t)  z,      .  є   
є    ( , S),   – , S – ,   

 .    є : 
 

    (t, NIL)  NIL  

     (car (t),  (cdr (t))) 

 
   є ,    

  ( , S),  є      S. 
     ( , S): 

 

 ( , S)    ( , S)  S  cons (e, S) 

 
    (e, S).  , 

 ,      S: 
 
   1)  S = NIL :  ( , S) = NIL 

   2)  S   NIL :  

        ( , cdr (S)) = b 

        ( , S) =  b    

        = cons (S)   

       NIl 

 

    – є .  
     

 

 ( , S)    (S, NIL)  NIL  

       ( , car (S))    

       ( , car (S))   

      NIL 
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  є   , ,  
      ( , S)    

   ,   = car (S).  ,   
 

 b    NIL 

 

 є   ,   b,  b є  ,  
  ( , S)    

 

 ( , S)    (S, NIL)  NIL  

                                                   ( , car (S))     

    ( , cdr (S)) 

 

 є     (t),  є    
: , , .     S-  є 
 

 
(DE NABIR (S) (COND ((E Q S NIL) NIL) (T 

(VKL (NABIR (CDR S)) (CAR S))))) 

(DE VKL (E S) (COND ((ELEMENT E S) S) 

(T (CONS E S)))) 

(DE ELEMENT (E S) (COND ((E Q S NIL) NIL) 

((E Q E (CAR S)) T))) (T (ELEMENT E (CDR S))))) 

 

   S-    , 
,    S-  NABIR, VKL, 

ELEMENT.  
     (t).   

 (t) ,         t  
   ,    .   

    є    : 
 
  1) t = NIL :  (t) = NIL 

  2) t  NIL :  

       (cdr (t)) = z 

   2.1) car (t) є  
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       (t) =  (car (t), S) 

   2.2) car (t) є  

       ( car (t)) = S’ 

       (t) = ’є  (S, S’) 

 

  ,  t=NIL є .    t  NIL 
є   .  car (t) – ,  є    ,  

 .  car (t) – ,     (cdr (t)),  
  ,    car (t).    S  S’  

 є  ,     S    S’,  є 
 S.    ’є  (u, v)   є . 

   ,    
 
  1)  u = NIL : ’є  (u, v) = v 

  2)  u  NIL : 

      ’є  ( dr (u), v) = z 

      ’є  (u, v) =  (car(u), z) 

 

,   (S)    є  
’є  (u, v),  (e, S)   (e, S),    .  

, є    : 
 

   (t)    (t, NIL)  NIL 

       (car (t))   

     (car (t),  ( dr (t))) 

     ’є  (  (car (t)),  

  ’є  (u, v) =   (u, NIL)  v 

     (car (u), ’є  (cdr (u), v)) 

   ( , S)    ( , S)  S  

     cons( , S) 

   ( , S)    (S, NIL)  NIL  

      ( , car (S))  I  

     ( , cdr (S)) 

 

 S-   є  
(DE NABIR (S) (COND ((E Q S NIL) NIL)  
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((ATOM (CAR S)) (V K L (CAR S)) 

(NABIR (CDR S))) (T (O B D (NABIR (CAR S)) 

(NABIR (CDR S)))))) 

(DE OBD (U V) (COND ((E Q NIL) V) 

(T (VKL (CAR U) (O B D (CDR U) V) 

 

S-     ,     
  (S).    ’є    OBD. 

 

4.6.2.     

     S-   
   (t), ,      

  t, є  ,   t    .  
   t є      : 

  
 1) t = NIL :  (t) = NIL 

 2) t  NIL :  

       (cdr (t)) = z 

        (car (t), cdr (t)) = b 

       (t) =  b   (car (t), z) 

         z 

 

  є .   ,  
        , 
   z   car(t),     

 cdr (t).    z   .  є   
    ( , S),  є    

 S.   є       
 є : 

 
  1) S = NIL :  ( , S) = NIL 

  2) S  NIL :  

      2.1) e = car (S): є   ( , S) = cdr (S) 

      2.2) e  car (S):  

     ( , S) = cons (car (S),  ( , cdr (S)) 
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  є .     S   
  S       є  cdr (S).  

  є      S,   є   
   cdr (S),     S  

    cons. є   
 є ,        S,      

         
     t. 
,     : 

  

 (t)    (S, NIL)  NIL 

       ( ar (S), cdr (S)) 

      (car (S),  (cdr (S)))   

     (cdr (S)) 

   (e, S)    (S, NIL)  NIL  

      ( ar (S), )  cdr (S)  

    cons (car (S),  (e, cdr (S)) 

   (e, S)  ... 

 

   ,     
  .      S-   

 : 
 

(DE IND (S) (COND ((E Q S NIL) NIL) ((ELEMENT 

(CAR S) (CDR S)) (VID (CAR S) (IND (CDR S)))) 

(T (IND (CDR S))))) 

(DE VID (E S) (COND ((E Q S NIL) ((E Q (CAR S) E) 

(CDR S)) (T (CONS (CAR S) (VID E (CAR S))))) 

 

        S-   
 IND  VID. S-       ,  

 є S-   ELEMENT,      
 (S).     ,    є     

  S-       S-   
,   є.     

 (t)    S,       
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 cdr.        
.     ,  

   є  .  ,  
      ,  
      (S),     

      S- . 
 

4.6.3. ь     

1.  ,    S-  , 
 є        S. 

2.   .1    S. 
3.    (S),  є    

  S   S,   є . 
4.    ь ь (S),  є  

    S   . 
5.    (S),  є  ,   

   ,    –     
 S. 

6. ,    ,   . 5  
  . 4. 

7.     cond (e),   

   ( 1, 2, 3),    (( 1 2) (  3). 
8.    cond (e),     

( 1, 2, 3),        . 
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 5.       

   ь   

 
5.1.     -     

 

 

5.1.1.     

   –   ,      
    .       є 

  .   ,      
 є    , є  . 

     , ,    
  , є  ,   ,   

   ,      
: 

ь (X) =   (X, NIL)  NIL  

       cons (car (X) + 1, ь (cdr (X))) 

 

  : 
 (X) =   (X, NIL)  NIL  

       cons (car (X)  2,  (cdr (X))) 

 

є    X       
  2. 

         
     є    

   ,    ,  
є     , є  є  . 

   : 
 

 (X, f) =   (X, NIL)  NIL  

              cons(f (car(X)), ( cdr (X),f)) 

 

  є  є     є  , 
 ,  є      X є 
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,    f.       
ь (X)   (X)   (X, f): 

 
 (Z) = Z + 1 

ь (X) =  (X, ) 

1 (Z) = Z 2 

 (X) =  (X, 1) 

 

   є є   ,   
є    . 

        
  ( , G, A),  X –  , G –   

(   ),  – ,   ( є)  X 
  

G (X1, G (X2, G (X3, ..., G (Xk, A) ... ))) 

 

  є   є     
  X: 

 
  1)   X=NIL   ( , G, A) = A 

  2)     (car (X), G, A) = Z 

         ( , G, A) = G (car (X), Z) 

 

  є    : 
 

 ( , G, A) =   (X, NIL)  NIL  

        G (car (X),  (cdr (X), G, A). 

 
  ,     c (X)  

 (X),    c      X: 
       
   (X, Y) = X + Y 

     (X, , 0) = c  (X) 

        (X, Y) = X  Y 

        (X, , 1) =  (X) 
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 є , ,   ,    
  c  ( ),   є ,  

  є c    ,    –  
  .   : 

 

 (n, z)   (n + car (z), n  car (car (z)))   

c  (x)   (x, ,  0, 1)) 

 

       є  
  ,     . , 
  ,     

 

f (X1, ..., XN)  e, 

 
 f – '  ,  є ; X1 ... XN –   ;  – 

    . f є     
 ,  є ,      X1 ... XN є 

.        f ,  
є ,     є  .    , 

    - . 
 

5.1.2.   -     

-  є  ,   є .   
   '  f ' є  (   є ) ,  є 

.         

-  
 

 (X1, X2, ..., XN) e. 

 
 є        

. -      ,      

  .  -  
 

 (z) z + 1 

 

є , ,     , є 
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,   . 
  ,      ( ).   

  -  –      
  .      ь ( ): 

ь ( )   ( ,  (z) z+1) 

 
     : 
 

 ( )   ( ,  (z) z  2) 

c  ( )   (x,  (y, z) y+z, 0) 

           ( )   x,  (y, z) y  z, 1 

 

-          ,   
  ,        .  

 

 (x) x+1 

 (z) z+1 

 

       є є    ,  
 . 

є   -  ,    
. ,          
  .     

 ь (x): 
 

ь ( )  {  ( , ),   =  (z) z+1} 

 

      ,     , 
   . 
       

     .    
  .       c  ( ), 
   (x, s, p) ,     : 

 

  c  (X)  {  (X, 0, 1) 

      =  (X, S, P) 
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      (X, NIL)   (0, 1) 

      (cdr (X), S + car (X), P · car (X))} 

      (   ( )  ( ))  
   .         

 
   {     {  

   x1 = e1                     x1 = e1  

   x2 = e2                           x2 = e2  

      .....                               ..... 

   xn = en                           xn = en 

    e }                             e } 

 

  x1, ..., xn    є     e,       
     є     e1, ..., en i  e.   

   є,    є є . 
  ,      

 є  ,      є  . 
  є     . 

 : 
{{X  = X+1}  X = 0} 

 
  є   ,  X   X=X+1 

     ,     . ,  
   є .   

{{X  X = X + 1 }  X = 0} 

 
      1. 

    є     
є  ,    є .   

   ,   ,    
,      : 

 
    {f      f1 = ... 

        f2 = ... 

          ...... 

         fn = ... } 
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5.1.3.      

     –  ,     
 : 

ь 1 (N)   (Z) Z+n. 

 

     ь 1  є  є ,  є 
   n.    –  . ,  ь 1 (3) є 
,    є  ,   3. ,  

: 
{f (2)  f = ь 1 (3)} 

 
є  5.     ь  (X): 
 

ь 1 (X)   (X, ь 1 (1)) 

 
         ь 1 (X) , 

    : 
 

ь 1 (X)  {  (X, ь 1 (1))  ь 1=  (n) 

                           { (Z) Z+n } } 

 
   є   N,   є  

   (Z) Z+n.    є . є  '  
 .     є  : 

 

{  n=1 {  f = (Z) Z+n {  n=2 f (3)  } } } 

 
   є 5  4   ,    N  

    f(3). 

 n=1,  є  - ,   f 

  (Z) Z+1,  є   n  є   

 f    3.  f є    (Z) 

Z+1,    4. 
  '   ,     

  - ,      ,   
  . 
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     є ,        
     .  

 

 (f, g)   (x) f (g (x)) 

 

      .   є  
   –  ,    є  
. : 

 (x)   ( ь, ) 

 
є є ,   є ,   є   

  . 
   є       

 ,      
 . 

 
5.1.4. ь     

1.     . 
2.  є    ? 
3.          . 
4.    ’  ? 

5.       - 
? 

6.     (t),        
 t  є   ,    t     

. 
7.     (x, t),    є  

x,  є   ,     є  
   ,      

  f    x. 
8.     (x, g, a),      

 x = (x1 ... xn) є   g (... g (g (a, x1), x2) ... xn). 
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5.2.   S-      

      

 

5.2.1.    S-  
   S-  є  ,   

є    cons (x, y),  y є  (   
,  y є NIL).      cons (A,B)  

 S-     
(A.B) 

     .    ,    S-  
є    

(A B), 

 є   cons (A, cons (B, NIL)). ,     
         .    

cons (A, NIL)       (A)      
  (A.NIL).   є     ,  

 є ,  127  0127      ,  0 
 .     є   . , 

  
 

cons (A, cons (B, cons (C, NIL))) 

 

     (A B C.NIL)  (A B C).    
 cons (e1, e2) є    (e1 . e2),  e1, e2  –  S-

: 
 

X Y CONS (X, Y) 

A 
B 
B 

(A, B ) 
(A, B) 

B 
NIL 

(A, NIL) 
(B,C) 

C 

(A . B) 
(B . NIL) 

(B. (A . NIL)) 
((A, B) . (B, C)) 

((A, B).C) 

 
   S-    : 

S-  
( V1 .( V2 .( V3 ...(VK . VK1)...))) 
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є    
(V1 V2 ... Vk . Vk1) 

 
 є    .  S-  

 
(V1 V2 V3 ...Vk . Vk1) 

є    
(V1 V2 V3 ... Vk) 

 

    : 
– ,    ,  є S- ,    
    , є S- . 
 – ,   є  NIL,        

 NIL. 
       , , 

 є        X  . 
 

(X1 X2 . Y)  (X1 X2 X3 ... Xk) 

 

   X1  X2     X,  Y-   
(X3 ... Xk). 

        
     NS,    .  
 –   .   ,     

 '    ,       
   ,      S- ,    
. 

є  
((X . A) (Y . (B . A))(Z . NIL)) 

  
((X . A) (Y B . C) (Z)), 

 є      .    S-
  є      S- . 

  S-      ,     
  S-  –   cons.      S - 

,    , є    . 
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є    (S),   є       S-
. є   : 

        
             1)  S-  
                               (S) = 1 
             2)  S  є  
                               (car (S)) = m 

                               (cdr (S)) = n 

                              (S) = m + n 

 
,    

 
 (S) =    (S)   1  

                                        (  (car (S),  (cdr (S)) 

 

 ,             
      NIL,  є  
 . 

      S- ,   
  ь (x, y),  є  S-   

є  ,   x i y є  (         
   ),   NIL   .  

     є   ,    
: 

         

        ь (S) =   (x)   (x, y)  

                                       (y)   (x, y)  

                                      ь (car (x), car (y))   

                                                ь (cdr (x), cdr(y)) 

                                                 NIL 

 

  є    (x, y),  
є ,     є .  ,   

      (x, y)  є 
 NIL,  є   ,  x  є . 
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5.2.2.        

 

є        
        ( ),   

 S-  є  ,       . 
     ,   

: 
  
        1)   є   
       ( ) = cons (S, NIL) 

        2)    є  
                           (car ( )) = A 

                                  (cdr ( )) = B 

                                  (car (X)) = C 

                                  (cdr (X)) = D 

    (X) = 'є  (  (A, D),  (B, C)) 

 

   є   .   1,  S – 
 є .    є ,   

   CAR ( )  CDR (X).    
   'є  A  B,     ,  є 

  A  B,         CAR (X)  
  CDR (X),      A       B. ,  

,      ,     . 
,      ( ),     

  A,    є   CDR (X)    B,  є   
CAR (X). 

      є      :  
 (S),  є     S- ; 'є  

(U, V),  є    ,      U   
 V;  (U, V),  є    ,     

U. ,     A    , ,   B 
   D.     (A, D),    (B, C)   
 . 

    ( )   ,  
   : 
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 ( )    ( )  cons (X, NIL)   

                  'є  (  (  (car (X)),  (cdr (X))), 

                                (  (cdr (X)),  (car (X)))). 

  ( )    ( )  cons (X, NIL)   

                     'є  (  (car (X)),  (cdr (X))). 

 'є  (U, V)    (U, NIL)  V  

                            {  Z = 'є  (cdr (A), V) 

                                (car (U), Z)   Z 

                              cons (car (U), Z) }. 

  (U, V)    (U, NIL)  NIL  

                         {  Z =  (cdr (U), V) 

                             (car (U), V) )   Z 

                           cons (car (U), Z) } 

 

   є   . ,  
є  ,     є  є    (X).  

    (car (X)) ,     
 (cdr (car (X)))     (car (car (X))).     
 є   (car (X)).        

   . 
   ,   

.     ( , a, b),   
a   ,        ,   b 

 ,       . 
  ,    : 

 

  1)   X -  
             1.1)  X     a 
                                     (X ) = cons (a, b) 

             1.2)  X      
                 1.2.1) X   b 
                                          (X) = ons (cons (X, a),  (X, b)) 

                 1.2.2) X    b 
                                        (X) = cons (a, cons (X, b)) 
  2)   X   
                          (c.d)=  ( ar (X), a, b) 
                              (X, a, b) =  (cdr (X), c, d) 
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 1) є    є  .    
є        .    (car(X), a, b) 

є       
   car (s),     b  ,  

 d  c.      є    (cdr (X), c, d). 
        (x, y),  є  X  

 Y. 
,    : 

 
   (X) = cdr(  (X, NIL, NIL)) 

   (X, a, b) =   (X),   

            (X, a)  cons (a, b),  

                      (X, b)  cons (cons (X, a),  (X, b)) 

                               cons (a, cons (X, b))  

                              {  p =  (car (X), a, b) 

                                               (cdr (X), car (p), cdr (p)) } 

               (X, Y) =   (Y, NIL)  NIL  

                                       (car (Y), X)  cdr (Y)  

                                              cons (car (Y),  (X, cdr (Y))). 

 

5.2.3.       

   a  b     (s, a, 

b).  a є  є    є  
  cons.   b     

,     є    . 
        b,   є   
     a.      

. 
   є     .  

,  s – ,  є .    f   
  

 
f (x) =  (x, s) 

 

  f      s. ,     
      f.      .  ,   

  s   x,   ,    
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  s,  є  cons (x, s).    f,   
 ,         

 

 (y)    (y, x)     f(y). 

 

 -  є , ,     
 y, є  ,  y є  x    s. , 

 -  є ,  є  ,  
є   f (x),     x.     

 (y) NIL,          
.       

 
  (x):   (x, a, b) =   (x)   

                         a (x)  cons (a, b)   

                          (x, b)  cons ({ (y)   (x, y)   

                          a(y)},   (x, b)  

                         cons (a, cons (x, b))  

                         {  p =  (car (x), a, b) 

                                          (cdr (x), car (p), cdr (p))} 

 

 ,  є       .  

 NIL є  є  (y) NIL,    (x, a) 

є    a (x)     cons(  x,a)  є    { (y)  

 (x, y)    a (y)}.     ,  є   
    (x, a, b)   є є .     
          

 є     . 
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5.2.4 ь     
1.      S- . 
2.    S-        

. 
3.       (A . (B . (C . NIL))) 
4.      (x) ,    

        NIL,  є  
  . 

5.     ь (x, y),    
 .      . 

6.     (x),  є    
 ,    x   ,  x –  . 

7.        
 (u, v),  є    ,    u  

v,       .  S-  є  . 
8.   ( , ),     є 

 ,        ,    
     .    :  

       .  
  . 

 

5.3.      –  

     

ь   

 

5.3.1.     

 ,     , 
   ,    .  

      ( ),  
(L)   ( ).    є  L2,  LT-1.   

      .  
,  

V = U + at 
 

   .  ,      
,    
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V = LT-1;  U = LT-1;  a = LT-2;  t = T. 
 

 ,  T є LT-1,        
    .   ,  

 є   . 
     ,   
  .  ,    , 

   є  ,    є  
.     ,      

     ,    . 
  ,    , ,  +,  -, 

*,  /. 
      .  
 є  Mn1 Ln2 Tn3,  n1, n2, n3 –  ,    

, 'є    .     
  . ,  LT-1    

 (0  1  -1),  MLT-2 –  (1 1 -2).    , 
     ,      

  .        
        . , 

    ,        
    . 

,     ,     
,  ,      .   
  є є  ,      

  ,    є   '    
.   ,  ,  .  

     ,  V1...VK –   
є    : 

 

 ((V1 d1)(V2 d2)...(VK dK)). 
 

 ,        
 –     (V, a),   V – ,   (   
  )  .  V    ,  

є  
 (V, a) =   (v, car (a))  car (cdr (car (a)))  

       (V, cdr (a)). 
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 ,  V  '    ,    
 ,    '     

     V.   є   є   
,      !.   

        
 

 (V, a) =   (a, NIL)  !  

                                       (V, car (car (a)))  

                                     car (cdr (car (a)))   (V, cdr (a)). 

 

5.3.2.    

      ,  
    ,     .     

           ( , ),   –  ,  
є ,  –  .     

є      '  ,   
'       .   

    є   
            
             1) e -    (e, a) =   (e, a) 
             2) e є  (  1 2) 
                        (E1, a) = d1 

                                    (E2, a) = d2 

                             d1  d2 ь    (e, a) = d1 

                              (e, a) =  

             3) e є  (  1 2) 
                              2) 
             4) e є  (  1 2) 
                               (E1, a) = d1 

                                      (E2, a) = d2 

                               (e, a) =  (d1, d2) 

             5) e є  (  1 2) 
                          (E1, a) = d1 

                                      (E2, a) = d2 

                                (e, a) =   (d1, d2) 
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   1-5  є    ,   
  є є      .    

(d1, d2)    (d1, d2)   4)  5)   .   
           

.      (d1, d2)       (e, 

a): 
  

 (e, a) =    (e)    (e, a)  

                         {  d1 =   (car (cdr (e)), a) 

                                  d2 =   (car (cdr (cdr (e))), a) 

                          car (e) =   

                            (d1, d2)  d1   

                           car (e) = І   

                                       (d1, d2)  d1   

                            car (e) =     (d1, d2) 

                            car (e) = І     (d1, d2) 

                           } 

 

  є    .   
   ,  –      

– є    . 
 

5.3.3.    

   є      
, , .   є   , 

   
  
  (d1, d2) =  d1 =   NIL  

                                          d2 =   NIL  

                                           (d1) =  (d2)  

                                           (d1) =  (d2)  

                                                  (d1) =  (d2) 

                                          NIL 

   (d) = car (d) 

   (d) = car (cdr (d)) 

   (d) = car (cdr (cdr (d))) 

   (d1, d2) =  d1 =     
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                                       d2 =     

                                       (  (d1) +  (d2), 

                                       (d1) +  (d2), 

                                       (d1) +  (d2)) 

   (d1, d2) =  d1 =     

                                    d2 =     

                                    (  (d1) -  (d2), 

                                    (d1) -  (d2), 

                                    (d1) -  (d2) ) 

   (x, y, z) = cons (x, cons (y, cons (z, NIL))) 

 

     . ,    
   

 

(  U ( І  (  A T) V)) 
 

   
((U (0 1 -1)) (V (0 1 -1)) (A (0 1 -2)) (T (0 0 1))) 

 

   (e, a)  є ,    
 

  ( , ) 

U 
A 
T 

(  ) 
V 

(  (  ( ) V) 
(  U (  (   V))) 

(0 1 -1) 
(0 1 -2) 
(0 0 1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 

  
  є          

  .    , , ,  
 є        є . , 
 ,          

 є  ,      є  
,      (e, a),      
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.      ,    
   ,    ,  

    ,  є . 
 

5.3.4. ь     

       , 
,       .  
       . ,    

є   ,  –  ,   –    ,  
 –      . 
є    є,       

 , ,    . 
   n-    є ,   

є    ,    -  
,        . 

      . 
,        

.  
                                  – /  
                 – / 2 
               – / 2. 
 

,      (  ) , 
     : 

 
            (( ) ( )) 
            (( ) (  )) 
            (( ) (  )). 
 

  є ,   є    
  . , 

 
            (( ) NIL)    –  ,  
            (NIL ( ))  –    
            (NIL NIL)   –  . 
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 є    , '    . 
,  (( ) (  ))    ((NIL ( )), 

" "  .  ,  ,     
, є .   є    (d),  

   d    . 

    є ,   d є  ,  є  (t b),  
 t   b   є .   
(d)        ,   

    .   ,  

d=,   є     : 

 (d) =  d=  -    (d) 
 

  ,       (d): 
 

  1)  d є  (NIL b) -  є  
 

  2)  d є  ((u.t) b) 
                            d" = (d') 

                                d' = (t b) 

             2.1)  u    d" 
                   d"   u   d" 
             2.2)  u     d" 
                   d"   u   d". 
 

 1) є  .     
   d",       u. 

  u    d",  є  ,    
,  є     є  . ,  

   : 
 

         (d) =  car (d) = NIL  d  

                        {  d" =  (  (cdr (  (d)))  (d)) 

                           (car (  (d)),  (d"))  

                       (  (d"),  (car (  (d)), (  (d"))  

                        (cons (car (  (d)),  (d')),  (d"))} 

         (d) = car (d) 

         (d) = car (cdr (d)) 

         (t,b) = cons (t, cons (b, NIL) 
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  -     ,   
. є    ,      

 ,     . 
є ,    (e, a)    є 

 (d1,d2), (d1,d2), (d1,d1).   
 є    .       

 ,     .   
 –  (d1,d2).   'є є      

        .  
     ,    . 

,   ,     є 
.   (d1,d2) є : 

 

(d1,d2)=  d1=    

 d2=    

 ( ( 'є ( (d1), 

(d2)), 'є ( (d1), (d2)))) 

 

    є  ,  
 ,    є   'є   

d1   d2,    –  'є   d2  
 d1: 

 

            (d1,d2)=  d1=    

                         d2=    

                         ( ( 'є ( (d1)) 

                        (d2)), 'є ( (d2), (d1)))) 

 

     (d1,d2)     
  ,       

. ,   є : 
                  (( )(   )) 

                  (( )(   )) 

                  (( )(   )) 
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      ,    
    .      

       ,     
   .  є " "    

   є    (d).   , 
   . ,   (d1,d2)  

  (NIL, NIL)  d1 є   d2. ,  
  ,     є .  

є     (d1,d2): 
 

               (d1,d2)=  d1=    

                                d2=    

                               {  d1= (d1,d2) 

                                  (d)=NIL  

                                 (d)=NIL  NIL } 

 

        
: 

 
 

 
        
        
 
        
   
 
     
        
         

 

 
 

. 2.1.     

’є  
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     .   
        

   .      
  ,     ,   ,  

      .     
,      ,   ,  

 є    ,  є    .   
    ,     , 

  є.  ,    ,  
     ,   є ,  
є.  є   .     

  ,       0, 1   
,   .      

   є   . ,  
f є g  g є f , 

     f(...)=  ...  ... g(...) ...  ... 

     g(...)=  ...  ... f(...) ...  ..., 

    f  g . , ,   
 ,  f   g,    1 ,  g     

 f   . 
     'є ,  ,   

   .     
  ,    є .       

      , ,   . 
,       

  . 
     є,   
    є    . 

         
    . 

 

5.3.5. ь       

1.    . 
2.      ? 
3.     є    

? 
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4.          
        . 

5.    F=m · a      
      S- . 

6.     (d)     
  ,           

. 
7.          
( , )     ,   

   ,     ,   – 
    

8.     є    
  (x)  (x).   – , , 

      x. 
  

 

5.4.      ь   

     ’   

 
5.4.1. ь     

       
    – car, cdr, cons,   ,    

 1,          . 
,  -       
.       . 

    ,   
     S- .    

  S-      . 
    є    ,  є  
є       . 

        .  
  ,   ,      

   S- . ,   є   
       ’є  ( , ): 

 

 

 

 

 

 

 

 

 

 

 

 



306 

  { ’є  

    ’є =L(x,y)  x=NIL     

          cons(car(x), ’є (cdr(x),y))} 

 
    ,    S- , 

є   
 
  (  ’Є  ( ’Є  ( ,Y) 

  (  ( І   NIL) Y (CONS (CAR X) 

  ( ’Є  (CAR X) Y))))) 

 

  є     . 
,  -  ,     

,      S- .     , 
   .     є 

  ,   ’   .  
     

  y 

  y+10 

  cons(x,y) 

   =0  1  +1 

   є    ,    
 ,    ,      

. ,    є ,   
: 

  y+ 

  cons(x 

   =0  1. 
,     ,     ,   

  ’   .  ,   

 ,  0? 
  ,      ,  

      .    є 
є   ,       , 

 є     ,  є   є  
   .    , 
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      ,  S-  
  . 

    ,    
          .  

    є   . 
   : , , ;     

  S- : , , .      
є    .   127, NIL   S-

  (  127), (  NIL). 
-       є  , 

      ,  є    .  
  є  .  f(e1, e2, ... , ek) 
є     (F E1 E2 ... EK),     ’  

,    .  

  ,  -       
   .   

    1  2  3 

є  S-   
  (  1 2 3) . 

 , є       
. 

-   

   (x1, x2, ... , xk) e  
є    

  (LAMBDA( 1 ... )E). 
      LAMBDA,  

  ,  є    . 
,   

  (x,y) cons(x, cons(y, NIL)) 
є    

 
  (LAMBD (  Y) (CONS X (CONS Y (  NIL)))) 

 
          

 . ,     є   
   ,  є    
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  .  є       
,       
,     .      

 
 

{ e 
   1= 1 
     2= 2 
      ......... 
     k=ek }   

 
 

 

{  
            1= 1 
           2= 2 
            .......... 
           K=eK 
  e} 

є   є    
 
  (   ( 1 1) ( 2 2) ... ( K K)) 

 

      
 

{ e 
   
           1= 1 
          2= 2 
           ......... 
          k=ek }   

 
 

 

{  
                   1= 1 
                  2= 2 
                   .......... 
                  K=eK 
  e} 

 є     S-  
 

(   ( 1 1) ( 2 2) ... ( K K)) 

 
 ,   k  є      

k+2 ,      ,   – 
 ,     .    

є   .     
 є ,        , 

   S- . 
є   S- ,  є   ,   

 . 
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(  )  

(  1 2) 
(  1 2) 
(  1 2) 
(  1 2) 
(  1 2) 

 
 

  

(  1 2) 
(  ) 
( R ) 
(CDR ) 

(CONS 1 2) 

 
 

   

(  1 2 3)   

( ( 1 2 ... N) E) L-  

(  1 ... N)   

(   ( 1 1) ... ( N EN))   

 1 2 ... N – ;  1 ... N –  ,   
 . 

       
   ,       

. ,    є      
  ,      

  ,   . 
 

5.4.2.  '     

,     ,   
.    , ’    .   
 ’       ,  

     ’      
,  є S- .    ’    

      
   

    (P, Q) 

  Y  (A, B) 

  Z  5, 
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    : 
 

  

cdr(X)  Q 

cons(X,Y) ((P,Q) A B) 

Z-7 -2 

 
       ’    

.         ,    , 
  ’   . 

  ’       
,     (  ).    

 - ,    ’ є     
   .     

 

  {  f = (x,y) 2 *x+y    f(2,3) + f(3,2) } 

 

 f є  :     2, 2;   – 

3, 2.      15.  ,  
 є ’  ,   ’ є   .  

   -  є  .   
      є  

 - ,        
. ,    

  {  f = (y) 2xy+z 

   {  z=5 

             f(3)}} 

є    z1,   f ’ є   є   (x) 2 

xx+1,  Z ’ є   5 є   
 

  f(y) 2xy+1 

  z5 
   f(2) є 5.   ’ ,    

,          

 ,     -    . 
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,     -   ,  є 
  . 

    ,   є  - 
    : 

  (LAMBDA ( 1 ... XN) E (E1 ... EN))  

    ( 1, ..., N)   є   
 1, ..., N  є     .    

 є      
  (   ( 1 1) ... ( N EN))  

,   ,     є ’  

 .        - 
          

,   є     . 
 

5.4.3.  ’     

    ’     
 ,    є є  . 

   
{  

                     1= 1 

                   2= 2 

                    .......... 

                         K=eK 

    e} 

 

   ,   1 ... XN є      
,   1, ..., N     ,     є 

.     ,   1, ...,  є -

.      є  [ , ],   - , 
    1 ...  ’   1, ..., ,  

   1  [ 1, ] 

        .................. 

          [ , ] . 

        
  ’ .    є  ,  
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 є ’  ,   є  ,   .  
є    (  -   )    ,   

є   [ , ].     1 ...    

    ,    .  
: 

{  f = ( )    ( )    f(cdr(x)) 

f(z)}. 

     

z  (A B.C) 
   f(z)   

 

 f  ( )    ( )    f(cdr(x)), } 

z  (A B.C)  

 
 f(z) є       

 

  x  (A B.C)  

  f  [( )    ( )    f(cdr(x)), ] 

  z  (A B C) 

 
   є ,     f(cdr(x)) 

є  ,    f   .  
,  є     

 

  z  (X B.C)  

  f  [( )    ( )    f(cdr(x)), ] 

  z  (A B.C) 

 
,    ,  є       

 є  ,       
  NIL,       . 
        

 ’ . 
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5.4.4.  ь     

1.        
 . 

2.     ? 
3.   І  ( , ),    

,           .  
4.    S-      

    є . 

5.    -    . 

6.     - ? 
7.     . 
8.     

       {  N=1 {  f=(x) x + N {  N=2 f(10) }}}. 
9.   ’     . 
10.     ’   ? 
11.        

ь (x, y),  є  ,  S-  x  y  
  NIL   . 

 

5.5.   ь   

 

5.5.1.     

     є  ,  
  є      .   

,      . 
   є     

    . ,    
,    ,    

. 2.4.   є  ,    
 ,  є   .    

   (  ),        
,   ,   є  ’  

      .     
’      .   

    –    , 
    є   . 5.3.1.  ,   
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 .     .   
     .  є  

     ,     ,  
  .   є     ,  

  є .   
 

((X Y Z) (F) (A1 X1) 

 
є  .         

   ,     ,     
.     ,     

,    – .     
    ,   . ,  

   є   
 
  (1 (  ) 5) ((   D)) ((CONS 5 7) -1 2)) 

 

     

  X  1 

  Y  (A B) 

  Z  5 

  F  (A C D) 

  A1  (CONS 5 7) 

  X1  -1 2. 
       ,  

 (x, n, v),        n є    
   v.    є : 

 

  (x, n, v)    ( , r(n))   (( , r(n),                         

                                        r(v)) 

         (x,cdr(n),cdr(v)) 

   (x,l,m)    ( , r(l))  car(m)      
         (x,cdr(l),cdr(n)) 

   ( , S)    (S, NIL)  NIL 
          (x,cdr(S)) 

 

 

 

 

 

 

 

 

 

 



315 

   :  є   
       n.    

,    (x, l, m) є     l  
є      m. ,  (x, n, v) 

є      n,      
 є .       

,        
 є . 

 
5.5.2.    ( , n , v) 

     (e,n,v),    
є   ,    n     

 v.         
.         

   
 

 [(car(x),((x)),(((A.B))))]=A 

 

    ( AR E)  ,  ’ є    
 ( . ).  

     , 1, 2, ... k;   
   , 1, 2, ... k;   - n, n1, n2, ... nk; 

v, v1, v2, ... vk –  ;      
  S- .     , 

  . .26.    є  ,     
 ,  

 
 [x,n,v]=aco (x,n,v) 

 
   (  S) є S    , 

 
  [ ,n,v]=  

  [car E,n,v]=car(a) 

 
 є    cdr(e).   

cons(e1,e2)     
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  [ 1,n,v]= 1 

  [ 2,n,v]= 2 

  [(CONS E1 E2), n, v]=cons(a1,a2) 

 
     ,  є  

  . 
   1  2  3    

  є .   2  3   
,     1,     

  2  3. , є   
 
    [ 1,n,v]= 1 

            [(  1 2 3), n, v]=  1  

                 [ 2, n, v]   ( 3, n, v)] 

 
 є     2  3,  є ,  

 є    
 
    [ 1,n,v]= 1 

                 [(  1 2 3), n, v]= 

              [  1  2  3, n, v)] 

 

  -  є   ’є ,  є 
є  -   ,  ,  є  

.      - ,    ’  
  ,   є   .   

  : 
 
   [LAMBDA ( Y E), n, v]= 

    = cons(cons(y,e), cons(n,v)) 

 
  є  є      

 . 
   ( 1, ..., k)   є ,   

1,..., k   є   .   
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   (l, n, v)   (l, NIL)  NIL 

   cons( (car(l), n, v), (cdr(l), n, v)) 

 
   є        . 

        : 
 

    [ ’, n, v]=((yez)(n’v) 

               [( 1 ... EW), n, v]=z 

      [(  E1 ... E ), n, v]= 

             [ez, (yn’) (zv’)] 

 

,  є       
 ,        z.  

 ,       (  1 ... ) 

     (yn’)    ( zv). 
         

   є : 
 
                             [( 1 ... k), n, v]=z 

   [(  ( 1 1) ... ( E )), n, v]= 

                            [e, (( 1 ... k)).n), (zv)] 

 

  є   
 

(   ( 1 1) ... (  ))((  ( 1 ... ) ) 1 ... ) 

 

  ,        . 
 

5.5.3. І    

      ,  
    
 

(  PEK  ( 1 1) ... (  )) 
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,   , ’   ,   1 ... k 
  ,  є    1 ... k,    

. 
       

 ( , y),       , 
  car(x) є   y.      

 cons(y, cdr(x)).     ( , y)  

car(x) є   ,      ,  
є   .     є   
,     ,     є 

. 
  є   ,  є 

  .    
 

{  =cons(,) 

( , ) } 

 

  , , є S-  cdr  є .   

car  ,    S-  .  ,    

  є (.). ,  =(.),  
 

cdr(car(car(car ... (car() ... ))) = . 

 

,       car  ,   є  . 
   

{  =cons(, NIL) 

( , ’є ((    ), ))}, 

 
  є ,  є  S-  

 
((    ) (    ) (    ) ... ) 

 
    є   

  .    1 ... 

k    ,   1 ... K   . 
  ,    
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   ,  ,   1 ... 

k  є      1 ... k.   
 

 v1=(v)  n1=(( 1 ... k)n) 

 [E1 ... EK), n’1, v1]=z 

 [(   ( 1 1) ... (  ), n, v]= 

[E, n1, (v1, z)] 

 

       v1,  

    .  v1 є    n1,  

          
 1 ... ,     z.  

        
 ,    є    

  є    .  
         

 є       
     S-     

 ,         .  
    ,       

 

(( 1 1) ( 2 2) ... (  )) 

 
  :   ( 1 ... )    ( 1 ... ). 

   (d)  (d)      
,     є  : 

 

(d)  (d, NIL)  NIL  

cons(car(car(d), (cdr(d))) 

(d)  (d, NIL)  NIL  

cons(car(cdr(d), (cdr(d)) 

. 
   ( , n, v)    

(  )    W.   
  : 
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 (n, e, v)  ( )  ( , n, v) 

        (car(e), )  car(cdr(e)) 

               (car(e), CAR)  

         car( (car(cdr(e)), n, v) 

         (car(e), CDR)   

      dr( (car(cdr(e)), n, v)) 

      (car(e), CONS)  

       ons( (car(cdr(e)), n, v)) 

      (car(e), ATOM)   

      ( (car(cdr(e)), n, v)) 

      (car(e),PIBHO)   

      ( (car(cdr(e)), n, 

v), 

      (car(cdr(cdr(e))), n, v)) 

      (car(e), )   

      {(  (   

     (e1, n, v)  2  3, n, v) 

        2=car(cdr(cdr(e))) 

          3=car(cdr(cdr(cdr(e)))) 

          1=car(cdr(e))} 

      (car(e), )   

    cons(cons(car(cdr(e)), car(cdr(cdr(e))), cons(n, v)) 

      (car(e), )   

    {( (car(cdr(e)), cons(y, n), cons(z, v)) 

      = (cdr(cdr(e))) 

        z= ( (cdr(cdr(e))), n, v)} 

      (car(e), )   

     {{( (car(cdr(e)), cons(y, n),  

        (v1, z)) 

     z= ( (cdr(cdr(e))),cons(y, n), v1)} 

     {  = (cdr(cdr(e))) 

        v1=cons(w, v)}  

   {  (cdr(car(c)), cons(car(car(c),car(cdr((c))), 

     cons(z, cdr(cdr(c)))) 

      = (car(e), n, v) 

        z= (cdr(e), n, v)} 
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  є  є      
    .    

  ,         
’ . 
 
 

5.5.4.    (f , ) 

          
,      ,  

   (f, x)  
 

   (f, x){ (cdr(cur(c)), cons(car(car(c)), 

      cur(cdr(c))), cons(x,cdr(cdr(c)))) 

       = (f, NIL, NIL) 

 
   є  f  є   

=((  )(nv),   є     [e, ( n), (xv)]. 
      є  ,   

  ,       f,  
         

( , n, v)    є .      
 -   . 

     CAR, CDR, CONS, 

, І  є   ,      car, cdr, cons, 

, .   є    .  є 
 ,        ,  

     .     
    S- .  

,        є  ( Ь 

),  є ,   є 0      ,  
      
 
 ...  (car(e), Ь)  ь(  (car(cdr(e)), n, v) 

       ... 

 
       .   
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  ,  Ь є   ,  є     
  -    S- . 

,    -   , 
     ,     є . 

      S- ,  
є     ,    . 

       -   
  –    ( , , ),  

 ( , , ).      є  
   S- .    є  

,     ,    
      

. 
 

5.5.5. ь     

1.     ? 
2.    ( , ). 
3.      . 
4.         

  S- . 
5.       
 ,  є    ( ( 1 

1)) ... (  ... )(  1 1 (  2 2 (  ... (  X  

 ) ... ). 
6.      (  ), 

 є     . 
7.     (I E1 E2); (HE E); 

(  1 2),  , 1, 2 –     . 
8.       . 
9.          ? 
10.         

( , ++, )     –   . 
11.       
,    ,     . 
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 6.   ь   

     

 

6.1. - ь  .   

 

 

6.1.1.  - ь   

    ,  
           

  S-Lisp,    ,    
 ,     ,  

   .   є  
   GOTO, RETURN, PLOG, DO. ,  

      є 
  –  COND,     IF, 

WHEN, UNLESS, CASE.      
 ,  є    

,       DO, LOOP, 
WHILE,    .   

 ,      ’    
  SET,      є . 
,        

 . ,     
      
 є   ,   ( ) 

,    ,  
 ,    -  

.   ,   є  ,  
, , ,    – є   
        

    .   
     -
 . 

     N!   S-Lisp: 
* (DE N! (N) (COND ((EQ N O) 1) (T(TIMES N (N! (MINUS N1))))) 

 ,    є  . 
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6.1.2.    - ь   

,  -    
       

: 

     ’  ; 

  ; 

      COND; 

  ; 

  . 
    є  : 

 SET, SETQ, SETQQ - ’  ; 

 QUOTE -  ; 

 LAMBDA -  -     ; 

 LET -  ’         
 . 

  є  : 
- PROG1, PROG2, PROGN,     

           (  
,   N- ). 

  COND : 
 ( COND ( L1 E1 ) ... ( LN   EN )), 

 є    L1...LN    I-   
LI     I  . 

  є      . 
      (  

,  ,  )    
.       
є  ,      N!    

  N         N = 0,    
  N!   1,   є  N!  

   1  N. 
   є      

.       є 
    ,      

 . 
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6.1.3.      

  є        
 ,     . 

,   є ,   
  ,     – 

.    LISP    
,    є    .   
      ,   .  

 MU-LISP  COMMON -LISP   є.   
      APPLY  

FUNCALL,           
   . 

     : 
 ( APPLY function ‘ ( arg1, ... argN )); 

 ( FUNCALL function arg1, ... argN ). 
  : 
* ( APPLY ‘ CONS ‘ ( A ( B C D )) 

   ( A B C D ) 

*  ( APPLY ‘ CONS ‘ ( A B )) 

    ( A. B ) 

* ( APPLY ‘ TIMES ‘ (  5 5 )) 

   25 

* ( SETQ F ‘ PLUS ) 

*  ( APPLY F ‘ (7 9 )) 

    16 

* ( FUNCALL ‘ CONS ‘ A ‘ B ) 

   ( A.B ) 

*  ( FUNCALL ‘ PLUS 2 3 ) 

    5 

* ( FUNCALL ‘ APPLY  ‘ LIST ‘ ( A B ) ) 

   ( A B ) 

* (APPLY  ‘ FUNCALL ‘ ( LIST ‘ ( A B ) ) ) 

   ( ( A B ) ) 

     є    
 ,      .   

        
(macros),     . 
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       є  , 
 є   ,       

є   є  .    є  
: 

( DEFMACRO < ’   > <   > <  

 > ) 

 є        DE  
  DEFUN,     є    

  , : 

1)   ; 

2)   є    :   

    є    (  ); 

    є     , 
  є     . 

    SETQQ,  є   SETQ  є  
,  є    . 

* (DEF MACRO  SETQQ (x y) 

  ( SET x ‘ y ) 

SETQQ 

* (SETQQ LIST ( A B C )) 

( A B C ) 

* LIST 

( A B  C ). 

    : 

1.    
    ( defun f ... (q ) ... ) 

2.    
    ( defun f ... (f ) ... ) 

3.     
     ( defun f ... (f ... (f )...)...) 

4.    
    ( defun f  (q ...) ... ( applay q ) ... ) 

5.     
    ( defun f  (...q ...) ...  applay f...f... ) ... ) 

’      ,  , 
  . 
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6.1.4. ь     

1.    -  . 
2.     -  

. 
3.       COND   

 . 
4.         ? 
5.    . 
6.     APPLY  FUNCALL. 
7.        . 
8.         IF   

. 
9.    ,  є    

. 
 

6.2. ,  є ь   

 6.2.1. ь ь ,  є ь   

 ,       
    , є   , 
 є   (date driver).   є  

      ,  
      ,    

, ,    .   
        ,  
        є   

  (APPLY, FUNCALL),  EVAL  
 DEFMACRO. 

,  є  ,     
    ’    

,  є     , 
    . 
  ,  є  ,  

  ,      є  
. ,  є     

 ,  ,  , 
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 ’є ,        
,      . 

      ,   ATN 
(augnehted transitation network grammar) –    , 

       ,  
   ,       

 . 
   є ,  є   (even-

action draven).    ,     
   ,      

  .   ,  є , 
є  .    ,    є,  

        .     
      ,  

є  . 
 

6.2.2.   ,  є ь   

   

   ,  є  ,  
   : 

1.  є       
( ) ,         

 . 

2.  є   ,  є  , 
      1. 

3.       ,    
 1 є         

   ,         
 . 

        
 ,     ,    

  . 
      є : 
 ( defun dif  ( l x ) 

 ( cond 

                ((atom l) (if (eg e x) 10 ))) 
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 (( eg ( car e ) ‘ f ) ( list ‘ f ( dif ( cadr 1 ) x ) ( dif ( caddr e ) x))) 

(( eg ( car e ) ‘ * )  ( list ‘ f ( list ‘ * dif ( cadr l ) x) ( caddr e )) ( list ‘ * 

(cadr e ) ( dif ( caddr e ) x )))) 

( t NIL ) 

* ( dif ‘ ( + x ( *2x )) x ) 

 ( +1 ( + ( * 0 x ) ( * 21 ))) 

   «+» є  , «*» –  
   S-     .   

       . 
     ,   

 : 
(defun dif 1(l x) 

(cond 

((atom l) (if (eg l x) 01)) 

(t (funcall (eval (car e)) (cdr e) x)))) 

(setg f + ’ div’’ f * ’div *) 

(defun div + (lx) 

(list ‘ +(dif 1(  car e) x ) ( dif 1 (cadr e) x ))) 

(defun dif * (lx ) 

(list ‘ + (list ‘ *(dif 1 (car e) x ) (cadr e)) 

(list ‘ *(car e) (dif 1 (cadr e) x)))) 

*(dif 1 ‘  (F+ x (f*2 x )) x ) 

(+ 1 (+ (* 0 x) (x 21 ))) 

    «+»    F+  «*»  
F*,      LISPy      

 +  *.   є  ,  є  
    ,     F+  F*. 

   ,    є ,  
 є      . 
 

6.2.3. ь     

 ,  є  ,  є  
    .    –  ,   
є   ( )     

       . 
   є   ,  ’   

  (pattern recognition),     
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,   ,     
,  ,   ,  

       . 
   ,  є    

 ,     ,    
LISP є       

       . 
    ,  

    .    
   – .   : 

? - ь    ; 

_ - ь   ,   ; 

& -  ь ; 

! - ь  ь ,     ь . 

   : 

(                    ) 

: 
* (  ‘’ ? ? p ? ) (   ) 

 

* (  ‘’ ( & p a ) (   ) 

T 

* (  ‘’ ( ?  &  ! ) ((   ) (  ) 

  

 є     MU-LISPy є : 
( defun  ( n  h ) 

( cond ) 

(( null n ) ( null h ) 

(( null h ) nil ) 

(( egual ( car n ) ( car h );    ь ,  

 (  (  cdr n ) ( cdr h )));     

                                           ;    є ,          

                                            є     

(( and ( atom (car (n)) (get ‘ (car n ) ‘ ) h ) 

        ;  ,  є   

                 ;  FUNCALL 

( funcall ( get ( car n ) ‘  n h )) 

( T NIL )                              ;  ,  є  NIL 
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;    

( def macro  def  (             ь ) 

( list ‘ put  ‘  

( list ‘ quote ( list ‘ lambda   ь ))) 

; ь   - ? : 

( def  ? ( n h ) 

           (  ( cdr n ) ( cdr h ))) 

;     - &: 

( def  & ( n h ) 

( or (  (cdr n) (cdr h)) (  n ( cdr h)))) 

;     - !: 

(  def  ! ( n h )  

( or (  (cdr n) (cdr h)) (  ( cdr n) h) (  n ( cdr h )))) 

;  ь  ,  ь   - -: 

(  def  - ( n h ))  

( or (  (cdr n) (cdr h)) (  ( cdr n) h))) 

  є     ,  є  
      . 

 
6.2.4. ь     

1.    ,  є  . 
2.     ,  є  . 
3.    ,  є  ? 
4.      ? 
5.         ,  

     є . 
6.          

  ,    . 
 

6.3. ’є - є   

6.3.1.   

     ,  
 , є 'є - є   ( ). 

  'є - є   є: 
, є , , , , 

  .    є ,      
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’є       є    
   .     

 , , ,   
   . 

 ’є    є ,    
    .   'є - є  

 є ’є ,    ,   .  ’є  
   є  ’є       ’є  
. 

’є      ,   ,   ,   
  . ,    ’є ,   

  (methods). ,    ’є ,   
,      . 

 ’є  є   ,    є  
   ’є   . 

 ’є  –     ’є ,  є  
’є   .  ’є     ’є .  –  

 ’є ,      . 
 

6.3.2.   ’є - є   

  ’є - є    MU-LISP   
  LOAD   flavors.lsp: 

( LOAD ‘flavors.lsp ) . 

   flavors    : 
( DEFLAVOR  ( ь ) 

( ) 

( ) 

) 

   

DEFLAVOR  

(   

 

 

 -  

ь -  

 -  

( );   є 
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; ......  

) 

  
: GETTABLE - INSTANCE - VARIABLE 

: SETTABLE - INSTANCE - VARIABLE 

  ,       
 ’є . 

    , є   : 
*   

:  , : ,:   . . 

*   

: SET -  ,: set : -   . . 

      ’є  
є  : 

(: GETTABLE - INSTANCE - VARIABLE <  >). 

 –    ’є ,    
   .   ,   

 ,  є       . 
 ,  -  (  ),  

   .    :   
 (before i after damon ).   є  : 

( DEFMETOD (< > <  > < > ) 

<  > 

< > 

). 

        
: BEFORE -  

:AFTER – . 

     ’є     
  .       

SETQ. 
     

( DEFFLAVOR  

( x y );   

:  GETTABLE - INSTANCE - VARIABLE 

: SETTABLE - INSTANCE – VARIABLE) 

    :   
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: MOVE _ TO 

( DEFMETOD ( : MOVE _ TO ) 

( NEW -X ) ( NEW - Y ) 

( SETQ   X    NEW-X ) 

( SETQ   Y    NEW-Y )) 

 ,     .  
     . 
( DEFMETOD ( : BEFORE: MOVE _ T

8
) 

( NEW - X    NEW - Y  

(( OR ( MINUS P  NEW - X ) 

 ( MINUS P   NEW - Y ) 

) ( BREAK ( LIST  NEW - X    NEW - Y ) ‘’  = < 0 ‘’ )) 

    ’є ,    
’є    : INIT.     є,   

  : AFTER: INIT         
. є    ’є    

 MAKE-INSTAN E. є       
’є   : 

( SETQ  10 (MAKE-INSTAN E 

’  

:   «   » 

:  «  .І. » 

:  « ( ь , І ,  ) ») 

 (MAKE-INSTAN E  ) є   
’є  .  MAKE-INSTAN E  ’     
’є ,        . 

 ,   : 
( DEFLAVOR  

(  0 ); (0,0)  

(  Y 0 );   ( ) ) 

   ( 0 0 ) є  : 
( SETQ  _ 0 0  (MAKE-INSTAN E ’  )) 

 ’є   ,     
.  є      .   

FLAVORS. LST      SEND: 
( SEND < ’є > < > < > ) 

: 
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( SEND  1 : MOVE_TO 40 50 ) 

 ’є   ,  є , 
є  , є   є  ,  

  .      ’є    
        

 ’є . 
  SEND    .   
     SELF,  ’є   

  : 
(SEND  SELF < >< >) 
 

6.3.3.    

   ,  є  ,  
  WINDOWS 

( SETq main ( MAKE-INSTANCE ‘WINDOWS 

: top 12 

: left 0 

: height 12 

: width-60 

: title ‘’ MAIN ’’ 

: frame ‘’ duble - frame ‘’)) 

( Setq small ( MAKE-INSTANCE’ WINDOWS 

: top 12 

: left 0 

: height 12 

: width-60 

: title ‘’ MAIN ’’ 

: top 2 

: left 10 

: height 8 

: width-60 

: title ‘’ SMALL ’’ 

: windows-color’ (71) 

: lorder-color’ (71) 

: titele-color’ (141) 

: frame ‘’single-frame’’ 

( SEND small : expose ) 
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( SEND main : expose ) 

(SEN small : princ’ hello 2 2) 

 
 

6.3.4. ь     

1.    ’є - є  . 
2.    ’є , , . 
3.      . 
4.         
5.       ’є . 
 

6.4.    MU-LISP  COMMON-LISP   

  

 

6.4.1.   MU-LISP   COMMON-LISP 

 ,      ’   
    ,  -   . 

      S – LISP,   
    ,     

,     . 
    , є 

  , ,   
  . ,   , є   

         MU-LISP 
  COMMON-LISP. 

   MU-LISP   COMMON-LISP IBM PC version 6.10 
  : 

.  : 
1) MU LISP.COM –    ; 

2) COMTOEXE.COM –   -   -

. 

II.    : 
1) EDIT.LISP-   ; 

2) DEBUG.LSP-   . 

III.  : 
1) INTEPLISP.LSP –    INTER-LISP; 
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2) COMMON.LSP – , ,  COMMON.LSP; 

3) GRAFICS.LSP –  ; 

4) MOUSE.LSP–   . 

IV.   : 
1) LESSON.LSP –   ь; 

2) MULISP.LSP –    . 

V.     : 
1) FLAVORS.LSP–  ’є  – є  

; 
2) STRUCTUR.LSP–   . 

  MU-LISP     
 >[pash]  MULISP, 

 pash – ’    ,     
 MULISP.EXE  MULISP. . 

    ’ є     
  ’ .  IBM  ’   2. 

      
$ (SYSTEM) 

     
$(LOAD ‘ EDIT) 

   є     
$(LOAD ‘ PROGRAM) 

LISP-   ,  -   
       LSP   
 EDIT.LISP,     LISP . 

  MU-LISP      
,      . 

 MU-LISP є      , 
  SYS.   є   SAVE 
(SAVE< ’  >.[ ]) 

  є,  є  SYS- ,  є 
,      . - ,  
, є    MU-LISP.   - , 

  64 ,    ,   
    -      

COMTOEXE.COM: 
COMTOEXE.COM<COM- ><EXE-  > 
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     є  EDIT.LISP, 
 є    ,     LISP . 
       є  (alfa).   

    . 
   

CTRL + N –  , 

CTRL + Y     , 

CTRL + K+B –   , 
CTRL + K+K –   , 
CTRL + K+C –  . 

    MU-LISP    є  . 
        

(RETURN (RETURN))   ESC.     
       (TRANSFER),  L 

(LOAD)   ’  .      S 

(SAVE)   .      Q (QUIT)  
 . 

 
 

6.4.2.   MU-LISP  COMMON-LISP 

 ’   S-      SET   
SETQ: 

(SET <S – ><S – >) 

(SETQ< ><S –  >). 

   SET є    ’ , 
  SETQ ’ є ,   . : 

$(SET ‘ A ’5) 

5 

$A 

5 

$(SET(CAR(F A B))(+  2  9)) 

7 

$f 

7. 

   MU-LISP: 
1. (+N1   N2  .. NM)- є    N1  NM, 
2. (*N1   N2  .. NM)- є    N1  NM, 
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3. ( - N1   N2  . . . NM)- є    N1    N2  
NM, 

4. ( - N1   N2  ... NM)- є    N1   
    N2  NM.   є  ,  є  
. 
5. (ADD1 N) – є N +1, 
6. (SUB1 N) – є N – 1, 
7. (MOD N1N2) – є    N1  N2, 

8. (MAX X1….XN) – є   , 
9. (MIN X1….XN) – є   , 
10. (SIGNUM X) – є 1,  >0; 0,  x=0;-1,  x<0, 
11.(ABS X) – є   , 
12.(TRUNCATE X) – є    . 

 MU-LISP   ,     
    .     є , 

     OMMON-LISP.    MU-LISP 
 OMMON-LISP    : 

$(LOAD ` COMMON). 

   COMMON-LISP  
a. (EXP X) – є   ex, 
b. (EXPT X

N
) – є   XN, 

c. (LOG N M) – є   logMN, 
d. (LN X) – є   ln X, 
e. (SQRT N) – є      N, 

f. (PI) – є   , 
g. (SIN X) – є sin X  (   ), 
h. (COS X) – є cos X (   ), 
i. (TAN X) – є tg X(   ), 
j. (ATAN X) – є artg X(   ), 
k. (ASIN X) – є arsin X(   ), 
l. (ACOS X) – є arcos X(   ), 

m. (RANDOM X) – є   X(0<XN, N –  
). 
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6.4.3.   

  ,     
: 
1. (= N1N2…NN) – є ,   , 
2. (/= N1N2…NN) – є ,    , 
3. (< N1N2…NN) – є ,   , 
4. (> N1N2…NN) – є ,   , 
5. (<= N1N2…NN) – є ,    , 
6. (>= N1N2…NN) – є ,    . 

    .  є 
,    ,    є  NIL, 

 є    .     
є  : 

1. (INTEGEPP X) – є ,   –  , 
2. (NUMEPP X) – є ,   –  , 
3. (ZEROP X) – є ,   = 0, 

4. (PLUSP X) – є ,    0, 
5. (MINUSP X) – є ,   < 0, 
6. (ODDP X) – є ,   –  , 
7. (EVENP X) – є ,   –  , 
8. (ATOM X) – є ,   –  є . 

  : 
(AND < S – >< S –  >) –  “ ”, 
(OR < S – >< S –  >) –  “ ”, 
(NOT < S – >) –  “ ”. 

    S-   є  N L,   є  
.     S-   

1. (EQL < ><  >) – є ,   
,  

2. (EQUAL < S –  ><S – >) – є ,  S-
 , 

3. (NULL <S –  >) – є ,  S-  є   
. 
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6.4.4.     

 OMMON-LISP є   STRING,  є  
\STRING.     є      , 

   є .    : 
 
1. (UNPACK <ATOM>) – є     
.      є NULL, 

2. (PACK<  >) – є ,  є   
  . 

: 
(UNPACK ‘ABCD)        –----   (ABCD) 

(UNPACK - 345)            ----–   (-\3 4 \5) 

(PACK ‘(ABC))              ----–    ABC 

(PACK’ (-\3 4 \5))          ----- –  - 345. 

 
6.4.5.    

    S- LISPi    MU-LISPi  є ’     
 S-  ( , ,  ): 

1. (CAR X) – є   , 
2. (CDR X) – є     , 
3. (CONS <S- >< >) – є  ,  S- 
 є   , 
4. (ATOM < S-  >) – є ,  S-  є , 
5. (EQL<  ><  >)– є ,    

. 
,       S-   

,   cons    . : 
$(CONS’A’B) 

(A.B). 

    MULISP    S- : 
1. (EQUAL <S- ><S- >) – є ,  S-  є 

. 
2. (NULL X) – є ,   є  . 
3. (LIST<S- 1><S- 2>...<S- N>) – є є  

. 
: 

(LIST ‘A’B)                    -----     (AB) 
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(LIST(LIST A)(+23))     -----     ((A)5). 

4. (LAST< >) – є   . 
5. (APEND < 1>< 1>) – є  ,  

   . 
6. (NTH n < >) – є n-   . 

       
((A1 E1)(A2 E2)…(AN EN)) 

  : 
1. (PAIRLIS < >< >< - >) –   < - > 

        . 
2. (ASSOC < >< - >) – є     

є . 
3. (ASONC X Y< - >) – є   (XY)   -

. 
 MU-LISP       

.        ,   
   ’  ,    –     , 

 є   . ,     
  : 

 ( .. ь )( . ) ь ) 

   : 
1. (PUT < ><  >< >) – є  

. 
2. (GET< ><  >) – є  . 
3. (FLAG< ><  >) – є <  >  є  

   . 
4. (FLAGP< ><  >) – є  <  >  

. 
5. (REMPROMP< ><  >) – є  

  є   . 
6. (REMFLAG< ><  >)– є <  >  є 

  . 
 

6.4.6.   

     : 
1)   : 
- SET, SETQ – ’  , 
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- QUOTE –  , 
-  LET, 

-     - . 

2)   
-  PROG1, PROG2, PROGM. 

3)   
-   OND, IF, WHEN, UNLESS; 

-   CASE; 

-   COND. 

4)  
-   DO, LOOP. 

5)     
- PROG, GO, RETURN. 

6)   
- THROW, CATCH. 

         
OMMON.LSP. 

   ,     SET,     
,  LET є  ’  ,     

 .   LET : 
(LET((X1  E1)(X2  E2)…(XN   EN)) 1  .....   N) 

        
 PROG.     ,      

 < 1> < 2>    < N>.   : 
( R G1 < 1> < 2> < N> 

  . 
   є  COND: 

(COND 

(P1 A11 A12….) 

(P1 A21 A22….) 

……………….. 

(PN AN1 AN2….) 

). 

   є ,  є   1..... N   
  є    N.  COND є   

 ,  COND       
 . 
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   IF,WHEN, UNLESS є   COND  
    . 
  CASE  

(CASE< >) 

<   1> m11 m12… 

<   2> m21 m22… 

……………………………….. 

<   N> mN1 mN2… 
 

 < > є    .   , 
   m 1, m 2…,     є   

. 
    є   DO 

(DO((<var1>  < 1>  [ 1])…) 

(<  > < 1>…< N>) 

(< 21> < 22>...). 

 var  –      –       
, [ 1] – ’  ,  є    
 .      є ,  є  

 21, 22     є  .    
є  1, 2     є  . 

 LOOP є  
(LOOP< 1>< 2>...< N>) 

      є   ,   
  ,   є N L.   є  

    є   . 
  ,      , 

є  PROG,  є  : 
(PROG 

(var1, var2…) 

< 1> 

m 

< 2> 

……. 

(IF< >(RETURN Z) 

……. 

(GO m) 

) 
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  varI є        
PROG; m – є  ,        

 GO. 
   (RETURN )    

    .  
    є  CATCH,  є 

 : 
((CATCH _1 _1 _2 ..) 

  є  ,         
  

(TROW< >  < >) 

 _1 є    .     
CATCH є     є     
TROW. ,  є      . 

 
6.4.7.       

      - . 
  є   : 

(OPEN – INPUT – FILE < ’  >) –   , 
(OPEN – OUTPUT – FILE< ’   >) –   . 

    - : 
(CLOSE – INPUT – FILE < ’  >) 

(CLOSE – OUTPUT – FILE< ’  >). 

   є  ,      
(CLEAR – INPUT)    .     

  є   (READ BYTE).  
(READ BYTE) є      

          
   .  

(SET – CURSOR <  > ) – є    
    є , 
(ROW) – є    , 
(COLOMN) - є    , 
(CLEAR SCREEN) – є , є     

    є , 
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(MAKE_WINDOW < >< >< >< >) – є 
      , є    

    є , 
(MAKE_WINDOW) – є   4 , 
(FOREGROUND – COLOR<N>) – є  N  
  є є , 
(BACKGROUND – COLOR<N>) – є  N   

 є є . 
   “BLINK”  NULL,    

,    . 
    “HIGH - INTENSITY”  NULL,    

  ,  NULL –   . 
  MU-LISP  IBM PC    є  

  <N>   
 

0  8 -  

1  9 -  

2  10 -  

3  11 -  

4  12 -  

5  13 -  

6  14  

7 -  15  

 
     LISP  є   

.        
: 

(PLOT_DOT X Y color) – є      
 , 

(PLOT_LINE X1 Y1 X2 Y2 color) – є    
    , 

(PLOT_ CIRKLE X Y color) – є    , 
(READ_DOT X Y) – є  . 

 ;  READ_DOT,         
.    є : 
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(VIDEO_MODE N), 

 N є  : 
0 –   40*25*16 

1 –   40*25*26 

3 –   80*25*16 

4 –   320*200*4 

5 –   320*200*4 

6 –   640*200*2 

13 –   320*200*26 

14 –   640*200*16 

16 –   640*350*16. 

   є  
(TONE <time><tonus>), 

 <time>  –    , 
    <tonus> –  . 
 

6.4.8.     

 MU-LISP є     , 
 ,     .    

  є    , ,  
,  є   (data driven programmng)  ’є -

є   (objects programming). ,  
 є , є  ,    – 

.      APPLAY  
FUNCALL 

   є : 
(APPLAY< > <  >) – є < > 

        , 
(FUNCALL < >< 1><  2><  3>...<  N>) –  

APPLAY,       ,   
. : 

 

$(FUNCALL ‘CONS’A’(A  B  C   D)) 

(AABCD) 

$(FUNCALL (CAR (+ - 1) 2  3) 

5 

$(FUNCALL ‘LIST’(AB)) 
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((AB)) 

$(FUNCALL ‘LIST’ APPLAY’(A B)) 

(APPLAY’(A B)) 

$(APPLAY’*’(5 6)) 

30 

$(APPLAY’APLY’(+(6 3))) 

9. 

,    (m )     ,  
  ,   – .  

(MAPCAR  < >< 1><  2><  3>...<  N>) –  

є   < >   -  < > 
,   є    . : 
$(SET Q X’(ABC)) 

(ABC) 

$(MARCAP’ATOM X) 

(   ) 

$(MARCAP’CONS’ X’(123)) 

((A.1)(B.2(C.3 )). 

 MAPCAR         
 

(DEFUN MAPCAR 1 (FN S)) 

(IF (NULL S) NIL 

(CONS (FUNCALL FN(CAR S)(MAPCAR1 FN(CDR S))) 

 MU-LISP є    
    (MACRO).   

  є  ,  є      
 є   є  .   : 

(DEFMACRO < ’  ><  ><  >) 

      є     
 ,       ,   

є    (  ),    є  
 ,  є    . 

     : 
(DEFMACRO COPY_LIST(X)) 

((NUL X) NIL) 

((LIST ‘CONST(LIST ‘QUOTE(CAR X)) 

(LIST ‘COPY_LIST(CDR X)))) 
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6.4.9. ь     

1.    MU-LISP.? 

2.     LET   -  . 
3.     COND    . 
4.   . 
5.     APPLY  FUNCALL . 
6.          

. 
7.    MU-LISP. 
8.      ? 
9.   PROGRAM1, PROGRAM2, PROGRAMN . 
10.     MU-LISP. 
11.   FUNCALL   APPLY. 

 

6.5.   AUTO-LISP      

6.5.1. ь      

 AUTO-LISP є є  є     LISP  
  AUTOCAD.     LISP 

 є   AUTOCAD  є  
   ,     

 .   AUTO-LISP    
.   ,   є   AUTO-LISP, є  
   “(”.  AUTODESK,  є  є  , 
є   : 

1) LISP  є    ’є ,  
   ,   є AUTOCAD . 

2)   LISP     . 
3) LISP є є     . 
4) LISP –        . 
5)   є   ’   

  . 
  є :  

1)      ,  
       . 

2)         
  ,     . 
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3)    AUTOCAD ,    
 ’є . 

4)        AUTOCAD . 
5)  - є     

. 
 1992 . є   AUTODESK   AUTO-

LISP,       ,    
(5-10  ). 

 AUTO-LISP     ,    
є   LIS ,  : 

-  AUTO-LISP є  ’   ;   
      –  є   ; 

- є  . 
     ,    

   . 
   AUTO-LISP      

AUTOCAD –         , 
   .crt,    .hnu    LISP –  .lsp. 

 acad.lsp є   є      
 .  , : user.lsp  

      load, : 
LOAD “USER”. 

   .lsp   . 
 AUTO-LISP є   : 
 INT –  ; 
 REAL –  ; 
 STR –  ; 
 SUM – ; 
 LIST – ; 
 SUBR –  ; 
 FILE –  ;  
 ENAME –  ; 
 PICKSET –  .  є    “:”  

,         є  
 LISP . 

   LISP    ,  
 AUTO-LISP  є    ,    є 
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 (       ),    
є  є  . є ,  є    

  є  guote. ,  є , є  
.  guote є      

,    ,  ‘(+5 2)       
(guote +5 2)).  

 
6.5.2.   .    

AUTO-LISP є    .   
AUTO-LISP      : 

1) ; 
2) ; 
3) ; 
4)  ( ); 
5)   ; 
6) ; 
7)    ; 
8)   ; 
9)   ; 
10) - ; 
11)   ; 
12)   ; 
13)   AUTOCADy; 
14)    ; 
15)    AUTOCADy; 
16)     AUTOCADy; 
17)      ; 
18)      ; 
19)    ; 
20)  . 

     SET  SETQ,   
,    S-LIPSI.  AUTO-LISP є    EVAL, 

 є  ,   є    
. 
   AUTO-LISP   : 

( + < > < >...) – є   ; 
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( - < > < >…) – є    
    ; 

( * < > < >...) – є   ; 
( / < > < >...) – є     
  ; 

  SETQ  AUTO-LISPi є ,    
    , : 

( SETQ <S1> <V2> <S2> <V2>…) 

є  S1  V2,  S2  V2   ,   
     . 

 
6.5.3.      

     ,  ,    
,    –   є   

 NIL –   є  .  
   : 

(AND < >...) –    ,  є ,  
   є  NIL; 

(OR < >...) –    ,  є ,  
      є  NIL; 
(NOT < >...) –  ,  є  ,   є 

 NIL; 
    :   

( = <  1> <  2>...) – ,    ; 
( /= <  1> <  2>...) – ,     є ; 
( < <  1> <  2>...) – ,     є 

   

( <= <  1> <  2>...) – ,     є 
   є ; 

( > <  1> <  2>...) – ,     є 
  ; 

( >= <  1> <  2>...) – ,     є 
  є ; 

(MINUSP < >) – ,   є ’є ; 
( NULL  <  >) – ,   є  NIL; 
( NOMBERP  <  >) – ,   є ; 
( EQ <  1> <  2>) – ,    ; 
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(EQUWL <  1> <  2>< >) – ,   
     ; 

(ZEROP < >) – є ,   є ; 
 

6.5.4.   ,     

     : 
(ABS< >) – є ATAN <   ; 
( 1> < 2>) – є  1  ,  
2  .   2 є    
1  2; 
(COS < >) – є  ,    ; 
(EXP < >) – є   ; 
(SIN < >) – є  ,    ; 
(LOG   < >) – є   ; 
(EXPT  < > < ь>) – є ,   ; 
(SQRT  < > ) – є   ; 
(MIN  < 1> < 2> …) – є    

  ; 
(MAX  < 1> < 2> …) – є    

  ; 
(REM < 1> < 2> …) –  є    

  ; 
(GCS < 1> < 2>…) – є   ; 
(ANGLE < 1> < 2>) – є      X  

 ,        
  <T1> < ; 

(DISTANSE 1 T2> ) – є    ;  
(INTERS <T1> <T2> <T3> <T4>) – є    

 T1T2  T3T4  NIL,    ; 
(POLAR < > < > < ь>) – є    

           X   
  . 

  
6.5.5.         

 

     AUTO-LISP   : 
(FIX< >) – є   ; 
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(FLOAT< >) – є   ; 
(ITOA< >) – є   ; 
(RTOS< >< >< ь>) – є     

: 

 

< >  
1  

2  

3  ( , ) 

4  (    ) 
5   

 

       LANITS  
LUPREC. 

(CHR< >) – є      ASCII. 
     : 

(ASCII<  >) – є   ASCII-  
    ; 

(ATOF<  >) – є    ; 
(STRCASE< >) – є      ; 
(STRCAT< 1>< 2>...) – є є ; 
(STRLEN< 1>) – є    ; 
(SUBSTR<N><M>) – є      N  

 M.  M є,  є      
 N. 

 

6.5.6.  -      

  -      :  -
,    Get,  ,    , 

   .  ,      
   '  ,   .      

   є  OPEN,     
 є  SETQ. ,  

(SETQ f1(OPEN "f1.txt")). 
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      (CLOSE f1).  
 є  є  (FINDFILE < '  >),   – 

(LOAD < '  >),   є   . 
  -  : 

(GETINT < >) – є      
 є      ; 

(GETREAL < >) –  getint   ; 
(GETPOINT < >< >) – є      

-   AUTOCAD ;   ,     
 ;   ,  є     

   ; 
(READ_CHAR <  >) – є     

     ,    є 
  ASII; 

(READ_LINE<DF>) – є       є 
; 
(WRITE_CHAR< > <DF>) – є  ASCII,   

є ,       є ; 
(WRITE_LINE< ><DF>) – є       
  є ; 
(PRINT1< ><DF>) –       ; 
(PRINT< ><DF>) –  є       

; 
(VER) –     AUTO-LISPy.  
 

6.5.7.     

    : 
(APPEND <  1>  <  2> …) – є є  ,  
     ; 
(ASCOC < >  <  >) – є  

  є ,    є   ,  
   є, є NIL. 

(ATO  < >) – є NIL,   є ,  ;         
(CAR < >) – є   ; 
(CDR < >) – є     ; 
(CADR < >) –  (CAR (CAR< >)); 
(CDAR < >) –  (CDR(CAR < >)); 
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є  CAR i CDR     . 
(CONS <e> <s>) – є      s  є  ; 
(LAST < >) – є   ; 
(LENGTH < >) – є   ; 
(LIST <  1> <  2> ...) – є ,   є 
 ; 

(LISTP < >) – є ,   – ,  NIL; 
(MEMBER < > < >) – є     
є  < >,    ; 

(NTH <N> <S>) – є N -    S; 

(REVERSE <S>) –    S   , 
  ; 

(SUBST <  > <  > < >) – є 
        є  ; 

     є  . 
 

6.5.8.     

       : 
(FOREACH < ’ > < > < > < >...) – є  
 < >  ,    < >,  

 ,       < ” >, 
  ;   є  є  

. : 
     (Forech y (a b c) (sety y(1+y)))     : 
     (setQ a (1+a)) 

     (setQ b (1+b)) 

     (setQ c (1+c)) 

   ,  forech  є   
(1+ ). 

(MAPCAR < > < 1>... <  N>) – є  
      є  ; 

      < >; 
(CONS (< 1> < 1>) (< 2> < 2>)...  ) –   

    :   ,  є  
 ;   NIL,      
;  є  ,     =NIL; 
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        є   
 ; 

(IF< - > < - > < - >) –  
    –  < - >  NIL,  є   

< - >,    є  < - >; 
(REPEAT <N> < 1> < 2>...) –    
є  N-   є    . 

(WHILE < - > < 1> < 2>...) –  
   ,  < - >   NIL/. 

 
6.5.9.   ,     

      AUTO-LISP    : 
(DEFUN < ’  > <  > < 1> 

< 2>...) – є    ,     
DEFUN;     є     

;        NIL;  
   ;  є < '  >. 

  ’     ,    
,  є   , ’     

,         . 
, є    

(DEFUN f (x y z) (f  x y z)), 

    
(f  1 2 3) 

  є 6. 
 DEFUN є  ,     

 ACAD.LSP,      є  
 

(LOAD < ’  >). 

 
    : 

(LAMBDA < > < >…) –  ,   
є     ; 
(APPLY < > < >) –   ,  
   ;     ; 
(MAPCAR < > < 1> < 2>...) – є   

   є  ;   
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є   ; 
(TRACE < >…) –  є    – 

є   ; 
(UNTRACE < >…) – є   .       
 

6.5.10. ь     AUTO-LISP 
      : 

(GETVARE  < ’     >) – є   
 . 

(SETVARE  < ’      >< >) – є 
   . 

         : 
(GRAPHSHR) –   ; 
(TEXTSCR) –       ; 
(REDRAW) – є  . 

   AUTOCAD є     
   є є ’    16-  
.       .  ,  

 є  ,   є     .   
 ’є є            
    ,      

SS.       : 
(ENTLAST) – є  ’     ,     ; 
(ENTNEXT  < ’  >) – є ’   1-    

   , –       ; 
(ENTSEL) – є ,  є      

 ,          ; 
(HADENT  “ ”) – є  ’   ,    ’     є  

; 
(ENTDEL< >) – є  є     

  ; 
 

6.5.11. ь     

1.     AUTO-LISP. 
2.       . 
3.      є   AUTO-LISP? 

 

 

 

 

 

 

 

 

 

 



359 

4.      ,  є   
UTO-LISP. 

5.     AUTO-LISP. 
6.    AUTO-LISP є       

? 
7.  ,     AUTO-LISP 

  . 
8.         CAR  

CDR ,    ? 
 
 

6.6.      ь  

 

 

6.6.1. ь ь є     

-          
   , ,  , є  

   ’ .  
     .   1969 .  

 [1]    120 ,    .  
     ,   

    є   ,  
   –     . є   

 є    ,     
  .   ,     

  ,      ,    
  ,   ,  , ’  

    є    : 
1.      є  

  ,       ,   
 .     .  

       , 
           

  .   ,   
   ,  ,       
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         , , 
   є . 

2.    є    
   є  .     
є  ,     .  

      ,   
. 

3.      є   
     ’   . 

4. є    ,      
,  ,   є  . 

5.       
є    . 

       
.     є    .  

   є        
 : 
1. ,     . ,   

    .      . 
   –  ,  є  . 

2.   .   є   
 ,  є  .    ,  

,   ,    
. 

 ,       
,  є       

 , є    –  
.      ,   

  . 
3.   .     

’     , ,    
  .    є   

   .  
4.  .  ,     , 
    .     

 є     .   

 

 

 

 

 

 

 

 

 

 



361 

,         
. 

5. є .    ,  є  
  .     , 

, ,      
    ,      

 . 
6.  , , , , 

   .  
 

 

6.6.2.  ь     

    є ,  
   -   є  ,    

       ’ .  -  
є   ,  , ,  

,     ’   .  
  ,       
,    ,    ,   

 (   ),  ( )   
(    )   .    

     . 
 ( )   є  ’є   

,    : 

     ’  
     ; 

      ,   
    . 

    є  ,   
         

 .      
   ’ ,      ,  

    є .  ’    
  ’ .  ,     

 ,      , є 
    ,       

  ’   . 
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  ,      
  ,    –    

,    .   , 
   є  , є    

   ,  є  є .  
’ ,  ,     .    

      
    ’ . ,   

    ,   є  
 ’ . 

     ,  є 
       –   . 

     ,   є   
,    є  . ,    
є    ,   ,       

    .       
  ,     є  
          

   . ,    
   ,     . 

  є ,   є  
( )    . ,   

 є    , є   
    . 

 
6.6.3.   ь   

    ,    
  .      

 ,     . ,  < 1, 2, ..., k > є 
,   є  1, 2, ..., k.   , 

          
 ,    ,     . 
     є  

   

{  f=(x,y) <   ,   > 

  {  <r, d>=f(u, v)}} 
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    f        
  ’   r  u  v, u  d –  u  v.   

 ,       , 
  cons: 

   

   {  f=(x,y) cons(   , cons(   ), NIL 

  {  S=f(u, v) 

  {  r=car(S) i d=car(cdr(S))}}}. 
  ,      

  ,     
   .  є  ,  є  

   m: 
   

1( , , )=<(a+b+c)  m, <(a+ + )  m> 

 
 ,  – ,      m,  –  
.   1 –   ,     

       .  є    

N(a, ),     є       
  .  є   є : 

 

  N(x,y)  cdr(x)=NIL  cdr(y))  

     1( ar(x), car(y)), 0)  

            {  <ci, S>= N(cdr(x), cdr(y)) 

      {  <c0, S>= 1(car(x), car(y), ci) 

           <c0, cons(d,S)>}} 

 

         ,    1  
 ,  є 0.  є  N(x),  
  ,  ,        S. 

 є  1,      
             

  0.    є d,     
    є     cons  d  S. 

,    ,   
  .     
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  ,    є ,   –   
     m.    , 

  є ,    ,  
         
       .  

  ,     ,  є 
     . 

   1  N є      
 f,   . ,  N(x, y, f) є 

        f   . 
,    f є  , 

       .   
 : 

 

 1( , , , f)f((a+ + )  m, (a+ + )  m) 

 c (x, y, f)  cdr(x)=NIL  1(car(x)), car(y), 0, f) 

         N(cdr(x), cdr(y),  

        {(ci, S) 1(car(x), car(y), ci, 

        {(c0, d) f(c0, cons(d, S))})}) 

 
,   ,  є   

1  N,   -    ,    
  (     ),      

    .     
     ,   є 

   ,   є  .  
  

6.6.4.   ь   

   ’  є ,   
     ’ ,      

   .      
є ,      . Є   
  ,     , 

    .     
    .  ’     
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’ ,     .  
, ,     : 

1)        (  
     )    
; 

2)      ,   
   є   ,   , 

   ; 
3)    ’  ,   

    .  
       є   . 

 є  є  ’   ’    
   .  ,  -  ,  є 
 є    ,     

 .       
          

є . ,  ,     
     ’ . 

    ,   є   
   

  [i]:=1 

  [i+1]:= [i]+1 

 є    є    .  
   є     

        .  
   є      
       .   – 

 ,  –  ,  – ,   
   ( , , ) 
є         -    

 .   
   ( , , a[j]), j, [i]) 
є    -   j-    . 

       є 
    ,        

   .     є 
   . є :   

   ,       
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?   є,      
 cons,  ,  є  cons  ,  

      ,  є  cons.  
       ,  

є     ’  –  
. ,        

  -       .  
     ’    -  

   .       
;      ln2n.     є 

    ,     
   [i]:=x. 

      ’   
    ,   є 

 .  ,    є  
 , є   .   

   ,   є    . 
  ’     ’   

        
 .       

      ’   ,  
є      ,     

,  є ,     . 
 

6.6.5. ь     
1.       ? 
2.         

 m,     . 
3.      (a, , x)    

. 
4.    ( ),  є   

    є     . 
         

   .  , 
        . 

5.       
 

6.   S- ,      . 
   . 
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 7.      

7.1.   № 7.    

   

 

:      
    . 

7.1.1.   

 –   .   
  ,        (  

) є є     (  ). є 
    : , ,  

 .    є  ,      
        

.     ,     
   .  ,   

є      ,    –   
'є  . ,     . 

      ,   
( ): 

 ( ) = *  

          
-          

       ,  є 
 .     . 

 ,  ,     
, є         

 -   . 
  .   ,     

,  , є    . ,   
(1,3)=3,  (1,7, -2,5)=1,7 

 є        : 
(X,Y)  = X,       >  Y  

                         Y,       
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    ,    
  .....,  ...... ,    є     

: 
(X,Y) =  X > Y    Y 

     є ,  є  
 (  )  є  (  ).    

   ,     
  . , ,  : 

 (X,Y,Z) = ( (X,Y),Z) 

,   є     . 
  є       

.    .    
    є       . 
          
 . 

 ,      , 
        

         
  .  ,     

. 
       є ,  

   ,   є   
   .         

, /1  ,    .    
       ,    

   ,    
,        .  
  , · є   .   

  є  .  є ,  
 ,  є      

. 
 

7.1.2. ь   

1.      , '   
     . 

2.      . 
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3.        
 –   . 
4.   . 
5.    . 

 

7.1.3. ь   

1.     . 
2.      ? 
3.      

   . 
4.    ? 

 

7.2.   № 8.    

:         
 S-        
  ' .  

7.2.1.   

     є   
,          S- .  

·     S- : 
 

(  33 ) 

((І  30) ( І  10) (  20) ( І  Є ( І І 
І ))) 

 

  S-  –  .    
  , ,        S- .  S-   

   ,      .      – 
  . 

 ,  , є  ,   
   ,   ,  '    

   ,   .   є  
,   .    S-     

 : 
1)  є S- ; 

2) ь S- ,    є S-  
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( ). 

  S-    -  . ,  
є          . 

        ,   
  . 

   S-     ,  
   S- .     

     .     
    ,       є . 

 ,     S-  є  
     .   .   – 

 (  )   .     
       .    

  . 
  ,  є    car,  

 dr.  dr   є ,  є    
    .    dr  . 

   є    ,    dr 
є    /NIL/,  є  .  -

    S-   : 
 
 
|             |     car(X)                        |     dr(X)  | 
|_______________|____________________|___________| 
|         (A B)            | A                     |          (B)       | 
|                              | |                      | 
|          (A B C)       | A                     |        (B C)    | 
|                              | |                      | 
|    ((A B)(C D))     | (A B)                |      ((C D))   | 
|                              | |                      | 
 

      -  , , 
  є  .       -

 –  ns.        S-     
'є є   є  S-   ,     S-  

     car i dr.  
  cons       . 
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 cons   ,    є    
       .  -

  cons     . 
 
|             X | Y |  cons(X,Y)        | 
__________________________________________________ | 
|             A              | (B C) |  (A B C)            | 
|                              |   |                           | 
|           (A B)          | (C D) |  ((A B)C D)      | 
|           (A B)          |          ((C D))   |  ((A B) (C D))  | 
|            A               |             NIL   |  (A         | 
 

 Y є   n,  cons (X,Y)    n+1 
   .       
    ,   . 

     : 
)   є  S-    ; 
)   . 

    .  ( ) є  
,   є  (T)   (NIL). 

 ( ) є      ,   є 
   .    є   

 . 
    є    (X, Y). 

    є ,    є 
.   (X, Y) є      

,    Y є     ,   NIL,    
,      є . 

     ,   
  . 

7.2.2. ь   

1.          
        . 

2.          
 . 
3.   ,    ' . 
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4.    . 
 

7.2.3. ь   

1.   S- ? 
2.  є  ? 
3.    . 
4.  є '      

  i dr. 
5.    . 
6.       (X, Y) є  ? 

 

 

7.3.   № 9.    

:  є      . 

7.3.1.   

 –   , .    
 –        ,  

 є     . 
 є    :    , 

      ,    , 
  є    .   , 

      . 
        ( ), 

 є        є    

.      : 

  ( ) 

(    ) 
(   ) 
(  ) 
( ) 
NIL 

4 
3 
2 
1 
0 

      є  
  :   dr     є    
    ,        ,   

  .   ,       
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     :  
1)    = NIL, 

2)     NIL.  
   dr       (  ),  

  ,    . є  
  є ,        є  

  ,          
 .       : 

 (1):  = І  ( ) = 0 

 (2):   І   ( dr(x))=n 

 ( ) =n+1  

   =  є .      
є     ,   

 ( dr(x)) = n     ( )     
.   ,    ( )     
·: 

( ) =  ( , І )  0  ( dr(x)) + 1. 

         
.         

  'є  (x, y),         
i y  є   є  ,      

      y: 

x Y       'є  (x, y) 

(   ) 
(   ) 
NIL 
NIL 

(   ) 
(    ) 
(   ) 
NIL 

(     ) 
(     ) 
(   ) 
NIL 

    'є  є ,   
       : 

 (1)      = NIL  (1.1)  y = NIL  'є  (x, y) = NIL 

 (1.2)  y  NIL 'є  (x, y) = y 

 (2)       NIL 

 (2.1)  y = NIL  'є  (x, y) = x 

 (2.2)  y  NIL  'є ( dr(x),y) = z 

 'є (x, y) = ns (car(x),z) 
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   ,  (2.2),   .    
(2.2) є  ,  є    є  

 .            ,   є  
 є    є ,     .  

,     NIL,  є ,     
    dr   .   ,   (2.2)  є  

       : 
'є  ( dr(x),y); 
'є  (x, dr(y)); 
'є  ( dr(x), dr(y)) 

        .  
      ,   

   : 
'є (x, y) =  (x, NIL)  

 (y, NIL)  NIL  y 

  (y, NIL)    

cons(car(x), 'є ( dr(x),y)) 

       . 
   , ,    = NIL  'є (x, y) 

= y   ,   y  NIL,  .  , є   
 є  : 

’є  (x, y) =   ( , NIL )  y   

  (y, NIL)     

ns (car(x), 'є  ( dr(x), y)).  

,   ,    = NIL 
'є  (x, y) = cons(car(x), 'є  ( dr(x),y)) 

  ,   y  NIL  , є    
  ’є : 

'є (x, y) =   (x, NIL)  y  

cons (car(x), ’є  ( dr(x),y)) 

          
    .    є    . 
   є      
,     .    
   .    є   є   

.   є    y = NIL   
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,  y = NIL.    є   y,  
є       y = NIL. 

        –  
  . ,    'є  (x, y)  

     'є (x, y),  'є є x i y  , 
 y = NIL.      

'є  (x, y) =   (y, NIL)    

'є ( x, y) 

'є (x, y) =  (x, NIL)  y  

cons(car(x) 'є ( dr(x),y)) 

  є є       
 .      

         
 ,     ,  

    .  ,   
є     ,    є    

 .  ,    , є  
,           . 

       є 
    .   

    є    
   .  ,     
,    :    

,  . 

7.3.2. ь   

1.         
      . 

2.        
     . 

3.    . 
4.       ,     
' . 
5.    . 
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7.3.3. ь   

1.   . 
2.    ,     є  
     є  

  . 
3.     ? 
4.     ? 
5.        

 ? 
 

 

7.4.   № 10.   

  ь   

 
:  є          

 . 

7.4.1.   

      є  ,  
   ·   ,  є  

   . 
є   ,    ( ),  

є   ,       :    
 

      ( ) 

(   ) 
((  )(  ) 
    NIL 

(   ) 
((  )(  )) 
  NIL 

 
,    ,   , є ,  

   .   є ,    
 .   є NIL,   ( )  NIL.   = NIL,  
   ( dr(x)),      

   ,     car(x)   
 ( dr(x)).  є     є  

 (x, y) 
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 є     y   y     : 
 

 y  (x, y) 

(   ) 
((  ) (  )) 

NIL 

 
(  ) 

 

(    ) 
((  )(  )(  )) 

( ) 

 
,   є       

   ( ): 
 

 (1)  = NIL  ( ) = NIL 

 (2)   NIL 

  ( dr(x)) = z 

  ( ) =  (z, car(x)) 

  , є    
 ( ) =   ( , NIL)  NIL  

 ( ( dr(x)), car(x)) 

 

 є   .      , 
  – ,    –  S- .      

є    : 
 

 (1)  = NIL  (x, y) = cons (y, NIL) 

 (2)    NIL   ( dr(x), y) = z 

  (x, y) = cons( ar(x),z) 

 

      
 

 (x, y) =  ( , NIL)  cons (y, NIL)  

cons(car(x),  ( dr(x), y)) 

 

    є   
,        . 
,          

  'є   : 
 (x, y) = 'є  (x, cons (y, NIL)). 
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         -
 .       'є    

    ,      
 

( ) =  ( , NIL)  NIL  

'є  ( ( dr(x)),cons(car(x), NIL)) 

'є  ( ) =  ( , NIL)  y  cons(car(x), ’є  

( dr(x),y) 

 

       cons   є   
.    n   cons,    

 n,         n   'є .    
  'є        0, 1, 2, 

… n-1.    cons є  'є     є 
0+1+2+.....+n-1 = n(n-1)/2. 

   cons     n + n(n-1)/2 = 
n(n+1)/2. 

   є  . ,   
  ,   , 

     cons,     
. 

  (x, y)  є  ,  x – є ,  
є ,  y – ,  є   

  . є    
(x, y) =  ( , NIL)   y  ( dr(x), cons( ar(x),y)) 

     ( ): 
( ) = ( , NIL) 

   (x, y),  y    
        ,  

є .  ,   є NIL,  y     
,   y = NIL,      y ar   ·  

       dr  . 
       

є     ,  є  
.  

є     cons    
  . ,  ( )   
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 cons   ( , NIL).  (x, y) є  
 n ,  n–   . , (x, y) є cons n 

,    є cons   .    
    cons n(n+1)/2   ,   є   

є     .  

7.4.2. ь   

1.         
      . 

2.        
        

. 
3.       

. 
4.   ,    ' . 
5.    . 

 

7.4.3. ь   

1.        
. 

2.  ,   є     
,     . 

3.        ? 
4.      ,    

є          
 ,        . 

 

 

7.5.   № 11.    

 

:        .  

7.5.1.   

, ·      ,  є 
 ,      .  

      
        . 
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 ,       , 
є  є   ,       

   .     
: 

 

 ь  ( ) 

(1  2  3) 
(0  -1  -2) 
( 129 ) 

(2 3 4) 
(1 0 -1) 
(130) 

 
  є   ь ( )    

: 
ь ( ) =  ( , NIL)  NIL  cons(car(x)+1, 

ь  ( dr(x))) 

 

  
( ) =   ( , NIL)  NIL  cons(car(x)  

2,  ( dr(x))) 

 

є          
  2,     : 

 

      ( ) 

(0 2 3) 
(0 -1 -3) 
(129) 

(0 0 1) 
(0 -1 -1) 
(1) 

 
         ,  

    ,     
,  є      (   
,     2), є  .  
    '  ,     
: 

(x, f) =  ( , NIL)  NIL   cons(f( ar(x)), 

( dr(x),f)) 
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  : 

 
(y) = y+1 

ь ( ) = ( , ) 

(z) = z  2 
( ) =  ( , ) 

 
 ,     ь  є  

  ,        . 
        

 .    (x, g, a),   – , g – 
 , a –   ,    = (x ... x ) 

   
g(x  ,g(   ),...g(x  ,a)...) 

є        : 
 

 (1)   = NIL ( x, g, a) = a 

 (2)   = NIL 

  ( dr(x), g, a) = z 

  (x, g, a) = g( ar(x),z) 

 

,   : 
 

(x, g, a) =   (x, NIL)    g( ar(x), 

( dr(x), g, a)) 

 

    ,    
   ,         

  : 
 

(x, y) = x +y; 

( ) = ( , , 0); 

(x, y) = x*y; 

( ) = ( , , 1) 
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       '   
   ,     

,    ,   2 , 
  є є .  є      

 . -      ,   

 · ,      .  -  

 (z)   z+1 

є , ,     , 
є   ,   .  ,  

  -       
 . 

      ,    
        .    

   : 
 (f, y) = (x)f(g(x)) 

         є   
 ,   є   ,  

  є f   g. , 
( ) = ( ь , ) 

є є ,   є ,   є    
: 

 

  ( ) 

(1 2 3) (4 3 2) 

(127 -127 (-126 128) 

 

7.5.2. ь   

1.          
 . 

2.         
 . 

3.        S- . 
4.   ,    ' . 
5.    . 
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7.5.4. ь   

1.     . 

2.   - ? 
3.      ? 
4.    ? 
5.   ( ),     є 

,     є ,   –   . 
 

 

7.6.   № 12.   

 

:       
     .  

7.6.1.   

       
   ,      

   (   )     ( )  
 . є      

    . ,  
    ,  

    ,     
 .     ,  є  ,   
 ,    є     є  ,  
,    ,    , є , 

   ,    . 
       

,       .   
   є  ,     , 
  ,    ,     

 .     ,    
    ,  є     

  ,  є    .  ,  
є .      ,  

  ,   є.   є  
.      ,    

  ,     0, 1    . 
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    є   , 
  . ,  f є g  g є f 

 : 
 

f(...) =  ...  ...g(...) ... g(...)   ...  ...f(...) 

... 

 

   f i g  .     
 ,  f    g,   g  ,  g  
    f   ,     

  f i g. 
      

,  є  .      
,           

.        
   .   

,      ,    +,  -, *, /.  
   S-    :   

 

   

   
e1 + e2 
e1 - e2 
e1 * e2 
e1 / e2 

 
 ( 1 2) 
( 1 2) 
 ( 1 2) 

 ( 1 2) 

 
        n1 

Ln2 Tn3,   n1 n2 n3   'є ,    . 
     . ,  L 

T є   (0 1 -1),   L T –  (1 1 -2).  
       ,  

  ,    .   
 є  ,       

,    є   '    .  
 є    є  

(( 1 1)( 2 2)...(  )), 
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 1,...  –  ( ), 1,...  –  . 
 ,        

  ( , ),   – ,    ,  – 
 .  ,     ,   

    : 
( , ) =   (B, ar( ar(A)))  

ar( dr( ar(A)))  ( , dr(A)) 

     ,  '  
   ,   є .   
 (  , ),    – ,  є ,   –  

,       : 
 (1) 

  –                                             ( , ) = ( , ) 

 (2) 

  є      (  1 2) 

  ( 1, ) = 1    ( 2, ) = 2    1  2  

                                                                                             ( , ) = 1 

 (3)  

 є      ( І  1 2)                                (2) 

 (4)   

                          є     (  1 2) 

                          ( 1, ) = 1      ( 2, ) = 2   

  ( , ) =  ( 1, 2) 

  (5) 

                          є   ( І  1 2)  · ( 2, ) = 2 

                          ( 1, ) = 1   ( , ) = ( 1, 2) 

 

  (2)–(3) є    ,    
 є є    .      

   ( 1, 2)  ( 1, 2)   . 
,  є        

 .   ( 1, 2)     
( , ): 
 

( , ) =  ( )  (  , )   

 1 = ( ar(cdr(e)), a) i 

2 = ( ar( dr(cdr(e))), a)  car(e) = ,  

 

 

 

 

 

 

 

 

 

 



386 

 ( 1, 2)  1   

  car(e) = І ,  

  ( 1, 2)  1   

  car(e) =   ( 1 2) 

  car(e) = І   ( 1, 2) 

 NIL 

 

  є    .   
є   ,  є   

  ,  , є   .   
      , ., .  

      : 
 

( 1, 2) =  ( 1) = ( 2)  

 ( 1) = ( 2)  ( 1) = ( 2)   

( ) = car( ) 

( ) = ar( dr( )) 

( ) = car( dr( dr( ))) 

( 1, 2) =  ( ( 1) + ( 2), 

( 1) + ( 2), 

( 1) + ( 2)) 

( 1, 2) = ( ( 1) - ( 2), 

( 1) - ( 2), 

( 1) - ( 2)) 

( , b, ,) = cons(a, cons(b,cons(c,NIL))) 

 

          
.    

(  U ( І ( (F T) V)) 

   
((U(0 1 -1) (V(0 1 -1) (F(0 1 -2) (T(0 0 1))), 

 
  ( , ) є  : 
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   ( , ) 

F 
T 
(  F T) 
V 
( (  F T)V) 
(  U( (  F T)V)) 

(0 1 -1) 
(0 1 -2) 
(0 0 1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 

 
  є      

 .  , , ,  є  
,       .   , 

,  є  ,     є  , 
      ,     

   . ,     
        

,    ,       
. 

7.6.2. ь   

1.      , '  ·  
      . 

2.   ,      
       

,   . 
3.      ,    

. 
4.    '        

    . 
5.        
. 
6.    . 
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7.6.3. ь   

1.    ? 
2.  є     

? 
3.      

. 
4.       ’  

,       . 
5.      

 . 
6.      (d, d2)  

  (d1, d2)     N - 
 .      

    5.3.2. 
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 8.       

 

 

 ( )     
 ( ) є  ’є   ,    

: 

     ’  
     ; 

      ,   
    . 

     ,   
    [1-11], є  ,   

     ,   
  (Algol, Fortran, Pascal, Ci, Delphi, Ci++).  

       
’ ,      ,     

 є .  ’      
’ .  ,      , 

     , є    
 ,        

 ’   . 
  ,      

  ,    –    
,    .   , 

   є  , є    
   ,  є  є .  

’ ,  ,     .    
      

    ’ .     
 ,  є        

–   .    ,   
  ,   є   ,    є  

. ,    є    
,   ,           

.         
,     є     
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. ,       
,     .   є 
,   є  ( )   

  
-          

   , ,  , є    
   ’ .  

     .   1969 .  
 [1]    120 ,    .  

     ,   
    є   ,  

   –     . є   
 є    ,     
  .   ,     

  ,      ,    
     ,      

   є    ,   
 : 
1.      є  

  ,       ,   
 .     .  

       , 
           

  .   ,   
   ,  ,       
         , , 

   є . 
2.    є   

   є  .   
  є  ,     . 

       ,  
 . 

3.      є   
     ’   . 

4. є    ,      
,  ,   є  .  
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5.       
є    . 

       
.     є    . 

    є ,  
   -   є  ,    

       ’ ,  
 .  -  є   ,  

, ,  ,     ’  
 .    ,     

  ,    ,    
,    (   ),  

( )   (    )  
 .         

. 
    , , 

,      
 (Lisp [13-15; 19], Prolog  [1-5; 8-11], UML [31-33]),  

     [5, 8, 11],    
   .      

         
,    ’      .     
  ,      

     .  
   є    

      [31],  
      є     

        . 
 є ,      
        

,        
 ,     UML [33]   

’є - є    [31],  є   
   ,     

  ,     .  
  ,     ,     
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     ,   . 
   є   ,     

    ,    
,       

     . 
      

    є     
  ,         

     ,     
        
      .     
  16 ,      ,  

     ,   ,   , 
    ’ .     

    ,      
.      є   

   ,    ,   
є         

   ,      
   ,     

      ,  є  
   ,   є   

     є      
. 

  є     
,    . є   

       
,     ,    

 . 
     : 
.   - .      

   ,        
. 

.         
   ,      

 . 
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.     ,   
       ’   

.      ,  є  
. 
.     ( , , ) 

          
   ( , ,     
),        

, ’      , 
  ;       

    ;    
      ;   

 ,    ,  
   . 

      
   , ,    

  ’   -  ,  
   , ’      
. 

   ,    ’ ,     
,      ,  ’  

   є .   ’     
є   ’ ,     

,  є   :   
    є   ’ .   

  ’   є   
’  ,      

   . 
      

   є    ’  ,  
       є      . 
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  -  
  
     є   -  

    (  -     
   ).       

     .    
           

 ,  ,      
.         

 . 
 

1.    ь   

 : 
beep, bios,comline, date, keyword, memword, portbyte, sound, storage, 

system, time, trace. 

 : 
bound, exit, fail,findall, free, not. 

  : 
char_int, str_char, str_int, str_real, upper_lower. 

    : 
losefile, consult ,deletefile, dir, disc, eof, existfile, filemod, filepos, file_str, 

flush, openappend, openmodify, openread, readdeviuce, renamefile, save, 

writedevice. 

   : 
readchar, readint, readreal, readterm. 

   : 
nl, write, writedevice, writef. 

     : 
attribute, back, clerwindow, cursor, cursorform< display, dot, edit, editmag, 

field_attir, field_str,  forward,  gotowindow, graphics, line, makewindow, 

pencolor, pendown, penpos, penup, removewindow, scr_char, scroll, 

shiftwindow, text, window_str. 

     : 
asserta, assertz, consult, retract, save. 

     : 
concat, frontchar, frontstr, fronttoken, isname, str_len. 
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2.       

asserta(< >) (dbasedom): ( ) –     
   ( ,   dbasedom,  

є       database); 
assertz(< >) (dbasedom): ( ) –      

 ; 
attribute (Attr) (integer): ( ), ( ) – ( ): є  

, ( ): є  Attr    
 ; 

back(Steep) (integer): ( ) – є     ,  
  Steep .        

; 
beep –     є   ; 
bios(Ino,Ri, Ru) (integer, regdom, regdom): ( , , ) – є  

    . Ino – є  , 
Ri –    , Ru – .  regdom    є 

     8   : 
regdom = (integer, integer, integer, integer, integer, integer, integer, integer,). 

        
 , , , DX, SI, DI, DS, ES. 

bound(Var) (< ь _ >): ( ) –     
  Var; 

char_int(C, I) (char, integer): ( , ), ( , ), ( , ) – ( , ): 
є    ASII,  є   , ( , ): 
є   ,   є  , ( , ): 
  ,     є  ; 

clearwindow – є       є  
 ; 

closefile (S) (file) : ( ) – є  ,    
    S.     ,    
  S     ; 

comline(S) (string) : ( ) – є    
; 

concat (S1, S2, S3) (string, string, string) : ( , , ), ( , , ), 

( , , ), ( , , ) – ( , , ): є   S3 , 
   S2  S3, ( , , ):  S2 є  S3,   

S1 є  3, ( , , ):  2 є   3,   1 є  
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3, ( , , ) :  ,  3 є   
 1  2; 

cursor(T) (string) : ( )  – є  ’     ,   
; 

cursor(R, C) (integer,  integer) : ( , ), ( , )  – ( , ) : 

є      (R, C), ( , ): є 
 R         ; 

date (Y, M, D) (integer,  integer, integer) : ( , , ), ( , , )  - 

( , , ) : є      – ( , , ). 
( , , ) : є ,  є     

' ; 
deletefile(N) (string) : ( ) – є     N   

 ; 
dir (P, F, N) (string, string, string) : ( , , ) – є  

  .          
 ,      . ’  

    є   N; 
disc(S) (string) : ( ) - є  ’      

  . ( ) - є   S    
     ; 

display(S) (string) : ( ) - є   S   ,  
   ; 

dot(R, Column, Color) (string) : ( ) - (integer,  integer, integer) : ( , 

, ), ( , , ) – ( , , ) : є     
  Color     (R, Column)  ,  
    . ( , , ) –  Color 
є    ,     

R i Column; 
edit(Is, Os)(string, string) : ( , ) – є   

,  є     Is.    є  
 Os; 

eof(F) (file) : ( ) –  ,     
   F; 
existfile(Dos_Name_file) (string)  : ( ) –  ,   

  є   ,  є    
Dos_Name_file; 
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exit – є    є    
,       ,  D S, 

       ; 
fail – є      

         
; 

field_str(R, C, L, S) (integer,  integer, integer, string) : ( , , , ), 

( , , , )  – є     L    S, 
     (R, C,) (    
       ); 

filepos(F, N, M) -(file, integer, integer) : ( , , ), ( , , ) – ( , 
, ): є   F           

   (M= 0 є  ,    
   , M= 1 –   , M = 2 –  

 ). ( , , ) :  N є    
  .     ; 

file_str(F, S) (string, string) : ( , ), ( , ) – ( , ) : є 
 S,    64 ,    F. ( , ): є   S 
,     F,    64 ; 

findall(V, < >, L) – є  'є  V   L. 
’є  V       ; 

flush (F) (file) : ( ) – є     
writedevice ,     ’   ; 

forward(S) (integer)  : ( ) –    є   
  S  ; 

free (V) (< >) : ( ) – ,   V  ; 
frontchar (S, C, R) (string, char, string) ( , , ), ( , , ), ( , 

, ), ( , , ), ( , , )  –  ( , , ) : є   
 S  C,     S –  R.  -   

    ,       
 S,   C i R ;  

frontstr(N, S1, SS, S2) ( integer, string, string, string) : ( , , , ) 

– є   N   S1  SS,   –  S2; 
fronttoken(S, T, R) (string, string, string)  : ( , , ), ( , , ), 

( , , , ), ( , , ), ( , , )  –  ( , , ):  S 
є     T i R.      
,  є     ’ ,   
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    ,   ,   
.          

  ,   ,  ; 
gotowindow(W) (integer) : ( ): є     

     ,      .  
       ,    

 ; 
graphics(M, P, B) (integer,  integer, integer) : ( , , ): є 

   –   є    M, 
 P    B; 

isname(S) (string) : ( ) –  ,   
 S є    T    ’ ; 

keypressed(P) (string) : ( ) – ,     
; 

line(R1, C1, R2, C2, Color) (integer,  integer, integer, integer) : ( , , 

, , ) :    є      
R1, C1  R2, C2,   є   Color; 

makewindow(WN, S, F, H, R, C, HT, W) (integer,  integer, integer, 

string, integer,  integer, integer, integer) : ( , , , , , , , ), ( , 

, , , , , , ) : є ,   є  
WN.     R i C,    – HT i 
W.     .  F   ,  

 ’  . H є  ;  
membyte(S, O, B) (integer,  integer, integer) : ( , , ), ( , , ). 

( , , ) : є  B (1 )  ’   ,  є  
  S  O.( , , ) : є    ’  ,   
є   S  O.      є    

 S*16+O; 
memword(S, O, W) (integer,  integer, integer) : ( , , ), ( , , ) 

- ( , , ) : є  W (1 )  ’   ,   
 S  O. ( , , ) : є   W  ’  ,  

 є   S   O.     є   
  S*16+O; 

n1: є    W   
"  "  "  " 

not(< >): ,  < > є  , 
    ; 
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openappend(SymbolicFileName,DOS_FileName) (File,string) : ( , ): 
є    DOS_FileName є    

 SymbolicFileName; 
openmodify(SymbolicFileName,DOS_FileName) (File,string) : ( , ): 
є      DOS_FileName є   
  SymbolicFileName; 

openread(SymbolicFileName,DOS_FileName) (File,string) : ( , ): 
є    DOS_FileName є    

 SymbolicFileName; 
openwrite(SymbolicFileName,DOS_FileName) (File,string) : ( , ): 
є    DOS_FileName є     

SymbolicFileName; 
pencolor(C) (integer) : ( ): є ,     

  . є     ; 
pendown:     є   
    forward  back; 
penpos(R,C,D) c, ( , , ): ( , , ): є    

  (R,C)  є є   ,  
 Direction. ( , , ): є    

     ; 
penup : є ,  є ,   

 pendown; 
portbyte(PN,V) (integer, integer) : ( , ), ( , ): ( , , ) : 

 V є    -   PN. ( , ): є V 
      -   PN; 

ptr_dword(SV,S,O) (string, integer, integer): ( , , ), ( , , 

): ( , , ) : є   S   O   
SV. ( , , ) : є  SV  ,   

,   S  O.  є    
 S*16+O.   є   ; 

readchar(C) (char) : ( ): є     
 readdevice; 

readdevice(S) (symbol) : ( ), ( ): ( ) : є    
   S.( ) :  S є     

 ; 
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readint(I) (integer) : ( ) : є     
readdevice  ; 

readln(S) (string) : ( ) : є     
readdevice  ; 

readreal(R) (real) : ( ) : є     
readdevice  ; 

readterm(D, T) (< ’  >, < >) : ( , ) : є 
    -  ’є ,     
 write. ’є  є   T,   є 

  є  ; 

removewindow – є  ; 

renamefile(OF, NF)  (string, string)  : ( , ) : є   
 OF,  ’  є   NF; 

save(F) (string)  : ( ) : є      
  F; 

scr_attr(R, C, A) (integer,  integer, integer) : ( , , ), ( , , ): 
( , , ) : є       R  C. 
( , , ) : є  A      

 R i C; 
scr_char(R, C, C) (integer,  integer, char) : ( , , ), ( , , ): 

( , , ): є  Char      (R,C). ( , 
, ): є  Char       (C, 

R); 
scroll(NOR,NOF) (integer,  integer): ( , ) : є   
     ,   NOR,   

   ,   NOC.    
 є 'є  ,    – ; 
shiftwindow(WN) (integer), ( , ): ( ): є    

WN,   є  ,     . 
( ): є  WN      . 
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sound(D,Fr) (integer,  integer) : ( , ) : є   
 Fr   D (  є     ) 

storage(SS,HS,TS) (real,real,real) : ( , , ) : є  
'є  (  )    ' ; 

str_char(SP, CP) (string, char) : ( , ), ( , ), ( , ): ( , ): 
є CP ,    SP. ( , ): є SP 

,    CP. ( , ): ,  SP  CP є 
    . 
str_int(S, I) (string, integer) : ( , ), ( , ), ( , ): ( , ): 
є I      

  S. ( , ): є S ,  є   
    I. ( , ): ,  S  I 

    ; 
str_len(S, L) (string, integer) : ( , ), ( , ): ( , ) – , 
   S є L . ( , ): є  L  

,     S; 
str_real(S, R) (string, real) : ( , ), ( , ), ( , ): ( , 

): є R      
   S. ( , ): є S ,  є  

     R. ( , ) – 
,  S  R      ;   

system(C) (string) : ( ) : є    
,     ; 

text – є    -  ; 
time(H, M, S, HS) (integer,  integer, integer, integer) : ( , , , ), 

( , , , ): ( , , , ): є  : H – 
, M – , S – , HS –   . ( , , , 

): є    ;  
trace(S) (symbol) : ( , ): ( ):   trace(on)   

 є    – .   
є    trace(off).   є    
   ,     є    

 (Trace Window)  є . ( ): є  S 
  on  off     ; 

upper_lower(SI, SL) (string, string)  : ( , ), ( , ), ( , ): ( , 
): є  SL   SI,      

  . ( , ): є  SI   SL,  
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      . ( , ): ,   
SI  SL      

     ; 
window_attr(A) (integer): ( ):       

   ; 
window_str(SS) (string): ( ), ( ): ( ): є    

   SS. ( ): є  SS ,   
 ; 

write(e1,e2,e3, … ,eN) (( )*): є     
writedevice   .   ;   

  ,  ,       
  ; 

writedevice(SFN) (symbol): ( ),( ): ( ):     
 SFN ,    є    
 writedevice. ( ): є  SFN  '  writedevice; 

writef(FS,Arg1, Arg2, Arg3, …) ( ,( )*): є  
 .      FS  , 

  %   .   
 –  "-", "m" "p" "f" "e" "g". "-" є  ;  

,    "m"  "p",        
 .  "f"  "e"     . 

 "g" є     ; 
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 ь  ь   

     ь  

 

 

1. ь   

  № 1 

:     

 ь: 

1.   CAR(X),   ’      , 
    FALSE  ,   – . 
2.   CDR(X),   ’      , 
    FALSE  ,   – . 
3.   C NS(X,Y),   ’      
,     FALSE  ,  Y – . 
4.   ATOM(X),     

FALSE  ,   –  . 
5.   UNTUATOM(X),     

TRUE  ,   –    FALSE  ,   – . 
 

  № 2 

:    

 ь: 

1.  ,      6  є 
,         

  .  
2.  ,      5  є 

,         
  . 
3.  ,     ( (A  B) ( C  D) ) є 

 B. 
4.  ,     ( (A  B) ( C  D) ) є 

 C. 
5.  ,     ( (A  B) ( C  D) ) є 

 D. 
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  № 3 

:    

 ь: 

1.  ,    S-   
( ),  є     .   

 . 
2.  ,    S-   

( ),  є     .    
. 

3.  ,    S-   
( ),  є      .  
  . 

4.  ,    S-   
( ),   –  ,   ,   є , 

       ,   ,    – 
  . 

5.  ,    S-   
( ),  є     .   

 . 
 

  № 4 

:       

 

 ь: 

1.  ,    S-   
( ),  є          

.    . 
2.  ,    S-   

( ),  є      .  
  . 

3.  ,    S-   
( ),  є         

   .    . 
4.  ,    S-   

( ),   –   ,   ,   є 
,        ,   ,   
 –   .    . 
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5.  ,    S-   
( ),  є      .  
  . 

 
  № 5 

:   ь   

 ь: 

     
,     " + ", " – ", " * ", " / "     

: 
1.   (EXP X)  ( COS X). 
2.   (EXPT X)  (ATAN X). 
3.   (LOG N M)  (ASIN X). 
4.   (SQRT N)  (COS X).. 
5.    (SIN X)  ( TAN X). 
 

  № 6 

:        

 ь: 

     .( , )  
,   –        – ,   
  .        
 " + ", " – ", " * ", " / ",     
,      ,  – ,  – . 

  –  ,   NIL,   
  .       

: 
1. F = m · a                                      –    . 
 
2.  = m ·v2                                                        –    . 
 
3.  = m · g · h                                 –   . 
 
4. S = v · t +a · t2 / 2                        –   . 

5. S = )()()( cpbpapp     –  . 
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2.   

  № 7 

:     –  

 

: 

    -  ,      
 , '     ,    –  , 

   . 
  № 8 

:       

 

:  

1.        : , , 
, , ,   . 

2.      : _ -
, _ , _ , _ , _ , _ . 

3.          -
 . 

4.    '     . 
 

  № 9 

:     ь    

    

 

:  

1.        
       ,  

     . 
3.   ,    ' . 
4.          

  . 
 ь: 

1. ) : do you speak english? :no, i speak german. 

    ) : do you go to school?  no, :i steady at institute. 

2. a) : you are a student. : no, i am a teacher. 

    ) : do you speak german ? :yes, i speak german. 
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3.   ) : have you a sister? :no, i have a brazier. 

      ) : where do you live?  i live in ukraine. 
4.   a) : how old are you? : i am twenty. 

5.   a) : you are a computer. : yes, i am a teacher. 

       ) : do you like read a book? :no, i like to solve 

an algebra equation. 
 

 

  № 10 

:     

 

:  

1.     '     , 
   ,  є    

    . 
3.   '          є  

. 
4.       . 
5.            

 . 
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    ь 

 

 .       

  .     є,  є 
  (  , ),    

  .  ,     
,   є ,         

 . 
.    ,    

 ,   є `    
.  : 1)     ;  

2)    є   ; 3)  
    (     )  

     ; 4)   ;  
5) ,  є    ,  

        . 
 ь. ,  є    ,  

 '  , ,   .  
 . ,  є    

   ,     є  
.    є    

   "_". 
.     . є   

 є    , ,     
,    , , 

  . 
.        

 є `      ,   
   . 

.    `є    . 
  ( ).  ,   , . 
 ь ( ).   ,   є , 
є   є     .  

, є   . 
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.      
 ,   .   

є      . 
 ь.  ,    .  

. 
.  ,      

,       ’є    
 .       

 ,    . 
.    ,  є  

 , ,    . 
 .  ,   є 

       . 
 . ,     

     ’ .    
 є  . 

  .  ,     , 
   .       
 ’ . 

 ь.  ,      
      ’є   . 

 ь.    ,  
      

.    ,      . 
 -     є char, integer, real, string, symbol. 

 . `  ,  є  
  -     . є   

           
 . 

 ,  є ь   .  ,  
    ,     . 

 ,  є ь   .  , 
 є    .    

 . 
.         . 

є            

 

 

 

 

 

 

 

 

 

 



412 

.  -    ,    
 , є     

. ,  є       
   . 

.  ` .     є    
    "_". 
І  .      

   .   –   
 ,      

 ,   ,   є 
 .  

І ь   .  ,  є  
   ` ,       є 

  ,    . 
’  .     
 ` .  `   –  
          

. 
- ь  .   ,   

  є    ,   
   . 
ь  ь.  ,  є -

 ’ ,   ’є   ,  
 . є   ’є ,    ,  

      . 
 – .   ,  є   

      є   ` . 
 (Lisp).  ,.     (List 

processing –  ).   є    
  S- . 

 .  ,  є   
  . 

 .    
  ,     `є   `   

.   –    ,  
є        
,  є     
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’ ,          
 . 

. ,       
.       є     

  DEFUN     .    
є    (  ),     
є     ,   є   

 . 
 ь.  ,    

   .      
 `          

       ,    є 
є       .     

 , , ,    . 
     ’  ,   

    `  . 
 .   ,    

 є   .    
 ’  є    . 
ь. ,      , 

`є   . 
 . ,      є  

. є        
. 

. ,  є ’      
.  

.    ’  ( )   
’є          . 

.  ,    . 
 . ,  є    

   є   .   є  є 
`є  ,    . 

 (Prolog).  .     
"Programming logic" (    ).   

є     . 
.         

  ’   . 
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.    ,  є   
     ,    . 

S- .    ,     
( ).  ,   ,   ,   

  .     є   
   . 

 .   ,   
 . 

.  ,     
(   ) . 

.   ’є    . 
     ,  є   

.     є  .  
      

  NIL  ( ).      
є  [ ]. є    ,  , 

     . 
  ( ). ,       

є    є      .  
.   ,     є ’є   

’   . ,  ’є ,  . 
ь   .      

  є   .  
. ,  є     

  . 
. ’   ,  є ’   

. 
ь  .   ,   

є  є  є  .    –   
,  ,    

        (  
)   ( ). 

.   ,      
 ,        

. 
.    ,  є   

   Y,  є    .      
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  Y     " "    " ".   
є  є ,  є   . 

ь.  ,  є    
.  -  є   . 

 .   ,  є  
        

є    . 
 .  , ’    

’  ,   ,     
 . 
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  ь    

( , , ) 
                                     

 

                                      -40. 004.4 

 ь, . . ,      

     ’є     

   : [ ] / . . ь. – ь  : 

 -2000, 2009. – 400 . – (    ). - ISBN 

978-966-418-087-7.  130 . 

        
   ,    

       . 
 

 

ь . .  

: 978-617-607-411-3 

ь  . ь  :  ь ь  

, 2013. 144 .  170  215 . '  

. : 65.00 . Weight: 0  

  ,     
’    ( )   
’  ,     .  

        
 .       
         

   .  ’    
  ’є    Pspi e     

        .  
 ,     “ ’  ”  “ ’  

”,            
 . 

 
 
 

519.6(07)           3-40 

ь, . .      

  / . . ь, . . , І. . ь  ; 

 , , ь , . -     

 . . . – ь  : -   2009. – 236 .  

 ISBN: 966-8450-00-0  85 .  

 

 

 

 

 

 

 

 

 

 

 

 

 



417 

 

 

 

ь, . .    

/ . . ь /  ID: MB-26456, ь : : 

 , 2002, 160 .  ISBN: 966-8450-00-0  45 . 

      
,        

  . 

 

 

 

 

 (0362) 63-57-31. ь, . .    

     [ ] :  / . . 

ь ; .: . . , . . , . . , . . 

, І. . ь . — ь  : . . , 

2011. — 284 . — ISBN 978-966-322-231-8.  95 .  

       
        

  ,     
,        

      
   .  

        ’  
         .  

         
       .  

    ,    
                . 

  ,   ,    ’є  
      .  

         
           

 ’є    . 
 

 
 621.372.061 
   484 (4 -4 -2 )                     

 408. ь . .   ь .   

 / – : . . ь, . . , , 

   .–  :   

 , 2013.№ ISBN 978-966-02-6713-– 172  .  65 . 
     , , 

      
  .  , 
     , ,  

     ,  
     . 
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            681.142.2; 004.432.42 (075.8)  

            32.9732 -411 

-411. ь . ., ь . .   

ь  : ь  . 

    – ’ ь- ь ь  : 

  І. Є., 2016. – 400 . ISBN 978-617-7381-38-8. 

 700 .   120 .  

       
    , 

       
    ,   

      
.  

  ,       12 
“  ”,            

        
. ©  . .,  . ., 2016 

 
 
   

   32.817; 32.841; 32.9732 

  – 412.  681.142.2 ; 004.432.42 (075.8) 

ь . . 
 -412     ’   

    ( І  ) : 

 / . . ь. – ь  :  « ь  

»,  ІSBN 978-966-345-315-6, 2017. – 260 .  

 500 .  90 . 

  ,     
’    ( )  
’  ,  є   .  

        
 .           
         .  

’      ’є    
Pspi e           

  .  
        .  

   .     . 
  ,     « ’  », 

« ’  », «  »,       
           

 .  
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 681.5 

 32 965 

 89 

« ’         

»:   ь (     ) III ь  

-  ., . , 28  – 30  2017 . – : 

ь      , 2017. – 234 c. 
ISBN 978-966-345-318-7 

 

     
 ( , ) 

     
( , ) 

    ( , ) 
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«      
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     ,   
 . .     
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  : 

 
ь ь  ( ) – . . ., ,  ь ь  

     - ,   

 ( , , . ); 

є    ( ) – . . ., ,   
 ( , , . ); 

ь    (  ) – . .- . ., ,  
  ( , , . ); 

   (  ) – . . ., . . ( , 
, . ); 

ь   – . . .,  ( , , . ); 
ь    –  . . .,    ( ,  ,  . 

); 
   – . . .,  ( , , . ); 

   – . . .,  ( , , . ); 
   – . . .,  ( , , . ); 

  ь  – . . .,  ( , , . ); 
ь  І   – . .- . ., ,    ( , 

  . . . , . ). 
 : 

  – . . .,      
      (  

); 
Zakrzewski Zbigniew – dr in ., ’   - ,  

. ,  (  ); 
ь  –            

 SoftServe, .  (  ); 
  –       

    ; 
  –       

    . 
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