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1.  

1.1.    "
      "

  .  . .
   .   . -

  .  .    . 
   .     -
.  -   .   -

.
  .   .   
  .     .  -

 .   T  NIL.   .
 =  + .      .
  = NIL.     .  
 .   .  . -
  .    . 

. QUOTE   .   -
 . First, rest, cons.  atom, =, eq, eql, equal, equalp, null.

 second, third, (nth n ) , last, list.    . -
    .    -
 . Set     . Setq  ,

  .   .
 . Defun, if, let.  -

 .  .  . -
:     .

 . - .   .
- .     .

-     .  . 
- . -   . - .

  .     -
 .   . First   rest  -

 . Cons       .  
   .         .

.
.  .    .

Member ,    .  -
. Append   . Remove    .

Reverse  .   .   
.  .    . 

  .    .
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  .   . 
  .

 . Apply     -
. Funcall    .  -
.     . -

 . . Function   .
 -      .   -

 .     -
.  .  ,   .

  .   -
.

1.2.    "  "

 .  .  .
.       . -

  .   .  : 
.      .  

 .
   .    -

 .   .  , -
 ,  .   ( -

),   “  ”
.    member, append, select.  -

 “    ”, “ ”.
 . ,  . 

 .      .  -
 .

.    . -
 :      .   -

 .      “ ” ( , 
  ).    . 

.   .
 .
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2.  

2.1.  

     "  -
"         -

    . -
         , -

    .    -
 (   )     -

      
   ,     -

  .       
     ,   . 
  ,     

,      .

2.2.  XLisp'

   XLisp     
XLisp.arj. XLisp    Windows (3.11  95);    

    XLisp.arj    -
    .   XLisp.exe  

XLisp\bin     .    ">"  
 .

      ,   -
.   -    

(XLisp    ). ,   
  Notepad (" ").   -

       lsp (    
txt)   .      XLisp\bin,

    :      XLisp.exe  -
      .  , -
   ,  ,    

File | Load Lisp source… .       
.       

  ,  XLisp      
 "   ".
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2.3.   

    ,      
.      ,    

  .    (   
)      .  

,       , -
    .

       -
 (trace <  >),    - (untrace

<  >).

   
 1

 l1  l2 - .  ,    t, 
        ,  nil  

  ( ,       2).
 2

 ,     x  u,  
 x   u   .

 3
 .       -

 x  y.   (merge x y),     
    x  y. ,

merge('(1 3 5 7 8) '(2 3 5 7)) => (1 2 3 3 5 5 7 7 8).

 1
(defun f (l1 l2)
   (and (> (length l1) 1)
        (> (length l2) 1)
        (equal (first l1) (first l2))
        (equal (second l1) (second l2))))

 2
(defun f (x u)
            (if (null u) nil
                (let ((c (first u)) (r (rest u)))
                     (cond ((and (atom c) (equal x c)) (f x r ))
                              ((atom c) (cons c (f x r)))
                              ( t (cons (f x c) (f x r))))
                ))
)
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 3
(defun merge (x y)
             (cond ((null x) y)
                   ((null y) x)
                   ((> (first x) (first y))
                       (cons (first y) (merge x (rest y))))
                   (t (cons (first x) (merge (rest x) y))))
)

 

 1
1.             (list3 x y z) , 

(list3 x y z) =(x y z)    ;  
 list.

2.    1, 1, 2, 3, 5, 8, 13…   -
 :    - ;   

    f(n)=f(n-1)+f(n-2).  
(f n  f1 f2) c   f1  f2,  
n-   .

3.     (*2 x y)    .

 2
1.  ,   ,    -

      :
)     ;
)     ;
)     .

2.      (^ x n)    .
3.   (fullength x),    
(   nil)   x.

 3
1.           -

  (and4 x1 x2 x3 x4)  (or4 x1 x2 x3 x4),  
  and  or   .

2.  ,    .
3.      x  n ,     n

   x.

 4
1.  ,   
   , . . (f g h j) -> (g h j f).
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2.  ,       -
   , , (a b) -> ((a) (b)).

3.  ,     u  v, 
,      u,    v.

 5
1.   (f a b c),       ,

     a,b  c   .
2.  ,     u  v, 

,     ,    u,
  v,     u  v.

3.  ,     y  -
   x   w, ,

y=(a b), x=(1 2), w=((a b) a (c (a (a d)))) -> ((1 2) 1 (c (1 (1 d)))).

 6
1.   (f a b c),     -

   a*x^2+b*x+c=0 (   ,   ).
2.  ,     subst  -

 s  x  y,     x  y, . . x->y,
y->x.
3.   (f s),    , -

        
  s.

 7
1.  ,       -

 ,     .
2.   (summa_digits n),    -

    n.
3.   (f s),     s  

.

2.4.   

    ,      
.        

   .     -
 .    (    -

)      .  
,       , -

    .
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 1

 ,    ,  
    .   (a b ((a) d) e)   .

 2
 ,      ,

, (a b c d d a) -> (a b c d)
 3

 ,      .

 1
;  (p x)     
(defun p (x)
       (cond ((null x) t)
             ((listp (first x)) nil)
             ( t (p (rest x))))
)

(defun f (x)
       (cond ((atom x) 0)
             ((p x) 0)
             ( t (if (listp (first x))
                     (+ 1  (f (first x)) (f (rest x)))
                     (f (rest x)))))
)

 2
(defun f (x)
     (labels
           (( f1 (y z)
                (cond ((null y) z)
                      ((member (first y) z) (f1 (rest y) z))
                      ( t (f1 (rest y) (append z (list (first y))))))))
     (f1 x nil))
)

 3
    ,   

 437-1.
;   (union list1 list2)    , -

   list1   list2 (  ):
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; (union '(1 2 3) '(2 5 7 1)) => ( 7 5 1 2 3)
(defun f(s)
    (if (null s) (list s)
         (union (mapcar '(lambda (x) (cons (car s) x)) (f (cdr s)))
                    (f (cdr s)))
    )
)

 

 1
1.  ,    ,   

    ,     
. ,       '(a a a a b a).

2.  ,     u  n,  
     ,     

n .       (a a b a c b c a b b d a b) 
n=1,2,5,0.
3.  ,  ,    

    , , (a b) -> ((a) (b)).

 2
1.  ,      

  , , (a b (c d) e) -> (e (d c) b a).
2.  ,  Y  ,  

 Y  W, , Y=a, W=((a b) a (c (a (a d)))) ->
((2 b) 1 (c (3 (4 d)))).
3.  ,     

 ,      .

 3
1.  ,     
y   w.
2.  ,     , . .  

 .
3.   (exists p x),  
"     x,   p?"
 (p -     ).
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 4
1.  ,      

 .
   :

(ispr n m) - "  n           m 
 n".

  (ispr n m) - , - ,  n = m, , - ,  
(ispr n m+1)  n    m.
2.  ,    ,  

 .
3.   (all p x),  
"      x   p? "
(p -     ).

 5
1.  ,    ,  

 .
2.   (f s),    , -

    s    , 
.

3.   (filter p x),  " " (  ) -
  x,   p

(p -     ).

 6
1.   (f a n),     

  a+a*(a+1)+a*(a+1)*(a+2)+...+a*(a+1)*...*(a+n).
2.   (f s),    (m1 m2 m3),

      s: m1 >= m2 >= m3.
      .

3.   (f s n),     s   -
,      n.    

.

 7
1.   (f n), n  3,  :
1*2*3+4*5*6+...+(n-2)*(n-1)*n.
2.   (f s),      s

      , ,
(f '(4 -8 6 -9 -7)) -> (-8 -9 -7 4 6).
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3.   (f s),     s   ,
    .     -
.

 8
1.   (f s),   
a1-a2+a3-a4+...+ak*(-1)^(k+1)   s,   (a1 a2 a3 ... ak).
2.   (f n),     n

 1!+2!+3!+...+n!.
3.   (count p x),  ,   

 x   p (p -    ).
 x   .
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3.  

   ,  , -
 .     -

,   . , ,
     ,

,     
 .

 

3.1.  

     "  -
"      ,  -

      
.         

,     .   -
  (   )    

     
    ,     -

  .       -
      ,   .

   ,     -
 ,      .

3.2.  SWI-Prolog'

        
pl.arj. SWI-Prolog    Windows (3.11  95);   

     pl.arj    -
    .   pl.exe   pl\bin  

  .    "?-"   
.

  ,   -  -
   (SWI-Prolog    ).

,      Notepad (" -
").         -

 pl (     txt)   .  
   pl\bin,     :   -

   pl.exe        .
     c:\pl\work\name.pl,    -

,       "?-"    
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?- [name].
    - pl\work,      

  ,
?-['c:\pl\work\name.pl'].

    .   
  SWI-Prolog  .     -
     ,  SWI-Prolog  

     "   ".

3.3.   

    ,     -
      .   -

 (    )    
 .   ,      -

 ,  .
SWI-Prolog    help'   Windows,   -

  help.  help(<  >)    -
   .  help(7)     
   .    

SWI-Prolog - pl\library\manual.     
   trace(<  >),  -

  - trace(<  >, -all).

   
 1

  position_max(+L, -M, -N),    L 
  M    N  .

 2
       .

 1
    .   

  position_max(+List, +I, +M0, +N0, -M, -N),  I
      , M0 - 

 , N0 -   .

position_max([X|T],M,N):-
      position_max(T,1,X,1,M,N).
position_max([],_,M,N,M,N).



17

position_max([A|T],I,X,_,M,N):-
      A>X,
      K is I+1,
      position_max(T,K,A,K,M,N).

position_max([A|T],I,X,Y,M,N):-
      A=<X,
      K is I+1,
      position_max(T,K,X,Y,M,N).

?- position_max([3,2,5,1,4,3],M,N).
M = 5
N = 3
Yes

 2
  p(+X,+Y,?R),  X  Y , R - .

     ,  
 X*Y=X*(Y-1)+X.

p(X,0,0).

p(X,Y,R):- Y>0,
                   Y1 is Y-1,
                    p(X,Y1,R1),
                    R is R1+X.

p(X,Y,R):-   Y<0,
                     Y1 is -Y,
                      p(X,Y1,R).

 

 1
1.          .
2.   p(+L, -N) -     ,  N -

   L,     .

 2
1.   p(+X, +N, -L) -     ,  L
-   N    X.
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2.   p(+L, -S)  -       ,  S -
     L, , p([a, b, c],[[a], [b], [c]]) - -

.

 3
1.   p(+L, -S) -     ,  L -

 ,  S - ,      .
2.    p(+L, -S) -     ,  -

 S      L, ,
p([f, g, h, j], [g, h, j, f]) - .

 4
1.   p(+X, +N, +V, -L) -     , -

  L    X  N-     V.
2.   p(+N, +V, -L) -     , 

 L    N-      V.

 5
1.   p(+V, -L) -     ,  -

 L        
 V, , p([a, b, c, d, d, a], [a, b, c, d]) - .

2.   p(+V, -L) -     ,  -
 L      V  ,  

 , , p([1, 2, 3, 4, 5, 6], [1, 3, 5]) - .

 6
1.   p(+V, +X, -L) -     , 

 L    V     X  
, , p([1, [2, 3, [1]], [3, 1]], 1, [[2, 3, []], [3]]) - .

2.    member,     
  .

 7
1.   p(+U, +V, -L) -     , 

 L       U,      V.
2.   p(+U, +V, -L) -     , 
L -   ,     U,    V,

    U  V.

 8
1.   p(+V, -L) -     ,  L -

    V,      .
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2.   subst(+V, +X, +Y, -L) -     ,
  L       X  

V   Y.

 9
1.   p(+V, -L) -     ,  -

 L    V     ,
. .    .

2.   exists(+P, +L),   "   -
  L,   P?"

 10
1.   all(+P, +L),    "    

 L   P? "
2.   filter(+V, +P, -L) -     , -

  L       V,  -
 P (" " ).

 11
1.   " "( , ), " -

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

2.         
" "( 1, 2),  ,  1   2.

  " "( 1, 2),  ,  -
1    ,  2. ( : " " 

   " ".)

 12
1.   gcd(+A,+B,-D) -     , 
D -        A  B.
2.     double(+List, -ListList),   -

   List    ListList, ,
double([1,2,3],[1,1,2,2,3,2]) .

 13
1.     length(+L, -N),   

       .  -
,    [a,b,c,d,e]     , 
   ,    [a,[],c,d,[]]    -

 ,  .
2.     "client": [cli-
ent(a,29,3),client(b,29,6),client(c,40,2)].
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      ,  - -
 ,   -  ,    . -

 ,     , -
   ,      .

 14
1.     /4,    -

  L1    N    L2  L3 ,   
 , ,  N,    L2,   - 

 L3.
2.      ,  

 .

 15
1.   digits(+N, -L) -     ,   L
-     N.
2.   summa_digits(+N, -S) -     ,

  S -     N.

3.4.   

    ,     -
      .   

(    )     -
 .   ,       -

,  .

   
 1

    (  ).
 2

      tree(<  -
>,< >,<  >)      nil.

  subtree(+S, +T), ,   S -
 T.

 1
  L    :

   (1)  L    ,   -
,     ,     -

    ;
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   (2)   L        -
,   L       .

 ord(+L)     L .

ord([]).
ord([_]).
ord([X,Y|T]):-
       X =< Y,
       ord([Y|T]).

change(L,L):-
       ord(L),!.
change(L,S):-
       append(L1,[X,Y|L2],L),
       X>Y,!,
       append(L1,[Y,X|L2],Z),
       change(Z,S).

       -
.

 2
    .

subtree(X, X).
subtree(X, tree(L,_,_)):-
            subtree(X,L).
subtree(X,tree(_,_,R)):-
            subtree(X,R).

 

 1
1.   ,   subst ( .  

,  8,  2),      X  Y, . .
X->Y, Y->X.
2.  ,  ,    

 .
   :

ispr(N, M) - "  N          M 
 N".

  ispr(N, M) - , - ,  N = M, , - ,  -
 ispr(N,M+1)  N    M.
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 2
1.     (  ).
2.     (  ).

 3
1.   p(+L, -N) -     ,  N -

    L.
2.   p(+X, +Y, -Z) -     ,  Z

 " "  X  Y, . . ,    -
,       Z   
    X  Y.

 4
1.   p(+A,+B), ,   

  A    B   -
 .

 :  A -  ,    " ".   -
  ,     B.   ,   

" ".       A   
 B.   ,        
  A    B.      -
       A    B.

2.   p(+X, +Y, +L) -     , 
X  Y     L.

 5.
1.    sum_tree(+TreeOfInteger, -Sum), , 

 Sum    ,   
TreeOfInteger.
2.  :
:- op( 100, fy, ~).
:- op( 110, xfy, &).
:- op( 120, xfy, v).

   ,   : 
true  false -  ;  X  Y -  ,   X v Y, X &
Y, ~X -  ,  v  & -   

  ,   ~ -   . 
 p(+T), ,      T   -

.
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 6
1.   functor(+Term, ?Functor, ?Arity)   -

   Term   Functor   Arity.
   arg(+N, +Term, ?Value)     N

    Term   N-   Value.
  functor1   arg1 -   functor  arg

  univ (=..)
2.   range(?M, ?N, ?L),     , -

  L -   ,   M  N 
(     ,     

  ).
( .   var(+X)  nonvar(+X)).

 7
1.    plus(?X, ?Y, ?Z),   ,

     .
( .      
between(+Low, +High, ?Value),       

 Low    High.)
2.       

  N,    I, ,  I*I  N, 
(I+1)*(I+1) > N .    between/3  -

       -
.

 8
1.     " ",   -

    ,  -
   . , ,    

,  -  ,  -  ,   - 
.    ,     , 

 ,     , -
: [ , , ].

2.    p(+V, +N, -L) -     , 
L -    V,      N . -

      [a, a, b, a, c, b, c, a, b, b, d, a, b] 
N=1,2,5,0.
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3.5.   

    ,     
    (  ,   -

 ).    (    )
     .  ,

         -
,  .

   
 1

 :
:- op( 100, fy, ~).
:- op( 110, xfy, &).
:- op( 120, xfy, v).

   ,   : 
true  false -  ;  X  Y -  ,   X v Y, X &
Y, ~X -  ,  v  & -   

  ,   ~ -   .
 ,     

 , . . ,    -
,   -     .

 2
  p(+N, -L) -     ,   

L    ( )  N ,   , 
        (     XX).

 1
   ,     

 , . . 
?- X & Y & Z = A & B

   X = A, Y & Z = B.
    literal(X)  dis(X),  -

   X     .
literal(true).
literal(false).
literal(~ X):-
             literal(X).
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dis(X):-
             literal(X).
dis(X v Y):-
             literal(X),
             dis(Y).

con(X):- dis(X).
con(X & Y):-
              dis(X),
              con(Y).

?- con( true & (~ false v true v false) & ~ true).
Yes

 2
p(1,[[0],[1],[2]]).
p(N,R):- N>1,
         N1 is N-1,
         p(N1,R1),
         t(R1,R).

t([],[]).
t([X|T],Z):-
         t(T,R1),
         s(X,R),
         append(R,R1,Z).

s([0|T],[[1,0|T],[2,0|T]]).
s([1|T],[[0,1T],[2,1|T]]).
s([2|T],[[0,2|T],[1,2|T]]).

 

 1
1.   p(+N, +K, -L) -     ,  L

-    ( )  K   1,2,...,N.
2.   p(+N, -L) -     ,   -

 L    ( )  N   , 
       (  

  XXX).
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  2
1.   ordered(+Tree), ,   Tree -

    , . . ,   
 ,         -

    .   " " . 
"   ".

.     ordered_left(+X,
+Tree)   ordered_right(+X, +Tree),  ,  X  ( -

)      ( )   Tree   
Tree - .
2.  :
:- op( 100, fy, ~).
:- op( 110, xfy, &).
:- op( 120, xfy, v).

   ,   : 
true  false -  ;  X  Y -  ,   X v Y, X &
Y, ~X -  ,  v  & -   

  ,   ~ -   .
 ,     

 , . . ,    -
,   -     .

 3
1.  :
:- op( 100, fy, ~).
:- op( 110, xfy, &).
:- op( 120, xfy, v).

   ,   : 
true  false -  ;  X  Y -  ,   X v Y,
X & Y, ~X -  ,  v  & -   

  ,   ~ -   .
 ,   negation_inward(+F1,-F2), -

 ,    F2    -
 F1        -

.

 4
1.   occurances(+Sub,+Term,-N), ,    N

    Sub   Term. ,  
Term   .
2.   "   ".   ,
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  ,       -
    .      ,
     ,     -

  ,  , ,   . .  -
 ,     .

 5
1.   p(+S, -L),    S, -

 ,    L. , p('gfrtyre hjnki <> pi 876 h',
[ gfrtyre, hjnki, '<>', pi, 876,h]) . .  -

 name/2.
2.      -

    "s"    .   -
   "y",   , -

      "y"   "ies";  
   "o",   , -

      "es".  -
   _ /2,    

. .   name/2.

 6
1.        

   ,   N-      -
  . ,  N=2  "a"   "c",  "y" 

"a"  . . ,   ASCII   "a"  "z"   97  122,
    /3,   

      ,    ,
    .

.   name/2.
2.   /2,      

    ,      -
   .

.   name/2.

 7
1.      name/2   -

       , ,
abc1, abc2, abc3  . .    ,     

,    ,   
    .  

_ (+X, -Y).      -
. .   int_to_atom(+N,-X),  -

   N   X.
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2.   " ",   -  -
    " " .    " "

        -  , -
  .  " "     
:

-    ;
-     ,    "h", "w"  "y" ;
-    ;
-         ,  -

 .
: (barrington, brng)   (llewellyn, ln) - .
.   name/2.
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4.  

      (" -
 "   " "   )

      ,  ,  -
          

.      (   -
)        

,       .  
        

    ,   .   
  ,     

,         -
 .

        
 .        

 ,      .
,

 . .,  . .   . - .: -
 , 1992.-264 .

  ,       -
,     ,      : 

   .  ,   ,    
.

         -
 .

         
  (depth V,E,x,y,p,end)   (  ):

V -   ;
E -  ;
x -  ( ) ,     depth, x - -

  ,    ;
y -   -   x;
p -   (  ),    -  

,       ;
end -  (  ),   

 ( )   .

If  x-   ,
            then   ,    p  x, else
if    y -     then  = nil else
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if       y    p
         then    depth    y else
if       y     p
           then   ,   p 
                      x  y
else    depth    y.

     

  :
next(+X, ?Y) -      ,  X  Y - 

;
path(+Start, -Path)  -   Path (    , 

)    Start   , -
   end;

depth(+P, +X, -Path) - ,   Path   -
  , P -  ,   

,      X.

 path    
   path(Start, Path):-
         depth([], Start, Path).

   depth(P, X, Path):
1)  X -  ,     P,   -

  X ;
2)       Y  X,   -

     P,   X   P   -
 depth.
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1.   
 .

      : ,   -
.     ,  

       -
 .    .  :

SWI-prolog.
    . 

r( ),  l( )   c( )   ,
    .      -

  
       comp(<  >,
                 < : ,   >,
                 <   >).

      .

2.    
,     , -    -

 ,       -
.      -

,     ‘*’,     - -
 ‘^’.    - SWI-Prolog.

      , 
     ,     -

     .    -
        -

  (  ,  ).   -
          -

   .
 .

1.        .
2.    ( , ) 

       .
3.         

  .
4.        

       .
5.        -
   .

6.   .
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     ,  
     .     
      (  -

),         -
  ,       .
   , . .  , 

    ,   
.

 ( ,     )
1.  .   : .  .- .: ,1982.-

. 114-120.
2.  .,  .    

.- .: .- . 57-61.
.   :

%     
% pol(+Name, -<  >).

%  : enter(+Name)

enter(X):-
    write('     '),write_ln(X),
    enter(X,[],_).

enter(X,S,P):-
    write_ln('     end'),
    read(T),
    ((T=end,place(X,S,P));
     (T \= end,
      enter(X,[T|S],P))).

%     ,  
%    

place(X,S,P):-
    merge(S,[],P),
    retractall(pol(X,_)),
    assert(pol(X,P)).

%  ,   
merge([],L,L).
merge([X|L1],L2,L):-
    insert(X,L2,L3),
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    merge(L1,L3,L).

insert(X,[],[X]).
insert(X,[Y|T],[Z|T]):-
    equal(X,Y,Z),Z \= 0,!.
insert(X,[Y|T],T):-
    equal(X,Y,0),!.
insert(X,[Y|T],[X,Y|T]):-
    low(X,Y).
insert(X,[Y|T],[Y|T1]):-
    not(low(X,Y)),
    insert(X,T,T1).

/* equal(X,Y,Z)  -    X, Y    -
 Z

low(X,Y) -   X   Y */

%     " " 
canon([],0).
canon([X],X).
canon([X,Y],Y+X).
canon([X,Y|T],Z+Y+X):-
    length(T,M),M>0,
    canon(T,Z).

%  
show(X):-
   pol(X,P),
   canon(P,P1),
   write('    '),write_ln(X),write_ln(P1).

%  
plus_pol(X,Y,Z):-
   pol(X,P1),
   pol(Y,P2),
   merge(P1,P2,P),
   retractall(pol(Z,_)),
   assert(pol(Z,P)),
   show(Z).

:
?- enter(a).

    a
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    end
-8*x^5.

    end
9.

    end
10*x^5.

    end
x^3.

    end
-7*x^3.

    end
end.
Yes

?- show(a).
   a

2 * x ^ 5 + -6 * x ^ 3 + 9
Yes

?-plus_pol(a,a,b).
   b

4 * x ^ 5 + -12 * x ^ 3 + 18
Yes

3.  "   20"
     -      1  3

.   ,   , 
     20.    SWI-Prolog ,

     .
.    ( . "    -

 ").     ,  
        . 
 :      "   -

  (    )    ( -
) ?"

4.  -  (“ ” )   
      n .    

  ,       -
.

 .       , . . -
:   i-     j- ,  j-  
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k- ,   i-    k- .  ,   
     ,     . -
,   (   ) ,  

    .      -
   :
   n ;   .   

 .
 ,   n   n-1 . , -

     (     ).
 -

(  )
  n-1  :

"         ,   
    ".

       .
     -   SWI-Prolog .

5.  -  (“ ” )   
  -  ( .  )   XLisp.

6.   
   ,   -

   , ,    
.      

 SWI-Prolog .
 ,       

 -   , . .    
  .      
  ,        ?

   ,      .
     . -

   ,     
,     .   -

    "  ", 
  " " -     .

     
, - :    . .,  

  ( .  "  "  -
 ).

       -
     ,     -

 .
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 (  ):  .- .  
. - ., , 1991.- . 129-131, 471.

7.     
   SWI-Prolog ,    

  .
:    path(+X,+Y), -

,      X   Y.

8.     
    XLisp, ,   

  .
:    (path X Y), -

,      X   Y.

9.     
   SWI-Prolog ,   , -
      .  
,         . 

 ,     ,   -
       0  2.   -  -

 ,     .  
     2,      

   .

10.     
    XLisp,   , -
       ( . 

).

11.     
   SWI-Prolog ,   

  .    - 
, ,      .

:    path(+X,+Y), -
,      X   Y.
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12.     
    XLisp,   

  .    - 
, ,      .

:    (path X Y), -
,      X   Y.

5.      
 

 

     :
1)      

     ;
2)     .

          ,
 .

      ( )

  

      :
1)  ;
2) ;
3)   ;
4) ;
5) ;
6)   ;
7) ;
8)  ;
9) .

 
     2.105-79,  -

     1.

 -       ,
,    .   
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,     .  
  .   

" ",   .

  
       

.      2.

    , 
 ,    ,    
     ,    .

 " "    ,  ,
 .      -

 3.

     ,  -
  .

       -
.   ,       -
 (     ,     : "   

   ?").

 
          ,

     .    -
,    ,    4.

   :  
  .

   , . .
-       ,
-       

,
-      ,   ,  

   ,
-     .
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       ,   -
:

          -  ;
          -   ;
          -    ;
          -  ;
          -   .

  
      . -

,      ( ,    
    ),    -

.   ,       -
,        -

    ,  ,  
   ,    ,    -

 .       -
 , . .      ,  (  -

  )   ,   -
   .

  
 ,    ,    

  ,   .  ,     ,
    ( . .   ),    -

      , 
       . 

        -
.         -

    ,       .
,  " "     

   ,   . .,     -
      . .       -

  ,       -
.

       -
  ,      (

 )  .    
,   ?      -

    ,   ,     
.
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   ,    
         -

.

     

    MS Word  Times New Roman, -
 12,   A4.     , 

   .    
.        

.       , 
 .      .   

  .      ,   -
 .
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6.  

     
      "  -

"  "  ".

 1
    

?- parent(X,pat).
       
  :

1) "   X   Pat?"
2) "   X,    Pat?"

 :
1)  ;
2)  ;
3)       ;
4)   .

   .

 2
    

?- not parent(X,pat).
     .    

      :
1) "     Pat."
2) "   X   Pat."
3) "  ,    Pat."

 :
1)  ;
2)  ;
3)  ;
4)        .

   .

 3
    

'  '(X):-' '(X, Y).
       
  :

1) "   X  Y,  X -  Y,  X  ."
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2) "   X,  X  ,    Y, ,  X
-  Y."

 :
1)  ;
2)  ;
3)       ;
4)        .

   .

 4
        ' '(X,Y)

- "X   Y"   (      -
   ):

1) ' '(X,Y):-' '(Z,X),' '(Z,Y),' '(X).
2) ' '(X,Y):-

' '(Z,X),' '(Z,Y),' '(X),' '(X,Y).
         ?

 :
1) ;
2) ;
3)  ;
4)   .

   .

 5
   ' '  .   "X -

 Y"   :
' '(X,Y):-' '(X,Y).
' '(X,Y): - ' '(Y,X).
' '(X,Y):-' '(X,Z),' '(Z,Y).

    ?
1.      .
2.     -     

   .
3.          -

 .
4.     ' '.

     (   ), 
  .

 6
,   ' ' ( .  ),  

' ':
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' '(X,Y):-' '(X,Y).
' '(X,Y):-' '(Y,X).
' '(X,Y):-' '(Z,X),' '(Z,Y).
' '(X,Y):-' '(X,Z),' '(Y,Z).

   ?
 :

1) ;
2) ;
3) ,         -

    .
   .

 7
    :

' '(' ', ' ').
' '(' ', ' ').
' '(' ', ' ').
' '(' ', ' ').
' '(' ', ' ').
' '(' ', ' ').
' '(' ').
' '(' ').
' '(' ').
' '(' ').
' '(X, Y):- ' '(X, Y), ' '(X).
'  '(X, Y):- ' '(X, Z), ' '(Z, Y).

 ,         -
.         -   

?
1) ?-' '(' ', ' ').
2) ?-' '('  ', ' ').
3) ?-'  '(' ', ' ').
4) ?-'  '(' ', ' ').

         -
 (  : , ).

 8
       

:
1) Diana; 2) diana; 3) 'Diana'; 4) '    '; 5) ' '(' ', ' '); 6) 45;
7) +(X,Y); 8) three(black (Kat)).

    ( , , , )?
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   8    (  
:  -1,  - 2, - 3,  - 4).

 9
.        -

?
1) point(A, B) = point(1, 2)
2) point(A, B) = point(X, Y, Z)
3) plus(2, 2) =  X
4) +(2, D) = +(E, 2)
5) t(point(-1, 0), P2, P3) =t(point(P1, point(1, 0), point(0, Y))

         -
 (  : , ).

 10
.   

?- P = point(2, X).
  X = G692, P = point(2, G692).  G692 -  

 ,       -
.     ,    -
     .

     :
1)        -

;
2)         -

    " "    .
    .

 :
1)   ;
2)   ;
3)    ;
4)   .

   .

 11
.   :

f(1, one).
f( s(1), two).
f(s(s(1)), three).
f(s(s(s(X))), N):- f(X, N).

  -       ?
1) ?- f(s(1), A).
2) ?- f(s(s(1)), two).
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3) ?- f(s(s(s(s(s(s(1)))))), C).
4) ?- f(D, three).

         -
  (    -  , 

  -   ).

 12
   .

' '(' ').
' '(' ').
' '(' ').
' '(' ').
' '(' ').
' '(' ').
' '(Z):-' '(Z).
' '(Z):-' '(Z).

         -
    ?

1) ?- ' '(X), ' '(X).
2) ?- ' '(X), ' '(X).

.      ;    -
   ,      -

   .
  .

 13
   ''.''       -

        
.   [1,2,3,4]    ".".  -

 -    .

 14
.       -

 [a, b, c]?
1) [a|[b, c]]
2) [a, b| [c]]
3) [a, b, c|[]]
4) [a, .(b|[c])]

         -
 (  : , ).
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 15
.     L   -

 
?- L1 = [a,b,z,z,c,z,z,z,d,e], append(L, [z,z,z|_],L1).

  -    .

 16
.     L   -

  ?
?- append(L, [_,_,_],[a,b,c,d]).

  -    .

 17
.     L   -

  ?
?- append([_,_,_|L], [_,_,_],[0,1,2,3,4,5,6,7]).

  -    .

 18
   

p(X, [X]).
p(X, [H|T]):- p(X, T).

    L    -
 ?

?- p(L, [1,2,3,4,5]).
  -    .

 19
   

p([], []).
p([H|T], L):- p(T, L1), append(L1, [H], L).

    L    -
 ?

?- p([1,2,3], L).
  -    .

 20
   

p([H|T], L):-  append(T, [H], L).
    L    -

 ?
?- p([1,2,3], L).
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  -    .

 21
  

t(zero, 0).
t(one, 1).
t(two, 2).
p([],[]).
p([H|T], [H1|L]) :- t(H, H1), p(T, L).

    L    -
 ?

?- p([one, zero, two], L).
  -    .

 22
.   

'  '([], [], []).
'  '([X], [X], []).
'  '([X, Y|T], [X| T1], [Y| T2]):- '  '(T, T1, T2).

      
?- '  '([1,2,3,4,5], L1, L2).
L1  L2?

 :
1)  L1;
2)  L2;
3)    .

   .

 23
.   length    :

length([], 0).
length([_|T], N) :- length(T, N1), N is 1+N1.

          ,   
?- length([1, 2, 3], N).

 :
1)     ,    ;
2) N    3;
3)   ,  N      ;
4)  : No.

   .
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 24
.   length    :

length([], 0).
length([_|T], N) :- length(T, N1), N = 1+N1.

 
?- length([1, 2, 3], N).

 :
1)     ,    ;
2) N    3;
3)   ,  N      ;
4)  : No.

   .

 25
.   length    :

length([], 0).
length([_|T], N) :- N = 1+N1, length(T, N1),

 
?- length([1, 2, 3], N).

 :
1)     ,     ;
2) N    3;
3)   ,  N      ;
4)  : No.

   .

 26
.      p(X, Y),   X

  ,  Y -  .
        ,  Y - -

 ,  X - ?
 

1) ,
2) ,
3)  ,    .

   .

 27
   

p(1).
p(2):-!.
p(3).

   -    ?
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?- p(X).
    X -  

   .

 28
   

p(1).
p(2):-!.
p(3).

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

 :
1) X=1, Y=1
2) X=1, Y=1; X=1, Y=2; X=2, Y=1; X=2, Y=2
3) X=1, Y=1; X=1, Y= 2

   .

 29
.   

' '(X, Y):- !, fail.
' '(X, Y).

 ,  X  Y  .
    " ":

1) X  Y   ;
2) X  Y  ;
3)    X  Y  ?

   .

 30
       

 :
1)  ;
2)  fail;
3)  true;
4)   not;
5)  call;
6)  repeat.

       -
   ?

     (   ), 
    .
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 31
     " " , . . -

       ?
1) ;
2) fail;
3) true;
4)  not;
5) call;
6) repeat;
7) findall;
8) assert;
9) retract.

     (   ), 
    .

 32
      .

"        …  
    .  ,   

          -   
 .   ,     
  ,     

,    ,      …,
 .

       ?
1) ;
2) fail;
3) true;
4)  not;
5) call;
6) repeat;
7) findall;
8) assert;
9) retract.

     (   ), 
    .

 33
.     

1, 1, 2, 3, 5, 8, 13,…
  ,    , -

     .   
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   fib(N, F),  ( . .   )
 N-    F?

 :
1)   ;
2)   ,    ;
3)  ;
4)     ;
5)   .

     (   ),  
 .

 34
.       p(+M, +N, ?R)

  
p(0,_,0).
p(_,0,0).
p(X,1,X).
p(X,N,R):- N>0, N1 is N-1, p(X,N1,R1), R is R1+X.

   
?- p(0,2,X).
1)   X=0;
2)   ;
3)   ;
4)   ;
5)  ;
6)    .

   .

 35
.        1  N

factorial(+N, ?R)   
factorial(1,1).
factorial(2,2).
factorial(N,R):- N>1, N1 is N-1, factorial(N1,R1), R is R1*N.

   
?- factorial(3,X).
1)   X=6;
2)   ;
3)   ;
4)   ;
5)  ;
6)    .

   .
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 36
.     .

1.       . 
 p   ,  ,  -

 ,         
   ,   .

2.       ,
    , . .  ,

  ,       .
3.    ,   .   

     .
     (   ), 

  .

 37
.        -

 
minimum(X,Y,X):- X=<Y,!.
minimum(X,Y,Y):- X>Y,!.

       ?
 :

1)   ;
2)          

;
3)  -     ,    .

   .

 38
.       :

1) ( )
2) ' ( )'
3) man(georg)
4) b
5) A
6) 7
7) very_long_string_of_symbol
8) a+b
9) ++

     (   ),  
 .
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 39
. ,        -
:

1) ' '(' '('  '), ' '('  ')) 
' '( '(T)', Avtor);

2) ' '('  '(' '), ' '(12), ' '(M), ' '(1986)) 
' '(W,D,X,Y);

3) ' '(' ', ' '(' '(25), ' '(' '), ' '(Y))) 
' '(H, ' '(D,M, ' '(1986));

4) ' '(' '(1, ' '))  ' '(' ', 1, ' ').
     (   ),  , 
,  .

 40
.    ?

1.      -  .
2.    .   -

        ( ).
3.  -  ,      -

         .
4.   ,     .
5.      .
6.  -  " " .    

,         -
        .

7.    ,      -
 .

     (   ), 
  .

 41
          -

?
 :

1)     ( )    - 
;

2)     ,  -  
;

3)    ,    .
  .

 42
.    ?
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1.    ( )  .
2.       .
3.         .
4.    ,      

.
5.      ,  -

 .
     (   ), 

  .

 43
. ,      :

1) [[' ',' '],' ',' ']  [H|T];
2) [[' ',' ']]  [H|[]];
3) [[' ',' ']|Any]  [Fist,Second] ;
4) [' ',' ',' ']  [H,T];
5) [[' '(' ',' ')]]  [A];
6) [[1805],1815]  [[A|B],C|D];
7) [' ',' ']   [A,B|C].

     (   ),  , 
,  .

 44
.      

?- max(4+7, 8*9, N).
  max/3   :

max(X,Y,X):-X>=Y.
max(X,Y,Y):-Y>X.

 :
1)   Yes   N=72;
2)   Yes   N=8*9;
3)   No;
4)       .

  .

 45
.       .
:

1) X is 7+2;
2) X =:= 7+2;
3) X = 72;
4) 8+1 is 7+2;
5) 8+1 =:= 7+2;
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6) 8+1 = 7+2.
:

1) :   ;
2) :  X <- 9;
3) :   ;
4)  : X  -   ;
5) :   ;
6) :  X <- … .

    ,    -
 1), 2),…6).

 46
.      ,  -

 '.', '['  ']' :
1) .(x, .(y, .(z,[])));
2) .( x(y),[]);
3) .([x,y], .([z,y],[]));
4) .([x,y], .(z, .([], .(x,[])))),

    :
1) [x(y)];
2) [[x,y],z,[],x];
3) [x,y,z];
4) [[x,y],[z,y]].

       , -
       1), 2), 3), 4). 

 -        -
   ,  0.

 47
.      max:

1)
max(N1, N2, N2):- N2>=N1.
max(N1, N2, N1):- N2<N1.
2)
max(N1, N2, N2):- N2>=N1,!.
max(N1, N2, N1).
3)
max(N1, N2, N3):-N2>=N1, !, N3=N2.
max(N1, N2, N1).

        ?
?- max(3, 7, 3).

      (   -  yes
 no).
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 48
 

s(1).
s(2).
p(X):-retract(X), fail.
p(_).

    X   
?- p(s(X)).

 :
1) 1;
2) 2;
3) X      ;
4)    - No.

   .

 49
.   :

1)   ,  ,   
,  ,  ;

2)  ,    ,  ;
3)    ,     .

     :
1)
'  '(X):- '  '(X),
                                  (' '(X);' '(X);' '(X)).
2)
'  '(X):- '   '(X), ' '(X).
3)
'   '(' ').

      ? ,  
  .
      (   ).

 50
.   :

1)   ,    ,   ;
2)  ,    ,  ;
3) ,   , - ;
4) ,    ,  ,  

.
     :

1)
' '(X):- '   '(X), not ' '(X).
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2)
' '(X):- ' '(X), '  '(X,Y), '  '(Y).
3)
'  '(X):- '  '(X).
4)
'  '(X,Y):- '  '(Y), ' '(X),
                                               '   '(X).

      ?
      (   ).

 51
.   :

1)  -  ;
2)   ;
3) -   ;
4)    ;
5)    ;
6) -    .

  ' '(x,y) - "   ",   
     (     ):

1) x y  ' '(y, x);
2) y x ' '(y,x);
3) x y ' '(x,y);
4) x y ' '(x,y);
5) x y ' '(x,y);
6) x y ' '(x,y).

    ,   
 1), 2),…6).

 52
.   ,    , . .

      :
(defun fullength(s)
      (if (atom s) 1
           (+ (fullength (car s)) (fullength (cdr s)))))

     (fullength '(1)).
 .

 53
.  ident   :

(defun ident (x) x)
       ( . .  

  ):
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1)  (ident (quote a));
2) (quote (ident a));
3) (length a b);
4) (length (quote (a b)));
5) (quote (length a b));
6) (length (ident a b));
7) (ident (quote (a b)));
8) (quote (ident (a b)));
9) (length (ident (quote (a b))));
10) (length (quote (ident (a b))).

      (   -
).

 54
.     , ,   -

  ?
(defun f (s)
      (if (not (atom (car s))) nil (f (cdr s))))

 :
1)  ;
2)   " "  " "   ;
3)    or;
4)   .

  .

 55
.    n-      s.

(defun f(n s)
      (cond  ((null s) nil)
                 ((= n 1) (rest s))
                 (t (cons (first s) (1- (rest s))))))

   (length (f  3 '(x y)))?
  (   ,    ,   error ).

 56
.       s -   x - -

 ,   :
1)    x   s    ;
2)    x   s;
3)    x     s;

      (    
):
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1)
(defun f (s x)
   (cond ((null s) nil)
         ((equal x (first s)) (f (rest s) x))
         ((listp (first s)) (cons (f (first s) x) (f (rest s) x)))
         (t (cons (first s) (f (rest s) x)))))
2)
(defun f (s x)
   (cond ((null s) nil)
         ((equal x (first s)) (rest s))
         (t (cons (first s) (f (rest s) x)))))
3)
(defun f (s x)
   (cond ((null s) nil)
         ((equal x (first s)) (f (rest s) x))
         (t (cons (first s) (f (rest s) x)))))

    ,   
 1), 2), 3).

 57
.        :

1) ((1 2 3));
2) ((a b) c (d (e)));
3) (a ((())) nil nil);
4) ((((a (b (c d) e) f) g) h ((i (j) k) l) m) n)

     (   ).

 58
.    :

1) (length '(+ 2 (* 3 4)));
2) (length (+ 2 '(* 3 4)));
3) (length (+ 2 ('* 3 4)));
4) (length (+ 2 (* 3 '4)));
5) (length (quote 'quote));
6) (length (quote 2));
7) (length '(quote nil)).

     (   ).
 :    error (  ).

 59
.             -

?
 :
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1) ,  " " ;
2) ,       ;
3) ,    .

       (
 ).

 60
.       t?

1) (atom '(cdr nil));
2) (equal '(a b) (cons '(a) '(b)));
3) (atom (* 2 (+ 2 3)));
4) (null (null t));
5) (eq nil (null nil))
6) (eql 2.0 2)
7) (equal 2.0 2)
8) (= 2.0 2)
9) (equal (atom nil) (caar '((t))))

       (
 ).

 61
.   :

1) (length (cons nil '(nil)));
2) (length (cons nil nil));
3) (length (cons '(nil) '(nil)));
4) (length (cons (car '(a b)) (cdr '(a b))));
5) (length (car '(car (a b c))));
6) (length (cdr (car (cdr '(a b c))))).

     (   ).
 :    error (  ).

 62
.    :

1) (length ((lambda (x) (cons x nil)) 'y));
2) (length ((lambda (x y) (list y x)) 'x y));
3) (length ((lambda (x) (list x)) (list nil)));
4) (length ((lambda (x) (list x)) ((lambda (x) (list x)) (list nil)))).

     (   ).
 :    error (  ).

 63
.    :

1) (length ((lambda (x y) (list x y)) '(+ 2 3) 'c));
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2) (length ((lambda (x y) ((lambda (z) (list x y z)) 'c));
3) (length ((lambda (x y) (list x y))
             ((lambda (z) z) 'a) 'b)).

     (   ).
 :    error (  ).

 64
.    :

1) (length (apply 'list '(a b)));
2) (length (funcall 'list '(a b)));
3) (length (funcall 'apply 'list '(a,b)));
4) (length (funcall 'list 'apply '(a b))).

     (   ).
 :    error (  ).

 65
.     (lambda (x) (+ 1 (/ x 2))?

 .

 66
        .  -

  ,    -  . ( , 
 (setq x 'y)  (setq z (+ 6 x)),      - -

 ,      6   y.)
1) (setq a (+ 3 7))
2) (setq a (+ a 7))
3) (set a (+ a 7))
4) (setq b 'alpha)
5) (set b 'beta)
6) (setq c (+ 6 alpha))
7) (setq c (+ 6 'alpha)).

      , 
  (   ).

 67
.     .

1.      (    -
  )    ,    -

  ,    ,   
        ,  

 ,      ,   -
 ,      .   

  .
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2.   -   ,    ,  -
    , 

   ,       .
   ?

 :
1)  ;
2)  ;
3)  - ,  - ;
4)  - ,  - .

   .

 68
.       ( . .   3;

    1)   :
1) (6 (3 6 (7 (4 5) 8)) (9 3));
2) (((a 9( (b 7) c) (d 5));
3) (quote (s (3 5) (7 (9 8))));
4) (d (q 2 7 4) (+ 1 (* 7 (+ 3 (- 2)))))?

       
 .

 69
.  -

( h. ( x. h(x x))( x. h(x x))) (( x. x) (+ 1 5))
   :

1) x. h(x x);
2) h. ( x. h(x x))( x. h(x x));
3) ( x. h(x x))( x. h(x x));
4) ( h. ( x. h(x x))( x. h(x x))) (( x. x) (+ 1 5));
5) (( x. x) (+ 1 5));
6) ( x. x);
7) (+ 1 5).

     ?
      (   -

).

 70
.  -

( x. y. x ( z. y z))((( x. y. y) 8)( x. ( y. y) x))
   :

1) x ( z. y z);
2) x. y. x ( z. y z);
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3) x. y. y;
4) ( x. y. y) 8;
5) ( y. y) x;
6) x. ( y. y) x;
7) ( x. y. x ( z. y z))((( x. y. y) 8)( x. ( y. y) x));
8) (( x. y. y) 8)( x. ( y. y) x).

     ?
      (   -

).
 71

.  -
( h. ( x. h(x x))( x. h(x x))) (( x. x) (+ 1 5))

   :
1) x. h(x x);
2) h. ( x. h(x x))( x. h(x x));
3) ( x. h(x x))( x. h(x x));
4) ( h. ( x. h(x x))( x. h(x x))) (( x. x) (+ 1 5));
5) (( x. x) (+ 1 5));
6) (( x. x);
7)  (+ 1 5).

          
      ?

      (  
     ,      
 ).

 72
.  -

( x. y. x ( z. y z))((( x. y. y) 8)( x. ( y. y) x))
   :

1) x ( z. y z);
2) x. y. x ( z. y z);
3) x. y. y;
4) ( x. y. y) 8;
5) ( y. y) x;
6) x. ( y. y) x;
7) ( x. y. x ( z. y z))((( x. y. y) 8)( x. ( y. y) x));
8) (( x. y. y) 8)( x. ( y. y) x).

          
      ?
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      (  
     ,      
 ).

 73
.     ?

1. -  -    .    
         -
.

2. -       , -
,   ,     ,

- .
3.       ,  -

  .    
       -

,        ,
.

4. - ,   - .    -
  .
      (   -

).

 74
.      x. * x x ?

 .

 75
.     ?

1.  XLisp -     .
2.  XLisp -     .
3.  XLisp -       -

.
4.  C++ -  .

      (   -
).

 76
.  M x. (( y. y y) x).

    M M     -
  .     ,    

  M M :
1) M M;
2) x. M;
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3) ( x. x x) M;
4) M ( x. x x);
5) ( x. x x) ( x. x x).

  .
 77

.  M x. y. x y y.    
W W W       .   -

  ,       W W W :
1) W W W;
2) ( y. W y y)W;
3) ( y. y y y) W;
4)  ( y. y y W) W.

  .

 78
.  IF p. q. r. p q r, FALSE x. y. y .   

   IF FALSE A B   ?
 .

 79
.  IF p. q. r. p q r, TRUE x. y. x .   

   IF TRUE A B   ?
 .

 80
.  FALSE x. y. y , TRUE x. y. x    OR x. y. (x TRUE) y.

      TRUE OR FALSE 
 ?

 .

 81
.  FALSE x. y. y , TRUE x. y. x  

AND x. y. x y FALSE .       -
 TRUE AND FALSE   ?
 .

 82
.  CONS h. t. s. s h t    REST x. x FALSE.  

    REST (CONS A B)  
?

 .
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 83
.   

(defun rol (f g)
       (function (lambda x y)
                          (funcall f (funcall g x y) (funcall g y x)))))

   (funcall (rol '* '+) 2 3) ?

 84
.   

(defun  twice (f)
           (function (lambda (x) (funcall f (funcall f  x)))))
(defun do (x) (funcall (twice 'list) x))

   (do '0) ?

 85
.   

(defun many (f x)
        (mapcar #'(lambda (g) (funcall g x)) f)
(defun f1 (x) (+ x x))
(defun f2 (x) (* x x))

   (length (many '(f1 f2) 1)) ?

 86
.   

(defun f (p s)
     (cond ((null s) t)
               ((funcall p (car s)) (f  p (cdr s)))
               (t nil)))

   (f  'zerop '(0 0 0 0)) ?

 87
.   

(defun f (p s)
     (cond ((null s) nil)
               ((funcall p (car s)) t)
               (t (f p (cdr s)))))

   (f  'zerop '(1 1 1)) ?
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 88
.   

(defun create (x y)
      (eval (cons 'defun (cons x (cdr y)))))

         f.
(create  'f  '(lambda (x) (* x x)))

   (f  2)?

 89
.   

(defun create (x y)
      (eval (cons 'defun (cons x (cdr y)))))

         f.
(create  'f  '(lambda (x) (+ x x)))

   (f  5)?

 90
.   

(defun create (x y)
      (eval (cons 'defun (cons x (cdr y)))))

         f.
(create  'f  '(lambda (x) (+ x 1)))

   (f  2)?

 91
.     C…R   CAR

 CDR,       goal.
1) (1 2 goal 3 4)
2) ((1) (2 goal) (3 (4)))
3) ((1 (2 (3 4 goal))))

   -     (  
).

 92
.   

(defun factor (n)
    (if (< n 2 ) '(1) (append (factor (- n 1)) (list '* n))))

   (length (factor 3)) ?

 93
.   

(defun mix (x y)
      (if (null x) y (cons (car x) (mix y (cdr x)))))
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   (length (mix '(1 2) '(a b))) ?

 94
.   

(defun f (s)
    (cond ((null s) nil)
              ((null (cdr s)) s)
              (t (cons (car s) (f (cddr s))))))

   (length (f '(a b))) ?

 95
.   

(defun f (x s)
        (if (= x  (car s)) 1 (+ 1 (f x (cdr s)))))

   (f  2 '(1 3 2)) ?

 96
.   ,     C,  R   -

 A  D, (  CADDR) :
1)  (3 4),    (1 2 (3 4));
2)  (3 4),    (1 2 3 4);
3)  (6 3),    (((4 (6 3)) 8) 7);
4)  12,    (5 ((12) 23 34));
5)  (12),    (5 ((12) 23 34))?

     (   ).

 97
.      :

1) (atom (car (quote ((1 2) 3 4))));
2) (null (cddr (quote ((5 6) (7 8)))));
3) (equal (car (quote ((7)))) (cdr (quote (5 7))));
4) (zerop (cadddr (quote (3 2 1 0)))) ?

     (   ).

 98
.   

(defun f(s)
         (if (null s) nil (cons (car s) (f (f (cdr s))))))

   (f  '(1 2 3)) ?



68

 99
.   

(defun g (x) (atom (car x)))  (defun f (s) (> (cadr s) (cadddr s))).
   (length (append (g '((1) 2)) (f  '(1 2 3 4 5)))) ?

 100
.      :

1) (eval (list  (quote -) (+ 3 4)));
2) (eval (list (car (quote (atom x))) 6));
3) (eval (list (quote equal) (+ 2 2) (* 2 2))) ?

     (   ).

 101
.    

(eval (cons (quote >) (cons 5 (list ((lambda (x y) (- x y)) 3 7))))) ?
 .



69

7.  

    
1.  .       -

. - .: ,1990.-560 .
2.  .,  .     . -

.: , 1990. -235 .

    
1.  .      . - .: ,

1990. -464 .
2.     :   

  : .  ./  .,  .,
 .  . - .: ,1990.-432 .

    
1.  .,  .  .  2-  .- .: ,1990.
2.  .,  .   -

. - .: , 1983. - 349 .

    
1.  .,  .  . - .: ,

1993. - 637 .
2.  .   . - .: -

, 1983. - 248 .
3.  .  - .    . - .: ,

1985. - 606 .
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 3

  

1.                                                            5
2.                                                    8
3.                                                10
3.1.            10
3.2.                                     14
3.3.                                     18
4.                                                      25

                                             26
 1.                   27
 2.                      29

 4

   ,
   

1.  .  .   -
. - .: , 1983. - 349 .

2.  .,  .  . - .: ,
1993. - 637 .
3.  . .    -

 // . .  .- . . 21-23 . 1998 . - . 4 - :
    ,

1999. - 133 .
4.  . . CASE-    -

 //    . - 1993. - 5. - . 152-164.


