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. ( )   = .      = 3 ,   = .          ,          = = 3 . 

        : + 3 = 90 = 90 3                                             (1).  :          = 4      = 2 = 2(90 3 ) = 180 6 .            = 3    :  = = 3 = 2 . ( )         ,   =     = = . ,   = 2     =   = 3 = 2 ,        = .       = 2 = = ,        = .   = = = , (    ).  ,          :   ,  =   = 180° 2 = , ( - - )   = . ( )   = 20 ,  = 20 ,      ( ) : = 4 = 80 , = 180 6 = 60        = 2 = 40 .   3.             ,    = +   = + .  .       ,    ( + ) + = 0. , ,          , .         = 45( ),                                                ( + )( ) = 45( ),   ,                     + = 45.           + = 45( + ) + 4048 .                         + = ( + ) 2 = ( 45) 2 = 2025 2 ,                     2025 2 = 45 ( 45) + 4048 , 
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                                                         = 1. ,         ,    + 45 + 1 = 0.    4.    ,    : = .         .    (1  ) :  3 = 1 ( ) + 3 ( ) 3 = 1  ( ) 1 + 3 ( ) 3 = 0  ( 1)(( ) + ( ) + 1) + 3 ( 1) = 0  ( 1)( + + + + 1) = 0  1 = 0    + + + + 1 = 0   = 1    2 + 2 + 2 + 2 2 + 2 = 0  = 1   ( + ) + ( + 1) + ( 1) = 0  = 1   = = 1  = 1    = 2. 2  .  = ,   = +   3 1 = 0                                   ( + ) 3( + ) 1 = 0,         + 3 + 3 3 3 1 = 0.     1   ( 1)( + (3 + 1) + 3 + 1) = 0,                                       = 1  + (3 + 1) + 3 + 1 = 0.     + (3 + 1) + 3 + 1    = (3 + 1) 4(3 + 1) = 3 + 6 3 = 3( 1) .    + (3 + 1) + 3 + 1       0,   = 1   = 3 + 12 = 42 = 2. ,      =    1   2. 3  .                ,        : 3 = 1 + ( ) + ( 1) = 3 ( )( 1) 1 = 0  = = 1 = 1   = 2. 
   1.              | + | | | =                           ( )       .          : ( )     ( )   .  ( )     ( )   .   (1  )                  2 + 2  2 8         .  
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2 + 2 < 0 < 1, 2 + 2 = 0  = 1  2 + 2 > 0 > 1,  2 8 < 0 < 4, 2 8 = 0  = 4    2 8 > 0 > 4,   : ( ) 1.         ( ) 2 2 ( 2 + 8) = 0 = + 10 ,      ,   1,  = 10,     10. ( ) 1 < < 4.    ( ) 2 + 2 ( 2 + 8) = 4 = + 6 =  ,             1 < = + 64 < 4 4 < + 6 < 16 10 < < 10. ( ) 4.                    ( ) 2 + 2 (2 8) = 0 = 10 ,      ,   4,  = 10,     10.   , :    ( )   ,  = 10    = 10.    ( )   ,  10 < < 10. (2  )     |2 + 2| = 2| + 1|  |2  –  8| = 2|  –  4|,   ( )                                          | + 1|  |  –  4| =  . , ,   
 < 1.  | + 1| =   –  1,  | 4| = + 4,  | + 1|  |   4| = (  x  1)  ( x +  4) = x 1 + x 4 = 5. 
 1 < 4.  | + 1| = + 1,  |  –  4| = + 4,   + 1|   |  –  4| = (x + 1) ( x + 4) = x + 1 + x 4 = 2x 3. 
 4 .  | + 1| = + 1,  |  –  4| =  –  4,  | + 1|  |   4| = (x + 1) (x 4) = 5.     = | + 1|  |  –  4|   : 

 (i)   ( )   , ,   ,    =    = | + 1|  |  –  4|     .     ,     = 5     = 10,   = 5  = 10,    . 
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((ii)   ( )   ,        =    = | + 1|  |  –  4|    .  , ,   ,  5 < < 5, , ,   , 10 < < 10.  2.     ,                .         ( , ).      =     = ,  ,   .     3 1 =     2 1 = 6 2 = 2     2 1 =  6 2 = ( + 1) (6 ) = + 2 = + 26 .      ,   6 > 0 < 6.    ,       0 < < 6, =   =     : 
 = 1 = = 1 =  ,     
 = 2 = 2, = 1    = 1, = 2 ( , ) = (1, 1)   ( , ) = , .    
  = 3 = 3, = 1    = 1, = 3 ( , ) = , ,     ( , ) = (1, 2). 
 = 4 = 2, = 2    = 4, = 1    = 1, = 4 ( , ) =,  ,  ( , ) = (3, 2)   ( , ) = 32 , 72 ,   . 
 = 5 = 5, = 1    = 1, = 5 ( , ) = (7, 4)     ( , ) = (3, 8)        ( , ) :  ( , ) {(1, 1), (1, 2), (3, 2), (7, 4), (3, 8)}. 2  .    1. .  0 < < 2,   = 1  2 1 = .    = ( ) = 6   , ,   , = 1, 2  4.  = 2 1,  = 1, 3  7, ,  = 1,       ( , ) = (1,1), (3,2),  (7,4). 2. < .  0 < < < 3,  = 1  2 3 1 =   3 1 = 2 .   : 

 3 1 = .  = = 6 ,  = 1  = 2  = 3  = 8    . 
 3 1 = 2 .  = = 3 ,  = 1  = 2          > . ,       : ( , ) = (1,1), (3,2),  (7,4), (1,2)  (3,8).  3.      = >                =   = .          =                  .  ( )       .  ( )            .  
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(( )            .   ( )  = ,    = 2 .   = =   (      ).    = 2   (     )  = = 2 .    = .            :         = + .                                                  (1)  =          = 3 = + .                       (2)             :                                                + + = 180 + 2 = 90                                (3)    (1)  (2) :                                                  = + = 3 =                                         (4)        (1)  (3)    = 2       5 = 90 = 18 , = 18 , = 36      = 36 , = = 72 . ( )     =    =    = ,                .          ,  . ( )        ,  = = 36 = ,  =   = ,           .   2  .  = .              ,   = 2 ,  = = = .      = = 3 ,             = + = + 3 = 4 .         ,  180° 22 = = 4    = 18°.       : = 2 = 36°, = = 4 = 72°.  ,          ,  = = 2 ,       = = 3 2 = = . 
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,       = .  = ,         ,     ,      ,                                    = = 2 = 2 = 2 .  ,     ,     = = , .       .  ,    ,         ,  .    4.    ,    : + + = .         + .   , (1  ) :  + + 6 = 8 ( + ) 3 ( + ) + 6 = 8  ( + ) 2 3 ( + ) + 6 = 0  ( + 2)(( + ) + 2( + ) + 4) 3 ( + 2) = 0  ( + 2)( + + 2 + 2 + 4) = 0  + 2 = 0   + + 2 + 2 + 4   + = 2   2 + 2 2 + 4 + 4 + 8  + = 2   ( ) + ( + 2) + ( + 2) = 0  + = 2   = = 2 + = 2    + = 4.  2  .  = + ,   =   + + 6 8 = 0                                   ( ) + + 6( ) 8 = 0,          3 + 3 + 6 6 8 = 0.     2  ( 2)( (3 2) + 3 + 4) = 0,                                 = 2    (3 2) + 3 + 4 = 0.     (3 2) + 3 + 4    = (3 2) 4(3 + 4) = 3 12 12 = 3( + 2) .    (3 2) + 3 + 4       0,   = 2    = 3 22 = 82 = 4. ,       = +    2   4.  3  .                ,        :  + + 6 = 8 + + ( 2) = 3 ( 2) + 2 = 0  = = 2 + = 2    + = 4. 



 --------------------------------------------------------------------------------     –     -----------------------------------------------------------------------------  

  135 (2025) .3/16 

   1.        | | =                           ( )       .    ( )     ,             . .    |2 4| = 8 |2 4| = 8  |2 4| = 8   |2 4| = + 8   ( )                  |2 4| = 8  ( )    ( )    < 8,    = 2  = 8      > 8,   : |2 4| = + 8 2 4 = + 8    2 4 = 8 2 = + 12      2 = 4 = + 122        = + 42 .    ( )    < 8,    = 2  = 8      > 8.    ( )       ,   = 8.    ( )    = 2    ( )         ( ),   :                = = 10       = = 6.  2.       (  ),   =   = + ,    .         = + + +  .    : = + 1 1 = + 1 = 1 + 1 1 1 = 1,    .      ,       1,   1 = 1 + ( 1) = 1 + 1 = = 1 , . ,     = + 1 = , ,    = + + + = ( ) + ( ) + + ( ) = = 1 12025 = 20242025 .  .     > 0,     ,   ,      .   3.      =        .           ,              = ,    = .  
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 (1  )  = = ,  =  .              ,    .          ,   = = 2 = 2                    (1)        ,   = 2                                                   (2)    (1)  (2) :     = 4                                                 (3)              : = = 16 = 4 = 20 .                               =   , =       = + =   .    :                 + = + = = ,          = 90 ,    = 90 . 
2  :   

      .       (0,0), (0,2 ), ( 6 , 0)  (6 , 0).    (2 , 0)   (3 , )    ,  
  = 0.   = (2 , 2 )  = (9 , ),  0 = = 2 9 + ( 2 ) = 2(9 ), 
  9 = 0. , = ( 6 , 2 )  = (3 , )  = 6 3 + ( 2 ) ( ) = 2(9 ) = 0. 

 ,   = 90°. 
3  :    . 

      .       (0,0), (0,2 ), ( 6 , 0)  (6 , 0).   (2 , 0)  (3 , ). 
       = 0 22 0 = , 

                  = ( ) = . 
 ,  = 1,    9 = 1  = 9 . 

           = 2 00 ( 6 ) = 3 , 
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= 23 0 = 3 , 
        = = = 1. 

 ,   = 90°. 44   (      )                       ,    .            : = = 2 = = ,        .  ,         ,         .          ,     
,    = 90 . 5   (      )           .     .     ,        .           . ,    = 2 ,           ,  : + = + ( ) = = 2 .            (1)           ,           ,     : = 2 .                          (2)    (1)  (2),         .                                 (3)      = 90 =,      .  = 90 = ,       .        ,  ,   :  

= = = = = = 2  .       =  : + + 2 = 180 5  = 180  = 45  = 90 . 6   (      )      ,          .        ,         , .           =  .           .  = 90 =,     ,   = .  
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,   = ,  = .       .        = 2 2 + = 2 2  = 6                               = 2 = 2 = .   =      = ,   = = =  . ,          : = = ,    = .               ,      = . ,       = + = + = 90 . 77   (      )  = = , = , = , = , =   > ,          > .            ,  0 < < < .   :  ( ) =                           ( ) = ,  ( )( ) =     ( )( ) = = 2. ,  :   = 2 = 2 .                            (1)        : =  , = = 2 .                     (2)    (1)  (2) : = 4     = 4 ,      + = 1, : 1 = 4(1 ) = 4(1 4 ) = 15    = 45 .  0 < , < ,      : = 25 , = 15 , = 15   = 25 .     = + , : = ( + ) = + = + = 1 = 90 . 8    (     -  )       . 
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.       =         .           ,          ,   = .  .           .   = = .            ,  = = .            , ,  = =           = = ° = .    ,     ,   ,   = = .          = = =  ,   =          . , = 2 ,  .    ,      ,               = 90°.          ,            .               = 1.  = , = 2   = + = 3  ,   = = 32 = 32 . ,   = 2       = ,  = .   ,    = .     ,           (        )    , ,  ,      .  :   = = = = = 45°   = 90 .  4.  ( )         ( ) =   ( ) = .      ( ). .                   ( ) = + + + + .  , , … , ,       > 0.   + + + + = (1) = 9,   0 9   0 . ,  1481 = (9) = 9 + 9 + + 9 + ,      1481 = 164 9 + (5 )    9,   4 5 5,      .   = 5,  164 = 9 + 9 + + ,       164 = 18 9 + (2 )    9,   7 2 2,     .    = 2,  18 = 9 + + .  < 18,   2 > 0,   > 2.  4,   18 9 9 9 = 81 > 18, .  = 3,    18 = 9 +  



 --------------------------------------------------------------------------------     –     -----------------------------------------------------------------------------  

  135 (2025) .3/21 

 0 + (1) = 9 5 2 = 2.   9   = 18 9    = 0   = 2.  , ( ) = 2 + 2 + 5,  (10) = 2025. .       9,   1481 = 164 9 + 5, 164 = 18 9 + 2,  18 = 2 9 + 0. ,  164 = (2 9) 9 + 2 = 2 9 + 2,     1481 = (2 9 + 2) 9 + 5 = 2 9 + 0 9 + 2 9 + 5,         1481       9.         . 
      134 86.   .      : ,       : ( ) ( + ) = ( ) + ( ),   , .  ( )   ( ) =    .                                                  ( . .  2024)  .  = 0,     ( ) : ( ) = ( ) ,     ( ) :         ( + ) = ( ) + ( ),   , .                         (1)  = 0, = 1   (1)  (1) = (0) + (1) (0) = 0     ( ) = 0   ,   ( )   : ( ) = 0 = 0.                                                                                     (2)  = 0   (1)  ( ) = ( ),   ,     (1) :      ( + ) = ( ) + ( ),   , .                              (3) ,    ( ) = ( ) = (( ) ) = ( ) ( ) = ( ), ,   {0},   ( ) = ( ).      ,   (0) = 0.   = 0,     (3) :  ( + ) = ( ) + ( ),   , , 0.                             (4)      ,  < 0 : ( + ) = ( ) = ( ) + ( ) = ( ) ( ) = ( ) + ( ),    ,     (4),            ( + ) = ( ) + ( ),   , .                             (5)          1-1. ,     ( ) = ( ),  (  ) = (0) = 0 ( ) = 0 = . ,    ( ) = ( )   ( ) = ,   . 69.     = .               = = .         ,     = = .  ( . .  2024) .  = = = 120         ,   = 30 = . ,   = + + = 180 ,    , ,   .           
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                            .   = = 30 =      = .                   (1) ,   = = 120 30 = 90 ,             = 30 . , : = 2 .        (2)             (1)  (2)  :   = 2                                           (3) 

      .        ,  = 2                                           (4)    (3)  (4)       ,    . ,   ,     , ,     = 30 .    = 2      , ,     = 30 . ,       = .      ,    = + = + = 3 + 3 = +3  . 58.      ( , )        + +     .                                            ( . .  2024) .   + 5 + 4 = ,      .  : ( + 2 ) + = = ( + 2 ) = ( 2 )( + + 2 )     (1)    (1)      + + 2           , .   + + 2           ,                1, ,     : + + 2 =     2 = 1.        , :  1 = 2 + 4 ( 4)( 2) = 9. ,  3   5,    : ( 4, 2) = (1, 9)   ( 4, 2) = (3, 3)  ( 4, 2) = (9, 1) ( , ) = (5, 11)  ( , ) = (7  5)  ( , ) = (13,3 ). 
   59.        ( ,  )        . 70.         .                                  .         ,   : ( )         ( )          . 
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* Patrick Grim. «The Incomplete Universe, Cambridge Mass., and London, MIT Press, 1991, . 1, 
 25-8     ». 

* Susan Haack.  «Philosophy of Logics»,  Cambridge,  Cambridge University Press,  8. 
* Stephen Read,  «Thinking about Logic» Oxford, Oxford University Press, 1995,  6. 
* R. M. Sainsbury, «Paradoxes», Cambridge, Cambridge University Press, 2  , 1995,  5 
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x 0 x 0 x 0
lim g x lim ln x lim x . 
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x

x 0 x 0
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x

x 0 x 0 x 0 x 0
limf g x limf x lime x 1 limlnx  
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u xx 0
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 x

x 0 x 0 x 0
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      f 0 1 0 . 
 

     : 

x x 0
lim f x lim f g x

x

x 0 x 0 x 0
lim f x lim e x 1 lim ln x

f 0 1 0 ,
 

=  
x
lim f x .  

      f    
   .  
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g x x nx
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x x
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2

g x g xx x
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e e e eh e .
g x x g x x

  

 
  1    

g x xf g x f x e e 1
g x x g x x
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  2
1f e 1. 

 n x x x 1,  

1 1x,g x x,ln x x 1 x ln x x  
 

2 2x,g x x,ln x x 1 x ln x x
   1 1  2 1 
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)  g(x) ln x    M(a,lna)     gC   0,1 . 

i. Na       gC          ,     

x x   y y  . 

ii. Na    ( )     ,    ,        , 
     gC
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 ( )   .        ( ) . ( C 2021, Sujet National) 
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e
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e e
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f (x) 0 ln x 0 x 1 
    0,1    1,
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x        0                       1                       

 f   - + 
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iii.           f 

x
lim f(x)    

x
lim x    2

x
lim (1 ln x)  

2
2

DLHx 0 x 0 x 0 x 0

2

12(1 ln x)
x(1 ln x)lim f(x) lim x(1 ln x) lim lim

1 1
x x
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2

2
2(1 ln x) xlim lim lim (2x) 0

1 1
x x
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 42 0,
e
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 2
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B)i.      M(a,lna)    1 1y ln (x a) y x ln a 1
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2 2 2

     0,1 . 
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2

.       f    
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e

    1 1 1 1 4 2f
e 2 e 2 e e
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  2  
   xf(x) ln(1 e )     x . 
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x
lim f(x)     

x
lim f(x)         x x   

  fC     x . 
.    f              . 
.          fC    0x 0       fC    

. 

.      x   
1f(x) x ln 2
2

 

.      ( ,f(a))     ( , f(a))  
i. Na   f(x) f( x) x  
ii. Na                . 

( C 2022) France metropolitaine Exercie 4 
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x u 1x x u 1
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2 2
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x 2 x 2

(1 e ) ef (x) 0
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x x
x

1 ef(x) f( x) ln(1 e ) ln(1 e ) ln
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x

x
x

x x

1 e
1eln ln ln e x

1 e e
 

1
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f(a) f( a) a 1
a ( a) 2a 2

 

     fC    0x 0        . 
 

  3 
     f : (0, )     f(x) ln( x 1 1) . 

i. Na    f    ,          . 
ii.      f         1f . 
iii. Na       fC      y ln 2  
iv. A     fC               fC  ,   y ln 2  

    x x    y y.       
5
4

3
f(x)dx . 

( C 2001, Sujet National) 
   

i.   x 0    1 x 1 1 x 1 1 x 1 0  
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2 x 1f (x) 0
x 1 1
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u x 1 1
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u x 1 1
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 Ludi Matema ci  Alber  
    

      (  
     

),    21-01-2025   
      

     ,   
,  :  Ludi Matema ci  Alber    

 ,   . 
 Leon Ba sta Alber  (1402-1472) 

  homo 
universalis,    

 ,  
   ,  

  Ludi Matema ci 
(c.1450 . .),   

 Meliaduso d’ Este,   
   ,  

,     .   
    :    

,  ,      
   . ,   

      
,       

       . 
 

1      
 

       
,       9  15 
 2024  ,  27   

 20 .       
      .  

 ,     
         
  –  ,  

    .   
,         

  ,   ,  
    , 

       
  .   

        
       

,   ,    
.      

     .  
   ,    

 ,     
 ,     . 

       
         

     ,    
    .  

         
   ,    

   ,     
   .     

 : , , , , 
,  - , , , , 
 .       ,  

2         2-8  
2025 (         

 ,  5  2025). 
 

 2025      
         

         
 ,    .   

         
,       

 ,     .  
      : 

 442=1936, 452=2025, 462=2116,  
  . 

 2025=92.52  2025=402+202+5. 

 2025=13 + 23 + 33 +…+ 83 +93 

 2025=(1+2+3+…+8+9)2 

 2025:9=225=(15)2 

 2025=403+404+405+406+407 

 2025=(20+25)2  2025=(27)2+362 

 2025=(11111101001)2 

  2025   9=2+0+2+5. 

 
22024 1

2025
2024 1

. 
 

    
 

  , 
  2025   

  ,  
  , 

    
.   ,  

        1936 
(44²).         

  2116.       2025   
        

   1296,       
   3025.       
       

 .  2025      
       

   . 
           

      ,  2025 
    .   

         
 .   2025,    (1, 5, 9, 

25, 45, 81, 225, 405, 2025). ,  45²    
 Kaprekar.   Kaprekar   

   ,       
   .    2025, 

20+25=45,    . 
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   EULER 

  16   
 .  

:      (   ),      
    Q        , Q , Q , Q . 

         .       
              . 

:     ,    ABC,   p( , R), , ,     
 BC, AC, , , D, , F     AD, , CF,         

ABC. ,  U, V, W       AH, BH, CH,        
  . ,          ABC, S={K, M, N, D, 

E, F, U, V, W},       : 
  DEF  ABC. ( . . 1) 

    ABC.   
e(G,Re)    “  Euler  

 ABC”       
.      KM= ½AB, 

MN= ½BC, NK= ½AC,    
    ABC     

    ,     
ABC       Q  

 ABC    = = = = ,  
Re=½R ( . . 1). 
   UVW ( . . 1),  

     .   UVW, 
   ,    
      ABC   

    UV= ½AB, VW= ½BC, UW= ½AC 
 ,    ABC,  ,       

 ABC    = = = =  .  
:      ABC      HBC, 

HCA  HAB.    –        
 BC, HBC, HCA  HAB,      S       .  

:           . ,      
   D F.    D, , F  ,     K, M, N, U, V, W 

      ,          
.             . 

: ,        :      BC, HBC, 
HCA, HAB    S    . 

    
   

BC H D, , F , ,  U, V, W 
BC A D, F,  V, K, W U,N, M 
C  B , D, F W, , U V, K, N 

B C F, E, D U, N, V W, M, K 
:   , Leonhard Euler (1707–1783)  Karl W. Feuerbach (1800–1834) 

  ,  , ,      
 .           
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:   “      Euler“     Euler   
(  ,    – )        S. ( . . 1). 

:   Feuerbach      Euler   C,   
  ( )  ,     ( )  o  

ABC.          .    “Geometry 
Revisited”, 5    Coxeter–Greitzer,    , , , , 

     ,      .  
,      ,   5     

 : “      ,  ,   
 .              !!” 

:    :          
 k.    f:R²\{P}  R²\{P} 

   ,   , .’   
   R², ,   f( ) R² 

   –    . =k².  
    =f( )  =f( ),  

f(f( ) ,     
(1–1  )      

   .    
 ,       

    . 
     

    
      
 k². 

    Feuerbach  
Coxeter–Greitzer    

      
     

. 
 

 
: :    

     
 ABC     

HBC, HCA  HAB,    
   ABC,  

  Euler. (  
Hamilton).  

  16  ,  
   

    
,     

.  
 

:    “    
Euler  4 ”   
“    Euler  16 (=4x4) 

”,     
 . 

 
 
 
 

     Euler     
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  Euler    
  ABC,  , ,      BC, C , , , D, , F    
 AD, , CF, ,   . ,  U, V, W     AH, BH, 

CH,        .  
      Euler, (   ),     
 K, M, N, D, E F, U, V,  W.  

:          ABC,    1:2, 
                
         , , MN= ½BC, NK= ½AC, KM= ½AB    

   e(G, Re= ½R)    
( . . 2)      “  Euler”  , 

, Re=½R,  R       
ABC.  

  AHB  CHB,     
CA. ,   BC  HC,   

  CA BE.   U, N, K, W    AH, AB, 
CB, CH, ,  UN= ½B   KW= ½B ,  
UN= KW= ½B  CA ,   UNKW  

 (UN= KW)     
UN . 

,   AHC  BHC,     
C CF AB. ,   BC  H,   

  A CF.   U, M, K, V    AH, AC, BC, BH, ,  
UM= ½C   KV= ½C ,  UM= KV= ½C CF AB M,    UMKV  

  .   UK      UNKW  
UMKV.  

     N, W, M, V “ ”   UK   .   
   UK      K, M, N, U, V, W     . 

VM  WN       UMKV  UNKW. ,  
  “  Euler”,         . 

 AD, , CF     A C, A K=U K=1 , B M=V M=1 , C N=W N=1 , 
   D, E, F   D, E, CF,  “ ”      UK, VM, 

WN   Euler,          D, E  F. . . . 
 Feuerbach: 

   Euler      C     
( )  ,     ( )  o  ABC.  

:   ABC,      3,   BC=a, CA=b, 
AB=c,  =½(a+b+),    ,     e(G, ½R)   

   Euler   ABC   ½ R,     R    
 ABC,       c(I, ),   I   ,   

  BC  X,    c (I , ),   I    ,    
BC  X      ( )  B C       c(I, )  c (I , 

) ,     c(I, )     c (I , )   ( .  3). 
      XX          BC=a,  

B =C =½a  BX=CX = –b,  B – =     C –CX = = =½a–( –b)= ½a–½ (a–

b+c)=
 ,     (K, r=

 
).     X     ( ) 

           c(I, )   c  (I , ). 
,      S=B C BC, ’=B C , ’=B C     B C  

   BC,   , .    ’ ’     , 
      c(I, )  c (I , )     ,    

   S        =B C   ABC   .  
, 1    B C  = BC = a      C  = BCA = C   

N = ½ C  N = ½BC  –  C      
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’ ’ ,    ( ) ’ = =C    C=BCA=B C B= ’C B= C  =  
(  = ½ ),     ,    ’ ’   

,  KM.KM  = KN.KN   (1) 

 
   “  ”  S    =B C   ABC 

   BC= a   BS  SC    AB = c  AC = b,  
= = 

  = , ,    SBC : SB = , SC  = SC= ,  C  = C –

 = b–c. ,   SK = BK – SB =  –  =  = . ,  
KM= ½   ’  C     SBC   S ’      = 

S :SB=  :  =    ’  ’   S ’ : ’ = .BC  = (b–c) =  
². 

,  =  =    (1) : KN.KN  = KM.KM =  
²
 = 

²
 = r²  (2) 

 r= X =  = ½XX =       . ,    M’  N’ 
    f:R²\{K}  R²\{K}   M  N   

   K   (K, r= )”,       C   

ABC           r²=
². 

       c(I, )     ,  
   U c(I, )   KU    c(I, )    V c(I, ),   

KU.KV=KX²=r²=
².  V=f(U) c(I, )     c(I, )  

  , , f(c(I, ))  c(I, ).    f(c (I , ))  c (I , )   
  c (I , )    . 

,   Euler e(G, ½R)   ABC,       , 
     ,    f(e)     ,   

          ’=f( ) B C   ’=f( ) B C  , B C  
   f(e)    Euler       f(c(I, ))  c(I, ) 

 f(c (I , ))  c (I , ).    f       
f(f(x))=x,  x R²\{K}, “          

”. ,     e(G, ½R)  Euler   
  c(I, )   Feuerbach F  c (I , )   Feuerbach F .  f(F)= . 

 f(F )= . ( .  3).  
     Euler      {c(I, ), cb(Ib, b)} 

 {c(I, ), cc(Ic, c)},       c(I, ), c (I , ), cb(Ib, b)  cc(Ic, c). . . . 
  

1   H. S.M. Coxeter & S.L. Greitzer:: Geometry Revisited, 1967 Mathematical Association of America 
2   Wikipedia: Johnson Circles. 
3   Website: Johnson theorem, Wolfram MathWorld 
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      10     

 (       ).   

  4  ,        

       10 ;  

 :      3€, 4€  5€.  , 
    ,    3      
    .         

     11.       
100€.    ;    ; 

 :    ,    ,         

    : «       10    

        15   1   1 ,  2   

2 ,  3   4      ».      

   ,   ; 

 :  33      1gr,   2gr,  

 3gr, .            

   .   ; 
 

     134 
 

 :      M        . 

    :     ,      ,  

   . . 30      ,     99-30=69.   . . 

33     69+33=102     3 (1+2=3)   3   .  

       . . 27           

2  (69+27=96),             100  

        .  . .  7   96+7=103    4 

(1+3=4)   7.      30+4-7=27 . 

   :  X      .     

:  :  X   1 .  :  X   2  .  :  X 

  3     :  X   4 .         X , 

X /2, X /3, X/4  .         X + X /2+ X /3+ X/4  = 

25 /12 .       12/25  (11 , 31  12 ). 

  :      , , ,   .      1 ,    

  10 ,    100,    1000     10.000.     

      .  . .  25127       
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   7 ,     2 ,     1 ,     

5 ,      2 . 

  :    15+15-20=10 . 

 : )     3       5 ,        
  5     3     . 

)            911       . 
 :     4  5     ,     

   .     9 , 13   17  .  21       
  .    4+3+3+3+3=16. 

 :            «   
» ,   ,      ,        

 « »           « »      
     «   ».  

 : )              
.   . .         .    

       . )        , 
                 

 ,    . .        . 

 :      =   = 1,6180339887…       «  ».  

      1+    2= +1  2 . = 2+    . 

 : )     1980  45  452=2025.     2000   
  : 2000  20+00=20 ,  2001  20+01=21  21 , ….  2025  

20+25=45 . 
)    11   1111+2025=3136=562,     56     
)    45+11=56.    2025. 

 

 

«    »,         ,  

  .           : «   

 ».         (  Shaw)  .  

.     : «….   ,     
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 .      ,    
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       . ….».    – 

    ,      
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     ,        

   ,            . 



 

  135 (2025) .3/79 

 

 
 
 
 
 
 
 
 
 
 
 

 

     
 

      *         .  
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      .    ,   

,    ,      . 
              .  

  ,   ,    ,       
   .              

   .    108    ,       
  ,    . 

*          «  »   28.000   
    (       1000  ).   
 1805 ,  ,          

   .           ,  
          . 

 

                       
 

   2024    
 

 , 19  2024,      

        2024. 
   , .  ,    : 

«    :      
».   , .  ,     

         2024.      : 

      . ,    1.500 ,   
    .        : «  

            blazar» 
[“Expanding one-zone model for blazar emission”]. 

   . ,       . ,  
  1.500 ,      ,  .  

  : «         Allen- Cahn   
   » [“On the triple junction problem without symmetry hypotheses”]. 

   ,    1.500 ,  .     
   : «  Schinzel      » [“Schinzel Hypothesis on 

average and rational points”]. 

 
   … 
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             ,  : «  
:   -   -  ». 

  ,     ,  
,       .  ,  

       
,      ,  

        
   

  
 . 

       
      . .   

        «   
   »,      

       . 
 

 

 . .      1946,     .   
       Illinois.  1975   
      .  1977     

       .  1981  
            

         1989. To 2013   
            

     . 
     Lefschetz Center for Dynamical Systems   

Brown    1978-79       Tennessee    1986-87.  
  2005-2008     Marie Curie  Department of Applied Mathematics and 

Theoretical Physics   Cambridge  .        16   
       2005           

          .   1980   1996  
         .   1992  

 (        Cambridge)       
             . 
  2014      "   ".     

          . 

  – :    Web of Science       
  143      . ’     1294 

   h-factor 18.   109       . 
           .  

              
           .  

      Cambridge University Press  2012.  2000   Oxford University Press 
     Low Frequency Scattering      Ralph 

Kleinman               1870 
     Reynolds.      10   

    11         . 

 :             1970. 
  23  ,         

   110     .    
             .  

           Delaware 
    Ecole Polytechnique  .   2013,   ,    

        . 
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