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    Blaise Pascal 

(1623-1662) 
“       …»  E.T.Bell 

=================================================================      

 4    Pascal :  , ,    

   Antoinette Pascal    
 ,    Blaise    

  Etienne Pascal       
Gilberte  Jacqueline    .  

 1631      .   
      

 .   12     
  .     

      ,  
         

    .       
      . 

        
14        

    –  Mersenne. 

     «    Mersenne»      
.  

  16  (1639)   «        
  ,    ,       
 .          ,   

      » 
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            Essai pour les Coniques  
(     )    400     

 . 

                 
      .           
. 

’        ,      
.           

  !  

    Rouen         
  1642       .     

-                
            

.    37        
 . 

          
 

 1646   Pascal     Cornelius Jansen ( )  
            
   .  

 

 1648  Blaise      . 
    Torricelli (1608-1647)   

 . 

M          
       Auvergne, 

       
      .    

           
 . 
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   « »   «         
              

    ».        . 

 

 

 

     
 - (      

  ,   h    
 ,        

     ,  
      h,  

 : P gh ) -      
        
        
,        

    . 
 

 

 

    Pascal      
  Rene Descartes (1596-1650).    

   ,      
     Descartes   

    .  

 

              
              

 .     .    
     « »   « »   

   « »          
       ,    

          . 
     Pascal        

  1654     Fermat.  
 

      … 
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  de Méré     …,        , 
        6  4         

    24   ; 

 Chevalier de Méré           
   6     1/6,        

 1/36,       ,      4 ,  4/6 
     6.       24 ,   

24/36    .  ,         
.     ,          

 ,   ;  

          , 
      Pierre de Fermat (1608-1665).  Fermat 
        

,           
     .    

          
    ,       
       .  

 

 

       
     

  .    
 Chevalier de Méré  Fermat  

  laise Pascal,    
      

     
  .  
      

     Pascal   
  .        

   .  
    ! 

 

 Pascal          19  1662.   39 . 

…  
  ( Pascal  Pa) ,        –  

 Pascal. 

  E.T.Bell     «  »    Pascal  

« …    Pascal          
             

    ,        
.» 



  117 (2020) .1/5 

      ……    
 

=====================================================   ,   
 

            
      «     ……Stijl» 

 
        .   

     .        1881-1973,   
 

 (1913-1919) 
           

  , ,   ,    
  [4]. 

     Kazimir Malevich (1878-1935) [5]   
     «  »    ,  1913 

(Oil on linen).

     :  
       

          
     ,   

  ,    .  
        

    . ,  
  ,  , i,   

,   ,   
 ,    , 
       

     
[6].  1919       

.                                                            

 
Kazimir Malevich                        

Inspired Geometric Abstract Modern 
Painting 

  
 1  

 

       
 (Black square Malevich 1913, , 

 Tretyakov)   79,5 cm.  

)         
   2cm  2m . 

)        5,6cm   
   4 cm,     

  . 

)        
,        
. 



 -----------------------------------------------------------------------------------         ……     ------------------------------------  
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 2  
                                                                                           

     (Black Circle, 
Kazimir Malevich, 1915. Oil on canvas,   State Russian 
Museum, St. Petersburg, Russia) .     

    5,2cm ,     
  4cm.   

)           

)         . 

)         
     .     

       ; 

 
 3  

             
     Malevich (1915, Oil on Canvas, 

State Russian Museum, Saint Petersburg)   
.                                                                             

      25
2cm ,    

   2,2 cm   2,9 cm.                      

)          
                                                                            

)          
                                                                                 

)        
 ,        

 ;  ; 
         
 

 Malevich            
  Stijl (     1917-1931)    Theo van 

Doesburg.  
 

 
 

[1] ,  51 c-d 

[2] . , 1448 17 

[3] ,   1414a  

[4] https://en.wikipedia.org/wiki/Suprematism 

[5] https://www.youtube.com/watch?v=5xyVIzo-zIU    www.artaspects.org 

[6]    20   ,  1, 1880-1920,           

      , University Studio Press   
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 1  
 

)     79,5      =4 79,5=318 cm    

  = 279,5 6320, 25 2cm   = 6320,25 0,632025
10000

2m  

)                 
   .  25,6 31,36   24 16   

      31,36-16=15,36 2cm  

)              
    8,       64 2cm     

(2 5,6)²=11,2²=125,44 2cm ,        125,44-64=61,44 2cm . 
 (;)        .     

    4 15,36=61,44 
 

 2  
 

)     4cm    L= =3,14 4=12,56cm.      
4 2

2 2
cm   = ²=3,14 2²=3,14 4=12,56 2cm  

)      5,2²=27,04    12,56      
  27,04-12,56=14,48 2cm  

)             . 
=6cm   = ²=3,14 6²=3,14 36=113,04 2cm .      113,04-

12,56=100,48    100,48 2cm .       
   (9=3²) 

 
 3  

 
)      =2 2,9+2 2,2= 

5,8+4,4=10,2cm     =2,2 2,9=6,38 2cm             

)        25 2cm  
   5 cm.       

  

= + + + + + =5+5+(5-2,2)+2,9+2,2+(5-2,9)= 

=10+2,8+5,1+2,1=20cm.      

= 225 6,38 18,62cm .   

)       . 4 25=100  
    10.    

        
  (4=2²) 
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================================================     -   

 

 
 1  

  

 
  6 -     

       
       

  ,     1. 
 

        
        
. 

 
         

       
    ,    

        
    . 

 

 

   ,  ,  6         
   -  : 

1,2,3,4,5,…30,31,….40, 41,42,…240. 

 

 2 

       1,2,3,4,..19,20,…114    

    1,2,3,4…21,22,…126 . 

    ,  ,          
      ,         
  .         6   240 

. 
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 : 

   : 19 

   : 21 

   : 19+21=40 

    6  : 6  40  =240 

    ,  ,         
    6,          
      6         

     240 . 

  

    : 19 

   6  6  19 =114 

    : 21 

   6 : 6 21=126 

   6  : 114+126 = 240 

            
       :   240.   

****        ***** 

    6  (19+21)  =6 19 +6 21 = 114 + 126 = 240 

 
 :       

 
          

,         
         . 

 : 

 
: 

  
 

  (     ) 
 

  
 

  (    ) 
 

  1:  
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         ,    
  3     3. 

 

 3,   

        
    . 

           
      . 

 
 : 

  
  (     ) 

          
        . 

 : 

   : 

  

    : 

 

    : 

 

  

    : 

 

    : 

 127 –(25  +25  2) =127 –(25+50) =127-75 = 52 

            
  : 
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         /  ,      
      . . 

 +  =  

: 3  + 2  = 5       

3   + 2    =  (3+2)    =  5     

3  + 2  = ( 3 + 2 )  = 5 .   ; 

          .   14   53. 

 14+53=67            

               

   .   : 

   14=1  +4    53=5  +3 ,  

14+53=(1 +5 )+(4 +3 )=(1+5) +(4+3) =6 + 7 =67.   

; 

           3.6 m, 2.5m 

 4m .    : 

=3.6m+2.5m+4m=10,1m  3.6m+2.5m+4m =(3.6 +2.5+4)m=10.1m.   

; 

              

  . . 3.6m    4m       )  

      3.6m   4m  =14.4m2   )    .  

      :    3.6 =3 + 0.6  

     3  4 =12  0.6  4 =2.4.     , 

    12+2.4 =14.4m2.  

  =3,6m 4m=(3+0,6) 4m2=(3 4+0.6 4)m2=(12+2,4)m2=14,4m2.  

 ; 
            

     : 
 

103 8=(100+3) 8=100 8+3 8=800 +24=824. 
  ; 

 
    3 x + 5 x = (3 + 5) x = 8 x,    ; 

 
    +  +  +  +  = 5 ,   ; 
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 -  2: 
           

,     +  , +      . 

 

      

 

  = ( + ) ( + ) 

 

 
 

 

    

   

,    

     

    

 : 

 =  +  +  +  

  

( + )  ( + ) =  +  +  +  
  ( + )  ( + ) = ( + )   + ( + )  =  +  +  +    

           

  3: 

      =3( +2)+5( -1)  =2 

1        =2    

= 3(2+2)+5(2-1) = 3  4 +5 1= 12+5=17 

2            

=3( +2)+5( -1)=3 +3 2+5 -5 1=3  +6+5 -5 = 3 +5  +1 = (3+5) +1=8 +1 

 =2 = 8 2+1 = 16+1=17 

          =1, =2 , =3, =5, =10   
     ;  2   ; 

  4: 
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      =2 +2 -5    + =4 

1     

              
 ,         . 

2       

=2 +2 -5 = 2( + )-5= 2 4 -5 = 8 - 5=3 

     ; 

          : 

    : 

 5 37=5  (30+7) =5 30+5 7=150+35=185 
 52 11=52  (10+1) = 52 10+52 1=520+52=572 
 42 3=(40+2) 3 =40 3+2 3=120+6 =126 
 42 13= 42  (10 +3)= 42 10 +42 3= 420+ 126 =546 
 57 99 =57  (100-1) =57 100 -57 1= 5700-57 = 5643 
 5.37 98 = 5.37 (100-2) = 5.37 100- 5.37 2 =537-10.74=526.26 
 6  10.7 = 6  (10+0.7) = 6 10 +6 0.7 =60+4.2 =64.2 

 
  5 

      : 

 = 
 = 
 = 
 = 
 = 

 
  6 

   : 

  
  

 
  7 

     ( , , )    
: 

 =( +3)  ( +2)  = 1, 2, 3, 4, 5, 6 
 = ( +1)  ( +3)  =2, =5  
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=========================================    -   

 

        
        . 
    ,   

         
,     . 

 
     

        
,      

. 
 

       1  10. 

12=1, 22=4, 32=9, 42=16, 52=25, 62=36, 72=49, 82=64, 92=81, 102=100. 

       1  10  : 

0, 1, 4, 5, 6, 9. 

        1  30    
  0, 1, 4, 5, 6, 9. 

       2, 3, 7  8. 

, . .   34567238    . 

   ,      0, 1, 4, 5, 6,  9  
  ; 

   ,     19    . 

,      0, 1, 4, 5, 6,  9     . 

             0, 1, 
4, 5, 6, 9. 

, ,       1  10,  

12=1, 22=4, 32=9, 42=16, 52=25, 62=36, 72=49, 82=64, 92=81, 102=100. 

 
    : 

1  9,         
2  8,         
3  7,         
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4  6,       .  
      0  5      0  5, . 

         : 

         2344, 59236;  
         2346, 59238;  

1      

       ,      
 ,    : 

 
   (34)2

 = ;          (34)2 
1.       ,  

   
     

0 9 1 6  
+  2 4  

1 1 5 6  
 
(34)2=1.156 

2.        
,    2  (3 x 4 x 2 = 24),    

       . 
  ,  .  

     : 
               (14)2 (67)2 (78)2 (91)2 

                  116              3649             4964               8101 
(1  4  2)       8 (6  7  2)  84 (7 8 2) 112 (9 1 2)      18 
                  196              4489              6084                8281 
(14)2 =196 (67)2=4.489 (78)2=6.084 (91)2=8.281 

 
2      

      2- 2=( + )( - )  2 =( + )( - )+ 2    (1) 

 

      (86)2 . 
   ,    86,      86,  

    10. ,     4. 
 

 
 
 
 

   (109)2,  (987)2   (496)2: 
 118  

     (1)    
 (109)2=(118)(100)+92=11800+81 

 

+9 
109 

-9 

 90  
     (1)    
 (86)2=(86+4)(86-4)+42=90 82+16 

   9 82 = 738,  
 (86)2=7380+16=7.396. 

+4 
86 

-4 
82 

    ,     
 ,   ,        
    10, 100, . 
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100 (109)2=11.881 
   , 109 – 9 = 100 

 
 987+ 13 =1.000 

   
 
 
 
 

 496+ 4 =500 
 
 
 
 

 
 

 
3      

         5,     
 : 

 

 
 

         452,  852,  1252  1652: 

452  = 2025  852  = 7225  
  5x5                       452=2.025   5x5            852=7.225 
4 x 5 8 x 9 

 

1252  = 15625  1652  = 27225  
    5x5                   1252=15.625     5x5              1652=27.225 
12 x 13 16 x 17 

 
   

     : 
(16)2 (57)2 (88)2 (41)2 (75)2 

     
(106)2 (37)2 (98)2 (111)2 (55)2 

     
(996)2 (1006)2 (103)2 (98)2 (116)2 

 1000  
     (1)    

 (987)2=(1000)(974)+132=974000 +169, 
 

(987)2=974.169 

+13 
987 

-13 
974 

 500  
     (1)    

 (496)2=(500)·(492)+42=500 492+16 
 500 492 = 1000 492/2 = 1000 246 = 246000,  

 4962 = 246000+16 = 246016. 
 

 +4 
496 

-4 

492 

      (55)2 . 

           
,    , (  5x6 =30). 

  52 ,    (25)       
   (3025).        
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    . 
              
,      

 

 1 2 3 4 5 6 7 8 9 10 
 

 1 1,414 1,732 2 2,236 2,449 2,646 2,828 3 3,162 
 

        ,     . .  

 
 

           
     ,      . 

   64, 81, 121, 225.      
    ,      8, 9, 11  15 

.            
  64=8, 81=9 , 121=11  225=15.      40;  
            

40,        . 
 

1     
 

 
 

             
     6,3  6,4     6,35   
     6,3  6,4. 

       ,    
  , . .  . 

         40     
       6,3245553203367586639977870888654. 

        ,      
 . 

       ,  40 . 

1)    :  6 × 6 = 36  7 × 7 = 49,     
     6  7. 

2)            6   
7,    6,5.  6,5 × 6,5 = 42,25         

  6,4. 
3)   6,4 × 6,4 = 40,96          6,3. 
4)   6,3 × 6,3 = 39,69. 
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2     
 

 
 

     6,32 
     6,324  

:        
 

3     
        ,     
 ,    : ( )( )( ) ),  =( + + )/2  

    , ,      . 
       ,  n . 

 2     n,   = n 

  n      1 2
, 

1
1

2 2

n
a , 

2
2

3 2

n
a ,  

3
3

4 2

n
a , . . .        . 

       ,  40 . 

 
 

          ,   
    . 

   
          

: 
15  20  30  38  60  

     . 

1)     6   7,           
  . 

2)     6.   40   6   40:6=6,6  
3)           6,   

6+6,6=12,6 
4)      2,  12,6:2=6,3. 
5)    ,  6,3       2) 

 40:6,3 …... 

1)  2     40,  5 8 = 40 

2)   

3)   

4)   

   ,     . 
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=============================================================      

1)     75km/h       ,  
    60km/h        50km/h.  

          3 ,          
   3,5 .     ; 

2)              
       .  

 

       (  )   .   
 ; 

3)       ( , , , )     

 : < < <   1 1 1 1+ + + =1 .        

        . 
 
4)                 

 .  4          3  
,    .         

; 

 

( :              
            
 ) 

5)        .       =90, 
=60, =30 (     ). 



 --------------------------------------------------------------------------------------------         ----------------------------------------------------------------------------------------  
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:   2)  3)        
 .          

   ,       
  .    4      

   2019: 
«           1    26 

 13 .              
;» 

        . 
               

.   26   ,         
   ,   2, 3, 5, 7, 11, 13, 17, 19,23.  

 6   , 2, 3, 5, 7, 11, 13,      
   ,       .   , 

  17, 19, 23          1,    

,   23=23
1

.  

  17  19         ,   
            12. 

  ,       12  . 

     : 26 25 23 22 21 20 18 15 14, , , , , , , , 
13 5 1 11 7 10 9 3 2

(   

) 24 16 12, , 
8 4 6

(     ). 

      . 
 

   116 
1)      ( ).       

    3, 5, 7, 9, 11, 13, 15 

         : 4, 12=(3×4), 
24=(6×4), 40=(10×4),      60=(15×4), 84=(21×4), 112=(28×4).   

          :   1 
        5, 13, 25, 41, 61, 85, 113. 

      152+1122=1132. 

2)         .     
         ,    2009= · +7    : 



 --------------------------------------------------------------------------------------------         ----------------------------------------------------------------------------------------  
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· =2002.           2002  
  .   2002=2·7·143      

     2002   ·   200< <300  7·286  =7  
=286. 

3)   1 11+ 1+        1 1 1 + 11+ 1  

 + =10    10 1 111 1 .      

               
   .           

    ,           
    .      = =5       

  11 361
25 25

. 

4)              
    . 

)      
    .   

     
 

)           . 

= 1 0,33
3

  = 1 0,5
2

 

)        . 

 

 
 

    0,33     
0,325       180  

  0,5     0,51    
   270. 

 

 

5)      x        
  y       . 

          15x   
          9y.    

       x+y    13     
    13(x+y),   : 15x+9y=13(x+y)     2x=4y 

 x=2y.      3   2 ,   66,6%. 
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«  »    115. 
 
 

    –        Pierce–  
 ,       1)  4). 

 , 
      .      1) 

 
1)                

     ; 
2)  

 
 

 
    ,    =  (1)   =  (2). 

      :   3 , : 

    
3x  

2 2
   3  x  , 

       3    ,   = 3   ,    = –  
 3  =  –  + .  

 3  =2  – ,  4 = 2 .   = /2,   (1) : 
= /2.  

        ,     . 
 
    ,   2      

      5  ,   «  »  
   115  116.  ,       

.     .      2)    115 
     4)    116. 
 

       40.      
   . 

 
: 

     ,   2       
.  

 
        2      

       .  



 --------------------------------------------------------------------------------------------         ----------------------------------------------------------------------------------------  
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     2    .   
        ,      

  3     40,         
 2.  

   2      40–2 =38.  
       38    2  : 3,5,7,11, 13, 17, 19, 

23, 29, 31,  37.        38   31  7.   
  31 – 7 =24 

 
4)     5           

       5,          
   .  

    ( )         
   ,     ,     

 

 
 

 
            1. 

        1, 2, 3, 4, 5,  6.     1,   
 =90   = / =5/1=5,   ˆ =90  – ˆ . 

,       6,   ˆ =90   = / =5/1=5,  
 ˆ =90  – ˆ . 

      4,  = / =1/3, = / =1/2,   ˆ =180  
– ˆ  – ˆ . 

    ,  +1=  ,       
    . 

 
i)         ,  1  ,   = 1/ –1, 

=1/ – ,  ˆ =180  –( ˆ + ˆ ). 
 

ii)        ,  ˆ    ˆ     
= –1/1= –1. 

 
    . ,   1   ,    

 ,   1  3     «  »  
,     3   ,   116.  

 

 , ,     , ,  
       .  

 

       ,       
  . 
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  . 

  ; 
==============================================    –   

              
  .    ;    

     ; 

     . 

1)           : 

2

2

-121
-22 +121

,          ,      

,   =111. 

:        
    111    . 

  ,        .  
 2–121=( –11)·( +11)  2–22 +121=( –11)2      

  2

( -11) ( +11) +11
( -11) -11

          =111  

    122 1,22
100

. 

:  

i)       2 2 2 - +( - - +2 ) :
+ -

 :

=1+ 2,  = 5 1  = 2                                                                                            : 5 

ii)      3 -2 -6
-2

 =0,0982  =–3. 

: 0 

iii).         4 2+4 +2 + 2 +4 +1  =4,36  =2,32.    

: 100 



  .   ; 
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2)          ,  
       .    

: 

  2x3+x2–8x–4=0 (x )         
      ,        

. 

2x3+x2–8x–4=0  2x·(x2–4)+(x2–4)=0  

(x2–4)·(2x+1)=0 

(x+2)·(x–2)·(2x+1)=0   x=–2  x=2  1x
2

 

: 
       : 

i) –6x3+8x2–2x=0  

: x=0  x=1  x=1/3 

ii) 16x3–32x2–x+2=0 
: x=±1/4   x=2 

 
iii) 18x3–24x2+27x=36    

: x=4/3 

 

3)         .  . 

          . 

        
           

            
        x. 

     x=4 
 H         . 
       x    . 
          . 
           

  .  

            . 

          : 

(x+1)2+(x+2)2=x2+(x+3)2  ,     ,   

2x2+6x+5=2x2+6x+9 

       ; 



  .   ; 
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: 
i)         .      

         + .  

 

)          
        . 

)           
    =  

 

 
ii)       : 2=2 · .      

 . 

 
     . 

1.    ,  3 5    2 6  ; 

          ,   
   ,      . 

         .   
      . : 

2 2 2

2 2 2

3 5 3 2 3 5 5 3 2 15 5 8 2 15

2 6 2 2 2 6 6 2 2 12 6 8 2 12  

 8 2 15       8 2 12 ,   3 5       
2 6 . 

2.    x2+3y2+2xy+4x+12y+12 0, x, y . 

      : 

x2+3y2+2xy+4x+12y+12=(x+y+2)2+2(y+2)2        
       . 

3.      5+( 6+ 6)2–( 6– 6)2–4 3( 3 6+1)+4 3,   
   .  

:   .         
     . 



  .   ; 
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4.  x+y=2 5
 

 x·y=6,      : x2+y2, x3+y3,
 x y

y x
, x–y. 

:   ,   ,     x+y=2 5     
   x·y=6.  

5.  (x–y)3=3(y–x)yx,      x  y; 

:  . 

6.     2972–2852    12.  

:      . 

7.       z2+w2–5zw,  z= 5 7   w= 7 5 . 

:  . 

8.       11-4 7 11+4 7 . 

:   
2211-4 7 4 7 2 2 7 2 7 2 2 7  

9.       2551 2549–25522+25482. 

:             2551·2549      
25482–25522. 

10.  4x2+10+12x+2y+y2=0, x, y ,     x  y. 

:       . 

11.          .  
      

       
  630€     

.         
3         1€ 

          
 . 

       ; 

:      .         

 630 €.  3   630
-3

€    630 630 1
-3

.   

       .        
  . 

: 45 
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        .     
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   .           
             . 

         .  
           ,  

‘ ’,   ,       .  
        ,   

      .      
            

            
 . 
               
           .  

  
               

.    : 
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            ; 

 

 
 

           ; 
     
          ,    

.    : 
o :            

     . 
o :          ,  

           . 
o :             

   . 
        3 ;  ; 

 
        3 ;  ; 

 
        3 ;  ; 

 

              



 ----------------------------                  -------------------------  

  117 (2020) .1/30 

    
       ;            

        .        
            .   

         . 
        . 

 
1  :          2       

     .( - - ) 
 
2  :          1      

      . ( - - ) 
 
3  :          3     . ( - -

) 
        ; 

 

 
 

 
 

 
             

                
        . 

             ;  
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        .       ; 

 

:             
      .           

     . ’         
: 

1  :             
 . 

2  :               
     .   

            
         . 

: 
           ,   ,   = . 

    : 
i. ,  

ii. ,  
: , , =  , = , =  

:  i. = ,  ii. =  
:  

 

      .      : 
i. =  ( ) 

ii. =  ( ) 
          .    

        . ( = , ) 
    ,   : 

i. =  ( ) 
ii.  (  1  ) 

iii.  (    ) 
             ’  

 .     . 
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=============================================================      

1)          2 2
x+xy+y = 2+3 2 
x  + y  = 6

 

2)      x>9    x2+80 x =36     
  4 x –x . 

3)       ,  -
  .      10  

 ( )   .      
       ; 
:      ,      -

    ,   ,    . . .  
4)     (x–8)·(x+10)·(x+8)·(x–10)   x       

 .            ; 
5)     x  x2–13x+1=0.       -

    4
4

1x +
x

 

   116 
1)     : =(22–12)+(42–32)+(62–52)+(82–72)+ … +(1002–992) 

              
 ,              
   =3+7+11+15+…+187+191+195+199.   

3+199=222, 7+195=222.   25   ( ;) 25×222=5.550 

2)      2 15x - =4
x

 x 0  3   x3–4x–15=0. 

  x3–4x–15   x=3    x–3    x2+3x+5 -
  x3–4x–15=(x–3)( x2+3x+5)=0   x 3  x2+3x+5=0  x2+3x=–5 (1). 
 x·(x+3)·(x+1)·(x+2) = (x2+3x)·(x2+3x+2)=(–5)·(–5+2)=15 

3)     ,   x2–3x+1=0  x·(x–3)=–1 
(1),   x6–18x3  x3·(x3–18).       -

            . 
  (1)  x3·(x–3)3=–1  x3·(x3–9x2+27x–27)=–1     : 

x3·[(x3–18)–9x2+27x–9)=–1  x3·[(x3–18)–9(x2–3x+1)=–1  x2–3x+1=0  x3·(x3–18)=–1. 
4)             -

.          

 2+
2

2
= 2+

2

2
    =2  

5)      =3, =5  =4 (  ).  
     =3  =2 (  ). 

            

=10
3

.          ( ;)  

3
2

   =6.  

 = 28
3

 (  ). 
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======================================================          :   
 

    22002200  
18  2020 

      
 1  

    .        .   
.               

  .            
        .          
        . 
 

 
 1 

     =     = .  
          .  : 

1.  ( ) 
2. ˆ ˆ  (         ) 
3. 0 0ˆ ˆ ˆ ˆ180 180 ,   : 
    ˆ ˆ( , - ) .           

       ,        
 . ,    =    = ,       

             . 
 2 

 , ,       1 1 1 3 ,   : 

2 2 2 2 2 2 2  .    ; 

:   1 1 1x , y , z ,       x y z 3   

   : 2 2 2 2 2 2

xy(x y) yz(z x) zx(z x) 2
x xy y y yz z z zx x

..  

 :           22 2
2 2

xy 1 x xy y 3xy x y 0,
x xy y 3

  .  



 ----------------------------------------------------------------------------------------------------       ------------------------------------------------------------------------------------------------  
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    x y.  M       x y 0 ,  : 

                           2 2

xy x y 1 x y .
x xy y 3

                          (1) 

    :    2 2

yz y z 1 y z
y yz z 3

   (2),   2 2

zx z x 1 z x .
z zx x 3

  (3) 

     (1), (2)  (3) : 

2 2 2 2 2 2

xy(x y) yz(z x) zx(z x) 1 2 x y z 2,
x xy y y yz z z zx x 3

   x y z 3. 

             
, ,  x y z 1.  ,        

1.  ,     

2 2 2 2 2 2

1 1 1 1 1
3

 

     .       

   1 1 1 3 .. 

 3 
     ,     ,      

 2 23 16       . 
:   : 

1. .   :  2 2 3 23 16 19 , , .  

 
19

2 2 2 2 219 19 19 19 ,  ,  : 
19

3 2 3 319 19 19 19 19 19. 

   , 19,19     .   19   
3 419 19 19  ,   , 19,19   . 

2. .            2 2 23 16 3 16 , , , .      (1) 

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

2 43 16 3 16 3 16 3 16 16 16 2 2.

  (1)   : 2 2 2 2 2 . ,  

               23 16 3 16 3 16  
, 1 , 1

3 16 3 3 3.  

,   , 2,3     .    
23 16 6 6 48 6 54 18 ,   , 2,3     . 

 4 
   1, 2, 3, ...,8        ,    
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,        .        

         .    

     . 

:  : 8! 40320 c .  ,    , 

    ,  c .  
c

 

  AP x    : 
cf x x ,
x

  1 x c .   f x   

 ,   1 x y c    f x f y . ,  1 x y c , 

 x y 0 , xy c 0        
c y x x y xy c

f x f y x y 0
xy xy

.        (*) 

  x          c ,        

   c .   8! 24 70 200 ,      

        X   24 8 192 . ,    
  f 192 192 210 402   ,  ,  

A 4,6,8 , B 1, 2,3,5,7 .  

      116 
63.   , ,          ,   

       
2 2 28 , 8 , 8 ,    .       , 2013 

 
                 

.       ,  
2 2 28 0, 8 0, 8 0.  

        : 
2 2 2 2

2 2 22 2 2

3 8 0 3 2 0

0,
 

   ,      , ,     
  .         . 

44.    .          
       , ,   .   

: .  
            = . ,  

0ˆ 60 ,      ,   =        
  ,  : 

( )  =  , ( )  =   ( ) ˆ ˆ ,       
      . 
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 1 

 
    = ,   =  +  =  +  = . 

40.       n      
12n 119    75n 539    .                                            , 2013 

 
   : 212n 119   275n 539 b ,  , b   .  

      n    
2 2

2 2

2 2 2

119 b 539 25 119 4 b 539
12 75
4b 25 819 2b 5 2b 5 3 7 13.

 

 2b 5 2b 5  .        : 

2b 5 1 2b 5 3 2b 5 7
2b 5 819 2b 5 273 2b 5 117

2b 5 9 2b 5 13 2b 5 21
,

2b 5 91 2b 5 63 2b 5 39  
            

, b 11,31 , , b 5,19 , ,     n 20 n 12.  

 
   

64.     , , ,     1 .  
 :                        

1 .
2 2 2 2 13

 

65.      : 5 2 5 2...  . 

45.                
               , 

.                
     .  

41.   ,    ,    2 3 5 6    
 . 
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     Feynman. 
=========================================================      

 
     : “   ,   ”.  

        ,     
        .     

  lockdown             
      . 

             
     ,        

          .     
      Feynman.        

               
  ,  ,          

. 

             
 Richard Feynman 

 Richard Feynmani (  
)     1918 

       
  15   1988 

  .   
     
      

  “ ”   
   1965ii   
     
    

    . 
      

    ,  
   “  

”.  

               
         .     

            (  )  
          James Gleick, "Genius: 

The Life and Science of Richard Feynman"iii. 

  iv       . 

 



 ----------------------------------------------------------------------------------        Feynman   ------------------------------------------------------------------------------  
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 1 

            .  
     ,         

        . 

 

 2 

          .   
            

  . 

 

 3 

   ,         
  .            

         . 

 



 ----------------------------------------------------------------------------------        Feynman   ------------------------------------------------------------------------------  

  117 (2020) .1/39 

 4 
            

.           
        . 

 
,         ,  

  .         
      . 

 1 
          .   

             , 
   ,   .    

  (   ) ,           
. ,              

     . 

 



 ----------------------------------------------------------------------------------        Feynman   ------------------------------------------------------------------------------  
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 2 

               
  (    )       

        .      
                 

 . 

 3 

               
  “  ”        1    
        . 

 4 

            
.            

    . 



 ----------------------------------------------------------------------------------        Feynman   ------------------------------------------------------------------------------  

  117 (2020) .1/41 

 : 

           
   48m  64m        

          .        
         2m       

   10 .      ; 

 
              

. ,           
   .  

 
       .     

   (       ).     
 ,           

 .       64m     48m.    
         ! , 

2 2 2   2 2 264 48   2 4096 2304   2 6400   
80m . 

          
,             
  .        2m    

 80:2=40.     ,        
  .  

,   39          10 ,  
    39 10   390 . 

 

i https://en.wikipedia.org/wiki/Richard_Feynman 
ii https://www.nobelprize.org/prizes/physics/1965/summary/ 
iii https://books.google.gr/books/about/Genius.html?id=IWQ_y90P2uIC&redir_esc=y 
ivhttps://www.youtube.com/watch?time_continue=2&v=tkm0TNFzIeg  
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    ; 
 «                

        .    ,  
    .        ,   

    .»      1828–1910,   
 

             .   
            .  
,  747b.  

:             
 .    ’       ,    

              .  

  ; 
   «   9»   «   10» 
   «   100»    «   1000 

  
           

4         . 
           

    . . . 4657+6574=11231. 
       8612, 12859, 4322, 11452, 9812, 9807  

             12859  9812. 
        ; 

  
     ( )     

 « ».          
,        . 

             
         .         

    « ».      ; 
  

      1   .   
          

     1998.       
   ; 

   
     5   .       

 5      ,          
                 

10. (  ,          10).      
               5 

    .   ; 
        

              
.                
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     .116 
            

    .     ,       
. 

             ,   
 ,     . 

    
      5 .     6 . 

   
            13/17       

           13/30    17/30   
13.7/30.7    17.7/30.7  91/210    119/210.    91€    119€. 

   
    ,        :  

 

100 =  +  +   100 = 3  + 2  +  
 

   ,     ,    :  
 2 5 8 1 1  14 17
 30 25 20 15 10 5 
 68 70 72 74 76 78

 1/5     (8, 20, 72) 
    

       4   6     5 
 ,   36 . 

    
 7632     : 24.32.53.      

 : 12x636  16x477  18x424  24x318  72x106  36x212  48x159  
144x53.          48x159=7632       

. =159  =48. 
   

       100 = 102,     
   10 = 101.      102–101= 10 ( 1 0 – 1 )  = 90. 

   , ,        
        >    10 –1–10 –1=10 –1(10 – –1).  

   
            999999 = 1000000–1 =106–1,   

      999 = 1000–1 =103–1.    
 : (106 –1)– (103–1) = 106– 103 = 103 (103–1) =  1000x999 = 999000. 

   , ,        
       (10  –1)–(10  –1) = 10  –10  = 10  (10 –  –1). 

  6  
  3         . . . 452  

452452      7, 11, 13, 1001. 
      

           
+( +1)+( +2)+( +7)+( +9)+( +14)+( +15)+( +16) = 8 +64 = 8( +8).    

   8.            8   
    (168:8=21). 
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