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 5 tablets   4+3+5 = 12 tablets  5.400€     tablet  
5.400€:12=450€   4 tablets  1.800€     3  

 1.800€      600€. 
      1.800€ – 450€ – 600€ = 750€. 

 (  ) 

       x ( ),    tablet  3 x
4

  

    5 3 5x= x
3 4 4

.         

  : 3 55 x 5 x+5 x=9.000
4 4

€. 

      15 255x x+ x=9.000
4 4

€  5x+10x=9.000€  

 x=9.000€:15=600€ (  ).   tablet   3 600
4

€=450€  

     5 600
4

€=750€. 
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1)      2=2564·6425.         ; 
 

 
 
2)       ( = ) 

   , ,    . 
        , , ˆˆ ˆ . 

 

3)   679     72.     ; 
 
4)  2 ,            

           .    
        .      ,  
          . 

 
5)         

          
    .       

   .       
  9,   6       

   7     . 
        

; 
 

   120 
1)  4        . 

2 2 2 2
.  

     : 

2 2

2 21 1
1 2

2 2 21 ( )  

   1+ 2           

1 = 2 = 24.         
24 24 288

2
 (cm2). 
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2)  ,        > .      2  
2 .  

 =   
2

2
2 =    2= 2· 2.    :  

2 22 2 2 2 2 2

2 2 2 2 2 22 2

1 1= =
11

 

 
3)         · = · = · =2 . 

     
2 2 2= , = , =  

        < + , < +   
< +            

  

2 2 2 1 1 1 1 1 1    
5 12 13  

              5, 12, 
13 .            2 . 
 
4)       x     7%  100-x   

  17%.           (  ) 
€  .    x ,   7%,     x·1,07·     

    17%   (100 x)·1,17· .      
(  10%)   100·1,1· .       x·1,07·  + (100-
x)·1,17· =100·1,1·      117 0,1·x=110  x=70. 
 
5)        A  x      

    .          
1
x

  

  .        B  y  
        .       

   
1
y

    .     3  

   5      3  
3 5 193
x y 20

  . 

 4     18      2   
4 18 142
x y 15

 

. 

    
72 120 152 72 144 126  
x y 20 x y 15

 .  

        
24 48
y 60  

   y=30. 
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 –  
================================================       

              
 .     : 

( + )2= 2+2 + 2    ,  
( – )2= 2 –2 + 2    ,  
( + ) ( – )= 2– 2   
( + )3= 3+3 2 +3 2+ 3    ,  
( – )3= 3 –3 2 +3 2– 3    ,  

 

       = . 
   : 

   
 

  : =…=  
     

  . 
 :        
         : 

 

 

   : 
=  

 

   
 =…=  

       . 
 : =  

         : 
 

 

 

   : 
  
 

   
 =…=C  

=…=C  =  
 

 :  
         

 :  
 

    . 
 

  1 
         .      
     . 

 
 

           : 
  

 (1) 
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  : .   : 
= (2). 

   (1)  (2)         . 
  2 

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

       . 
)       . 
)           1  2  ) .   

 
 

) 1=x+1, 1=x+y, E1=(x+1)(x+y)  2=x+1, 2=x+y+1, 2=(x+1)(x+y+1) 
) =x+y+x2+xy  =y+x+1+xy+x2+x 
) =x+y+x2+xy= x+y+x(x+y)=(x+y)(1+x) 

     B= y+x+1+xy+x2+x=x+1+y+xy+x2+x=(x+1)+y(1+x)+x(x+1)=(x+1)(1+y+x) 
)     = 1  = 2    ,      

  1  2   . 
  3 

        ,   ( < ). 

  
)           ( – )( + ). 
)      ,         

 .  
 

)          : 
 =  –  (1).   = 2 (2)   = 2 (3) 

   (1), (2)  (3) :  = 2– 2 = ( – )( + )  
) .   

 ,    ,        
 . 

  4 
 o      x–1, x+1 (x>10): 

           1   2 
           1   2 
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.  . .             
. 

 
             

          . 
 

  1   2   
  x–1 x+1 E=(x–1)(x+1)=x2–1 

1   x–1–1=x–2 x+1+1=x+2 1=(x–2)(x+2)=x2 –4 
2   x–1–1=x–2 x+1+2=x+3 E2=(x–2)(x+3)=x2+x–6 
3   x–1–2=x–3 x+1+1=x+2 E3=(x–3)(x+2)=x2–x–6 
4   x–1–2=x–3 x+1+2=x+3 E4=(x–3)(x+3)=x2–9 
5   x–1+1=x x+1–1=x E5=xx=x2 
6   x–1+1=x x+1–2=x–1 E6=x(x–1)=x2–x 
7   x–1+2=x+1 x+1–1=x E7=(x+1)x=x2+x 
8   x–1+2=x+1 x+1–2=x–1 E8=(x+1)(x–1)=x2–1 

 

      1, 2, 3, 4, 5, 6, 7  8.    
     : x2–x–6 < x2–x < x2–9 < x2–4 < x2–1 < x2 < x2+x, 

   x>10, : 3< 6< 4< 1< 8< 5< 7,       2= x2+x–6 
     .    – >0  >    5< 2< 7 

  x>10    2– 5 >0  7– 2>0.   (x2+x–6)– (x2 )=x–6>0  
x>10  (x2+x) –( x2+x–6)= 6>0.  : x2–x–6<x2–x<x2–9<x2–4<x2–1<x2<x2+x–
6<x2+x   3< 6< 4< 1< 8< 5< 2< 7 .   3         7  

    .  5        . 
  5 

         
) 20222–20212= 
) 1,732–1,722= 
) 1,462–1,542= 
) (4,24–0,14)2–(6,78–0,86)2= 

 
) 20222–20212=(2022–2021)(2022+2021)=1•4043=4043 
) 1,732–1,722=(1,73–1,72)(1,73+1,72)=0,01•3,45=0,0345 
) 1,462–1,542=(1,46–1,54)(1,46+1,54)=–0,08•3=0,24 
) (4,24–0,14)2–(6,78–0,88)2= (4,24–0,14–6,78+0,88)(4,24–0,14+6,78–0,88)=–1,8•10=–18 

   
  : 

)  

)  
)  
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   ,             

 .  
,    ,   ,    ,  

    ,       ,  
          .  

    : 

 
      (  ),      

     ,  40.075.000 .       
 ,                

   ,        .  
 , ,   1      ,   

        (  )     ; 
                 

  (  )     (  ),      
    1 . 

          : L=2 , : 
L:     :    (3,1415…) :     

     ,  : 
L=2  
2  =40.075.000  

=40.075.000:2   
=40.075.000:6,28  
=6.381.369,42m 

     ,  : 
L =2  
2  =40.075.001  

=40.075.001:2   
=40.075.001:6,28  
=6.381.369,58m 

          ,  : 
= -  
=6.381.369,58-6.381.369,42 =0,16m 

          . 
    ,           

  ,  0,21 .        ,  



 --------------------------------------------------------------------------------------------------------------------      -----------------------------------------------------------------------------------------------------------------  
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         ,   
     ,        

.  
 , ,   1      

,               
; 
     ,  : 

L=2   
2 =0,21  
=0,21:2   
=0,21:6,28  
=0,03m 

     ,  : 
L =2   
2  =1,21  

=1,21:2   
=1,21:6,28 
=0,19m 

          ,  : 
= -   
=0,19-0,03  
=0,16m 

         ,    
 .     ,      

       ,  0,75 .   
     ,        

   ,        ,    
    .  , ,   1 

     ,            
   ;  

     ,  : 
L=2  2 =0,75  
=0,75:2   
=0,75:6,28  
=0,11m 

     ,  : 
L =2   
2  =1,75  

=1,75:2   
=1,75:6,28 
=0,27m 

          ,  : 
= -   
=0,27-0,11  
=0,16m 

             
     ,          

 .   ,         ,    
  0,16 . ,           

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

  : 

3
2

23
2

3

3

1 1
1 8 9 1 2

9 27 36 1 2 32 8
64 36 100 1 2 3 4

3 27
4 64

   : 23 3 3 31 2 3 4 1 2 3 4  

     : 
23 3 3 3 31 2 3 4 5 1 2 3 4 5  

23 3 3 3 3 31 2 3 4 5 6 1 2 3 4 5 6  
         : 

23 3 3 31 2 3 ... 1 2 3 ...  

       . 
                       1        2 

 
 1 

:  https://www.google.com/search?source=univ&tbm=isch&q=nicomachus+theorem&client 
  

 2 
: https://en.wikipedia.org/wiki/Squared_triangular_number  

   video   : 

https://www.youtube.com/watch?v=glearwgR1Ls&feature=share&fbclid=IwAR2kswD5qW1eQ
W-7YPAGVkyFADvS9r24tgI7JOvtU29Se4mAi89KX6Mxw60 

 
            .  
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  : 2 3 3 3 31 2 3 ... 1 2 3 ...  

 
  = 2: 2 3 3 21 2 1 2 3 1 8 9 9  

  = 3: 2 3 3 3 21 2 3 1 2 3 6 1 8 27 36 36  

  = 4: 2 3 3 3 3 21 2 3 4 1 2 3 4 10 1 8 27 64 100 100  

          : 

13 = 1 = 1 

23 = 8 = 3+5 

33 = 27 = 7+9+11 

43 = 64 = 13+15+17+19 

     3      3   ,  
  4      4      .  

       53, 63, 73  83. 
         .  

      .    : 

                                                                       1                      = 03+13 

                                                                   2+3+4                 = 13+23 

                                                               5+6+7+8+9            = 23+33 

                                                   10+11+12+13+14+15+16  = 33+43 

      
       ; 

 
   (el.wikipedia.org/wiki/ _ _ ) 

     ( . 60 . . - . 120)       
   ,    .   

      (   )      
        .   

      . 

 



 A  121 (2021) .1/29 

   
    . 
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1)  x=9+4 5   x·y=1       2 2

1 1
x y

 

 
2)         ( = = )      

 ,   .            
      . 

 

 
 

3)   1996    :      ,    
 20  ,               (  

   ). 
      ; 

 
4)           : 
 

1·2 2·3 3·4 4·5 5·6 6·7 
2 6 12 20 30 42 
2+6

2
 

6+12
2

 
12+20

2
 

20+30
2

 
30+42

2
 

4 9 16 25 36 
 

           .  
 

5)    2 2 2 2 2

1 1 1 1 1 211- 1- 1- 1- 1-
2 3 4 5 40

.   

   . 
 

   120 
 
1)              : 

 
1 5+

2
   

+1 5
2

.       2 -5 +2=0   

      .        =4  =
1
4

. 
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2)         ( ;). 
            420   

   ,      
  420= 0,9004. 

  
 

      420=  =0,9004   

1 1,1106
0,9004

.  = 1 0,5553
2 2

 

3)   
2

3
3 6

1 1+ 26 .      : 

=

6

6

3

3

1 1+ 2

1 1+

6

3

=

3

3

3

3

1 1+

1 1+

2 2
3

3

     

           

: =
3

3

1 1 1+ 3 +3 .         

    
21 +1+    .      

2 +1 2    6. 

4)  +8 =4+7   8 - =7-4 .          
  : ( +8 )2 +(8 - )2 =  (4+7 )2 + (7-4 )2. 

      : 65( 2+ 2)=65(1+ 2)  2+ 2 = 1+ 2  
 2- 2+ 2=1 

5)             
 2 -1  2 +1.      : 

2

1 1 4 4
2 -1 2 +1 (2 -1)(2 +1) 4 -1

       (4 )2+(4 2-1)2=+(4 2+1)2 

       . 



 A  121 (2021) .1/31 

 

  
 

======================================================          :   

 



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

 A  121 (2021) .1/32 



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

 A  121 (2021) .1/33 



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

 A  121 (2021) .1/34 



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

 A  121 (2021) .1/35 

 
:         . 



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

 A  121 (2021) .1/36 

38     
«  » 

 5  2021 
   

 
 1 

     x,y    : 2 x y 1 xy ,     

   1 1x y  .
x y

 

: 1  :      1 1 2 2(xy 1)x y 2 xy .
x y xy xy

 

     xy 1 2 x y ,   
4 x y 4 2 xy2(xy 1) 8.

xy xy xy
 

    x y       24x 1 x , ’    
x y 2 3    x y 2 3  

2  :  x y s   xy p .     2s 1 p      -

  2s 4p ,  2216p 4s p 1       2p 1 14p .  
    

2x y s 1 p 1 1 p 1 1A x y s p 1 2 2 14 8.
xy p 2 p 2 p 2

 

     .  
 2 

             :   
                ,  
               .  

      2     .     
             31. 

      ,       
            . 

: ,    ,         
   12          : 

     12+3=15,     12+2=14.      
: 

( )    15+3=18,        18+3=21. 
( 1)       21+7=28,    28+4=32    . 
( 2)      21+3=24,    24+3=27.     

 27+3=30     .  
( )    15+5=20,        20+5=25     

  25+5=30     .  
,                

 12.     ,          
: 

 
     . 

2  .         .      6   
 8   9,        ( )  10.    
  10+5=15    .  
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 3 
            8 47   . 

:   8 47     . , : 
 *2 , , : 28 47 63 1 47 .3 1 .3 2 .3  
  ,    : 

 4 1,  : 
8 47 5 3 47 .5 3 47 .5 3 81 47

3 .5 1 .5 2 .5 3 2 .5.
 

 4 3 ,  : 
2 14 3 4 2 2 1

2 1

8 47 8 8 47 8 64 47 8 65 1 47

8 .13 1 47 .13 8 39 8 .13.
 

,      8 47         
 1,      . 

 4 
        ( )c .   c( , )   

(     )           ( )c    .   
 c( , )   (     )           

( )c    .         .     
          . 

:    .  
         =  (     c( , ))   

  (     c( , )) .  
             .   : 

       (1)  

     .  H       ,      
 (c)   c( , ) .       . H       ,   

   (c)   c( , ).        . 
                
.       ,      , : 
    2 .     (1)  (2)  : .  

 
                

            1
ˆ   1

ˆ .   
        . 
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      120 
50.       =   0ˆ 110 .     

             0ˆ 25  
         . 

( )       ˆ .   
( )            . 

 

 

   EM              
    .      .   
 0ˆ 110           

0 0 0 0ˆ 180 25 35 120 , 

 0ˆ 60 .   
   0ˆ 60 ,      ,   

    0ˆ 60 . 
   ( )      : 

0 0 0 ˆˆ ˆ ˆ, , 60 35 25 . 
        ,   

    : 
0 0 0 0 0 0ˆˆ ˆ ˆ ˆ180 2 25 130 130 60 70 , 

 0ˆ 110   
0

0110ˆ 55 ,
2

         

ˆ .             . 
 

   
51.    1 2       .        

  1      .            
 2        . 

67.     ,     2014 2014 2016 2016.   
  2 2 2.   

68.    :      
4 2

3

x 1 x 1x 1 .
16 2 x 1x 1
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   , ,      

  .         
 (           ). 

          . 
            

          .   
      ¨ ¨    

     ( ).         
      

         
          ,  

            
       .  

             
          (      
    )       

  . 
   

    
1)           4, 5, 0, 

        . 
          ) 3          ) 4          ) 5          ) 6          ) 8 

: ,            
 . ,           

    .      4     
,  450  405.       5   

  ,  540  504.      ). 
2)          2€    5€. 

            50€.  
  5€    : 

           ) 5          ) 6            ) 7           ) 9          ) 11 
:            2€  

  5€.         5   
    2.     ,    

 50,       . 
3)    150€    2€,    20€   

  50€.       ; 
)    20€       2€. 
)    2€    5. 
)    50€       20€ 
)     6 
)      

:           
    150€            2€  

  20€    50€. ,    2€    
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 5  10  15 (   5) . . .  5   2€    10€, 
10   2€     10€, 15   2€   30€ 
. . .    )      2€     

  5.  ,        )     
  6   20€  6·20€=120€  5·2€=10€,  

120€+10€=130€           50€!  
      )          

   150€.           )    
  : 2 50€ 1 20€ 15 2€ 100€ 20€ 30€ 150€. 

4)              
    720;  

) 5  ) 9  ) 13  ) 20  )     
:     5 6 7 210      

           5    
). ,    9    ).       

     9 10 11 990       720   
. ,           9  

8 9 10 720 . ,      ). 
5)              99+99+99 = 27×  

) 11      ) 9      ) 99      ) 81      )     
:        99      

   99=9·11.    27        
27=3·9. ,   99+99+99=3·99  99+99+99=3·99=3·9·11=27·11. , 

    ). 
6)      

     
  ( )     ;  

) 2     ) 3     ) 4     ) 5     )  
: ,    ( )       0, 

2, 4, 6  8. ,          
            0  8. , 58, 50, 18, 

10, 80.      ). 
7)      ,   5     10 .  

  

       ,         
   .           

     .      
      40 €. 

        2 ; 
)     5     10 ,  
)     10     5   
)     5     5 ,   
)     10     10 ,    
)   

: ,             
  .          

,         2 5 3 10 40   
3 5 2 10 35 . ,          5€   

 
5 

 
1 

 
8 

 
0 
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 10€,       . 
8)      

       
5   ;  

)    ) 4   ) 1   ) 5    )   
:           5  

        5      0  5. ,  
         5   15, 35, 75  85.   

9)    ,           
   ,       50€   20€. 
 ,    ,       

 .     130€.  
         ; 
)      3    
)      4   
)      5   
)       : «   »  
)     

:       10€. ,   
   130    50   20.     

 1 50 4 2 0€0 13   
10)              

    720;  
) 5     ) 9       ) 13       ) 20       )     

:     5·6·7=210      
          5    ). , 

   9    ).         
   9·10·11=990      720   . , 

          9  8·9·10=720. 
11)  .      4 .    

    50€.    ,   
  250€    , ,     .    
       ; 

)     20€  )     250€       
)        )        20% 
)     

:    .      4   
        50€.         

    200€.        250€,      

         20%    20 250 50
100

. 

  250 50 0€20 .  
   

12)      100€    18   2€   10€; 
)    )     )    )     )    

  100   0     10   0,       
    2€    0.     2€   5  10  15. 

       5  15.    10.  
10 2 8 10 100 . 
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    : «         

».           
    ‘ ’          

            .  
 ,        ‘ ’   

  ,        . 
   ( ),        ,  

       .   , 
           

 (Ashcraft & Ridley, 2005)      
     ,       
 . 

       ,      
   ,         

.       ,    
: , , ,   . ,  

    : 
1.               

,            
/ .   

2.              
 ( - )   .    

       ,    
      .  

3.            ,   
     .      

       . 
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    ,       
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  .       ; 
      ,     

 ,           ,  
  , 
            

 ,        ,    
-    /      
 .  

               
       .   

   .  
 

 
               

   . 
  , «   »     

      .       
 ,            

              
     . 

          
(  )           

           ,   
           

.          
           

,          .  
,             
   ,       

     (Beilock, 2008).  
 

    ; 
 ,       ,      
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        :  
1.               

,  ,      . 
2.        ,   

 . 
3.              

   . 
4.             

         ,    
-    .  

5.       ,      
   ,           

     .  ,  
           , 

         
   ( , 2002). 

6.        ,   
        .    

           
      ( , 2010).  

 
 ,       

        "   
 ".      ,  

" "       
    ,     

     ,      
     . 

 

 
1)  Ashcraft, M. H. & Ridley, K. S. (2005). Math anxiety and its cognitive consequences-A 

tutorial review. In J. I. D. Campbell (Ed.), Handbook of mathematical cognition (pp. 315-
327). New York: Psychology Press. 

2)  Beilock, S. L. (2008). Math Performance in Stressful Situations. First Published. Research 
Article https://doi.org/10.1111/j.1467-8721.2008.00602.x

3)  , . (2002).     .  
   . , :  

4) , . (2010).        
. :  GUTEBERRG. 
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          (  6        
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  ,   ,         -
   (  , , ,     ).  -

               
      . 

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

                 -
.  ,  ,        

                
              -

 .          -
 .    ,        -

   . 
3   (1-2  ) : «   » 
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   .        .    

         ,       
  .     ,     -

/              , 
   ,   .  

        ’   1   -
       2020-21       

      . 
 Blog  1             
: https://blogs.sch.gr/1gymamar/?page_id=945  
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  , -
     
 . 

3  : «  ».      
           -
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4  : «escape classroom».      -
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.        
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    ).   
       

  ( )     
.         

 ,  ,     
     « »,    
    .   

   ISBN; 
              

     ISBN (International Standard Book Number).  

 

  ,      
     ,   

   ,   ISBN.  
  ISSN (    
     ), DOI 

(   )  ISMN (  
   ). 

     ISBN (International Standard Book Number)  
  (barcode)  ,     ISO-2108,   

      .   
       ISBN        

               ,  
     . 

  ISBN         ,   
,    . 

             1829 
   .  

  2007  ISBN   13 ,      , 
     ISBN    : 

1  :  EAN (European article numbering) 978  979     
  , .  
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