
 

 

 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 ϱ�ȳȵȿ��ɈɆȻȾȰȿɏɁ 
                ɇɍ͘�ȵɈɃɇ�ϮϬϮϭ�- 22 

ȵɆȳȰɇȻȰ�ɇɈȸɁ�ȳȵɏɀȵɈɆȻȰ 

ɅɉȺȰȳɃɆȵȻɃ�
ȺȵɏɆȸɀȰ 

ȻɇɈɃɆȻȾȵɇ�ȰɁȰɌɃɆȵɇ 



ȅ�ȆȣșĮȖȩȡĮȢ- ǿıĲȠȡȚțȒ�ʌȡȠıȑȖȖȚıȘ� 

ȅ�ȆȣșĮȖȩȡĮȢ�ȒĲĮȞ�ȖȚȠȢ�ĲȠȣ�ȂȞȘıȐȡȤȠȣ�

țĮȚ� ĲȘȢ� ȆȣșĮȧįĮȢ�� ȖİȞȞȒșȘțİ� ıĲȘȞ�

ȈȐȝȠ�� 

ǵĲĮȞ� įȚȑįȦıİ� ĲȚȢ� ȖȞȫıİȚȢ� ĲȠȣ� ıĲȘȞ�

ȈȐȝȠ� įİȞ� ȒĲĮȞ� țĮĲĮȞȠȘĲȩȢ� Įʌȩ� ĲȠȣȢ�

ĮȞșȡȫʌȠȣȢ�� 

īȚĮ� ĮȣĲȩ� ʌȒȖİ� ıĲȘȞ� ǿĲĮȜȓĮ 

�ıĲȠȞ ȀȡȩĲȦȞĮ ĲȘȢ ȀȐĲȦ�ǿĲĮȜȓĮȢ��ȩʌȠȣ�

țĮȚ�ĲȠȞ�ȣʌȠįȑȤĲȘțĮȞ�șİȡȝȐ�țĮȚ�İțİȓ�İȓȤİ�

țĮȚ�ĲȠȣȢ�ʌȡȫĲȠȣȢ�ȝĮșȘĲȑȢ�ĲȠȣ�� 

ȅ�ȆȣșĮȖȩȡĮȢ�ȣʌȒȡȟİ�ıȘȝĮȞĲȚțȩȢ�ǲȜȜȘȞĮȢ�ĳȚȜȩıȠĳȠȢ��ȝĮșȘȝĮĲȚțȩȢ��ȖİȦȝȑĲȡȘȢ�țĮȚ�

șİȦȡȘĲȚțȩȢ�ĲȘȢ�ȝȠȣıȚțȒȢ��ǼȓȞĮȚ�Ƞ�țĮĲİȟȠȤȒȞ�șİȝİȜȚȦĲȒȢ�ĲȦȞ�İȜȜȘȞȚțȫȞ�ȝĮșȘȝĮĲȚțȫȞ��

ıʌȠȣįĮȓȠȢ�ȝĮșȘȝĮĲȚțȩȢ�țĮȚ�İʌȚıĲȒȝȠȞĮȢ��ȖȞȦıĲȩȢ�ȖȚĮ�ĲȠ�ȆȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ��ʌȠȣ�

ȑȤİȚ�ĲȠ�ȩȞȠȝĮ�ĲȠȣ�� 

ǻȘȝȚȠȪȡȖȘıİ� ȑȞĮ� ȐȡĲȚȠ� ıȪıĲȘȝĮ� ȖȚĮ� ĲȘȞ� İʌȚıĲȒȝȘ� ĲȦȞ�ȠȣȡȐȞȚȦȞ�ıȦȝȐĲȦȞ� ȈȣȤȞȐ�

ĮȞĮĳȑȡİĲĮȚ�ʌȦȢ�țĮȚ�ȒĲĮȞ�ȚįȡȣĲȒȢ�İȞȩȢ�ȝȣȘĲȚțȠȪ�ĳȚȜȠıȠĳȚțȠȪ�țȚȞȒȝĮĲȠȢ�ʌȠȣ�ȜİȖȩĲĮȞ�

ȆȣșĮȖȠȡȚıȝȩȢ- ȆȣșĮȖȩȡİȚȠȚ�ĭȚȜȩıȠĳȠȚ� 

ȆȣșĮȖȩȡİȚȠȚ�ĳȚȜȩıȠĳȠȚ 

ȅȚ ȆȣșĮȖȩȡİȚȠȚ� ĳȚȜȩıȠĳȠȚ İȓȞĮȚ� ȝȚĮ�

ĳȚȜȠıȠĳȚțȒ�� șȡȘıțİȣĲȚțȒ� țĮȚ� ʌȠȜȚĲȚțȒ�

ıȤȠȜȒ�ʌȠȣ�ȚįȡȪșȘțİ�ĲȠȞ��Ƞ�ĮȚȫȞĮ�ʌ�ȋ�Įʌȩ�

ĲȠȞ ȆȣșĮȖȩȡĮ� ıĲȠȞ ȀȡȩĲȦȞĮ ĲȘȢ ȀȐĲȦ�

ǿĲĮȜȓĮȢ�� ȅ� ȆȣșĮȖȩȡĮȢ� įȓįĮıțİ� ĲȠȣȢ� -țĮȚ�

ĲȦȞ�įȣȠ�ĳȪȜȦȞ- ȝĮșȘĲȑȢ�ĲȠȣ��Ǿ�įȚįĮıțĮȜȓĮ�

ȖȚȞȩĲĮȞ� ȝİ� ʌȡȠĳȠȡȚțȩ� ĲȡȩʌȠ� țĮȚ� ȠȚ�

ʌȡȠȨʌȠșȑıİȚȢ�ȖȚĮ�ĲȘȞ�İȓıȠįȠ�ĲȦȞ�ȝĮșȘĲȫȞ�

ȒĲĮȞ�ĮȣıĲȘȡȑȢ� 

ȅȚ�ȆȣșĮȖȩȡİȚȠȚ�ĮʌȑįȚįĮȞ�ʌȠȜȪ�ȝİȖȐȜȘ�ıȘȝĮıȓĮ�ıĲĮ ȂĮșȘȝĮĲȚțȐ��ʌȡİıȕİȪȠȞĲĮȢ�ȩĲȚ�

ĮȣĲȐ�ĮʌȠĲİȜȠȪȞ�ĲȘȞ�Ƞįȩ�ȖȚĮ�ĲȘȞ�ĮʌİȜİȣșȑȡȦıȘ�ĲȘȢ�ȥȣȤȒȢ��ǺȐıİȚ�ĲȘȢ�ʌİʌȠȓșȘıȘȢ�ĲȠȣ�

ȆȣșĮȖȩȡĮ� ʌȦȢ ©ĲĮ� ıĲȠȚȤİȓĮ� ĲȦȞ� ĮȡȚșȝȫȞ� İȓȞĮȚ� ıĲȠȚȤİȓĮ� ȩȜȦȞ� ĲȦȞ� ȩȞĲȦȞª�� ȠȚ�

ȆȣșĮȖȩȡİȚȠȚ�ĮʌȑįȦıĮȞ�ıĲȘȞ ǹȡȚșȝȘĲȚțȒ ȝȑȖȚıĲȘ�ıȘȝĮıȓĮ��ȝİȜİĲȫȞĲĮȢ�ĲȚȢ�ȚįȚȩĲȘĲȑȢ�

https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
https://el.wikipedia.org/wiki/%CE%91%CF%81%CE%B9%CE%B8%CE%BC%CE%B7%CF%84%CE%B9%CE%BA%CE%AE


ĲȘȢ��  ȅ� ȝĮșȘĲȒȢ� ȑʌȡİʌİ� ȞĮ� ȣȚȠșİĲȒıİȚ� ȑȞĮȞ� İȞĲİȜȫȢ� įȚĮĳȠȡİĲȚțȩ� ĲȡȩʌȠ� ȗȦȒȢ�� ȞĮ�

ĮıțȘșİȓ� ıĲȘȞ� İȖțȡȐĲİȚĮ�� ȞĮ� ĲȘȡİȓ� ĮʌȩȜȣĲȘ� ıȚȦʌȒ� ȖȚĮ� țȐʌȠȚĮ� ȑĲȘ�� ȞĮ� ĮʌȑȤİȚ� Įʌȩ�

ıȣȖțİțȡȚȝȑȞİȢ�ĲȡȠĳȑȢ�țĮȚ�ȞĮ�țȐȞİȚ�țĮșĮȡȝȠȪȢ� 

ȅȚ� ȖȞȫıİȚȢ� ȝĮȢ� ȖȚĮ� ĲȠȣȢ� ʌȣșĮȖȩȡİȚȠȣȢ�� ȩʌȦȢ� țĮȚ� ȖȚĮ� ĲȠȞ� ȓįȚȠ� ĲȠȞ� ȆȣșĮȖȩȡĮ��

ĮȞĲȜȠȪȞĲĮȚ� ĮʌȠțȜİȚıĲȚțȐ� Įʌȩ� ȑȡȖĮ� ȝİĲĮȖİȞȑıĲİȡȦȞ� ıȣȖȖȡĮĳȑȦȞ�� ıĲȠȣȢ� ȠʌȠȓȠȣȢ�

ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ� țĮȚ� ȠȚ� ȜİȖȩȝİȞȠȚ ©ȃİȠʌȣșĮȖȩȡİȚȠȚª�� ǹȞĮʌȩĳİȣțĲĮ� ȜȠȚʌȩȞ�� İȓȞĮȚ�

ĮįȪȞĮĲȠȞ�ȞĮ�ĮʌȠįİȚȤșİȓ�ĲȚ�ʌȡĮȖȝĮĲȚțȐ�ĮȞȒțİȚ�ıĲȘ�ıțȑȥȘ�ĲȠȣ�ȓįȚȠȣ�ĲȠȣ�ȆȣșĮȖȩȡĮ�țĮȚ�

ĲȚ�ıĲȠȣȢ�ȝĮșȘĲȑȢ�ĲȠȣ� 

ǻȪȠ�İțįȠȤȑȢ�ȣʌȐȡȤȠȣȞ�ȖȚĮ�ĲȠ�șȐȞĮĲȠ�ĲȠȣ�� 

x ȈȪȝĳȦȞĮ� ȝİ� ĲȠ� ǻȚȠȖȑȞȘ� ȁĮȑȡĲȚȠ�� ȠȚ� ȀȡȠĲȦȞȚȐĲİȢ� ĲȠȞ� ȑıĳĮȟĮȞ� ȝĮȗȓ� ȝİ�

ĲİĲȡĮțȩıȚȠȣȢ�ȝĮșȘĲȑȢ�ĲȠȣ��ȅ�ȜȩȖȠȢ�ĲȘȢ�ıĳĮȖȒȢ�ĲȠȣ��ıȪȝĳȦȞĮ�ʌȐȞĲĮ�ȝİ�ĲȘȞ�

ȓįȚĮ�ȝĮȡĲȣȡȓĮ�� İȓȞĮȚ�Ƞ�ĳȩȕȠȢ� ĲȘȢ�ȝİȖȐȜȘȢ�įȪȞĮȝȘȢ�ʌȠȣ�İȓȤİ�ĮʌȠțĲȒıİȚ�ıĲȘȞ�

ʌȩȜȘ�ĲȠȣ�ȀȡȩĲȦȞĮ�țĮȚ�Ș�ıȣțȠĳĮȞĲȓĮ��Įʌȩ�İȤșȡȠȪȢ�ĲȠȣ��ȖȚĮ�ĲȘȞ�İȖțĮșȓįȡȣıȘ�

ĲȣȡĮȞȞȓĮȢ� 

x ȈȪȝĳȦȞĮ� ȝİ� ĲȠȞ� ǻȚțĮȓĮȡȤȠ�� Ƞ� ȆȣșĮȖȩȡĮȢ�� ĮĳȠȪ� țĮĲȑĳȣȖİ� ıĲȠ� Țİȡȩ� ĲȦȞ�

ȂȠȣıȫȞ� ıĲȠ�ȂİĲĮʌȩȞĲȚȠ�� ȝȑȞİȚ� ıĮȡȐȞĲĮ� ȝȑȡİȢ� ȞȘıĲȚțȩȢ� țĮȚ� ʌİșĮȓȞİȚ� Įʌȩ�

ĮıȚĲȓĮ� 

ȅ�ȃȩȝȠȢ�ĲȘȢ�ȈȚȦʌȒȢ 
ȅ�ȆȣșĮȖȩȡĮȢ�ȩʌȦȢ�İȓȞĮȚ�ȖȞȦıĲȩ�İʌȑȕĮȜİ�ĲȠȞ�ȞȩȝȠȞ�ĲȘȢ�ıȚȦʌȒȢ�ıİ�ȩĲȚ�ĮĳȠȡȠȪıİ�ĲȚȢ�

įȚįĮıțĮȜȓİȢ�ĲȠȣ��ıĲȠȞ�ȀȡȩĲȦȞĮ�ĲȘȢ�ȞȠĲȓȠȣ�ǿĲĮȜȓĮȢ���ǹʌȩ�İțİȓ�ʌȡȠȑȡȤİĲĮȚ�țĮȚ�Ș�ȜȑȟȘ�

2PHUWj��ʌȠȣ�ȤȡȘıȚȝȠʌȠȚİȓ�Ș�ȝĮĳȓĮ�ıĲȘȞ�ǿĲĮȜȓĮ��2PHUWj� �țȫįȚȟ�ĲȚȝȒȢ�ıȚȦʌȒȢ���ĲȦȞ�

ȜİȖȠȝȑȞȦȞ�©ĮȡȡȒĲȦȞ�įȠȖȝȐĲȦȞª� 

ǲĲıȚ�ĮʌĮȖȩȡİȣİ��ıĲȠȣȢ�ȝĮșȘĲȑȢ�ĲȠȣ�ȞĮ�ĮʌȠțĮȜȪʌĲȠȣȞ�ĲĮ�įȚįĮıțȩȝİȞĮ��țĮșȫȢ�țĮȚ�ĲȚȢ�

İʌȚĲİȜȠȪȝİȞİȢ� ȚİȡȠȣȡȖȓİȢ�� ȉȑȜȠȢ�� İʌȑȕĮȜİ� ĮĲȚȝȦĲȚțȒ� ȑȟȠįȠ� Įʌȩ� ĲȘȞ� ıȤȠȜȒ� ĲȠȣ� ıİ�

ȩıȠȣȢ�ʌĮȡȑȕĮȚȞĮȞ�ĲȠȞ�©ȞȩȝȠ�ĲȘȢ�ıȚȦʌȒȢª� 

ȆȣșĮȖȩȡİȚĮ�ȡȘĲȐ 



�ȉĮȢ�ȜİȦĳȩȡȠȣȢ�ȝȘ�ȕĮįȓȗİȚȞ�

 
      ȂȘ�ȕĮįȓȗİȚȢ�ıĲȠȣȢ�İȪțȠȜȠȣȢ�įȡȩȝȠȣȢ� 

 



�ǺȓȠȞ�ĮȚȡİȓıșĮȚ�ĲȠȞ�ȐȡȚıĲȠȞ�

 

  ȃĮ�įȚĮȜȑȖİȚȢ�ĲȠȞ�ȐȡȚıĲȠ�ȕȓȠ� 





�ȈȚȖȐȞ�ĲȘȞ�ĮȜȒșİȚĮȞ�ȤȡȣıȩȞ�İıĲȚ�șȐʌĲİȚȞ�

 

ȉȠ�ȞĮ�țȡȪȕİȚȢ�ĲȘȞ�ĮȜȒșİȚĮ�İȓȞĮȚ�ıĮȞ�ȞĮ�șȐȕİȚȢ�

ȤȡȣıȐĳȚ� 

 



�ȋȡȘ�ıȚȖȐȞ�Ȓ�țȡİȓııȠȞĮ�ıȚȖȒȢ�ȜȑȖİȚȞ�

 

ȆȡȑʌİȚ�ȞĮ�ıȚȦʌȐȢ�Ȓ�ȞĮ�ȜİȢ�ȜȩȖȚĮ�ĮȞȫĲİȡĮ�Įʌ¶�

ĲȘ�ıȚȦʌȒ� 

 



�ǼȞ�ȠȡȖȒ�ȝȒĲİ�ȜȑȖİȚȞ�ȝȒĲİ�ʌȡȐĲĲİȚȞ�

 

ǵĲĮȞ�İȓıĮȚ�ȠȡȖȚıȝȑȞȠȢ�ȠȪĲİ�ȞĮ�ȜİȢ�ȠȪĲİ�ȞĮ�İȞİȡȖİȓȢ� 

                                                                                             



�ǹʌĮȚįİȣıȓĮ�ʌȐȞĲȦȞ�ʌĮșȫȞ�ȝȒĲȘȡ�

 

Ǿ�ĮȖȡĮȝȝĮĲȠıȪȞȘ�İȓȞĮȚ�ȝȘĲȑȡĮ�ȩȜȦȞ�ĲȦȞ�ʌĮșȫȞ� 

 



�ǻȠȣȜİȪİȚȞ�ʌȐșİıȚ�ȤĮȜİʌȫĲİȡȠȞ�Ȓ�ĲȣȡȐȞȞȠȚȢ�

 

ȆİȡȚııȩĲİȡȠ�ȠįȣȞȘȡȩ�ȞĮ�İȓıĮȚ�įȠȪȜȠȢ�ıİ�ʌȐșȘ�ʌĮȡȐ�ıİ�ĲȣȡȐȞȞȠȣȢ� 

 



�ǲȞ�ĮȡȤȐ�ʌȐȞĲȦȞ�

 

ȉȠ�ȑȞĮ�İȓȞĮȚ�Ș�ĮȡȤȒ�ĲȦȞ�ʌȐȞĲȦȞ� 

 



�ĬİȩȢ�Įİȓ�ȖİȦȝİĲȡİȓ�

 

ȅ�ĬİȩȢ�ʌȐȞĲȠĲİ�ȖİȦȝİĲȡİȓ� 

 



�ǹȡȤȒ�ȒȝȚıȣ�ʌĮȞĲȩȢ

 

Ǿ�ǹȡȤȒ�İȓȞĮȚ�ĲȠ�ȒȝȚıȣ�ĲȠȣ�ʌĮȞĲȩȢ 

 

 

 

 

 



ȆȣșĮȖȩȡİȚȠ�ĬİȫȡȘȝĮ±ǻȚĮĲȪʌȦıȘ 

ȉȠ ȆȣșĮȖȩȡİȚȠ� �șİȫȡȘȝĮ�  Ȓ  șİȫȡȘȝĮ� � ĲȠȣ�ȆȣșĮȖȩȡĮ�Ȓ�ĬİȫȡȘȝĮ�ĲȘȢ� İțĮĲȩȝȕȘȢ�

ıĲĮ ȝĮșȘȝĮĲȚțȐ�� İȓȞĮȚ� ıȤȑıȘ ĲȘȢ İȣțȜİȓįİȚĮȢ� ȖİȦȝİĲȡȓĮȢ ĮȞȐȝİıĮ� ıĲȚȢ� ʌȜİȣȡȑȢ�

İȞȩȢ ȠȡșȠȖȫȞȚȠȣ�ĲȡȚȖȫȞȠȣ��ȈȣȞİʌȫȢ��ĮʌȠĲİȜİȓ șİȫȡȘȝĮ ĲȘȢ�İʌȓʌİįȘȢ  ȖİȦȝİĲȡȓĮȢ.  

ȈȪȝĳȦȞĮ� ȝİ� ĲȠ� ȆȣșĮȖȩȡİȚȠ� ĬİȫȡȘȝĮ�� ʌȠȣ� İȟ� ȠȞȩȝĮĲȠȢ� ĮʌȠįȓįİĲĮȚ� ıĲȠȞ� ĮȡȤĮȓȠ�

ǲȜȜȘȞĮ�ĳȚȜȩıȠĳȠ ȆȣșĮȖȩȡĮ: 

©ਥȞ� ĲȠȢ� ੑȡșȠȖȦȞȓȠȚȢ� � ĲȡȚȖȫȞȠȚȢ� � Ĳઁ� ਕʌઁ� � ĲોȢ� ĲȞ� ੑȡșȞ� ȖȦȞȓĮȞ� � ਫ਼ʌȠĲİȚȞȠȪıȘȢ�

ʌȜİȣȡ઼Ȣ��ĲİĲȡȐȖȦȞȠȞ��ıȠȞ�ਥıĲ��ĲȠȢ��ਕʌઁ�ĲȞ��ĲȞ�ੑȡșȞ��ȖȦȞȓĮȞ��ʌİȡȚİȤȠȣıȞ�

ʌȜİȣȡȞ�ĲİĲȡĮȖȫȞȠȚȢª� 

 

ǻȘȜĮįȒ�� ©ĲȠ� ĲİĲȡȐȖȦȞȠ� ĲȘȢ�

ȣʌȠĲİȓȞȠȣıĮȢ �ĲȘȢ� ʌȜİȣȡȐȢ� ʌȠȣ�

ȕȡȓıțİĲĮȚ�ĮʌȑȞĮȞĲȚ�Įʌȩ�ĲȘȞ ȠȡșȒ�

ȖȦȞȓĮ) İȞȩȢ� ȠȡșȠȖȫȞȚȠȣ�

ĲȡȚȖȫȞȠȣ�ȚıȠȪĲĮȚ�ȝİ�ĲȠ�ȐșȡȠȚıȝĮ�

ĲȦȞ� ĲİĲȡĮȖȫȞȦȞ� ĲȦȞ� įȪȠ�

țĮșȑĲȦȞ�ʌȜİȣȡȫȞª� 

ȉȠ�șİȫȡȘȝĮ�ȝʌȠȡİȓ�ȞĮ�ȖȡĮĳİȓ�ȦȢ�

İȟȓıȦıȘ�ıȣıȤİĲȓȗȠȞĲĮȢ�ĲĮ�ȝȒțȘ�ĲȦȞ�ʌȜİȣȡȫȞ�Į��ȕ�țĮȚ�Ȗ��ʌȠȣ�ȠȞȠȝȐȗİĲĮȚ�ʌȣșĮȖȩȡİȚĮ�

İȟȓıȦıȘ� 

        Į2 �ȕ2 Ȗ2 

ȉȘ� ʌĮȡĮʌȐȞȦ� ĮȡȤĮȓĮ� įȚĮĲȪʌȦıȘ� ĲȘȢ� ʌȡȩĲĮıȘȢ� ĲȠȣ� İȞ� ȜȩȖȦ� șİȦȡȒȝĮĲȠȢ� ʌĮȡȑȤİȚ�

Ƞ ǼȣțȜİȓįȘȢ ıĲȠ� ʌȡȫĲȠ� ȕȚȕȜȓȠ� ĲȦȞ ȈĲȠȚȤİȓȦȞ īİȦȝİĲȡȓĮȢ� ĲȠȣ� ���Ș� ʌȡȩĲĮıȘ�� ȝİ�

ıȤİĲȚțȒ�ĮʌȩįİȚȟȘ�ʌȠȣ�țĮĲȐ�ʌĮȡȐįȠıȘ�ȠĳİȓȜİĲĮȚ�ıĲȠȞ�ȆȣșĮȖȩȡĮ� 

ǼʌȓıȘȢ��ıȪȝĳȦȞĮ�ȝİ�ĲȘȞ�ʌĮȡȐįȠıȘ��ȝİĲȐ�ĲȘȞ�ĮȞĮțȐȜȣȥȒ�ĲȠȣ�ĮȣĲȒ�șȣıȓĮıİ�ʌȡȠȢ�ĲȠȣȢ�

șİȠȪȢ İțĮĲȩȝȕȘ �����ȕȩįȚĮ���ȖȚ
�ĮȣĲȩ�țĮȚ�ĲȠ�șİȫȡȘȝĮ�ĮȣĲȩ�ȠȞȠȝȐıșȘțİ�©ǼțĮĲȩȝȕȘª�

Ȓ�©ĬİȫȡȘȝĮ�İțĮĲȩȝȕȘȢª� 

https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
https://el.wikipedia.org/wiki/%CE%95%CF%85%CE%BA%CE%BB%CE%B5%CE%AF%CE%B4%CE%B5%CE%B9%CE%B1_%CE%B3%CE%B5%CF%89%CE%BC%CE%B5%CF%84%CF%81%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9F%CF%81%CE%B8%CE%BF%CE%B3%CF%8E%CE%BD%CE%B9%CE%BF_%CF%84%CF%81%CE%AF%CE%B3%CF%89%CE%BD%CE%BF
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%8E%CF%81%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%BC%CE%B5%CF%84%CF%81%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CF%85%CE%B8%CE%B1%CE%B3%CF%8C%CF%81%CE%B1%CF%82_%CE%BF_%CE%A3%CE%AC%CE%BC%CE%B9%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9F%CF%81%CE%B8%CE%AE_%CE%B3%CF%89%CE%BD%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9F%CF%81%CE%B8%CE%AE_%CE%B3%CF%89%CE%BD%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%95%CF%85%CE%BA%CE%BB%CE%B5%CE%AF%CE%B4%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%A3%CF%84%CE%BF%CE%B9%CF%87%CE%B5%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%95%CE%BA%CE%B1%CF%84%CF%8C%CE%BC%CE%B2%CE%B7


ǿıȤȪİȚ�țĮȚ�ĲȠ�ĮȞĲȓıĲȡȠĳȠ�ȆȣșĮȖȩȡİȚȠ�ĬİȫȡȘȝĮ��ȩĲȚ�įȘȜĮįȒ��ĮȞ�ȚıȤȪİȚ�Ș�ʌĮȡĮʌȐȞȦ�

ıȤȑıȘ� ȝİĲĮȟȪ� ĲȦȞ� ʌȜİȣȡȫȞ� İȞȩȢ� ĲȡȚȖȫȞȠȣ�� Į2 �� ȕ2  � Ȗ2  ĲȩĲİ� ĲȠ� ĲȡȓȖȦȞȠ� İȓȞĮȚ�

ȠȡșȠȖȫȞȚȠ� 

ȋȦȡȓȢ� ȞĮ� ȑȤİȚ� ȠȡȚıĲİȓ� Ș� ȑȞȞȠȚĮ� ĲȘȢ� ©įȪȞĮȝȘȢª� ȝİ� ĲȘȞ� ıȘȝİȡȚȞȒ� ĲȘȢ� ȝȠȡĳȒ�� Ƞ�

ȆȣșĮȖȩȡĮȢ�įİȞ�șĮ�ȝʌȠȡȠȪıİ�ȞĮ�ȖȡȐȥİȚ�ĲȘȞ�ıȤȑıȘ��
2 2 2D E J�   .  

ȋȡȘıȚȝȠʌȠȓȘıİ� ȜȠȚʌȩȞ� ĲȠ� ʌĮȡĮțȐĲȦ� ıȤȒȝĮ�� İȟȘȖȫȞĲĮȢ� ʌȦȢ� ĲȠ� İȝȕĮįȩȞ� ĲȦȞ� įȪȠ�

ȝȚțȡȩĲİȡȦȞ�ĲİĲȡĮȖȫȞȦȞ�ȚıȠȪĲĮȚ�ĮțȡȚȕȫȢ�ȝİ�ĲȠ�İȝȕĮįȩȞ�ĲȠȣ�ȝİȖĮȜȪĲİȡȠȣ� 

ȂȚĮ�ĲİȡȐıĲȚĮ�ȝĮșȘȝĮĲȚțȒ�ĮȞĮțȐȜȣȥȘ�ȖȚĮ�ĲĮ�įİįȠȝȑȞĮ�ĲȘȢ�İʌȠȤȒȢ��İȓȤİ�ĮʌȠĲȣʌȦșİȓ�

ıİ�ĮȣĲȩ�ĲȠ�ĮʌȜȩ�ıȤȒȝĮ��ȀĮșȑȞĮ�Įʌȩ�ĲĮ�įȪȠ�ȝİȖȐȜĮ�ĲİĲȡȐȖȦȞĮ�ĲȘȢ�İȚțȩȞĮȢ�ʌİȡȚȑȤİȚ�

ĲȑııİȡĮ�ȓıĮ�ĲȡȓȖȦȞĮ��ȖİȖȠȞȩȢ�ʌȠȣ�ıȘȝĮȓȞİȚ�ʌȦȢ�Ș�ȜİȣțȒ�ʌİȡȚȠȤȒ�ĲȦȞ�įȪȠ�ĲİĲȡĮȖȫȞȦȞ�

ʌȡȑʌİȚ�ȞĮ�ȑȤİȚ�ȓıȠ�İȝȕĮįȩȞ� 

 

 

 

 

 

 

 

 



ǹʌȠįİȓȟİȚȢ�ĲȠȣ�ʌȣșĮȖȩȡİȚȠȣ�șİȦȡȒȝĮĲȠȢ� 

ǹȡȤĮȚȩĲȘĲĮ  

 

x ȆȣșĮȖȩȡİȚĮ�ĮʌȩįİȚȟȘ 

ȉȠ�ʌȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ�ȒĲĮȞ�ȖȞȦıĲȩ�ʌȠȜȪ�ʌȡȚȞ�

ĲȠȞ�ȆȣșĮȖȩȡĮ�� ĮȜȜȐ�ĳĮȓȞİĲĮȚ�ȞĮ� İȓȞĮȚ�ĮȣĲȩȢ�Ƞ�

ʌȡȫĲȠȢ�ʌȠȣ�țĮĲȐĳİȡİ�ȞĮ�ĲȠ�ĮʌȠįİȓȟİȚ��Ȉİ�țȐșİ�

ʌİȡȓʌĲȦıȘ��Ș�ĮʌȩįİȚȟȘ�ʌȠȣ�ĲȠȣ�ĮʌȠįȓįİĲĮȚ�İȓȞĮȚ�

ʌȠȜȪ� ĮʌȜȒ� țĮȚ� ȠȞȠȝȐȗİĲĮȚ� ĮʌȩįİȚȟȘ� ȝİ�

ĮȞĮțĮĲĮȞȠȝȒ� 

ȀĮșȑȞĮ� Įʌȩ� ĲĮ� įȪȠ� ȝİȖȐȜĮ� ĲİĲȡȐȖȦȞĮ� ĲȘȢ�

İȚțȩȞĮȢ�ʌİȡȚȑȤİȚ�ĲȑııİȡĮ�ȓıĮ ĲȡȓȖȦȞĮ�țĮȚ�Ș�ȝȩȞȘ�

įȚĮĳȠȡȐ�ĲȠȣȢ�İȓȞĮȚ�ȩĲȚ�ĲĮ�ĲİĲȡȐȖȦȞĮ�țĮĲĮȞȑȝȠȞĲĮȚ�įȚĮĳȠȡİĲȚțȐ��īȚĮ�ĮȣĲȩ�ĲȠ�ȜȩȖȠ��Ș�

ȜİȣțȒ�ʌİȡȚȠȤȒ�ĲȦȞ�įȪȠ�ĲİĲȡĮȖȫȞȦȞ�ʌȡȑʌİȚ�ȞĮ�ȑȤİȚ�ȓıȠ�İȝȕĮįȩȞ��ȅ�ȣʌȠȜȠȖȚıȝȩȢ�ĲȦȞ�

İȝȕĮįȫȞ�ĲȦȞ�ȜİȣțȫȞ�ʌİȡȚȠȤȫȞ��ȠįȘȖİȓ�ıĲȠ�ʌȣșĮȖȩȡİȚȠ șİȫȡȘȝĮ�țĮȚ�ĮʌȠįİȚțȞȪİȚ�ĲȠ�

ȗȘĲȠȪȝİȞȠ� 

ȉȠ� ȖİȖȠȞȩȢ� ȩĲȚ� ĮȣĲȒ� Ș� ʌȠȜȪ� ĮʌȜȒ� ĮʌȩįİȚȟȘ� ĮʌȠįȓįİĲĮȚ� ıĲȠȞ� ȆȣșĮȖȩȡĮ�� ıȣȤȞȐ�

ĮȞĮĳȑȡİĲĮȚ� ıİ� ıȣȖȖȡȐȝȝĮĲĮ� ĲȠȣ� ȝİĲĮȖİȞȑıĲİȡȠȣ� ǲȜȜȘȞĮ� ĳȚȜȩıȠĳȠȣ� țĮȚ�

ȝĮșȘȝĮĲȚțȠȪ��ȆȡȩțȜȠȣ� 

 

x ǼȣțȜİȓįİȚĮ�ĮʌȩįİȚȟȘ 

Ǿ� ĮʌȩįİȚȟȘ� ĲȠȣ� ǼȣțȜİȓįȘ� İȓȞĮȚ� ȖİȦȝİĲȡȚțȒ� țĮȚ�

ıĲȘȡȓȗİĲĮȚ�ıĲȠ�įȚʌȜĮȞȩ ıȤȒ�Į��ȅ�ǼȣțȜİȓįȘȢ�ĮʌȑįİȚȟİ�

ȩĲȚ� ĲĮ� ĲİĲȡȐȖȦȞĮ� ǹīĬǿ� țĮȚ� ǹǺǽǾ� ȑȤȠȣȞ� ĲȠ� ȓįȚȠ�

İȝȕĮįȩȞ��İ�ĲĮ�ȠȡșȠȖȫȞȚĮ�īȁȀ¨�țĮȚ�Ǻ¨ȀǼ�ĮȞĲȓıĲȠȚȤĮ��

īȚĮ� ĲȘȞ� ĮʌȩįİȚȟȘ� ĲȘȢ� ʌȡȫĲȘȢ� Țıİ�ȕĮįȚțȩĲȘĲĮȢ�

ȤȡȘıȚȝȠʌȠȓȘıİ� ĲȘȞ� ȚıȩĲȘĲĮ� ĲȦȞ� ĲȡȚȖȫȞȦȞ� ǺīĬ� țĮȚ�

ǹīȁ�țĮȚ�ĲȠ�ȩĲȚ�ĲȠ�İȝȕĮįȩȞ�ĲȠȣ�ĲȡȚȖȫȞȠȣ�ǺīĬ�İȓȞĮȚ�ȓıȠ�

�İ�ĲȠ��Țıȩ�ĲȠȣ�İȝȕĮįȠȪ�ĲȠȣ�ĲİĲȡĮȖȫȞȠȣ�ǹīĬǿ��İʌİȚįȒ�

ȑȤȠȣȞ�ĲȘȞ�ȓįȚĮ�ȕȐıȘ�Ĭī�țĮȚ�Ș�țȠȡȣĳȒ�Ǻ�İȓȞĮȚ�ıȘ�İȓȠ�

ĲȘȢ�İȣșİȓĮȢ�ǿǹ��Ș�ȠʌȠȓĮ�İȓȞĮȚ�ʌĮȡȐȜȜȘȜȘ�ĲȘȢ�Ĭī��īȚĮ�ĲȠȞ�ȓįȚȠ�ȜȩȖȠ�țĮȚ�ĲȠ�İȝȕĮįȩȞ�ĲȠȣ�

ĲȡȚȖȫȞȠȣ�ǹīȁ�İȓȞĮȚ�ȓıȠ��İ�ĲȠ��Țıȩ�ĲȠȣ�İȝȕĮįȠȪ�ĲȠȣ�ȠȡșȠȖȦȞȓȠȣ�īȁȀ¨���Ȃİ�ĮȞȐȜȠȖȠ�

ĲȡȩʌȠ�ĮʌȠįİȚțȞȪİĲĮȚ�țĮȚ�Ș�Țıİ�ȕĮįȚțȩĲȘĲĮ�ĲȦȞ�ıĲȤȘȝȐĲȦȞ�ǹǺǽǾ�țĮȚ�Ǻ¨ȀǼ 



ȃİȩĲİȡȘ�İʌȠȤȒ 

 

x Leonardo Da Vinci 

Ǿ� ĮʌȩįİȚȟȘ� ĲȠȣ� ȆȣșĮȖȠȡİȓȠȣ� șİȦȡȒ�ĮĲȠȢ� ʌȠȣ�

ĮʌȠįȓįİĲĮȚ� ıĲȠȞ� �İȖȐȜȠ� ǿĲĮȜȩ� ȗȦȖȡȐĳȠ��

țĮȜȜȚĲȑȤȞȘ� țĮȚ� İʌȚıĲȒ�ȠȞĮ� ĲȘȢ� ǹȞĮȖȑȞȞȘıȘȢ�

Leonardo GD� 9LQFL� ıĲȘȡȓȗİĲĮȚ� ıĲȠ� ʌĮȡĮʌȐȞȦ�

ıȤȒ�Į��ȉĮ� İȟȐȖȦȞĮ�¨īǺǾǽǼ� �țȩțțȚȞȠ� Ȥȡȫ�Į��

țĮȚ� ǹīȀǿĬǺ� ��ʌȜİ� Ȥȡȫ�Į�� İȓȞĮȚ� Țıİ�ȕĮįȚțȐ��

İʌİȚįȒ�ĲĮ�ĲİĲȡȐʌȜİȣȡĮ�Ǽ¨Ǿǽ��¨īǺǾ��ǹīȀǿ�țĮȚ�

ǹǿĬǺ�İȓȞĮȚ� ȓıĮ��İĲĮȟȪ�ĲȠȣȢ��ǺĮıȚțȒ�ıȤȑıȘ�ȖȚĮ�

ĲȘȞ� ĮʌȩįİȚȟȘ� ĲȘȢ� ȚıȩĲȘĲĮȢ� ĲȦȞ� ĲİĲȡĮʌȜİȪȡȦȞ�

ĮȣĲȫȞ�İȓȞĮȚ�Ș�ȚıȩĲȘĲĮ�ĲȦȞ�ȠȟİȚȫȞ�ȖȦȞȚȫȞ�ĲȠȣȢ�ȩʌȠȣ�țȐșİ��ȓĮ�İȓȞĮȚ���Ƞ ��ǹȣĲȩ��ȖȚĮ��İȞ�

ĲĮ� ĲİĲȡȐʌȜİȣȡĮ� Ǽ¨Ǿǽ�� ¨īǺǾ� İȓȞĮȚ� ʌȡȠĳĮȞȑȢ�� ȖȚĮ� įİ� ĲĮ� ǹīȀǿ� țĮȚ� ǹǿĬǺ�

ĮʌȠįİȚțȞȪİĲĮȚ�ıȤİĲȚțȐ�İȪțȠȜĮ��ǼʌȠʌĲȚțȐ�Ș�ȚıȩĲȘĲĮ�ĲȦȞ�ĲİĲȡĮʌȜİȪȡȦȞ�ĮȣĲȫȞ�ĳĮȓȞİĲĮȚ�

ıĲĮ�ʌĮȡĮțȐĲȦ�ıȤȒȝĮĲĮ� 

 
 

ǹȞ�� ĲȫȡĮ�� Įʌȩ� ĲĮ� Țıİ�ȕĮįȚțȐ� İȟȐȖȦȞĮ�

¨īǺǾǽǼ� țĮȚ� ǹīȀǿĬǺ� ĮĳĮȚȡȑıȠȣ�İ� ĲĮ� ȓıĮ�

ĲȡȓȖȦȞĮ� ǹǺī� �țȠȚȞȩ��� ǹǽǼ� țĮȚ� ǿĬȀ�� ĲȩĲİ�

ʌȡȠțȪʌĲİȚ� ĲȠ�ıȣ�ʌȑȡĮı�Į�ĲȠȣ�ȆȣșĮȖȠȡİȓȠȣ�

șİȦȡȒ�ĮĲȠȢ� 

 

 

 

 

  



x James Abram Garfield  

ȅ� -DPHV� $EUDP�

*DUILHOG�ĲȠ������ȖȚĮ�ĲȠ�

ȆȣșĮȖȩȡİȚȠ� șİȫȡȘȝĮ 

ȑįȦıİ� �ȓĮ� ʌȠȜȪ� ȦȡĮȓĮ�

ĮȜȖİȕȡȚțȒ� ĮʌȩįİȚȟȘ�� Ș�

ȠʌȠȓĮ� ıĲȘȡȓȗİĲĮȚ� ıĲȠ�

ʌĮȡĮʌȐȞȦ�ĲȡĮʌȑȗȚȠ�� 

Ǿ� ĮʌȩįİȚȟȘ� ʌȡȠțȪʌĲİȚ�

ĮȞ� İțĳȡȐıȠȣȝİ ĲȠ�

İȝȕĮįȩȞ ĲȠȣ� ĲȡĮʌİȗȓȠȣ�

ȀȁȂȃ��İ�įȪȠ�ĲȡȩʌȠȣȢ���İ�ĲȠȞ�ĲȪʌȠ�ĲȠȣ�İȝȕĮįȠȪ�ĲȠȣ�ĲȡĮʌİȗȓȠȣ�țĮȚ�ȦȢ�ȐșȡȠȚıȝȐ ĲȦȞ�

İȝȕĮįȫȞ ĲȦȞ�ȠȡșȠȖȦȞȓȦȞ�ĲȡȚȖȫȞȦȞ�Ȁȁȇ��ȇȁȂ�țĮȚ�ȃȇȂ�ʌȠȣ�ĲȠ�įȚĮȝİȡȓȗȠȣȞ��ǲĲıȚ�

ȑȤȠȣȝİ:  

 

ሺߋߊ߉߈ሻ ൌ
ሺߛ  ߚሻሺߚ  ሻߛ

ʹ ൌ
ߛߚ
ʹ 

ߛߚ
ʹ 

ଶߙ

ʹ  

֞ ଶߚ  ଶߛ�  ߛߚʹ ൌ ߛߚʹ   ଶߙ

֞ ଶߚ  ଶߛ ൌ  ଶߙ

x Albert Einstein 

O ʌĮıȓȖȞȦıĲȠȢ�ĳȣıȚțȩȢ�Albert Einstein ıİ�ȘȜȚțȓĮ�ȝȩȜȚȢ����İĲȫȞ�ȝʌȩȡİıİ�ȝİ�įȚțȩ�ĲȠȣ�

ĲȡȩʌȠ�ȞĮ�ĮʌȠįİȓȟİȚ�ĲȠ�ʌȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ��īȚĮ�ĲȘȞ�ĮʌȩįİȚȟȒ�ĲȠȣ�ȤȡȘıȚȝȠʌȠȓȘıİ�ĲȘȞ�

ȠȝȠȚȩĲȘĲĮ�ĲȡȚȖȫȞȦȞ�ʌȠȣ�șĮ�ĮȞĮȜȪıȠȣȝİ�ʌĮȡĮțȐĲȦ� 

ǱȜȜİȢ�ĮʌȠįİȓȟİȚȢ�ĲȠȣ�șİȦȡȒȝĮĲȠȢ 

 

ȉȠ� ʌȣșĮȖȩȡİȚȠ� șİȫȡȘȝĮ� ȓıȦȢ� ȑȤİȚ� ʌİȡȚııȩĲİȡİȢ� ĮʌȠįİȓȟİȚȢ� Įʌȩ� țȐșİ� ȐȜȜȠ� �ȝİ�

ĲȠ șİȝİȜȚȫįİȢ�șİȫȡȘȝĮ�ĲȘȢ�ȐȜȖİȕȡĮȢ ȞĮ�İȓȞĮȚ�İʌȓıȘȢ�ȣʌȠȥȒĳȚȠ�ȖȚĮ�ĮȣĲȒ�ĲȘ�įȚȐțȡȚıȘ���

ĲȠ�ȕȚȕȜȓȠ Ǿ�ȆȣșĮȖȩȡİȚĮ�ȆȡȩĲĮıȘ ʌİȡȚȑȤİȚ�����ĮʌȠįİȓȟİȚȢ� 

 

 

 

= 



x ǹʌȩįİȚȟȘ�ȝİ�ȠȝȠȚȩĲȘĲĮ�ĲȡȚȖȫȞȦȞ 

 

Ǿ�ĮʌȩįİȚȟȘ�ȕĮıȓȗİĲĮȚ�ıĲȠ�ȖİȖȠȞȩȢ�ȩĲȚ�Ƞ ȜȩȖȠȢ įȪȠ�

ȠʌȠȚȠȞįȒʌȠĲİ� ĮȞĲȚıĲȠȓȤȦȞ� ʌȜİȣȡȫȞ� ȩȝȠȚȦȞ�

ĲȡȚȖȫȞȦȞ�� İȓȞĮȚ� ıĲĮșİȡȩȢ�� ĮȞİȟȐȡĲȘĲĮ� Įʌȩ� ĲȠ�

ȝȑȖİșȠȢ�ĲȦȞ�ĲȡȚȖȫȞȦȞ� 

ǲıĲȦ�ĲȠ�ȠȡșȠȖȫȞȚȠ�ĲȡȓȖȦȞȠ�ǹǺC��ȝİ�ȠȡșȒ�ȖȦȞȓĮ�ĲȘ�

C ȩʌȦȢ�ĳĮȓȞİĲĮȚ�țĮȚ�ıĲȠ�ıȤȒȝĮ��ĭȑȡȦ�ĲȠ�ȪȥȠȢ�Įʌȩ�

ĲȘ�ȖȦȞȓĮ�& țĮȚ�ȠȞȠȝȐȗȦ�Ǿ�ĲȠ�ıȘȝİȓȠ�ĲȠȝȒȢ�ĲȠȣ�ȝİ�

ĲȘȞ�ǹǺ��ȉȠ�ıȘȝİȓȠ�Ǿ�ȤȦȡȓȗİȚ�ĲȘȞ�ȣʌȠĲİȓȞȠȣıĮ�ıİ�įȪȠ�İȣșȪȖȡĮȝȝĮ�ĲȝȒȝĮĲĮ�ȝİ�ȝȒțȘ�

į�țĮȚ�İ��ȉȠ�țĮȚȞȠȪȡȚȠ�ĲȡȓȖȦȞȠ�ǹCǾ�İȓȞĮȚ�ȩȝȠȚȠ�ȝİ�ĲȠ�ĲȡȓȖȦȞȠ�ǹǺ&��ĮĳȠȪ�țĮȚ�ĲĮ�įȪȠ�

İȓȞĮȚ�ȠȡșȠȖȫȞȚĮ��ȜȩȖȦ�ĲȠȣ�ȠȡȚıȝȠȪ�ĲȠȣ�ȪȥȠȣȢ��țĮȚ�ȑȤȠȣȞ�țȠȚȞȒ�ĲȘ�ȖȦȞȓĮ�ǹ��ʌȡȐȖȝĮ�

ʌȠȣ� ıȘȝĮȓȞİȚ� ȩĲȚ� Ș� ĲȡȓĲȘ� ȖȦȞȓĮ� İȓȞĮȚ� İʌȓıȘȢ� ȓıȘ� ıĲĮ� įȪȠ� ĲȡȓȖȦȞĮ� �ıĲȠ� ıȤȒȝĮ�

ıȣȝȕȠȜȓȗİĲĮȚ� ȝİ� ș��� ȅȝȠȓȦȢ�� ĲȠ� ĲȡȓȖȦȞȠ� &ǺǾ� İȓȞĮȚ� İʌȓıȘȢ� ȩȝȠȚȠ� ȝİ� ĲȠ� ǹǺ&�� Ǿ�

ȠȝȠȚȩĲȘĲĮ�ĲȦȞ�ĲȡȚȖȫȞȦȞ�ȠįȘȖİȓ�ıĲȘȞ�ȚıȩĲȘĲĮ�ĲȦȞ�ȜȩȖȦȞ�ĲȦȞ�ĮȞĲȓıĲȠȚȤȦȞ�ʌȜİȣȡȫȞ 
ܥ
߀ ൌ

߅
ܥ  

țĮȚ 
ܥ߀
߀ ൌ

߅߀
ܥ߀  

 

ȉȠ�ʌȡȫĲȠ�țȜȐıȝĮ�ȚıȠȪĲĮȚ�ȝİ�ĲȠ ıȣȞȘȝȓĲȠȞȠ�ĲȘȢ�ȖȦȞȓĮȢ�ș�țĮȚ�ĲȠ�įİȪĲİȡȠ�ȝİ�ĲȠ ȘȝȓĲȠȞȠ��

ȅȚ�ʌĮȡĮʌȐȞȦ�ȜȩȖȠȚ�ȝʌȠȡȠȪȞ�ȞĮ�ȖȡĮĳĲȠȪȞ�țĮȚ�ȦȢ�İȟȒȢ� 
2AC AB AH �   țĮȚ��� 2BC AB BH �  

ȆȡȠıșȑĲȠȞĲĮȢ�ĲȚȢ�įȪȠ�ȚıȩĲȘĲİȢ��țĮĲĮȜȒȖȠȣȝİ� 

� �2 2 2AC BC AB AH AB BH AB AH HB AB AB AB�  � � �  �  �    

ȅ� ȡȩȜȠȢ� ĮȣĲȒȢ� ĲȘȢ� ĮʌȩįİȚȟȘȢ� ıĲȘȞ� ȚıĲȠȡȓĮ� İȓȞĮȚ� ȑȞĮ� șȑȝĮ� ȖȚĮ� ʌȠȜȜȒ� ıțȑȥȘ�� ȉȠ�

İȡȫĲȘȝĮ� ʌȠȣ� ʌȡȠțȪʌĲİȚ� İȓȞĮȚ� ȖȚĮĲȓ� Ƞ� ǼȣțȜİȓįȘȢ� įİȞ� ȤȡȘıȚȝȠʌȠȓȘıİ� ĮȣĲȒȞ� ĲȘȞ�

ĮʌȩįİȚȟȘ�� ĮȜȜȐ� İĳȘȪȡİ�ȐȜȜȘ��ȂȓĮ� ȣʌȩșİıȘ� İȓȞĮȚ� ȩĲȚ� Ș� ĮʌȩįİȚȟȘ�ȝİ� ȩȝȠȚĮ� ĲȡȓȖȦȞĮ�

ıȣȝʌİȡȚȜĮȝȕȐȞİȚ�ȝȓĮ�șİȦȡȓĮ�ĮȞĮȜȠȖȚȫȞ��Ș�ȠʌȠȓĮ�įİȞ�İȝĳĮȞȓȗİĲĮȚ�ʌĮȡȐ�ȝȩȞȠ�ĮȡȖȩĲİȡĮ�

ıĲĮ ȈĲȠȚȤİȓĮ țĮȚ�İțİȓȞȘ�ĲȘȞ�İʌȠȤȒ�ȤȡİȚĮȗȩĲĮȞ�ʌȠȜȪ�ʌİȡȚııȩĲİȡȘ�ĮȞȐʌĲȣȟȘ� 

 

 

 

https://commons.wikimedia.org/wiki/File:Pythagoras_similar_triangles_simplified.svg


x ǹȜȖİȕȡȚțȑȢ�ĮʌȠįİȓȟİȚȢ 

 

ȉȠ� șİȫȡȘȝĮ� ȝʌȠȡİȓ� ȞĮ� ĮʌȠįİȚȤșİȓ� ĮȜȖİȕȡȚțȐ� ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ�

ĲȑııİȡĮ� ȠȡșȠȖȫȞȚĮ� ĲȡȓȖȦȞĮ� ȝİ� ʌȜİȣȡȑȢ� D�E� țĮȚ� F��

ĲȠʌȠșİĲȘȝȑȞİȢ�ȝȑıĮ�ıİ�ȑȞĮ�ĲİĲȡȐȖȦȞȠ�ʌȜİȣȡȐȢ�F�ȩʌȦȢ�ıĲȠ�

ʌȐȞȦ�ıȤȒȝĮ��ȉĮ�ĲȡȓȖȦȞĮ�İȓȞĮȚ�ȓįȚĮ�ȝİ�İȝȕĮįȩȞ�ଵ
ଶ
����İȞȫ�ĲȠ�

ȝȚțȡȩ�ĲİĲȡȐȖȦȞȠ�ȑȤİȚ�ʌȜİȣȡȐ�E-D�țĮȚ�İȝȕĮįȩȞ�ሺ� െ �ሻଶ.  

ǼʌȠȝȑȞȦȢ�ĲȠ�İȝȕĮįȩȞ�ĲȠȣ�ȝİȖȐȜȠȣ�ĲİĲȡĮȖȫȞȠȣ�İȓȞĮȚ� 

 

ሺ� െ �ሻଶ  Ͷ
��
ʹ ൌ ሺ� െ �ሻଶ  ʹ�� ൌ �ଶ  �ଶ 

ǹȜȜȐ�İȓȞĮȚ�ĲİĲȡȐȖȦȞȠ�ʌȜİȣȡȐȢ�F�țĮȚ�İȝȕĮįȠȪ�ܿଶ��ȠʌȩĲİ 

ܿଶ ൌ ܽଶ  ܾଶ 

ȂȓĮ�ʌĮȡȩȝȠȚĮ�ĮʌȩįİȚȟȘ ȤȡȘıȚȝȠʌȠȚİȓ�ĲȑııİȡĮ� ȓįȚĮ�ĲȡȓȖȦȞĮ�

ĲȠʌȠșİĲȘȝȑȞĮ�ıȣȝȝİĲȡȚțȐ�ȖȪȡȦ�Įʌȩ�ȑȞĮ�ĲİĲȡȐȖȦȞȠ�ʌȜİȣȡȐȢ�

F��ǲĲıȚ�įȘȝȚȠȣȡȖİȓĲĮȚ� ȑȞĮ�ȝİȖĮȜȪĲİȡȠ� ĲİĲȡȐȖȦȞȠ�ȝİ ʌȜİȣȡȐ�

a b�   țĮȚ� İȝȕĮįȩȞ� � �2a b� �� ȉĮ� ĲȑııİȡĮ� ĲȡȓȖȦȞĮ� țĮȚ� ĲȠ�

ĲİĲȡȐȖȦȞȠ� ʌȜİȣȡȐȢ� F� ʌȡȑʌİȚ� ȞĮ� ȑȤȠȣȞ� ȓıȠ� İȝȕĮįȩȞ� ȝİ� ĲȠ�

ȝİȖĮȜȪĲİȡȠ�ĲİĲȡȐȖȦȞȠ� 

ሺܾ  ܽሻଶ ൌ ܿଶ  Ͷ
ܾܽ
ʹ ൌ ܿଶ  ʹܾܽ 

İʌȠȝȑȞȦȢ 

ܿଶ ൌ ሺܾ  ܽሻଶ െ ʹܾܽ ൌ ܽଶ  ܾଶ 
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ȉȠ��ȆȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ�țĮȚ�ĲĮ�ĮıȪȝȝİĲȡĮ��ȝİȖȑșȘ  

i. ȉĮ��ıȪȝȝİĲȡĮ��ȝİȖȑșȘ 

ǵĲĮȞ� � ȠȚ� � ȆȣșĮȖȩȡİȚȠȚ� � ȚıȤȣȡȓȗȠȞĲĮȞ� � ʌȦȢ� � ĲĮ� ȠȝȠİȚįȒ� ȝİȖȑșȘ� İȓȞĮȚ� ıȪȝȝİĲȡĮ��

İȞȞȠȠȪıĮȞ� � ȩĲȚ� � ȖȚĮ� � ȠʌȠȚȠįȒʌȠĲİ� ʌȜȒșȠȢ� ȠȝȠİȚįȫȞ� ȝİȖİșȫȞ� ȣʌȐȡȤİȚ� ʌȐȞĲȠĲİ� ȑȞĮ�

țĮĲȐȜȜȘȜȠ�ȝȑȖİșȠȢ��ȠȝȠİȚįȑȢ�ȝİ�ĲĮ�ʌȡȠȘȖȠȪȝİȞĮ��ĲȠ�ȠʌȠȓȠ�ȤȦȡȐİȚ�ĮțȡȚȕȫȢ��įȘȜĮįȒ�

ĮțȑȡĮȚİȢ�ıĲȠ�ʌȜȒșȠȢ�ĳȠȡȑȢ��ıİ�ȩȜĮ�ĲĮ�ȝİȖȑșȘ�ĲȠȣ�ʌȜȒșȠȣȢ� 

ǹȞ�� ȖȚĮ� ʌĮȡȐįİȚȖȝĮ� ǹǺ� țĮȚ� īǻ� İȓȞĮȚ� įȣȠ�

İȣșȪȖȡĮȝȝĮ� ĲȝȒȝĮĲĮ�� ĲȩĲİ� įȚĮȚıșȘĲȚțȐ� İȓȞĮȚ�

ȚıȤȣȡȩĲĮĲȘ�Ș�İȞĲȪʌȦıȘ�ʌȦȢ�ȠʌȦıįȒʌȠĲİ��ȣʌȐȡȤİȚ�

țȐʌȠȚȠ�țĮĲȐȜȜȘȜȠ�ȝȚțȡȩ�ĲȝȒȝĮ��ĮȢ�ĲȠ�ȠȞȠȝȐıȠȣȝİ�

Ȁȁ��ĲȠ�ȠʌȠȓȠ�ȤȦȡȐİȚ�ĮțȡȚȕȫȢ�ĮțȑȡĮȚİȢ�ĳȠȡȑȢ�țĮȚ�ıĲȠ�ǹǺ�țĮȚ�ıĲȠ�īǻ� 

ǹȞ�ıĲȠ�ǹǺ��ȤȦȡȐİȚ�ȝ�ĮțȑȡĮȚİȢ�ȝȠȞȐįİȢ�țĮȚ�ıĲȠ�īǻ�Ȟ�ĮțȑȡĮȚİȢ�ĳȠȡȑȢ��ĲȩĲİ�ȑȤȠȣȝİ� 

P$%  �./   țĮȚ�� Q*'  �./   

ȈĲȘȞ� ʌİȡȓʌĲȦıȘ� ĮȣĲȒ� ȠȞȠȝȐȗȠȣȝİ� � ©ȜȩȖȠª� ĲȠȣ� ǹǺ� įȚĮ� ĲȠȣ� īǻ�� țĮȚ� ȖȡȐĳȠȣȝİ�

ıȣȝȕȠȜȚțȐ��ĲȠ�ʌȘȜȓțȠ��� 
P
Q

$%
 

*'   įȘȜĮįȒ�ĲȠȞ�ȡȘĲȩ�ĮȡȚșȝȩ�� 
P
Q  . 

ǱȡĮ�ĮȞ�ĲĮ�įȣȠ�ȝİȖȑșȘ�ȑȤȠȣȞ�țȠȚȞȩ�ȝȑĲȡȠ��įȘȜĮįȒ�İȓȞĮȚ�ıȪȝȝİĲȡĮ��ĲȩĲİ�Ƞ�ȜȩȖȠȢ�İȓȞĮȚ�

ȡȘĲȩȢ� 

Ǿ�ʌĮȡĮįȠȤȒ�ĲȦȞ�ʌȣșĮȖȠȡİȓȦȞ�ʌȦȢ�ĲĮ�ȠȝȠİȚįȒ�ȝİȖȑșȘ�İȓȞĮȚ�ıȪȝȝİĲȡĮ��ıȘȝĮȓȞİȚ�ʌȦȢ�

ȠȚ�ȜȩȖȠȚ�İȓȞĮȚ�ȡȘĲȠȓ�ĮȡȚșȝȠȓ�țĮȚ�ĮțȡȚȕȫȢ�ıİ�ĮȣĲȒ�ĲȘȞ�ȕȠȜȚțȒ� ĮȜȜȐ�țĮșȫȢ�ĮʌȠįİȓȤĲȘțİ��

ȜĮșİȝȑȞȘ�ȕȐıȘ ıĲȒȡȚȟĮȞ�ĲȘȞ�șİȦȡȓĮ�ĲȠȣȢ�ȖȚĮ�ĲȚȢ�ĮȞĮȜȠȖȓİȢ��ĲĮ�İȝȕĮįȐ�țĮȚ�ĲĮ�ȩȝȠȚĮ�

ıȤȒȝĮĲĮ� 

 

 

ii. Ǿ��ĮȞĮțȐȜȣȥȘ��ĲȦȞ��ĮıȪȝȝİĲȡȦȞ��ȝİȖİșȫȞ� 

ȉȚ��ıȣȞȑȕȘ�ȩȝȦȢ��ȝİĲȐ��ĲȘȞ��ĮȞĮțȐȜȣȥȘ��ʌȦȢ��ĲȠ��ȝȒțȠȢ��Į��ĲȘȢ��ȣʌȠĲİȓȞȠȣıĮȢ��İȞȩȢ��

ȠȡșȠȖȦȞȓȠȣ��ĲȡȚȖȫȞȠȣ��țĮȚ��ĲĮ��ȝȒțȘ��ȕ��Ȗ��ĲȦȞ��țȐșİĲȦȞ��ʌȜİȣȡȫȞ��ıȣȞįȑȠȞĲĮȚ  ȝİ��ĲȘȞ��

ıȤȑıȘ��
2 2 2E J D�   . 



Ǿ� � ʌȣșĮȖȩȡİȚĮ� � ıȤȑıȘ�
2 2 2E J D�    ıİ� � ȚıȠıțİȜȑȢ��

ȠȡșȠȖȫȞȚȠ��ĲȡȓȖȦȞȠ���ȕ� �Ȗ���ȖȓȞİĲĮȚ���
2 22E D    țĮȚ�ĮȞ�

įİȤĲȠȪȝİ�ĲĮ�ȠȝȠİȚįȒ�ȝİȖȑșȘ�ıȪȝȝİĲȡĮ��ȠȚ��ĮȡȚșȝȠȓ��Į��ȕ��

İȓȞĮȚ��ĮțȑȡĮȚȠȚ� 

ȅȞȠȝȐȗȠȣȝİ�į��ĲȠȞ��ȝȑȖȚıĲȠ��țȠȚȞȩ��įȚĮȚȡȑĲȘ��ĲȦȞ�Į��ȕ�

ĲȩĲİ� 

D N
G
 

   țĮȚ��  
E O
G
 

   ȝİ�ț��Ȝ�ʌȡȫĲȠȣȢ�ȝİĲĮȟȪ�ĲȠȣȢ� 

ȉȩĲİ�Ș�ıȤȑıȘ��� 
2 22E D   ȖȓȞİĲĮȚ���

2 2 2 2 2 22 2G O G N O N �   (1) 

ȉȠ��ʌȡȫĲȠ�ȝȑȜȠȢ�ĲȘȢ�����įȚĮȚȡİȓĲĮȚ�ȝİ�ĲȠ����ȐȡĮ�țĮȚ�ĲȠ�įİȪĲİȡȠ�įȚĮȚȡİȓĲĮȚ�ȝİ�ĲȠ����ȐȡĮ�

Ƞ�N    įȚĮȚȡİȓĲĮȚ�ȝİ�ĲȠ����įȘȜĮįȒ�șĮ�İȓȞĮȚ�ĲȘȢ�ȝȠȡĳȒȢ� 

2N P  ��ȩʌȠȣ� P   ĮțȑȡĮȚȠȢ��ȠʌȩĲİ�Ș������ȖȓȞİĲĮȚ� 

� �22 2 2 2 22 2 2 4 2O P O P O P �  �   (2) 

ȉȠ�įİȪĲİȡȠ�ȝȑȡȠȢ�ĲȘȢ�����įȚĮȚȡİȓĲĮȚ�ȝİ�ĲȠ���ʌȠȣ�ıȘȝĮȓȞİȚ�ȩĲȚ�țĮȚ�ĲȠ�ʌȡȫĲȠ�șĮ�įȚĮȚȡİȓĲĮȚ�

ȝİ�ĲȠ����ȐȡĮ�ĲȠ�O    șĮ�įȚĮȚȡİȓĲĮȚ�ȝİ�ĲȠ��. 

ǲĲıȚ� țĮĲĮȜȒȖȠȣȝİ� ıĲȠ� ıȣȝʌȑȡĮıȝĮ� ȩĲȚ� ȠȚ� ʌȡȫĲȠȚ� ȝİĲĮȟȪ� ĲȠȣȢ� ĮțȑȡĮȚȠȚ� ,N O   

įȚĮȚȡȠȪȞĲĮȚ�ȝİ�ĲȠ����ʌȠȣ�İȓȞĮȚ�ȐĲȠʌȠ� 

ȈĲȠ� ȐĲȠʌȠ� ȝĮȢ� ȠįȒȖȘıİ� Ș� ȣʌȩșİıȘ� ʌȦȢ� ȠȚ� țȐșİĲİȢ� ʌȜİȣȡȑȢ� țĮȚ� Ș� ȣʌȠĲİȓȞȠȣıĮ�

ȠȡșȠȖȦȞȓȠȣ� ĲȡȚȖȫȞȠȣ� İȓȞĮȚ ȝİȖȑșȘ� ıȪȝȝİĲȡĮ� țĮȚ� İʌȠȝȑȞȦȢ� ĲĮ� ȝȑĲȡĮ� ĲȠȣȢ� İȓȞĮȚ�

ĮțȑȡĮȚȠȚ� 

ǼʌȠȝȑȞȦȢ�Ș�țȐșİĲȘ�ʌȜİȣȡȐ�țĮȚ�Ș�ȣʌȠĲİȓȞȠȣıĮ�ȠȡșȠȖȦȞȓȠȣ�țĮȚ�ȚıȠıțİȜȠȪȢ�ĲȡȚȖȫȞȠȣ��

įȘȜĮįȒ� Ș� ʌȜİȣȡȐ� țĮȚ� Ș� įȚĮȖȫȞȚȠȢ� ĲİĲȡĮȖȫȞȠȣ�� įİȞ� İȓȞĮȚ� ıȪȝȝİĲȡİȢ�� ǱȡĮ� İȓȞĮȚ�

ĮıȪȝȝİĲȡİȢ� 

Ǿ�ʌĮȡȐįȠıȘ��ĮȞĮĳȑȡİȚ ȩĲȚ�ȠȚ�ʌȣșĮȖȩȡİȚȠȚ��ĮȝȒȤĮȞȠȚ��țȡȐĲȘıĮȞ�ȝȣıĲȚțȩ�ĲȠ�

©ıțȐȞįĮȜȠª�ʌȠȣ�ĮȞȑĲȡİʌİ�ĲȘ�ȕȐıȘ�ĲȦȞ�șİȦȡȚȫȞ�ĲȠȣȢ�țĮȚ�ʌȦȢ�Ƞ�ǴʌʌĮıȠȢ�ĲȚȝȦȡȒșȘțİ��

ıțȜȘȡȐ��Įʌȩ�ĲȠȣȢ�ʌȣșĮȖȩȡİȚĮ�țȠȚȞȩĲȘĲĮ�İʌİȚįȒ�ĮʌȠțȐȜȣȥİ�ĮȣĲȩ�ĲȠ�țĮĲĮȜȣĲȚțȩ�ȖȚĮ�

ĲȘȞ�ĳȚȜȠıȠĳȓĮ�ĲȠȣȢ�ȝȣıĲȚțȩ��įȘȜĮįȒ�ĲȘȞ�ȪʌĮȡȟȘ�ĮıȪȝȝİĲȡȦȞ��ȝİȖİșȫȞ� 



ȉȠ�șİȦȡȘĲȚțȩ�ĮįȚȑȟȠįȠ�ʌȠȣ�ʌȡȠțȐȜİıİ�Ș�ĮȞĮțȐȜȣȥȘ�ĲȦȞ�ĮıȪȝȝİĲȡȦȞ�ȜȪșȘțİ�Įʌȩ�ĲȠȞ�

ǼȪįȠȟȠ��ȖȪȡȦ�ıĲȠ�����ʌ�Ȥ�ȩʌȠȣ�ȩȡȚıİ�ĲȠȣȢ�ȜȩȖȠȣȢ�ĲȦȞ�ĮıȪȝȝİĲȡȦȞ�ĲȝȘȝȐĲȦȞ�țĮȚ�ȖȚĮ�

ʌȡȫĲȘ�ĳȠȡȐ��ȑȝȝİıĮ�ĲȠȣȢ�ȐȡȡȘĲȠȣȢ�ĮȡȚșȝȠȪȢ� 

 

Ǿ��ȤȡȣıȒ�ĲȠȝȒ 
ȉȠ� � ʌȡȩȕȜȘȝĮ� ĲȘȢ� įȚĮȓȡİıȘȢ� � İȣșȣȖȡȐȝȝȠȣ� � ĲȝȒȝĮĲȠȢ� � ıİ� ȝȑıȠ� țĮȚ� ȐțȡȠ� ȜȩȖȠ�

İȝĳĮȞȓıĲȘțİ�ȖȚĮ�ʌȡȫĲȘ�ĳȠȡȐ��ıĲĮ��ıĲȠȚȤİȓĮ�ĲȠȣ�ǼȣțȜİȓįȘ���Ƞ țĮȚ��Ƞ ȕȚȕȜȓȠ���ǲțĲȠĲİ��

ıĲȘ�įȚĮįȡȠȝȒ�ĲȘȢ�ȚıĲȠȡȓĮȢ�țĮȚ�ȖȚĮ�įȚȐĳȠȡȠȣȢ�ȜȩȖȠȣȢ��ĮȣĲȒ�Ș�țĮĲĮıțİȣȒ�ʌȡȠțȐȜİıİ�ĲȠ�

İȞįȚĮĳȑȡȠȞ�ĲȦȞ�ȖİȦȝİĲȡȫȞ�ȦȢ�țȐĲȚ�ĲȠ�İȟĮȚȡİĲȚțȐ ȤȡȒıȚȝȠ�Ȓ�ȦȡĮȓȠ��șİȧțȒ ĮȞĮȜȠȖȓĮ�

țĮĲȐ�ĲȠȞ�Pacioli���ĮȜȜȐ�țĮȚ�ȝȣıĲȘȡȚȫįİȢ��țĮĲȐ�ĲȠȞ�Kepler). 

ȉȠȞ� ��Ƞ ĮȚȫȞĮ�� ȣʌȩ� ĲȘȞ� İʌȓįȡĮıȘ� ĲȘȢ� ĮȞĮʌĲȣııȩȝİȞȘȢ� șİȦȡȓĮȢ� ĲȦȞ� ıȣȞİȤȫȞ�

țȜĮıȝȐĲȦȞ��ĮʌȠțĮȜİȓĲĮȚ�ʌȡȩȕȜȘȝĮ�ĲȘȢ�ıȣȞİȤȠȪȢ�įȚĮȓȡİıȘȢ��İȞȫ�ıĲȚȢ�ĮȡȤȑȢ�ĲȠȣ���Ƞȣ�

ĮȚȫȞĮ�ȠȞȠȝȐȗİĲĮȚ�ȤȡȣıȒ�ĲȠȝȒ. 

ǹʌȩ�ĮȚıșȘĲȚțȒȢ�ʌȜİȣȡȐȢ��Ș�ȤȡȣıȒ�ĲȠȝȒ�ĮʌȠĲİȜİȓ�ĲȘȞ�ʌȜȑȠȞ�ĮʌȠįİțĲȒ�ĮȞĮȜȠȖȓĮ�ıĲȘȞ�

ȖȜȣʌĲȚțȒ�� ıĲȘȞ� ĮȡȤȚĲİțĲȠȞȚțȒ�� İȝĳĮȞȓȗİĲĮȚ� ıĲȘȞ� ĳȪıȘ� ıİ� įȚȐĳȠȡȠȣȢ� ȕȚȠȜȠȖȚțȠȪȢ�

ıȤȘȝĮĲȚıȝȠȪȢ��ʌȤ�Ș�įȚȐĲĮȟȘ�ĲȦȞ�ĳȪȜȜȦȞ�ıİ�ȑȞĮ�țȜȦȞȐȡȚ��ȠȚ�ĮȞĮȜȠȖȓİȢ�ĲȠȣ�ĮȞșȡȫʌȚȞȠȣ�

ıȫȝĮĲȠȢ�țȜʌ��ȠȚ�ȠʌȠȓİȢ�șİȦȡȠȪȞĲĮȚ�ȚįĮȞȚțȑȢ��ȩĲĮȞ�ȣʌȩțİȚȞĲĮȚ�ıĲȠȞ�ȞȩȝȠ�ĲȘȢ�ȤȡȣıȒȢ�

ĲȠȝȒȢ� 

ǹʌȩ�ĳȚȜȠıȠĳȚțȒ�ʌȜİȣȡȐ��Ș�įȚĮȓȡİıȘ�ĲȝȒȝĮĲȠȢ�ıİ�ȝȑıȠ�țĮȚ�ȐțȡȠ�ȜȩȖȠ��ʌĮȡȠȣıȚȐȗİȚ�

ĲȘȞ� ȚįȚȩĲȘĲĮ� ĲȘȢ� ȚıȠįȣȞĮȝȓĮȢ� ĲȠȣ� ȩȜȠȣ� ȝİ� ĲȠ� ȝȑȡȠȢ�� Ș� ȠʌȠȓĮ� ȤĮȡĮțĲȘȡȓȗİȚ� ĲĮ�

ĮʌİȚȡȠıȪȞȠȜĮ� 

Ǿ�ȚıȠįȣȞĮȝȓĮ�ĲȠȣ�ȩȜȠȣ�ȝİ�ĲȠ�ȝȑȡȠȢ�ĲȘȢ�įȚĮȓȡİıȘȢ�

ĲȝȒȝĮĲȠȢ�ıİ�ȝȑıȠ�țĮȚ�ȐțȡȠ�ȜȩȖȠ�İȓȞĮȚ�ĳĮȞİȡȒ�Įʌȩ�ĲȠȞ�ȠȡȚıȝȩ�ĮȣĲȒȢ�ĲȘȢ�įȚĮȓȡİıȘȢ��

ĮȜȜȐ�țĮȚ�ĲȣʌȚțȐ�ȦȢ�İȟȒȢ� 

ǹȞ� ĲȠ� ıȘȝİȓȠ� � ǻ� įȚĮȚȡİȓ� ĲȠ� ĲȝȒȝĮ� ǹǺ� ıİ� ȝȑıȠ� țĮȚ� ȐțȡȠ� ȜȩȖȠ� țĮȚ� ĲȠ� ǹǻ� İȓȞĮȚ�

ȝİȖĮȜȪĲİȡȠ� Įʌȩ� ĲȠ� ǹǺ�� ĲȩĲİ� Ƞ� ȜȩȖȠȢ� �
M $% $'
  
$' '%   ȚțĮȞȠʌȠȚİȓ� ĲȘȞ� ȚıȩĲȘĲĮ����

11M
M

 �
     (1) 

ȉȠ� M  ıĲȠȞ� ʌĮȡȠȞȠȝĮıĲȒ� ĲȠȣ� įİȪĲİȡȠȣ� ȝȑȜȠȣȢ� ĲȘȢ� ���� �� įȘȜĮįȒ� ĲȠ� ȝȑȡȠȢ�� İȓȞĮȚ�

ȚıȠįȪȞĮȝȠ ȝİ�ȠȜȩțȜȘȡȠ�ĲȠ�įİȪĲİȡȠ�ȝȑȜȠȢ�țĮȚ�Ș������ȖȡȐĳİĲĮȚ�įȚĮįȠȤȚțȐ� 

 



1 1 11 1 1 .....1 11 1 11

M
M

M
M

 �  �  �  
� �

�
  

ǻİȞ�İȓȞĮȚ�ȩȝȦȢ�Ș�ȤȡȣıȒ�ĲȠȝȒ�Ș�ȝȠȞĮįȚțȒ�ıȤȑıȘ�ıĲȘȞ�ȠʌȠȓĮ�ĲȠ�ȩȜȠ�țĮȚ�ĲȠ�ȝȑȡȠȢ�İȓȞĮȚ�

ȚıȠįȪȞĮȝĮ�įȘȜĮįȒ�Ș�ıȤȑıȘ�ʌȠȣ�ȝʌȠȡİȓ�ȞĮ�ĮȞĮȜȣșİȓ�ıİ�ȝȚĮ�ĮțȠȜȠȣșȓĮ�ĮȡȚșȝȘĲȚțȫȞ�

ʌȡȐȟİȦȞ. 

ǹȣĲȩ�ıȣȝȕĮȓȞİȚ�ıĲȘȞ�ȠʌȠȚĮįȒʌȠĲİ�ȚıȩĲȘĲĮ��ȖȚĮ�ʌĮȡȐįİȚȖȝĮ�Ș�ȚıȩĲȘĲĮ�� 4 1x   Ș�ȠʌȠȓĮ�

ȖȡȐĳİĲĮȚ� 

 

� � � � � �^ `1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3x x x x x �  � �  � � �  � � � �ª º ª º¬ ¼ ¬ ¼   
 įȘȜĮįȒ� 

 

1 3 9 27 81x x � � � �    (2) 

 

ǻȚĮĳȠȡİĲȚțȐ�Ș������ȖȡȐĳİĲĮȚ� 

 

� � � � � � � � � �0 1 2 3 40 1 2 3 4 43 3 3 3 3 1 3 1 3 1 3 1 3 1 3x x x � � � �  � � � � � � � � � � � � � �   
 

ȀĮȚ��ȖİȞȚțȐ� 

 

� � � � � � � � � �0 1 2 31 3 1 3 1 3 1 3 ... 1 3x xQ Q � � � � � � � � � � � � � � �  
 

ǻȘȜĮįȒ��Ș�� 1 3x x �   ĮȞĮȜȪİĲĮȚ�ıİ�ȝȚĮ�İȞĮȜȜȐııȠȣıĮ ıİȚȡȐ� 

 

 

 

 

 



ȆȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ��ȈʌȠȣįĮȚȩĲȘĲĮ� 

ȉȠ�ȆȣșĮȖȩȡİȚȠ�șİȫȡȘȝĮ«�ıĲȘ�ȗȦȒ�ȝĮȢ� 

Ǿ�ȗȦȒ�ȝĮȢ�İȓȞĮȚ�ȖİȝȐĲȘ�Įʌȩ�ȠȡșȑȢ�ȖȦȞȓİȢ�țĮȚ�ȠȡșȠȖȫȞȚĮ�ĲȡȓȖȦȞĮ��īȞȦıĲȩ�İȓȞĮȚ�ȩĲȚ�

țȐșİ� ĲȡȓȖȦȞȠ� țĮșȫȢ� İʌȓıȘȢ� țĮȚ� ȩȜĮ� ĲĮ� İʌȓʌİįĮ�ıȤȒȝĮĲĮ�� ʌȠȣ� įİȞ� ȑȤȠȣȞ� țĮȝʌȪȜİȢ�

ʌȜİȣȡȑȢ��ȝʌȠȡȠȪȞ�ȞĮ�ȤȦȡȚıĲȠȪȞ�ıİ�ȠȡșȠȖȫȞȚĮ�ĲȡȓȖȦȞĮ� 

ǹȣĲȩȢ� İȓȞĮȚ� Ƞ� ȜȩȖȠȢ� ʌȠȣ� ĲȠ� ȆȣșĮȖȩȡİȚȠ� ĬİȫȡȘȝĮ� �țĮȚ� ĲȠ� ĮȞĲȓıĲȡȠĳȩ� ĲȠȣ� 

ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ�ıĲȘȞ�țĮșȘȝİȡȚȞȒ�ȝĮȢ�ȗȦȒ. 

x ȂĮșȘĲȑȢ�țĮȚ�țĮșȘȖȘĲȑȢ�ĲȠ�İĳĮȡȝȩȗȠȣȞ�ıİ�ĮıțȒıİȚȢ�țĮȚ�ʌȡȠȕȜȒȝĮĲĮ�� 

x ǹȡȤȚĲȑțĲȠȞİȢ�țĮȚ�ȝȘȤĮȞȚțȠȓ�įȘȝȚȠȣȡȖȠȪȞ�ıȤȑįȚĮ�țĮȚ�țĮĲĮıțİȣȑȢ 

x  ǻȚĮțȠıȝȘĲȑȢ�� ıȤİįȚĮıĲȑȢ� țĮȚ� ȗȦȖȡȐĳȠȚ� ĲȠ� İĳĮȡȝȩȗȠȣȞ� țĮșȘȝİȡȚȞȐ� ıĲȘȞ�

İȡȖĮıȓĮ�ĲȠȣȢ�� 

x ǹıĲȣȞȠȝȓĮ�ȩĲĮȞ�İȡİȣȞȠȪȞ�ĲȚȢ�șȑıİȚȢ�șȪȝĮĲȠȢ�țĮȚ�șȪĲȘ 

x ǹțȩȝĮ� ıĲĮ JSV�ȕȠȘșȫȞĲĮȢ�ĲȠȞ�ʌȡȠıĮȞĮĲȠȜȚıȝȩ��Ǿ NASA ĲȠ�İțȝİĲĮȜȜİȪİĲĮȚ�

ȖȚĮ�ȞĮ�İȞĲȠʌȓıİȚ�ĲȘ�șȑıȘ�İȞȩȢ�įȚĮıĲȘȝȠʌȜȠȓȠȣ� 

x ȋĲȓıĲİȢ� ȂĮȡĮȖțȠȓ�� ĮȖȡȩĲİȢ�� țȘʌȠȣȡȠȓ� ȠȚțȠįȩȝȠȚ� țĮȚ� țĮĲĮıțİȣĮıĲȑȢ� ĲȠ�

İĳĮȡȝȩȗȠȣȞ�ȤȦȡȓȢ�ʌȠȜȜȑȢ�ĳȠȡȑȢ�ȞĮ�ĲȠ�ȖȞȦȡȓȗȠȣȞ�� 

x ǹțȩȝĮ�țĮȚ�ȠȚ�ʌĮȓțĲİȢ� ĲȠȣ�ȝʌȚȜȚȐȡįȠȣ��ȠȚ� ȞȠȚțȠțȣȡȑȢ�țĮȚ�ȠȚ� ʌȣȡȠıȕȑıĲİȢ� ĲȠ�

ȤȡȘıȚȝȠʌȠȚȠȪȞ�țĮșȘȝİȡȚȞȐ� 

ȋȡȘıȚȝȠʌȠȚİȓĲĮȚ�  

x ȈĲȘȞ�ĮıĲȡȠȞȠȝȓĮ��NASA 

x ȅȚțȠįȠȝȚțȑȢ���ĮȖȡȠĲȚțȑȢ�İȡȖĮıȓİȢ 

x ǹȡȤȚĲȑțĲȠȞİȢ 

x ȈȤİįȚĮıĲȑȢ 



 

x ȂȘȤĮȞȚțȠȓ 

x ȂĮȡĮȖțȠȓ 

x ȋĲȓıĲİȢ 

x ĭȣıȚțȠȓ 

x ǹıĲȣȞȠȝȓĮ 
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%CF%8C%CF%81%CE%B5%CE%B9%CE%BF_%CE%B8%CE%B5%CF%

8E%CF%81%CE%B7%CE%BC%CE%B1 

4) http://www.p-theodoropoulos.gr/ergasies/mathimat-pithag.pdf 

5) https://www.slideshare.net/lykvam/3-95677455 

6) https://prezi.com/gpdptxsyfepy/presentation/ 

7) KWWSV���HO�ZLNLSHGLD�RUJ�ZLNL�ȆȣșĮȖȩȡİȚȠBșİȫȡȘȝĮ 

8) http://www.p-theodoropoulos.gr/ergasies/mathimat-pithag.pdf 

9) https://www.youtube.com/watch?v=6QMHHEd1UKs 
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Ư�ƼǆĴǌ��¨ǃĂƾĸǋǃǌ����������Ư�ǇĴǈĸƾ��ƧǄĴǈĴķȽĴ������������ƪƾǆǊǌ�ƭǐǈĴĸĴǈĸȽǈǊǌ 

Ư�ĴǆȽǊǍ�ĳǅǊǋƽǇĴ�������      Ʈǔ�Ĵ�ƯĴǋȽĴ������������������������ƭǍǋǅĴǆǓ�ǊǍǇǊǌ�ƯƼǋǅǊǌ 

ıĴǇƼǈǃ�ƯĴǋȽĴ�����������       ıǆǊǔĂĴ ¨ƽķ�ǊǅǈĴ����������������ƮĴǁƼǋĴǌ�ƧǄĴǈƼķǅǊǌ 

ƯȽķǅǊǍ�¨ƽķ�ǊǅǈĴ����������   ƭǊǈĸǊǆǇǕĸķǃ�ıǅǊǇƼǈĸĴ������   ıĴǇƼǈǃǌ�ƸǋƾķĸǊǌ 

 

                                     ƭĴǇĸķǊǔĵĴ�ĳǐĸĶǅǈƾ 

                                     ƭĴǇĸķǊǔĵĴ�ƸǋǔķĴ 

 

 

Ʒ�ĶǔǄǍǈǊǌ�ƭĴǄǃǁǃĸƾǌ 

                                                                                 Ƭ��ƳĴĸƽǋĴǌ 

                                                                                 ƯĴǄǃĂĴĸǅǆǓǌ 
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