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ΑΒΣΤΡ ΑΧΤ  • ⊃  ∪ ∪ ⊕ ℑ∠ ⊃ ⊗⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈∉∅ ⊆ℑ∩∈⊕  ⊃ ℘  ∉ ℑ∩ ⊕ ⊆⊕ ⊗ ⊃ ℑ⊃ ∈ ∪∉⊆⊕ℑ∈⊗⊃ ∈⊗ ∏    ∧ �⊃  . √⊕  ∧ ∏  ∩ ⊕ ∈ 

 ∉⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ∪ ⊕  ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ⊕ ℘ ∉  ⊗ ⊃ ∈∩ ⊆⊕ ⊗ ⊃ ℑℑ∈⊗⊃ ⊆∠  ∉√⊕ ∪ ⊕ ⊃   ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ �♥∈  ∪ ⊕⊂ℑ  ⊕ 

����. � ∪ ⊕⊃ ∈√⊕ ∈ ⊃ ∉∈ ∉ ∅ ∪ ⊕∅  ⊃ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ ⊆ℑ⊄⊕ ⊃  ∅ ⊕ ℑ  ⊃ ℜ ⊂⊕ ∉⊕ √ℑ ⊂∏ ℑ  ⊕ ∪ ⊕ ∏  ∅ ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ 

⊆⊃ ℘  ∉   ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ℑ ∈ℑ∈∉ ℘ ℑ ⊂⊕� ×∪ ⊕ ∏  ∅ ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ � ∏  ∅ ℑ ℘ ⊕ℑ⊗∪ ⊕  ⊃ ∉∈ ℑ∈⊗ ⊆⊃ ℘  ∉   ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℜ ⊕ 2 
∪ ℑ√⊃ ∉∉ ∅ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉  ℑ∠ ⊕  ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗ ℜ∧ ℑ ∈⊕⋅ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗ ℑ  ∉⊆⊃ ℘∅ ∉ ℘ ⊕ �∅  ⊃ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ 

�ϒƒ ↑ �ƒƒ ↑ � � ×∪ ⊕ ⊕  ∏ ⊂   ∪ ∉⋅  ∪ℑ  ∪⊕ ∏  ∅ ℑ ℘ ⊕ ∉∏ ∩∪∈⊕  ℑ∈⊗∩  ℑ ⊃ ∈  ⊃ ∨⊕∉ ∅ ∪  ⊕ ⊕⊄ ⊃ ∈⊗ ∉ ∅ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕  ⊆ℑ⊗ ⊕ 

⊃ ∈ ≤∪ ⊃ ∈ℑℑ  ⊕ℑ ⊂⊆∉ ⊕ ∇∏ ℑ ⊂ ∉ ∪ ∉ ⊕∉ ∅ℑℜ  ∉ℑ ⊗ ℑ∠ ⊕ � ×∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕ℑ ℑ∩ ⊃ √⊕ ∈ ⊂∉ℑ⊗ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈∉ ∅ 

Σονψ ℑ∠ ⊕ℑ  ⊕⊂ℑ  ∩ ⊕  ∪ ℑ∈ ∪∉ ⊕∉ ∅ Νατυρε ℑ∠ ⊕ � ×∪⊕  ⊕⊃ ℑ∩ ∉∉⊗℘ ∉  ⊕  ∠ ∉∈⊗ ⊕ ∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕ ∈ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕⊃ ⊆2 
ℑ∩ ⊕ℑ∈⊗ ∪⊕ ⊂∉∠ ⊕∉ ∅ ∏  ∅ ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ � ×∪ ⊕∅  ⊃ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕⊂∉ℑ⊗� ∪⊕ ⊂∉∠ ⊕∉ ∅ ∏  ∅ ℑ ℘ ⊕ ∉∠∉∩ 2 
 ℑ∠∪∧ ℑ∈⊗ ∪ ⊕ ∏  ∅ ℑ ℘ ⊕ℑ⊗∪ ⊕  ⊃ ∉∈ � 

Κεψ ωορδσ  ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕   ∏  ∅ ℑ ℘ ⊕ ⊆∉ ∠∪ ∉ ⊂∉∩ ∧  ⊆⊃ ℘  ∉  ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℜ ⊕∪ ℑ√⊃ ∉ ϒƒ ↑ �ƒƒ ↑ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

↑ ℑ∩∈⊕  ⊃ ℘  ∉ ℑ∩⊕ ⊆⊕⊗ ⊃ ℑ ∏ ℘ ∪ℑ ℑ∏ ⊗ ⊃ ∉ ℑ∠⊕ � 

√⊃ ⊗ ⊕ ∉ ℑ∠ ⊕ ℑ∈⊗∅ ⊂∉∠∠∧ ⊗ ⊃  ⊄∪ℑ√⊕ ⋅⊃ ⊗ ⊕ ℑ∠∠ ⊂ ⊃ ℘ ℑ 2 
 ⊃ ∉∈⊃ ∈ ∪∉⊆⊕ℑ∈⊗⊃ ∈⊗∏    ∧ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕ ⊃ ⊂∉⋅ 

∠  ⊃ ℘ ⊕� ∪ ⊃ ∩∪  ⊕ ℘ ∉ ⊗ ⊃ ∈∩ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗⊕ ℑ  ∧ ℘ ℑ   ∧⊃ ∈∩ 

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ � ′∪∏  ∪ℑ∈ ≈� ∠∉ ⊃ ∈ ⊕⊗ ∉∏  ∪ℑ  ∪⊕ 

⊆ℑ∩∈⊕  ⊃ ℘  ∉ ℑ∩ ⊕⊃ ∈⊗ ∏    ∧⊃ ⊕¬∠ ⊕ ℘  ⊕⊗ ∉ ∩  ∉⋅ ℜ ∧ 

ℑ∅ℑ ℘  ∉∉∅∅ ⊃ √⊕∉⊆∉ ⊕⊃ ∈  ∪⊕ ∈⊕¬⊗ ⊕ ℘ ℑ⊗ ⊕�ℑ∈⊗ 

 ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘ ⊕ ℘ ∉ ⊗ ⊃ ∈∩ ⊗ ⊕∈ ⊃  ∧ ⋅⊃ ⊂ ⊂ ℜ ⊕⊃⊆∠  ∉√⊕⊗ 

ℜ ∧ ℑ  ⊂⊕ ℑ  ∉∈⊕∉ ⊗ ⊕ ∉∅ ⊆ℑ∩∈⊃  ∏⊗ ⊕� ×∪ ⊃ ∩  ∉⋅ ∪ 

⋅⊃ ⊂ ⊂ ∈⊕ ⊕⊗  ∉ ℜ ⊕ ℑ ℘ ℘ ∉⊆∠ ℑ∈⊃ ⊕⊗ ℜ∧ ⊗  ℑ⊆ℑ  ⊃ ℘⊃⊆2 
∠  ∉√⊕⊆⊕∈⊃ ∈   ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ⊆ℑ ∩∈⊕  ⊃ ℘ 

∪⊕ ℑ⊗ ℑ∈⊗ ⊆⊕⊗ ⊃ ∏⊆  ∧  ⊕⊆ � ×∪⊕ ∈⊕ ⊕⊗ ∅∉ ∪⊕ 

∪ ⊃ ∩∪⊕ ℑ∈⊗∪ ⊃ ∩∪⊕  ⊕ ℘ ∉ ⊗ ⊃ ∈∩⊗ ⊕∈ ⊃  ∧  ⊕ ∇∏ ⊃  ⊕  ∪ℑ  

 ∪⊕ ∅ ⊂∧⊃ ∈∩ ∪⊕ ⊃ ∩∪  ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ ℑ⊗ ℑ∈⊗ ⊆⊕⊗ ⊃ ∏⊆ 

 ∪∉∏ ⊂⊗ ℜ ⊕ ℑ ⊂∉⋅ ℑ  ∠∉  ⊃ ℜ ⊂⊕� ∈∉⋅  ∪⊕ ∅ ⊂∧⊃ ∈∩ 

∪⊕ ⊃ ∩∪  ⊃ ∉∈  ∪⊕∉ ⊗ ⊕ ∉∅ � �� ⊆⊃ ℘  ∉⊆⊕  ⊕ ⋅∪ ⊃ ℘ ∪ 

℘ ∉⊆∠ℑ  ⊕⊗ ∉ ∪⊕ ∏  ∅ ℑ℘ ⊕ ∉∏ ∩∪∈⊕  ∉∅ ∪⊕ ⊆ℑ  ⊃ ∈∩ 

⊆⊕⊆ℜ ⊕  � ×∪ ⊃     ∏ ℘  ∏  ℑ ⊂ ℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ⋅⊃ ⊂ ⊂ 

℘ ℑ∏  ⊕∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗⋅⊕ ℑ ∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∪⊕ ℑ⊗ℑ∈⊗ ⊆⊕ 2 

⊗ ⊃ ℑ�ℑ∈⊗ ∪⊕∈ ⊕  ∏ ⊂  ⊃ ∈ ⊗ ℑ  ℑ ⊕ ⊂ ⊃ ℑℜ ⊃ ⊂ ⊃  ∧ ∠  ∉ℜ ⊂⊕⊆� 

↓∈ ∪⊕∉ ∪⊕ ∪ℑ∈⊗� ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘∪⊕ ℑ⊗ℑ∈⊗ ⊆⊕⊗ ⊃ ℑ 

 ∧  ⊕⊆ ⋅⊃ ⊂ ⊂⊕¬∠ ⊕  ⊃ ⊕∈℘ ⊕⊗ ⊃ ∅ ∅⊕  ⊕∈∠∪∧ ⊃ ℘ ℑ ⊂℘ ∉∈ ℑ ℘   

∏∈⊗ ⊕ ∈ℑ∈∉ → ⊕⋅ ∉∈. √⊕   ⊃ ℘ ℑ ⊂℘ ∉∈ ℑ ℘ ∅∉ ℘ ⊕⊗ ∏  2 
⊃ ∈∩  ℑ  �  ∉∠ℑ∈⊗ ∏∈∈⊃ ∈∩ ℑ ∪ ⊃ ∩∪ ∠ ⊕ ⊕⊗ �ℑ∈⊗ 

 ∪⊕∩  ℑ ⊃ ∈ ⊃ ∨⊕∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ℑ ⊂  ∉⊃ ∈ ∈ℑ∈∉ 

 ℘ ℑ ⊂⊕� ≥∉  ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘  ∧  ⊕⊆ .  ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ 

⋅⊕ ℑ  ℜ ⊕ ℘ ∉⊆⊕  ∪⊕ ⊆ℑ ⊃ ∈  ⊕  ⊕ ℑ  ℘ ∪ ℑ  ⊕ ℑ ∉∅ 

⊆⊃ ℘  ∉  ⊃ ℜ∉ ⊂∉∩∧ ⋅⊃  ∪ ∠  ℑ ℘  ⊃ ℘ ℑ ⊂ ⊃ ∈⊗ ∏    ∧ ℑ∠∠ ⊂ ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ≈� � 

≥⊃ ∈℘ ⊕ ∪⊕ℑ  ∉⊆⊃ ℘∅∉ ℘ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ℑ∈⊗∅  ⊃ ℘ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ ⋅⊕  ⊕ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗⊃ ∈ ����. 

 ≈� � � � ⊕√⊕  ℑ ⊂  ⊕  ⊕ ℑ  ℘ ∪⊕   ∪ℑ√⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗ ∪⊕ 

⊆⊃ ℘  ∉ ℘ ∉∠ ⊃ ℘∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ∉∈ ⊆ℑ ∩∈⊕  ⊃ ℘ ⊆⊕⊗ ⊃ ℑ ℜ ∧ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ 
≈� � ℜ∏  ∪⊕  ⊕ ⊃  ⊂⊕   

⊆⊃ ℘  ∉  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉∈ ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ �♥∈ 

���� � ⋅⊕ ℘ ∉∉∠ ⊕  ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕ ♥∈  ⊃  ∏  ⊕ ∉∅ 

≤∪⊕⊆⊃    ∧ � ≤∪ ⊃ ∈⊕  ⊕ ϒ℘ ℑ⊗ ⊕⊆∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕� ℑ∈⊗ 

⊗ ⊕√⊕ ⊂∉∠⊕⊗ ℑ ∈⊕⋅  ℘ ℑ∈∈⊃ ∈∩ ∠  ∉ℜ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠⊕ 

≤≥° ↑2���ℑ ⋅∪ ⊃ ℘ ∪ ℘ ∉⊆ℜ ⊃ ∈⊕⊗  ∪⊕ ∅∏∈℘  ⊃ ∉∈ ∉∅ 

≥× ↑ � ϒƒ ↑ ℑ∈⊗ ƒƒ ↑ ≈� � ×∪ ⊃  ℑ∠∠ ℑ  ℑ  ∏ ℘ ℑ∈ 

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈ ����� 

≠ ° ∉ ⊇ ⊕ ℘ ��������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧ ∪ ⊕→ ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑ�ℑ∈⊗∠  ∉ ⊇ ⊕ ℘   ∏ ∠∠∉  ⊕ ⊗ℜ∧ ∪⊕≥ ℑ  ⊕↔ ⊕ ∧ ← ℑℜ ∉ ℑ  ∉2 

 ∧ ∉ ∅ × ⊃ ℜ∉ ⊂∉∩∧ ℑ∈⊗ ≤∪ ⊃ ∈ℑ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∅ ∉°∉  2⊗ ∉℘  ∉  

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  ��� �����



⊆⊕ ℑ  ∏  ⊕ ∪⊕∈∉⊆ℑ ⊂⊂∉ℑ⊗�∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕�∉ℜ  ⊕  √⊕ 

ℑ∈⊗ ℑ∈ℑ ⊂∧ ⊕  ∪⊕  ∏  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ⋅⊃  ∪ ∈ℑ∈∉ 

⊆⊕  ⊕  .  ℑ∈⊗ ∈ℑ∈∉ → ⊕⋅ ∉∈.   ⊕  ∉ ⊂∏  ⊃ ∉∈ � ϒ⊂ ⊂ 

 ∪⊕  ⊕ ⊆ℑ⊄⊕ ⊃ ∅ ⊕ ℑ  ⊃ ℜ ⊂⊕  ∉ ⊕ √ℑ ⊂∏ ℑ  ⊕  ∪⊕  ∏  ∅ℑ ℘ ⊕ 

⊆∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ ⊆⊃ ℘  ∉  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  ℑ  

∈ℑ∈∉  ℘ ℑ ⊂⊕ ≈� � ℑ∈⊗  ∪⊕∈  ∉ ⊗ ⊕√⊕ ⊂∉∠  ∪⊕ ∈⊕⋅ 

 ⊕ ℘ ∉ ⊗ ⊃ ∈∩ ⊆⊕⊗ ⊃ ℑ ⋅⊃  ∪∪ ⊃ ∩∪⊕ ℑ∈⊗∪ ⊃ ∩∪⊕ ⊗ ⊕∈ ⊃  ∧ � 

♥∈  ∪ ⊃ ∠ℑ∠ ⊕ � ∪⊕ ∏  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ 

⊆⊃ ℘  ∉  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ∅ ⊃ √⊕ ⊆ℑ ∩∈⊕  ⊃ ℘ 

ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏ ℜ ∧  ∪ ⊃  ∈⊕⋅  ℘ ℑ∈2 
∈⊃ ∈∩ ∠  ∉ℜ ⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕� ↓∈  ∪⊕ ℜ ℑ  ⊃ ∉∅ ⊕¬∠ ⊕  ⊃ 2 
⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂  � ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ⊂ℑ  ⊕  ℑ ⊂ 

∅∉ ℘ ⊕ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕�ℑ∈⊗ ∪⊕℘ ∉  ⊕  ∠∉∈⊗ ⊕∈℘ ⊕ 

ℑ⊆∉∈∩ ∪⊕∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕� ∏  ∅ ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ ℑ∈⊗ 

 ∪⊕ ⊂∉∠ ⊕∉∅ ∏  ∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ ⋅⊕  ⊕⊗ ⊃  ℘ ∏   ⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ ΠΡ ΟΧΕ∆ΥΡ ΕΣ 

↑ ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉  ℑ∠⊕  ∈ℑ⊆⊕⊗ Σονψ , Τ∆Κ 

�ℑℜ  ∉ℑ⊗ ℑ∠ ⊕ � � ΖΖΖ , Τοπ , Νατυρε �∪∉⊆⊕ ⊆ℑ⊗ ⊕ 

 ℑ∠⊕  � ⋅⊕  ⊕℘ ∪∉ ⊕∈ ℑ  ⊕   ℑ⊆∠ ⊂⊕ � ×∪⊕ ∏  ∅ℑ ℘ ⊕ 

⊆∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ ⊆⊃ ℘  ∉  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℜ ⊕∪ℑ√⊃ ∉ ⋅⊕  ⊕ 

℘ ℑ   ⊃ ⊕⊗∉∏  ⊃ ∈ ≤≥° ↑2���ℑ ℘ ℑ∈∈⊃ ∈∩∠  ∉ℜ ⊕ ⊆⊃ ℘  ∉2 
 ℘ ∉∠ ⊕� ×∪⊕∈∉⊆ℑ ⊂ ∠  ⊃ ∈∩℘ ∉∈  ℑ∈∉∅ ≥⊃ � → � ℘ ℑ∈2 
 ⊃ ⊂⊕ √⊕ ∏  ⊕⊗⊃ ∈ ∪⊕ ⊕   ⊃ � � �� → �⊆ � 

� .�  Συρφαχε µ ορπηολογψ 
×∪⊕  ∏  ∅ ℑ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∅ ⊃ √⊕ ⊆ℑ ∩∈⊕  ⊃ ℘ 

ℑ∏⊗ ⊃ ∉  ℑ∠ ⊕  ⋅ℑ  ∉ℜ  ⊕  √⊕⊗ ℜ∧ ∪⊕ ⊃ ∩∪ ℘ ∉∈  ℑ∈ 

⊆∉⊗ ⊕ℑ ⊂∉∈∩ ∪⊕ Ξ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � ×∪⊕ ⊕ ∅ ⊕  ⊕∈℘ ⊕℘ ∏  2 
 ⊕∈Ι  ⊕ ∅ ⊃  � � � ��∈ϒ � ∪⊕ ℘ ℑ∈∈⊃ ∈∩ ∠ ⊕ ⊕⊗⊃ � ≅ 

�� � � ⊆�� ×∪⊕  ∏  ∅ℑ ℘ ⊕  ∉∏ ∩∪∈⊕   ∠ℑ  ℑ⊆⊕  ⊕   

 ∏ ℘ ∪ℑ  Ρ ℑ � Ρ ∇ � Σ ⊆ �Σ �Κ ℑ �Κ ∇ ⋅⊕  ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ 

ℜ ∧  ∪⊕ℑ∈ℑ ⊂∧ ⊃ ⊆⊕  ∪∉⊗ ∉∅ ∪ ⊕ ⊕⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ℑ ⊂ ∏  2 
∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ 

≈� � 

� .�  Φραχταλ διµενσ ιον 

ƒ ℑ ℘  ℑ ⊂⊗ ⊃⊆⊕∈ ⊃ ∉∈℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ∧ ⊆ℑ∈∧ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊆⊕  ∪∉⊗ � ♥∈ ∉ ⊗ ⊕  ∉ ℘ ∉⊆∠ℑ  ⊕  ∪⊕  ⊕ 

⊆⊕  ∪∉⊗ �  ∪⊕ ∠∉⋅⊕  ∠ ⊕ ℘   ∏⊆ �°≥⁄� �  ⊂ ⊃ ⊃  2 
⊂ℑ∈⊗� ⊂⊕∈∩  ∪ ∉∅  ∏  ∅ℑ ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕ ℑ∈⊗  ℑ∈⊗ℜ ∉¬ 

⊆⊕  ∪∉⊗ ⋅⊕  ⊕∏  ⊕⊗� ϒ∅  ⊕ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ∉∅ ∏  ∅ℑ ℘ ⊕ 

 ∉∠∉∩  ℑ∠∪∧ � ∪⊕∅  ℑ℘  ℑ ⊂ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ∉∅ℑ∏ ⊗ ⊃ ∉ ℑ∠⊕  

⋅ℑ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ ∧  ∪⊕ℑ∈ℑ ⊂∧ ⊃ ∠  ∉∩  ℑ⊆ ∉∅ ⊗ ⊃ ∩ ⊃  ℑ ⊂ 

⊃ ⊆ℑ ∩ ⊕ 
≈� � 

� .�  Μιχρο φριχτιον τεσ τ 

×∪⊕ ⊕ ∅⊕  ⊕∈℘ ⊕℘ ∏   ⊕∈Ι  ⊕ ∅  ⊕ ⊂ℑ  ⊕⊗ ∉ ∪⊕⊂∉ℑ⊗ 

⊃ ∈  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ⊕  ⋅ℑ ∅ ⊃   ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ Ι  ⊕ ∅ ) 
ς ζ ℘ ∏  √⊕ �ℑ∈⊗ ∪⊕∈  ∪⊕ ⊃ ∠  ℘ ℑ∈∈⊕⊗ ℜ ℑ ℘ ⊄ ℑ∈⊗ 

∅∉  ∪∉∈  ∪⊕ ℑ⊆∠ ⊂⊕ ∏  ∅ ℑ ℘ ⊕⊃ ∈ ∪⊕ Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ  

ℑ ∩ ⊃ √⊕∈ ⊂∉ℑ⊗ �∈∉⊆ℑ ⊂ ∅∉ ℘ ⊕� � ×∪⊕ ∈∉⊆ℑ ⊂ ∅∉ ℘ ⊕ 

ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈  ⊃ ∩∈ℑ ⊂ ⋅⊕  ⊕ ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧  ⊕ ℘ ∉ ⊗ ⊕⊗ℜ∧ 

∏ ∠∠ ⊕ ℑ∈⊗⊂∉⋅⊕ ∪ℑ ⊂√⊕ �⊂⊕ ∅ ℑ∈⊗ ⊃ ∩∪ ∪ℑ ⊂√⊕ ∉∅ 

 ∪⊕∇∏ ℑ⊗  ℑ∈∠∪∉ ∉ ⊗ ⊃ ∉⊗ ⊕� ×∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃⊆2 
ℑ ∩ ⊕⊃  ∪⊕∪ℑ ⊂ ∅∉∅ ∪⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ℑ√⊕  2 
ℑ ∩ ⊕ Ψ � ℘ ℑ∈∈⊃ ∈∩ ⊃ ∈ ∠∉ ⊃  ⊃ √⊕ Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈� ℑ∈⊗ 

− Ψ � ℘ ℑ∈∈⊃ ∈∩⊃ ∈ ∈⊕∩ℑ  ⊃ √⊕ Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈� ∅  ⊃ ℘  ⊃ ∉∈ 

 ⊃ ∩∈ℑ ⊂� ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ √ℑ ⊂∏ ⊕(φ) ⊃ ⊕ 2 
∇∏ ℑ ⊂ ∉ ∪⊕ℑ√⊕  ℑ∩⊕∉∅∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃ ⊆ℑ∩⊕ φ( Ι , 

ϑ) [ �] . 

� .�  Αδηεσ ιον φορχε 

×∪⊕∅ ∉ ℘ ⊕ √⊕   ∏  ⊃ ∠ 2 ∏ℜ    ℑ  ⊕ ∏  ∅ℑ ℘ ⊕ ⊕ ∠ ℑ 2 
 ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ⋅ℑ  ⊆⊕ ℑ  ∏  ⊕⊗ ⊗∏  ⊃ ∈∩  ∪⊕  ⊃ ∠ ℑ∠ 2 
∠  ∉ℑ℘ ∪ ⊃ ∈∩ ℑ∈⊗ ⋅⊃  ∪⊗  ℑ⋅⊃ ∈∩ ∠  ∉℘ ⊕  � ×∪⊕ ℑ⊗∪⊕ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕ φℑ⊗ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ ⊆∏ ⊂  ⊃ ∠ ⊂∧⊃ ∈∩ 

 ∪⊕℘ ℑ∈ ⊃ ⊂⊕ √⊕  ∠  ⊃ ∈∩ ℘ ∉∈  ℑ∈κ ℜ∧  ∪⊕ ⊗ ⊃   ℑ∈℘ ⊕ 

ℑ ⋅∪ ⊃ ℘ ∪ ∪⊕℘ ℑ∈ ⊃ ⊂⊕ √⊕ ⋅ℑ ⊗ ⊕ ∅ ⊂⊕ ℘  ⊕⊗⊇ ∏  ℜ ⊕ ∅∉ ⊕ 

 ∪⊕∉℘ ℘ ∏   ⊕∈℘ ⊕∉∅ ∏  ∅ ℑ℘ ⊕ ⊕∠ℑ  ℑ  ⊃ ∉∈ � 

3  Ρ ΕΣΥΛΤΣ 

� .�  Συρφαχε µ ορπηολογψ 
ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ∏  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅∅ ⊃ √⊕ 

ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ �♥ ⊃ ∉ℜ  ⊕  √⊕⊗ ∪ℑ ΖΖΖ ℑ∈⊗ Νατυρε 

 ℑ∠ ⊕ ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ ℘ ∉⊆∠ ∉ ⊕⊗ ∉∅ ∉⊗ 2⊂ ⊃ ⊄⊕ ⊆ℑ∩∈⊕  ⊃ ℘ 

∠ℑ   ⊃ ℘ ⊂⊕ �ℑ∈⊗ ∪⊕∠ℑ   ⊃ ℘ ⊂⊕ ∉∅ Τοπ ℑ∠ ⊕ℑ  ⊕⊃ ∈ ∉⊗ 

ℑ∈⊗ ℜ ⊂∉℘ ⊄   ℑ  ⊕ � ×∪⊕ ℑℜ  ∉ℑ⊗ Σονψ ℑ∈⊗ Τ∆ Κ 

 ℑ∠⊕ ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ ⊃ ∈ ℜ ⊂∉℘ ⊄   ℑ  ⊕�∉∈⊂∧ ℑ∅ ⊕⋅  ∉⊗ 2 
⊂ ⊃ ⊄⊕∠ℑ   ⊃ ℘ ⊂⊕ ℑ  ⊕∅∉∏∈⊗⊃ ∈ Σονψℑ∈⊗ Τ∆ Κ ℑ∠⊕ � 

♥∈ ∩ ⊕∈⊕  ℑ ⊂� ∪⊕  ⊕⊃ ∉∈⊂∧ ℑ  ⊂ ⊃ ∩∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℑ 2 
⊆∉∈∩ ∪⊕  ⊕ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ � 

� .�  Συρφαχε ρουγηνεσσ 
×∪⊕  ∏  ∅ℑ ℘ ⊕  ∉∏ ∩∪∈⊕   ∠ ℑ  ℑ⊆⊕  ⊕   ∉∅ ∅ ⊃ √⊕ 

⊆ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉  ℑ∠ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ ∧ ⊗ ℑ  ℑ ℑ∈ℑ ⊂∧ ⊃  

∠  ∉∩  ℑ⊆ ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕ � � ×∪⊕  ∏  ∅ℑ ℘ ⊕ 

 ∉∏∩∪∈⊕   ℑ∈⊗ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉∅  ∪ ⊕ ⊕ ∪∉⊆⊕ ⊆ℑ⊗ ⊕ 

 ℑ∠⊕ ℑ  ⊕ ℑ ⊂⊆∉ ⊕∇∏ ℑ ⊂  ∉  ∪∉ ⊕ ∉∅ ℑℜ  ∉ℑ⊗ Σονψ 
ℑ∈⊗ Τ∆Κ ℑ∠⊕ �♥ ⊃ ∅∉∏∈⊗ ∪ℑ   ∪⊕  ⊕⊃ ∈∉℘ ⊂⊕ ℑ  

⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ ∪∉⊆⊕ ⊆ℑ⊗ ⊕ℑ∈⊗ℑℜ  ∉ℑ⊗ ℑ∠ ⊕ � 

×∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∈∩ ⊕  ∏ ⊂  ℘ ∉ ⊃ ∈℘ ⊃ ⊗ ⊕ ⋅⊃  ∪ ∪⊕∉ℜ  ⊕  √ℑ 2 
 ⊃ ∉∈ ∉∅ ∏  ∅ ℑ ℘ ⊕ ∉∠ ∉∩  ℑ∠∪∧ ∉∅ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ � 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ       ♠∏∈�����



� .�  Φραχταλ διµενσ ιον 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕℘ ∏  √⊕ ∅∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∈∩∅  ℑ ℘ 2 
 ℑ ⊂ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ ℜ∧ ∠∉⋅⊕  ∠⊕ ℘   ∏⊆ ⊆⊕  ∪∉⊗ ℑ∈⊗ 

 ℑ∈⊗ℜ∉¬ ⊆⊕  ∪∉⊗�♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  ∪⊕  ⊕⊃ ℑ 

⊂ ⊃ ∈⊕ ℑ   ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ∠∉⋅⊕   ∠ ⊕ ℘   ∏⊆ 

Σ(φ) ℑ∈⊗ ∅  ⊕ ∇∏ ⊕∈℘ ∧ φ ⊃ ∈  ∪⊕ ∠∉⋅⊕  ∠ ⊕ ℘   ∏⊆ 

⊆⊕  ∪∉⊗�ℑ∈⊗ ∪⊕∈∏⊆ℜ ⊕   Ν( α) ∉∅℘ ∉∏∈ ⊃ ∈∩ℜ ∉¬ 

ℑ∈⊗ ∪⊕∧ℑ  ⊗   ⊃ ℘ ⊄ α⊃ ∈  ∪⊕ ℑ∈⊗ℜ∉¬ ⊆⊕  ∪∉⊗� ϒ∅ 2 
 ⊕ ⊂ ⊃ ∈⊕ ℑ  ⊕∩  ⊕   ⊃ ∉∈ � ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ∅∉⊆∏ ⊂ℑ ℘ ℑ∈ 

ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗� 

⊂∩Σ( φ) � � � � ��⊂∩φ � � � ���� ��� 

�°∉⋅⊕  ∠ ⊕ ℘   ∏⊆ ⊆⊕  ∪∉⊗� Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈� 

⊂∩Σ( φ) � � � � ��⊂∩φ � � � ���� ��� 

�°∉⋅⊕  ∠ ⊕ ℘   ∏⊆ ⊆⊕  ∪∉⊗� Ξ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈� 

⊂∩Ν(α) � � � � ��⊂∩α � � � ��� � ��� 

�≥ℑ∈⊗ℜ ∉¬ ⊆⊕  ∪∉⊗ � 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∪⊕ ⊂∉∠⊕∉∅ ∪⊕ℑℜ∉√⊕∅∉⊆∏ 2 
⊂ℑ� ∪⊕∅  ℑ ℘  ℑ ⊂⊗ ⊃ ⊆⊕∈ ⊃ ∉∈⊃  ∪⊕∈℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ∧ ∪⊕ 

∅  ℑ ℘  ℑ ⊂ ∪⊕ ∉ ∧ � ×∪⊕∅  ℑ ℘  ℑ ⊂ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ ∉∅∅ ⊃ √⊕ℑ∏ 2 
⊗ ⊃ ∉ ℑ∠ ⊕ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ∉ ℑ∈⊗ℜ∉¬�∠ ∉⋅⊕  ∠ ⊕ ℘ 2 
  ∏⊆� ⊂⊕∈∩  ∪ ∉∅  ∏  ∅ ℑ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕ ℑ∈⊗  ⊂ ⊃ ⊃  ⊂ℑ∈⊗ 

⊆⊕  ∪∉⊗ ⊃  ℑℜ∏ ⊂ℑ  ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �♥℘ ℑ∈ ℜ ⊕∅∉∏∈⊗ 

 ∪ℑ  ∪⊕  ⊕ ⊃  ℑ  ⊂ ⊃ ∩∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℑ⊆∉∈∩  ∪  ⊕ ⊕ 

⊆⊕  ∪∉⊗ ⊃ ∈  ∪⊕√ℑ ⊂∏ ⊕∉∅∅  ℑ ℘  ℑ ⊂ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ⊕¬℘ ⊕∠  

 ∪⊕⊂⊕∈∩  ∪∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ ⊆⊕  ∪∉⊗� ×∪⊕∅  ℑ ℘  ℑ ⊂ 

⊗ ⊃⊆⊕∈ ⊃ ∉∈ ∉∅ ∪ ⊕ ⊕ ∪∉⊆⊕ ⊆ℑ⊗ ⊕ ℑ∠ ⊕ ℑ  ⊕ ℑ ⊂⊆∉  

⊕ ∇∏ ℑ ⊂ ∉ ∪ℑ ∉∅ℑℜ  ∉ℑ⊗ ℑ∠ ⊕ �≤∉⊆ℜ ⊃ ∈⊕⊗ ⋅⊃  ∪ ∪⊕ 

 ∏  ∅ ℑ ℘ ⊕  ∉∏ ∩∪∈⊕   ∠ ℑ  ℑ⊆⊕  ⊕  ⊃ ∈ ×ℑℜ ⊂⊕ � �  ∪⊕ 

℘ ∉∈℘ ⊂∏  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊆ℑ⊗ ⊕ ∪ℑ  ∪⊕ ∏  ∅ℑ ℘ ⊕℘ ∪ℑ  ℑ ℘ 2 
 ⊕  ⊃   ⊃ ℘ ∉∅∪∉⊆⊕ ⊆ℑ⊗ ⊕ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ ℑ  ⊕ℑ ⊂⊆∉   ∪⊕ 

Φ ιγ .1  ≥∏  ∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪ ⊃ ⊕ ∉∅∅ ⊃ √⊕ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕  

Ταβλε 1  ≥∏  ∅ ℑ℘ ⊕ ∉∏∩∪∈⊕   ⊕ ∉∅∅ ⊃ √⊕ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉ ℑ∠⊕ �∈⊆� 

≥ℑ⊆∠ ⊂⊕  Ρ ℑ Ρ ∇ Σ ⊆ Σ Κ ℑξ Κ ∇ξ Κ ℑψ Κ ∇ψ 

ΖΖΖ � � � � � � ��� �� ��� � ��� � ��� � ��� 

Νατυρε � � � � � � ��� �� � ��� � ��� � ��� � ��� 

Τοπ � � � � � � ��� ��� ��� � ��� � ��� � ��� 

Σονψ � � � � � � ��� �� ��� � ��� � ��� � ��� 

Τ∆Κ � � � � � � ��� ��� ��� � ��� � ��� � ��� 

# � � � # ∂ ∉ ⊂1�  λ 1�     ↑ ∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ ⊆⊃ ℘  ∉   ⊃ ℜ ∉ ⊂∉∩∧ ∉ ∅ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ 



 ℑ⊆⊕ℑ  ∪∉ ⊕∉∅ℑℜ  ∉ℑ⊗ ℑ∠ ⊕ � 

� .�  Χηαραχτεριστιχσ οφ µιχρο φριχτιον 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕℘ ∉  ⊕  ∠∉∈⊗ ⊕∈℘ ⊕ℑ⊆∉∈∩ ∏  2 
∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ � ⊂∉∠ ⊕∉∅ ∏  ∅ ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ ℑ∈⊗ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃⊆ℑ∩ ⊕ ∉∅ Νατυρε ℑ∏⊗ ⊃ ∉  ℑ∠ ⊕� ′∧ 

℘ ∉⊆∠ℑ  ⊃ ∈∩  ∪⊕  ⊕  ∪  ⊕ ⊕ ⊃ ⊆ℑ∩ ⊕ � ⊃ ℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ 

 ∪ℑ  ∪⊕  ⊕ ⊃  ⊃⊆⊃ ⊂ℑ  ⊃  ∧ ℑ⊆∉∈∩  ∪⊕  ⊕  ∪ ⊕ ⊕ ⊃⊆2 
ℑ∩⊕ �ℑ∈⊗ ∪⊕∩  ⊕ ℑ ℘ ∪ℑ∈∩⊕ ∉∅ ℜ  ⊃ ∩∪  ∈⊕  ⊃ ∈  ∪⊕ 

⊕⊗ ∩⊕∉∅∠ℑ   ⊃ ℘ ⊂⊕ ℑ  ⊕∉℘ ℘ ∏   ⊕⊗� 

×∪⊕⊗ ⊕∠ ⊕∈⊗ ⊕∈℘ ⊕℘ ∏  √⊕ ∉∅∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩ 2 
∈ℑ ⊂ ∉∅ Σονψℑ∈⊗ Νατυρε ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ ∉∈  ∪⊕ ∈ℑ∈∉ 

 ℘ ℑ ⊂⊕⊂∉ℑ⊗⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ×∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ 

 ⊃ ∩∈ℑ ⊂∉∅ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ ⊃ ℑ ⊂⊆∉  ⊃ ∈℘  ⊕ ℑ  ⊕⊗⊂ ⊃ ∈⊕ ℑ  ⊂∧ 

Φ ιγ .2  ≤∏  √⊕ ∅∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∈∩∅  ℑ ℘  ℑ ⊂ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ℜ∧ �ℑ� 

∠∉⋅⊕  ∠⊕ ℘   ∏⊆ ⊆⊕  ∪∉⊗ℑ∈⊗�ℜ �  ℑ∈⊗ℜ∉¬ ⊆⊕  ∪∉⊗  

Ταβλε 2  ƒ ℑ ℘  ℑ ⊂ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ ℜ ∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊆⊕  ∪∉⊗  

≥ℑ⊆∠ ⊂⊕  
← ⊕ ∈∩  ∪∉ ∅ ∠  ∉ ∅ ⊃ ⊂⊕ 

Ξ Ψ 

°≥⁄ 

Ξ Ψ 
≥⊂ ⊃  ⊃  ⊂ℑ∈⊗ ≥ℑ∈⊗ ℜ ∉¬ 

ΖΖΖ � � ��� � � ��� � � �� � �� � � �� � � �� 

Νατυρε � � ��� � � ��� � � �� � � �� � � �� � � �� 

Τοπ � � ��� � � ��� � � �� � � �� � � �� � � �� 

Σονψ � � ��� � � ��� � � �� � � �� � � �� � � �� 

Τ∆ Κ � � ��� � � ��� � � �� � � �� � � �� � � �� 

Φ ιγ .3  ≤∉  ⊕  ∠ ∉∈⊗ ⊕∈℘ ⊕ℑ⊆∉∈∩ ∏  ∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ � ⊂∉∠ ⊕∉ ∅ ∏  ∅ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ ℑ∈⊗ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃⊆ℑ∩ ⊕∉∅ Νατυρε ℑ∠ ⊕ 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ       ♠∏∈�����



⋅⊃  ∪ ∪⊕⊂∉ℑ⊗� ϒ∅  ⊕ ⊂ ⊃ ∈⊕ ℑ  ⊕ ∩  ⊕   ⊃ ∉∈ � ∪⊕∅∉ ⊂2 
⊂∉⋅⊃ ∈∩∅∉⊆∏ ⊂ℑ ⊕℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗� 

φ � � � ��� π � �� � ��( Σονψ ℑ∠⊕ � ��� 

φ � � � ��� π � � � ��( Νατυρε  ℑ∠⊕ � ��� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉∅ ƒƒ ↑ �  ∪⊕ 

∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ∧ ⊆∏ ⊂  ⊃ ∠ ⊂∧⊃ ∈∩ ∪⊕ 

 ∉  ⊃ ∉∈   ⊃ ∅ ∅∈⊕  ∉∅ ∪⊕℘ ℑ∈ ⊃ ⊂⊕ √⊕ ℜ∧  ∪⊕⊗ ⊃   ℑ∈℘ ⊕ 

 ∪ℑ  ∪⊕℘ ℑ∈ ⊃ ⊂⊕ √⊕ ⊃  ∏  ∈⊕⊗ℑ  ∉∏∈⊗⊃ ∈  ∪⊕∅  ⊃ ℘ 2 
 ⊃ ∉∈ ⊕  ℑ ⊂∉∈∩ Ψ ∉− Ψ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ �⊃� ⊕� ∪⊕∅  ⊃ ℘ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂� ×∪⊕ ∉  ⊃ ∉∈   ⊃ ∅ ∅∈⊕  ⊃  ⊕ ⊂ℑ  ⊕⊗ 

 ∉  ∪⊕ ∩ ⊕ ∉⊆⊕   ∧ ∉∅  ∪⊕ ℘ ℑ∈ ⊃ ⊂⊕ √⊕ ℑ∈⊗ ∪⊕ ⊆⊕ 2 
℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅ ≥⊃ � → � � ′⊕ ℘ ℑ∏  ⊕  ∪⊕  ⊕ ⊃  

 ⊂ ⊃ ∩∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ℑ∈ ⊃ ⊂⊕ √⊕  � 

 ∪⊕∠  ⊕ ℘ ⊃  ⊕√ℑ ⊂∏ ⊕∉∅ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃ √⊕  ∧ ⊗ ⊃ ∅ 2 
∅ ⊃ ℘ ∏ ⊂  ∉ ℘ ℑ ⊂ ⊃ ℜ  ℑ  ⊕� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕  ⊕ ∅ ℑ ℘  ∉ � 

 ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃ ⊆ℑ ∩ ⊕ ⊃ ∩∈ℑ ⊂℘ ℑ∈ ℜ ⊕∏  ⊕⊗ℑ  ∪⊕ 

 ⊕ ∠  ⊕  ⊕∈ ℑ  ⊃ √⊕∉∅ ∪⊕ ⊕ ℑ ⊂∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕⊃ ∅∉∈⊂∧ ∪⊕ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ⊗ ⊃ ∅ ∅⊕  ⊕∈ ⊆ℑ∩∈⊕  ⊃ ℘ ⊆⊕⊗ ⊃ ℑ ⊃  

 ⊕ ∇∏ ⊃  ⊕⊗ ∉ ℘ ∉⊆∠ℑ  ⊕� ℑ∈⊗  ∪⊕  ⊂∉∠⊕ ∉∅ ∅  ⊃ ℘  ⊃ ∉∈ 

∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ √⊂∉ℑ⊗⊃  ⊕ ∅ ⊕   ⊕⊗ ∉ ℑ  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ 

℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∏∈⊗ ⊕  ∪⊕ ⊆⊃ ℘  ∉∅  ⊃ ℘  ⊃ ∉∈ ⊕   ≈� �ƒ ∉⊆ 

ƒ⊃ ∩� � �⊃  ⊃ ∅∉∏∈⊗ ∪ℑ  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕∉∅ Σονψ 
 ℑ∠ ⊕⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪ℑ ∉∅ Νατυρε  ℑ∠ ⊕ ℑ  ∪⊕ 

 ℑ⊆⊕⊂∉ℑ⊗� ℑ∈⊗ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ Σονψ 
 ℑ∠⊕⊃ ℑ ⊂ ∉⊂ℑ  ∩⊕  ∪ℑ∈ ∪ℑ ∉∅ Νατυρε  ℑ∠⊕� 

Φ ιγ .4  ⁄⊕ ∠ ⊕∈⊗ ⊕∈℘ ⊕∉∅∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ 

∉∅ Σονψℑ∈⊗ Νατυρε ℑ∠ ⊕ ∉∈ ⊂∉ℑ⊗ 

4  ∆ΙΣΧΥΣΣΙΟΝ 

� . �  Ρελατιονσηιπ βετωεεν λατεραλ φορχε ανδ 

φριχτιον φορχε 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉∅ ƒƒ ↑ �  ∪⊕ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂⊃  ∪⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ 

 ⊃ ∩∪ ℑ∈⊗⊂⊕ ∅ ∪ℑ ⊂√⊕ ∉∅ ⊗ ⊕  ⊕ ℘  ⊕⊗⊗ ⊃ ∉⊗ ⊕ ⋅∪⊕∈  ∪⊕ 

 ⊃ ∠ ℘ ℑ∈ℑ ⊂∉∈∩ ∪⊕ Ψℑ∈⊗− Ψ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ �′∏ ℜ ⊕ 2 
℘ ℑ∏  ⊕∉∅ ∪⊕⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂ ⊕   ∉ � ∪⊕ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ 

ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ ⊃ ∩∪ ℑ∈⊗⊂⊕ ∅ ∪ℑ ⊂√⊕ ∉∅ ⊗ ⊃ ∉⊗ ⊕⊃  ∪⊕ 

⊂ℑ  ⊕  ℑ ⊂ ∅∉ ℘ ⊕  ⊃ ∩∈ℑ ⊂ ⋅∪ ⊃ ℘ ∪ ℘ ∉∈ ℑ ⊃ ∈ ∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ 

∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ℑ∈⊗∉ ∪⊕ ⊂ℑ  ⊕  ℑ ⊂ ⊃ ∩∈ℑ ⊂�♥∈ ∉ ⊗ ⊕  ∉ 

 ⊕ ∠ ℑ  ℑ  ⊕ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕∅  ∉⊆  ∪⊕⊂ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕� 

 ∪⊕ ⊆⊕  ∪∉⊗ ∉∅ ℘ ℑ∈∈⊃ ∈∩ ⊃⊆∏ ⊂  ℑ∈⊕ ∉∏  ⊂∧ ℑ ⊂∉∈∩ Ψ 

ℑ∈⊗− Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈⊃ ℘ ∪∉ ⊕∈ �∈ℑ⊆⊕ ⊂∧ 

♥∈ Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � 

Φ ≠ (Ι , ϑ) = φ� (Ι , ϑ) + φ( Ι , ϑ) (�) 

♥∈ − Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � 

Φ � ≠ (Ι , ϑ) = φ� (Ι , ϑ) − φ( Ι , ϑ) (�) 

φ( Ι , ϑ) = ( Φ ≠ (Ι , ϑ) − Φ − Ψ (Ι , ϑ))/ � 

��� 

⋅∪⊕  ⊕ Φ Ψ (Ι , ϑ) ℑ∈⊗ Φ − Ψ (Ι , ϑ) ℑ  ⊕ ⊕∠ℑ  ℑ  ⊕ 2 
⊂∧  ∪⊕⊂ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂⊃ ∈ ∪⊕ Ψℑ∈⊗− ≠ ⊗ ⊃  ⊕ ℘ 2 
 ⊃ ∉∈ � φ(Ι , ϑ) ⊃  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ ⋅∪ ⊃ ℘ ∪ 

⋅⊃ ⊂ ⊂ ℜ ⊕∉∠∠∉ ⊃  ⊕ ⋅∪⊕∈ ∪⊕ ⊃ ∠ ℘ ℑ∈ℑ ⊂∉∈∩ ∪⊕∉∠ 2 
∠∉ ⊃  ⊕⊗ ⊃  ⊕ ℘  ⊃ ∉∈ �ℑ∈⊗ φ� (Ι , ϑ)⊃  ∪⊕⊂ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕ 

ℜ ⊕  ⊃ ⊗ ⊕  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕� ×∪⊕ √ℑ ⊂∏ ⊕ ∉∅ ∅  ⊃ ℘  ⊃ ∉∈ 

∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ℑ ℑ∩ ⊃ √⊕∈ ⊂∉ℑ⊗℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ∧ 

φ = 
� 

��� ≅ ��� Ε 
��� 

Ι , ϑ= � 

φ(Ι , ϑ) ��� 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕⊂ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕⊃⊆ℑ∩⊕ℑ ⊂∉∈∩ Ψ 

ℑ∈⊗ − Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ∈⊗ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃⊆ℑ∩ ⊕� 

ƒ ∉⊆ ƒ⊃ ∩� � �⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∪ℑ   ∪⊕  ⊕⊃ ∈∉∉∈⊂∧ 

 ⊃⊆⊃ ⊂ℑ  ⊃  ∧ ℜ∏ ℑ ⊂  ∉ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ℑ⊆∉∈∩  ∪⊕  ⊕ ∪  ⊕ ⊕ 

⊃⊆ℑ∩ ⊕ �♥⊃ ℜ ∧  ∪ ⊃ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ∪ℑ  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ 

∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂⊃ ⊗ ⊃   ⊃ ∈∩∏ ⊃  ∪⊕⊗∅  ∉⊆  ∪⊕⊂ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕ 

 ⊃ ∩∈ℑ ⊂� 

� .�  Ρελατιονσηιπ αµ ονγ συρφαχε προφιλε, σ λοπε 

οφ συρφαχε προφιλε ανδ φριχτιον φορχε προ2 
φιλε 

ϒ∅∉ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℑ⊆∉∈∩  ∏  ∅ ℑ℘ ⊕ ∠  ∉2 
∅ ⊃ ⊂ ⊕� ⊂∉∠⊕ ∉∅  ∏  ∅ℑ ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕ ℑ∈⊗ ∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ 

∠  ∉∅ ⊃ ⊂⊕� ∪⊕  ⊕ℑ  ⊕ ⋅∉ √⊃ ⊕⋅∠ ∉ ⊃ ∈ �∉∈⊕⊃  ↑ ℑ  ⊕ .  

 ∪⊕ ∉ ∧ 
≈� � ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ⊃ ∈ ∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ℘ ∉⊆⊕  

∅  ∉⊆  ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈⊃ ∈ ∪⊕ℑ    ℑ ℘  ⊃ √⊕∅∉ ℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕ ⊃ ∠ℑ∈⊗ ∪⊕ ℑ∠ ⊕ ∏  ∅ ℑ℘ ⊕�ℑ∈⊗ ∪⊕ ⊆ℑ ⊇ ∉℘ ∉⊆2 
∠∉∈⊕∈∉∅ ∪⊕ℑ    ℑ ℘  ⊃ √⊕ℑ⊗∪⊕  ⊃ √⊕∅∉ ℘ ⊕⊃  ∪⊕√ℑ∈ 

⊗ ⊕  • ℑℑ ⊂∅∉ ℘ ⊕� 

Φ √⊗⋅ = �ΠΡ(Χ � Χ ⊗ ) 
�/ � ( ∆ � � / ∆ 

� ) ���� 

⋅∪⊕  ⊕ ∆ � ∗ � � � ∈⊆ ℑ∈⊗ ∆⊃  ∪⊕ ⊕ ∠ℑ  ℑ  ⊃ ∉∈ ⊗ ⊃  2 
 ℑ∈℘ ⊕∉∅ ∪⊕ ⊆⊕ ℑ∈∉∅ ∪⊕ ⊃ ∠ ℑ∈⊗ ∪⊕ ℑ∠ ⊕ ∏  2 
∅ ℑ ℘ ⊕� ϒℑ℘ ∉∈ ⊕ ∇∏ ⊕∈℘ ⊕∉∅ ∪⊕   ∉∈∩ ∆ −

� ⊗ ⊕ ∠ ⊕∈2 

# � � � # ∂ ∉ ⊂1�  λ 1�     ↑ ∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ ⊆⊃ ℘  ∉   ⊃ ℜ ∉ ⊂∉∩∧ ∉ ∅ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ 



Φ ιγ .5  ← ℑ  ⊕  ℑ ⊂∅∉ ℘ ⊕⊃ ⊆ℑ∩ ⊕ ℑ ⊂∉∈∩ Ψ ℑ∈⊗− Ψ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃⊆ℑ∩ ⊕ 

⊗ ⊕∈℘ ⊕� ∪⊕ ⊃ ∠  ∪∉∏ ⊂⊗ ⊕¬∠ ⊕  ⊃ ⊕∈℘ ⊕ ℑ ⊆∏ ℘ ∪ ⋅⊕ ℑ⊄ 

√ℑ∈ ⊗ ⊕  • ℑℑ ⊂ ∅∉ ℘ ⊕ ∉∈  ∪⊕ ∉∠ ∉∅ ℑ ∉∠∉∩  ℑ∠∪∧ 

 ∏⊆⊆⊃ �ℑ∈⊗ℑ ⊆∏ ℘ ∪   ∉∈∩∅∉ ℘ ⊕⊃ ∈ ℑ√ℑ ⊂ ⊂⊕∧ � ϒ 

 ∪⊕ ⊃ ∠ ℘ ℑ∈∅  ∉⊆ ℑ∪ ⊃ ∩∪ ∉⊂∉⋅ ∠ ∉ ⊃ ∈ � ∪⊕ℑ⊗∪⊕ 2 
 ⊃ √⊕ ∅∉ ℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊃ ∠ ℑ∈⊗  ∪⊕  ℑ⊆∠ ⊂⊕ ⊃ ∈2 
℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ℑ℘ ∉  ⊕  ∠ ∉∈⊗ ⊃ ∈∩⊃ ∈℘  ⊕ ℑ  ⊕⊃ ∈ ∪⊕∅  ⊃ ℘ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕� ×∪⊕ ∉ ∪⊕  ⊃  ′∪∏  ∪ℑ∈ .   ℑ  ℘ ∪⊕  

 ∪⊕ ∉ ∧ 
≈�� � ∪⊕  ⊕⊃ ℑ   ∉∈∩℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕ℑ∈⊗ ∪⊕ ⊂∉∠⊕∉∅ ∏  ∅ ℑ℘ ⊕∠  ∉∅ ⊃ ⊂⊕� 

♥∈ ∪⊕ℑ  ℘ ⊕∈⊗ ⊃ ∈∩∠  ∉℘ ⊕  � Λ ∗ Λ� +  ∩Η , ⊃ ∈  ∪⊕ 

⊗ ⊕  ℘ ⊕∈⊗ ⊃ ∈∩∠  ∉℘ ⊕  � Λ ∗ Λ� −  ∩Η, ⋅∪⊕  ⊕ Λ ⊃  
 ∪⊕⊂∉℘ ℑ ⊂∅  ⊃ ℘  ⊃ ∉∈℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Λ� ⊃  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉2 
⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊃ ∈  ∪⊕∪∉ ⊃ ∨∉∈ ℑ ⊂ ∠ ⊂ℑ∈⊕�ℑ∈⊗Η⊃  ∪⊕ℑ∈2 
∩ ⊂⊕∉∅ ∪⊕ℑ  ∠ ⊕  ⊃  ∧ ⋅⊃  ∪ ∪⊕∪∉ ⊃ ∨∉∈ ℑ ⊂ ∠ ⊂ℑ∈⊕� 

×∉⊕¬ℑ⊆⊃ ∈⊕ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℑ⊆∉∈∩ ∪⊕ ∏  2 
∅ℑ ℘ ⊕ ∉∠ ∉∩  ℑ∠∪∧ � ⊂∉∠ ⊕∉∅ ∏  ∅ ℑ℘ ⊕ ∉∏ ∩∪∈⊕  ℑ∈⊗ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃⊆ℑ∩⊕�  ∪⊕  ∏  ∅ ℑ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕�  ∪⊕ 

 ⊂∉∠⊕∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℑ ⊂∉∈∩ ∪⊕ ⊂ ⊃ ⊗ 2 
⊃ ∈∩⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ∈⊗ ∪⊕℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ 

∠  ∉∅ ⊃ ⊂⊕ℑ  ⊕ ℑ⊄⊕∈ ℑ∈⊗ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ′∧ ℘ ∉⊆2 
∠ ℑ  ⊃ ∈∩ ∪⊕  ⊕ ∪ ⊕ ⊕ ∠  ∉∅ ⊃ ⊂⊕ � ∪⊕ ⊕  ⊕⊆ℜ ⊂ℑ∈℘ ⊕ℜ ⊕ 2 
 ⋅⊕ ⊕∈ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕ℑ∈⊗ ∪⊕ ⊂∉∠ ⊕ ∉∅ 

 ∏  ∅ℑ ℘ ⊕ ∉∏∩∪∈⊕  ⊃    ∉∈∩⊕  ∪ℑ∈  ∪ℑ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ℑ∈⊗ ∪⊕ ∏  ∅ ℑ℘ ⊕∠  ∉∅ ⊃ ⊂⊕� 

×∉ ∅∏   ∪⊕  √⊕  ⊃ ∅∧  ∪⊕  ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℑ⊆∉∈∩ 

 ∏  ∅ℑ ℘ ⊕ ∉∠ ∉∩  ℑ∠∪∧ � ⊂∉∠ ⊕ ∉∅ ∏  ∅ ℑ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕ℑ∈⊗ 

∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕� ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩ 2 
∈ℑ ⊂ Φ(Ι , ϑ) ℑ ��� ∈→⊂∉ℑ⊗ ⋅⊃  ∪ ∪⊕ ∏  ∅ℑ ℘ ⊕ ∉2 
∠∉∩  ℑ∠∪∧ Ζ(Ι , ϑ) ℑ∈⊗ ⊂∉∠⊕ ⊃ ∩∈ℑ ⊂∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉2 
∅ ⊃ ⊂⊕ Σ(Ι , ϑ) ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� �♥⊃ ∉ℜ  ⊕  √⊕⊗ 

∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ∪⊕  ⊕⊃ ℑ∈ ∉ℜ√⊃ ∉∏ ⊂ ⊃ ∈⊕ ℑ  ⊕ ⊂ℑ 2 
 ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕∅  ⊃ ℘  ⊃ ∉∈∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ℑ∈⊗ ∪⊕ 

 ⊂∉∠ ⊕ ∉∅  ∏  ∅ ℑ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕� ϒ∅∉ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ 

Φ ιγ .6  �ℑ� ≥∏  ∅ ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ Ζ(Ι , ϑ) , 

�ℜ� ≥⊂∉∠ ⊕∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ Σ(Ι , ϑ) , ℑ∈⊗ 

�℘ � ƒ ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ Φ(Ι , ϑ) 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ       ♠∏∈�����



ℜ ⊕  ⋅⊕ ⊕∈ Φ( Ι , ϑ) ℑ∈⊗ Ζ(Ι , ϑ) ,  ∪⊕  ⊕⊃ ℑ℘ ∉  ⊕ 2 
 ∠∉∈⊗ ⊕∈℘ ⊕ ∉  ∉⊆⊕ ⊕¬ ⊕∈ � ℜ∏  ∪ ⊃ ℘ ∉  ⊕  ∠∉∈2 
⊗ ⊕∈℘ ⊕⊃ ∈∉℘ ⊂⊕ ℑ ℑ∈⊗ ∪⊕⊗ ℑ  ℑℑ  ⊕√⊕  ∧ ⊗ ⊃  ℘  ⊕  ⊕� 

ϒ⊂ ⊂ ∪⊕  ⊕ ∪∉⋅  ∪ℑ  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕℘ ∉  ⊕ ⊂ℑ  ⊕  

 ∉ ∪⊕ ⊂∉∠ ⊕∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕�ƒ ∉⊆  ∪⊕℘ ∉  ⊕ ⊂ℑ 2 
 ⊃ ∉∈ ∅∏∈℘  ⊃ ∉∈ ℑ⊆∉∈∩  ∪⊕  ∏  ∅ℑ ℘ ⊕ ∠  ∉∅ ⊃ ⊂⊕�  ∪⊕ 

 ⊂∉∠ ⊕∉∅ ∏  ∅ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ℑ∈⊗ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕∠  ∉2 
∅ ⊃ ⊂⊕ ≈� �⊃  .  ℑ ⊂  ∉ ∠  ∉√⊕⊗ ∪ℑ  ∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ 

∠  ∉∅ ⊃ ⊂⊕ ⊗ ∉⊕ ℘ ∉  ⊕  ∠∉∈⊗  ∉  ∪⊕  ⊂∉∠ ⊕ ∉∅  ∏  ∅ℑ ℘ ⊕ 

∠  ∉∅ ⊃ ⊂⊕� 

� .�  Αδηεσ ιον φορχε 

♥∈ ∉ ⊗ ⊕  ∉ ⊕¬∠ ⊂ℑ ⊃ ∈  ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℑ⊆∉∈∩ 
Σονψℑ∈⊗ Νατυρε  ℑ∠⊕ � ∪⊕∅∉ ℘ ⊕ √ ⊃ ∠ 2 ℑ⊆∠ ⊂⊕ 
⊗ ⊃   ℑ∈℘ ⊕℘ ∏  √⊕ ∉∅ Σονψ ℑ∈⊗ Νατυρε  ℑ∠⊕  ⋅⊕  ⊕ 

⊆⊕ ℑ  ∏  ⊕⊗�ƒ⊃ ∩� �� �×∪ ∉∏ ∩∪℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∈∩� ∪⊕ℑ⊗ 2 
∪⊕  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃  ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗  ∉ ℜ ⊕ �� �� ∈→ ∅∉ 

Σονψ ℑ∠ ⊕�� � �∈→∅∉Νατυρε ℑ∠ ⊕�⊃� ⊕� ∪⊕ℑ⊗ 2 
∪⊕  ⊃ ∉∈ ∅∉ ℘ ⊕ ∉∅ Σονψ ℑ∠ ⊕⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪ℑ ∉∅ 

Νατυρε ℑ∠ ⊕� 

×∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ φ ℘ ℑ∈ ℜ ⊕ ∩ ⊃ √⊕∈ ℑ  ∅∉ ⊂2 
⊂∉⋅ ≈�� � 

Φ ιγ .7  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ⊃ ∩∈ℑ ⊂ Φ( Ι , ϑ) ⋅⊃  ∪ ∏  ∅ ℑ ℘ ⊕ ∉∠ ∉∩  ℑ∠∪∧ Ζ(Ι , ϑ) ℑ∈⊗ 

 ⊂∉∠ ⊕∉∅ ∏  ∅ ℑ ℘ ⊕∠  ∉∅ ⊃ ⊂⊕ Σ(Ι , ϑ) 
�ℑ � ) Φ(Ι , ϑ) √ Ζ(Ι , ϑ) ; �ℜ � ) Φ(Ι , ϑ) √ Σ(Ι , ϑ) 

Φ ιγ .8  ×⊃ ∠ 2 ℑ⊆∠ ⊂⊕⊗ ⊃   ℑ∈℘ ⊕℘ ∏  √⊕ ∉∅ Σονψℑ∈⊗ Νατυρε ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕  
�ℑ � ) Σονψ ��ℜ � ) Νατυρε 

# � � � # ∂ ∉ ⊂1�  λ 1�     ↑ ∉ ∠∪∉ ⊂∉∩∧ ℑ∈⊗ ⊆⊃ ℘  ∉   ⊃ ℜ ∉ ⊂∉∩∧ ∉ ∅ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏ ⊗ ⊃ ∉ ℑ∠ ⊕ 



  φ = Λ ( Λ ℑ ∠ + Φ ℑ⊗ ) ���� 

♦⊕  ⊕ Λ ⊃  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � Λ ℑ∠ ⊃  

 ∪⊕ℑ∠∠ ⊂ ⊃ ⊕⊗∅∉ ℘ ⊕�ℑ∈⊗ Φ ℑ⊗ ⊃  ∪⊕ℑ⊗∪⊕  ⊃ ∉∈ ∅∉ ℘ ⊕� 

ƒ ∉⊆  ∪⊕ ⊆⊃ ℘  ∉∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℑ∈⊗ ∪⊕ℑ⊗∪⊕ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕� ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ∉∅  ∪⊕ ⊆⊃ ℘  ∉ ∅  ⊃ ℘  ⊃ ∉∈ 

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ℜ ⊕  ⋅⊕ ⊕∈ Σονψ ℑ∈⊗ Νατυρε  ℑ∠ ⊕  

℘ ℑ∈ ℜ ⊕ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗� ×∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃  ∠  ∉∠∉ 2 
 ⊃ ∉∈ℑ ⊂ ∉ ∪⊕ℑ⊗∪⊕  ⊃ ∉∈ ∅∉ ℘ ⊕� 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

��� ×∪⊕ ∏  ∅ℑ ℘ ⊕ ∉∏ ∩∪∈⊕  ℑ∈⊗∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∅ 

 ∪ ⊕ ⊕∪∉⊆⊕ ⊆ℑ⊗ ⊕ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ ℑ  ⊕ℑ ⊂⊆∉  

⊕ ∇∏ ℑ ⊂ ∉ ∪ℑ ∉∅ℑℜ  ∉ℑ⊗ Σονψℑ∈⊗ Τ∆ Κ ⊆ℑ ∩∈⊕  ⊃ ℘ 

ℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ � 

��� ×∪⊕ ⊆⊃ ℘  ∉ ∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ∉∅ Σονψℑ∏⊗ ⊃ ∉ 

 ℑ∠⊕⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪ℑ ∉∅ Νατυρε ℑ∏⊗ ⊃ ∉  ℑ∠⊕ℑ  

 ∪⊕ ℑ⊆⊕⊂∉ℑ⊗� ℑ∈⊗ ∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℑ∈⊗ 

ℑ⊗∪⊕  ⊃ √⊕∅∉ ℘ ⊕∉∅ Σονψℑ∏⊗ ⊃ ∉ ℑ∠ ⊕ℑ  ⊕ℑ ⊂  ∉ ∩  ⊕ ℑ  ⊕  

 ∪ℑ∈ ∪ℑ ∉∅ Νατυρε  ℑ∠ ⊕� 

��� ×∪⊕  ⊕⊃ ℑ∩∉∉⊗℘ ∉  ⊕  ∠∉∈⊗ ⊕∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ 

∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ ℑ∈⊗ ∪⊕  ⊂∉∠ ⊕ ∉∅  ∏  ∅ℑ ℘ ⊕ ∉∠∉∩  ℑ 2 
∠∪∧ � ×∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ∪⊕⊂∉ℑ⊗� 

 ⊂∉∠⊕∉∅ ∏  ∅ ℑ ℘ ⊕ ∉∠∉∩  ℑ∠∪∧ ℑ∈⊗ ∪⊕ ∏  ∅ ℑ℘ ⊕ℑ⊗∪⊕ 2 
 ⊃ ∉∈ ∅∉ ℘ ⊕� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ′∪∏  ∪ ℑ∈ ′ � × ⊃ ℜ ∉ ⊂∉∩∧ ℑ∈⊗ ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘  ∉ ∅ ↑ℑ∩∈⊕  ⊃ ℘ 

≥ ∉ ℑ∩ ⊕ ⁄⊕ √⊃ ℘ ⊕� → ⊕⋅ ≠∉ ⊄� ≥∠  ⊃ ∈∩ ⊕  2 ∂⊕  ⊂ℑ∩ ♥∈℘� 
���� � 

�  ÷∏ ⊕ ± ♠ ℑ∈⊗ ≡∪ ℑ∈∩ ♠� × ⊃ ℜ ∉ ⊂∉∩∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ������ ���� � 

�  ′⊃ ∈∈⊃ ∩ ♣ � ±∏ ℑ  ⊕ ≤ ƒ ℑ∈⊗ ♣⊕  ∪ ⊕ ≤ � °∪∧ ″ ⊕ √ ← ⊕   � 

���� ������ ���� � ��� � 

�  ↑ℑ  ⊕ ≤ ↑ � ↑℘ ≤⊕ ⊂ ⊂ℑ∈⊗ ♣ ↑ � ∞ ⊂ℑ∈⊗   ∉∈ ″ ετ αλ . 

°∪∧″ ⊕ √ ← ⊕   ����� ������� ����� � ���� � 

�  ′∪∏  ∪ ℑ∈ ′ � × ⊃ ℜ ∉ ⊂∉∩∧ ♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂� ���� � ����� � 

�� � �� � 

�  ← ∏ ÷ ≤ � • ⊕ ∈ ≥ ≡ � ↑⊕ ∈∩ Ψ ♣ ετ αλ . ≤∪ ⊃ ∈⊕  ⊕≥℘ ⊃ ⊕ ∈℘ ⊕ 

′∏ ⊂ ⊂⊕  ⊃ ∈ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������� ����� � ���� � 

�  • ℑ∈∩♠ ♦ �← ∏ ÷ ≤ ℑ∈⊗ • ⊕ ∈ ≥ ≡ �≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ 

↑ℑ  ⊕  ⊃ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� 

� ��� � 

�  • ℑ∈∩ ♠ ♦ � ← ∏ ÷ ≤ ℑ∈⊗ • ⊕ ∈ ≥ ≡ � × ⊃ ℜ ∉ ⊂∉∩∧ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � �� � 

�  ↑ℑ  ⊕ ≤ ↑ �≥∏  ∅ ≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂����� ��� ���� � 

��  ′∪∏  ∪ ℑ∈ ′ � ♦ℑ∈⊗ℜ ∉∉⊄ ∉ ∅ ↑⊃ ℘  ∉�→ ℑ∈∉ × ⊃ ℜ∉ ⊂∉∩∧ � 

′∉℘ ℑ ″ ℑ  ∉∈ � ≤ ″ ≤ ∠  ⊕  ����� � 

��  • ⊕ ∈ ≥ ≡ �° ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉ ∅ × ⊃ ℜ∉ ⊂∉∩∧ �′⊕ ⊃ ⊇ ⊃ ∈∩�× ⊃ ∈∩∪∏ ℑ 

∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

(Εδιτεδ βψ Πενγ Χηαοθυν)

 
 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ       ♠∏∈�����


