
[ Αρτιχλε Ι∆] ���� � ������������ � ���� � �� 

Ηιγη τεµ περατυρεσ λιδινγ ωεαρ βεηαϖ ιορσ οφ ιον πλατινγ ΤιΝ χο µ ποσ ιτε 

χοατινγ ωιτη ιον νιτριδινγ ασιντερλαψερ ον ηοτ ωορκ διε στεελ 
≠ 

♦ ∝ ≥∪∏ 2ℜ ⊃ ∈∩�胡树兵� � � � �← ♥ ≡∪ ⊃ 2∨∪ℑ∈∩�李志章� � � ↑ ∞♥ ≡∪ ⊃ �梅  志� � � • ∝ ♠ ⊃ ∈2⊆⊃ ∈∩�吴进明� � 

�� �≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ∉ ℑ  ∉ ∧ ∉∅ ⁄⊃ ⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � ♦∏ ℑ ∨∪∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

• ∏∪ℑ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �⁄⊕ ∠ ℑ   ⊆⊕∈∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩�≡∪⊕ ⊇ ⊃ ℑ∈∩ ∝∈⊃ √⊕   ⊃  ∧ � 

♦ℑ∈∩ ∨∪∉∏������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ♦⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ℜ ⊕ ∪ℑ √⊃ ∉ ∉∅⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ×⊃ →℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ⋅⊃  ∪⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩⊃ ∈ ⊕  ⊂ℑ∧⊕ ∉∈ 

�≤ � • � ∂ ∪∉⋅∉ ⊄ ⊗ ⊃ ⊕  ⊕ ⊕ ⊂ ∏ ℜ    ℑ  ⊕⊗ ∏  ⊃ ∈∩��� ∗ ��� ε ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗�°∪ ℑ  ⊕   ∏ ℘  ∏  ⊕ ⋅ℑ ℑ∈ℑ ⊂∧∨⊕ ⊗ℜ∧ ÷ ″ ⁄ ℑ∈⊗ 

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

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

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

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

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

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

[ Κεψ ωορδσ] ×⊃ →�℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩�⊃ ∈ ⊕  ⊂ℑ∧⊕ �∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅⊕ ℑ  

[ ΧΛΧ νυµ βερ] × ♣��� � ��              [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

°∪∧ ⊃ ℘ ℑ ⊂ √ℑ∠∉⊗ ⊕ ∠∉ ⊃  ⊃ ∉∈ �°∂ ⁄� ×⊃ → ℘ ∉ℑ  ⊃ ∈∩ 

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

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

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

ℑ∈⊗ ⊗ ⊃ ⊕ ⊃ ∈⊗∏    ∧ � ×⊃ → ℘ ∉ℑ  ⊃ ∈∩ ℘ ℑ∈ ∩  ⊕ ℑ  ⊂∧ ⊃⊆∠  ∉√⊕ 

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

ℑ∈⊗ ∉⊆⊕℘ ∉ ⊂⊗ ⋅∉ ⊄ ⊃ ∈∩ ⊗ ⊃ ⊕  
≈� ∗ � � ′⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ ⊕ 2 

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

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

 ∪⊕ ⊆ℑ ⊂ ⋅⊕ ℑ ℑ∈⊗ ∪⊕ ⊆ℑ ⊂ ∅ ℑ  ⊃ ∩∏ ⊕� ∞ℑ  ⊂ ⊃ ⊕ ∅ℑ ⊃ ⊂∏  ⊕ ∉∅ 

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

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

×⊃ →℘ ∉ℑ  ⊃ ∈∩∉∈ ∪∉⋅∉ ⊄ ⊗ ⊃ ⊕ ℑ∈⊗∪ ⊃ ∩∪ ∠ ⊕ ⊕⊗℘ ∏   ⊃ ∈∩ 

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

∠ ⊂ℑ  ⊃ ∈∩ → ⊃ 2° ≈� � � � ⊕ ⊂⊕ ℘   ⊃ ℘ ⊗ ⊕∠∉ ⊃  ⊃ ∉∈ ∈⊃ ℘ ⊄⊕ ⊂� ∩ℑ  2∈⊃ 2 
  ⊃ ⊗ ⊃ ∈∩ 

≈� �⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩ℑ∈⊗∠ ⊂ℑ ⊆ℑ∈⊃   ⊃ ⊗ ⊃ ∈∩⊃ ∈ ⊕  ⊂ℑ∧2 
⊕   ≈� ∗ � ∪ℑ√⊕∅∉∏∈⊗ ∉⊆⊕ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈�×⊃ →℘ ∉⊆∠∉ ⊃  ⊕ 

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

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

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

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

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

⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅⊕ ℑ ℜ ⊕∪ℑ√⊃ ∉  

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

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

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

ℜ ⊕ ⊕∈  ⊕∠∉  ⊕⊗ ≈�� ∗ �� �♥∈ ∪ ⊃ ∠ℑ∠⊕ �∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Σπεχιµενσ πρεπαρατιον 
≤∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅ �≤ � • �∂ ∪∉ ⋅∉ ⊄ 

⊗ ⊃ ⊕  ⊕ ⊕ ⊂ ℑ  ∏ℜ    ℑ  ⊕ � � � ⋅⊕  ⊕� � � �� ≤ � � � �� ≤� 

� � �� ∂ � � � �� • � � � �� ≥⊃� � � �� ↑ ∈ �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

�≤ � • �∂   ⊕ ⊕ ⊂ ⋅ℑ   ⊕ ℑ  ⊕⊗ℜ ∧  ℑ ⊂ ℜ ℑ  ∪∇∏ ⊕∈℘ ∪ ⊃ ∈∩ℑ  

���� ε ℑ∈⊗  ⊕⊆∠ ⊕  ⊃ ∈∩ ℑ  ��� ε � � ∪ ∅∉  ∪ ⊕ ⊕ 

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

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

ℑ∈⊗ ∏   �∅∉ ⊂ ⊂∉⋅⊕⊗ℜ∧ ∈⊃   ⊃ ⊗ ⊃ ∈∩⊃ ∈ ← ⁄2�� ⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩ 

∅∏  ∈ℑ ℘ ⊕ℑ ��� ε ∅∉� ∪ ⋅⊃  ∪ ℑ∈ →♦ � ∠  ⊕   ∏  ⊕ ∉∅ � 

⊄°ℑ� ×∪⊕ ×⊃ →℘ ∉ℑ  ⊃ ∈∩ ⋅⊃  ∪ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ℑℜ ∉∏ � � � ∗ 
� � � Λ ⊆ ⋅ℑ ⊗ ⊕ ∠∉ ⊃  ⊕⊗∉∈  ∪⊕ ∈⊃   ⊃ ⊗ ⊕⊗ ∠ ⊕ ℘ ⊃⊆⊕∈ ⋅⊃  ∪ 

ϒ × ≤2��� ⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ⊗ ⊕ √⊃ ℘ ⊕ � ∂ ϒ≤2× ∞≤ ℘ ∉⊆∠ ℑ∈∧ � 
∝≥ϒ� ℑ ℑ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∅��� ε � 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ⁄⊕ ℘����� 

≠ [ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



2 .2  Ηιγη τεµ περατυρε ωεαρ τεστσ 

• ⊕ ℑ  ⊕    ⋅⊕  ⊕℘ ℑ   ⊃ ⊕⊗∉∏ ∉∈ ℑ∈ ↑ ♣2��� ∪ ⊃ ∩∪ 
 ∠⊕ ⊕⊗�∪ ⊃ ∩∪ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⋅⊕ ℑ  ⊕  ⊆ℑ℘ ∪ ⊃ ∈⊕∏∈⊗ ⊕ ⊗  ∧ 

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

 ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ″⊃ ∈∩  ⋅⊃  ∪ ⊃ ∨⊕ ∉∅ δ�� ⊆⊆ ≅ � ⊆⊆ 
� ∪ ⊃ ℘ ⊄∈⊕  � ⊆⊆�  ℘  ℑ  ℘ ∪⊕⊗ℑ∩ ℑ ⊃ ∈  ∪⊕ ♣≤ ��   ⊕ ⊕ ⊂ 

⊗ ⊃  ⊄� ⋅∪ ⊃ ℘ ∪ ⋅ℑ   ⊕ ℑ  ⊕⊗ℜ∧ ∇∏ ⊕∈℘ ∪ ⊃ ∈∩ℑ∈⊗ ⊕⊆∠ ⊕  ⊃ ∈∩ 

 ∉ℑ∪ℑ  ⊗∈⊕  ∉∅ ♦ ″ ≤�� �∅∉∏∠ ∉ ��� ⋅⊃  ∪ ℑ∈ ⊃ ∈2 
 ⊕  √ℑ ⊂ ∉∅���ℑ ��� ε ���� ε ℑ∈⊗��� ε � ⊕  ∠⊕ ℘ 2 
 ⊃ √⊕ ⊂∧� ×∪⊕⊂ ⊃ ∈⊕ ℑ √⊕ ⊂∉℘ ⊃  ∧ ⋅ℑ ⊄⊕ ∠ ℑ � � � ⊆�ℑ∈⊗ 

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

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

℘ ∉ℑ � 

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

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

∠ ⊕   ⊂ ⊃ ⊗ ⊃ ∈∩ ⊗ ⊃   ℑ∈℘ ⊕� ϒ√⊕  ℑ∩ ⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  

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

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

∏  ⊃ ∈∩ ″⊃ ∩ℑ⊄∏ ⁄�⊆ℑ¬2�′ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ∉⊆⊕  ⊕ � ×∪⊕ 

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

⊆⊕ ℑ  ∏  ⊕⊗ ⋅⊃  ∪ ℑ∈ ♦ ÷2��� ⊆⊃ ℘  ∉ 2∪ℑ  ⊗∈⊕   ⊃ ∈   ∏ 2 
⊆⊕∈ � ×∪⊕ ⋅∉ ∈ ∏  ∅ℑ ℘ ⊕ ⋅ℑ ⊕¬ℑ⊆⊃ ∈⊕⊗ℜ ∧ ℑ♠≥ ↑2��≤ 
 ℘ ℑ∈∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠∧ �≥∞ ↑ � ⊕ ∇∏ ⊃ ∠∠ ⊕⊗ ⋅⊃  ∪ 

∞⁄ϒ ÷ ⊕∈⊕  ∩∧ ⊗ ⊃  ∠ ⊕   ⊃ √⊕ ∠ ⊕ ℘   ∉⊆⊕   ∧ � ×∪⊕ℑ⊗∪⊕  ⊃ ∉∈ 

   ⊕∈∩  ∪∉∅ ∪⊕ ×⊃ →℘ ∉ℑ  ⊃ ∈∩ ⋅ℑ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ℜ∧  ∪⊕ 

℘  ⊃  ⊃ ℘ ℑ ⊂⊂∉ℑ⊗� ⋅∪ ⊃ ℘ ∪ ⋅ℑ  ⊆⊕ ℑ  ∏  ⊕⊗⊃ ∈ ℑ • ≥2�� ℑ ℘ ∉∏  2 
 ⊃ ℘⊕⊆⊃   ⊃ ∉∈  ℘  ℑ  ℘ ∪ ⊃ ∈∩⊃ ∈   ∏⊆⊕∈ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Πηασεστρυχτυρε οφ ΤιΝ χο µ ποσ ιτε χοατ 

÷ ″ ⁄ ∠ ℑ   ⊕  ∈⊃ ∈ ƒ⊃ ∩� �  ∪∉⋅  ∪ℑ   ∪⊕ ×⊃ →∅ ⊃ ⊂⊆⊃  

Φ ιγ .1  ≥℘ ∪⊕⊆ℑ  ⊃ ℘ ⊄⊕  ℘ ∪∉∅ 

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

� ) ≤∉∉ ⊂ ⊃ ∈∩ ∪⊕ ⊕  �� ) ≥ ℑ  ⊃ ∉∈ℑ  ∧ ∏ ∠∠ ⊕  ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ ℑ¬ ⊂⊕� 

� ) ∝∠∠ ⊕  ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ ∪∉ ⊂⊗ ⊕ �� ) ∝∠∠ ⊕  ⊃ ∈∩ ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ � 

� ) ← ∉⋅⊕ ⊗ ⊃  ⊄ ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ �� ) ″ ∉  ℑ  ∧ ⊂∉⋅⊕  ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ ℑ¬ ⊂⊕� 

� ) ƒ∏  ∈ℑ ℘ ⊕�� ) ×∪ ⊕ ⊆∉℘ ∉∏ ∠ ⊂⊕ 

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

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

����� � ×∪⊕ ×⊃ � →∠∪ℑ  ⊕ ∪∉⋅����� ℑ∈⊗����� ∉ ⊃ 2 
⊕∈ ℑ  ⊃ ∉∈�ƒ⊃ ∩� ��ℑ�� � ♦∉⋅⊕ √⊕ �ℑ ��� ε ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ 

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

⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ ⊕ ℑ⊄∉ ∅ ×⊃ → ����� ℑ∈⊗ ×⊃ →����� ℑ  ⊕⊗ ⊕ 2 
℘  ⊕ ℑ  ⊕⊗� ϒ∪ ⊃ ∩∪  ⊕⊆∠⊕  ℑ  ∏  ⊕  ⊃  ℑ∈⊃ ∏⊆ ∉¬ ⊃ ⊗ ⊕ ×⊃ ↓ � 

∠∪ℑ  ⊕∉℘ ℘ ∏  �ƒ⊃ ∩� ��ℜ �� � 

×∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂ ⊂∉ℑ⊗ � Λ ℘ � ℑ∈⊗ ⊆⊃ ℘  ∉ 2∪ℑ  ⊗∈⊕   ∉∅ 

Φ ιγ .2  ÷ ″ ⁄ ℑ∈ℑ ⊂∧ ⊕ ∉∅ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ℑ  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗ℑ ∅  ⊕ ⋅⊕ ℑ ℑ ��� ε 
�ℑ � ) ″ ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕��ℜ� ) ��� ε 

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



×⊃ →℘ ∉ℑ  ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �♥ ∪∉∏ ⊂⊗ℜ ⊕∠∉ ⊃ ∈ ⊕⊗ 

∉∏  ∪ℑ  ∪⊕ ∉ℜ  ⊕  √⊕⊗ ∪ℑ  ⊗∈⊕  ℑ ℘  ∏ ℑ ⊂ ⊂∧ ∠  ⊕  ⊕∈  ∪⊕ 

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

×∪⊕℘  ⊃  ⊃ ℘ ℑ ⊂ ⊂∉ℑ⊗∉∅ ×⊃ →⊃ ⊃⊆∠  ∉√⊕⊗ ⋅⊃  ∪ ℘ ∉⊆ℜ ⊃ ∈⊕⊗ 

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

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

⊃ ⊆∠  ∉√⊕⊗� 

Ταβλε 1  ≤ ⊃  ⊃ ℘ ℑ ⊂⊂∉ℑ⊗� Λ ℘ � ℑ∈⊗ ⊆⊃ ℘  ∉ 2∪ℑ  ⊗∈⊕   
♦ ∂ �� � �� ∉∅ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  

≤∉ℑ  ≥⊃ ∈∩ ⊂⊕ ×⊃ →℘ ∉ℑ  ×⊃ →℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  

Λ ℘ �→ �� ∗ �� �� ∗ �� 

♦ ∂ �� � �� � ��� � ���

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

≈�� � ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕℘  ⊃  ⊃ 2 
℘ ℑ ⊂ ∪⊕ ℑ    ⊕  ∉∅ ∪⊕℘ ∉ℑ  ⊕⊆∉√ℑ ⊂ Σ ℘ ℑ∈⊗ Λ ℘ ⊃ ∩ ⊃ √⊕∈ 
ℜ ∧ ″ ⊕ ∅� ≈�� � 

Σ ℘ � � ΚΗ 
��� 
 Λ ��� ℘ Π 

��� Ρ ��� 

⋅∪⊕  ⊕ Η  ⊃  ∪⊕ ∏ℜ    ℑ  ⊕ ∪ℑ  ⊗∈⊕  � Ρ ⊃ ⊃ ∈⊗ ⊕∈ ⊕  

 ℑ⊗ ⊃ ∏ ℑ∈⊗ Κ⊃ ℑ℘ ∉∈  ℑ∈ ⊕ ⊂ℑ  ⊕⊗ ∉ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∠  ∉2 
℘ ⊕  �ƒ ∉⊆ ∞∇∈ � ��� �⊃  ⊃ ℘ ⊂⊕ ℑ  ∪ℑ Σ ℘ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ Λ ℘ ℑ∈⊗ Η  � Σ ℘ ∉∅ ∪⊕℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ⊃ ⊆2 
∠  ∉√⊕⊗ ⊃ ∈℘ ⊕⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩   ⊕ ℑ  ⊆⊕∈⊃⊆∠  ∉√⊕  ∪ℑ  ⊗ 2 
∈⊕   ∉∅  ∪⊕ �≤ � • �∂  ∏ℜ    ℑ  ⊕ ∅  ∉⊆ ♦ ∂ ���  ∉ 

♦ ∂ ��� � ⋅∪ ⊃ ℘ ∪ ∠  ∉√⊃ ⊗ ⊕ ℑ ⊆∏ ℘ ∪   ∉∈∩ ⊕  ∏ ∠∠∉ ∅∉ 

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

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

∅∉ ⊂ ⊂∉⋅⊃ ∈∩℘ ℑ  ⊕  
≈� � �� ∗ �� � 

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

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

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

�� ⁄⊕√⊕ ⊂∉∠ ⊃ ∈∩ ∉∅ ℘  ℑ ℘ ⊄⊃ ∈  ∪⊕ ×⊃ →⊃ ⊂ ⊃ ⊆⊃  ⊕⊗ 

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

⊃ ∠  ∉ ⊂∉∈∩ ⊕⊗� 

�� ⁄⊕∠ ∉ ⊃  ⊃ ∉∈ ∉∅ ∪⊕ ×⊃ →⊂ℑ∧⊕  ⊕⊗∏ ℘ ⊕  ∪⊕℘ ∉∈2 
 ⊕∈∉∅ ∪⊕ Ε 2ƒ⊕ � ∗ � →∠∪ℑ  ⊕⊃ ∈  ∪⊕∈⊃   ⊃ ⊗ ⊃ ∈∩⊂ℑ∧⊕ ℑ∈⊗ 

ℑ  ∪⊕ ℑ⊆⊕ ⊃ ⊆⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕℘ ∉∈ ⊕∈∉∅ ∪⊕ 
Χ χ2ƒ⊕ � →∠∪ℑ  ⊕� ↑ ⊕ ℑ∈⋅∪ ⊃ ⊂⊕� ∪⊕⊗ ⊃ ∅ ∅∏  ⊃ ∉∈  ⊕ ℑ℘  ⊃ ∉∈⊃ ∈ 

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

ℑ⊗∪⊕  ⊃ ∉∈    ⊕∈∩  ∪� 

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

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

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

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

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

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

   ⊕∈∩  ∪⊕∈⊃ ∈∩⊃ ∈ ⊕  ⊂ℑ∧⊕ ∉∅ ��� Λ ⊆ � ′⊕ ℘ ℑ∏  ⊕ ∪⊕ ×⊃ 

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

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

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

 ∪⊕℘ ∉ℑ  ⊃ ∈∩� 

Φ ιγ .3  ↑⊃ ℘  ∉ 2∪ℑ  ⊗∈⊕  ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉√⊕  

℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ∉∅ ℑ⊆∠ ⊂⊕  

3 . 2  Ινφλυενχε οφ τεµ περατυρε ον ωεαρ ρατε ανδ 

φριχτιον χοεφφιχιεντ οφ ΤιΝ χοατινγ 

″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⋅⊕ ℑ  ℑ  ⊕ℑ∈⊗ ∪⊕ ⊕   

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � �♥ ⊃ ⊕√⊃ ⊗ ⊕∈ ∪ℑ  ∪⊕ 

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

⊃ ∈℘  ⊕ ℑ  ⊕⊗ ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ϒ ∪⊕ 

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

℘ ∉ℑ ⋅ℑ ∉ℜ√⊃ ∉∏  ⊂∧ ⊂∉⋅⊕  ∪ℑ∈  ∪ℑ ∉∅ ∪⊕ �≤ � • �∂ 

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

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

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

℘ ∉ℑ  � ⊃ ∈∩ ⊂⊕ ×⊃ →℘ ∉ℑ ℑ∈⊗ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ ⋅∪⊕∈ 

 ⊕   ⊕⊗ℑ  ∪⊕ ℑ⊆⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕�♥℘ ℑ∈ ℜ ⊕ℑ    ⊃ ℜ∏  ⊕⊗ 

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

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ⋅⊕ ℑ  ℑ  ⊕∉∅ 

℘ ∉ℑ ℑ∈⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

# � � � # ∂ ∉ ⊂1��  λ 1�   ♦⊃ ∩∪ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ℜ ⊕∪ℑ√⊃ ∉ ∉∅⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩



Φ ιγ .5  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∈ 

∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ 

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

 ∪⊕ ⊗ ⊃  ⊄ ⊗ ∏  ⊃ ∈∩  ∪⊕ ⋅⊕ ℑ  ∠  ∉℘ ⊕  � • ⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ 

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

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

√ℑ ⊂∏ ⊕ ∉∅ � ��� ∗ � ��� �ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕∅ℑ ℘   ∪ℑ  ∪⊕ 

∪ ⊃ ∩∪⊕  ∪⊕ ⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ � ∪⊕ ⊕√⊕  ⊕  ∪⊕ ×⊃ → 

℘ ∉ℑ  ⊃ ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ ≈�� �♥⋅ℑ  ⊕ ∠∉  ⊕⊗ ∪ℑ   ∪⊕ ×⊃ →℘ ∉ℑ  

⋅ℑ ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ ⊂ ⊃ ∩∪  ⊂∧ ℑ ��� ε �ℑ∈⊗ℜ ⊕∩ℑ∈ ∉ ⊗ ⊕√⊕ ⊂∉∠ 

 ⊃  ℑ∈⊃ ∏⊆ ∉¬ ⊃ ⊗ ⊕ ×⊃ ↓ � ℑ ��� ε � ℜ∏  ⋅ℑ  ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ 

 ⊕ √⊕  ⊕ ⊂∧ ℑ ��� ε � ≠ ∝ ⊕ ℑ ⊂ ≈��   ∏⊗ ⊃ ⊕⊗ ∪⊕∪ ⊃ ∩∪ ⊕⊆2 
∠ ⊕  ℑ  ∏  ⊕ ⋅⊕ ℑ ∠  ∉∠ ⊕   ⊃ ⊕  ∉∅  ∪⊕ ℘ ∉ℑ ℜ ⊕ ⊂∉⋅ ��� ε � 
 ∪⊕ ∧ ∅∉∏∈⊗ ∪ℑ  ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ Λ ∉∅ ∪⊕ ×⊃ → 

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

��� ε �⊗∏ ⊕ ∉ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ℑ  ℑℜ ⊂⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈∅ ⊃ ⊂⊆ 

∉∈  ∪⊕ ×⊃ → ℘ ∉ℑ  ⊃ ∈∩  ∏  ∅ ℑ ℘ ⊕� ϒℜ∉√⊕ ��� ε ∏ ∠  ∉ 

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

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

ℑ  ⊕⊃ ∈ ℑ ℘ ℘ ∉ ⊗ ℑ∈℘ ⊕ ⋅⊃  ∪ ∉∏  ⊕  ∏ ⊂  � ×∪⊕ ∪ℑ  ⊗∈⊕  � 

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

ℑℜ∉√⊕��� ε �ℑ∈⊗ ⋅⊃ ⊂ ⊂ ⊗ ⊕ ⊂ℑ⊆⊃ ∈ℑ  ⊕∠ℑ   ⊂∧ �⊂⊕ ℑ⊗ ⊃ ∈∩ ∉ 

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

3 .3  Μορπηολογψ οφ ωορν συρφαχε 

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

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

× ℑ℘ ⊕ ∉∅ ℜ ∉ ∪  ∪⊕ ℑ⊗∪⊕  ⊃ √⊕ ⋅⊕ ℑ ℑ∈⊗  ∪⊕ ℑℜ  ℑ  ⊃ √⊕ 

⋅⊕ ℑ ⋅⊃  ∪∠ ⊂∉⋅⊃ ∈∩∩  ∉∉√⊕∉∈  ∪⊕ ⋅∉ ∈ ×⊃ →℘ ∉ℑ ⋅ℑ  

∉ℜ√⊃ ∉∏ �ℑ ⊃ ⊂ ⊂∏    ℑ  ⊕⊗⊃ ∈ ƒ⊃ ∩���ℑ� ��ℜ�� � ×∪⊕ ⊗ ⊕ ⊕∠ 

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

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

×⊃�ƒ⊕ℑ∈⊗ ≤⊕ ⊂⊕⊆⊕∈  ⋅⊃  ∪ ∈∉ • ℑ∈⊗ ∂ ⊕ ⊂⊕⊆⊕∈  

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

♣≤ �� ⊗ ⊃  ⊄ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∉ ∪⊕ ×⊃ →℘ ∉ℑ ℑ∈⊗ ⊗ ⊕ ⊂ℑ⊆⊃ ∈ℑ 2 
 ⊃ ∉∈ ∉∅ ∪⊕ ×⊃ →℘ ∉ℑ ℑ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅⊕ ℑ �♥∈ ∪⊕ 

ℑ⊗∪⊕  ⊃ ∉∈2  ℑ∈ ∅ ⊕ ⊂ℑ∧⊕ ⊗ ⊕ℜ  ⊃ ∉∅ ∪⊕×⊃ →℘ ∉ℑ ⋅ℑ ℑ ⊂ ∉ 

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

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

 ⊕ ⊕∈ ⊃ ∈  ∪⊕ ÷ ″ ⁄ ∠ ℑ   ⊕  ∈  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ� � ÷ ″ ⁄ 

ℑ∈ℑ ⊂∧ ⊕ ∠  ∉√⊕⊗ ∪⊕ ⊕¬ ⊃   ⊃ ∈∩ ∉∅ ƒ⊕ � ↓ � ℑ∈⊗ ×⊃ ↓ � ∉∈ 

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

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

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

×∪⊕ ℑ⊗∪⊕  ⊃ ∉∈2  ℑ∈ ∅ ⊕ ⊂ℑ∧⊕ ⊕¬ ⊃   ⊕⊗ ⊕ √⊕∈ ∏ ∠  ∉ 

��� ε ℑ∈⊗ ��� ε � ×∪⊕  ⊕ ∅∉ ⊕� ∪⊕ℑ⊗∪⊕  ⊃ ∉∈2  ℑ∈ ∅ ⊕  

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

 ⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ϒ ∪⊕ ⊕ ℑ  ⊂ ⊃ ⊕   ℑ ∩ ⊕ ∉∅ ⋅⊕ ℑ � ∪⊕ 

ℑ⊗∪⊕  ⊃ ∉∈ 2  ℑ∈ ∅⊕ ⊂ℑ∧⊕ ∠ ⊂ℑ∧ ∪⊕ ∉ ⊂⊕ ∉∅ / ⊆⊕ ℑ ⊂ℑ∧2 
⊕  0 � ⋅∪ ⊃ ℘ ∪ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕  ∉∏ ∩∪∈⊕   ∉∅  ∪⊕ ∉ ⊃ ∩ ⊃ ∈ℑ ⊂ 

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

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

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

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

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

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

 ⊂ ⊃ ⊗ ⊃ ∈∩  ∏  ∅ ℑ ℘ ⊕� ℑ  ⊃ ⊂ ⊂∏    ℑ  ⊕⊗ ⊃ ∈ ƒ⊃ ∩� ��ℑ� � �⊕ � � 

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

⋅⊕ ℑ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ℑ ∪ ⊃ ∩∪ ⊕⊆∠⊕  ℑ  ∏  ⊕� 

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

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

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

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

ℜ ⊕⊕⊆∠∪ℑ  ⊃ ∨⊕⊗ ∪⊕  ⊕� ↓∈ ∉∈⊕ ∪ℑ∈⊗� ∉∅  ⊕∈⊃ ∈∩ ∉∅ ∪⊕ 

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

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

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

×⊃ → ℘ ∉ℑ  ⊃ ∈∩� ♦∉⋅⊕ √⊕ � ℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕ 

�≤ � • �∂  ∏ℜ    ℑ  ⊕ℑ∈⊗⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩⊂ℑ∧⊕ � ∪⊕ ⋅⊕ ℑ  

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

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

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

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

⊗ ⊕  ℑ ⊃ ⊂ ⋅⊃ ⊂ ⊂ ∈∉ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗� 

3 .4  Ινφλυενχε οφ ιον νιτριδινγ ιντερλαψερ ον ωεαρ 

προπερτψ 

ϒ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗⊃ ∈  ⊕ ℘  ⊃ ∉∈ � � � �   ∉∈∩  ∏ ∠∠∉ ∉∅ 

 ∪⊕⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩⊃ ∈ ⊕  ⊂ℑ∧⊕  ∉  ∪⊕ ×⊃ → ℘ ∉ℑ  ⊃ ∈∩� ⊕∈2 
∪ℑ∈℘ ⊕  ∪⊕ ℑ⊗∪⊕  ⊃ ∉∈    ⊕∈∩  ∪ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ×⊃ → ℘ ∉ℑ  

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

   ⊕  ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ∈⊗ ∉ ∉∈ � ×∪⊕  ⊕ ∅∉ ⊕� ∪⊕⊃ ∉∈ ∈⊃ 2 

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



Φ ιγ .6  • ∉ ∈  ∏  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ   
�ℑ � ) ��� ε ��ℜ � ) ��� ε �∈∉ℑ⊗∪⊕  ⊃ ∉∈ ℑ  ⊕ ℑ��℘ � ) ��� ε ��⊗ � ) ��� ε �∈∉ℑ⊗∪⊕  ⊃ ∉∈ ℑ  ⊕ ℑ��⊕ � ) ��� ε 

Φ ιγ .7  ∞⁄ϒ ÷  ⊕  ∏ ⊂ ∉∅  ℑ∈ ∅⊕ ⊂ℑ∧⊕  

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

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

 ∪⊕ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  � ↑⊕ ℑ∈⋅∪ ⊃ ⊂⊕�⊃ ℑ ⊂  ∉ ∠  ∉∪ ⊃ ℜ ⊃   

 ∪⊕ ∏ℜ    ℑ  ⊕ ∉∅  ⊕∈⊃ ∈∩�∞√⊕∈⊃ ∅ ∪⊕ ×⊃ →∅ ⊃ ⊂⊆ ⊃ ⋅∉ ∈ 

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

 ⊕  ⊃   ℑ∈℘ ⊕⊂ℑ∧⊕ � ×∪⊕⊕ ∅ ∅ ⊕ ℘  ℜ ⊕ ℘ ∉⊆⊕ ⊆∉ ⊕ ∈∉ ⊃ ℘ ⊕ ℑℜ ⊂⊕ 

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

℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ ⊃ ℜ ⊕   ⊕  ∪ℑ∈  ∪ℑ ∉∅ ∪⊕ ⊃ ∈∩ ⊂⊕ ×⊃ → 

℘ ∉ℑ ℑ∈⊗⊃ ∉∈ ∈⊃   ⊃ ⊗ ⊃ ∈∩⊂ℑ∧⊕ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ′∉ ∪ ∪⊕ℑ⊗∪⊕  ⊃ ∉∈    ⊕∈∩  ∪ ℑ∈⊗ ∪⊕ ∪ℑ  ⊗∈⊕   

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

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

×⊃ →℘ ∉ℑ  � 

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

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�   ♦⊃ ∩∪ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ℜ ⊕∪ℑ√⊃ ∉ ∉∅⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ×⊃ →℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩



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

�� ×∪⊕ ⊆ℑ ⊃ ∈ ⋅⊕ ℑ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆∉∅ ∪⊕ ×⊃ →℘ ∉⊆2 
∠∉ ⊃  ⊕℘ ∉ℑ ℑ  ⊕⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ∉ ℜ ⊕ ∪⊕ℑ⊗∪⊕  ⊃ ∉∈2  ℑ∈ ∅ ⊕  

⋅⊕ ℑ ℑ∈⊗  ∪⊕ ℑℜ  ℑ  ⊃ √⊕ ⋅⊕ ℑ � ×∪⊕ ℑ⊗∪⊕  ⊃ ∉∈2  ℑ∈ ∅ ⊕  

⋅⊕ ℑ ℜ ⊕ ℘ ∉⊆⊕  ⊕ √⊕  ⊕ ℑ  ⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ ∈℘  ⊕ ℑ  ⊕ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≥ ℑ∠∠ ⊕ ∈ ↑ ∂ � ≥ ℑ ⊂ ← ↑ � ↔ ⊕  ⊄∪ ⊕ ∅  ↑ �⊕ ℑ ⊂� ≥ ℑ  ⊕ ∉ ∅ 

 ∪ ⊕ℑ  ∅ ∉⊃ ∈⊗∏    ⊃ ℑ ⊂ ∏  ⊕ ∉ ∅ ℘ ⊕  ℑ⊆⊃ ℘°∂ ⁄ ℘ ∉ℑ  ⊃ ∈∩ ≈♠ � 

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

≈�  ← ♥ °⊕ ∈∩ 2¬ ⊃ ∈∩ ℑ∈⊗ ← ♥→ ÷⊃ ∈∩ 2∅ ℑ∈∩� ≥∏  ∅ ℑ ℘ ⊕ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ 
≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ≥∪ℑ∈∩∪ℑ ⊃� ≥∪ℑ∈∩∪ℑ ⊃♠ ⊃ ℑ ∉ ∉∈∩ ∝∈⊃ 2 
√⊕   ⊃  ∧ ° ⊕  ����� � 

≈�  ♦ ∝ ≥∪∏ 2ℜ ⊃ ∈∩�≡ ♦ ϒ→♣ ↑⊃ ∈∩� ♣∞ ≥∪∏∈2⊂ℑ∈ �⊕ ℑ ⊂� ϒ∠ 2 
∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈   ∏ ⊗ ∧ ∉ ∅⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ×⊃ → ∉∈ ∈∏ ∠∏∈℘ ∪ ⊃ ∈∩ ⊗ ⊃ ⊕ 

≈♠  � ↑ ⊕  ℑ ⊂ ♦⊕ ℑ × ⊕ ℑ  ⊆⊕ ∈ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � � � 

�� � 

≈�  ♦∞ ♠ ←ℑ∈⊗ ♦ ↓→ ↑ ♦ � ≥⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕ ∉ ∅ ∉∉ ⊂ 

  ⊕ ⊕ ⊂℘ ∉ℑ  ⊕ ⊗ ⋅⊃  ∪⊕ ⊂⊕ ℘   ∉ ⊂⊕  → ⊃ 2° ℑ∈⊗℘ ℑ  ∪ ∉⊗ ⊃ ℘ℑ  ℘∠ ⊂ℑ ⊆ℑ 

×⊃ →≈♠  �≥∏  ∅ℑ∈⊗ ≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂����� � �� ��� � �� � 

≈�  ⁄∏∪♠ ♣ ℑ∈⊗⁄∉∉∈∩♠≤ �≥  ∏ ℘  ∏  ⊕∪ℑ  ⊗ ∈⊕  ℑ∈⊗ℑ⊗∪ ⊕  ⊃ ∉∈ 

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

⊆⊃ ⊂⊗  ⊕ ⊕ ⊂≈♠  �≥∏  ∅ℑ∈⊗≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂����� ��� ���� � 

��� � 

≈�  ′ℑ⊗ ⊕  ↑ �≥∠ ⊃ ⊕ ♦ ♠� ♦⊇℘ ⊄ ↔�⊕ ℑ ⊂�° ∉∠ ⊕   ⊃ ⊕ ∉∅⊗∏ ∠ ⊂⊕ ¬ 

  ⊕ ℑ  ⊕ ⊗ �∩ ℑ  2∈⊃   ⊃ ⊗ ⊃ ∈∩ ℑ∈⊗ °∂ ⁄ 2×⊃ →� 2≤→� ⊂∉⋅ ℑ ⊂ ⊂∉∧ 
  ⊕ ⊕ ⊂ ≈♠  �≥∏  ∅ℑ∈⊗≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂����� ��� ���� � ��� � 

≈�  ⁄ ⊃ ∈∩  ⊕⊆∉∈→� ′⊕  ∩⊆ℑ∈∈ ∞ ℑ∈⊗ ≤∉ ⊂ ⊂ ⊃ ∩∈∉∈ ° � ϒ∠∠ ⊂ ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ∉ ∅⊗ ∏∠ ⊂⊕ ¬℘ ∉ℑ  ⊃ ∈∩ ∅ ∉⊆⊕  ℑ ⊂⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉∏ ⊂⊗ ⊃ ∈∩ ≈♠  � 

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

≈�  ⁄ ⊃ ∈∩  ⊕⊆∉∈→� ′⊕  ∩⊆ℑ∈∈ ∞ � ≤∉ ⊂ ⊂ ⊃ ∩∈∉∈ ° �⊕ ℑ ⊂� ↓∠  ⊃ 2 
⊆⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ ⊗ ∏ ∠ ⊂⊕ ¬ ℘ ∉ℑ  ⊃ ∈∩ ℜ∏ ⊃ ⊂ ∅  ∉⊆ ∈⊃   ⊃ ⊗ ⊃ ∈∩ ℑ∈⊗⊃ ∉∈ 

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

℘ ∉∈   ∏ ℘  ⊃ ∉∈ ℑ∈⊗∪ ∉⋅∉ ⊄  ⊕ ⊕ ⊂ ≈♠  �≥∏  ∅ℑ∈⊗ ≤∉ℑ  ⊕ ℘ ∪ 2 
∈∉ ⊂����� ��� ���� � ��� � 

≈�  ♣ ⊕ ⊗ ⊃ ℘× �≡⊂ℑ  ℑ∈∉√⊃ ℘ ↑ �°∉∠ ∉√⊃ ℘→�⊕ ℑ ⊂� ° ∉∠ ⊕   ⊃ ⊕ ∉ ∅ 

×⊃ → ℘ ∉ℑ  ⊃ ∈∩  ⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗ ∉∈ ∉ ∪∉  ⋅∉ ⊄   ⊕ ⊕ ⊂  ∏ ℜ    ℑ  ⊕  

∠ ⊂ℑ ⊆ℑ ∈⊃   ⊃ ⊗ ⊕ ⊗ℑ  ⊂∉⋅ ∠  ⊕   ∏  ⊕≈♠  �≥∏  ∅ℑ∈⊗≤∉ℑ ×⊕ ℘ ∪ 2 
∈∉ ⊂����� ��� � �� ���� � ��� � 

≈��  ≥∏ ⊕←ϒ ℑ∈⊗ ≤∪ℑ∈∩ × ⁄�ƒ ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ⋅⊕ ℑ ℜ ⊕ ∪ℑ √⊃ ∉ ∉ ∅ 

 ⊃  ℑ∈⊃ ∏⊆ ∈⊃   ⊃ ⊗ ⊕�∨ ⊃  ℘ ∉∈⊃ ∏⊆ ∈⊃   ⊃ ⊗ ⊕ℑ∈⊗℘ ∪  ∉⊆⊃ ∏⊆ ∈⊃   ⊃ ⊗ ⊕ 

℘ ∉ℑ  ⊃ ∈∩ ℑ ⊕ ⊂⊕ √ℑ  ⊕ ⊗  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ≈♠ � ≥∏  ∅ ℑ∈⊗ ≤∉ℑ  

×⊕ ℘ ∪∈∉ ⊂����� ��� � �� ��� � �� � 

≈��  ← ♥ • ⊕ ∈2⊆⊕ ⊃ℑ∈⊗ ♦ ∞ ♠ ⊃ ℑ 2⋅⊕ ∈ � • ⊕ ℑ ∉ ∅ √ℑ∠∉⊗ ⊕ ∠∉ ⊃  ⊕ ⊗ 

×⊃ →ℑ∈⊗ ×⊃ �≤ �→ � ℑ ⊕ ⊂⊕ √ℑ  ⊕ ⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕≈♠  � × ⊃ ℜ ∉ ⊂2 
∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

≈��  ≠ ∝ ≡∪ ⊃ 2⊆⊃ ∈∩�♥∈ℑ∩ ℑ⋅ℑ ↔ℑ∈⊗♠ ♥→ ≡∪∏ 2⊇ ⊃ ∈∩� × ⊃ ℜ ∉ ⊂∉2 
∩ ⊃ ⊕ ⊗∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ×⊃ →ℑ∈⊗ ×⊃ ≤ ∅ ⊃ ⊂⊆⊃ ∈ √ℑ ℘ ∏ ∏⊆ ℑ ∪ ⊃ ∩∪ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕≈♠ � ×∪ ⊃ ∈ ≥∉ ⊂ ⊃ ⊗ ƒ⊃ ⊂⊆����� � ��� � �� � 

�� � 

≈��  ♦ ∝ ≥∪∏ 2ℜ ⊃ ∈∩� ↑ ∞♥ ≡∪ ⊃� ← ♥ ≡∪ ⊃ 2∨∪ℑ∈∩�⊕ ℑ ⊂� ↓¬ ⊃ ⊗ ℑ 2 
 ⊃ ∉∈ ∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅ ×⊃ → ℘ ∉ℑ  ⊃ ∈∩ ℜ∧ ⊃ ∉∈ ∠ ⊂ℑ  ⊃ ∈∩ ℑ ∪ ⊃ ∩∪ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ≈♠ �×∪⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉∅ → ∉∈∅ ⊕   ∉∏  

↑⊕  ℑ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���≥∏ ∠∠ ⊂� �� ���� � ��� � 

≈��  ′∏ ⊂ ⊂ ≥ ♠ℑ∈⊗ ″⊃ ℘ ⊄⊕  ℜ∧ ⁄ ≥ � ×∪ ⊕∏  ⊕∉ ∅ ℘  ℑ  ℘ ∪ℑ ⊗∪ ⊕  ⊃ ∉∈ 

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

⊃ ⊆∠ ∉  ℑ∈℘ ⊕∉ ∅∅  ⊃ ℘  ⊃ ∉∈ ⊗  ℑ∩≈♠  �≥∏  ∅ℑ∈⊗≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂� 

���� ��� ���� � ��� � 

≈��  ♣ϒ↓ ″ ∏ ∈2 ∪ ⊕ ∈∩� ″ ⊕  ⊃ ⊗∏ ℑ ⊂    ⊕  �   ℑ  ⊃ ℘ ℑ∈⊗ ℘ ∧℘ ⊂ ⊃ ℘ 

ℜ ∉∈⊗ ⊃ ∈∩   ⊕ ∈∩  ∪∅ ∉√ℑ∠ ∉ 2⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗ ×⊃ → ∪ ℑ  ⊗℘ ∉ℑ  ⊃ ∈∩  

≈⁄ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ÷⊃ χℑ∈ ♠ ⊃ ℑ ∉ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ � ���� � 

�� � �� � 

≈��  ↔ ∉ ∪∉∈⊕ ∈ ϒ ≥ � ≥⊃  √⊃ ∉ ∞ ♦ ℑ∈⊗ ≥∏ ⊂∉∈⊕ ∈ ↑ ≥ � °⊂ℑ ⊆ℑ 

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

≈♠  � ×∪ ⊃ ∈ ≥∉ ⊂ ⊃ ⊗ ƒ⊃ ⊂⊆����� ���� ���� � ��� � 

≈��  ≡⊂ℑ  ℑ∈∉√⊃ ℘ ↑ � ↔ ℑ⊄ℑ ⁄� ↑ ℑ ∨ ⊃ ℜ  ℑ⊗ ℑ ←�⊕ ℑ ⊂�♥∈∅ ⊂∏ ⊕ ∈℘ ⊕ 

∉ ∅∠ ⊂ℑ ⊆ℑ∈⊃   ⊃ ⊗ ⊃ ∈∩∉∈ ⋅⊕ ℑ ∠ ⊕  ∅ ∉⊆ℑ∈℘ ⊕∉ ∅ ×⊃ →℘ ∉ℑ  ⊃ ∈∩ 

≈♠  �≥∏  ∅ℑ∈⊗ ≤∉ℑ ×⊕ ℘ ∪∈∉ ⊂����� ��� ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


