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

Μιχροστρυχτυρε οφ ιν2σ ιτυ ΤιΧ παρτιχλε ρεινφορχεδ 
τιτανιυµ αλλοψ µ ατριξ χο µ ποσ ιτεσ 

≠ 

≡ ♦ ϒ→♣ ∞ 2⊂ ⊃ ∈�张二林� �♠ ♥→ ≠∏∈2¬∏ ⊕ �金云学� �≡∞→♣ ≥∉∈∩ 2∧ℑ∈�曾松岩� �≡ ♦ ∝ ≡∪ℑ∉ 2⊇ ∏∈�朱兆军� 

�→ ℑ  ⊃ ∉∈ℑ ⊂ ↔ ⊕ ∧ ← ℑℜ ∉ ℑ  ∉ ∧ ∉∅ ° ⊕ ℘ ⊃  ⊃ ∉∈ ♦∉° ∉℘ ⊕   ⊃ ∈∩∉ ∅ ↑⊕  ℑ ⊂� ♦ℑ  ℜ ⊃ ∈ ♥∈  ⊃  ∏  ⊕∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

♦ℑ  ℜ ⊃ ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

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

 ∪ ⊕ ÷ ⁄ × ↑ ⊆⊕  ∪ ∉⊗� ×∪⊕℘ ∉∈  ⊃  ∏  ⊕∠∪ ℑ  ⊕ℑ∈⊗ ∪⊕ ⊆⊃ ℘  ∉    ∏ ℘  ∏  ⊕∉ ∅ ∪ ⊕℘ ∉⊆∠ ∉ ⊃  ⊕  ⋅⊕  ⊕  ∏ ⊗ ⊃ ⊕ ⊗ℜ∧ ÷ ″ ⁄ ℑ∈⊗ ≥∞↑ � ×∪⊕ 

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

 ∪ ⊕√ℑ ℘ ℑ∈℘ ⊃ ⊕ ∉ ∅ ≤ ⊃ ∈ ×⊃ ≤ �×∪ ⊕  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ∧ ∉ ∅ ×⊃ ≤ ⊃ ×⊃ �� ≤ �� �×∪ ⊕  ⊕⊕ ¬ ⊃    ⋅∉⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈⊄ ⊃ ∈⊗ ∉ ∅ ×⊃ ≤ ⊃ ∈ ∪ ⊕℘ ∉⊆∠ ∉ ⊃  ⊕ � 

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

⊗ ⊃    ⊃ ℜ∏  ⊕ ⊗⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬� ∪ ⊕⊕ ∏  ⊕ ℘  ⊃ ℘×⊃ ≤ ∉ ∅ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊆ℑ ⊃ ∈⊂∧  ⊕ ∩  ⊕ ∩ ℑ  ⊕ ℑ   ∪ ⊕∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ∧ �⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ℑ   ∪⊕  ⊃ 2 
ℑ∈∩∏ ⊂ℑ ∩  ℑ ⊃ ∈ ℜ ∉∏ ∈⊗ ℑ  ⊃ ⊕ � ×∪⊕ℑ ⊂∏⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕ ∈∪ ℑ ℑ ∩  ⊕ ℑ ⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕∉∈  ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉ ∅ ×⊃ ≤ � • ⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ℑ ⊂∏ 2 
⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕ ∈∏ ∠ ∉ �� � � ∪ ⊕ ⊃ ∨⊕∉ ∅ ×⊃ ≤ ℜ ⊕ ℘ ∉⊆⊕ ⊆ℑ ⊂ ⊂ℑ ⊂  ∪∉∏∩∪⊃  ⊃   ⊃ ⊂ ⊂⊃ ∈ ⊗ ⊕ ∈⊗  ⊃  ⊕∉ ∪∉ ℜ ℑ  2 ∪ ℑ∠ ⊕� • ∪ ⊕ ∈ ∪⊕ℑ ⊂∏ 2 
⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕ ∈ ⊃  ⊆∉ ⊕ ∪ℑ∈ �� � � ×⊃ ≤ ⊃ ℘ ∪ℑ∈∩ ⊕ ⊗⊃ ∈ ∉ ∪ ⊃ ∈ ∠ ⊂ℑ  ⊕∉∠ ℑ   ⊃ ℘ ⊂⊕ℑ∈⊗ ∪ ⊕ ⊃ ∨⊕⊃ ℑℜ ∉∏ � ∗ � Λ ⊆ � 

[ Κεψ ωορδσ] ×⊃ ≤ � ⊃  ℑ∈⊃ ∏⊆ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉ ⊃  ⊕ � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕� ÷ ⁄ × ↑ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×⊃  ℑ∈⊃ ∏⊆ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ ℑ  ⊕⊃ ∈ ⊕  ⊕   ⊃ ∈∩ ∅∉ 

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

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

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

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

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

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

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

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

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

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

⊆⊕ ⊂  �⊃ ∈℘ ⊂∏⊗ ⊃ ∈∩ ×⊃ ≤ � ×⊃ ′ � ×⊃ ′ � ℑ∈⊗ ×⊃ ϒ⊂ � 
≈� ∗ � � ϒ 

∉∈⊕∉∅⊃ ∈2 ⊃  ∏ ⊆⊕  ∪∉⊗� ÷ ⁄ × ↑ ∪ℑ ℜ ⊕ ⊕∈ ⋅⊃ ⊗ ⊕ ⊂∧ ∏  ⊕⊗ ∉ 

∠  ⊕∠ℑ  ⊕∠ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ⊆⊕  ℑ ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ �⊃ ∈℘ ⊂∏⊗ 2 
⊃ ∈∩ ℑ ⊂∏⊆⊃ ∈∏⊆ ℜ ℑ  ⊕⊗ ℑ∈⊗  ⊃  ℑ∈⊃ ∏⊆ ℜ ℑ  ⊕⊗ ℘ ∉⊆∠∉ 2 
⊃  ⊕  ≈� � � ∗ �� �♥∈ ∪ ⊃ ∠ℑ∠⊕ � ÷ ⁄ 

× ↑ ⋅ℑ ∏  ⊕⊗ ∉ ∠  ⊕∠ℑ  ⊕ 

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

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

♣°ℑ⊃ ℑ ⊂⊆∉ �  ⊃⊆⊕  ∪ℑ ∉∅ ×⊃�ℑ∈⊗ ∪⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  

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

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

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

ℜ ⊕ ⊕∈⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

♦⊃ ∩∪∠∏  ⊃  ∧  ⊃  ℑ∈⊃ ∏⊆ ∠∉⋅⊗ ⊕ ��� � � � ��� Λ ⊆� � 

ℑ ⊂∏⊆⊃ ∈∏⊆ ∠∉⋅⊗ ⊕ ��� � � � ��� Λ ⊆� ℑ∈⊗℘ ℑ  ℜ ∉∈ ℜ ⊂ℑ℘ ⊄ 

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

⊃ ∈ √ℑ℘ ∏∏⊆  ∉  ∧∈ ∪⊕  ⊃ ∨⊕ℑ∈ ϒ⊂�×⊃ ≤ ⊆ℑ   ⊕ ℑ ⊂ ⊂∉∧ � ×∉ 

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

 ⊃  ℑ∈⊃ ∏⊆ ⋅⊕  ⊕ ⊆⊕ ⊂  ⊕⊗⊃ ∈ ∈∉∈2℘ ∉∈ ∏⊆ℑℜ ⊂⊕ √ℑ ℘ ∏∏⊆ ℑ  ℘ 

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

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

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

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

⊃ ∈ ×ℑℜ ⊂⊕ � � ϒ  ∏⊆⊃ ∈∩  ∪ℑ  ≤ ∪ℑ  ℜ ⊕ ⊕∈ ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ 

℘ ∉∈√⊕   ⊕⊗⊃ ∈ ∉ ×⊃ ≤ �ℑ∈⊗ ×⊃ ≤ ℘ ∉∈ ⊕∈ ℑ  ⊕ℑ ⊂ ∉⊂ ⊃   ⊕⊗� 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ �÷ ″ ⁄� ℑ∈ℑ ⊂∧ ⊕ ⋅⊕  ⊕℘ ∉∈⊗∏ ℘  ⊕⊗⊃ ∈ ℑ 

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

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

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

�≥∞↑ � � 

3  Ρ ΕΣΥΛΣΤΣ ΑΝ∆ ΑΝΑΛΨΣΕΣ 

3 .1  Ξ2ραψ διφφραχτιον ρεσυλτ 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���♠≥��� � � � ≡≥�����  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ → ℑ  ⊃ ∉∈ℑ ⊂ ↔ ⊕ ∧ ← ℑ ℜ∉ ℑ  ∉ ∧ ∉∅ ° ⊕ ℘ ⊃  ⊃ ∉∈ ♦∉° ∉℘ ⊕   ⊃ ∈∩∉∅ ↑ ⊕  ℑ ⊂ 

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



Ταβλε 1  ≤∉⊆∠∉ ⊃  ⊃ ∉∈∉∅℘ ∉⊆∠ ∉ ⊃  ⊕ � � �  

≥ℑ⊆∠ ⊂⊕ ϒ⊂ ≤ ↓ 
∞¬∠ ⊕ ℘  ⊕ ⊗ 

×⊃ ≤ 
×⊃ 

×⊃ 2�ϒ⊂���×⊃ ≤ � � �� � � �� � � �� � � � ′ℑ ⊂� 

×⊃ 2��ϒ⊂���×⊃ ≤ � � �� � � �� � � �� � � � ′ℑ ⊂� 

×⊃ 2��ϒ⊂���×⊃ ≤ �� � �� � � �� � � �� �� � � ′ℑ ⊂� 

×⊃ 2��ϒ⊂���×⊃ ≤ �� � �� � � �� � � �� � � � ′ℑ ⊂�

  ×∪⊕ ÷ ″ ⁄  ⊕  ∏ ⊂ ∉∅ ×⊃ 2�ϒ⊂���×⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃  

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

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

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

���#�℘ ∉ � Η� ⊃ ∈Η� ℘ ∉ � Η�Η� ⊃ ∈ ∉ ⊗ ⊕  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ∪⊕ 

⊂⊕ ℑ   ⊂ ⊃ ∈⊕ℑ ⊃ ∈ ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ � 

Α = Α � + Κ # 
� 

� 

℘ ∉ � Η 
 ⊃ ∈ Η + 

℘ ∉ � Η 
Η 

��� 

Φ ιγ .1  ÷ ″ ⁄ ∠ℑ   ⊕  ∈ ∉∅ ×⊃ 2�ϒ⊂���×⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕  

⋅∪⊕  ⊕ Α � ⊃  ∪⊕⊕¬  ℑ∠∉ ⊂ℑ  ⊕⊗  ∏ ⊕√ℑ ⊂∏ ⊕∉∅ Α ⋅∪⊕∈ Η 
ℑ∠∠  ∉ℑ℘ ∪⊕ ��β � Η⊃  ∪⊕ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ℑ∈∩ ⊂⊕ ℑ∈⊗ Κ ⊃  

 ∪⊕ ⊂∉∠ ⊕∉∅ ∪⊕⊂⊕ ℑ   ⊂ ⊃ ∈⊕ � 

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

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

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

 ∪ ⊃ ∅ ∉∅ ×⊃ ≤ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ×⊃ 2≤ ∠∪ℑ  ⊕ ⊗ ⊃ ℑ∩  ℑ⊆ 
�ƒ⊃ ∩� �� � ×⊃ ≤ ⊕¬ ⊃   ∉√⊕ ℑ⊂ℑ  ∩ ⊕ ℑ∈∩ ⊕∉∅  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕ 2 
  ∧ ∅  ∉⊆ ×⊃ �� ≤ ��  ∉ ×⊃ �� ≤ �� � ⋅∪ ⊃ ℘ ∪∪ℑ ℑ ⊂ ∉ ℜ ⊕ ⊕∈ ℘ ∉∈2 
∅ ⊃ ⊆⊕⊗ℜ∧ ↔ ⊕  ℑ∈⊕ ℑ ⊂ ≈�� � ″ ⊕ ∅ ⊕  ⊕∈℘ ⊕⊗ ⋅⊃  ∪ ∪⊕ ⊕ 2 
 ⊕ ℑ  ℘ ∪ ⊕  ∏ ⊂   ≈�� � ∪⊕  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ∧ ⊃  ×⊃ �� ≤ �� � ° ⊕ 2 
√⊃ ∉∏   ∏⊗ ⊃ ⊕ ∪ℑ√⊕ ∏∩∩⊕   ⊕⊗ ∪ℑ ⊃ ∈  ∪ ⊃ ℘ ℑ  ℜ ∉∈2⊗ ⊕ ∅ ⊃ 2 
℘ ⊃ ⊕∈   ∏ ℘  ∏  ⊕� ∪⊕  ⊃  ℑ∈⊃ ∏⊆  ∏ℜ ⊂ℑ   ⊃ ℘ ⊕ ⊃  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ 

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

∅ ⊃ ⊂ ⊂⊕⊗ ≈�� � 

×∪⊕ ÷ ″ ⁄ ℑ∈ℑ ⊂∧ ⊃  ⊕  ∏ ⊂  ∉∅ ∪⊕℘ ∉⊆∠ ∉ ⊃  ⊕ ⋅⊃  ∪ 

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

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

⋅⊃ ⊂ ⊂ℑ ⊂ ∉ ∅∉⊆ ⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬ ℜ ⊕  ⊃ ⊗ ⊕  ×⊃ ≤ � ♦∉⋅⊕√⊕ � 

 ∪⊕∠ ⊕ ℑ⊄ ∪ ⊃ ∅ ∉∅ ×⊃ ≤ ∪ℑ ℑ ⊂ ∉ ℜ ⊕ ⊕∈ ∉ℜ  ⊕  √⊕⊗⊃ ∈  ∪⊕  ⊕ 

÷ ″ ⁄ ∠ℑ   ⊕  ∈� 

3 .2  Μιχροσ τρυχτυρε 

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

⊗ ⊕∈⊗  ⊃  ⊃ ℘ �ƒ⊃ ∩� ��ℜ �� ℑ∈⊗  ∠∪⊕  ⊃ ℘ ℑ ⊂ �ƒ⊃ ∩� ��℘ �� � 

• ∪ ⊃ ⊂⊕ ∪⊕ ∠∪⊕  ⊃ ℘ ℑ ⊂ ∠∪ℑ  ⊕ ℑ  ⊕ ∉∉ ⊆ℑ ⊂ ⊂  ∉ ℜ ⊕ ⊆⊕ ℑ 2 

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

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

ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �ƒ∉℘ ∉⊆∠ℑ  ⊃  ∉∈ � ∪⊕ ⊆⊃ ℘  ∉∪ℑ  ⊗ 2 
∈⊕   ⊕ ∉ ∅ ×⊃ 2�ϒ⊂ 2�∂ ℑ ⊂ ⊂∉∧ ℑ∈⊗ ×⊃ ≤ ∉ℜ  ℑ ⊃ ∈⊕⊗∅  ∉⊆  ∪⊕ 

↑⊕  ℑ ⊂ ♦ℑ∈⊗ℜ∉∉⊄ℑ  ⊕ℑ ⊂ ∉ ∩ ⊃ √⊕∈⊃ ∈ ×ℑℜ ⊂⊕� �≤∉⊆ℜ ⊃ ∈⊕⊗ 

⋅⊃  ∪ ∪⊕ ÷ ″ ⁄  ⊕  ∏ ⊂  � ∪⊕ ⊗ ⊕∈⊗  ⊃  ⊃ ℘∠∪ℑ  ⊕ ℑ  ⊕℘ ∉∈2 
∅ ⊃ ⊆⊕⊗ ∉ ℜ ⊕ ×⊃ ≤ �♥∈ ℑ⊗⊗ ⊃  ⊃ ∉∈ � ∪⊕ ∠∪⊕  ⊃ ℘ ℑ ⊂ ∠∪ℑ  ⊕  

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

Ταβλε 2  °∪ℑ  ⊕℘ ∉∈  ⊃  ∏ ⊕∈ ∉∅℘ ∉⊆∠ ∉ ⊃  ⊕  

⋅⊃  ∪⊗ ⊃ ∅ ∅⊕  ⊕∈ϒ⊂℘ ∉∈ ⊕∈  

↑ℑ  ⊕  ⊃ ℑ ⊂ ≤∉∈  ⊃  ∏  ⊕∠∪ℑ  ⊕ 

×⊃ 2�ϒ⊂���×⊃ ≤ ×⊃ ≤ � ×⊃ 

×⊃ 2��ϒ⊂���×⊃ ≤ ×⊃ ≤ � ×⊃ 

×⊃ 2��ϒ⊂���×⊃ ≤ ×⊃ ≤ � ×⊃ � ϒ⊂� ×⊃ 

×⊃ 2��ϒ⊂���×⊃ ≤ ×⊃ ≤ � ×⊃ � ϒ⊂� ×⊃ ϒ⊂ 

Ταβλε 3  ↑⊃ ℘  ∉∪ℑ  ⊗∈⊕   ⊕ ∉∅ ×⊃⊆ℑ   ⊃ ¬ ⊗ ⊕∈⊗  ⊃  ⊃ ℘ 

∠∪ℑ  ⊕� ×⊃ 2�ϒ⊂ 2�∂ ℑ∈⊗ ×⊃ ≤ ℘ ⊕  ℑ⊆⊃ ℘ 

↑ℑ  ⊕  ⊃ ℑ ⊂ 
↑⊃ ℘  ∉∪ℑ  ⊗∈⊕   
�� � � ↑ °ℑ 

↑ℑ  ⊕  ⊃ ℑ ⊂ 
↑⊃ ℘  ∉∪ℑ  ⊗∈⊕   
�� � � ↑ °ℑ 

×⊃⊆ℑ   ⊃ ¬ ��� ×⊃ 2�ϒ⊂ 2� ∂ ��� ∗ ��� 

⁄⊕ ∈⊗  ⊃  ⊃ ℘∠∪ ℑ  ⊕  ��� � � ∗ ���� � � ×⊃ ≤ ��� ∗ ���� 

Φ ιγ .2  °∪ℑ  ⊕⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ×⊃ 2≤  ∧  ⊕⊆ ≈��

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

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

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

 ∠∪⊕  ⊃ ℘ ℑ ⊂ ×⊃ ≤ ∠ℑ   ⊃ ℘ ⊂⊕  ⊕∩  ⊕∩ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ ℑ  ∪⊕ ∩  ℑ ⊃ ∈ 

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

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

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

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

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

∠ℑ   ⊃ ℘ ⊂⊕�ƒ⊃ ∩� ��ℜ� ℑ∈⊗�℘ �� � 

# � � � # ∂ ∉ ⊂1��  λ 1�  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉ ∅⊃ ∈2 ⊃  ∏ ×⊃ ≤ ∠ℑ   ⊃ ℘ ⊂⊕ ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉ ⊃  ⊕ 



Φ ιγ .3  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ×⊃ 2�ϒ⊂���×⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕  
�ℑ � ) ← ∉⋅ ⊆ℑ∩∈⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕� ∪∉⋅⊃ ∈∩ ⋅∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈×⊃ ≤ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ��ℜ � ) ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅⊗ ⊕ ∈⊗  ⊃  ⊃ ℘×⊃ ≤ � 

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

Φ ιγ .4  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅⊗ ⊕ ⊕ ∠ ⊂∧ ⊕  ℘ ∪⊕⊗ ×⊃ 2�ϒ⊂���×⊃ ≤ 
�ℑ� ) ↑ ∉ ∠∪ ∉ ⊂∉∩∧ ∉ ∅⊗ ⊕ ∈⊗  ⊃  ⊃ ℘×⊃ ≤ ��ℜ � ℑ∈⊗�℘ � ) ↑ ∉ ∠∪ ∉ ⊂∉∩ ∧ ∉ ∅ /  ∠∪ ⊕  ⊃ ℘ ℑ ⊂0 ×⊃ ≤ � 

 ∪∉⋅⊃ ∈∩ ∪ℑ  ∪ ⊕ /  ∠∪⊕  ⊃ ℘ ℑ ⊂0 ×⊃ ≤ ⊃ ⊃ ∈  ∪∉   ∉∏∈⊗ℜ ℑ  2 ∪ℑ∠ ⊕ 

3 .3  Εφφεχτσ οφ Αλ ον µ ορπηολογψ οφ ΤιΧ 

×∪⊕⊕ ∅ ∅ ⊕ ℘  ∉∅ ϒ⊂ ℘ ∉∈ ⊕∈∉∈  ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

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

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

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

⊗ ⊕∈⊗  ⊃  ⊃ ℘∠  ⊃ ⊆ℑ  ∧ ×⊃ ≤ ℑ∈⊗  ∪∉ ℜ ℑ  2 ∪ℑ∠ ⊕ ⊕∏  ⊕ ℘  ⊃ ℘ 

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ � � ⊗ ∉⊕  ∈∉℘ ∪ℑ∈∩ ⊕�  ∪⊕  ⊃ ∨⊕ ⊃  

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



⊆ℑ ⊂ ⊂⊕  ∪ℑ∈  ∪ℑ ⊃ ∈ ×⊃ 2�ϒ⊂���×⊃ ≤ �ƒ⊃ ∩��� � • ∪⊕∈ 
 ∪⊕ℑ ⊂∏⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕∈ ⊃ ⊃ ∈℘  ⊕ ℑ  ⊕⊗ ∉ �� � �ƒ⊃ ∩� ��℘ � 

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

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

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

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

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

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

�� � �ƒ⊃ ∩� ��⊕ � ��∅�� � ↓∈⊂∧ ∉∈⊕⊄ ⊃ ∈⊗∉∅ ×⊃ ≤ ⊕¬ ⊃   � 

ℑ∈⊗⊃  ⊃ ⊃ ∈ ∪ ⊃ ∈ ∠ ⊂ℑ  ⊕∉ ∠∪⊕  ⊃ ℘ ℑ ⊂ ∪ℑ∠ ⊕ℑ∈⊗ ∪⊕⊗ ⊃ ℑ⊆2 
⊕  ⊕ ⊃ ℑℜ ∉∏ � ∗ � Λ ⊆ � 

4  ΑΝΑΛΨΣΕΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

ƒ ∉⊆  ∪⊕ ×⊃ 2≤ ∠∪ℑ  ⊕⊗ ⊃ ℑ∩  ℑ⊆ �ƒ⊃ ∩� �� � ∪⊕  ⊕⊃  

⊕∏  ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈⊃ ∈ ∪⊕ ×⊃ 2 ⊃ ℘ ∪℘ ∉ ∈⊕ ℑ ���� ε ∅∉ℑ 

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

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

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

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

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

∠  ∉℘ ⊕  ∉∅ ×⊃ 2�ϒ⊂���×⊃ ≤ ℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅� 

←ψ ←� ×⊃ ≤ ∠  ⊃ ⊆ℑ  ∧ 
←ψ ×⊃ ≤ ⊕ ∏  ⊕ ℘  ⊃ ℘ � Β �×⊃ � 

Β �×⊃ � ψ Α�×⊃ � ��� 

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

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

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

ℜ ℑ  2 ∪ℑ∠ ⊕ � 

Φ ιγ .5  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ×⊃ ≤  ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ ⊃  ℑ∈⊃ ∏⊆ ℘ ∉⊆∠∉ ⊃  ⊕ ⋅⊃  ∪⊗ ⊃ ∅ ∅⊕  ⊕∈ℑ ⊂∏⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕∈  
�ℑ � ) ×⊃ 2��ϒ⊂���×⊃ ≤ ��ℜ� ) ×⊃ 2��ϒ⊂���×⊃ ≤ ��℘ � ) ×⊃ 2��ϒ⊂���×⊃ ≤ 

Φ ιγ .6  ← ⊃ ∇∏ ⊃ ⊗∏  ∏  ∅ ℑ ℘ ⊕�ℑ� ℑ∈⊗⊃  ∉ ∪⊕ ⊆ℑ ⊂ ⊕ ℘  ⊃ ∉∈ ℑ ���� ε �ℜ� ∉∅ 
×⊃ 2ϒ⊂ 2≤  ⊕  ∈ℑ  ∧ ∠∪ℑ  ⊕⊗ ⊃ ℑ∩  ℑ⊆ 

≈�� 

# � � � # ∂ ∉ ⊂1��  λ 1�  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉ ∅⊃ ∈2 ⊃  ∏ ×⊃ ≤ ∠ℑ   ⊃ ℘ ⊂⊕ ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉ ⊃  ⊕ 



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

 ∪⊕℘ ∉∈  ⊃  ∏  ⊃ ∉∈ ∠∉ ⊃ ∈ ℑ  ⊕  ⊃ ⊂ ⊂⊃ ∈ ∪⊕×⊃ ≤  ⊃ ∈∩ ⊂⊕ 2∠∪ℑ  ⊕ 
∨∉∈⊕ℑ  ⊂ ⊃ ∇∏ ⊃ ⊗∏  ∏  ∅ ℑ ℘ ⊕�ƒ⊃ ∩� ��ℑ�� � ≥∉ ∪⊕∠  ⊃ ⊆ℑ  ∧ 

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

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

 ∪⊕ ℘ ∉∈  ⊃  ∏  ⊃ ∉∈ ∠∉ ⊃ ∈  ∉∅ ×⊃ 2��ϒ⊂���×⊃ ≤ ℑ∈⊗ ×⊃ 2 
��ϒ⊂���×⊃ ≤ ℑ  ⊕⊃ ∈ ×⊃ ϒ⊂ ℑ∈⊗ Η�×⊃ � ϒ⊂≤ � � ξ � ξ � � � �� � 

ℜ ⊃ ∈ℑ  ∧ ∠∪ℑ  ⊕ ∨∉∈⊕�ℑ∈⊗ ×⊃ ϒ⊂� Η ℑ∈⊗ ×⊃ � ϒ⊂  ⊕  ∈ℑ  ∧ 

∠∪ℑ  ⊕ ∨∉∈⊕�  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ϒℑ  ⊕  ∏ ⊂  �⊃ ∈ ⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ 

 ∏ ℘ ∪ℑ ×⊃ � ϒ⊂� ×⊃ ϒ⊂ ℑ∈⊗⊕∏  ⊕ ℘  ⊃ ℘×⊃ ≤ ⋅⊃ ⊂ ⊂ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ 

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

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

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

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

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

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

⊆ℑ ⊂ ⊂⊕ ℑ∈⊗ ∪∉  ⊕ �ƒ⊃ ∩� �� � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ⋅∉ ×⊃ ≤ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∪ℑ√⊕ℜ ⊕ ⊕∈ ∉ℜ  ⊕  √⊕⊗⊃ ∈ 

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

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

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

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

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

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

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

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ″ ℑ∈∩ ℑ∈ℑ  ∪ ≥ � ϒ  ⊕ √⊃ ⊕⋅ ∉∈ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ 2 ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ ⊃  ℑ∈⊃ ∏⊆ 

⊆ℑ   ⊃ ¬ ℘ ∉⊆∠ ∉ ⊃  ⊕ ≈♠  �♠ ↑ℑ  ⊕ ≥℘ ⊃����� ��� �� � � � 

≈�  ← ⊕⋅⊃ ♥♥♥ ⁄�≥⊃ ∈∩∪ ↑ ℑ∈⊗ƒ⊃  ∪⊆ℑ∈ ≥ ♣ �♥∈ ⊃  ∏℘ ∉⊆∠ ∉ 2 
⊃  ⊕ ≈♠ � ϒ⊗ √ℑ∈℘ ⊕ ⊗ ↑ℑ  ⊕  ⊃ ℑ ⊂  � ° ∉℘ ⊕   ⊕ � ���� � ��� 

��� ��� � �� � 

≈�  ↔ ∏⊆ℑ ↔≥ ℑ∈⊗ • ∪ ⊃   ⊕ ∈ℜ ⊕  ∩ ⊕ ♠⁄�⁄ ⊃  ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ⊕ ⊃ ∈2 
∅ ∉ ℘ ⊕ ⊗⊃ ∈ ⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠ ∉ ⊃  ⊕  √⊃ ℑ ÷ ⁄  ∧∈ ∪ ⊕  ⊃  

≈♠  � ↑ℑ  ⊕ ≥℘ ⊃×⊕ ℘ ∪����� �� ���� � ��� � 

≈�  ↑⊃   ∪ ℑ⊆ ″ ϒ � ← ⊃ ≡ ÷ ℑ∈⊗ ↑ ∉∪ ℑ⊆ℑ⊗ ⊃ ℑ∈ ♦ ° � ♦⊃ ∩∪ 2 
 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊕ ∈ ⊃ ⊂⊕∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗∅  ℑ ℘  ∏  ⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘  

⊃ ∈ ℑ ⊆∉∈∉ ⊂ ⊃  ∪ ⊃ ℘∩ ℑ⊆⊆ℑ ×⊃ ϒ⊂ ℑ ⊂ ⊂∉∧ ℑ∈⊗ℑ ×⊃ ′ � ∠ ℑ   ⊃ ℘ ⊂⊕ ⊕ 2 
⊃ ∈∅ ∉ ℘ ⊕ ⊗ ×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ ≈♠  �♠ ↑ℑ  ⊕ ≥℘ ⊃← ⊕   ⊕  ����� ��� � 

��� � ��� � 

≈�  ≠ℑ∈∩ • ≠ � ≠⊃♦ ≤ ℑ∈⊗ °⊕   ⊃ ℘ϒ � ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉ ∅ ∪ ⊕ 

×⊃ � ϒ⊂�→ ℜ ��×⊃ ′ ℘ ∉⊆∠ ∉ ⊃  ⊕ ∠  ∉⊗ ∏ ℘ ⊕ ⊗ℜ∧ ℘ ∉⊆ℜ∏   ⊃ ∉∈  ∧∈2 
 ∪⊕  ⊃ ≈♠ � ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕  × ℑ∈� ���� � ��ϒ � ���� � 

���� � 

≈�  ≤ ♦∞→ ≠∏ 2∧∉∈∩�≡ ♦ ϒ→♣ ≥∪∏ 2∧⊃ ∈∩� ≤ ♦∞→≡⊃ 2∧∉∈∩�⊕  

ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ϒ⊂ 2� ��≤∏ �×⊃ ′ � ⊃ ∈2 
 ⊃  ∏∠  ⊕ ∠ ℑ  ⊕ ⊗ℜ∧  ∠  ℑ∧ ⊗ ⊕ ∠∉ ⊃  ⊃ ∉∈ ≈♠  � ×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  2 
∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � ���� � 

��� � ��� � 

≈�  ≡ ♦ ϒ→♣ ≥∪∏ 2∧⊃ ∈∩� ≤ ♦ ∞→ ≠∏ 2∧∉∈∩� ƒ ϒ→ ♦∉∈∩ 2ℜ∉�⊕  

ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊃ ℑ ⊂   ∏ ℘  ∏  ⊕∉ ∅ ϒ⊂ 2� � �≤∏ � 
×⊃ ϒ⊂ � ⊃ ∈2 ⊃  ∏ ℘ ∉⊆∠ ∉ ⊃  ⊕  ∠  ∉⊗ ∏ ℘ ⊕ ⊗ ℜ∧  ∠  ℑ∧ ⊗ ⊕ ∠ ∉ ⊃  ⊃ ∉∈ 

≈♠  � ×∪ ⊕≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ����� �� � �� � 

≈�  ↑⊃   ℑ ″ � ≤∪ ⊃ ∉∏ • ϒ � • ⊕ ⊕    ∉ℑ∈ ♠ ″ �⊕ ℑ ⊂� ″ ⊕ ⊂ℑ¬ℑ  ⊃ ∉∈ 

⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ℑ   ∪ ⊕⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊃ ∈ ÷ ⁄ × ↑ ϒ⊂�×⊃ ≤∠ ⊆⊕  ℑ ⊂ ⊆ℑ 2 
  ⊃ ¬ ℘ ∉⊆∠ ∉ ⊃  ⊕ ≈♠ � ≥℘  ⊃ ∠  ℑ ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕ � ���� � �� � 

���� � ���� � 

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

≈♠  �♠ ↑ℑ  ⊕ ≥℘ ⊃�♥∈ ∠  ⊕  � 

≈��  ≡ ♦ ϒ→♣ ∞ 2⊂ ⊃ ∈ �≡∞→♣ ≥∉∈∩ 2∧ℑ∈ �≡∞→♣ ÷⊃ ℑ ∉ 2℘ ∪∏∈ �⊕  

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

��� ���� � ��� � 

≈��  ∂ ∧⊂⊕  ⊕ ⊂ ♣ ↑ �√ℑ∈ ϒ⊄⊕ ∈ ⁄ ≤ ℑ∈⊗ ϒ⊂ ⊂ ⊃  ⊂∉∈ ♠ ∞ �∞∅ ∅ ⊕ ℘ ∉ ∅ 

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

≥℘  ⊃ ∠  ℑ ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕ ����� ��� ����� � ����� � 

≈��  ′ ∧ℑ∈ ♠ ⁄�≤∪  ⊃   ∉⊗ ∉∏ ⊂∉∏←ℑ∈⊗ ↑ℑ ⊃  ℑ∈∉♠ ″ �∞∅ ∅ ⊕ ℘ ∉ ∅ 

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

ℑ ⊂∏⊆⊃ ∈⊃ ⊗ ⊕≈♠  �≥℘  ⊃ ∠  ℑ ↑ ⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ��� ��� � 

≈��  ↑ ∏   ℑ∧ ♠←�′⊃ ∈ℑ  ∧ ϒ⊂ ⊂∉∧ °∪ℑ  ⊕ ⁄ ⊃ ℑ∩  ℑ⊆ ≈ ↑  � ϒ≥ ↑ � 

↑⊕  ℑ ⊂°ℑ  ⊄� ↓ ♦ ����� � 

≈��  ← ∉ ⊕   ∉ ↑ ♦ ℑ∈⊗ ↔ ∉∈⊃  ⊃ ∨⊕ ⁄ ♣ � ×∪⊕⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ⊆ℑ   ⊃ ¬ 

 ⊕ ⊃ ∈∅ ∉ ℘ ⊕⊆⊕ ∈ ⊕ ℑ ℘  ⊃ ∉∈ ∉ ∅ ∅  ℑ ℘  ∏  ⊕ ⊃ ∈ ×⊃ 2�ϒ⊂ 2�∂2ℜ ℑ  ⊕ 
℘ ∉⊆∠∉ ⊃  ⊕ ≈♠  � ↑⊕  ℑ ⊂ ⊂ × ℑ∈����� ���ϒ��� ����� � 

���� � 

≈��  ≡∏ ⊕ √ℑ ← ∂ ℑ∈⊗ ♣∏  ⊕ √ ϒ ♥� ∞∅ ∅ ⊕ ℘ ∉ ∅ ∈∉∈  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ∧ 

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

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

″ ∏   ⊃ ℑ∈� ����� ������ ����� � ���� � 

≈��  °⊃ ⊕  ∨⊄ℑ ↑ ϒ ℑ∈⊗ ≥℘ ∪∏   ⊕ ♠ ≤ � ≥∏⊆⊆ℑ  ∧ ∉ ∅ ℘ ∉∈  ⊃  ∏ 2 
 ⊃ ∉∈ℑ ⊂ ⊗ ℑ  ℑ ∉∈  ∪ ⊕ ℑ ⊂∏⊆⊃ ∈∏⊆2℘ ℑ  ℜ ∉∈2 ⊃  ℑ∈⊃ ∏⊆  ∧  ⊕⊆ 

≈♠  �♠ °∪ ℑ  ⊕ ∞∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ℑ����� ������ ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


