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

Ελεχτροχηεµιχαλ ρεαχτιον µ εχηανισµ οφ αθυεουσ πολψ συλφιδε σολυτιον 
≠ 

≠♥ ±⊃ ∈∩ 2∅ ⊕∈∩�易清风� � � ≤ ♦ ∞→ ±⊃ 2∧∏ ℑ∈�陈启元� � � 

≡ ♦ ↓ ∝ ♠ ⊃ 2∪∉∈∩�周继红� � �≡ ♦ ϒ →♣ °⊃ ∈∩ 2 ⊆⊃ ∈�张平民� � 

�� � ⁄⊕∠ℑ   ⊆⊕∈∉∅ ≤∪⊕⊆⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ÷⊃ ℑ∈∩  ℑ∈ °∉ ⊂∧ ⊕ ℘ ∪∈⊃ ℘ ∝∈⊃ √⊕   ⊃  ∧ � 

÷⊃ ℑ∈∩  ℑ∈ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

� � ⁄⊕∠ ℑ   ⊆⊕∈∉∅ ≤∪⊕⊆⊃    ∧ � ≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ≤∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆⊕   ∧ ℑ∈⊗℘ ∪∉  ∉∈∉∠∉  ⊕ ∈ ⊃ ∉⊆⊕   ∧   ∏ ⊗ ⊃ ⊕ ∉∈ ℑ∇∏ ⊕ ∉∏ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ℑ ∩  ℑ∠∪ ⊃  ⊕ℑ∈∉⊗ ⊕ ∪ℑ √⊕ 

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

  ∉⊗ ⊕ ⊕ ℑ ℘  ⊃ ∉∈ℑ∈⊗∅ ∉ ⊂ ⊂∉⋅⊃ ∈∩ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈�⊃ ℑ∈ ⊃   ⊕ √⊕   ⊃ ℜ ⊂⊕ ∠  ∉℘ ⊕  �ℑ∈⊗ ∪ℑ  ∪⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂ ∠ ⊕ ℑ⊄ ⊃ ∈  ⊃ ⊆⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂ 

℘ ∏  √⊕ ∅ ∉℘ ∉∈  ℑ∈℘ ∏   ⊕ ∈  ⊕ ∠ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ℑ  ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧ ⊃ ∠  ∉℘ ⊕  ⊃ ∈  ∪ ⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅  ∪ ⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏ 2 

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

  ℑ∈ ∅ ⊕   ⊕ ⊗⊃ ∈  ℑ  ⊕ 2⊗ ⊕  ⊕ ⊆⊃ ∈⊃ ∈∩∠  ∉℘ ⊕  ∉ ∅ ∪ ⊕ℑ∈∉⊗ ⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ⊃ ℘ ⊂∉ ⊕ ∉ � �ℑ∈⊗ ∪ ℑ   ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈  ℑ  ⊕℘ ∉∈  ℑ∈∉ ∅ ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂ 2 

∧ ⊃ ⊃ ⊂ℑ  ∩ ⊕� × ∪ ⊕  ⊕ ⊕  ∏ ⊂  ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ ℑ  ⊃ ∈ ⊕   ⊕ ℑ ℘  ⊃ ∉∈∉ ∅ ∪ ⊕∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ℑ  ⊕∇∏ ⊃ ℘ ⊄ ∠  ∉℘ ⊕   ⊕ � × ∪⊕∠∉  ⊕ ∈ ⊃ ℑ ⊂ ∠ ⊕ ℑ⊄⊃ ∈  ∪⊕∠ ∉2 

 ⊕ ∈ ⊃ ℑ ⊂  ⊃ ⊆⊕℘ ∏  √⊕ ⊗ ⊃  ℑ∠∠ ⊕ ℑ   ⋅⊃  ∪  ∪ ⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉ ∅ ∪ ⊕℘ ∏   ⊕ ∈ � 

[ Κεψ ωορδσ] ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕�√∉ ⊂  ℑ⊆ ⊆⊕   ∧ �⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃  

[ ΧΛΧ νυµ βερ] ↓��� � ��               [ ∆οχυµ εντ χοδε] Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

• ∪⊕∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪∧⊗  ∉∩⊕∈  ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏  ⊃ ∉∈ � ⊕∠  ⊕ 2 

 ⊕∈ ⊕⊗ ℜ∧ → ℑ � ≥ �⊃ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊂∧ ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗� ∠∉ ⊂∧2 

 ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ℑ  ⊕∅ ⊃    ⊂∧ ∅∉⊆⊕⊗ℑ∈⊗ ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ 

ℑ  ⊕∅ ⊃ ∈ℑ ⊂ ⊂∧   ℑ∈ ⊃  ⊕⊗⊃ ∈ ∉ ⊕ ⊂⊕⊆⊕∈ ℑ ⊂  ∏ ⊂ ∅∏ � × ∪ ⊃  ∠  ∉2 

℘ ⊕  ⊃ ℑ ∈⊕⋅ ⊆⊕  ∪∉⊗ ∏  ⊕⊗ ∉   ⊕ ℑ ♦ � ≥ ⋅ℑ   ⊕ ∩ℑ ℑ∈⊗ 

⊃ ∪ℑ  ∉⊆⊕⊕ ℘ ∉∈∉⊆⊃ ℘ℑ⊗ √ℑ∈ ℑ∩⊕ ∉√⊕  ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈2 

ℑ ⊂ ≤⊂ℑ∏ ∠  ∉℘ ⊕  ⊃ ∈  ⊕ ℘ ∉√⊕  ∧ ∉∅ ⊕  ∉∏  ℘ ⊕ � ⊕⊆∉√ℑ ⊂⊕ ∅ ∅ ⊃ 2 

℘ ⊃ ⊕∈℘ ∧ ∉∅ ♦ � ≥ ⋅ℑ   ⊕ ∩ℑ ℑ∈⊗⊕∈⊕  ∩∧  ℑ√⊃ ∈∩ 
≈� ∗ � � × ∪⊕ 

∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈∪ℑ√⊕ℑ ⊂ ∉ ℜ ⊕ ⊕∈ ℑ∠∠ ⊂ ⊃ ⊕⊗⊃ ∈ ∠∏ ⊂∠ℑ∈⊗∠ ℑ 2 

∠ ⊕ ⊃ ∈⊗∏    ∧ �♥ ⊃  ⊕∠∉  ⊕⊗ ≈�  ∪ℑ  ⊃ ∅ ∪⊕ ⋅∪ ⊃  ⊕⊂ ⊃ ∇∏ ∉� 

⊃� ⊕� ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ � ℘ ∉∈ ℑ ⊃ ∈ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ 

⊃ ∉∈ ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ∠  ∉⊗ ∏ ℘ ⊕⊗ ℜ ∧ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∉¬ ⊃ ⊗ ℑ 2 

 ⊃ ∉∈ ∉∅  ∪⊕ ℑ∇∏ ⊕ ∉∏  → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ � ∪⊕ ∠  ∉⊗ ∏ ℘  ⊃ ∉∈ ∉∅ 

 ∪⊕ ∏  ∠ ⊕∈ ⊃ ∉∈ ∉∠∏ ⊂∠ ⋅∉∏ ⊂⊗⊃ ∈℘  ⊕ ℑ  ⊕� 

∝∈∅∉  ∏∈ℑ  ⊕ ⊂∧ � ⊂ ⊃   ⊂⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊃ ∈√⊕   ⊃ ∩ℑ 2 

 ⊃ ∉∈ ℑℜ∉∏  ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ∪ℑ ℜ ⊕ ⊕∈  ⊕∠∉  ⊕⊗� 

← ⊕   ⊕∈⊕ ⊕ ℑ ⊂ ≈�  ⊕∠∉  ⊕⊗  ∪⊕  ∪⊕ ∉ ∧ ∉∅ ℘ ∉∏∠ ⊂⊕⊗ ⊕ ⊂⊕ ℘ 2 

  ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ℑ∈⊗℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈� ⊕  ∠∉∈ ⊕ ∉ ℑ⊂ ⊃  2 

 ⊂⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂   ⊕ ∠ ∅∉ ℑ ∇∏ ⊕ ∉∏  ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏  ⊃ ∉∈� 

× ∪⊕ ⊕  ∏ ⊂  ∅∉ ∪⊕  ⋅∉ ∪∉⊆∉∩ ⊕∈⊕ ∉∏  ⊄ ⊃ ∈⊕  ⊃ ℘ ⊆∉⊗ ⊕ ⊂  

∉ℜ  ℑ ⊃ ∈⊕⊗ ⋅⊕  ⊕ ∇∏ ℑ ⊂ ⊃  ℑ  ⊃ √⊕ ⊂∧  ⊃ ⊆⊃ ⊂ℑ ℜ∏ ⊗ ⊃ ∅ ∅ ⊕  ⊕⊗ ∇∏ ℑ∈2 

 ⊃  ℑ  ⊃ √⊕ ⊂∧ � ⁄⊕  ℑ ⊃ ⊂⊕⊗  ⊕ √⊃ ⊕⋅∅∉ ∪⊕ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ∉∅  ∪⊕ 

 ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ∅∉∏∈⊗ ∅  ∉⊆ ⋅∉ ⊄ ∉∅ ′⊕∪⊆ ⊕  

ℑ ⊂ ≈� �♥∈  ∪ ⊃ ∠ℑ∠⊕ �ℑ∈ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ∉∅℘ ∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆2 

⊆⊕   ∧ ℑ∈⊗ ⊕  ∠∉∈ ⊕  ∉ ℘ ∏   ⊕∈   ⊕∠ ∅∉ℑ∇∏ ⊕ ∉∏ ∠∉ ⊂∧2 

 ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊕∠ ∉  ⊕⊗� ⋅∪∉ ⊕ ∠∏  ∠ ∉ ⊕⊃  ∉ 

∉ℜ  ℑ ⊃ ∈ ℑ ℜ ⊕   ⊕ ∏∈⊗ ⊕    ℑ∈⊗ ⊃ ∈∩ ∉∅  ∪⊕ ℑ∈∉⊗ ⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ 

∉∅ ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ℑ∈⊗ ∉  ∏ ∠∠ ⊂∧  ∉⊆⊕∅∏∈⊗ ℑ⊆⊕∈2 

 ℑ ⊂ ⊗ ℑ  ℑ ℜ∉ ∪∅∉ ∪⊕⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ∉∅ ℑ ∇∏ ⊕ ∉∏  ♦ � ≥  ∉ ⊂∏ 2 

 ⊃ ∉∈ ℑ∈⊗ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉⊗ ∏ ℘  ⊃ ∉∈ ∉∅  ∪⊕ ∠ ∉ ⊂∧ ∏ ⊂ 2 

∅ ⊃ ⊗ ⊕� 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

ϒ⊂ ⊂ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⋅⊕  ⊕  ⊕ ℑ∩ ⊕∈ 2∩  ℑ⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ∈⊗ 

∈∉∠∏  ⊃ ∅ ⊃ ⊕⊗ ℜ ⊕ ∅∉ ⊕ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ � ϒ∈∉⊗ ⊕ ⋅ℑ  ⊆ℑ⊗ ⊕ 

∅  ∉⊆ ∪ ⊃ ∩∪ 2⊗ ⊕∈ ⊃  ∧ ∩  ℑ∠∪ ⊃  ⊕ ℑ∈⊗ °℘ ℑ  ∪∉⊗ ⊕ ⋅ℑ ∅  ∉⊆ 

∠∏  ⊕ °⋅∪∉ ⊕ ∠∏  ⊃  ∧ ⊃ �� � � � � ⁄∏  ⊃ ∈∩ → � ∩ ℑ  ⋅ℑ  

℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ℜ∏ℜℜ ⊂⊕⊗ ⊃ ∈ ∉  ∪⊕  ∉ ⊂∏  ⊃ ∉∈ �  ∉ ⊂ ⊃ ⊗  ∏ ⊂ ∅∏  

⋅ℑ ⊗ ⊃   ∉ ⊂√⊕⊗ ⊃ ∈  ∪⊕ ℑ∇∏ ⊕ ∉∏  → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ � ℑ∈⊗ ⊃   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⋅ℑ  ⊃   ℑ  ⊕⊗ ℜ∧ ℑ   ℑ∈⊗ ℑ  ⊗⊃ ∉⊗ ⊃ ∈⊕  ∉ ⊂∏ 2 

 ⊃ ∉∈ � × ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏  ⊃ ∉∈ ⋅ℑ  ∠  ⊕  ⊕  √⊕⊗ ⊃ ∈ ℑ 

℘ ⊂∉ ⊕⊗ √⊕   ⊕ ⊂� ϒ⊂ ⊂ ⊕¬∠ ⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏ ⊃ ∈ ℑ 

℘ ∉∈  ℑ∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅ℑ  ⊕ ℜ ℑ  ∪� °∉ ⊕∈ ⊃ ℑ ⊂∉∅ ⋅∉ ⊄2 

⊃ ∈∩⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⋅⊕  ⊕ ⊆∉∈⊃  ∉ ⊕⊗ℜ∧ ♦ ⁄∂2�′ ∠∉ ⊕∈ ⊃ ∉  ℑ  

⋅⊃  ∪ ↔ ≥2�  ⊃ ∩∈ℑ ⊂  ℘ ℑ∈∈⊃ ∈∩ ∠  ∉⊗∏ ℘ ⊕ � ′∉ ∪  ⊕ ⊂ℑ  ⊃ ∉∈2 

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

 ⊃ ⊆⊕  ⋅⊕  ⊕  ⊕ ℘ ∉ ⊗ ⊕⊗ ∉∈ ℑ ≠⊕⋅2 ↑ ∉⊗ ⊕ ⊂ ����÷ ≠ � ≠ � 

∅∏∈℘  ⊃ ∉∈  ⊕ ℘ ∉ ⊗ ⊕ � ′⊕ ∅∉ ⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ � ℜ∉ ∪ ℑ∈∉⊗ ⊕ 

ℑ∈⊗℘ ℑ  ∪∉⊗ ⊕ ⋅⊕  ⊕ ∠∉ ⊂ ⊃  ∪⊕⊗ ℘ ℑ  ⊕ ∅∏ ⊂ ⊂∧ ∏  ⊃ ∈∩ ⊕⊆⊕  ∧ ∠ ℑ 2 

∠ ⊕  �∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⋅ℑ  ∪⊕⊗ ℜ ∧ ℑ ℘ ⊕  ∉∈⊕ ℑ∈⊗ ⊗ ⊕ ⊃ ∉∈⊃ ∨⊕⊗ ⋅ℑ 2 

 ⊕ � ∅ ⊃ ∈ℑ ⊂ ⊂∧ ⊗  ⊃ ⊕⊗ ⊃ ∈ ℑ ⊃ � × ∪⊕ ∩ ⊂ℑ   ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘ ℘ ⊕ ⊂ ⊂ 

℘ ∉∈ ⊃   ∉∅  ⋅∉ ℘ ∉⊆∠ℑ   ⊆⊕∈  ⊕∠ℑ  ℑ  ⊕⊗ ℜ∧ ℑ ℘ ℑ  ⊃ ∉∈2 

 ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊆⊕⊆ℜ  ℑ∈⊕� ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ℘  ∉  ⊕⊗ ∅  ⊕ ⊕ ⊂∧ ℜ∧ 

℘ ℑ  ⊃ ∉∈ℜ∏ ∪ ⊃ ∈⊗ ⊕  ℜ∉ ∪  ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ ≥ � � 
ξ ℑ∈⊗ 

 ∏ ⊂ ∅∏ ∠  ∉⊗∏ ℘ ⊕⊗ℑ ℑ∈∉⊗ ⊕ ∉ ⊆⊃ ∩  ℑ  ⊕⊃ ∈ ∉ ℘ ℑ  ∪∉⊗ ⊕℘ ∉⊆2 

∠ ℑ   ⊆⊕∈⋅∪⊕  ⊕ ∪⊕ ∧ ℑ  ⊕ ∉ ℜ ⊕ ⊕⊗∏ ℘ ⊕⊗�′⊕ ∅∉ ⊕⊕¬∠ ⊕  2 

⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏  � ∈⊃   ∉∩⊕∈ ∩ℑ  ⋅ℑ  ℜ∏ ℜℜ ⊂⊕⊗ 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∏ ∩����� 

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ����������  ∏ ∠∠ ∉  ⊕ ⊗ ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉ ∅ ≤ ∪ ⊃ ∈ℑ 

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



 ∪ ∉∏ ∩∪ ∪⊕ℑ∈∉ ⊂∧ ⊕  ∉  ∪ℑ ⊗ ⊃   ∉ ⊂√⊕⊗ ∉¬∧∩ ⊕∈ ∩ ℑ  ⋅ℑ  

 ⊕⊆∉√⊕⊗� ϒ⊂ ⊂⊕¬∠⊕  ⊃⊆⊕∈ ⋅⊕  ⊕∅ ⊃ ∈⊃  ∪⊕⊗⊃ ∈   ℑ  ⊃ ℘ ∉ ⊂∏ 2 

 ⊃ ∉∈� × ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ⊕∠∉  ⊕⊗ ⊃ ∈  ∪ ⊃  ∠ℑ∠⊕  ⋅⊕  ⊕ ∉∈ 

 ∪⊕ ≥≤ ∞  ℘ ℑ ⊂⊕� ≤ℑ  ∪∉ ⊂∧ ⊕ ⋅ℑ ℑ ⊂⋅ℑ∧� ⊆∉ ⊂�← → ℑ↓ ♦ 

 ∉ ⊂∏  ⊃ ∉∈ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  ς ολταµ µ ογραµ σ οφ πολψσυλφιδε σολυτιον 

ϒ ⋅⊃ ⊗ ⊕ ℑ∈∉⊗ ⊃ ℘ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∠⊕ ℑ⊄ ⋅⊃ ⊂ ⊂ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

⋅∪⊕∈ ℑ∈ ℑ∈∉⊗ ⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂  ℘ ℑ∈∈⊃ ∈∩⊃ ℑ∠∠ ⊂ ⊃ ⊕⊗ ⋅⊃  ∪  ∪⊕ 

∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏  ⊃ ∉∈ � ⋅∪ ⊃ ℘ ∪ ⊃  ⊃ ⊆⊃ ⊂ℑ  ∉  ∪⊕ ℑ ∇∏ ⊕ ∉∏  

→ ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ ≈� � × ∪ ⊃ ⊃ ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕℘ ∉⊆∠ ⊂⊕¬ ⊃  ∧ ∉∅ 

 ∪⊕ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ⊆∉ ⊕ ⊕ ⊂⊕ ℘   ∉2ℑ℘  ⊃ √⊕ 

 ∠ ⊕ ℘ ⊃ ⊕  ≈� � × ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ℑ∈∉⊗ ⊃ ℘ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   

⊆ℑ∧ ℘ ∉∈ ⊃  ∉∅  ⊕ √⊕  ℑ ⊂ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℑ℘  ⊃ ∉∈� ℑ∈⊗  ∪⊕ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ℑℜ ∉∏ ⊃ ∈ ⊕   ⊕ ℑ℘  ⊃ ∉∈ ∉∅  ∪⊕ ∠ ∉ ⊂∧2 

 ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃ ∉∈ ∪ℑ√⊕ ⊂ ⊃   ⊂⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕� ⋅∪ ⊃ ℘ ∪ ⊂⊕ ℑ⊗   ∉ ℑ 

⋅⊃ ⊗ ⊕  ℑ∈∉⊗ ⊃ ℘ ∠⊕ ℑ⊄ � × ∪⊕ ∠∪⊕∈∉⊆⊕∈∉∈  ∪ℑ  ƒ⊃ ∩� � 

 ∪∉⋅ℑ∈ ∉ℜ√⊃ ∉∏  ∪∉∏ ⊂⊗ ⊕ ∠⊕ ℑ⊄ Α � ℑ  ⊂∉⋅⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ 

∅∉ ∪⊕∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ⊃  ⊃ ⊆⊃ ⊂ℑ  ∉ ∪ℑ ∉∅ ∪⊕∅∉ ⊂ 2 

⊂∉⋅⊃ ∈∩ ∠∉ ⊕∈ ⊃ ℑ ⊂  ℘ ℑ∈ ∉∅ ∪⊕ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ≈� � ⋅∪ ⊃ ℘ ∪ 

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

∅ ⊃    ⊃⊆⊕� ℑ∈∉⊗ ⊃ ℘ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅  ∪⊕ → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ ∉ 

 ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ ∠  ∉⊗∏ ℘ ⊕  ∪⊕ ∠∉ ⊂∧ ∏ ⊂ 2 

∅ ⊃ ⊗ ⊕⊃ ∉∈ ⋅∪ ⊃ ℘ ∪ ⋅⊃ ⊂ ⊂ ℜ ⊕ ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ ℑ ℑ∈∉⊗ ⊕⊃ ∈  ∪⊕ ∅∉ ⊂ 2 

⊂∉⋅⊃ ∈∩ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∠ ∉ ⊃  ⊃ √⊕ 2 ℘ ℑ∈ � 

Φ ιγ .1  ≤∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ ∉∅ 

ℑ ∇∏ ⊕ ∉∏ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ 
↑ ∉ ⊂ℑ  ℑ  ⊃ ∉ ≥ � � Β≥ � �Β� � ∉ ℑ ⊂ ∏ ⊂ ∅∏ � � � ⊆∉ ⊂�←� 

Μ� ��� ⊆ ∂ ���� ε �ℑ∈∉⊗ ⊕ℑ  ⊕ ℑ � � ��� ℘⊆ �

  ƒ⊃ ∩� �  ∪∉⋅  ∪ℑ ℑ∈∉⊗ ⊃ ℘ ∠⊕ ℑ⊄ ℑ∈⊗ ℘ ℑ  ∪∉⊗ ⊃ ℘ 

∠⊕ ℑ⊄ℑ  ⊕ ⊕∠ℑ  ℑ  ⊕⊗ ⋅⊃  ∪⊂ℑ  ∩⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ℑ∈⊗ ∪ℑ ℘ ℑ 2 

 ∪∉⊗ ⊃ ℘∠⊕ ℑ⊄ ℑ  ⊕ ∈∉∉ℜ√⊃ ∉∏ � × ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ℑ∈∉⊗ ⊕ 

∠  ∉℘ ⊕    ℑ∈ ∅ ⊕   ⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊗ ∉⊕  ∈∉⊄⊕ ⊕∠ ℜ ℑ ⊂ℑ∈℘ ⊕� 

ƒ∏   ∪⊕  ⊕  ⊕ ℑ  ℘ ∪ ∅ ∉ ∪⊕ ∧  ⊕⊆  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � ⊃ ∈⊗ ⊃ 2 

℘ ℑ  ⊕  ∪ℑ  ∪⊕  ∪∉∏ ⊂⊗ ⊕ ∠ ⊕ ℑ⊄ � Α � � ℑ ⊂∉⋅⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

ℜ ⊕ ℘ ∉⊆⊕  ⊆∉ ⊕ ∉ℜ√⊃ ∉∏  ⋅⊃  ∪  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅  ∪⊕  ℘ ℑ∈ 

 ℑ  ⊕ ℑ∈⊗ ∪⊕∠ ⊕ ℑ⊄ ⋅⊃ ⊂ ⊂ ⋅⊕ ℑ⊄⊕∈ ∉⊕ √⊕∈ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  ⋅⊃  ∪ 

 ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ ∪⊕ ℘ ℑ∈  ℑ  ⊕� ⁄⊕ ∠ ⊕∈⊗ ⊕∈℘ ⊕ ∉∅ ∪⊕ ∠ ∉2 

 ⊕∈ ⊃ ℑ ⊂∉∅ ∠⊕ ℑ⊄ Α � ℑ∈⊗ Α � ∉∈  ∪⊕ ℘ ℑ∈  ℑ  ⊕ � ⊕  ∠⊕ ℘ 2 

 ⊃ √⊕ ⊂∧ �ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ℑ∈⊗ ∪⊕ ⊃  ⊂∉∠ ⊕ ℑ  ⊕ ℑ∠ 2 

∠  ∉¬ ⊃ ⊆ℑ  ⊕ ⊂∧  ∪⊕ ℑ⊆⊕� 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ Υ ∠ℑ ℑ∈⊗⊂∩Μ 

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

  Α � �⊗ � Υ∠ ℑ ��⊗ �⊂∩Μ � � �� � 

Α � �⊗ � Υ∠ ℑ ��⊗ �⊂∩Μ � � �� � 

♥∅ ℘ ∪ℑ  ∩⊕   ℑ∈ ∅⊕  ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ Α ℑ ⊃  � � � �  ∪⊕ 

  ℑ∈ ∅ ⊕   ⊕⊗ ⊕ ⊂⊕ ℘   ∉∈ ∉∅  ∪⊕  ℑ  ⊕ 2⊗ ⊕  ⊕ ⊆⊃ ∈⊃ ∈∩ ∠  ∉℘ ⊕   

⊃ ∈  ∪⊕ ℑ∈∉⊗ ⊕  ⊕ ℑ ℘  ⊃ ∉∈ ⋅⊃ ⊂ ⊂ ℘ ∉⊆⊕ ℘ ⊂∉ ⊕  ∉ � ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩ 

 ∉ ⊗ � Υ∠ ℑ ��⊗�⊂∩Μ � � ��� νΑ ℑ � ⊃ ∈  ∪⊕⊃   ⊕ √⊕   ⊃ ℜ ⊂⊕  ∧ 2 

 ⊕⊆ � °∉  ⊃ ℜ ⊂⊕ ℑ∈∉⊗ ⊕  ⊕ ℑ ℘  ⊃ ∉∈ ∉ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ 

∅∉ ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ℑ  ⊕ 

♦ ≥ � �ℑ∇� � ��� ξ�≥ � � 
ξ �ℑ∇� � ♦ � �ℑ∇� � 

≈�� ξ � ��� ξ⊕ ��� 

≥ � � �ℑ∇� � ��� ξ�≥ � � 
ξ �ℑ∇� � ≈�� ξ � ��� ξ⊕ ��� 

≥ � � 
ξ �ℑ∇� � ≈ ξ�� ξ � ν�≥ � � 

ξ � ν �ℑ ∇� � 

≈� ν�� ξ � ν)] ⊕ ��� 

≥ � � 
ξ � ν �ℑ ∇� � ≥ � � �ℑ∇��∉ ♦≥ � �⊂∉⋅⊕  

∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  � � ≥ � �
µ �ℑ ∇� � � µ � ξ � ν� ��� 

≥ � �
µ �ℑ∇� � µ ≥� � �∉∪ ⊃ ∩∪⊕ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  � � �⊕ 

��� 

⋅∪⊕  ⊕ ⊕ ℑ ℘  ⊃ ∉∈��� ���� ℑ∈⊗��� ℑ  ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕ ℑ℘ 2 

 ⊃ ∉∈∉∅  ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂  ∠⊕ ℘ ⊃ ⊕ ⊃ ∈  ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ � 

× ∪⊕  ⊕ ⊕ ℑ ℘  ⊃ ∉∈ℑ  ⊕ ⊃⊆⊃ ⊂ℑ  ∉ ∪∉ ⊕ ℑ⊄⊃ ∈∩ ∠ ⊂ℑ ℘ ⊕⊃ ∈  ∪⊕ 

 ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ≈� � �� � ′⊕ ℘ ℑ∏  ⊕ ≥ � �
µ �ℑ ∇� ∅∉⊆⊕⊗ ℜ ∧  ∪⊕ 

 ⊕ ℑ ℘  ⊃ ∉∈ ��� ⊆ℑ∧ ℜ ⊕ ∪⊕  ℑ⊆⊕ ℑ  ≥ � � 
ξ �ℑ ∇� ∅∉⊆⊕⊗⊃ ∈ 

⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈�  ∪⊕  ∧  ⊕⊆ ∪ℑ  ℑ  ⊕ ⊂ ∅ 2 

℘ ℑ  ℑ ⊂∧ ⊃ ℘℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ≈� � × ∪⊕ ⊗ ⊕∠ ⊕∈⊗ ⊕∈℘ ⊕ ∉∅ ∪⊕ ∠ ∉2 

 ⊕∈ ⊃ ℑ ⊂ ∠ ⊕ ℑ⊄ Α � ∉∈  ∪⊕  ℘ ℑ∈  ℑ  ⊕ Μ  ∪∉⋅  ∪ℑ  ∪⊕ 

⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ℘ ∉  ⊕  ∠ ∉∈⊗ ⊃ ∈∩ ∉  ∪⊕ℑ∈∉⊗ ⊕ 

∠⊕ ℑ⊄ Α � ⊆ℑ∧ ℜ ⊕ ⊂∉∈∩ ∉ ∞≤  ⊕ ℑ ℘  ⊃ ∉∈ � • ∪⊕∈  ∪⊕ℑ∈∉⊗ ⊕ 

∠ ∉ ⊕∈ ⊃ ℑ ⊂ ⊃ ∈℘  ⊕ ℑ  ⊕ �  ∪⊕ ℘ ∏   ⊕∈⊃ ∈℘  ⊕ ℑ  ⊕   ∉∉ � ℜ∏  

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ⊕ ⊂⊕ ℘   ∉ 2ℑ ℘  ⊃ √⊕  ∠ ⊕ ℘ ⊃ ⊕  ∈⊕ ℑ  ∪⊕ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∏  ∅ℑ ℘ ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕� ϒ∅  ⊕  ∪⊕ ∉∠ ∉∅ ∪⊕ℑ∈∉⊗ ⊕ 

∠ ⊕ ℑ⊄�⊃ ∅ ∪⊕ ℘ ℑ∈  ℑ  ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � ∪⊕ ∠  ∉⊗∏ ℘  ℜ ∧ ℑ∈2 

∉⊗ ⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∪ℑ√⊕  ∏ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊃⊆⊕  ∉  ⊕ ℑ ℘  ⋅⊃  ∪  ∪⊕ 

⊕ ⊂⊕ ℘   ∉ 2ℑ ℘  ⊃ √⊕  ∠ ⊕ ℘ ⊃ ⊕   ℑ∈ ∅ ⊕   ⊃ ∈∩ ∅  ∉⊆ ℜ∏ ⊂⊄  ∉ ⊂∏  ⊃ ∉∈ 

 ∉  ∪⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∏  ∅ ℑ ℘ ⊕� × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕ ⊆∉ ⊕ ∪⊕ℑ∈2 

∉⊗ ⊕ ⊕ ℑ℘  ℑ∈ ℑ  ⊕℘ ∉∈ ∏⊆⊕⊗� ∪⊕ ⊆∉ ⊕∉ℜ√⊃ ∉∏  ∪⊕ℑ∈2 

∉⊗ ⊕ ∠ ⊕ ℑ⊄ Α � ℜ ⊕ ℘ ∉⊆⊕  ⋅⊃  ∪  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅ Μ� × ∪⊕ 

# � � � # ∂ ∉ ⊂1��  λ 1�      ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ℑ∇∏ ⊕ ∉∏ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈



 ⊕⊗∏ ℘  ⊃ ∉∈ ∠  ∉℘ ⊕  ∅∉∈⊕ ∩ ℑ  ⊃ √⊕ 2 ℘ ℑ∈ ⊃  ∪ℑ ∉∅  ∪⊕ ℑℜ 2 

 ∉ ℜ ⊕⊗ ∏ ⊂ ∅∏ ∉≥ � �
µ �ℑ ∇� ⊃ ∈ ∉ ⊂∉⋅⊕ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ 

⊕ √⊕∈  ∏ ⊂ ∅ ⊃ ⊗ ⊕ �  ∏ ℘ ∪ ℑ  ≥ � � �ℑ∇� � ♦≥ � �ℑ ∇� � ∉ ♦ � ≥ 

�ℑ∇� � 

♥℘ ℑ∈ ℜ ⊕℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ   ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊕ ℑ ℘ 2 

 ⊃ ∉∈ ∠  ∉℘ ⊕  ∉∅ ∪⊕∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∧  ⊕⊆ ⊃  ⊃⊆⊃ ⊂ℑ  ∉ ∪ℑ  

∉∅  ∪⊕  ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∧  ⊕⊆ � ⊕¬℘ ⊕∠  ∪⊕ ⊃  ⊃ ∈⊃  ⊃ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ 

 ∠ ⊕ ℘ ⊃ ⊕ � 

3 .2  Τιµ ε ποτεντιαλ χυρϖεσ οφ πολψσυλφιδε σψσ τεµ 

″ ⊕  ∠∉∈ ⊕  ∉ ℘ ∏   ⊕∈  ⊕ ∠ ∅ ∉ ∪⊕ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉2 

⊂∏  ⊃ ∉∈ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � • ∪⊕∈  ∪⊕℘ ∏   ⊕∈   ⊕∠⊃ ℑ 

⊆ℑ ⊂ ⊂⊕ √ℑ ⊂∏ ⊕�⊃� ⊕��� � � ⊆ ϒ�℘⊆ � � ∪⊕ ⊕  ∠∉∈ ⊕℘ ∏  √⊕ 

⊃  ⊃⊆⊃ ⊂ℑ  ∉  ∪ℑ ∉∅  ∪⊕ → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ ≈�� � ϒ∅  ⊕ ∩ ⊕  2 

 ⊃ ∈∩  ∉ ℑ ⊆ℑ¬ ⊃⊆∏⊆ √ℑ ⊂∏ ⊕�  ∪⊕ ℑ∈∉⊗ ⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ⊗ ⊕ 2 

℘  ⊕ ℑ  ⊕ � ∪⊕∈ ⊃ ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕ � ϒ ⊃ ∈⊃  ⊃ ℑ ⊂  ℑ∩ ⊕∉∅ 

⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃  ⊆ℑ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉ 2ℑ ℘  ⊃ √⊕  ∠ ⊕ ℘ ⊃ ⊕ ℑ  ⊕ ≥ � � �ℑ ∇� � 

♦≥ � �ℑ ∇� ℑ∈⊗ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃ ∉∈ ≥ � � 
ξ �ℑ ∇� � ♦∉⋅⊕√⊕ � 

 ⊕ ℑ ℘  ⊃ ∉∈ ���  ⊕  ∏ ⊂  ⊃ ∈ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈∉∅ ∪⊕ 

⊕ ⊂⊕ ℘   ∉ 2ℑ℘  ⊃ √⊕  ∠ ⊕ ℘ ⊃ ⊕ �⊃�⊕� ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃ ∉∈�⊃ ∈  ⊕ ℑ ℘ 2 

 ⊃ ∉∈ ��� � ∉ ∪ℑ   ∪⊕ℑ∈∉⊗ ⊕∠ ∉ ⊕∈ ⊃ ℑ ⊂ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � • ∪⊕∈ 

 ∪⊕⊂∉⋅⊕ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ℑ  ⊕℘ ∉∈ ∏⊆⊕⊗� ∪⊕∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

 ⊃  ⊕  ℑ∈⊗  ∪⊕ ∪ ⊃ ∩∪⊕  ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃ ∉∈ ∅∉⊆⊕⊗ ∅  ∉⊆ 

 ∪⊕  ⊕⊂∉⋅⊕ ∉∈⊕ ℑ ⊂ℑ  ∩⊕ ℑ∈∉⊗ ⊕ ∉√⊕  2∠∉ ⊕∈ ⊃ ℑ ⊂℘ ∉∈2 

 ⊃ ∈∏ ⊕ ∉ ℜ ⊕∉¬ ⊃ ⊗ ⊃ ∨⊕⊗� × ∪⊕∈  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂⊃ ∈  ⊃⊆⊕� ∠∉2 

 ⊕∈ ⊃ ℑ ⊂ ℘ ∏  √⊕⊃ ∈℘  ⊕ ℑ  ⊕   ⊕ ℑ⊗ ⊃ ⊂∧ � 

Φ ιγ .3  ≤∪∉ ∉∈∉∠∉ ⊕∈ ⊃ ∉⊆⊕   ⊃ ℘℘ ∏  √⊕ ∅∉ 

∩  ℑ∠∪ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

≤∉∈⊗ ⊃  ⊃ ∉∈�� � � ⊆∉ ⊂�← → ℑ � ≥ �� � � ⊆∉ ⊂�← → ℑ↓ ♦ ℑ �� ε 

3 .3  Σελφ2χαταλψτιχ προχεσσ 

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

⊗ ⊕∈ ⊃  ∧ ⊃ �� � � ⊆ ϒ�℘⊆ � � ƒ ∉⊆  ∪⊕ ℑℜ∉√⊕ 2 ⊆⊕∈ ⊃ ∉∈⊕⊗ 

℘ ∧℘ ⊂ ⊃ ℘ √∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ � ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ 

 ∪⊕  ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∧  ⊕⊆ ⊃  ℑ∈ ⊃   ⊕√⊕   ⊃ ℜ ⊂⊕ 

⊕ ⊂⊕ ℘   ∉∈2  ℑ∈ ∅⊕   ⊃ ∈∩ ∠  ∉℘ ⊕  � × ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ⊗ ⊕ ∠ ⊕∈2 

⊗ ⊕∈℘ ⊕ ∉∅ ∪⊕ℑ∈∉⊗ ⊕ ∉√⊕  2∠∉ ⊕∈ ⊃ ℑ ⊂ Γℑ ∉∈  ⊃⊆⊕ τ ℘ ℑ∈ ℜ ⊕ 

⊕¬∠  ⊕   ⊕⊗ ℜ ∧ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ∞∇∈ � ��� ≈�� � 

Γℑ = 
Ρ Τ 

Α ℑ ν Φ 
⊂∈ 

ϑ ℑ 

ϑ � 
− 

Ρ Τ 
Α ℑ ν Φ 

⊂∈(� − 
τ 
Σ 

) ��� 

⋅∪⊕  ⊕ ϑ ℑ ⊃ ℑ ℘ ∏   ⊕∈  ⊕∠ ℑ∈⊗ Σ ⊃   ℑ∈ ⊃ ⊕∈ ⊃⊆⊕� 

′⊕ ℘ ℑ∏  ⊕⊃ ⊃ ∈∉⊕ ℑ  ∧  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ 2 

∏⊆ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ ∪⊕ ∧  ⊕⊆ � ∞∇∈ � ��� ⊃ ℘ ∪ℑ∈∩ ⊕⊗⊃ ∈ ∉ 

∞∇∈ � ��� � 

Υ ℑ = ( Ζ + 
Ρ Τ 

Α ℑ ν Φ 
⊂∈ 

ϑ ℑ 

ϑ � 
) − 

Ρ Τ 
Α ℑ ν Φ 

⊂∈(� − 
τ 
Σ 

) 

��� 

⋅∪⊕  ⊕ Υ ℑ ⊃ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∈  ∪⊕ ≥≤ ∞  ℘ ℑ ⊂⊕� Ζ 

⊕¬∠  ⊕   ⊕  ∪⊕ ⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∉ ⊕∈ ⊃ ℑ ⊂� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ϑ ℑ 

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

⊂∈�� � � τ� Σ� ��� �  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ∉∈⊕ ∩ ⊕   Α ℑ ν � 

� � �� � ⋅∪ ⊃ ℘ ∪ ℑ∩  ⊕ ⊕  ⋅⊃  ∪  ∪⊕  ⊕  ∏ ⊂  ∅  ∉⊆ ℘ ∧℘ ⊂ ⊃ ℘ 

√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆� 

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ Υ ℑ ℑ∈⊗⊂∈�� � �τ� Σ� ��� � 

≤∉∈⊗ ⊃  ⊃ ∉∈ℑ  ⊕ ∪ ⊕ ℑ⊆⊕ℑ  ƒ⊃ ∩� �

  ♥∅  ∪⊕   ⊕ ℑ⊗ ∧ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅  ∪⊕  ∧  ⊕⊆ ⋅ℑ ⊃   

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∉ ⊕∈ ⊃ ℑ ⊂�  ∪⊕ ⊕¬℘ ∪ℑ∈∩ ⊕ ℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ 

ϑ � ⋅ℑ  ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗  ∉ ℜ ⊕ � ��� ≅ �� � � � � ϒ�℘⊆ � ∅  ∉⊆ 

∞∇∈ � ��� � 

• ∪⊕  ∪⊕   ∪⊕ ∠ ⊕ ℑ⊄ ⊃ ∈  ⊃⊆⊕ ℑ ∩ℑ ⊃ ∈  ∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

℘ ∏  √⊕ℑ∠∠ ⊕ ℑ ∉∈∉ ⊃ ⊗ ⊕∠ ⊕∈⊗ ⊕∈∏ ∠∉∈  ∪⊕℘ ∏   ⊕∈√ℑ ⊂ 2 

∏ ⊕� × ∪⊕  ⊃⊆⊕ ℑ  ∪⊕  ∉∠ ∉∅ ∠⊕ ℑ⊄ ℘ ∉  ⊕  ∠∉∈⊗  ∉  ∪ℑ  

 ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ℘ ℑ  ℑ ⊂∧ ⊃ ∈  ∪⊕  ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧ ⊃ ℘ 

∠  ∉℘ ⊕  ℜ ⊕ ℘ ∉⊆⊕  ⊆⊃ ∈⊃ ⊆∏⊆ ℑ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ �⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊕⊃ ∈2 

 ⊕  ∅ℑ ℘ ⊕� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ∩ ⊕∈⊕  ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ ∉∅  ∪⊕  ⊕ ⊂ ∅ 2 

℘ ℑ  ℑ ⊂∧ ⊃ ℘∠  ∉℘ ⊕   ≈�� � 
″ ψ β↓ � ν⊕ ��� 

β↓ � ≡ 3 �⊕¬℘ ⊕   � ψ �� � φ�″ � ≠ 3 �⊕¬℘ ⊕   � ��� 

⋅∪⊕  ⊕  ″ ℑ∈⊗ ↓ ℑ  ⊕  ∪⊕ ℘ ℑ  ℑ ⊂∧ ℑ∈⊗ ⊃   ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ 

∠  ∉⊗ ∏ ℘  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �≡ 3 ∉≠ 3  ⊕ ∠  ⊕  ⊕∈ ℑ ∠ ⊕ ℘ ⊃ ⊕ ⊃ ∈ 

 ∪⊕ ∧  ⊕⊆ � ∉∈⊕ ∩⊕   ∪⊕  ⊃ ⊆⊕ τ ⋅∪⊕∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

∉∅ ∪⊕℘ ℑ  ℑ ⊂∧ ″ ℜ ⊕ ℘ ∉⊆⊕  ⊆⊃ ∈⊃⊆∏⊆ ℑ  ∪⊕ ∉∠ ∉∅  ∪⊕ 

∠ ⊕ ℑ⊄ ≈�� � 

τ = 
� 
κ  

⊂∈(� + 
� 

φ 
) ���� 

× ∪⊕ ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧ ⊃ ℘∠  ∉℘ ⊕  ∅∉ ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∧ 2 

 ⊕⊆ ⊆ℑ∧ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩  ⊕ ℑ ℘  ⊃ ∉∈ ≈�� � 

≥ �−
ξ (ℑ ∇) ψ 

ξ 
ξ + ν 

≥ �−
ξ + ν (ℑ ∇) + (� − 

� ξ 
ξ + ν 

)⊕ 

���� 
ξ 

ξ + ν 
≥ �−

ξ + ν (ℑ ∇) + 
ξ ν 

( ξ + ν)( ξ − �) 
≥ �− (ℑ ∇) 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ         ϒ∏ ∩�����



ψ (� + 
ν 

ξ � 
+ ξ ν − ξ − ν 

) ≥ �−
ξ (ℑ∇) ���� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉  ∪⊕ ⊃⊆⊕ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩  ∉  ∪⊕ ∠⊕ ℑ⊄ 

⊃ ∈ ƒ⊃ ∩�� � ∪⊕  ℑ  ⊕ ℘ ∉∈  ℑ∈ κ  ∉∅  ∪⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⊕ ℑ ℘ 2 

 ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕∅ ⊃ ∩∏  ⊕⊗∉∏ ∅  ∉⊆ ∞∇∈ � ���� � 

κ  = �� .��⊂∩ (� + �/ φ) 

⋅∪⊕  ⊕ φ � ν�� ξ � � ξ ν � ξ � ν� � × ∪⊕ ∠∉  ⊃ ℜ ⊂⊕ ℑ  ⊕ 

℘ ∉∈  ℑ∈  κ  ∏∈⊗ ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ξ ℑ∈⊗ ν √ℑ ⊂∏ ⊕ ℑ  ⊕⊂ ⊃   ⊕⊗ 

⊃ ∈ ×ℑℜ ⊂⊕ � � 

Ταβλε 1  °∉  ⊃ ℜ ⊂⊕ ℑ  ⊕℘ ∉∈  ℑ∈  κ  ⊃ ∈ 

 ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧ ⊃ ℘∠  ∉℘ ⊕  ∅∉∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ 

ξ � � � � � � 

ν � � � � � � 

κ  � � � �� � ��� � � ��� � � ��� �� � ��� �� � ��� �� � ��� 

× ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗  ℑ  ⊕ ℘ ∉∈  ℑ∈  ∪∉⋅  ∪ℑ  ⊕ ℑ ℘  ⊃ ∉∈ 

��� ∉ ���� ⊃  ∅ℑ   ⊕ � ↓℘ ℘ ∏   ⊃ ∈∩ ∉∅  ∪⊕ ∠⊕ ℑ⊄ ⊃ ∈ 

℘ ∪∉ ∉∈∉∠∉ ⊕∈ ⊃ ∉⊆⊕   ⊃ ℘℘ ∏  √⊕  ⊆ℑ∧ ℜ ⊕  ⊕ ⊂ℑ  ⊕⊗  ∉ ℜ ∉ ∪ 

 ∪⊕  ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧ ⊃ ℘ ∠  ∉℘ ⊕   ℑ∈⊗  ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ⊕ ⊂⊕ 2 

⊆⊕∈ ℑ ⊂  ∏ ⊂ ∅∏ ⊃ ∈  ∪⊕  ∉ ⊂∏  ⊃ ∉∈ � × ∪⊕  ⋅∉ ∅ℑ  ∠  ∉℘ ⊕   ⊕  

 ⊕  ∏ ⊂ ⊃ ∈ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ≥ � � 
ξ �ℑ ∇� � 

 ∪⊕  ⊕ ℑ ∅  ⊕ ⊂⊕ ℑ⊗ ⊃ ∈∩  ∉  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅ ℑ∈∉⊗ ⊃ ℘ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

∉∈⊕ ⊃ ⊆⊕⊃ ∈ ℘ ∪∉ ∉∈∉∠ ∉ ⊕∈ ⊃ ∉⊆⊕   ⊃ ℘℘ ∏  √⊕ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ∪⊕∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ⊃   ∉∅ ⊆∉ ⊕⊕ ⊂⊕ ℘ 2 

  ∉ 2ℑ ℘  ⊃ √⊕ ∠ ⊕ ℘ ⊃ ⊕ ℑ∈⊗⊃  ℑ∈∉⊗ ⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ⊃ ∈℘ ⊂∏ ⊗ ⊕  ⊕ √2 

⊕  ℑ ⊂ ∠ ℑ  ℑ ⊂ ⊂⊕ ⊂ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⊕ ℑ ℘  ⊃ ∉∈� ⋅∪ ⊃ ℘ ∪ ⊂⊕ ℑ⊗   ∉ ℑ 

⋅⊃ ⊗ ⊕ ℑ∈∉⊗ ⊕ ∠ ⊕ ℑ⊄⊃ ∈ ⊃  √∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ � 

�� × ∪⊕ℑ∈∉⊗ ⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈⊃  

ℑ∈ ⊃   ⊕√⊕   ⊃ ℜ ⊂⊕ ⊕ ⊂⊕ ℘   ∉∈2  ℑ∈ ∅ ⊕   ⊃ ∈∩ ∠  ∉℘ ⊕   ℑ∈⊗  ∪⊕ 

  ℑ∈ ∅⊕   ⊕⊗ ⊕ ⊂⊕ ℘   ∉∈ ⊃ ∈  ℑ  ⊕ 2⊗ ⊕  ⊕ ⊆⊃ ∈⊃ ∈∩ ∠  ∉℘ ⊕   ⊃  

℘ ⊂∉ ⊕ ∉ � � 

�� ϒℑ⊂∉⋅⊕ ℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ �ℑ∠∉ ⊕∈ ⊃ ℑ ⊂ ∠ ⊕ ℑ⊄⊃  

∠  ⊕  ⊕∈ ⊃ ∈  ⊃⊆⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ∏  √⊕ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ∪⊕  ⊕ ⊂ ∅ 2 

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

∉∅ ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∉∈ℑ∈⊗ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ⊕ ⊂⊕⊆⊕∈ ℑ ⊂  ∏ ⊂ ∅∏  

⊃ ∈  ∪⊕  ∉ ⊂∏  ⊃ ∉∈ � • ∪⊕∈  ∪⊕ ℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ ⊃ ∈℘  ⊕ ℑ  ⊕ � 

 ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ∠ ⊕ ℑ⊄ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∅  ∉⊆ 

 ∪⊕ ⊃⊆⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ∏  √⊕  ∪ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂  ∪ℑ  ∠ ⊂∧ 

⊃ ∈℘  ⊕ ℑ  ⊕ ℑ  ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂   ℑ∩ ⊕ ∉∅ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ � ∪⊕∈ ⊃ ∈2 

℘  ⊕ ℑ  ⊕  ⊂∉⋅⊂∧ � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ≥∨∧∈⊄ℑ  ℘ ∨∏⊄ ♠� ↔ ∉⊆∉ ∉⋅ ⊄ ⊃° ♣ ℑ∈⊗ ⁄∉∈⊃ ∈⊃♠ ≤ � ″ ⊕ ⊗ ∉¬ 

 ⊕ ℑ ℘  ⊃ ∉∈∉ ∅ ∪∧⊗  ∉ ∏ ⊂∠∪ ⊃ ⊗ ⊕⊃ ∉∈∉∈  ∪ ⊕ °⊕ ⊂⊕ ℘   ∉⊗ ⊕  � ϒ∈ 

⊃ ⊆∠ ⊕ ⊗ ℑ∈℘ ⊕  ∠ ⊕ ℘   ∉ ℘ ∉∠∧   ∏⊗ ∧ ℑ∈⊗ ⊃ ⊗ ⊕ ∈ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅  ∪ ⊕ 

∠∉ ⊂∧ ∏ ⊂∠∪ ⊃ ⊗ ⊕⊃ ∈ ⊕ ⊆⊕ ⊗ ⊃ ℑ  ⊕ ≈♠  � ∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ����� � 

�� ���� � ��� � 

≈�  ≥∨∧∈⊄ℑ  ℘ ∨∏⊄ ♠� ↔ ∉⊆∉ ∉⋅ ⊄ ⊃° ♣ ℑ∈⊗ ⁄∉∈⊃ ∈⊃♠ ≤ � ″ ⊕ ⊗ ∉¬ 

 ⊕ ℑ ℘  ⊃ ∉∈∉∅ ∪∧⊗  ∉ ∏ ⊂∠∪ ⊃ ⊗ ⊕ ⊃ ∉∈ ∉∈  ∪⊕ °⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∇ � 

× ∪ ⊕ ∠  ⊕  ⊕ ∈℘ ⊕ ∉ ∅ ⊃ ∈ ⊕ ⊆⊕ ⊗ ⊃ ℑ  ⊕ ∠ ∉ ⊂∧ ∏ ⊂∠∪ ⊃ ⊗ ⊕ ⊃ ∉∈ ℑ∈⊗  ∏ ⊂2 

∠∪∏ ⊂ℑ∧⊕   ≈♠ � ∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ� ���� � �� � ���� � 

���� � 

≈�  ϒ∈ℑ∈⊃ ϒ ϒ � ↑ ℑ ∉ ≡ � • ∪ ⊃  ⊕ ″ ∞ �⊕ ℑ ⊂� ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ 

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

℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈  ∏ ⊂ ∅ ⊃ ⊗ ⊕⊃ ∈ ℑ∈ ℑ∇∏ ⊕ ∉∏ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∉2 

⊂∏  ⊃ ∉∈ ≈ ♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪⊕⊆ ≥∉℘� ���� � ��� � ���� � 

���� � 

≈�  ↑ ℑ∉ ≡ � ϒ∈ℑ∈⊃ϒ ϒ � • ∪ ⊃  ⊕ ″ ∞ �⊕ ℑ ⊂� ϒ ⊆∉⊗ ⊃ ∅ ⊃ ⊕ ⊗ ⊕ ⊂⊕ ℘ 2 

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

∅ ⊃ ⊗ ⊕⊃ ∈ ℑ∈ ℑ∇∏ ⊕ ∉∏  ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∉ ⊂∏  ⊃ ∉∈ ≈♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ 

≥∉℘����� ���� ����� � ���� � 

≈�  ≠♥ ±⊃ ∈∩ 2∅ ⊕ ∈∩� ≤ ♦ ∞→ ±⊃ 2∧∏ ℑ∈ ℑ∈⊗ ≡ ♦ ϒ →♣ °⊃ ∈∩ 2 ⊆⊃ ∈ � 

ϒ∈∉⊗ ⊃ ℘⊗ ⊕ ∠ ℑ   ⊃ √ℑ  ⊃ ∉∈   ∏ ⊗ ∧ ∉ ∅  ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ⊃ ∈ ∠  ⊕  2 

⊕ ∈℘ ⊕∉ ∅ ∏  ∅ ℑ ℘  ℑ∈≈♠  �♠ ÷⊃ ℑ∈∩  ℑ∈ ↑⊃ ∈⊃ ∈∩ ♥∈  ⊃  ∏  ⊕� �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � �� � 

≈�  ← ♥∝ ≤∪ℑ∈∩ 2∇ ⊃ ∈∩� • ∞♥ ±⊃ ∈∩� ≡ ♦ ϒ →♣ °⊃ ∈∩ 2 ⊆⊃ ∈ �⊕ ℑ ⊂� 

∞∅ ∅ ⊕ ℘  ⊃ √⊕∅ ℑ ℘  ∉  ∉ ∅ ∉¬ ⊃ ⊗ ∉ 2ℑℜ  ∉ ∠  ⊃ ∉∈ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈  ∏ ⊂ ∅ ⊃ ⊗ ⊕ 

ℑ∈⊗ ⊕ ℘ ∉√⊕  ∧ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈ ℑ∈⊗  ∏ ⊂ ∅∏  ≈♠ � × ∪ ⊕ ≤ ∪ ⊃ ∈⊕  ⊕ 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ � �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � ���� � � 

��� ���� � ��� � 

≈�  ′⊕∪⊆ ↑ ℑ∈⊗≥⊃ ⊆∉∈  ∉∈ ⁄ � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉⊗ ∏ ℘  ⊃ ∉∈ ∉ ∅ 

∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ℑ∈⊗  ∉⊗ ⊃ ∏⊆ ∪∧⊗  ∉¬ ⊃ ⊗ ⊕ ∅  ∉⊆ ⋅∪ ⊃  ⊕ ⊂ ⊃ ∇∏ ∉ 

�°ℑ   ∇ � � ∞¬∠ ⊕  ⊃ ⊆⊕ ∈  ⋅⊃  ∪  ∉ ℑ  ⊃ ∈∩ ⊗ ⊃  ℘ℑ∈⊗ ⊃ ∈∩ 2⊗ ⊃  ℘ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ≈♠ � ♠ ϒ∠∠ ⊂ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ � ���� � �� � ��� � 

��� � 

≈�  ← ⊕   ∈⊕ ° � • ⊃ ∈∈⊃ ℘ ⊄ ♠� ↑ ℘ ⊂ℑ ℑ  ∈∉∈ ƒ ″ �⊕ ℑ ⊂� ↔ ⊃ ∈⊕  ⊃ ℘ ∉ ∅ 

ℑ∇∏ ⊕ ∉∏  ∠ ∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕  ∉ ⊂∏  ⊃ ∉∈  � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ⊆⊕ ℑ 2 

 ∏  ⊕⊆⊕ ∈ ∉ ∅  ∪ ⊕  ℑ  ⊕  ∉ ∅ ℘ ∉∏ ∠ ⊂⊕ ⊗ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ℑ∈⊗ 

℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ ℜ∧  ∪ ⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂   ⊕ ∠ ⊆⊕  ∪∉⊗ ≈♠ � ♠ 

∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘� ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥℘ ⊃ ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ � 

���� �������� ����� � ���� � 

≈�  ≠♥ ±⊃ ∈∩ 2∅ ⊕ ∈∩� ƒ∏∈⊗ ℑ⊆⊕ ∈ ℑ ⊂   ∏ ⊗ ⊃ ⊕ ∉∈ ⊗ ⊃  ⊕ ℘ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃  

∅ ∉ ∪ ⊕ ⊗ ⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈  ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃ ∈ ℑ∈ ℑ ∇∏ ⊕ ∉∏  

 ∉ ⊂∏  ⊃ ∉∈  ∉ ∠  ∉⊗ ∏ ℘ ⊕ ∏ ⊂ ∅∏ ℑ∈⊗∪∧⊗  ∉∩ ⊕ ∈ ∩ ℑ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � 

≈ ⁄ � ≤∪ ℑ∈∩  ∪ℑ� ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉2 

∩∧ ����� � 

≈��  ≠♥ ±⊃ ∈∩ 2∅ ⊕ ∈∩�♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ ℑ∈∉⊗ ⊃ ℘∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ⊆⊕ ℘ ∪ℑ 2 

∈⊃ ⊆ ∉ ∅ ℑ ∇∏ ⊕ ∉∏  → ℑ � ≥  ∉ ⊂∏  ⊃ ∉∈ ℑ ∩  ℑ∠∪ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕≈♠  � 

ϒ℘  ℑ °∪∧ ⊃ ℘ ∉ 2≤∪ ⊃ ⊆⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � �� 

��� ���� � ��� � 

≈��  ×♥ϒ → ≡∪ℑ 2 ⋅∏� ″ ⊕  ⊕ ℑ  ℘ ∪ ↑ ⊕  ∪∉⊗ ∉∅ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧ � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  � ���� � ��� 

� ��� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ℑ∇∏ ⊕ ∉∏ ∠∉ ⊂∧ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈


