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

Υνυσυαλ ανοδιχ πεακ ον νεγατιϖε ποτεντιαλσχαν φορ 

χοππερ ιν αλκαλ ινε µεδια 
≠ 

♦∞ ♠ ⊃ ℑ∈2ℜ ∉�何建波� �← ♥ ÷∏ ⊕ 2⊂ ⊃ ℑ∈∩�李学良� �←∝ ⁄ℑ∉ 2 ∉∈∩�鲁道荣� � 

≡ ♦ ∝ ≠∏∈2∩∏ ⊃ �朱云贵� �← ♥→♠ ⊃ ℑ∈2¬ ⊃ ∈�林建新� 

�♥∈  ⊃  ∏  ⊕∉∅ ϒ∠∠ ⊂ ⊃ ⊕⊗ ≤∪⊕⊆⊃    ∧ � ♦⊕ ∅ ⊕ ⊃∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � ♦⊕ ∅ ⊕ ⊃������ �° �″ �≤∪ ⊃ ∈ℑ� 

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

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

∏∈∏  ∏ ℑ ⊂ ∠ ⊕ ℑ⊄ ϒ � � � �ℜ∏ ℑ ⊂ ∉ ∠  ∉⊗ ∏ ℘ ⊕ ⊗ℑ ∠ ⊕ ℑ⊄ ϒ � � � ⋅∪ ⊕ ∈ ℘ ∉∠∠ ⊕ ∪ ℑ ℜ ⊕ ⊕ ∈ ℜ ⊕ ∅ ∉ ⊕∪ ℑ∈⊗ℑ∈∉⊗ ⊃ ∨⊕ ⊗ℑ ∪ ⊃ ∩∪ ∠∉  ⊕ ∈ ⊃ ℑ ⊂�← ∉∈∩ ⊕  

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

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

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

[ Κεψ ωορδσ] ℘ ∉∠∠ ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕�ℑ∈∉⊗ ⊃ ℘∅ ⊃ ⊂⊆ �⊃ ∉∈   ℑ∈ ∅ ⊕ �℘ ℑ∠ ℑ ℘ ⊃  ℑ∈℘ ⊕ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♥ ⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈  ∪ℑ ℑ∈∉⊗ ⊃ ℘√∉ ⊂  ℑ⊆⊆⊕   ⊃ ℘∠ ⊕ ℑ⊄ 

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

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

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

 ∠⊕ ℘ ⊃ ⊕  
≈� ∉ ∉ ⊂ ⊃ ⊗∅ ⊃ ⊂⊆ ≈� ∗ � ∉∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∏  ∅ℑ ℘ ⊕� ϒ∈ 

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

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

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

ϒ � � � ⊃ ∈ ƒ⊃ ∩� �� � ≥∏ ℘ ∪ ∅ ⊕ ℑ  ∏  ⊕ ⋅ℑ  ⊕ ∠ ∉  ⊕⊗∅ ⊃   ℜ∧ 

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

℘ ∉  ∉ ⊃ ∉∈  ∉ ∉℘ ℘ ∏ ⊃ ∈  ∪⊕  ⊕ ∩ ⊃ ∉∈ ∉∅ ∠ ⊕ ℑ⊄ ϒ � � � 
≈� �� � 

×∪⊕ ℑ⊆⊕ℜ ⊕∪ℑ√⊃ ∉⋅ℑ  ⊕∠∉  ⊕⊗∅∉℘ ∉ℜ ℑ ⊂  ≈� ⊃ ∈ ℑ ⊂⊄ℑ 2 
⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ�≥∉∅ℑ �∈∉ ⊆∉ ⊕ℑ   ⊕∈ ⊃ ∉∈ ∪ℑ ℜ ⊕ ⊕∈ ∠ ℑ ⊃ ⊗ ∉ 

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

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

⊃ ∈  ∪⊕ ℑ∈∉⊗ ⊃ ℘∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∏⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∉ ⊂∏  ⊃ ∉∈� 

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

ℑ∈⊗ ϒ � � � ⊃ ∈ √∉ ⊂  ℑ⊆⊆⊕   ⊃ ℘℘ ∏  √⊕ � ⊕ ⊕ ƒ⊃ ∩��� 
≈� ∗ �� � 

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

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

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

≤∏ � ↓�≤∏↓2≤∏ �↓ ♦� � ⊗∏ ∠ ⊂⊕¬∅ ⊃ ⊂⊆ 
≈� ∗ �� �×∪⊕ ∉ ⊂ ⊃ ⊗≤∏ 

� �  ∠ ⊕ ℘ ⊃ ⊕ ⊃ ∈  ∪ ⊃ ∅ ⊃ ⊂⊆ ⊃ ∉∈⊂∧ ≤∏ �↓ ♦� � ∉√⊕  ∪⊕ 

Φ ιγ .1  ≤∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆⊆∉∩  ℑ⊆ ∉∅ ≤∏⊃ ∈ � � � ⊆∉ ⊂�← 

→ ℑ↓ ♦  ∉ ⊂∏  ⊃ ∉∈ ℜ∧  ℘ ℑ∈∈⊃ ∈∩ℑ �� ⊆∂ � 

 ℑ∈∩ ⊕∉∅ ∪⊕ ∪∉∏ ⊂⊗ ⊕ ∠ ⊕ ℑ⊄ ϒ � � � ℘ ℑ ⊂ ⊂⊕⊗∠ ℑ   ⊃ ℑ ⊂ ∠ ℑ   ⊃ √ℑ 2 
 ⊃ ∉∈  ⊕ ∩ ⊃ ∉∈ �°°2 ℑ∈∩ ⊕ � �ℑ∈⊗ℜ∉ ∪ ≤∏↓ ℑ∈⊗≤∏ �↓ ♦� � 
ℑ  ⊕⊃ ∈ ∪⊕ ⊕ ∩ ⊃ ∉∈ ℑℜ∉√⊕∠ ⊕ ℑ⊄ ϒ � � � ℘ ℑ ⊂ ⊂⊕⊗∅ ⊃ ∈ℑ ⊂ ∠ ℑ   ⊃ √ℑ 2 
 ⊃ ∉∈  ⊕∩ ⊃ ∉∈ � ƒ°2 ℑ∈∩ ⊕� ≈�� � ×∪⊕ ∉ℜ ⊇ ⊕ ℘  ⊃ √⊕ ∉∅  ∪ ⊃  

⋅∉ ⊄⊃  ∉ ⊕¬∠ ⊂ℑ ⊃ ∈  ∪⊕∉ ⊃ ∩ ⊃ ∈ ∉∅ ∠⊕ ℑ⊄ ϒ � � � ℜ∧ ∩⊕   ⊃ ∈∩ 

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

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

∅∉÷ ″ ⁄ℑ∈⊗÷°≥ ℑ∈ℑ ⊂∧ ⊕ ∉ℑ⊗ ⊃  ℘∉∅� � ����℘⊆ 
� ∅∉ 

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

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

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



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

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

⋅⊕  ⊕ � � � ∗ � � � ⊆∉ ⊂�← → ℑ↓ ♦ ∠  ⊕ ∠ ℑ  ⊕⊗ ∅  ∉⊆ ∈⊕⋅2 
⊆ℑ⊗ ⊕ ⋅⊃ ℘ ⊕ 2⊗ ⊃   ⊃ ⊂ ⊂⊕⊗ ⋅ℑ  ⊕ ℑ∈⊗℘ ℑ  ℜ∉∈ℑ  ⊕ 2∅  ⊕ ⊕ → ℑ↓ ♦ � 

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

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

⋅⊕  ⊕℘ ℑ   ⊃ ⊕⊗∉∏ ∏  ⊃ ∈∩ℑ♠♦�≤ ∠∉ ⊕∈ ⊃ ∉  ℑ �ℑ ⁄≤ ♣2� 
∏∈⊃ √⊕   ℑ ⊂ ∠  ∉∩  ℑ⊆⊆⊕ �ℑ∈⊗ℑ∈ ÷ ƒ⁄2�   ⊃ ℑ∈∩∏ ⊂ℑ ⋅ℑ√⊕ 

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

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

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

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

 ∪⊕ ℑ ⊃  2∅∉⊆⊕⊗ ∉¬ ⊃ ⊗ ⊕ � ÷ ″ ⁄ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈  ⋅⊕  ⊕ 

⊆ℑ⊗ ⊕ ⋅⊃  ∪ ″⊃ ∩∏⊄∏ 2″ ∉ ℑ ∅ ⊂⊕¬ ⊆ℑ¬� ′ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘ 2 
 ∉⊆⊕  ⊕ � ÷°≥ ⊕¬ℑ⊆⊃ ∈ℑ  ⊃ ∉∈ ⋅⊕  ⊕ ∠ ⊕  ∅ ∉⊆⊕⊗ ∏  ⊃ ∈∩ ℑ 

∂ ♣ ∞≥≤ ϒ←ϒ′ ↑ ↔ 2♥♥ ÷2 ℑ∧ ∠∪∉ ∉⊕ ⊂⊕ ℘   ∉∈  ∠ ⊕ ℘   ∉⊆2 
⊕  ⊕ � ×∪⊕  ℑ⊆∠ ⊂⊕  ⋅⊕  ⊕ ⊃ ∈  ∉⊗∏ ℘ ⊕⊗ ⊃ ∈ ∉  ∪⊕ ∝ ♦ ∂2 
√⊕   ⊕ ⊂⊃⊆⊆⊕⊗ ⊃ ℑ  ⊕ ⊂∧ ℑ ∅  ⊕  ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ  ⊆⊕∈ 

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

⋅⊃  ∪ ∠∏  ⊃ ∅ ⊃ ⊕⊗ → � � ×∪⊕ ≤�∠⊕ ℑ⊄ �ℜ ⊃ ∈⊗⊕∈⊕  ∩∧ ��� � � 

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

≤∏←↑ ↑ ϒ∏ ∩⊕ ℜ ℑ∈⊗ℑ∈⊗ ↓ �ℜ ℑ∈⊗� ×∪⊕℘ ∉⊆∠∉ ⊃  ⊕ 

÷ °≥ ℜ ℑ∈⊗ ⋅⊕  ⊕ ⊕  ∉ ⊂√⊕⊗ℜ∧ ∏  ⊃ ∈∩ ♣ℑ∏  ℘ ∏  √⊕∅ ⊃   ⊃ ∈∩ 

⊆⊕  ∪∉⊗ ∉ ⊃ ⊗ ⊕∈ ⊃ ∅∧  ∪⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅  ∠ ⊕ ℘ ⊃⊆⊕∈ℑ 2 
∩ ℑ ⊃ ∈  ∪⊕  ℑ∈⊗ ℑ  ⊗ ÷ °≥ ⊗ ℑ  ℑ ≈�� � 

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

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

∅  ⊕ ∇∏ ⊕∈℘ ∧ ��� ∗ � ��� ♦∨� ∏ ∠∉∈ ℑ℘ ∉∈  ℑ∈∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

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

 ⊕ ℘ ∉ ⊗ ⊕⊗⊃ ∈ � �� ⊆∉ ⊂�← → ℑ↓ ♦ �ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩��� 

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

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

 ⊕ ℘ ∪∈⊃ ∇∏ ⊕  
≈� ∗ �� �∠ ⊕ ℑ⊄ ϒ �  ⊕∠  ⊕  ⊕∈  ∪⊕ ≤∏ �≤∏� ∇ � 

  ℑ∈ ⊃  ⊃ ∉∈� ϒ � �⊃ ∈℘ ⊂∏⊗ ⊃ ∈∩ ϒ � � � ℑ∈⊗ ϒ � � � � ≤∏ �≤∏� ∇ � 
ℑ∈⊗ ≤∏ �≤∏�  � � ≤ � ≤∏�  ��≤∏� ∇ � � ℑ∈⊗ ≤ � ≤∏ 
� ∇��≤∏� → ∉ ⊕ ∪⊕ℑ∈∉⊗ ⊃ ℘∠⊕ ℑ⊄ ϒ � � � ⋅∪ ⊃ ℘ ∪ ⊕⊆⊕  ∩⊕  

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

∅∉∅ ⊃ ⊂⊆ ∅∉⊆ℑ  ⊃ ∉∈ ℑ  ⊕ ⊃  ∏ ℑ  ⊕⊗ℑ ∠ ∉ ⊃ ∈α � Υ ℑ � � � �� 
∂ � β � Υ ℑ � � � �� ∂ � χ � Υ ℑ � � ∂ � ℑ∈⊗ δ � Υ ℑ � 
� � � �� ∂ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

3 .1  Νατυρε οφ χοππερ οξιδεσ 

ϒ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈∅  ∉⊆ ÷ ″ ⁄ ∠ℑ   ⊕  ∈∠  ⊕ √⊃ ∉∏  ⊂∧  ⊕ 2 
∠ ∉  ⊕⊗ ≈�� ∅∉℘ ∉∠∠ ⊕ ℑ ∅  ⊕ � ⊆⊃ ∈ ∉∅ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ℑ √ℑ  ⊃ 2 
∉∏ ∠∉ ⊕∈ ⊃ ℑ ⊂� ℑ ≤∏ � ↓ ⊂ℑ ∧⊕  ⋅ℑ  ⊗ ⊕  ⊕ ℘  ⊕⊗ ∅∉ℜ ∉ ∪ 

ƒ°2∅ ⊃ ⊂⊆ ℑ∈⊗ °°2∅ ⊃ ⊂⊆ � ℑ∈⊗ ℑ  ∪ ⊃ ℘ ⊄ ℑ∈⊗ √⊃  ⊃ ℜ ⊂⊕ 

≤∏ �↓ ♦� � ⊂ℑ∧⊕ ⊕¬ ⊃   ⊕⊗ ∉∈⊂∧ ⊃ ∈ °°2∅ ⊃ ⊂⊆ � ×∪⊕ ∉∏  ⊕  

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

÷ ″ ⁄�ℜ∏ ⋅ℑ ∅∉∏∈⊗ ∉℘ ∉∈ ⊃  ∉∅ ≤∏ �↓ ♦� � ℑ∈⊗≤∏↓ 

ℑ∈⊗ℑ⊗  ∉ ℜ ⊕⊗ ♦ � ↓ 
≈�� � ×∪⊕⊃ ∈∈⊕  ∪ ⊃ ∈ ≤∏ � ↓ ⊂ℑ ∧⊕ ⊃ ∈ 

 ∪⊕  ⊕ ⋅∉ ⊄ ⊃ ∈⊗ ∉∅∅ ⊃ ⊂⊆ ⋅ℑ ∈∉∉ℜ  ⊕  √⊕⊗ℜ∧ ℑ∈ℑ ⊂∧∨2 
⊃ ∈∩ ≤∏�∠ ��� � ↓ �ℑ∈⊗ ≤∏←↑ ↑ ℜ ℑ∈⊗ ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ 

⊂ ⊃⊆⊃  ⊕⊗⊕  ℘ ℑ∠⊕⊗ ⊕∠  ∪∉∅ ÷ °≥ ⊕ ⊂⊕ ℘   ∉∈� 

ƒ⊃ ∩ � � ��  ∪∉⋅  ∪⊕ ÷ ″ ⁄ ∠ ℑ   ⊕  ∈ℑ∈⊗÷°≥  ∠ ⊕ ℘ 2 
  ℑ∉∅ ℘ ∉∠∠⊕  ℑ ∅  ⊕ �� ⊆⊃ ∈ ∉∅ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

∠ ∉ ⊕∈ ⊃ ℑ ⊂� ƒ∉ ∪⊕∅ ⊃ ⊂⊆ ∉ℜ  ℑ ⊃ ∈⊕⊗ℑ ∪ ⊃ ∩∪ ℑ∈∉⊗ ⊃ ℘∠ ∉2 
 ⊕∈ ⊃ ℑ ⊂ � Υ ℑ � � � � ∂ � ƒ⊃ ∩� ��ℑ�� � ÷ ″ ⁄ ∠⊕ ℑ⊄∉∅ ≤∏↓ 
ℑ∠∠⊕ ℑ ℑ∈⊗ ∪∉ ⊕∉∅ ≤∏ � ↓ ⊃ ∈ ⊕∈ ⊃ ∅∧ ∉ℜ√⊃ ∉∏  ⊂∧ ℑ ℘ ∉⊆2 
∠ℑ  ⊕⊗ ⋅⊃  ∪ ÷ ″ ⁄ ⊗ ℑ  ℑ∅∉� ⊆⊃ ∈ ∉∅ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ≈�� �ℜ∏  

≤∏ � ↓ ℘ ℑ∈ ∈∉ℜ ⊕ ∉ℜ  ⊕  √⊕⊗ ∧⊕ ∅  ∉⊆ ÷°≥ ℜℑ∈⊗ � ⊕ ⊕ 

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

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

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

� ��� ∂ � � ∂ ℑ∈⊗ � � ��� ∂ � ⊕¬∪ ⊃ ℜ ⊃ ∈∉ ℑ∠∠ℑ  ⊕∈ 

℘ ∪ℑ∈∩ ⊕ ⋅⊃  ∪ ∪⊕∅∉⊆ℑ  ⊃ ∉∈  ⊃⊆⊕ τ α ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩∅  ∉⊆ � 

⊆⊃ ∈  ∉ �� ⊆⊃ ∈ �ƒ⊃ ∩���ℜ� ℑ∈⊗ �℘ � � ƒ⊃ ∩���ℜ� ℑ∈⊗ 

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

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

 ∪ ⊃ ∅  ⊕⊗∈⊕∩ℑ  ⊃ √⊕ ⊂∧  ∉ � ∂ �ℜ∉ ∪ ÷ ″ ⁄ ℑ∈⊗ ÷°≥ ⊕¬ℑ⊆⊃ 2 
∈ℑ  ⊃ ∉∈⊕¬∪ ⊃ ℜ ⊃  ∪⊕∠  ⊕  ⊕∈℘ ⊕∉∅ ≤∏↓ � ⊕ ⊕ ƒ⊃ ∩� ��ℜ χ� � 
ƒ⊃ ∩� ��ℜ χ�� � ×∪⊕  ⊕ ∅∉ ⊕�⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ ≤∏↓ ∪ℑ  

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

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

Φ ιγ .2  ÷ ″ ⁄ ∠ ℑ   ⊕  ∈∉∅℘ ∉∠∠ ⊕ ℑ∈∉⊗ ⊃ ∨⊕⊗ℑ  

√ℑ  ⊃ ∉∏ ∠ ∉ ⊕∈ ⊃ ℑ ⊂∅∉�� ⊆⊃ ∈⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦ 
�ℑ � ) Υ ℑ � � � �� ∂ ��ℜ � ) Υℑ � � � �� ∂ � 

�℘ � ) Υ ℑ � � ∂ ��ℜ χ� ) Υ ℑ � � � �� ∂ 

3 .2  Χατηοδιχαλλψ γαλϖανοστατιχ βεηαϖ ιορσ 

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�    ∝∈∏  ∏ ℑ ⊂ℑ∈∉⊗ ⊃ ℘∠⊕ ℑ⊄ ∉∈ ∈⊕∩ℑ  ⊃ √⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ℑ∈ ∅∉℘ ∉∠∠⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ



Φ ιγ .3  ÷ °≥ ℜ ℑ∈⊗ ∉∅℘ ∉∠∠⊕ ℑ∈∉⊗ ⊃ ∨⊕⊗ℑ  

√ℑ  ⊃ ∉∏ ∠ ∉ ⊕∈ ⊃ ℑ ⊂∅∉�� ⊆⊃ ∈⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦ 
�ℑ � ) Υ ℑ � � � �� ∂ ��ℜ � ) Υ ℑ � � � �� ∂ � 

�℘ � ) Υ ℑ � � ∂ ��ℜ χ� ) Υ ℑ � � � �� ∂ 

⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ℑ    ⊃ ℜ∏  ⊕⊗  ∉  ∪⊕ ⊕ ⊂⊕ ℘   ∉ 2 ⊕⊗∏ ℘  ⊃ ∉∈ ∉∅ 

≤∏ � � ℑ∈⊗∉∅ ≤∏� ∇ � ∉¬ ⊃ ⊗ ⊕ ∠⊕ ℘ ⊃ ⊕  
≈�� � ⊕  ∠⊕ ℘  ⊃ √⊕ 2 

⊂∧ � ×∪⊕⊕ ℑ  ⊂ ⊃ ⊕  ⊕  ∏ ⊂  ≈��  ∪∉⋅⊕⊗ ∪ℑ �ℑ  ∪⊕ℑ∠∠ ⊂ ⊃ ⊕⊗ 

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

 ∉ � � �� ϒ�⊗⊆ � �ℜ∉ ∪ ≤ � ℑ∈⊗≤ �  ∪ ⊃ ∅  ⊕⊗∈⊕∩ℑ  ⊃ √⊕ ⊂∧ ℑ∈⊗ 

≤ �  ∠ ⊂ ⊃ ℑ∠ ℑ   ⊃ ∈ ∉ ∪ ⊕ ⊕⊆ℑ ⊂ ⊂ ∠ ⊂ℑ  ⊕ ℑ∏ � ×∪⊕  ⊕ ∪ ⊕ ⊕ 

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

∅∉⊆⊕⊗ℑ∈∉⊗ ⊃ ℘ ℑ ⊂ ⊂∧ ∉∈ ℘ ∉∠∠ ⊕ � ≤∏ � ↓ ℑ∈⊗ ≤∏ � ↓ # ♦ � ↓ 
∅∉⊆⊕⊗ℜ∧  ⊕⊗∏ ℘  ⊃ ∉∈ ∉∅ ≤∏ � �  ∠ ⊕ ℘ ⊃ ⊕ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

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

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

 ℑ⊆⊕ Υ ℑ ℑ∈⊗ τ ℑ  ∏ ∩∩ ⊕    ∪ℑ ⊆∉ ∉∅ ∪⊕ ∉ ⊂∏ ℜ ⊂⊕ ≤∏ 

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

×∪⊕  ⊕ ∅∉ ⊕� ∪⊕ℑ∠∠ℑ  ⊕∈  ∪ ⊃ ℘ ⊄∈⊕  ∉∅ ∪⊕ƒ°2∅ ⊃ ⊂⊆ 
℘ ℑ∈ ℜ ⊕ ⊗ ⊕⊗∏ ℘ ⊕⊗∅  ∉⊆  ∪⊕℘ ℑ  ∪∉⊗ ⊃ ℘℘ ∪ℑ  ∩⊕ � Θ ≤ 

� 
ℑ∈⊗ 

Θ ≤ 
� 
∉∅ ƒ⊃ ∩� � � ×∪⊕ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ ≤∏ � � ⊂ℑ∧⊕ � δ � � ⊃  

∩ ⊃ √⊕∈ ℜ∧ Θ ≤ 
� 
⋅∪⊕  ⊕ ℑ  ∪ℑ ∉∅ ≤∏ � ∇� ⊂ℑ∧⊕ � δ � �⊃ ℜ∧ 

 ∪⊕⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕� Θ � Θ ≤ 
� 
� Θ ≤ 

� 
� � ×∪⊕ ⊕  ∏ ⊂ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

∅∉ Υ ℑ � � �� ∂  ∪∉⋅ ∪ℑ � δ � ℑ∈⊗ δ � ⊃ ∈℘  ⊕ ℑ  ⊕∅  ∉⊆ 

�� ∈⊆  ∉ ��∈⊆ ℑ∈⊗∅  ∉⊆ ��� ∈⊆  ∉ ���∈⊆ ⋅⊃  ∪∉¬ ⊃ 2 
⊗ ℑ  ⊃ ∉∈ ⊃⊆⊕⊃ ∈℘  ⊕ ℑ  ⊕� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ♦∉⋅⊕√⊕ �ℜ∉ ∪ δ � 
ℑ∈⊗ δ � ℑ  ⊂∉⋅⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂� Υ ℑ � � � � ∂ � ⊕¬∪ ⊃ ℜ ⊃ ∈∉ℑ∠ 2 
∠  ⊕ ℘ ⊃ ℑℜ ⊂⊕℘ ∪ℑ∈∩⊕ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ⊃⊆⊕� ∪⊕ ⊆⊕ ℑ∈ √ℑ ⊂ 2 
∏ ⊕ ∉∅ �� ∈⊆ ℑ∈⊗��� ∈⊆ ∪ℑ√⊕ ℜ ⊕ ⊕∈ ∉ℜ  ℑ ⊃ ∈⊕⊗∅∉ δ � 
ℑ∈⊗ δ � � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ϒ∠∠ℑ  ⊕∈ ⊂∧ � ∪⊕∩  ∉⋅ ∪∉∅ ƒ°2 
∅ ⊃ ⊂⊆� ⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ≤∏ � ↓ ⊂ℑ∧⊕ � ℘ ℑ∈ ℜ ⊕ ∠  ∉⊆∉ ⊕⊗ ℜ∧ 

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

ℜ ⊕∠∉ ⊃ ∈ ⊕⊗ ∉∏  ∪ℑ  ∪⊕ ∠ ⊂ℑ  ⊕ ℑ∏ ≤ � ∅∉ Υ ℑ � � ��� ∂ 
 ⊂∉⋅⊂∧ ⊂⊕∈∩  ∪⊕∈ ⋅⊃  ∪ ℑ∈∉⊗ ⊃ ∨ℑ  ⊃ ∉∈  ⊃⊆⊕⊃ ∈ ℑ  ⊂∉∠ ⊃ ∈∩ 

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

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

 ∠⊕ ℘ ⊃ ⊕ � ≤∉⊆∠ℑ  ⊃  ∉∈ ∉∅ ÷ ″ ⁄ ℑ∈⊗ ÷°≥ ⊕¬ℑ⊆⊃ ∈ℑ  ⊃ ∉∈ 

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

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

⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ∉¬ ⊃ ⊗ ⊕ ℑ∈⊗ ℘ ∉∠∠ ⊕ � ϒ∈∧ √∉ ⊂∏⊆⊕ 

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

℘ ℑ∏  ⊕   ⊕   ⊕ ℑ∈⊗⊗ ⊃   ∉  ⊃ ∉∈⊃ ∈ ℘  ∧  ℑ ⊂⊂ℑ   ⊃ ℘ ⊕� 

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

Φ ιγ .4  ≤∏  √⊕ ∉∅∩ ℑ ⊂√ℑ∈∉  ℑ  ⊃ ℘ ⊕⊗∏ ℘  ⊃ ∉∈ ∅∉∉¬ ⊃ ⊗ ⊕⊗℘ ∉∠∠ ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ 
�ℑ� ) Υ ℑ � � � �� ∂ ��ℜ� ) Υ ℑ � � � �� ∂ ∅ ∉⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈  ⊃ ⊆⊕ �ϑ� � � �� ϒ�⊗⊆ � ⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦� 

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



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

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

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

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

∈⊆ ∅∉ Υ ℑ  ⊕ ℑ � ∂ � ��� ∈⊆ ℑ∈⊗ ��� ∈⊆ ∅∉ Υ ℑ ℑ  

� � � �� ∂ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ≥⊃ ∈℘ ⊕  ∪⊕  ∪ ⊃ ℘ ⊄∈⊕   ∉∅  ∪⊕ 

∉∏  ⊕ ≤∏ �↓ ♦� � ⊂ℑ∧⊕ ⊃ ∈ ƒ°2∅ ⊃ ⊂⊆ ⊃ ∈⊕ ℑ  ⊂∧⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ 

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

∠  ∉℘ ⊕  ∉∅ ≤∏� ↓ ♦� � ⊂ℑ∧⊕  ∪∉∏ ⊂⊗ ℑ⊄⊕ ∠ ⊂ℑ ℘ ⊕ ℑ  ∪⊕ 

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

∉∅ ∪ ⊃  ∪ ⊃ ℘ ⊄ ≤∏ �↓ ♦� � ⊂ℑ∧⊕ ⊃ ∈ ℜℑ  ⊃ ℘⊆⊕⊗ ⊃ ℑ� 

3 .3  Νεγατιϖελψ ποτεντιοδψναµιχ βεηαϖ ιορσ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ √∉ ⊂  ℑ⊆⊆∉∩  ℑ⊆ ⊕ ℘ ∉ ⊗ ⊕⊗ ⋅⊃  ∪ 

 ℘ ℑ∈  ℑ  ⊕∉∅ � � ⊆∂ �∅∉℘ ∉∠∠ ⊕ ℑ∈∉⊗ ⊃ ∨⊕⊗ℑ � � �� ∂ 

ℑ∈⊗� � �� ∂ ⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦ � ×∪⊕℘ ℑ  ∪∉⊗ ⊃ ℘∠ ⊕ ℑ⊄ 

≤ � ℑ∈⊗≤ �  ⊕ √⊕  ℑ ⊂ ⊂∧ ⊕∠  ⊕  ⊕∈  ∪⊕≤∏ � ��≤∏ � ∇� ℑ∈⊗ 

≤∏� ∇ ��≤∏   ℑ∈ ⊃  ⊃ ∉∈� ϒ∈∉ ∪⊕ ℘ ∉⊆∠ ⊂⊕¬ ∠ ⊕ ℑ⊄ ⊕ 2 
⊆⊕  ∩ ⊕ ℑ ⊆∉ ⊕∈⊕ ∩ ℑ  ⊃ √⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂� � � � � ∗ � �� ∂ � 
⋅∪⊕∈ Υ ℑ ⊃  ⊕ ∠∉ ⊃  ⊃ √⊕ ℑ∈⊗ τ ℑ ⊃ ⊂∉∈∩ ⊕∈∉∏∩∪ � ⊕ ⊕ 

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

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

Φ ιγ .5  ≤∏  √⊕ ∉∅ ∈⊕∩ℑ  ⊃ √⊕ ⊂∧ ∠∉ ⊕∈ ⊃ ∉⊗ ∧∈ℑ⊆⊃ ℘ϑ √ Υ 
∉∅℘ ∉∠∠⊕ ⋅⊃  ∪ ℘ ℑ∈  ℑ  ⊕∉∅ � � � � ⊆ ∂ �⊃ ∈ � � � ⊆∉ ⊂�← 

→ ℑ↓ ♦ ℑ ∅  ⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ⊆⊕  
�ℑ � ) Υ ℑ � � � �� ∂ ��ℜ� ) Υ ℑ � � � �� ∂ 

ℑ∈⊗℘ ∉∠∠ ⊕ ℑ ⊗ ⊃  ℘ ∏   ⊕⊗ℑℜ∉√⊕� 

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

∠ ⊕ ℑ⊄� ≤ � � � � ≤ � � � � ℑ∈⊗ ≤ � � � � ↓∈⊂∧ ∠ ⊕ ℑ⊄ ≤ � � � ⋅ℑ  

 ⊕ ℘ ∉ ⊗ ⊕⊗∠  ⊕ √⊃ ∉∏  ⊂∧ 
≈�� ∅∉ Υ ℑ � � � ���� ∂ ⋅∪⊕  ⊕ ∈∉ 

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

 ℘ ℑ∈ � • ∪⊕∈ Υ ℑ ⊃  ⊕ ℑ � � �� ∂ ⋅∪⊕  ⊕ ≤∏�↓ ♦� � ℑ∈⊗ 

≤∏↓ ℘ ℑ∈ ℜ ⊕ ∠  ∉⊗∏ ℘ ⊕⊗� ∠⊕ ℑ⊄ ≤ � � � ℑ ⊂ ∉ ⊗ ⊃  ℑ∠∠⊕ ℑ  ∉∈ 

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

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

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

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

  ℑℜ ⊂⊕  ℑ  ⊕�≤∏↓ � � � � 
≈�� � ↑ ∉ ∉∅ ∪⊕⊂ℑ   ⊕ ⊗ ⊃ ∅ ∅∏  ⊕  

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

⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦ ℘ ℑ∈ ℜ ⊕⊕ ⊂⊕ ℘   ∉ 2 ⊕⊗∏ ℘ ⊕⊗ℑ ∠∉ ⊕∈2 
 ⊃ ℑ ⊂ ℜ ⊕ ⊂∉⋅ � � � �� ∂ � 

Φ ιγ .6  ≤∏  √⊕ ∉∅ ∈⊕ ∩ ℑ  ⊃ √⊕ ⊂∧ ∠∉ ⊕∈ ⊃ ∉⊗ ∧∈ℑ⊆⊃ ℘ϑ √ Υ 
∉∅℘ ∉∠∠ ⊕ ⋅⊃  ∪ ℘ ℑ∈  ℑ  ⊕∉∅ � � � � ⊆∂ �⊃ ∈ � � � ⊆∉ ⊂�← 

→ ℑ↓ ♦ ℑ ∅  ⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ℑ � � �� ∂ ∅∉� ⊆⊃ ∈ 

ϒ∈∉⊗ ⊃ ℘⋅⊃  ℘ ∪ ⊃ ∈∩∠ ∉  ⊕ ∈ ⊃ ℑ ⊂� α ) � � �� ∂ � 
β ) � ∂ � χ ) � � � �� ∂

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

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

∠ ⊕ ℑ⊄℘ ∏   ⊕∈ ∉∅ℜ∉ ∪ ϒ � � � ℑ∈⊗ ≤ � � � ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ℑ∈∉⊗ ⊃ ∨ℑ  ⊃ ∉∈  ⊃⊆⊕ τ α � ℑ∈⊗ ⋅∪⊕∈ Υ ℑ ⊃  ⊕  

⊆∉ ⊕∠ ∉ ⊃  ⊃ √⊕� ∪⊕ℜ∉ ∪∠ ⊕ ℑ⊄⊕⊆⊕  ∩ ⊕⊕ ℑ  ⊂ ⊃ ⊕ � ∪∉  ⊕  

τ α  ⊕ ∇∏ ⊃  ⊕⊗� ℑ∈⊗ ⊃  ⊕ ⊆∉ ⊕ ⊂∉⋅⊂∧ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ τ ℑ 

� ⊕ ⊕ ƒ⊃ ∩���ℑ�� � ♦⊕∈℘ ⊕� ∠ ⊕ ℑ⊄ ϒ � � � ℑ∈⊗ ≤ � � �  ⊕ ⊕⊆ 

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�    ∝∈∏  ∏ ℑ ⊂ℑ∈∉⊗ ⊃ ℘∠⊕ ℑ⊄ ∉∈ ∈⊕∩ℑ  ⊃ √⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ℑ∈ ∅∉℘ ∉∠∠⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ



⊕ ⊕⊆⊕  ∩ ⊕ ⊃ ∈  ∪⊕ ∠ ∉ ⊃  ⊃ √⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂  ℘ ℑ∈ � ′∧ ℑ ⊂ ⊂ ℑ∠ 2 
∠ ⊕ ℑ  ℑ∈℘ ⊕ � ∪⊕∠ ⊕ ℑ⊄ ϒ � � � ⊃ ℘ ⊂∉ ⊕ ⊂∧  ⊕ ⊂ℑ  ⊕⊗ ∉ ∉⊆⊕⊕ ∅ 2 
∅ ⊕ ℘ ∉∅ ∪ ⊃ ∩∪ℑ∈∉⊗ ⊃ ℘∠∉ ⊕∈ ⊃ ℑ ⊂ ∏ ∠∉∈ ∪⊕ ∪ ⊃ ∈ ƒ°2∅ ⊃ ⊂⊆ � 

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

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

∉∅ ≤∏ � ↓ ∅∉⊆⊕⊗ ℑ∈∉⊗ ⊃ ℘ ℑ ⊂ ⊂∧ ℑ  � � �� ∂ ℑ∈⊗ ≤∏ � ↓ 

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

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

⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ ≤∏ � ↓ ∅∉⊆⊕⊗⊃ ∈  ∪⊕ ƒ°2 ℑ∈∩ ⊕ ∪ℑ  
∈∉∠ℑ   ⊃ ℘ ⊃ ∠ℑ  ⊕ ∪⊕ ℑ∈∉⊗ ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈∉℘ ℘ ∏   ⊃ ∈∩⊃ ∈  ∪⊕ 

°°2 ℑ∈∩⊕� ×∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ 

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

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

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

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

ƒ°2∅ ⊃ ⊂⊆ ⊃  ∠  ∉ℜ ℑℜ ⊂∧  ∪ℑ  ∪⊕ ℑ⊗  ∉ ℜ ⊕⊗ ↓ ♦ � �ℑ∈⊗ 

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

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

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

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

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

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

⋅⊕ ⊕∠�ℑ ∠⊕ ℑ⊄ ϒ � � � � ×∪⊕ ℑ⊆⊕℘ ∉⊆ℜ ⊃ ∈ℑ  ⊃ ∉∈ ℘ ℑ∈ ℑ ⊂ ∉ 

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

 ∪⊕ƒ°2 ℑ∈∩ ⊕ ∉ ∪⊕ °°2 ℑ∈∩ ⊕�ƒ⊃ ∩� ��ℜ�� � ∪⊕  ⊕ ⊕∠ 

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

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

3 .4  Χαπαχιτανχε οφ ιντερφαχε 

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

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

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

℘ ∉∠∠ ⊕ ⊃ ∈ � �� ⊆∉ ⊂�←→ ℑ↓ ♦ ∏∈⊗ ⊕ ∇∏ ℑ  ⊃ 2  ⊕ ℑ⊗ ∧   ℑ  ⊕ 

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

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

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

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

ℑ∈⊗ ℜ  ∉ℑ⊗℘ ℑ∠ ℑ℘ ⊃  ℑ∈℘ ⊕ ∠ ⊕ ℑ⊄ ≤ ° ℑ∠∠ ⊕ ℑ  ℑ  ∪⊕ ℜ∉ ⊗ ⊕  

ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ °°2 ℑ∈∩ ⊕ ℑ∈⊗  ∪⊕ ƒ°2 ℑ∈∩ ⊕� ϒ⊕ ℑ℘ ∪ 

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

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

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

� � �� ∂ ⊃  ⊕ ℑ ℘ ∪⊕⊗�ϒ∠∠ ℑ  ⊕∈ ⊂∧ � ∪⊕∠ ⊕ ℑ⊄ ≤ ° ⊃  ⊕ ⊂ℑ  ⊕⊗ 

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

→ ℑ↓ ♦ ∅  ∉⊆ � � � ⊆∉ ⊂�← ∉ � � � ⊆∉ ⊂�←� ∪∉⋅ ∪ℑ  ∪⊕ 

∠ ⊕ ℑ⊄ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ ≤ °  ∪ ⊃ ∅  ∈⊕ ∩ ℑ  ⊃ √⊕ ⊂∧ ℜ ∧ � ��� ∂ ℑ∈⊗ 

 ∪ℑ  ∪⊕ ∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕⊃ ∈℘  ⊕ ℑ  ⊕ ℜ ∧ ∈⊕ ℑ  ⊂∧ ��� � � ×∪ ⊃  

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

⊕∈∪ℑ∈℘ ⊕ ∪ ⊃  ⊃ ⊆⊕ 2⊗ ⊕ ∠ ⊕∈⊗ ⊕∈  ℑ∈ ⊃  ⊃ ∉∈ � ⋅∪ ⊃ ℘ ∪ ∪⊕  ⊕ 2 
∅∉ ⊕⊃ ∠  ∉ℜ ℑℜ ⊂∧  ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∪⊕ ∪ ⊃ ℘ ⊄ ≤∏ �↓ ♦� � 
⊂ℑ ∧⊕ ⊃ ∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊕⊗ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∉ ⊂∏  ⊃ ∉∈� ′⊕ ℘ ℑ∏  ⊕ ∪⊕ 

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

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

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

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

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

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

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

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

 ∉ ∪⊕⊂∉ ∉∅ ≤∏ �↓ ♦� � ⊂ℑ∧⊕ ⊃ ∈ ⊂ℑ  ∩ ⊕∠ ℑ   � • ∪⊕∈ ∪⊕ 

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

∈∉⊂∉∈∩⊕ √⊃  ⊃ ℜ ⊂⊕ ∉ ∪⊕ ∈ℑ⊄⊕⊗⊕∧⊕ � ≥⊃ ∈℘ ⊕ ∪⊕ℑ∈∉⊗ ⊃ ℘ 

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

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

∠ ∉ ⊕ ⊃ ∈∉ ∪⊕ ℑ  ⊕ 2⊗ ⊕  ⊕ ⊆⊃ ∈⊃ ∈∩  ⊕ ∠� 

Φ ιγ .7  ≤∏  √⊕ ∉∅℘ ℑ∠ℑ ℘ ⊃  ℑ∈℘ ⊕√∠∉ ⊕∈ ⊃ ℑ ⊂�ℑ� ℑ∈⊗ 

√∉ ⊂  ℑ⊆⊆∉∩  ℑ⊆ ℘ ∏  √⊕�ℜ � ∏∈⊗ ⊕ ∇∏ ℑ  ⊃ 2  ⊕ ℑ⊗ ∧   ℑ  ⊕ 

℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∅∉℘ ∉∠∠ ⊕ ⊃ ∈ � � � ⊆∉ ⊂�←→ ℑ↓ ♦

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

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

⋅⊃  ∪ ⊗ ∉∏ℜ ⊂⊕⊂ℑ∧⊕ ℘ ℑ∠ℑ ℘ ⊃  ℑ∈℘ ⊕ Χ ⊗ ⊂ 
≈�� � ♦∉⋅⊕ √⊕ �⊃ ∈ 

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

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

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

 ℑ∈∩ ⊕�∈∉ ∉¬ ⊃ ⊗ ⊕⊂ℑ∧⊕ ∉∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕� � ≥∏ ℘ ∪ ℜ ⊕∪ℑ√⊃ ∉ 

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

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

≈�� � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ⊂∧ �⊃ ⊃  ⊕ ℑ  ∉∈ℑℜ ⊂⊕ ∉ 

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



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

⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ ↓ ♦ � �ℑ∈⊗ ♦ � ↓� ℑ ∪ ⊃ ∩∪ ℑ∈∉⊗ ⊃ ℘∠ ∉2 
 ⊕∈ ⊃ ℑ ⊂⊃ ∈  ∪⊕ ƒ°2 ℑ∈∩⊕� ϒ ∪⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ↓ � �  ∉ 

↓ � ∉℘ ℘ ∏  ⊃ ∈  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂  ℑ∈∩ ⊕ ℑℜ ∉√⊕ � � �� ∂ � ∪⊕ 

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

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

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

∉∅ ↓ � � ⋅⊃  ∪ ≤∏ � � ℑ  ∪⊕ ∏  ∅ ℑ ℘ ⊕∉∅ ∪⊕∅ ⊃ ⊂⊆ � 

♥℘ ℑ∈ ℜ ⊕℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ  ∪⊕ ∩  ∉⋅ ∪ ∉∅ °°2∅ ⊃ ⊂⊆ 
∉℘ ℘ ∏  ℑ  ∪⊕ ≤∏� ↓ ♦� � �→ ℑ↓ ♦ ⊃ ∈ ⊕  ∅ ℑ℘ ⊕ ℜ ∧  ∪⊕ ⊆∉2 
 ⊃ ∉∈ ∉∅ ≤∏ � � ⊃ ∉∈ ∪ ∉∏ ∩∪  ∪⊕∅ ⊃ ⊂⊆  ∉  ∉ ⊂∏  ⊃ ∉∈� ℑ∈⊗ 

 ∪ℑ ∉∅ ƒ°2∅ ⊃ ⊂⊆  ℑ⊄⊕ ∠ ⊂ℑ℘ ⊕ ℑ  ∪⊕ ≤∏ �≤∏ � ↓ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

⊂ℑ  ∩ ⊕  ∪ ⊃ ℘ ⊄∈⊕   ∪ℑ∈ ∪⊕ ƒ°2∅ ⊃ ⊂⊆ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≥♦∞→♣ ≥∪ ⊃ 2∩ ℑ∈∩ℑ∈⊗ ←∝ ♣∏ ∉ 2∇ ⊃ ℑ∈∩� ↔ ⊃ ∈⊕  ⊃ ℘ ℑ∈⊗ ⊃ ⊆⊕ 

 ⊕  ∉ ⊂√⊕ ⊗ ƒ ×♥″  ∠ ⊕ ℘   ∉ ℘ ∉∠ ⊃ ℘℘ ∪ℑ  ℑ ℘  ⊕  ∉∅⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ √⊕ℑ⊗ 2 
 ∉ ∠  ⊃ ∉∈ ∉ ∅ ♦ ≤ ↓ ↓ ♦ ∉∈ °⊕ ⊂⊕ ℘   ∉⊗ ⊕ ≈♠ � ϒ℘  ℑ °∪∧ 2 
≤∪ ⊃ ⊆ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

≈�  ′∏  ⊄⊕←⁄� ϒ∪⊕  ∈ ↑ ♠ ♣ ℑ∈⊗ ″ ∧ℑ∈ × ♣ � ϒ∈ ⊃ ∈√⊕   ⊃ ∩ ℑ 2 
 ⊃ ∉∈ ∉∅ ∪ ⊕ ℑ∈∉⊗ ⊃ ℘ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ℘ ∉∠∠ ⊕ ℑ∈⊗⊃  ℑ∈∉⊗ ⊃ ℘ ℑ ⊂ ⊂∧ 

∠  ∉⊗ ∏ ℘ ⊕ ⊗∉¬ ⊃ ⊗ ⊕ ⊃ ∈ ℑ∇∏ ⊕ ∉∏  ∉ ⊂∏  ⊃ ∉∈∉ ∅ ∪ ⊃ ∩∪ ∠♦ ≈♠ � ♠ 

∞⊂⊕ ℘   ∉℘ ∪⊕⊆ ≥∉℘����� ������� ���� � 

≈�  ← ♥ϒ ↓ ƒℑ∈∩� ♦∞ ÷⊃ ℑ ∉ 2∧⊃ ∈∩ ℑ∈⊗ ≤ ♦ ϒ♥ ⁄∏ ∉ 2℘ ∪ ℑ∈∩� ϒ∈ 
⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉∈  ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅℘ ∉∠∠ ⊕ ⊃ ∈ 

℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ ⊗ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∉ ⊂∏  ⊃ ∉∈≈ ϒ � ° ∉℘�� ∪ ≤∪ ⊃ ∈⊕  ⊕ 

∞⊂⊕ ℘   ∉℘ ∪⊕⊆ ≤∉∈∅≈≤ � ♦ℑ∈∩ ∨∪ ∉∏����� ��� ��� � �� � 

≈�  →ϒ→ ♠∏ ∈2⊆⊃ ∈ � ≠ ϒ →♣ ≠∉∈∩� ≠ ↓ ∝ ♠ ⊃ ∈2⊄∏ ℑ�⊕  ℑ ⊂� 

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

 ∠ ⊕ ℘   ∉ ℘ ∉∠∧ ≈♠  � ≤∪ ⊕⊆ ♠ ≤∪ ⊃ ∈⊕  ⊕ ∝∈⊃ √ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ������ ����� � 

≈�  ′⊕ ℘ ⊕   ℑ♠ ♣ � ≥ℑ ⊂√ℑ  ⊕ ∨∨ℑ ″ ≤ ℑ∈⊗ ϒ √⊃ ℑ ϒ ♠� ×∪⊕⊃ ∈∅ ⊂∏ 2 
⊕ ∈℘ ⊕ ∉ ∅  ⊂∉⋅ ℘ ∉∠∠ ⊕  ∪∧⊗  ∉¬ ⊃ ⊗ ⊕ ∠∪ ℑ  ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∉∈  ∪ ⊕ 

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

≈♠  � ∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ����� ������ ���� � 

≈�  ′ ⊃  ℑ  ⊗ ♣ ↑ � ″ ∏ ⊗∈⊃ ℘ ⊄ ⊃♠⁄� ↑℘ ⊂ℑ  ∈∉∈ ƒ �⊕ ℑ ⊂�ϒ∠∠ ⊂ ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ∉ ∅∠  ∉ℜ ⊕ℜ ⊕ ℑ⊆ ⊗ ⊕ ∅ ⊂⊕ ℘  ⊃ ∉∈ ∉  ∏ ⊗ ∧ ∪ ⊕⊕ ⊂⊕ ℘   ∉∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ 

∉ ∅ ℘ ∉∠∠ ⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕ ⊗ ⊃ ℑ ≈♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ� 

���� ������ ���� � 

≈�  ×∉  ∉ →� ″ ∏ ∨∩ ℑ  × ℑ∈⊗ ♣∉  ∉∈ ←� ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ∉¬ ⊃ 2 
⊗ ℑ  ⊃ ∉∈ ∉ ∅ ⊆∉∈∉ 2 ℑ∈⊗⊗ ⊃  ℑ ℘ ℘ ∪ℑ  ⊃ ⊗ ⊕ ℑ ∅  ⊕  ∪ℑ  ⋅⊕ ⊂ ⊂ ℑ ∉¬ ⊃ 2 
⊗ ⊃ ∨⊕ ⊗℘ ∉∠∠ ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕ ⊗ ⊃ ℑ ≈♠ � ♠ ∞⊂⊕ ℘ 2 
  ∉ℑ∈ℑ ⊂ ≤∪⊕⊆ ����� ��������� ���� � 

≈�  ↑ℑ∏  ⊃ ℘ ⊕ ∂ �≥  ⊕ ∪ℜ ⊂∉⋅ ♦ ♦ ℑ∈⊗ ↑ ℑ  ℘ ∏ ° �♥∈  ⊃  ∏ ℘ ℑ∈2 
∈⊃ ∈∩ ∏ ∈∈⊕ ⊂ ⊃ ∈∩ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕  ∏ ⊗ ∧ ∉ ∅ ∪ ⊕ ∠ ℑ   ⊃ √ℑ  ⊃ ∉∈ ∉ ∅ ≤∏ 

� � ≈♠  �♠ ∞⊂⊕ ℘   ∉℘ ∪⊕⊆ ≥∉℘����� ������� ���� � 

≈�  ♦∞ ♠ ⊃ ℑ∈2ℜ ∉ ℑ∈⊗ ← ♥→♠ ⊃ ℑ∈2¬ ⊃ ∈ � ϒ   ∏ ⊗ ∧ ∉∅ℑ∈∉⊗ ⊃ ℘∠  ∉℘ ⊕   

∉ ∅℘ ∉∠∠ ⊕ ⊃ ∈ → ℑ↓ ♦  ∉ ⊂∏  ⊃ ∉∈ ≈♠ � ≤∪⊕⊆ ♠ ≤∪ ⊃ ∈⊕  ⊕ ∝∈⊃ √ � 

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

≈��  ♦∞ ♠ ⊃ ℑ∈2ℜ∉� ϒ∈∉⊗ ⊃ ℘∅ ∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗∠ ℑ   ⊃ √ℑ  ⊃ ∈∩ ∈ℑ  ∏  ⊕∉ ∅ 

 ∪ ⊕⊗∏ ∠ ⊂⊕ ¬⊂ℑ∧⊕ ∉∈ ℘ ∉∠∠ ⊕ ⊃ ∈ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ ⊗ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕ ⊗ ⊃ 2 
ℑ ≈♠  � ≤∪⊕⊆⊃    ∧ ⊃ ∈ ♦∉∈∩ ↔ ∉∈∩�⊃ ∈ ∠  ⊕  � 

≈��  ≥∪∉⊕ ⊆⊃  ∪ ⁄ • �≥∏ ∈⊗ ⊕ ≥ �′ℑ ⊃ ⊂⊕ ∧ ↑ ♣ �⊕ ℑ ⊂� ϒ∈∉⊗ ⊃ ℘ 

∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅ ℘ ∉∠∠ ⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∉ ⊂∏  ⊃ ∉∈ ≈♠ � ♠ ∞⊂⊕ ℘ 2 
  ∉ℑ∈ℑ ⊂ ≤∪ ⊕⊆ ����� ��������� ���� � 

≈��  • ℑ∩∈⊕  ≤ ⁄� ♦ℑ∈⊗ ℜ ∉∉⊄ ∉∅ ÷2 ℑ∧ °∪∉  ∉⊕ ⊂⊕ ℘   ∉∈ ≥∠ ⊕ ℘ 2 
  ∉ ℘ ∉∠∧ ≈ ↑  � ∞⊗ ⊕ ∈ ° ℑ ⊃  ⊃ ⊕�°⊕  ⊄ ⊃ ∈2∞⊂⊆⊕ ����� ��� � 

≈��  °∉∏  ℜ ℑ ⊃ ¬ ↑ � ← ⊕ ℘  ∏  ⊕  ∉∈ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ≤∉  ∉ ⊃ ∉∈ 

≈ ↑  � → ⊕⋅ ≠∉ ⊄�°⊂⊕ ∈∏⊆ ° ⊕  ����� ���� � 

≈��  ♦∞ ♠ ⊃ ℑ∈2ℜ∉�≤ ♦∞→ ♦ℑ∈2∪ ⊕ℑ∈⊗ ← ♥→♠ ⊃ ℑ∈2¬ ⊃ ∈ �♥∈√⊕   ⊃ 2 
∩ ℑ  ⊃ ∉∈ ∉∈ ⊕ ⊂⊕ ℘   ∉ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ℜ ⊕ ∪ ℑ√⊃ ∉ ∉ ∅ ℘ ∉∠∠ ⊕  ℑ∈∉⊗ ⊃ ℘ 

∠  ∉⊗ ∏ ℘  ⊃ ∈ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ ⊗ → ℑ↓ ♦  ∉ ⊂∏  ⊃ ∉∈� � � ∞⊂⊕ ℘ 2 
  ∉ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ∉ ∅ ≤∏�  � ∠  ∉⊗ ∏ ℘   ≈♠ � ∞⊂⊕ ℘   ∉℘ ∪⊕⊆ � 

���� ����� ���� � 

≈��  ♦∞ ♠ ⊃ ℑ∈2ℜ∉�← ♥ ÷∏ ⊕ 2⊂ ⊃ ℑ∈∩ℑ∈⊗← ♥→♠ ⊃ ℑ∈2¬ ⊃ ∈ �♥∈√⊕   ⊃ ∩ ℑ 2 
 ⊃ ∉∈ ∉∈ ⊕ ⊂⊕ ℘   ∉ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅℘ ∉∠∠ ⊕ ℑ∈∉⊗ ⊃ ℘∠  ∉⊗ 2 
∏ ℘  ⊃ ∈ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ ⊗ → ℑ↓ ♦  ∉ ⊂∏  ⊃ ∉∈� � ∇ � ∞⊂⊕ ℘   ∉ ⊕ 2 
⊗∏ ℘  ⊃ ∉∈ ∉ ∅ ≤∏� ∇ � ∠  ∉⊗ ∏ ℘   ≈♠ � ϒ℘  ℑ ≤∪ ⊃ ⊆ ≥⊃ ∈⊃ ℘ ℑ� 

���� ������� ����� � 

≈��  ′ ⊕  ≤ ↑ ϒ ℑ∈⊗′ ⊕  ϒ ↑ ↓ � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧ 2° ⊃ ∈2 
℘ ⊃ ∠ ⊂⊕ � ↑⊕  ∪ ∉⊗ � ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ≈ ↑  � → ⊕⋅ ≠∉ ⊄� 

↓¬ ∅ ∉ ⊗ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� ��� � 

≈��  ≡ ♦ ϒ ±∏ ℑ∈2¬ ⊃ ∈∩�♥∈  ∉⊗ ∏ ℘  ⊃ ∉∈  ∉ ∞⊂⊕ ℘   ∉⊗ ⊕ ° ∉℘ ⊕   ↔ ⊃ 2 
∈⊕  ⊃ ℘  ≈ ↑  � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  � 

���� ���� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�    ∝∈∏  ∏ ℑ ⊂ℑ∈∉⊗ ⊃ ℘∠⊕ ℑ⊄ ∉∈ ∈⊕∩ℑ  ⊃ √⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ℑ∈ ∅∉℘ ∉∠∠⊕ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ


