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

Συρφαχε χηεµιστρψ οφ αχτιϖατιον οφ λιµε2δεπρεσσεδ πψριτειν φλοτατιον 
≠ 

♦ ∝ ≠∏ ⊕ 2∪∏ ℑ�胡岳华� � �≡ ♦ ϒ→♣ ≥∪∏∈2⊂ ⊃ �章顺力� � � ±♥∝ ♣∏ ℑ∈2∨∪∉∏ �邱冠周� � � ↑⊃ ⊂ ⊂⊕ ♠ ⁄ � 

�� �⁄⊕∠ℑ   ⊆⊕∈∉∅ ↑⊃ ∈⊕  ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ �≤∪ℑ∈∩  ∪ℑ������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �⁄⊕∠ ℑ   ⊆⊕∈∉∅ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ∝ ℑ∪�≥ℑ ⊂ ← ℑ⊄⊕ ≤⊃  ∧ � 

∝ ℑ∪� ∝ ×����� � ∝≥ϒ� 

[ Αβσ τραχτ] ×∪ ⊕⊗ ⊕ ∠  ⊕   ⊃ ∉∈ ∉ ∅∠∧ ⊃  ⊕ℜ∧⊂ ⊃ ⊆⊕⊃ ℑ    ⊃ ℜ∏  ⊕ ⊗ ∉ ∪ ⊕ ∏  ∅ ℑ ℘ ⊕∅ ∉⊆ℑ  ⊃ ∉∈ ∉ ∅ ≤ℑ �↓ ♦� � �≤ℑ≥↓ � ℑ∈⊗ƒ⊕ �↓ ♦� � ℑ  

⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ⊗ℜ∧ ÷°≥ ℑ∈ℑ ⊂∧ ⊃ � ÷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 ⊂ℑ ℘ ℑ  

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

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

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

[ Κεψ ωορδσ] ∠∧ ⊃  ⊕� ∏  ∅ ℑ ℘ ⊕℘ ∪ ⊕⊆⊃    ∧ �ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ∅ ⊂∉  ℑ  ⊃ ∉∈ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

 ∉⊃   ∏  ∅ℑ ℘ ⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈  ∉ ∉¬∧2 ∏ ⊂∠∪∏  ∠⊕ ℘ ⊃ ⊕  
≈� ∗ � � 

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

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

⊃ ∉∈ ≈� � � � � � °∧ ⊃  ⊕ ℑ ⊂  ∉  ∪∉⋅ ∩∉∉⊗ ℘ ∉ ⊂ ⊂⊕ ℘  ∉ 2⊃ ∈⊗∏ ℘ ⊕⊗ 
∅ ⊂∉ℑ  ℑℜ ⊃ ⊂ ⊃  ∧ 

≈� ∗ �� �×∪⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ⊗ ⊃ ¬ℑ∈ ∪∉∩ ⊕∈ ∪ℑ  

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

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

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

∪ℑ√⊕ℑ ⊂ ∉ ℜ ⊕ ⊕∈ ⊕¬ ⊕∈ ⊃ √⊕ ⊂∧   ∏⊗ ⊃ ⊕⊗ ≈�� ∗ �� � 

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

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

⊂ ⊃⊆⊕�ℑ � ��� � ∏ ℘ ∪⊃  ∪⊕℘ ℑ  ⊕ℑ  ∪⊕ ƒℑ∈⊄∉∏ ↑⊃ ∈⊕ 

⊃ ∈ ≤∪ ⊃ ∈ℑ ⋅∪⊕  ⊕  ∪⊕ ∠∧ ⊃  ⊕ ⊃  √⊕  ∧ ∅ ⊂∉ℑ  ℑℜ ⊂⊕� ϒ∅  ⊕  

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

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

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

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

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

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

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

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

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

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

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

⊗ ⊃  ℘ ∏   ⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

°∧ ⊃  ⊕� ℑ⊄⊕∈∅  ∉⊆ ƒℑ∈⊄∉∏← ⊕ ℑ⊗ 2≡⊃ ∈℘ ↑⊃ ∈⊕�⋅ℑ  

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

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

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

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

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

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

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

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

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

� ⊆⊃ ∈ � ∪⊕∅ ⊂∉ ℑ  ⊃ ∉∈ ⊃ ⊆⊕ ⋅ℑ � ⊆⊃ ∈ � ↓ ⊕⊕¬∠ ⊕  ⊃⊆⊕∈  

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

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

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



⋅⊕  ⊕℘ ∉∈⊗∏ ℘  ⊕⊗⊃ ∈ ℑ� � � ←÷ ƒ⁄∅ ⊂∉ ℑ  ⊃ ∉∈ ℘ ⊕ ⊂ ⊂� 

∂ ∉ ⊂  ℑ⊆⊆∉∩  ℑ⊆⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ℜ∧ °ϒ ″ ≤ ↑ ∉⊗ ⊕ ⊂ 

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

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

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

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

÷ °≥  ∧  ⊕⊆ ↑ ∉⊗ ⊕ ⊂ ↑⊃ ℘  ∉ ⊂ℑℜ ↑ ↔♦ ⋅ℑ ∏  ⊕⊗∅∉ ∏  2 
∅ℑ ℘ ⊕ℑ∈ℑ ⊂∧ ⊃ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  ΞΠΣ αναλψσ ισ οφ πψριτε συρφαχε ατ ηιγη π Η ασ 

εσ ταβλισηεδ ωιτη λιµε 

×∪⊕ ⊕¬ ⊕∈⊗ ⊕⊗ ≤ℑ ÷ °≥  ∠⊕ ℘   ∏⊆ ∉ ∅  ∪⊕ ∠∧ ⊃  ⊕ 

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

←⊃  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ∝ ∏ ℑ ⊂ ⊂∧ �℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∪ ⊃ ∅  ∉∅ ∪⊕ 

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

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

∉∅ ≤ℑ�↓ ♦� � ℑ∈⊗ ≤ℑ≥↓ �  ℑ⊄⊕ ∠ ⊂ℑ ℘ ⊕ℑ  ∪⊕∠∧ ⊃  ⊕ ∏  2 
∅ℑ ℘ ⊕ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ ∪ ⊃ ∩∪ ∠♦ ℑ∈⊗ ∪⊕∉¬ ⊃ ⊗ ⊃ ∨⊃ ∈∩ ℑ  ⊆∉2 
 ∠∪⊕  ⊕� ϒ∪ ⊃ ∩∪ ∠♦ �∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ƒ⊕� ↓ ♦� � ⊃ ℑ ⊂ ∉ 

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

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

Φ ιγ .1  ∞¬ ⊕∈⊗ ⊕⊗ ∠ ⊕ ℘   ∏⊆ ∉∅ ÷ °≥ ∅∉≤ℑ∉∈ 

∠∧ ⊃  ⊕ ∏  ∅ℑ ℘ ⊕ℑ ∪ ⊃ ∩∪∠♦ ℑ ⊕   ℑℜ ⊂ ⊃  ∪⊕⊗ 

ℜ∧ ∪ ⊃ ∩∪⊗ ∉ ℑ∩⊕∉∅⊂ ⊃⊆⊕ 

3 .2  Αχτιϖατιον φλοτατιον οφ λιµε2δεπρεσσεδ πψριτε 
ϒ  ⊕  ⊃ ⊕  ∉∅ ∉ ∩ ℑ∈⊃ ℘ ℑ ℘ ⊃ ⊗ �⊃ ∈∉ ∩ ℑ∈⊃ ℘ ℑ ℘ ⊃ ⊗  ℑ∈⊗ 

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

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

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

ƒ⊃ ∩� �  ∪ℑ ∉¬ℑ ⊂ ⊃ ℘ℑ ℘ ⊃ ⊗⊃  ∪⊕   ∉∈∩ ⊕  ℑ ℘  ⊃ √ℑ  ∉⊃ ∈ ∪⊕ 

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

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

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

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

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

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

ℑ ℘ ⊃ ⊗� 

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

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

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ℑ ℘  ⊃ √ℑ  ∉  

� Θ �≤ℑ↓� � ��� ⊆∩ �←� χ�′∏÷� � �� � � ⊆∉ ⊂�← � 

Φ ιγ .3  ≤∏  √⊕ ∉∅ ⊕ ℘ ∉√⊕  ∧ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗ 
∠∧ ⊃  ⊕ℑ ℘  ⊃ √ℑ  ⊕⊗ℜ∧⊃ ∈∉ ∩ ℑ∈⊃ ℘ℑ ℘ ⊃ ⊗ √ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ℑ ℘  ⊃ √ℑ  ∉  
� Θ �≤ℑ↓� � ��� ⊆∩ �←� χ�′∏÷� � �� � � ⊆∉ ⊂�← � 

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

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

 ⊕ ℑ ℘ ∪ ∉ �� � ⋅⊃  ∪ � ≅ �� � � ⊆∉ ⊂�←� ×∪⊕ ℑ ℘  ⊃ √ℑ  ⊃ ∈∩ 

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

∠ ∉ ⊂∧2∠∪∉ ∠∪∉ ⊃ ℘ ℑ ℘ ⊃ ⊗ � ∠∪∉ ∠∪∉ ⊃ ℘ ℑ ℘ ⊃ ⊗ � ℘ ℑ  ℜ∉∈⊃ ℘ 
ℑ ℘ ⊃ ⊗� ∪∧⊗  ∉℘ ∪ ⊂∉ ⊃ ℘ℑ ℘ ⊃ ⊗� 

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

ℑ ℘ ⊃ ⊗ℑ ⊂ ∉⊕¬∪ ⊃ ℜ ⊃ ∩∉∉⊗ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ℑℜ ⊃ ⊂ ⊃  ∧ � 

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

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

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

∪ ⊃ ∩∪⊗ ∉ ℑ∩ ⊕� 

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

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥∏  ∅ℑ ℘ ⊕℘ ∪⊕⊆⊃    ∧ ∉∅ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕⊃ ∈ ∅ ⊂∉ ℑ  ⊃ ∉∈



Φ ιγ .4  ≤∏  √⊕ ∉∅ ⊕ ℘ ∉√⊕  ∧ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕ 

ℑ ℘  ⊃ √ℑ  ⊕⊗ℜ ∧  ℑ ⊂  √℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ℑ℘  ⊃ √ℑ  ∉  
� Θ �≤ℑ↓� � ��� ⊆∩ �←� χ�′∏÷� � �� � � ⊆∉ ⊂�← � 

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

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

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

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

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

3 .3  Εφφεχτ οφ αχτιϖατορ αχιδιτψ ον φλοτατιον οφλιµε2 
δεπρεσσεδ πψριτε 

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

�� � � ⊆∉ ⊂�←℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ℑ ℘  ⊃ √ℑ  ∉ � ♦ � ≥↓ � � ƒ⊕ 2 
≥ ↓ � � �→♦ � � � ≥↓ � � ♦ � ≤ � ↓ � � �→♦ � �≤ � ↓ � � ♦ � ≤ ↓ � � 

→ ℑ � ≤ ↓ � � 

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

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

 ∪⊕∩  ⊕ ℑ  ⊕  ∪⊕ℑ ℘  ⊃ √ℑ  ⊃ ∈∩ℑ ℘  ⊃ ∉∈� ×∪∏ ⊃ ⊃ ⊕¬∠⊕ ℘  ⊕⊗ 

 ∪ℑ  ∪⊕ℜ ⊕  ℑ℘  ⊃ √ℑ  ∉ ∪∉∏ ⊂⊗∪ℑ√⊕ℑ∠↔ α √ℑ ⊂∏ ⊕ℑ ⊂∉⋅ 

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

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

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

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

⊕¬∪ ⊃ ℜ ⊃ ℑ ∩ ∉∉⊗ ℑ ℘  ⊃ √ℑ  ⊃ ∈∩ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∧ � ×∪⊕ ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ 

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

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

ϒ∈⊗⊕ √⊕∈ ∪⊕ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∧ ∉∅ ⋅⊕ ℑ⊄ ℑ ℘ ⊃ ⊗  ∏ ℘ ∪ 

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

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

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

3 .4  Σολυτιον χηεµισ τρψσ τυδιεσ 

∝∈⊗ ⊕ ℘ ⊕   ℑ ⊃ ∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� ∉¬ℑ ⊂ ⊃ ℘ ℑ ℘ ⊃ ⊗�⊂⊕ ← � � 

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

ƒ⊕ � � � ← � � � ƒ⊕← �   Κ � � �� 
� � �� ��� 

ƒ⊕ � � � �← � � � ƒ⊕← � �   Κ � � �� 
�� � �� ��� 

ƒ⊕ � � � �← � � � ƒ⊕← � � �   Κ � � �� 
�� � �� ��� 

↑⊕ � � � ← � � � ↑ ⊕← 

Β � � ≤ℑ 
� � �� � � � �ƒ⊕ � � �� � � �� ��� 

↑⊕ � � � �← � � � ↑ ⊕← � � � 

Β � � ≤ℑ 
� � �� � � �� �ƒ⊕ � � �� � � �� ��� 

← ⊕ ≈ ƒ⊕ � �  ⊕¬∠  ⊕   ∪⊕  ∉ ℑ ⊂ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

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

≈ƒ⊕ � �  � ≈ƒ⊕ � �  � ≈ƒ⊕← �  � 

≈ ƒ⊕← � �  � ≈ƒ⊕← � � �  ��� 

← ⊕  5 � � 5 � � 5 � ℑ∈⊗ 5 �  ⊕∠  ⊕  ⊕∈ ∪⊕∠⊕  ℘ ⊕∈ 2 
ℑ∩ ⊕  ∉∅ √ℑ  ⊃ ∉∏  ℘ ∉⊆∠ ⊂⊕¬ ⊃ ∈∩  ∠ ⊕ ℘ ⊃ ⊕  ƒ⊕ 

� � � ƒ⊕← � � 

ƒ⊕← � � ℑ∈⊗ƒ⊕← � � � � ∪⊕∈ 

5 � � 
≈ƒ⊕ � �  

≈ƒ⊕ � �  × 

� 
� 

� � Κ � ≈← � �  � Κ � ≈← � �  � � Κ � ≈← � �  � 

��� 

5 � � Κ � ≈← � �  5 � ��� 

5 � � Κ � ≈← � �  � 5 � ��� 

5 � � Κ � ≈← � �  � 5 � ���� 

♥∅ χ ←  ⊕∠  ⊕  ⊕∈  ∪⊕ ∉ ℑ ⊂℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅∉¬ℑ ⊂ℑ  ⊕ 

ℑ∈⊃ ∉∈ � ∪⊕∈ 

≈← � �  � 
χ ← 

Α ← 

���� 

Α ← � � � Β 
♦ 
� ≈ ♦ 

�  � Β 
♦ 
� ≈ ♦ 

�  � 

Β 
♦ 
� � �� 

� � �� � Β 
♦ 
� � �� 

� � �� ���� 

Ταβλε 1  ″ ⊕  ∏ ⊂  ∉∅ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ∅ ⊂∉ ℑ  ⊃ ∉∈ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕∉ ⊕ 

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

∞¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ° ∉⊗ ∏ ℘  ≠⊃ ⊕ ⊂⊗ � � ♣ ℑ⊗ ⊕ � � ″ ⊕ ℘ ∉√⊕  ∧� � ∠♦ 

↓¬ℑ ⊂ ⊃ ℘ℑ ℘ ⊃ ⊗� ⊄∩ � �∞ ∪∧⊂ ¬ℑ∈ ∪ ℑ  ⊕��� ∩ � � 
°⊃ ∈⊕∉ ⊃ ⊂ ��� ∩ � 

≥ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ �� � �� �� � �� �� � �� 

≥  ℑ ⊃ ⊂ ⊃ ∈∩ �� � �� � � �� � � �� 

≥ ∅ ⊕ ⊕ ⊗∉ ⊕ ��� � �� �� � �� ��� � �� 

� � � 

≥∏ ⊂∠∪∏  ⊃ ℘ℑ ℘ ⊃ ⊗�� ⊄∩ � � ∞ ∪∧⊂ ¬ℑ∈ ∪ ℑ  ⊕��� ∩ � � 
°⊃ ∈⊕∉ ⊃ ⊂ ��� ∩ � 

≥ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ �� � �� �� � �� �� � �� 

≥  ℑ ⊃ ⊂ ⊃ ∈∩ �� � �� � � �� � � �� 

≥ ∅ ⊕ ⊕ ⊗∉ ⊕ ��� � �� �� � �� ��� � �� 

� � � 

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



⋅∪⊕  ⊕ Α ← ⊃  ∪⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∅∉ ∪⊕∠  ∉ ∉∈ℑ  ⊃ ∉∈ ∉∅∉¬2 
ℑ ⊂ℑ  ⊕� 

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

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

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

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

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

�� � � ⊆∉ ⊂�←ℑ∈⊗�� � � ⊆∉ ⊂�←� ×∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ≤ℑ← 

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

�� � � ⊆∉ ⊂�←� 

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

℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ♥∅∉ ⊂ ⊂∉⋅ ∪ℑ ⊗ ⊕ 2 

Φ ιγ .5  ⁄⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅℘ ∉⊆∠ ⊂⊕¬ ⊃ ∈∩ ∠⊕ ℘ ⊃ ⊕  

∅∉⊆⊕⊗ℜ ⊕  ⋅⊕ ⊕∈ ∉¬ℑ ⊂ℑ  ⊕ℑ∈⊗ ⊆⊕  ℑ ⊂⊃ ∉∈√ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅∉¬ℑ ⊂ℑ  ⊕ 

Φ ιγ .6  ⁄⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅℘ ∉⊆∠ ⊂⊕¬ ⊃ ∈∩ ∠ ⊕ ℘ ⊃ ⊕  

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

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅∠∪∉ ∠∪ℑ  ⊕ 

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

≤ℑ°↓ � � ℑ  ∠♦ �� � ⋅∪⊕  ⊕ ℑ  ≤ℑ♦°↓ � �ℑ∇� ℑ∈⊗ 

≤ℑ♦ � °↓ 
�
� ℑ  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ ∠♦ � � 

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

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

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

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

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

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

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

3 .5  Βονδινγ οφ αχτιϖατορ πολαρ γρουπ ωιτη συρφαχε 

χατιον 

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

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

≈�� 

ς γ = � .�� 
ν 3 + � 

ρ 
+ � .� ���� 

ν 3 � � Ν � Π� � 6 � µ ς ϒ 

ς ϒ + ς ′ 
� 

6 σ ς ϒ 
− ς ′ 

ς ϒ + ς ′ 
� 

6 
� µ ι + σ ι 

Α ι 

ς ι+� − ς ι 

ς ι+� + ς ι 
���� 

⋅∪⊕  ⊕ ν 3 ⊃  ∪⊕⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕√ℑ ⊂⊕∈℘ ⊕⊕ ⊂⊕ ℘   ∉∈ ∈∏⊆ℜ ⊕  � 

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

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

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

ℑ  ∉⊆ ′ � ς ⊃ ⊕ ⊂⊕ ℘   ∉∈⊕ ∩ ℑ  ⊃ √⊃  ∧ ∉∅ ⊕ ⊂⊕⊆⊕∈� Ι ⊃  ∪⊕ 

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

∈∏⊆ℜ ⊕ ∉∅⊕ ⊂⊕ ℘   ∉∈ ∠ ℑ ⊃  ∏∈ℜ ∉∈⊗ ⊕⊗ℜ ⊕  ⋅⊕ ⊕∈ ϒ ℑ∈⊗′ � 
Α ι ⊃  ∪⊕ ⊕ ∠ ℑ  ℑ  ⊕⊗℘ ∉∈  ℑ∈�∏  ∏ ℑ ⊂ ⊂∧  ℑ⊄⊕∈ ℑ � ��� � 

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

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

 ∪⊕∠Κ α √ℑ ⊂∏ ⊕ ∅∉ ∪⊕ℑ ℘  ⊃ √ℑ  ∉ ∉∅⊃ ∈ ⊕  ⊕  �♥℘ ℑ∈ ℜ ⊕ 

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

⊗ ⊕ ℘  ⊕ ℑ  ⊕∉∅∠Κ α √ℑ ⊂∏ ⊕ � 

Ταβλε 2  ∠Κ α � ς∩ ℑ∈⊗∠Κ  ∠ √ℑ ⊂∏ ⊕ ∉∅℘ ℑ ⊂℘ ⊃ ∏⊆ 

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

ϒ℘  ⊃ √ℑ  ∉ ς ∩ ∠Κ α 
≈�� Α ⊃ 

♦ � ≤ � ↓ � � � �� � � �� � � �� 

♦ � ≥↓ � � � �� � � � � � �� 

�♦°↓ � � ν � � � � � �� � � �� 

♦ � °↓ � � � �� � � �� � � �� 

♦ � ≤ ↓ � � � �� � � �� � � �� 

♦ ≤⊂ � � �� 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥∏  ∅ℑ ℘ ⊕℘ ∪⊕⊆⊃    ∧ ∉∅ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕⊃ ∈ ∅ ⊂∉ ℑ  ⊃ ∉∈



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

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

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

⋅∉ ⊗ � ℑ ℜ ⊕   ⊕ ℑ ℘  ⊃ √ℑ  ∉ ∪∉∏ ⊂⊗ ∪ℑ√⊕ ℑ ⊂∉⋅⊕ ∠Κ α 
�   ∉∈∩⊕ ℑ ℘ ⊃ ⊗ ⊃  ∧� ℑ∈⊗ ℑ ∩  ⊕ ℑ  ⊕  ς ∩ √ℑ ⊂∏ ⊕ �   ∉∈∩⊕  

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

ℑ ℘  ⊃ √⊃  ∧ ⊃ ∈⊗ ⊕¬ Α ⊃ ℑ  

Α ⊃ = 
ς ∩ 

∠Κ α 
���� 

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

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

 ℑ⊆⊕∉ ⊗ ⊕ ℑ  ∪⊕ Α ⊃ √ℑ ⊂∏ ⊕� 

3 . 6  Συρφαχε αναλψσ ισ οφ λιµε δεπρεσσεδ πψριτε ιν 

πρεσενχε οφ αχτιϖατορ 

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

∠ ⊕ ℑ⊄≤ℑ�∠�≤ℑ�ℑ∈⊗ƒ⊕ � � ⊗ ⊃  ℑ∠∠ ⊕ ℑ ℜ ∧ ∪⊕ℑ⊗⊗ ⊃  ⊃ ∉∈ 

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

∉∅ℑ℘  ⊃ √ℑ  ∉�♥∈ ∪⊕ ÷ °≥ ⊕¬ ⊕∈⊗ ⊕⊗ ∠ ⊕ ℘   ℑ∅∉∉¬∧∩ ⊕∈ 

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

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

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

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

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

 ∏  ∅ℑ ℘ ⊕� 

Φ ιγ .7  ÷ °≥  ∠⊕ ℘   ℑ∉∅⊂ ⊃⊆⊕⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕ 

⊃ ∈ ℑℜ  ⊕∈℘ ⊕ℑ∈⊗∠  ⊕  ⊕∈℘ ⊕∉∅ℑ ℘  ⊃ √ℑ  ∉ 
�ℑ � ) ��� ⊆∩ �←≤ℑ↓ � �� � � ⊆∉ ⊂�←♦ � ≤ � ↓ � � 

�ℜ� ) ��� ⊆∩ �←≤ℑ↓

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

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

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

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

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

Φ ιγ .8  ϒ∈∉⊗ ⊃ ℘℘ ∏   ⊕∈∉∅∠∧ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕⊃ ∈ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∉ ⊂∏  ⊃ ∉∈ℑ  ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕∉∅�� ⊆∂ � 
� Θ �≤ℑ↓� � ��� ⊆∩ �← � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

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

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

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

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

∩  ⊕ ℑ  ⊕  ς ∩ � � ×∪⊕ℑ ℘  ⊃ √⊃  ∧⊃ ∈⊗ ⊕¬ Α ⊃ ∉∅ℑ∈ ℑ ℘  ⊃ √ℑ  ∉ ⊕ 2 
√⊕ ℑ ⊂⊃  ℑ ℘  ⊃ √ℑ  ⊃ ∈∩ℑℜ ⊃ ⊂ ⊃  ∧ � ×∪⊕∩  ⊕ ℑ  ⊕  ∪⊕ Α ⊃ √ℑ ⊂∏ ⊕� 

 ∪⊕∩  ⊕ ℑ  ⊕  ∪⊕ℑ ℘  ⊃ √ℑ  ⊃ ∈∩⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∧ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≥∝→ ≥∪∏ ⊃ 2∧∏� • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉ ℑ∈⊗ ← ♥ ′ℑ ⊃ 2⊗ ℑ∈ � ϒ∈ 
⊕ ⊂⊕ ℘   ∉ℑ∈⊗∇∏ ℑ∈ ∏⊆2℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉∈ ∪ ⊕℘ ∉ ⊂ ⊂⊕ ℘ 2 
 ∉ ⊂⊕  ∅ ⊂∉ ℑ  ⊃ ∉∈ ∉∅ ∠∧ ⊃  ⊕ ≈♠ � ♠ ≤⊕ ∈≥∉∏  ∪ ♥∈  ↑⊃ ∈ 

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

≈�  ≤∪ ℑ∈⊗ ⊕ ≥ � ′ ⊃ ℘ ⊕ ∈∉ ϒ ℑ∈⊗ °ℑ∈∩� ↑⊕ ℘ ∪ ℑ∈⊃ ⊆ ∉∅  ∏ ⊂ ∅∏  

∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈⊃ ∈ ∠∧ ⊃  ⊕ ≈♠ � ↑⊃ ∈⊕  ↑⊕  ℑ ⊂ ⊂ ° ∉℘ ⊕  � ���� � 

��� ���� � ��� � 

≈�  ← ∉⋅ ∉∈ ″ × � ϒ∇∏ ⊕ ∉∏ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅ ∠∧ ⊃  ⊕ ℜ∧ ⊆∉ ⊂⊕ ℘ ∏ ⊂ℑ  

∉¬∧∩ ⊕ ∈ ≈♠  � ≤∪ ⊕⊆⊃    ∧ ″ ⊕ √⊃ ⊕⋅ ����� ������ ���� � 

≈�  ♦⊕ ∧⊕ ♣ • ℑ∈⊗ × ℑ∪ ℑ  • ♠� ×∪ ⊕∅ ⊂∉ ℑ  ⊃ ∉∈ ∉ ∅∠∧ ⊃  ⊕ℑ∈⊗ 

∠∧  ∪∉ ⊃  ⊕⊃ ∈  ∪ ⊕ℑℜ  ⊕ ∈℘ ⊕∉ ∅℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂℘ ∉ ⊂ ⊂⊕ ℘  ∉ ≈ϒ � 

∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃    ∧ ⊃ ∈ ↑⊃ ∈⊕  ℑ ⊂ ℑ∈⊗ ↑⊕  ℑ ⊂ ° ∉℘ ⊕   ⊃ ∈∩ ≈≤ � 

°⊕ ∈∈⊃ ∈∩  ∉∈� ∞⊂⊕ ℘   ∉ ≤∪⊕⊆ ≥∉℘� ���� � ����� � ��� � 

��� � 

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

∅ ⊂∉ ℑ  ⊃ ∉∈ ≈ ϒ �° ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉ ∅ ↑⊃ ∈⊕  ℑ ⊂ ƒ⊂∉  ℑ  ⊃ ∉∈ ≈≤ � ∂⊃ ℘ 2 
 ∉ ⊃ ℑ� ϒ∏    ℑ ⊂ ⊃ ℑ♥∈ ↑⊃ ∈ ↑⊕  ℑ ⊂ ⊂����� ���� � ��� � 

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



≈�  • ϒ→♣ ⁄ ⊃ ℑ∈2∨∏ ∉� ≥∝→ ≥∪∏ ⊃ 2∧∏� ♦ ∝ ϒ→♣ ↔ ℑ ⊃ 2∩∏ ∉�⊕  

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

∉ ∅ ℑ  ∏ ⊂∠∪ ⊃ ⊗ ⊕ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ↑ ∉� ′⊃� ℑ∈⊗ ƒ⊕ ≈♠ � ♠ 

≤≥♥↑ ↑ ����� ������ ���� � ��� � 

≈�  • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉� ♦ ∝ ≠∏ ⊕ 2∪∏ ℑ� ← ♥ ′ℑ ⊃ 2⊗ ℑ∈ �⊕ ℑ ⊂� 

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

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

����� ��� � �� � 

≈�  ↑ℑ ⊇ ⊃ ⊆ℑ ♦ ℑ∈⊗ ×ℑ⊄⊕ ⊗ ℑ ↑ � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧   ∏ ⊗ ⊃ ⊕  ∉ ∅ 

 ∪⊕¬ℑ∈ ∪ ℑ  ⊕ ⊗ ⊃ ℑ∈ ∪∉∩ ⊕ ∈  ∧  ⊕⊆ ∉∈ ∠∧ ⊃  ⊕ ≈♠ � × ℑ∈ 

ϒ♥↑ ∞ ����� ���� ���� � ��� � 

≈�  ϒ⊂ ⊂ ⊃  ∉∈ ≥ ϒ � ♣∉∉ ⊂⊗←ϒ � → ⊃ ℘ ⊗ ↑ ♠�⊕ ℑ ⊂� ϒ ⊗ ⊕  ⊕ ⊆⊃ ∈ℑ 2 
 ⊃ ∉∈ ∉ ∅  ∪ ⊕ ∠  ∉⊗∏ ℘  ∉∅  ⊕ ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈ √ℑ  ⊃ ∉∏  ∏ ⊂ ∅ ⊃ ⊗ ⊕ 

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

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

≈��  ×∉ ⊂ ⊂⊕ ∧ � • �↔ ∉ ⊂∧ℑ ⁄ℑ∈⊗ • ℑ∩ ∉∈⊕ ″ ∂ �ƒ∏ ∈⊗ ℑ⊆⊕ ∈ ℑ ⊂ 

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

↑⊃ ∈⊕  ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩����� ����� ���� � ��� � 

≈��  ƒ∏ ⊕    ⊕ ∈ℑ∏ ↑ ≤ � ↑⊃ ⊂ ⊂⊕ ♠ ⁄�ℑ∈⊗ ↔ ∏∪∈ ↑ ≤ � ≤∪ ⊕⊆2 
⊃    ∧ ∉ ∅ ƒ⊂∉  ℑ  ⊃ ∉∈ ≈ ↑  � → ⊕⋅ ≠∉ ⊄� ≥ ↑ ∞�ϒ♥↑ ∞ �♥∈℘� 

���� ��� � �� � 

≈��  • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉� ⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈ ∉ ∅ ƒ⊂∉ ℑ  ⊃ ∉∈ ×∪ ⊕ ∉ ∧ 

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

� ��� � 

≈��  ← ⊕ ∠∠ ⊃ ∈⊕ ∈ ♠ ↓ �′ℑ  ⊃ ⊂ ⊃ ∉ ≤ ♥ ℑ∈⊗ ≠∉∉∈ ″ ♦ �♥∈2 ⊃  ∏ƒ ×♥″ 

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

∏∈⊗ ⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈∉ ∅℘ ∉∈  ∉ ⊂ ⊂⊕ ⊗∠ ∉ ⊕ ∈ ⊃ ℑ ⊂≈♠  �♥∈♠ ↑⊃ ∈⊕  

° ∉℘ ⊕  ����� ������ ���� � ��� � 

≈��  ≤ℑ  ⊕ ♠ ↑ � ↔ ∉∈∩ ∉ ⊂∉ ↑ �⊗ ⊕ ⁄∉∈ℑ  ∉ ° �⊕ ℑ ⊂�♥∈√⊕   ⊃ ∩ ℑ 2 
 ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈∅ ⊃ ∈⊕ ⊂∧ ∩  ∉∏∈⊗∩ ℑ ⊂⊕ ∈ℑℑ∈⊗∠∧ ⊃  ⊕ ⋅⊃  ∪∠∉  ℑ  2 

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

∉ ∅∩  ⊃ ∈⊗ ⊃ ∈∩ ⊆⊕ ⊗ ⊃ ℑℑ ∈ℑ  ∏  ℑ ⊂ ∠♦ ≈♠ �♥∈♠ ↑⊃ ∈⊕ ° ∉2 
℘ ⊕  ����� ������� ��� � �� � 

≈��  ♣ℑ  ⊗∈⊕ ♠ ″ ℑ∈⊗ • ∉∉⊗  ″ � ϒ∈ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ 2 
∩ ℑ  ⊃ ∉∈ ∉ ∅℘ ∉∈ ℑ ℘ ℑ∈∩ ⊂⊕ℑ∈⊗∉ ∅∅ ⊂∉ ℑ  ⊃ ∉∈⊃ ∈ ∪ ⊕∠  ⊕  ⊕ ∈℘ ⊕∉ ∅ 

ℑ ⊂⊄∧⊂ ¬ℑ∈ ∪ℑ  ⊕ ≈♠ � ϒ∏  ♠ ≤∪⊕⊆ � ���� � �� � ��� � 

��� � 

≈��  • ϒ→♣ ÷ ♦ �♥∈ ⊕  ∅ ℑ ℘ ⊃ ℑ ⊂ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧ ∉ ∅ ∠∧ ⊃  ⊕∉¬ ⊃ 2 
⊗ ℑ  ⊃ ∉∈ ℑ∈⊗∅ ⊂∉  ℑ  ⊃ ∉∈ ≈♠ � ♠ ≤∉ ⊂ ⊂ ♥∈ ⊕ ≥℘ ⊃� ���� � ��� 

��� ���� � ��� � 

≈��  ≥∝→≥∪∏ ⊃ 2∧∏�≥∏ ⊂∠∪ ⊃ ⊗ ⊕∅ ⊂∉ ℑ  ⊃ ∉∈ ℜ∧ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ℑ⊗ 2 
⊇ ∏   ⊆⊕ ∈ℑ∈⊗℘ ∉ ⊂ ⊂⊕ ℘  ∉ ⊂⊕  ∅ ⊂∉ ℑ  ⊃ ∉∈ ≈ ⁄ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

≤∪ℑ∈∩  ∪ ℑ� ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ � 

���� � 

≈��  ′ℑ ⊂ ⊂ ′ ℑ∈⊗ ″⊃ ℘ ⊄ℑ  ⊗ ″ ≥ � ×∪ ⊕℘ ∪ ⊕⊆⊃    ∧ ∉ ∅ ∠∧ ⊃  ⊕∅ ⊂∉ ℑ 2 
 ⊃ ∉∈ ℑ∈⊗⊗ ⊕ ∠  ⊕   ⊃ ∉∈ ≈ ϒ � ƒ⊂∉ ℑ  ⊃ ∉∈ ϒ ↑ ♣ℑ∏ ⊗ ⊃ ∈ ↑⊕⊆∉2 
 ⊃ ℑ ⊂ ∂∉ ⊂∏⊆⊕ ≈ ≤ � → ⊕⋅ ≠∉ ⊄� ϒ♥↑ ∞ ♥∈℘� ���� � � � 

��� � ��� � 

≈��  ≥∝→ ≥∪∏ ⊃ 2∧∏� • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉ ℑ∈⊗ ← ♥ ′ℑ ⊃ 2⊗ ℑ∈ � ×∪ ⊕ 
℘ ∉ ⊂ ⊂⊕ ℘  ∉ ⊂⊕  ∅ ⊂∉  ℑ  ⊃ ∉∈ ℑ∈⊗ ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅ ℘ ∪ ℑ ⊂℘ ∉∠∧ ⊃  ⊕ℑ∈⊗ 

∠∧ ⊃  ⊕ℜ∧ ∠∉  ⊕ ∈ ⊃ ℑ ⊂ ℘ ∉∈  ∉ ⊂ ≈♠ �♠ ≤⊕ ∈≥∉∏  ∪ ♥∈  ↑⊃ ∈ 

↑⊕  ℑ ⊂ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

≈��  ♠ ℑ∈⊕   ⊄ ⊃→ ⁄� • ∉∉⊗ ℜ∏  ∈ ≥ ♥ℑ∈⊗ • ∉∉⊗ ″ � ϒ∈ ⊕ ⊂⊕ ℘   ∉2 
℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ ∠∧ ⊃  ⊕∅ ⊂∉ ℑ  ⊃ ∉∈ ℑ∈⊗ ⊗ ⊕ ∠  ⊕   ⊃ ∉∈ 

≈♠  �♥∈♠ ↑⊃ ∈⊕ ° ∉℘ ⊕  ����� �� ���� � ��� � 

≈��  • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉ ℑ∈⊗ ♦ ∝ ≠∏ ⊕ 2∪∏ ℑ�≥∉ ⊂∏  ⊃ ∉∈ ≤∪ ⊕⊆⊃    ∧ 

∉ ∅ ƒ⊂∉ ℑ  ⊃ ∉∈ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � �≤∪ℑ∈∩  ∪ ℑ� ♦∏∈ℑ∈ ≥℘ ⊃ 2 
⊕ ∈ ⊃ ∅ ⊃ ℘ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ° ⊕  ����� ���� � ��� � 

≈��  • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉� ƒ⊂∉ ℑ  ⊃ ∉∈ ″ ⊕ ℑ ∩ ⊕ ∈ � ƒ∉∏ ∈⊗ ℑ⊆⊕ ∈ ℑ ⊂  

ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈≈ ↑  � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  ℑ ⊂2 
⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  ����� ���� � ��� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥∏  ∅ℑ ℘ ⊕℘ ∪⊕⊆⊃    ∧ ∉∅ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ∉∅⊂ ⊃⊆⊕ 2⊗ ⊕∠  ⊕   ⊕⊗∠∧ ⊃  ⊕⊃ ∈ ∅ ⊂∉ ℑ  ⊃ ∉∈


