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

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

∠♦ � � �� ∗ � � � � 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

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

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

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

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

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

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

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ ΜΕΤΗΟ∆Σ 

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

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

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

ℑ∈⊗∠⊕  ⊃ ∉⊗ ⊃ ℘ ℑ ⊂ ∂2ϒ ⋅ℑ∧ �♥∈ ∉ ⊗ ⊕  ∉ ℘ ⊂⊕ ℑ ℑ⋅ℑ∧ 

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

ℑ∈⊗ ♦°⁄2� ℜ ⊃ ⊕ ⊂⊕   ∉⊗ ⊕ ∠ ∉ ⊕∈ ⊃ ∉  ℑ ⋅ℑ ∏  ⊕⊗∅∉ 

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

→ ℑ � ≥ � ↓ � ℑ∈⊗�→♦ � � � ≥ � ↓ � ⋅⊕  ⊕∏  ⊕⊗ℑ ∠∉2 
 ⊕∈ ⊃ ℑ ⊂ ⊕ ∩∏ ⊂ℑ  ∉� ϒ∅ ⊃    �ℑ  ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ �� 
∗ ��� ⊆∂ �≥♦∞� � ∠∏  ⊕ ⊆⊃ ∈⊕  ℑ ⊂  ⊕ ℑ ℘  ⊕⊗ � ⊆⊃ ∈ 

⋅⊃  ∪ � ≅ �� � � ⊆∉ ⊂�←ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕� ∪⊕∈  ∪⊕ 

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

Λ ⊆ � ⊆⊃ ∈⊕  ℑ ⊂ ∠∏  ⊃  ∧ ⋅ℑ ∩ ℑ ⊂⊕∈ℑ �� �� � � ∠∧ ⊃  ⊕ 

�� � �� �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

♣ℑ ⊂⊕∈ℑℑ∈⊗ ∠∧ ⊃  ⊕ ⋅⊕  ⊕ ⊆⊃ ¬⊕⊗ ℜ∧ �Β� �⊃ ∈ 
⊆ℑ   � � ×∪⊕ ⊆⊃ ¬⊕⊗ ⊆⊃ ∈⊕  ℑ ⊂ ⊕ ℑ℘  ⊕⊗� ⊆⊃ ∈ ⋅⊃  ∪ 

 ∪⊕ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕∉∅� ≅ �� � � ⊆∉ ⊂�←� ∪⊕∈ ∠∏ ⊂∠ 

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈����� 

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

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ↓℘  ��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ⁄⊕ ℘��� �����



∠ ∉ ⊕∈ ⊃ ℑ ⊂ ⋅ℑ ℑ⊗ ⊇ ∏   ⊕⊗�ℑ∈⊗∅ ⊂∉ℑ  ℑ  ⊃ ∉∈  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ 

⋅ℑ ℘ ℑ   ⊃ ⊕⊗∉∏  � 

3  ΕΛΕΧΤΡ ΟΧΗΕ ΜΙΧΑΛ Ρ Ε∆ΥΧΤΙΟΝ ΚΙ2 
ΝΕΤΙΧΣ ΟΦ ΧΟΛΛΕΧΤΟΡ ΠΡ Ο∆ΥΧΤΣ 

� .�  Ελεχτροχηεµιχαλ ρεδυχτιον κινετιχσ οφ λεαδ 

βυτψ λ 2ξαντηατε ον γαλενα συρφαχε 
� �� ��  ƒ∉⊆ℑ  ⊃ ∉∈ ∉∅ ⊂⊕ ℑ⊗ ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ ∉∈ 

∩ℑ ⊂⊕∈ℑ ∏  ∅ℑ ℘ ⊕ 

♥⋅ℑ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗∅  ∉⊆  ⊕  ⊕ ℑ  ℘ ∪⊕  ≈�  ∪ℑ  ∪⊕ 

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

∉℘ ℘ ∏   ⊕⊗ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉⊕ ∇∏ ℑ  ⊃ ∉∈ 

°ℜ≥ � �′÷ � � °ℜ�′÷� � � ≥ 
� � �⊕ ��� 

Υ 
⇓ � � ��� ⊆∂ 

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

� � �� ℑ∈⊗ ¬ℑ∈ ∪ℑ  ⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃  � ≅ �� � � 

⊆∉ ⊂�←� ∉ ⊂⊕ ℑ⊗ ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ °ℜ�′÷� � ℘ ℑ∈ ℜ ⊕ 

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

∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℑ ��� ⊆∂ � 

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

⊂⊕ ℑ⊗ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ 

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

ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ ⊆ℑ∧ ⊕¬ ⊃  ⊃ ∈  ⋅∉ ∠∉  ⊃ ℜ ⊂⊕∅∉⊆ 

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

°ℜ�′÷� � � ≥ 
� � �⊕ψ °ℜ≥ � �′÷ � ��� 

Υ 
⇓ � � ��� ⊆∂ 

°ℜ�′÷� � � �⊕ψ °ℜ� �′÷ 
� ��� 

Υ 
⇓ � � ��� ⊆∂ 

ƒ⊃ ∩� �⊃  ∪⊕ ∂2ϒ ℘ ∏  √⊕∉∅∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ℑ∈∈⊃ ∈∩ 

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

¬ℑ∈ ∪ℑ  ⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ � ≅ �� � � ⊆∉ ⊂�←�  ∪⊕  2 
⊆∉⊗∧∈ℑ⊆⊃ ℘  ⊕ √⊕   ⊃ ℜ ⊂⊕∠∉ ⊕∈ ⊃ ℑ ⊂∉∅ ∞∇∈� ��� ℑ∈⊗ 

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

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

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

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

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

℘ ∏  √⊕� ∪∉⋅⊕ √⊕  ℑ∈∉⊗ ⊕ ℘ ∏   ⊕∈ ⊗ ⊃ ⊗ ∈∉ ∉℘ ℘ ∏  

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

⊂⊕ ℑ⊗ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕�°ℜ �′÷� � � ∉℘ ℘ ∏   ⊕⊗ℑ ℘ ℘ ∉ ⊗ 2 
⊃ ∈∩ ∉ ⊕ ∇∏ ℑ  ⊃ ∉∈ ��� �ℜ∏ ∈∉⊕ ∇∏ ℑ  ⊃ ∉∈ ��� � 

Φ ιγ .1  ∂2ϒ ℘ ∏  √⊕∉ ∅∩ ℑ ⊂⊕∈ℑ⊕ ⊂⊕ ℘   ∉⊗ ⊕ℑ ∅  ⊕  

∠∉ ⊂ℑ  ⊃ ∨⊃ ∈∩��ℑ ��� ⊆∂ ∠∉ ⊕∈ ⊃ ℑ ⊂ 

∠♦ � � � �� � Η� �� ε � χ�↔→↓ � � � � � � ⊆∉ ⊂�←� 

ϖ� � ��� �⊆⊃ ∈ 

� ) χ�′÷ � � � � �� ) χ�′÷ � � � � ≅ �� � � ⊆∉ ⊂�← 

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

�� ⊆∂ ∅∉⊕ ∇∏ ℑ  ⊃ ∉∈ ��� ⋅∪⊕∈ ¬ℑ∈ ∪ℑ  ⊕℘ ∉∈℘ ⊕∈2 
  ℑ  ⊕⊃ ∉∅ � ≅ �� � � ⊆∉ ⊂�←� ⋅∪ ⊃ ℘ ∪⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ⊂⊕ ℑ⊗ 

ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ °ℜ�′÷� �  ∪∉∏ ⊂⊗ℜ ⊕ ⊕⊗∏ ℘ ⊕⊗ ⋅∪⊕∈ 

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

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

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

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

°ℜ�′÷� � ∠ ⊂ℑ∧ℑ℘  ∏ ℘ ⊃ ℑ ⊂ ∉ ⊂⊕∅∉∉℘ ℘ ∏   ⊕∈℘ ⊕∉∅⊕ 2 
∇∏ ℑ  ⊃ ∉∈ ��� � 

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

⊕ ⊂⊕ ℘   ∉⊗ ⊕℘ ∉√⊕  ⊕⊗ℜ ∧ ⊂⊕ ℑ⊗ℜ∏  ∪∧⊂¬ℑ∈ ∪ℑ  ⊕ℜ∧ ∩ ℑ ⊂2 
√ℑ∈∉  ℑ  ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ � ι κ � �� Λ ϒ� � °∉ ⊕∈ ⊃ ℑ ⊂ 

  ⊕ ∠   ℑ   ⊕⊗ ∅  ∉⊆ � ��� ⊆∂ � ∈ℑ⊆⊕ ⊂∧ � ⊂⊕ ℑ⊗ 

ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ °ℜ�′÷� �   ℑ   ⊕⊗ ∉ ℜ ⊕ ⊕⊗∏ ℘ ⊕⊗ � � 

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

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

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

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

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

  ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∠ ∉ ⊂ℑ  2 

# � � � # ∂ ∉ ⊂1�  λ 1�    ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊄ ⊃ ∈⊕  ⊃ ℘ ∉∈  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅∠∧ ⊃  ⊕ℑ∈⊗∩ ℑ ⊂ ⊕∈ℑ



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

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

⊕ ∇∏ ℑ  ⊃ ∉∈ ≈� 

Γ = 
� .��� Ρ Τ 

ΑνΦ 
⊂∩ 

ϑ κ 
ϑ � 

− 
� .��� Ρ Τ 

ΑνΦ 

⊂∩(� − 
τ 
Σ � 
) ��� 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ Υ 
ℑ∈⊗ ⊃⊆⊕ τ ∅∉ ∪⊕∩ℑ ⊂⊕∈ℑ⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

℘ ∉√⊕  ⊕⊗ ⋅⊃  ∪ °ℜ�′÷� � 

∠♦ � � � �� � Η� �� ε � χ�↔→↓ � � � � � � ⊆∉ ⊂�←� 

ϖ� � ��� �⊆⊃ ∈ 

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

� τ/ Σ � � �ƒ⊃ ∩��� ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗√⊃ ℑ  ℑ∈ ∅ ⊕   ⊃ ∈∩ 

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

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

ℑ  

Γ � � � ��� � � � ��� ⊂∩�� � 
τ 
Σ � 
� ��� 

≤∉⊆∠ ℑ  ⊃ ∈∩ ∞∇∈ � ��� ⋅⊃  ∪ ∞∇∈ � ��� � ∪⊕⊄⊃ ∈⊕  ⊃ ℘ 

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

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

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

ϑ � � � �� ≅ �� 
� � ϒ�⊆ � � ×∪⊕  ⊂∉∠ ⊕ ∉∅ ⊕∇∏ ℑ  ⊃ ∉∈ 

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

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

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

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

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

∉∅⊂⊕ ℑ⊗ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ ⊆∏  ℜ ⊕⊂∉⋅  ∉ � ��� ⊆∂ 

⊃ ∈ ∠  ℑ℘  ⊃ ℘ ⊕� 

Φ ιγ .3  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ∉√⊕  ∠∉ ⊕∈ ⊃ ℑ ⊂ 

Γ ℑ∈⊗⊂∩�� � τ/ Σ � � ∅∉ ∪⊕∩ ℑ ⊂⊕∈ℑ⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

℘ ∉√⊕  ⊕⊗ ⋅⊃  ∪ °ℜ �′÷� � 
∠♦ � � � �� � Η� �� ε � χ�↔→↓ � � � � � � ⊆∉ ⊂�←� 

ϖ� � ��� �⊆⊃ ∈ 

� .�  Ελεχτροχηεµιχαλ ρεδυχτιον κινετιχσ οφ διξ2 
αντηογεν ον πψριτεσυρφαχε 

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

∠∧ ⊃  ⊕ ∏  ∅ℑ ℘ ⊕ 

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

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

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

�′÷ � � �′÷� � � �⊕ ��� 

Υ 
⇓ � � ��� ⊆∂ 

• ∪ ⊃ ⊂⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ ⊃  � ≅ 

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

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

×∪⊕∠∧ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⋅ℑ ∠  ⊕ 2∠∉ ⊂ℑ  ⊃ ∨⊕⊗ ��  

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

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

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

 ⊃⊆⊕ ⋅ℑ  ⋅ ⊃   ⊕∈ ℑ  

ϑ � � � � � �� ≅ �� � � � � � ��� ≅ �� � � τ ��� 

• ∪⊕∈ ∠∉ ⊕∈ ⊃ ∉  ℑ ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ⊃⊆⊕ ⋅ℑ �� 

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

⋅ℑ ��� Λ ≤ ℜ∧ ⊃ ∈ ⊕∩  ℑ  ⊃ ∈∩ ∞∇∈ � ��� � ϒℑ  ⊕ ℑ ∉∅ 

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

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



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

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

℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℑ � � � � 

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

⊗ ⊃ ¬ℑ∈ ∪∉∩ ⊕∈ 

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

�� Λ ϒ� ℑ  Υ � ��� ⊆∂ � τ � ��� ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ 

ℜ ⊕  ⋅⊕ ⊕∈ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ℑ∈⊗ ⊃⊆⊕ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕⊗ �ƒ⊃ ∩� 

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

ℑ � ��� ⊆ ∂ �  ℑ∈ ⊃  ⊃ ∉∈ ⊃⊆⊕ ⋅ℑ ��� 

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ Υ 
ℑ∈⊗ ⊃⊆⊕ τ ∅∉ ∪⊕∠∧ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

℘ ∉√⊕  ⊕⊗ ⋅⊃  ∪�′÷� � 

∠♦ � � � �� � Η� �� ε � χ�↔→↓ � � � � � � ⊆∉ ⊂�←� 

ϖ� � ��� �⊆⊃ ∈ 

° ∉√⊃ ⊗ ⊕⊗  ∪⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕⊗ ∏ ℘  ⊃ ∉∈ ∉∅ 

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

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

∉√⊕  ∠∉ ⊕∈ ⊃ ℑ ⊂ℑ∈⊗⊂∩�� � τ/ Σ � � �ƒ⊃ ∩� �� ⊃ ∉ℜ 2 
 ℑ ⊃ ∈⊕⊗ℜ∧  ℑ∈ ∅ ⊕   ⊃ ∈∩⊗ ℑ  ℑ∉∅∩ℑ ⊂√ℑ∈∉  ℑ  ⊃ ℘℘ ∏  √⊕ 

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

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

∠∧ ⊃  ⊕ ∏  ∅ℑ ℘ ⊕ ⊆ℑ∧ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  

Γ = 
� .��� Ρ Τ 

ΑνΦ 
⊂∩ 

ϑ κ 
ϑ � 

− 
� .��� Ρ Τ 

ΑνΦ #

 ⊂∩ (� − τ/ Σ � ) 

= � .��� − � .���⊂∩(� − 
τ 
Σ � 
) ��� 

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

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

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

  ℑ∈⊆⊃   ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ Α � � ���� � ⊕¬℘ ∪ℑ∈∩⊕ 

℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ ϑ � � � � �� ≅ �� 
� � ϒ�⊆ � � 

ϒ⊄∈∉⋅∈ ∅  ∉⊆  ∪⊕ ℑℜ ∉√⊕ ⊗ ⊃  ℘ ∏   ⊃ ∉∈ � ∪⊕ 

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

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

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

⊃ ℜ ⊕ ⊂∉⋅ � ��� ⊆∂ � 

Φ ιγ .5  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ∉√⊕  ∠∉ ⊕∈ ⊃ ℑ ⊂ Γ 
ℑ∈⊗⊂∩�� � τ/ Σ � � ∅∉ ∪⊕∠∧ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

℘ ∉√⊕  ⊕⊗ ⋅⊃  ∪�′÷� � 

∠♦ � � � �� � Η� �� ε � χ�↔→↓ � � � � � � ⊆∉ ⊂�←� 

ϖ� � ��� �⊆⊃ ∈ 

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

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

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

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

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

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

∠∏ ⊂∠∠ ∉ ⊕∈ ⊃ ℑ ⊂� 

4  ΕΛΕΧΤΡ ΟΧΗΕ ΜΙΧΑΛ ΣΕΠΑΡ ΑΤΙΟΝ ΟΦ 

ΒΥΛΚ ΧΟΝΧΕΝΤΡ ΑΤΕ ΟΦ ΠΨΡΙΤΕ ΑΝ∆ 

ΓΑΛΕΝΑ 

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

ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕ ℑ∈⊗ ℜ∏  ∧⊂ 2⊗ ⊃ ¬ℑ∈ ∪∉∩ ⊕∈ ⊃ �� ⊆∂ 

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

# � � � # ∂ ∉ ⊂1�  λ 1�    ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊄ ⊃ ∈⊕  ⊃ ℘ ∉∈  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅∠∧ ⊃  ⊕ℑ∈⊗∩ ℑ ⊂ ⊕∈ℑ



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

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

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

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

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

ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� � ′⊕ ℘ ℑ∏  ⊕ ∪⊕  ⊕ℑ  ⊕��� ⊆∂ 

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

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

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

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

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

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

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

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

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

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

∠∧ ⊃  ⊕�

Ταβλε 1  ϒ∈ℑ ⊂∧ ⊃ ∉∅ ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘  

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

∉∅ °ℜ�′÷� � ℑ∈⊗�′÷� � 

↑⊃ ∈⊕  ℑ ⊂ 
 ∧  ⊕⊆ ℑ∈⊗ 

∠∉  ⊕ ∈ ⊃ ℑ ⊂ 

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

Υ �√≥♦∞� 
�⊆∂ 

×∪ ⊕ ⊆∉ 2 
⊗ ∧∈ℑ⊆⊃ ℘  

↔ ⊃ ∈⊕  ⊃ ℘  

× ℑ∈⊆⊃   ⊃ ∉∈ 
℘ ∏   ⊕ ∈ 
⊗ ⊕ ∈ ⊃  ∧ 

ϑ��ϒ#⊆ � � � 

�°ℜ≥⇐ °ℜ�′÷� � �� � ��� � � � ≅ �� � � 

ƒ⊕≥ � ⇐ �′÷� � �� � �� � � �� ≅ �� � � 

≥⊕ ∠ ℑ  ℑ  ⊃ ∉∈ 

∠∉  ⊕ ∈ ⊃ ℑ ⊂ ℑ∈∩ ⊕ 
�⊆∂ 

�� ∗ �� � ��� ∗ 
� �� 

� . �  Ρελατιονσηιπ βετωεεν πυλπ ποτεντιαλ ανδ 

φλοαταβιλιτψ 

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

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

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

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

� ��� ⊆ ∂ � ƒ∉∠∧ ⊃  ⊕�⊃  ∅ ⊂∉ℑ  ℑℜ ⊃ ⊂ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ 

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

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

∅∏ ⊂ ⊂∧ √⊕  ⊃ ∅ ⊃ ⊕⊗ ∪⊕⊄⊃ ∈⊕  ⊃ ℘ ⊕  ⊕ ℑ  ℘ ∪ ⊕  ∏ ⊂   ∪ℑ  ∪⊕ 

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

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

∩ ℑ ⊂⊕∈ℑ ∏  ∅ℑ ℘ ⊕� 

� . �  Ελεχτροχηεµιχαλ σεπαρατιον οφ αρτιφιχιαλ 

µιξεδ χονχεντρατε(Φ ιγ .� , Ταβλε �) ανδ 

συλφιδε ορε(Ταβλε �) 

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

∠∧ ⊃  ⊕ ℜ∏ ⊂⊄ ℘ ∉∈℘ ⊕∈  ℑ  ⊕ ℘ ℑ∈ ℜ ⊕  ⊕ ∠ℑ  ℑ  ⊕⊗ ℑ  

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

Φ ιγ .6  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ℑ∈⊗ 

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

∠♦ � � � �� �ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕� ≅ �� � � ⊆∉ ⊂�← 

� ) ♣ℑ ⊂⊕ ∈ℑ�� ) °∧ ⊃  ⊕ 

Ταβλε 2  ″ ⊕  ∏ ⊂  ∉∅ ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

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

℘ ∉∈℘ ⊕∈  ℑ  ⊕∉∅∩ℑ ⊂⊕∈ℑℑ∈⊗∠∧ ⊃  ⊕ 

° ∉⊗ ∏ ℘  
≠⊃ ⊕ ⊂⊗ 
� � 

♣ ℑ⊗ ⊕ 
� � 

°ℜ ƒ⊕ 

″ ⊕ ℘ ∉√⊕  ∧ 
� � 

°ℜ ƒ⊕ 

∠♦ 
Υ ∪ 

�√≥♦∞� 
� ⊆∂ 

≤∉∈℘ ⊕ ∈2 
  ℑ  ⊕ 

�� � �� �� � �� � � �� �� � �� �� � �� 

×ℑ ⊃ ⊂ ⊃ ∈∩ �� � �� � � �� �� � �� � � �� �� � �� � � � � ��� 

≥∏⊆⊆ℑ  ∧ ��� �� � �� �� � �� ��� ��� 

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



Ταβλε 3  ″ ⊕  ∏ ⊂  ∉∅ ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉∅ℜ∏ ⊂⊄℘ ∉∈℘ ⊕∈  ℑ  ⊕ 

∉∅ °ℜ 2≡∈2≥ ∉ ⊕∉∅ ⁄ℑ ℘ ∪ℑ∈∩℘ ∉∈℘ ⊕∈  ℑ  ∉ 

° ∉⊗ ∏ ℘  ≠⊃ ⊕ ⊂⊗ � � 
♣ ℑ⊗ ⊕ � � 

°ℜ ≡∈ ≥ 

″ ⊕ ℘ ∉√⊕  ∧� � 

°ℜ ≡∈ ≥ 
∠♦ Υ ∪ �√≥♦∞��⊆ ∂ 

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

×ℑ ⊃ ⊂ ⊃ ∈∩ �� � �� � � �� � � �� �� � � � � �� � � �� �� � �� � � � � ��� ∗ � ��� 

ƒ⊕ ⊕ ⊗ ��� � � �� �� � �� �� � �� ��� ��� ��� 

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

∉∏ ℑ  ∪⊕∠∏ ⊂∠ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � ��� ∗ � ��� ⊆∂ � 
∠♦ � � � ℑ⊗ ⊇ ∏   ⊕⊗ℜ∧ ⊂ ⊃⊆⊕� 

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

ℑ∈⊗∠∧ ⊃  ⊕ ℜ∏ ⊂⊄ ℘ ∉∈℘ ⊕∈  ℑ  ⊕℘ ℑ∈ ℜ ⊕ ⊕ ∠ ℑ  ℑ  ⊕⊗ ℜ ∧ 

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

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

⊆⊃ ∈⊕  ℑ ⊂ ∏  ∅ ℑ℘ ⊕� 

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

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

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

∪∉⋅⊕ √⊕  ∪⊕ ⊄ ⊃ ∈⊕  ⊃ ℘ℜ ⊕∪ℑ√⊃ ∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ⊕¬ ⊕∈⊗ 

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

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

ℜ∏  ∪∧⊂ 2¬ℑ∈ ∪ℑ  ⊕∉∈ ∩ℑ ⊂⊕∈ℑ ∏  ∅ℑ ℘ ⊕�×∪⊕  ⊕⊄⊃ ∈⊕  ⊃ ℘ 

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

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

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

 ∪⊕∠∧ ⊃  ⊕ℑ∈⊗⊂⊕ ℑ⊗ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕∉∈  ∪⊕∩ ℑ ⊂⊕∈ℑ 

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

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

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

 ∉ ℜ ⊕ ⊕⊗∏ ℘ ⊕⊗ ∪ℑ∈ ∪⊕⊂⊕ ℑ⊗ℜ∏  ∧⊂ 2¬ℑ∈ ∪ℑ  ⊕∉∈ ∪⊕ 

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

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

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

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

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

 ⊕  ∏ ⊂  ℑℜ∉√⊕� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ƒ⊕ ∈∩ ±⊃ ⊆⊃ ∈∩ℑ∈⊗ ≤∪⊕ ∈ ♠ ⊃ ∈ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ 

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

�� � 

�  • ∉∉⊗  ″ � ×∪⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ °∪∧ ⊃ ℘ ℑ ⊂ ≤∪ ⊕⊆⊃    ∧ ����� � 

����� ���� � ��� � 

�  °⊃ ⊂ ⊂ℑ ⊃↔ ≤ ετ αλ�♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ 

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

�  °∉ ⊂ ⊃ ∈∩ ♣ • ετ αλ�♥∈ �♠ ∉∈⊕  ↑ ♦ � • ∉∉⊗ ℘ ∉∉⊄ ♠ × 

⊕ ⊗ � ↑⊃ ∈⊃ ∈∩ ℑ∈⊗ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ∧ � °ℑ  ⊄√⊃ ⊂ ⊂⊕� ∂⊃ ℘� ϒ∏  2 
  ℑ ⊂ ⊃ ℑ����� ���� � ��� � 

�  ƒ⊕ ∈∩ ±⊃ ⊆⊃ ∈∩ ετ αλ� ∨ ¬ ♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ↑⊃ ∈⊕  ℑ ⊂ ° ∉2 
℘ ⊕   ⊃ ∈∩ ≤∉∈∩  ⊕  �≥∧⊗ ∈⊕ ∧ ����� ���� � ��� � 

�  ° ⊃  ∨⊄⊕  ↑ ⁄ ετ αλ�♥∈ � ″⊃ ℘ ∪ ℑ  ⊗  ∉∈ ° ∞ ⊕ ⊗�∞⊂⊕ ℘   ∉2 
℘ ∪⊕⊆⊃    ∧⊃ ∈ ↑⊃ ∈⊕  ℑ ⊂ ℑ∈⊗ ↑⊕  ℑ ⊂ ° ∉℘ ⊕  � → ⊕⋅ ≠∉ ⊄� 

×∪⊕ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ �♥∈℘����� ��� � �� � 

�  ×⊃ ℑ∈ ≡∪ℑ ∉⋅∏� ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪ • ℑ∧� �⊃ ∈ 

≤∪ ⊃ ⊕ ∈ ⊕ � �′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ °∏ℜ ⊂ ⊃  ∪ ⊃ ∈∩ ♦∉∏  ⊕����� � 

��� � ��� � 

�  ƒ⊕ ∈∩ ±⊃ ⊆⊃ ∈∩ ετ αλ� ƒ⊂∉ℑ  ℑ  ⊃ ∉∈ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧ ∉ ∅ 

≥∏ ⊂ ∅ ⊃ ⊗ ⊕ ↑⊃ ∈⊕  ℑ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ≤∪ℑ∈∩  ∪ℑ� ≤⊕ ∈  ℑ ⊂ 

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

�� � 

(Εδιτεδ βψ Ωυ ϑιαθυαν) 

# � � � # ∂ ∉ ⊂1�  λ 1�    ∞⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊄ ⊃ ∈⊕  ⊃ ℘ ∉∈  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅∠∧ ⊃  ⊕ℑ∈⊗∩ ℑ ⊂ ⊕∈ℑ


