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

∆εγραδατιον χηαραχτεριστιχσ οφ 

Τι/ (ΙρΟ� � Τα � Ο�) χοατινγ ανοδεσιν Η�ΣΟ� σολυτιον 
≠ 

♦ ∝ ♠ ⊃ 2 ⊆⊃ ∈∩�胡吉明� � • ∝ ♠ ⊃ 2¬∏∈�吴继勋� � ↑ ∞→♣ ♦∏ ⊃ 2 ⊆⊃ ∈�孟惠民� � 
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�′⊕ ⊃ ⊇ ⊃ ∈∩ ≤∉  ∉ ⊃ ∉∈ ℑ∈⊗ ° ∉ ⊕ ℘  ⊃ ∉∈ ≤⊕∈ ⊕ � 

↓∠ ⊕∈ ← ℑℜ∉ ℑ  ∉ ∧ ∉∅ ≤∉  ∉ ⊃ ∉∈ � ∞ ∉ ⊃ ∉∈ ℑ∈⊗ ≥∏  ∅ℑ ℘ ⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

∝∈⊃ √⊕   ⊃  ∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ′⊕ ⊃ ⊇ ⊃ ∈∩� ′⊕ ⊃ ⊇ ⊃ ∈∩ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] × ∪ ⊕ ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕∉ ∅ ×⊃ℜ ℑ  ⊕ ⊗♥ ↓ � � ×ℑ � ↓ � ℘ ∉ℑ  ⊃ ∈∩ ℑ∈∉⊗ ⊕ ∉√⊕  ∪⊕ ⋅∪∉ ⊂⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈  ℑ∈∩ ⊕ ℑ∈⊗ ∠  ⊕ ∠ ℑ  ⊕ ⊗ ℑ  

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

⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ �℘ ∉ℑ  ⊃ ∈∩ ∉ℜ  ℑ ⊃ ∈⊕ ⊗ℑ  ⊂∉⋅  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ  ⊕∈∉   ℑℜ ⊂⊕� ϒ  ∪⊕∠  ⊕ ∠ ℑ  ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∏ ∠ ∉ ��� ε �  ∪⊕  ℑℜ ⊃ ⊂ ⊃ 2 

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

∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅ ×⊃ℜ ℑ  ⊕∉℘ ℘ ∏   ⊕ ⊗⊂⊕ ℑ⊗ ⊃ ∈∩ ∉ ℑ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊃ ∈  ∪ ⊕ ℑ⊗∪ ⊕  ⊃ ∉∈ ∉ ∅ ℘ ∉ℑ  ⊃ ∈∩  ⋅∪ ⊃ ℘ ∪  ⊕  ∏ ⊂  ⊕ ⊗⊃ ∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊃ ∈∩ ∉∅ ∪ ⊕ ⊕  √⊃ ℘ ⊕ 

⊂ ⊃ ∅ ⊕ ∉ ∅ ℑ∈∉⊗ ⊕ � × ∪⊕ ⊆ℑ¬ ⊃ ⊆∏⊆ ⊗∏  ℑℜ ⊃ ⊂ ⊃  ∧ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕ ⊗∅ ∉ ∪ ⊕ℑ∈∉⊗ ⊕ ∠  ⊕ ∠ ℑ  ⊕ ⊗ℑ ��� ε �″ ⊕  ∏ ⊂  ⊃ ∈∩∅  ∉⊆  ∪ ⊕ ⊆ℑ¬ ⊃ ⊆∏⊆  ∉ ⊂ 2 

∏ ℜ ⊃ ⊂ ⊃  ∧ ℜ ⊕  ⋅⊕ ⊕ ∈  ∪ ⊕⊃  ⊃ ⊗ ⊃ ∏⊆ ℑ∈⊗ ℑ∈ ℑ ⊂∏⊆ ∉¬ ⊃ ⊗ ⊕ �℘ ∉ℑ  ⊃ ∈∩  ⋅⊃  ∪�� � ♥ ↓ � � �� � ×ℑ � ↓ � � ⊆∉ ⊂⊕∅  ℑ ℘  ⊃ ∉∈� ⊕ ¬∪ ⊃ ℜ ⊃  ⊕ ⊗ ∪⊕ ⊆ℑ¬ ⊃ 2 

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

♥ ↓ � ⊗ ⊕ ∠ ∉ ⊃   ⋅∪ ⊃ ⊂⊕∉∈  ∪ ⊕℘ ⊂∉ ⊕ 2∠ ℑ ℘ ⊄⊕ ⊗ ∠ ⊂ℑ∈⊕ ∅ ∉ ∪ ⊕♥ ↓ � ℑ∈⊗ ×ℑ � ↓ � ⊆⊃ ¬⊕ ⊗∉∈⊕ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ � × ∪ ⊃ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ℘ ∪ ℑ  ℑ ℘ 2 

 ⊕  ⊃   ⊃ ℘℘ ℑ∈ ⊃ ∈ ⊕  ∠  ⊕ ℑ⊂∉⋅  ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕∅ ∉ ∪ ⊕℘ ∉ℑ  ⊃ ∈∩ℑ∈∉⊗ ⊕  ⋅⊃  ∪ ℑ⊂∉⋅ ♥ ↓ � ℘ ∉∈ ⊕ ∈ ⊃ ∈℘ ⊕ ∪ ⊕℘ ⊂∉ ⊕ 2∠ ℑ ℘ ⊄⊕ ⊗∠ ⊂ℑ∈⊕ ∉ ⊃ ⊕ ∈ ℑ 2 

 ⊃ ∉∈ℑ  ⊕ ⊗ ∉⊆⊃ ∈ℑ∈ ⊃ ∈  ∪ ⊕  ⊕∅ ⊂⊕  ∪  ℑ⊆∠ ⊂⊕ � × ⋅∉ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆∅ ∉ ∪⊕ ⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℑ∈∉⊗ ⊕  ⋅⊕  ⊕ ℑ ⊂  ∉ 

∠  ∉∠ ∉ ⊕ ⊗� 

[ Κεψ ωορδσ] ∉¬ ⊃ ⊗ ⊕ℑ∈∉⊗ ⊕ �⊃  ⊃ ⊗ ⊃ ∏⊆ ∉¬ ⊃ ⊗ ⊕� ℑ∈ ℑ ⊂∏⊆ ∉¬ ⊃ ⊗ ⊕�⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ 

[ ΧΛΧ νυµ βερ] × ♣��� � �               [ ∆οχυµ εντ χοδε] Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

×⊃ℜℑ  ⊕⊗♥ ↓ � ℘ ∉ℑ  ⊃ ∈∩ ℑ∈∉⊗ ⊕  ⋅⊕  ⊕ ⋅⊃ ⊂⊗ ⊂∧ ∏  ⊕⊗⊃ ∈ 

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

ℑ ℘  ⊃ √⊃  ∧ ℑ∈⊗   ℑℜ ⊃ ⊂ ⊃  ∧ 
≈� � ♥∈ ℑ∈ ⊕¬  ⊕⊆⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � 

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

  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅♥ ↓ � ⊃ ∈∉⊂∉∈∩ ⊕  ℑ  ⊃  ∅ ⊃ ⊕⊗� × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕ 

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

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

℘ ∉∈℘ ⊕  ∈⊃ ∈∩ ∪⊕ ℑ⊗⊆⊃ ¬ ∏  ⊕ ∉∅ √ℑ ⊂√⊕ ⊆⊕  ℑ ⊂⊂ ⊃ ⊄⊕ ×⊃ℑ∈⊗ 

×ℑ ∪ℑ ℜ ⊕ ⊕∈ ℘ ℑ   ⊃ ⊕⊗∉∏  ≈� ∗ � �ℑ∈⊗ ∪⊕ ⊆⊃ ¬ ∏  ⊕∉∅♥ ↓ � 

� ×ℑ � ↓ � ∪ℑ ℜ ⊕ ⊕∈ √⊕  ⊃ ∅ ⊃ ⊕⊗ℑ  ∪⊕ℜ ⊕  ℜ ⊃ ∈ℑ  ∧ ℘ ∉⊆ℜ ⊃ ∈ℑ 2 

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

⊕ √∉ ⊂∏  ⊃ ∉∈ ℑ ℘  ⊃ √⊃  ∧ ℑ∈⊗ ⊗∏  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅  ∪⊕ ℜ ⊃ ∈ℑ  ∧ ∉¬ ⊃ ⊗ ⊕ 

∪ℑ√⊕ ℜ ⊕ ⊕∈   ∏⊗ ⊃ ⊕⊗ ⊕¬ ⊕∈ ⊃ √⊕ ⊂∧ 
≈� � � � ♥∈ ∉∏ ⊂ℑℜ∉ ℑ  ∉2 

 ∧ 
≈� �ℑ ℘ ⊂∉ ⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈    ∏ ℘  ∏  ⊕ℑ∈⊗⊕ ⊂⊕ ℘ 2 

  ∉℘ ℑ  ℑ ⊂∧ ⊃ ℘ℑ ℘  ⊃ √⊃  ∧ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℑ∈∉⊗ ⊕ ⊃ ∈ 

♦ � ≥ ↓ �  ∉ ⊂∏  ⊃ ∉∈ ∪ℑ ℜ ⊕ ⊕∈ ∠  ∉∠∉ ⊕⊗� → ⊕ √⊕   ∪⊕ ⊂⊕  �∅ ⊕⋅ 

⋅∉ ⊄ ℑℜ∉∏  ∪⊕ ⊗ ⊕∩  ℑ⊗ ℑ  ⊃ ∉∈ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅  ∪⊕  ⊕ 

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

 ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊗ ⊕ ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ℜ ⊕∪ℑ√⊃ ∉ ℑ∈⊗ ∪⊕ ℘  ∧ 2 

 ℑ ⊂    ∏ ℘  ∏  ⊕ ∉∅  ∪⊕ ∉¬ ⊃ ⊗ ⊕ ℘ ∉ℑ  ⊃ ∈∩ ∪ℑ  ∈∉ℜ ⊕ ⊕∈ ℘ ∉∈2 

℘ ⊕  ∈⊕⊗� 

♥∈  ∪⊕ ∠  ⊕  ⊕∈∠ℑ∠ ⊕ �  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ♥ ↓ � � 

×ℑ � ↓ � ℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗ ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∪⊕   ∏ ℘  ∏  ⊕ℑ ∅  ⊕  

⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ∪ℑ√⊕ ℜ ⊕ ⊕∈ ⊕⊆∠∪ℑ  ⊃ ∨⊕⊗� ℑ∈⊗  ⋅∉  ∧∠⊕ ∉∅ 

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

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

⊗ ⊃  ℘ ∏   ⊕⊗� 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Πρεπαρατιον οφ ελεχτροδεσ 

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

⋅ℑ ∏  ⊕⊗ ∉ ∠  ⊕∠ℑ  ⊕ ∪⊕∉¬ ⊃ ⊗ ⊕℘ ∉ℑ  ⊃ ∈∩  ≈� � × ∪⊕ ⊃  ℑ∈⊃ 2 

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

♦ ≤⊂  ∉ ⊂∏  ⊃ ∉∈ � ∪⊕∈  ⊃ ∈ ⊕⊗ ⋅⊃  ∪ ⊗ ⊕ ⊃ ∉∈⊃ ∨⊕⊗ ⋅ℑ  ⊕ � × ∪⊕ 

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

ℑ⊆∉∏∈ ∉∅ ♦ � ♥ ≤⊂ � #� ♦ � ↓ ℑ∈⊗ ×ℑ≤⊂ � ⊃ ∈ �Β��√∉ ⊂∏⊆⊕ 

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

 ∉ ℑ ⊂ ⊆⊕  ℑ ⊂ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⋅ℑ ⊄⊕ ∠ ℑℜ∉∏ � � � ⊆∉ ⊂�←� 

× ∪⊕∈  ∪⊕ ∏ℜ    ℑ  ⊕ ⋅⊕  ⊕∠ ℑ ⊃ ∈ ⊕⊗ ⋅⊃  ∪ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ∉2 

⊂∏  ⊃ ∉∈ ⋅⊃  ∪ ℜ  ∏  ∪⊕ � ϒ∅  ⊕ ⊗  ⊃ ⊕⊗ℑ ��� ε � ∪⊕ ⊃  ℑ∈⊃ 2 

∏⊆  ∏ℜ    ℑ  ⊕  ⋅⊕  ⊕ ∪⊕ ℑ  ⊕⊗ ℑ ℑ∈ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕⊆∠⊕  ℑ 2 

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

 ⊃ ⊆⊕ � ∪⊕∈  ∪⊕  ℑ⊆∠ ⊂⊕ ⋅ℑ  ∪⊕ ℑ  ⊕⊗ ℑ  ∪⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕∅∉� ∪� 

2 .2  Ματεριαλ χηαραχτεριζατιον 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈�÷ ″ ⁄� ⋅ℑ ∏  ⊕⊗ ∉ ℑ∈ℑ ⊂∧∨⊕ ∪⊕ 

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

⁄� ↑ ϒ ÷2 ″ �  ∧∠ ⊕⊗ ⊃ ∅ ∅  ℑ ℘  ∉⊆⊕  ⊕ ⊕ ∇∏ ⊃ ∠∠ ⊕⊗ ⋅⊃  ∪ ≤∏ 2 ↔ Α 

 ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ℑ∈⊗ ∈⊃ ℘ ⊄⊕ ⊂∅ ⊃ ⊂  ⊕ � × ∪⊕ ⊕¬ ∏  ⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∉∅ 

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

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



♥ ↓ �  ∏  ⊃ ⊂⊕℘  ∧  ℑ ⊂ � Χ  � ηκλ�� ℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ ∧ ∏  2 

⊃ ∈∩ ∪⊕ ⊆⊕ ℑ  ∏  ⊕⊗⊃ ∈ ⊕∩  ℑ  ⊕⊗⊃ ∈ ⊕∈ ⊃  ⊃ ⊕ ∅  ∉⊆  ∪⊕⊕∇∏ ℑ 2 

 ⊃ ∉∈ ≈�� � �� 

Χ  � ηκλ� � 
Ι( ηκλ) 

Ι � ( ηκλ) 

� 
ν 6 

ν 

♥ 

Ι( ηκλ) 

Ι � ( ηκλ) 

− � 

��� 

⋅∪⊕  ⊕ Ι ( ηκλ) ⊃  ℑ ⊆⊕ ℑ  ∏  ⊕⊗ ⊃ ∈ ⊕∈ ⊃  ∧ ∉∅ � ηκλ� 

∠ ⊂ℑ∈⊕� Ι � � ηκλ� ⊃   ∪⊕   ℑ∈⊗ ℑ  ⊗ ⊃ ∈ ⊕∈ ⊃  ∧ ∉∅  ∪⊕ 

ϒ≥ × ↑   ℑ∈⊗ ℑ  ⊗ ∠∉⋅⊗ ⊕ ∠ℑ   ⊕  ∈ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ⊗ ℑ  ℑ�ℑ∈⊗ 

ν ⊃  ∪⊕ ∉ ℑ ⊂ ∈∏⊆ℜ ⊕ ∉∅ ⊕ ∅ ⊂⊕ ℘  ⊃ ∉∈� 

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

⋅⊕  ⊕ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ ⋅⊃  ∪ ℑ ≤ℑ⊆ℜ  ⊃ ⊗ ∩⊕ ≥���  ℘ ℑ∈∈⊃ ∈∩ 

⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠∧�≥∞ ↑ � �⊕ ∇∏ ⊃ ∠∠ ⊕⊗ ⋅⊃  ∪ ⊂ ⊃ ∈⊄ ÷ � 

 ℑ∧ ⊕∈⊕  ∩∧ ⊗ ⊃  ∠ ⊕   ⊃ √⊕ ℑ∈ℑ ⊂∧∨⊕  �∞⁄÷ � �↓¬ ⊃ ⊗ ⊕ ⊂∉ℑ⊗ ⊃ ∈∩ 

∉∅♥ ↓ � ℑ∈⊗ ×ℑ � ↓ � ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩  ⋅ℑ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧ ∏  2 

⊃ ∈∩ ÷2 ℑ∧ ∅ ⊂∏ ∉ ⊕  ℘ ⊕∈ � ÷ ″ ƒ� �× ∪⊕ ⊕  ⋅ℑ ℘ ∉∈⊗∏ ℘  ⊕⊗ 

∉∈ ℑ °∪ ⊃ ⊂ ⊃ ∠ ° • ���� ÷ ″ ƒ ≥∠ ⊕ ℘   ∉⊆⊕  ⊕ � 

2 .3  Αχχελερατεδ λιφε τεστσ 

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

℘ ∉⊆∠ℑ   ⊆⊕∈℘ ⊕ ⊂ ⊂ ∏∈⊗ ⊕ ∩ ℑ ⊂√ℑ∈∉  ℑ  ⊃ ℘℘ ∉∈⊗ ⊃  ⊃ ∉∈ℑ � 

ϒ�℘⊆ � ∏  ⊃ ∈∩ ×⊃ ∠ ⊂ℑ  ⊕ ℘ ℑ  ∪∉⊗ ⊕ � × ∪⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⋅ℑ  

 ∪⊕∈ ℑ∈∉⊗ ⊃ ℘ ℑ ⊂ ⊂∧ ∠∉ ⊂ℑ  ⊃ ∨⊕⊗⊃ ∈ � � � ⊆∉ ⊂�← ♦ � ≥ ↓ �  ∉ ⊂∏  ⊃ ∉∈ 

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

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

�ℑℜ∉∏ � � � ∂ � � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Σερϖ ιχε λιφε οφ ελεχτροδεσ 

� � � � �  ∞∅ ∅ ⊕ ℘ ∉∅ ∉¬ ⊃ ⊗ ⊕℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ 

♥ ⊃ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ ℑ ℘ ℘ ⊕ ∠  ⊕⊗ ∪ℑ  ≈�� � �� ⋅∪⊕∈  ∪⊕℘ ∉∈2 

 ⊕∈∉∅ ♥ ↓ � ⋅ℑ ⊂⊕   ∪ℑ∈ �� � � ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈� � ∪⊕ 

℘  ∧  ℑ ⊂ ∠∪ℑ  ⊕ ∉∅ ♥ ↓ � � ×ℑ � ↓ � ⊗ ⊕∠∉ ⊃   ⊕¬ ⊃   ⊕⊗ ℑ  Β 2 

×ℑ � ↓ � ℑ  ♥ ↓ � ⊗ ⊃   ∉ ⊂√⊕⊗ ⊃ ∈ ⊃ � × ∪ ⊃   ∧∠ ⊕ ∉∅ ℑ∈∉⊗ ⊕  

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

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

⋅ℑ ⊕¬  ⊕⊆⊕ ⊂∧ ⊂∉⋅�⊂⊕   ∪ℑ∈ �� ∪� � ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ 

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

♥ ↓ � ⊃ ∈  ∪⊕ ∉¬ ⊃ ⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ⋅∪⊕∈  ∪⊕ ℘ ∉∈ ⊕∈∉∅ 

♥ ↓ � ⊃  ⊆∉ ⊕  ∪ℑ∈ �� � � × ∪⊕ ⊂ ⊃ ∅⊕� ⊗ ⊕∈∉ ⊕⊗ ℑ  Σ �⊃  

∈∉⊆ℑ ⊂ ⊃ ∨⊕⊗ ℜ∧  ∪⊕ ⊂∉ℑ⊗ ⊃ ∈∩ ∉∅ ♥ ↓ � ⊃ ∈  ∪⊕  ⊕  ∏ ⊂  ⊃ ∈∩ 

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

∅  ∉⊆  ∪⊕ ℑ⊆∉∏∈∉∅ ♥ ↓ � ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ ℜ ⊕ ∅∉ ⊕ ℑ∈⊗ ℑ ∅  ⊕  

⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ ∧ ÷ ″ ƒ  ⊕   � × ∪⊕  ℑ∈⊗ ℑ  ⊗ ⊃ ∨⊕⊗ 

⊂ ⊃ ∅⊕ ⊃ ∈⊃  ⊃ ℑ ⊂ ⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕  ℑ∈⊗  ∪⊕∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ♥ ↓ � 

℘ ∉∈ ⊕∈ℑ ℑ ⊆ℑ¬ ⊃⊆∏⊆ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅�� � �× ∪ ⊃  ⊕ 2 

 ∏ ⊂  ⊃  ⊃ ∈ ℑ ∩∉∉⊗ ℑ∩  ⊕ ⊕⊆⊕∈ ⋅⊃  ∪  ∪⊕ ∠  ⊕ √⊃ ∉∏  

⋅∉ ⊄ ≈� � � �♥⊃ ℘ ⊂⊕ ℑ  ⊂∧  ∪∉⋅∈  ∪ℑ  � ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ 

⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈  ℑ  ⊕ ∉∅ ♥ ↓ � � ∪⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕ ⊗ ⊕ 2 

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

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

ℑ ℘  ⊃ √⊕ ℘ ∉⊆∠∉∈⊕∈♥ ↓ � � • ∪⊕∈  ∪⊕ ℘ ∉∈ ⊕∈∉∅ ♥ ↓ � 

⋅ℑ  ⊆∉ ⊕  ∪ℑ∈ �� � � ♥ ↓ � ⊃ ∈ ♥ ↓ � � ×ℑ � ↓ � ℘ ∉ℑ  ⊃ ∈∩  

⋅ℑ  ⊕∠∉  ⊕⊗ℑ �♥�×ℑ�↓ �  ∏  ⊃ ⊂⊕ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ ≈�� �♥∈ 

∉∏ ∠  ⊕√⊃ ∉∏  ⋅∉ ⊄ ≈� � ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ×ℑ⊃ ∈ 

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

×ℑ � ↓ � ∪ℑ ℜ ⊕ ⊕∈ ∅∉∏∈⊗� ⋅∪ ⊃ ℘ ∪℘ ∉∏ ⊂⊗∠  ∉ℜ ℑℜ ⊂∧ ⊃ ∈ ⊕  ∠  ⊕  

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

  ∉⊗ ⊕ ∅∉ ∪ ⊃  ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ � ″ ⊕  ∏ ⊂  ⊃ ∈∩ ∅  ∉⊆  ∪⊕ ℑℜ 2 

 ⊕∈℘ ⊕ ∉∅   ℑℜ ⊃ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℜ ∧ ×ℑ � ↓ � � ℘ ∉ℑ  ⊃ ∈∩  ∉∅ ��� � 

♥ ↓ �  ⊕∈⊗  ∉ ℜ ⊕ ℘ ∉  ∉⊗ ⊕⊗  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ ⊂∧ ℑ   ∪∉⋅∈ ⊃ ∈ 

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

×⊃ �♥ ↓ � ⊗ ⊕ ∠∉ ⊃ ⊃  ℑ ⊂  ∉ ⊗ ∉∏ℜ  ℑℜ ⊂⊕� ƒ⊃ ∩��  ∪∉⋅ ∪⊕ 

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

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

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

♥ ↓ � � ×ℑ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕� ♦∉⋅⊕ √⊕ �∠ ⊕ ⊕ ⊂ ⊃ ∈∩ 2∉∅ ∅ ∉∅ ∪⊕ 

℘ ∉ℑ  ⊃ ∈∩ ⊃  ∉ℜ  ⊕  √⊕⊗ ∅∉ ×⊃ �♥ ↓ � ⊕ ⊂⊕ ℘   ∉⊗ ⊕�  ∪⊕∈ ×⊃ 

ℜ ℑ  ⊕ ⊃ ⊕¬∠∉ ⊕⊗ ∉ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊕ ℑ∈⊗⊃ ℑ∈∉⊗ ⊃ ℘ ℑ ⊂ ⊂∧ ∠ℑ   ⊃ 2 

Φ ιγ .1  ≥ ℑ∈⊗ ℑ  ⊗ ⊃ ∨⊕⊗⊂ ⊃ ∅ ⊕  ⊃ ⊆⊕ℑ∈⊗♥ ↓ � ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ 

 ℑ  ⊕ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠  ⊕ ∠ ℑ  ⊕⊗ℑ  

��� ε ℑ ℑ∅∏∈℘  ⊃ ∉∈ ∉∅ ♥ ↓ � ℘ ∉∈ ⊕∈ 

Φ ιγ .2  ≥∞ ↑ ⊃⊆ℑ∩ ⊕ ∉∅⊕ ⊂⊕ ℘   ∉⊗ ⊕  

ℑ ∅  ⊕ ⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ 
�ℑ � ) ×⊃ ���� � ♥ ↓ � � �� � ×ℑ � ↓ � � ��ℜ� ) ×⊃ �♥ ↓ � 

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



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

 ⊃ ∉∈ ∉ ∅ ♥ ↓ � ℘ ∉ℑ  ⊃ ∈∩ ℜ∧ ×ℑ ℑ⊗⊗ ⊃  ⊃ ∉∈ ∪ℑ ℜ ⊕ ⊕∈  ⊕∠∉  ⊕⊗ 

⊃ ∈ ⊂ ⊃  ⊕  ℑ  ∏  ⊕≈�� � 

� � � � �  ∞∅ ∅ ⊕ ℘ ∉∅ ℘ ℑ ⊂℘ ⊃ ∈ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊕⊗ ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕ℑ∈⊗♥ ↓ � 

⊂∉  ℑ  ⊕ ∉∅ ×⊃ ���� � ♥ ↓ � � �� � ×ℑ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕  

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

��� ε �℘ ∉  ∉ ⊃ ∉∈ ∉∅  ∪⊕ ℜ ⊃ ∈ℑ  ∧ ∉¬ ⊃ ⊗ ⊕ ⊃  ⊕√⊕  ⊕� ℑ∈⊗ 

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

⊃ � ∉ ⊗ ⊕  ∉∅ ⊆ℑ∩∈⊃  ∏⊗ ⊕ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ ��� ε � 

♥∪ℑ ℜ ⊕ ⊕∈ ⊗ ⊕⊆∉∈   ℑ  ⊕⊗ ∪ℑ  ≈� � �� ℑ  ⊂∉⋅  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

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

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

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

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

℘ ∉ℑ  ⊃ ∈∩ � • ∪⊕∈ τ ∴��� ε � ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈  ℑ  ⊕ ⊗ ⊕ 2 

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

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

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

⋅∪⊕∈ τ ∴��� ε �  ∪⊕ ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅⊕ ∉∅ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕∈⊗  ∉ 

⊗ ⊕ ℘  ⊕ ℑ  ⊕ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � × ∪ ⊃  ⊕  ∏ ⊂ ℘ ℑ∈ ∈∉ℜ ⊕ 

 ⊃ ⊆∠ ⊂∧ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ ℜ ∧  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ℘ ∉ℑ  ⊃ ∈∩ � ƒ⊃ ∩� � 

 ∪∉⋅ℑ ≥∞ ↑ ⊆∉ ∠∪∉ ⊂∉∩∧ ∅∉ ×⊃ ���� � ♥ ↓ � � �� � 

×ℑ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠  ⊕ ∠ ℑ  ⊕⊗ ℑ ��� ε ℑ ∅  ⊕  ⊗ ⊕ ℑ ℘  ⊃ √ℑ 2 

 ⊃ ∉∈ � ≥⊃ ⊆⊃ ⊂ℑ  ∉ ƒ⊃ ∩� ��ℜ� �℘ ∉ℑ  ⊃ ∈∩ ⊗ ⊕  ℑ ℘ ∪⊆⊕∈∉℘ ℘ ∏   

⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ � ∂ ⊕  ℘ ⊕  ⊃ ≈��  ⊕ ∠ ∉  ⊕⊗  ∪ℑ  ⋅∪⊕∈  ⊕⊆2 

∠ ⊕  ℑ  ∏  ⊕ ⋅ℑ  ⊆∉ ⊕ ∪ℑ∈ ��� ε � ∪⊕ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈  ℑ  ⊕ ∉∅ 

×⊃ℜℑ  ⊕⊃ ∈ ℑ ⊃ ⊃ ∈℘  ⊕ ℑ  ⊕⊗ ℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂∧ �ℑ∈⊗ ℑ ℜ  ⊃   ⊂⊕ ∉ 

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

ℑ∈⊗ ∪⊕ ℜ ℑ  ⊕ ⊆⊕  ℑ ⊂� ×⊃ ↓ �  ∏  ⊃ ⊂⊕  ⊕ ∅ ⊂⊕ ℘  ⊃ ∉∈ ⋅⊕  ⊕ ∉ℜ 2 

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

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ≈� � ℑ∈⊗  ∪⊕ ⊗ ⊕ ∠ ∉ ⊃   ∠  ⊕ ∠ℑ  ⊕⊗ ℑ   ∏ ℘ ∪ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕∠  ∉℘ ⊕   ⊕⊗ℑ℘ ∉⊆∠ℑ ℘ ⊆∉ ∠∪∉ ⊂∉∩∧ � × ∪⊕  ⊕ 2 

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

∅  ∉⊆  ∪⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ×⊃ℜ ℑ  ⊕ ⋅ℑ  ∪⊕ ⊆ℑ ⊃ ∈  ⊕ ℑ  ∉∈ ∅∉ 

 ∪⊕ ⊗ ⊕  ⊕  ⊃ ∉ ℑ  ⊃ ∉∈ ∉∅ ℘ ∉ℑ  ⊃ ∈∩ ℑ⊗∪⊕  ⊃ ∉∈ � 

3 .2  ∆εαχτιϖατιον µ εχηανισµ οφ ανοδεσ 

Φ ιγ .3  ≥⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕ ℑ∈⊗♥ ↓ � ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈  ℑ  ⊕ ∉∅ 

×⊃ ���� � ♥ ↓ � � �� � ×ℑ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ℑ  

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

Φ ιγ .4  ≥∏  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅⊕ ⊂⊕ ℘   ∉⊗ ⊕∉∅ 

×⊃ ���� � ♥ ↓ � � �� � ×ℑ � ↓ � � ∠  ⊕∠ℑ  ⊕⊗ℑ ��� ε 

ℑ ∅  ⊕ ⊗ ⊕ ℑ ℘  ⊃ √ℑ  ⊃ ∉∈

  ƒ ∉⊆  ∪⊕ ℑℜ∉√⊕  ⊕  ∏ ⊂  � ⋅∉  ⊕ ℑ  ∉∈ ∅∉  ∪⊕ 

⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℑ∈∉⊗ ⊕ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂∧2 

 ⊃ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕⊗∏ ℘ ⊕⊗� ↓∈⊕⊃  ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅  ∪⊕ ℑ℘ 2 

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

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

⊃ ∈  ∪ ⊃ ∈∈⊃ ∈∩  ∪⊕ ⊗ ⊕∠∉ ⊃ ℑ∈⊗ ⊗ ⊕ ℘  ⊕ ℑ  ⊃ ∈∩ ⊃ ∈  ∪⊕ ℑ℘  ⊃ √⊕ 

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

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

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

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

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

× ∪⊕℘ ℑ  ℑ ⊂∧ ⊃ ∠  ∉℘ ⊕  ∅∉∉¬∧∩ ⊕∈ ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∈  ∪⊕ 

 ∏  ∅ℑ ℘ ⊕∉∅ ∉¬ ⊃ ⊗ ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  ≈�� � 

Σ � ♦ � ↓ ψ Σ2 ↓ ♦ � ♦ � � ⊕ ��� 

Σ2 ↓ ♦ ψ Σ2↓ � ♦ � � ⊕ ��� 

�� Σ2 ↓� ψ � Σ � ↓ � ��� 

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

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

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

 ∪ ⊕ ⊕  ⊕∠ � • ∪⊕∈  ∪⊕  ⊕∠ ��� ⊃  ⊕    ⊃ ℘  ⊕⊗� ∪⊕ ℑ ℘ 2 

℘ ∏⊆∏ ⊂ℑ  ⊕⊗⊃ ∈ ⊕ ⊆⊕⊗ ⊃ ℑ  ⊕ ∠  ∉⊗∏ ℘ Σ2 ↓ ♦ ⋅⊃ ⊂ ⊂ ℜ ⊕ ∏ ℜ ⊇ ⊕ ℘  

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

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

⊕ √∉ ⊂∏  ⊃ ∉∈ � × ∪⊕ ℘ ∉  ∉ ⊃ ∉∈ ∠  ∉⊗ ∏ ℘   ∉∅ ♥ ↓ � ℑ∈∉⊗ ⊕ ⊃ ∈ 

 ∪⊕ ↓ � ⊕√∉ ⊂∏  ⊃ ∉∈ � ♥ ↓ � ⊃ ∈⊕  ℘ ∉⊆∠∉∏∈⊗ ℑ∈⊗♥ ↓ � � 
� ⊗ ⊃  2 

 ∉ ⊂√ℑℜ ⊂⊕ ⊃ ∉∈ � ∪ℑ√⊕ ℜ ⊕ ⊕∈ ⊗ ⊕  ⊕ ℘  ⊕⊗ ℜ ∧ ↔ ∉ ∨ � ℑ∈⊗ ℑ 

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

⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ♥ ↓ � ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∪ℑ ℜ ⊕ ⊕∈ ∠  ∉∠∉ ⊕⊗ ≈�� �♥ 

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

∅ ℑ ⊃ ⊂∏  ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⊃  ⊗ ∉⊆⊃ ∈ℑ  ⊕⊗ ∅∉ ∪⊕ ×⊃ ��♥ ↓ � � 

×ℑ � ↓ � � ℑ∈∉⊗ ⊕ ∠  ⊕ ∠ℑ  ⊕⊗ℑ  ⊂∉⋅ ℑ∈⊗ ⊆⊕⊗ ⊃ ∏⊆  ⊕⊆∠ ⊕  ℑ 2 

 ∏  ⊕  �τ [ ��� ε � � 

≤∉  ⊕ ℑ 2← ∉∨ℑ∈∉ ⊕ ℑ ⊂ ≈�� 
∠  ∉∠∉ ⊕⊗ ∪ℑ   ∪⊕ ∈∉∈  ∉2 

⊃ ℘ ∪ ⊃ ∉⊆⊕   ∧ ∉∅  ∪⊕ ℑ℘  ⊃ √⊕ ∉¬ ⊃ ⊗ ⊕ ⋅ℑ  ⊃ ∈⊗ ⊃  ∠⊕∈ ℑℜ ⊂⊕  ∉ 

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

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

∈⊕  ∉∅∉¬∧∩⊕∈ ⊃ ∈ ≥∈↓ � � ξ ⊂ℑ   ⊃ ℘ ⊕ ⋅ℑ ∅ ⊃ ⊂ ⊂⊕⊗ℜ∧ ↓ ∩  ℑ⊗ 2 

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

×⊃ ��≥∈↓ � � ≥ℜ � ↓ � � ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ℑ∈⊗  ∪⊕ ℘ ∉ℑ  ⊃ ∈∩ ⊗ ⊕ 2 

# � � � # ∂ ∉ ⊂1��  λ 1�      ⁄⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℘ ∉ℑ  ⊃ ∈∩ ℑ∈∉⊗ ⊕ 



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

⊃ ∈∩ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃  ∅∉  ∪⊕ ≤∉ � ↓ � ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ∉¬ ⊃ ⊗ ⊕ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∪ℑ ℑ ⊂ ∉ ℜ ⊕ ⊕∈  ⊕ ∠∉  ⊕⊗ ℜ ∧ × ϒ →♣ ≈�� � × ∪ ⊃  

⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⊃  ∏ ⊃  ℑℜ ⊂⊕∅∉ ∪⊕ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℑ∈2 

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

�τ ∴��� ε � � 

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

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

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

 ⊃ ∉∈ ℑ  ⊕ ⊕   ⊕⊗� ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈∉∅ ⊕¬ ∏  ⊕ 

℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Χ  � ηκλ�� ∉∅ √ℑ  ⊃ ∉∏ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ∠ ⊂ℑ∈⊕ ⊃ ∈ 

 ∪⊕ ∏  ⊃ ⊂⊕℘  ∧  ℑ ⊂∉∅ ��� � ♥ ↓ � ⊗ ⊕∠∉ ⊃ ℑ ∅  ⊕ ⊗ ⊕ ℑ ℘  ⊃ √ℑ 2 

 ⊃ ∉∈ �♥⊃  ∪∉⋅∈  ∪ℑ ℑ ∅  ⊕ ∅ ℑ ⊃ ⊂∏  ⊕ ℑ    ∉∈∩ ⊂∧ ∠  ⊕ ∅ ⊕  2 

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

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

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

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

⋅∪ ⊃ ℘ ∪⊃ ∠  ∉ℜℑℜ ⊂∧ ∉∈⊕∉∅ ∪⊕ ⊆ℑ ⊃ ∈  ⊕ ℑ  ∉∈∉∅ ∪⊕ ∪ ⊃ ∩∪ 

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

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ � ″⊃ ℘ ∪ℑ  ⊗ ≈��  ⊕ ∠∉  ⊕⊗ ∪ℑ  � ∪⊕⊕ ⊂⊕ ℘   ∉∩ ℑ ⊂ 2 

√ℑ∈⊃ ∨⊕⊗ ⊗ ⊕∠∉ ⊃ ⋅⊃  ∪ ℑ ����� ∠  ⊕ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

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

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

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

ℑℜ∉√⊕ ⊕  ∏ ⊂  � 

Φ ιγ .5  ×⊕¬ ∏  ⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ ∏  ⊃ ⊂⊕℘  ∧  ℑ ⊂ 

⊃ ∈ ��� � ♥ ↓ � ⊗ ⊕ ∠∉ ⊃ ∠  ⊕ ∠ ℑ  ⊕⊗ℑ ��� ε

  ♦∉⋅⊕ √⊕ �  ∪⊕ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂  ∅∉ ∪⊕ ♥ 

ℑ∈⊗ ×ℑ ⊆⊃ ¬⊕⊗ ∉¬ ⊃ ⊗ ⊕ ℘ ∉ℑ  ⊃ ∈∩  ℑ  ⊕ ℑℜ  ∉ ⊂∏  ⊕ ⊂∧ ℘ ∉∈  ℑ  ∧ 

 ∉  ∪ℑ ∉∅  ∪⊕ ∠∏  ⊕ ♥ ↓ � ⊗ ⊕ ∠∉ ⊃  � × ∪⊕  ⊕  ∏ ⊂    ∪∉⋅ 

 ∪ℑ  � ∪⊕ ∠  ⊕ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∅ ����� ℑ∈⊗����� 

∠ ⊂ℑ∈⊕ � ⋅∪ ⊃ ℘ ∪ ⊕¬ ⊃   ⊃ ∈  ∪⊕∅ ⊂⊕  ∪  ℑ⊆∠ ⊂⊕ � ⊗ ⊃  ℑ∠∠ ⊕ ℑ   

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

× ∪⊕ ∅ ⊃ ∩∏  ⊕ ∉∈⊂∧ ⊗ ⊃  ∠ ⊂ℑ∧  ∪⊕ Χ  √ℑ  ⊃ ℑ  ⊃ ∉∈ ∅∉  ∪⊕ 

⊆⊃ ¬⊕⊗∉¬ ⊃ ⊗ ⊕℘ ∉ℑ  ⊃ ∈∩  ⋅⊃  ∪  ∪⊕ ♥ ↓ � ℘ ∉∈ ⊕∈∉∅ �� � � 

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

 ⊃ ∉∈ ∉∅ ×ℑ⊃ ∈  ∪⊕ ∏  ⊃ ⊂⊕⊂ℑ   ⊃ ℘ ⊕� ×ℑ⊃ ∠  ∉ℜℑℜ ⊂∧ ∠  ⊕ ∅ ⊕  2 

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

ℑ ����� ℑ∈⊗ ����� ∠ ⊂ℑ∈⊕ � × ∪⊕ ℑℜ∉√⊕  ⊕  ∏ ⊂  ∪∉⋅ 

 ∪ℑ ℜ∧  ∪⊕ ∉ ⊂∏ℜ ⊃ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∉∅ ×ℑ� ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ♥∉∈ 

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

Φ ιγ .6  ×⊕¬ ∏  ⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ ∏  ⊃ ⊂⊕℘  ∧  ℑ ⊂⊃ ∈ 

�� � ♥ ↓ � � �� � ×ℑ � ↓ � ⊗ ⊕ ∠∉ ⊃ ∠  ⊕ ∠ ℑ  ⊕⊗ℑ ��� ε 
π ) ′⊕ ∅ ∉ ⊕∅ ℑ ⊃ ⊂∏  ⊕� τ ) ϒ∅  ⊕ ∅ ℑ ⊃ ⊂∏  ⊕ 

℘ ⊂∉ ⊕ 2∠ ℑ ℘ ⊄⊕⊗∉∈⊕ ⊃ ∈ ⋅∪ ⊃ ℘ ∪ ×ℑ⊃ ℑℜ  ⊕∈ � ϒ∈⊗ ∪⊕ ⊕ 2 

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

 ⊃ ∉∈ ⊃ ∈⊕   ∉∅ ×ℑ � ↓ � ⋅∪ ⊃ ℘ ∪ ⋅ℑ  ∠  ∉∠∉ ⊕⊗ ℜ∧ ⊆ℑ∈∧ 

⋅∉ ⊄⊕   ≈� � � � �� � �� �♥ ∪∉∏ ⊂⊗ ℜ ⊕ ∈∉ ⊕⊗  ∪ℑ  ⋅⊃  ∪  ∪⊕ 

♥ ↓ � ℘ ∉∈ ⊕∈ ⊂⊕   ∪ℑ∈ �� � � ∪⊕ ∠  ⊕ ∅ ⊕  ⊕∈℘ ⊕ ∉∅ ����� 

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

 ⊕∈∉∅♥ ↓ � � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ∪⊕  ⊕ ℑ  ⊕  ⋅∉ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆∅∉ ∪⊕ ⊗ ⊕ ∩  ℑ⊗ ℑ 2 

 ⊃ ∉∈ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℑ∈∉⊗ ⊕ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ �∉∈⊕ 

⊃  ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∪⊕ℑ ℘  ⊃ √⊕∉¬ ⊃ ⊗ ⊕♥ ↓ � � ∪⊕∉ ∪⊕ ⊃  

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

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

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

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

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

  ∉⊗ ⊕ � 

�� ↓√⊕  ∪⊕ ⋅∪∉ ⊂⊕℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈  ℑ∈∩ ⊕�ℑ ℑ ⊕  ∏ ⊂  

∉∅ ∪⊕∪ ⊃ ∩∪⊕   ∉ ⊂∏ℜ ⊃ ⊂ ⊃  ∧ ℜ ⊕  ⋅⊕ ⊕∈ ♥ℑ∈⊗ ×ℑ ℜ ⊃ ∈ℑ  ∧ ∉¬2 

⊃ ⊗ ⊕� ∪⊕ ⊆⊃ ¬⊕⊗ ℘ ∉ℑ  ⊃ ∈∩ ⋅⊃  ∪ �� � ♥ ↓ � � �� � ×ℑ � ↓ � 

∠  ⊕  ⊕∈  ∪⊕ ∪ ⊃ ∩∪⊕    ℑℜ ⊃ ⊂ ⊃  ∧ � 

�� ♥∈  ∪⊕ ∠∏  ⊕ ♥ ↓ � ⊗ ⊕∠∉ ⊃  �  ∪⊕ ℘ ⊂∉ ⊕ 2∠ℑ℘ ⊄⊕⊗ 

∠ ⊂ℑ∈⊕ ����� ∠∉  ⊕   ∪⊕ ∪ ⊃ ∩∪⊕  ℘ ∉  ∉ ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕� 

″ ⊕  ∏ ⊂  ⊃ ∈∩ ∅  ∉⊆  ∪⊕ ∠  ⊕ ∅⊕  ⊕∈ ⊃ ℑ ⊂ ℑ ℘ ℘ ⊕   ∉∅ ×ℑ  ∉  ∪⊕ 

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

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

⊕ �ℑ∈⊗℘ ⊂∉ ⊕ 2∠ ℑ ℘ ⊄⊕⊗ ∠ ⊂ℑ∈⊕  ∏ ℘ ∪ ℑ ����� ℑ∈⊗ ����� 

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

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

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

♥ ↓ � ⊃ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗  ∉ ℜ ⊕ ∉∈⊕ ∉∅  ∪⊕  ⊕ ℑ  ∉∈∅∉ ∪⊕ 

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

℘ ∉⊆∠∉ ⊃  ⊃ ∉∈� 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ↔  ⊃   ∉ ∅ ♠� ↑⊃ ∈⊄ ♠� ′ℑ   ⊃   ⊃ ϒ � ⊕ ℑ ⊂� ∞⊆⊃   ⊃ ∉∈ ƒ ×♥″ 

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



  ∏ ⊗ ⊃ ⊕ ∉∈  ∪ ⊕∅ ∉⊆ℑ  ⊃ ∉∈ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉ ∅ ♥ ↓ � �×⊃ ↓ � ℜ ℑ  ⊕ ⊗ 

℘ ∉ℑ  ⊃ ∈∩ ≈♠  � ∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ����� ��� ����� � 

≈�  ″ ∉ ⊂⊕⋅⊃ ℘ ∨ ♠� ≤∉⊆∈⊃ ∈⊕ ⊂ ⊂ ⊃ ≤ � °⊂ℑ   ∈⊕ ∞ �⊕ ℑ ⊂� ≤∪ ℑ  ℑ ℘  ⊕  2 

⊃ ∨ℑ  ⊃ ∉∈ ⊗ ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⊗ ⊕  ∧∠ ⊕ ⁄≥ϒ ∠ ∉∏ ⊂⊕ ⊗ ⊕ ∩  ℑ∩ ⊕⊆⊕ ∈ 

⊗ ⊕ ↓ � ) ∇ � ← . ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ×⊃ �♥ ↓ � 2×ℑ � ↓ � ≈ ♠ � ∞⊂⊕ ℘ 2 

  ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ����� ��� ���� � 

≈�  ≤ℑ  ⊗ ℑ  ⊕ ⊂ ⊂ ⊃ƒ � ×ℑ¬ ⊃ ⊂ ° ℑ∈⊗ ≥ℑ √ℑ ⊂ ⊃ ϒ � ° ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅ ∉¬∧2 

∩ ⊕ ∈ ⊕ √∉ ⊂√⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⋅⊃  ∪ ⊂∉∈∩  ⊕  √⊃ ℘ ⊕ ⊂ ⊃ ∅ ⊕ ∏∈⊗ ⊕ ⊕ ¬2 

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

��� � 

≈�  × ϒ →♣ ⁄ ⊃ ℑ∈ � × ∪⊕ ∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅  ⊃  ℑ∈⊃ ∏⊆ ℑ∈∉⊗ ⊕ ℑ∈⊗ 

ℑ∈ℑ ⊂∧ ⊃ ∉ ∅⊃  ∈ℑ∈∉ 2   ∏ ℘  ∏  ⊕ ⊗℘ ∉ℑ  ⊃ ∈∩ ≈♠  � × ∪ ⊕ ≤ ∪ ⊃ ∈⊕  ⊕ 

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

��� ��� � 

≈�  ≤∉⊆∈⊃ ∈⊕ ⊂ ⊂ ⊃  ≤ ℑ∈⊗ ∂ ⊕  ℘ ⊕  ⊃♣ ° �≤ ∪ ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ ⁄≥ϒ2 

 ∧∠ ⊕∉¬∧∩ ⊕ ∈ ⊕ √∉ ⊂√⊃ ∈∩⊕ ⊂⊕ ℘   ∉⊗ ⊕ �℘ ∪∉ ⊃ ℘ ⊕∉ ∅ℑ℘ ∉ℑ  ⊃ ∈∩ ≈♠  � 

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

≈�  ↑ ℑ  ℑ ∨ ″ ℑ∈⊗ ↔  ∧ ℑ♠�← ∉∈∩ ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕♥ ↓ � �×ℑ � ↓ � ⊕ ⊂⊕ ℘ 2 

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

���� ��� ����� � 

≈�  ♦ ∝ ♠ ↑ � • ∝ ♠ ÷ � ≡ ♦ ∝ ≠ ″ � ⊕ ℑ ⊂�♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ 

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

⊕   ⊃ ⊕ ∅ ∉ ↓ � ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉ ∅  ⊃  ℑ∈⊃ ∏⊆ ℜ ℑ  ⊕ ⊗ ♥ ↓ � � ×ℑ � ↓ � 

℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� ���� � ����� � 

��� � 

≈�  ↔  ∧ ℑ ♠� ↔ ∏ ⊂⊕ ←� ↑  ℑ ∨ ″ �⊕ ℑ ⊂� ∞∅ ∅ ⊕ ℘ ∉ ∅℘ ∉ℑ  ⊃ ∈∩ ∪ ⊃ ℘ ⊄2 

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

∉ ∅ ♥ ↓ � 2 ×ℑ � ↓ � ℑ∈∉⊗ ⊕ ≈♠  � ♠ ϒ∠∠ ⊂ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ � ���� � 

�� ���� � 

≈�  ♦⊃ ∈⊕ ƒ � ≠ℑ  ∏ ⊗ ℑ ↑ � → ∉⊗ ℑ × �⊕ ℑ ⊂� ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ℜ ⊕ 2 

∪ ℑ√⊃ ∉∉ ∅ ∉¬ ⊃ ⊗ ⊕ 2℘ ∉ℑ  ⊕ ⊗ ⊆⊕  ℑ ⊂ ℑ∈∉⊗ ⊕ ≈♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ 

≥∉℘����� ���� ����� � 

≈��  ≥∪ ⊃ ∈ • ∉∉∈∩ 2℘ ∪∏ ⊂ℑ∈⊗ ≠ ∉∉∈ ≥∉∉∈2∩ ⊃ ⊂�≤ ∪ ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ 

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

℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ √ℑ∠ ∉ ⊗ ⊕ ∠ ∉ ⊃  ⊃ ∉∈ ≈ ♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘� 

���� ���� ����� � 

≈��  ♦ ∝ ♠ ↑ � • ∝ ♠ ÷ � ←∝ ≠ ° �⊕ ℑ ⊂�≥ ⊃ ℘ ⊄ ⊃ ∈∩ 2∏ ∠ ℜ ⊕ ∪ ℑ√2 

⊃ ∉  ℑ∈⊗  ∏  ∅ ℑ ℘ ⊕ ∅  ⊃ ℘  ⊃ ∉∈ ∉ ∅ ⊕ ⊂⊕ ℘   ∉∩ ℑ ⊂√ℑ∈⊃ ∨⊕ ⊗ ♥ƒ  ∪ ⊕ ⊕  

  ⊕ ⊕ ⊂⊃ ∈ ∅ ∉⊆⊃ ∈∩≈♠  � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ′⊕ ⊃ ⊇ ⊃ ∈∩����� �� ��� � 

≈��  ″ ∉∩ ⊃ ∈ ⊄ℑ∧ℑ ≠ ∞ � ↑ ∉  ∉∨∉√ℑ ↓ ∂ � ← ∉∏ ℜ∈⊂∈ ∞ →� ⊕ ℑ ⊂� 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ �  ℑ∈⊆⊃   ⊃ ∉∈ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠∧ ℑ∈⊗ 

÷2 ℑ∧ ∠∪ ∉ ∉⊕ ⊂⊕ ℘   ∉∈  ∠ ⊕ ℘   ∉ ℘ ∉∠ ⊃ ℘ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ 

♥ ↓ � � ×ℑ � ↓ � ∅ ⊃ ⊂⊆≈♠ � ♠ ≤ ∪ ⊕⊆ ≥∉℘� ƒℑ  ℑ⊗ ℑ∧ × ℑ∈� 

���� ��� ����� � 

≈��  ″ ∉∩ ⊃ ∈ ⊄ℑ∧ℑ ≠ ∞ ℑ∈⊗ ↑ ∉ ∉∨∉√ℑ ↓ ∂ � × ∪⊕  ∉ ⊂⊕ ∉ ∅ ∪∧2 

⊗  ℑ  ⊕ ⊗ ∉¬ ⊃ ⊗ ⊕  ⊃ ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗    ∏ ℘  ∏  ⊕ ∉∅ ⁄≥ϒ2 ∧∠ ⊕ 

∉¬ ⊃ ⊗ ⊕⊕ ⊂⊕ ℘   ∉℘ ℑ  ℑ ⊂∧  ≈♠  �∞⊂⊕ ℘   ∉℘ ∪ ⊃ ⊆ ϒ℘  ℑ����� ��� � 

��� � 

≈��  ♠∝ ♦ � °ϒ → ♦ ′ ℑ∈⊗ ≤ ♦ ∞→♣ ƒ ≠ � × ∪ ⊕ ⊕ ∅ ∅ ⊕ ℘ ∉∅ ×ℑ 

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

∉¬∧∩ ⊕ ∈ ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ♥ ↓ � ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ≈ ♠ � ″ ℑ  ⊕ ↑ ⊕  ℑ ⊂ 

↑ ℑ  ⊕  ⊃ ℑ ⊂  ϒ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � �� � 

�� � 

≈��  ♠ϒ →♣ ♣∏ ℑ∈∩ 2 ⋅ℑ∧ ℑ∈⊗ ″ ℑ ⊇ ⊕  ∪⋅ℑ ↔♠� × ∪ ⊕ ⊆∉ ⊂∧ ⊃ ℘∅ ∉ 2 

⊆ℑ  ⊃ ∉∈ ∉ ∅ ∈∉ℜ ⊂⊕ ⊆⊕  ℑ ⊂  ℑ∈⊗  ∪ ⊕ ⊃  ∉¬ ⊃ ⊗ ⊕  ∅  ∉⊆ ℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 

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

≥∉℘����� ���� ����� � 

≈��  ∂ ⊕  ℘ ⊕  ⊃♣ ° � ″ ∉ ⊂⊕⋅⊃ ℘ ∨ ♠� ≤∉⊆∈⊃ ∈⊕ ⊂ ⊂ ⊃ ≤ �⊕ ℑ ⊂� ≤∪ℑ  ℑ ℘ 2 

 ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ ⁄≥ϒ2 ∧∠ ⊕ ∉¬∧∩ ⊕ ∈ ⊕ √⊂∉√⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ) 
≤ ∪∉ ⊃ ℘ ⊕∉ ∅ ℜ ℑ  ⊕ ⊆⊕  ℑ ⊂ ≈♠  � × ∪⊕ ⊆∉℘ ∪ ⊃ ⊆⊃ ℘ ℑ ϒ℘  ℑ� ���� � 

��� ��� � 

≈��  ≤ ♦ ∞→♣ ↔ →� ↑ ⊕  ℑ ⊂ ϒ∈∉⊗ ⊕  ≈ ↑  � ≥∪ ℑ∈∩∪ ℑ ⊃� ∞ℑ   

≤ ∪ ⊃ ∈ℑ → ∉⊆ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

≈��  ƒℑ  ⊃ ℑ ← ϒ ⁄⊕� ′∉∉⊗   ♠ ƒ ℑ∈⊗ × ℑ  ℑ   ⊃ ≥ � ∞⊂⊕ ℘   ∉2 

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

 ⊃ ∉∈ ″ ∏ � � � ×⊃ �� � � � ξ� ≤⊕ ξ ↓ � �∉¬∧∩ ⊕ ∈ ⊕ √∉ ⊂∏  ⊃ ∉∈ ∅  ∉⊆ ℑ ℘ ⊃ ⊗ ⊃ ℘ 

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

≈��  ↔ ∉  ∨ ″ � → ⊕ ∅ ∅ ♦ ℑ∈⊗ ≥ ∏ ℘ ⊄ ⊃ ≥ � ϒ∈∉⊗ ⊃ ℘⊃  ⊃ ⊗ ⊃ ∏⊆ ∉¬ ⊃ ⊗ ⊕ 

∅ ⊃ ⊂⊆) ÷ °≥2  ∏ ⊗ ⊃ ⊕  ∉ ∅ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈   ℑ  ⊕ ℘ ∪ ℑ∈∩ ⊕  ℑ∈⊗ ↓ � 2 

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

≈��  ≤∉  ⊕ ℑ 2← ∉∨ℑ∈∉ ′ � ≤∉⊆∈⊃ ∈⊕ ⊂ ⊂ ⊃  ≤ ℑ∈⊗ ′ℑ   ⊃   ⊃ ϒ ⁄ � ≥⊕  2 

√⊃ ℘ ⊕ ⊂ ⊃ ∅ ⊕ ∉ ∅ ×⊃ �≥∈↓ � 2≥ℜ � ↓ � ℑ∈∉⊗ ⊕  ≈♠ � ♠ ϒ∠∠ ⊂ ∞⊂⊕ ℘ 2 

  ∉℘ ∪ ⊕⊆ ����� ��� ���� � 

≈��  × ϒ →♣ ⁄ ℑ∈⊗ ← ♥→ ÷ � × ∪ ⊕⊗ ⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉ ∅ 

≤∉ 2×⊃℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ℑ∈∉⊗ ⊕ ≈♠  � ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ≤∪⊕⊆⊃    ∧ � 

↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ���� � �� ��� � 

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

⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈⊗ ∠ ℑ   ⊃ √⊃  ∧ ∉ ∅∨⊃ ∈℘℘ ∉   ∉ ⊃ ∉∈ ≈♠  � ≤∉  ∉ ⊃ ∉∈ � 

���� ��� ��� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ⁄⊕ ∩  ℑ⊗ ℑ  ⊃ ∉∈ ℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ×⊃ ��♥ ↓ � � ×ℑ � ↓ � � ℘ ∉ℑ  ⊃ ∈∩ ℑ∈∉⊗ ⊕ 


