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

Κινετιχ µ εχηανισµ οφ ανοδιχ οξιδατιον οφ τανταλυµ ιν νιτρατε µ ελτσ 
≠ 

≡ ♦ ϒ →♣ ⁄⊕ 2∧∏ ℑ∈�张德元� � � � � ←∝ ⁄⊕ 2∠ ⊃ ∈∩�陆德平� � � ← ♥ ƒℑ∈∩�李  放� � � 

≤ ϒ♥ ← ⊃ �蔡  莉� � � ÷ ∝ ← ℑ∈2∠ ⊃ ∈∩�许兰萍� � � ← ♥→ ±⊃ ∈�林  勤� � 

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

′⊕ ⊃ ⊇ ⊃ ∈∩ ������ � ° �″ �≤ ∪ ⊃ ∈ℑ� 

� �♥∈  ⊃  ∏  ⊕ ∉∅ ϒ∠∠ ⊂ ⊃ ⊕⊗ °∪∧ ⊃ ℘ �♠ ⊃ ℑ∈∩¬ ⊃ϒ℘ ℑ⊗ ⊕⊆∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ � → ℑ∈℘ ∪ℑ∈∩ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] × ∪ ⊕ ⊗ ℑ  ℑ ∉ ∅ ℑ∈∉⊗ ⊃ ℘∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅  ℑ∈ ℑ ⊂∏⊆ ⊃ ∈ ∪ ⊃ ∩∪  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∈⊃   ℑ  ⊕ ⊆⊕ ⊂   ⋅⊕  ⊕ ⊕ ∩  ⊕   ⊕ ⊗ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ �� 

⊄ ⊃ ∈⊗ ∉ ∅ ∠  ∉ℜ ℑℜ ⊂⊕ ⊄ ⊃ ∈⊕  ⊃ ℘ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ � × ∪⊕ ⊕  ∏ ⊂   ∪∉⋅  ∪ℑ  ∪⊕ ∠  ∉℘ ⊕  ∅ ∉ ⊂ ⊂∉⋅ ∪⊕ ∠ ℑ  ℑℜ∉ ⊂ ⊃ ℘⊂ℑ⋅ Α � � κτ � ⋅∪ ⊃ ℘ ∪ ⊆⊕ ℑ∈ 

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

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

∅ ⊃ ⊂⊆ ∩  ∉⋅ ∪� × ∪ ⊕ ℜ  ⊕ ℑ⊄⊗ ∉⋅∈ ∉ ∅∅ ⊃ ⊂⊆⊕ ¬ ⊃   ⊃ ∈ ⋅∪∉ ⊂⊕∠  ∉℘ ⊕  � × ∪⊕∅ ⊃ ⊂⊆∉ℜ  ℑ ⊃ ∈⊕ ⊗ℑ  ⊕℘ ∉⊆∠ ∉ ⊕ ⊗∉ ∅ ∉  ∪∉ ∪∉⊆ℜ ⊃ ℘ Β 2 ×ℑ � ↓ � 

ℑ∈⊗ ×ℑ↓ ψ � 

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

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

×ℑ∈ ℑ ⊂∏⊆ ℘ ℑ∈ ℜ ⊕∉¬ ⊃ ⊗ ⊃ ∨⊕⊗ℑ  ⊂∉⋅  ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ∈2 

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

 ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ �� �� 8 #℘⊆ ≈� � ⋅∪ ⊃ ℘ ∪ ⊕∈ ⊃  ⊂⊕  ℑ∈ ℑ ⊂∏⊆ 

∩∉∉⊗℘ ∉  ∉ ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ ℑ∈⊗ ⊕ ⊂⊕ ℘   ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕� ℑ∈⊗ 

ℑ ⊂ ∉ ⊆ℑ⊄⊕ ⊃ ⊃⊆∠ ∉  ⊃ ℜ ⊂⊕  ∉ ∩ ⊕  ∪ ⊃ ℘ ⊄ ×ℑ � ↓ � ∅ ⊃ ⊂⊆ℑ  

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

⊕∈℘ ⊃  ℘ ∏⊆  ℑ∈℘ ⊕  ∪ℑ⊗ ℜ ⊕ ⊕∈ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ ≈� ∗ �� � ′∏  

 ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕  ℑ  ⋅∪ ⊃ ℘ ∪  ∪⊕ ⊃  ⊕¬∠ ⊕  ⊃ ⊆⊕∈  ⋅⊕  ⊕ 

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

⊄⊕ ∧ ∠ ℑ   ⊃ ∈  ⊕¬ ⊃ ⊂⊕ ⊆ℑ ℘ ∪ ⊃ ∈⊕  ∧ ∅∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∅ ⊃ ℜ ⊕  ∉∈ 

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

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

 ⊃ ⊆⊕  ⊕ � ≥∠ ⊃ ∈∈⊕  ⊕  ∉∅ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ � � �� ∗ � � �� ⊆ ⊆ � 

 ∪ ∉∏ ∩∪ ⋅∪ ⊃ ℘ ∪∅ ⊃ ℜ ⊕  ⊃ ∈⊇ ⊕ ℘ ⋅⊃  ∪ ∪⊕ ∠⊕ ⊕⊗∉∅�� ∗ ��� 

⊆� ⊆⊃ ∈ � ∪ℑ√⊕ ∉ ∏∈⊗ ⊕  ∩ ∉ ∪⊕∠  ⊕   ∏  ⊕∉∅� � � ↑ °ℑ�≥∉ 

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

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

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

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

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

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

℘ ∪⊕⊆⊃ ℘ ℑ ⊂∅ ⊃ ℜ ⊕  � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Ματεριαλ ανδ µ ετηοδ οφ εξπεριµ εντσ 

♥∈⊗∏    ⊃ ℑ ⊂ ∠∏  ⊕  ℑ∈ ℑ ⊂∏⊆  ⊂ℑℜ ⋅ℑ  ⊆ℑ⊗ ⊕ ℜ ∧ ° ↑ 

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

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

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

℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ⋅⊃  ∪  ∪⊕ ⊆⊕  ⊕   ∉∅ °♥⁄ ℘ ⊃  ℘ ∏ ⊃  � ℘ ℑ∈ ℜ ⊕ 

⊂ ⊃⊆⊃  ⊕⊗ ? � ε ℑℜ ∉√⊕ ∪ℑ  ∠ ⊕ ℘ ⊃ ∅ ⊃ ⊕⊗�♥∈ ∉ ⊗ ⊕  ∉ ℑ√∉ ⊃ ⊗ 

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

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

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

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

 ∪⊕ √∉ ⊂  ℑ ∩ ⊕ ∉ ⊕ ∉ ∩ ⊃ √⊕∈ ⊂⊕ √⊕ ⊂ ⋅⊃  ∪ ∪⊕∅ ⊃ ⊂⊆ ∪ ⊃ ℘ ⊄⊕∈2 

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

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

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

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

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

∅ ⊃ ⊂⊆∉ℜ  ℑ ⊃ ∈⊕⊗ ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ ⋅⊃  ∪ ⁄� ⊆ℑ¬ 2  ′ ÷2 

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

℘  ∉ ℘ ∉∠ ⊕� 

2 .2  Μετηοδ οφ κινετιχσ 

× ∪⊕ ∠  ∉ℜ ℑℜ ⊂⊕ ℘ ∉∈  ∉ ⊂   ⊕∠  ∉∅ ∠  ∉℘ ⊕   ∉∅ ℑ∈∉⊗ ⊃ ℘ 

∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ℑ∈ ℑ ⊂∏⊆ ℑ ⊕ ⊂⊕√ℑ  ⊕⊗ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⋅⊕  ⊕ℑ  

∅∉ ⊂ ⊂∉⋅� 

�� ϒ∈∉⊗ ⊃ ℘ ⊕ ℑ℘  ⊃ ∉∈ ≈� 

→↓ � 
� � ≈ ↓ � →↓ � � ⊕ ��� 

� 

� 
×ℑ� ≈ ↓ � 

� 

� 
×ℑ � ↓ � ��� 

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

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

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

 ⊃ ℑ ⊂ ℑ∈⊗⊕ ⊂⊕ ℘   ⊃ ℘ ⊃  ∧ ⊃ ∈ ⊂ ⊃ ∇∏ ⊃ ⊗∠∪ℑ  ⊕� ⋅∪ ⊃ ℘ ∪⊃ ⊂⊕  ⊂ ⊃ ⊄⊕ ⊂∧ 

 ∉ ℜ ⊕ ℘ ∉∈  ∉ ⊂   ⊕ ∠ ℜ ⊕ ℘ ℑ∏  ⊕⊃ ∠  ∉∩  ⊕   ⊕  ⊆∉ ⊕ ∇∏ ⊃ ℘ ⊄ ⊂∧ 

 ∪ℑ∈  ∪ℑ  ⊃ ∈√∉ ⊂√⊕⊗⊃ ∈  ∉ ⊂ ⊃ ⊗� 

♥∈  ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈ ∉∅ ⊄ ⊃ ∈⊕  ⊃ ℘ ∅∉ ∏  ∅ℑ ℘ ⊕ ⊕ ℑ ℘  ⊃ ∉∈ 

⊗Α�⊗τ � κφ� Α� ��� 

⋅∪⊕  ⊕ Α⊃  ∪⊕∅  ℑ ℘  ⊃ ∉∈  ⊕ ℑ℘  ⊕⊗ ℑ  ⊃⊆⊕ τ � κ ⊃  ℑ  ⊕ 

℘ ∉∈  ℑ∈ � φ( Α) ⊃ ℑ∅∏∈℘  ⊃ ∉∈ ⊗ ⊕  ⊕ ⊆⊃ ∈⊃ ∈∩ ∪⊕ ⊆⊕ ℘ ∪ℑ 2 

∈⊃ ⊆ ∉∅  ⊕ ℑ ℘  ⊃ ∉∈ ℑ∈⊗ γ ( Α) ⊃   ∪⊕ ⊃ ∈ ⊕ ∩  ℑ ⊂ ∅∉⊆ ∉∅ 

φ( Α) �⊃� ⊕� 

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

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



γ( Α) � Θ 
⊗Α 

φ( Α) 
= κτ ��� 

⋅∪⊕  ⊕ γ ( Α) , φ ( Α) ℑ  ⊕ �� ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∅∏∈℘  ⊃ ∉∈ 

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

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

×ℑℜ ⊂⊕ �� � ϒ  ∏⊆⊃ ∈∩ 

⊗∆�⊗τ � Χ ≅ ϑ ��� 

⋅∪⊕  ⊕ ∆⊃  ∪⊕ ∪ ⊃ ℘ ⊄∈⊕  ∉∅∅ ⊃ ⊂⊆� ϑ⊃  ∪⊕∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ 

℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ � Χ⊃ ℑ ℘ ∉∈  ℑ∈ � 

Ταβλε 1  �� ∠  ∉ℜ ℑℜ ⊂⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆∉∅ 

⊗ ∧∈ℑ⊆⊃ ℘ ∅∉ ∏  ∅ℑ ℘ ⊕ ⊕ ℑ℘  ⊃ ∉∈ 

↑ ⊕ ℘ ∪ ℑ∈⊃ ⊆ γ( Α) ρ 

→ ∏ ℘ ⊂⊕ ⊃ℑ∈⊗ 

∩  ∉⋅ ∪ 

� ⊂∩ �� � Α� ρ ��� � ��� � ��� � ��� � ��� � 
��� � ��� � � � � � � � � 

Α ρ ��� � ��� � ��� � 
� ���� �� 

⊂∩ � Α ρ � � �� 

⊂∩ ≈ Α�� � Α � 

≤ ∪ ⊕⊆⊃ ℘ ℑ ⊂ 
 ⊕ ℑ ℘  ⊃ ∉∈ 

� � �� � Α� � � ρ 

� � �� � Α � ρ 

�� � Α� � ρ 

�� � Α� � � � � 

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

� � � � ��� 

�2⊗ ⊃ ⊆ � 
⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ Α � 

�2⊗ ⊃ ⊆ � 
⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ 

Α� �� � Α�⊂∩ �� � Α � 

≈� � �� � Α � ���  ρ � ���� 

�2⊗ ⊃ ⊆ � 
⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ 

≈� � �� � Α � ���  ρ 

� � � Α� �� � Α � ��� 

≈�� � Α� ��� � � � 

≈�� � Α � � ��� � � � 

� ����

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

 ℑ ⊃ ∈ 

∆ τ � Χ Θ 
τ 

� 
ϑ(τ)⊗τ ��� 

× ∪⊕∈ Α⊃ ⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅� 

Α(τ) � 
∆ τ 

∆ ] 
� 

Χ Θ 
τ 

� 
ϑ(τ)⊗τ 

Χ Θ 
] 

� 
ϑ(τ)⊗τ 

� 

ϑ τ 
� 

# τ � + Θ 
τ 

τ 
� 

ϑ(τ)⊗τ 

ϑ τ 
� 

# τ � + Θ 
] 

τ 
� 

ϑ(τ)⊗τ 

��� 

⋅∪⊕  ⊕ ϑ τ 
� 

, τ � ℑ  ⊕  ∪⊕ ℘ ∉∈  ℑ∈℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ ℑ∈⊗ 

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

 ⊃ √⊕ ⊂∧ � × ∪⊕∈ ϑ(τ) ℘ ℑ∈ ℜ ⊕  ℑ∈ ⊂ℑ  ⊕⊗⊃ ∈ ∉ Α(τ) ℜ∧ ∈∏ 2 

⊆⊕  ⊃ ℘ ℑ ⊂⊃ ∈ ⊕∩  ℑ  ⊃ ∉∈ ⋅⊃  ∪ ℑ ℘ ∉⊆∠∏  ⊕ � κ , Τ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

⊃ ∈  ∪⊕ ∅ ⊃    ⊕ ∩  ⊕   ⊃ ∉∈ ⋅⊕  ⊕  ⊕ ∩  ⊕   ⊕⊗ ℑ∩ ℑ ⊃ ∈ ℜ ℑ  ⊕⊗ ∉∈ 

ϒ  ∪⊕∈⊃ ∏ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 

κ � Α⊕¬∠� � Ε�( Ρ Τ)� ��� 

⋅∪⊕  ⊕  Τ ⊃  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� Ε ⊃  ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ⊕∈⊕  ∩∧ � 

Α � Ρ ℑ  ⊕℘ ∉∈  ℑ∈ � 

♥⊆∏  ℜ ⊕ ∠ ∉ ⊃ ∈ ⊕⊗ ∉∏  ∪ℑ  ∪⊕ Θ 
] 

τ 
� 

ϑ(τ)⊗τ⊃ ∏∈2 

ℑ√ℑ ⊃ ⊂ℑℜ ⊂⊕� ∉ ∪⊕ ⊆ℑ¬� Θ 
τ 

⊆ℑ¬ 

τ 
� 

ϑ(τ)⊗τ � ⊃ ∏  ⊕⊗ ∉ ∏ℜ   ⊃ 2 

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

 ℑ℘ ∉√⊕  ⊕⊗� ⋅∪ ⊃ ℘ ∪ ⊕∈ℑℜ ⊂⊕  Α ⊂ℑ  ∩ ⊕ � ∪⊕∈ κ ⊂ℑ  ∩ ⊕ ⊃ ∈ 

 ∪∉  ⊕  τ ⊆ℑ¬ � ℜ∏  ⋅∪ ⊃ ℘ ∪ ⊗ ∉⊕  ∈∉ℑ ∅ ∅ ⊕ ℘  ∪⊕ ℑ√⊕  ℑ∩⊕ 

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

∉∅ ⊄ ⊃ ∈⊕  ⊃ ℘ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Τψπιχαλ ϑ(τ) ανδ χαλχυλατεδ Α(τ) πλοτσ 

× ⋅∉  ∧∠ ⊃ ℘ ℑ ⊂ ϑ2τ ∠ ⊂∉ ℑ∈⊗ ∪⊕ ⊃ ℘ ∉  ⊕  ∠ ∉∈⊗ ⊕∈Α 2 

τ ∠ ⊂∉ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩ � �♥⊃ ∅∉∏∈⊗ ∪ℑ  ∪⊕ √∉ ⊂  2 

ℑ∩⊕⊃⊆∠∉ ⊕⊗ ∪ℑ ℑ∈ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∈ ϑ( τ) ℑ  ∪⊕ ℜ ⊕∩ ⊃ ∈2 

∈⊃ ∈∩� 

Φ ιγ .1  × ∧∠ ⊃ ℘ ℑ ⊂ ϑ2 τ ℑ∈⊗ Α 2τ ∠ ⊂∉ ℑ ��� ε 

3 .2  Ρεγρεσσ ιον ρεσυλτσ υνδερ διφφερεντ ϖολταγεσ 

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

 ∪⊕ ∪ ⊃ ∩∪⊕   Ρε ℑ√ � ⋅∪ ⊃ ℘ ∪ ⊕ ∠  ⊕  ⊕∈⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ∉∅ ⊆ℑ  ⊕  ⊃ 2 

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

 ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕� � ϒℑ ⊆ℑ   ⊕ ∉∅∅ℑ ℘  � ∪⊕ Ρε ℑ √ ∉∅ℑ ⊂ ⊂ 

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

 ⊃ ∉∈ℑ  ⊕ ∠  ⊕   ∧ ∪ ⊃ ∩∪� 

Ταβλε 2  ″ ⊕ ∩  ⊕   ⊃ ∉∈  ⊕  ∏ ⊂  ∉∅ �� ∂ ��� ∂ ��� ⊆⊃ ∈ 

�� ∂ ��� ⊆⊃ ∈ 

γ( Α) 
Ρε ℑ√ 

″ ℑ∈⊄ 
ν ″ ⊕ 

�� ∂ ��� ⊆⊃ ∈ 

γ( Α) 
Ρε ℑ√ 

″ ℑ∈⊄ 
ν ″ ⊕ 

Α � � � ��� � 

� 
� � �� Α � � � ��� � 

� 
� � �� 

≈�� � Α� ��� 

� � � 

� � ��� � 

� 
� � �� 

≈�� � Α � ��� 

� � � 

� � ��� � 

� 
� � �� 

→ ∉ ⊕� Ρε ℑ√ ⊃ ℑ √⊕  ℑ∩ ⊕℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈∉ ∅  ∪ ⊕∅ ⊃    ⊕ ∩  ⊕  2 

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

 ⊃ ∉∈ � ℑ∈⊄⊃  ∪⊕ ℑ∈⊄ ∉ ∅ Ρε ℑ√ ℑ∈⊗ ν ″ ⊕ ⊃ ∈ �� ⊆⊕ ℘ ∪ℑ∈⊃  ⊃ ⊆ 

∅  ∉⊆ ∪ ⊃ ∩∪  ∉ ⊂∉⋅ 

3 .3  Ρεγρεσσ ιον ρεσυλτσ ιν διφφερεντ περιοδσ 

⁄ ⊃ ∅ ∅ ⊕  ⊕∈ Ε , Ρ � ν ″ ⊕ � Ρε ℑ √ ∉ℜ  ℑ ⊃ ∈⊕⊗⊃ ∈  ⊕∩  ⊕  2 

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

×ℑℜ ⊂⊕ � �♥⊃ ∉ℜ√⊃ ∉∏  ∪ℑ ⊕ ∅ ∅⊕ ℘  ∉∅ ⊕ ⊂⊕ ℘   ⊃ ℘√∉ ⊂  ℑ ∩ ⊕ 

ℑ∈⊗  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∈ κ ⊗ ⊃⊆⊃ ∈⊃  ∪⊕⊗ ℑ   ⊃⊆⊕ ∩ ∉ ⊃ ∈∩� 

⋅∪ ⊃ ℘ ∪ ⊃ ⊆∠ ⊂ ⊃ ⊕  ∪ℑ  ∪⊕  ⊕ ℑ  ⊕ ⊆∉ ⊕  ∪ℑ∈ ∉∈⊕ ⊄ ⊃ ∈⊕  ⊃ ℘ 

⊆⊕ ℘ ∪ℑ∈⊃ ⊆� 

× ∪⊕  ⊕ ∩  ⊕   ⊃ ∉∈  ⊕  ∏ ⊂   ℜ ⊕  ⋅⊕ ⊕∈ �� ∗ ��� ⊆⊃ ∈ 

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

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



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

∠  ∉℘ ⊕  � 

Ταβλε 3  ″ ⊕ ⊂ℑ  ⊃ ∉∈∉∅ Ε � κ � Ρε ℑ √ � ν ″ ⊕ √ 

 ⊃ ⊆⊕ ℜ ℑ  ⊕⊗∉∈ ⊆∉⊗ ⊕ ⊂ Α � � κτ 

×⊃ ⊆⊕ 
� ⊆⊃ ∈ 

Ε 

��⊄♠ # ⊆∉ ⊂ � � � 

κ �� ∂ 

� ⊆⊃ ∈ � � Ρε ℑ√ ν ″ ⊕ 
κ �� ∂ 

� ⊆⊃ ∈ � � 

� ∗ �� �� � ��� � � ��� � � � ��� � � � �� � � ��� � 

� ∗ �� �� � �� � � � ��� � � � ��� � � � �� � � ��� � 

� ∗ �� � � ��� � � ��� � � � ��� � � � �� � � ��� � 

� ∗ ��� � � ��� � � ��� � � � ��� � � � �� � � ��� � 

3 .4  Στρυχτυρε ανδ µ ορπηολογψ οφ οξιδε φιλµ σ 

÷ ″ ⁄  ∠ ⊕ ℘   ∏⊆ ∉∅  ∪⊕  ℑ⊆∠ ⊂⊕ ∉¬ ⊃ ⊗ ⊃ ∨⊕⊗⊃ ∈ ℘ ∉∈⊗ ⊃ 2 

 ⊃ ∉∈∉∅ �� ∂ ���� ε ∅∉ � ∪  ∪∉⋅  ∪ℑ  ∪⊕ ∉¬ ⊃ ⊗ ⊕ 

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

×ℑ↓ ψ � ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� �� � × ∪⊕   ∉∈∩ ℜ ℑ ℘ ⊄∩  ∉∏∈⊗⊃ ⊆2 

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

⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∪⊕ ℑ⊆⊕ ℑ⊆∠ ⊂⊕ ⋅⊃  ∪ ∪⊕∪⊕ ⊂∠ ∉∅ ≥∞ ↑ 

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

 ∪⊕ ⊃  ∪ ⊃ ℘ ⊄∈⊕  ⊃ ℑℜ∉∏ �� Λ ⊆ � ℑ∈⊗  ∪⊕  ⊕ ℑ  ⊕ ⊆⊃ ℘  ∉ 2 

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

ƒ⊃ ∩� �� � 

3 .5  Ρεγρεσσ ιον ρεσυλτσ αχχορδινγ το ελεχτρο µιγρα2 

τιον µ εχηανισµ 

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

κ ℜ = κ ⊗ / ( Ρ Τ) ��� 

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

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

Φ ιγ .2  ÷ ″ ⁄  ∠ ⊕ ℘   ∏⊆ ∉∅ ℑ∈ ℑ ⊂∏⊆ ∉¬ ⊃ ⊗ ⊕ 

Φ ιγ .3  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅℘  ∉  ⊕ ℘  ⊃ ∉∈ 

Φ ιγ .4  ↑⊃ ℘  ∉ 2∅ ⊃   ∏  ⊕ ℑ∈⊗ℑ  ℘℘  ℑ  ⊕  ∉∈ 

 ∏  ∅ ℑ ℘ ⊕ ∉∅ ℑ∈ ℑ ⊂∏⊆ ∉¬ ⊃ ⊗ ⊕  

�ℑ � ) ↑⊃ ℘  ∉ ∅ ⊃   ∏  ⊕��ℜ � ) ϒ ℘℘  ℑ  ⊕   

℘ ∉∈  ℑ∈ � ∪⊕∈ ⋅⊕ ∉ℜ  ℑ ⊃ ∈ 

κ ℜ = 
κ ⊗ 

Ρ Τ 
= 

Α⊕¬∠ (− Ε/ ( Ρ Τ)) 
Ρ Τ 

���� 

⊂∈� κ ℜ Ρ Τ� � ⊂∈ Α � Ε�� Ρ Τ� ���� 

κ � Τ ∉∅ �� ∂ ∉ℜ  ℑ ⊃ ∈⊕⊗⊃ ∈  ∪⊕∅ ⊃    ⊕∩  ⊕   ⊃ ∉∈ ℑ  ⊕ 

 ⊕∩  ⊕   ⊕⊗ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ���� � ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕ � � 

♥⊃  ∉ℜ√⊃ ∉∏   ∪ℑ  ∪⊕ ν ″ ⊕ ⊃  ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪∉ ⊕ ∉ℜ 2 

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

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

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

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

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

⊃ ∈ ∉¬ ⊃ ⊗ ⊕∅ ⊃ ⊂⊆� ϒℑ ⋅∪∉ ⊂⊕� ∪⊕ ν ″ ⊕ ⊃ ∈∉ℑ ∪ ⊃ ∩∪ ℑ  

⊕¬∠ ⊕ ℘  ⊕⊗� ′⊕ ℘ ℑ∏  ⊕  ∪⊕  ⊕ ℑ  ⊕ ⊆∉ ⊕  ∪ℑ∈ ∉∈⊕ ⊆⊕ ℘ ∪ℑ 2 

∈⊃ ⊆⊃ ∈√∉ ⊂√⊕⊗� ∉ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ κ ℑ∈⊗ Τ ⊗ ∉⊕  

∈∉∅∉ ⊂ ⊂∉⋅ ∞∇∈ � ��� ∉���� ⊃ ⊆∠ ⊂∧ � 

Ταβλε 4  ≥⊕ ℘ ∉∈⊗ ⊕ ∩  ⊕   ⊃ ∉∈  ⊕  ∏ ⊂   

ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ���� 

τ ⊆ℑ¬ � ⊆⊃ ∈ Ε��⊄♠ # ⊆∉ ⊂ � � � ν ″ ⊕ 

�� �� � � � � �� 

�� �� � � � � �� 

�� �� � � � � �� 

��� � � � � � �� 

4  ∆ΙΣΧΥΣΣΙΟΝ 

× ∪⊕ ∅ ⊃    ⊕ ∩  ⊕   ⊃ ∉∈ ∩ ⊃ √⊕   ∪⊕ ℜ ⊕  ∅ ⊃  ∉  ∪⊕ 

∠ ℑ  ℑℜ∉ ⊂ ⊃ ℘⊂ℑ⋅ ⊃ ∈ ℑ ⊂ ⊂℘ ℑ  ⊕ �′⊕ ℘ ℑ∏  ⊕ ∪⊕∉¬ ⊃ ⊗ ⊕ ∉∅ ℑ∈ ℑ 2 

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

∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ℑ∈ ℑ ⊂∏⊆  ∪∉∏ ⊂⊗ℜ ⊕ ∪⊕ ⊆∉√⊕⊆⊕∈∉∅ ℑ∈2 

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

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

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

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

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

⊃ ∈∩⊃  ∉ ⊆ℑ⊄⊕ ∏  ⊕ ⋅∪ ⊃ ℘ ∪ ∉∈⊕⊃ ∠  ⊃⊆ℑ  ∧ ℘ ∉∈  ∉ ⊂   ⊕∠ 

ℜ∧  ∪⊕ ⊃ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ � 

# � � � # ∂ ∉ ⊂1��  λ 1�    ↔ ⊃ ∈⊕  ⊃ ℘ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ℑ∈∉⊗ ⊃ ℘∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅ ℑ∈ ℑ ⊂∏⊆ ⊃ ∈ ∈⊃   ℑ  ⊕ ⊆⊕ ⊂  



ƒ∉⊕ ⊂⊕ ℘   ∉⊆⊃ ∩  ℑ  ⊃ ∉∈ �ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ • ℑ∩∈⊕  ∪⊕ ∉2 

 ⊕⊆ ≈�� � ∪⊕  ⊕⊃  

κ ℜ = 
� θκν ⊕ ( ν ℘ + ν ℑ ) ς 

Θ Φ 
= φ� ( ς) ���� 

⋅∪⊕  ⊕ θ ⊃ ⊕∇∏ ⊃ √ℑ ⊂⊕∈∈∏⊆ℜ ⊕ ∉∅∉¬ ⊃ ⊗ ⊕� κ ⊃  ∠⊕ ℘ ⊃ ∅ ⊃ ℘ 

℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ � Φ ⊃  ƒℑ  ℑ⊗ ℑ∧ ℘ ∉∈  ℑ∈� Θ ⊃  ⊗ ⊕∈ ⊃  ∧ ∉∅ 

∉¬ ⊃ ⊗ ⊕� ν ⊕ � ν ℑ � ν ℘ ⊃  ⊆⊃ ∩  ℑ  ⊃ ∉∈ ∅  ℑ℘  ⊃ ∉∈ ∉∅ ⊕ ⊂⊕ ℘   ∉∈ � 

℘ ℑ  ⊃ ∉∈ ℑ∈⊗ ℑ∈⊃ ∉∈  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ς ⊃ √∉ ⊂  ℑ∩⊕ ℘  ∉  ∪⊕ 

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

κ δ � Χ# ∆ � φ� � Τ� ���� 

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

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

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

∉∅ ∪⊕ ⊆ℑ ⊂ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ � 

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

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

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

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

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

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

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ƒ⊃ ∩� � ℑ∈⊗ ×ℑℜ ⊂⊕ � �ℑ  ∪⊕ ℜ ⊕ ∩ ⊃ ∈∈⊃ ∈∩ κ 

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

⊂ℑ  ∩ ⊕  κ ⊃ � × ∪⊕  ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ κ ℑ∈⊗ Τ ⊗ ∉⊕  ∈∉ 

∅∉ ⊂ ⊂∉⋅  ∪⊕ ϒ  ∪⊕∈⊃ ∏ ∅∉⊆∏ ⊂ℑ� ≤∉∈ ⊕ ∇∏ ⊕∈ ⊂∧ � ∪⊕⊂∉⋅ 

ν ″ ⊕ ∉∅ ⊕ ∩  ⊕   ⊃ ∉∈ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ���� ⊃ ∩ ℑ ⊃ ∈⊕⊗� ϒ 

∪ ⊃ ∩∪⊕  ν ″ ⊕ ℘ ℑ∈ ℜ ⊕ ∩ ℑ ⊃ ∈⊕⊗⊃ ∅ ∪⊕ ⊗ ℑ  ℑ ℑ  ⊕ ⊕ ∩  ⊕   ⊕⊗ℑ ℘ 2 

℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ���� � ⋅∪ ⊃ ℘ ∪ ∪∉⋅ ∪ℑ ⊕ ⊂⊕ ℘   ∉⊆⊃ ∩  ℑ 2 

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

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

⋅∪∉ ⊂⊕ ∠  ∉℘ ⊕  �≥∉ ∪⊕ ν ″ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗℘ ℑ∈ ∈∉ℜ ⊕ℑ ∪ ⊃ ∩∪ 

ℑ ⊕¬∠ ⊕ ℘  ⊕⊗� ♥∈  ∪⊕ ⊂ℑ  ∠ ⊕  ⊃ ∉⊗� κ ⊃  ∈∉ ∪ ⊃ ∈∩  ∉ ⊗ ∉ 

⋅⊃  ∪ ℜ ∉ ∪ Τ ℑ∈⊗ ς � Α� τ� ⊃ ∈℘  ⊕ ℑ  ⊕ ⊂ ⊃ ∈⊕ ℑ  ⊂∧ � ⋅∪ ⊃ ℘ ∪ 

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

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

× ∪⊕  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕ ∉ ∅ ×ℑ � ↓ � ⊃  �� �� 8 #℘⊆ � 

× ∪⊕ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ ∅ ⊃ ⊂⊆ ∉∅  ∪ ⊃ ⊕¬∠ ⊕  ⊃ ⊆⊕∈⊃ ℑℜ ∉∏ �� 

Λ ⊆ � ∉  ∪⊕ ⊕  ⊃   ℑ∈℘ ⊕ ∉∅∅ ⊃ ⊂⊆  ∪∉∏ ⊂⊗ ℜ ⊕ � � � ≅ �� �� 8 � 

ℜ∏   ∪⊕ ⊆⊕ ℑ  ∏  ⊕⊗ ⊕  ⊃   ℑ∈℘ ⊕⊃  ς� ϑ ] � � � � ≅ �� � 8 � 

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

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

 ∏ ⊂  ∉∅ ≥∞ ↑ �♥ ⊃  ∪∉∏ ∩∪  ∪ℑ   ∪⊕ ∠∉ ∉∏  ⊕¬ ∏  ⊕⊃  

∩ ⊃ √⊕∈  ⊃  ⊕  ∉ ℜ∧  ∪⊕ ℜ  ⊕ ℑ⊄⊗ ∉⋅∈ ∉∅  ∪⊕ ∅ ⊃ ⊂⊆ ≈� � × ∪⊕ 

⊕¬ ⊃   ⊕∈℘ ⊕∉∅ ℜ  ⊕ ℑ⊄⊗ ∉⋅∈ ∪ℑ ℜ ⊕ ⊕∈ ℘ ∉∈∅ ⊃ ⊆⊕⊗ℜ ∧  ∪⊕⊕¬2 

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

⊕ ℑ  ∧  ∉⊃⊆ℑ∩⊕ ∪ℑ   ∪⊕ℜ  ⊕ ℑ⊄⊗ ∉⋅∈⊕¬ ⊃   ⊃ ∈ ⋅∪∉ ⊂⊕∠  ∉2 

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

∅ ⊃ ⊕ ⊂⊗ ⊗ ⊕∈ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊃ ∈∩ ⋅∪⊕∈  ∪⊕ ∅ ⊃ ⊂⊆  ∪ ⊃ ℘ ⊄⊕∈� ≥∉� 

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

  ⊕ ∠�ℜ∏  ⊃ ℜ ⊕ ℘ ∉⊆⊕  ∉ ℜ ⊕ℑ ∅  ⊕ ⊂∉∈∩ ∠ ⊕  ⊃ ∉⊗� ϒ℘ ℘ ∉ ⊗ 2 

⊃ ∈∩  ∉  ∪⊕ ⊗ ⊃  ℘ ∏   ⊃ ∉∈ ℑℜ ∉√⊕�⊃ ℘ ℑ∈ ℜ ⊕  ⊕ ∅ ⊕   ⊕⊗  ∪ℑ  

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

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

⊕ ℑ ∩  ∉⋅ ∪ ∉∅∅ ⊃ ⊂⊆⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈∉∅ ∪⊕ Τ ℑ∈⊗ ς � 

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

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

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

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

⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℑ∈⊗ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℑ℘  ⊃ √ℑ  ⊃ ∉∈ ⊕∈⊕  ∩∧ � ♣⊕∈⊕  ℑ ⊂ ⊂∧ 

 ∠ ⊕ ℑ⊄ ⊃ ∈∩ 
≈� � 

Ε � Ε  � Ε ℑ � Ε  � εα. Ν ℑ � Ε  � εας Ν ℑ � ∆ 

���� 

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

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

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

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

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

♥∅ ⋅⊕⊂⊕ ε � � ≅ � � � ≅ �� � �� ≤ � α � � � � ≅ �� � �� 

⊆� ∪⊕ ℑ⊗ ⊃ ∏ ∉∅ℑ ℑ∈ ℑ ⊂∏⊆ ℑ  ∉⊆� � ς � �� ∂ � ∪⊕∈ ∆ 

� � Λ ⊆ � Ε ℑ � �� ⊄♠ � ⊆∉ ⊂� 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ±♥ϒ → ≡∪ ⊕ ∈2¬ ⊃ ∈∩� × ∪ ⊕ °⊂ℑ ⊆ℑ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ⊃ ∈ ≥∉ ⊂ ⊃ ⊗ ∞⊂⊕ ℘ 2 

  ∉∈⊃ ℘ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ ⊇ ⊃ ∈∩� ∞⊂⊕ ℘   ∉∈⊃ ℘♥∈⊗ ∏    ∧ 

° ⊕  ����� ���� � 

≈�  ↔ ℑ ⊂  ℑ ↔≤ � ↔ ℑ  ∧ℑ ⊂ ° ℑ∈⊗≥⊃ ∈∩∪ ↔≤ � ϒ∈∉⊗ ⊃ ℘∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅ 

 ℑ∈ ℑ ⊂∏⊆ ⊃ ∈ ℑ∇∏ ⊕ ∉∏  ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊕  ≈♠ � × ∪ ⊃ ∈ ≥∉ ⊂ ⊃ ⊗ ƒ⊃ ⊂⊆� 

���� ������� ��� � �� � 

≈�  ≠ ∏  ⊄ ⊃ ∈ ⊄ ⊃ ⊃ ∂ ° � ƒ⊃   ∉√ℑ ∞ ♣ � ↑ ℑ⊄∪ ℑ ⊂∉√ℑ ↑ ≠ ∏�⊕ ℑ ⊂� 

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

  ℑ  ⊕ ⊆⊕ ⊂  ≈♠  �♠ ϒ∠∠ ⊂ ≤∪ ⊕⊆ ∝≥≥″ � ���� � ����� � �� 

� �� � 

≈�  ϒ⊂ℜ ⊕ ⊂ ⊂ℑ ♠ ↑ ℑ∈⊗ ≥ℑ∈℘ ∪ ⊕ ∨ ↓ � × ∪ ⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℑ∠∠  ∉ℑ ℘ ∪∅ ∉ ∪ ⊕ 

℘ ∉∈  ℑ∈√∉ ⊂  ℑ∩ ⊕   ℑ∩ ⊕ ⊃ ∈ ℑ∈∉⊗ ⊃ ℘ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ≈♠ � ♠ ∞⊂⊕ ℘ 2 

  ∉℘ ∪⊕⊆ ≥∉℘����� ������� ���� � ��� � 

≈�  ↑ ∉∈ ⊕  ∉ ♥ � ƒ⊕  ∈ℑ∈⊗ ⊕ ∨ ↑ ℑ∈⊗ ϒ⊂ℜ ⊕ ⊂ ⊂ℑ ♠ ↑ � °∉ ⊕∅∉ ⊆ℑ 2 

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

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

≈�  °⊕  ⊕   ∉∈ ″ ≤ � ƒℑ   ⊕ ⊂ ⊂ • ↑ ♠ ℑ∈⊗ • ℑ⊗ ⋅∉  ∪ ↑ ∞ � 

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

≈♠  � × ℑ∈ ϒ♥↑ ∞ ����� ������� ����� � ���� � 

≈�  ≥∪ ⊃ ⊆⊃ ∨∏ ↔� × ∪∉⊆∠  ∉∈ ♣ ∞ � • ∉∉⊗ ♣ ≤ � ⊕ ℑ ⊂� ⁄ ⊃  ⊕ ℘  

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

∅ ⊃ ⊂⊆∉∈  ℑ∈ ℑ ⊂∏⊆ ≈♠  �°∪ ⊃ ⊂∉ ↑ ℑ∩ ϒ ����� ������ ���� 

� ��� � 

≈�  ϒ  ℑ∈∨ ϒ ℑ∈⊗ °∠ ℑ ⊂ℑ ℘ ⊃ ∉ ≤ � ϒ ∞≥ ℑ∈⊗∅ ℑ ℘  ∉ℑ∈ℑ ⊂∧ ⊃   ∏ ⊗ ∧ 

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

∈⊃   ⊃ ⊗ ⊕  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ≈♠ � ∂ ℑ ℘ ∏ ∏⊆ � ���� � �� ������� � 

���� � ���� � 

≈�  ♦ ∝ ϒ →♣ ≠ ∏∈2∪∏ ⊃ℑ∈⊗ ≠ ∝ ϒ →♠ ⊃ ⊕� ∞¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ⊕  ⊕ ℑ  ℘ ∪ 

∉ ∅ ℑ∈∉⊗ ⊃ ℘ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉∅  ℑ∈ ℑ ⊂∏⊆ ⊃ ∈ ⊆⊕ ⊂   ≈ ♠ � ≥∏  ∅ ℑ ℘ ⊕ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ � �� � �� � 

≈��  • ℑℜ ⊕ ♠ × � ≥ ∏  ⊗ ∧ ♣ ∞ � • ⊃  ⊕ ∞ ↑ � ⊕ ℑ ⊂� ϒ  ∠ ⊕ ℘ 2 

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

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

≈��  ← ♥→ ±⊃ ∈ � ≤ ♦ ∞→ → ⊃ ∈∩� ≠ ∞ • ⊕ ∈ �⊕ ℑ ⊂� ↔ ⊃ ∈⊕  ⊃ ℘∉ ∅ ∪∧2 

⊗  ∉∩ ⊕ ∈ ℑℜ  ∉ ∠  ⊃ ∉∈ ⊃ ∈ ∪∧⊗  ∉∩ ⊕ ∈   ∉ ℑ∩ ⊕ℑ ⊂ ⊂∉∧ ≈♠  �♠ ∝∈⊃ √ 

≥℘ ⊃ℑ∈⊗ ×⊕ ℘ ∪ ′⊕ ⊃ ⊇ ⊃ ∈∩����� ����� ��� � �� � 

≈��  ≡ ♦ ∝ ″⊃ 2∨∪ℑ∈∩� × ∪⊕ ≤∉  ∉ ⊃ ∉∈ ≥℘ ⊃ ⊕ ∈℘ ⊕ ∉ ∅ ↑ ⊕  ℑ ⊂ ≈ ↑  � 

�⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  � 

���� ��� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

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


