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

Σψντηεσ ισ οφ χατηοδε µ ατεριαλ Λι Μν� Ο� 

φορ λιτηιυµ2ιον βαττεριεσ βψ ηιγη2ενεργψ βαλλ µιλ λ ινγ 
≠ 
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≡ ♦ ↓ ∝ ♣∏ ⊃ 2∪ℑ ⊃ �周贵海� � ← ♥∝ ≠ ⊕ 2¬ ⊃ ℑ∈∩�刘业翔� 

�⁄⊕ ∠ ℑ   ⊆⊕∈∉∅ ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ≥℘ ⊃ ⊕∈℘ ⊕ ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ � 

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ∝ ⊃ ∈∩⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘ ⊆ℑ∈∩ ℑ∈⊕  ⊕⊗ ⊃ ∉¬ ⊃ ⊗ ⊕ℑ∈⊗ ← ⊃ � ≤ ↓ � ℑ   ℑ   ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂� ∪⊕ ∠  ⊕ ℘ ∏   ∉∉∅ ← ⊃↑ ∈ � ↓ � ℑ ℘ ℑ  ∪ ∉⊗ ⊕ 

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

℘ ⊃ ∈ℑ  ⊃ ∈∩ ∪ ⊕ℑ  2 ⊆⊃ ⊂ ⊂ ⊃ ∈∩ ∠ ∉⋅⊗ ⊕ ℑ ��� ε ∅ ∉�� ∪� ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ � ≥∞ ↑ �℘ ∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ℑ∈⊗ ℘ ∪ℑ  ∩ ⊕ 2⊗ ⊃  ℘ ∪ℑ  ∩ ⊕ 

⋅⊕  ⊕℘ ℑ   ⊃ ⊕ ⊗∉∏  ∉ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ∪⊕ ∠  ∉∠ ⊕   ∧ ∉ ∅ ← ⊃↑ ∈ � ↓ � ℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂� ″ ⊕  ∏ ⊂   ∪ ∉⋅  ∪ ℑ  ∪ ⊕  ∧∈ ∪⊕  ⊃ ∨⊕ ⊗ ⊆ℑ  ⊕  ⊃ ℑ ⊂� 

⋅∪ ⊃ ℘ ∪⊃ ∉ ∅  ℑ∈⊗ ℑ  ⊗ ∠ ⊃ ∈⊕ ⊂    ∏ ℘  ∏  ⊕�∠∉  ⊕   ⊕ ∪ ⊃ ∩∪  ⊕ √⊕   ⊃ ℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃    ∧ � × ∪ ⊕℘ ℑ∠ ℑ ℘ ⊃  ∧ ⊃ ∈ ∞≤2 ⁄↑ ≤��Β�� � � 

⊆∉ ⊂�← ← ⊃ °ƒ � ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊕ ⊗ ∏  ⊃ ∈∩∅ ⊃   ⊗ ⊃  ℘ ∪ ℑ  ∩ ⊕⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ⊗ ∉ ℜ ⊕��� ⊆ ϒ#∪�∩� 

[ Κεψ ωορδσ] ⊂ ⊃  ∪ ⊃ ∏⊆2⊃ ∉∈ ℜ ℑ   ⊕  ⊃ ⊕ �℘ ℑ  ∪ ∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂�∪ ⊃ ∩∪ 2⊕ ∈⊕  ∩∧ ℜ ℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

← ⊃ 2⊃ ∉∈ ℜ ℑ   ⊕  ⊃ ⊕  ∪ℑ√⊕  ⊕ ℘ ⊕∈ ⊂∧  ⊕ ℘ ⊕ ⊃ √⊕⊗ ℘ ∉∈ ⊃ ⊗ ⊕  2 

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

∠∉  ℑℜ ⊂⊕�℘ ∉⊆ ⊆⊕  ℘ ⊃ ℑ ⊂⊕ ⊂⊕ ℘   ∉∈⊃ ℘  ⊃ ∈℘ ⊕ ∪⊕℘ ∉⊆ ⊆⊕  ℘ ⊃ ℑ ⊂ 2 

⊃ ∨ℑ  ⊃ ∉∈ ∉∅ ≥∉∈∧ ⊂ ⊃  ∪ ⊃ ∏⊆2⊃ ∉∈ ℘ ⊕ ⊂ ⊂⊃ ∈ ���� � × ∪⊕℘ ∉⊆∠∉ 2 

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

∪ ⊃ ∩∪ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ ← ⊃ 2⊃ ∉∈ ⊃ ∈ ⊕  ℘ ℑ ⊂ℑ  ⊃ ∉∈�⊕¬  ℑ ℘  ⊃ ∉∈ � ℑ  ⊕ 

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

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

 ⊃ √⊕ ⊂∧ ℑ ∠  ⊕  ⊕∈ℑ  ⊕ ⊂ℑ∧⊕  2   ∏ ℘  ∏  ⊕⊗ ← ⊃ ≤∉↓ � 
≈� ℑ∈⊗ 

← ⊃ → ⊃ ↓ � 
≈� ℑ  ⋅⊕ ⊂ ⊂ ℑ   ∠ ⊃ ∈⊕ ⊂ 2   ∏ ℘  ∏  ⊕⊗ ← ⊃↑ ∈ � ↓ � 

≈� � 

ϒ ⊆∉∈∩ ∪⊕  ⊕ ℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂� ← ⊃ ≤∉↓ � ⊃ ⊕¬∠ ⊕∈ ⊃ √⊕ 

ℑ∈⊗ ← ⊃ → ⊃ ↓ � ⊃ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ∉  ∧∈ ∪⊕  ⊃ ∨⊕� ∉  ∪⊕ ⊃ ℑ∠∠ ⊂ ⊃ ℘ ℑ 2 

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

← ⊃↑ ∈ � ↓ � ⊃ ℑ ∠ ∉⊆⊃  ⊃ ∈∩ ℘ ℑ∈⊗ ⊃ ⊗ ℑ  ⊕∅∉℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ 2 

ℑ ⊂∉∅ ← ⊃ 2⊃ ∉∈ ℜ ℑ   ⊕  ⊃ ⊕ ℜ ⊕ ℘ ℑ∏  ⊕∉∅⊃  ∪ ⊃ ∩∪ √∉ ⊂  ℑ∩ ⊕�⊂∉∈∩ 

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

ℑ∈⊗∅  ⊕ ⊕ 2∠ ∉ ⊂ ⊂∏  ⊃ ∉∈ � 

× ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ⊆⊕  ∪∉⊗ ∉  ∧∈ ∪⊕  ⊃ ∨⊕ ← ⊃↑ ∈ � ↓ � 

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

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

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

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

 ∉ ∠  ⊕∠ℑ  ⊕ ← ⊃↑ ∈ � ↓ � ⊃  ∅∏ ⊂ ⊂ ⊆⊃ ¬ ⊃ ∈∩ ∉∅ ⊂ ⊃  ∪ ⊃ ∏⊆ ℑ∈⊗ 

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

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

⊃ ⊆∠  ⊕ ∩∈ℑ  ⊃ ∉∈ ⊆⊕  ∪∉⊗ ≈� � °⊕ ℘ ∪ ⊃ ∈⊃ ≈� ℑ∈⊗ ℘ ∉ 2∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ 2 

 ⊃ ∉∈ ≈� � × ∪⊕ ← ⊃↑ ∈ � ↓ � ⋅∪ ⊃ ℘ ∪ ∠ ∉  ⊕   ⊕ ⊕¬℘ ⊕ ⊂ ⊂⊕∈∠ ⊕  2 

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

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

 ∉  ∉ℜ  ℑ ⊃ ∈⊕⊗  ∪  ∉∏ ∩∪  ∪⊕ ℑℜ∉√⊕ ⊆⊕ ℑ∈� ♦∉⋅⊕√⊕ � 

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

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

♥∈  ⊕ ℘ ⊕∈∧⊕ ℑ  �∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜ ℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩ ∪ℑ  ⊕ 2 

℘ ⊕ ⊃ √⊕⊗ ⋅⊃ ⊗ ⊕ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ⊆ℑ  ⊕  ⊃ ℑ ⊂∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ≈� � �� � 

♥∈  ∪ ⊃  ⋅∉ ⊄ � ∪⊕∠  ⊕ ℘ ∏   ∉∉∅ ← ⊃↑ ∈ � ↓ � ⋅ℑ ∠  ⊕∠ℑ  ⊕⊗ 

ℜ∧ ∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩� × ∪⊕  ∠ ⊃ ∈⊕ ⊂    ∏ ℘  ∏  ⊕ 

← ⊃↑ ∈ � ↓ � ⋅ℑ  ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℜ∧ ℘ ℑ ⊂℘ ⊃ ∈ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ∠  ⊕ 2 

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

 ⊃ ∉∈ � × ∪⊕ ← ⊃↑ ∈ � ↓ � ∠∉⋅⊗ ⊕  ⋅ℑ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ ℜ∧ ÷2 

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

�≥∞ ↑ � ℑ∈⊗℘ ∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆� ϒ ∠  ∉ ∉ ∧∠⊕℘ ⊕ ⊂ ⊂� 

⊃ ∈ ⋅∪ ⊃ ℘ ∪  ∪⊕  ∧∈ ∪⊕  ⊃ ∨⊕⊗ ← ⊃↑ ∈ � ↓ � ⋅ℑ ∏  ⊕⊗ ℑ ℘ ℑ  ∪ 2 

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

⋅ℑ ℘ ℑ   ⊃ ⊕⊗ ∉∏  � × ∪⊕  ⊕  ∏ ⊂  ⊕¬∪ ⊃ ℜ ⊃  ⊕⊗  ∪ℑ  ∪⊕  ∧∈2 

 ∪⊕  ⊃ ∨⊕⊗ ← ⊃↑ ∈ � ↓ � ∠∉  ⊕   ⊕⊗ ∩∉∉⊗ ⊕√⊕   ⊃ ℜ ⊃ ⊂ ⊃  ∧ ∉∅ ⊕ ⊂⊕ ℘ 2 

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Σψντηεσ ισ τεχηνιθυεσ 

∞⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘ ⊆ℑ∈∩ ℑ∈⊕  ⊕ ⊗ ⊃ ∉¬ ⊃ ⊗ ⊕ � ↑ ∈↓ � � ℑ∈⊗ 

← ⊃ � ≤ ↓ � ⋅⊕  ⊕ ⊆⊃ ¬⊕⊗ ⊃ ∈ ℑ ⊆∉ ⊂ℑ  ℑ  ⊃ ∉ ∉∅ � ℑ∈⊗ ⊆⊃ ⊂ ⊂⊕⊗ 

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

∠ ⊂ℑ∈⊕  ℑ  ∧ ℜ ℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂� ± ↑2♥≥°� ⊕ ∇∏ ⊃ ∠∠ ⊕⊗ ⋅⊃  ∪ ℑ��� ⊆← 

∨⊃  ℘ ∉∈⊃ ℑ ∩  ⊃ ∈⊗ ⊃ ∈∩ ⊇ ℑ � × ∪⊕  ∉ ℑ  ⊃ ∉∈  ∠ ⊕ ⊕⊗ ∉∅  ∪⊕  ∏∈ 

⊗ ⊃  ℘ℑ∈⊗  ∪⊕⊇ ℑ  ⋅⊕  ⊕ ��� � ���  � ⊆⊃ ∈ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

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

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

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

 ⊂∉⋅⊂∧  ∉  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� × ∪⊕ ← ⊃↑ ∈ � ↓ � ∠ ∉⋅⊗ ⊕  

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

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘  ∏ ∠∠∉  ⊕ ⊗ ℜ∧  ∪ ⊕ ≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ ∉ ℑ  ∉ ∧ ∅ ∉°∉⋅⊗ ⊕  ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ∉∅ ≤ ≥ ∝ × 

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



2 .2  Χο µ ποσ ιτε ελεχτροδε πρεπαρατιον ανδ ελεχτρο2 

χηεµιχαλ χελ λ 

× ∪⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  ∉∅ ← ⊃↑ ∈ � ↓ � ℑ  

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

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

 ∏  ⊕ ∉∅ ← ⊃↑ ∈ � ↓ � � ℑ℘ ⊕  ∧⊂⊕∈⊕ ℜ ⊂ℑ ℘ ⊄ � ϒ ′� ℑ∈⊗ ∠∉ ⊂∧ ⊕ 2 

  ℑ ∅ ⊂∏ ∉ ∈⊕  ∪∧⊂⊕∈⊕ � °× ƒ ∞� � ⋅ℑ  ∠  ⊕   ⊕⊗ ⊃ ∈ ∉ ℑ ∅ ⊃ ⊂⊆ 

⋅⊃  ∪  ∪ ⊃ ℘ ⊄∈⊕  ∉∅ ��� ∗ ��� Λ ⊆  ∪ ⊃ ℘ ⊄∈⊕  ∉∈ ℑ  ∉ ⊂ ⊂⊕ � 

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

ω�← ⊃↑ ∈ � ↓ � �Β ω�ϒ′�Β ω�°× ƒ ∞� � ��Β��Β�� � × ∪⊕ 

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

 ∪⊕ ∉ ⊂∏  ⊃ ∉∈ ∉∅ � ⊆∉ ⊂�←← ⊃ °ƒ � ⊃ ∈ ℑ ∉ ⊂√⊕∈∉∅⊕  ∪∧⊂⊕∈⊕ 

℘ ℑ  ℜ∉∈ℑ  ⊕ � ∞≤ � ℑ∈⊗ ⊗ ⊃⊆⊕  ∪∧⊂ ℘ ℑ  ℜ ∉∈ℑ  ⊕ � ⁄↑ ≤ � � 

× ∪⊕ ⊕∠ ℑ  ℑ  ∉ ⋅ℑ  ⊆ℑ⊗ ⊕ ∅  ∉⊆ ℑ ≤⊕ ⊂∩ ℑ  ⊗ � ��� ∅ ⊃ ⊂⊆ � 

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

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

℘ ℑ   ⊃ ⊕⊗∉∏ ∉∏   ⊃ ⊗ ⊕ ∪⊕ ∩ ⊂∉√⊕ 2ℜ∉¬ � 

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

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

℘ ⊕ ⊂ ⊂� ← ⊃↑ ∈ � ↓ � ∠∉⋅⊗ ⊕  ⋅ℑ  ⊆ℑ⊗ ⊕ ℑ  ∠∉⋅⊗ ⊕  ⊆⊃ ℘  ∉ 2 

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

ℑ∈⊗ ⊕ ∅ ⊕  ⊕∈℘ ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Ξ2ραψ διφφραχτιον αναλψσ ισ 

ƒ⊃ ∩� � ⊃  ∪⊕ ∠ℑ   ⊕  ∈ ∉∅ ÷2 ℑ ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∅∉ ∪⊕ 

← ⊃↑ ∈ � ↓ �  ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℜ∧ ∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜ ℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩� ϒ⊂ ⊂ 

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

   ∏ ℘  ∏  ⊕∉∅ ← ⊃↑ ∈ � ↓ � � 

Φ ιγ .1  ÷ ″ ⁄ ∠ ℑ   ⊕  ∈ ∉∅ ← ⊃↑ ∈ � ↓ �  ∧∈ ∪⊕  ⊃ ∨⊕⊗ 

ℜ∧ ∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩ 

3 .2  Μορπηολογψ οφ Λι Μν 2 Ο 4 ποωδερ 

≥∞ ↑ ⊆⊃ ℘  ∉∩  ℑ∠∪ � ⊕ ⊕ ƒ⊃ ∩���  ⊕ √⊕ ℑ ⊂  ∪ℑ  ∪⊕ 

← ⊃↑ ∈ � ↓ � ∠∉⋅⊗ ⊕   ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℜ∧ ∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜℑ ⊂ ⊂ 

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

ℑℜ∉∏ � Λ ⊆ � 

3 .3  Χψχλιχ ϖολταµ µ ετριχ µ εασυρεµ εντ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ℘ ∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ �≤ ∂ � ∉∅ 

← ⊃ �∞≤2⁄ ↑ ≤2← ⊃ °ƒ � �← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂ ⋅⊃  ∪ √∉ ⊂  ℑ∩⊕  ℑ∈∩ 2 

⊃ ∈∩∅  ∉⊆ � � � ∗ � � � ∂ ℑ∈⊗ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕∉ ∅� ⊆ ∂ ��♥ 

Φ ιγ .2  ≥∞ ↑ ⊆⊃ ℘  ∉∩  ℑ∠∪ ∉∅ ← ⊃↑ ∈ � ↓ � ∠∉⋅⊗ ⊕  

 ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℜ ∧ ∪ ⊃ ∩∪ 2⊕∈⊕  ∩∧ ℜℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩ 

Φ ιγ .3  ≤∧℘ ⊂ ⊃ ℘√∉ ⊂  ℑ⊆ ⊆∉∩  ℑ⊆ ∅∉← ⊃ �∞≤2⁄ ↑ ≤2 

← ⊃ °ƒ � �← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂ ℑ  ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕∉∅ � ⊆ ∂ � 

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

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

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

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

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

← ⊃↑ ∈ � ↓ �  ∠ ⊃ ∈⊕ ⊂    ∏ ℘  ∏  ⊕� • ∪⊕∈ ℑ ⊆ℑ ⊂ ⊂ ∈∏⊆ℜ ⊕ ∉∅ 

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

   ∏ ℘  ∏  ⊕� ∪⊕⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ℑ⊗ ⊇ ℑ ℘ ⊕∈⊂ ⊃  ∪ ⊃ 2 

∏⊆ ⊃ ∉∈ ⊃  ⋅⊕ ℑ⊄ � • ⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕∉∅ ← ⊃ � ⊃ ∉∈ ⊃ ∈ ∉  ∪⊕ 

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

ℜ ⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕⊗ ℜ ∧  ∪⊕ ← ⊃ � ⊃ ∉∈ ∪ℑ  ∏   ∉∏∈⊗⊃  � ϒℑ 

 ⊕  ∏ ⊂  �  ∪⊕ ∠⊕ ℑ⊄  ∠ ⊂ ⊃  ⊃ ∈ ∉  ⋅∉ ∉∈  ∪⊕ ≤ ∂ ℘ ∏  √⊕ � 

× ∪⊕ ∠ ⊕ ℑ⊄  ∠ ⊂ ⊃  ⋅ℑ  ℑ ⊂ ∉ ℑ℘ ℘ ∉⊆∠ ℑ∈⊃ ⊕⊗ ℜ∧  ∪⊕  ⋅∉ 

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

← ⊃ � ← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂� ⊕ ⊕ ƒ⊃ ∩� �� �♥ ⊃ ℑ ⊂  ∉ ∉ℜ  ⊕  √⊕⊗∅  ∉⊆ 

ƒ⊃ ∩� �  ∪ℑ  ∪⊕  ∠ ⊃ ∈⊕ ⊂    ∏ ℘  ∏  ⊕ ← ⊃↑ ∈ � ↓ � ⊗ ⊃  ∠ ⊂ℑ∧ ⊕ 2 

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

3 .4  Χηαργε ανδ δισχηαργε προφιλε 

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

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

∅∉ ∪⊕ ← ⊃ �∞≤2⁄↑ ≤2← ⊃ °ƒ � �← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂ ℑ ℑ ℘ ∏   ⊕∈ 

∉∅ � � � ⊆ ϒ�℘⊆ � ⋅⊃  ∪ √∉ ⊂  ℑ∩⊕  ℑ∈∩⊕ ∉∅ � � � ∗ � � � ∂ ⊃  

∩ ⊃ √⊕∈ ⊃ ∈ ƒ⊃ ∩� � � 

♥ ⊃  ∪∉⋅∈  ∪ℑ   ∪⊕  ⊕ℑ  ⊕ ⋅∉ ∉ℜ√⊃ ∉∏ ∠ ⊂ℑ  ⊕ ℑ∏ ⊃ ∈ 

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



Φ ιγ .4  ≤∪ℑ  ∩⊕ 2⊗ ⊃  ℘ ∪ℑ  ∩ ⊕℘ ∏  √⊕ ∅∉ 

← ⊃ �∞≤2⁄ ↑ ≤2← ⊃ °ƒ � �← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂ 

 ∪⊕ ℘ ∪ℑ  ∩ ⊕ 2⊗ ⊃  ℘ ∪ℑ  ∩ ⊕ ℘ ∏  √⊕  ∅∉  ∪⊕ ← ⊃ �∞≤2⁄ ↑ ≤2 

← ⊃ °ƒ � �← ⊃↑ ∈ � ↓ � ℘ ⊕ ⊂ ⊂� × ∪⊕√∉ ⊂  ℑ ∩ ⊕∉∅ ∪⊕ ⋅∉ ∠ ⊂ℑ  ⊕ ℑ∏  

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

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

∠ ℑ ℘ ⊃  ∧ ∉∅  ∪⊕ ∅ ⊃   ⊗ ⊃  ℘ ∪ℑ  ∩ ⊕ ∅∉ ← ⊃↑ ∈ � ↓ � ℘ ℑ  ∪∉⊗ ⊕ ⊃  

��� ⊆ ϒ∪�∩� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

ℜ ℑ   ⊕  ⊃ ⊕ ∪ℑ√⊕ℜ ⊕ ⊕∈  ∧∈ ∪⊕  ⊃ ∨⊕⊗ℜ ∧ ℘ ℑ ⊂℘ ⊃ ∈ℑ  ⊃ ∈∩ ∪⊕∠  ⊕ 2 

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

  ∉ ⊂∧ ⊃ ℘ ⊆ℑ∈∩ℑ∈⊕  ⊕ ⊗ ⊃ ∉¬ ⊃ ⊗ ⊕� ↑ ∈↓ � � ℑ∈⊗ ← ⊃ � ≤ ↓ � ∠∉⋅2 

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

← ⊃↑ ∈ � ↓ � ∠  ⊕  ⊕∈ ⊕⊗⊃ ∈  ∪⊕ ∠  ⊕  ⊕∈⋅∉ ⊄ � ∪⊕ ∠  ∉℘ ⊕   

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

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

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

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

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

 ∪ℑ  ∪⊕ ← ⊃↑ ∈ � ↓ � ∠∉  ⊕   ⊕  ∩∉∉⊗ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ 2 

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

⊂ℑℜ ∉ ℑ  ∉ ∧ ℘ ⊕ ⊂ ⊂  ∪∉⋅  ∪ℑ  ∪⊕ ← ⊃↑ ∈ � ↓ � ℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕ 2 

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

  ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ℑ∠ ℑ ℘ ⊃  ∧ � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ≠ℑ ∨ℑ⊆⊃ ″ � ← ⊕ ℜ  ∏ ∈ →� ′∉∈∈⊕ ℑ∏ ↑ � ⊕ ℑ ⊂� ♦⊃ ∩∪ ∠ ⊕  ∅ ∉ 2 

⊆ℑ∈℘ ⊕ ← ⊃ ≤∉↓ � ∠ ∉ ⊃  ⊃ √⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠ � ♠ °∉⋅⊕  

≥∉∏  ℘ ⊕ ����� ������ ���� � 

≈�  ′ ∉∏   ⊕ ⊂∧ ↑ � ← ⊃ → ⊃ ↓ � 2ϒ ∠  ∉⊆⊃  ⊃ ∈∩ ℘ ℑ  ∪∉⊗ ⊕∅ ∉ ⊕ ℘ ∪ ℑ  ∩ ⊕ 2 

ℑℜ ⊂⊕⊂ ⊃  ∪ ⊃ ∏⊆ ℜ ℑ   ⊕  ⊃ ⊕  ≈♠ � ♠ °∉⋅⊕  ≥∉∏  ℘ ⊕ � ���� � �� 

��� ���� � ��� � 

≈�  ×ℑ  ℑ  ℘ ∉∈ ♠ ↑ � ← ⊃ 2 ⊆⊕  ℑ ⊂ 2∅  ⊕ ⊕  ⊕ ℘ ∪ ℑ  ∩ ⊕ ℑℜ ⊂⊕ ℜ ℑ   ⊕  ⊃ ⊕ ℜ ℑ  ⊕ ⊗ 

∉∈ ← ⊃ � � ξ ↑ ∈ � ↓ � ℘ ℑ  ∪∉⊗ ⊕ ℑ∈⊗ ℘ ℑ  ℜ∉∈ ℑ∈∉⊗ ⊕ ≈♠  � ♠ ∞⊂⊕ ℘ 2 

  ∉℘ ∪⊕⊆ ≥∉℘����� � ������ ���� � 

≈�  ∞∈⊗  ⊕  ° � ƒ⊃ ℘ ∪  ′ � ↔ ⊕⊆ ⊆⊂⊕  2≥ℑ ℘ ⊄ ≥ � ⊕ ℑ ⊂�♥∈∅ ⊂∏ ⊕ ∈℘ ⊕ 

∉ ∅ ∠  ∉℘ ⊕   ⊃ ∈∩ ∉∈  ∪ ⊕ ← ⊃ � ↑ ∈  ℑ  ⊃ ∉ ⊃ ∈  ∠ ⊃ ∈⊕ ⊂ ∠∪ℑ  ⊕  ∉ ∅  ∪ ⊕ 

 ∧  ⊕⊆ ← ⊃ � � ξ ↑ ∈ � � ξ ↓ � ≈♠ � ≥∉ ⊂ ⊃ ⊗ ≥ ℑ  ⊕ ♥∉∈⊃ ℘ � ���� � 

�� ���� � 

≈�  °ℑ  ⊄ ≠ ♠� ↔ ⊃ ⊆ ♠ ♣ � ↔ ⊃ ⊆ ↑ ↔�⊕ ℑ ⊂� ƒℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ 

← ⊃↑ ∈ � ↓ �  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ℜ∧  ∉ ⊂ 2∩ ⊕ ⊂ ⊆⊕  ∪∉⊗∅ ∉℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ 2 

ℑ ⊂ ∉ ∅ ⊆⊃ ℘  ∉ℜ ℑ   ⊕  ∧ ≈♠  �♠ °∉⋅⊕ ≥∉∏  ℘ ⊕ ����� ��� ��� � 

≈�  ÷♥ϒ ≠∉∈∩ 2∧ℑ ∉ � ϒ∈ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅⊂ ⊃  ∪ ⊃ ∏⊆ ⊃ ∉∈ ⊃ ∈ ⊕   ⊃ ∉∈ 

⊃ ∈ ∉  ∠ ⊃ ∈⊕ ⊂    ∏ ℘  ∏  ⊕ ← ⊃ 2 ↑ ∈2 ↓ ℘ ∉⊆∠ ∉∏ ∈⊗  ≈♠ � ♠ ∞⊂⊕ ℘ 2 

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

≈�  ← ⊃ ∏ • ℑ∈⊗ ƒℑ   ⊃ ℑ∩  ∉∈ ♣ ≤ �≥∧∈ ∪ ⊕  ⊃ ℑ∈⊗⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ 

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

ℜ∧  ∪ ⊕ °⊕ ℘ ∪ ⊃ ∈⊃ ∠  ∉℘ ⊕   ≈♠ � ♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘� ���� � 

������ ���� � ��� � 

≈�  °∞→♣ ≡∪ ∉∈∩ 2⊗ ∉∈∩� ♦ ∝ ♣∏ ∉ 2 ∉∈∩� ≠ ϒ →♣ ♠ ⊃ ℑ∈2∪∉∈∩� 

⊕ ℑ ⊂�≥∧∈ ∪⊕  ⊃ ∉∅℘ ℑ  ∪ ∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂← ⊃↑ ∈ � ↓ � ∅ ∉⊂ ⊃  ∪ ⊃ ∏⊆2 

⊃ ∉∈ ℜ ℑ   ⊕  ⊃ ⊕  ℜ∧ ℘ ∉∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩ ≈ ♠ � ♠ ≤⊕ ∈  ℑ ⊂ 

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

��� ���� � 

≈�  ⁄↓ →♣ ≠ ∏ ℑ∈2⊗ ℑ ℑ∈⊗ ↑ ϒ ÷ ∏ ⊕ 2 ⊆⊃ ∈∩� → ℑ∈∉ 2℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ 

⊆ℑ  ⊕  ⊃ ℑ ⊂ ∅ ∉⊆⊕ ⊗ℜ∧ ∪ ⊃ ∩∪ ⊕ ∈⊕  ∩∧ ℜ ℑ ⊂ ⊂ ⊆⊃ ⊂ ⊂ ⊃ ∈∩ ≈♠  � ↑ ℑ  ⊕  ⊃ 2 

ℑ ⊂  ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � ���� � �� 

��� ��� � 

≈��  ϒℜ⊗ ⊕ ⊂ ⊂ℑ ∉∏ ⊃ ↑ � ≤ ℑ ℘ ℘ ∉ ⁄ ℑ∈⊗ °⊕  ℘ ∪ ⊕  ∉∈2∩∏ ⊕ ∩ ℑ∈ ϒ � 

≥  ∏ ℘  ∏  ℑ ⊂ ℘ ∪ ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈⊗ ⊕ √⊕   ⊃ ℜ ⊂⊕ ∪∧⊗  ∉∩ ⊕ ∈ ℑℜ 2 

 ∉ ∠  ⊃ ∉∈ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ↑ ∩ � → ⊃ ⊃ ℘ ∪ ∈ℑ∈∉℘ ∉⊆∠ ∉ ⊃  ⊕ ⊆ℑ  ⊕ 2 

 ⊃ ℑ ⊂ ∧∈ ∪ ⊕  ⊃ ∨⊕ ⊗ ℜ∧ ⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ℑ ⊂ ⊂∉∧⊃ ∈∩ ≈♠ �♠ ϒ⊂ ⊂∉∧ 

ℑ∈⊗ ≤∉⊆∠∉∏∈⊗ ����� ������� ���� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥∧∈ ∪⊕  ⊃ ∉∅℘ ℑ  ∪∉⊗ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ← ⊃↑ ∈ � ↓ � ∅∉⊂ ⊃  ∪ ⊃ ∏⊆2⊃ ∉∈ ℜ ℑ   ⊕  ⊃ ⊕ 


