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

Σεπαρατινγ τιτανια φρο µ τρεατεδ σ λαγ βψ γραϖ ιτψ σεπαρατιον ορ φλοτατιον 
≠ 

↑ ϒ ♠∏∈2 ⋅⊕ ⊃ �马俊伟� � � � � ≥ ∝♥ ≡∪ ⊃ 2 ∉∈∩�隋智通� � � ≤ ♦ ∞→ ′⊃ ∈∩ 2℘ ∪⊕∈�陈炳辰� � 

�� �≥℘ ∪∉∉ ⊂ ∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂ℑ∈⊗ ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ � 

� �≥℘ ∪∉∉ ⊂ ∉∅ ″ ⊕  ∉∏  ℘ ⊕ℑ∈⊗ ≤⊃ √⊃ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� → ∉  ∪⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ � ≥∪⊕∈∧ℑ∈∩ ������ � ° �″ �≤ ∪ ⊃ ∈ℑ� 

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

⊆ℑ ⊃ ∈⊂∧ ⊃ ∈ ∠ ⊕  ∉√ ⊄ ⊃  ⊕� ⋅∪ ⊃ ℘ ∪ ℘ ∉∏ ⊂⊗ ℜ ⊕ ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊗ℑ∈⊗∩  ∉⋅∈ ℜ∧ ∉∠  ⊃ ⊆⊃ ∨⊃ ∈∩ ∪ ⊕∉∠ ⊕  ℑ  ⊃ ∉∈ ∅ ℑ ℘  ∉ ⊂ ⊃ ⊄⊕ ⊂ℑ∩ ℘ ∉⊆2 

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

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

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

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

ℑ∈ℑ ⊂∧∨⊃ ∈∩ �� � �� � ×⊃ ↓ � ⋅⊃  ∪ ℑ  ⊕ ℘ ∉√⊕  ∧ ∉ ∅ �� � �� � ℑ∈⊗ ℑ  ℑ ⊃ ⊂ ⊃ ∈∩ ℑ∈ℑ ⊂∧∨ ⊃ ∈∩ � � �� � ×⊃ ↓ � � ϒ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕ ℑ∈ℑ ⊂∧∨⊃ ∈∩ �� � 

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

[ Κεψ ωορδσ] ∩  ℑ√⊃  ∧ �∅ ⊂∉ ℑ  ⊃ ∉∈ � ⊂ℑ∩  

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

∉∅  ⊃  ℑ∈⊃ ∏⊆  ⊕  ∉∏  ℘ ⊕ ⊃  √ℑ∈ℑ⊗ ⊃ ∏⊆2 ⊃  ℑ∈⊃ ∏⊆ ℜ ⊕ ℑ  ⊃ ∈∩ 

⊆ℑ∩∈⊕  ⊃  ⊕� ϒℜ ∉∏ �� �  ⊃  ℑ∈⊃ ∏⊆ ⋅⊕  ⊕⊃ ∈ ⊃  ∉∈ ℘ ∉∈℘ ⊕∈2 

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

∈ℑ ℘ ⊕  ⊂ℑ∩ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ℑℜ ∉∏  �� � ×⊃ ↓ � ⋅⊕  ⊕ ∠  ∉2 

⊗ ∏ ℘ ⊕⊗ ≈� � × ∪⊕℘ ∉∈ ⊕∈∉∅ ×⊃ ↓ � ⊃ ∈  ∏ ℘ ∪  ⊂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∈⊗ ∠∉ ⊂ ⊂∏  ⊃ ∉∈ ∉∅⊕∈√⊃  ∉∈⊆⊕∈ � 

⁄∏ ⊕  ∉  ∪⊕ ⊗ ⊃  ∠ ⊕   ⊕⊗ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅  ⊃  ℑ∈⊃ ∏⊆ 

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

� � �� Λ ⊆� ℑ∈⊗℘ ∉⊆∠ ⊂⊕¬ ⊃ ∈ ⊕  ∅ℑ ℘ ⊃ ℑ ⊂ ℘ ∉⊆ℜ ⊃ ∈ℑ  ⊃ ∉∈ �⊃ ⊃  

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

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

♥∈  ∪ ⊃ ∠ ℑ∠ ⊕ �ℑ∈∉√⊕ ⊂ ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ∉ ⊕ ℘ ∉√⊕  ⊃  ℑ∈⊃ 2 

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

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

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

⊃ ∈∩ � × ∪⊕ ∠⊕  ∉√ ⊄ ⊃  ⊕ ⊃  ⊗ ⊕  ⊃ ∩∈⊕⊗ ℑ  ℑ  ⊃  ℑ∈⊃ ∏⊆2 ⊃ ℘ ∪ 

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

∠  ∉⊆∠  ⊂∧ � ∪⊕∈ ∠ ⊕  ∉√ ⊄ ⊃  ⊕ ℘ ∉∏ ⊂⊗ ℜ ⊕  ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ ∩  ∉⋅∈ 

ℑ∈⊗ ℘ ∉ℑ   ⊕∈⊕⊗ ℜ ∧ ∉∠  ⊃⊆⊃ ∨⊃ ∈∩  ∪⊕ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ℑ∈⊗ 

 ∪⊕ℑ∠∠  ∉∠  ⊃ ℑ  ⊕ ℑ⊗⊗ ⊃  ⊃ √⊕  ≈� � � � × ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉∅ ∠ ⊕  2 

∉√ ⊄ ⊃  ⊕ ∠∪ℑ  ⊕ ⋅ℑ ⊂ℑ  ∩ ⊕  ∪ℑ∈ �� Λ ⊆ �ℑ∈⊗ ∪⊕ ℘  ∧  ℑ ⊂  

ℑ∠∠ ⊕ ℑ  ⊕⊗ ℑ  ℘ ∉ℑ   ⊕∈⊃ ∈∩ ⊗ ⊕∈⊗  ⊃  ⊕  ∉ ⊕ ∇∏ ⊃ ℑ¬ ⊃ ℑ ⊂ ∩  ℑ ⊃ ∈ 

⊂ ⊃ ⊄⊕⊂∏⊆∠� 

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

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

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

ℑ∈⊗ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕⊃ ∈ ∩  ℑ ⊃ ∈  ⊃ ∨⊕∅∉⊂ ⊃ ℜ ⊕  ℑ  ⊃ ∉∈ � ϒ  ⊕⊆∠   

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

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

ϒ  ⊕ ℘ ⊕ ⊃ √⊕⊗ ℜ ⊂ℑ  ∅∏  ∈ℑ ℘ ⊕ ⊂ℑ∩ ℑ⊄⊕∈ ∅  ∉⊆ °ℑ∈∨∪ ⊃ 2 

∪∏ ℑ ♥ ∉∈ ℑ∈⊗ ≥ ⊕ ⊕ ⊂ ≤∉⊆∠ℑ∈∧ ⋅ℑ  ⊗  ⊃ ⊕⊗ ℑ∈⊗ ⊆⊃ ¬⊕⊗ 

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

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

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

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

⊆⊕∈⋅ℑ  ∉∠  ⊃ ⊆⊃ ∨⊕⊗� × ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ 

∉∏  ⊃ ∈ √⊕   ⊃ ℘ ℑ ⊂ ↑ ∉≥⊃ � ∅∏  ∈ℑ ℘ ⊕� ƒ∉⊕ ℑ ℘ ∪ ⊕¬∠ ⊕  ⊃⊆⊕∈ � 

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

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

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

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

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

∠⊕  ∉√ ⊄ ⊃  ⊕ ℘ ∉∏ ⊂⊗ ℜ ⊕  ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ℑ∈⊗ 

∩  ∉⋅∈ � 

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

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

 ⊃ �∉∠  ⊃ ℘ ⊆⊃ ℘  ∉ ℘ ∉∠⊕ ℑ∈⊗ ÷ ″ ⁄ � × ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  

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

⋅⊕  ⊕⊕¬ℑ⊆⊃ ∈⊕⊗ ∏∈⊗ ⊕ ≥∞ ↑ �♠≥ ↑2���ƒ� � 

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

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

℘ ⊂ℑ  ���� ∗ ��� Λ ⊆ ���� ∗ �� Λ ⊆ ��� ∗ �� Λ ⊆ � � �� 

Λ ⊆ �ℑ∈⊗ ∪⊕∈  ⊕ ∠ℑ  ℑ  ⊕⊗∉∈ ℑ∈ ÷ ≠ ≡2���� ≅ ���  ∪ℑ⊄2 

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

⊃ ∈℘ ⊂∏⊗ ⊕⊗ ÷ ƒ ♣2�� ∅ ⊂∉ ℑ  ⊃ ∉∈ ∏∈⊃ ℘ ⊕ ⊂ ⊂� ° ♦≥2�� ℑ ℘ ⊃ ⊗ ⊃ 2 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ����������  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉ ∅ ≤ ∪ ⊃ ∈ℑℑ∈⊗∠  ∉ ⊇ ⊕ ℘   ∏∠∠ ∉  ⊕ ⊗ℜ ∧  ∪ ⊕≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ 

∅ ∉″ ≥ ϒ    [ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



 ∧⊆⊕  ⊕ ℑ∈⊗ ♥″ 2��� ⊃ ∈∅  ℑ  ⊕⊗  ∠ ⊕ ℘   ∉∠∪∉ ∉⊆⊕  ⊕ � ×∉ 

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

 ⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕� ∪⊕�� ∗ �� Λ ⊆ ∩  ℑ ⊃ ∈ ⋅⊕  ⊕ ⊕ ⊂⊕ ℘  ⊕⊗� ⊕∠ 2 

ℑ  ℑ  ⊕⊗ ∉∈  ∪ℑ⊄ ⊃ ∈∩  ℑℜ ⊂⊕  ⊕∠ ⊕ ℑ  ⊕⊗ ⊂∧ ∏∈ ⊃ ⊂ ∠⊕  ∉√ ⊄⊃  ⊕ 

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

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

 ⊃ ⊆⊕ ℑ∈⊗ ⊗  ⊃ ⊕⊗⊃ ∈ ℑ ⊃ ℑ  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Μινεραλ χο µ πονεντσ ανδ χρψσ ταλ χηαραχτερισ τιχ 

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

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

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

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

∏⊆ ⊗ ⊃ ∉∠  ⊃ ⊗ ⊕�  ⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕ ℑ∈⊗  ∠ ⊃ ∈⊕ ⊂ ≈� � • ∪ ⊃ ⊂⊕  ∪⊕ 

∩  ℑ ⊃ ∈  ⊃ ∨⊕ � ℑ∠∠⊕ ℑ  ℑ∈℘ ⊕ ℑ∈⊗ ∇∏ ℑ∈ ⊃  ∧ √ℑ  ∧ � ∪⊕ ∩  ℑ ⊃ ∈ 

 ⊃ ∨⊕ ∉∅ ∠ ⊕  ∉√ ⊄ ⊃  ⊕⊃ ∈  ∪⊕ℑ  2 ⊕ ℘ ⊕ ⊃ √⊕⊗ ⊂ℑ∩ℑ  ⊕⊕¬  ⊕⊆⊕ 2 

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

∠ ⊕ ℑ  ℑ  ∅ ⊃ ∈⊕ ⊗ ⊕∈⊗  ⊃  ⊕  ∉  ∈∉⋅2 ∪ℑ∠ ⊕⊗ ∩  ℑ ⊃ ∈� °⊕  2 

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

 ⊃ ⊗ ⊕�⊕√⊕∈ ⋅ ℑ∠∠ ⊕⊗ ℜ∧  ∪⊕⊆ � × ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉∅  ⊃  ℑ 2 

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

√ℑ  ⊃ ℑℜ ⊂⊕�  ℑ∈∩ ⊃ ∈∩ ∅  ∉⊆ ⊕¬  ⊕⊆⊕ ⊂∧ ∅ ⊃ ∈⊕  ∉  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ 

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

�ℜ � � °⊕  ∉√ ⊄ ⊃  ⊕ ∩  ℑ ⊃ ∈∩  ∉⋅ ⊂ℑ  ∩ ⊕ ℑ∈⊗ ⊆∉ ⊕ ∏∈⊃ ∅∉⊆ 

ℑ ∅  ⊕ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ � × ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∈∩ ∇∏ ℑ∈ ⊃  ∧ ℑ∠ 2 

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

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

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

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

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

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

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

⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � � ×ℑℜ ⊂⊕ � ⊂ ⊃    ∪⊕ ∞⁄≥ ℑ∈ℑ ⊂∧ ⊃  ⊕ 2 

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

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

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

 ⊃ ⊗ ⊕� ⊃  ℑ∈ℑ∏∩ ⊃  ⊕ ℑ∈⊗  ∠ ⊃ ∈⊕ ⊂ ⋅⊕  ⊕ ℑ∈ℑ ⊂∧∨⊕⊗ �� ��� � � 

� � �� � ℑ∈⊗� � �� � ×⊃ ↓ � � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

Ταβλε 1  ≤∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈∉∅  ⊕ ℑ  ⊕⊗ ⊂ℑ∩ � � � 

≤∉⊆∠ ∉∈⊕ ∈ ≤∉∈ ⊕ ∈ ≤∉⊆∠ ∉∈⊕ ∈ ≤∉∈ ⊕ ∈ 

≤ℑ↓ �� � �� ∂ � ↓ � � � �� 

≥⊃ ↓ � �� � �� ƒ⊕↓ � � �� 

↑ ∩↓ � � �� ↑ ∈↓ � � �� 

ϒ⊂ � ↓ � �� � �� ≥ � � �� 

×⊃ ↓ � �� � �� ↔ � ↓ � � ��

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

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

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

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

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

  ⊕ ℑ  ⊕⊗ ⊂ℑ∩� 

Φ ιγ .1  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ℑ  2 ⊕ ℘ ⊕ ⊃ √⊕⊗ℑ∈⊗  ⊕ ℑ  ⊕⊗ ⊂ℑ∩ 
�ℑ � � �ℜ � ) ϒ 2 ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ⊂ℑ∩��℘ � � �⊗ � ) × ⊕ ℑ  ⊕ ⊗ ⊂ℑ∩� � ) °⊕  ∉√ ⊄ ⊃  ⊕�� ) ×⊃ 2 ⊃ ℘ ∪ ⊗ ⊃ ∉∠  ⊃ ⊗ ⊕�� ) ×⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕�� ) ≥∠ ⊃ ∈⊕ ⊂ 

Ταβλε 2  ≤∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈∉∅ ⊆ℑ ⊇ ∉ ⊆⊃ ∈⊕  ℑ ⊂      � � � 

°∪ℑ  ⊕ ≤ℑ↓ ≥⊃ ↓ � ↑ ∩↓ ϒ⊂ � ↓ � ×⊃ ↓ � ∂ � ↓ � ƒ⊕↓ ↑ ∈↓ ≥ ↔ � ↓ 

°⊕  ∉√ ⊄ ⊃  ⊕ �� � �� � � �� � � �� � � �� �� � �� � � �� � � �� � � �� � � �� � � �� 

≥∠ ⊃ ∈⊕ ⊂ � � �� � � �� �� � �� �� � �� � � �� � � �� � � �� � � �� � � �� � 

×⊃ 2 ⊃ ℘ ∪ ⊗ ⊃ ∉∠  ⊃ ⊗ ⊕ �� � �� �� � �� �� � �� �� � �� �� � �� � � �� � � �� � � �� � � �� � � �� 

×⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕ �� � �� �� � �� � � �� �� � �� � � �� � � �� � � �� � � �� � � �� � � �� 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥⊕∠ℑ  ℑ  ⊃ ∈∩ ⊃  ℑ∈⊃ ℑ∅  ∉⊆   ⊕ ℑ  ⊕⊗ ⊂ℑ∩ ℜ∧ ∩  ℑ√⊃  ∧  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∉∅ ⊂∉ ℑ  ⊃ ∉∈



Ταβλε 3  ≤∉∈ ⊕∈ ∉∅ ⊆⊃ ∈⊕  ℑ ⊂ ∠∪ℑ  ⊕ ℑ∈⊗ 

⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ×⊃ ↓ � 

↑⊃ ∈⊕  ℑ ⊂  ∉  ω� � 
×⊃ ↓ � ⊃ ∈ 

⊆⊃ ∈⊕  ℑ ⊂ � � 

×⊃ ↓ � ⊃ ∈ 

 ∉  ℑ ⊂� � 

⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉ ∅ 

×⊃ ↓ � � � 

°⊕  ∉√ ⊄ ⊃  ⊕ �� � � �� � �� �� � �� �� � �� 

≥∠ ⊃ ∈⊕ ⊂ � � � � � �� � � �� � � �� 

×⊃ 2 ⊃ ℘ ∪ ⊗ ⊃ ∉∠  ⊃ ⊗ ⊕ �� � � �� � �� � � �� � � �� 

×⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕ �� � � � � �� � � �� �� � �� 

♥ ∉∈ ℜ ⊕ ℑ⊗ � � � 

ϒ ⊆∉ ∠∪ ∉∏ ∠∪ ℑ  ⊕  �� � � 

×∉ ℑ ⊂ ��� �� � �� ��� 

3 .2  Σιζε χηαραχτερισ τιχσ ανδ λιβερατιον οφ τρεατεδ 

σ λαγ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊃ ∨⊕℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ∠ ⊕  ∉√ ⊄⊃  ⊕ 

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

⋅∪∉ ⊕ ∩  ℑ ⊃ ∈ ⊃ ℑ ⊂⊆∉ ∅ ⊃ ∈⊕⊃ ∏∈⊕√⊕∈ ≈� � ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ 

⊃ �� ∗ �� Λ ⊆ �ℑ∈⊗ ∪⊕ℑ√⊕  ℑ∩ ⊕∩  ℑ ⊃ ∈  ⊃ ∨⊕⊃ �� Λ ⊆ �≥∉ 

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

 ⊃ ⊆⊕ � 

Φ ιγ .2  ≥⊃ ∨⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘℘ ∏  √⊕∉∅  ⊕ ℑ  ⊕⊗ ⊂ℑ∩

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

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

ℜ∏  ⊃ ∉∈ ⋅ℑ ℑ∈ℑ ⊂∧∨⊕⊗�ℑ∈⊗ ⊃  ℑ∈⊃ ∏⊆ ⊆⊕  ℑ ⊂ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

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

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

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

♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ ×⊃ ↓ � ⋅ℑ  ∈. ℘ ∉∈℘ ⊕∈  ℑ  ⊕⊗⊃ ∈ 

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

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

 ⊃ ∉∈  ℑ  ⊃ ∉ ∉∅ ∠ ⊕  ∉√ ⊄⊃  ⊕ ⊃  ∈. ℜ ⊃ ∩� ♥∈  ∪⊕  ℑ⊆⊕ ℘ ⊂ℑ   

 ∪⊕ ⊆∉∈∉⊆⊕  ⊕∠ℑ  ℑ  ⊃ ∉∈  ℑ  ⊃ ∉ ∉∅ ℑ ⊃ ⊂ ⊃ ∈∩ ⊃ ℜ ⊃ ∩∩⊕  ∪ℑ∈ 

 ∪ℑ ∉∅ ∠⊕  ∉√ ⊄ ⊃  ⊕� ϒ⊂  ∪∉∏ ∩∪  ∪⊕ ⊆∉∈∉⊆⊕  ⊕∠ℑ  ℑ  ⊃ ∉∈ 

 ℑ  ⊃ ∉ ∉∅ ∠⊕  ∉√ ⊄⊃  ⊕⊃ ℜ ⊃ ∩∩⊕ ⊃ ∈ ∅ ⊃ ∈⊕℘ ⊂ℑ   � � �� Λ ⊆� �⊃  

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

3 .3  ∆ετερµινατιον οφ πρινχιπαλ χιρχυιτ 

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

∉√ ⊄ ⊃  ⊕ℑ∈⊗ ⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕ℑ  ⊕�� ≅ �� � � ℘⊆ � �∩ ℑ∈⊗�� ≅ 

�� � � ℘⊆ � �∩�ℜ ⊕  ⋅⊕ ⊕∈ ⊆ℑ∩∈⊕  ⊃ ℘ℑ∈⊗ ∈∉∈ ⊆ℑ∩∈⊕  ⊃ ℘� ∉ 

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

 ⊕∠ℑ  ℑ  ⊃ ∉∈ � • ∪ ⊃ ⊂⊕ ∪⊕ ⊗ ⊕∈ ⊃  ∧ ∉∅ ∠⊕  ∉√ ⊄ ⊃  ⊕⊃ � � � ∩� 

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

 ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ Γ � � ��� �  ∪⊕ ∧ ℘ ℑ∈ ℜ ⊕  ⊕ ∠ ℑ  ℑ  ⊕⊗ ℜ∧ 

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

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

∅ ⊂∉ ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ℑ⊗ ∉∠  ⊕⊗� 

3 .4  Γραϖ ιτψ σεπαρατιον τεστσ οφ τρεατεδ σ λαγ 

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

⊆ℑ  ⊕  ⊃ ℑ ⊂� ∪ℑ⊄ ⊃ ∈∩ ℑℜ ⊂⊕ ⋅ℑ ⊕⊆∠ ⊂∉∧⊕⊗ℑ  ∪⊕ ⊆ℑ ⊃ ∈ ⊕ 2 

∇∏ ⊃ ∠⊆⊕∈∉∅ ∩  ℑ√⊃  ∧  ⊕ ∠ℑ  ℑ  ⊃ ∉∈ � × ∪⊕ ∩  ∉∏∈⊗ ∠  ∉⊗∏ ℘   

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

 ⊃ ∉∈ ∉∅ ∩  ℑ√⊃  ∧  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈  ⊕   � 

�� � �� �  ⊂ℑ∩ℑ∈ℑ ⊂∧∨⊃ ∈∩� � �� � ×⊃ ↓ � ⋅∪∉ ⊕∩  ℑ ⊃ ∈ 

 ⊃ ∨⊕⊃ �� ∗ ��� Λ ⊆ ℘ ℑ∈ ℜ ⊕℘ ℑ  ℑ⋅ℑ∧ ℑ  ℑ ⊃ ⊂ ⊃ ∈∩ ∠  ⊕√⊃ 2 

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

∉ℜ  ℑ ⊃ ∈⊕⊗� ± ∏ ℑ ⊂ ⊃ ∅ ⊃ ⊕⊗ ℘ ∉∈℘ ⊕∈  ℑ  ⊕ ℑ   ℑ∧⊃ ∈∩ �� � �� � 

×⊃ ↓ � ℑ∈⊗  ℑ ⊃ ⊂ ⊃ ∈∩ ℑ   ℑ∧⊃ ∈∩ � � �� � ×⊃ ↓ � ℘ ∉∏ ⊂⊗ ℜ ⊕ 

ℑ ℘ ∪ ⊃ ⊕ √⊕⊗ ⋅⊃  ∪ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ℜ ⊕ ⊃ ∈∩ �� ∗ �� Λ ⊆ �ℜ ⊕ ℘ ℑ∏  ⊕∉∅ 

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

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

Λ ⊆� ℘ ∉∏ ⊂⊗ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

′ℑ ℘ ⊄ 2 ℘ ℑ   ⊕  ⊕⊗⊕ ⊂⊕ ℘   ∉∈ ⊃ ⊆ℑ ∩ ⊕ ∅∉∩  ℑ ⊃ ∈��� ∗ 

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥∈  ∪⊕ ∉∏ ∩∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊕�ℑ ∈∏⊆2 

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

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

ℑ ∅  ⊕ ⊕ℑ∈⊗ℑ ⊂⊆∉ ∅  ⊕ ⊕ ∠ ⊕  ∉√ ⊄⊃  ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ � ⋅⊕  ⊕ ∉ℜ 2 

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

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

∠ ⊕  ∉√ ⊄ ⊃  ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕  ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ ∩  ⊕⋅ ℜ∧ ∪⊕ ℑ    ⊕ ℑ  2 

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

⋅ ℑ∠∠⊕⊗ ℜ∧  ∪⊕⊆ � ƒ∏   ∪⊕ ⊆∉ ⊕ ∠⊕  ∉√ ⊄⊃  ⊕ ℑ∠∠ ⊕ ℑ  ⊕⊗ 

Ταβλε 4  ″ ⊕  ∏ ⊂  ∉∅ ∠ℑ   ⊃ ℘ ⊂⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ∈⊗ ⊆∉∈∉⊆⊕  ⊕∠ℑ  ℑ  ⊃ ∉∈  ℑ  ⊃ ∉ 

♣ ℑ ⊃ ∈  ⊃ ∨⊕ 
� Λ ⊆ 

° ∉⊗ ∏ ℘  ⊃ √⊃  ∧� � 

≥⊃ ∈∩ ⊂⊕ ϒ℘ ℘ ∏⊆∏ ⊂ℑ  ⊕ ⊗ 

≤∉∈ ⊕ ∈∉ ∅ 
×⊃ ↓ � � � 

⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉ ∅ ×⊃ ↓ � � � 

≥⊃ ∈∩ ⊂⊕ ϒ℘ ℘ ∏⊆∏ ⊂ℑ  ⊕ ⊗ 

↑ ∉∈∉⊆⊕  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ 
 ℑ  ⊃ ∉ ∉∅ ∠ ⊕  ∉√ ⊄ ⊃  ⊕ 

↑ ∉∈∉⊆⊕  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ 

 ℑ  ⊃ ∉ ∉ ∅ ℑ ⊃ ⊂ ⊃ ∈∩  3 

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

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

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

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

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

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

 3 ♦⊕  ⊕ ℑ ⊃ ⊂ ⊃ ∈∩ ℑ  ⊕ℑ ⊂ ⊂ ∉  ∪ ⊕  ⊆⊃ ∈⊕  ℑ ⊂⊕ ¬℘ ⊕ ∠ ∅ ∉∠ ⊕  ∉√ ⊄ ⊃  ⊕ 

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



Ταβλε 5  ″ ⊕  ∏ ⊂  ∉∅ ∩  ℑ√⊃  ∧  ⊕ ∠ℑ  ℑ  ⊃ ∉∈ 

♣ ℑ ⊃ ∈  ⊃ ∨⊕ � Λ ⊆ ° ∉⊗ ∏ ℘   
° ∉⊗ ∏ ℘  ⊃ √⊃  ∧� � 

″ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ϒℜ  ∉ ⊂∏  ⊕ ⊂∧ 
♣ ℑ⊗ ⊕ � � 

″ ⊕ ℘ ∉√⊕  ∧  ℑ  ⊃ ∉� � 

″ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ϒℜ  ∉ ⊂∏  ⊕ ⊂∧ 

��� ∗ ��� 

≤∉∈℘ ⊕ ∈  ℑ  ⊕ 
↑⊃ ⊗ ⊗ ⊂ ⊃ ∈∩ 
×ℑ ⊃ ⊂ ⊃ ∈∩ 

ƒ⊕ ⊕ ⊗ 

�� � �� 
�� � �� 
�� � �� 

��� 

� � �� 
� � �� 

�� � �� 
�� � �� 

�� � �� 
�� � �� 
� � �� 

�� � �� 

�� � �� 
�� � �� 
�� � �� 

��� 

�� � �� 
�� � �� 
� � �� 

�� � �� 

��� ∗ �� 

≤∉∈℘ ⊕ ∈  ℑ  ⊕ 
↑⊃ ⊗ ⊗ ⊂ ⊃ ∈∩ 
×ℑ ⊃ ⊂ ⊃ ∈∩ 

ƒ⊕ ⊕ ⊗ 

�� � �� 
�� � �� 
�� � �� 

��� 

� � �� 
�� � �� 
�� � �� 
�� � �� 

�� � �� 
�� � �� 
� � �� 

�� � �� 

�� � �� 
�� � �� 
�� � �� 

��� 

�� � �� 
� � �� 
� � �� 

�� � �� 

�� ∗ �� 

≤∉∈℘ ⊕ ∈  ℑ  ⊕ 
↑⊃ ⊗ ⊗ ⊂ ⊃ ∈∩ 
×ℑ ⊃ ⊂ ⊃ ∈∩ 

ƒ⊕ ⊕ ⊗ 

�� � �� 
�� � �� 
�� � �� 

��� 

� � �� 
� � �� 

�� � �� 
�� � �� 

�� � �� 
�� � �� 
� � �� 

�� � �� 

�� � �� 
�� � �� 
�� � �� 

��� 

�� � �� 
� � �� 
� � �� 

�� � �� 
�� � �� 

� �� 

≤∉∈℘ ⊕ ∈  ℑ  ⊕ 
↑⊃ ⊗ ⊗ ⊂ ⊃ ∈∩ 
×ℑ ⊃ ⊂ ⊃ ∈∩ 

ƒ⊕ ⊕ ⊗ 

� � �� 
�� � �� 
�� � �� 

��� 

� � �� 
� � �� 
� � �� 

�� � �� 

�� � �� 
�� � �� 
�� � �� 
�� � �� 

�� � �� 
�� � �� 
�� � �� 

��� 

� � �� 
� � �� 
� � �� 
� � �� 

Φ ιγ .3  ′ℑ℘ ⊄2 ℘ ℑ   ⊕  ⊕⊗⊕ ⊂⊕ ℘   ∉∈ ⊃ ⊆ℑ∩ ⊕ ∉∅ 

∩  ℑ√⊃  ∧ ∠  ∉⊗∏ ℘   ��� ∗ ��� Λ ⊆� 
�ℑ � ) ″ ∉∏ ∩∪ ⊕ ℘ ∉∈℘ ⊕ ∈  ℑ  ⊕��ℜ � ) ×ℑ ⊃ ⊂ ⊃ ∈∩  

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

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

⋅∪⊕∈ ∩  ⊃ ∈⊗ ⊃ ∈∩� ∉ ∠ ⊕  ∉√ ⊄ ⊃  ⊕℘ ∉∏ ⊂⊗∈. ℜ ⊕⊂ ⊃ ℜ ⊕  ℑ  ⊕⊗ℑ  

℘ ∉ℑ   ⊕ ∩  ℑ ⊃ ∈ � 

3 .5  Φ λοτατιον τεσ τ οφ τρεατεδ σ λαγ 

× ∪⊕ ∉ℜ ⊇ ⊕ ℘  ⊃ √⊕ ∉∅  ∪ ⊃  ∩  ∉∏ ∠ ∉∅  ⊕    ⋅ℑ  ∉ ⊕¬2 

∠ ⊂∉ ⊕  ∪⊕ ∠∉  ⊃ ℜ ⊃ ⊂ ⊃  ⊃ ⊕  ∉∅  ⊕∠ℑ  ℑ  ⊃ ∈∩ ∠⊕  ∉√ ⊄⊃  ⊕ ∅  ∉⊆ 

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

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

°∏  ⊕∠ ⊕  ∉√ ⊄ ⊃  ⊕ℑ∈⊗ ⊃  ℑ∈⊃ ℘∠∧ ∉¬⊕∈⊕ ⋅⊕  ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ℜ∧ 

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

 ⊕  ⊃   ⊃ ℘  ⋅⊕  ⊕  ⊕   ⊕⊗  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕ ⊗ ∉ ℑ∩ ⊕ ∉∅ 

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

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

∉ℜ  ℑ ⊃ ∈⊕⊗� °⊕  ∉√ ⊄ ⊃  ⊕ ℘ ∉∏ ⊂⊗ ℜ ⊕ ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧  ⊕∠ ℑ  ℑ  ⊕⊗⊃ ∈ 

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

℘ ∉ ⊂ ⊂⊕ ℘  ∉�ℑ∈⊗ ♦ � ≥ ↓ � ℑ  ⊕ ∩∏ ⊂ℑ  ∉� × ∪⊕∅ ⊂∉ ℑ  ⊃ ∉∈ ℘ ∉∈2 

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

 ∪⊕ ℑ  ⊃ ∉ ∉∅ ∠ ⊕  ∉√ ⊄⊃  ⊕ℑ∈⊗ ⊃  ℑ∈ℑ∏ ∩ ⊃  ⊕ℜ ⊕ ⊃ ∈∩ �Β� �ℑ ℑ 

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

⊕⊗ ⊂ℑ∩�ℑ℘ ∉∈℘ ⊕∈  ℑ  ⊕ℑ∈ℑ ⊂∧∨⊃ ∈∩ �� � �� � ×⊃ ↓ � ⋅⊃  ∪ ℑ 

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

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ←∝ ← ⊃ ∈∩� ≤ ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ′⊕∪ ℑ√⊃ ∉∉ ∅ °⊕  ∉√ ⊄ ⊃  ⊕ °∪ ℑ  ⊕⊃ ∈ 

×⊃  ℑ∈⊃ ∅ ⊕  ∉∏ ≥⊂ℑ∩ ≈ ⁄ � ≥∪ ⊕ ∈∧ℑ∈∩� → ∉  ∪ ⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕  2 

 ⊃  ∧ ����� � 

≈�  • ϒ →♣ ÷⊃ 2∇ ⊃ ∈∩� × ∪⊕ ≥ ⊆⊕ ⊂  ⊃ ∈∩ ∉ ∅ ∂ ℑ∈ℑ ⊗ ⊃ ∏⊆2×⊃  ℑ∈⊃ ∏⊆ 

′⊕ ℑ  ⊃ ∈∩ ↑ ℑ∩∈⊕  ⊃  ⊕ ℜ∧ ′⊂ℑ  ƒ∏  ∈ℑ ℘ ⊕ ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  2 

ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  ����� ��� � �� � 

≈�  ≥ ∝♥ ≡∪ ⊃ 2 ∉∈∩� → ⊕⋅  ⊕ ℘ ∪∈⊃ ∇∏ ⊕∉ ∅ ℑ ⊃  ⊕⊃ ∈ √ℑ ⊂∏ ⊕∅ ∉ ⊆⊕  ℑ ⊂2 

⊂∏  ∩ ⊃ ℘ ℑ ⊂ ⋅ℑ   ⊕ ⊂ℑ∩ ∉∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∈∩  ⊕ ⊂⊕ ℘  ⊃ √⊃  ∧ ≈♠  �♠ ∉∏  2 

∈ℑ ⊂ ∉∅  ∪⊕ ≤ ∪ ⊃ ∈⊕  ⊕ ″ ℑ  ⊕ ∞ℑ   ∪ ≥∉℘ ⊃ ⊕  ∧ � �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � 

���� ��� ���� � 

≈�  ≥ ∝♥ ≡∪ ⊃ 2 ∉∈∩� ≥⊕ ⊂⊕ ℘  ⊃ √⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ℜ ∉ ∉∈ 

℘ ∉⊆∠∉∈⊕ ∈ ∅  ∉⊆ ⋅ℑ   ⊕ ⊂ℑ∩ ≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ 2 

℘ ℑ����� ������ ���� � 

≈�  ƒ ∝ → ⊃ ℑ∈2¬ ⊃ ∈ � ° ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ∠ ⊕  ∉√ ⊄ ⊃  ⊕⊃ ∈  ∪ ⊕ 

 ⊃  ℑ∈⊃ ∅ ⊕  ∉∏  ⊂ℑ∩ ≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≥ ⊕ ⊕ ⊂ℑ∈⊗♥ ∉∈ ″ ⊕  ⊕ ℑ  ℘ ∪� 

���� ������ ��� � �� � 

≈�  ←↓ ∝ ×ℑ ⊃ 2∠ ⊃ ∈∩� ≥ ∏ ⊗∧ ∉ ∅ ∩  ∉⋅ ∪ ∉∅ ∠ ⊕  ∉√ ⊄ ⊃  ⊕ ⊗ ⊃  ∠ ⊕   ⊕ ⊗ 

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

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

≈�  • ∝ ′⊕ ∈2¬ ⊃ ℑ∈ � ↑⊃ ∈⊕  ℑ ⊂∉∩ ⊃ ℘ ℑ ⊂ ≤∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ °ℑ∈∨∪ ⊃ ∪∏ ℑ 

∂ ℑ∈ℑ⊗ ⊃ ∏⊆2×⊃  ℑ∈⊃ ∏⊆ ↑ ℑ∩ ℑ∈⊕  ⊃  ⊕≈ ↑  �≤∪⊕ ∈∩⊗ ∏�≥⊃ ℘ ∪∏ ℑ∈ 

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

≈�  ÷ ∝ ≥∪ ⊃� ≥ ∏⊗ ∧ ∉ ∅ ↑⊃ ∈⊕  ℑ ⊂ ≥⊕ ∠ ℑ  ℑ  ⊃ ∉∈ °∉  ⊃ ℜ ⊃ ⊂ ⊃  ∧ ≈ ↑  � 

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

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥⊕∠ℑ  ℑ  ⊃ ∈∩ ⊃  ℑ∈⊃ ℑ∅  ∉⊆   ⊕ ℑ  ⊕⊗ ⊂ℑ∩ ℜ∧ ∩  ℑ√⊃  ∧  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∉∅ ⊂∉ ℑ  ⊃ ∉∈


