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

Σψντηεσ ισ οφ µ ονο(�2χηλοριδε2�2ηψδροξψ προπψ λ)πηοσπηατε ανδ 

αντιµ ονψ µ ονο(�2χηλοριδε2�2ηψδροξψ προπψ λ)πηοσπηατε 
≠ 

← ♥∝ ≠ ∉∏ 2∈⊃ ℑ∈�刘又年� � ≥ ♦ ∝ • ℑ∈2∩⊕∈�舒万艮� � ≡ ∞→♣ ⁄∉∈∩ 2 ⊆⊃ ∈∩�曾冬铭� � ♦ ∝ ϒ →♣ ↔ ⊕ 2⊂∉∈∩�黄可龙� 

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

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] × ∪ ⊕  ∧∈ ∪ ⊕  ⊃ � ∠  ∉∠ ⊕   ⊃ ⊕  ℑ∈⊗ ∅ ⊂ℑ⊆⊕  ⊕  ℑ  ⊗ ℑ  ⊃ ∉∈ ∉ ∅  ⋅∉ ⊄ ⊃ ∈⊗  ∉ ∅ ∅ ⊂ℑ⊆⊕  ⊕  ℑ  ⊗ ℑ∈ � ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2 

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

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

√⊕ ∈∉ ∅ ⊆⊕  ∪∧⊂ ℜ ⊕ ∈∨⊕ ∈⊕ ⋅⊃  ∪ ϒ⊂≤⊂ � ℘ ℑ  ℑ ⊂∧ ∏ ∈⊗ ⊕  ∪ ⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈∉ ∅ ⊕ ℑ ℘  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉ ∅ �� ε ℑ∈⊗ ⊕ ℑ ℘  ⊃ ∉∈  ⊃ ⊆⊕∉ ∅ � ∪� 

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

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

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

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

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

�� � �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

[ Κεψ ωορδσ] ℑ∈ ⊃ ⊆∉∈∧ �∠∪∉ ∠∪ℑ  ⊕�∅ ⊂ℑ⊆⊕ ⊕  ℑ  ⊗ ℑ∈ � ∧∈ ∪ ⊕  ⊃  

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

↑ ℑ∈∧ ℑ ⊂  ⊕  ∈ℑ  ⊃ √⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℘ ℑ∈ ℜ ⊕ ∏  ⊕⊗ ℑ ∅ ⊂ℑ⊆⊕ 

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

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

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

℘ ∉⊆ℜ∏   ⊃ ∉∈ ⋅⊃  ∪ ≥ℜ � ↓ � ��� ℜ ∉ ℑ¬ ℑ∈⊗ ℜ ∉ ⊃ ℘ℑ ℘ ⊃ ⊗��� 

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

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

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

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

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

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

�� ℑ∈ ∉¬ ⊃ ⊗ ⊃ ∨⊃ ∈∩ ∩ℑ �∠  ⊃⊆ℑ  ⊃ ⊂∧ ∉¬∧∩⊕∈ ≈� � � � 

ϒ∈ ⊃ ⊆∉∈∧   ⊃ ∉¬ ⊃ ⊗ ⊕ �℘ ∉⊆ ⊆∉∈⊂∧  ⊕ ∅⊕   ⊕⊗ ∉ ℑ ℑ∈2 

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

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

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

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

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

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

ℑℜ∉√⊕ ⋅∉ ⊆ℑ ⊇ ∉ ∪∉  ℑ ∩ ⊕ ⊂ ⊃⊆⊃  ⊕⊗ ∪⊕ ∏  ⊕∉∅ ≥ℜ � ↓ � ℑ  

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

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

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

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

∅ ⊂ℑ⊆⊕ ⊕  ℑ  ⊗ ℑ∈  ≈� � � � 

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

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

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

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

ℑ ⊂⊄∧⊗  ⊕  ⊃ ∈ √ℑ  ∈⊃  ∪� ≈� � � �≥∉⊆⊕ ϒ⊂⊄ℑ ⊂ ∠∪∉ ∠∪ℑ  ⊕⊕   ⊕   

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

∏  ⊕  ℜ∧ ♦⊃  ∉∈ℑ⊄ℑ ≈� � ♦⊃  ∉ ⊕ ≈� ℑ∈⊗ × ϒ →♣ ≈� � • ⊕ 

∪ℑ√⊕ ℑ ⊂ ∉  ∧∈ ∪⊕  ⊃ ∨⊕⊗ ∠∪∉ ∠∪ℑ  ⊕ ⊕   ⊕  ℑ∈⊗ ℑ∈ ⊃⊆∉∈∧ 

∠∪∉ ∠∪ℑ  ⊕⊕   ⊕   ≈�� ∗ �� � × ∪⊕ ∉¬∧∩ ⊕∈ ⊃ ∈⊗ ⊕¬ ⋅ℑ �� � � 

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

∠∪∉ ∠∪ℑ  ⊕⊕∠∉¬∧  ⊕  ⊃ ∈ ≈�� � 

2  Ε ΞΠΕ Ρ ΜΕ ΝΤ ΑΛ 

2 .1  Μαιν ρεαγεντσ ανδ αππαρατυσ 

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

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

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

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

∉∏ ∅∏   ∪  ⊕ ℑ  ⊆⊕∈ � 

↑ ℑ ⊃ ∈ ℑ∠∠ ℑ  ℑ  ∏  ℑ  ⊕ ƒ ×2��� ♥∈∅  ℑ  ⊕⊗  ∠ ⊕ ℘   ∉2 

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

♦ ≤2� ↓¬∧∩ ⊕∈ ♥∈⊗ ⊕¬ ×⊕   ⊕ � 

2 .2  Σψντηεσ ισ πρινχιπλε 

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

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

 ⊕ ℑ ℘  ⊃ ∉∈ � × ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℑ  

ν ″ ≤ ♦ 

↓ 

≤ ♦ � � ♦ � °↓ �

  �″ ≤ ♦ � ≤ ♦ ↓� ν °� ↓ ♦� �� ν 

↓ ♦ ↓ 

��� 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ��� � ��� � �� � �� � ���  ∏ ∠∠∉  ⊕ ⊗ ℜ∧  ∪ ⊕ ↔ ⊕ ∧ ° ∉∩  ℑ⊆ ∉∅ � ∪ ƒ⊃ √⊕ 2∧⊕ ℑ °⊂ℑ∈ ∉∅ ≤ ∪ ⊃ ∈ℑ 

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



⋅∪⊕  ⊕ ″ ⊃ ∪∧⊗  ∉∩ ⊕∈ ∉ℑ ⊂⊄∧⊂� ν ⊃ ℑ∈ ⊃ ∈ ⊕ ∩ ⊕ ∈∏⊆2 

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

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

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

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

ℑ∈⊗ ∠∪∉ ∠∪∉ ⊃ ℘ℑ ℘ ⊃ ⊗ ⋅⊃  ∪ ℘ ⊕   ℑ ⊃ ∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ 

≤⊂≤ ♦ � ≤ ♦ 

↓ 

≤ ♦ � � ♦ � °↓ � 

℘ ℑ  ℑ ⊂∧ 

  ≤⊂≤ ♦ � ≤ ♦ ≤ ♦ � ↓ °� ↓ ♦� � 

↓ ♦ ↓ 

��� 

ϒ∈⊗� ℑ∈ ⊃⊆∉∈∧ ⊆∉∈∉ � �2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ 

∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕ ⊃  ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℜ∧  ⊕ ℑ ℘  ⊃ ∈∩ ∉∅ ℑ∈ ⊃ 2 

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

∠∪∉ ∠∪ℑ  ⊕ℑ  

�≤⊂≤ ♦ � ≤ ♦ ≤ ♦ � ↓ °� ↓ ♦� � 

↓ ♦ ↓ 

� ≥ℜ � ↓ � 

≈ ≤⊂≤ ♦ � ≤ ♦ ≤ ♦ � ↓ ° ↓ �  � ≥ℜ � 

↓ ♦ ↓ 

↓ � 

� � ♦ � ↓ ��� 

� � � ��  ≥∧∈ ∪⊕  ⊃  ⊆⊕  ∪∉⊗ ∉∅ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧2 

⊗  ∉¬∧ ∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕ 

°⊂ℑ ℘ ⊕�� ∩ ♦ � °↓ � ���� ⊆← ∉ ⊂∏ ⊕∈⊕ ∉ ⊂√⊕∈ℑ∈⊗ℑ 

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

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

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

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

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

�� ε �� ⊄°ℑ  ∉  ⊕⊆∉√⊕  ∉ ⊂√⊕∈ � ∪⊕∈ ⊆∉∈∉��2℘ ∪ ⊂∉2 

 ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕ ⊃  ∉ℜ  ℑ ⊃ ∈⊕⊗� ⋅⊃  ∪ 

 ∪⊕ ∧⊃ ⊕ ⊂⊗∉∅ �� � � � � 

� � � � �  ≥∧∈ ∪⊕  ⊃  ⊆⊕  ∪∉⊗ ∉∅ ℑ∈ ⊃⊆∉∈∧ ⊆∉∈∉��2℘ ∪ ⊂∉2 

 ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕ 

°⊂ℑ ℘ ⊕ �� ∩  ∏  ∠ ⊕∈ ⊃ ∉∈ ∉∅ �� � ≥ℜ � ↓ � � �� ⊆← 

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

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

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

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

⋅ℑ  ⊕  ⊄∈∉℘ ⊄∉∏   ℑ∠� × ∪⊕  ⊕ ℑ℘  ℑ∈  ℑ  ⊕ ∪⊕ ℑ  ⊕⊗ ℑ∈⊗ 

 ⊕ ∅ ⊂∏¬⊕⊗∅∉ℑℜ ∉∏ � ∪� × ∪⊕∈ �ℑ⊗⊗��� ⊆←�� � �√∉ ⊂ 2 

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

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

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

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

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

∠∪∉ ∠∪ℑ  ⊕⊃ ℑℜ ∉∏ �� � � � � 

2 .3  Μετηοδσ οφ αναλψσ ισ 

× ∪⊕ ℑ∈ ⊃⊆∉∈∧ ℘ ∉∈ ⊕∈ ⊃  ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ∧  ∪⊕ 

⊆⊕  ∪∉⊗ ∉∅ ∉¬ ⊃ ⊗ ⊃⊆⊕   ∧ ⋅⊃  ∪ ∠ ∉ ℑ   ⊃ ∏⊆ ℜ  ∉⊆ℑ  ⊕ ≈�� � 

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

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

⊃ ∈ ↔ ′ ∉∈ ℑ ↑ ∉⊗ ⊕ ⊂ → ⊃ ℘ ∉ ⊂⊕  ƒ ×2♥″ ���  ∠⊕ ℘   ∉∠∪∉2 

 ∉⊆⊕  ⊕ ⊃ ∈  ∪⊕ ℑ∈∩⊕ ∉∅ � ��� ℘⊆ � � ∗ ��� ℘⊆ � � � × ∪⊕ 

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

∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕ ⊃  ⊕   ⊕⊗ ℜ∧ ∏  ⊃ ∈∩ • ≤2� 

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

⊃ ∈ ♦ ≤2� ↓¬∧∩ ⊕∈ ♥∈⊗ ⊕¬ ×⊕   ⊕ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Σψντηεσ ισ χονδιτιονσ οφ µ ονο(12χηλοριδε222ηψ2 

δροξψ προπψ λ) πηοσπηατε 

× ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈∉∅ ∧∈ ∪⊕  ⊃ ∪ℑ√⊕ ℜ ⊕ ⊕∈   ∏⊗ ⊃ ⊕⊗ ℜ∧ 

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

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

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

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

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

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

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

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

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

∉ℜ√⊃ ∉∏ � 

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

 ∏  ⊕ ⊕ ℑ ℘ ∪⊕ ℑℜ∉√⊕ �� ε � ′⊕ ℘ ℑ∏  ⊕ ∪ ⊃ ⊃ ℑ∈ ⊕¬∉ ∪⊕  2 

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

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

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

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

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

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

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

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

�� ε � ′⊕ ℘ ℑ∏  ⊕ ∪⊕ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ∧ ∉∅ ⊕∠ ⊃ ℘ ∪ ⊂∉ ∉∪∧2 

⊗  ⊃ ∈ ⊃ √⊕  ∧ ℑ ℘  ⊃ √⊕�ℑ∈⊗⊃  ⊃  ⊕∈⊗ ⊕⊗ ∉  ⊕ ℑ ℘ ⋅⊃  ∪ ∉¬∧2 

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

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

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

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

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

ℑ ℘ ⊃ ⊗⊃ �Β� � � � 

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

 ⊕ ℑ ℘  ⊃ ∉∈ ∠ ⊕  ∅∉⊆∅∉ℑℜ∉∏ � ∪� ♥ ⋅ℑ  ∉ℜ  ⊕  √⊕⊗ ⊃ ∈ 

 ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈ ∪ℑ  ⊃ ∅ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈  ⊃⊆⊕⊃  ⊆∉ ⊕ ∪ℑ∈ 

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

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

ϒ⊂≤⊂ � ℘ ℑ  ℑ ⊂∧  ⋅ℑ  ∈∉ℑ⊗⊗ ⊕⊗ ⊃ ∈ ∉  ⊕ ℑ ℘  ⊃ ∉∈  ∧  ⊕⊆ � 

♦ � °↓ � ℑ ℘  ⊕⊗ ℑ   ⊕ ⊂ ∅ 2℘ ℑ  ℑ ⊂∧∨⊕⊗  ⊕ ℑ℘  ⊃ ∉∈ �  ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈ 

∠  ∉⊗ ∏ ℘   ⋅⊕  ⊕ ⊆⊃ ¬ ∏  ⊕ ∉∅ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ 

∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕� ⊗ ⊃��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� 

∠∪∉ ∠∪ℑ  ⊕�   ⊃��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ 2 

∠∪ℑ  ⊕� ϒ⊂  ∪∉∏ ∩∪ ∪⊕ ⊆ℑ ⊇ ∉∠  ∉⊗∏ ℘ ⋅ℑ  ⊆∉∈∉��2℘ ∪ ⊂∉2 

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

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

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

�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕� 

3 .2  Σψντηεσ ισχονδιτιονσ οφ αντιµ ονψ µ ονο(12χηλο2 

ριδε222ηψδροξψ προπψ λ) πηοσπηατε 

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

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



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

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

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

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

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

ℑ⊆∉∏∈∉∅  ∉ ⊂√⊕∈⊃  ∪⊕ ⊆∉  ⊕⊆ℑ  ⊄ℑℜ ⊂⊕ ∅ ℑ℘  ∉ℑ ∅ 2 

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

 ∪⊕∈⊕¬ � ∪⊕∉ ∪⊕ ∅ℑ ℘  ∉ ⋅⊕  ⊕∈∉∉ℜ√⊃ ∉∏ � × ∪⊕∉∠ 2 

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

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

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

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

3 .3  Πηψσ ιχαλ 2χηεµιχαλ προπερτιεσ οφ προδυχτσ 

↑ ∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕⊃  

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

� ��� ⊄∩� ⊆ � �ℜ ∉ ⊃ ⊂ ⊃ ∈∩ 2∠ ∉ ⊃ ∈ ⊃ ��� ε �ℑ � ⊄°ℑ� �√⊃  2 

℘ ∉ ⊃  ∧ ⊃ � ��� ⊆°ℑ�♥℘ ∪ℑ∈∩⊕⊗ ∉ ∧⊕ ⊂ ⊂∉⋅ ⊂ ⊃ ∇∏ ⊃ ⊗ ⋅∪⊕∈ 

∪⊕ ℑ  ⊕⊗ ∉ ��� ε ℑ ℑ  ⊆∉ ∠∪⊕  ⊕ ∠  ⊕   ∏  ⊕� ℑ∈⊗ ℘ ℑ∈ ℜ ⊕ 

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

⊃ ∈ ℜ ⊕∈∨⊕∈⊕�℘ ∪ ⊂∉ ∉∅∉⊆ ℑ∈⊗ ⋅ℑ  ⊕ �♥ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ∉⊆2 

∠∉ ⊃  ⊃ ∉∈ � ω � � � ⊃  ° �� � �� � ≤⊂�� ��� � ⋅⊃  ∪  ⊕ ∅ ⊕  2 

⊕∈℘ ⊕ ∉  ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅ ° �� � �� � ≤⊂�� � �� � 

ϒ∈ ⊃ ⊆∉∈∧ ⊆∉∈∉ ��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� 

∠∪∉ ∠∪ℑ  ⊕⊃  ⋅∪ ⊃  ⊕∠∉⋅⊗ ⊕ ℑ  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕�♥ ⊃  

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

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

⊆⊕ ⊂  ⊃ ∈∩ 2∠∉ ⊃ ∈ ⊃ ��� ε � × ∪⊕℘ ∪⊕⊆⊃ ℘ ℑ ⊂℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ℜ∧ 

ℑ∈ℑ ⊂∧ ⊃ � ω � � � ⊃ ° �� � � � ≤ ⊂�� � � � ≥ℜ�� � � � ⋅⊃  ∪ 

 ⊕ ∅ ⊕  ⊕∈℘ ⊕  ∉  ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅ ° �� � � � ≤⊂ 

�� � � �≥ℜ�� � � � 

3 .4  Ινφραρεδ σπεχτρα 

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

♥″ ��� ƒ∉∏  ⊃ ⊕  × ℑ∈ ∅∉⊆ ♥∈∅  ℑ  ⊕⊗ ≥∠⊕ ℘   ∉∩  ℑ∠∪� 

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

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

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

ƒ⊃ ∩� � � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � 

♥∈ ƒ⊃ ∩�� � ∪⊕    ⊕  ℘ ∪ ⊃ ∈∩ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅ ) ↓ ♦ ⊂ ⊃ ⊕  

⊃ ∈ � ��� ℘⊆ � � � � ��� ℘⊆ � � ⊃  ℑℜ  ∉ ∠  ⊃ ∉∈ ∠ ⊕ ℑ⊄ ∉∅ 

� ° � ) ↓ ♦ �� ��� ℘⊆ � � ⊃ ℑℜ  ∉ ∠  ⊃ ∉∈ ∠⊕ ℑ⊄∉∅ ° ↓ � 

Φ ιγ .1  ♥″  ∠⊕ ℘   ∏⊆ ∉∅ ⊆∉∈∉ ⊂ ��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2 

∪∧⊗  ∉¬∧ ∠  ∉ ⊂∧⊂� ∠∪∉ ∠∪ℑ  ⊕ 

Φ ιγ .2  ♥″  ∠ ⊕ ℘   ∏⊆ ∉∅ ℑ∈ ⊃ ⊆∉∈∧ ⊆∉∈∉ ⊂��2 

℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕ 

ℑ∈⊗ � ��� ℘⊆ � � ⊃  ℑℜ  ∉ ∠  ⊃ ∉∈ ∠ ⊕ ℑ⊄ ∉∅ � °� ) ↓ ) ≤ � 

≤∉⊆∠ℑ  ⊃ ∈∩ ƒ⊃ ∩� � ⋅⊃  ∪ ƒ⊃ ∩� � � ∪⊕ ℑℜ  ∉ ∠  ⊃ ∉∈ ∠⊕ ℑ⊄ ∉∅ 

�°� ) ↓ ♦ ⊃ ∈ � ��� ℘⊆ � � ⊗ ⊃  ℑ∠∠ ⊕ ℑ  �♥⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  

ℑ∈ ⊃ ⊆∉∈∧ ℑ  ∉⊆ ∪ℑ   ⊕∠ ⊂ℑ ℘ ⊕⊗ ∪∧⊗  ∉∩⊕∈ ∉∅ � °� ) ↓ ♦ 

ℑ∈⊗∅∉⊆⊕⊗ ≥ℜ) ↓ ℜ∉∈⊗ ⊃ ∈ ℑ∈ ⊃ ⊆∉∈∧ ⊆∉∈∉��2℘ ∪ ⊂∉2 

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

ℜ  ℑ  ⊃ ∉∈ ∉∅ ) ↓ ♦ ⊂ ⊃ ⊕ ⊃ ∈ � ���℘⊆ � � �� ���℘⊆ � � ⊃ ℑℜ 2 

 ∉ ∠  ⊃ ∉∈ ∠ ⊕ ℑ⊄ ∉∅ ° ↓ � 

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

♥″ ℑ∈ℑ ⊂∧ ⊃ �⊃ ℘ ℑ∈ ℜ ⊕ √⊕  ⊃ ∅ ⊃ ⊕⊗  ∪ℑ  ∪⊕ ∠  ∉⊗∏ ℘  ℑ  ⊕ 

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

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

∠∪ℑ  ⊕� 

3 .5  Φ λαµ ε ρεταρδατιον οφ προδυχτσ 

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

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

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

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

∉∏ ∉¬∧∩ ⊕∈ ⊃ ∈⊗ ⊕¬  ⊕   � × ∪⊕ ⊕  ∏ ⊂  ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

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

∠  ∉∠∧⊂ � ∠∪∉ ∠∪ℑ  ⊕�⊃�⊕� ° � ��� � � ≤⊂ � ��� � � ℑ∈⊗ 

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

∠∪ℑ  ⊕�⊃� ⊕� ° � ��� � � ≥ℜ � ��� � � ≤⊂ � ��� � �⊃ ∈ ∉ 

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

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

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

∅ ⊂ℑ⊆⊕ ⊕  ℑ  ⊗ ℑ∈ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ↑ ∉∈∉ � �2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ 2 

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

♦ � °↓ � ⋅⊃  ∪ ⊆∉ ⊂ℑ  ℑ  ⊃ ∉ ∉∅ �Β� � � �ℑ∈⊗ ⋅⊃  ∪ ϒ⊂≤⊂ � ℑ  

℘ ℑ  ℑ ⊂∧ � × ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ⊂ℑ   ∅∉ℑℜ∉∏ � ∪ℑ �� ε ⋅⊃  ∪ 

 ∪⊕ ∧⊃ ⊕ ⊂⊗∉∅ �� � � � � 

�� ϒ∈ ⊃⊆∉∈∧ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉ 2 

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

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

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

√⊕∈⊗ ⊃ ⊆⊕  ∪∧⊂  ∏ ⊂ ∅∉¬ ⊃ ⊗ ⊕ ∅∉ℑℜ∉∏ � ∪� × ∪⊕ ∧⊃ ⊕ ⊂⊗ ∉∅ 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≥∧∈ ∪⊕  ⊃ ∉∅ ℑ∈ ⊃⊆∉∈∧ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂�∠∪∉ ∠∪ℑ  ⊕



Φ ιγ .3  ƒ⊂ℑ⊆⊕ ⊕  ℑ  ⊗ ℑ∈℘ ∧ ∉∅ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2 

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

℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕ 
π ) ϒ∈ ⊃ ⊆∉∈∧ ⊆∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ ℑ  ⊕� 

υ ) ↑ ∉∈∉��2℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪ ∉ ∠∪ ℑ  ⊕ 

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

∠∪ℑ  ⊕⊃ �� � � � � 

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

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

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

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

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

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

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

℘ ∪ ⊂∉ ⊃ ⊗ ⊕ 2�2∪∧⊗  ∉¬∧ ∠  ∉∠∧⊂� ∠∪∉ ∠∪ℑ  ⊕ ∠∉  ⊕   ⊕¬℘ ⊕ ⊂ 2 

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ♣ ⊕ ⊕ ∈ ♠� °∪∉ ∠∪ ∉ ∏  2ℜ  ∉⊆⊃ ∈⊕ ∅ ⊂ℑ⊆⊕  ⊕  ℑ  ⊗ ℑ∈∅ ∉⊕ ∈∩ ⊃ 2 

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

≥℘ ⊃ ⊕ ∈℘ ⊕ ����� ������ ���� � 

≈�  ≡ ∞→♣ ↑⊃ ∈∩ 2¬ ⊃ ∏�≡ ♦ ↓ ∝ ≡ ℑ∈⊗ ♦ ∝ ≡ � ° ∉∩  ⊕  ℑ∈⊗ℑ∠ 2 

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

  

ƒ⊂ℑ⊆⊕ ″ ⊕  ℑ  ⊗ ℑ∈ ↑ ℑ  ⊕  ⊃ ℑ ⊂  ℑ∈⊗ ×⊕ ℘ ∪� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � 

��� �� � 

≈�  √ℑ∈ ∂ ⊕ ⊂∨⊕ ∈ ⁄ � ← ℑ∈∩ ⊕ ∈⊄ℑ⊆∠ ♦ ℑ∈⊗ ♦⊕  ℜ ♣ � ϒ∈ ⊃ ⊆∉∈∧ � 

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

⊃ ∈⊗∏    ⊃ ℑ ⊂ ⋅ℑ   ⊕� ℑ  ⊕ √⊃ ⊕⋅ ≈♠ � • ℑ   ⊕ ↑ ℑ∈ℑ∩ ⊕⊆⊕ ∈ � 

″ ⊕  ⊕ ℑ  ℘ ∪����� ������ ��� � 

≈�  ♠∪ ℑ → ↔� ′ℑ ⊇ ℑ ⊇ ° � ↑⊃   ℑ ϒ ≤ �⊕ ℑ ⊂� ƒ⊂ℑ⊆⊕ ⊕  ℑ  ⊗ ℑ  ⊃ ∉∈ 

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

∉∈  ∪⊕ ∅ ⊂ℑ⊆ ⊆ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗  ∪⊕ ⊆ℑ ⊂ ℜ ⊕∪ ℑ√⊃ ∉≈♠ � ϒ∠∠ ⊂ ⊃ ⊕ ⊗ 

°∉ ⊂∧⊆⊕ ≥℘ ⊃ ⊕ ∈℘ ⊕����� ������ ����� � 

≈�  ⁄⊕ √⊕ ⊗ ⊇ ⊃ ⊕ √ ♥� ♣ℑ∈⊕ √ ∂ � ′∉ ⊃  ∉ ∂ �⊕ ℑ ⊂� ∞∅ ∅ ⊕ ℘  ⊃ √⊕ ∈⊕  ∉ ∅ 

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

∅ ∉ ⊃ ∩ ⊃ ⊗∠ ∉ ⊂∧∏  ⊕  ∪ ℑ∈⊕∅ ∉ℑ⊆ ≈♠  �♠ ∞∏ °∉ ⊂∧⊆ ����� ��� 

���� ����� � 

≈�  °∞→♣ ≥∪ ⊕ ∈∩ ℑ∈⊗ ≥ ♦ ∝ • ℑ∈2∩ ⊕ ∈ � ≥∧∈ ∪⊕  ⊃ ∉ ∅ ⊗ ⊃ ��2∪∧2 

⊗  ∉¬∧�∠∪∉ ∠∪ ∉ ∏  ≈♠ � ↑ ∉⊗ ⊕  ∈ ≤ ∪ ⊕⊆⊃ ℘ 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∈  ⊕  ⊃ ∈ ℘ ∉⊆2 

∠ ∉ ⊃  ⊃ ∉∈ ≈ ° � ∞°������ ����� � 

≈�  × ϒ →♣ ♦∏ ⊃ 2ℑ∈ � • ϒ →♣ ← ⊃ ∏ 2∅ ℑ∈∩� ≠ ϒ → ≥∪ ⊃ 2℘ ℑ ⊃� ⊕ ℑ ⊂� 

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

∏  ⊕⊃ ∈  ∪ ⊕⊗ ⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉ ∅ℑ ℘ ⊃ ⊗ ⊃ ℘∠∪∉ ∠∪ ℑ  ⊕≈♠  � ≤ ∪ ⊕⊆⊃ 2 

℘ ℑ ⊂ ″ ⊕ ℑ∩ ⊕ ∈ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � 

≈��  ← ♥∝ ≠∉∏ 2∈⊃ ℑ∈ � ≥ ♦ ∝ • ℑ∈2∩ ⊕ ∈ � ≡ ∞→♣ ⁄∉∈∩ 2 ⊆⊃ ∈∩� ⊕  

ℑ ⊂� ≥∧∈ ∪ ⊕  ⊃  ∉ ∅ ∅ ⊂ℑ⊆⊕  ⊕  ℑ  ⊗ ℑ∈  ⊆∉∈∉ � �2∪∧⊗  ∉¬∧ 

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

∠  ∉∠∧⊂�∠∪∉ ∠∪ ℑ  ⊕≈♠  � × ∪⊕ ≤ ∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕  2 

 ∉∏  ↑ ⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� � 

≈��  ← ↓ →♣ ♦∏ ℑ ⊃ 2∨∪∉∈∩�≥ ♦ ∝ • ℑ∈2∩ ⊕ ∈ ℑ∈⊗ ← ♥∝ ≠ ∉∏ 2∈⊃ ℑ∈ � 

× ∪ ⊕  ∧∈ ∪ ⊕  ⊃  ∉ ∅ ℑ∈ ⊃ ⊆∉∈∧   ⊃ � �2∪∧⊗  ∉¬∧ �2∠  ∉∠∧2 

⊂∠∪ ∉ ∠∪∉ ℑ  ⊕ℑ∈⊗ ∠  ∉∠ ⊕   ∧ ≈♠ � ♠ ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √ 

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

≈��  ± ∝ ← ∉∈∩� ≡ ♦ ϒ →♣ ↑⊃ ∈ � ← ♥ ← ⊃� ⊕ ℑ ⊂� ≥∧∈ ∪⊕  ⊃ ℑ∈⊗ 

ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ℑ∈ ⊃ ⊆∉∈∧ ⊗ ⊃ ⊕  ∪∧⊂⊗ ⊃  ∪ ⊃ ∉ ℘ ℑ  ℜ ℑ⊆ℑ  ⊕ →� → 2 

⊗ ⊃ ⊕  ∪∧⊂⊗ ⊃  ∪ ⊃ ∉℘ ∪ ℘ ℑ  ℜ ℑ⊆ℑ  ⊕ ≈ ♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  

≥∉℘≤ ∪ ⊃ ∈ℑ����� ����� ��� � 

≈��  ↔ ∉ ⊂  ∪ ∉∅ ∅♥ ↑ ℑ∈⊗ ′⊕ ⊂℘ ∪⊕ ″ � ∂ ∉ ⊂∏⊆⊕   ⊃ ℘ϒ∈ℑ ⊂∧ ⊃ ≈ ↑  � 

→ ⊕⋅ ≠∉ ⊄ �♥∈ ⊕   ℘ ⊃ ⊕ ∈℘ ⊕ °∏ ℜ ⊂ ⊃  ∪ ⊕  ����� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

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


