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

Εφφεχτσ οφ αδδιτιον οφ ραρε εαρτη ον προπερτιεσ ανδ 

στρυχτυρεσ οφ Νι2Ω2Β2ΣιΧ χο µ ποσ ιτε χοατινγσ 
≠ 

♣∝ ↓ ≡∪∉∈∩ 2℘ ∪⊕∈∩�郭忠诚� �≡ ♦ ϒ♥ ⁄ℑ 2℘ ∪⊕∈∩�翟大成� � ≠ ϒ→♣ ÷⊃ ℑ∈2⋅ℑ∈�杨显万� 

�⁄⊕ ∠ℑ   ⊆⊕∈∉∅ ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � ↔ ∏∈⊆⊃ ∈∩ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

↔ ∏∈⊆⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ×∪ ⊕⊕ ∅ ∅ ⊕ ℘  ∉ ∅ ℑ  ⊕⊕ ℑ   ∪�″ ∞� ∉∈  ∪ ⊕℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ �∠∪ ℑ  ⊕   ∏ ℘  ∏  ⊕ � ∏  ∅ ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ℑ∈⊗∪ ℑ  ⊗∈⊕  ∉ ∅ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠∉ ⊃  ⊕ ⊗″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  ⋅⊕  ⊕ ⊗ ⊃  ℘ ∏   ⊕ ⊗� ×∪ ⊕ ⊕  ∏ ⊂   ∪ ∉⋅  ∪ ℑ  • ℑ∈⊗ ≥⊃ ≤ ℘ ∉∈ ⊕ ∈ ⊃ ∈  ∪⊕ 

℘ ∉ℑ  ⊃ ∈∩ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪ ⊕⊃ ∈℘  ⊕ ℑ  ⊕∉ ∅ ″ ∞⊃ ∈  ∪ ⊕ℜ ℑ  ∪� • ∪ ⊕ ∈ ″ ∞⊃ ℑ⊗ ⊗ ⊕ ⊗⊃ ∈  ∪ ⊕℘ ∉ℑ  ⊃ ∈∩ � ∪ ⊕∩  ℑ ⊃ ∈ℑ  ⊕ ⊕ ∅ ⊃ ∈⊕ ⊗ℑ∈⊗ ∪⊕ 

  ⊕ ∈⊗∉ ∅∅ ∉⊆ℑ  ⊃ ∉∈ ∉ ∅ℑ⊆∉ ∠∪∉∏ ℘ ∉ℑ  ⊃ ∈∩ ⊃ ⊃ ∈℘  ⊕ ℑ  ⊕ ⊗� ↑ ∉ ⊕ ∉√⊕ � ∪⊕ ∪ ⊕ ⊆ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ∪ ⊕ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ 

℘ ∉ℑ  ⊃ ∈∩ ⊃ ⊕ ∈∪ℑ∈℘ ⊕ ⊗� ×∪ ⊕ ∪ ℑ  ⊗ ∈⊕  ∉ ∅ ∪ ⊕℘ ∉ℑ  ⊃ ∈∩ ⊃ ⊃ ∈℘  ⊕ ℑ  ⊕ ⊗ ⋅⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕∉ ∅ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕ ∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕�ℑ∈⊗⊃  

 ⊕ ℑ ℘ ∪ ⊕  ∪⊕∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕ ⋅∪⊕ ∈ ∪ ⊕ ℑ  ⊕ ⊗ℑ ��� ε � ′⊕  ⊃ ⊗ ⊕ � ∪⊕∪ ℑ  ⊗∈⊕  ∉ ∅ ∪⊕ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩ ⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ  

∉ ∅ ∪ ⊕ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩ � 

[ Κεψ ωορδσ] ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩�∠  ∉∠ ⊕   ⊃ ⊕ �⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠ ∉ ⊃  ⊃ ∉∈ 

[ ΧΛΧ νυµ βερ] × ƒ��� � ��              [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

∞⊂⊕ ℘   ∉ ⊂⊕   → ⊃ 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩  ∪ℑ√⊕ 

ℜ ⊕ ⊕∈   ∏⊗ ⊃ ⊕⊗ℑ ∪∉⊆⊕ℑ∈⊗⊃ ∈ ℑℜ  ∉ℑ⊗ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕ ⊃  

ℜ ⊕   ⊕ ℘ ∉∪⊕∈ ⊃ ∉∈� ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕ℑ∈⊗∪ ⊃ ∩∪⊕ ∪ℑ  ⊗∈⊕   

⊃ ∈  ⊕ ℘ ⊕∈∧⊕ ℑ   
≈� ∗ � � ″ ℑ  ⊕⊕ ℑ   ∪ � ″ ∞� ∠ ⊂ℑ∧ℑ∈ ⊃ ⊆2 

∠∉  ℑ∈ ∉ ⊂⊕⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂⊕   → ⊃ 2′ ℑ ⊂ ⊂∉∧ℑ∈⊗ → ⊃ 2′2≥⊃ ≤ 
℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ �ℑ∈⊗⊃ ⊕∈ℑℜ ⊂⊕  ∉ ⊂ ⊃ ⊗∠ℑ   ⊃ ℘ ⊂⊕  ∏ ℘ ∪ 

ℑ ≥⊃ ≤ � ϒ⊂ � ↓ � ℑ∈⊗ ∉∉∈ ∉℘ ∉ 2⊗ ⊕∠∉ ⊃ ⊕ ∅ ∅⊕ ℘  ⊃ √⊕ ⊂∧ ⋅⊃  ∪ 

ℑ ⊂ ⊂∉∧ ∏ ℘ ∪ ℑ  → ⊃ 2° ℑ∈⊗ → ⊃ 2′ ℑ ⊂ ⊂∉∧�⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∉ ⊂ ⊃ ⊗ 

∠ ℑ   ⊃ ℘ ⊂⊕ ℘ ∉∈ ⊕∈ ⊃ ∈  ∪⊕ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ � ℑ ⊃  ⊃ ∈∩ 

∪ℑ  ⊗∈⊕  ℑ∈⊗ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗⊃ ∈2 
 ⊕∈ ⊃ ∅∧⊃ ∈∩ ∉¬ ⊃ ⊗ ℑ  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ ℑ  ∪ ⊃ ∩∪  ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕ ≈� ∗ � � ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ″ ∞ ⊃ ∈  ∪⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕∠ ∉ ⊃  ⊃ ∉∈ 

∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩  ∪ℑ  ℜ ⊕ ⊕∈ ∪ℑ  ⊗ ⊂∧ 

  ∏⊗ ⊃ ⊕⊗ ⊕ ℘ ⊕∈ ⊂∧ 
≈� � ≥∉  ∪⊕ ⊕ ∅ ∅⊕ ℘   ∉∅ ≤⊕↓ � ∉∈  ∪⊕ 

   ∏ ℘  ∏  ⊕ ℑ∈⊗ ∠  ∉∠ ⊕   ⊃ ⊕  ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ 

℘ ∉ℑ  ⊃ ∈∩ ∪ℑ√⊕ℜ ⊕ ⊕∈ ℑ∠∠  ∉ℑ ℘ ∪⊕⊗⊃ ∈ ∪ ⊃ ∠ℑ∠ ⊕ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

′ℑ  ∪ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ℑ∈⊗ ∠ ⊂ℑ  ⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ℑ  ⊕ ℑ  

∅∉ ⊂ ⊂∉⋅� 

→ ⊃ ≤⊂ � #�♦ � ↓ � �� ∩�←�℘ ∉⊆∠ ⊂⊕¬ ℑ∩ ⊕∈ � ♣≡2�� � 
�� ∗ �� ∩�←� ℘ ∉⊆∠ ⊂⊕¬ ℑ∩ ⊕∈ � ♣≡2�� � � ∗ �� ∩�←� 
↔ ′♦ � �� � � ∗ � �� ∩�←� → ℑ � • ↓ � #�♦ � ↓ ��� ∗ �� ∩� 

←�≥⊃ ≤ �� �� ∗ � �� Λ ⊆� � �� ∩ �←� ≤⊕↓ � �� �� ∗ � �� 

Λ ⊆� �� ∗ �� ∩�←�∠♦ ��� � � �℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ �� ∗ � 

ϒ�⊗⊆ � � ⊕⊆∠⊕  ℑ  ∏  ⊕��� ε �ℑ∩ ⊃  ℑ  ⊃ ∉∈   ∧⊂⊕�ℑ ⊃ ℑ∩ ⊃ 2 
 ℑ  ⊃ ∉∈ � 

×∪⊕ ⊆ℑ   ⊃ ¬ ⊆ℑ  ⊕  ⊃ ℑ ⊂⊃  ϒ � ℘ ℑ  ℜ ∉∈   ⊕ ⊕ ⊂�  ∪⊕ 

⊆ℑ   ⊃ ¬ ⊃ ∨⊕⊃ �� ⊆⊆ ≅ �� ⊆⊆ ≅ � ⊆⊆ � 

×∪⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ 

℘ ∉ℑ  ⊃ ∈∩ ⋅ℑ ⊆⊕ ℑ  ∏  ⊕⊗ℜ∧ ∞⁄ϒ ÷ ���� ⊆∏ ⊂  ⊃ ∠ ⊂⊕∅∏∈℘ 2 
 ⊃ ∉∈ℑ ⊂ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘  ∠ ⊕ ℘   ∏⊆ � ℑ∈⊗ ∅ ⊃ √⊕ ∠ ∉ ⊃ ∈  ℑ√⊕  ℑ ∩ ⊕ 

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

⋅⊕  ⊕ ∉ℜ  ⊕  √⊕⊗ ℜ∧ ϒ≥ ↑2≥÷ ⊕ ⊂⊕ ℘   ∉∈  ℘ ℑ∈∈⊃ ∈∩ ⊆⊃ 2 
℘  ∉ ℘ ∉∠∧� ×∪⊕    ∏ ℘  ∏  ⊕ ∉∅  ∪⊕ ℘ ∉ℑ  ⊃ ∈∩  ⋅⊕  ⊕ ℑ∈ℑ 2 
⊂∧∨⊕⊗ℜ ∧ ♠ ℑ∠ ℑ∈⊕  ⊕���� ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ � ×∪⊕ ∪ℑ  ⊗ 2 
∈⊕  ∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩  ⋅ℑ  ⊆⊕ ℑ  ∏  ⊕⊗ℜ ∧ ⊆⊕ ℑ∈∉∅ ♦ ÷2� 
⊆⊃ ℘  ∉∪ℑ  ⊗∈⊕  ⊆⊕  ⊕ �ℑ∈⊗⊂∉ℑ⊗ ⋅ℑ ���∩� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Εφφεχτσ οφ ΧεΟ 2 ον χο µ ποσ ιτιον οφ Νι2 Ω2Β2ΣιΧ 
χο µ ποσ ιτε χοατινγσ 

∞∅ ∅ ⊕ ℘  ∉∅ ∪⊕ℑ⊆∉∏∈∉∅ ≤⊕↓ � ⊃ ∈ ∪⊕ℜ ℑ  ∪∉∈ ∪⊕ 

℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ 

×ℑℜ ⊂⊕� �♥⊃ ⊄∈∉⋅∈  ∪ℑ  ∪⊕℘ ∉∈ ⊕∈ ∉∅ ≥⊃ ≤ ∠ℑ   ⊃ 2 
℘ ⊂⊕� ∏∈∩   ⊕∈ ℑ∈⊗ ≤⊕↓ � ⊃ ∈  ∪⊕ ⊗ ⊕∠∉ ⊃  ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ℑ⊆∉∏∈∉∅ ≤⊕↓ � ⊃ ∈ ∪⊕ℜ ℑ  ∪� ϒ∈⊗ ∪⊕∧ 

 ⊕ ℑ ℘ ∪∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕  ⋅∪⊕∈  ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ≤⊕↓ � ⊃ ∈ 

 ∪⊕ℜ ℑ  ∪⊃ ∏ ∠ ∉ � ∩�←� ×∪⊕℘ ∉∈ ⊕∈ ∉∅ ≤⊕↓ � � ≥⊃ ≤ 

ℑ∈⊗ • ⊃ ∈  ∪⊕℘ ∉ℑ  ⊃ ∈∩ � ∪∉⋅⊕ √⊕ �⊗ ⊕ ℘  ⊕ ℑ  ⊕ ⋅⊃  ∪  ∪⊕ 

℘ ∉∈ ⊃ ∈∏ ∉∏  ⊃  ⊕ ∉∅  ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ≤⊕↓ � ⊃ ∈  ∪⊕ 

ℜ ℑ  ∪� ♥⊃ ℘ ⊂⊕ ℑ  ∪ℑ  ∪⊕ℑ∠∠  ∉∠  ⊃ ℑ  ⊕ℑ⊆∉∏∈∉∅ ≤⊕↓ � 
⊃ ∈ ∪⊕ℜ ℑ  ∪℘ ℑ∈⊃⊆∠  ∉√⊕ ∪⊕℘ ∉ 2⊗ ⊕∠∉ ⊃  ⊃ ∉∈ ∉∅ ≥⊃ ≤ ∠ℑ  2 
 ⊃ ℘ ⊂⊕ ⋅⊃  ∪ → ⊃ 2 • 2′ ℑ ⊂ ⊂∉∧ �′⊕ ℘ ℑ∏  ⊕ ∪⊕ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ℑ  ⊕ 

⊕ ℑ   ∪⊃ ∈ ∪⊕ℜ ℑ  ∪⊕∈ℑℜ ⊂⊕ ≥⊃ ≤ ∠ℑ   ⊃ ℘ ⊂⊕  ∉ℑℜ  ∉ ℜ ⊆∉ ⊕ 

∠ ∉ ⊃  ⊃ √⊕℘ ∪ℑ  ∩ ⊕ �ℑ∈⊗ℑ⊂∉∉∅ ≥⊃ ≤ ∠ℑ   ⊃ ℘ ⊂⊕  ∉ ℘ ∉2⊗ ⊕ 2 
∠ ∉ ⊃ ⋅⊃  ∪ → ⊃ 2 • 2′ ℑ ⊂ ⊂∉∧ ∏∈⊗ ⊕  ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ 

∅ ⊃ ⊕ ⊂⊗∅∉ ℘ ⊕� ′∏  ∪⊕  ∏  ∅ ℑ ℘ ⊕ ∉∅ ≥⊃ ≤ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈  ∪⊕ 

ℜ ℑ  ∪ℑ  ⊕ ℑ  ∏  ℑ  ⊕⊗ ⋅∪⊕∈  ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ≤⊕↓ � ⊃ ∈ 

 ∪⊕ ℜℑ  ∪ ⊃   ℑ ⊃  ⊕⊗ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ � ⊃�⊕�  ∪⊕ ∠∉ ⊃  ⊃ √⊕ 

℘ ∪ℑ  ∩⊕ ℑ  ⊕∈∉ ⊃ ∈℘  ⊕ ℑ  ⊕⊗�≥∉ ∪⊕℘ ∉∈ ⊕∈∉ ∅≥⊃ ≤ ∠ℑ   ⊃ 2 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���′�� � ��  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧ ≠ ∏ ∈∈ℑ∈ ° ∉√⊃ ∈℘ ⊕≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ƒ∏ ∈⊗  

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



℘ ⊂⊕ ⊃ ∈  ∪⊕⊗ ⊕ ∠∉ ⊃  ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ≈� � 

Ταβλε 1  ∞∅ ∅ ⊕ ℘  ∉∅ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ≤⊕↓ � ∉∈ ℘ ∉∈ ⊕∈ ∉∅ 

• �≥⊃ ≤ ℑ∈⊗ ≤⊕↓ � ⊃ ∈ ℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  

≤∉∈℘ ⊕ ∈  ℑ  ⊃ ∉∈ ∉ ∅ ≤⊕↓ � 
⊃ ∈ ℜ ℑ  ∪��∩ #← � � � 

≤∉∈ ⊕ ∈ ∉ ∅ • �≥⊃ ≤ ℑ∈⊗ ≤⊕↓ � 

ω� • �� � ω�≥⊃ ≤�� � ω�≤⊕↓ � �� � 

� � � �� � � �� � 

� � � �� � � �� � � �� 

� � � �� �� � �� � � �� 

�� � � �� � � �� � � �� 

�� � � �� � � �� � � �� 

3 .2  Εφφεχτσ οφ ΧεΟ 2 αµ ουντ ον συρφαχε µ ορπηολογψ 

οφ χο µ ποσ ιτε χοατινγσ 

ƒ⊃ ∩� �  ∪∉⋅ ∪ℑ   ∪⊕ ∏  ∅ ℑ ℘ ⊕ ∉∅ ∪⊕→ ⊃ 2 • 2′2≥⊃ ≤ 
℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  ⊕∈⊗ ∉⊂⊕ √⊕ ⊂� ℘  ℑ ℘ ⊄ℜ ⊕ ℘ ∉⊆⊕⊆ℑ ⊂ ⊂ 

ℑ∈⊗∩  ℑ ⊃ ∈∩⊕ ∅ ⊃ ∈⊕ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

∉∅ ≤⊕↓ � ⊃ ∈  ∪⊕ ℜ ℑ  ∪� ′⊕ ℘ ℑ∏  ⊕ ⊆∏ ℘ ∪ ⊆∉ ⊕ℑ⊆∉∏∈∉∅ 

 ℑ  ⊕⊕ ℑ   ∪⊃ ℑℜ  ∉ ℜ ⊕⊗∉∈ ∪⊕ ∏  ∅ ℑ℘ ⊕∉∅⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⋅⊃  ∪ 

 ∪⊕ ⊃  ⊕∉∅℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪⊃ ∈ ∪⊕ℜ ℑ  ∪�ℑ∈⊗ 

 ∪⊕   ∏ ℘  ∏  ⊕ ∉∅ ⊕ ⊂⊕ ℘   ⊃ ℘ ⊗ ∉∏ℜ ⊂⊕ ⊂ℑ∧⊕ ℜ ⊕  ⋅⊕ ⊕∈ ⊕ ⊂⊕ ℘ 2 
  ∉⊗ ⊕ℑ∈⊗ ∉ ⊂∏  ⊃ ∉∈⊃ ℘ ∪ℑ∈∩ ⊕⊗�ℑ∈⊗ ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅ 

℘ ℑ  ∪∉⊗ ⊕⊃ ⊕∈∪ℑ∈℘ ⊕⊗ℑ∈⊗∩  ℑ ⊃ ∈∉∅ ∪⊕℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  2 
⊃ ∈∩ ℑ  ⊕∅ ⊃ ∈⊕⊗ ≈� � ′∏  ∪⊕℘  ℑ ℘ ⊄∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ∩ ⊕  

⋅⊃ ⊗ ⊕ ⋅∪⊕∈ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪⊃ ∈ ∪⊕ℜ ℑ  ∪ 

⊃  ℑ ⊃  ⊕⊗∩  ⊕ ℑ  ⊂∧ �≥∉ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪⊃ ∈ 

 ∪⊕ℜ ℑ  ∪ ⊆∏  ℜ ⊕℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ⋅⊃  ∪ ⊃ ∈ � ∗ ��∩�←� 

3 . 3  Εφφεχτσ οφ αδδιτιον οφ ΧεΟ 2 ον σ τρυχτυρε οφ 

χο µ ποσ ιτε χοατινγσ 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℑ∈⊗ 
″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� 

� �♥ ⊃ ℘ ⊂⊕ ℑ  ∪ℑ   ∪⊕ ⋅⊃ ⊗  ∪∉∅⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ ⊕ ℑ⊄∉∅ ″ ∞2 
→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ⊃  ⊆∏ ℘ ∪ ⋅⊃ ⊗ ⊕  ∪ℑ∈ 

 ∪ℑ ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩�∅∏   ∪⊕ ⊆∉ ⊕� 

 ∪⊕  ⊕⊃ ∈∉ ∠⊕ ℑ⊄ ∉∅ → ⊃ � ′ � ⊃ ∈  ∪⊕⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∉∅ 

″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩� ♥⊃  ⊗ ⊃  ∠ ⊂ℑ∧⊕⊗ 

 ∪ℑ   ∪⊕ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ≤⊕↓ � ⊕∈ℑℜ ⊂⊕ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩ 

 ∉℘ ∪ℑ∈∩ ⊕∅  ∉⊆ ℘  ∧  ℑ ⊂ ∉ ℑ⊆∉ ∠∪∉∏   ℑ  ∏ �♥∈ ℑ⊗ ⊗ ⊃ 2 
 ⊃ ∉∈� ∪⊕  ⊕ℑ  ⊕ ∉⊆⊕ ∈⊕⋅ ∠∪ℑ  ⊕  ∏ ℘ ∪ ℑ  → ⊃ � ′ � → ⊃ ′ 

ℑ∈⊗ • ′ ℑ∠∠ ⊕ ℑ  ⊃ ∈∩⊃ ∈ ∪⊕∠ℑ   ⊕  ∈∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ℑ ∅  ⊕  

∪⊕ ℑ   ⊕ ℑ  ⊕⊗ℑ ��� ε ∅∉�∪�♥ ⊃ ⊄∈∉⋅∈ ∅  ∉⊆ → ⊃ 2′ 
ℜ ⊃ ∈ℑ  ∧ ∠∪ℑ  ⊕ ⊗ ⊃ ℑ∩  ℑ⊆  ∪ℑ  ∪⊕ ∉ ⊂∏ℜ ⊃ ⊂ ⊃  ∧ ∉∅ ℜ ∉ ∉∈ ⊃ ∈ 

∈⊃ ℘ ⊄⊕ ⊂⊃ ∉∈⊂∧ � � �� � �ℑ∈⊗ℑ  ∉⊆  ℑ⊗ ⊃ ∏ ∉∅ℜ∉ ∉∈⊃  ρ ′ 
� � � �� ⇐ϒ ℑ∈⊗ ∪ℑ ∉∅∈⊃ ℘ ⊄⊕ ⊂⊃ ρ → ⊃ � � � ��� 

⇐
ϒ ��ρ → ⊃ � 

ρ ′ ��ρ → ⊃ � �� �� � � ×∪⊕  ⊕ ∅∉ ⊕�ℜ ∉ ∉∈ ℑ∈⊗ ∈⊃ ℘ ⊄⊕ ⊂ ⋅⊃ ⊂ ⊂ 

∅∉⊆  ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ � ⊆∉ ⊕ ∉√⊕ � ∪⊕   ∏ ℘  ∏  ⊕ ∉∅ ∉ ⊂ ⊃ ⊗ 

 ∉ ⊂∏  ⊃ ∉∈⊃  ∪⊕ ℑ⊆⊕ℑ  ∪ℑ ∉∅ ⊆⊕  ℑ ⊂  ∉ ⊂∏  ⊃ ∉∈ ≈�� � → ⊃ 

ℑ∈⊗′ ⋅⊃ ⊂ ⊂∅∉⊆  ∏ ∠ ⊕   ℑ  ∏  ℑ  ⊕⊗∩ ℑ∠ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩℘ ∉∈ ⊕∈ ∉∅ ℜ∉ ∉∈ ⊃ ∈  ∪⊕℘ ∉ℑ  ⊃ ∈∩ �ℑ∈⊗ ∏ 2 
∠ ⊕   ℑ  ∏  ℑ  ⊕⊗ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∈⊃ ℘ ⊄⊕ ⊂ ⋅⊃ ⊂ ⊂ ℘ ∪ℑ∈∩ ⊕⊃ ∈ ∉ 

Φ ιγ .1  ∞∅ ∅ ⊕ ℘  ∉∅ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ≤⊕↓ � ∉∈  ∏  ∅ ℑ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  

�ℑ � ) � ∩ �←≤⊕↓ � ��ℜ � ) � ∩ �←≤⊕↓ � � �℘ � ) �� ∩ �←≤⊕↓ � ��⊗ � ) �� ∩ �←≤⊕↓ � 

# � � � # ∂ ∉ ⊂1��  λ 1�     ∞∅ ∅ ⊕ ℘  ∉∅ ″ ∞ ∉∈ ∠  ∉∠⊕   ⊃ ⊕ ℑ∈⊗   ∏ ℘  ∏  ⊕ ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩ 



Φ ιγ .2  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈∉∅℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  
�ℑ � ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ℑ ⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗� 

�ℜ � ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤2� � �� � ≤⊕↓ � ℑ ⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗� 

�℘ � ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ℑ ∅  ⊕ ∪⊕ ℑ   ⊕ ℑ  ⊕ ⊗ℑ ��� ε � 
�⊗ � ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤2� � �� � ≤⊕↓ � ℑ ∅  ⊕ ∪ ⊕ ℑ   ⊕ ℑ  ⊕ ⊗ℑ ��� ε 

ℜ ∉ ⊃ ⊗ ⊕ℑ∈⊗⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∪ℑ  ⊕∉∅∈⊃ ℘ ⊄⊕ ⊂ ⋅∪⊕∈ ∪⊕℘ ∉⊆2 
∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕∪⊕ ℑ    ⊕ ℑ  ⊕⊗�≥∉ℑ⊂∉∉∅∈⊕⋅ ∠∪ℑ  2 
⊕  ∪∉⋅ ∏ ∠⊃ ∈  ∪⊕⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ ℑ   ⊕  ∈� 

3 .4  Εφφεχτσ οφ αδδιτιον οφ ΧεΟ 2 ανδ ηεατ τρεατµεντ 

τεµ περατυρε ον ηαρδνεσσ οφ χοµ ποσ ιτε χοατινγσ 

∞∅ ∅ ⊕ ℘  ∉∅ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ ≤⊕↓ � ℑ∈⊗ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∈ ∪ℑ  ⊗∈⊕  ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℑ∈⊗ ″ ∞2→ ⊃ 2 
• 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � �♥ ⊃  

⊄∈∉⋅∈  ∪ℑ  ∪⊕ ∪ℑ  ⊗∈⊕   ∉∅  ∪⊕ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩  

℘ ∪ℑ∈∩ ⊕ ∩  ⊕ ℑ  ⊂∧ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅ ∪⊕ ℑ  

  ⊕ ℑ  ⊆⊕∈� ×∪⊕∪ℑ  ⊗∈⊕  ∉∅ ∪⊕ ⋅∉ ⊄⊃ ∈⊗ ∉∅℘ ∉⊆∠∉ 2 
⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  ⊕ ℑ℘ ∪⊕ ∠⊕ ℑ⊄ √ℑ ⊂∏ ⊕ ℑ ��� ε � ℜ∏  ∪⊕∧ 

⊗ ⊕ ℘  ⊕ ℑ  ⊕⊂ ⊃ ∈⊕ ℑ  ⊂∧ ⋅⊃  ∪℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧  ℑ ⊃  ⊃ ∈∩∪⊕ ℑ   ⊕ ℑ  2 
⊆⊕∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕�×∪ ⊃ ⊃ ℜ ⊕ ℘ ℑ∏  ⊕ ∪ℑ ⋅∪⊕∈ ∪⊕∪⊕ ℑ  

  ⊕ ℑ  ⊆⊕∈ ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ √⊕  ∧ ⊂∉⋅ � ∪⊕   ∏ ℘  ∏  ⊕ ∉∅ 

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

 ∏ ∠∠ ⊕   ℑ  ∏  ℑ  ⊕⊗  ∉ ⊂ ⊃ ⊗  ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∈⊃ ℘ ⊄⊕ ⊂ ∅∉⊆� ∪⊕ 

℘  ∧  ℑ ⊂⊂ℑ   ⊃ ℘ ⊕ ⊗ ⊃   ∉  ∩  ⊕ ℑ  ⊂∧ ℑ∈⊗ ∪⊕ ∪ℑ  ⊗∈⊕   ⊃  ⊕  

∉ℜ√⊃ ∉∏  ⊂∧ � 

↑ ∉ ⊕ ∉√⊕ �ℑ⊂ℑ  ∩⊕ ∈∏⊆ℜ ⊕ ∉∅∅ ⊃ ∈⊕ → ⊃ � ′ ∠ℑ   ⊃ ℘ ⊂⊕  

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ℑ∈⊗ℑ∪ℑ  ⊗ ⊕∈⊃ ∈∩ ⊕ ℑ ℘  ⊃ ∉∈ ℑ∠∠⊕ ℑ  ℑ ��� ε 
∅∉� ∪�≥∉ ∪⊕∪ℑ  ⊗∈⊕  ∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩  ⊕ ℑ ℘ ∪⊕ ∠⊕ ℑ⊄ 

√ℑ ⊂∏ ⊕� ♦∉⋅⊕√⊕ � ∪⊕∩  ℑ ⊃ ∈∉∅ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∈⊃ ℘ ⊄⊕ ⊂ 

∩  ∉⋅ ∏ ∠ℑ∈⊗ ∪⊕ → ⊃ � ′ ∠ℑ   ⊃ ℘ ⊂⊕ ℘ ∉ℑ   ⊕∈ ℑ∈⊗ ∪⊕℘ ∉ℑ  2 
⊃ ∈∩  ∉∅  ⊕∈ � ⊕  ∏ ⊂  ⊃ ∈∩⊃ ∈ ∪⊕⊗ ⊕ ℘  ⊕ ℑ  ⊕∉∅∪ℑ  ⊗∈⊕  ⋅⊃  ∪ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕∅∏   ∪⊕  ≈�� �′⊕  ⊃ ⊗ ⊕ �⊃  ⊃ ℘ ⊂⊕ ℑ  

 ∪ℑ  ∪⊕ ∪ℑ  ⊗∈⊕  ∉∅ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ 2 

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



Φ ιγ .3  ∞∅ ∅ ⊕ ℘  ∉∅∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∈ 

⊆⊃ ℘  ∉∪ℑ  ⊗∈⊕  ∉∅℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩  
σ ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤ � 

υ ) → ⊃ 2� � �� � • 2� � �� � ′2� � �� � ≥⊃ ≤2� � �� � ≤⊕↓ � 

 ⊃ ∈∩⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ ∪⊕ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩� 

×∪ ⊃ ⊃ ℜ ⊕ ℘ ℑ∏  ⊕ ∪ℑ  ∪⊕ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪⊃ ∈  ∪⊕ 

ℜ ℑ  ∪℘ ℑ∈ ⊕∈ℑℜ ⊂⊕≥⊃ ≤ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈ ∪⊕ℜ ℑ  ∪ ∉℘ ∉ 2⊗ ⊕ ∠∉ ⊃  

⋅⊃  ∪ → ⊃ 2 • 2′ ℑ ⊂ ⊂∉∧ �ℑ∈⊗ ∪⊕℘ ∉∈ ⊕∈∉∅ ≥⊃ ≤ ∠ ℑ   ⊃ ℘ ⊂⊕  

⊃ ∈  ∪⊕℘ ∉ℑ  ⊃ ∈∩ ⋅⊃ ⊂ ⊂ ℜ ⊕ ℑ ⊃  ⊕⊗� ϒ ∪⊕ ℑ⊆⊕ ⊃ ⊆⊕� ≥⊃ ≤ 

∠ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ℘ ℑ∈ ∉ℜ    ∏ ℘   ∪⊕∩  ℑ ⊃ ∈∩  ∉⋅2 
⊃ ∈∩⊗ ∏  ⊃ ∈∩ ∪⊕∠  ∉℘ ⊕  ∉∅∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ϒ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪∪ℑ ℑ∈⊃ ⊆∠∉  ℑ∈⊕ ∅ ∅⊕ ℘  

∉∈  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉ℑ  2 
⊃ ∈∩�ℑ∈⊗ ∪⊕℘ ∉∈ ⊕∈ ∉∅ • �≥⊃ ≤ ℑ∈⊗≤⊕↓ � ⊃ ∈ ∪⊕⊗ ⊕ 2 
∠∉ ⊃   ⊕ ℑ ℘ ∪ ∪⊕∠⊕ ℑ⊄√ℑ ⊂∏ ⊕ ⋅∪⊕∈ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

 ℑ  ⊕⊕ ℑ   ∪⊃ ∈ ∪⊕ℜℑ  ∪ℑ   ⊃ √⊕ ℑ �∩�←� 

�� ϒ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪℘ ℑ∈ ⊕∈ℑℜ ⊂⊕≥⊃ ≤ ∠ ℑ   ⊃ ℘ ⊂⊕  

 ∉℘ ∉ 2⊗ ⊕ ∠∉ ⊃ ⋅⊃  ∪ → ⊃ 2 • 2′ ℑ ⊂ ⊂∉∧ �ℑ∈⊗ ⊕ ∅ ⊃ ∈⊕ ∪⊕∩  ℑ ⊃ ∈ 

∉∅ ∪⊕℘ ∉ℑ  ⊃ ∈∩ � 

�� ♦ℑ  ⊗∈⊕  ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℑ∈⊗ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ 
℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕∉∅∪⊕ ℑ  

  ⊕ ℑ  ⊆⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕�ℑ∈⊗⊃  ⊕ ℑ℘ ∪⊕  ∪⊕∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕ 

ℑ ��� ε � ×∪⊕∪ℑ  ⊗∈⊕  ∉ ∅ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆∠∉ 2 
⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ⊃  ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅  ∪⊕ → ⊃ 2 • 2′2≥⊃ ≤ 
℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩� 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≡ ♦ ϒ ↓ ♣∏ ∉ 2∠ ⊕ ∈∩�≥ ∏ ⊗ ∧ ∉∈ ⊕ ⊂⊕ ℘   ∉ ⊂⊕  → ⊃ 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ 2 
⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ∞⊂⊕ ℘   ∉∠ ⊂ℑ  ⊃ ∈∩ � ∞∈√⊃  ∉∈⊆⊕ ∈≤∉∈  ∉ ⊂� 

���� ����� �� � 

≈�  ♣∝↓ ≡∪∉∈∩ 2℘ ∪ ⊕ ∈∩� ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ℑ∈⊗  ∏ ⊗∧ ∉∈ ⊕ ⊂⊕ ℘   ∉ ⊂⊕   

→ ⊃ 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ↑ℑ  ⊕  ⊃ ℑ ⊂  ° ∉ ⊕ ℘  ⊃ ∉∈ � 

���� ������ ��� � 

≈�  ♣∝↓ ≡∪∉∈∩ 2℘ ∪ ⊕ ∈∩ℑ∈⊗ ≠ ϒ →♣ ÷⊃ ℑ∈2⋅ℑ∈ � ≤∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ 

∉ ∅ → ⊃ 2′2ϒ⊂ � ↓ � ℘ ∉ℑ  ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  

↑⊕ ≥∉℘≤∪ ⊃ ∈ℑ����� ����� ��� � 

≈�  ♣∝↓ ≡∪∉∈∩ 2℘ ∪⊕ ∈∩ℑ∈⊗ ← ♥∝ ♦∉∈∩ 2⊄ℑ∈∩� ° ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗ 

∠  ∉℘ ⊕  ∉ ∅⊕ ⊂⊕ ℘   ∉ ⊂⊕  ∠ ⊂ℑ  ⊃ ∈∩ ″ ∞2→ ⊃ 2′2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕℘ ∉ℑ  2 
⊃ ∈∩ ≈♠  � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ����� ����� ���� � 

≈�  ♣∝↓ ≡∪∉∈∩ 2℘ ∪ ⊕ ∈∩ ℑ∈⊗ ≠ ϒ→♣ ÷⊃ ℑ∈2⋅ℑ∈ � ≥ ∏ ⊗∧ ∉∈ 

∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗    ∏ ℘  ∏  ⊕ ∉ ∅ ⊕ ⊂⊕ ℘   ∉ ⊂⊕   ∠ ⊂ℑ  ⊃ ∈∩ ″ ∞2→ ⊃ 2′2 
ϒ⊂ � ↓ � ℘ ∉⊆∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� 

���� ������ ��� � 

≈�  ≥∝♥ ≡∪∉∈∩ 2¬ ⊃ ℑ∈∩� ° ∉℘ ⊕   ℑ∈⊗ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ⊕ ⊂⊕ ℘   ∉ ⊂⊕   

″ ∞2→ ⊃ 2′ ℑ ⊂ ⊂∉∧ ≈♠  � ƒ∏∈℘  ⊃ ∉∈ℑ ⊂ ↑ℑ  ⊕  ⊃ ℑ ⊂ ����� ������ � 

��� � 

≈�  • ϒ →♣ ±⊃ ∈2⊂ ⊃ ℑ∈∩� ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅  ℑ  ⊕⊕ ℑ   ∪⊃ ∈ ⊕ ⊂⊕ ℘   ∉2 
∠ ⊂ℑ  ⊃ ∈∩ ⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ≈♠ � ↑ℑ  ⊕  ⊃ ℑ ⊂  ° ∉ ⊕ ℘  ⊃ ∉∈ � ���� � �� 

��� ��� � 

≈�  ♣∝↓ ≡∪∉∈∩ 2℘ ∪ ⊕ ∈∩� • ∞→ ↑⊃ ∈∩ 2∅ ⊕ ∈ ℑ∈⊗ ≠ ϒ→♣ ÷⊃ ℑ∈2 
⋅ℑ∈ �° ∉∠ ⊕   ⊃ ⊕ ∉ ∅⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗ ″ ∞2→ ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉⊆2 
∠∉ ⊃  ⊕℘ ∉ℑ  ⊃ ∈∩ ≈♠  �∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩∅ ∉≤∪ ⊕⊆⊃    ∧ � ↑ ⊕  ℑ ⊂2 
⊂∏  ∩∧ ����� ������ ���� � 

≈�  ♣∝ ↓ ≡∪ ∉∈∩ 2℘ ∪ ⊕ ∈∩ℑ∈⊗ ← ♥ ×⊃ ℑ∈2∠ ⊕ ⊃� ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ℑ  ⊕ 

⊕ ℑ   ∪⊃ ∈ ⊕ ⊂⊕ ℘   ∉ ⊂⊕  ∠ ⊂ℑ  ⊃ ∈∩ → ⊃ 2° ℑ∈⊗ → ⊃ 2′ ℜ ℑ  ⊕ ≈♠  � ↑ ℑ 2 
 ⊕  ⊃ ℑ ⊂ ° ∉ ⊕ ℘  ⊃ ∉∈ ����� ������ ��� � 

≈��  ♣∝ ↓ ♠ ⊃ ℑ∈2∪∏ ℑ� ≥  ∏ ℘  ∏  ⊕ℑ∈⊗∠  ∉∠ ⊕   ⊃ ⊕ ∉∅⊕ ⊂⊕ ℘   ∉∠ ⊂ℑ  2 
⊃ ∈∩ → ⊃ 2′ ℑ ⊂ ⊂∉∧ ≈♠  �♠∉ ∅ → ∉  ∪ ⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ ����� � 

����� ��� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�     ∞∅ ∅ ⊕ ℘  ∉∅ ″ ∞ ∉∈ ∠  ∉∠⊕   ⊃ ⊕ ℑ∈⊗   ∏ ℘  ∏  ⊕ ∉∅ → ⊃ 2 • 2′2≥⊃ ≤ ℘ ∉ℑ  ⊃ ∈∩ 


