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

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

Κεψ ωορδσ  ∈⊃   ∉∩ ⊕ ∈2∉¬∧∩ ⊕ ∈ ℘ ∉⊆∠ ⊂⊕ ¬⊕  ∈⊃   ∉∩ ⊕ ∈2∈⊕⋅ ⊗ ∉∈∉ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♥∈  ⊕ ℘ ⊕∈∧⊕ ℑ  �  ∪⊕ ∈⊃   ∉∩ ⊕∈ ℜ ⊕∪ℑ√⊃ ∉⊃ ∈ 

 ⊃ ⊂ ⊃ ℘ ∉∈ ∪ℑ  ℑ    ℑ ℘  ⊕⊗ ∩  ⊕ ℑ ⊃ ∈ ⊕  ⊕  ∉∅  ∪⊕  ⊕ 2 
 ⊕ ℑ  ℘ ∪⊕  �×∪⊕  ⊕ℑ  ⊕ ⋅∉ ⊕ ℑ  ∉∈�∉∈⊕⊃  ∪ℑ   ∪⊕ 

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

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

  ∏⊗ ∧⊃ ∈∩ ∈⊃   ∉∩⊕∈ ℜ ⊕∪ℑ√⊃ ∉⊃  ∪⊕ ⊂∠ ∅∏ ⊂  ∉ ⊗ ⊕ ⊕∠ ⊂∧ 

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

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

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

♥∈ ��� ε  ∉ ��� ε  ∪⊕ ⊆ℑ ⊂ ∪ ⊃   ∉ ∧ � ∉¬∧2 
∩ ⊕∈ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ℑ∈ ∩ ⊕∈⊕  ℑ  ⊕  ∪⊕ ⊆ℑ ⊂ ⊗ ∉∈∉ 

�× ⁄� ≈� � ⊆ℑ⊄ ⊃ ∈∩ ∪⊕ ⊗  ⊃ ∅ ∉∅ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ⊕  ⊃   ⊃ √⊃ 2 
 ∧ � × ⁄ ℘ ℑ∈ ℜ ⊕ℑ∈∈⊃ ∪ ⊃ ⊂ℑ  ⊕⊗∅  ∉⊆ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ ∅  ⊕  

ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ℑ ��� ε ∅∉�� ⊆⊃ ∈ ∏∈⊗ ⊕  ϒℑ  ⊆∉2 
 ∠∪⊕  ⊕�′∏ ∅∉≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ ∩  ∉⋅∈ ∏∈⊗ ⊕ ∈⊃   ∉∩ ⊕∈ 

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

℘ ∪ℑ∈∩ ⊕⊗ℑ⊂∉ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕⊃ ∈√∉ ⊂√⊕⊆⊕∈∉∅ ∈⊃ 2 
  ∉∩ ⊕∈ � ≠ℑ∈∩ ⁄⊕  ⊕∈ 

≈� ∅∉∏∈⊗ ∪ℑ ∅∉ ∪⊕ ∈⊃   ∉2 
∩ ⊕∈ 2⊗ ∉∠ ⊕⊗ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ � →≤≡≥⊃ � ⋅∪ ⊃ ℘ ∪ ∪ℑ ℜ ⊕ ⊕∈ 

 ∪ ∉∏ ∩∪  ⊕  ⊃   ⊃ √⊃  ∧   ℑℜ ⊃ ⊂ ⊃ ∨⊕⊗   ⊕ ℑ  ⊆⊕∈ ℑ  

��� ε � ∪⊕ ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ → 2 ∧∠⊕ ⊃ ⊂ ⊃ ℘ ∉∈ ∠⊕ ℘ ⊃ ⊆⊕∈ 

⊃ ∈℘  ⊕ ℑ  ⊕  ℑ∈⊗  ∪⊕  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ °2 ∧∠ ⊕  ⊃ ⊂ ⊃ ℘ ∉∈ 

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

⊃ ∈∩ℑℜ∉√⊕��� ε � ≠ℑ∈∩ ⁄⊕  ⊕∈ ≈� ℘ ∉∈℘ ⊂∏⊗ ⊕  ∪ℑ  

⊃ ⊃  ⊗∏ ⊕  ∉  ∪⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ × ϒ ⊃ ∈ →≤≡≥⊃� 

≡∪ℑ∈∩ ÷⊃ ⋅⊕∈ 
≈� ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕  ⊕ ∩ ⊕∈⊕  ℑ  ⊕ ℑ 

⊄ ⊃ ∈⊗ ∉∅ × ⁄ ⊃ ∈ →≤≡≥⊃� ⋅∪∉ ⊕ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕⊃  

 ⊕ ⊂ℑ  ⊕⊗ ∉ ∪⊕ ⊕  ⊃   ⊃ √⊃  ∧ ⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ → 2 ∧∠ ⊕ ⊃ ⊂ ⊃ 2 
℘ ∉∈  ∠⊕ ℘ ⊃ ⊆⊕∈ ℑ∈⊗⊗ ⊕ ℘  ⊕ ℑ  ⊕∉∅ °2 ∧∠⊕ ⊃ ⊂ ⊃ ℘ ∉∈  ∠ ⊕ ℘ 2 
⊃⊆⊕∈ � 

→ ⊃   ∉∩ ⊕∈ ℑ  ∉⊆ ⊕¬ ⊃  ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ  → 2→ 

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

⊕¬ ⊃   ℑ  ∏ ℜ   ⊃  ∏  ⊃ ∉∈ ∈⊃   ∉∩ ⊕∈ � ∪⊕ ∈⊃   ∉∩ ⊕∈ ⊃ ∈ 

ƒ≡  ⊃ ⊂ ⊃ ℘ ∉∈ ∪ℑ  ⊗ ⊂∧ ∪ℑ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ℑ℘  ⊃ √⊃  ∧ � ×∪ ⊃ ∠ ℑ 2 
∠⊕  ⊆ℑ⊄⊕ ⊗ ⊕  ℑ ⊃ ⊂⊕⊗ ⊗ ⊃  ℘ ∏   ⊃ ∉∈ ⊃ ∈ ∉ ⊗ ⊕  ∉ ⊆ℑ⊄⊕ 

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

ℑ ℘  ⊃ √⊃  ∧ ℑ∈⊗⊃  ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗⊗ ⊃  ℑ∠∠⊕ ℑ  ℑ∈℘ ⊕� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ ΜΕΤΗΟ∆ ΑΝ∆ Ρ Ε2 
ΣΥΛΤΣ 

� .�  Ελεχτριχαλ προπερτιεσ οφ µινυτε νιτρογεν2 
δοπεδ σ ιλιχον 

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

 ℑ⊆⊕℘  ∧  ℑ ⊂∩  ∉⋅⊕ ����2⁄� ⋅⊃  ∪ℑ ℑ⊆⊕∩  ∉⋅2 
⊃ ∈∩ ∠  ∉℘ ⊕   ∉ ∉ℜ  ℑ ⊃ ∈ ∈⊃   ∉∩ ⊕∈2⊗ ∉∠ ⊕⊗ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ 
� →≤≡≥⊃� ℑ∈⊗ ∈⊃   ∉∩ ⊕∈2∏∈⊗ ∉∠ ⊕⊗ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ 

�ϒ≤≡≥⊃ � �×∪⊕ ⋅∪∉ ⊂⊕∠  ∉℘ ⊕⊗ ∏  ⊕∅∉ϒ≤≡≥⊃⊃ ∏∈2 
⊗ ⊕ ℑ  ∩∉∈ ℑ  ⊆∉ ∠∪⊕  ⊕� ℜ∏ ∅∉ →≤≡≥⊃ ⋅∪ ⊃ ℘ ∪⊃  

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

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

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈ ����� 

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∠ ��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  ��� �����



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

⊆⊕  ∪∉⊗� ∪⊕∈ ⋅ℑ ℘ ∉∈√⊕   ⊕⊗⊃ ∈ ∉℘ ℑ   ⊃ ⊕ ℘ ∉∈℘ ⊕∈2 
  ℑ  ⊃ ∉∈ ℑ ∠ ⊕ ϒ≥× ↑ ƒ��� � �� �ℑ∈⊗⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ 

∉¬∧∩⊕∈� ∏ℜ   ⊃  ∏  ⊃ ∉∈ ℘ ℑ  ℜ∉∈ ℑ∈⊗ ∈⊃   ∉∩ ⊕∈ ∠ℑ ⊃   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ ℜ ∧ ƒ∉∏  ⊃ ⊕   ℑ∈ 2 
⊆⊃   ⊃ ∉∈ ⊃ ∈∅  ℑ  ⊕⊗  ∠ ⊕ ℘   ∉⊆⊕  ⊕  � ƒ ×♥″ � ⊆∉⊗ ⊕ ⊂ 

→ ⊃ ℘ ∉ ⊂⊕ ��� � ≤∉∈√⊕   ⊃ ∉∈⊃ ℑ ∠ ⊕ ♣′���� � �� � 

⊃� ⊕�≈↓ ⊃  � � � ��Α ⊆ℑ¬ �� ��� ℘⊆ 
� � ���� � � �≈≤   

� � � �Α ⊆ℑ¬ ����℘⊆ 
� � ���� � � �≈→ ∠  � � � ��Α ⊆ℑ¬ 

����℘⊆ � � ���� � � � 

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

∉∅ℜ∉ ∪ → 2 ∧∠⊕ ϒ≤≡≥⊃ℑ∈⊗ → 2 ∧∠⊕ →≤≡≥⊃⋅⊃  ∪� 

⊆⊆ ⊃ ∈  ∪ ⊃ ℘ ⊄∈⊕  ∪ℑ√⊕ ⊃⊆⊃ ⊂ℑ ∉¬∧∩ ⊕∈ ℘ ∉∈℘ ⊕∈  ℑ 2 
 ⊃ ∉∈ ℑ∈⊗℘ ℑ  ℜ∉∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈⊂⊕   ∪ℑ∈ � �� ≅ 

�� � � � ×∪⊕  ∠ ⊕ ℘ ⊃⊆⊕∈ ⋅⊕  ⊕ ⊕∠ ⊕ ℑ  ⊕⊗ ⊂∧ ℑ∈∈⊕ ℑ ⊂⊕⊗ 

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

∅  ∉⊆  ∪⊕∅∏  ∈ℑ ℘ ⊕�∇∏ ⊃ ℘ ⊄ ⊂∧ ℘ ∉∉ ⊂⊕⊗ ⊗ ∉⋅∈  ∉  ∉∉⊆ 

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

ƒ ×♥″ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗�ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈2 
 ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ →≤≡≥⊃ℑ∈⊗ ℑ∈2 
∈⊕ ℑ ⊂ ⊃ ∈∩ ⊃ ⊆⊕�⋅∪⊕  ⊕ ∪⊕∈∏⊆ℜ ⊕ ℜ ⊕  ⊃ ⊗ ⊕⊕ ℑ℘ ∪ ∠ ∉ 

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

ƒ ∉⊆ ƒ⊃ ∩�� ⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

∅∉� ∪ ℑ ��� ε �  ∪⊕  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ ℑ  ∩  ∉⋅∈ 

→≤≡≥⊃∅ℑ ⊂ ⊂⊗ ∉⋅∈ ⋅∪ ⊃ ⊂⊕ ∪⊕ ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ ϒ≤≡≥⊃ 

⊃ ∈℘  ⊕ ℑ  ⊕ � ⁄∏  ⊃ ∈∩  ∪⊕ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩� ∪⊕ 

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

∅ ℑ ⊂ ⊂ ⊃ ∈∩⊗ ∉⋅∈ �♥∈ ⊃  ⊃ ∈⊃  ⊃ ℑ ⊂ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ∠∪ℑ  ⊕� ∪ ⊃  

℘ ∪ℑ∈∩ ⊕⊃  ⊕√⊕   ⊃ ℜ ⊂⊕�′∏ ⋅⊃  ∪ ∪⊕ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊃⊆⊕ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩� ∪⊕℘ ∪ℑ∈∩ ⊕ ℑℜ ⊂⊕ ℑ∈∩⊕ℜ ⊕ ℘ ∉⊆⊕ ⊆ℑ ⊂ ⊂ 2 
⊕ �∅ ⊃ ∈ℑ ⊂ ⊂∧  ⊕ ℑ℘ ∪⊕   ℑℜ ⊂⊕� ƒ⊃ ∩�� ⊃  ∪⊕ ⊕¬∠ ⊕  ⊃ 2 
⊆⊕∈ ℑ ⊂ ⊕  ∏ ⊂ ∅∉ϒ≤≡≥⊃� ⋅∪ ⊃ ℘ ∪  ∪∉⋅ ∪ℑ  ∪⊕ 

 ⊕  ⊃   ⊃ √⊃  ∧  ⊕ ℑ ℘ ∪⊕  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧   ℑℜ ⊂⊕ ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂2 
⊃ ∈∩∅∉�∪ℑ ��� ε � 

×∪⊕  ⊕ℑ  ⊕ ⋅∉⊃ ∈∅  ℑ  ⊕⊗ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕ ∅∉ 

∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ⊃ ∈ ƒ≡≥⊃� • ℑ∩∈⊕  
≈� ⊗ ⊃ ⊗  ⊕  ⊕ ℑ  ℘ ∪ 

⋅∉ ⊄ ∉∈ ∪⊕⊃ ∈∅  ℑ  ⊕⊗ ∠⊕ ℘   ∏⊆ ∉∅∈⊃   ∉∩⊕∈2⊗ ∉∠⊕⊗ 
≤≡≥⊃ℑ∈⊗∅∉∏∈⊗ ∪ℑ  ∪⊕  ⊕⊕¬ ⊃   ⊕⊗∅ ⊃ √⊕ℑ ℘ ℘ ∉⊆∠ℑ 2 
∈∧⊃ ∈∩ ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕  ∈⊕ ℑ  ℜ ∧  ∪⊕ ⋅∉ ∈⊃   ∉∩ ⊕∈ 

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

→ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ � ±⊃ ≈�  ⊕   ⊃ ∅ ⊃ ⊕⊗ ∪ℑ  ∪⊕ 

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ℑ ⊃  ℑ∈⊗ → 2↓ ℘ ∉⊆2 

∠ ⊂⊕¬⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈⊃ ℑ⊗ ∧∈ℑ⊆⊃ ℘⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ � 

Φ ιγ .1  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ 

→≤≡≥⊃ℑ∈⊗ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ 

ϒ≤≡≥⊃ℑ∈⊗ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

 ∠ ⊕ ℘ ⊃⊆⊕∈ ∉∅ →≤≡≥⊃� ∠∉� ⊃ ∈ ƒ⊃ ∩� �� � ∠ ⊕ ℘ ⊃⊆⊕∈ 

ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩∅∉� ∪ℑ ��� ε � ∠ ∉� ⊃ ∈ ƒ⊃ ∩� 
�� ℑ∈⊗ ∠⊕ ℘ ⊃ ⊆⊕∈ ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩∅∉�∪ℑ ��� ε 
� ∠ ∉� ⊃ ∈ ƒ⊃ ∩��� �♥∈ ƒ⊃ ∩�� � ΝΑ ℑ∈⊗ ΝΒ ℑ  ⊕ 

⊃  ∉ ⊂ℑ  ⊕⊗ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ℑ ⊃  � ΝΑ � , 

ΝΑ � , ΝΑ � , ΝΒ � ℑ∈⊗ ΝΒ � ℑ  ⊕ ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕  

∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ � ƒ⊃ ∩�� ⊕ √⊃ ⊗ ⊕∈℘ ⊕  ∪ℑ ℑ ∅  ⊕  

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

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

→ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ � ϒ∅  ⊕  ∪⊕  ∠ ⊕ ℘ ⊃⊆⊕∈ 

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



∪ℑ ℜ ⊕ ⊕∈ ℑ∈∈⊕ ℑ ⊂⊕⊗∅∉�∪ℑ ��� ε � ∪⊕   ⊕∈∩  ∪ 

∉∅ ∈⊃   ∉∩⊕∈ ∠⊕ ℑ⊄ ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅∪ ⊃ ⊂⊕   ⊕∈∩  ∪ ∉∅ ℑ ℘ 2 
℘ ∉⊆∠ℑ∈∧⊃ ∈∩ ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕  ∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  
⊗ ⊕ ℘  ⊕ ℑ  ⊕ �ƒ⊃ ∩�� ⊃  ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ ∈⊃   ∉2 
∩ ⊕∈ ∠ ⊕ ℑ⊄    ⊕∈∩  ∪ ⋅⊃  ∪ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

 ∪⊕⊕¬ ⊕∈ ⊃ ∉∈ ∉∅ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊃ ⊆⊕� ∪∉⋅∈ ℑ  ∠∉  

� �� �� ��� ��� ℑ∈⊗ ∠∉ � �� ��� ��� ⊃ ∈ ƒ⊃ ∩� 

� �ℜ∉ ∪ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ ⊕ ℑ⊄    ⊕∈∩  ∪ ℑ∈⊗   ⊕∈∩  ∪ 

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

Φ ιγ .3  ↑ ∏  ∏ ℑ ⊂  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ 

∈⊃   ∉∩⊕∈ ∠⊕ ℑ⊄⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗ℑℜ  ∉ ∠  ⊃ ∉∈ 

⊂ ⊃ ∈⊕∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  

Φ ιγ .4  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩⊕∈ ∠⊕ ℑ⊄   ⊕∈∩  ∪ 

⊃ ∈ →≤≡≥⊃⋅⊃  ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩℘ ∉∈⊗ ⊃  ⊃ ∉∈ 

⊗ ⊃  ℑ∠∠ ⊕ ℑ � 

×∪⊕ ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ → 2 ∧∠ ⊕ →≤≡≥⊃⊃ ∈℘  ⊕ ℑ  ⊕ � 

⋅∪ ⊃ ℘ ∪℘ ℑ∈ ℜ ⊕ℑ    ⊃ ℜ∏  ⊕⊗ ∉ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ × ⁄ 

∉ ∪⊕ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕ ∉∅ ∉ ⊃ ∩ ⊃ ∈ℑ ⊂ × ϒ � ×∪⊕ ⊗ ⊕ 2 
℘  ⊕ ℑ  ⊕∉∅ → 2 ∧∠ ⊕ →≤≡≥⊃ ⊕  ⊃   ⊃ √⊃  ∧ ℘ ℑ∈ ℑ ⊂ ∉ ℜ ⊕ℑ  2 
  ⊃ ℜ∏  ⊕⊗ ∉ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ × ϒ ∉ ∪⊕⊗ ⊃  ℑ∠∠ ⊕ ℑ  2 
ℑ∈℘ ⊕∉∅ × ⁄� ≥∉ ∪⊕⊕   ⊕∈℘ ⊕∉∅ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℑ ℘  ⊃ √⊃  ∧ 

∉∅ →≤≡≥⊃∉∈⊂∧ ⋅⊃  ∪  ⊕  ⊃   ⊃ √⊃  ∧ √ℑ  ⊃ ℑ  ⊃ ∉∈ ℘ ℑ∈∈∉ 

ℜ ⊕⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗� 

≤∉⊆ℜ ⊃ ∈⊃ ∈∩ ∪⊕ ⊕  ∏ ⊂  ∉∅ ƒ⊃ ∩� � ℑ∈⊗ ƒ⊃ ∩� � � 

⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ ⋅∪⊕∈ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

 ⊃  ⊕ � ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ⊃ ∈  ⊃ ⊂ ⊃ 2 
℘ ∉∈ ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅∪ ⊃ ⊂⊕  ∪⊕  ⊕  ⊃   ⊃ √⊃  ∧ ⊃ ∈℘  ⊕ ℑ  ⊕ � 

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

→≤≡≥⊃⊃ × ϒ � ∪⊕∈ ⋅∪⊕∈ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕ 

 ⊃  ⊕ � × ϒ ⊃ ∅∉⊆⊕⊗ ℑ∈⊗ ⊃   ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ∈2 
℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ℘ ∉∈2 
℘ ⊕∈  ℑ  ⊃ ∉∈ �♥∅ ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℑ ℘  ⊃ √⊃  ∧ ∉∅ →≤≡≥⊃⊃  

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

⊗ ∉⋅∈� × ⁄ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ∈℘  ⊕ ℑ  ⊕ � → 2↓ ℘ ∉⊆2 
∠ ⊂⊕¬⊕  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ ⊂ ∉ ⊃ ∈℘  ⊕ ℑ  ⊕� ⋅∪ ⊃ ℘ ∪ ⊕√⊃ 2 
⊗ ⊕∈℘ ⊕  ∪ℑ  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℑ ℘  ⊃ √⊃  ∧ ∉∅ × ϒ ℘ ∉⊆⊕  

∅  ∉⊆ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  � ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ℑ℘  ⊃ √⊃  ∧ ∉∅ × ⁄ 

℘ ∉⊆⊕ ∅  ∉⊆ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ � ′∏ ⊃  . ⊄∈∉⋅∈  ∉ 

ℑ ⊂ ⊂ ∪ℑ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ⊃ ∈ ƒ≡≥⊃⊃ ∉∅ ∈∉ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ 

ℑ ℘  ⊃ √⊃  ∧� ∉  ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℑ ℘  ⊃ √⊃  ∧ ∉∅ →≤≡≥⊃℘ ℑ∈ 

∉∈⊂∧ ℜ ⊕ × ⁄�ℑ∈⊗ ∪ ⊃ ⊄ ⊃ ∈⊗∉∅ × ⁄⊃  ⊕ ⊂ℑ  ⊕⊗ ∉ ∪⊕ 

∅∉⊆ℑ  ⊃ ∉∈ ∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ �♥∈ ∉ ⊗ ⊕  ∉ ⊗ ⊃   ⊃ ∈2 
∩∏ ⊃  ∪ ℜ ⊕  ⋅⊕ ⊕∈ × ⁄ ℑ∈⊗ ∈⊕⋅ ⊗ ∉∈∉�→⁄� �⊃ ⊃  

℘ ℑ ⊂ ⊂⊕⊗ → ⊃   ∉∩ ⊕∈2→ ⊕⋅ ⁄∉∈∉�→ 2→⁄� � 

� .�  Φορµ ατιον ανδ ελιµινατιον οφ Ν2Ν∆ 
ƒ⊃ ∩� � ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕  ⊕⊕¬ ⊃   ℑℜ  ∉ ∠  ⊃ ∉∈ 

⊂ ⊃ ∈⊕∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ⊃ ∈ ∪⊕ℑ ∩  ∉⋅∈ ∠⊕ ℘ ⊃ ⊆⊕∈ � 

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

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

 ℑ ⊃ ⊂ ∉∅ → 2 ∧∠⊕ℑ  2∩  ∉⋅∈ →≤≡≥⊃� ×∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈ 

⊃ ∈⊗ ⊃ ℘ ℑ  ⊕   ∪ℑ  ⊕  ⊃   ⊃ √⊃  ∧ ℜ ℑ  ⊃ ℘ ℑ ⊂ ⊂∧  ⊕⊆ℑ ⊃ ∈  ∪⊕ 

 ℑ⊆⊕ ℑ ∅  ⊕  �� ∪ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ ��� ε � ℑ∈⊗  ∪⊕ 

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

 ∪ℑ∈ ��� ε � → 2→⁄ ⊕ ⊂ ⊃⊆⊃ ∈ℑ  ⊕ � ∪⊕ ∪ ⊃ ∩∪⊕  ∪⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ � ∪⊕ ∇∏ ⊃ ℘ ⊄⊕  → 2→⁄ ⊕ ⊂ ⊃ ⊆⊃ ∈ℑ  ⊕ � 

⋅∪⊕∈  ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ⊂∉⋅⊕  ∪ℑ∈ ��� ε � → 2→⁄ 

# � � � # ∂ ∉ ⊂1�  λ 1�   → ⊃   ∉∩ ⊕ ∈2∉¬∧∩ ⊕∈ ℘ ∉⊆∠ ⊂ ⊕¬⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗ ∪⊕ ⊃ ⊗ ∉∈∉ℑ ℘  ⊃ ∉∈



∅∉⊆ℑ∩ ℑ ⊃ ∈ � 

′∉ ∪∉∅ × ⁄ ℑ∈⊗ → 2→⁄ ℘ ℑ∈ ℜ ⊕∅∉⊆⊕⊗ℑ ∅  ⊕  

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

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

⊕¬∠ ⊕  ⊃ ⊆⊕∈∏  ⊕⊗ ∠ ⊕ ℘ ⊃ ⊆⊕∈∉∅ →≤≡≥⊃ℑ∈⊗ ϒ≤≡≥⊃ 

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

∪ ⊃   ∉ ∧  ∉ ⊗ ∉ ℘ ∉⊆∠ ℑ  ⊃  ∉∈  ⊕   � ×∪⊕⊕¬∠ ⊕  ⊃ ⊆⊕∈ 

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

→≤≡≥⊃⊃ ∈℘  ⊕ ℑ  ⊕ ℑ ⊂∉∈∩ ⋅⊃  ∪ ⊃⊆⊕℘ ∪ℑ∈∩ ⊃ ∈∩� ∪⊕ 

 ⊕ ℑ ℘  ⊃ ∉∈  ℑ  ⊕⊃ ⊂∉⋅⊕  ∪ℑ∈  ∪ℑ ∉∅ ϒ≤≡≥⊃ℑ  ∪⊕ 

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

ϒ≤≡≥⊃� ↑ ∉ ⊕ ∉√⊕ �⊃ ∈∅  ℑ  ⊕⊗ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈⊃ ∈⊗ ⊃ 2 
℘ ℑ  ⊕  ∪ℑ ∈⊃   ∉∩ ⊕∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈  ⊕⊆ℑ ⊃ ∈ℑ ⊂⊆∉  

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

 ∪∉⋅⊃ ∈∩ ∪ℑ  ∪⊕ ⊆ℑ ⊂ ⊗ ∉∈∉⊃ ∅∉⊆⊕⊗⊃ ∈ →≤≡≥⊃ 

ℑ ��� ε �→ 2→⁄℘ ℑ∈ ℜ ⊕∈⊕∩ ⊂⊕ ℘  ⊕⊗� • ∪⊕∈ ℑ ��� 
ε �⊗ ∉∈∉℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ →≤≡≥⊃⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈ 

 ∪ℑ ∉∅ ϒ≤≡≥⊃ℑ  ∪⊕ℜ ⊕ ∩ ⊃ ∈∈⊃ ∈∩ℑ∈⊗ ∪⊕∩ ℑ∠ ℜ ⊕ 2 
℘ ∉⊆⊕ ℜ ⊃ ∩∩ ⊕ ℑ∈⊗ℜ ⊃ ∩∩ ⊕ ℑ ⊂∉∈∩ ⋅⊃  ∪ ∪⊕⊕¬ ⊕∈ ⊃ ∉∈ 

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

 ∪⊕ ⊆ℑ ⊂ ⊗ ∉∈∉ ℑ∈⊗ → 2→⁄ ℘ ℑ∈ ℜ ⊕ ∅∉⊆⊕⊗ ℑ  

��� ε � × ⁄ ℘ ℑ∈∈∉ℜ∏ → 2→⁄ ℘ ℑ∈ ℜ ⊕∅∉⊆⊕⊗ℑ  

��� ε ∉��� ε � ϒ∈⊗ℑ ��� ε � ∪⊕℘ ∉∈℘ ⊕∈  ℑ 2 
 ⊃ ∉∈ ∉∅ → 2→⁄⊃ √⊕  ∧ ∪ ⊃ ∩∪� 

� .�  Ιµ παχτ οφ πρε2τρεατµεντ ον Ν2Ν∆ 

Φ ιγ .5  ″ ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ →≤≡≥⊃√ℑ  ⊃ ℑ  ⊃ ∉∈ ⋅⊃  ∪ 

ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩℘ ∉∈⊗ ⊃  ⊃ ∉∈ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ⊗ ∉∈∉℘ ∉∈℘ ⊕∈2 
  ℑ  ⊃ ∉∈ ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩∅∉� ∪ ℑ ��� ε � � ∪ ℑ  

��� ε ℑ∈⊗� � � ∪ℑ ���� ε ℑ ∠  ⊕ 2  ⊕ ℑ  ⊆⊕∈ ⊕ 2 
 ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ×∪⊕ ⊕¬∠ ⊕  ⊃ ⊆⊕∈⊃ ∈⊗ ⊃ ℘ ℑ  ⊕   ∪ℑ  ∪⊕ 

∅∉⊆ℑ  ⊃ ∉∈ ∠⊕ ⊕⊗∉∅ → 2→⁄℘ ∪ℑ∈∩⊕ ℑ⊂∉ℑ ∅  ⊕ ∠  ⊕ 2 
  ⊕ ℑ  ⊆⊕∈ℑ ��� ε ∉��� ε �ℜ∏ ℑ ⊂⊆∉ ∪ℑ ∈∉ 
⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∈  ∪⊕ ℜ ℑ ⊂ℑ∈℘ ⊕⊗ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ → 2 
→⁄� ↓∈  ∪⊕℘ ∉∈  ℑ  ∧ � ∪⊕ ℜ ℑ ⊂ℑ∈℘ ⊕⊗℘ ∉∈℘ ⊕∈  ℑ 2 
 ⊃ ∉∈ ∉∅ → 2→⁄ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉ℜ√⊃ ∉∏  ⊂∧ ℑ ∅  ⊕ ∠  ⊕ 2  ⊕ ℑ  2 
⊆⊕∈ℑ ���� ε � 

Φ ιγ .6  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∠  ⊕ 2  ⊕ ℑ  ⊆⊕∈∉∈ 

→ 2→⁄ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ℑ ��� ε 

� .�  Ν2Ν∆ ανδ οξψγεν πρεχιπιτατεσ 
ƒ⊃ ∩��  ∪∉⋅  ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ 

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

 ⊃⊆⊕⊃ ∈ → 2 ∧∠⊕→≤≡≥⊃ℑ ��� ε ℑ∈⊗� ��� ε �♥∈ 
ƒ⊃ ∩� � �℘ ∏  √⊕� ℑ∈⊗℘ ∏  √⊕�  ∪∉⋅  ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ 

⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩ ⊕∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ ��� ε ℑ∈⊗ 

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

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

��� ε ℑ∈⊗� ��� ε  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �℘ ∏  √⊕� ℑ∈⊗� 

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

3  ΑΝΑΛΨΣΙΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

×∪⊕ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ∈⊃   ∉∩ ⊕∈2 
⊗ ∉∠⊕⊗ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ ⊃  ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ ⊗ ⊃ ∅ ∅⊕  ⊕∈∅  ∉⊆ 

 ∪ℑ ∉∅ ∈⊃   ∉∩ ⊕∈2⊗ ∉∠ ⊕⊗ ƒ≡  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗ ∈⊃   ∉∩ ⊕∈2 
∏∈⊗ ∉∠ ⊕⊗ ≤≡  ⊃ ⊂ ⊃ ℘ ∉∈ �′∏ ∉∈  ∪⊕∉ ∪⊕ ∪ℑ∈⊗� ∪⊕ 

⊃ ∈∅  ℑ  ⊕⊗ ⊕  ⊕ ℑ  ℘ ∪ ⋅∉ ⊄ ≈�  ∪∉⋅ ∪ℑ ⊃ ∈  ∪⊕⊃ ∈2 
∅  ℑ  ⊕⊗ℑℜ  ∉ ∠  ⊃ ∉∈  ∠ ⊕ ℘   ∏⊆ ∉∅ →≤≡≥⊃ ∪⊕  ⊕⊕¬ ⊃   

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



� ℑ ℘ ℘ ∉⊆∠ ℑ∈∧⊃ ∈∩ ℑℜ  ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕  ∉∅ → 2↓ ℘ ∉⊆2 
∠ ⊂⊕¬⊕ ∈⊕ ℑ  ∪⊕ ⋅∉ ∈⊃   ∉∩ ⊕∈ ⊂ ⊃ ∈⊕ � ℜ∏ ∈∉ ℑℜ 2 
 ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕⊃ ∈  ∪⊕ ∠⊕ ℘   ∏⊆∉∅ ∈⊃   ∉∩⊕∈2⊗ ∉∠⊕⊗ 
ƒ≡≥⊃∉ ∈⊃   ∉∩⊕∈2∏∈⊗ ∉∠⊕⊗ ≤≡≥⊃℘ ℑ∈ ℜ ⊕ ∅∉∏∈⊗� 

×∪ ⊃ ∠ℑ∠⊕ ⊗ ⊃  ⊕ ℘  ⊂∧ ∠  ∉√⊕  ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ℑ∈⊗ → 2→⁄� 

Φ ιγ .7  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ �⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩⊕∈ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ∈⊗℘ ℑ   ⊃ ⊕ ⊗ ⊕∈ ⊃  ∧ ⊃ ∈ →≤≡≥⊃ 

⋅⊃  ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊃⊆⊕ℑ ��� ε ����� ε 

×∪⊕  ⊕⊕¬ ⊃   ℑ ∈⊕⋅ ⊗ ∉∈∉ ≈� ⊃ ∈ ∪ ⊃ ∩∪℘ ℑ  ℜ ∉∈ 

 ∠ ⊕ ℘ ⊃ ⊆⊕∈ �⋅∪ ⊃ ℘ ∪⊃  ⊕ ⊂ℑ  ⊕⊗ ∉ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ≤2 
↓ ℘ ∉⊆∠ ⊂⊕¬ 

≈� � � �♥∈  ∪⊕⊃ ∈∅  ℑ  ⊕⊗ ∠ ⊕ ℘   ∏⊆ � ≤2↓ 
℘ ∉⊆∠ ⊂⊕¬ ℑ ⊂  ∉ ∪ℑ√⊕ � ℑ ℘ ℘ ∉⊆∠ℑ∈∧⊃ ∈∩ ℑℜ  ∉ ∠  ⊃ ∉∈ 

⊂ ⊃ ∈⊕ ℑ∈⊗ ∪ℑ√⊕ ℑ  ⊃⊆⊃ ⊂ℑ    ∏ ℘  ∏  ⊕ ℑ  → 2↓ ℘ ∉⊆2 
∠ ⊂⊕¬⊕  

≈�� � ′∏ ℜ ∉ ∪ ∉∅ →⁄ ℑ∈⊗ → 2→⁄ ∪ℑ√⊕ 
⊗ ∉∈∉ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ⋅⊃  ∪  ⊕ ∩ℑ  ⊗  ∉ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ 

∠  ∉∠ ⊕   ⊃ ⊕ �⊕ √⊕∈⊃ ∅ℜ ⊕ ⊃ ∈∩ ∉ ⊃⊆⊃ ⊂ℑ � ∪⊕ ∧ ℑ  ⊕  ⊃ ⊂ ⊂ 

 ⋅∉ ⊄ ⊃ ∈⊗ ∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊗ ∉∈∉ � ×∪⊕ ⊃ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕  

ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅���� →⁄⊃ ∩⊕∈⊕  ℑ  ⊕⊗∅  ∉⊆ ≤≡≥⊃ 

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

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

��� ε  ∉ ��� ε ℑ∈⊗ ∅∉ → 2→⁄ ⊃  ��� ε  ∉ 

��� ε � 

×∪⊕ℑ∏  ∪∉ ∪ ⊃ ∈⊄ ≈�� ���  ∪ℑ → 2↓ ℘ ∉⊆∠ ⊂⊕¬2 
⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ  ⊕ ℑ℘  ∏ ℑ ⊂ ⊂∧ → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ � 
≥⊃ ∈℘ ⊕ ∪⊕ ℑ⊗ ⊃ ∏ ∉∅ ∈⊃   ∉∩ ⊕∈ ℑ  ∉⊆ ⊃ ⊆ℑ ⊂ ⊂�⊃   

⊕ ⊂⊕ ℘   ∉ 2∈⊕ ∩ ℑ  ⊃ √⊃  ∧ ⊃ ℜ ⊃ ∩�∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ 

∪ℑ√⊕ ∪⊕ ℑℜ ⊃ ⊂ ⊃  ∧  ∉ ℑ    ℑ ℘ ⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩ ⊕∈ � 

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

→ � 2≥⊃ ⊕   ℑ∪⊕⊗  ∉∈ � ν ↓ ⊃
  �→ � 2≥⊃ � �
  → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ 
     �→ � ≥⊃ � ↓ ν � ��� 

×∪ ⊃ ⊃ ℑ ⊕√⊕   ⊃ ℜ ⊂⊕∪⊕ ℑ ⊕⊆⊃   ⊃ ∈∩ ⊕ ℑ ℘  ⊃ ∉∈ ∉∅ 

⊕∈⊕  ∩∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊃ ∈∩� • ∪⊕∈  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∅ℑ ⊂ ⊂ 

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

⊃  ∉ ⊂ℑ  ⊕⊗ → 2∠ ℑ ⊃ ℑ∈⊗⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩ ⊕∈ 
≈�� � 

×∪⊕⊕¬∠⊕  ⊃⊆⊕∈ ∪∉⋅ ∪ℑ   ∪⊕  ⊕⊃ ℑ℘ ∉  ⊕ 2 
 ∠∉∈⊗ ⊃ ∈∩  ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  
ℑ∈⊗ → 2→⁄� ×∪⊕ℜ ∉∈⊗ ∉∅⊕ ℑ ℘ ∪ℑ  ∉⊆ ℑ  ⊕ ℑ  ∏  ℑ  2 
⊕⊗� ∪⊕ ⋅∪∉ ⊂⊕℘ ∉⊆∠ ⊂⊕¬⊃ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ ℑ ⊂ ⊂∧ ∈⊕∏   ℑ ⊂� 

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

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

→ � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  
♥∈⊃  ⊃ ℑ ⊂ ∠∪ ℑ  ⊕∉∅⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈

  → 2→⁄ ��� 

♥∈ ƒ⊃ ∩�� � ⋅⊃  ∪ ∪⊕⊕¬ ⊕∈ ⊃ ∉∈ ∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

 ⊃⊆⊕ ∪∉⋅∈ ℑ  ∠∉ � �� �� ��� ��� ℑ∈⊗ ∠∉  

� �� ��� ��� �   ⊕∈∩  ∪∉∅∈⊃   ∉∩ ⊕∈ ∠ ⊕ ℑ⊄ ℑ∈⊗ℑℜ 2 
 ∉ ∠  ⊃ ∉∈ ⊂ ⊃ ∈⊕  ∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊗ ⊕ 2 
℘  ⊕ ℑ  ⊕ ℑ∈⊗∅ ⊃ ∈ℑ ⊂ ⊂∧ ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ ⊗ ⊃  ℑ∠∠⊕ ℑ � ≤∉  ⊕ 2 
 ∠∉∈⊗ ⊃ ∈∩ ⊂∧�⊃ ∈ ƒ⊃ ∩�� � → 2→⁄ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ ⊂ ∉ 

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

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

⊃ ∈∅  ℑ  ⊕⊗ℑ ℘  ⊃ √⊃  ∧ � 

→ � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ �→ 2→⁄�

  
≤∉⊆∠ ⊂⊕  ⊕⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈ 

∈∏ ℘ ⊂⊕ ⊃℘ ⊕∈ ⊕  ��� 

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

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

→∏ ℘ ⊂⊕ ⊃℘ ⊕∈ ⊕ � ν ↓ ⊃ 
→ ∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℑ∈⊗∩  ∉⋅⊃ ∈∩∏ ∠

  ∉¬∧∩ ⊕∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ��� 

≥⊃ ∈℘ ⊕ ⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈ ℑ∈⊗ ∩  ∉⋅⊃ ∈∩ ∉∅ ∉¬∧∩⊕∈ 

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

# � � � # ∂ ∉ ⊂1�  λ 1�   → ⊃   ∉∩ ⊕ ∈2∉¬∧∩ ⊕∈ ℘ ∉⊆∠ ⊂ ⊕¬⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗ ∪⊕ ⊃ ⊗ ∉∈∉ℑ ℘  ⊃ ∉∈



∉∈ � ×∪⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ → 2→⁄ ℘ ℑ∈ ℜ ⊕ ⋅⊕ ⊂ ⊂⊃ ⊂ ⊂ 2 
∏⊆⊃ ∈ℑ  ⊕⊗ℜ∧ ℑ∈ℑ ⊂∧∨⊃ ∈∩∅  ∉⊆  ∪⊕ℑℜ∉√⊕ ⊆⊕∈ ⊃ ∉∈⊕⊗ 

� ∠∪ℑ  ⊕ ∉∅⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩⊕∈ ℑ∈⊗∉¬∧∩ ⊕∈ � 

♥∈ ƒ⊃ ∩� � ℑ∈⊗ƒ⊃ ∩� � �⋅∪⊕∈ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⊃ ⊆⊕⊃  

∈∉√⊕  ∧ ⊂∉∈∩�√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ⊕  ⊃   ⊃ √⊃  ∧ ℑ∈⊗ ∈⊃   ∉2 
∩ ⊕∈ ∠ ℑ ⊃  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ  ⊕ ⊕√⊕   ⊃ ℜ ⊂⊕� 

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

��� � • ∪⊕∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ⊃  ⊕ � ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈⊃ ∈℘  ⊕ ℑ  ⊕ �→ 2→⁄℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊗ ⊕ 2 
℘  ⊕ ℑ  ⊕ � ⊕  ⊃   ⊃ √⊃  ∧ ⊃ ∈℘  ⊕ ℑ  ⊕ � • ⊃  ∪ ∪⊕⊕¬ ⊕∈ ⊃ ∉∈ 

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

→ 2→⁄ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∏∈ ⊃ ⊂ 

℘ ∉⊆∠ ⊂⊕  ⊕⊕ ⊂ ⊃ ⊆⊃ ∈ℑ  ⊃ ∉∈ � 

♥∈ ƒ⊃ ∩�� � ⋅∪⊕∈  ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ⊂∉⋅⊕  ∪ℑ∈ 

��� ε � ⊕ ℑ ℘  ⊃ ∉∈��� ℑ∈⊗��� ℘ ℑ∈ ℜ ⊕ ∉⊆⊃   ⊕⊗� 

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

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

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

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

→ 2→⁄ ⋅⊃ ⊂ ⊂ ℜ ⊕� 
ϒ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩∅∉� ∗ �� ∪ ℑ ��� ε � ∪⊕ 

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

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

 ⊃ ⊂ ⊂∅ ⊃ ∈ℑ ⊂ ⊂∧ ⊗ ⊃  ℑ∠∠⊕ ℑ  � ′⊕ ℘ ℑ∏  ⊕ℑ ��� ε � ∈⊃   ∉2 
∩ ⊕∈ ℑ∈⊗∉¬∧∩ ⊕∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧  ⊕ ℑ℘ ℑ∈⊗∅∉⊆ → 2 
→⁄�ℑ∈⊗∠ ℑ  ∉∅ → 2→⁄ ⊗ ⊃  ℑ∠∠ ⊕ ℑ ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ⊕ 2 
ℑ ℘  ⊃ ∉∈ ��� � • ∪⊕∈  ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗⊗ ⊃  ℑ∠∠ ⊕ ℑ  2 
ℑ∈℘ ⊕ ∉∅ → 2→⁄ ℑ  ⊕ ∉∅ ∅  ⊕  � ∪⊕ → 2→⁄ ℘ ∉∈℘ ⊕∈  ℑ 2 
 ⊃ ∉∈⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ⊃   ℑℜ ⊂⊕�ℜ∏ ∈⊃   ∉∩ ⊕∈ ∠ℑ ⊃  ℘ ∉∈2 
℘ ⊕∈  ℑ  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ⊕ 2 
ℑ ℘  ⊃ ∉∈ ��� ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ∩∉ ⊃ ∈∩∉∈ � 

≤∉⊆ℜ ⊃ ∈⊃ ∈∩ ∪⊕ ⊕  ∏ ⊂  ∉∅ ƒ⊃ ∩� � ℑ∈⊗ ƒ⊃ ∩� � � 

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

��� ε ℑ  ⊕⊗ ⊃ √⊃ ⊗ ⊕⊗⊃ ∈ ∉ � ∠∪ℑ  ⊕ � ×∪⊕∅ ⊃   ∠∪ℑ  ⊕ 

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

 ∠⊕ ⊕⊗ ⊃ ⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕ � → 2→⁄ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∅ ℑ ⊂ ⊂ 

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

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

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

∠ℑ ⊃  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � → 2 

→⁄℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈⊃ ℑ ⊂⊆∉ ∏∈℘ ∪ℑ∈∩ ⊕ ℑℜ ⊂⊕�⋅∪ ⊃ ℘ ∪ 

⊃ ℑ  ℑ∈ ⊃  ⊃ ∉∈ ∠∪ℑ  ⊕�⊃ ∈  ∪ ⊃ ∠∪ℑ  ⊕� ∪⊕∅∉⊆ℑ 2 
 ⊃ ∉∈ ∉∅ → 2→⁄≈ ⊕ ℑ ℘  ⊃ ∉∈ ���ℑ∈⊗ ∪⊕ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  2 
ℑ∈℘ ⊕∉∅ → 2→⁄≈ ⊕ ℑ℘  ⊃ ∉∈ ���ℑ  ⊕∉∅ ∅  ⊕  �×∪⊕ ∪ ⊃  ⊗ 

∠∪ℑ  ⊕�� �� ∪ ∗ �� �� ∪� ⊃  ∪ℑ ∈⊃   ∉∩ ⊕∈ ∠ ℑ ⊃   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈  ⊕⊗∏ ℘ ⊕  ∉ ∨⊕  ∉� → 2→⁄ ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ 

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

∠ℑ ⊃  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∩  ℑ⊗ ∏ ℑ ⊂ ⊂∧  ⊕⊗∏ ℘ ⊃ ∈∩  ∉ ∨⊕  ∉� 

 ∪⊕∅∉⊆⊃ ∈∩ ∠ ⊕ ⊕⊗∉∅ → 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ⊃ ∈  ⊕ ℑ ℘  ⊃ ∉∈ 

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

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

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

∠∪ℑ  ⊕��� � � ∪ ∗ �� ∪� ⊃  ∪ℑ ∈⊕ ⊃  ∪⊕ ⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ 

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

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

ϒ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ � ��� ε � ℜ∉ ∪  ⊕ ℑ ℘  ⊃ ∉∈��� 

ℑ∈⊗��� ℘ ∪ℑ∈∩ ⊕ √⊕  ∧ ∇∏ ⊃ ℘ ⊄⊂∧ � ∉ ℑ ∅  ⊕ � ∗ � ⊆⊃ ∈ 
 ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆  ∪ ⊃ ∅  ⊃ ∈∩� ∈⊃   ∉∩⊕∈ ∠ℑ ⊃  ℘ ∉∈℘ ⊕∈2 
  ℑ  ⊃ ∉∈ ℑ∈⊗→ 2→⁄℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈⊃ ∈ ⊃ ⊂ ⊃ ℘ ∉∈ ∠⊕ ⊕⊗ ⊃ 2 
⊂∧ ∅ℑ ⊂ ⊂ ⊗ ∉⋅∈  ∉ ∨⊕  ∉ ⋅⊃  ∪ ⊃ ∈ � ∪�ℑ∈⊗ ∪⊕∈ ⊂ℑ  ∩ ⊕ 

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

∅∉⊆⊕⊗� • ∪⊕∈ ℑ ��� ε ∉��� ε � ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ 

∉∅ ∈⊃   ∉∩⊕∈ ∠ℑ ⊃  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ � → 2→⁄ ℘ ∉∈℘ ⊕∈2 
  ℑ  ⊃ ∉∈ ℑ∈⊗∉¬∧∩⊕∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ℑ  ⊕ℜ ⊕  ⋅⊕ ⊕∈  ∪ℑ  

ℑ ��� ε ℑ∈⊗���� ε � 
×∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ∠  ⊕ 2  ⊕ ℑ  ⊆⊕∈∉∈ → 2→⁄⊃  

 ⊕ ⊂ℑ  ⊕⊗ ∉ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗ ⊃ ⊆⊕� • ∪⊕∈ ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕⊃ ∈∉√⊕  ∧ ∪ ⊃ ∩∪ℑ∈⊗ ⊃⊆⊕⊃ ∈∉√⊕  ∧ ⊂∉∈∩� 

∉∈⊂∧  ⊕ ℑ ℘  ⊃ ∉∈ ��� ℑ∈⊗ ��� ℘ ℑ∈ ℜ ⊕  ⊕ √⊕   ⊃ ℜ ⊂∧ 

  ℑ∈ ∅∉⊆⊕⊗ ⋅⊃  ∪ ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ →∠ℑ ⊃  � • ∪⊕∈ 

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

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

℘ ℑ∏  ⊕ ⊃ √⊕  ∧ ⊕ ℑ  ∧ ∅∉ ⊕ ℑ ℘  ⊃ ∉∈��� ℑ∈⊗���  ∉ 

∩∉ ∉∈ �ℑ∠ ℑ  ∉ ∅ → 2→⁄⊃ ∈ ∪⊕ ∠ ⊕ ℘ ⊃ ⊆⊕∈  ℑ∈ ∅∉⊆ 

⊃ ∈ ∉ ∈⊃   ∉∩⊕∈ ∠ℑ ⊃   ⊕√⊕   ⊃ ℜ ⊂∧ � ∪⊕ ∉ ∪⊕ ∠ℑ  ∉∅ 

→ 2→⁄  ℑ∈ ∅∉⊆ ⊃ ∈ ∉ ⊆⊃ ∈∏  ⊕∉¬∧∩⊕∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

⊃   ⊕√⊕   ⊃ ℜ ⊂∧� ⊃ ∈ ⋅∪ ⊃ ℘ ∪  ∪⊕ ⊃   ⊕√⊕   ⊃ ℜ ⊂∧   ℑ∈ 2 
∅∉⊆⊕⊗ → 2→⁄ ℘ ℑ∈∈∉ℜ ⊕  ⊕∈⊕⋅ℑℜ ⊂⊕ ⊗∏  ⊃ ∈∩  ∪⊕ 

∅∉ ⊂ ⊂∉⋅⊕⊗ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩� ∪⊕ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊗ ⊕∈ ⊃  ∧ ∉∅ 

→ 2→⁄ ⊕⊆ℑ  ⊄ℑℜ ⊂∧ ∅ℑ ⊂ ⊂⊗ ∉⋅∈ � 

♥∈ ℘ ∉∈℘ ⊂∏  ⊃ ∉∈ �  ∪⊕ ⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩⊕∈ 

∠ℑ ⊃  ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩⊕∈ ℘ ℑ∈ ℜ ⊕⊗ ⊃ 2 

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



√⊃ ⊗ ⊕⊗⊃ ∈ ∉ ∅∉∏ ∠∪ℑ  ⊕ � ��� → ⊃   ∉∩ ⊕∈ ∠ ℑ ⊃  ℑ∈⊗ 

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

∅∉⊆ → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ ���� → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬2 
⊕ ∅∉⊆ → 2→⁄ ⊃ ∈ ⊃ ∈⊃  ⊃ ℑ ⊂ ∠∪ℑ  ⊕ ∉∅ ⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈ � 

��� → 2→⁄ ⊃  ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ ⊗ ⊃   ∉℘ ⊃ ℑ  ⊕⊗ ℑ∈⊗ ∈⊕⋅ 

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

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

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

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

��� → ⊃   ∉∩ ⊕∈ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ℑ∈ ∅∉⊆ → 2→⁄� 

⋅∪ ⊃ ℘ ∪⊃  ⊕ ⊂ℑ  ⊕⊗ ∉  ∪⊕∅ ∉⊆ℑ  ⊃ ∉∈ ∉∅ → 2↓ ℘ ∉⊆2 
∠ ⊂⊕¬⊕ � 

��� ×∪⊕⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ∉∅ ∈⊃   ∉∩ ⊕∈ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ 

ℑ∈⊗⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩ ⊕∈ ℘ ℑ∈ ℜ ⊕ ⊗ ⊃ √⊃ ⊗ ⊕⊗⊃ ∈ ∉ ∅∉∏  

∠∪ℑ  ⊕ � 
≠ → � 2≥⊃ ⊕   ℑ∪⊕⊗  ∉∈ � ⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ∉¬∧∩ ⊕∈

  → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕  
≡ → � 2≥⊃ 2↓ ℘ ∉⊆∠ ⊂⊕¬⊕ 

  
♥∈⊃  ⊃ ℑ ⊂ ∠∪ℑ  ⊕∉∅⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈ 

→ 2→⁄ 

≈ → 2→⁄ 
℘ ∉⊆∠ ⊂⊕  ⊕⊗ ⊃   ∉℘ ⊃ ℑ  ⊃ ∉∈

  ∈⊃   ∉∩⊕∈ ∈∏ ℘ ⊂⊕ ⊃℘ ⊕∈ ⊕  

… → ⊃   ∉∩ ⊕∈ ∈∏ ℘ ⊂⊕ ⊃℘ ⊕∈ ⊕ 

  
∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℑ∈⊗∩  ∉⋅⊃ ∈∩∏ ∠

    ∉¬∧∩ ⊕∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ƒ∏ ⊂ ⊂⊕  ≤ ≥ � ⁄ ⊃  ∨⊕ ∈ℜ ⊕  ∩ ⊕  → ′ � ♦ℑ∈∈ℑ∧ → ′ ετ αλ . 

°∪∧″ ⊕ √ ����� ��� ���� � 

�  ≠ℑ∈∩ ⁄⊕  ⊕ ∈ �← ∏♠ ∏∈ �← ⊃← ⊃ ℜ ⊕ ∈ ετ αλ . ϒ∠∠ ⊂ °∪∧ 

← ⊕   ����� ������� ����� � 

�  ≡∪ ℑ∈∩ ÷⊃ ⋅⊕ ∈ � ≠ℑ∈∩ ♠ ⊃ ℑ∈ ∉∈∩� ← ⊃← ⊃ ℜ ⊕ ∈ ετ αλ. °∪∧ 

≥ ℑ  ����� � ϒ��� ���� � 

�  ϒℜ ⊕ × �↔ ⊃ ⊄∏ ℘ ∪ ⊃↔ℑ∈⊗ ↑ ∏  ℑ⊄∉ ≥ �≥⊕⊆⊃ ℘ ∉∈⊗ ∏ ℘  ∉≥⊃ ⊂2 
⊃ ℘ ∉∈� °⊕ ∈∈⊃ ∈∩  ∉∈ � ×∪ ⊕ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ≥∉℘ ♥∈℘� 

���� ��� � 

�  • ℑ∩∈⊕ ° � ↓⊕ ⊗ ⊕ ″ ℑ∈⊗≡∏ ⊂⊕ ∪∈⊕  • � ϒ∠∠ ⊂ °∪∧� 

���� � ϒ�� ��� � 

�  ±⊃ ↑ • � ≥∪ ⊃× ≥ � ×ℑ∈ ≥ ≥ ετ αλ . ↑ ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕ ∈℘ ⊕ 

ƒ∉  ∏⊆ � ���� ���� ��� � �� � 

�  ≤ℑ∠∠ ⊕ ° ℑ∈⊗ ×∉∈⊕  ϒ • �♠ ϒ∠∠ ⊂ °∪∧����� ��� � 

��� � 

�  ♣ℑ∏ ∉ ∨⊕⋅ ⊄ ⊃° ℑ∈⊗≥℘ ∪⊆ℑ ⊂∨ ↔�°∪∧≥ ℑ  ⊕≥∉ ⊂� 

���� � ϒ�� ���� � 

�  ← ⊕  ∉⋅⊕ ⊃ ⊂ ⊂⊕♠�°∪∧≥ ℑ  ⊕≥∉ ⊂����� � ϒ�� � ↔ ��� � 

��  ← ⊃ ∏ °⊕ ⊃ ⊗ ∉∈∩�≥∪⊕≥⊃ ⊆⊃ ∈∩�≥∪ ⊃♠ ⊃ ∈¬ ⊃ ∈∩ ετ αλ. °∪∧ ⊃ ℘ ℑ 

≥℘  ⊃ ∠  ℑ����� ��� ���� � 

��  ← ⊃ ∏ °⊕ ⊃ ⊗ ∉∈∩� ≥∪ ⊕ ≥⊃ ⊆⊃ ∈∩� ← ⊃ ℑ ∉ °⊃ ∈∩∧⊃ ∈∩ ετ αλ. ♠ 

≤⊕ ∈≥∉∏  ∪♥∈ ↑⊃ ∈ ↑ ⊕  ℑ ⊂ ⊂����� ��� ���� � 

��  ← ⊃ ∏ °⊕ ⊃ ⊗ ∉∈∩�≥∪ ⊕≥⊃ ⊆⊃ ∈∩�← ⊃← ⊃ ℜ ⊕ ∈ ετ αλ. ≤∪ ⊃ ∈⊕  ⊕♠ 

≥⊕⊆⊃ ℘ ∉∈⊗ ∏ ℘  ∉ ����� ��� ���� � 

��  ← ⊃ ∏°⊕ ⊃ ⊗ ∉∈∩�← ⊃← ⊃ ℜ ⊕ ∈ � ±∏ ⊕⁄∏ ℑ∈⊂ ⊃ ∈ ετ αλ . ≤∪ ⊃ ∈⊕  ⊕♠ 

→ ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ ����� ����� ���� � 

(Εδιτεδ βψ Ηε Ξυεφενγ) 

# � � � # ∂ ∉ ⊂1�  λ 1�   → ⊃   ∉∩ ⊕ ∈2∉¬∧∩ ⊕∈ ℘ ∉⊆∠ ⊂ ⊕¬⊕ ⊃ ∈  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ∈⊗ ∪⊕ ⊃ ⊗ ∉∈∉ℑ ℘  ⊃ ∉∈


