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Χοντρολλεδ σουρχετιµε2δο µ αιν ελεχτροµ αγνετιχ µετηοδσφορ 
σεαφλοορ ελεχτριχ χονδυχτιϖ ιτψ µ αππινγ 

≠ 

≠ ϒ→♣ ♠ ⊃ ℑ∈2⋅⊕∈ � ″ �→�∞⊗⋅ℑ  ⊗  

Γεοπηψ σιχσ ∆ιϖισιον , ∆επαρτµεντ οφ Πηψ σιχσ , 

Υνιϖερσιτψ οφ Τοροντο , Τοροντο , Ονταριο , Μ5Σ 1 Α7 , Χαναδα 

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

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

ℜ ⊕ ⊕ ∈ ⊗ ⊕  ⊃ ∩∈⊕ ⊗ℑ∈⊗℘ ∉∈   ∏ ℘  ⊕ ⊗⊃ ∈ ∪ ⊕ ♣⊕ ∉∠∪∧ ⊃ ℘ ⁄ ⊃ √⊃  ⊃ ∉∈ ∉∅ ∪⊕ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×∉ ∉∈ ∉� ⋅⊕  ⊕∠  ∉√⊃ ⊗ ⊕ ⊗ ⋅⊃  ∪ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ 

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

Κεψ ωορδσ:  ⊕ ℑ ∅ ⊂∉∉ ⊕  ∉∏  ℘ ⊕ �⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉∈⊗ ∏ ℘  ⊃ √⊃  ∧ ⊆ℑ∠ ⊃ ∈∩�⊃ ∈   ∏⊆⊕ ∈  ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

ℑ  ⊕ ℑ∉∅ ∪⊕∉℘ ⊕ ℑ∈  ⊕ ∠  ⊕  ⊕∈ ℑ⊂ℑ  ∩ ⊕ ⊂∧ ∏∈⊕¬∠ ⊂∉ ⊕⊗ℑ∈⊗ 

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

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

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

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

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

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

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

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

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

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

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

2  ΠΟΣΣΙΒΙΛΙΤΨ ΟΦ ΥΣΙΝΓ Ε Μ ΙΝ ΟΧΕΑΝΙΧ ΕΝ2 
ς ΙΡ ΟΝΜΕΝΤ 

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

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

 ∉⊆⊕℘ ∉⊆∠ ⊕∈ ℑ  ∉ ∧ ℜ ⊕∈⊕ ∅ ⊃  �°∉ ⊕∈ ⊃ ℑ ⊂⊕ ⊂⊕ ℘   ∉⊗ ⊕∈∉ ⊃  ⊕ 

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

⊂ℑ∈⊗� × ℑ∈⊆⊃   ⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ℑ  ⊕ℑ ⊂ ∉⊂⊕  ∉∅ℑ∠  ∉ℜ ⊂⊕⊆ 

 ∪ℑ∈ ∉∈ ⊂ℑ∈⊗� ⋅∪⊕  ⊕ ℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂⊕⊂ℑℜ∉⊃ ∉∅  ⊕∈  ⊕ 2 
∇∏ ⊃  ⊕⊗ ∉ ∉ℜ  ℑ ⊃ ∈  ⊕  ⊃   ℑ∈℘ ⊕  ∉ ∩  ∉∏∈⊗ ∉∅ �� 8 � ϒ 

 ⊕ ℑ�ℑ∩  ∉∏∈⊗ ⊃ ∈∩ ⊕  ⊃   ℑ∈℘ ⊕∉∅ � � � 8 ℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ 

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

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

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

⊆ℑ  ⊃ ∈⊕⊕∈√⊃  ∉∈⊆⊕∈ � 

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

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

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

 ∪ ∉∏ ∩∪ ∪⊕ ⋅ℑ  ⊕ ℑ∈⊗℘ ⊂∉ ⊕ ∉  ∪⊕ ⊕ ℑℜ ⊕⊗� ϒ∈∉ ∪⊕  

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

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

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

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

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

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

⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ⊃ ∇∏ ⊃  ⊕⊆ℑ ⊂ ⊂� 

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

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

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

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

ℑ⊆ℑ ⊂ ⊂℘ ∉⊆∠∏  ⊕ � ↑ ⊕ ℑ  ∏  ⊕⊆⊕∈ ℑ  ⊕∏  ∏ ℑ ⊂ ⊂∧   ∉ ⊕⊗∉∈ 

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

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

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

∉⊗  ∉∠∠⊕⊗⊃ ∈ ∅  ⊕ ⊕ ∅ℑ ⊂ ⊂  ∉  ∪⊕ ∉℘ ⊕ ℑ∈ ℜ∉  ∉⊆ � • ∪⊕∈ 

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

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

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∠ ����� 

≠ Ρεχε ιϖεδ δατε : Φαβ .�� , ����



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

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

3  ΤΗΕΟΡ ΕΤΙΧΑΛ ∆Ες ΕΛΟΠΜΕΝΤ ΟΝ Ε Μ 

ƒ∉⊆ℑ∈∧ ∧⊕ ℑ   ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⋅∉ ⊄ ∉∈ ∪⊕ ⊕  ∠∉∈ ⊕ 

∉∅ ∞ ↑  ∧  ⊕⊆∉∈  ∪⊕  ⊕ ℑ ∅ ⊂∉∉∪ℑ ℘ ∉∈℘ ⊕∈  ℑ  ⊕⊗ ∉∈ 

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

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

↑ ∉ ⊕  ⊕ ℘ ⊕∈ ⊂∧ � ∪⊕  ℑ  ⊃ ∉∈ℑ ⊂⊕ ∅∉ℑ ℜ  ∉ℑ⊗ ℜ ℑ∈⊗ 

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

ℜ∧ ∞⊗⋅ℑ  ⊗  ℑ∈⊗ ≤∪ℑ√⊕ 
≈� � ⋅∪∉ ℘ ∉⊆∠∏  ⊕⊗  ∪⊕  ⊕ 2 

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

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

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

≤∪⊕ ⊕ ⊆ℑ∈ ℑ∈⊗ ∞⊗⋅ℑ  ⊗  ⊕  ℑ ⊂ ≈�  ∪∉⋅⊕⊗  ∪ℑ  ∪⊕ 

♦≡ ♦≡ � ♦≡ ♦ ″ ℑ∈⊗∞°♦♥♦≡  ∧  ⊕⊆ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � 

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

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

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

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

 ⊕ ℑ ∅ ⊂∉∉� 

Φ ιγ .1  ⁄⊃ ∅ ∅ ⊕  ⊕∈℘ ∉⊆ℜ ⊃ ∈ℑ  ⊃ ∉∈∉∅  ℑ∈⊆⊃   ⊕   

�× ÷� ℑ∈⊗ ⊕ ℘ ⊕ ⊃ √⊕  �″ ÷� ⋅∪ ⊃ ℘ ∪ ⊆⊃ ∩∪ ℜ ⊕ 

∏  ⊕⊗⊃ ∈ ℑ  ℑ∈ ⊃ ⊕∈ ∧  ⊕⊆ ∉∅ ∞↑

  ×∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ℘ ∉ ⊂ ⊂ ⊃ ∈⊕ ℑ  ⊕ ⊂⊕ ℘   ⊃ ℘ ⊗ ⊃ ∠∉ ⊂⊕ 2⊗ ⊃ ∠∉ ⊂⊕ 
�∞″ ∞″ �  ∧  ⊕⊆ ℑ∈⊗ ⊃ ⊆⊃ ⊂ℑ  ⊂∧  ∪⊕℘ ∉ℑ¬ ⊃ ℑ ⊂ ∪∉ ⊃ ∨∉∈ ℑ ⊂ 

⊆ℑ∩∈⊕  ⊃ ℘⊗ ⊃ ∠∉ ⊂⊕ 2⊗ ⊃ ∠∉ ⊂⊕�♦ ″ ♦ ″ �  ∧  ⊕⊆ ℑ  ⊕ ⋅∉ ⊆∉  

ℑ∠∠  ∉∠  ⊃ ℑ  ⊕  ℑ∈ ⊃ ⊕∈∞↑  ∧  ⊕⊆ ∏  ⊕⊗ ∅∉ ⊕ ℑ ∅ ⊂∉∉ 

℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ⊆ℑ∠∠ ⊃ ∈∩� 

↑ ℑ∈∧ ⊃ ∈ ⊕  ⊕   ⊃ ∈∩  ⊕ ℑ ∅ ⊂∉∉    ∏ ℘  ∏  ⊕  ℑ  ⊕ √⊕  ∧ 

℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗ ℑ∈⊗ ℘ ℑ∈∈∉ℜ ⊕  ⊕ ∠  ⊕  ⊕∈ ⊕⊗  ⊃ ⊆∠ ⊂∧ ℜ ∧ ℑ 

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

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

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

∪ℑ ℜ ⊕ ⊕∈ ⊗ ⊕  ⊕ ℘  ⊕⊗ ≈� � ϒ ⊗ ⊕  ℑ ⊃ ⊂⊕⊗ ⊄∈∉⋅⊂⊕⊗∩ ⊕ ∉∅  ∪⊕ 

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

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

×∪⊕ ⊆⊃ ⊗ 2∉℘ ⊕ ℑ∈  ⊃ ⊗ ∩ ⊕ ⊆ℑ∧ ℜ ⊕ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊕⊗ℜ ∧ ℑ 

�2⁄ ⊆∉⊗ ⊕ ⊂� ×∪⊕  ⊕⊃ ℑ ⊗ ⊕ ∅ ⊃ ∈⊕⊗⊂∉℘ ℑ ⊂ ∪∉ ⊃ ∨∉∈ ℑ ⊂    ⊃ ⊄⊕ 

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

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

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

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

⊃ ∈  ∪⊕ ← ℑ∠ ⊂ℑ ℘ ⊕ ⊗ ∉⊆ℑ ⊃ ∈ ℑ∈⊗ ∪⊕ ⊕  ∏ ⊂  ⊃ ∈√⊕   ⊕⊗⊃ ∈ ∉ 

 ∪⊕ ⊃⊆⊕⊗ ∉⊆ℑ ⊃ ∈ √⊃ ℑ ∪⊕ ♣ℑ√⊕  2≥ ⊕∪ ∅ ⊕  ℑ ⊂∩∉ ⊃  ∪⊆ � ϒ 

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

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

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

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

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

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

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

∩∉√⊕  ∈⊃ ∈∩ ↑ ℑ¬⋅⊕ ⊂ ⊂ ⊕ ∇∏ ℑ  ⊃ ∉∈⊃ ∈ ∉ ∪⊕ ← ℑ∠ ⊂ℑ ℘ ⊕ℑ∈⊗ℑ 2 
⊂∉∈∩ 2   ⊃ ⊄⊕ ∠ ℑ  ⊃ ℑ ⊂ ƒ∉∏  ⊃ ⊕ ⊗ ∉⊆ℑ ⊃ ∈� × ⋅∉℘ ∉∏ ∠ ⊂⊕⊗⊂ ⊃ ∈2 
⊕ ℑ  2⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂⊕∇∏ ℑ  ⊃ ∉∈ ⊕  ∏ ⊂ ⋅∪∉ ⊕⊗ ⊕∠⊕∈⊗ ⊕∈√ℑ  ⊃ 2 
ℑℜ ⊂⊕ ℑ  ⊕ ∪⊕ ℑ ⊂∉∈∩ 2   ⊃ ⊄⊕℘ ∉⊆∠∉∈⊕∈ ∉∅ ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ 

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

∅ ⊃ ∈⊃  ⊕⊕ ⊂⊕⊆⊕∈⊆⊕  ∪∉⊗� ″ ⊕  ∠∉∈ ⊕ ⊃ ∈  ∪⊕  ∠ ℑ ℘ ⊕ 2 ⊃ ⊆⊕ 

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

← ℑ∠ ⊂ℑ℘ ⊕ℑ∈⊗ƒ∉∏  ⊃ ⊕   ℑ∈ ∅∉⊆� • ⊕ ⊕ ⊂⊕ ℘   ∪⊕ ♣ℑ√⊕  2 
≥ ⊕∪ ∅⊕  ℑ ⊂∩ ∉ ⊃  ∪⊆  ∉ ℘ ∉⊆∠∏  ⊕  ∪⊕ ⊃ ∈√⊕   ⊕ ← ℑ∠ ⊂ℑ ℘ ⊕ 

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

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

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

∪∉ ⊃ ∨∉∈ ℑ ⊂�℘ ∉⊆∠ℑ ℘ ⊕ ⊂⊕ ℘   ⊃ ℘ 2⊗ ⊃ ∠∉ ⊂⊕⊕¬℘ ⊃  ℑ  ⊃ ∉∈ � ƒ⊃ ∩�� 

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

∏∠∠⊕ ⊆∉  ⊆ℑ∈ ⊂⊕  ⊕ ℘  ⊃ ∉∈ ∉∅  ∧∠ ⊃ ℘ ℑ ⊂ ∅ ℑ   2 ∠  ⊕ ℑ⊗ ⊃ ∈∩ 
⊆⊃ ⊗ 2∉℘ ⊕ ℑ∈ ⊃ ⊗ ∩ ⊕ �×∪⊕ ⊆∉⊗ ⊕ ⊂℘ ∉∈ ℑ ⊃ ∈ℑ∏∈⊃ ∅∉⊆ ⊆ℑ∩ 2 
⊆ℑ℘ ∪ℑ⊆ℜ ⊕ ∉∅ ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ Ρ � � ��� ≥� ⊆ �� �� ≥� 
⊆� �℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ∉ � ∗ � ∠⊕  ℘ ⊕∈��� ∠⊕  ℘ ⊕∈ � ∠ℑ  2 
 ⊃ ℑ ⊂ ⊆⊕ ⊂ ℑ ���� ε ≈� �⊕⊆ℜ ⊕⊗⊗ ⊕⊗⊃ ∈ ℑ⊂ℑ ∧⊕  ⊕⊗ ⊆∉⊗ ⊕ ⊂ 
∉∅∧∉∏∈∩∉℘ ⊕ ℑ∈⊃ ℘℘  ∏  ℑ∈⊗∏∠∠ ⊕ ⊆ℑ∈ ⊂⊕℘ ∉∈ ⊃   ⊃ ∈∩∉∅ 

ℜ ℑ  ℑ ⊂  � ∩ℑℜℜ  ∉ ℑ∈⊗ ∠⊕  ⊃ ⊗ ∉ ⊃  ⊕ � ×∪⊕  ∪ℑ∠⊕ ∉∅  ∪⊕ 

# � � � # ∂ ∉ ⊂1��  λ 1�   ≤∉∈  ∉ ⊂ ⊂⊕⊗ ∉∏  ℘ ⊕ ⊃⊆⊕ 2⊗ ∉⊆ℑ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘⊆⊕  ∪∉⊗ ∅∉ ⊕ ℑ ∅ ⊂∉∉⊆ℑ∠∠ ⊃ ∈∩



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

 ⊕ ∅ ⊂⊕ ℘  ⊃ ∉∈ ⊗ ℑ  ℑ ≈� � ♦∧⊗  ∉ ∪⊕ ⊆ℑ ⊂ ∅ ⊂∏ ⊃ ⊗ ℘ ⊃  ℘ ∏ ⊂ℑ  ⊃ ∉∈ ⊃ ∈ 

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

℘ ∉∈ ⊃ ∈∏ ∉∏ ℜ ℑ∈⊗∉∅⊕∈∪ℑ∈℘ ⊕⊗⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ Ρ 
� � � � ≥�⊆ ℑℜ ∉√⊕ ∪⊕⊂ ⊃ ⊗∉∅ ∪⊕ ⊆ℑ∩⊆ℑ℘ ∪ℑ⊆ℜ ⊕ �×∪⊕ 

℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉∅  ⊕ ℑ⋅ℑ  ⊕ ⊃  Ρ � � �� ≥�⊆ �℘ ∉∈ ⊃   ⊕∈ 

⋅⊃  ∪ ∪⊕≤≥∞↑ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ∉∅≈�� � ×∪⊕∪∉ ⊃ ∨∉∈2 
 ℑ ⊂⊕ ⊂⊕ ℘   ⊃ ℘⊗ ⊃ ∠∉ ⊂⊕⊃ ⊂∉℘ ℑ  ⊕⊗ ∉⊆⊕� ⊄⊆ ∉∅ ∅ ℑ¬ ⊃ ℑ∈⊗⊃  

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

Φ ιγ .2  �2⁄⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ℑ∈ ℑ ℘  ⊃ √⊕ 

⊆⊃ ⊗ 2∉℘ ⊕ ℑ∈  ⊃ ⊗ ∩ ⊕ ⊕ ∩⊆⊕∈ 
3 ) ← ∉℘ ℑ  ⊃ ∉∈   ℑ∈⊆⊃   ⊕ �× ÷�

  ϒℑ∈ ⊕¬ℑ⊆∠ ⊂⊕�ƒ⊃ ∩ � ��ℑ� ∗ ��⊗ �  ∪∉⋅ ℘ ∉∈ ∉∏   

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

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

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

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

� � �� ≥�⊆ ⊆ℑ∩⊆ℑ℘ ∪ℑ⊆ℜ ⊕ � ∪⊕ ⊃ ∩∈ℑ ⊂ ℑ  ∪⊕  ⊕ ⊃ ⊆⊕  

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

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

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

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

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

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

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

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

⊆∉∏∈⊗   ∏ ℘  ∏  ⊕ � ∞√ℑ∈ � ∞√⊕  ⊕   ≈�� ℘ ∉∈   ∏ ℘  ⊕⊗ 

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

⊆∉∏∈⊗ℑ∈⊗℘ ∉⊆∠∏  ⊕⊗ ∪⊕∞↑ ∅ ⊃ ⊕ ⊂⊗ ℘  ⊕ ℑ  ⊕⊗ℜ ∧ ℑ℘ ∉⊆2 
∠ ℑ ℘   ℑ∈ ⊃ ⊕∈⊕ ⊂⊕ ℘   ⊃ ℘⊗ ⊃ ∠∉ ⊂⊕  ∉∏  ℘ ⊕ ⊗ ⊕ ∠ ⊂∉∧⊕⊗ ∉∈  ∪⊕ 

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

≈�� 

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

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

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

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

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

4  ΙΝΣΤΡ Υ ΜΕΝΤΑΤΙΟΝ ΑΝ∆ ΑΠΠΛΙΧΑΤΙΟΝ 

≤∉∈  ∉ ⊂ ⊂⊕⊗ ∉∏  ℘ ⊕∅  ⊕ ∇∏ ⊕∈℘ ∧2⊗ ∉⊆ℑ ⊃ ∈ ⊆ℑ  ⊃ ∈⊕ ∞ ↑ 
 ∧  ⊕⊆∪ℑ√⊕ℜ ⊕ ⊕∈ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ℑ ≥℘  ⊃ ∠∠ ♥∈  ⊃  ∏  ⊃ ∉∈ ∉∅ 

↓℘ ⊕ ℑ∈∉∩  ℑ∠∪∧ ∅∉⊗ ⊕ ⊕∠ ∉∏∈⊗ ⊃ ∈∩∉∅ ∪⊕∉℘ ⊕ ℑ∈⊃ ℘⊂ ⊃  ∪∉2 
 ∠∪⊕  ⊕ ⋅∪⊕  ⊕ ℑ  ℘ ∉∈  ∉ ⊂ ⊂⊕⊗  ∉∏  ℘ ⊕  ⊃⊆⊕ 2⊗ ∉⊆ℑ ⊃ ∈ ∞ ↑ 
 ∧  ⊕⊆∪ℑ√⊕ℜ ⊕ ⊕∈ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ℑ  ∪⊕ ♣⊕ ∉∠∪∧ ⊃ ℘  ⁄⊃ √⊃ 2 
 ⊃ ∉∈ ∉∅ ∪⊕ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×∉ ∉∈ ∉� 

4 . 1  Χοαξιαλ ηοριζονταλ µ αγνετιχ διπολε2διπολε 
(ΗΡ ΗΡ) σψστεµ 

×∪⊕∠  ∉ ∉ ∧∠⊕ ∉∅ ℑ ⊃⊆⊕ 2⊗ ∉⊆ℑ ⊃ ∈ ♦ ″ ♦ ″  ∧  ⊕⊆ 

∪ℑ ℜ ⊕ ⊕∈ ℘ ∉∈   ∏ ℘  ⊕⊗ℑ∈⊗ ⊕   ⊕⊗ℑ  ∪⊕ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ 

Φ ιγ .3  ≤∉∈ ∉∏  ∉∅⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉⊆∠∉∈⊕∈Ε ψ �∏∈⊃  � ∂ �⊄⊆� 

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

⊆ℑ∩⊆ℑ℘ ∪ℑ⊆ℜ ⊕ Ρ � � � � ≥�⊆ ℑ∈⊗ τ � �ℑ ∅  ⊕  ∉∏  ℘ ⊕⋅⊃  ℘ ∪∉∈ 

�ℑ� ) ψ� � � � ⊄⊆ ��ℜ� ) ψ� � ⊄⊆ ��℘ � ) ψ� � ⊄⊆ ��⊗ � ) ψ� � ⊄⊆ 

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



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

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

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

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

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

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

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

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

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

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

ℑℜ  ℑ  ⊃ ∉∈�♥⊃ ⊇ ∉ ⊃ ∈⊕⊗ ∉  ∪⊕  ℑ∈⊆⊃   ⊕ ℜ∧ ℑ ℘ ℑℜ ⊂⊕� 

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

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

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

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

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

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

 ∪ ⊃ ∠ ⋅∪ ⊃ ℘ ∪⊃ ∠∉⋅⊕  ⊕⊗ ℜ ∧ ℑ ∠ ℑ ⊃ ∉∅ �� ∂ ℑ∏  ∉⊆∉ ⊃ √⊕ 

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

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

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

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

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

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

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

Φ ιγ .4  ♦ ″ ♦ ″  ∧  ⊕⊆ ⊗ ⊕ ∠ ⊂∉∧⊕⊗∉∈  ⊕ ℑ ∅ ⊂∉∉∅  ∉⊆ 

ℑ ⊕  ⊕ ℑ  ℘ ∪ √⊕   ⊕ ⊂

  ×∪⊕∅ ⊃   ∅ ⊃ ⊕ ⊂⊗ ⊕  ∉∅ ∪⊕∠  ∉ ∉ ∧∠ ⊕ ♦ ″ ♦ ″  ∧ 2 
 ⊕⊆ ⋅ℑ ℘ ∉∈⊗∏ ℘  ⊕⊗⊃ ∈ ♠ ℑ∈∏ ℑ  ∧ ����� �⊃ ∈  ∪⊕ × ⊃ ∈℘ ∉2 
⊆ℑ ⊂ ⊃≤∪ℑ∈∈⊕ ⊂ ∈⊕ ℑ  ∪⊕ ∉∏  ∪⊕ ℑ  ⊕∈⊗∉∅ ∂ ℑ∈℘ ∉∏ √⊕ ♥ 2 
⊂ℑ∈⊗ℑ ℑℜ∉∏ ��⇐ ��χ→����⇐ ��χ • ⋅∪⊕  ⊕ ∪⊕ ⋅ℑ  ⊕  

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

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

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

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

ℜ ∉  ∉⊆ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� ϒ⊂ ⊂ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ℑ  ⊕ ℘ ∉∈ ⊃   ⊕∈ 

⋅⊃  ∪ℑ ⊆∉⊗ ⊕ ⊂⊃ ∈ ⋅∪ ⊃ ℘ ∪ ℑ √ℑ  ∧⊃ ∈∩ ∪ ⊃ ℘ ⊄∈⊕  ∉∅ �� 8 ⊆ 

⊆∏⊗ ∉√⊕  ⊂ ⊃ ⊕   ∉℘ ⊄ ⋅⊃  ∪ ℑ  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ ℑℜ∉∏  �� 

8 ⊆ ≈�� � 

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

∉∈ ∪⊕′ ⊃  ⊃  ∪ ≤∉ ⊂∏⊆ℜ ⊃ ℑ℘ ∉ℑ  ℑ ℑℜ ∉∏ ��⇐ →�♥∈  ∪ ⊃  

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

ϒ ℘ ∪ ⊃ ⊕. ⊂ℑ⋅  ∉ ∩ ⊃ √⊕∠∉ ∉ ⊃  ∧ ℑ∈⊗⊂ ⊃ ⊄⊕ ⊂∧ ⊕¬ ∏  ⊕∉∅ ∪⊕ 

ℜ ∉  ∉⊆  ⊕⊗ ⊃ ⊆⊕∈ � ×∪⊕ ⊃ ∈ ⊕  ∠  ⊕  ⊕⊗  ⊕  ∏ ⊂   ⋅⊕  ⊕ ⊃ ∈ 

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

ℑ  ⊕ ℑ ≈�� � ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈∅∉ ∪⊕ ♦ ″ ♦ ″  ∧  ⊕⊆ ℑ ⊂ ∉⊃ ∈2 
℘ ⊂∏⊗ ⊕ ∪⊕  ℑ∠ ⊃ ⊗ ⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅  ⊕⊗ ⊃ ⊆⊕∈ ∧∠ ⊕ ∅∉ 

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

4 .2  Χολλινεαρ ελεχτριχ διπολε2διπολε (ΕΡ ΕΡ) σψσ2 
τεµ 

♥∈ ℑ ∧∠ ⊃ ℘ ℑ ⊂℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ∉∏  ℘ ⊕∞″ ∞″ ⊕¬∠ ⊕  ⊃⊆⊕∈ � 

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

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

⊆ℑ ⊂ ⊂ √ℑ  ⊃ ℑ  ⊃ ∉∈⊃ ∈  ∪⊕ ∪∉ ⊃ ∨∉∈ ℑ ⊂ ℘ ∉⊆∠∉∈⊕∈ ∉∅ ∪⊕ 

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

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

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

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

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

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

∏  ⊃ ∈∩ ∏ ⊃  ℑℜ ⊂⊕ ⊆∉⊗ ⊕ ⊂� 

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

⊃ ∈  ∪⊕ ≥  ℑ ⊃  ∉∅ ♣⊕ ∉ ∩ ⊃ ℑ� ′ ⊃  ⊃  ∪ ≤∉ ⊂∏⊆ℜ ⊃ ℑ� ×∪⊕ 

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

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

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

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

ℑ∈ ℑ ℘ ℘ ∏  ℑ  ⊕ ℘ ⊂∉℘ ⊄� ϒ ∪⊕ ℜ ⊕ ∩ ⊃ ∈∈⊃ ∈∩ ∉∅ ⊕ ℑ℘ ∪  ∇∏ ℑ  ⊕ 

⋅ℑ√⊕�ℑ ∧∈℘ ∪ ∉∈⊃ ∨⊕⊗℘ ⊂∉℘ ⊄ ℑℜ ∉ℑ  ⊗ ∪⊕ ∪ ⊃ ∠  ⊃ ∩∩⊕   

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

 ∉ ∪⊕∈⊕¬ ⊂∉℘ ℑ  ⊃ ∉∈ �×∪⊕⊗ ℑ  ℑ℘ ∉ ⊂ ⊂⊕ ℘  ⊕⊗⊃ ⊃ ∈ ∪⊕∅∉⊆ 

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

×∪⊕ ℑ   ℑ∧ ⊃  ∉⋅⊕⊗⊃ ∈  ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ 

# � � � # ∂ ∉ ⊂1��  λ 1�   ≤∉∈  ∉ ⊂ ⊂⊕⊗ ∉∏  ℘ ⊕ ⊃⊆⊕ 2⊗ ∉⊆ℑ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘⊆⊕  ∪∉⊗ ∅∉ ⊕ ℑ ∅ ⊂∉∉⊆ℑ∠∠ ⊃ ∈∩



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

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

 ⊕⊗ ⊃ ⊆⊕∈ � ϒℑℜ∉∏ � �� ⊄⊆ ∅  ∉⊆  ∪⊕ ℘ ⊕∈  ⊕ ∉∅  ∪⊕ 

 ∉∏  ℘ ⊕ ⊗ ⊃ ∠∉ ⊂⊕  ∪⊕ ≥⊕ ℘ ∪⊕ ⊂  × ∉∏∩∪ ∩ ⊃ √⊕  ⋅ℑ∧  ∉  ∪⊕ 

↑ ℑ℘ ≤ℑ ⊂ ⊂ ′ℑ∈⊄ ⋅∪⊕  ⊕ ⊕ ℑ⊗ ⊕∠  ∪ℑ  ⊕∉∈⊂∧ ��� ∗ ��� ⊆ 
ℑ∈⊗ ∪⊕ ⊕⊗ ⊃⊆⊕∈ ℑ  ⊕ ⊆∏ ℘ ∪ ∪ ⊃ ∈∈⊕ � ×∪⊕ ⊕   ⊕  ∏ ⊂   

∅ ℑ ⊃  ⊂∧  ⊕ ∅ ⊂⊕ ℘  ∪⊕ ⊕ ℑ ∅ ⊂∉∉   ∏ ℘  ∏  ⊕� 

×∪⊕  ⊕ ℘ ∉∈⊗ ∅ ⊃ ⊕ ⊂⊗  ⊕   ⋅ℑ  ℘ ∉∈⊗∏ ℘  ⊕⊗ ⊃ ∈ ↑ ℑ∧ � 

���� � ∉  ∏ ⊗∧ ∪⊕⊃ ∈ ⊕  ∈ℑ ⊂   ∏ ℘  ∏  ⊕∉∅ ∪⊕ × ℑ∈ 2ϒ 2 
⊂ℑ∈ ⊃ ℘♣⊕ ∉  ℑ√⊕   ⊕�× ϒ♣� ℑ ℘  ⊃ √⊕ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊆∉∏∈⊗� ×∪⊕ 

× ϒ ♣ ∪∧⊗  ∉∩  ∪⊕ ⊆ℑ ⊂ ∅ ⊃ ⊕ ⊂⊗⊃ ⊂∉℘ ℑ  ⊕⊗ℑ ��⇐ ��χ→ℑ∈⊗ 

��⇐ ��χ • ℑ∈⊗ ⊃  ∏ ℑ  ⊕⊗⊃ ∈ ⋅ℑ  ⊕ ⊗ ⊕ ∠  ∪ℜ ⊕  ⋅⊕ ⊕∈ � ��� 

⊆ ℑ∈⊗� ��� ⊆ ℑ  ∪⊕⊇ ∏∈℘  ∏  ⊕ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕∅ ⊂∉∉ℑ∈⊗ 

 ∪⊕⊕ ℑ  ⋅ℑ ⊂ ⊂ ∉∅  ∪⊕  ⊃ ∅ √ℑ ⊂ ⊂⊕ ∧ ∉∅  ∪⊕ ↑⊃ ⊗ 2ϒ ⊂ℑ∈ ⊃ ℘ 

″⊃ ⊗∩ ⊕� ×∪⊕ × ϒ♣ ℑ ℘  ⊃ √⊕ ⊆∉∏∈⊗⊃ ℑℜ∉∏ ��� ⊆ ⊃ ∈ ⊗ ⊃ 2 
ℑ⊆⊕  ⊕ ��� ⊆ ∪ ⊃ ∩∪�ℑ∈⊗ ⊆ℑ∧ ℘ ∉∈ ℑ ⊃ ∈ � ⊆⊃ ⊂ ⊂ ⊃ ∉∈ ∉∈∉∅ 

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

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

×∪⊕⊕ ⊂⊕ ℘   ⊃ ℘⊗ ⊃ ∠ ∉ ⊂⊕ 2⊗ ⊃ ∠∉ ⊂⊕ ∧  ⊕⊆ ℘ ∉∈ ⊃   ∉∅ ⋅∉ 

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

∞ℑ ℘ ∪ ⊃ ∈   ∏⊆⊕∈∪ℑ  �   ℑ∈⊆⊃   ⊕  ℑ∈⊗ �  ⊕ ℘ ⊕ ⊃ √⊕  

℘ ∪ℑ∈∈⊕ ⊂ ℑ∈⊗ ∏∈∏∈⊗ ⊕ ⊆⊃ ℘  ∉∠  ∉℘ ⊕   ∉℘ ∉∈  ∉ ⊂�° ∉2 
∩  ℑ⊆ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈⊃  ⊗ ∉∈⊕⊃ ∈ ≤ � � ∉∈ ℑ ↑ ℑ ℘ ⊃ ∈ ∉ ∪ 

℘ ∉⊆∠∏  ⊕ � 

×∪⊕ ∏ℜ⊆⊕   ⊃ ℜ ⊂⊕ ϒ←∂♥→℘ ℑ   ⊃ ⊕⊗ ∪⊕⊃ ∈   ∏⊆⊕∈  

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

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

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⋅ℑ ⊕¬ ⊕∈⊗ ⊕⊗ ∠⊕  ∠ ⊕∈⊗ ⊃ ℘ ∏ ⊂ℑ  ∉  ∪⊕ ∉ ⊃ ⊕∈ ℑ 2 
 ⊃ ∉∈ ∉∅  ∪⊕ ° ∂ ≤ ⊗ ⊃ ∠∉ ⊂⊕� ϒ←∂♥→ ∪⊕∈ ⋅⊕∈ ∉  ∪⊕ 

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

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

 ℑ⊄⊕∈  ∉ ⊆∉√⊕  ⊂∉⋅⊂∧ ℑ∈⊗   ℑ∧ ℘ ⊂∉ ⊕ ∉  ∪⊕ ℜ∉  ∉⊆ 

⊗∏  ⊃ ∈∩ ∪⊕⊂∉∩∩ ⊃ ∈∩ ℜ∏    � ϒ ∪⊕ ⊕∈⊗ ∉∅  ∪⊕ ⊗ ⊃ √⊕� 

ϒ←∂♥→ ⊕   ⊃ ⊕√⊕⊗ ∪⊕ ⊕ ℘ ⊕ ⊃ √⊕ ℑ∈⊗℘ ℑ   ⊃ ⊕⊗ ∪⊕⊃ ∈   ∏ 2 
⊆⊕∈  ∉  ∪⊕  ∏  ∅ℑ ℘ ⊕� ×∪⊕  ∏  √⊕∧ ⊂ℑ   ⊕⊗ � ∪∉∏  � 

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

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

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

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

∈∉  ∪⊕  ∈ ∇∏ ℑ⊗  ℑ∈∉∅  ∪⊕ ⊆∉∏∈⊗� ℑ⊗ ⊇ ℑ ℘ ⊕∈∨∉∈⊕ ∉∅ 

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

∈∉  ∪ 2⊕ ℑ   ⊕  ∈ ∇∏ ℑ⊗  ℑ∈ �∪⊕  ⊕  ∉∩ ⊕∈⊕ ⊃  ∧ ℑ∈⊗⊂ℑ∧⊕  ⊃ ∈∩⊃ ∈ 

 ∪⊕ ↔  ⊕⊆⊂ ⊃ ∈ ∨∉∈⊕�ℑ∈⊗ ∏∈⊕¬∠⊕ ℘  ⊕⊗ ∠ℑ  ⊃ ℑ ⊂ √ℑ  ⊃ ℑℜ ⊃ ⊂ ⊃  ∧ 

⊃ ∈ ∪⊕ ⋅⊕   ⊕  ∈ ∇∏ ℑ⊗  ℑ∈� ×∪⊕⊗ ℑ  ℑ∅  ∉⊆  ⊕ √⊕  ℑ ⊂  ⊃  ⊕  

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ′ℑ∈∈⊃   ⊕ ° ″ �⁄⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉ ∅ ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂℘ ∉∈⊗ ∏ ℘  ⊃ √⊃ 2 

 ∧ ∉ ∅  ∪ ⊕  ⊕ ℑℜ ⊕ ⊗ ⊃ ∈  ∪ ℑ ⊂ ⊂∉⋅ ⋅ℑ  ⊕   ≈♠ � ♣⊕ ∉∠∪∧ ⊃ ℘ � 

���� ��� ���� ∗ � ��� � 
≈�  ≤∉∩ ∩ ∉∈ ♠ ♦ ℑ∈⊗ ↑ ∉  ⊃  ∉∈ ♦ ƒ � ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘⊃ ∈√⊕   ⊃ 2 

∩ ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊕ ⊕ ℑ ∅ ⊂∉∉≈♠  � ♣⊕ ∉∠∪∧ ⊃ ℘ ����� ��� ���� ∗ 
��� � 

≈�  ∞⊗⋅ℑ  ⊗  ″ →�← ℑ⋅ ←↔ℑ∈⊗ ⁄⊕ ⊂ℑ∏  ⊃ ⊕ ♠ ↑ � ↓∈ ⊆⊕ ℑ  ∏  2 
⊃ ∈∩ ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉ ∅  ∪ ⊕ ∉℘ ⊕ ℑ∈⊃ ℘℘  ∏  ℜ∧ ℑ 

⊆∉⊗ ⊃ ∅ ⊃ ⊕ ⊗ ⊆ℑ∩∈⊕  ∉⊆⊕   ⊃ ℘ ⊕  ⊃   ⊃ √⊃  ∧ ⊆⊕  ∪ ∉⊗ ≈♠ � ♠ ♣⊕ ∉2 
∠∪∧″ ⊕ ����� ��� ������ ∗ �� ��� � 

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

≈♠  � ♣⊕ ∉∠∪∧ ⊃ ℘ ����� ��� ���� ∗ ��� � 
≈�  ≤∪ ⊕ ⊕ ⊆ℑ∈ ≥ ♠� ∞⊗⋅ℑ  ⊗  ″ →ℑ∈⊗ ≤∪ ℑ√⊕ ϒ ⁄� ↓∈  ∪ ⊕ 

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

∞↑  ∧  ⊕⊆≈♠  � ♣⊕ ∉∠∪∧ ⊃ ℘ ����� ��� ���� ∗ ��� � 
≈�  ↑ℑ ℘ ⊗ ∉∈ℑ ⊂⊗ ↔ ≤ � ϒ∈ℑ  ∉⊆∧ ∉ ∅ ∪⊕ ⊆ℑ∩⊆ℑ ⊕  ⊕  √∉ ⊃ ≈♠ � 

→ ℑ  ∏  ⊕����� ���� ���� ∗ ��� � 
≈�  ∞√⊕  ⊕   ↑ ∞ ℑ∈⊗ ∞⊗⋅ℑ  ⊗  ″ →� ×∪ ⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℘ ∉∈  ∉ ⊂ ⊂⊕ ⊗ 2 

 ∉∏  ℘ ⊕⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ⊕  ∠ ∉∈ ⊕ ∉ ∅∅ ℑ   2 ∠  ⊕ ℑ⊗ ⊃ ∈∩ ⊆⊃ ⊗ 2∉2 
℘ ⊕ ℑ∈  ⊃ ⊗ ∩ ⊕ ⊆∉⊗ ⊕ ⊂ ≈♠  � ♣⊕ ∉∠∪∧♠♥∈ ����� ���� ���� 
∗ ��� � 

≈�  ≥∪ℑ∈⊄ ⊂ℑ∈⊗ × ♠ℑ∈⊗ • ℑ ∅ ∅ ♦ ≥ �°ℑ   ⊃ ℑ ⊂ ⊆⊕ ⊂  ⊃ ∈∩ℑ∈⊗⊕ ⊂⊕ ℘   ⊃ 2 
℘ ℑ ⊂℘ ∉∈⊗ ∏ ℘  ⊃ √⊃  ∧⊃ ∈ ∪ ⊕∏ ∠∠ ⊕ ⊆ℑ∈ ⊂⊕≈♠  �♠ ♣⊕ ∉∠∪∧″ ⊕ � 

���� ��� �� ��� ∗ � ��� � 
≈�  ⁄⊕   ⊃ ℘ ⊄ ″ ≥ � ′∏∪ ⊂ ° � ∂⊕  ℑ ∞ �⊕ ℑ ⊂� ↑ ∏ ⊂  ⊃ 2℘ ∪ℑ∈∈⊕ ⊂ ⊕ ⊃  2 

⊆⊃ ℘⊃ ⊆ℑ∩ ⊃ ∈∩ ∉ ∅ ℑ℘  ∏   ℑ ⊂ ⊆ℑ∩⊆ℑ℘ ∪ ℑ⊆ℜ ⊕ ℑ ⊂∉∈∩ ∪⊕ ∞ℑ   

°ℑ ℘ ⊃ ∅ ⊃ ℘″⊃  ⊕≈♠  � → ℑ  ∏  ⊕����� ���� ��� ∗ �� � 
≈��  ≤∉¬ ≤ ≥ �≤∉∈  ℑℜ ⊂⊕≥ ≤ �≤∪ℑ √⊕ ϒ ⁄�⊕ ℑ ⊂�≤∉∈  ∉ ⊂ ⊂⊕ ⊗ 2 

 ∉∏  ℘ ⊕ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ∉∏ ∈⊗ ⊃ ∈∩ ∉ ∅  ∪⊕ ∉℘ ⊕ ℑ∈⊃ ℘⊂ ⊃  ∪ ∉2 
 ∠∪ ⊕  ⊕≈♠  � → ℑ  ∏  ⊕����� ���� ��� ∗ �� � 

≈��  ∞√ℑ∈ ″ ←ℑ∈⊗ ∞√⊕  ⊕   ↑ ∞ � ⁄ ⊃  ℘  ⊃ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉ ∅ ∪∧2 
⊗  ∉ ∪ ⊕ ⊆ℑ ⊂ ⊆∉∏ ∈⊗   ∏ ℘  ∏  ⊕ ∏  ⊃ ∈∩  ℑ∈ ⊃ ⊕ ∈⊕ ⊂⊕ ℘   ∉⊆ℑ∩ 2 
∈⊕  ⊃ ℘⊆⊕  ∪∉⊗ ≈♠ � ♣⊕ ∉∠∪∧ ″ ⊕ ← ⊕   ����� ��� ���� 
∗ ��� � 

≈��  ≠ ∝ ←ℑ∈⊗∞⊗⋅ℑ  ⊗ ″ →�♥⊆ℑ∩ ⊃ ∈∩ℑ¬ ⊃ 2 ∧⊆⊆⊕   ⊃ ℘× ϒ♣2 
⊂ ⊃ ⊄⊕   ∏ ℘  ∏  ⊕ ℜ∧   ℑ∈ ⊃ ⊕ ∈⊕ ⊂⊕ ℘   ⊃ ℘⊗ ⊃ ∠ ∉ ⊂⊕ ⊕ ℑ ∅ ⊂∉∉⊕ ⊂⊕ ℘ 2 
  ∉⊆ℑ∩∈⊕  ⊃ ℘ ≈♠  � ♣⊕ ∉∠∪∧ ″ ⊕ ← ⊕   ����� ��� �� ��� 
∗ � ��� � 

≈��  ≤∉∈  ℑℜ ⊂⊕ ≥ ℑ∈⊗ ⁄∏ ℜ ℑ ϒ � ∞⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉ ∅ ∉2 
⊂ ⊃ √⊃ ∈⊕� ℑ ⊗ ∏∈⊃  ⊕ ℑ∈⊗ ∪ ⊕ ⊆ℑ∈ ⊂⊕ ≈♠ � ♠ ♣⊕ ∉∠∪∧ ″ ⊕ � 

���� ��� �� ��� ∗ � ��� � 
≈��  • ⊕ ℜℜ ≥ ≤ ℑ∈⊗∞⊗⋅ℑ  ⊗ ″ →�↓∈ ∪ ⊕℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ∉ ∅⊕ ⊂⊕ ℘ 2 

  ⊃ ℘ ℑ ⊂℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ℑ∈⊗∪ ⊕ ℑ ∅ ⊂∉⋅ ⊃ ∈ ↑⊃ ⊗⊗ ⊂⊕ ∂ℑ ⊂ ⊂⊕ ∧ �♠ ∏ ℑ∈ 

⊗ ⊕ ƒ∏ ℘ ℑ ″⊃ ⊗ ∩ ⊕≈♠  �♠ ♣⊕ ∉∠∪∧″ ⊕ ����� ���� ������ 
∗ �� ��� � 

≈��  ≤∪⊕ ⊕ ⊆ℑ∈ ≥ ♠� ϒ ≥∪∉ ′ℑ  ⊕ ⊂ ⊃ ∈⊕ × ℑ∈ ⊃ ⊕ ∈∞⊂⊕ ℘   ∉⊆ℑ∩ 2 
∈⊕  ⊃ ℘ ↑⊕  ∪∉⊗∅ ∉∝ ⊕∉∈  ∪ ⊕≥⊕ ℑ ƒ⊂∉∉≈⁄ � ∝∈⊃ √⊕   ⊃  ∧ 

∉ ∅ ×∉ ∉∈ ∉� ≤ℑ∈ℑ⊗ ℑ����� � 

≈��  ≤∪⊕ ⊕ ⊆ℑ∈ ≥ ♠�∞⊗⋅ℑ  ⊗ ″ →ℑ∈⊗← ℑ⋅ ←↔� ϒ  ⊕  ∉ ∅ℑ 

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

≈♠  � ♣⊕ ∉∠∪∧♠♥∈ ����� ���� ���� ∗ ��� � 
≈��  ≤∪ ⊕ ⊕ ⊆ℑ∈ ≥ ♠� ← ℑ⋅ ← ↔ℑ∈⊗ ∞⊗⋅ℑ  ⊗  ″ →� °∉ ∉ ⊃  ∧ 

⊗ ⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉ ∅ ⊕ ⊗ ⊃ ⊆⊕ ∈ ⊃ ∈ ↔ ∈⊃ ∩∪ ♥∈⊂⊕ ∏  ⊃ ∈∩ℑ  ℑ∈2 
 ⊃ ⊕ ∈⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ∧  ⊕⊆ ≈♠ � ♣⊕ ∉ 2 ↑ ℑ  ⊃ ∈⊕ ← ⊕   � 

���� ��� ��� ∗ �� � 
≈��  ≠ ϒ→♣ ♠ ⊃ ℑ∈2⋅ℑ∈ � → ∏⊆⊕  ⊃ ℘ ℑ ⊂ ≥⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ♦∧⊗  ∉  ∪⊕  2 

⊆ℑ ⊂ ≤∉∈√⊕ ℘  ⊃ ∉∈ • ⊃  ∪ ⊃ ∈ ⁄ ⊃  ℘  ⊕  ⊕ ⊂∧ ƒ ℑ ℘  ∏  ⊕ ⊗°∉ ∉∏  ↑⊕ 2 
⊗ ⊃ ℑ≈⁄ � ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×∉  ∉∈ ∉� ≤ℑ∈ℑ⊗ ℑ����� � 

≈��  ≠ ϒ→♣ ♠ ⊃ ℑ∈2⋅ℑ∈ � ∞⊗⋅ℑ  ⊗  ″ →� ↑ ∉ ⊂ ∉∈ ♠ • �⊕ ℑ ⊂� 

×∪  ⊕ ⊕ 2⊗ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ∪∧2 
⊗  ∉ ∪ ⊕ ⊆ℑ ⊂ ∧  ⊕⊆ ⋅⊃  ∪ ⊃ ∈ × ϒ♣2⊂ ⊃ ⊄⊕ ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊆∉∏ ∈⊗ ≈♠  � 
♣⊕ ∉∠∪∧″ ⊕ ← ⊕   ����� ��� �� ��� ∗ � ��� � 

(Εδιτεδ βψ ΛΑΙ Ηαι2ηυι) 

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


