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

Εφφεχτσ οφ Τι ανδ(ορ) Χυ ον µιχροστρυχτυρεσ ανδ 

µ αγνετιχ προπερτιεσ οφ σ ιντερεδ Νδ2Φε2Β µ αγνετσ 
≠ 

≥↓→♣ ÷⊃ ℑ∉ 2∠ ⊃ ∈∩�宋晓平� � ≠ ϒ →♣ ≥⊕∈�杨  森� � • ϒ →♣ ÷⊃ ℑ∈2∪∏ ⊃ �王献辉� �≥∝→≡∪ℑ∈2ℜ∉�孙占波� 

�⁄⊕ ∠ℑ   ⊆⊕∈∉∅ °∪∧ ⊃ ℘ ℑ ⊂ ↑ ℑ  ⊕  ℑ ⊂�≥℘ ∪∉∉ ⊂∉∅ ≥℘ ⊃ ⊕∈℘ ⊕� ÷⊃ χℑ∈ ♠ ⊃ ℑ∉ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ � ÷⊃ χℑ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ×∪⊕ℑ ⊂ ⊂∉∧⊃ ∈∩⊕ ⊂⊕⊆⊕ ∈ ×⊃ℑ∈⊗ �∉ � ≤∏ ⋅⊕  ⊕ℑ⊗ ⊗ ⊕ ⊗⊃ ∈ ∉ ∪⊕⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ  ⊕ ∩ ⊃ ∉∈∉ ∅ ⊃ ∈ ⊕  ⊕ ⊗ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕   

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

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

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

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

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

 ∪ ⊕⊗  ℑ⊆ℑ  ⊃ ℘ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ∉ ∅ ∪ ⊕ ⊕⊆ℑ∈⊕ ∈℘ ⊕∉ ∅ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕  � 

[ Κεψ ωορδσ] → ⊗ƒ⊕′ ⊆ℑ∩∈⊕  � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕�℘ ∉⊕  ℘ ⊃ √⊃  ∧ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

ƒ⊕ 2→⊗ 2↓ ⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ  ∠∪ℑ  ⊕ ⊕¬ ⊃   ⊃ ∈  ∪⊕ ⊆ℑ∩∈⊕   

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

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

 ⊕  ∏ ⊂   ∏ ∩∩ ⊕   ∪ℑ ⊃ ⊃ ∠ ∉  ⊃ ℜ ⊂⊕ ∉⊃⊆∠  ∉√⊕ℜ∉ ∪ ∪⊕ 

℘ ∉⊕  ℘ ⊃ √⊃  ∧ ℑ∈⊗ ∪⊕ ∪⊕ ⊆ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩ 2 
∈⊕  ℜ∧ ℑ∈ ℑ∠∠  ∉∠  ⊃ ℑ  ⊕ ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ∪⊕⊃ ∈ ⊕  ∩  ℑ∈∏ 2 
⊂ℑ  ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕� ≥ℑ  ℑ⊄ ⊃ ≈�  ⊕∠∉  ⊕⊗  ∪ℑ ℑ ⊆ℑ ⊂ ⊂ 

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

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

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

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

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

ℑ∈⊗  ⊕⊆ℑ∈⊕∈℘ ⊕� ↓∏   ⊕ ℘ ⊕∈  ⊕  ∏ ⊂   ≈� ∗ �� ∅∏   ∪⊕  

 ∪∉⋅⊕⊗ ∪ℑ ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ∠∏  ⊕ → ℜ� ↑ ∉� ∂ ℑ∈⊗ • 

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

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

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

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

↓∈  ∪⊕ ℜℑ  ⊃  ∉∅ ∉∏   ⊕ ℘ ⊕∈ ⋅∉ ⊄ ≈� ℑ∈⊗ ∅∉ 

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

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

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

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

∠∉⋅⊗ ⊕ ∉∅ ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ⊂∧ � Λ ⊆ ⊃ ∈ ℑ√⊕  ℑ∩ ⊕ ⊗ ⊃ ℑ⊆⊕  ⊕ � 

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

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

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

 ∉ ∪⊕→ ⊗ 2ƒ⊕ 2′ ∠∉⋅⊗ ⊕ ∠  ⊃ ∉ ∉ ∪⊕⊇ ⊕ ⊆⊃ ⊂ ⊂ ⊃ ∈∩�♥∈ ∪⊕ 

℘ ℑ  ⊕∉ ∅ ×⊃ℑ∈⊗ ≤∏℘ ∉ 2ℑ⊗⊗ ⊃  ⊃ ∉∈ �� � � � ≤∏ ⋅ℑ ℘ ∪∉ ⊕∈ 

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

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

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

⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘ ⊂∧ ℘ ∉  ∉⊗ ⊕⊗⊃ ∈ � � ∗ � � ℘ ∪ ⊂∉ ∪∧⊗  ⊃ ℘ℑ℘ ⊃ ⊗ 

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

ℑ∈⊗⊕¬ℑ⊆⊃ ∈⊕⊗ℜ∧ ∏  ⊃ ∈∩ ≥∞↑ � 

↑ ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕  ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗⊃ ∈ ℑ ⁄♣≠2� 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ����������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉ ∅ ≤∪ ⊃ ∈ℑ 

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



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

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

3  Ρ ΕΣΥΛΤΣ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕℘ ∉⊕  ℘ ⊃ √⊃  ∧ ⊃ Η ℘ ℑ∈⊗ ⊕⊆ℑ∈⊕∈℘ ⊕ Β  
√ℑ  ⊃ ℑ  ⊃ ∉∈∉∅ →⊗ �� ƒ⊕ �� ′ � ⊆ℑ∩∈⊕  ℑ ℑ∅∏∈℘  ⊃ ∉∈ ∉∅ ×⊃ 

∉≤∏℘ ∉∈ ⊕∈ �♥∈ ∪⊕℘ ℑ  ⊕∉∅∠∏  ⊕ ×⊃∉≤∏ℑ⊗⊗ ⊃  ⊃ ∉∈ � 

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

� � � � ≤∏� ⋅∪⊕  ⊕ ℑ  ∪⊕  ⊕⊆ℑ∈⊕∈℘ ⊕  ⊕⊆ℑ ⊃ ∈ ℑ ⊂⊆∉  

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

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

� � �� ↑ ϒ�⊆ ℑ   ∪⊕℘ ∉∈ ⊕∈∉∅� � � � ×⊃� • ⊃  ∪∅∏   ∪⊕  

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

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

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

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

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

�� ≤∉⊆∠ ℑ  ⊕⊗ ⋅⊃  ∪ ∠∏  ⊕ → ⊗ƒ⊕′ ⊆ℑ∩∈⊕  �  ∪⊕ 

∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉∅ ×⊃ 2⊗ ∉∠ ⊕⊗ ⊆ℑ∩∈⊕   ∪ℑ√⊕ ∈∉ ∉ℜ  ⊕  √ℑℜ ⊂⊕ 

℘ ∪ℑ∈∩ ⊕� ′∏ ℑ    ⊃ ∠ ×⊃ 2 ⊃ ℘ ∪ ∠∪ℑ  ⊕⊃ ⊗ ⊕  ⊕ ℘  ⊕⊗⊃ ∈  ∪⊕ 

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

∩  ⊕ ℑ  ⊕  ∪ℑ∈ � � � � � 

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

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

♦∉⋅⊕√⊕ �⊕¬ℑ⊆⊃ ∈⊕⊗∅  ∉⊆ ℑ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∠ℑ  ℑ ⊂ ⊂⊕ ⊂  ∉  ∪⊕ 

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

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

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

∪ℑ√⊕� ♥∈ ℑ⊗⊗ ⊃  ⊃ ∉∈ �⊃ ⊃  ∈∉ ⊃ ℘ ⊕⊗  ∪ℑ  ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘ 

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

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

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

℘ ∉∈ ⊕∈⊕¬℘ ⊕ ⊕⊗ � �� � ℑ∈⊗ℑ   ⊃ ∠ ×⊃ 2 ⊃ ℘ ∪ ∠∪ℑ  ⊕ℑ∠ 2 
∠ ⊕ ℑ  ⊃ ∈ ∪⊕⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ  ⊕ ∩ ⊃ ∉∈ �ƒ⊃ ∩� ��⊗ �� � 

ƒ⊃ ∩� �  ∪∉⋅≥∞↑ ⊆⊃ ℘  ∉∩  ℑ∠∪ ∅∉ ∪⊕ →⊗ 2ƒ⊕ 2′ 
⊆ℑ∩∈⊕  ⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘ ⊂∧ ℘ ∉  ∉⊗ ⊕⊗ℑ∈⊗ ×ℑℜ ⊂⊕ � ⊂ ⊃    ∪⊕ 

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

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

⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧ ∞⁄÷ ϒ � ′⊕ ∅∉ ⊕⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘℘ ∉  ∉ ⊃ ∉∈ � 

≥∞ ↑ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ℑ∈⊗ ∞⁄÷ ϒ  ∪∉⋅  ∪ℑ ⊂ ⊃   ⊂⊕ ≤∏ℑ∈⊗ 

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

⊕ ⊂⊕ ℘   ∉ ⊂∧ ⊃ ℘℘ ∉  ∉ ⊃ ∉∈ �ℑℜ∉∏ �� � ≤∏�⊆∉ ⊂⊕∅  ℑ ℘  ⊃ ∉∈� 

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

ƒ∏   ∪⊕ ≥∞↑ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ℑ∈⊗ ∞⁄÷ ϒ  ∪∉⋅  ∪ℑ ℑ⊂∉ 

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

∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ∧ ∉∅ → ⊗ � ƒ⊕ �� ′ ∠∪ℑ  ⊕⊃ ∈  ∪⊕ ×⊃ℑ∈⊗ ≤∏ 2 
⊗ ∉∠⊕⊗ ⊆ℑ∩∈⊕ �ƒ⊃ ∩� ��⊗�� � ×∪⊕℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅   ⊃ ∠ 

×⊃ 2 ⊃ ℘ ∪ ∠∪ℑ  ⊕⊃ ℑ ⊂ ∉⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� � 

Ταβλε 1  ″ ⊕  ∏ ⊂  ∉∅ ∞⁄÷ ϒ ∉∅ ×⊃ℑ∈⊗ 

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

″ ⊕ ∩ ⊃ ∉∈ ω�ƒ⊕ � ω�→ ⊗ � ω�≤∏ � ω�×⊃ � 

Α � � � � �� � � 

Β �� � � �� � � � � 

Χ �� � � �� � � �� � � � 

∆ �� � � �� � � �� � � � 

Ε �� � � �� � � � � � �� � � 

4  ∆ΙΣΧΥΣΣΙΟΝ 

×∪⊕ ℑℜ∉√⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕   ∏⊗ ⊃ ⊕  ⊕ √⊕ ℑ ⊂  ∪ℑ ℑ 

Φ ιγ .1  ≤∉∈ ⊕∈∉∅ℑ ⊂ ⊂∉∧⊃ ∈∩⊕ ⊂⊕⊆⊕∈ ⊗ ⊕ ∠ ⊕∈⊗ ⊕∈℘ ⊕∉∅ 

�ℑ� ℘ ∉⊕  ℘ ⊃ √⊃  ∧ �ℜ �  ⊕⊆ℑ∈⊕∈℘ ⊕∅∉→ ℜ �� ƒ⊕ �� ′ � ⊆ℑ∩∈⊕   

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



Φ ιγ .2  ↓∠  ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉∩  ℑ∠∪∅∉→⊗ �� ƒ⊕ �� ′ � ⊆ℑ∩∈⊕  ⋅⊃  ∪ ×⊃ℑ∈⊗ ≤∏ℑ⊗⊗ ⊃  ⊃ ∉∈ 

�ℑ � ) � � � � ×⊃��ℜ � ) � � � � ≤∏��℘ � ) � � � � ×⊃� � � � � ≤∏��⊗ � ) � � � � ×⊃� � � � � ≤∏ 

Φ ιγ .3  ≥∞↑ ⊆⊃ ℘  ∉∩  ℑ∠∪∅∉→⊗ �� ƒ⊕ �� ′ � ⊆ℑ∩∈⊕  ⋅⊃  ∪ ×⊃ℑ∈⊗ ≤∏ℑ⊗⊗ ⊃  ⊃ ∉∈ 

�ℑ� ) � � � � ×⊃��ℜ � ) � � � � ×⊃�℘ ∉  ∉⊗ ⊕ ⊗��℘ � ) � � � � ≤∏�℘ ∉  ∉⊗ ⊕ ⊗��⊗ � ) � � � � ×⊃� � � � � ≤∏�℘ ∉  ∉⊗ ⊕ ⊗ 

# � � � # ∂ ∉ ⊂1��  λ 1�     ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠⊕   ⊃ ⊕ ∉∅ ⊃ ∈ ⊕  ⊕⊗ →⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕  



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

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

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

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

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

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

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

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

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

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

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

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

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

 ∪⊕ →⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕  ⊃ ⊗  ℑ⊆ℑ  ⊃ ℘ ⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕⊗� ϒ ∪⊕ 

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

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

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

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

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

∉∅℘ ∉∈ ⊕∈∉√⊕ � � � � �ℑ   ⊃ ∠ ×⊃ 2∠∪ℑ  ⊕∉℘ ℘ ∏  ⊃ ∈  ∪⊕ 

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

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

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

≤∏℘ ∉2ℑ⊗⊗ ⊕⊗ ⊆ℑ∩∈⊕  � ≥∉� ×⊃ℑ∈⊗ ≤∏℘ ∉ 2ℑ⊗⊗ ⊃  ⊃ ∉∈ ℘ ℑ∈ 

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

∠∏  ⊕ ×⊃∉≤∏ℑ⊗⊗ ⊃  ⊃ ∉∈ � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ×∪⊕℘ ∉⊕  ℘ ⊃ √⊃  ∧ ∉∅  ⊃ ∈ ⊕  ⊕⊗ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕   

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

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

�� ×∪⊕℘ ∉⊕  ℘ ⊃ √⊃  ∧ ∉∅  ⊃ ∈ ⊕  ⊕⊗ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕   

℘ ℑ∈ ℜ ⊕⊂ℑ  ∩ ⊕ ⊂∧ ⊕∈∪ℑ∈℘ ⊕⊗ ℜ ∧ ×⊃ℑ∈⊗ ≤∏ ℘ ∉ 2ℑ⊗⊗ ⊃  ⊃ ∉∈ � 

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

 ∉ ∪⊕ ⊕ ∩  ⊕ ∩ ℑ  ⊃ ∉∈ ∉∅ ≤∏ ∉∈  ∪⊕ ∏  ∅ℑ ℘ ⊕ ∉∅ → ⊗ � ƒ⊕ �� ′ 

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

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

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

⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ  ⊕ ∩ ⊃ ∉∈ � 

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

≥∉� ×⊃ℑ∈⊗ ≤∏℘ ∉2ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ℘ ℑ∈ ⊃⊆∠  ∉√⊕ ∪⊕℘ ∉⊕  ℘ ⊃ √⊃  ∧ 

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ♦⊃  ∉ ℑ⋅ℑ ≥ ℑ∈⊗ × ∏ ℜ ∉⊄ℑ⋅ℑ ≠ � ×∪⊕ → ⊗ 2ƒ⊕ 2′ ⊆ℑ  ⊕  ⊃ ℑ ⊂  

∅ ∉∠ ⊕ ⊆ℑ∈⊕ ∈⊆ℑ∩∈⊕  ≈♠  �♠ ↑ℑ∩∈ ↑ℑ  ⊕ ����� ��� � 

��� � ��� � 

≈�  ≡ ♦ ↓ ∝ ≥∪∉∏ 2∨⊕ ∈∩� × ϒ→♣ • ⊕ ⊃ 2∨∪∉∈∩ℑ∈⊗ • ϒ →♣ ″ ∏ ∈ � 

×∪⊕∩  ℑ ⊃ ∈ ℜ ∉∏ ∈⊗ ℑ  ∧ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗ ⊆ℑ∩∈⊕  ⊃ ℘∪ℑ  ⊗ ⊕ ∈2 
⊃ ∈∩ ∉ ∅  ⊃ ∈ ⊕  ⊃ ∈∩ → ⊗ƒ⊕′ ∠ ⊕ ⊆ℑ∈⊕ ∈ ⊆ℑ∩∈⊕   ≈♠ � ϒ℘  ℑ 

↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ≥⊃ ∈⊃ ℘ ℑ����� ������ � ′��� � ′��� � 

≈�  ↔ ∈∉℘ ∪ ↔♣ �≥℘ ∪∈⊕ ⊃ ⊗ ⊕ ♣ �ƒ⊃ ⊗ ⊂⊕ ♠�⊕ ℑ ⊂� ϒ⊂ 2⊗ ∉∠ ⊕ ⊗ → ⊗ 2 
ƒ⊕′ ∠ ⊕ ⊆ℑ∈⊕ ∈⊆ℑ∩∈⊕  � ⋅⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

≈♠  �♥∞∞∞ × ℑ∈ ↑ℑ∩∈ ����� ��� ����� � ���� � 

≈�  ≥ℑ∩ ℑ⋅ℑ ↑ �ƒ∏ ⊇ ⊃ ⊆∏  ℑ≥ � ≠ℑ⊆ℑ⊆∉ ∉ ♦ �⊕ ℑ ⊂�°⊕ ⊆ℑ∈⊕ ∈ 

⊆ℑ∩∈⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℜ ℑ  ⊕ ⊗ ∉∈  ∪ ⊕ ℑ  ⊕ ⊕ ℑ   ∪ 2⊃  ∉∈2ℜ ∉ ∉∈  ⊕ 2 
  ℑ∩ ∉∈ℑ ⊂ ℘ ∉⊆∠ ∉∏ ∈⊗  ≈♠ � ♥∞∞∞ × ℑ∈ ↑ ℑ∩∈ � ���� � 

↑ ϒ ♣2�� ����� � ���� � 
≈�  ≤ ♦∞→ ≡∪∉∈∩ 2⊆⊃ ∈ � • ϒ →♣ → ℑ 2¬ ⊃ ∈ � ≥↓→♣ ÷⊃ ℑ ∉ 2∠ ⊃ ∈∩� 

⊕ ℑ ⊂� ϒ → ⊗ 2ƒ⊕ 2↓ ⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ ∠∪ℑ  ⊕⊃ ∈ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩ 2 
∈⊕  ℑ∈⊗⊃  ⊕ ∅ ∅ ⊕ ℘ ∉∈ ℘ ∉⊕  ℘ ⊃ √⊃  ∧ ≈♠  �♥∞∞∞ × ℑ∈ ↑ℑ∩∈ � 

���� ��� ����� � ���� � 

≈�  ↔ ⊃ ⊆ ϒ ≥ ℑ∈⊗ ≤ℑ⊆∠ ƒ ∞ � ∞∅ ∅ ⊕ ℘ ∉ ∅ ⊆⊃ ∈∉∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ∧ 

ℑ⊗ ⊗ ⊃  ⊃ √⊕ ∉∈  ∪ ⊕ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ → ⊗ƒ⊕′ ⊆ℑ∩∈⊕   

≈♠  �♠ ϒ∠∠ ⊂ °∪∧����� ������ ����� � ���� � 

≈�  ≥↓ →♣ ÷⊃ ℑ∉ 2∠ ⊃ ∈∩� • ϒ →♣ ÷⊃ ℑ ∉ 2 ⊃ ℑ∈ �⊕ ℑ ⊂�∞∅ ∅ ⊕ ℘  ∉ ∅ ⊕ 2 
∅  ℑ ℘  ∉ ∧ ⊕ ⊂⊕⊆⊕ ∈ � → ⊗� ↑ ∉� ∂ � ∉∈  ∪ ⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

ℑ∈⊗℘ ∉⊕  ℘ ⊃ √⊃  ∧ → ⊗ƒ⊕′2ℜ ℑ  ⊕ ⊗ ⊆ℑ∩∈⊕ ≈ϒ �° ∉℘�∈⊗♥∈ ⊕  

≥∧⊆∠ ↓∈ °∪∧ ⊃ ℘  ∉ ∅ ↑ℑ∩∈⊕  ⊃ ℘ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ≈ ≤ � ′⊕ ⊃ ⊇ ⊃ ∈∩� 

���� � 

≈�  ≠ ϒ → ϒ ∏�≥↓→♣ ÷⊃ ℑ ∉ 2∠ ⊃ ∈∩�≥↓ →♣ ↑⊃ ∈∩ 2⊗ ℑ� ⊕ ℑ ⊂� 

↑ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗ ⊆⊃ ℘  ∉    ∏ ℘  ∏  ⊕ ∉ ∅  ⊃ ∈ ⊕  ⊕ ⊗ → ⊗ 2 
ƒ⊕′2ℜ ℑ  ⊕ ⊗ ⊆ℑ∩∈⊕   ⋅⊃  ∪ • � ↑ ∉ℑ∈⊗ → ℜℑ⊗ ⊗ ⊃  ⊃ ∉∈ ≈♠  �♠ 

ϒ⊂ ⊂∉∧ � ≤∉⊆∠∉∏∈⊗ ����� ���� ���� � ��� � 

≈�  ≠ ϒ→ ϒ ∏� ≥↓ →♣ ÷⊃ ℑ ∉ 2∠ ⊃ ∈∩ℑ∈⊗ • ϒ →♣ ÷⊃ ℑ ∉ 2 ⊃ ℑ∈ �♥∈2 
∅ ⊂∏ ⊕ ∈℘ ⊕∉ ∅ • � ↑ ∉ℑ∈⊗→ ⊗ℑ⊗ ⊗ ⊃  ⊃ √⊕ ∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗ 

⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅  ⊃ ∈ ⊕  ⊕ ⊗ → ⊗ 2ƒ⊕ 2′ ⊆ℑ∩∈⊕   ≈♠ � 

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

�� � �� � 

≈��  ≠ ϒ → ϒ ∏�≥↓ →♣ ÷⊃ ℑ∉ 2∠ ⊃ ∈∩ℑ∈⊗ • ϒ →♣ ÷⊃ ℑ ∉ 2 ⊃ ℑ∈ �∞∅ 2 
∅ ⊕ ℘ ∉∅ ⊆⊃ ∈∉⊃ ∈ ⊕  ∩  ℑ∈∏ ⊂ℑ ℑ⊗ ⊗ ⊃  ⊃ √⊕  ∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

ℑ∈⊗ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ → ⊗ 2ƒ⊕ 2′ ℜ ℑ  ⊕ ⊗ ⊆ℑ∩∈⊕  ≈♠  � 

♠ ↑ℑ∩∈ ↑ℑ∩∈ ↑ ℑ  ⊕ ����� ���� ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


