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ΣΤΑΒΙΛΙΤΨ ΑΝ∆ ΜΑΓΝΕΤΙΧ ΠΡ ΟΠΕΡ ΤΙΕΣ 
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÷∏ ″ ⊕∈∩⊕∈ � • ℑ∈∩ ÷⊃ ∈∪∏ ℑ� • ∏♠ ⊃ ℑ∈⊆⊃ ∈ ↑ �°ℑ∈ ♦∉∈∩∩⊕� 
≤∪⊕∈ ≤∪ℑ∈∩∠ ⊃ ∈ � • ℑ∈∩ ±⊃ ⊗ ∉∈∩ℑ∈⊗ ⁄ℑ ⊃← ⊃ ℘ ∪ ⊃ ↑ 

∆επαρτµ εντ οφ Ματεριαλ σ Σχιενχε ανδ Ενγινεερινγ , 

Ζηεϕ ιανγ Υνιϖερσιτψ , Ηανγζηου 310027 , Π . Ρ . Χηινα 
↑ ∆επαρτµ εντ 2 , Χεντραλ Ιρον ανδ Στεελ Ρεσεαρχη Ι νστιτυτε , Βειϕ ινγ 100081 , Π . Ρ . Χηινα 

ΑΒΣΤΡ ΑΧΤ  ×∪ ⊕ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ( ξ � � �� �� ��� ℘ ∉⊆∠ ∉∏ ∈⊗ ℑ∈⊗ ∪ ⊕ ⊃ ∪∧⊗  ⊃ ⊗ ⊕ ℑ  ⊕ 

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

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

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

℘ ∉⊆∠ ∉∏∈⊗  ⊆⊕ ℑ  ∏  ⊕ ⊗∅  ∉⊆ ∪ ⊕ ℑ  ⊃ ∈∩∠  ∉℘ ⊕  ℑ  ⊕∪ ⊃ ∩∪ ⊕  ∪ℑ∈  ∪∉ ⊕ ⊆⊕ ℑ  ∏  ⊕ ⊗∅  ∉⊆ ℘ ∉∉ ⊂ ⊃ ∈∩∠  ∉℘ ⊕  �ℑ∈⊗ ∪⊕ ⊃ ⊗ ⊃ ∅ 2 
∅ ⊕  ⊕ ∈℘ ⊕⊃ ⊗ ⊕ ∈∉  ⊕ ⊗ℑ ∃ Τ 3 ℘ � ×∪ ⊕℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈ ∃ Τ 3 ℘ ℑ∈⊗ ∪⊕   ∏ ℘  ∏  ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ≥⊆ � �ƒ⊕�ϒ⊂� �� ℘ ∉⊆2 
∠∉∏∈⊗ ℑ ⋅⊕ ⊂ ⊂ℑ  ∪ ⊕ ⊃ ℘ ∉  ⊕  ∠ ∉∈⊗ ⊃ ∈∩∪∧⊗  ⊃ ⊗ ⊕ ⊃ ⊗ ⊃  ℘ ∏   ⊕ ⊗� 

Κεψ ωορδσ  ≥⊆ � ƒ⊕ ��  ϒ⊂  ∪∧⊗  ⊃ ⊗ ⊕ ≤∏  ⊃ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕    ∏ ℘  ∏  ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♥⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈  ∪ℑ  ≥⊆ � ƒ⊕ �� → ψ ℘ ∉⊆2 

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

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

↑� �� � ↑ � ϒ⊂� ♣ℑ� ≥⊃� ×⊃� ∂ � ≤� ↑ ∈ � ≤∉� 

→ ⊃�≡�→ ℜ� ↑ ∉� ≈� � � ℘ ∉⊆∠∉∏∈⊗ �°ℑ   ⊃ ℑ ⊂ ∏ℜ 2 
  ⊃  ∏  ⊃ ∉∈ ∉∅ ♣ℑ� ≥⊃� ϒ⊂ ∅∉ƒ⊕ ⊗ ∉⊕  ∈∉℘ ∪ℑ∈∩ ⊕ 

 ∪⊕    ∏ ℘  ∏  ⊕ ∉∅ ×∪ � ≡∈ �� 2 ∧∠⊕� ℜ∏   ∪⊕ ⊃  

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

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

 ∉ ∅ℑ � ×∪⊕  ⊕⊕¬ ⊃    ↑⊃ ⊕⊗ ℑ⊆ℑ ∏ ⊂⊕ ∉∅ ⊕√⊕   ⊃ ℜ ⊂⊕ 

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

≈� � ×∪⊕  ⊕ ∅∉ ⊕� ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

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

 ⊃ ∉∈ ∉∅ ƒ⊕ ℜ∧ ϒ⊂⊃ ∈ ≥ ⊆ � ƒ⊕ �� ℘ ∉⊆∠∉∏∈⊗ ∉∈  ∪⊕ 

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

 ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ  ⊕ ⊕ ∠∉  ⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

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

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

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

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

 ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅⊃  ∪  ℑ  ⊕⊕ ℑ   ∪ ℑ  ∪⊕⊂∉⋅⊕ ⊂ℑ∧⊕ � 

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

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

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

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

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

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ↑ℑ ����� 

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∠ ��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗♠∏ ∈ ��� �����



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

∩  ⊃ ∈⊗ ⊃ ∈∩� ×∪⊕∈  ∪⊕ ∠∉⋅⊗ ⊕  ⋅ℑ  ∪∧⊗  ∉∩⊕∈⊃ ∨⊕⊗ 

⋅⊃  ∪ ℑ π2χ2τ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈⊕∇∏ ⊃ ∠⊆⊕∈� ×∪⊕ ∪∧2 
⊗  ∉∩⊕∈ ℘ ∉∈ ⊕∈ ⋅⊕  ⊕⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ √∉ ⊂∏⊆⊕℘ ∉∈2 
  ℑ∈⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ⊆⊕  ∪∉⊗� 

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

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

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

℘ ℑ   ⊃ ⊕⊗∉∏ ⋅⊃  ∪ ≤∏↔ Α  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ � 

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

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

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

 ℑ  ⊕� ×∪⊕ ≤∏  ⊃ ⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ Τ ℘ ⋅ℑ  ∉ℜ  ℑ ⊃ ∈⊕⊗ 

∅  ∉⊆ Ρ � 2Τ ℘ ∏  √⊕� ⋅∪ ⊃ ℘ ∪ ⋅ℑ ⊗ ⊕  ⊃ √⊕⊗∅  ∉⊆ Ρ2τ 
℘ ∏  √⊕� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈  ⊕  ∏ ⊂   ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  

≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ( ξ � � � � � � � �� ℘ ∉⊆∠∉∏∈⊗ ℑ  ⊕∉∅ 

×∪ � ≡∈ �� 2 ∧∠⊕    ∏  ∏  ⊕ ⋅⊃  ∪  ∠ℑ ℘ ⊕ ∩  ∉∏∠ ″ �⊆ � 

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

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

×∪⊕  ∪⊕ ⊆∉2⊆ℑ∩∈⊕  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕  ∉∅  ∪⊕ 

≥⊆ � �ƒ⊕�ϒ⊂� �� ℑ∈⊗ ∪⊕ ⊃ ∪∧⊗  ⊃ ⊗ ⊕ ≥⊆ � �ƒ⊕�ϒ⊂� �� 2 
♦ ψ ℑ  ⊕ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ×∪⊕∪⊕ ℑ  ⊃ ∈∩ ℑ  ⊕ℑ⊗ ∉∠  2 
⊕⊗⊃ ∈ ℑ ⊂ ⊂ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ⊃ �� ↔ �⊆⊃ ∈ �ℑ∈⊗ℑ ⊂ ⊂ ∪⊕ 

 ℑ⊆∠ ⊂⊕ ℑ  ⊕∪⊕ ℑ  ⊕⊗ ∉��� ↔�×∪⊕⊂ℑ   ⊃ ℘ ⊕∠ ℑ  ℑ⊆⊕ 2 
 ⊕  ∉∅ ≥⊆ � �ƒ⊕�ϒ⊂� �� ℑ∈⊗ ∪⊕ ⊃ ∪∧⊗  ⊃ ⊗ ⊕ ℑ  ⊕⊂ ⊃   2 
⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� � ∪⊕ ≤∏  ⊃ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗ ℑ  ∏ 2 
 ℑ  ⊃ ∉∈ ⊆ℑ∩∈⊕  ⊃ ∨ℑ  ⊃ ∉∈∉∅ ∪⊕ ≥⊆ � �ƒ⊕�ϒ⊂� �� ℑ∈⊗ 

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

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

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

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

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

♥∈ ƒ⊃ ∩�� � ℑ∈ ⊃ ∈ ⊕  ⊕   ⊃ ∈∩ ℑ∈⊗  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ 

∠∪⊕∈∉⊆⊕∈∉∈⊃ ∅∉∏∈⊗�⊃� ⊕�∅∉ ∪⊕ ℑ⊆⊕∪∧⊗  ⊃ ⊗ 2 
⊕⊗ ℑ⊆∠ ⊂⊕� ∪⊕ Ρ2Τ ℘ ∏  √⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ ∪⊕ ℑ  2 
⊃ ∈∩ℑ∈⊗℘ ∉∉ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕   ⊕ ℑ  ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ � ×ℑℜ ⊂⊕ � 

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

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

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

♥ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕⊃ ⊗ ⊕∈∉ ⊕⊗ℑ  ∃ Τ 3 ℘ � ∃ Τ 
3 
℘ ∉∅ ∪∧2 

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

ℑ∈⊗ ∃ Τ 3 ℘ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ϒ⊂℘ ∉∈ ⊕∈ ⊃ ∈ 

 ∪⊕℘ ∉⊆∠∉∏∈⊗ � 

×∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂   ∉∅ ↑⊃ ⊕⊗ ⊕⊆ℑ ετ 

αλ [ �] ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ℑ  ∅ ∉ℑ ℑ  ⊕⊕ ℑ   ∪ 2  ℑ∈ ⊃  ⊃ ∉∈ ⊆⊕  2 
ℑ ⊂℘ ∉⊆∠∉∏∈⊗�⊃    ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗ ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅⊃   

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

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

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

∠⊕ ℑ⊄⊃ ⊃ ∈  ∪⊕ ℑ∈∩⊕∉∅ ��� ∗ ��� ↔ ≈� � ϒ ∪⊕ 

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

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

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

 ∪⊕ Ρ2Τ ℘ ∏  √⊕  ∉ℜ  ℑ ⊃ ∈⊕⊗ ∅  ∉⊆ ∪⊕ ℑ  ⊃ ∈∩ ∠  ∉℘ ⊕   

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

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

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

 ℑ⊆⊕ ⊕ ⊂⊕⊆⊕∈  ℑ∈⊗ ℘  ∧  ℑ ⊂    ∏  ∏  ⊕�  ∪⊕ ≤∏  ⊃ ⊕ 

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

∇∏ ℑ∈ ⊃  ∧ ∉∅⊕ ℑ ℘ ∪⊕ ⊂⊕⊆⊕∈ � 

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

ℑ∈⊗ℑ ∅  ⊕ ∪⊕ ℑ  ⊃ ∈∩ ⊗∏  ⊃ ∈∩  ∪⊕ Ρ2Τ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ 

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

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

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

  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕∪∧⊗  ⊃ ⊗ ⊕� 

ƒ∉ ″ � ƒ⊕ �� ♦ ψ ∪∧⊗  ⊃ ⊗ ⊕  
≈�� �  ⊃ ∈℘ ⊕  ∪⊕ ⊃  

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

 ∪⊕∪∧⊗  ⊃ ⊗ ⊕ � ×∪⊕⊂ℑ  ∩ ⊕  ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∪∧⊗  ∉2 
∩ ⊕∈ ℘ ∉∈ ⊕∈ ⊃ � ∪⊕ ⋅∉  ⊕ ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕∪∧2 
⊗  ⊃ ⊗ ⊕⊃ ℑ∈⊗√⊃ ℘ ⊕√⊕   ℑ�∃ Τ 3 ℘ ⊃  ∏ ℘ ∪ℑ∠ ℑ  ℑ⊆⊕  ⊕  

 ∪ℑ ⊗ ⊕∈∉ ⊕  ≤∏  ⊃ ⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ℜ ⊕ 2 
 ⋅⊕ ⊕∈ ⋅∉ ∪∧⊗  ⊃ ⊗ ⊕ ⋅⊃  ∪⊗ ⊃ ∅ ∅ ⊕  ⊕∈∪∧⊗  ∉∩ ⊕∈ ℘ ∉∈2 
 ⊕∈ � ×∪⊕ ⊆ℑ∩∈⊃  ∏ ⊗ ⊕∉∅ ∃ Τ 3 ℘ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪⊕  ℑ 2 
ℜ ⊃ ⊂ ⊃  ∧ ∉∅  ∪⊕ ∪∧⊗  ⊃ ⊗ ⊕ � ƒ∉  ∪⊕ ∪∧⊗  ⊃ ⊗ ⊕  ∉∅ 

≥⊆ � ƒ⊕ �� � ξ 2ϒ⊂ ξ � ∃ Τ 
3 
℘ ⊃ ∈℘  ⊕ ℑ  ⊕ ℑ  ξ ⊃ ∈℘  ⊕ ℑ  ⊕ � 

# � � # ∂ ∉ ⊂1�  λ 1�   ≥  ∏ ℘  ∏  ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊆ � �ƒ⊕�ϒ⊂� ��



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

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

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

Φ ιγ .1  ×∪⊕ ⊆∉ 2⊆ℑ ∩∈⊕  ⊃ ∨ℑ  ⊃ ∉∈� Ρ2Τ� ℘ ∏  √⊕ ∉∅ ≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ( ξ � � � � � � � �� 
℘ ∉⊆∠∉∏∈⊗  �ℑ 2⊗ � ℑ∈⊗ ∪⊕ ⊃ ∪∧⊗  ⊃ ⊗ ⊕  �ℑ χ � ⊗ χ� ℜ∧ ∂ ≥ ↑ ℑ � � �� × 
�ℑ � ��ℑ χ� ) ξ � � ��ℜ� ��ℜ χ� ) ξ � � ��℘ � ��℘ χ� ) ξ � � ��⊗ � ��⊗ χ� ) ξ � � 

 ) ♦⊕ ℑ  ⊃ ∈∩� ω ) ≤∉∉ ⊂ ⊃ ∈∩ 

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



Ταβλε 1  ← ℑ   ⊃ ℘ ⊕∠ ℑ  ℑ⊆⊕  ⊕  ∉∅ ≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ( ξ � � � � �� ��� 

℘ ∉⊆∠∉∏∈⊗ ℑ∈⊗ ∪⊕ ⊃ ∪∧⊗  ⊃ ⊗ ⊕  

≤∉⊆∠ ∉∏∈⊗  α� ! χ� ! ς� ! � 
∃ ς 
ς 
� � 

≥⊆ � ƒ⊕ �� � � ��� �� � ��� ��� � � 

≥⊆ � ƒ⊕ �� ♦ � � � � � ��� �� � ��� ��� � � � � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � � ��� �� � ��� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂♦ � � � � � ��� �� � ��� ��� � � � � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � � � ��� �� � ��� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ � � � � � ��� �� � ��� ��� � � � � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � � � ��� �� � ��� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ � � � � � ��� �� � ��� ��� � � � � � 

Ταβλε 2  ≤∏  ⊃ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗ ℑ  ∏  ℑ  ⊃ ∉∈ ⊆ℑ∩∈⊕  ⊃ ∨ℑ  ⊃ ∉∈∉∅ ≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ( ξ � � �� �� ��� 

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

≤∉⊆∠ ∉∏∈⊗  Τ ℘ �↔ ∃ Τ ℘ �↔ ∃ Τ 3 ℘ �↔ 
Μ  ���� ↔ �� 

�ϒ ⊆ � #⊄∩ � � � 

≥⊆ � ƒ⊕ �� ��� � ��� � � 

≥⊆ � ƒ⊕ �� ♦ � � � ��� ��� ��� � � 

≥⊆ � ƒ⊕ �� ♦ 
3 
∨ ��� ��� �� 

≥⊆ � ƒ⊕ �� ϒ⊂ ��� � ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂♦ � � � ��� ��� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ 
3 
∨ ��� �� �� 

≥⊆ � ƒ⊕ �� ϒ⊂ � ��� � ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ � � � ��� �� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ 
3 
∨ ��� �� �� 

≥⊆ � ƒ⊕ �� ϒ⊂ � ��� � �� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ � � � ��� �� ��� � � 

≥⊆ � ƒ⊕ �� ϒ⊂ � ♦ 
3 
∨ ��� � ��

 ×∪ ⊕ ∏ ∠ ⊕   ℘  ⊃ ∠ / 3 0 ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ ⊕∪∧⊗  ⊃ ⊗ ⊕ ℑ ∅  ⊕  ∪ ⊕ Ρ2Τ ⊆⊕ ℑ  ∏  ⊕⊆⊕ ∈ℜ∧ ∂ ≥ ↑ � 

≥⊆ � ƒ⊕ �� � ξ ϒ⊂ ξ ℘ ∉⊆∠∉∏∈⊗  ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈2 
℘  ⊕ ℑ  ⊃ ∈∩ ℑ ⊂∏⊆⊃ ∈∏⊆ ℘ ∉∈ ⊕∈� ×∪⊕  ⊕ ∅∉ ⊕� ℑ ⊂∏ 2 
⊆⊃ ∈∏⊆ ⊃  ℑ∈ ⊕ ⊂⊕⊆⊕∈∉∅   ℑℜ ⊃ ⊂ ⊃ ∨⊃ ∈∩ ⊕ ∅ ∅ ⊕ ℘ ∅∉ 

×∪ � ≡∈ �� 2 ∧∠ ⊕   ∏ ℘  ∏  ⊕� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ≤∉⊕ ∧ ♠ ↑ ⁄ ℑ∈⊗≥∏∈ ♦ �♠ ↑ℑ∩∈ ↑ℑ∩∈ ↑ℑ  ⊕ ����� � 

�� �← ��� � 

�  ∞∈⊗ ∉∪ ↑ �♥⋅ℑ  ℑ ↑ ℑ∈⊗ ×∉⊄∏∈ℑ∩ ℑ ↑ �♠ ϒ∠∠ ⊂ °∪∧� 

���� ��� ����� � 

�  ♦∏ ′ ° � ″ ℑ ∉ ÷ ←� ÷∏ ♠ ↑ ετ αλ. ♠ ↑ℑ∩∈ ↑ ℑ∩∈ 

↑ℑ  ⊕ ����� ���� ���� � 

�  ≠ℑ∈∩♠�≡∪ ℑ∈∩ ↑ ≤ � ↑ℑ ⁄ ± ετ αλ . ƒ∏∈℘  ⊃ ∉∈ℑ ⊂ ↑ℑ 2 
 ⊕  ⊃ ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

�  ≥∪ ⊕ ∈ ′ ♣ � ← ⊃ ℑ∈∩ ′ � ≤∪ ⊕ ∈∩ ≡ ♦ ετ αλ . ≥∉ ⊂ ⊃ ⊗ ≥ ℑ  ⊕ 

≤∉⊆⊆∏ ∈ ����� ���� � �� � 

�  ≥ℑℜ ⊃  ⊃ ℑ∈∉√ ″ ƒ ℑ∈⊗♠ ℑ ⋅ℑ ⊂ ≥ ≥ �♠ ϒ∠∠ ⊂ °∪∧����� � 

�� ����� � 

�  ← ⊃≡ • �≡∪∉∏ ÷ ≡ ℑ∈⊗ ↑ ∉  ⊃  ∪ ϒ ♦ �♠ ↑ℑ∩∈ ↑ℑ∩∈ 

↑ℑ  ⊕ ����� ���� ��� 

�  ′∏  ℘ ∪∉⋅ ↔ ♦ ♠� ′∉∏  ⊕ ∈ ° ≤ ° ℑ∈⊗ ↑⊃ ⊕ ⊗ ⊕⊆ℑ ϒ ″ � 

″ ⊕ ∠ ° ∉∩ °∪∧����� ��� ���� � 

�  ≤∪  ⊃   ∉⊗ ∉∏ ⊂∉∏ ≤ → ℑ∈⊗ ×ℑ⊄⊕  ∪ ⊃  ℑ × � ♠ ϒ⊂ ⊂∉∧ � 

≤∉⊆∠ ∉∏∈⊗ ����� ���� �� � 

��  ♥ ∈ℑ  ⊗ ↓ ετ αλ. °∪∧″ ⊕ √ ����� �′�� ����� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � # ∂ ∉ ⊂1�  λ 1�   ≥  ∏ ℘  ∏  ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗ ⊆ℑ∩∈⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊆ � �ƒ⊕�ϒ⊂� ��


