
Αρτιχλε Ι∆ : ���� � ������������ � ���� � �� 

Σψνεργιστιχ εφφεχτ βετωεεν Λαϖεσ πηασε ανδ Ζρ2Νι πηασεσιν 
Ζρ(Μνς Νι)� ηψδρογεν στοραγε αλλοψσ 

≠ 

≡∪ℑ∈∩ • ⊕∈⊄∏ ⊃ �张文魁� � � ↑ ℑ ≤∪∏∈χℑ∈�马淳安� � � ≠ℑ∈∩ ÷⊃ ℑ∉∩∏ ℑ∈∩�杨晓光� � � 

← ⊕ ⊃≠∉∈∩∇∏ ℑ∈�雷永泉� � � • ℑ∈∩ ±⊃ ⊗ ∉∈∩�王启东� � 
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21 ∆επαρτµεντ οφ Ματεριαλσ Σχιενχε ανδ Ενγινεερινγ , 
Ζηεϕ ιανγ Υνιϖερσιτψ , Ηανγζηου 310027 , Π . Ρ . Χηινα 

Αβσ τραχτ : ×∪ ⊕ ⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕ ∈∉∈  ∪⊕℘  ∧  ℑ ⊂    ∏ ℘  ∏  ⊕ ℑ∈⊗ ⊕ ⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ 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 ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

  ⊕ ℑ  ⊆⊕ ∈ � ×∪ ⊕ ≤��  ∧∠ ⊕ ← ℑ √⊕ ∠∪ℑ  ⊕⊃   ⊃ ⊂ ⊂   ℑℜ ⊂⊕ ⋅∪ ⊃ ⊂⊕ ∪⊕ ≡ � → ⊃ �� ℑ∈⊗ ≡→ ⊃∠∪ℑ  ⊕ ⊗ ⊕ ℘ ∉⊆∠∉ ⊕ ℑ∈⊗ ≤�� 

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

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

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

Κεψ ωορδσ: ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩   ⊕ ℑ  ⊆⊕ ∈ � ∪∧⊗  ∉∩ ⊕ ∈   ∉ ℑ∩ ⊕ ℑ ⊂ ⊂∉∧�℘  ∧  ℑ ⊂    ∏ ℘  ∏  ⊕� ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ � 

 ∧∈⊕  ∩ ⊃   ⊃ ℘⊕ ∅ ∅ ⊕ ℘  ∆οχυµεντ χοδε: Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×∪⊕ ϒ′ � 2 ∧∠ ⊕ ≡ 2ℜ ℑ  ⊕⊗← ℑ√⊕ ∠∪ℑ  ⊕∪∧⊗  ∉2 
∩ ⊕∈   ∉ ℑ∩⊕ℑ ⊂ ⊂∉∧∪ℑ√⊕ ℜ ⊕ ⊕∈   ∏⊗ ⊃ ⊕⊗⊕¬ ⊕∈ ⊃ √⊕ ⊂∧ 

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

ℑ∈⊗ ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂  ∉ ℜ ⊕ ℘ ∉⊆⊕ ℑ ∠  ∉⊆⊃  ⊃ ∈∩ ℘ ℑ∈⊗ ⊃ 2 
⊗ ℑ  ⊕∅∉ϒ′ � 2 ∧∠ ⊕ℑ ⊂ ⊂∉∧⊃ ∈ → ⊃ 2 ↑ ♦ ℜ ℑ   ⊕  ⊃ ⊕  ≈� � � � 

∝∈⊂ ⊃ ⊄⊕  ∪⊕ ℘ ∉⊆⊆∉∈ ϒ′ � 2 ∧∠⊕ ∪∧⊗  ∉∩⊕∈ 

  ∉ ℑ∩⊕ℑ ⊂ ⊂∉∧�ϒ′ �  ∧∠⊕≡ 2ℜ ℑ  ⊕⊗∪∧⊗  ∉∩ ⊕∈   ∉ 2 
ℑ∩ ⊕ℑ ⊂ ⊂∉∧℘ ∉⊆⊆∉∈⊂∧ ℘ ∉∈ ⊃   ∉∅ ⊆∏ ⊂  ⊃ ∠∪ℑ  ⊕   ∏ ℘ 2 
 ∏  ⊕�′⊕  ⊃ ⊗ ⊕  ∪⊕ ⊆ℑ ⊇ ∉← ℑ√⊕ ∠∪ℑ  ⊕  ∏ ℘ ∪ℑ ≤�� 

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

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

≡ � → ⊃ �� � ≡ � → ⊃ �� ⊕  ℘ ℘ ℑ∈ ℑ ⊂ ∉ ℑ∠∠⊕ ℑ  ⊃ ∈ ℑ ⊂2 

⊂∉∧ 
≈� ∗ � � ↓√ ∪ ⊃ ∈ ⊄∧ ετ αλ 

[ �] 
∠  ∉∠ ∉ ⊕⊗ ∪ℑ  ∪⊕ 

⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ℑ ℘  ⊃ √⊃  ∧ ∉∅ ∪⊕ ⊆ℑ ⊇ ∉∠∪ℑ  ⊕⊕¬ ⊃    

⊃ ∈ ≡ 2ℜ ℑ  ⊕⊗ ℑ ⊂ ⊂∉∧  ∪∉∏ ⊂⊗ ℜ ⊕ ⊃⊆∠  ∉√⊕⊗ ⊃ ∈  ∪⊕ 

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

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

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

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

 ∪⊕ ≤��  ∧∠ ⊕ ∠∪ℑ  ⊕ ⋅⊃  ∪ ∪ ⊃ ∩∪⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

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

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

∪∧⊗  ∉∩ ⊕∈� ↓√ ∪ ⊃ ∈ ⊄∧ ετ αλ 
[ �] ⊗  ⊕⋅  ∪⊕  ⊃ ⊆⊃ ⊂ℑ  

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

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

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

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ≥⊕ ∠����� 

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

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∏ ∩� � ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ⁄⊕ ℘� � �����



 ⊃ ⊕  ⋅⊕  ⊕ ∈∉℘ ⊂ℑ  ⊃ ∅ ⊃ ⊕⊗ ∧⊕  � ↑ ∉ ⊃ ⋅ℑ⊄⊃ ετ αλ [ �] 

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

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

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

⊃ ⊆∠  ∉√⊕⊗�≥ℑ⋅ℑ ετ αλ 
[ ��] ℑ ⊂ ∉∅∉∏∈⊗ ∪ℑ  ∪⊕≡ 2 

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

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

♦∉⋅⊕√⊕ � ∪⊕  ∏⊗ ∧ ∉∅ ≠∏ ετ αλ 
[ ��]  ∪∉⋅⊕⊗ ∪ℑ  

 ∪⊕ℑ  2℘ ℑ  ≡↑ ∈ � � � ≤ � � �� ∂ � � �� → ⊃ � � � ℑ ⊂ ⊂∉∧ ℘ ∉∈ ⊃    

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

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

�≡ 2→ ⊃∠∪ℑ  ⊕ � ∏ ℘ ∪ ℑ  ≡ � → ⊃ �� ℑ∈⊗ ≡ � → ⊃ �� � � 

×∪⊕ ≤�� ℑ∈⊗ ≡ � → ⊃ �� ∠∪ℑ  ⊕  ⊗ ⊕ ℘ ∉⊆∠∉ ⊕ ⊗∏  ⊃ ∈∩ 

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

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

℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕ℑ  2℘ ℑ  ℑ ⊂ ⊂∉∧� ↑℘ ≤∉⊆ℑ ℘ ⊄ ετ 
αλ [ ��] ℑ ⊂ ∉∅∉∏∈⊗ ∪⊕ ⊃⊆⊃ ⊂ℑ  ⊕  ∏ ⊂  ∅∉≡ 2≤ 2→ ⊃ 

∪∧⊗  ∉∩ ⊕∈   ∉ ℑ∩ ⊕ ℑ ⊂ ⊂∉∧� ×∪⊕ ℑ  2℘ ℑ  ≡ 2≤ 2→ ⊃ 

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

ϒ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩   ⊕ ℑ  ⊆⊕∈� ∪⊕ ≡ 2→ ⊃∠∪ℑ  ⊕⊃ ∈ 

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

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

♥⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ ≡ 2→ ⊃∠∪ℑ  ⊕ ∪ℑ√⊕ ∪⊕ ⊕ ⊂ℑ 2 
 ⊃ ∉∈ ⋅⊃  ∪ ∪⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ � 

♥∈ ∪ ⊃  ⋅∉ ⊄� ∪⊕ ≡� ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 

ℑ∈⊗ ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧ ⋅⊕  ⊕ ℑ∈2 
∈⊕ ℑ ⊂⊕⊗ℑ � ��� ε ∅∉√ℑ  ⊃ ∉∏  ⊃⊆⊕ � ∪⊕⊕ ∅ ∅ ⊕ ℘   

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ ∆ΕΤΑΙΛΣ 

×∪⊕ℑ ⊂ ⊂∉∧ ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ∈⊗ ≡ 

� ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ⋅⊕  ⊕ ∠  ⊕∠ ℑ  ⊕⊗ ℜ ∧ ⊆⊃ ¬ ⊃ ∈∩ 

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

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

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

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

⋅⊕  ⊕ ⊗ ⊃ √⊃ ⊗ ⊕⊗ ⊃ ∈ ∉  ⋅∉ ∠ ℑ   � ↓∈⊕ ∠ ℑ   ⋅ℑ  

℘  ∏  ∪⊕⊗ ∉ ∠ℑ   ∪ ∉∏ ∩∪���2⊆⊕  ∪ ⊃ ⊕ √⊕∅∉÷ ″ ⁄ 

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

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

 ∪⊕∈ ⊕ √ℑ ℘ ∏ ℑ  ⊕⊗ ∉ � � � °ℑ� ϒ∅  ⊕  ∪ ⊃ ∠  ∉℘ ⊕⊗∏  ⊕� 

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

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

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

���2⊆⊕  ∪  ⊃ ⊕√⊕ ∅∉ ÷ ″ ⁄ ℑ∈ℑ ⊂∧ ⊃  ℑ∈⊗ ⊕ ⊂⊕ ℘   ∉2 
℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ � ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈   ∏⊗ 2 
⊃ ⊕  ⋅⊕  ⊕ ∠ ⊕  ∅∉⊆⊕⊗ ℜ∧ ℑ ″⊃ ∩ ℑ⊄∏ ⁄� ↑ℑ¬ ♥♥♥′ 

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

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Πηασε αναλψσ ισ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ÷ ″ ⁄ ∠ ℑ   ⊕  ∈∉∅  ∪⊕ ℑ  2 
℘ ℑ  ℑ∈⊗ℑ∈∈⊕ ℑ ⊂⊕⊗≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ∈⊗≡ 

� ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧� ϒ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

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

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

 ∉⊆⊕ ⊆⊃ ∈∉ ≡ 2→ ⊃ ∠∪ℑ  ⊕   ∏ ℘ ∪ ℑ  ≡ � → ⊃ �� ℑ∈⊗ 

≡→ ⊃℘ ∉⊕¬ ⊃   ⊃ ∈∩� ϒ∅  ⊕ � ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕∈� 

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

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

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

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

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

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

∠∪ℑ  ⊕ℑ∈⊗ ∪⊕ ≤�� ∠∪ℑ  ⊕℘ ∉⊆⊕  ⊕ ℘ ∉∈⊗⊃ ∈ ℑℜ∉√⊕ 

ℑ ⊂ ⊂∉∧�♥∈ ∪⊕℘ ∉∈  ℑ  ∧ � ∪⊕≡ 2→ ⊃∠∪ℑ  ⊕ ℑ  ⊕ ∪⊕ 

 ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ ℑ ⊂ ⊂∧ ∏∈  ℑℜ ⊂⊕ ⊃ ∈ ⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ ∠∪ℑ  2 
⊕ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ÷ ″ ⁄ ∠ℑ   ⊕  ∈� ∪⊕ ⊆ℑ ⊃ ∈ 

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

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

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

ℑ  ⊕⊃ ⊆∠  ∉√⊕⊗ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕∈ � 

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

∠ℑ  ℑ⊆⊕  ⊕  ∉∅≤�� ℑ∈⊗≤�� ∠∪ℑ  ⊕ℜ ⊕ ∅∉ ⊕ℑ∈⊗ℑ ∅  ⊕  

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



Φ ιγ .1  ÷ ″ ⁄ ∠ℑ   ⊕  ∈∉∅ℑ  2℘ ℑ  ℑ∈⊗ 
ℑ∈∈⊕ ℑ ⊂⊕⊗≡ � ↑ ∈∂ → ⊃ � � ℑ ⊂ ⊂∉∧ 

�ℑ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � � 

�ℜ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 

ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕∈⊃ ∈ ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 
ℑ∈⊗ ≡� ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧� ≤∉⊆∠ℑ  ⊕⊗ 

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

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

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

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

α2ℑ¬ ⊃ ℑ∈⊗ χ2ℑ¬ ⊃  ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕ 

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

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

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

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

3 .2  Ελεχτροχηεµιχαλ προπερτιεσ 

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

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

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

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

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

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

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

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

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

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

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

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

⋅ℑ ∉ℜ  ⊕  √⊕⊗∅∉≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧ � 

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

∉∅ ≡ 2 ↑ ∈2∂2→ ⊃ ℑ ⊂ ⊂∉∧ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⊃ ∈  ∪⊕ ∅∏ ⊂ ⊂ 2 
℘ ∪ℑ  ∩⊕⊗  ℑ  ⊕� ϒ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ∪⊕ ⊂∉∠⊕ ∉∅ 

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

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

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

⋅⊕ ⊂ ⊂ℑ ⊕¬℘ ∪ℑ∈∩⊕℘ ∏   ⊕∈∉∅ ∪⊕ℑℜ ∉√⊕ℑ ⊂ ⊂∉∧� ϒ 

 ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕ � �∅∉≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 
ℑ ⊂ ⊂∉∧� ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅  ∪⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩   ⊕ ℑ  ⊆⊕∈ 

 ⊃⊆⊕ �  ∪⊕ ∪ ⊃ ∩∪ 2 ℑ  ⊕ ⊗ ⊃  ℘ ∪ℑ  ∩⊕ ℑℜ ⊃ ⊂ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ 

∅  ∉⊆ �� �� �  ∉ �� �� � ℑ∈⊗ �� �� � �ℑ∈⊗∅  ∉⊆ 

�� � � �  ∉ �� � � � ℑ∈⊗ �� � � � ∅∉ ≡ � ↑ ∈ � � �� 2 

Ταβλε 1  ≤∪ℑ∈∩⊕ ⊃ ∈ ⊂ℑ   ⊃ ℘ ⊕∠ℑ  ℑ⊆⊕  ⊕  ∉∅ ≤�� ℑ∈⊗ 

≤�� ← ℑ√⊕ ∠∪ℑ  ⊕ ℜ ⊕ ∅∉ ⊕ℑ∈⊗ℑ ∅  ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕∈ � ! � 

ϒ⊂ ⊂∉∧ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ 
× ⊕ ℑ  ⊆⊕ ∈ 

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

≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 

ϒ 2℘ ℑ   

� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

��� ≤�� ���� ≤�� 

��� ≤�� ���� ≤�� 

��� ≤�� ���� ≤�� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 

ϒ 2℘ ℑ   

� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

��� ≤�� ���� ≤�� 

��� ≤�� ���� ≤�� 

��� ≤�� ���� ≤�� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

��� α � � � ���� ���� α � � � ��� � � χ � � � ���� 

# � � � # ∂ ∉ ⊂1�  λ 1�  ≥∧∈⊕  ∩ ⊃   ⊃ ℘⊕ ∅ ∅ ⊕ ℘ ℜ ⊕  ⋅⊕ ⊕∈ ← ℑ√⊕ ∠∪ℑ  ⊕ℑ∈⊗≡ 2→ ⊃∠∪ℑ  ⊕ ⊃ ∈ ≡ � ↑ ∈∂ → ⊃ � �



Φ ιγ .2  ϒ℘  ⊃ √ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ℑ  2℘ ℑ  ℑ∈⊗ 
ℑ∈∈⊕ ℑ ⊂⊕⊗≡ � ↑ ∈∂ → ⊃ � � ℑ ⊂ ⊂∉∧ 

�ℑ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � � 

�ℜ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � 

∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧ � ↑ ∉ ⊕ ∉√⊕ � ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ 

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

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

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

Φ ιγ .3  ← ⊃ ∈⊕ ℑ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ 

≡ � ↑ ∈∂ → ⊃ � � ℑ ⊂ ⊂∉∧ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  

�ℑ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � �⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∉  ⊕ ∈ ⊃ ℑ ⊂� 

��� ) � � � ���� ∂ ���� ) � � � ���� ∂ � 
��� ) � � � ��� � ∂ � 

�ℜ � ) ≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � �⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂� 

��� ) � � � ���� ∂ ���� ) � � � ���� ∂ � 
��� ) � � � ���� ∂ �≥℘ ℑ∈  ℑ  ⊕� � ⊆ ∂ � 

3 .3  ∆ισχυσσ ιον 

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

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

Ταβλε 2  ♦⊃ ∩∪ ℑ  ⊕ 2⊗ ⊃  ℘ ∪ℑ  ∩ ⊕ ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈⊗⊕¬℘ ∪ℑ∈∩ ⊕℘ ∏   ⊕∈ϑ � 

∅∉ℑ  2℘ ℑ  ℑ∈⊗ℑ∈∈⊕ ℑ ⊂⊕⊗ℑ ⊂ ⊂∉∧ 

ϒ⊂ ⊂∉∧ ℘ ∉⊆∠∉  ⊃  ⊃ ∉∈ 
× ⊕ ℑ  ⊆⊕ ∈ 

∠  ∉℘ ⊕ ⊗ ∏  ⊕ 

⁄ ⊃  ℘ ∪ ℑ  ∩ ⊕ 
℘ ℑ∠ ℑ ℘ ⊃  ∧ 

��⊆ϒ∪#∩ � � � 

♦⊃ ∩∪ 2 ℑ  ⊕ 
⊗ ⊃  ℘ ∪ ℑ  ∩ ⊕ ℑℜ ⊃ ⊂ ⊃  ∧ 

≈ Χ ��� �� Χ ��� � Χ �� �� � 

∞¬℘ ∪ ℑ∈∩ ⊕℘ ∏   ⊕ ∈ 
ϑ � ��⊆ϒ#∩ � � � 

≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧ 

ϒ 2℘ ℑ   

� ��� ε �� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

� ��� ε �� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

��� 

��� 

��� 

�� � � 

�� � � 

�� � � 

�� � � 

�� � � 

�� � � 

≡ � ↑ ∈ � � �� ∂ � � �� → ⊃ � � �� � � ℑ ⊂ ⊂∉∧ 

ϒ 2℘ ℑ   

� ��� ε �� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

� ��� ε �� ∪ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

��� 

��� 

��� 

�� � � 

�� � � 

�� � � 

�� � � 

�� � � 

�� � � 

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



ℑℜ  ∉ ℜℑ⊂ℑ  ∩ ⊕∇∏ ℑ∈ ⊃  ∧ ∉∅ ∪∧⊗  ∉∩ ⊕∈ � ƒ∉⊕¬ℑ⊆2 
∠ ⊂⊕� ∪⊕∪∧⊗  ∉∩⊕∈ℑℜ  ∉ ℜ ⊕⊗ℜ∧ ≡ → ⊃�≡ � → ⊃ �� ℑ∈⊗ 

≡ � → ⊃ �� ∠∪ℑ  ⊕ ℘ ∉  ⊕  ∠∉∈⊗ ⊕⊗ ∉ ��� ⊆ϒ∪�∩���� 

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

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

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

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

∠  ∉∠ ⊕   ∧ ∉∅ ∪⊕  ⊕≡ 2→ ⊃∠∪ℑ  ⊕ ⋅ℑ √⊕  ∧ ⊕ ℑ  ∧ �♥∈ 

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

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

∠⊕  ∅∉⊆ℑ∈℘ ⊕ �♠ ∉∏ℜ ⊕  ετ αλ [ ��] ∅∉∏∈⊗ ∪ℑ  ∪⊕  ⊕ 

⋅ℑ ℑ ∧∈⊕  ∩ ⊃   ⊃ ℘⊕ ∅ ∅ ⊕ ℘ ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕← ℑ√⊕ ∠∪ℑ  ⊕  

ℑ∈⊗  ∪⊕ ≡ 2→ ⊃ ∠∪ℑ  ⊕  ∉∈  ∪⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≡ 2≤ 2→ ⊃ℑ ⊂ ⊂∉∧�′∧ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ∉∅ 

≡ 2→ ⊃ ∠∪ℑ  ⊕  ⊃ ∈ ≡ 2≤ 2→ ⊃ ℑ ⊂ ⊂∉∧�  ∪⊕ ⊕ ⊂⊕ ℘   ∉2 
℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ≡ 2≤ 2→ ⊃ℑ ⊂ ⊂∉∧℘ ℑ∈ ℜ ⊕⊃⊆2 
∠  ∉√⊕⊗℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂∧ � → ∉  ⊕∈ ετ αλ [ ��] ℑ ⊂ ∉ ∅∉∏∈⊗ 

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

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

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

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

 ∪⊕⊕¬ ⊃   ⊕∈℘ ⊕ ∉∅  ∪⊕ ≡ 2→ ⊃ ∠∪ℑ  ⊕ ⊃ ∈ ≡� ↑ ∈2 
∂ → ⊃ � � ℑ ⊂ ⊂∉∧� ƒ∉ ∪⊕ ℑ  2℘ ℑ  ℑ ⊂ ⊂∉∧℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ 

 ∉⊆⊕ ≡ 2→ ⊃∠∪ℑ  ⊕ �  ∪⊕∧ ℘ ℑ∈ ⊕¬∪ ⊃ ℜ ⊃ ℑ ℜ ⊕   ⊕  

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

ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⊕ ℑ  ⊆⊕∈� ∪⊕≡ 2→ ⊃∠∪ℑ  ⊕ ⊕¬ ⊃   ⊕⊗⊃ ∈ 

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

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

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

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

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

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

 ⊕  ∏ ⊂  ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ℑ ℑ ∧∈⊕  ∩ ⊃   ⊃ ℘⊕ ∅ ∅ ⊕ ℘ ⊕¬ ⊃   ℜ ⊕ 2 
 ⋅⊕ ⊕∈  ∪⊕ ≡ 2→ ⊃∠∪ℑ  ⊕ ℑ∈⊗ ∪⊕ ← ℑ√⊕  ∠∪ℑ  ⊕ � 

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

ℜ ⊕ℑ    ⊃ ℜ∏  ⊕⊗ ∉ ∪⊕⊗ ⊃  ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕∉∅ ≡ 2→ ⊃∠∪ℑ  2 
⊕ � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  → ℑ⊄ℑ∈∉ ♦ ℑ∈⊗ • ℑ⊄ℑ ∉ ≥ �♠ ϒ⊂ ⊂∉∧ℑ∈⊗ ≤∉⊆∠����� � 

�� � ���� ∗ ���� � 
�  ≠ℑ∈∩ ÷ ♣ �← ⊕ ⊃≠ ± �≡∪ ℑ∈∩ • ↔ ετ αλ. ♠ ϒ⊂ ⊂∉∧ℑ∈⊗ 

≤∉⊆∠����� � ��� � ��� ∗ ��� � 
�  • ℑ⊄ℑ∉ ≥ ℑ∈⊗ ≥ℑ⋅ℑ ♦ �♠ ← ⊕   2≤∉⊆⊆∉∈ ↑⊕  ����� � 

��� ∗ ��� � ���� ∗ ���� � 
�  ↑ ∉ ⊃ ⋅ℑ⊄ ⊃≠ � ♣ℑ⊆∉ × ℑ∈⊗♥⋅ℑ⊄ ⊃× �♠ ← ⊕   2≤∉⊆⊆∉∈ 

↑⊕  ����� � ��� ∗ ��� � ���� � 
�  ≡∪ℑ∈∩ • ⊕ ∈⊄∏ ⊃� ← ⊕ ⊃ ≠∉∈∩ ∇∏ ℑ∈ � ≠ℑ∈∩ ÷⊃ ℑ∉∩∏ ℑ∈∩ ετ 

αλ . × ℑ∈→ ∉∈∅ ⊕   ∉∏  ↑⊕ ≤∪ ⊃ ∈ℑ����� ����� � �� ∗ 
�� � 

�  ↓√ ∪ ⊃ ∈ ⊄∧ ≥ ″ ℑ∈⊗ ƒ⊕  ℘ ⊕ ∈⊄∉ ↑ ϒ �♠ ″ ∉ ≥℘ ⊃ ⊕ ∈℘ ⊕� 

���� � ��� � ��� ∗ ��� � 
�  ♦∏ ∉ ♠�ϒ⊄ ⊃ ℜ ℑ ∞ �↓∩∏  ℑ × ετ αλ. ♠ ϒ⊂ ⊂∉∧ℑ∈⊗≤∉⊆∠� 

���� � ��� ���� ∗ ��� � 
�  ♦∏ ∉ ♠�ϒ⊄ ⊃ ℜ ℑ ∞ℑ∈⊗ ↓∩∏  ℑ × �⁄⊕ ∈⊄ ⊃↔ ℑ∩ ℑ⊄∏����� � 

�� � ���� � ���� � 

�  ↑∉ ⊃ ⋅ℑ⊄ ⊃≠ � ♣ℑ⊆∉ × �≥⊕  ⊃♦ ετ αλ . ♠← ⊕   2≤∉⊆⊆∉∈ 

↑⊕  ����� ���� ∗ ��� � ���� � 
��  ≥ℑ⋅ℑ ♦ ℑ∈⊗ • ℑ⊄ℑ∉ ≥ � ↑ ℑ  ⊕  × ℑ∈ ♠ ♥↑ ����� ��� 

��� � ��� ∗ ��� � 
��  ≠∏♠ ≠ � °∪ ⁄ ⁄ ⊃   ⊕   ℑ  ⊃ ∉∈ � ♦ℑ∈∩ ∨∪∉∏�≡∪ ⊕ ⊇ ⊃ ℑ∈∩ ∝2 

∈⊃ √⊕   ⊃  ∧ � 

��  ↑ℑ≤∉⊆ℑ ℘ ⊄ ↑ � ′ℑ⊗ ⊗ ⊃ ∈∩ ↑ ∞ � ∂ ∧ℑ  ♣ ετ αλ. ♠ 

∞⊂⊕ ℘   ∉℘ ∪⊕⊆ ≥∉℘����� ������� �← �� ∗ ← �� � 

��  ≡∪ℑ∈∩ • ↔� ← ⊕ ⊃≠ ± � ≠ℑ∈∩ ÷ ♣ ετ αλ. ×∪ ⊕ ≤∪ ⊃ 2 
∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ����� ��� ∗ �� � 
��  ♠ ∉∏ ℜ ⊕  ♠ ↑ �← ℑ   ∉℘ ∪⊕ ↑ ℑ∈⊗ °⊕  ℘ ∪⊕  ∉∈2♣∏ ⊕ ∩ ℑ∈ ϒ � 

♠ ϒ⊂ ⊂∉∧ℑ∈⊗ ≤∉⊆∠����� ���� ���� � 

��  ♠ ∉∏ ℜ ⊕  ♠ ↑ � ← ℑ   ∉℘ ∪ ⊕ ↑ � °⊕  ℘ ∪⊕  ∉∈2♣∏ ⊕ ∩ ℑ∈ ϒ ετ 
αλ . ♠ ϒ⊂ ⊂∉∧ℑ∈⊗ ≤∉⊆∠����� � �� � ��� ∗ ��� � 

��  → ∉  ∉∈ ° ♦ ←ℑ∈⊗ ♦∉⊄⊄⊕ ⊂ ⊃ ∈∩ ° �♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘� 

���� � ������ � ���� ∗ ���� � 

(Εδιτεδ βψ Ηυανγ ϑινσονγ) 

# � � � # ∂ ∉ ⊂1�  λ 1�  ≥∧∈⊕  ∩ ⊃   ⊃ ℘⊕ ∅ ∅ ⊕ ℘ ℜ ⊕  ⋅⊕ ⊕∈ ← ℑ√⊕ ∠∪ℑ  ⊕ℑ∈⊗≡ 2→ ⊃∠∪ℑ  ⊕ ⊃ ∈ ≡ � ↑ ∈∂ → ⊃ � �


