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

Ινφλυενχε οφ πηασε χοµ πονεντσ οφ τυνγστεν οξιδε ον 

ηο µ ογενειτψ οφ υλτραφινετυνγστεν ποωδερ 
≠ 

← ♥ϒ ↓ ♠ ⊃ 2∇ ⊃ ℑ∉�廖寄乔� �≡ ↓ ∝ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩�邹志强� �←Β ♦ℑ ⊃ 2ℜ ∉�吕海波� � 

≤ ♦∞→≥∪ℑ∉ 2∧⊃ �陈绍衣� � ♦ ∝ϒ→♣ ′ℑ ⊃ 2∧∏∈�黄伯云� 

Νατιοναλ Κεψ Λαβορατορψ φορ Ποωδερ Μεταλ λυργψ , 

Χεντραλ Σουτη Υνιϖερσιτψ οφ Τεχηνολογψ , Χηανγσηα 410083 , Π . Ρ . Χηινα 

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

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

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

ℜ ⊕ ⊕∈ ∠  ℑ ℘  ⊃ ℘ ⊕⊗ ∅∉⊗ ⊕ ℘ ℑ⊗ ⊕  ℑ∈⊗ ℘ ℑ ⊂ ⊂⊕⊗ / ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ 

∪∧⊗  ∉∩⊕∈ ⊕⊗∏ ℘  ⊃ ∉∈ ∠  ∉℘ ⊕   0 ≈� �≡⊕ ⊃ ⊂⊕  ≈� ℑ∈⊗ ℘ ∪∏ ℜ ⊕   

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

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

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

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

 ∏∈∩   ⊕∈ ∠∉⋅⊗ ⊕ ℜ ⊕ ℘ ∉⊆⊕ ∪⊕⊄⊕∧ ∅ℑ ℘  ∉ ∉∅ ⊆ℑ∈∏ ∅ℑ ℘ 2 
 ∏  ⊃ ∈∩ ∏∈∩   ⊕∈ ℘ ℑ  ℜ∉∈ ∠∉⋅⊗ ⊕ ⊃ ∈ / ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ∏∈∩ 2 
  ⊕∈ ℘ ℑ  ℜ ⊃ ⊗ ⊕ ∠∉⋅⊗ ⊕  ⊆ℑ∈∏ ∅ℑ ℘  ∏  ⊃ ∈∩0 ∠  ∉℘ ⊕   ⊃ ∈∩� ϒ℘ 2 
℘ ∉ ⊗ ⊃ ∈∩ ∉ ∪ ⊃ ∉∠ ⊃ ∈⊃ ∉∈ � ∪⊕℘ ∪∉ ⊃ ℘ ⊕∉ ∅ ⊕⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈⊗ ⊃ 2 
 ⊃ ∉∈ℑ∈⊗ ∏ ⊃  ℑℜ ⊂⊕ ∏∈∩   ⊕∈ ∉¬ ⊃ ⊗ ⊕  ℑ⋅ ⊆ℑ  ⊕  ⊃ ℑ ⊂ℜ ⊕ 2 
℘ ∉⊆⊕ ⊆∉ ⊕ℑ∈⊗ ⊆∉ ⊕⊃⊆∠∉  ℑ∈ � 

ϒ  ∉  ∪⊕  ⊕⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� ≥℘ ∪∏ℜ ⊕   ≈� 

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

 ∏∈∩   ⊕∈ ∠∉⋅⊗ ⊕  ∠  ∉⊗∏ ℘  ⊃ ∉∈ ∠  ∉℘ ⊕  � ↔ ⊃ ∈⊕  ⊃ ℘ ℑ∈⊗ 

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

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

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

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

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

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

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

⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈� �♥⊃ ∉ℜ√⊃ ∉∏  ∪ℑ  ∪⊕ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ℑ⋅ 

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

∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ∪⊕ ⊕⊗∏ ℘ ⊕⊗ ∏∈∩   ⊕∈ ∠∉⋅⊗ ⊕  
≈�� ∗ �� � 

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

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

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

ƒ⊃ √⊕⊄ ⊃ ∈⊗ ∉∅ ∏∈∩   ⊕∈ ∉¬ ⊃ ⊗ ⊕ ⋅⊕  ⊕℘ ∪∉ ⊕∈ ℑ  ℑ⋅ 

⊆ℑ  ⊕  ⊃ ℑ ⊂⊃ ∈  ∪ ⊃ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ �ℑ  ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕� � 

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

Ταβλε 1  ƒ⊃ √⊕⊄ ⊃ ∈⊗ ∉∅∉¬ ⊃ ⊗ ⊕  

≥ℑ⊆∠ ⊂⊕ → ∉� ″ ℑ⋅ ⊆ℑ  ⊕  ⊃ ℑ ⊂  °∪ ℑ  ⊕℘ ∉⊆∠ ∉∈⊕ ∈  

♦ × ′ 
♦∧⊗  ∉∩ ⊕ ∈  ∏∈∩   ⊕ ∈ 
ℜ  ∉∈∨⊕ 

♦ � � �� • ↓ � 

ϒ × ′ 
ϒ ⊆⊆∉∈⊃ ∏⊆  ∏ ∈∩ 2 
  ⊕ ∈ ℜ  ∉∈∨⊕ 

�→♦ � � � � � • ↓ � 

× ∂ ↓ 
∂⊃ ∉ ⊂⊕  ∏ ∈∩   ⊕ ∈ 
∉¬ ⊃ ⊗ ⊕ 

• ↓ � � �� 

× ′↓� ′⊂∏ ⊕ ∏∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕ 
• ↓ � � Υ �� � � � 

• ↓ � � � � Υ �� � � 

× ′↓� ′⊂∏ ⊕ ∏∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕ 
• ↓ � � � � Υ �� � � � 

• ↓ � � �� � Υ �� � � 

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

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

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

3  ΒΕΤ ΣΠΕΧΙΦΙΧ ΣΥΡΦΑΧΕ ΑΡ ΕΑ ΟΦ ΠΟΩ2 
∆ΕΡΣ 

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

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

≠ Ρεχε ιϖεδ δατε : ≥⊕ ∠� �� ����� �αχχεπτεδ δατε : ⁄⊕ ℘� �� �����



Φ ιγ .1  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈∉∅∅ ⊃ √⊕∉¬ ⊃ ⊗ ⊕  

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

∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕∉∅∠∉⋅⊗ ⊕ �′∞×2 δ� ⊃ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℜ∧ ∅∉ 2 
⊆∏ ⊂ℑ∉∅���� � ��� 

Ταβλε 2  ′∞×2σ ℑ∈⊗′∞×2 δ ∉∅ ∏∈∩   ⊕∈ ∠∉⋅⊗ ⊕   

×∏∈∩   ⊕ ∈ 

∉¬ ⊃ ⊗ ⊕ → ∉� 

×∏∈∩   ⊕ ∈ ∠ ∉⋅⊗ ⊕   

→ ∉� ′∞×2σ��⊆ � #∩ � � � ′∞×2 δ� Λ ⊆ 

♦ ×′ ♦ × ′ • � � ��� � � �� 

ϒ × ′ ϒ × ′ • � � ��� � � �� 

× ∂ ↓ × ∂ ↓ • � � ��� � � �� 

×′↓� × ′↓� • � � ��� � � �� 

×′↓� × ′↓� • � � ��� � � �� 

4  ∆ΙΣΧΥΣΣΙΟΝ 

4 .1  ΒΕΤ2 δ οφ υλτραφινετυνγστεν ποωδερ 
ϒ ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕� � ∪⊕ ′∞×2 δ ∉∅∅ ⊃ √⊕ ∏∈∩ 2 

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

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

4 .2  Υλτραφινε τυνγσ τεν ποωδερσ δεριϖεδ φρο µ ΤΒΟ 

µ ατεριαλσ χοµ πρισ ινγ ονλψ ονε πηασε 

≥℘ ∪∏ℜ ⊕  ∪ℑ  ∠ ∉ ⊃ ∈ ⊕⊗ ∉∏  ≈�  ∪⊕ ∠∉  ⊃ ℜ ⊂⊕  ⊕⊗∏ ℘ 2 
 ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈⊗ ∏  ⊃ ∈∩ ∏∈∩   ⊕∈ ∉¬ ⊃ ⊗ ⊕ ⊕⊗∏ ℘  ⊃ ∉∈���� ε 
 ∉ � ��� ε � �ℑ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗⊃ ∈ ƒ⊃ ∩�� � ↓ ⋅⊃ ∈∩  ∉  ∪⊕ 

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

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

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

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

Φ ιγ .2  ″ ⊕⊗∏ ℘  ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈⊗∏  ⊃ ∈∩∉¬ ⊃ ⊗ ⊕  

 ⊕⊗∏ ℘  ⊃ ∉∈ ���� ε  ∉ ���� ε � 

4 .3  Τυνγστεν ποωδερσ ρεδυχεδ φρο µ µ υλτι2 πηασε 
χο µ πονεντσ ΤΒΟ µ ατεριαλσ 

� � � � �  × ′↓� •  ⊕⊗∏ ℘ ⊕⊗∅  ∉⊆ × ′↓� 

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

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

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

× ′↓� • ∠ ℑ   ⊃ ℘ ⊂⊕  ⊕ ⊕⊆ ∪∉⊆∉∩ ⊕∈∉∏  ⋅⊃  ∪ ℑ⊂ ⊃   ⊂⊕⊗ ⊃ ∅ 2 
∅ ⊕  ⊕∈℘ ⊕⊃ ∈ ∠ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕�ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��ℑ� � 

� � � � �  × ′↓� •  ⊕⊗∏ ℘ ⊕⊗∅  ∉⊆ × ′↓� 

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

∉∅ • ↓ � � � ℑ∈⊗ • ↓ � � �� � °ℑ  ∪ � ∉∅  ℑ∈ ⊃  ⊃ ∉∈ ∉∅ • ↓ � � � 
 ∉ • ↓ � ⊃ ∈ ƒ⊃ ∩� � ⊃  ∪⊕ ⊆ℑ ⊃ ∈ ∠ℑ  ∪⊃ ∈  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

��� ε  ∉ ��� ε ≈� �ϒ∈⊗ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ∉∅ • ↓ �  ∉ Α 2 • 
�∠ ℑ  ∪��⊃ ℑ ℑ  ∪⊕  ⊂∉⋅ ∉∈⊕ℑ∈⊗ ∪⊕∉√⊕  ℑ ⊂ ⊂ ℑ  ⊕ 2℘ ∉∈2 
  ∉ ⊂ ⊂ ⊃ ∈∩   ⊕ ∠ ∅∉ ∪⊕ ∠  ∉⊗∏ ℘  ⊃ ∉∈ ∉∅  ∏∈∩   ⊕∈ ∠ ∉⋅⊗ ⊕  

∅  ∉⊆ × ′↓ ∏∈⊗ ⊕  ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ∠ ⊂ℑ∈℘ ∉∈⊗ ⊃  ⊃ ∉∈ ≈� �ℜ∏ ℑ  

 ∪⊕ ℑ⊆⊕ ⊃⊆⊕�∏∈⊗ ⊕ / ⊗  ∧0  ⊕⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈�⊗ ⊃ 2 
 ⊕ ℘  ⊕⊗∏ ℘  ⊃ ∉∈ ∅  ∉⊆ • ↓ � � ��  ∉ Α 2 • �∠ℑ  ∪ �� ∉℘ ℘ ∏  � 

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

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

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

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

�ℜ � � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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



Φ ιγ .3  ≥∞↑ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ • ∠∉⋅⊗ ⊕  ⊕⊗∏ ℘ ⊕⊗∅  ∉⊆ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∉¬ ⊃ ⊗ ⊕  
�ℑ � ) ♦ ×′ • ��ℜ � ) ϒ × ′ • ��℘ � ) × ∂ ↓ • 

Φ ιγ .4  ≥∞↑ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ × ′↓� • �ℑ� 

ℑ∈⊗ ×′↓� • �ℜ� 

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

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

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

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈∠∪ℑ  ⊕� 

�� ′ℑ  ⊕⊗∉∈ ∪⊕∠∪ℑ  ⊕℘ ∉⊆∠∉∈⊕∈ ∉∅∉¬ ⊃ ⊗ ⊕ � ∪⊕ 

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

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ≡⊕ ⊃ ⊂⊕ ′ � ×∪⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂ ∉ ∅ ℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂  ∏∈∩   ⊕ ∈ ℘ ℑ  ℜ ⊃ ⊗ ⊕ 

∠∉⋅⊗ ⊕ ⊆ℑ∈∏ ∅ ℑ ℘  ∏  ⊃ ∈∩ ≈ϒ � ° ∉℘�� ∪ ∠ ⊂ℑ∈ ⊕ ⊕ 2≥⊕⊆⊃ ∈ℑ � 
∂ ∉ ⊂� � ≈≤ � ″ ⊕ ∏   ⊕� ϒ∏    ⊃ ℑ����� ���� ∗ ��� � 

≈�  ≥℘ ∪∏ ℜ ⊕  • ⁄ℑ∈⊗← ℑ   ∈⊕ ∞�° ∉⊗ ∏ ℘  ⊃ ∉∈ ℑ∈⊗℘ ∪ ℑ  ℑ ℘  ⊕  ⊃ 2 
∨ℑ  ⊃ ∉∈ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈2 ⊕ ⊗ ∏ ℘ ⊕ ⊗ ∏ ℜ⊆⊃ ℘  ∉∈  ∏ ∈∩   ⊕ ∈ ∠ ∉⋅⊗ ⊕   

�∠ ℑ  �� ≈♠ �⊂∈♠ ″ ⊕ ∅  ℑ ℘  ↑⊕  � ♦ℑ  ⊗ ⊆ℑ  ⊕ ����� � 

�� ���� ∗ ��� � 
≈�  ≥℘ ∪∏ ℜ ⊕  • ⁄ℑ∈⊗← ℑ   ∈⊕ ∞�° ∉⊗ ∏ ℘  ⊃ ∉∈ ℑ∈⊗℘ ∪ ℑ  ℑ ℘  ⊕  ⊃ 2 

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

�∠ ℑ  �� ≈♠  �⊂∈♠ ″ ⊕ ∅  ℑ ℘ ↑⊕ � ♦ℑ  ⊗ ↑ℑ  ⊕ ����� � 

�� ���� ∗ ��� � 
≈�  ≥℘ ∪∏ ℜ ⊕   • ⁄� ↔ ⊃ ∈⊕  ⊃ ℘  ∉ ∅  ∪ ⊕ ∪∧⊗  ∉∩ ⊕ ∈  ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ∉ ∅ 

 ∏ ∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕ ≈ϒ �° ∉℘�� ∪ °⊂ℑ∈ ⊕ ⊕ 2≥⊕⊆⊃ ∈ℑ � ∂ ∉ ⊂� � 
≈≤ � ″ ⊕ ∏   ⊕� ϒ∏    ⊃ ℑ����� ��� ∗ �� � 

≈�  × ϒ ↓ ≡∪ ⊕ ∈∩ 2⊇ ⊃�♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ ∪∧⊗  ∉∩ ⊕ ∈  ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ∠  ∉2 
℘ ⊕  ∅ ∉ℜ ⊂∏ ⊕ ∏ ∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕ ≈♠ � ♠ ″ ⊕ ∅ ♦ℑ  ⊗ ↑ ⊕  ℑ ⊂ � 

���� �� ���� ∗ ��� � 
≈�  ≡ ↓ ∝ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩�⊕ ℑ ⊂� ♦ � 2 ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ⊗ ∧∈ℑ⊆⊃ ℘ ∉ ∅⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ 

∅ ∉⊆ ∉ ∅ ∏∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕≈♠  �♠ ″ ⊕ ∅ ♦ℑ  ⊗ ↑ ⊕  ℑ ⊂ ����� �� 

��� ��� ∗ �� � 
≈�  ≡↓ ∝ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� ⊕ ℑ ⊂� ϒ   ∏ ⊗∧ ∉∈ ∪∧⊗  ∉∩ ⊕ ∈  ⊕ ⊗ ∏ ℘  ⊃ ∉∈ 

∩  ℑ∈∏ ⊂ℑ  ⊕ ⊗ ∏∈∩   ⊕ ∈ ∉¬ ⊃ ⊗ ⊕ ≈ ϒ ��� ∪ °⊂ℑ∈ ⊕ ⊕ ≥⊕⊆⊃ ∈ℑ � 

∂ ∉ ⊂� � ≈≤ ����� ���� ∗ �� � 
≈�  ♦ℑ∏ ℜ∈⊕  ♦ � ≥℘ ∪∏ ℜ ⊕   • ⁄�⊂ℑ   ∈⊕  ∞ �⊕ ℑ ⊂� ∞⊃ ∈∅ ⊂∏   

√∉∈ ℑ ⊂⊄ℑ ⊂ ⊃ ⊗ ∉ ⊃ ⊕  ∏ ∈∩ ⊕ ∈ ℑ∏ ∅⊗ ⊃ ⊕ ⊕ ⊗ ∏⊄ ⊃ ∉∈ √∉∈ • ↓ � ∨∏ ⋅∉ ⊂2 
∅  ℑ⊆ ⊆⊃ ⋅ℑ   ⊕    ∉ ∅ ∅ ≈ϒ ��� ∪ °⊂ℑ∈ ⊕ ⊕ ≥⊕⊆⊃ ∈ℑ � ∂ ∉ ⊂� � 

≈≤ ����� ��� ∗ �� � 
≈�  ♦⊕ ⊂ ⊂⊆⊕ ♦ �≥℘ ∪∏ ℜ ⊕  • ⁄�⊂ℑ   ∈⊕ ∞�⊕ ℑ ⊂� ↔ ⊃ ∈⊕  ⊃ ⊄ ⊗ ⊕  

⋅∉ ⊂ ∅  ℑ⊆∉¬ ⊃ ⊗  ⊕ ⊗ ∏⊄ ⊃ ∉∈ ≈ ϒ ��� ∪ °⊂ℑ∈ ⊕ ⊕ ≥⊕⊆⊃ ∈ℑ � ∂∉ ⊂� 

� ≈≤ ����� ��� ∗ �� � 
≈��  ≡ ↓ ∝ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� • ∝ ∞∈2¬ ⊃ℑ∈⊗ ±♥ϒ→ ≤∪∉∈∩ 2⊂ ⊃ ℑ∈∩� 

ƒ∉⊆ℑ  ⊃ ∉∈ ∉ ∅ ∏ ∈∩   ⊕ ∈ ℜ ⊂∏ ⊕ ∉¬ ⊃ ⊗ ⊕ℑ∈⊗⊃  ∪∧⊗  ∉∩ ⊕ ∈  ⊕ 2 
⊗ ∏ ℘  ⊃ ∉∈ ≈ ϒ �° ∉℘�� ∪ °⊂ℑ∈ ⊕ ⊕ 2≥⊕⊆⊃ ∈ℑ � ∂ ∉ ⊂� � ≈≤ � 
���� ���� ∗ ��� � 

≈��  ≡↓ ∝ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� ±♥ϒ→≤∪ ∉∈∩ 2⊂ ⊃ ℑ∈∩� • ∝ ∞∈2¬ ⊃�⊕ ℑ ⊂� 
♦ � 2 ⊕ ⊗∏ ℘  ⊃ ∉∈ ⊗ ∧∈ℑ⊆⊃ ℘  ∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈∅ ∉⊆ ∉∅  ∏∈∩   ⊕ ∈ 

∉¬ ⊃ ⊗ ⊕≈♠  � ″ ⊕ ∅  ℑ ℘  ∉ ∧ ↑⊕  ℑ ⊂  � ♦ℑ  ⊗ ↑ ℑ  ����� �� 

��� ��� ∗ �� � 
≈��  ← ♥ ≥∪∏ 2⊇ ⊃ ⊕ℑ∈⊗← ϒ♥ ♦⊕ 2∧⊃�≤∉∈  ∉ ⊂∉ ∅∠∪ℑ  ⊕ ∉ ∅ ∏∈∩   ⊕ ∈ 

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

∠ ∉⋅⊗ ⊕ ≈♠  � ″ ⊕ ∅  ℑ ℘  ∉ ∧ ↑ ⊕  ℑ ⊂  � ♦ℑ  ⊗ ↑ ℑ  ����� �� 

��� ��� ∗ �� � 

(Εδιτεδ βψ Ζηονγ2γυο) 

# � � � # ∂ ∉ ⊂1��  λ 1�  °∪ℑ  ⊕℘ ∉⊆∠∉∈⊕∈ ∉∅ ∏∈∩   ⊕∈ ∉¬ ⊃ ⊗ ⊕∉∈ ∪∉⊆∉∩⊕∈⊕ ⊃  ∧ ∉∅∏ ⊂   ℑ ∅ ⊃ ∈⊕ ∏∈∩   ⊕∈ ∠∉⋅⊗ ⊕ 


