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

Ηιγη στραιν2ρατετενσ ιλε προπερτιεσ οφ α ΤιΑλ αλλοψ 
ιν δυπλεξ ανδ φυλλψλαµελλαρ µιχροστυρχτυραλ φορµσ 

≠ 

• ℑ∈∩ ≠∏ �王  瑜� � �← ⊃ ∈ ⁄∉∈∩ ⊂ ⊃ ℑ∈∩� × �←�← ⊃ ∈��林栋梁� � �≠∉∏∈∩ 2 • ∉∈ ↔ ⊃⊆ � 

1 . Οπεν Λαβορατορψ οφ Εδυχατιον Μινιστρψ οφ Χηινα φορ Ηιγη2Τε µ περατυρε Ματεριαλσ ανδ Τεστσ , 
Σχηοολ οφ Ματεριαλ σ Σχιενχε ανδ Ενγινεερινγ , Σηανγηαι ϑιαο Τονγ Υνιϖερσιτψ, 

Σηανγηαι 200030 , Π . Ρ . Χηινα ; 2 . ΥΕΣ , ∆αψ τον , Οηιο 45432 , ΥΣΑ 

Αβσ τραχτ �ϒ  ⊕ ⊂ ∅ 2⊗ ⊕  ⊃ ∩∈⊕ ⊗≥∠ ⊂ ⊃  2♦∉∠⊄ ⊃ ∈ ∉∈ ⊕ ∈ ⊃ ⊂⊕ℜ ℑ  ⊕  ∏∠ ⋅⊃  ∪ℑ ∉  ℑ  ⊃ ∈∩⊗ ⊃  ⊄ ⋅ℑ ∏  ⊕ ⊗ ∉⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ∉∉⊆2 
 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊕ ∈ ⊃ ⊂⊕∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ℑ Χ 2×⊃ ϒ⊂ℑ ⊂ ⊂∉∧⊃ ∈ ⊗ ∏ ∠ ⊂⊕ ¬ �⁄°� ℑ∈⊗∅∏ ⊂ ⊂∧ ⊂ℑ⊆⊕ ⊂ ⊂ℑ �ƒ← � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂∅ ∉⊆ 

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

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

   ℑ ⊃ ∈  ℑ  ⊕∉∅� ≅ �� � �  � � �ℑ∈⊗ ∪⊕ Ρ ℜ ∉ ∅ ∪ ⊕⁄° ⊆ℑ  ⊕  ⊃ ℑ ⊂⊃ ∪ ⊃ ∩∪ ⊕  ∪ ℑ∈ ∪ ℑ ∉ ∅ ∪ ⊕ƒ←⊆ℑ  ⊕  ⊃ ℑ ⊂�ƒ ℑ ℘  ∉∩  ℑ∠∪∧ 

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

⊂∉⋅ ⊗ ⊕∈ ⊃  ∧ 
≈� � ϒ ∪⊕ℑ ⊂ ⊂∉∧ℑ  ⊕⊕¬∠ ⊕ ℘  ⊕⊗ ∉ ℜ ⊕ 

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

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

♦∉⋅⊕√⊕ �  ∪⊕ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ⊃  ∅ℑ ∅  ∉⊆ ℜ ⊕ ⊃ ∈∩ 

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

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

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

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

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

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

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

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

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

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

× ⋅∉⊕¬℘ ⊕∠  ⊃ ∉∈⋅⊕  ⊕ ∪⊕ ⊕ ℘ ⊕∈ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈∉∈ 

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

 ⋅⊃ ∈∈⊕⊗ ×⊃ ϒ⊂ ℘  ∧  ℑ ⊂ ℑ∈⊗ ×⊃ 2��ϒ⊂ 2� �� ↑ ∈ ⋅⊃  ∪ 

⊗∏ ∠ ⊂⊕¬ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊆ℑ⊗ ⊕ℜ∧ ≤∪⊕∈ ετ αλ 
[ �] ℑ∈⊗ 

≥∏∈ ετ αλ [ �] � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ♥∈ ∪ ⊃ ⊕¬∠ ⊕  ⊃⊆⊕∈ �ℑ 

 ⊕ ⊂ ∅ 2⊗ ⊕  ⊃ ∩∈⊕⊗ ≥∠ ⊂ ⊃  2♦∉∠⊄ ⊃ ∈ ∉∈ ×⊕∈ ⊃ ⊂⊕ ′ℑ  

�≥♦ ×′�  ⊕  ∏ ∠ ⋅ℑ ∏  ⊕⊗ ∉   ∏⊗ ∧  ⊕∈ ⊃ ⊂⊕ℜ ⊕∪ℑ√2 
⊃ ∉ ∉∅ ×⊃ 2�� � ϒ⊂ 2� �� � ≤ 2� �� � ↑ ∈2� �� � →ℜ 
⊃ ∈ ℜ∉ ∪⊗∏∠ ⊂⊕¬ℑ∈⊗∅∏ ⊂ ⊂∧ ⊂ℑ⊆⊕ ⊂ ⊂ℑ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂ 

∅∉⊆∏∈⊗ ⊕  ∪⊕   ℑ ⊃ ∈  ℑ  ⊕ ℜ ⊕  ⋅⊕ ⊕∈ � ≅ �� � �  � � 

ℑ∈⊗��� � � � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

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

ℑ ⊂ ⊂∉∧ ×⊃ 2�� � ϒ⊂ 2� � � � ≤ 2� � � � ↑ ∈2� � � � →ℜ 
�⊆∉ ⊂⊕ ∅  ℑ℘  ⊃ ∉∈� � × ⋅∉  ℑ⊆∠ ⊂⊕ ∠ ⊃ ⊕ ℘ ⊕ ∅  ∉⊆  ∪⊕ 

∠ ⊂ℑ  ⊕ ⋅⊕  ⊕∪⊕ ℑ  2  ⊕ ℑ  ⊕⊗ℑ ���� ε ∅∉�∪ℑ∈⊗ℑ  

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

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

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕�×∪⊕  ⊕ ⊕  ∏ ⊂  ⊕⊗⊃ ∈ ⊗∏∠ ⊂⊕¬�⁄°� ℑ∈⊗ 

∅∏ ⊂ ⊂∧ ⊂ℑ⊆⊕ ⊂ ⊂ℑ �ƒ← � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ 2 

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

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

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ∈ � �� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  � �� �����



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

� � � � ♦ →↓ � � �� � ♦ � ↓�√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈� �ℑ∈⊗ 

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

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

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

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

⊗ ⊃ ℑ⊆∉∈⊗∠ℑ   ⊕�≥ ℑ  ⊃ ℘ ⊕∈ ⊃ ⊂⊕ ⊕   ⋅⊕  ⊕℘ ∉∈⊗∏ ℘  2 
⊕⊗∉∈ ℑ ≥∪ ⊃ ⊆ℑ⊗ ∨∏ ϒ ♣2���⊄→ϒ  ⊕   ⊃ ∈∩ ⊆ℑ ℘ ∪ ⊃ ∈⊕ 

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

�� � �  � � � ⁄∧∈ℑ⊆⊃ ℘ ⊕∈ ⊃ ⊂⊕ ⊕   ⋅⊕  ⊕℘ ℑ   ⊃ ⊕⊗∉∏  

∉∈ ℑ ⊕ ⊂ ∅ 2⊗ ⊕  ⊃ ∩∈⊕⊗ ≥♦ ×′ ℑ∠∠ ℑ  ℑ  ∏  ⋅∪∉ ⊕ ⊕  ∏ ∠ 

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

ℜ ⊕ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂ ⊕ ⊂ ⊕⋅∪⊕  ⊕ ≈� � ƒ ℑ ℘  ∏  ⊕ 

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

3  Ρ ΕΣΥΛΤΣ 

′∉ ∪ ⁄° ℑ∈⊗ ƒ←⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ  ⊕ ∪∉⋅∈ 

⊃ ∈ ƒ⊃ ∩�� � ⁄° ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℘ ∉∈ ⊃   ⊕⊗ ∉∅ ⊆ℑ ⊃ ∈⊂∧ ⊕ 2 
∇∏ ⊃ ℑ¬⊕⊗∩ ℑ⊆⊆ℑ∩  ℑ ⊃ ∈�∩  ℑ ⊃ ∈  ⊃ ∨⊕ ♣≥ ⊃ �� Λ ⊆� 

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

℘ ∉ ⊂∉∈⊃ ⊕ ℑ√⊕  ℑ∩ ⊕⊗  ∉ ℜ ⊕ ℑℜ∉∏ ���� Λ ⊆ �ƒ⊃ ∩�� 

�ℜ �� � 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊕∈ ⊃ ⊂⊕   ⊕   2   ℑ ⊃ ∈ ℘ ∏  √⊕  

∉∅ ⁄° ℑ∈⊗ ƒ← ∠ ⊕ ℘ ⊃ ⊆⊕∈ℑ  ∪⊕   ℑ ⊃ ∈  ℑ  ⊕ ℜ ⊕ 2 
 ⋅⊕ ⊕∈ � ≅ �� � �  � � ℑ∈⊗��� � � � ×∪⊕ ⊗ ⊕ ∅∉⊆ℑ 2 
 ⊃ ∉∈ ⋅ℑ  ⊆ℑ ⊃ ∈⊂∧ ⊃ ∈  ∪⊕⊕ ⊂ℑ   ⊃ ℘  ℑ∩⊕� ⋅⊃  ∪  ∪∉  

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

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

Ρ ℜ ℑ ⊗∧∈ℑ⊆⊃ ℘   ℑ ⊃ ∈  ℑ  ⊕ � ∴��  � � � ⊃ ∪ ⊃ ∩∪⊕  

 ∪ℑ∈  ∪ℑ ℑ  ∪⊕   ℑ  ⊃ ℘   ℑ ⊃ ∈  ℑ  ⊕ ∉∅ � ≅ �� � � 

 � � �⁄° ⊆ℑ  ⊕  ⊃ ℑ ⊂⊕¬∪ ⊃ ℜ ⊃  ∪ ⊃ ∩∪⊕ Ρ ℜ  ∪ℑ∈ ƒ←⊆ℑ 2 
 ⊕  ⊃ ℑ ⊂ℑ ℜ ∉ ∪⊗ ∧∈ℑ⊆⊃ ℘ℑ∈⊗  ℑ  ⊃ ℘   ℑ ⊃ ∈  ℑ  ⊕ � ϒ 

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

ƒ←⊆ℑ  ⊕  ⊃ ℑ ⊂ ⋅∪ ⊃ ⊂⊕�∅∉⁄° ⊆ℑ  ⊕  ⊃ ℑ ⊂�⊃ ⊃ ∈℘  ⊕ ℑ  ⊕  

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

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

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

⊂⊕   ∪ℑ∈ � � � � �ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��ℜ � � 

ƒ⊃ ∩��  ∪∉⋅∅  ℑ ℘  ∉∩  ℑ∠∪ ∉∅ ⁄° ℑ∈⊗ ƒ← 

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

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

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

∅∏ ⊂ ⊂∧ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ /  ⊃ √⊕  0 ∠ ℑ   ⊕  ∈∉∈  ∪⊕∅  ℑ ℘  ∏  ⊕ 

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

↑ ∉ ⊕ ∉√⊕ � ∈∉ ℑ∠∠ℑ  ⊕∈⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ⊃ ∈ ∅  ℑ ℘  ∏  ⊕ 

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

   ℑ ⊃ ∈  ℑ  ⊕ ∅∉ℜ∉ ∪ ⊆ℑ  ⊕  ⊃ ℑ ⊂� 

4  ∆ΙΣΧΥΣΣΙΟΝ 

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

Φ ιγ .1  ≥⊄⊕  ℘ ∪∉∅ ⊕∈ ⊃ ⊂⊕⊃⊆∠ ℑ ℘  ⊕  ∏ ∠ 
� ) ♦ℑ⊆⊆⊕ �� ) ′⊂∉℘ ⊄� � ) ≥∪ ∉ ⊆⊕  ℑ ⊂ ℜ ℑ �� ) ♥∈∠∏ ℜ ℑ � 

� ) ≥∠ ⊕ ℘ ⊃ ⊆⊕ ∈ � � ) ↓∏  ∠∏ ℜ ℑ � � ) ≥  ℑ ⊃ ∈ ∩ ℑ∏ ∩ ⊕  

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



Φ ιγ .2  ♥∈⊃  ⊃ ℑ ⊂ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  
�ℑ � ) ⁄° ��ℜ � ) ƒ← 

Φ ιγ .3  ×⊕∈ ⊃ ⊂⊕℘ ∏  √⊕ ∉∅ ×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ ⋅⊃  ∪ ⁄° �ℑ� ℑ∈⊗ƒ←�ℜ� ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈   ℑ ⊃ ∈  ℑ  ⊕  

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

# � � � # ∂ ∉ ⊂1�  λ 1�     ♦⊃ ∩∪   ℑ ⊃ ∈2 ℑ  ⊕ ⊕∈ ⊃ ⊂⊕∠  ∉∠⊕   ⊃ ⊕ ∉∅ ⁄° ℑ∈⊗ ƒ←×⊃ ϒ⊂ℑ ⊂ ⊂∉∧



Φ ιγ .4  ≥  ℑ ⊃ ∈  ℑ  ⊕⊗ ⊕∠⊕∈⊗ ⊕∈℘ ⊕∉∅ Ρ ℜ �ℑ� ℑ∈⊗ 

⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ �ℜ� ∅∉×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ ⋅⊃  ∪ ⁄° ℑ∈⊗ 

ƒ←⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  

   ℑ ⊃ ∈  ℑ  ⊕ ⋅∪ ⊃ ⊂⊕  ∪ℑ ∉∅ ƒ← ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⊃ ∈℘  ⊕ ℑ  ⊕  

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

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

⊗ ∧∈ℑ⊆⊃ ℘ Ρ ℜ ∉∅ ⁄° ⊆ℑ  ⊕  ⊃ ℑ ⊂⊃ ⊃ ∈ ⊕∈ ⊃  ⊃ √⊕ ∉ ∪⊕ 

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

≥⊕ √⊕  ℑ ⊂⊕¬∠ ⊂ℑ∈ℑ  ⊃ ∉∈∪ℑ√⊕ℜ ⊕ ⊕∈ ⊆ℑ⊗ ⊕∅∉ ∪⊕ 

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

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

×⊃) ×⊃ℑ∈⊗ ×⊃) ϒ⊂ ≈�� �∉⊂∉⋅ ℘ ∉∪⊕  ⊃ √⊕   ⊕∈∩  ∪ 

ℑ ⊂∉∈∩ Χ/ Χℑ∈⊗ Χ/ Α � ⊃ ∈ ⊕  ∅ ℑ℘ ⊕ ≈�� � ×∪⊕  ⊕⊕¬∠ ⊂ℑ 2 
∈ℑ  ⊃ ∉∈ℑ ⊂  ∉  ⊕ ⊕⊆   ∏ ⊕ ℑ ⊗ ∧∈ℑ⊆⊃ ℘   ℑ ⊃ ∈  ℑ  ⊕� 

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

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

  ℑ  ⊃ ℘   ℑ ⊃ ∈  ℑ  ⊕ � ≥∏∈ ετ αλ [ �] ℑ ⊂ ∉ ∠ ∉ ⊃ ∈ ⊕⊗∉∏  

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

ϒ ∇∏ ⊕   ⊃ ∉∈ ℑ  ⊃  ⊕  ⋅∪⊕  ∪⊕  ⊕∈√⊃  ∉∈⊆⊕∈ ℑ ⊂ 

⊕⊆ℜ  ⊃   ⊂⊕⊆⊕∈∠ ⊂ℑ∧ℑ∈⊃ ⊆∠∉  ℑ∈  ∉ ⊂⊕⊃ ∈ ∪⊕⊕⊆2 

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

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

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

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

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

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

×∪⊕∅ℑ ℘  ∪ℑ ∈⊕ ⊃  ∪⊕ ⁄° ∈∉ƒ←⊆ℑ  ⊕  ⊃ ℑ ⊂⊕¬∪ ⊃ ℜ 2 
⊃  ⊕⊗∪ ⊃ ∩∪⊕ ⊗ ∧∈ℑ⊆⊃ ℘⊗∏ ℘  ⊃ ⊂ ⊃  ∧  ∪ℑ∈   ℑ  ⊃ ℘⊗∏ ℘  ⊃ ⊂ ⊃  ∧ 

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

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

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

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

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

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

��� ×⊃ 2�� � ϒ⊂ 2� �� � ≤ 2� �� � ↑ ∈2� �� � 
→ ℜ� ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈� �⊃ ∈ ℜ∉ ∪ ⊗∏ ∠ ⊂⊕¬ � ♣≥ ⊃  �� 

Λ ⊆� ℑ∈⊗∅∏ ⊂ ⊂∧ ⊂ℑ⊆⊕ ⊂ ⊂ℑ �♣≥ ⊃ ℑℜ∉∏ � ��� Λ ⊆� 

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

 ∉∉⊆  ⊕⊆∠⊕  ℑ  ∏  ⊕∏∈⊗ ⊕    ℑ ⊃ ∈  ℑ  ⊕ ∉∅ � ≅ �� � � 

 � � ℑ∈⊗�� ∗ ��� � � � ⋅⊃  ∪ℑ ⊂⊆∉ ∈∉ ⊗ ∏ ℘  ⊃ ⊂ ⊃  ∧ � 

��� ƒ∉ℜ∉ ∪∅∉⊆� Ρ ℜ ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅∪⊕∈  ∪⊕ 

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

∪ ⊃ ∩∪⊕ � 

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

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

��� ∞∈√⊃  ∉∈⊆⊕∈ ℑ ⊂ ⊕⊆ℜ  ⊃   ⊂⊕⊆⊕∈⊗ ∉⊕ ∈∉ 

∠ ⊂ℑ∧ ℑ ⊆ℑ ⊃ ∈ ∉ ⊂⊕⊃ ∈ ∪⊕ ∉∉⊆2 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℜ  ⊃   ⊂⊕ 2 
∈⊕  ∉∅ ∪⊕ ×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ � 

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



Φ ιγ .5  ≥∞↑ ∅  ℑ ℘  ∉∩  ℑ∠∪∉∅ ⁄° �ℑ� ℘ � ℑ∈⊗ƒ←�ℜ� ⊗ �  ∠ ⊕ ℘ ⊃⊆⊕∈∅  ℑ ℘  ∏  ⊕⊗ 

∏∈⊗ ⊕ ⊗ ∧∈ℑ⊆⊃ ℘ �ℑ� ℜ� ℑ∈⊗  ℑ  ⊃ ℘�℘� ⊗ �    ℑ ⊃ ∈  ℑ  ⊕  

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ↔ ⊃ ⊆ ≠2 • �♠ ↑⊕  ℑ ⊂����� ��� ��� � 

�  ♦ℑ  ℜ ⊃  ∉∈ ←≥ � ↔ ∉ ⁄ ϒ ℑ∈⊗ ′∉∏ ℘ ⊃ ⊕  ″ ♠�♥∈ � ƒ ∉⊕  

ƒ ♦ ℑ∈⊗ ≤ℑ∠ ⊂ℑ∈ ♥ ⊕ ⊗ � ×⊃  ℑ∈⊃ ∏⊆ . �� � ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ 
×⊕ ℘ ∪∈∉ ⊂∉∩∧ � • ℑ   ⊕ ∈⊗ ℑ ⊂⊕�° ϒ � × ↑ ≥ ����� ����� � 

�  ♣ ℑ∧  ♣ × �♠⊗ ⊕ °∪∧  ����� �� � ≤�2��� � 
�  ↑ℑ ⊂∉∧ ≥ ϒ ℑ∈⊗ ♣ ℑ∧  ♣ × �♥∈ �↔ ⊃ ⊆ ≠2 • � • ℑ∩∈⊕  

″ ℑ∈⊗ ≠ℑ⊆ℑ∩∏ ℘ ∪ ⊃ ↑ ⊕ ⊗ � ♣ℑ⊆⊆ℑ ×⊃  ℑ∈⊃ ∏⊆ ϒ⊂∏ 2 
⊆⊃ ∈⊃ ⊗ ⊕ � • ℑ   ⊕ ∈⊗ ℑ ⊂⊕�° ϒ � × ↑ ≥ ����� ���� � 

�  ♠ ⊃ ⊆ ≡ � ♣ ℑ∧  ♣ × ℑ∈⊗ ↔ ⊃ ⊆ ≠2 • � ↑⊕  ℑ ⊂ ⊂ × ℑ∈ϒ � 

���� � 

�  ≤∪ ⊕ ∈ ↑ �← ⊃ ∈ ⁄� ≤∪⊕ ∈ ⁄ ετ αλ. ≥℘  ⊃ ∠ ↑ ℑ  ⊕ � 

�  ≥∏∈ ≡ ↑ � ↔ ∉ℜ ℑ∧ℑ  ∪ ⊃ × � ƒ∏⊄∏⊆ℑ  ∏ ετ αλ . ↑ ⊕  ℑ ⊂ ⊂ 

↑ ℑ  ⊕ × ℑ∈ϒ ����� ���ϒ ���� � 

�  • ℑ∈∩ ≠ � ← ⊃ ∈ ⁄ �× ←← ⊃ ∈� � ≡∪∉∏ ≠ ετ αλ. ♠ ↑ℑ  ⊕  

≥℘ ⊃����� ������ ���� � 

�  ≥℘ ∪ ⊕ ℘ ∪  ⊆ℑ∈ ⁄�′⊂ℑ ℘ ⊄ℜ∏  ∈ ↑ ℑ∈⊗ ← ⊃ ∠ ⊃  ♦ ϒ � ↑ ⊕  ℑ ⊂ ⊂ 

× ℑ∈����� �� �� � 

��  ≠∉∉ ↑ ♦ ℑ∈⊗ ← ⊃ ∏ ≤ × �♥≥♥♠♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂� ���� � 

�� ����� � 

��  ↔ ⊃ ⊆ ≠2 • � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂����� ��� ����� � 

��  ← ⊃ ∏ ≤ × ℑ∈⊗ ↔ ⊃ ⊆ ≠2 • �≥℘  ⊃ ∠ ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕ ����� � 

�� ���� � (Εδιτεδ βψ Ηυανγ ϑινσονγ) 

# � � � # ∂ ∉ ⊂1�  λ 1�     ♦⊃ ∩∪   ℑ ⊃ ∈2 ℑ  ⊕ ⊕∈ ⊃ ⊂⊕∠  ∉∠⊕   ⊃ ⊕ ∉∅ ⁄° ℑ∈⊗ ƒ←×⊃ ϒ⊂ℑ ⊂ ⊂∉∧


