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ΑΒΣΤΡ ΑΧΤ  ×∪⊕⊕ ∅ ∅ ⊕ ℘  ∉ ∅ ≠ � ↓ � ℑ∈⊗ ≤⊕↓ � ⊃ ∈  ∪ ⊕ ℑ  ⊕⊕ ℑ   ∪ ∏∈∩   ⊕ ∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∉ ∅ • 2≠ � ↓ � � • 2≤⊕↓ � ℑ∈⊗ 
• 2≠ � ↓ � 2≤⊕↓ � ∉∈  ∪ ⊕∠  ∉℘ ⊕   ⊃ ∈∩ℑ∈⊗∉∠ ⊕  ℑ  ⊃ ∈∩℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘  ⋅⊕  ⊕⊗ ⊃  ℘ ∏   ⊕ ⊗� ×∪ ⊕ ⊕  ∏ ⊂   ∏∩ ∩ ⊕   ⊕ ⊗ ∪ ℑ  ∪ ⊕ 

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

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

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

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

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

 ⊕  ⊃   ℑ∈℘ ⊕� 

Κεψ ωορδσ  ≠ � ↓ �  ≤⊕↓ �   ∏ ∈∩   ⊕ ∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ℑ  ℘ 2  ℑ   ⊃ ∈∩  ℘ ∉∈ ∏⊆∠  ⊃ ∉∈ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

ℑ ← ℑ � ↓ � �≤⊕↓ � ℑ∈⊗ ≠ � ↓ � �∪ℑ√⊕ℜ ⊕ ⊕∈ ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ 

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

∉¬ ⊃ ⊗ ⊕ ∉∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  . ∉∠⊕  ℑ  ⊃ ∈∩ ∠  ∉∠⊕   ⊃ ⊕  ⋅⊕  ⊕ 

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

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

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

∉∈  ∪⊕ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ℑ∈⊗∉∠⊕  ℑ  ⊃ ∉∈ ∪ℑ√⊕ 

ℜ ⊕ ⊕∈ ∪ℑ  ⊗ ⊂∧ ℘ ℑ   ⊃ ⊕⊗∉∏ ∧⊕  �♥∈ ∪ ⊃  ⊕¬� ∪⊕ℑ ℘ 2 
 ⊃ ∉∈∉∅ ≠ � ↓ � ℑ∈⊗ ≤⊕↓ � ℑ  ⊕ℑ∈ℑ ⊂∧∨⊕⊗ ⊗∏  ⊃ ∈∩ ∪⊕ 

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

⊕ ℑ   ∪ ∉¬ ⊃ ⊗ ⊕ ⊃ ∈  ⊃ ∈ ⊕  ⊕⊗ ∏∈∩   ⊕∈  ∉⊗ℑ  ⋅⊕ ⊂ ⊂ ℑ  

⊃  ⊕ ∅ ∅ ⊕ ℘  ∉∈  ∪⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕. ∪⊕ ℑ ∠  ∉℘ ⊕   ⊃ ∈∩ℑ  ⊕ 

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

 ∪ ⊕ ⊕  ℑ  ⊕ ⊕ ℑ   ∪  ∏∈∩   ⊕∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ℑℜ ∉√⊕ ℑ∈⊗ 

• 2×∪↓ � ⊕ ⊂⊕ ℘   ∉⊗ ⊕ℑ  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗�ℑ∈⊗ ∪⊕⊕ ∅ ∅ ⊕ ℘   

∉∅ ≠ � ↓ � ℑ∈⊗ ≤⊕↓ � ℑ  ⊕ℑ ⊂ ∉ ℑ∈ℑ ⊂∧∨⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

� .�  Ματεριαλσφαβριχατιον 

×∏∈∩   ⊕∈ ∠ ∉⋅⊗ ⊕  ⋅ℑ  ∠  ∉⊗∏ ℘ ⊕⊗  ∪ ∉∏ ∩∪ 

 ⋅∉ ⊃⊆⊕ ∉∅ ⊕⊗∏ ℘ ⊃ ∈∩ ℜ ∧ ♦ � ∅  ∉⊆ • ↓ � ∠∉⋅⊗ ⊕  

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

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

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

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

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

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

≥ℑ⊆∠ ⊂⊕ ∧⊆ℜ ∉ ⊂ ↓¬ ⊃ ⊗ ⊕℘ ∉∈ ℑ ⊃ ∈⊕ ⊗ 

• ≠ ≠ � ↓ � 

• ≤ ≤⊕↓ � 

• ≠ ≤ ≠ � ↓ � � ≤⊕↓ � 

• ×∪ ×∪↓ � 

� . �  Ραρε εαρτη µεταλ οξιδε εφφεχτσ ρεσεαρχη 

µετηοδσ 

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

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

≠ ° ∉ ⊇ ⊕ ℘ �������  ∏ ∠∠∉  ⊕ ⊗ℜ ∧ ∪⊕→ ℑ  ⊃ ∉∈ℑ ⊂ ⁄∉℘  ∉ ℑ  ⊕° ∉∩  ℑ⊆ ƒ∏ ∈⊗∉∅ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∉∅ ≤∪ ⊃ ∈ℑℑ∈⊗′⊕ ⊃ ⊇ ⊃ ∈∩ ∞⊗∏ ℘ ℑ  ⊃ ∉∈ ≤∉⊆⊆⊃   ⊕ ⊕ 

∞  ⊕ ∈ ⊃ ℑ ⊂ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈   ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂�� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ → ∉√ ��� �����



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

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

♥∈ ℑ  ℘  ℑ   ⊃ ∈∩ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ℑ∈⊗⊕ ⊂⊕ ℘   ∉⊗ ⊕ 

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

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

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

ℑ ��� ϒ ∅∉�� ⊆⊃ ∈ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗� 

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

⊆⊕ ℑ∈∉∅ ϒ∞≥ ⊗ ⊕ ⊕ ∠  ∪ ∠  ∉∅ ⊃ ⊂ ⊃ ∈∩ ℑ∈⊗ ∪⊕ ∠∏   ⊕  

√⊕ ⊂∉℘ ⊃  ∧ ⊃ ��� ! �⊆⊃ ∈ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

� .�  Ματεριαλσ προχεσσ ινγ χηαραχτερισ τιχ 

� � � � �  °∉⋅⊗ ⊕  

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

 ∪∉⋅∈⊃ ∈ ×ℑℜ ⊂⊕� � 

Ταβλε 2  ϒ√⊕  ℑ∩ ⊕∩  ℑ∈∏ ⊂ℑ  ⊃  ∧ ∉∅∠∉⋅⊗ ⊕   � Λ ⊆� 

≥ℑ⊆∠ ⊂⊕ ∧⊆ℜ ∉ ⊂ • ↓ � • 

• ≠ � � �� � � �� 

• ≤ � � �� � � �� 

• ≠ ≤ � � �� � � �� 

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

 ∪⊕ • ↓ �  ⊕⊗∏ ℘ ⊃ ∈∩⊃ ⊆∉  ⊂∧ ⊗∏ ⊕ ∉ ∪⊕√∉ ⊂ℑ  ⊃ ⊂ ⊃ ∨ℑ 2 
 ⊃ ∉∈ ℑ∈⊗  ⊕⊗ ⊃⊆⊕∈ ℑ  ⊃ ∉∈ ∉∅ ∉¬ ⊃ ⊗ ⊕  ≈� � ♥∈  ∪⊕ ⊕ 2 
⊗ ∏ ℘  ⊃ ∉∈ ∠  ∉℘ ⊕  � • ↓ ξ ( ξ � �� ⊆ℑ∧  ⊕ ℑ ℘ ⋅⊃  ∪ 

♦ � ↓ �ℑ∈⊗ℑ ℑ ⊕  ∏ ⊂ � • ↓ ξ # ν ♦ � ↓ ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

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

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

• ↓ ξ # ν ♦ � ↓ � 

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

⊕ ℑ   ∪∉¬ ⊃ ⊗ ⊕ � ″ ⊕↓� ⊗∏  ⊃ ∈∩  ∪⊕ ∠∉⋅⊗ ⊕   ⊕⊗∏ ℘ 2 
⊃ ∈∩ � ϒ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ℑℜ ∉√⊕� • ↓ ξ ( ξ � ��  ⊕ ℑ ℘   

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

• ↓ ξ # ν ″ ⊕↓ ℑ  ⊕∠  ∉⊗ ∏ ℘ ⊕⊗�ϒ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈ � ℑ  ⊕ 

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

ℑ  ⊕∈∉∉∈⊂∧ ∏∈⊕ ℑ  ∧  ∉ √∉ ⊂ℑ  ⊃ ⊂ ⊃ ∨⊕�ℜ∏ ℑ ⊂ ∉ ∏∈ℑℜ ⊂⊕ 

 ∉ ℜ ⊕ ⊕⊗∏ ℘ ⊕⊗ℜ∧ ♦ � �≥∉ ∪⊕℘ ∉⊆∠∉∏∈⊗ ∉∅ • ↓ ξ 
# ν ″ ⊕↓ ℘ ∉√⊕  ⊕⊗∉√⊕  ∪⊕∠∉⋅⊗ ⊕  ∏  ∅ℑ ℘ ⊕∅∉ ⊕   ℑ ⊂ ⊂ 

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

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

 ℑ  ⊕⊕ ℑ   ∪ ∈⊃   ℑ  ⊕ ⊗ ⊃ ∅ ∅⊕ ∅  ∉⊆ ⊕ ℑ ℘ ∪ ∉ ∪⊕  � ×ℑℜ ⊂⊕ 

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

 ∪⊕  ⊃⊆⊕ ∈⊕ ⊕⊗ ⊕⊗  ∉ ∅∉⊆ • ↓ ξ # ν ″ ⊕↓ ℘ ∉⊆2 
∠∉∏∈⊗� ∪⊕∈ ∪⊕ ⊂ ⊃ ∩∪  ⊕  ∪⊕ ⊕  ℑ  ⊗ ⊃ ∈∩ℑ ℘  ⊃ ∉∈ ⊃ � 

×∪⊕⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅ ≠ � →↓ � � � ⊃  

∪ ⊃ ∩∪⊕  ∪ℑ∈ ∪ℑ ∉∅ ≤⊕ �→↓ � � � � ∉ ∪⊕∩  ℑ∈∏ ⊂ℑ  ⊃ 2 
 ∧ ∉∅ • ↓ � ∠∉⋅⊗ ⊕  ⊃ ∈ • ≠  ℑ⊆∠ ⊂⊕⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈ 

 ∪ℑ ∉∅ • ≤  ℑ⊆∠ ⊂⊕� ♦∉⋅⊕√⊕ � ∪⊕ ℑ⊆∉∏∈∉∅ 

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

⊕ ℑ   ∪∈⊃   ℑ  ⊕�⊆ℑ ∧ ℜ ⊕ℑ∈∉ ∪⊕ ⊃ ⊆∠∉  ℑ∈ ∅ℑ ℘  ∉ ∉ 

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

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

• ↓ � ∠∉⋅⊗ ⊕  ⊃ ∈ • ≠ ≤ ⊃ ⊂ℑ  ∩⊕  ∪ℑ∈ ∪ℑ  ⊃ ∈ • ≠ 

ℑ∈⊗ • ≤ � 

Ταβλε 3  ⁄⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∅ 

 ℑ  ⊕⊕ ℑ   ∪ ∈⊃   ℑ  ⊕ 

″ ℑ  ⊕⊕ ℑ   ∪ ∈⊃   ℑ  ⊕ ⁄⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ �↔ 

≠�→↓ � � � ��� 

≤⊕ �→↓ � � � ��� 

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

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

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

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

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

⋅∉ ⊄⊕⊗∉∏ ∅  ∉⊆  ∪⊕⊗ ⊕∈ ⊃  ∧ ∉∅ ℑ  ⊕⊕ ℑ   ∪ ∉¬ ⊃ ⊗ ⊕ 

�×ℑℜ ⊂⊕�� ≈�  ∪ℑ  ∪⊕ ℑ  ⊕⊕ ℑ   ∪ ∉¬ ⊃ ⊗ ⊕. √∉ ⊂∏⊆⊕ 

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

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

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

Ταβλε 4  °∪∧ ⊃ ℘ ℑ ⊂ ∠ℑ  ℑ⊆⊕  ⊕  ∉∅ 

 ℑ  ⊕⊕ ℑ   ∪∉¬ ⊃ ⊗ ⊕  

↓¬ ⊃ ⊗ ⊕ 
⁄⊕ ∈ ⊃  ∧ 

��∩ #℘⊆ � � � 
↑⊕ ⊂  ⊃ ∈∩ 
∠ ∉ ⊃ ∈ �↔ 

′∉ ⊃ ⊂ ⊃ ∈∩ 
∠∉ ⊃ ∈ �↔ 

≠ � ↓ � � � �� � ��� � ��� 

≤⊕↓ � � � ��� � ��� � 

×∪⊕ ≥∞ ↑ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕  ∉ ∅ • ↓ � ℑ∈⊗ • 

∠∉⋅⊗ ⊕  ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � • ↓ � ∠ ∉⋅⊗ ⊕  ℑ  ⊕ 

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

# � � � # ∂ ∉ ⊂1�  λ 1�       ∞∅ ∅ ⊕ ℘  ∉ ∅ ≠ � ↓ � ℑ∈⊗ ≤⊕↓ � ∉∈ ∏ ∈∩   ⊕ ∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ 



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

� � � � �  ≥⊃ ∈ ⊕  ⊕⊗ ∉⊗ 

♥∈ ∪⊕ ≥∞↑ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ ⊃ ∈ ⊕  ⊕⊗ ∉⊗  . 
∅  ℑ ℘  ∏  ⊕∉∅ • ≤ ℑ∈⊗ • ≠ ≤  ∠ ⊕ ℘ ⊃⊆⊕∈ �ƒ⊃ ∩� �� �⊃  

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

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

℘  ∧  ℑ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕  .  ⊃ ∨⊕ ∉∅ • ≠ ≤ ⊃ ⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ 

 ∪ℑ ∉∅ • ≤ � ×∪⊕  ⊕ ∅∉ ⊕�⊃ ℘ ℑ∈ ℜ ⊕℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ  

 ∪⊕∉ℜ   ℑ ℘ ⊂⊕∉∅ ≤⊕↓ �  ∉ ∪⊕℘  ∧  ℑ ⊂⊕∈⊂ℑ  ∩ ⊕⊆⊕∈∉∅ 

 ∪⊕ ⊃ ∈ ⊕  ⊕⊗ ∉⊗⊃  ⊂ ⊃ ∩∪  ⊕  ∪ℑ∈ ∪ℑ ∉∅ ≠ � ↓ � � 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈  ⊕  ∏ ⊂ ∉∅ • ≠ ≤  ∠ ⊕ ℘ ⊃ ⊆⊕∈ 

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

∪⊕ ℑ    ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅  ∪⊕  ⊕  ∏∈∩   ℑ  ⊕  ∉ ∉¬∧2 
 ∏∈∩   ℑ  ⊕ ∅∉⊆⊕⊗∅  ∉⊆ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ℑ  ⊕⊕ ℑ   ∪ ⊆⊕  ℑ ⊂ 

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

∉ ∪⊕ ⋅⊃  ∪  ∪⊕ ∧∠ ⊕ ∉∅  ℑ  ⊕ ⊕ ℑ   ∪ ∉¬ ⊃ ⊗ ⊕� ×ℑℜ ⊂⊕ 

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

∉∅ ℘  ∧  ℑ ⊂ ∠ ℑ   ⊃ ℘ ⊂⊕ � ×∪⊕ ℜ ⊕   ⊕  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

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

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

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

Φ ιγ .1  ≥∞↑ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅∠ ∉⋅⊗ ⊕   
�ℑ � ) • ↓ � ��ℜ � ) • 

Φ ιγ .2  ≥∞↑ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ ⊃ ∈ ⊕  ⊕⊗ ∉⊗ . ∅  ℑ ℘  ∏  ⊕ 
�ℑ � ) • ≤ ��ℜ� ) • ≠ ≤ 

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



Φ ιγ .3  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ 

∉∅ ⊃ ∈ ⊕  ⊕⊗ • ≠ ≤  ∉⊗ 

Ταβλε 5  ″ ⊕ ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ℑ  ⊕ 

⊕ ℑ   ∪∉¬ ⊃ ⊗ ⊕ℑ∈⊗ ∏∈∩   ⊕∈ 

″ ℑ  ⊕⊕ ℑ   ∪ 
∉¬ ⊃ ⊗ ⊕ 

≥∏ ℜ   ℑ∈℘ ⊕∉ℜ  ℑ ⊃ ∈⊕ ⊗ 
� ↑ ° � ↑⊕ ⊂  ⊃ ∈∩∠∉ ⊃ ∈ � 

≠ � ↓ � 
×∏ ∈∩   ℑ  ⊕ � ↑ ° �� ��� ↔ � ∉ 
∉¬∧ ∏∈∩   ℑ  ⊕ � ↑ ° � � ��� ↔ � 

≤⊕↓ � ×∏∈∩   ℑ  ⊕ � ↑ ° � � ��� ↔ � 

� .�  Οπερατινγ προπερτιεσ 

� � � � �  ϒ ℘  ℑ   ⊃ ∈∩ 

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

ℑ  ℘  ℑ   ⊃ ∈∩ ⊕¬∠ ⊕  ⊃⊆⊕∈ � ×ℑℜ ⊂⊕ ��  ∪ℑ  • ≠ ≤ 

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

∪ ⊃ ∩∪⊕  ℘  ⊃  ⊃ ℘ ℑ ⊂√∉ ⊂  ℑ∩ ⊕� ∪⊕ℑ  ℘  ℑ   ⊃ ∈∩∠  ∉∠ ⊕   ∧ 

∉∅ • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ℑ  ⊕ ∪⊕ℜ ⊕   ⊃ ∈ ℑ ⊂ ⊂�ℑ∈⊗ ∪ℑ ∉∅ 

• ×∪⊕ ⊂⊕ ℘   ∉⊗ ⊕⊃  ∪⊕ ⋅∉   �♥∈ ℑ⊗⊗ ⊃  ⊃ ∉∈ �⊃ ∈  ∪⊕ 

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

Ταβλε 6  ≤ ⊃  ⊃ ℘ ℑ ⊂ℑ  ℘  ℑ   ⊃ ∈∩√∉ ⊂  ℑ∩ ⊕ 

≥ℑ⊆∠ ⊂⊕ ∧⊆ℜ ∉ ⊂ 
≤ ⊃  ⊃ ℘ ℑ ⊂ℑ  ℘  ℑ   ⊃ ∈∩ 

√∉ ⊂  ℑ∩ ⊕ �∂ 

• ≠ �� 

• ≤ �� 

• ≠ ≤ �� 

• ×∪ �� 

� � � � �  ≤∉∈ ∏⊆∠  ⊃ ∉∈ 

♥⊃ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗∅  ∉⊆ ×ℑℜ ⊂⊕ �  ∪ℑ  • ≠ ℑ∈⊗ 

• ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕  ⋅⊕  ⊕ ℘ ∉∈ ∏⊆⊕⊗  ⊂ ⊃ ∩∪ ⊂∧ � ∧⊕  

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

Ταβλε 7  ∞⊂⊕ ℘   ∉⊗ ⊕ . ℘ ∉∈ ∏⊆∠  ⊃ ∉∈ 

ℑ ∅  ⊕ ℑ  ℘ ⊃ ∈∩ 

≥ℑ⊆∠ ⊂⊕ 
 ∧⊆ℜ ∉ ⊂ 

↑ℑ   �∩ 

′⊕ ∅ ∉ ⊕ 
ℑ  ℘ ⊃ ∈∩ 

ϒ∅  ⊕  
ℑ  ℘ ⊃ ∈∩ 

⁄⊕ ℘  ⊕⊆⊕ ∈ �⊆∩ 

• ≠ � � ���� � � ��� � � � � 

• ≤ � � ���� � � ��� � � � � 

• ≠ ≤ � � ���� � � ��� � � � � 

• ×∪ � � ���� � � ��� � � � � 

� .�  Αχτιον αναλψσ ισ οφ Ψ � Ο � ανδ ΧεΟ � 
×∪⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℘ ∪ℑ∈∩ ⊕∉∅ ℑ  ⊕⊕ ℑ   ∪ ⊆⊕  ℑ ⊂ 

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

∅  ∉⊆ ƒ⊃ ∩� ��ℑ�  ∪ℑ ℘ ⊕  ⊃ ∏⊆ ∪ℑ⊗ ⊆∉√⊕⊗∅  ∉⊆  ∪⊕ 

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

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

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

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

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

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

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

ℜ  ⊕ ℑ⊄ ⋅⊃  ∪ ⊕ ℑ  ∧ � ϒ∅  ⊕ ℑ  ℘ ⊃ ∈∩ ∅∉ ∉⊆⊕ ⊃⊆⊕� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

# � � � # ∂ ∉ ⊂1�  λ 1�       ∞∅ ∅ ⊕ ℘  ∉ ∅ ≠ � ↓ � ℑ∈⊗ ≤⊕↓ � ∉∈ ∏ ∈∩   ⊕ ∈ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ 



Φ ιγ .4  ϒ∞≥ ∠ℑ   ⊕  ∈ ∉∅ ℑ  ⊕⊕ ℑ   ∪⊕ ⊂⊕⊆⊕∈ ∉∈  ∪⊕ ∏ℜ 2 ∏  ∅ ℑ ℘ ⊕⊂ℑ ∧⊕ ∉∅ • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ .  ⊃ ∠ 
�ℑ � ) ′⊕ ∅ ∉ ⊕ℑ  ℘ ⊃ ∈∩��ℜ � ) ϒ∅  ⊕ ℑ  ℘ ⊃ ∈∩ 

 ℑ  ⊕ ⊕ ℑ   ∪ ⊕ ⊂⊕⊆⊕∈  ⊃ ∈  ∪⊕  ∏ ℜ 2 ∏  ∅ℑ ℘ ⊕ ⊂ℑ∧⊕ � 
⋅∪ ⊃ ℘ ∪∪ℑ∠∠⊕∈⊕⊗⊃ ∈ • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕�⊗ ⊃ ⊗∈.  ℑ⊄⊕ 

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

⊕ ⊂⊕ ℘   ∉⊗ ⊕⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕� 

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

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

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

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

 ∏ℜ 2 ∏  ∅ℑ ℘ ⊕⊂ℑ∧⊕ ∉∅ • ≠ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊃ ∠ℑ ⊃ ∈ • ≠ ≤ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕�ℑ∈⊗ • ≠ ⊕ ⊂⊕ ℘   ∉⊗ ⊕∪ℑ ℑ ⊂⊆∉   ∪⊕ ℑ⊆⊕ 

℘ ∉∈ ∏⊆∠  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ℑ  • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

 ∪ℑ∈ ≤⊕↓ � � 

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

 ∪⊕∠  ∉℘ ⊕   ⊃ ∈∩∠  ∉∠ ⊕   ⊃ ⊕ � 

��� • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∪ℑ  ∈∉∉∈⊂∧  ∪⊕ ℜ ⊕   

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

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

ℑ  • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕� ⋅∪ ⊃ ⊂⊕⊃  ℑ  ℘  ℑ   ⊃ ∈∩∠  ∉∠⊕  2 
 ∧ ⊃  ∈∉ ∉ ∩∉∉⊗ ℑ  • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕� • ≤ ℑ∈⊗ 

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

• ≠ ℑ∈⊗ • ≠ ≤ ⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∈∉∉∈⊂∧⊃ ∈ ℑ  ℘  ℑ   ⊃ ∈∩ 

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

��� ×∪⊕ ∪⊕ ℑ   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅  ℑ  ⊕ ⊕ ℑ   ∪ ⊆⊕  ℑ ⊂ 

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

∉∅  ℑ  ⊕ ⊕ ℑ   ∪ ⊕ ⊂⊕⊆⊕∈ ⊃ ∈  ∪⊕  ∏ℜ 2 ∏  ∅ℑ ℘ ⊕ ⊂ℑ∧⊕  

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ↑ℑ   ∏ ⊗ ℑ ƒ � ∝ ∪ ⊃ ∉ ↑ �≥ℑ⊗ ⊕ ⊄ ϒ ϒ � × ℑ∈♠ ℑ∠ ℑ∈ • ⊕ ⊂⊗ 

≥∉℘����� ������ �� � 

�  ∝ ∪ ⊃ ∉ ↑ ℑ  ℑ ∉�≥ℑ⊗ ⊕ ⊄ ϒ⊂ℜ ⊕  ϒ � ↑ℑ   ∏⊗ ℑ ƒ∏⊄∏∪ ⊃  ℑ� 

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

��� ��� � 

�  ↑ℑ   ∏ ⊗ ℑ ƒ∏⊄∏∪ ⊃  ℑ� ∝ ∪ ⊃ ∉ ↑ℑ  ℑ ∉� ♦ℑ  ⊕ ∩ ℑ⋅ℑ ↔� 

���� �∞°������� � 

�  ↑ℑ   ∏ ⊗ ℑ ƒ∏⊄∏∪ ⊃  ℑ� ∝ ∪ ⊃ ∉ ↑ℑ  ℑ ∉� ♦ℑ  ⊕ ∩ ℑ⋅ℑ ↔� 

���� �∞°������� � 

�  ≠ℑ∈∩ ≠ℑ∈∩�≡∪∉∏ ↑⊕ ⊃ ⊂ ⊃ ∈∩�← ⊃♦ℑ∈∩∏ ℑ∈ �♠∉ ∅ ≤⊕ ∈  ℑ ⊂ 2 
≥∉∏  ∪♥∈  ⊃  ∏  ⊕ ∉ ∅ ↑⊃ ∈⊃ ∈∩ ℑ∈⊗ ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ������ ��� � 

�  → ⊃ ⊕ ≡∏ ∉ ⊕ ∈ �≡∪∉∏ ↑⊕ ⊃ ⊂ ⊃ ∈∩�≡∪ ℑ∈∩♠ ⊃ ∏¬ ⊃ ∈∩ ετ αλ. ↑ ℑ 2 
 ⊕  ⊃ ℑ ⊂  ″ ⊕ √⊃ ⊕⋅ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

�  → ⊃ ⊕≡∏ ∉ ⊕ ∈ �≡∪ ∉∏ ↑ ⊕ ⊃ ⊂ ⊃ ∈∩�≡∪ ℑ∈∩♠ ⊃ ∏¬ ⊃ ∈∩ ετ αλ. ″ ℑ  ⊕ 

↑⊕  ℑ ⊂ ↑ℑ  ⊕  ⊃ ℑ ⊂  ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ������ �� � 

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

≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  � 

���� ��� � 

�  ÷∏ ♣∏ ℑ∈∩¬ ⊃ ℑ∈ � ″ ℑ  ⊕ ∞ℑ   ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� 

↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂♥∈⊗ ∏    ∧ ° ⊕  ����� �� � 

��  ≥ℑ⊗ ⊕⊄ ϒ ϒ � ∝ ∪ ⊃ ∉ ↑ � ↑ℑ   ∏ ⊗ ℑ ƒ � ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ 

× ℑ∈ϒ ����� ����ϒ� ����� � 

(Εδιτεδ βψ Ζηυ Ζηονγγυο) 

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


