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Αβσ τραχτ : ϒ∅  ⊕ ℜ  ℑ  ⊃ ℘ ∉ℑ  ⊕ ⊗ ⋅⊃  ∪ ⊃ ∈ �∪ ⊕ ℑ    ⊕ ℑ  ⊆⊕ ∈⊆ℑ⊄⊕  ∪ ⊕℘ ∉ℑ  ⊃ ∈∩ ⊆⊕  ℑ ⊂ ≥∈ ℑ∈⊗ ∪⊕ ∏ ℜ    ℑ  ⊕ ⊆⊕  ℑ ⊂2 
⊂ ⊃ ℘⊕ ⊂⊕⊆⊕ ∈ ≤∏ℑ∈⊗≡∈ ⊗ ⊃ ∅ ∅∏  ⊕ ⋅⊃  ∪⊕ ℑ ℘ ∪∉  ∪⊕ � ×∪ ⊃ ℘ ℑ∏  ⊕  ∪⊕℘ ∉ℑ  ⊃ ∈∩℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈  ∉ ℜ ⊕℘ ∪ℑ∈∩ ⊕ ⊗ℑ∈⊗ ∪ ⊕⊃ ∈2 
 ⊕  ∅ ℑ ℘ ⊕ ∉ ℜ ⊕   ⊕ ∈∩  ∪⊕ ∈⊕ ⊗� ×∪ ⊕⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩ ⋅⊃  ∪ℑ ⊆∏ ⊂  ⊃ ∠∪ ℑ  ⊕   ∏ ℘  ∏  ⊕∅ ∉⊆⊕ ⊗ℜ∧  ∪ ⊃ ∠  ∉℘ ⊕  ∪ ℑ ⊕ ¬℘ ⊕ ⊂2 
⊂⊕ ∈∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ℑ∈ ⊃ ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕� • ⊃  ∪ ∪⊕ℑ ⊃ ⊗ ∉ ∅  ℘ ℑ∈∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠∧ �⊕ ⊂⊕ ℘   ∉∈⊃ ℘ 

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

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

∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

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

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

⊃ ∈  ∉⊗∏ ℘ ⊕⊗ ∪ℑ ⊗∏ ⊕ ∉ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ∉∅ ≥∈  ∉⋅ℑ  ⊗  

 ∏ℜ    ℑ  ⊕�ℑ / ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ⊂ℑ∧⊕  0 ∉∅ ℑ∈ ⊃ ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ 

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

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

ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗   ∏ ℘  ∏  ⊕ ⋅⊕  ⊕  ∏⊗ 2 
⊃ ⊕⊗�♥⋅ℑ  ∪∉⋅∈  ∪ℑ ⊃ ∈  ∪⊕ ∠  ∉℘ ⊕  ∉∅   ⊕ ℑ 2 
⊆⊕∈ �ℑ ≥∈ ℑ  ∉⊆⊗ ⊃ ∅ ∅∏  ⊕ ∉⋅ℑ  ⊗  ∏ℜ    ℑ  ⊕�≤∏ 

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

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

⊃ ∈ ⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘℘ ∉⊆∠ ∉∏∈⊗  ∉∅ ≤∏ 2≥∈ ℑ∈⊗ ≤∏ 2≡∈ � 
×∪ ⊃  ⊆ℑ⊄⊕  ∪⊕⊃ ∉∈⊃ ℘℘ ∉⊆ℜ ⊃ ∈ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ℘ ∉ℑ  2 
⊃ ∈∩ℑ∈⊗ ∏ℜ    ℑ  ⊕℘ ∪ℑ∈∩⊕⊃ ∈ ∉ℑ∅ ⊃ ⊆ ⊆⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ 

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

 ∏  ∅ℑ ℘ ⊕∪ℑ  ⊗∈⊕  ⊃ ⊕∈∪ℑ∈℘ ⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ ΑΝ∆ Ρ ΕΣΥΛΤΣ 

2 .1  ∆ιφφυσ ιον τρεατµεντ 

♦°ℜ�� ℑ∈⊗ ♦�� ℜ  ℑ   ⊕ ⋅⊕  ⊕ ⊕ ⊂⊕ ℘  ⊕⊗ ∉ ℜ ⊕ 

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

∉∅℘ ℑ  ℜ ∉∈ ∠∉⋅⊗ ⊕ ℑ ∅  ⊕ ∪∉ ⊃ ∈∈⊃ ∈∩� ×∪⊕∪⊕ ℑ  ⊃ ∈∩ 

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

⋅ℑ � ∗ �� ∪� 

2 .2  Μεταλλογραπηιχαλ οβσερϖατιον 

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

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

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

Φ ιγ .1  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ♦°ℜ��  ∏ℜ    ℑ  ⊕ℑ∈⊗ 

 ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ 
�≤∉  ∉⊗ ⊕ ⊗ ⋅⊃  ∪ℑ∇∏ ℑ ⊕ ∩ ⊃ ℑ � 

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

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂� �� � ���� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ⁄⊕ ℘� � �����



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

∅ ⊃ ⊕ ⊂⊗ � � ×∪⊕  ⊕⊃ ℑℜ ⊂ℑ ℘ ⊄⊂ ⊃ ∈⊕ �♦°ℜ ��� ℜ∧  ∪⊕ ⊃ ⊗ ⊕ 

∉∅℘ ∉ℑ  ⊃ ∈∩ℑ ⊂∉∈∩ ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊕�ℑ∈⊗ℑ /  ⊃ ∈ ⊗ ⊃ ∅ ∅∏ 2 
 ⊃ ∉∈ ⊂ℑ∧⊕  0 ℜ∧  ∪⊕ ⊃ ⊗ ⊕∉∅ ∏ ℜ    ℑ  ⊕� 

Φ ιγ .2  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ♦��  ∏ℜ    ℑ  ⊕ℑ∈⊗ 

℘ ∉ℑ  ⊃ ∈∩�≤∉  ∉⊗ ⊕⊗ ⋅⊃  ∪ℑ∇∏ ℑ ⊕ ∩ ⊃ ℑ� 

2 .3  Σχαννινγ αναλψσ ισ 
ϒℑ℘ ∉∈  ℑ∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∅ ��� ε �⊗ ⊃ ∅ ∅∏ 2 

 ⊃ ∉∈  ∉ ℘ ∉ℑ  ⊃ ∈∩ ∉∅ ≤∏ ℑ∈⊗ ≡∈ ∉℘ ℘ ∏  ⊃ ∈ ℑ ⊂ ⊃ ∇∏ ⊃ ⊗ 

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

⊗ ⊃ ∅ ∅∏  ⊃ ∉∈� ×∪⊕ℑ∈ℑ ⊂∧ ⊃  ⊕  ∏ ⊂  ∅  ∉⊆ ≥∞↑ �ƒ⊃ ∩� 

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

∠ ⊂ℑ∧ ℑ ⊆ℑ ⊇ ∉ ∉ ⊂⊕⊃ ∈ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ � 

2 .4  Ξ2ραψ διφφραχτιον αναλψσ ισ 
ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∉∅ 

 ∪⊕ ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ⊂ℑ∧⊕ ∉∅ ℑ ♦°ℜ��  ℑ⊆2 
∠ ⊂ ⊕� ∅  ∉⊆ ⋅∪ ⊃ ℘ ∪  ∪⊕ ∠∪ℑ  ⊕ � ≤∏ � ≥∈ � � Γ χ� � 
≤∏ � ≡∈ � �Χ χ� ℑ∈⊗ ≤∏≡∈� Β χ� ℘ ℑ∈ ℜ ⊕ ⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ⊕⊗� 

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

2 .5  ΕΠΜΑ µιχρο2αρεα χοµ ποσ ιτιον αναλψσ ισ 

Φ ιγ .3  ⊗ ⊄ ⊂ ⊃ ∈⊕ ℑ  ℘ ℑ∈∈⊃ ∈∩ℑ∈ℑ ⊂∧ ⊃ ∅∉≤∏�≡∈ 

ℑ∈⊗≥∈⊃ ∈ ♦��  ∏ℜ    ℑ  ⊕ℑ∈⊗℘ ∉ℑ  ⊃ ∈∩ 

Φ ιγ .4  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∅∉♦°ℜ �� 

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

∞° ↑ ϒ ⊆⊃ ℘  ∉ 2ℑ  ⊕ ℑ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊕ ∅∉ 

≥∈ ⊂ℑ∧⊕ � ℜ ⊂ℑ℘ ⊄ ∠ ∉ ⊃ ∈ ℑ∈⊗ ℜ ⊂ℑ ℘ ⊄ ℑ  ⊕ ℑ�ℑ ∅ ∅ ⊕ ℘  ⊕⊗ 

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

2 .6  Ηαρδνεσστεστ 

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

Ταβλε 1  ∞°ϒ ⊆⊃ ℘  ∉2ℑ  ⊕ ℑ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈∉∅ ≥∈⊂ℑ∧⊕ �ℜ ⊂ℑ ℘ ⊄ ∠ ∉ ⊃ ∈ ℑ∈⊗ 

ℜ ⊂ℑ ℘ ⊄ ℑ  ⊕ ℑ�⊆∉ ⊂⊕∅  ℑ℘  ⊃ ∉∈ �� � 

♣ ∉∏ ∠ ∈∏⊆ℜ ⊕  
≥∈ ⊂ℑ∧⊕  

≥∈ ≤∏ ≡∈ 

′⊂ℑ ℘ ⊄ ∠ ∉ ⊃ ∈  

≥∈ ≤∏ ≡∈ 

′⊂ℑ ℘ ⊄ ℑ  ⊕ ℑ 

≥∈ ≤∏ ≡∈ 

� �� � �� �� � �� �� � �� �� � �� �� � �� �� � �� � � �� �� � �� �� � �� 

� � � �� �� � �� �� � �� �� � �� �� � �� �� � �� � � �� �� � �� �� � �� 

� � � �� �� � �� �� � �� �� � �� �� � �� �� � �� � � �� �� � �� �� � �� 

# � � � # ∂ ∉ ⊂1�  λ 1�     ϒ∈ ⊃ ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕∉∅ ⊃ ∈ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩∉∈ ℜ  ℑ  



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

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

��� ♦ ∂ ∅  ∉⊆ ∉ ⊃ ∩ ⊃ ∈ℑ ⊂ � �� ♦′ ∉∅ ⊃ ∈� ⊕ ⊕ ×ℑℜ ⊂⊕ 

�� �ℑ∈⊗∩  ⊕ ℑ  ⊂∧ ⊕¬℘ ⊕ ⊕⊗ ⊕⊗ ∪⊕∪ℑ  ⊗∈⊕  ∉∅ℜ  ℑ  � 

Ταβλε 2  ♦ℑ  ⊗∈⊕  √ℑ ⊂∏ ⊕ ∉∅ ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ 

⊗ ⊃ ∅ ∅∏  ⊃ ∉∈  ℑ⊆∠ ⊂⊕  

≥ℑ⊆∠ ⊂⊕ 

⊆ℑ  ⊕  ⊃ ℑ ⊂ 

⁄ ⊃ ∅ ∅∏  ⊃ ∉∈⊂ℑ∧⊕ ∪ ℑ  ⊗∈⊕   

� ♦ ∂ � � �� � 

≥∏ ℜ    ℑ  ⊕∪ ℑ  ⊗∈⊕   

� ♦ ∂ � � �� � 

♦°ℜ�� ��� ���� ���� ���� ��� ��� ���� ���� 

♦�� ��� ���� ���� ���� ��� ���� ���� ���� 

2 .7  Φριχτιον ανδ ωεαρ τεστ 

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

�♥⁄ �� ⊆⊆� ℑ∈⊗ �� ⊆⊆ ⊃ ∈ ∪⊕ ⊃ ∩∪ ⋅⊕  ⊕ ⊆ℑ⊗ ⊕ 

∅  ∉⊆ ♦�� ℜ  ℑ  � ↓∈⊕ ⋅ℑ   ⊕ ℑ  ⊕⊗ℑ∈⊗ ∪⊕∉ ∪⊕  

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

 ℑ⊆∠ ⊂⊕ ⋅ℑ  ♣≤ �� ∇∏ ⊕∈℘ ∪⊕⊗ℑ∈⊗ ⊕⊆∠ ⊕  ⊕⊗ ⋅⊃  ∪ 

ℑ∪ℑ  ⊗∈⊕  ∉∅�� ♦ ″ ≤ � 

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

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

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

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

×ℑℜ ⊂⊕�� � 

Ταβλε 3  ″ ⊕  ∏ ⊂  ∉∅∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ⋅⊕ ℑ  ⊕   

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

� � ↑ ↑ ��� ⋅⊕ ℑ  

 ⊕  ⊆ℑ ℘ ∪ ⊃ ∈⊕ 

� � ∝∠∠ ⊕   ℑ⊆∠ ⊂⊕ 

⋅ℑ  ∅ ⊃ ¬⊕ ⊗  ∉ ⊗ ∉ 

 ⊂ ⊃ ⊗ ⊃ ∈∩∅  ⊃ ℘  ⊃ ∉∈ 

� � ″ ∉ ℑ  ⊃ ∉∈ℑ ⊂ ∠ ⊕ ⊕ ⊗ 

��� �⊆⊃ ∈ 

� � → ∉⊆ℑ ⊂ ∠  ⊕   ∏  ⊕ 

��� → 

� � ∞∈√⊃  ∉∈⊆⊕ ∈ � 

∈∉∈2⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ � ⊃ ∈ 

ℑ ⊃  

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

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

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

 ℑ∈∩ ⊕∉ ∅� � � ∗ � � � ⊄∩ #℘⊆ � 
� � ϒ⊗∪⊕  ⊃ ∈∩ ⊗ ⊃ ⊗ ∈∉∉℘ ℘ ∏ ∧⊕  

ℑ ∅  ⊕   ∪⊕   ⊕ ℑ  ⊕ ⊗  ℑ⊆∠ ⊂⊕ ∪ ℑ⊗ 

ℜ ⊕ ⊕ ∈  ⊕   ⊕ ⊗∅∉�� ⊆⊃ ∈ � ƒ ⊃ ℘  ⊃ ∉∈ 

⊆∉⊆⊕ ∈⋅ℑ ℑ√⊕  ℑ∩ ⊕ ⊂∧ ⊄⊕ ∠ ℑ  

� � � ⊄∩ #℘⊆ � 

3  ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Φορµ ατιον οφ αντιφριχτιον ανδ ωεαρ ρεσ ισ2 
τανχελαψερ 

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

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

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

⋅⊃  ∪⊂ℑ  ∩⊕ ⊕∈⊕  ∩∧ ∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ ℑ∈⊗⊃ ∈℘  ⊕ ℑ  ⊕⊗ √ℑ 2 
℘ ℑ∈℘ ∧ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ � ϒ∅  ⊕ ℑ  ∪∉  ⊃ ⊆⊕ ∉∅ ⊗ ⊃  2 
 ∉ ⊂√⊃ ∈∩� ≤∏ℜ ⊕∩ ⊃ ∈ ∉⊗ ⊃ ∅ ∅∏  ⊕ ∉⋅ℑ  ⊗  ∪⊕≥∈⊂ℑ∧2 
⊕  ≈� � ϒ  ∪⊕⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ⊕⊆∠⊕  ℑ  ∏  ⊕ ���� ε � � ∪⊕ 

℘ ∉⊆∠∉∏∈⊗ ∠  ∉⊗∏ ℘ ⊕⊗ ⊃  ≤∏ � ≥∈ � Ε� 
≈� � ϒ ∪⊕ 

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

ℜ ⊃ ∩∩ ⊕   ∪ℑ∈  ∪∉ ⊕ ∉∅ ≤∏ ℑ∈⊗ 

≡∈�ρ�≥∈� � � � �� ! � ρ�≤∏ � � � � �� ! ℑ∈⊗ 

ρ�≡∈� � � � �� ! � ≈� ⊆ℑ⊄⊕ ⊃ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂ ∅∉≥∈  ∉ 

 ⊕ ⊕ ∠ℑ∈⊗⊗ ⊃ ∅ ∅∏  ⊕ ∉ ∏ℜ    ℑ  ⊕�ƒ⊃ ∩� � ∇∏ ℑ ⊂ ⊃  ℑ  ⊃ √⊕ ⊂∧ 

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

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

 ∪⊕  ⊕ ℑ  ⊆⊕∈∉∅ /  ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈0 ≈� � ♥∈ 
  ∏ ⊗ ∧⊃ ∈∩  ∪⊕ ℘ ∉ℑ  ⊃ ∈∩    ∏ ℘  ∏  ⊕�⊃ ℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ 

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

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

⋅∪ ⊃ ⊂⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗  ∉∠ ⊗ ∉⋅∈ ∉ ��� ε �ℑ∠ ⊕  ⊃ 2 
 ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ ∉℘ ℘ ∏  � Λ � Ε ψ Γ � • ∪⊕∈  ∪⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕  ⊕⊆ℑ ⊃ ∈ ∉∅  ⊃ ∈2 ⊃ ℘ ∪ ∠ℑ  ⊃ ∈ 

⊆⊕ ⊂  ⊃ ∈∩⊂ ⊃ ∇∏ ⊃ ⊗∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊗  ∉∠ ⊗ ∉⋅∈  ∉⊃  ℘  ∧ 2 
 ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕�ℑ ⊕∏  ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ ∪ℑ∠ 2 
∠ ⊕∈� Λ ψ Γ � Η�≥∈� � ≥⊃ ∈℘ ⊕ ∪ℑ ⊕∏  ⊕ ℘  ⊃ ℘∠∉ ⊃ ∈ 

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

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

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

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

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

⊃ � ∪⊕∅ ⊃ ∈ℑ ⊂ ∪∧∠∉⊕∏  ⊕ ℘  ⊃ ℘   ∏ ℘  ∏  ⊕⊃ � Γ χ � ≥∈� � 
ℑ∈⊗ ∪⊕⊗ ⊃  ∠ ⊕   ⊃ √⊕∠∪ℑ  ⊕⊃  Χ χ � 

3 .2  Εφφεχτσοφ Χυ 6 Σν 5 , Χυ 5 Ζν 8 ανδ Σν ον φριχ2 
τιον ανδ ωεαρ ρεσ ισ τανχε 

×∪⊕   ⊕∈∩  ∪ ℑ∈⊗ ∪ℑ  ⊗∈⊕   ∉∅ ≤∏ � ≥∈ � ℑ∈⊗ 

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

 ∪∉ ⊕∉∅ ∪⊕ ∏ℜ    ℑ  ⊕�♥∈  ∪⊕  ⊕∠∪ℑ  ⊕ � ≤∏ � ≥∈ � 
ℜ ⊕ ⊂∉∈∩  ∉ ℑ ⊗ ⊕ ∅∉⊆⊕⊗   ∏ ℘  ∏  ⊕ ∉∅ ℘ ⊂∉ ⊕ ∠ ℑ ℘ ⊄⊕⊗ 

∪⊕¬ℑ∩ ∉∈ℑ ⊂ → ⊃ ϒ ∧∠ ⊕ 
≈� �♥∈ ℑ∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂℘ ∉∏ ∠ ⊂⊕⊃ ∈ 

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



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

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

⊆∉  ⊃ ⊗ ⊕ ℑ ⊂ ∉∈⊕�♥℘ ℑ∈  ⊕⊗∏ ℘ ⊕ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ 2 
℘ ⊃ ⊕∈⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ⊂∧ ℑ∈⊗  ⊕    ℑ ⊃ ∈ / ⊆⊕  ℑ ⊂   ℑ∈ ∅ ⊕  0 
℘ ℑ∏  ⊕⊗ ℜ∧ ℑ⊗∪⊕  ⊃ ∈∩ ℑ∈⊗ ℜ∏  ∈⊃ ∈∩ ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘ 2 
 ⊃ ∉∈⊃ ∨⊃ ∈∩ ∏  ∅ℑ ℘ ⊕  ∉ ⊆⊃  ⊃ ∩ ℑ  ⊕ ⋅⊕ ℑ � ×∪ ⊃ ∠∪ℑ  ⊕ 

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

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

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

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

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

⊆ℑ∧ ℜ ⊕ ℑ ℑ ∪ ⊃ ∩∪⊂∉ℑ⊗�ℜ∏  ∪⊕ ⊆ℑ   ⊃ ¬� Γ χ ℑ ℑ 

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

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

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

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

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

3 .3  Φριχτιον ανδ ωεαρ χηαραχτερισ τχσ οφ διφφυ2 
σ ιον λαψερ 

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

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

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

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

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

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

∅∏ ⊂ ⊂ ⊆ℑ ⊂ ⊂⊕ ℑℜ ⊃ ⊂ ⊃  ∧ ∅∉  ℑ ℘ ⊃ ∈∩  ∉ ⊆ℑ   ⊃ ¬.  ∠ ⊂ℑ   ⊃ ℘ 

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

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

℘ ∉ℑ  ⊃ ∈∩∅  ∉⊆ ℘  ∏⊆ℜ ⊂ ⊃ ∈∩� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

⊆ℑ ⊂ ⊂ ℑ⊆∉∏∈∉∅ ≥∈ ∠∪ℑ  ⊕ ⊕¬ ⊃    ℑ  ℑ  ⊃ ∈∩ ⊂⊕ 

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

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

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

ℑ ⊂ ⊂∉∧ � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

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

′⊕ ⊃ ⊇ ⊃ ∈∩� ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂♥∈⊗ ∏    ∧ ° ⊕  ����� ��� ∗ �� � 
�  ⁄ℑ ⊃ ÷⊃ ∉∈∩ ⊇ ⊃ ⊕� ∞⊂⊕⊆⊕ ∈ ∉ ∅ × ⊃ ℜ ∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

≥∪ ℑ∈∩∪ ℑ ⊃� ≥∪ ℑ∈∩∪ ℑ ⊃ ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ° ⊕  � 

���� ���� � 

�  ≡∪ℑ∈∩ ±⊃ ∧∏ ∈ ετ αλ. ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ��� ��� ���� � 

�  ≡∪ℑ∈∩ ±⊃ ∧∏ ∈ ετ αλ. ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ��� ��� ���� � 

�  ≠⊃ ∈∩ ≠∉∈∩ ⊇ ⊃ ℑ�≤∉∈℘ ⊃  ⊕ ↑ ℑ∈∏ ℑ ⊂∉ ∅ °∪∧ ⊃ ℘ ℑ ⊂ ≤∪⊕⊆⊃    ∧ � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ♦⊃ ∩∪ ⊕  ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ° ⊕  � 

���� ���� � 

� ≡∪∏ • ⊕ ⊃ ⊗ ∉∈∩� ↑ ∉⊗ ⊕  ∈ ↑ℑ ℘ ∪ ⊃ ∈⊕  ∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ���� ��� � 

�  ↑ℑ   ℑ ⊂ ⊄ ⊃× ′ � ′⊃ ∈ℑ  ∧ ϒ⊂ ⊂∉∧ °∪ ℑ  ⊕ ⁄ ⊃ ℑ∩  ℑ⊆� ↓∪ ⊃ ∉� 

↑⊕  ℑ ⊂ �°ℑ  ⊄� ϒ≥ ↑ ����� � 

� ♦ℑ∈ ⊕ ∈ ↑ �≤∉∈  ⊃  ∏  ⊃ ∉∈ ∉ ∅ ′⊃ ∈ℑ  ∧ ϒ⊂ ⊂∉∧�→ ⊕⋅ ≠∉ ⊄� 

↑℘♣ ℑ⋅2 ♦⊃ ⊂ ⊂����� ���� � 
�  ↑ℑ ′⊃ ∈∩¬ ⊃ ℑ∈ �♠ ∉∏∈ℑ ⊂∉ ∅ ♣∏ ⊃ ∨∪∉∏♥∈  ⊃  ∏  ⊕∉ ∅ ×⊕ ℘ ∪∈∉ ⊂2 

∉∩∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ��� ��� ��� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � � # ∂ ∉ ⊂1�  λ 1�     ϒ∈ ⊃ ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕∉∅ ⊃ ∈ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩∉∈ ℜ  ℑ  


