
[ Αρτιχλε Ι∆] ���� � ������������ � ���� � �� 

Πρεπαρατιον ανδ µεχηανιχαλ προπερτιεσ οφ Σι � Ν� Ο χεραµιχσ 
≠ 

• ϒ →♣ ≥⊃ 2∇ ⊃ ∈∩�王思青� � � ≠ ϒ→ ≠∏ 2∪∏ ℑ�阎玉华� � 

�� �⁄⊕∠ℑ   ⊆⊕∈∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ⊕⊗ ≤∪⊕⊆⊃    ∧ � 

→ ℑ  ⊃ ∉∈ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ⁄⊕ ∅ ⊕∈ ⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ �≤∪ℑ∈∩  ∪ℑ������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �′⊃ ∉⊆ℑ  ⊕  ⊃ ℑ ⊂″ ⊕  ⊕ ℑ  ℘ ∪ ≤⊕∈ ⊕ � • ∏∪ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � • ∏∪ℑ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘  ⋅ℑ ∅ ℑℜ  ⊃ ℘ ℑ  ⊕ ⊗∅  ∉⊆ ∠  ⊕ 2 ∧∈ ∪⊕  ⊃ ∨⊕ ⊗ ≥⊃ � → � ↓ ∠∉⋅⊗ ⊕ ℜ∧  ∪ ⊕∪∉  2∠  ⊕   ⊕ ⊗ ⊃ ∈ ⊕  ⊃ ∈∩ ⊆⊕  ∪∉⊗� 

×∪ ⊕ ⊕  ∏ ⊂  ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ⊗ ∪ℑ   ∪⊕∪ ⊃ ∩∪ ⊕    ⊕ ⊂ℑ  ⊃ √⊕⊗ ⊕ ∈ ⊃  ∧ ℑ∈⊗∪ℑ  ⊗∈⊕   �♦ ″ ϒ� ∉ ∅ ∪ ⊕ ℑ⊆∠ ⊂⊕ℑ  ⊕ℑ ⊂⊆∉ ��� � ℑ∈⊗�� � ⊕  ∠ ⊕ ℘ 2 
 ⊃ √⊕ ⊂∧� ↑ ∉ ⊕ ∉√⊕ �⊕ ∅ ∅ ⊕ ℘  ∉ ∅ ∉⊆⊕⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  � ∏ ℘ ∪ ℑ  ∪ ⊕ℑ⊆∉∏∈∉ ∅  ⊃ ∈ ⊕  ⊃ ∈∩ ℑ ⊃ ⊗ ℑ∩ ⊕ ∈≠ � ↓ � � ⊃ ∈ ⊕  ⊃ ∈∩ 

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

⊆⊃ ℘  ∉ 2   ∏ ℘  ∏  ⊕∉∈  ∉⊆⊕ ⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  �♦ ″ ϒ � Ρ ∅ ℑ∈⊗ Κ ♥≤ � ⋅⊕  ⊕ℑ ⊂ ∉ ⊗ ⊃  ℘ ∏   ⊕ ⊗� 

[ Κεψ ωορδσ]  ⊃ ⊂ ⊃ ℘ ∉∈ ∉¬∧∈⊃   ⊃ ⊗ ⊕�∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ �℘ ⊕  ℑ⊆⊃ ℘ �∠  ∉∠ ⊕   ⊃ ⊕  

[ ΧΛΧ νυµ βερ] × ±��� � ��              [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

≥⊃ ⊂ ⊃ ℘ ∉∈ ∉¬∧∈⊃   ⊃ ⊗ ⊕ �≥⊃ � → � ↓� ℘ ⊕  ℑ⊆⊃ ℘  ∪∉∏ ⊂⊗ ℜ ⊕ 

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

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

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

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

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

℘ ⊕  ℑ⊆⊃ ℘  ≈� ∗ � � 

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

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

≥⊃ � → � � ≥⊃ ↓ � � �≥⊃ � → � ↓ ��� 

ϒ∈∉ ∪⊕ ⊃  ∉  ⊃ ∈ ⊕  ∪⊕ ∠  ⊕ 2 ∧∈ ∪⊕  ⊃ ∨⊕⊗ ≥⊃ � → � ↓ 

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

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

∠  ∉℘ ⊕   ⊃ ∈∩� ♦∉⋅⊕ √⊕ �  ⊕ ∠∉   ℑ∈⊗ ∠ ℑ∠ ⊕   ℑℜ∉∏  

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

⊃ ∈ ∅ ℑ ℘ �ℑ∈⊗ ∪⊕  ⊕ℑ  ⊕∈∉ ⊆∉ ⊕⊃ ∈ ∉ ∪⊕ ℘ ∉∏∈  ⊃ ⊕ �∞ 2 
∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧�ℑ∈∧  ⊕ ∅ ⊕  ⊕∈℘ ⊕ ℑℜ∉∏ ∠  ⊕ ∠ℑ  ⊃ ∈∩ ≥⊃ � → � ↓ ℘ ⊕ 2 
 ℑ⊆⊃ ℘ ℜ∧ ∪⊕ ⊕ ℘ ∉∈⊗ ⊆⊕  ∪∉⊗ℑ  ⊕∈∉∅∉∏∈⊗� ×∪ ⊃ ∠ℑ 2 
∠ ⊕ ℑ ⊃⊆ ∉ ∠  ⊕∠ℑ  ⊕≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ ℜ∧ ∏  ⊃ ∈∩ ≥⊃ � → � ↓ 

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

 ∪⊕℘ ⊕  ℑ⊆⊃ ℘ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Ραω µ ατεριαλσ 

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

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

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

″ ⊕ ∅ � ≈� ��� � → � �∪ ⊃ ∩∪ ∠∏  ⊃  ∧� � ≠ � ↓ � �ϒ �″ � � ℑℜ  ∉2 

⊂∏  ⊕ℑ ⊂℘ ∉∪∉ ⊂ � ⊃ ∈⊗∏    ⊃ ℑ ⊂ ∠∏  ⊃  ∧� � ≥⊃ � → � ∠∉⋅⊗ ⊕ � Α 2 
≥⊃ � → � � �� � � →� �� � � � 

2 .2  Προχεδυρε 

≥⊃ ∈℘ ⊕ ∪⊕  ⊕ ⋅ℑ ℑℜ∉∏ � � ℘  ⊃   ∉ℜ ℑ ⊂ ⊃  ⊕⊃ ∈ ∪⊕ ℑ⋅ 

≥⊃ � → � ↓ ∠ ∉⋅⊗ ⊕ �ℑ ⊆∉⊗ ⊕  ℑ  ⊕ℑ⊆∉∏∈∉∅ ≥⊃ � → � ∠ ∉⋅⊗ ⊕  

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

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

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

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

×∪⊕ ⊆⊃ ¬ ∏  ⊕∠∉⋅⊗ ⊕ ∉∅ ℑ⋅ ≥⊃ � → � ↓ � ≥⊃ � → � ℑ∈⊗ 

≠ � ↓ � ⋅ℑ ⊆⊃ ⊂ ⊂⊕⊗ ⋅⊃  ∪ℑℜ  ∉ ⊂∏  ⊕ℑ ⊂℘ ∉∪∉ ⊂ℑ∈⊗ ϒ⊂ � ↓ � ℜ ℑ ⊂ ⊂  

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

×∪⊕⊗  ⊃ ⊕⊗ ⊆⊃ ¬ ∏  ⊕∠∉⋅⊗ ⊕ ⋅ℑ  ⊃ ∈ ⊕  ⊕⊗∏∈⊗ ⊕ �� ↑ °ℑ 

∠  ⊕   ∏  ⊕⊃ ∈ → � ℑ  ⊆∉ ∠∪⊕  ⊕�′∧ ℑ ⊂  ⊕  ⊃ ∈∩ ⊃ ∈ ⊕  ⊃ ∈∩ ⊃ ⊆⊕ 

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

×∪⊕ℜ∏ ⊂⊄ ⊗ ⊕∈ ⊃  ∧ Θ √ ℑ∈⊗ℑ∠∠ℑ  ⊕∈∠∉ ∉ ⊃  ∧ Π � ∉∅ 

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

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

Χ = 
Θ √ 

Θ  ∪ 

��� 

• ∪⊕  ⊕ Θ  ∪ ⊃  ∪⊕ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊗ ⊕∈ ⊃  ∧ ∉∅ ∪⊕ ≥⊃ � → � ↓ 

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

Θ  ∪ � 6 ω ι Θ ι ��� 

⋅∪⊕  ⊕ ω ι ⊃  ∪⊕ ⊆ℑ  ∠⊕  ℘ ⊕∈ ℑ∩⊕∉∅ ι ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈⊃ ∈ 

≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ ℑ⊆∠ ⊂⊕�ℑ∈⊗ Θ ι ⊃  ∪⊕ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂⊗ ⊕∈2 
 ⊃  ∧ � 

×∪⊕∅  ℑ ℘  ∏  ⊕ ∉∏ ∩∪∈⊕   Κ ♥≤ ℑ∈⊗∅ ⊂⊕¬∏  ℑ ⊂   ⊕∈∩  ∪ 
Ρ ∅ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ℜ∧ ↑ ×≥ ≤⊕  ℑ⊆⊃ ℘  ↑⊕ ℘ ∪ℑ∈⊃ ℘ ° ∉∠ 2 
⊕   ⊃ ⊕ ≥∧  ⊕⊆ � ↑ × ≥���� � ϒ ⊆⊕  ⊃ ℘ ℑ� �ℑ∈⊗ℑ ⊂ ⊂ ∪⊕ ⊕   

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∏ ∩����� 

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

[ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



∠ ⊕ � ×∪⊕∈ Κ ♥≤ ⋅ℑ ℑ   ⊕   ⊕⊗ℜ∧ ∏  ⊃ ∈∩ ∪⊕ ⊃ ∈∩ ⊂⊕⊕⊗ ∩ ⊕ 

∈∉ ℘ ∪⊕⊗ℜ ⊕ ℑ⊆ �≥∞→′�  ⊕ ℘ ∪∈⊃ ∇∏ ⊕⊃ ∈  ∪  ⊕ ⊕∠ ∉ ⊃ ∈ℜ ⊕∈⊗ 

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

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

�� ⊆⊆ � ⊕  ℜℑ   ⊃ ∨⊕� � ⊆⊆ ≅ � ⊆⊆ ≅ �� ⊆⊆� � 
♦ℑ  ⊗∈⊕   � ♦ ″ ϒ � ⋅ℑ  ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ∧ ℑ ⊗ ⊃ ∩ ⊃  ℑ ⊂ 

∪ℑ  ⊗ ∉⊆⊕  ⊕ � ♦ ″ ≥2��� � ≥∪ℑ∈⊗ ∉∈∩� ≤∪ ⊃ ∈ℑ� � ↑⊃ ℘  ∉2 
∩  ℑ∠∪∉∅ ∪⊕∅  ℑ ℘  ∏  ⊕∅ ℑ ℘ ⊕ ⋅ℑ ∉ℜ  ⊕  √⊕⊗∏  ⊃ ∈∩ℑ ℘ ℑ∈2 

∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ � ≥∞ ↑ � ≥÷2�� � ϒ⊄ℑ  ∪ ⊃ 
≥⊕ ⊃  ℑ⊄∏  ∪∉ ←  ⊗�♠ ℑ∠ℑ∈� � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Ρεσυλτσ 

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

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

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

Ταβλε 1  ≤∉∈⊗ ⊃  ⊃ ∉∈ ℑ∈⊗ ⊕  ∏ ⊂  ∉∈ ∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉∅ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘  

≥ℑ⊆∠ ⊂⊕ → ∉� ω�≠ � ↓ � � Η � ε τ�∪ Χ � � Π � � � ♦ ″ ϒ Ρ ∅ � ↑ °ℑ Κ ♥≤ �� ↑ °ℑ #⊆ 
��� � ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

� � � ��� � � � �� �� � � �� � � ��� � � �� ƒ⊃ ∩� ��ℑ � 

� � � � � ��� � � � �� � � � �� � � ��� � � �� ƒ⊃ ∩� ��ℜ� 

� � � � � ��� � � � �� � � � �� � � ��� � � �� ƒ⊃ ∩� ��℘ � 

� � � � � ��� � � � �� �� � � �� � � ��� � � �� ƒ⊃ ∩� ��⊗ � 

� � � � � ��� � � � �� � � � �� � � ��� � � �� ƒ⊃ ∩� ��⊕ � 

� � � � � ��� � � � �� � � � �� � � ��� � � �� ƒ⊃ ∩� ��∅ � 

� � � � � ��� � � � ��� � � � �� � � ��� � � �� ƒ⊃ ∩� ��∩ � 

Φ ιγ .1  ≥∞↑ ∅  ℑ ℘  ∉∩  ℑ∠∪∉∅ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ ℑ⊆∠ ⊂⊕  

�ℑ � ) ≥ℑ⊆∠ ⊂⊕� ��ℜ � ) ≥ℑ⊆∠ ⊂⊕� ��℘ � ) ≥ℑ⊆∠ ⊂⊕� ��⊗ � ) ≥ℑ⊆∠ ⊂⊕� ��⊕ � ) ≥ℑ⊆∠ ⊂⊕� ��∅ � ) ≥ℑ⊆∠ ⊂⊕� ��∩ � ) ≥ℑ⊆∠ ⊂⊕� 

# � � � # ∂ ∉ ⊂1��  λ 1�       ° ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ 



3 .2  Εφφεχτσ οφ εξπεριµενταλ παραµετερσ ον δενσ ιτψ 

ανδ µιχροστρυχτυρε οφ χεραµιχ σαµ πλεσ

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

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

 ⊃ ⊆⊕ℑ∈⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕� 

� � � � �  ∞∅ ∅ ⊕ ℘  ∉∅ℑ⊆∉∏∈∉∅ ≠ � ↓ � ℑ  ⊃ ∈ ⊕  ⊃ ∈∩ℑ ⊃ ⊗ℑ 2 
∩⊕∈ 

′∧ ℘ ∉⊆∠ ℑ  ⊃  ∉∈ ∪⊕⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  ⋅⊃  ∪ 

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

⊗ ⊃  ℘ ∉√⊕  ⊕⊗ ∪ℑ ⋅∪⊕∈ � � ≠ � ↓ � ⋅ℑ ℑ⊗ ⊗ ⊕⊗⊃ ∈ ∉  ∪⊕ 

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

ℑ∈⊗ ⊆⊃ ∈ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

×∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊂∧ �  ∪⊕ ⊕∏  ⊕ ℘  ⊃ ℘ ℜ ⊕  ⋅⊕ ⊕∈ ≠ � ↓ � ℑ∈⊗ 

≥⊃ ↓ � ⊃ � ��� ε �ℜ∏ ⊃ ⋅∉∏ ⊂⊗ℜ ⊕ℜ ⊕ ⊂∉⋅ � ��� ε ℜ ⊕ 2 
℘ ℑ∏  ⊕∉∅ ∪⊕⊕¬ ⊃   ⊕∈℘ ⊕∉∅∉ ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈� ×∪⊕∅ℑ ℘  

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

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

⋅∉∏ ⊂⊗∅∉⊆ ≥⊃ � → � ↓ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ⊕ ℑ ℘  ⊃ ∉∈ ��� � ℑ∈⊗ 

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

∅∏   ∪⊕ ∅∉⊆ ℑ∅ ⊃ ∈⊕ ⊕ ∅  ℑ ℘  ∉ ∧ ≥⊃ � → � #≠ � ↓ � 
≈� � ×∪⊕  ⊕ 2 

∅∉ ⊕� ∪⊕℘ ∉∈ ⊕∈∉∅ ≥⊃ � → � # ≠ � ↓ � ⊃ ∈  ∪⊕∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ 2 
ℑ  ⊃ ⊕  ⋅∉∏ ⊂⊗⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪  ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅  ∪⊕ ≠ � ↓ � 
℘ ∉∈ ⊕∈⊃ ∈  ∪⊕ ℑ⋅ ⊆⊃ ¬ ∏  ⊕ ∠∉⋅⊗ ⊕ � ′∏  ∪⊕  ⊕⊃ ℑ 

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

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

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

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

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

≤∉⊆∠ℑ  ⊃ ∈∩ ƒ⊃ ∩ � ��ℑ� ��ℜ� ��℘ � �⊃ ⊃ ∉ℜ  ⊕  √⊕⊗ ∪ℑ  

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

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

� � � � �  ∞∅ ∅ ⊕ ℘  ∉∅ ⊃ ∈ ⊕  ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

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

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

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

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

∅ ⊃ ∈⊕ �ℑ∈⊗  ℑ ℘ ⊄⊕⊗℘ ⊂∉ ⊕ � 

� � � � �  ∞∅ ∅ ⊕ ℘  ∉∅ ⊃ ∈ ⊕  ⊃ ∈∩ ⊃⊆⊕ 

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

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

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

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

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

∪ ⊃ ∩∪⊕ � 

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

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

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

3 . 3  Εφφεχτσ οφ εξπεριµενταλ παραµετερσ ον 

µεχηανιχαλ προπερτιεσ 

×∪⊕ ⊗ ℑ  ℑ ⊃ ∈ ×ℑℜ ⊂⊕ � ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ � ♦ ″ ϒ � Κ ♥≤ ℑ∈⊗ Ρ ∅ � ∉∅ ℘ ⊕  ℑ⊆⊃ ℘ ℑ⊆∠ ⊂⊕  

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

→ ⊕ √⊕   ∪⊕ ⊂⊕  �  ∪⊕ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕   ℑ ∅ ∅ ⊕ ℘  ⊕⊗ 

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

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

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

ƒ⊃ ∩� � � 

� � � � �  ♦ℑ  ⊗∈⊕   

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

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

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

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

 ∉ ∪⊕ℜ ⊃ ∈⊗   ⊕∈∩  ∪∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ ≈� �≥∉ ∪⊕⊗ ⊕∈ ⊕  ∪⊕ 

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

⊃ � ∪⊕∪ ⊃ ∩∪⊕ ⊃  ∪ℑ  ⊗∈⊕  ⊃ � 

� � � � �  ƒ⊂⊕¬∏  ℑ ⊂   ⊕∈∩  ∪ 

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

 ∪⊕∅ ⊂⊕¬∏  ℑ ⊂    ⊕∈∩  ∪⊃ ∈℘  ⊕ ℑ  ⊕⊗ℑ  ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕⊗ ⊕∈ ⊃  ∧ 

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

⊗ ⊕∈ ⊕�ℑ∈⊗ ⋅∪⊕∈ Χ ⊕ ℑ ℘ ∪⊕⊗ ∉ �� � � Ρ ∅  ⊕ ℑ℘ ∪⊕⊗⊃   . 
⊆ℑ¬� 

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

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

Ρ ∅ � Ρ � ⊕ 
� βπ ��� 

⋅∪⊕  ⊕ π ⊃  ∪⊕ℑ∠∠ℑ  ⊕∈∠∉ ∉ ⊃  ∧ � β ⊃ ℑ℘ ∉∈  ℑ∈ � 

ℑ∈⊗ Ρ � ⊃  ∪⊕∅ ⊂⊕¬∏  ℑ ⊂   ⊕∈∩  ∪ ⋅∪⊕∈ π � � � 

≤∏  √⊕�⊃ ∈ ƒ⊃ ∩� � ℘ ⊂⊕ ℑ  ⊂∧⊃ ⊂ ⊂∏    ℑ  ⊕ ∪ℑ   ∪⊕ℑ∠∠ ℑ  2 
⊕∈∠∉ ∉ ⊃  ∧ π� ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ 
Χ� ♦∉⋅⊕ √⊕ �℘ ∏  √⊕� �⊕¬℘ ⊕∠  ∅∉Χ� ��� � � ⊃ ∈ ƒ⊃ ∩� 
�  ∪∉⋅ ∪ℑ  ∪⊕℘ ∪ℑ∈∩ ⊃ ∈∩ ⊕∈⊗ ⊕∈℘ ∧ ∉∅ Ρ ∅ ⋅⊃  ∪ Χ⊃  

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

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

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

⊕¬ ⊃    ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊕⊕ ∇∏ ℑ  ⊃ ∉∈ ≈� � 

Ρ ∅ � κδ 
� ��� 

��� 

⋅∪⊕  ⊕  κ ⊃ ℑ ℘ ∉∈  ℑ∈ �ℑ∈⊗ δ ⊃  ∪⊕ ⊆⊕ ℑ∈ ∩  ℑ ⊃ ∈ 

 ⊃ ∨⊕� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ ���� � Ρ ∅ ⊆ℑ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ ⊆⊕ ℑ∈ ∩  ℑ ⊃ ∈  ⊃ ∨⊕� ≤∉⊆∠ℑ  ⊃ ∈∩ ∪⊕ ⊆⊃ ℘  ∉ 2 

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



Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗ ∉⊆⊕∠  ∉∠⊕   ⊃ ⊕ ∉∅ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ ℑ⊆∠ ⊂⊕ 

� ) Ρ ∅ �� ) Κ ♥≤ �� ) ♦ ″ ϒ �� ) Π � 

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

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

 ∪ℑ  ∪⊕⊂ℑ   ⊕ ∩  ℑ ⊃ ∈⋅⊕  ⊕ℑ∠∠ ℑ  ⊕∈ ⊂∧ ℜ ⊃ ∩∩ ⊕  ∪ℑ∈ ∪⊕ 

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

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

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

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

• ∪⊕∈  ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂⊗ ⊕∈ ⊃  ∧⊃ ∈⊕ ℑ  ∉ ∪⊕ ∪⊕ ∉ ⊕  2 
⊃ ℘ ℑ ⊂ √ℑ ⊂∏ ⊕� Κ ♥≤ ⊃  ⊃⊆⊃ ⊂ℑ  ∉ Ρ ∅ � ∪ℑ  ⊃ � Κ ♥≤ ⋅∉∏ ⊂⊗ℜ ⊕ 

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

 ∪⊕⊃ ∈ ⊕   ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ Ρ ∅ ℑ∈⊗ Κ ♥≤ ℘ ℑ∈ ℜ ⊕ℑ∠∠  ∉¬ ⊃ 2 
⊆ℑ  ⊕⊕¬∠  ⊕   ⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅ ≈� � 

Ρ ∅ � 
� 

Π�� � Τ � � 
� 
Κ ♥≤

χ 
� ��� 

⋅∪⊕  ⊕  Τ ⊃  °∉ ⊃   ∉∈  ℑ  ⊃ ∉� χ ⊃  ∪⊕ ∪ℑ ⊂ ∅ 2⊂⊕∈∩  ∪ ∉∅ 

℘  ℑ ℘ ⊄� 
Ρ φ ⊃ ℑ ∅ ∅ ⊕ ℘  ⊕⊗ℜ ∧ χ ℑ∈⊗ ∪⊕ ∪ℑ∠ ⊕∉∅℘  ℑ ℘ ⊄�ℜ∏  

Κ ♥≤ ⊃ ∈∉ℑ ∅ ∅ ⊕ ℘  ⊕⊗ℜ ∧ χ 
≈� � �� � ↑ ∉ ⊕ ∉√⊕ �ℑ  ∪⊕ ⊆ℑ  ⊕ 2 

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

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

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

∠  ∉∠ ℑ∩ ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ℘  ℑ ℘ ⊄�  ∪ℑ ⊃ � Κ ♥≤ ⋅∉∏ ⊂⊗ ⊃ ∈2 
℘  ⊕ ℑ  ⊕� ♥∈ ∅ℑ ℘  � ∪⊕ ℑ∈ℑ ⊂∧ ⊃ ℑℜ ∉√⊕ ∪ℑ  ∠ ∉ ⊃ ∈ ⊕⊗ ∉∏  

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

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

×∪⊕  ⊕ ∅∉ ⊕� Κ ♥≤ ∉∅ ℑ⊆∠ ⊂⊕ � ⋅ℑ ℜ ⊃ ∩∩ ⊕  ∪ℑ∈  ∪ℑ ∉∅ 

 ℑ⊆∠ ⊂⊕� � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ×∉ ℑ⊗⊗ ≠ � ↓ � ℑ  ⊃ ∈ ⊕  ⊃ ∈∩ℑ ⊃ ⊗ℑ ∩ ⊕∈⊃ ℜ ⊕∈⊃ ∅ ⊃ 2 
℘ ⊃ ℑ ⊂ ∉ ⊗ ⊕∈ ⊃ ∅ ∧⊃ ∈∩ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ � 

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

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

⊂∉⋅⊕  ∪⊕ ⊃ ℑ∠∠ ℑ  ⊕∈∠∉ ∉ ⊃  ∧ � ℑ∈⊗ ∠  ∉⊆∉ ⊕ ≥⊃ � → � ↓ 

∩  ℑ ⊃ ∈∩  ∉⋅⊃ ∈∩� 

�� ×∪⊕⊗ ⊕∈ ⊕  ∪⊕≥⊃ � → � ↓  ℑ⊆∠ ⊂⊕ ℑ  ⊕� ∪⊕ℜ ⊃ ∩ 2 
∩ ⊕  ∪⊕ ⊃ ♦ ″ ϒ � Ρ ∅ ℑ∈⊗ Κ ♥≤ ℑ  ⊕� ♦∉⋅⊕ √⊕ � ⋅∪⊕∈  ∪⊕ 

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

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

 ⊃ ∨⊕∉∅ ∪⊕ ℑ⊆∠ ⊂⊕ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ′∉℘ ∪ ° ℑ∈⊗ ♣⊂ℑ∈⊗ ∏ ♠ ≤ � ∞⊂ℑ   ⊃ ℘ ∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅  ⊃ ⊂ ⊃ ℘ ∉∈ 

∉¬∧∈⊃   ⊃ ⊗ ⊕≈♠  �♠ ↑ℑ ≥℘ ⊃����� ��� ���� � ��� � 

≈�  • ℑ  ∪ℜ∏  ∈ ↑ℑ ⊂℘ ∉⊆ ∞ �≥⊃ ⊂ ⊃ ℘ ∉∈ ∉¬∧∈⊃   ⊃ ⊗ ⊕ ⊕ ∅  ℑ ℘  ∉ ⊃ ⊕ ≈♠  � 

♠ ϒ ⊆ ≤⊕  ℑ⊆ ≥∉℘����� ������ ���� � ��� � 

≈�  ′⊕  ∩⊆ℑ∈ ′ ℑ∈⊗ ♦∏ ℑ∈∩ ♦ ° � ×∪⊕⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕ ∉ ∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ 

∉¬ ⊃ ⊗ ⊕ ∉∈  ∪ ⊕∅ ∉⊆ℑ  ⊃ ∉∈ ∉ ∅ ≥⊃ � → � ↓ ∅  ∉⊆ ≥⊃ ↓ � ℑ∈⊗ ≥⊃ � → � 

≈♠  �♠ ∞∏  ∉∠ ≤⊕  ℑ⊆ ≥∉℘����� �� �� � � � 

≈�  ↓. ↑ ⊕ ℑ  ℑ♠ ≤ �≥⊇ ⊇ℜ ⊕  ∩♠�⁄∉∏ ⊂∉∠ ♣ �⊕ ℑ ⊂� ↓¬ ⊃ ⊗ ℑ  ⊃ ∉∈ ∉ ∅ 

∠  ⊕   ⊂⊕   ⊃ ∈ ⊕  ⊃ ∈∩ ≥⊃ � → � ↓ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠  �♠ ∞∏  ∉∠ ≤⊕  ℑ⊆ 

≥∉℘����� �� ���� � ��� � 

≈�  ≠ ϒ → ≠∏ 2∪∏ ℑ�↓ ∝ ≠ ϒ →♣ ≥∪ ⊃ 2¬∏ℑ∈⊗ • ϒ →♣ ≥⊃ 2∇ ⊃ ∈∩�⊕  

ℑ ⊂� ° ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅ ≥⊃ � → � ↓ ∠∉⋅⊗ ⊕ ∅  ∉⊆ ∈ℑ  ∏  ℑ ⊂ ∇∏ ℑ   ∨ 

∠ ∉⋅⊗ ⊕ ≈♠  � ×∪⊕≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ��� � �� � 

≈�  • ϒ→♣ ≥⊃ 2∇ ⊃ ∈∩ ℑ∈⊗ ≠ ϒ → ≠∏ 2∪∏ ℑ� ♥∈∅ ⊂∏ ⊕ ∈℘ ⊕ ∉∅  ⊃ ⊂ ⊃ ℘ ∉∈ 

 ∉∏  ℘ ⊕∉∈  ∧∈ ∪ ⊕  ⊃ ∉∅ ≥⊃ � → � ↓ ∠ ∉⋅⊗ ⊕ ≈♠ � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ 

≤⊕  ℑ⊆⊃ ℘ ����� ������ ���� � ��� � 

≈�  ≠♥→≥∪ ⊕ ∈∩� ϒ⊗ √ℑ∈℘ ⊕ ⊗ ≤⊕  ℑ⊆⊃ ℘ ℑ∈⊗ ×∪ ⊕ ⊃ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ 

≈ ↑  � ′⊕ ⊃ ⊇ ∈∩� ′⊕ ⊃ ⊇ ⊃ ∈∩ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ° ⊕  � 

���� ���� � 

≈�  ♠ ♥→ ≡∉∈∩ 2∨∪ ⊕ℑ∈⊗ ′ϒ↓ ≠⊃ 2⊂ ⊃� ϒ  ⊕  ⊆⊕ ∈ ℑ∈⊗ ⁄⊕  ⊃ ∩∈ 

∉ ∅ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ° ∉∠ ⊕   ⊃ ⊕ ∉∅ ƒ ℑ∩ ⊃ ⊂⊕ ↑ ℑ  ⊕  ⊃ ℑ ⊂≈ ↑  � ′⊕ ⊃ 2 
⊇ ⊃ ∈∩� ≤∪ ⊃ ∈⊕  ⊕ ″ ℑ ⊃ ⊂⋅ℑ∧ ° ⊕  ����� � 

≈�  ≡ ♦ ϒ→♣ ±⊃ ∈∩ 2℘ ∪∏∈ � ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ° ∉∠ ⊕   ⊃ ⊕ ∉∅ ≤⊕  ℑ⊆⊃ ℘  

≈ ↑  �′⊕ ⊃ ⊇ ⊃ ∈∩�′⊕ ⊃ ⊇ ⊃ ∈∩ ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  ����� ��� � ��� � 

≈��  • ϒ →♣ ← ⊃ ∈2 ⊕ ∈ � ≥∠ ⊕ ℘ ⊃ ℑ ⊂ ≤⊕  ℑ⊆⊃ ℘  ≈ ↑  � ≤∪ℑ∈∩  ∪ ℑ� 

≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ° ⊕  � ���� � 

��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�       ° ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊃ � → � ↓ ℘ ⊕  ℑ⊆⊃ ℘ 


