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

Λασερ συρφαχε χοατινγ οφ Ρ Ε βιοχεραµιχ λαψερ ον ΤΧ� 
≠ 

♣ϒ ↓ ♠ ⊃ ℑ 2℘ ∪⊕∈∩�高家诚� �≡ ♦ ϒ→♣ ≠ℑ 2∠ ⊃ ∈∩�张亚平� � 

• ∞→♠ ⊃ ∈∩�文  静� � • ϒ→♣ ≠∉∈∩�王  勇� 

�≤∉ ⊂ ⊂⊕ ∩ ⊕∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩�≤∪∉∈∩∇ ⊃ ∈∩ ∝∈⊃ √⊕   ⊃  ∧ � ≤∪∉∈∩∇ ⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ϒ ⊂ℑ∧⊕ ∉ ∅ ∠  ⊕⊆⊃ ¬⊕ ⊗ ≤ℑ♦°↓ � #�♦ � ↓2≤ℑ≤ ↓ � 2≠ � ↓ � ∠ ∉⋅⊗ ⊕    ∏ ℘ ⊄ ∉∈ ∠  ⊕   ⊕ ℑ  ⊕ ⊗ ∏  ∅ ℑ ℘ ⊕∉ ∅ ×⊃ 2�ϒ⊂ 2�∂ ℑ ⊂ ⊂∉∧ 
 ∏ ℜ    ℑ  ⊕ ⋅ℑ  ∏ ℘ ℘ ⊕   ∅∏ ⊂ ⊂∧   ℑ∈ ∅ ∉⊆⊕ ⊗⊃ ∈ ∉ ℑ℘ ∉⊆∠ ∉ ⊃  ⊕∉ ∅ ℑ  ⊕⊕ ℑ   ∪ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘℘ ∉ℑ  ⊃ ∈∩ℜ∧ ⊂ℑ  ⊕  ∧∈ ∪ ⊕  ⊃ ∨⊃ ∈∩ℑ∈⊗℘ ⊂ℑ⊗ ⊗ ⊃ ∈∩ 

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

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

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

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

∉  ⊕ ∉℘ ⊂ℑ  ⋅ℑ ∅ ∉∏ ∈⊗� 

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

ƒ∉ℑ ⊂∉∈∩  ⊃⊆⊕�  ℑ ⊃ ∈⊂⊕    ⊕ ⊕ ⊂� ≤∉ 2ℜ ℑ  ⊕⊗ ℑ ⊂ 2 
⊂∉∧� ⊃  ℑ∈⊃ ∏⊆ ℑ∈⊗ ×⊃ 2ℜℑ  ⊕⊗ℑ ⊂ ⊂∉∧∪ℑ√⊕ℜ ⊕ ⊕∈ ∏  ⊕⊗ℑ  

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

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

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

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

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

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

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

∩∉∉⊗ ℜ ⊃ ∉ℑ ℘  ⊃ √⊕ ℑ∈⊗ ℜ ⊃ ∉℘ ∉⊆∠ ℑ  ⊃ ℜ ⊂⊕� ∪ℑ√⊕ ℜ ⊕ ⊕∈ ∠ ℑ ⊃ ⊗ 

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

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

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

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

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

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

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

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

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

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

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

∪ℑ√⊕ℜ ⊕ ⊕∈ ℑ∠∠ ⊂ ⊃ ⊕⊗⊃ ∈ ℘ ⊂ ⊃ ∈⊃ ℘ 
≈� �ℑ∈⊗ ∉∅∉  ∪� ♣⊕∈⊕  ℑ ⊂ 2 

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

 ∪∉∏ ∩∪  ∉ ℜ ⊕  ∪⊕ ℜ ⊕  ∉∅ ℑ ⊂ ⊂  ∪ ⊃ ℘ ⊄ ℘ ∉ℑ  ⊃ ∈∩ � ′∏  

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

⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩⊂ℑ∧⊕ ∉℘ ℑ∈∈∉∉ℜ  ℑ ⊃ ∈ ℑ ℜ ⊃ ∉ℑ ℘  ⊃ √⊕ ℘ ⊕  ℑ⊆⊃ ℘ 

℘ ∉ℑ  ⊃ ∈∩ℜ ⊕ ℘ ℑ∏  ⊕ ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ √⊕  ∧ ∪ ⊃ ∩∪ 
≈� � � �≥∉ 

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

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

ℜ ∧ ⊂ℑ  ⊕ � 

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

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

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

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

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

ℑ∈⊗ℑ∈⊃⊆ℑ ⊂ ℜ∉∈⊕ℑ  ⊕ ℑ ⊂ ⊂ ℘ ∉∈ ⊃   ⊃ ∈∩ ∉∅ ℑ  ⊕⊕ ℑ   ∪ ⊕ ⊂⊕ 2 
⊆⊕∈ �♥∈ ∅∉  ⊃ ⊂ ∉∅ ℜ ⊃ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠∪∉ ∠∪ℑ  ⊕� ∪⊕℘ ∉∈℘ ⊕∈2 
  ℑ  ⊕∉∅ ″ ∞ ⊃ ∪ ⊃ ∩∪�ϒ∅∉ℑℜ∉∈⊕� ⊆∉ ⊕ ″ ∞ ⊕¬ ⊃   ⊃ ∈ 

⊃   ∏  ∅ℑ ℘ ⊕⊂ℑ∧⊕ � ×∪⊕℘ ∉∈ ⊕∈∉∅ ″ ∞⊃ ∈ ℑ∈⊃⊆ℑ ⊂. ℜ∉∈⊕ 

ℑ  ∪⊃ ℜ ⊕  ⋅⊕ ⊕∈ � ���� � � ∗ � �� � ⋅⊃  ∪ ⊆∉ ∧   ⊃ 2 
∏⊆ ≈�� � ×∪⊕  ⊕ ∅∉ ⊕� ∪ ⊃ ∠ ℑ∠ ⊕  ⊕ ∠∉   ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈ 

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

⋅⊃  ∪ ≠ � ↓ � ∉∈ × ≤� � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕  ∏ℜ    ℑ  ⊕ ⊃  × ≤�  ∪ℑ  ⋅ℑ  ∠  ⊕⊆∉ ⊂  ⊕∈ ℜ∧ 

⊂ℑ  ⊕ �ℑ∈⊗ℑ℘ ⊕   ℑ ⊃ ∈ ℑ⊆∉∏∈∉∅ ⊆⊃ ¬⊕⊗∠∉⋅⊗ ⊕ ∉∅ ≤ℑ♦2 
°↓ � #�♦ � ↓ � ≤ℑ≤ ↓ � ℑ∈⊗ ≠ � ↓ � ⋅ℑ   ∏ ℘ ⊄ ∉∈ ⊃   ∏  2 
∅ℑ ℘ ⊕� ×∪⊕ ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘ ℘ ∉ℑ  ⊃ ∈∩ ⋅ℑ   ∧∈ ∪⊕  ⊃ ∨⊕⊗ ℑ∈⊗ 

℘ ⊂ℑ⊗ ⊗ ⊕⊗ℜ∧ • 2≤ ↓ � ⊂ℑ  ⊕ ⋅⊃  ∪⊂∉⋅⊕ ∪⊕ ℑ ∅ ⊂∉⋅ ⊗ ⊕∈ ⊃  ∧ 

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

�÷ ″ ⁄� ℑ∈⊗  ℘ ℑ∈∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠∧ �≥∞ ↑ � � 

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

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

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

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

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



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

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

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

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

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

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

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

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

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

 ∪⊕⊗ ∉∩  ⋅⊕  ⊕ ℑ ℘  ⊃ ∅ ⊃ ℘ ⊕⊗ℜ ∧ ∉√⊕  ⊗ ∉ ⊕ℑℜ⊗ ∉⊆⊃ ∈ℑ ⊂⊃ ∈⊇ ⊕ ℘ 2 
 ⊃ ∉∈ ∉∅∠ ⊕∈ ∉ℜℑ  ℜ ⊃  ℑ ⊂ ∉⊗ ⊃ ∏⊆ ℑ �� ��� ℑ∈⊗���⊗∠∉  2 
∉∠ ⊕  ℑ  ⊃ √⊕ ⊂∧ � ≥∏ℜ  ⊕ ∇∏ ⊕∈ ⊂∧ �  ∪⊕ ⊃⊆∠ ⊂ℑ∈  ⋅⊃  ∪  ∏  2 
 ∉∏∈⊗ ⊃ ∈∩  ⊃   ∏ ⊕  ⋅⊕  ⊕ ℘ ∉ ⊂ ⊂⊕ ℘  ⊕⊗ ℑ∈⊗ ∅ ⊃ ¬⊕⊗ ⊃ ∈ �� � 

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

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

⊆⊕  ∪ℑ℘  ∧⊂ℑ  ⊕� ↑ ↑ ϒ� � ×∪⊕∈  ⊕ ℘  ⊃ ∉∈��� Λ ⊆  ∪ ⊃ ℘ ⊄� 

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

 ∉¬ ⊃ ℘ ⊃  ∧ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ⋅ℑ  ℘ ℑ   ⊃ ⊕⊗ ∉∏ ⊃ ∈ ≤∪∉∈∩∇ ⊃ ∈∩ 

↑ ⊕⊗ ⊃ ℘ ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ � ≤∏ ⊂  ∏  ⊃ ∈∩ ⊕   ⊃ ∈ √⊃   ∉ ∉∅ ∉  ⊕ ℑ ⊂ 

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

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

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΙΟΝ 

3 .1  Μιχροσ τρυχτυρε οφ Ρ Ε2βιοχεραµιχ χοατινγ ον τι2 
τανιυµ βψλασερ χλαδδινγ 

×∪⊕⊂ℑ  ⊕  ⊕ 2⊆⊕ ⊂  ⊕⊗∠  ∉℘ ⊕  ∠ ℑ  ℑ⊆⊕  ⊕   ⋅⊕  ⊕∉∠ 2 
 ⊃ ⊆⊃ ∨⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅�∪⊕ ℑ ∅ ⊂∉⋅ ⊗ ⊕∈ ⊃  ∧ θ � �� ∗ �� • � 
⊆⊆ � � ℘ ℑ∈∈⊃ ∈∩  ∠ ⊕ ⊕⊗ ϖ � ��� ∗ ��� ⊆⊆�⊆⊃ ∈ � ∪⊕ 

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

∅∉ ⊂ ⊂∉⋅� θ � �� ∗ �� • �⊆⊆ � � ϖ � ��� ∗ ��� ⊆⊆� 
⊆⊃ ∈ �ƒ⊃ ∩��  ∪∉⋅ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ℑ ℘  ∉  2 ⊕ ℘ 2 
 ⊃ ∉∈ ∉∅℘ ∉ℑ  ⊃ ∈∩ �♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∪ℑ   ∪⊕ℜ∉∈⊗ℜ ⊕  ⋅⊕ ⊕∈ 

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

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

ℑ∈⊗⊗ ⊕∈ ⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕�ℑ∈⊗ℑ  ⊕⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ∉ ⊗ ⊃   ⊃ ∈2 
∩∏ ⊃  ∪�∅ ⊕⋅ ℘  ℑ ℘ ⊄ℑ  ⊕∅∉∏∈⊗� ↑ ∉ ⊕ ∉√⊕ � ≤ℑ 2°2ℜ ℑ  ⊕⊗ 
ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘℘ ∉ℑ  ⊃ ∈∩ ⋅ℑ  ∧∈ ∪⊕  ⊃ ∨⊕⊗ℑ∈⊗℘ ⊂ℑ⊗⊗ ⊕⊗ ⊃ ⊆∏ ⊂ 2 
 ℑ∈⊕ ∉∏  ⊂∧ � ∪⊕  ⊕ℑ  ⊕∈∉⊗ ⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ℑ∈⊗∏∈℘  ∧  ℑ ⊂ 2 
⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∉∅ ∪∧⊗  ∉¬∧∠ ℑ  ⊃  ⊕� ♦ ϒ� ℑ∈⊗ Β 2× ≤° ⊕  ℘� ×∪⊕ 

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

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

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

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

ℑ  ∉⊆ℑ  ⊕℘ ∉∈√⊕   ⊕⊗⊃ ∈ ∉ ∂ � ×⊃ � ↓ �� � ×⊃ � ↓ � � ×⊃ ϒ⊂→� 

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

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

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

℘ ℑ∈  ⊕ ⊂ℑ¬  ∪⊕ ∪⊕ ℑ    ⊕  ℑ∈⊗    ∏ ℘  ∏  ⊕    ⊕  � ×∪⊕ 

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

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

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

℘ ∉⊆∠∉ ⊃  ⊃ ∉∈⊃ ∈ ⊆∉ ⊂  ⊕∈ ∠ ∉∉ ⊂ ℜ∧ ≠ � ↓ � 
≈�� � ÷ ″ ⁄ ℑ∈ℑ ⊂∧2 

 ⊃  ⊕ √⊕ ℑ ⊂⊕⊗  ∪ℑ ∠∪ℑ  ⊕ ⊃ ∈ ℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ ≤ℑ � 
�°↓ � � � ↓ ♦ � Β 2≤ℑ � � °↓ � � � � ≤ℑ � °↓ � � � ℑ∈⊗ Χ 2 
≤ℑ � ° � ↓ � � 

Φ ιγ .1  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅℘ ∉ℑ  ⊃ ∈∩⊂ℑ∧⊕  

3 .2  Μεχηανιχαλ προπερτιεσ οφ Ρ Ε2βιοχεραµιχ χοατ2 
ινγ ον τιτανιυµ βψλασερ χλαδδινγ 

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

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

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

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

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

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

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

Φ ιγ .2  ƒ ℑ ℘  ∉∩  ℑ∠∪∉∅℘ ∉ℑ  ⊃ ∈∩⊂ℑ∧⊕  

3 .3  Βιολογιχαλτοξιχιτψ οφ Ρ Ε2βιοχεραµιχ χοατινγ ον 
τιτανιυµ χλαδδεδ βψλασερ 

×∪⊕ ⊕  ∏ ⊂  ∉∅ℜ ⊃ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∉¬ ⊃ ℘ ⊃  ∧ ∉∅ ″ ∞2ℜ ⊃ ∉℘ ⊕  ℑ⊆2 
⊃ ℘℘ ∉ℑ  ⊃ ∈∩ ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � �♥℘ ℑ∈ ℜ ⊕℘ ∉∈℘ ⊂∏⊗ ⊕⊗ 

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



Ταβλε 1  ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅℘ ∉ℑ  ⊃ ∈∩ℑ∈⊗ℜ∉∈⊕ 

↑ℑ  ⊕  ⊃ ℑ ⊂ ♦ ∂ � � � Ρ ℜℜ � ↑ °ℑ Ρ ℘ � ↑ °ℑ Ε�♣°ℑ Ρ ℜ � ↑ °ℑ ∆� � 

′∉∈⊕ ∗ ��� ∗ ��� ∗ ��� ∗ �� � � ∗ ��� ∗ � � �� 

⁄⊕ ∈ ⊃ ∈⊕ �� � ��� �� � �  �  � 

×∉∉  ∪⊕ ∈ℑ⊆⊕ ⊂ ��� � ��� �� � �  �  � 

≥⊃ ∈ ⊕  ⊕ ⊗ ♦ ϒ ��� ��� ��� ��� � �  �  � 

← ℑ  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ��� � ��� ��� �� � � ��� � � �� 

Ταβλε 2  ′⊃ ∉ 2 ∉¬ ⊃ ℘ ⊃  ∧ ∉∅℘ ∉ℑ  ⊃ ∈∩ 

∞¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ∈ℑ⊆⊕  ∞¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ⊕  ∏ ⊂   

≥⊄⊕ ⊂⊕  ℑ ⊂ ⊆∏  ℘ ⊂⊕℘ ⊕ ⊂ ⊂  

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

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

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

ƒ⊃ ℜ  ⊕ ∅ ∉⊆⊃ ∈∩℘ ⊕ ⊂ ⊂  

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

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

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

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

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

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

∪⊕ ℑ  ⊃ ∈∩�≠ � ↓ � ∪ℑ ℘ ℑ  ℑ ⊂∧ ⊃ ∉∈ ∪⊕ ∧∈ ∪⊕  ⊃ ∨⊃ ∈∩∉∅ ♦ ϒ 

ℑ∈⊗  ℑℜ ⊃ ⊂ ⊃ ∨⊕  ∪⊕∠∪ℑ  ⊕   ∏ ℘  ∏  ⊕∉∅ ≤ℑ 2°2ℜ ℑ  ⊕⊗ℜ ⊃ ∉℘ ⊕ 2 
 ℑ⊆⊃ ℘ℑ ⋅⊕ ⊂ ⊂ℑ ∠  ⊕√⊕∈  ∪⊕⊆ ∅  ∉⊆ ⊗ ⊕ ℘ ∉⊆∠∉ ⊃ ∈∩ 

≈�� � 

 ∉ ∪⊕℘ ∉ℑ  ⊃ ∈∩ ∠∪ℑ  ⊕ ℑ  ⊕ ℑ ⊂⊆∉ ℑ ⊂ ⊂ ♦ ϒ ℑ∈⊗ Β 2× ≤° 
ℑ∈⊗∉ ∪⊕ ≤ℑ 2°2ℜℑ  ⊕⊗ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘ � ⋅∪ ⊃ ℘ ∪ℑ  ⊕ ∪⊕∠  ⊃ 2 
⊆ℑ  ∧ ⊆⊃ ∈⊕  ℑ ⊂ ℘ ∉⊆∠∉ ⊃  ⊕ ∪ℑ  ⊗  ⊃   ∏ ⊕  ∉∅ ℑ∈⊃⊆ℑ ⊂� 

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

3 .4  Βιοχοµ πατιβιλιτψ οφ Ρ Ε2βιοχεραµιχ χοατινγ ον 
τιτανιυµ χλαδδεδ βψλασερ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

∉∅ ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ �ƒ⊃ ∩� �� � 

Φ ιγ .3  ↑ ∉ ∠∪∉ ⊂∉∩∧⊃ ∈ ℜ ∉∈⊕ℑ ∅  ⊕ ∉∠⊕  ℑ  ⊃ ∉∈ ∅∉���⊗ 

Φ ιγ .4  ↑ ∉ ∠∪∉ ⊂∉∩∧⊃ ∈ ⊆∏  ℘ ⊂⊕ℑ ∅  ⊕  

∉∠ ⊕  ℑ  ⊃ ∉∈ ∅∉���⊗ 

# � � � # ∂ ∉ ⊂1��  λ 1�         ← ℑ  ⊕  ∏  ∅ℑ ℘ ⊕℘ ∉ℑ  ⊃ ∈∩∉∅ ″ ∞ ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘⊂ℑ∧⊕ ∉∈ × ≤�



4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ′∧ ⊆⊕ ℑ∈∉∅⊂∉⋅ ∪⊕ ℑ ∅ ⊂∉⋅ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗ ∪ ⊃ ∩∪ 

 ℘ ℑ∈∈⊃ ∈∩ ∠⊕ ⊕⊗⊂ℑ  ⊕ ℜ ⊕ ℑ⊆ � ℑ ≤ℑ 2°2ℜ ℑ  ⊕⊗ ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘ 
℘ ∉ℑ  ⊃ ∈∩℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ♦ ϒ ℑ∈⊗ Β 2× ≤° ℘ ℑ∈ ℜ ⊕ ∧∈ ∪⊕  ⊃ ∨⊕⊗ 

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

⋅⊃  ∪ ∪⊕ ∏ℜ    ℑ  ⊕�♥⊃ ∪ℑ  ⊗�   ∉∈∩ℑ∈⊗ ∉∏ ∩∪�≥∉ 

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

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

∉∈ ⊆∏  ℘ ⊂⊕  ⊃   ∏ ⊕� ℘ ∉∈∈⊕ ℘  ⊃ √⊕  ⊃   ∏ ⊕ ℑ∈⊗ ℜ ⊂∉∉⊗ ℘ ⊕ ⊂ ⊂� 

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

�� ×∪⊕℘ ∉ℑ  ⊃ ∈∩⊃ ∉  ⊕ ∉℘ ∉∈⊗∏ ℘ ℑ∈⊗⊗ ∉⊕  ∈. ℑ ∅ 2 
∅ ⊕ ℘  ∪⊕ ℑ℘  ⊃ √⊃  ∧ ∉∅ ∉  ⊕ ∉ℜ ⊂ℑ  ℑ∈⊗ ∉  ⊕ ∉℘ ⊂ℑ  � ′∏ ⊃  

⋅∉∏ ⊂⊗⊗ ⊕∩  ℑ⊗ ⊕ℜ∧ ℘ ⊕ ⊂ ⊂⊃ ∈ √⊃ √∉� 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ♦⊕ ∈℘ ∪ ←←ℑ∈⊗ • ⊃ ⊂ ∉∈ ♠�ϒ∈ ♥∈  ∉⊗∏ ℘  ⊃ ∉∈ ∉ ′⊃ ∉℘ ⊕  ℑ⊆⊃ ℘  

≈ ↑  �≥⊃ ∈∩ ℑ∠ ∉ ⊕� • ∉ ⊂⊗≥℘ ⊃ ⊕ ∈℘ ⊕����� ���� � 

≈�  ≠ ∝→ ≡∪∉∈∩ 2⊗ ℑ� ÷♥ϒ→♣ ÷⊃ ∈2∪∏ ℑ�≡ ∝ ♠ ⊃ ∈∩ 2℘ ∪∏ ℑ∈ �⊕  

ℑ ⊂�ƒℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ≡ ↓ � 2×⊃∅∏ ∈℘  ⊃ ∉∈ℑ ⊂ ∩  ℑ⊗ ⊃ ⊕ ∈℘ ∉ℑ  ⊃ ∈∩∉∈ 

× ≤� ℜ∧ ∠ ⊂ℑ ⊆ℑ  ∠  ℑ∧⊃ ∈∩ ≈♠ � ×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ 

→ ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ��� � �� � 

≈�  ⁄∏ ℘ ∪ ⊕ ∧∈⊕ ° � ≤ℑ ⊂℘ ⊃ ∏⊆ ∠∪∉ ∠∪ℑ  ⊕ ℘ ⊕  ℑ⊆⊃ ℘ ℘ ∉ℑ  ⊃ ∈∩ ∉∈ 

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

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

⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ≈♠  � ′⊃ ∉⊆ℑ  ⊕  ⊃ ℑ ⊂����� ��� ���� � ��� � 

≈�  ≤∉∉⊄ ≥ ⁄� ♦∧⊗  ∉¬∧ℑ∠ ℑ  ⊃  ⊕ 2℘ ∉ℑ  ⊕ ⊗∠∉ ∉∏  ⊃  ℑ∈⊃ ∏⊆ ∅ ∉∏  ⊕ 

ℑ ℑ∈ ∉  ∪ ∉∠ ⊕ ⊗ ⊃ ℘ ℜ ⊃ ∉ ⊂∉∩ ⊃ ℘ℑ   ℑ ℘ ∪⊆⊕ ∈ ∧  ⊕⊆ ≈♠ � ≤⊂ ⊃ ∈ 

↓  ∪∉∠����� ���� ���� � ��� � 

≈�  ♦⊕  ♦ � ♦∧⊗  ∉¬∧ℑ∠ ℑ  ⊃  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ∉∈ ×⊃∠  ∉⊗ ∏ ℘ ⊕ ⊗ ℜ∧ ∪∉  

⊃  ∉  ℑ  ⊃ ℘∠  ⊕   ⊃ ∈∩≈♠  �♠′⊃ ∉⊆ ↑ℑ  ⊕ ″ ⊕ ����� ��� ���� 

� ��� � 

≈�  ≡ ♦ ϒ→♣ ≠ℑ 2∠ ⊃ ∈∩ℑ∈⊗♣ϒ ↓ ♠ ⊃ ℑ 2℘ ∪⊕ ∈∩�← ℑ  ⊕  ∏  ∅ ℑ ℘ ⊕℘ ∉ℑ  2 
⊃ ∈∩∉∅ℑℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘℘ ∉⊆∠∉ ⊃  ⊕⊂ℑ∧⊕ ≈♠  �≥∏  ∅ ≤∉ℑ ×⊕ ℘ ∪� 

���� ������ ���� � ��� � 

≈�  ♦∏ ⊂  ∪∉ ∅ ∅ ♠ ∞ ♣ � ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ℑ∈⊗ ∪ ⊃   ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ⊕ √ℑ ⊂∏ ℑ  ⊃ ∉∈ 

≤ℑ 2° ∠ ⊂ℑ ⊆ℑ ∠  ℑ∧ ℑ∈⊗ ⊆ℑ∩∈⊕   ∉∈  ∠∏   ⊕ ℘ ∉ℑ  ⊕ ⊗⊃ ⊆∠ ⊂ℑ∈  

⊃ ∈  ℑℜ ⊕ ℘ ∏ ⊂ℑ ℜ ∉∈⊕ ∉ ∅ ∪ ⊕ ∩ ∉ℑ ≈♠ �♠ ↑ ℑ  ⊕ ≥℘ ⊃����� � 

�� ��� � �� � 

≈�  ″ ℑ ⊗ ⊃ ∈ ≥ ″ � ×∪ ⊕⊕ ∅ ∅ ⊕ ℘ ∉∅∠ ⊂ℑ ⊆ℑ ∠  ℑ∧⊕ ⊗⊃ ∈⊗ ∏ ℘ ⊕ ⊗℘ ∪ ℑ∈∩ ⊕  

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

∠∪∉ ∠∪ℑ  ⊕℘ ⊕  ℑ⊆⊃ ℘ ≈♠ �♠ ↑ℑ  ⊕ ≥℘ ⊃� ���� � �� � �� � 

�� � 

≈�  ≡ ♦ ϒ→♣ ≠ℑ 2∠ ⊃ ∈∩� ♣ϒ ↓ ♠ ⊃ ℑ 2℘ ∪ ⊕ ∈∩ℑ∈⊗ × ϒ →♠ ⊃ 2∅∏�← ℑ  ⊕  

℘ ⊂ℑ⊗ ⊗ ⊃ ∈∩ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘℘ ∉ℑ  ⊃ ∈∩∉∈ ×⊃ 2 ∏ ℜ    ℑ  ⊕≈♠  �♠ ↑ℑ  ⊕  

∞∈∩��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� �� 

≈��  ≤ ♦∞→♣ ⁄⊕ 2∇ ⊃ ℑ∈ ℑ∈⊗ ≤ ♦∞→♣ ♣ℑ∈∩� ° ℑ ℘  ⊃ ℘ ℑ ⊂ ∞ℑ   ∪ 

≤∪⊕⊆⊃ ℘ ℑ ⊂∅ ∉″ ℑ  ⊕ ∞ℑ   ∪ ∞⊂⊕⊆⊕ ∈≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  2 
ℑ ⊂ ⊂∏  ∩ ⊃ ℘♥∈⊗ ∏    ∧ ° ⊕  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���� � 

≈��  ♣ϒ ↓ ♠ ⊃ ℑ 2℘ ∪⊕ ∈∩�≡ ♦ ϒ→♣ ≠ℑ 2∠ ⊃ ∈∩ℑ∈⊗ • ∞→♠ ⊃ ∈∩�∞∅ 2 
∅ ⊕ ℘ ∉ ∅ ″ ∞ ∉∈ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ℜ ⊃ ∉℘ ⊕  ℑ⊆⊃ ℘℘ ∉ℑ  ⊃ ∈∩ ℜ∧ ⊂ℑ  ⊕  

℘ ⊂ℑ⊗⊗ ⊃ ∈∩≈♠  �≤∪ ⊃ ∈⊕  ⊕♠ ↑ℑ  ⊕ ″ ⊕  ⊕ ℑ  ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � 

���� ������ ��� � �� � 

≈��  • ϒ →♣ ♣∏ ⊃ 2 ∪ ⊕ ∈∩�⁄ϒ♥♠ ⊃ ∈2∧⊃ℑ∈⊗⁄↓ →♣ ♦∏ ⊃�ϒ∠∠ ⊂ ⊃ 2 
℘ ℑ  ⊃ ∉∈ ∉ ∅ ⊃  ℑ∈⊃ ∏⊆ ℑ   ⊃ ∅ ⊃ ℘ ⊃ ℑ ⊂⊃ ⊆∠ ⊂ℑ∈ ∉ ∅⊗ ⊕ ∈ ℑ ⊂ ∉∉≈♠  � 

×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ � �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ����� ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


