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

Αππλ ιχατιον οφ ζιρχονιυµ ιν πρεπαρατιον οφ 

πολψχαρβοσ ιλανε δεριϖεδ χεραµιχσ 
≠ 

÷♥∞ ≡∪⊕∈∩ 2∅ℑ∈∩�谢征芳� � ≤ ♦ ∞→ ≡∪ℑ∉ 2∪∏ ⊃ �陈朝辉� � ← ♥ ≠ ∉∈∩ 2∇ ⊃ ∈∩�李永清� � 

≡ ♦ ∞→♣ • ⊕∈2 ⋅⊕ ⊃ �郑文伟� � ♦ ∝ ♦ℑ ⊃ 2∅ ⊕∈∩�胡海峰� � ÷♥ϒ ↓ ♠ ⊃ ℑ 2∧∏ �肖加余� 

�≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ ∉ ℑ  ∉ ∧ ∉∅ → ∉√⊕ ⊂ ≤⊕  ℑ⊆⊃ ℘ƒ⊃ ℜ ⊕  ℑ∈⊗ ∪⊕ ≤∉⊆∠∉ ⊃  ⊕ � 

≤∉ ⊂ ⊂⊕ ∩ ⊕∉∅ ϒ⊕  ∉ ∠ ℑ ℘ ⊕ℑ∈⊗ ↑ ℑ  ⊕  ⊃ ℑ ⊂∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� → ℑ  ⊃ ∉∈ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ⁄⊕ ∅⊕∈ ⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] × ∪⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘∨⊃  ℘ ∉∈⊃ ∏⊆ �≡ � ∠ ∉⋅⊗ ⊕ ℑ ℑ ℘  ⊃ √⊕∅ ⊃ ⊂ ⊂⊕ ⋅ℑ ℑ∠∠ ⊂ ⊃ ⊕ ⊗⊃ ∈ ∠∉ ⊂∧℘ ℑ  ℜ∉ ⊃ ⊂ℑ∈⊕�°≤ ≥� ∠  ⊕ ℘ ⊕  ℑ⊆⊃ ℘∠  ⊕ ℘ ∏  2 

 ∉⊗ ⊕  ⊃ √⊕ ⊗℘ ⊕  ℑ⊆⊃ ℘ �♥⋅ℑ ∅ ∉∏ ∈⊗ ∪ ℑ   ∪ ⊕ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉ ∅ ≡⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪ ⊕∠ ∉ ∉ ⊃  ∧ ∉∅ ∪⊕∩  ⊕ ⊕ ∈ ℘ ∉⊆∠ ℑ ℘  ℑ∈⊗� ⊃ ∈℘ ⊕≡℘ ℑ∈  ⊕ 2 

ℑ ℘ ⋅⊃  ∪ → �  ∉ ∠  ∉⊗∏ ℘ ⊕ ∈⊃   ⊃ ⊗ ⊕� ∪⊕ ℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ⊃ ⊃ ∈℘  ⊕ ℑ  ⊕ ⊗� × ∪ ⊕ ℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗ ∏ ℘  ⊃ √⊃  ∧ ⋅⊃ ⊂ ⊂ ℜ ⊕ ��� � ⋅∪ ⊕ ∈  ∪⊕ 

√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ∉ ∅ ≡ �°≤ ≥ ⊃ �� � � ≡ℑ ⊂ ∉ ⊕ ∈∪ ℑ∈℘ ⊕  ∪ ⊕ ∪  ⊕ ⊕ 2∠∉ ⊃ ∈ℜ ⊕ ∈⊗ ⊃ ∈∩   ⊕ ∈∩  ∪ ∉ ∅ ∪ ⊕℘ ⊕  ℑ⊆⊃ ℘ ⋅⊃  ∪ ∪⊕   ⊕ ∈∩  ∪ ∉ ∅ 

��� ↑ °ℑ ⋅∪ ⊕ ∈  ∪ ⊕ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ∉ ∅ ≡ �°≤ ≥ ⊃ �� � � ♦∉⋅⊕ √⊕ � ∪ ⊕ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉ ∅ ≡⊃ ∈ °≤ ≥ ℘ ℑ∈ ∈∉ ⊕    ℑ ⊃ ∈  ∪ ⊕⊂ ⊃ ∈⊕ ℑ  

 ∪  ⊃ ∈⊄ℑ∩ ⊕∏∠ ∉∈ ∠∧ ∉ ⊂∧ ⊃ � ∪⊕⊂ ⊃ ∈⊕ ℑ  ∪  ⊃ ∈⊄ℑ∩ ⊕⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪ ⊕√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ∉ ∅ ≡ �°≤ ≥ �°∪ℑ  ⊕℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ 

⋅ℑ ℑ∈ℑ ⊂∧∨⊕ ⊗ ∏  ⊃ ∈∩ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ �÷ ″ ⁄� � ƒ ℑ ℘  ∏  ⊕ ∏  ∅ ℑ ℘ ⊕ ∉ ∅ ∪ ⊕ ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ℑ ∅  ⊕  ∪  ⊕ ⊕ 2∠∉ ⊃ ∈ℜ ⊕ ∈⊗ ⊃ ∈∩  ⊕    ⋅⊕  ⊕ ⊕ ¬2 

ℑ⊆⊃ ∈⊕ ⊗∉∈  ∪ ⊕ ℘ ℑ∈∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ �≥∞ ↑ � � 

[ Κεψ ωορδσ] ℑ ℘  ⊃ √⊕∅ ⊃ ⊂ ⊂⊕ �∨⊃  ℘ ∉∈⊃ ∏⊆ �≡ � �∠ ∉ ⊂∧℘ ℑ  ℜ ∉ ⊃ ⊂ℑ∈⊕�°≤≥� �℘ ⊕  ℑ⊆⊃ ℘  

[ ΧΛΧ νυµ βερ] × ′���                [ ∆οχυµ εντ χοδε] Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

↑ ℑ∈∏ ∅ℑ ℘  ∏  ⊃ ∈∩ ∉∅ ℘ ⊕  ℑ⊆⊃ ℘ ⊆ℑ  ⊕  ⊃ ℑ ⊂∅  ∉⊆ ∠  ⊕ ℘ ⊕ 2 

 ℑ⊆⊃ ℘∉ ∩ℑ∈∉ ⊃ ⊂ ⊃ ℘ ∉∈ ∠∉ ⊂∧⊆⊕  ∪ℑ  ⊕ ℘ ⊕∈ ⊂∧ ℑ   ℑ ⊃ ∈⊕⊗⊃ ∈2 

℘  ⊕ ℑ  ⊃ ∈∩⊃ ∈ ⊕  ⊕  ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪ ⊃ ∩∪ ⊂∧ ℑ    ℑ ℘  ⊃ √⊕  ∪ℑ∠ ⊃ ∈∩ 

∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗⊂∉⋅ ∅ ℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � °∉ ⊂∧℘ ℑ  2 

ℜ ∉ ⊃ ⊂ℑ∈⊕�°≤ ≥� �∠ ∉ ⊂∧ ⊃ ⊂ℑ ∨ℑ∈⊕�°≥≡� ℑ∈⊗ ∠∉ ⊂∧ ⊃ ⊂∉¬ℑ∈⊕ 

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

ℑ  ℘ ⊕  ℑ⊆⊃ ℘ ∅ ⊃ ℜ ⊕  � ℘ ∉ℑ  ⊃ ∈∩� ℑ∈⊗ ⊆ℑ   ⊃ ¬ ∅∉ ℘ ⊕  ℑ⊆⊃ ℘ 

℘ ∉⊆∠∉ ⊃  ⊕  ≈� � � � 

× ∪⊕ ℜ ℑ  ⊃ ℘⊂ ⊃⊆⊃  ℑ  ⊃ ∉∈  ∉ ⊆ℑ⊄⊕ℑ ⊆∉∈∉ ⊂ ⊃  ∪ ⊃ ℘℘ ⊕  ℑ⊆2 

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

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

⋅⊃  ∪  ∪⊕ ⊆ℑ  ⊂∉ ∉∅ ∪⊕⊆ℑ ⊂ ⊂ ⊆∉ ⊂⊕ ℘ ∏ ⊂⊕ ∉∅ ∪⊕ ∠ ∉ ⊂∧2 

⊆⊕ ⊗∏  ⊃ ∈∩ ∠∧ ∉ ⊂∧ ⊃ � • ∪⊕∈  ∪⊕ ∠ ∉ ⊂∧ ⊆⊕ ⊃ ∈ ℘ ∉∈√⊕  2 

 ⊃ ∉∈ ℘ ℑ∈ ∈∉ℜ ⊕ ⊕ ⊂ℑ¬⊕⊗ ∪ ∉∏ ∩∪ √⊃  ℘ ∉∏ ∅ ⊂∉⋅ ∉⊗ ⊃ ∅ ∅∏ 2 

 ⊃ ∉∈ �⊕¬ ⊕∈ ⊃ √⊕℘  ℑ℘ ⊄ ⊃ ∈∩ ℑ∈⊗ ∠∉ ⊕ ⋅⊃ ⊂ ⊂ ⊗ ⊕    ∉∧  ∪⊕⊃ ∈2 

 ⊕∩  ⊃  ∧ ∉∅  ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂� × ∪∏ � ⊗ ⊃  ⊕ ℘ ℘ ∉∈√⊕   ⊃ ∉∈ ∉∅ ℑ 

∠∉ ⊂∧ ⊆⊕ ℘ ∉⊆∠ℑ ℘   ∉ ℑ ⊗ ⊕∈ ⊕℘ ⊕  ℑ⊆⊃ ℘⊃ ℑ ⊂⊆∉  ⊃⊆∠∉  ⊃ 2 

ℜ ⊂⊕ ≈� ∗ � � × ⋅∉ ⊆⊕  ∪∉⊗  ⋅⊕  ⊕ ∠  ∉∠∉ ⊕⊗  ∉  ∉ ⊂√⊕  ∪⊕ 

⊗  ℑ⋅ℜℑ ℘ ⊄� ƒ⊃   �  ∧∈ ∪⊕  ⊃ ∨⊃ ∈∩ ∈⊕⋅ ∠  ⊕ ℘ ∏   ∉  ⋅⊃  ∪ 

∪ ⊃ ∩∪ ℘ ⊕  ℑ⊆⊃ ℘ ∠  ∉⊗∏ ℘  ⊃ √⊃  ⊃ ⊕   ∉ ⊗ ⊕ ℘  ⊕ 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∈⊕  2 ∪ℑ∠ ⊕ ℘ ∉∈√⊕   ⊃ ∉∈ 

℘ ℑ∈ ℜ ⊕ℑ ℘ ∪ ⊃ ⊕ √⊕⊗� ϒ∈ ℑ⊗⊗ ⊃  ⊃ ∉∈ℑ ⊂ ℑ⊗ √ℑ∈ ℑ∩ ⊕∉∅ ∪⊕ ∠ ∉⋅2 

⊗ ⊕  ⊃  ∪ℑ   ∪⊕∧ ⊆ℑ∧ ∪⊕ ⊂∠ ∠  ⊕ √⊕∈  ∪⊕ ⊗ ⊕√⊕ ⊂∉∠⊆⊕∈∉∅ 

℘  ℑ ℘ ⊄ ∪ ∉∏ ∩∪ ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂� × ∪⊕  ⊕ ∅∉ ⊕�ℑ⊗⊗ ⊃ ∈∩ℑ℘  ⊃ √⊕ 

∅ ⊃ ⊂ ⊂⊕  ⋅ℑ ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ⊆⊕  ∪∉⊗ ∉  ∉ ⊂√⊕ ∪⊕ ⊗  ℑ⋅ℜ ℑ ℘ ⊄ 

⊆⊕∈ ⊃ ∉∈⊕⊗ℑℜ ∉√⊕ ≈� ∗ � � 

≥⊕ ∧∅ ⊕   ∪ ℑ∈⊗ ♣ ⊕ ⊃ ⊂ ≈� ∗ �   ∏⊗ ⊃ ⊕⊗ ∪⊕ ×⊃� ≤� ≤ 2 

≥⊃ � � ℑ∈⊗ ↑ ∉≥⊃ � 2℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ∠∉ ⊂∧ ⊃ ⊂∉¬ℑ∈⊕� ∠∉ ⊂∧℘ ℑ  ℜ∉ ⊃ 2 

⊂ℑ∈⊕� ℑ∈⊗ ∠∉ ⊂∧ ⊃ ⊂ℑ ∨ℑ∈⊕ ∠∧ ∉ ⊂∧ ⊃ � ×∉ℜ ⊃ ℑ  ≈�  ⊕∠∉  ⊕⊗ 

 ∪⊕   ∏ ℘  ∏  ⊕ ⊗ ⊕√⊕ ⊂∉∠⊆⊕∈∉∈ ×⊃ 2℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ∠∉ ⊂∧ ⊃ ⊂∉¬2 

ℑ∈⊕ ∠∧ ∉ ⊂∧ ⊃ � ≥∏∈∩ 
≈� ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗  ∪⊕ ∠  ∉℘ ⊕⊗∏  ⊕ ∉∅ 

×⊃ 2℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ∠∉ ⊂∧ ⊃ ⊂∉¬ℑ∈⊕ ∠∧ ∉ ⊂∧ ⊃ ⊃ ∈ √ℑ  ⊃ ∉∏  ℑ  ⊆∉2 

 ∠∪⊕  ⊕� ≡ ♦ ↓ ∝ ≈�   ∏⊗ ⊃ ⊕⊗  ∪⊕ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ×⊃∉∈  ∪⊕ 

∠ ∉ ∉ ⊃  ∧ ℑ∈⊗ ∠ ∉ ⊕ ⊃ ∨⊕⊃ ∈  ∪⊕ ⊃⊆⊃ ⊂ℑ  ∧  ⊕⊆ � 

× ∪⊕ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅∨⊃  ℘ ∉∈⊃ ∏⊆ �≡ � ⊃ ∈  ∪⊕∠∉ ⊂∧℘ ℑ  2 

ℜ ∉ ⊃ ⊂ℑ∈⊕ � °≤ ≥� ∠  ⊕ ℘ ∏   ∉ ∉ ∠  ⊕ ∠ ℑ  ⊕ ≥⊃ ≤ ℘ ⊕  ℑ⊆⊃ ℘⊃  

  ∏⊗ ⊃ ⊕⊗⊃ ∈  ∪⊕ ∠  ⊕  ⊕∈∠ℑ∠ ⊕ � × ∪⊕℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊕ ℑ ℘  ⊃ ∉∈� 

 ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘ �ℑ  ⋅⊕ ⊂ ⊂ ℑ  ∪⊕ 

⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡ ℘ ∉∈ ⊕∈∉∈  ∪⊕  ∪ ⊃ ∈⊄ℑ∩ ⊕� ℘ ⊕  ℑ⊆⊃ ℘ 

∠  ∉⊗ ∏ ℘  ⊃ √⊃  ∧ � ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ � ℑ  ⊕⊃ ∈√⊕   ⊃ 2 

∩ ℑ  ⊕⊗� 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Ραω µ ατεριαλσ 

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

⋅⊕  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � � 

2 .2  Εξπεριµ ενταλ προχεδυρε 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ⁄⊕ ℘����� 

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

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



Ταβλε 1  ″ ℑ⋅ ⊆ℑ  ⊕  ⊃ ℑ ⊂ℑ∈⊗ ∪⊕ ⊃  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

″ ℑ⋅ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ↑ ∉ ⊂⊕ ℘ ∏ ⊂ℑ ∅ ∉⊆∏ ⊂ℑ ≥∠ ⊕ ℘ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⁄⊕ ∈ ⊃  ∧��∩ #℘⊆ � � � ≤ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ 

°∉ ⊂∧℘ ℑ  ℜ ∉ ⊃ ⊂ℑ∈⊕ )≈≥⊃ ♦ ≤ ♦ � ≤ ♦ � )  ν ′ ∉⋅∈  ∉ ⊂ ⊃ ⊗ � � �� ≥∉ ∅  ⊕ ∈ ∠ ∉ ⊃ ∈ � ∗ ��� ε 

≥⊃ ⊂ ⊃ ℘ ∉∈ ℘ ℑ  ℜ ⊃ ⊗ ⊕ ≥⊃ ≤ ♣ ℑ∧ ∠ ∉⋅⊗ ⊕  � � �� � � � � Λ ⊆ 

≡⊃  ℘ ∉∈⊃ ∏⊆ ≡ ′⊂ℑ ℘ ⊄ ∠ ∉⋅⊗ ⊕  � � �� � �� Λ ⊆ 

÷ ∧⊂⊕ ∈⊕ ≤ � ♦ � �≤ ♦ � � � ≤∉ ⊂∉ ⊂⊕  ⊂ ⊃ ∇∏ ⊃ ⊗ � � �� ϒ ″

  × ∪⊕ ≥⊃ ≤ ∠∉⋅⊗ ⊕   ⋅⊃  ∪  ∪⊕ ⊆⊕ ℑ∈ ⊗ ⊃ ℑ⊆⊕  ⊕ � � � 

Λ ⊆ ℑ∈⊗ �∉ �  ∪⊕ ≡∠∉⋅⊗ ⊕ � �� Λ ⊆ ⋅⊕  ⊕ ⊗ ⊃  ∠ ⊕   ⊕⊗⊃ ∈ 

 ∪⊕ °≤≥2¬∧⊂⊕∈⊕ ∉ ⊂∏  ⊃ ∉∈ ∅∉� ∪ ℜ∧ ∏ ⊂   ℑ  ∉∈⊃ ℘√⊃ ℜ  ℑ  ⊃ ∉∈ 

∅∉ ⊂ ⊂∉⋅⊕⊗ ℜ ∧ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∉∅  ∪⊕  ∉ ⊂√⊕∈ ∪ ∉∏ ∩∪ √ℑ ℘ ∏ 2 

∏⊆ � × ∪⊕ ⋅⊕ ⊂ ⊂ 2⊗ ⊃  ∠ ⊕   ⊕⊗  ∉ ⊂ ⊃ ⊗ ⋅ℑ  ∩  ∉∏∈⊗ ℑ∈⊗  ⊃ ⊕ √⊕⊗ 

 ∉ ⊆ℑ ⊂ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕ � ⋅∪ ⊃ ℘ ∪ ⋅⊕  ⊕  ∪⊕∈ ⊆∉ ⊂⊗ ⊕⊗ ℜ∧ 

�� ↑ °ℑ ∠  ⊕   ∏  ⊕ ℑ  ∉∉⊆  ⊕⊆∠⊕  ℑ  ∏  ⊕� × ∪⊕ ∩  ⊕ ⊕∈ 

℘ ∉⊆∠ℑ ℘   ⋅⊕  ⊕  ∪∏  ∠  ⊕∠ℑ  ⊕⊗� × ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ℘   

⋅⊕  ⊕ ∠∧ ∉ ⊂∧∨⊕⊗⊃ ∈ ℑ  ∏ ℜ ⊕∅∏  ∈ℑ ℘ ⊕ ∏∈⊗ ⊕ ℑ ∅ ⊂∉⋅⊃ ∈∩ ∈⊃ 2 

  ∉∩ ⊕∈    ⊕ ℑ⊆ ∏ ∠  ∉ � ��� ε ⊃ ∈  ∪ ⊕ ⊕   ⊕ ∠  ∠  ∉∩  ℑ⊆ 

⋅⊃  ∪ ℑ√⊕  ℑ∩ ⊕ ℑ  ⊕∉∅ � ε � ⊆⊃ ∈ ∅∉ ⊂ ⊂∉⋅⊕⊗ℜ∧ ∪∉ ⊂⊗ ⊃ ∈∩∅∉ 

� ∪� 

⁄⊕∈ ⊃  ⊃ ⊕ ∉∅ ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘  ℑ∈⊗ ∪⊕  ⊕  ∏ ⊂  ⊕⊗ 

℘ ⊕  ℑ⊆⊃ ℘  ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ″ ⊕ ∅� ≈�� � × ∪⊕ 

⊂ ⊃ ∈⊕ ℑ  ∪ ⊃ ∈⊄ℑ∩ ⊕ ⋅ℑ ⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  ∪⊕ ℑ  ⊃ ∉ ∉∅ ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  2 

⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊃ ∨⊕ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕  ℑ⊆⊃ ℘  ℑ∈⊗ 

 ∪ℑ ∉∅  ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘  ∉  ∪⊕  ⊃ ∨⊕ ∉∅  ∪⊕ ∩  ⊕ ⊕∈ 

℘ ∉⊆∠ℑ ℘ �°∪ℑ  ⊕℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ⋅ℑ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ ÷2 ℑ∧ 

⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ �÷ ″ ⁄� ∏  ⊃ ∈∩ ≤∏↔ Α  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ⋅⊃  ∪ ℑ ∈⊃ ℘ ⊄⊕ ⊂ 

∅ ⊃ ⊂  ⊕ � ƒ⊂⊕¬∏  ℑ ⊂    ⊕∈∩  ∪ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ ℜ ∧  ∪ ⊕ ⊕ 2 

∠ ∉ ⊃ ∈ℜ ⊕∈⊗ ⊃ ∈∩ ⊕  ��� ⊆ ⊆� ⋅⊃  ∪  ⊕ ℘  ℑ∈∩∏ ⊂ℑ ℜℑ  �� 

⊆ ⊆ ≅ � ⊆ ⊆ ≅ �� ⊆ ⊆�  ∪ℑ ⋅⊕  ⊕  ∏  ∅ ℑ ℘ ⊕ ∅ ⊃ ∈⊃  ∪⊕⊗ ℜ∧ 

⊗ ⊃ ℑ⊆∉∈⊗ ∠∉ ⊂ ⊃  ∪ ⊃ ∈∩�ƒ ℑ ℘  ∏  ⊕ ∏  ∅ ℑ ℘ ⊕ ∉∅ ∪⊕ ∠⊕ ℘ ⊃⊆⊕∈ 

ℑ ∅  ⊕  ∪  ⊕ ⊕ 2∠∉ ⊃ ∈ℜ ⊕∈⊗ ⊃ ∈∩  ⊕    ⋅⊕  ⊕ ⊕¬ℑ⊆⊃ ∈⊕⊗ ∉∈  ∪⊕ 

 ℘ ℑ∈∈⊃ ∈∩⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊕�≥∞ ↑ � � × ∪⊕ ∠  ∉℘ ⊕   ⊃ ∈∩ 

 ℘ ∪⊕⊆⊕ ⋅ℑ  ∏⊆ ⊆ℑ  ⊃ ∨⊕⊗⊃ ∈ ƒ⊃ ∩� � � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Ινφλυενχε οφ Ζρ χοντεντ ον δενσ ιτψ οφ γρεεν 

χο µ παχτσ 

× ∪⊕ °≤≥ ℘ ∉∈ ⊕∈ ⋅ℑ ⊃ ∈√ℑ  ⊃ ℑℜ ⊂⊕ ⊃ ∈  ∪⊕ ∠ ℑ∠ ⊕ � 

∈ℑ⊆⊕ ⊂∧ � ∪⊕ ⊆ℑ   ℑ  ⊃ ∉ ℜ ⊕  ⋅⊕ ⊕∈ °≤ ≥ ℑ∈⊗  ∪⊕ ∩  ⊕ ⊕∈ 

℘ ∉⊆∠ℑ ℘ ⋅ℑ �� � �⊃ ∈ ⊆ℑ   � ≈�� � × ∪⊕ ≡℘ ∉∈ ⊕∈⋅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∩⊕ ∉∅  ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆2 

∠ℑ ℘   ℑ∈⊗  ∪⊕ ⊃  ∠∧ ∉ ⊂∧ ⊃  ∠  ∉⊗∏ ℘   ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ∪⊕ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘  ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗� 

× ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅  ∪⊕ ≡ �°≤ ≥ ∉∈  ∪⊕ ⊗ ⊕∈ ⊃  ∧ ∉∅  ∪⊕ 

∩  ⊕ ⊕∈ ℘ ∉⊆∠ ℑ ℘  ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕  ⊕  ∏ ⊂   ⋅⊕  ⊕ 

℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ∠∉ ∉ ⊃  ∧ � 

♦⊕  ⊕  ∪⊕  ∪⊕ ∉ ∧ ⊗ ⊕∈ ⊃  ∧ Θ  ∪ ⋅ℑ  ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℑ ℘ 2 

℘ ∉ ⊗ ⊃ ∈∩ ∉ 

Θ  ∪ � Ε Θ ιΥ ι 

⋅∪⊕  ⊕  ∪⊕ Θ ι ℑ∈⊗ Υ ι ℑ  ⊕ ∪⊕⊗ ⊕∈ ⊃  ∧ ℑ∈⊗√∉ ⊂∏⊆⊕∅  ℑ℘ 2 

 ⊃ ∉∈ ∉∅⊕ ℑ ℘ ∪ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ 

∠∉ ∉ ⊃  ∧ Π ⋅ℑ ⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  

Π � � Θ  ∪ � Θ  �� Θ  ∪ 

⋅∪⊕  ⊕ Θ  ⊃  ∪⊕ ⊕ ℑ ⊂ ⊗ ⊕∈ ⊃  ∧ ∉∅ ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ℘  � 

♥⊗ ⊕ ℑ ⊂ ⊂∧ � ⋅∪⊕∈ ≡℘ ∉∈ ⊕∈⊃ ∈℘  ⊕ ℑ  ⊕⊗� ∪⊕  ∪⊕ ∉ ∧ 

⊗ ⊕∈ ⊃  ∧ ∉∅ ∪⊕∩  ⊕ ⊕∈ ℘ ∉⊆∠ ℑ ℘  ⊃ ∈℘  ⊕ ℑ  ⊕⊗ ⊃ ∈℘ ⊕ ∪⊕⊗ ⊕∈2 

 ⊃  ∧ ∉∅ ≡� Θ ≡ � � � �� ∩ #℘⊆ � � � ⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ 

≥⊃ ≤� Θ ≥⊃ ≤ � � � �∩#℘⊆ � � � �ƒ ∉⊆ ƒ⊃ ∩� � � ∪⊕ ⊕ ℑ ⊂ ⊗ ⊕∈ ⊃ 2 

 ∧ ∉∅ ∪⊕∩  ⊕ ⊕∈ ℘ ∉⊆∠ ℑ ℘  ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪ ⊃ ∩∪⊕ ≡℘ ∉∈2 

 ⊕∈ � ℑ∈⊗  ∪⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ∠ ∉ ∉ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈2 

℘  ⊕ ℑ  ⊃ ∈∩  ∪⊕ ≡℘ ∉∈ ⊕∈ � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ ℑ  

 ∪ℑ  ∪⊕⊆ℑ ⊂ ⊂ ≥⊃ ≤ ∠∉⋅⊗ ⊕  ℑ∈⊗√⊃  ℘ ∉∏ °≤ ≥ ℘ ∉∏ ⊂⊗∅ ⊃ ⊂ ⊂ 

⊃ ∈  ∪⊕∠∉ ⊕ ℑ⊆∉∈∩ ≡∠∉⋅⊗ ⊕  � • ∪⊕∈  ∪⊕√∉ ⊂∏⊆⊕ ℑ 2 

 ⊃ ∉ ∉∅ ≡ �°≤≥ ⊃  ∪ ⊃ ∩∪⊕   ∪ℑ∈ �� � �  ∪⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ 

∠∉ ∉ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⊂∉⋅⊂∧  ⊃ ∈℘ ⊕ ∪⊕∠∉ ⊕⊃ ∈⊕ ℑ  ℑ  ∏  ℑ 2 

 ⊃ ∉∈ � 

3 .2  Ινφλυενχε οφ Ζρ χοντεντ ον λινεαρ σηρινκαγε οφ 

ρεσυλτεδ χεραµιχσ 

× ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ℘   ⋅⊕  ⊕ ∠∧ ∉ ⊂∧∨⊕⊗ ∏∠  ∉ 

� ��� ε ∏∈⊗ ⊕ ℑ ∈⊃   ∉∩⊕∈    ⊕ ℑ⊆ ⊃ ∈ ℑ ∏ℜ ⊕∅∏  ∈ℑ ℘ ⊕ ∉ 

∠  ⊕ ∠ ℑ  ⊕ ∪⊕℘ ⊕  ℑ⊆⊃ ℘ � × ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡℘ ∉∈ ⊕∈∉∈ 

 ∪⊕⊂ ⊃ ∈⊕ ℑ  ∪  ⊃ ∈⊄ℑ∩ ⊕ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕  ℑ⊆⊃ ℘  ⋅ℑ ⊃ ∈2 

√⊕   ⊃ ∩ ℑ  ⊕⊗  ∪ ∉∏ ∩∪ ⊆⊕ ℑ  ∏  ⊃ ∈∩  ∪⊕  ⊃ ∨⊕ ∉∅  ∪⊕ ∩  ⊕ ⊕∈ 

℘ ∉⊆∠ℑ ℘  ℑ∈⊗ ∪⊕ ⊃ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉⊗∏ ℘  � × ∪⊕ ⊕  ∏ ⊂  ℑ  ⊕ 

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

ƒ ∉⊆ ƒ⊃ ∩� � � ⋅∪⊕∈  ∪⊕ ≡℘ ∉∈ ⊕∈ ⊃ ∈℘  ⊕ ℑ  ⊕⊗� ∪⊕ 

⊂ ⊃ ∈⊕ ℑ   ∪ ⊃ ∈⊄ℑ∩⊕ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕  ℑ⊆⊃ ℘  ⊃ ∈℘  ⊕ ℑ  ⊕  

 ∉∉ � × ∪⊕  ⊕ ℑ  ∉∈ ⊆⊃ ∩∪ ℜ ⊕ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ ℑ  ∪⊕ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ 

 ∪ ⊕ ⊕ℑ  ∠ ⊕ ℘  � 

ƒ⊃    � ⋅∪ ⊃ ⊂⊕  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ⊃  ⊕ �  ∪⊕ √∉ ⊂∏⊆⊕ 

 ∪ ⊃ ∈⊄ℑ ∩ ⊕ ∉∅ °≤ ≥ ∪ℑ∠∠ ⊕∈� ∪⊕  ⊕ ∅∉ ⊕ ∪⊕ ∠ ∉ ⊕ ∅∉⊆ � 

 ∪⊕ ∪ ⊃ ∈⊄ℑ∩⊕ ∉∅ ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘   ℑ⊄⊕ ∠ ⊂ℑ ℘ ⊕ ∈ℑ  ∏ 2 

 ℑ ⊂ ⊂∧ � × ∪⊕ ∪ ⊃ ∈⊄ℑ∩⊕⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ∪⊕ ≡ 

℘ ∉∈ ⊕∈∅∉ ⊆∏ ℘ ∪ ⊆∉ ⊕ ∠∉ ⊕ ∅∉⊆⊕⊗� 

≥⊕ ℘ ∉∈⊗ ⊂∧ � ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ℑ ℘  ⊃ √⊃  ⊃ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ≡ℑ∈⊗ 

 ∪⊕ ∩ ℑ √∉ ⊂ℑ  ⊃ ⊂⊕�∅  ⊕ ⊕℘ ℑ  ℜ ∉∈ �ℑ∈⊗∈⊃   ∉∩ ⊕∈ ⊗∏  ⊃ ∈∩ ∠∧2 

 ∉ ⊂∧ ⊃ ∉∅ °≤≥ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ℑ  ⊕⊂∉⋅ � × ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈ 

℘ ℑ∈∈. ℜ ⊕∩ ⊃ ∈ ∏∈ ⊃ ⊂ ∪⊕∠∧ ∉ ⊂∧ ⊃ ∉∅ °≤≥ ⊃ ℑ ⊂⊆∉ ℘ ∉⊆2 

∠ ⊂⊕  ⊕⊗� × ∪⊕ √∉ ⊂∏⊆⊕ ⊕¬∠ℑ∈ ⊃ ∉∈ ℑ ∅  ⊕  ∪⊕  ⊕ ℑ℘  ⊃ ∉∈℘ ℑ∈ 

∈∉ ⊕    ℑ ⊃ ∈  ∪⊕ ∪ ⊃ ∈⊄ℑ∩ ⊕∅∉ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ∪⊕℘ ⊕ 2 

 ℑ⊆⊃ ℘∅  ℑ⊆⊕� 

← ℑ   �  ∪⊕ √∉ ⊂∏⊆⊕ ⊕ ∅ ∅ ⊕ ℘   ℑ ∅  ⊕  ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈ ℑ  ⊕ 

ℑ ⊂ ∉⊂∉⋅ � × ∪⊕ √∉ ⊂∏⊆⊕⊕¬∠ ℑ∈ ⊃ ∉∈∉∅ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ℜ ⊕ 2 

 ⋅⊕ ⊕∈ ≡ℑ∈⊗ ∪⊕∩ℑ √∉ ⊂ℑ  ⊃ ⊂⊕�∅  ⊕ ⊕℘ ℑ  ℜ∉∈ �ℑ∈⊗∈⊃   ∉ 2 

∩⊕∈ ℑ  ⊕ � �� � � � � � �ℑ∈⊗ � � � � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ 
≈� � � � 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ         ⁄⊕ ℘�����



Φ ιγ .1  ƒ⊂∉⋅ ℘ ∪ℑ  ∉∅ ∠  ∉℘ ⊕   ⊃ ∈∩ °≤≥�≥⊃ ≤�≡ ⊆⊃ ¬ ∏  ⊕ℑ∈⊗ ⊕ ℑ ℘  ⊃ ∉∈ ∠∧ ∉ ⊂∧ ⊃  

Φ ιγ .2  ♥∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡℘ ∉∈ ⊕∈∉∈ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗ 

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

Θ  ∪ ) × ∪ ⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊗ ⊕ ∈ ⊃  ∧ � Θ ρ ) ″ ⊕ ℑ ⊂ ⊗ ⊕ ∈ ⊃  ∧ � Π ) °∉ ∉ ⊃  ∧ 

Φ ιγ .3  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ≡℘ ∉∈ ⊕∈∉∈ ⊂ ⊃ ∈⊕ ℑ  

 ∪ ⊃ ∈⊄ℑ∩⊕ ∉∅ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘  

× ∪⊕  ⊕ ∅∉ ⊕� ∪⊕ ∈⊕ ℑ  2∈⊕  2 ∪ℑ∠⊕ ℘ ∉∈√⊕   ⊃ ∉∈ ∉∅ °≤ ≥2℘ ⊕ 2 

 ℑ⊆⊃ ℘ ℘ ∉∏ ⊂⊗ ∈∉ℜ ⊕ ℑ ℘ ∪ ⊃ ⊕√⊕⊗  ∪  ∉∏ ∩∪ ℑ⊗⊗ ⊃ ∈∩ ≡⊃ ∈ 

°≤≥ � 

3 .3  Ινφλυενχε οφ Ζρ χοντεντ ον δενσ ιτψ ανδ χεραµιχ 

προδυχτιϖ ιτψ οφ ρεσυλτεδ χεραµιχσ 

× ∪⊕ ⊗ ⊕∈ ⊃  ⊃ ⊕ ∉∅ ∪⊕ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘  ⋅⊕  ⊕ ⊆⊕ ℑ 2 

 ∏  ⊕⊗ ℜ ∧  ∪⊕ ⊆⊕  ∪∉⊗  ⊕ ∠∉  ⊕⊗ ℜ ∧ ∞ ⊃ ⊄ ≈�� � ⋅∪ ⊃ ⊂⊕  ∪⊕ 

℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕⊗∅  ∉⊆  ∪⊕ ⊆ℑ   ℑ  ⊃ ∉ 

∉∅ ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘ ℑ∈⊗ ∪⊕ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘ � ° ⊕ 2 

 ∏⊆⊕ ∪⊕ ⊆ℑ  ∉∅ °≤ ≥ ⊃ ∈  ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ ℑ ℘ ⊃  µ ∠ � 

 ∪ℑ ∉∅ ∪⊕ ∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘ ⊃  µ ∩ �ℑ∈⊗ ∪ℑ ∉∅  ∪⊕  ⊕ 2 

 ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘ ⊃  µ ℘ � ∪⊕  ⊕ ∅∉ ⊕ ∪⊕ ℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘ 2 

 ⊃ √⊃  ∧ � ρ ℘ ∠ � ⊃ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ∧  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩� ρ ℘ ∠ � � µ ℘ 

� µ ∩ � µ ∠ �#��� � � µ ∠ � × ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ≡℘ ∉∈ ⊕∈ 

∉∈  ∪⊕ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗ ∏ ℘  ⊃ √⊃  ∧ ∉∅ ∪⊕ ⊕  ∏ ⊂  2 

⊕⊗℘ ⊕  ℑ⊆⊃ ℘ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

ϒ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ∪⊕⊗ ⊕∈ ⊃  ∧ ℑ∈⊗℘ ⊕  ℑ⊆⊃ ℘∠  ∉2 

⊗ ∏ ℘  ⊃ √⊃  ∧ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕  ℑ⊆⊃ ℘ ∩⊕∈⊕  ℑ ⊂ ⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕⊗ 

⋅∪⊕∈  ∪⊕ ≡℘ ∉∈ ⊕∈ ⊃ ∈℘  ⊕ ℑ  ⊕⊗∅∉ℑ ⊕  ⊃ ⊕ ∉∅ ⊕ ℑ ℘  ⊃ ∉∈ 

⊃ ∈√∉ ⊂√⊃ ∈∩ ≡ ⋅⊃  ∪ → � ℑ∈⊗∩ℑ √∉ ⊂ℑ  ⊃ ⊂⊕∉∅ °≤≥ ∉℘ ℘ ∏   ⊕⊗ 

⊗∏  ⊃ ∈∩ ∪⊕ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉℘ ⊕  � × ∪⊕ ∪ ⊃ ∩∪⊕ ⊗ ⊕∈ ⊃  ∧ ℘ ℑ∈ 

ℜ ⊕⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ ℑ  ∪ℑ  ∪⊕ ⊆ℑ ⊃ ∈ ∠  ∉⊗∏ ℘  ∉∅ ≡� ≡ →� 

∪ℑ√⊕ ℑ ∪ ⊃ ∩∪⊕  ⊗ ⊕∈ ⊃  ∧ � Θ ≡ → � � � �� ∩#℘⊆ � � � � × ∪⊕ 

∪ ⊃ ∩∪⊕ ℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ℘ ℑ∏  ⊕⊗ℜ ∧ ≡℘ ℑ∈ ⊕ ℑ  ⊃ ⊂∧ ℜ ⊕ 

∏∈⊗ ⊕    ∉∉⊗ℑ  ∪⊕⊃ ∈  ∉⊗∏ ℘  ⊃ ∉∈ ∉∅ ∈∉∈2√∉ ⊂ℑ  ⊃ ⊂⊕ ≡ℑ∈⊗ 

 ∪⊕ ⊕  ∏ ⊂  ⊕⊗℘ ∉⊆∠∉∏∈⊗ �♥⋅ℑ ⊕ ℑ  ∧  ∉ ∅ ⊃ ∈⊗ ∪ℑ  ∪⊕ 

℘ ⊕  ℑ⊆⊃ ℘ ∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ⋅∉∏ ⊂⊗ ℜ ⊕ ��� � ⋅∪⊕∈  ∪⊕ √∉ ⊂ 2 

∏⊆⊕ ℑ  ⊃ ∉ ∉∅ ≡ �°≤≥ ⋅ℑ �� � ∅  ∉⊆ ƒ⊃ ∩� � �♥℘ ∉∏ ⊂⊗ 

ℜ ⊕⊃ ⊆∠  ∉√⊕⊗∅  ∉⊆  ∪⊕ ÷ ″ ⁄ ∠ℑ   ⊕  ∈ ∉∅ ≡�� �ƒ⊃ ∩� �� � 

×∉ ∪ℑ√⊕ℑ℘ ∉∈  ℑ   � ∪ℑ ∉∅ ≡� ⋅ℑ  ∪∉⋅∈ ℑ   ∪⊕ ℑ⊆⊕ 

 ⊃ ⊆⊕� 

# � � � # ∂ ∉ ⊂1��  λ 1�    ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅∨⊃  ℘ ∉∈⊃ ∏⊆ ⊃ ∈ ∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∉∅ ∠∉ ⊂∧℘ ℑ  ℜ∉ ⊃ ⊂ℑ∈⊕ ⊗ ⊕  ⊃ √⊕⊗℘ ⊕  ℑ⊆⊃ ℘ 



Φ ιγ .4  ♥∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡℘ ∉∈ ⊕∈∉∈ ⊗ ⊕∈ ⊃  ∧ ℑ∈⊗ 

℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ∉∅ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘  

Φ ιγ .5  ÷ ″ ⁄ ∠ ℑ   ⊕  ∈∉∅ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉⊗∏ ℘   
�ℑ � ) ≡� ��ℜ � ) ≡��

  × ∪⊕  ⊕ ∅∉ ⊕�⊃ ∅ ≤ � � ⋅ℑ ⊗ ⊕∈∉ ⊕⊗ ℑ ∅  ⊕ ⊕ ℘ ℑ  ℜ∉∈ � 

≤ ♦ � �∩ � ℑ ∩ℑ √∉ ⊂ℑ  ⊃ ⊂⊕ ∉∅ °≤ ≥ ⊗∏  ⊃ ∈∩ ∠∧ ∉ ⊂∧ ⊃ � ∪⊕ 

∠∧ ∉ ⊂∧ ⊃  ⊕ ℑ ℘  ⊃ ∉∈ ∉∅ °≤≥ ℘ ∉∏ ⊂⊗ℜ ⊕ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ⊃⊆∠ ⊂∧ ℑ  

 ∪⊕∅∉ ⊂ ⊂∉⋅� 

°≤≥� � ψ ≥⊃ ≤� � � ≤� � � ≤ ♦ � �∩� ��� 

♦∉⋅⊕ √⊕ � ⋅∪⊕∈ ℑ℘  ⊃ √⊕ ∅ ⊃ ⊂ ⊂⊕  ≡ ⋅ℑ  ℑ⊗⊗ ⊕⊗ ⊃ ∈ 

°≤≥ �ℑ ⊕  ⊃ ⊕ ∉∅  ⊕ ℑ ℘  ⊃ ∉∈ ℑ⊄⊕ ∠ ⊂ℑ℘ ⊕ ⋅⊃  ∪ √ℑ  ⊃ ∉∏  ⊕ 2 

ℑ ℘  ⊃ ∉∈ ℜ∧∠  ∉⊗∏ ℘  ⊗ ∏  ⊃ ∈∩ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉℘ ⊕   

≡ � � � ≤ ♦ � �∩� ψ ≡ α ≤ β � � � � ♦ � �∩� ��� 

≡ � � � ≤� � ψ ≡ α ≤ β � � ��� 

≡ � � � ����� → � �∩� ψ ≡ ξ → ψ � � ��� 

× ∪⊕ ∉ ℑ ⊂  ⊕ ℑ ℘  ⊃ ∉∈ ⋅∉∏ ⊂⊗ ℜ ⊕ 

°≤≥� � � ≡ � � � → � �∩� ψ 

≥⊃ ≤� � � ≡ α ≤ β � � � ≡ ξ → ψ � � � ♦ � �∩� ��� 

⋅∪⊕  ⊕  ≡ α ≤ β ℑ∈⊗ ≡ ξ → ψ ⊆⊕ ℑ∈  ∪⊕   ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ⊃ ℘ 

ℑ∈⊗ ∈∉∈  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ⊃ ℘℘ ∉⊆∠∉∏∈⊗  ℜ ⊕  ⋅⊕ ⊕∈ ≡ℑ∈⊗ ≤ 

ℑ∈⊗ →� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ƒ ∉⊆ ƒ⊃ ∩�� � ∪⊕ ∅ ⊃ ∈ℑ ⊂ ∠  ∉⊗∏ ℘  

∉∅ ≡ℑ ∅  ⊕ ℘ ∉ 2∠∧ ∉ ⊂∧ ⊃ ⊃  ≡ →� ƒ∏   ∪⊕ ⊆∉ ⊕�  ∉⊆⊕ 

ℑ ℘  ⊃ √⊕∅ ⊃ ⊂ ⊂⊕ ℘ ℑ∈  ⊕ ℑ ℘ ⋅⊃  ∪ °≤≥ ⊗ ⊕  ⊃ √⊕⊗ ≥⊃ ≤  ∉ ∅∉⊆ ℑ 

∈⊕⋅ ℘ ∉⊆∠ ∉∏∈⊗ ∠∪ℑ  ⊕�⊂⊕ ℑ⊗ ∉ ∈⊕⋅ √∉ ⊂∏⊆⊕⊕ ∅ ∅ ⊕ ℘  � 

3 .4  Ινφλυενχε οφ Ζρ χοντεντ ον µ εχηανιχαλ προπερ2 

τιεσ οφ ρεσυλτεδ χεραµιχσ 

× ⋅∉ ℑ⊗ √ℑ∈ ℑ∩⊕ ∉∅ℑ⊗⊗ ⊃ ∈∩ℑ ℘  ⊃ √⊕∅ ⊃ ⊂ ⊂⊕ ⊃ ∈  ∪⊕∠  ⊕ 2 

℘ ∏   ∉ℑ  ⊕ ⊕¬∠⊕ ℘  ⊕⊗� ƒ⊃    � ℑ  ⊆⊕∈ ⊃ ∉∈⊕⊗ ℑℜ ∉√⊕� ∪⊕ 

℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ∉∅  ∪⊕ ∠  ⊕ ℘ ∏   ∉⊃ ∈℘  ⊕ ℑ  ⊕  ⋅∪ ⊃ ⊂⊕ 

 ∪⊕ ∪ ⊃ ∈⊄ℑ∩⊕⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∏∠∉∈ ∠∧ ∉ ⊂∧ ⊃ �≥⊕ ℘ ∉∈⊗ ⊂∧ � ∪⊕ 

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

ℑ  ∪ ⊕ ⊕ 2∠ ∉ ⊃ ∈ℜ ⊕∈⊗ ⊃ ∈∩   ⊕∈∩  ∪�℘ ∉∏ ⊂⊗ℑ ⊂  ∉ ℜ ⊕ ⊃ ∩∈⊃ ∅ ⊃ 2 

℘ ℑ∈ ⊂∧ ⊃⊆∠  ∉√⊕⊗� × ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡℘ ∉∈ ⊕∈∉∈  ∪⊕ 

 ∪ ⊕ ⊕ 2∠ ∉ ⊃ ∈ℜ ⊕∈⊗ ⊃ ∈∩    ⊕∈∩  ∪ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕  ℑ⊆⊃ ℘  

⊃ ⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � � 

Ταβλε 2  ♥∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ≡℘ ∉∈ ⊕∈∉∈  ∪  ⊕ ⊕ 2∠∉ ⊃ ∈ 

ℜ ⊕∈⊗ ⊃ ∈∩   ⊕∈∩  ∪ ∉∅ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘  

≥∠ ⊕ ℘ ⊃ ⊆⊕ ∈ ω�≡ �°≤≥� 3 

� � 
Θ 

3 3 

��∩ #℘⊆ � � � 

ƒ⊂⊕ ¬∏  ℑ ⊂    ⊕ ∈∩  ∪ 
� ↑ °ℑ 

≡� � � � �� �� � � ? � � �� 

≡�� �� � � �� �� � � ? � � �� 

≡�� �� � � �� �� � � ? � � �� 

≡�� �� � � �� �� � � ? � � �� 

≡�� �� � � �� �� � � ? �� � � 

≡�� �� � � �� �� � � ? �� � � 

≡�� �� � � �� ��� ? �� � �

 3 ) ♥∈ ∩  ⊕ ⊕ ∈ ℘ ∉⊆∠ ℑ ℘  � 3 3 ) ⁄⊕ ∈ ⊃  ∧ ∉ ∅ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉⊗ ∏ ℘ 

  × ∪⊕   ⊕∈∩  ∪ ∉∅ ≡��  ⊕ ℑ ℘ ∪⊕⊗ ��� ↑ °ℑ� ⋅∪ ⊃ ℘ ∪⊃  

� � �  ⊃ ⊆⊕ ∉∅ ∪ℑ ∉∅ ≡� � × ∪⊕⊕   ⊕∈ ⊃ ℑ ⊂⊕ ∅ ∅ ⊕ ℘ ∉∅ ∪⊕ ≡ 

∅ ⊃ ⊂ ⊂⊕  ℘ ∉∏ ⊂⊗ ℜ ⊕ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ ⊃ ∈ ∉  ∪  ⊕ ⊕ ℑ  ∠ ⊕ ℘  � ƒ⊃    � 

 ∪⊕ ∧ ℑ ℘ ℑ ℘  ℑ ℘ ⊄2  ∉∠∠ ⊕   ∪  ∉∏ ∩∪ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈∅∉⊆2 

⊃ ∈∩ ≤ ℑ∈⊗ →℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ∠  ∉⊗∏ ℘   ∉ ∠  ⊕ √⊕∈  ∪⊕⊗ ⊕√⊕ ⊂ 2 

∉∠⊆⊕∈∉∅ ℘  ℑ ℘ ⊄ ∪ ∉∏ ∩∪  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕ � ≥⊕ ℘ ∉∈⊗ ⊂∧ � 

 ∪⊕⊗ ⊕∈ ⊃  ∧ ∉∅ ∪⊕ ⊕  ∏ ⊂  ⊕⊗℘ ⊕  ℑ⊆⊃ ℘ ⊃ ∈℘  ⊕ ℑ  ⊕ ℜ ∧ ⊃ ∈  ∉2 

⊗ ∏ ℘ ⊃ ∈∩ ≡�  ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ∠ ∉ ∉ ⊃  ∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � × ∪⊕ 

 ∪ ⊃  ⊗� ∪⊕∠ ∉ ∉ ⊃  ∧ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ∈⊗ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

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

∠  ∉√⊕⊗∅  ∉⊆  ∪⊕ ≥∞ ↑ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ∉∅  ∪⊕  ⊕  ∏ ⊂  ⊕⊗ ℘ ⊕ 2 

 ℑ⊆⊃ ℘ � ƒ⊃ ∩���ℑ�  ∪∉⋅ ∪⊕ ∅  ℑ ℘  ∏  ⊕  ∏  ∅ℑ ℘ ⊕ ∉∅ ≡� 

� ⋅⊃  ∪∉∏ ≡ � ⋅⊃  ∪ ℑ⊂∉∉ ⊕ ℜ ∉∈⊗ ⊃ ∈∩ ℜ ⊕  ⋅⊕ ⊕∈ ∠ ∉⋅⊗ ⊕  � 

⊃   ⊕∩∏ ⊂ℑ ∠∉ ⊕ ∪ℑ∠ ⊕ℑ∈⊗∠∉∉∠∉ ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ � × ∪⊕  ⊕ 

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

⊂∉⋅ ∅ ⊂⊕¬∏  ℑ ⊂    ⊕∈∩  ∪� ϒ ℘ ∉⊆∠ ℑ  ⊃  ∉∈ �  ∪⊕ ∅  ℑ℘  ∏  ⊕ 

 ∏  ∅ℑ ℘ ⊕ ∉∅ ≡�� �  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ � � ⊗ ⊕⊆∉∈   ℑ  ⊕  

℘ ⊂∉ ⊕ ℜ∉∈⊗ ⊃ ∈∩ ∉∅  ∪⊕ ∠∉⋅⊗ ⊕  �  ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕    ⊕   

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℘ ∉∏ ⊂⊗ ℜ ⊕⊕ ⊂ ⊃ ⊆⊃ ∈ℑ  ⊕⊗ℑ∈⊗ ⊕  ∏ ⊂  ⊃ ∈ ℑ ∪ ⊃ ∩∪ 

∅ ⊂⊕¬∏  ℑ ⊂    ⊕∈∩  ∪� ♦∉⋅⊕ √⊕ �⊂∉∈∩ ℘  ℑ ℘ ⊄ℑ ⊂ ∉ ⊕¬ ⊃   ⊃ ∈ 

 ∪⊕ ⊆ℑ   ⊃ ¬ � × ∪⊕  ⊕ ℑ  ∉∈ ⊆⊃ ∩∪ ℜ ⊕ ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩  ⋅∉� 

↓∈⊕⊃   ∪⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅  ∪⊕ ⊆ℑ ⊂ ⊕¬∠ℑ∈ ⊃ ∉∈ � ≤ × ∞� 

⊆⊃ ⊆ℑ  ℘ ∪ ℜ ⊕  ⋅⊕ ⊕∈ ∈⊃   ⊃ ⊗ ⊕�� � � ≅ �� � � ↔ � � � ℑ∈⊗ �∉ � 

℘ ℑ  ℜ ⊃ ⊗ ⊕�� �� ≅ �� � � ↔ � � � ∉∅ ≡ℑ∈⊗  ∪⊕ ≥⊃ ≤ ⊆ℑ   ⊃ ¬ 

�� �� ≅ �� � � ↔ � � � � ≤ ℑ ℘ ⊄ ⋅∉∏ ⊂⊗ ∅∉⊆ ⋅∪ ⊃ ⊂⊕  ∪⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ℑ ∅  ⊕  ∠∧ ∉ ⊂∧ ⊃ � × ∪⊕ ∉ ∪⊕ ⊃  

 ∪ℑ  �ℑ  ⊆⊕∈ ⊃ ∉∈⊕⊗ ℑℜ∉√⊕� ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈ ℑ ℘  ⊃ √⊃  ⊃ ⊕ ℜ ⊕ 2 

 ⋅⊕ ⊕∈ ≡ℑ∈⊗ ∪⊕∩ ℑ √∉ ⊂ℑ  ⊃ ⊂⊕�∅  ⊕ ⊕℘ ℑ  ℜ ∉∈ �ℑ∈⊗ ∈⊃   ∉2 

∩ ⊕∈ ⊗∏  ⊃ ∈∩ ∠∧ ∉ ⊂∧ ⊃  ∉∅ °≤ ≥ � ℑ  ⊕  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ⊂∉⋅ � 

× ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈ ⋅∉∏ ⊂⊗ ∈∉ℜ ⊕∩ ⊃ ∈ ∏∈ ⊃ ⊂  ∪⊕ ∠∧ ∉ ⊂∧ ⊃  ∉∅ 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ         ⁄⊕ ℘�����



Φ ιγ .6  ≥∞ ↑ ∅  ℑ ℘  ∉∩  ℑ∠∪∉∅ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉⊗∏ ℘   
�ℑ � ) ≡� ��ℜ � ) ≡�� 

°≤≥ ⊃ ℑ ⊂⊆∉ ℘ ∉⊆∠ ⊂⊕  ⊕� × ∪⊕ℜ ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ ∅∉⊆⊕⊗℘ ⊕  ℑ⊆⊃ ℘ 

∅  ℑ⊆⊕ ⋅∉∏ ⊂⊗ ℜ ⊕ ⊗ ⊕    ∉∧⊕⊗ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ∪⊕ √∉ ⊂∏⊆⊕ ⊕¬2 

∠ ℑ∈ ⊃ ∉∈ ℑ ∅  ⊕  ∪⊕  ⊕ ℑ ℘  ⊃ ∉∈� ≥∉  ∪⊕ ℘  ℑ ℘ ⊄ ∅∉⊆⊕⊗� 

ℑ∈⊗ ∪⊕∅ ⊂⊕¬∏  ℑ ⊂    ⊕∈∩  ∪ ∉∅ ≡�� ⊃ ∈∉∪ ⊃ ∩∪� ×∉ ⊗ ⊕ 2 

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

℘ ⊕  ℑ⊆⊃ ℘ �  ∏ ⊃  ℑℜ ⊂⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ℑ⊆∠  ∪∉∏ ⊂⊗ ℜ ⊕ ℘ ∪∉2 

 ⊕∈ � 

3  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ∪⊕ℑ ℘  ⊃ √⊕∅ ⊃ ⊂ ⊂⊕ ≡⊃ ∈ °≤ ≥2≥⊃ ≤ ℘ ∉⊆∠ ∉ ⊃  ⊕ ℘ ℑ∈ 

⊃ ∈℘  ⊕ ℑ  ⊕ ∪⊕⊗ ⊕∈ ⊃  ∧ ∉∅ ∪⊕∩  ⊕ ⊕∈ ℘ ∉⊆∠ ℑ ℘  � × ∪⊕∪ ⊃ ∩∪⊕  

 ∪⊕ ≡℘ ∉∈ ⊕∈ ⊃ � ∪⊕⊂∉⋅⊕  ∪⊕ ∠∉ ∉ ⊃  ∧ ∉∅ ∪⊕ ∩  ⊕ ⊕∈ 

℘ ∉⊆∠ℑ ℘ ⋅⊃ ⊂ ⊂ ℜ ⊕� 

�� × ∪⊕ ≡∅ ⊃ ⊂ ⊂⊕ ⊃ ∈℘  ⊕ ℑ  ⊕  ∪⊕  ∪ ⊃ ∈⊄ℑ∩ ⊕ ∉∅  ∪⊕ 

∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘ ℑ ∅  ⊕ ∠∧ ∉ ⊂∧ ⊃ � × ∪⊕∪ ⊃ ∩∪⊕  ∪⊕ ≡℘ ∉∈2 

 ⊕∈ ⊃ � ∪⊕⊂ℑ  ∩ ⊕  ∪⊕⊂ ⊃ ∈⊕ ℑ  ∪  ⊃ ∈⊄ℑ∩ ⊕ ⋅⊃ ⊂ ⊂ ℜ ⊕�

  �� × ∪⊕ ≡∅ ⊃ ⊂ ⊂⊕ ℘ ℑ∈ ⊃ ∈℘  ⊕ ℑ  ⊕ ∪⊕℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘ 2 

 ⊃ √⊃  ∧ ∉∅ °≤ ≥ � × ∪⊕℘ ⊕  ℑ⊆⊃ ℘∠  ∉⊗∏ ℘  ⊃ √⊃  ∧ ⋅⊃ ⊂ ⊂ ℜ ⊕��� � 

⋅∪ ⊃ ⊂⊕ ∪⊕ √∉ ⊂∏⊆⊕ ℑ  ⊃ ∉ ∉∅ ≡ �°≤≥ ⊃ �� � � 

�� × ∪⊕ ≡ ∅ ⊃ ⊂ ⊂⊕  ℘ ℑ∈ ⊕∈∪ℑ∈℘ ⊕  ∪⊕  ∪ ⊕ ⊕ 2∠∉ ⊃ ∈ 

ℜ ⊕∈⊗ ⊃ ∈∩   ⊕∈∩  ∪ ∉∅ ∪⊕℘ ⊕  ℑ⊆⊃ ℘  ⋅⊃  ∪ ∪⊕   ⊕∈∩  ∪ ∉∅ 

��� ↑ °ℑ ⋅∪⊕∈  ∪⊕ √∉ ⊂∏⊆⊕ ℑ  ⊃ ∉ ∉∅ ≡ �°≤≥ ⊃ �� � � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ⁄ ⊃ ⊕  ⊆ℑ  ≥ � ° ⊕ ℘ ⊕  ℑ⊆⊃ ℘ °∉ ⊂∧⊆⊕  � °ℑ   � ° ⊕  ⊕ ∈ � ℑ∈⊗ 

ƒ∏  ∏  ⊕≈ ↑  � ϒ ⁄2ϒ ��� ���� � 

≈�  °⊕  ⊕ ♣ ℑ∈⊗≥⊕ ⊃ ℜ ∉ ⊂⊗ ↑ � ↑ ∉⊗ ⊕ ⊂ ⊃ ∈∩∉ ∅ ⊗ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂℘ ∪ ℑ∈∩ ⊕  

⊗∏  ⊃ ∈∩ ∠ ∉ ⊂∧⊆⊕  2℘ ⊕  ℑ⊆⊃ ℘ ℘ ∉∈√⊕   ⊃ ∉∈ ∅ ∉ ℜ∏ ⊂⊄ ℘ ∉⊆∠ ∉∈⊕ ∈ 

∅ ℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ≈♠  �♠ ↑ ℑ  ⊕ ≥℘ ⊃����� ��� ����� � ���� � 

≈�  ⁄ ⊃ ⊕  ⊆ℑ ≥ � → ℑ  ∪ℑ∈ ′ � ⁄ℑ√⊃ ⊗ ° �⊕ ℑ ⊂� ° ⊕ ℘ ⊕  ℑ⊆⊃ ℘∠ ∉ ⊂∧2 

⊆⊕ ℑ /  ⊕ ℑ∩ ⊕ ∈  0 ⊃ ∈  ∪⊕ ∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅ ℘ ⊕  ℑ⊆⊃ ℘ ≈♠ � ♠ 

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

≈�  °⊕  ⊕  ♣ � ϒ℘  ⊃ √⊕ 2∅ ⊃ ⊂ ⊂⊕  2℘ ∉∈  ∉ ⊂ ⊂⊕ ⊗ ∠∧ ∉ ⊂∧ ⊃  ∉ ∅ ∠  ⊕ ℘ ⊕  ℑ⊆⊃ ℘ 

∠∉ ⊂∧⊆⊕  ≈♠  �♠ ϒ ⊆ ≤⊕  ℑ⊆ ≥∉℘����� ������ ���� � 

��� � 

≈�  °⊕  ⊕ ♣ � → ⊕ ℑ ∈⊕  ∪ ℑ∠ ⊕∅ ∉⊆⊃ ∈∩ ∉ ∅ ℘ ⊕  ℑ⊆⊃ ℘℘ ∉⊆∠∉∈⊕ ∈  

ℜ∧ ∠∧ ∉ ⊂∧ ⊃  ∉ ∅ ∠ ∉ ⊂∧⊆⊕  2∅ ⊃ ⊂ ⊂⊕  ⊆⊃ ¬ ∏  ⊕  ≈ ♠ � ℘ ∅ ⊃ �′⊕  

⁄↔♣ ����� ������ ���� � ��� � 

≈�  ⁄ ⊃ ⊕  ⊆ℑ ≥ � ♦⊕ ⊃ ∈ ⊃ ℘ ∪ ←� ≤∪  ⊃   ⊃ ∈⊕ ϒ ≥ �⊕ ℑ ⊂� ≤ ∪ ⊕⊆⊃ ℘ ℑ ⊂ 

⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅∠  ⊕ ℘ ⊕  ℑ⊆⊃ ℘∠ ∉ ⊂∧⊆⊕  � ∪⊕ ⊃  ⊕ ℑ ℘  ⊃ ∉∈ ⋅⊃  ∪ 

  ℑ∈ ⊃  ⊃ ∉∈ ⊆⊕  ℑ ⊂ ℘ ∉⊆∠ ⊂⊕ ¬⊕ ℑ∈⊗  ℑ∈ ⊃  ⊃ ∉∈ ⊆⊕  ℑ ⊂ ∠ ∉⋅⊗ ⊕   

≈♠  �♠♥∈∉ ∩ ℑ∈⊃ ℘ℑ∈⊗ ↓ ∩ ℑ∈∉⊆⊕  ℑ ⊂ ⊂ ⊃ ℘°∉ ⊂∧⊆⊕  ����� �� 

��� ��� � �� � 

≈�  ×∉ℜ ⊃ ℑ  ∞ � ↑⊃ ℘ ∪ ℑ ⊕ ⊂ ≥ � ↓  ∉ ♠�⊕ ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊗ ⊕ 2 

√⊕ ⊂∉∠⊆⊕ ∈∉∅ ∉¬∧℘ ℑ  ℜ ⊃ ⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊕  ⊗ ∏  ⊃ ∈∩ ℑ ℘  ⊃ √⊕ 2∅ ⊃ ⊂ ⊂⊕  2 

℘ ∉∈  ∉ ⊂ ⊂⊕ ⊗ ∠ ∉ ⊂∧⊆⊕  ∠∧ ∉ ⊂∧ ⊃  ≈ ♠ � ♠ ϒ ⊆ ≤⊕  ℑ⊆ ≥∉℘� 

���� ������ ���� � ��� � 

≈�  ≥∏∈∩ ♦ ≠ � ″⊃ ℘ ∪ ℑ  ⊗ ∞ ″ ℑ∈⊗ ≥ ⊕ ∠∪ ⊕ ∈ ≤ ⁄ � °∧ ∉ ⊂∧ ⊃ ∉ ∅ 

 ⊃  ℑ∈⊃ ∏⊆2 ⊆⊕  ℑ ⊂ 2∅ ⊃ ⊂ ⊂⊕ ∠∉ ⊂∧� ⊃ ∉¬ℑ∈⊕ � ∠  ⊕ ℘ ⊕  ℑ⊆⊃ ℘∠∉ ⊂∧⊆⊕  � 

⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ℑ  ⊆∉ ∠∪ ⊕  ⊕∉∈ ∠∧ ∉ ⊂∧ ⊃ ∠  ∉⊗ ∏ ℘ ℘ ∪ ⊕⊆⊃    ∧ ≈♠  � 

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

≈�  ≡ ♦ ↓ ∝ ≠ �♠ ♥ϒ →♣ ⁄ ←� × ϒ →♣ ≥ ♦ �⊕ ℑ ⊂�≤∉⊆∠ ∉ ⊃  ⊃ ∉∈ 

ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ⊆∏ ⊂  ⊃ ∠∪ℑ  ⊕ ℘ ⊕  ℑ⊆⊃ ℘  ∉ℜ  ℑ ⊃ ∈⊕ ⊗ ℜ∧ 

∠∧ ∉ ⊂∧ ⊃  ∉ ∅ ∠ ∉ ⊂∧⊆⊕  2∅ ⊃ ⊂ ⊂⊕  ⊆⊃ ¬ ∏  ⊕  ≈♠ � × ∪ ⊕ ≤ ∪ ⊃ ∈⊕  ⊕ 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � ���� � � 

��� ���� � ��� � 

≈��  ∞ ⊃ ⊄ ≤ ↑ ℑ∈⊗ • ∉ ⊂ ∅∩ ℑ∈∩ ♣ � ° ⊕ ℘ ⊃  ⊕ ∈∉∈⊗ ⊕    ∏ ℘  ⊃ √⊕ ⊗ ⊕ 2 

 ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊕⊗ ⊕ ∈ ⊃  ∧ ∉ ∅ ∠∉ ∉∏ ℘ ⊕  ℑ⊆⊃ ℘ ≈♠  �♠ ϒ ⊆ 

≤⊕  ℑ⊆ ≥∉℘����� ������ ����� � ���� � 

≈��  ÷♥∞ ≡ ƒ � ≤ ♦ ∞→ ≡ ♦ � ← ♥ ≠ ± �⊕ ℑ ⊂� ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ 

ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ⊃ ∈ ∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉∅ ∠ ∉ ⊂∧℘ ℑ  ℜ∉ ⊃ ⊂ℑ∈⊕ ⊗ ⊕  ⊃ √⊕ ⊗ ℘ ⊕ 2 

 ℑ⊆⊃ ℘ ≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ∪ ⊕ ≤ ∪ ⊃ ∈⊕  ⊕ ≤⊕  ℑ⊆⊃ ℘≥∉℘ ⊃ ⊕  ∧ ��⊃ ∈ 

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

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�    ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅∨⊃  ℘ ∉∈⊃ ∏⊆ ⊃ ∈ ∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∉∅ ∠∉ ⊂∧℘ ℑ  ℜ∉ ⊃ ⊂ℑ∈⊕ ⊗ ⊕  ⊃ √⊕⊗℘ ⊕  ℑ⊆⊃ ℘ 


