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

Εφφεχτσ οφ αρχ2εξχιτεδ υλτρασονιχ ον 

µιχροστρυχτυρεσ ανδ προπερτιεσ οφ ωελδ 
≠ 

≡ ♦ ϒ →♣ ≤∪∏∈2⊂⊕ ⊃ �张春雷� � • ∝ ↑⊃ ∈2 ∪⊕∈∩�吴敏生� � ♦ ↓ →♣ ≠ ∏ 2∠ ⊃ ∈∩�洪玉萍� � 

← ♥ ← ∏ 2 ⊆⊃ ∈∩�李路明� � ≡ ♦ ϒ →♣ ≠ ℑ∈2⊇ ∏∈�张雁军� 

�⁄⊕ ∠ ℑ   ⊆⊕∈∉∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� × ⊃ ∈∩∪∏ ℑ ∝∈⊃ √⊕   ⊃  ∧ � ′⊕ ⊃ ⊇ ⊃ ∈∩ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ×∉ ℘ ∉∈  ∉ ⊂  ∪ ⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ∉ ∅ ⊆⊕  ℑ ⊂� ℑ ∈⊕⋅ ⊆⊕  ∪ ∉⊗� ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘� ⋅ℑ  ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗� ϒ ∪ ⊃ ∩∪ 2∅  ⊕ 2 

∇∏ ⊕ ∈℘ ∧ ⊕ ¬℘ ⊃  ⊃ ∈∩ ∏ ∠∠ ⊂∧ ⋅ℑ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ℑ ⊂ ⊂∧ ℘ ∉∏∠ ⊂⊕ ⊗ ⋅⊃  ∪ ℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂ ⋅⊕ ⊂⊗ ⊃ ∈∩ ∏ ∠∠ ⊂∧ � ϒ∈ ℑ  ℘ 2⊕ ¬℘ ⊃  ⊕ ⊗∏ ⊂   ℑ  ∉∈⊃ ℘⊕⊆⊃  2 

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

 ∏ ℜ⊆⊕  ∩ ⊕ ⊗ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩ ℑ∈⊗ ≤ ↓ � ∩ ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕ ⊗ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩� × ∪⊕⊕ ∅ ∅ ⊕ ℘  ∉ ∅ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘∉∈  ∪ ⊕   ∏ ℘  ∏  ⊕ ℑ∈⊗∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ 

 ∪ ⊕ ⋅⊕ ⊂⊗�⊃ ∈℘ ⊂∏⊗ ⊃ ∈∩ ∪ ⊕∅∏  ⊃ ∉∈ ∨∉∈⊕�℘ ∉ℑ   ⊕ ∩  ℑ ⊃ ∈ ∨∉∈⊕ℑ∈⊗ ∪ ⊕ ℑ ℑ ∅ ∅ ⊕ ℘  ⊕ ⊗∨∉∈⊕ � ⋅⊕  ⊕  ∏ ⊗ ⊃ ⊕ ⊗� × ∪ ⊕ ⊕  ∏ ⊂   ∪∉⋅  ∪ℑ ⊆∉ ⊕ 

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

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

[ Κεψ ωορδσ] ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘� ⊕ ∅ ⊃ ∈⊕ ⊗ ∩  ℑ ⊃ ∈ �∅∏  ⊃ ∉∈ ∨∉∈⊕�℘ ∉ℑ   ⊕ ∩  ℑ ⊃ ∈ ∨∉∈⊕� ∪ ⊕ ℑ ℑ ∅ ∅ ⊕ ℘  ⊕ ⊗∨∉∈⊕ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

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

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

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

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

↓∈⊕⊃  ∪⊕℘ ∪⊕⊆⊃    ∧ ⊆⊕  ∪∉⊗ ⋅∪ ⊃ ℘ ∪ ℑ⊗⊗ ℑ ⊂  ⊕  ℑ∈ ⊃ ∈ ∉ 

 ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊕  ℑ ⊂ ≈� � � � ∪∉⋅⊕√⊕ � ⊕ ∅ ⊃ ∈⊕⊆⊕∈⊕ ∅ ∅ ⊕ ℘ ∉∅ 

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

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

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

⊆⊕  ∪∉⊗ ≈� ∗ � �♥∈  ∪ ⊃  ⊆⊕  ∪∉⊗� ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊕¬ ⊕  ∈ℑ ⊂ ∠∪∧ ⊃ 2 

℘ ℑ ⊂∅ ⊃ ⊕ ⊂⊗� ∏ ℘ ∪ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ � ℑ∩ ⊃  ℑ  ⊃ ∉∈ ℑ∈⊗ ⋅∉ℜℜ ⊂⊕ ℑ  ⊕ 

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

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

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

ℑ ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ⋅ℑ∧ 
≈� � � � 

♦∉⋅⊕ √⊕ �∏ ∠ ∉ ∈∉⋅ �∏ ⊂   ℑ  ∉∈⊃ ℘⊕∈⊕  ∩∧ ∉∅ ∠ ⊃ ⊕ ∨∉2 

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

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

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

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

ℑ⊗ ⊇ ∏   � ↓∈⊂∧ ⋅∪⊕∈  ∪⊕  ⊕  ∉∈ℑ∈℘ ⊕ ∉∅ ⊄⊕ ∧ ℘ ∉⊆∠∉∈⊕∈ 

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

ℜ  ℑ  ⊃ ∉∈  ∧  ⊕⊆ ∉℘ ℘ ∏  � ∏ ⊂   ℑ  ∉∈⊃ ℘⊕∈⊕  ∩∧ ℘ ℑ∈ ℜ ⊕ ∩ ⊕∈2 

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

⊆ℑ∈∏ ∅ ℑ℘  ∏  ⊕ ℑ∈⊗ ℑ⊗ ⊇ ∏   ⊆⊕∈∉∅ ⊗ ⊕ √⊃ ℘ ⊕ ℑ  ⊕ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  � 

∩⊕∈⊕  ℑ ⊂ ⊂∧ � ℘ ∪ℑ∈∩ ⊃ ∈∩ ∏ ⊂   ℑ  ∉∈⊃ ℘ ∅  ⊕∇∏ ⊕∈℘ ∧ ⊆⊕ ℑ∈  ⊕ 2 

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

℘ ∉∈√⊕∈⊃ ⊕∈℘ ⊕∅∉ ⊕ ⊂⊕ ℘  ⊃ ∉∈ ∉∅ ∪⊕ ∉∠  ⊃⊆ℑ ⊂ ∅  ⊕ ∇∏ ⊕∈℘ ∧ 
≈� � 

↓∈  ∪⊕ ∉ ∪⊕  ∪ℑ∈⊗� ∪ ⊃ ∩∪ 2 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊕  ∉ ⊃ ∉∈ ℑ∈⊗ 

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

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

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

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

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

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

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

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

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

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

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

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

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

 ℑ∈∩ ⊕ ∉∅ ∅  ⊕ ∇∏ ⊕∈℘ ∧ ℑ∈⊗ ⊃  ℑ⊗ ⊇ ∏   ⊕⊗ ⊃ ∈  ⊕ ℑ ⊂ 2 ⊃⊆⊕� ℜ∏  

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂  ∧  ⊕⊆ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ϒ 

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

∅  ∉⊆ ℑ∏⊗ ⊃ ∉ ∅  ⊕ ∇∏ ⊕∈℘ ∧  ∉  ⊕ √⊕  ℑ ⊂ ∪∏∈⊗  ⊕⊗ ∪∉∏  ℑ∈⊗ ♦∨ 

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

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

≥ϒ • � ∏ ℜ⊆⊕  ∩ ⊕⊗ ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩� ℑ∈⊗ ≤ ↓ � ∩ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ 

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

 ⊃ ∈∩⊂ ⊃ ∈⊕� °≡ × ϒ ∞   ℑ∈ ⊗∏ ℘ ⊕ ∉∅ ∪ ⊃ ∩∪ 2⊂⊕√⊕ ⊂  ⊕∈ ⊃  ⊃ √⊃  ∧ 

ℑ∈⊗ ⊆⊃ ℘  ∉∠∪∉∈⊕ ⋅⊃  ∪ ∪ ⊃ ∩∪ ∅  ⊕ ∇∏ ⊕∈℘ ∧  ⊕  ∠∉∈ ⊕ ⋅⊕  ⊕ 

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

∠ ⊃ ⊕ ℘ ⊕ℑ∈⊗ ∅  ∉⊆  ∪⊕ ℑ ⊃ �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ϒ ∞  ⊃ ∩∈ℑ ⊂ℑ  ⊕ 

 ⊕∈ ∉ °≤  ∪ ∉∏ ∩∪ ℑ ⊗ ⊃ ∩ ⊃  ℑ ⊂ ∉ ℘ ⊃ ⊂ ⊂∉ ℘ ∉∠ ⊕ � × ⁄≥2��� 

 ∧∠⊕ � ℑ∈⊗ℑ∈ℑ ⊂∧∨⊕⊗ ∏ ℜ  ⊕∇∏ ⊕∈ ⊂∧ � 

♥∈  ∪⊕ ≥ ϒ • ∠  ∉℘ ⊕  � ∞⊂⊕ ℘   ∉⊗ ⊕ ⋅⊃  ⊕ � ♦�� ↑ ∈ϒ 

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

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

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

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



�♦♠ ���  ∧∠ ⊕� ⋅⊕  ⊕ ∏  ⊕⊗� • ⊕ ⊂⊗ ⊃ ∈∩ ∠ ℑ  ℑ⊆⊕  ⊕   ⋅⊕  ⊕ 

Υ = 30 ς ανδ Ι � ��� ϒ �♥∈  ∪⊕ ≤ ↓ � ∩ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ ℑ  ℘ 

⋅⊕ ⊂⊗ ⊃ ∈∩ ∠  ∉℘ ⊕  � ∞⊂⊕ ℘   ∉⊗ ⊕ ⋅⊃  ⊕ � ♦�� ↑ ∈�≥⊃ ∧∠ ⊕� 

⋅ℑ ∏  ⊕⊗�ℑ∈⊗ ⋅⊕ ⊂⊗ ⊃ ∈∩ ∠ ℑ  ℑ⊆⊕  ⊕  ⋅⊕  ⊕ Υ � ��∂ ℑ∈⊗ 

Ι � ���ϒ � × ∪⊕ ∠ ℑ  ℑ⊆⊕  ⊕  ∉∅ ⊕¬℘ ⊃  ⊃ ∈∩  ∉∏  ℘ ⊕  ∏ ℘ ∪ ℑ  

∅  ⊕ ∇∏ ⊕∈℘ ∧ � ∠∉⋅⊕ ℑ∈⊗ ↓ → � ↓ ƒƒ  ℑ  ⊃ ∉ ∉∅  ∪⊕ ⋅⊃  ℘ ∪ 

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

℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ⋅⊕ ⊂⊗ ⊃ ∈∩ ∠  ∉℘ ⊕  �♥∈  ∪⊕∠ ℑ∠ ⊕ � ↓ → � ↓ ƒƒ 

 ℑ  ⊃ ∉ ∉∅ ∪⊕⋅⊃  ℘ ∪ ⋅ℑ �Β� � 

Φ ιγ .1  ≥℘ ∪⊕⊆ℑ  ⊃ ℘⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ∧  ⊕⊆

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

 ∉ ♣′����2�� � × ∪⊕  ⊃ ∨⊕ ∉∅  ∪⊕  ⊕   ⊕⊗  ℑ⊆∠ ⊂⊕  ⋅⊕  ⊕ 

�� ⊆ ⊆ ≅ � ⊆ ⊆ ≅ �� ⊆ ⊆ � ∪⊕  ℑ⊆∠ ⊂⊕  ⋅⊕  ⊕  ⊕   ⊕⊗ ℑ  

 ∉∉⊆  ⊕⊆∠⊕  ℑ  ∏  ⊕� 

3  ΜΙΧΡ ΟΣΤ Ρ ΥΧΤ ΥΡ ΕΣ ΑΝ∆ ΠΡ ΟΠΕ Ρ ΤΙΕΣ ΟΦ 

Ω ΕΛ∆ 

3 .1  Φυσ ιον ζονε 

× ∪⊕  ∧∠ ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉∩  ℑ∠∪ ⊃ ∈  ∪⊕ ∅∏  ⊃ ∉∈ ∨∉∈⊕ ∉∅ 

≤ ↓ � ∩ ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ∪ℑ ∏∈⊗ ⊕  

 ∪⊕ℑ ℘  ⊃ ∉∈ ∉∅ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘� ∪⊕ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∅ ℘ ∉ ⊂∏⊆2 

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

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

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ �⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕⊗ ℜ∧ 

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

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

ℑ∏   ⊕∈⊃  ⊕ � Χ�  ∉ ∅ ⊕   ⊃  ⊕ � Α� � ⋅∪⊕  ⊕ ℑ  ⊆∉ ⊕ ∅ ⊕   ⊃  ⊕  

⋅⊃  ∪ ∩  ℑ ⊃ ∈2ℜ ∉∏∈⊗ ℑ  ∧ � ♣′ƒ� ℑ∈⊗ ⊃ ⊗ ⊕ 2∠ ⊂ℑ  ⊕�ƒ≥°� ℑ∠ 2 

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

∠  ∉℘ ⊕  � ↑ ∉ ⊕ ∉√⊕ � ⊃ ∨⊕ ∉∅ ♣′ƒ ℑ∈⊗ ƒ≥° ∉∅ ℑ  ℘ 2∏ ⊂ 2 

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

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

∠  ∉∠ ⊕   ⊃ ⊕ �♥ ⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈  ∪ℑ ⊆∉ ⊕ ϒƒ ℘ ℑ∈ ℜ ℑ ∅ ∅ ⊂⊕  

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

⋅⊕ ⊂⊗� 

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

 ∪⊕ ≤∪ℑ  ∠∧ ∂2∈∉ ℘ ∪ ∉∏ ∩∪∈⊕  ∉∅ ∪⊕∅∏  ⊃ ∉∈ ∨∉∈⊕� ϒ 

⋅⊕ ⊄∈∉⋅ � ∪⊕  ∉∏ ∩∪∈⊕  ∉∅  ∪⊕ ⊆⊃ ⊂⊗   ⊕ ⊕ ⊂ ⊃   ⊕ ℑ⊗ ∧ � 

′∏ ⊃ ∈  ∪ ⊃  ⊕¬∠ ⊕  ⊃⊆⊕∈�  ∪⊕  ⊕  ∏ ⊂    ∪∉⋅  ∪ℑ  ∪⊕ 

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

⊗ ⊕ ∩  ⊕ ⊕ ⋅∪⊕∈ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃  

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

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

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

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

× ∪⊕  ⊕  ∉∈ℑ∈℘ ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⋅ℑ  ℑ∈ℑ ⊂∧∨⊕⊗ ⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂ ⊃ ∈ 

ℑ∈∉ ∪⊕  ∠ ℑ∠ ⊕  ≈� � ↑ ∉ ⊕ ∉√⊕ � ∏ ⊂   ℑ  ∉∈⊃ ℘ ∠ ∉⋅⊕  ∪ℑ  

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

∨∉∈⊕�

Φ ιγ .2  × ∧∠ ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉∩  ℑ∠∪⊃ ∈ ∅∏  ⊃ ∉∈ ∨∉∈⊕ ∉∅ 

≤ ↓ � ∩ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩ 

�ℑ � ) • ⊃  ∪∉∏ ∏ ⊂   ℑ  ∉∈⊃ ℘��ℜ � ) • ⊃  ∪ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ 

3 .2  Παρτιαλ λψ µ ελτεδ ζονε (χοαρσε γραιν ζονε) 

× ∪⊕ ∠ ℑ   ⊃ ℑ ⊂ ⊂∧ ⊆⊕ ⊂  ⊕⊗ ∨∉∈⊕⊃ ℑ ⋅⊕ ℑ⊄ ⊂ ⊃ ∈⊄ ∉∅  ∪⊕ 

∪⊕ ℑ ℑ ∅ ∅⊕ ℘  ⊕⊗∨∉∈⊕⊃ ∈  ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ⋅⊕ ⊂⊗� × ∪⊕∠ ⊕ ℑ⊄ 

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

⊆ℑ ⊂℘ ∧℘ ⊂⊕⊃  ∏  ∏ ℑ ⊂ ⊂∧ ℑℜ∉√⊕ � ��� ε  ⊃ ∈℘ ⊕⊃ ⊃ ⊂∉℘ ℑ  ⊕⊗ 

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

⊆⊕ ⊂  ⊕⊗ ∨∉∈⊕� • ⊃ ⊗⊆ℑ∈     ⊕∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉ ∅  ⊕∈ 

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

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

∨∉∈⊕ ⋅⊕ ⊂⊗ ⊕⊗ ℜ∧ ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ≤ ↓ � ∩ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ ℑ  ℘ 

⋅⊕ ⊂⊗ ⊃ ∈∩ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℑ� � 

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

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

⊆⊕ ⊂  ⊕⊗ ∨∉∈⊕ ℘ ∪ℑ∈∩ ⊕  ⊕⊆ℑ  ⊄ℑℜ ⊂∧ � • ∪⊕∈  ∪⊕ ⊆∉⊗∏ ⊂ℑ 2 

 ⊃ ∉∈ ∅  ⊕ ∇∏ ⊕∈℘ ∧ ∉∅  ∪⊕ ⊕¬℘ ⊃  ⊃ ∈∩  ∉∏  ℘ ⊕ ⊃ �� ⊄♦∨ � ∪⊕ 

# � � � # ∂ ∉ ⊂1��  λ 1�    ∞∅ ∅ ⊕ ℘  ∉∅ ℑ  ℘ 2⊕¬℘ ⊃  ⊕⊗ ∏ ⊂   ℑ  ∉∈⊃ ℘∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ⋅⊕ ⊂⊗



Ταβλε 1  ×∉∏ ∩∪∈⊕  ∉∅∅∏  ⊃ ∉∈ ∨∉∈⊕ √ℑ  ∧⊃ ∈∩ ⋅⊃  ∪ 

⊆∉⊗∏ ⊂ℑ  ⊃ ∉∈ ∅  ⊕∇∏ ⊕∈℘ ∧ 

↑ ∉⊗ ∏ ⊂ℑ  ⊃ ∉∈ ∅  ⊕ ∇∏ ⊕ ∈℘ ∧ 
�⊄♦∨ 

α ↔ 

��♠ #℘⊆ � � � 

♥∈℘  ⊕⊆⊕ ∈∉ ∅ ∉∏ ∩∪∈⊕   
� � 

• ⊃  ∪∉∏ ∏ ⊂   ℑ  ∉∈⊃ ℘ ��� �  

�� ��� � � � � � 

�� ��� � � � � � 

�� ��� � � �� � � 

�� ��� � � � � � 

��� ��� � � � � � 

��� ��� � � � � � 

��� ��� � � � � �

 ↑ ∉⊗∏ ⊂ℑ  ⊃ ∉∈ ℘ ∏   ⊕ ∈ ��� ϒ 

Ταβλε 2  ×∉∏ ∩∪∈⊕  ∉∅∅∏  ⊃ ∉∈ ∨∉∈⊕ √ℑ  ∧⊃ ∈∩ ⋅⊃  ∪ 

⊆∉⊗ ∏ ⊂ℑ  ⊃ ∉∈ ⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ 

↑ ∉⊗ ∏ ⊂ℑ  ⊃ ∉∈ 

℘ ∏   ⊕ ∈ �ϒ 

↑ ∉⊗ ∏ ⊂ℑ  ⊃ ∉∈ 

∅  ⊕ ∇∏ ⊕ ∈℘ ∧�⊄♦∨ 

α ↔ 

��♠ #℘⊆ � � � 

♥∈℘  ⊕⊆⊕ ∈∉ ∅ 

 ∉∏ ∩∪∈⊕   � � 

�� 

�� 

�� 

�� 

�� 

��� � � 

��� � � 

��� � � 

��� � � 

� � � 

� � � 

� � � 

�� � � 

�� 

�� 

�� 

�� 

�� 

��� � � 

��� � � 

��� � � 

��� � � 

� � � 

�� � � 

� � � 

� � � 

�� 

�� 

�� 

�� 

�� 

��� � � 

��� � � 

��� � � 

��� � � 

� � � 

� � � 

� � � 

� � � 

℘ ∉ℑ   ⊕ ∩  ℑ ⊃ ∈ ⊃   ⊕ ∅ ⊃ ∈⊕⊗ ∈∉ ℑℜ ⊂∧ � ℑ   ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � 

�ℜ � � 

3 .3  Ηεατ αφφεχτεδ ζονε (ΗΑΖ) 

× ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕  ∉∅  ∪⊕ ≥ϒ • ⋅⊕ ⊂⊗  ∉ℜ  ℑ ⊃ ∈⊕⊗ 

⋅⊃  ∪ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘⊕¬℘ ⊃  ⊃ ∈∩ ∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∅  ⊕ ∇∏ ⊕∈℘ ∧ ℑ  ⊕ 

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ   ∪⊕ ℑ∈∩⊕⊗ ⊃ ⊆⊕∈2 

 ⊃ ∉∈ ∉∅ ♦ ϒ≡ ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪  ∪⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ ⊕¬℘ ⊃  ⊃ ∈∩ 

∅  ⊕ ∇∏ ⊕∈℘ ∧ � 

• ∪⊕∈  ∪⊕∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃ �� ⊄♦∨ � ∪⊕ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕∉∅ 

♦ ϒ≡ ⊃ ⊕¬∠∉∈⊕∈ 2 ∪ℑ∠ ⊕ ℑ∈⊗ ℑ ⊂⊆∉ ℑ / ⊆⊃   ∉ 0 ∉∅ ℑ  ℘ 

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

 ⊃ ∉∅ ∪⊕ ⋅⊕ ⊂⊗ ⊕ √⊕ ℑ ⊂ ∪ℑ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∠ℑ  ∉∅ ♦ ϒ≡ ⊃  

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

∩  ℑ ⊃ ∈ ∨∉∈⊕⊃ ∏  ∏ ℑ ⊂ ⊂∧ � � � ∗ � � � ⊆ ⊆ � • ⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ 

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

∩  ℑ ⊃ ∈ ∨∉∈⊕ℑ ⊂⊆∉ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈∏∈℘ ∪ℑ∈∩ ⊕⊗�ℑ∈⊗⊕ √⊕∈ ⊗ ⊕ 2 

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

 ∉∏ ∩∪∈⊕   ∉ ⋅⊕ ⊂⊗ ⊃ ∈∩⊂ ⊃ ∈⊕ 2⊕∈⊕  ∩∧ � 

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

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

⊃ ∈∩ ⊂ ⊃ ∈⊕ 2⊕∈⊕  ∩∧ � ♦∉⋅⊕ √⊕ �  ∪⊕ ℘ ∏   ⊕∈∉∅ ℑ  ℘ 2∏ ⊂   ℑ 2 

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

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

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

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

 ∪ℑ  ∪⊕ ℘ ∪ℑ∈∩⊕ ∉∅ ♦ ϒ≡ ⊃  ∈∉℘ ℑ∏  ⊕⊗ ⊗ ⊃  ⊕ ℘  ⊂∧ ∅  ∉⊆ 

Φ ιγ .3  ×∧∠ ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉∩  ℑ∠∪⊃ ∈ ℘ ∉ℑ   ⊕ ∩  ℑ ⊃ ∈ ∨∉∈⊕ 

∉ ∅ ≤ ↓ � ∩ℑ  2 ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ℑ  ℘ ⋅⊕ ⊂⊗ ⊃ ∈∩ 

�ℑ � ) • ⊃  ∪∉∏ ∏ ⊂   ℑ  ∉∈⊃ ℘��ℜ � ) • ⊃  ∪ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ 

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

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

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

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

∠∪∉∈⊕⊃ ∈ ℑ∈∉ ∪⊕ ⋅ℑ∧ � 

4  ΜΕ ΧΗΑΝΙΣ Μ ΟΦ ΑΡ Χ2ΥΛΤ Ρ ΑΣΟΝΙΧ 

4 .1  Υλτρασονιχ εφφεχτσ 

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

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

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

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

℘ ∏   ⊕∈ ⊃ ∈  ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈ ⊃ ∏  ∏ ℑ ⊂ ⊂∧ ⊆∏ ℘ ∪ ℜ ⊃ ∩∩ ⊕  ∪ℑ∈ 

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

≥ϒ • ∠  ∉℘ ⊕   ∪⊕ ⋅⊕ ⊂⊗ ⊃ ∈∩ ℘ ∏   ⊕∈⊃ ��� ϒ � ℑ∈⊗ ℑ  ℘ 

√∉ ⊂  ℑ∩⊕⊃ �� ∂ � ⋅∪⊕  ⊕ ℑ  ∪⊕ ⊕¬℘ ⊃  ⊃ ∈∩ ℘ ∏   ⊕∈⊃ �� ϒ 

∉∈⊂∧ � × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ ⊕¬℘ ⊃  ℑ  ⊃ ∉∈ ⊗ ∉⊕ ∈∉⊃ ∈2 

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

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

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

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

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

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



Φ ιγ .4  ↑ ∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ ≥ ϒ • ⋅⊕ ⊂⊗  ⋅⊃  ∪ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘⊕¬℘ ⊃  ⊃ ∈∩ ∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∅  ⊕ ∇∏ ⊕∈℘ ⊃ ⊕  

� ⊆∉⊗∏ ⊂ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈�� ϒ� 
�ℑ � ) • ⊃  ∪∉∏ ⊕ ¬℘ ⊃  ⊃ ∈∩��ℜ� ) �� ⊄♦∨ ��℘ � ) �� ⊄♦∨ ��⊗ � ) �� ⊄♦∨ 

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

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

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

ϒ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ √⊃ ℜ  ℑ  ⊃ ∉∈ � ∏ ⊂   ℑ  ∉∈⊃ ℘ ℘ ℑ∈ ℜ  ⊃ ∈∩ 

 ⊕ √⊕  ℑ ⊂℘ ∪ℑ∈∩⊕ ⊃ ∈ ℜ∉ ∪⊂ ⊃ ∇∏ ⊃ ⊗ℑ∈⊗ ∉ ⊂ ⊃ ⊗��� ⁄∏ ⊕ ∉ ∪⊕ 

√⊃  ℘ ⊃ ⊗ ⊃  ∧ ∉∅ ⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊕  ℑ ⊂� ∏ ⊂   ℑ  ∉∈⊃ ℘ ⊕∈⊕  ∩∧ ⊆ℑ∧ ℜ ⊕ 

ℑℜ  ∉ ℜ ⊕⊗ ℜ ∧ ⊂ ⊃ ∇∏ ⊃ ⊗ ℑ∈⊗   ℑ∈ ∅⊕   ⊕⊗ ⊃ ∈ ∉ ∪⊕ ℑ ⊗∏  ⊃ ∈∩ 

∠  ∉∠ ℑ∩ ℑ  ⊃ ∉∈ � ⋅∪ ⊃ ℘ ∪ ⊆ℑ∧ ⊃ ∈℘  ⊕ ℑ  ⊕  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅ 

 ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗� × ∪⊕ ∪ ⊃ ∩∪⊕ ∏ ⊂   ℑ  ∉∈⊃ ℘∅  ⊕ ∇∏ ⊕∈℘ ∧ ℑ∈⊗∏ ⊂   ℑ 2 

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

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

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

 ∉∈⊃ ℘∅  ⊕ ∇∏ ⊕∈℘ ∧ ℑ∈⊗ ∏ ⊂   ℑ  ∉∈⊃ ℘ ∠ ∉⋅⊕ � �� ↑ ⊕ ℘ ∪ℑ∈⊃ ℘  

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

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

♥∈ ℑ℘ ⊕   ℑ ⊃ ∈  ℑ∈∩ ⊕� ∪⊕ ℑ ℘  ⊃ ∉∈∉∅ ∏ ⊂   ℑ  ∉∈⊃ ℘√⊃ ℜ  ℑ  ⊃ ∉∈ 

⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ ∏ ⊂   ℑ  ∉∈⊃ ℘∅  ⊕ ∇∏ ⊕∈℘ ∧ ℑ∈⊗ 

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

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

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

∅∉ ⊕�∪⊕ ℑ ⊕ ∅ ∅ ⊕ ℘ ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ⊕ ∅ ∅ ⊕ ℘ ⊆∏  ℜ ⊕  ℑ⊄⊕∈ 

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

ℑ  ⊕ ⊕ ⊂⊕ ℘  ⊕⊗� �� • ∪⊕∈  ⊃ ∈∧ ℜ∏ ℜℜ ⊂⊕ ⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ℑ  ⊕ 

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

∏ ⊂   ℑ  ∉∈⊃ ℘� ℘ ℑ√⊃  ℑ  ⊃ ∉∈ ⊕ ∅ ∅ ⊕ ℘ ∉℘ ℘ ∏  � ≤ℑ√⊃  ℑ  ⊃ ∉∈ ⊕ ∅ ∅⊕ ℘  

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

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

⊆ℑ ⊂ ⊂⊃ ∈ ⊕   ∠ ℑ℘ ⊕� ⋅∪ ⊃ ℘ ∪ ∩ ⊕∈⊕  ℑ  ⊕⊃ ∈ ⊕∈ ⊕ ∪∉℘ ⊄ ⋅ℑ√⊕  

⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ″ ⊕ ∅� ≈�� �⊗∏  ⊃ ∈∩ ∪⊕℘ ∉ ⊂ 2 

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

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

 ℑ∈⊗ ≤⊕ ⊂ ⊃ ∏ ⊗ ⊕∩  ⊕ ⊕ � 

4 .2  Ινφλυενχεσ οφ αρχ2υλτρασονιχ ον ωελδ 

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

 ⋅∉ ⋅ℑ∧� ↓∈⊕⊃  ∪ℑ ∏ ⊂   ℑ  ∉∈⊃ ℘⊕∈⊕  ∩∧ ℘ ℑ∈ ∠  ∉⊆∉ ⊕ 

∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ ∉∈  ⊕⊆ℑ  ⊄ℑℜ ⊂∧ � ∪⊕ ∉ ∪⊕ ⊃  ∪ℑ ∏ ⊂   ℑ 2 

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

⊆∉ ⊃ ∉∈ ∉∅ ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗� 

∝⊂   ℑ  ∉∈⊃ ℘√⊃ ℜ  ℑ  ⊃ ∉∈ ℘ ℑ∈ ⊆ℑ⊄⊕ ∪⊕ℜ∉∏∈⊗ ℑ  ∧ ⊂ℑ∧⊕  

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

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

⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗�≥⊃ ∈℘ ⊕ ∪⊕   ⊕∈∩  ∪∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ �⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈2 

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

℘  ∧  ℑ ⊂ ℘ ℑ∈ ℜ ⊕ ℜ  ∉⊄⊕∈ ⊗ ∉⋅∈ ℑ∈⊗ ∪⊕ ∪⊕ ℑ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ⊆ℑ∧ ℜ ⊕℘ ∪ℑ∈∩ ⊕⊗ ⋅∪⊕∈  ∪⊕ ⊗ ⊃   ∏  ℜℑ∈℘ ⊕∉∅ 

∏ ⊂   ℑ  ∉∈⊃ ℘√⊃ ℜ  ℑ  ⊃ ∉∈ ℑ ℘   ∉∈  ∪⊕ ⊆⊕ ⊂ � ϒ ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ 

⊗ ⊃   ∏  ℜ ⊕⊗ ∈ℑ  ∏  ℑ ⊂ ⊗ ⊕√⊕ ⊂∉∠⊆⊕∈∉∅ ♣′ƒ � × ∪⊕ √∉ ⊂∏⊆⊕ 

∅  ℑ ℘  ⊃ ∉∈ ∉∅ ♣′ƒ ℑ∈⊗ ƒ≥° ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∏∈⊗ ⊕  ℑ ℘  ⊃ ∉∈ ∉∅ 

ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ⊃ ∈℘ ⊕ ♣′ƒ ℑ∈⊗ ƒ≥° ∏  ∏ ℑ ⊂ ⊂∧ ∅∉⊆ ℑ ℑ 

∪ ⊃ ∩∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∪ℑ∈ ϒƒ � 

• ∪⊕∈ ∏ ⊂   ℑ  ∉∈⊃ ℘ ∠  ∉∠ℑ∩ℑ  ⊕   ∪ ∉∏ ∩∪  ∪⊕  ∏ℜ 2 

   ℑ  ⊕� ∪⊕ ∏ ℜ    ℑ  ⊕ ⊆ℑ∧ ℜ ⊕ ℘ ∉⊆∠  ⊕   ⊕⊗ ℑ∈⊗ ⊕¬∠ ℑ∈⊗ 2 

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

# � � � # ∂ ∉ ⊂1��  λ 1�    ∞∅ ∅ ⊕ ℘  ∉∅ ℑ  ℘ 2⊕¬℘ ⊃  ⊕⊗ ∏ ⊂   ℑ  ∉∈⊃ ℘∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ⋅⊕ ⊂⊗



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

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

∪ ⊃ ∩∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕� ↓∈  ∪⊕℘ ∉∈  ℑ  ∧ �⊃ ∈  ∪⊕⊕¬∠ℑ∈⊗ 2 

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

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

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

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

⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉ ∪⊕ℑ  ⊕ ℑ∉∅⊂∉⋅⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ∉⊃  

∠  ∉⊆∉ ⊕  ∪⊕∪⊕ ℑ ⊕¬℘ ∪ℑ∈∩⊕ℑ∈⊗℘ ∪ℑ∈∩⊕  ∪⊕ ⊕⊆∠⊕  ℑ 2 

 ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ �∅ ⊃ ∈ℑ ⊂ ⊂∧  ∪⊕ ℑ∈∩⊕ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ∉∅ ♦ ϒ≡ 

⊃ ∈℘  ⊕ ℑ  ⊕ � ⁄∏  ⊃ ∈∩ ∪⊕ ∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ ∉∈ � ∏ ⊂   ℑ  ∉∈⊃ ℘⊕∈2 

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

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

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

ϒ ℘∠ ⊂ℑ ⊆ℑ ∉ ℘ ⊃ ⊂ ⊂ℑ  ⊕ ∏∈⊗ ⊕  ⊆∉⊗∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ⊕¬ ⊕  2 

∈ℑ ⊂ ⊕¬℘ ⊃  ℑ  ⊃ ∉∈ ℑ∈⊗ ∩⊕∈⊕  ℑ  ⊕  ∏ ⊂   ℑ  ∉∈⊃ ℘� ⋅∪⊕  ⊕ ℑ  ∪⊕ 

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

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

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

   ∉∈∩ ℑ ⊂∉∈∩  ∪⊕ ℑ¬⊕  ∉∅  ∪⊕ ℑ  ℘�  ∉  ∪⊕ ♦ ϒ≡ ℑ ⊂∉∈∩ 

 ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊃ ⊗ ⊕ ⊕ ∠� ϒ ⊃ ⊗ ⊕ ∉∅ ∪⊕ℑ¬⊕ ∉∅ ∪⊕ℑ  ℘� 

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

⊕ ∅ ∅ ⊕ ℘ ∉∅ ∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ ∉∈ ⋅⊕ ℑ⊄⊕∈�ℑ∈⊗ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕∉∅ 

 ∪⊕ ♦ ϒ≡ ⊃ ⊆ℑ ⊂ ⊂⊕  ∪ℑ∈  ∪ℑ ℑ ⊂∉∈∩  ∪⊕ ℑ¬⊕ �♥∅ ↓ → � 

↓ ƒƒ  ℑ  ⊃ ∉ ∉∅ ∪⊕⋅⊃  ℘ ∪ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈∏∈℘ ∪ℑ∈∩ ⊕⊗� ∪⊕⊃ ∈2 

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

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

 ∉∈⊃ ℘∅  ⊕ ∇∏ ⊕∈℘ ∧ � ≥∉  ∪⊕ ℘  ∉  ⊕ ℘  ⊃ ∉∈ ∉∅  ∪⊕ ♦ ϒ≡ ⊃  

⊕¬∠∉∈⊕∈ 2 ∪ℑ∠⊕⊃ ∅ ∪⊕∅  ⊕∇∏ ⊕∈℘ ∧ ∉∅⊕¬ ⊕  ∈ℑ ⊂ ⊕¬℘ ⊃  ℑ  ⊃ ∉∈ 

⊃ ∪ ⊃ ∩∪ ⊕∈∉∏ ∩∪� 

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

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

 ∉ ℘ ∪� × ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ √⊕ ⊂∉℘ ⊃  ∧ ∉∅  ∪⊕ ⋅⊕ ⊂⊗ ⊃  ⊃ ∈ 

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

ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ∪ℑ ⊂ ⊃   ⊂⊕ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∈  ∪⊕ ⊂ ⊃ ∇∏ ⊃ ⊗� ↓∈ 

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

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

∪⊕ ℑ ℘ ∉∈⊗ ∏ ℘  ⊃ ∉∈ ⊃ ∈ ♦ ϒ≡  ⊕⊆ℑ  ⊄ℑℜ ⊂∧ � → ℑ  ∏  ℑ ⊂ ⊂∧ �ℑ  ℘ 2 

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

ℑ  ∪⊕ ℜℑ ℘ ⊄ ∉∅  ∪⊕  ∉ ℘ ∪� ℜ∏  ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ⊆∏   

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

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

⊃ ∉∈⊕ ∉∅ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘℘ ∪ℑ  ℑ ℘  ⊕  � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

⊗ ⊃  ⊕ ℘  ⊂∧ ⋅⊃  ∪ ⋅∉ ⊄2∠ ⊃ ⊕ ℘ ⊕ ℑ∈⊗ ℜ ⊕   ℑ∈⊆⊃   ⊕⊗ ⊃ ∈  ⊕ ℑ ⊂ 2 

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

∉∈ √ℑ  ⊃ ∉∏ ℑ  ⊕ ℑ ⊃ ∈  ∪⊕ ⋅⊕ ⊂⊗� 

�� × ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊃ ∈  ∪⊕ ∅∏  ⊃ ∉∈ ∨∉∈⊕ ∪ℑ√⊕ 

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

∅ ⊕  ⊕∈∅  ⊕ ∇∏ ⊕∈℘ ∧ � ↑ ∉ ⊕ ℑ℘ ⊃ ℘ ∏ ⊂ℑ ∅ ⊕   ⊃  ⊕ ℑ∠∠⊕ ℑ   ℑ∈⊗ 

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

�� • ⊃  ∪ ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘�  ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊃ ∈ 

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

�� × ∪⊕∅  ⊕ ∇∏ ⊕∈℘ ∧ ∉∅ℑ  ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘∪ℑ ℑ∩  ⊕ ℑ ⊕ ∅ 2 

∅ ⊕ ℘ ∉∈  ∪⊕ ♦ ϒ≡ � ϒ ℘ 2∏ ⊂   ℑ  ∉∈⊃ ℘ ∉∅ ∪ ⊃ ∩∪ ∅  ⊕ ∇∏ ⊕∈℘ ∧ 

℘ ℑ∈ ⊃ ∈℘  ⊕ ℑ  ⊕  ∪⊕ ⋅⊃ ⊗  ∪ ∉∅  ∪⊕  ⊕⊆∠⊕ ∨∉∈⊕ ℑ∈⊗ ∠  ∉2 

⊆∉ ⊕ ∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ ∉∈ ∈∉ ℑℜ ⊂∧ � 

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

∏ ⊂   ℑ  ∉∈⊃ ℘⊃ ℑ ⊂⋅ℑ∧ℑ ⊂∉∈∩ ∪⊕ℑ¬ ⊃ ∉∅ℑ  ℘� ∉ ∪⊕∏ ⊂   ℑ 2 

 ∉∈⊃ ℘∅ ⊃ ⊕ ⊂⊗ ⊆∉√⊕  ⋅⊃  ∪  ∪⊕ ⊆∉ ⊃ ∉∈ ∉∅ ∪⊕ ∉ ℘ ∪� 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ← ⊃ ♦ℑ∈∩� ≤∪ ℑ∈⊗ ⊕ ⊂ ″ ≥ ℑ∈⊗ ≥ ⊃  ∪ℑ  ℑ∈ × � ∞∅ ∅ ⊕ ℘ ∉ ∅ ϒ⊂ 2 ×⊃ 

ℑ∈⊗ ϒ⊂ 2′ ⊆ℑ   ⊕ ℑ ⊂ ⊂∉∧ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∈  ∪⊕ ∩  ℑ ⊃ ∈  ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈∉ ∅ 

  ℑ  ⊃ ∉∈ℑ  ∧ ℑ  ℘ 2 ⊆⊕ ⊂  ⊕ ⊗ ϒ⊂ ⋅⊕ ⊂⊗ ≈♠ � ♠ ↑ ℑ  ⊕  ≥℘ ⊃ ← ⊕   � 

���� ������� ����� � ���� � 

≈�  ⁄√∉ ∈ℑ⊄ ↑ ♠�ƒ ∉ ″ ♦ ℑ∈⊗ ↓⊂  ∉∈ ⁄ ←�♥∈∅ ⊂∏ ⊕ ∈℘ ⊕∉ ∅ ∉2 

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

≈♠  � • ⊕ ⊂⊗ ⊃ ∈∩ ♠����� ������� ���� � ��� � 

≈�  ϒℜ  ℑ⊆∉√ ↓ ∂ � ϒ℘  ⊃ ∉∈ ∉ ∅ ∪ ⊃ ∩∪⊃ ∈ ⊕ ∈ ⊃  ∧ ∏ ⊂   ℑ  ∉∏∈⊗∉∈  ∉2 

⊂ ⊃ ⊗ ⊃ ∅∧⊃ ∈∩ ⊆⊕  ℑ ⊂ ≈♠  � ∝⊂   ℑ  ∉∈⊃ ℘����� ������ ��� � �� � 

≈�  ×⊕⋅ℑ  ⊃≥ ° �♥∈∅ ⊂∏ ⊕ ∈℘ ⊕ ∉ ∅ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∈ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ℑ∈⊗ ⊗ ⊕ 2 

∩  ⊕ ⊕ ∉ ∅ ∩  ℑ ⊃ ∈  ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈⊃ ∈ ⊆⊃ ⊂⊗   ⊕ ⊕ ⊂ ⋅⊕ ⊂⊗⊆⊕ ∈ ≈♠ � ♠ 

↑ ℑ  ⊕ ″ ⊕ ����� ���′��� ���� � ��� � 

≈�  ≥∨⊕ ⊄⊕ ⊂∧ ♠� ƒ⊂∉⋅ ∠∪⊕ ∈∉⊆⊕ ∈ℑ ⊆⊃ ¬ ⊃ ∈∩ ℑ∈⊗ ⊆ℑ    ℑ∈ ∅ ⊕ ⊃ ∈ 

ℑ  ∩ ∉∈2  ⊃   ⊕ ⊗⊂ℑ⊗ ⊂⊕  ≈♠  � ♥ ∉∈ ↑ ℑ⊄ ⊃ ∈∩ � ≥ ⊕ ⊕ ⊂ ↑ ℑ⊄ ⊃ ∈∩� 

���� ������ ���� � ��� � 

≈�  ƒ⊂⊕⊆⊃ ∈∩  ↑ ≤ � ′⊕∪ ℑ√⊃ ∉∉ ∅ ⊆⊕  ℑ ⊂ ℑ ⊂ ⊂∉∧⊃ ∈  ∪⊕ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ 

  ℑ  ⊕≈♠  � ↑ ⊕  ℑ ⊂ × ℑ∈����� ���′ ���� � 

≈�  ← ♥ ≠⊃ ∈∩ 2⊂∉∈∩�← ♥ ′ℑ∉ 2 ⊆⊃ ℑ∈ �← ♥∝ ≠ ∉∈∩ 2 ℑ ∉ �⊕ ℑ ⊂� ∞∅ ∅ ⊕ ℘  

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

ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧≈♠  � × ∪⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  2 

ℑ ⊂ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� � ��� � 

≈�  ×⊃ ⊆∉  ∪∧ ↑ � ° ℑ ℘  ⊃ ℘ ℑ ⊂ ≥∉∈∉℘ ∪ ⊕⊆⊃    ∧ � ∝ ⊕  .  ♣∏ ⊃ ⊗ ⊕  ∉ 

ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ≤∪⊕⊆⊃    ∧ ℑ∈⊗ ≤∪ ⊕⊆⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ 

≈ ↑  � → ⊕⋅ ≠∉ ⊄ � ∞⊂ ⊂ ⊃  ♦∉ ⋅∉∉⊗����� ���2�� � 

≈�  • ∝ ↑⊃ ∈2 ∪ ⊕ ∈∩� ≡ ♦ ϒ →♣ ≤ ∪∏∈2⊂⊕ ⊃ℑ∈⊗ ⁄∝ ϒ → ÷⊃ ℑ∈∩ 2 

∧ℑ∈∩�♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉∅  ∪ ⊕∅  ⊕ ∇∏ ⊕ ∈℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ℑ∈⊗ ∪ ⊕ 

 ⊕  ∉∈ℑ∈⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉ ∅ℑ  ℘ 2⊕ ¬℘ ⊃  ⊕ ⊗∏ ⊂   ℑ  ∉∈⊃ ℘≈♠  �♠ ∉∏  ∈ℑ ⊂ 

∉ ∅ × ⊃ ∈∩∪∏ ℑ ∝∈⊃ √⊕   ⊃  ∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � ������ � 

�� � �� � 

≈��  • ∝ ↑⊃ ∈∩ 2 ∪ ⊕ ∈∩� • ϒ →♣ ≡∪⊕ ∈∩ 2¬ ⊃ ℑ∈ � ← ♥ ← ∏ 2 ⊆⊃ ∈∩�⊕  

ℑ ⊂�≥ ∏ ⊗ ∧ ∉∈ ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ∉ ∅ ℑ  ℘ 2⊕ ¬℘ ⊃  ⊕ ⊗ ∏ ⊂   ℑ  ∉∈⊃ ℘ ≈♠ � 

≤ ∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ���� � �� 

��� �� � � � 

≈��  ″ ∉∨⊕ ∈ℜ ⊕  ∩ ← ⁄ � °∪∧ ⊃ ℘ ℑ ⊂ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕  ∉ ∅ ∏ ⊂   ℑ  ∉∈⊃ ℘ ⊕ ℘ ∪ 2 

∈∉ ⊂∉∩∧ � ∂ ∉ ⊂�� � ≈ ↑  � → ⊕⋅ ≠ ∉ ⊄ � °⊂⊕ ∈∏⊆ ° ⊕  � 

���� ���� � 

(Εδιτεδ βψ ΨΑΝΓ Βινγ) 

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


