
ΠΟΛΨΠΡ ΟΠΨΛΕ ΝΕ/ Σν2Πβ ΑΛΛΟΨ ΝΑΝΟΧΟ ΜΠΟΣΙΤΕΣ ≠ 

÷⊃ ∉∈∩ ≤∪∏ ℑ∈¬ ⊃ 

Ινστιτυτε οφ Ματεριαλ σ Σχιενχε ανδ Ενγινεερινγ , 

Ωυηαν Υνιϖερσιτψ οφ Τεχηνολογψ , Ωυηαν 430070 , Π . Ρ . Χηινα 

• ⊕∈ ⁄ ⊃ ⊇ ⊃ ℑ∈∩ 
Σχηοολ οφ Χηε µ ιστρψ ανδ Χηε µιχαλ Ενγινεερινγ , 

Συζηου Υνιϖερσιτψ, Συζηου 216006 , Π . Ρ . Χηινα 

ΑΒΣΤ Ρ ΑΧΤ  × ∪⊕ ∠∉ ⊂∧∠  ∉∠∧⊂⊕ ∈⊕ �≥∈2°ℜ �°°�≥∈2°ℜ� ∈ℑ∈∉℘ ∉⊆∠∉ ⊃  ⊕  ⋅⊕  ⊕ ∠  ⊕ ∠ ℑ  ⊕ ⊗ ℜ∧ ⊆⊕ ⊂ ℜ ⊂⊕ ∈⊗ ⊃ ∈∩ °° 

ℑ∈⊗ ≥∈2°ℜ� × ∪⊕∅ ℑ ℘  ∉ ⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊃ ∈∩ ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩ ∧ ∉ ∅ °°�≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠ ∉ ⊃  ⊕  ⋅⊕  ⊕  ∏ ⊗ ⊃ ⊕ ⊗ ℜ∧ ≥∞ ↑ � × ∪ ⊕ 

   ∏ ℘  ∏  ⊕∉ ∅ °° ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕⊃ ∈ °°�≥∈2°ℜ ℘ ∉⊆∠ ∉ ⊃  ⊕  ⋅ℑ  ⊆⊕ ℑ  ∏  ⊕ ⊗ ℜ∧ ⋅⊃ ⊗ ⊕ ℑ∈∩ ⊂⊕ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈� • ϒ ÷ ⁄� � 

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

℘ ∏   ⊕ ⊗� × ∪ ⊕ ⊕  ∏ ⊂   ∪ ∉⋅  ∪ℑ ≥∈2°ℜ℘ ℑ∈ ⊃ ⊆∠  ∉√⊕ ∈∉  ℑℜ ⊂∧  ∪⊕∠  ∉℘ ⊕   ⊃ ℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ °° �♥ ⊃ ∅ ∉∏∈⊗ ∪ ℑ   ∪⊕  ⊕⊕ ¬ ⊃   

Β 2℘  ∧  ℑ ⊂ ∉ ∅ °° ⊃ ∈ °°�≥∈2°ℜ℘ ∉⊆∠ ∉ ⊃  ⊕� × ∪⊕ ℑ⊆∉∏∈∉ ∅  ∪ ⊕ Β 2℘  ∧  ℑ ⊂⊃  ⊕ ⊂ℑ  ⊕ ⊗ ∉  ∪⊕ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ Υ ℑ∈⊗ 

∠ ℑ   ⊃ ℘ ⊂⊕⊗ ⊕⊆⊕ ∈ ⊃ ∉∈ δ ∉∅ ≥∈2°ℜ�♥ ⊃ ℑ ⊂ ∉∅ ∉∏∈⊗ ∪ ℑ   ∪ ⊕⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ⊂∧ ℘  ⊃  ⊃ ℘ ℑ ⊂ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ Υ ℘ ∉∅ ≥∈2°ℜ⊗ ⊕ ℘  ⊕ ℑ  2 

⊕ ∈∉ ℑℜ ⊂∧ ⋅⊃  ∪ ∪ ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕∉∅ δ � × ∪ ⊕℘ ∉⊆∠ ⊂⊕ ¬  ⊕ ∈ ⊃ ⊂⊕ ⊆∉⊗ ∏ ⊂ ⊃∉ ∅ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪  ∪ ⊕⊃ ∈2 

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

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

Κεψ ωορδσ  ∠∉ ⊂∧∠  ∉∠∧⊂⊕ ∈⊕ ≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠∉ ⊃  ⊕  

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

♣⊂⊕ ⊃  ⊕ ♦ ≈� �∠  ⊕∠ℑ  ⊕⊗ ∪⊕∈ℑ∈∉⊆⊕  ⊕ ∠ℑ   ⊃ ℘ ⊂⊕ ∉∅ 

∠∏  ⊕ ≤∏� °ℑ� ϒ∩ ℑ∈⊗ ƒ⊕⊃ ∈ ���� � × ∪⊕ ∈ℑ∈∉⊆⊕ 2 

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

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

ℑ∈⊗ ∏  ∅ ℑ℘ ⊕ ℑ∈⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊕ ∅ ∅ ⊕ ℘ ⊆ℑ⊄⊕ ∈ℑ∈∉⊆⊕  ⊕  

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

∠  ∉∠ ⊕   ⊃ ⊕  ⊃ ∈ ⊆ℑ∩∈⊕  ⊃ ⊆ � ⊕ ⊂⊕ ℘   ⊃ ℘ ⊃  ∧ � ∉∠  ⊃ ℘ � 

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

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

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

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

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

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

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

 ⊃ ℘ ⊂⊕℘ ∉⊆∠∉ ⊃  ⊕  ⊕  ⊕ ℑ  ℘ ∪ ⊃ ∪∉⋅  ∉ ⊗ ⊃  ∠ ⊕   ⊕ ⋅⊕ ⊂ ⊂ 

∈ℑ∈∉⊆⊕  ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈ ∉ ∠ ∉ ⊂∧ ⊆⊕  ⊆ℑ   ⊃ ¬ ≈� � � � 

← ∉⋅ ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈ ⊆⊕  ℑ ⊂�←↑ ° ↑ � � ∏ ℘ ∪ 

ℑ ≥∈2°ℜℑ ⊂ ⊂∉∧ �∪ℑ√⊕⊕¬℘ ⊕ ⊂ ⊂⊕∈⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉∈⊗∏ ℘  ⊃ √2 

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

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

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

⊗∏ ℘ ⊕ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕ ∅ ∅⊕ ℘   ≈� � �� � ≠ ≥∈2°ℜ ℘ ℑ∈ ιν 

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

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

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

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

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

ℑ∈⊗ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∪⊕ ∪  ⊕  ∪∉ ⊂⊗℘ ∉∈ ⊕∈∉∅ ≥∈2°ℜ� ≈ 

≥∈2°ℜ ℘ ℑ∈ ⊃ ⊆∠  ∉√⊕  ∪⊕ ∠  ∉℘ ⊕   ⊃ ℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

°ℜ ⊆⊕ ⊂  � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

� � �  ↑ ℑ  ⊕  ⊃ ℑ ⊂ 

°° � ×���� ⊃  ℑ ∠  ∉⊗∏ ℘  ⊃ ∉∈ ∉∅ ≥∪ℑ∈∩∪ℑ ⊃ 

°⊕   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ °⊂ℑ∈�° � ″ � ≤ ∪ ⊃ ∈ℑ� � ⋅∪∉ ⊕ ∠⊕ 2 

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

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈ ����� 

≠ ° ∉ ⊇ ⊕ ℘ ������  ∏∠∠ ∉  ⊕ ⊗ ℜ ∧ ⁄∉℘  ∉ ℑ ⊂ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊕ ∞⊗∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∉ ∅ ≤ ∪ ⊃ ∈ℑ 

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ↑ ℑ∧ � ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  �� �����



ϒ⊂ ⊂∉∧ ℘ ∉⊆∠∉ ⊕⊗∉∅ ⊃ ∈ ℑ∈⊗⊂⊕ ℑ⊗ �≥∈2°ℜ� ⊆⊕ ⊂  ⊃ ∈∩ 

∠∉ ⊃ ∈��� ε � ⊃  ℑ   ℑ ⊃ ∈⊕⊗ ∅  ∉⊆ ≠ ∏∈∈ℑ∈ ×⊃ ∈ ♥∈2 

⊗ ∏    ∧ ≤∉ ��° �″ � ≤∪ ⊃ ∈ℑ� � ⁄ ⊃ ℜ∏  ∧⊂⊕ ×⊃ ∈ ⁄ ⊃ ℑ ⊂∏ 2 

 ℑ  ⊕ �⁄′× ← � ⊃ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∩  ℑ⊗ ⊕� 

� .�  Πρεπαρατιον οφ σαµ πλεσ 

°° � ≥∈2°ℜ ℑ∈⊗ ⁄′× ← ⋅⊕  ⊕ ⊆⊃ ¬⊕⊗ ℜ ∧ 

 ∪⊕ ∉∩ ⊕∈⊃ ∉⊆⊕  ⊕ � ♦ℑℑ⊄2 ″ ∪⊕ ∉℘ ⊗��� ∅∉�� ⊆⊃ ∈ ℑ  

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

∠ ⊂ℑ  ⊕ ∏∈⊗ ⊕ ��� ε � 

� .�  Τεστ οφ στρυχτυρε ανδ προπερτιεσ 

× ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ °°�≥∈2°ℜ ℘ ∉⊆∠ ∉ ⊃  ⊕  

⋅ℑ ∉ℜ  ⊕  √⊕⊗ ⋅⊃  ∪ ℑ  ℘ ℑ∈∈⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉ ∉2 

℘ ∉∠⊕ �≥∞ ↑ � ∉∅♠ ℑ∠ℑ∈⊕  ⊕ ≥ ÷2��  ∧∠⊕� × ∪⊕ ⋅⊃ ⊗ ⊕ 2 

ℑ∈∩ ⊂⊕ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈  ∠⊕ ℘   ∏⊆ � • ϒ ÷ ⁄� ∉∅ 

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

⊗ ⊃ ∅ ∅  ℑ ℘  ∉⊆⊕  ⊕  ∉∅ ♣⊕ ⊆ℑ∈ ♦ ≡ ♣��′2°≤  ∧∠ ⊕ 

� ∏ ℜ ⊕ √∉ ⊂  ℑ∩ ⊕�� ⊄∂ � ∏ ℜ ⊕℘ ∏   ⊕∈�� ⊆ ϒ � ℘ ℑ∈2 

∈⊃ ∈∩  ℑ  ⊕ �β� ⊆⊃ ∈ � ≤∉ Κ  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ℑ∈⊗ ∩  ℑ∠∪ ⊃  ⊕ 

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

 ∏  ⊕⊆⊕∈  ∉∈ °°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  ⋅⊕  ⊕ ∠⊕  2 

∅∉⊆⊕⊗ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ♣′�����2�� �° �″ �≤∪ ⊃ ∈ℑ� � 

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

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

√⊃  ℘ ∉⊕ ⊂ℑ   ∉⊆⊕  ⊕  ∉∅ ♠ ℑ∠ ℑ∈⊕  ⊕ ″ ∪⊕ ∉√⊃ ℜ  ∉∈ ⁄⁄∂2 
2∞ϒ �∅  ⊕ ∇∏ ⊕∈℘ ∧ �� ♦∨ �∪⊕ ℑ  ⊃ ∈∩ ℑ  ⊕� ε � ⊆⊃ ∈ � 

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

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

 ∏  ⊕⊆⊕∈  ∉∈ °°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  ⋅⊕  ⊕ ∠ ⊕  2 

∅∉⊆⊕⊗ ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ♣′����2�� ℑ∈⊗ 

♣′����2�� �° �″ �≤∪ ⊃ ∈ℑ� � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

� .�  Μορπηολογψ οφ ΠΠ/ Σν2Πβ χο µ ποσ ιτεσ 

× ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ °°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  

∠  ⊕∠ℑ  ⊕⊗ ℜ∧ ℜ ⊂⊕∈⊗ ⊃ ∈∩ °° ⋅⊃  ∪ ≥∈2°ℜ ⊃   ⊕ ⊂ℑ  ⊕⊗ 

⋅⊃  ∪  ∪⊕  ∉ ℑ  ⊃ ∉∈ℑ ⊂  ∠ ⊕ ⊕⊗ Ν ⊗∏  ⊃ ∈∩ ⊆⊃ ¬ ⊃ ∈∩ ℑ∈⊗ 

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

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

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

∉∅ °° ℑ∈⊗ ≥∈2°ℜ� × ∪∏ � ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊃ ℑ ⊂  ⊕∈ ⊃ ∉∈ 

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

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

⁄′× ← . ℘ ∉∈ ⊕∈⊃ ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉∏  ∉ ≥∈2°ℜ ⊗ ⊃  2 

∠ ⊕   ⊃ ∈∩ ⊃ ∈ ∉ ∈ℑ∈∉⊆⊕  ⊕  ∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈ °° ⊆ℑ   ⊃ ¬ � 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ °°�≥∈2°ℜ ℘ ∉⊆2 

∠∉ ⊃  ⊕  ⊆⊕ ℑ  ∏  ⊕⊗ ℜ ∧ ≥∞ ↑ � ♥⊃ ∅∉∏∈⊗  ∪ℑ  ∪⊕ 

⊗ ⊃⊆⊕  ⊃ ∉∈∉∅ ≥∈2°ℜ ∠ℑ   ⊃ ℘ ⊂⊕ ⊗ ⊃  ∠⊕   ⊕⊗⊃ ∈ °° ⊆ℑ 2 

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

 ⊕∈ ∉∅ ⁄′× ←∅  ∉⊆ ƒ⊃ ∩� � � × ∪⊕ ≥∈2°ℜ ⋅⊃ ⊂ ⊂ ⊗ ⊃  2 

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

ℑ ⊂  ∠ ⊕ ⊕⊗ ⊗∏  ⊃ ∈∩ ⊆⊃ ¬ ⊃ ∈∩ ⊕ ∇∏ ℑ ⊂  ∉ ���  � ⊆⊃ ∈ ℑ∈⊗ 

 ∪⊕℘ ∉∈ ⊕∈ ∉∅ ⁄′× ←⊃ � � � � ∉∅  ∪⊕ ⋅⊕ ⊃ ∩∪ ∉∅ 

≥∈2°ℜ� 

Φ ιγ .1  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕  
�ℑ � ) �� � ⊆⊃ ∈ �� � ⁄′× ←��ℜ� ) ��� � ⊆⊃ ∈ �� � ⁄′× ←� 

�℘ � ) ���  � ⊆⊃ ∈ �� � ⁄′× ←��⊗ � ) ���  � ⊆⊃ ∈ �� � ⁄′× ← 

# � � � # ∂ ∉ ⊂1�  λ 1�         °∉ ⊂∧∠  ∉∠∧⊂⊕ ∈⊕ 2≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠ ∉ ⊃  ⊕ 



� . �  Εφφεχτ οφ ϖολυµ ε φραχτιον οφ Σν2Πβ ον 

προχεσσ ιβιλιτψ οφ ΠΠ 

× ∪⊕⊃ ∈ ⊕∩  ℑ ⊂ ℘ ∏  √⊕∉∅ 2 ∉ ∇∏ ⊕ 2 ⊃⊆⊕� × × ± � ⊃  

 ∪⊕ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅  ∪⊕ √⊃  ℘ ∉ ⊃  ∧ ∉∅  ∧  ⊕⊆ 

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

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

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

⊃ ∈∩ ∠  ∉℘ ⊕   ⊃ ∈∩ � ⊆⊃ ¬ ⊃ ∈∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ��� ε � 

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

∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ∉∅ ≥∈2°ℜ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ƒ ∉⊆ 

ƒ⊃ ∩� � ⊃  ⊃  ⊕ ⊕∈  ∪ℑ  ∪⊕ × × ± ∉∅ ∪⊕ ∧  ⊕⊆ ⋅⊃ ⊂ ⊂ 

⊗  ∉∠ ∈∉ ℑℜ ⊂∧ ⋅⊃  ∪  ∪⊕ ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ ≥∈2°ℜ� ♥ 

 ∪∉⋅ ∪ℑ  ≥∈2°ℜ ⊗ ∉ ℘ ℑ∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕ ⊕∈⊕  ∩∧ 

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

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

× × ± ℑ  ⊕∈∉⊗ ⊃  ⊕ ℘  ⊂∧ ∠  ∉∠∉  ⊃ ∉∈ℑ ⊂ ∉ ∪⊕⊃ ∈℘ ⊕ ℑ  ⊕  

∉∅ ∪⊕ ≥∈2°ℜ . ℘ ∉∈ ⊕∈ � × × ± ⋅⊃ ⊂ ⊂ ⊗  ∉∠ ∈∉ ℑℜ ⊂∧ 

∉ ⊃ ∩ ⊃ ∈ℑ ⊂ ⊂∧ ⋅∪⊕∈ ℑ⊂ ⊃   ⊂⊕ ≥∈2°ℜ⊃ ℑ⊗ ⊗ ⊕⊗ ∉ °° ⊆ℑ 2 

  ⊃ ¬ �ℜ∏ × × ± ⋅⊃ ⊂ ⊂ ⊗  ∉∠ ∩ ⊕∈ ⊂∧ ⊃ ∅ ⋅⊕℘ ∉∈ ⊃ ∈∏ ⊕ ∉ 

ℑ⊗⊗ ⊆∉ ⊕ ≥∈2°ℜ� ♥⊃  ℘ ℑ∏  ⊕⊗ ℜ ∧  ∪⊕ ⊂∉⋅ ⊆⊕ ⊂  

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

 ∪⊕⊂ℑ   ⊕ ⊃ ℑ ⊗ ⊕ ℘ ⊃  ⊃ √⊕∅ ℑ ℘  ∉� 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∉∅ × × ± ℑ∈⊗ √∉ ⊂∏⊆⊕ 

∅  ℑ ℘  ⊃ ∉∈ ∉∅ ≥∈2°ℜ �⁄′× ←�� � � � � 
� ) °∏  ⊕ °° �� ) � � ≥∈2°ℜ� 

� ) �� � ≥∈2°ℜ�� ) �� � ≥∈2°ℜ 

� .�  Χρψσταλλινε πηασε σ τρυχτυρε οφ ΠΠ ιν ΠΠ/ 

Σν2Πβ χο µ ποσ ιτεσ 

× ∪⊕ • ϒ ÷ ⁄  ∠⊕ ℘   ℑ ∉∅ ∠∏  ⊕ °° ℑ∈⊗ ∪⊕ °° 

⊃ ∈ °°�≥∈2°ℜ ℘ ∉⊆∠ ∉ ⊃  ⊕  ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � 

× ∪⊕℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ∉∅ ∠∏  ⊕ °° ⊃ ℑ  ∧∠ ⊃ ℘ ℑ ⊂ Α 2 ⊆∉∈∉2 

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

∠ ⊕ ℑ⊄�� Η � �� ��β � �� ��β � �� ��β � �� ��βℑ∈⊗ 

�� � �β� ⊃ ∈  ∪⊕ • ϒ ÷ ⁄  ∠ ⊕ ℘   ∏⊆ ∉∅ ∠∏  ⊕ °° � × ∪⊕ 

°°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  • ϒ ÷ ⁄ ∠ ℑ   ⊕  ∈ ⊕¬ ⊃  ℑ 

∈⊕⋅ ∠⊕ ℑ⊄ ⊃ ∈ �� ��β ℑ∈⊗  ∪⊕ ∠ ⊕ ℑ⊄ ⊃ ∈ ⊕∈ ⊃  ∧ ⊃ ∈ 

�� � �β ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪  ∪⊕ √∉ ⊂∏⊆⊕ ∅  ℑ ℘  ⊃ ∉∈ ∉∅ ≥∈2 

°ℜ� ♥⊃   ∪∉⋅∈  ∪ℑ  ∪⊕  ⊕ ⊕¬ ⊃    Β 2∪⊕¬ℑ∩∉∈ℑ ⊂ 

∅∉⊆ ⊃ ∈ °°�≥∈2°ℜ℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃ ∈ ⋅∪ ⊃ ℘ ∪ �� � �βℑ∈⊗ 

�� � �β ℑ  ⊕ ℘ ∉  ⊕  ∠ ∉∈⊗ ⊃ ∈∩  ∉ ����� ℘  ∧  ℑ ⊂ ∠ ⊂ℑ∈⊕ 

ℑ∈⊗����� ℘  ∧  ℑ ⊂ ∠ ⊂ℑ∈⊕ ∉∅ Β 2∅∉⊆  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

♥ ⊃ ℘ ℑ∏  ⊕⊗ ℜ ∧  ⋅∉ ∅ℑ ℘  ∉ � ↓∈⊕⊃  ∪ℑ  ∪⊕ ≥∈2 

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

℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈⊗ ∪⊕ °° ⊆∉ ⊂⊕ ℘ ∏ ⊂⊕   ⊃ ℘ ⊄ ∉∈  ∪⊕ 

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

 ∪⊕ Β 2℘  ∧  ℑ ⊂⊂ ⊃ ⊄⊕℘ ℑℜℜ ℑ∩ ⊕� ϒ∈∉ ∪⊕ ⊃  ∪ℑ  ∪⊕  ⊕ 

⊕¬ ⊃    ℑ ℜ ⊃ ∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈⊃ ∈ °° ⊆⊕ ⊂ � 

× ∪⊕ ≥∈2°ℜ ℘ ℑ∈ ∅∉⊆  ∪⊕ ∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ ∉∈ ∈⊕  2 

⋅∉ ⊄ ℜ ⊕ ℘ ℑ∏  ⊕ ∪⊕  ∪⊕ ⊆ℑ ⊂ ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉∅ ≥∈2°ℜ 

⊃  ⊆∏ ℘ ∪ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ °° � × ∪⊕ °° ⊆⊕ ⊂  

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

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

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

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

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

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

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

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

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

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

× ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∉∅ ∪⊕ • ϒ ÷ ⁄ ∠ℑ   ⊕  ∈∉∅ °° ⊃ ∈ 

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

°ℜ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈  ∪ℑ  ∪⊕ 

∠ ⊕ ℑ⊄⊃ ∈ ⊕∈ ⊃  ∧ ⊃ ∈ �� ��βℑ∈⊗ �� ��β⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ 

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

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

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

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

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

× ∪⊕ ℘ ∉∈ ⊕∈  ∉∅ Β 2℘  ∧  ℑ ⊂⊃ ∈  ∪⊕  ∧  ⊕⊆ ⊃  ∪⊕ 

∪ ⊃ ∩∪⊕  ⋅∪⊕∈  ∪⊕ ≥∈2°ℜ⊃ ⊗ ⊃  ∠ ⊕   ⊕⊗⊃ ∈ ∈ℑ∈∉⊆⊕ 2 

 ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ � 

� .�  ς ολυµ ε ρεσ ιστιϖ ιτψ οφ ΠΠ/ Σν2Πβ νανοχο µ 2 

ποσ ιτεσ 

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

 ∪⊕ ℘ ∉∈ ℑ ℘ ∉∠∠∉  ∏∈⊃  ⊃ ⊕  ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕  

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

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

℘ ∉∈ ⊕∈ Υ ℘ ∉∅ ≥∈2°ℜ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ 

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

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

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



∅  ℑ ℘  ⊃ ∉∈ Υ ∉∅ ≥∈2°ℜ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥℘ ℑ∈ ℜ ⊕ 

 ⊕ ⊕∈  ∪ℑ  ∪⊕ Υ ℘ ⊃ ⊕ ∇∏ ℑ ⊂  ∉ �� � ��� � ℑ∈⊗ � � 

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

∩ ⊕  ∪ℑ∈ �� Λ ⊆ � ℜ ⊕  ⋅⊕ ⊕∈ � � � Λ ⊆ ℑ∈⊗ � Λ ⊆ ℑ∈⊗ 

⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ ��� ∈ ⊆ �♥⊆⊕ ℑ∈ ∪ℑ  ∪⊕ ⊆ℑ ⊂ ⊂⊕  

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

× ∪⊕  ∪ ⊃ ℘ ⊄∈⊕   ∉∅  ∪⊕ ⊆ℑ   ⊃ ¬ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ 

∠ℑ   ⊃ ℘ ⊂⊕ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ∧  ∪⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈ Λ = 

� ρ[ (Π/ � − Υ ) �/ � 
− �] , ⋅∪⊕  ⊕ Λ⊃  ∪⊕ ∪ ⊃ ℘ ⊄∈⊕   

Φ ιγ .3  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ • ϒ ÷ ⁄ ∠ℑ   ⊕  ∈∉∅ 

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

∉∅ ≥∈2°ℜ �⁄′× ←�� � � � � Ν : �� � ⊆⊃ ∈� 

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ • ϒ ÷ ⁄ ∠ℑ   ⊕  ∈∉∅ 

°° ⊃ ∈ ℘ ∉⊆∠∉ ⊃  ⊕ ℑ∈⊗ ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ 

⊗ ⊃⊆⊕∈ ⊃ ∉∈ δ ∉∅ ≥∈2°ℜ 
� ) � � Λ ⊆ �� ) � � � ∗ � Λ ⊆ �� ) � � � � Λ ⊆ 

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

• ∪⊕∈ ρ � � � �� Λ ⊆ ��� ∈⊆� � ∪⊕∈ Υ � � � ℑ∈⊗ 

Λ � ��� ∈⊆ � ≥∏ ℘ ∪  ∪ ⊃ ∈  ∪ ⊃ ℘ ∪∈⊕  ∉∅  ∪⊕ ⊆ℑ   ⊃ ¬ 

⋅⊃ ⊂ ⊂ ⊆ℑ⊄⊕ ≥∈2°ℜ ∠ℑ   ⊃ ℘ ⊂⊕  ∪ℑ√⊕ ⊆∉ ⊕ ∉∠∠∉  ∏∈⊃ 2 

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

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

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

Φ ιγ .5  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ √∉ ⊂∏⊆⊕ ⊕  ⊃   ⊃ √⊃  ∧ 

Θ ∉∅ ℘ ∉⊆∠∉ ⊃  ⊕ ℑ∈⊗√∉ ⊂∏⊆⊕ 

∅  ℑ ℘  ⊃ ∉∈ Υ ∉∅ ≥∈2°ℜ 
π ) � �� Λ ⊆ � ο ) � � � ∗ � Λ ⊆ � ω ) � � � � Λ ⊆ 

� . �  ∆ψναµιχ ϖ ισχουσ ελαστιχιτψ οφ ΠΠ/ Σν2Πβ 

νανοχο µ ποσ ιτεσ 

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

 ∪⊕ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ √ℑ  ⊃ ∉∏ √∉ ⊂2 

∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ Υ ∉∅ ≥∈2°ℜ ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥ 

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

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

∠∉ ⊃  ⊕  ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ⊆ℑ ⊂ ⊂⊕  ≥∈2°ℜ ℘ ∉  ⊕  ∠∉∈⊗  ∉ 

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

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

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

√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅⊕¬ ⊕  ∈ℑ ⊂∅ ⊃ ⊕ ⊂⊗⊃ ∈  ∪⊕ ∪ ⊃ ∈⊗  ℑ∈℘ ⊕∉∅ ≥∈2 

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

⊃  ⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕≥∈2°ℜ√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ � ∪⊕ 

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

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

 ∪⊕ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ °°.  ⊆∉⊗∏ ⊂ ⊃ℑ∈⊗ ≥∈2°ℜ.  ⊆∉⊗ 2 

∏ ⊂ ⊃� 

# � � � # ∂ ∉ ⊂1�  λ 1�         °∉ ⊂∧∠  ∉∠∧⊂⊕ ∈⊕ 2≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠ ∉ ⊃  ⊕ 



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

 ∪⊕ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ √ℑ  ⊃ ∉∏ ∠ℑ  2 

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

℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈  ∪ℑ  ∪⊕ ⊆ℑ ⊂ ⊂⊕  ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ ⊗ ⊃⊆⊕∈2 

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

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

 ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅ ≥∈�°∈ ⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬ ℑ∈⊗⊃  

∈∉ ∪⊕ ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ °°.  ⊆∉⊗∏ ⊂ ⊃ℑ∈⊗ ≥∈2°ℜ.  

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

⊆∉ ⊕ ∪⊕ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊃ ∈  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕ �  ∪⊕ ⊆∉ ⊕ 

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

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

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

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

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

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

 ∪⊕℘ ∉⊆∠∉ ⊃  ⊕ ⊃ ⊕∇∏ ⊃ √ℑ ⊂⊕∈ � 

Φ ιγ .6  ≤∉⊆∠ ⊂⊕¬  ⊕∈ ⊃ ⊂⊕ ⊆∉⊗∏ ⊂ ⊃ ∠⊕ ℘   ∏⊆ 

∉∅ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕  
� ) �� � ≥∈2°ℜ�� ) � � � � ≥∈2°ℜ� 

� ) � � ≥∈2°ℜ�� ) °° 

� .�  Τενσ ιλε ανδ ιµ παχτ τουγ ηνεσσ οφ ΠΠ/ Σν2 

Πβ χο µ ποσ ιτεσ 

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

⊃  ⊕ ℘ ℑ∈ ℜ ⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ ℜ ∧  ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕ ⊕∈ ⊃ ⊂⊕⊕ 2 

⊂∉∈∩ℑ  ⊃ ∉∈  ℑ  ⊃ ∉ ℑ ℜ  ⊕ ℑ⊄ Ε ℘ / Ε °° (Ε ℘ ⊃  ∪⊕ ⊕ ⊂∉∈∩ℑ 2 

 ⊃ ∉∈  ℑ  ⊃ ∉ ∉∅ ∪⊕℘ ∉⊆∠ ∉ ⊃  ⊕ �Ε °° ⊃  ∪⊕⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ 

 ℑ  ⊃ ∉ ∉∅ ∠∏  ⊕ °°� � × ∪⊕  ⊕  ∏ ⊂   ∉∅ ƒ⊃ ∩��  ∪∉⋅ 

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

∅ ⊃   ℑ∈⊗ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕∈ ⋅⊃  ∪  ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ ≥∈2 

°ℜ℘ ∉∈ ⊕∈ � × ∪⊕ ⊕∈ ⊃ ⊂⊕ ∉∏ ∩∪∈⊕  ⊃  ∪⊕ℜ ⊃ ∩∩ ⊕   

⋅∪⊕∈  ∪⊕ √∉ ⊂∏⊆⊕ ∅  ℑ ℘  ⊃ ∉∈ Υ ∉∅ ≥∈2°ℜ ⊃  � � � 

× ∪⊕ ⊕  ∏ ⊂  ℑ ⊂  ∉  ∪∉⋅  ∪ℑ  ∪⊕ ⊕∈ ⊃ ⊂⊕  ∉∏∩∪∈⊕   

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

∉∅ ≥∈2°ℜ⊃ ∈ ⊆ℑ   ⊃ ¬ � ϒ⊂  ∪∉∏ ∩∪  ∪⊕ ⊕∈ ⊃ ⊂⊕ ∉∏ ∩∪2 

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

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

℘ ⊂⊕ ⊗ ⊃ ℑ⊆⊕  ⊕  δ � � Λ ⊆ � × ∪⊕ ⊕∈ ⊃ ⊂⊕ ∉∏ ∩∪∈⊕  ∉∅ 

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

δ � ��� ∈⊆ � × ∪⊕ ⊕¬℘ ⊕ ⊂ ⊂⊕∈ ⊕∈ ⊃ ⊂⊕  ∉∏ ∩∪∈⊕   ∉∅ 

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

∅∉⊆ℑ  ⊃ ∉∈ ∉∅ Β 2℘  ∧  ℑ ⊂ ∉∅ °° ⋅∪ ⊃ ℘ ∪⊃ ⊃ ∈⊗∏ ℘ ⊕⊗ ∉ 

∅∉⊆ ℜ ∧ ≥∈2°ℜ ∠ ℑ   ⊃ ℘ ⊂⊕ ℑ∈⊗ℑ⊂∉∉∅℘  ℑ ∨⊕  ⋅∪ ⊃ ℘ ∪ 

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

≥∈2°ℜ ∠ℑ   ⊃ ℘ ⊂⊕ � ϒ ⊂∉∉∅ ∠ℑ   ⊃ ℘ ⊂⊕ ℘ ℑ∈ ⊃ ∈⊗∏ ℘ ⊕ ℑ 

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

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

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

∉∅ ℘  ℑ ∨⊕ ℘ ℑ∈ ℑℜ  ∉ ℜℑ ∩  ⊕ ℑ ∇∏ ℑ∈ ⊃  ∧ ∉∅ ⊕∈⊕  ∩∧ � 

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

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

∠ℑ   ⊃ ℘ ⊂⊕ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ∉∅ ≥∈2°ℜℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

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

√∉ ⊂∏⊆⊕∅  ℑ℘  ⊃ ∉∈ ∉∅ ≥∈2°ℜ⊃  ⊃⊆⊃ ⊂ℑ  ∉  ∪ℑ ∉∅ ∪⊕ 

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

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

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

Φ ιγ .7  ≤∉⊆∠ ⊂⊕¬  ⊕∈ ⊃ ⊂⊕ ⊆∉⊗∏ ⊂ ⊃ ∠ ⊕ ℘   ∏⊆ 

∉∅ °°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  
� ) � � � � Λ ⊆ �� ) Υ � Λ ⊆ �� ) °° 

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



Φ ιγ .8  ″ ⊕ ⊂ℑ  ⊃ √⊕⊕ ⊂∉∈∩ℑ  ⊃ ∉∈  ℑ  ⊃ ∉ ℑ ℜ  ⊕ ℑ⊄ 

� Ε ℘ / Ε °° �∉∅ °°�≥∈2°ℜ℘ ∉⊆∠∉ ⊃  ⊕  
ϖ ) δ � � � � Λ ⊆ � ο ) δ � � � � ∗ � Λ ⊆ � ≅ ) δ � � Λ ⊆ 

Φ ιγ .9  ♥∨∉⊗⊃⊆∠ ℑ ℘  ∉∏ ∩∪∈⊕  ∉∅ 

°°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  
ϖ ) δ � � � � Λ ⊆ � ο ) δ � � � � ∗ � Λ ⊆ � ≅ ) δ � � Λ ⊆ 

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

∉∈⊂∧ ⋅∪⊕∈  ∪⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊗ ⊃ ℑ⊆⊕  ⊕  δ � � Λ ⊆ � ϒ∈⊗ 

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

 ⊃⊆⊕ ℑ ∪ ⊃ ∩∪ ℑ ∠∏  ⊕ °° � ϒ⊂  ∪∉∏ ∩∪ ℜ ⊃ ∩ ∠ ℑ   ⊃ ℘ ⊂⊕  

� δ � � Λ ⊆� ℘ ℑ∈ ℜ ⊕⊃ ∈⊗ ∏ ℘ ⊕⊗ ∉ ∅∉⊆ Β 2℘  ∧  ℑ ⊂ ∉∅ 

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

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

 ∉∏ ∩∪∈⊕  � ′⊕ ℘ ℑ∏  ⊕ ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ Β 2℘  ∧  ℑ ⊂ ∉∈  ∪⊕ 

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

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

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

∈⊕  � ′∏ ℜ ⊕ ℘ ℑ∏  ⊕  ∪⊕ ⊕ ∅ ∅⊕ ℘ ∉∅ Β 2℘  ∧  ℑ ⊂ ∉∈  ∪⊕ 

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

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

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

℘ ∉⊆∠∉ ⊃  ⊕ ∠  ⊕  ⊕∈⊆∉ ⊕ ℜ  ⊃   ⊂⊕� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

��� × ∪⊕ °°�≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠∉ ⊃  ⊕ ℘ ℑ∈ ℜ ⊕ 

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

 � ⊆⊃ ∈ ℑ∈⊗ ∪⊕℘ ∉∈ ⊕∈ ∉∅ ⁄′× ←⊃ � � � � ∉∅ ∪⊕ 

⋅⊕ ⊃ ∩∪ ∉∅ ≥∈2°ℜ� × ∪⊕ ≥∈2°ℜ ℘ ℑ∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕ 

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

∠  ∉√⊕ ∪⊕ ∠  ∉℘ ⊕   ⊃ ℜ ⊃ ⊂ ⊃  ∧ ∉∅ °° � 

��� × ∪⊕  ⊕⊕¬ ⊃    Β 2℘  ∧  ℑ ⊂ ∉∅ °° ⊃ ∈ °°�≥∈2 

°ℜ℘ ∉⊆∠∉ ⊃  ⊕ �ℑ∈⊗ ∪⊕ ℘ ∉∈ ⊕∈ ∉∅ Β 2℘  ∧  ℑ ⊂⊃ ∈ 

 ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕  ℑ  ⊕ ∪ ⊃ ∩∪⊕   ⋅∪⊕∈  ∪⊕ ≥∈2°ℜ ⊃  

⊗ ⊃  ∠ ⊕   ⊕⊗  ∉ ⊆ℑ   ⊃ ¬ ⊃ ∈  ∪⊕ ∅∉⊆ ∉∅ ∈ℑ∈∉⊆⊕  ⊕  

∠ℑ   ⊃ ℘ ⊂⊕ � 

��� × ∪⊕ °°�≥∈2°ℜ ℘ ∉⊆∠∉ ⊃  ⊕  ∪ℑ√⊕ ⊕¬℘ ⊕ ⊂2 

⊂⊕∈⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ �ℑ∈⊗ ∪⊕ Υ ℘ ⊃ ⊕ ∇∏ ℑ ⊂  ∉ 

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

℘ ⊂⊕ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ⊃ ℜ ⊃ ∩∩ ⊕  ∪ℑ∈ �� Λ ⊆ �ℜ ⊕  ⋅⊕ ⊕∈ � � � 

Λ ⊆ ℑ∈⊗� Λ ⊆ ℑ∈⊗⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ ��� ∈⊆ � 

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

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

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

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

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

 ⊃⊆⊕  ℑ  ∪ ⊃ ∩∪ ℑ  ∪∉ ⊕ ∉∅ ∠∏  ⊕ °°  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ 

⋅∪⊕∈ δ � ��� ∈ ⊆ � 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

�  ♣⊃ ⊕  ⊕  ♦ � ϒ⊗ √ ↑ ℑ  ⊕ ����� ���� ���� � 

�  ∝ ∏⊄ ⊃ϒ �♠ ↑ ℑ  ⊕ ″ ⊕ ����� ���� ����� � 

�  → ∉√ℑ⊄ ′ ↑ � ϒ⊗ √ ↑ ℑ  ⊕ ����� ���� ���� � 

�  ≥⊃ ⊕ ∩ ⊕ ⊂ ″ • � → ℑ∈∉   ∏ ℘  ∏  ⊕ ⊗ ↑ ℑ  ⊕ � ���� � � ��� � 

��� � 

�  ∂ ℑ ⊃ ℑ ″ ϒ � ϒ⊗ √ ↑ ℑ  ⊕ ����� ���� ���� � 

�  ← ℑ∈ × � °⊃ ∈∈ℑ √ℑ ⊃ ℑ × �♠ ≤∪ ⊕⊆ ↑ ℑ  ⊕ ����� �� ���� � 

�  ≤∉∪⊕ ∈2ϒ⊗⊗♠ ° � °∉ ⊂∧⊆⊕ ����� ��� ����� � ���� � 

�  ÷⊃ ∉∈∩ ♣ � °∉ ⊂∧⊆ ≥℘ ⊃∞∈∩����� ������ ��� � 

�  ÷⊃ ∉∈∩ ≤ �♠ • ∏∪ℑ∈ ∝∈⊃ √ ∉ ∅ ×⊕ ℘ ∪∈ ����� ������ � �� � 

��  ÷⊃ ∉∈∩ ≤ � • ⊕ ∈ ⁄� ≥℘ ⊃ ×⊕ ℘ ∪∈ ↓√⊕   ⊕ ℑ  ′∏ ⊃ ⊂⊗ ⊃ ∈∩ 

↑ ℑ  ⊕ ����� ������ ��� � �� � 

(Εδιτεδ βψ Ζηυ Ζηονγγυο) 

# � � � # ∂ ∉ ⊂1�  λ 1�         °∉ ⊂∧∠  ∉∠∧⊂⊕ ∈⊕ 2≥∈2°ℜ ∈ℑ∈∉℘ ∉⊆∠ ∉ ⊃  ⊕ 


