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

Ισοτηερµ αλ σολ ιδιφιχατιον βεηαϖ ιορ οφ τψπιχαλ 

Νι � Αλ βασε συπεραλ λοψ ΙΧ� 
≠ 

• ϒ →♣ ÷⊃ ℑ∉ 2∠ ⊃ ∈∩�汪小平� � ≡ ♦ ∞→♣ ≠ ∏∈2 ∉∈∩�郑运荣� � ÷♥ϒ ↓ ≤∪⊕∈∩ 2ℜ∉�肖程波� � 

• ϒ →♣ ′⊕ ⊃ 2⊂⊕ ⊃ �王蓓蕾� � ♦ ϒ → ≠ℑ 2∅ ℑ∈∩�韩雅芳� 

�′⊕ ⊃ ⊇ ⊃ ∈∩ ♥∈  ⊃  ∏  ⊕∉∅ ϒ⊕  ∉∈ℑ∏  ⊃ ℘ ℑ ⊂ ↑ ℑ  ⊕  ⊃ ℑ ⊂� ′⊕ ⊃ ⊇ ⊃ ∈∩ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ⊕ ∇∏ ⊕ ∈℘ ⊕∉ ∅ℑ ∧∠ ⊃ ℘ ℑ ⊂ → ⊃ � ϒ⊂ ℜ ℑ  ⊕ ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ ♥≤� ⋅ℑ   ∏ ⊗ ⊃ ⊕ ⊗ℜ∧ ⊃  ∉ ∪ ⊕ ⊆ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊕  ∪∉⊗� 

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

♥≤� ℑ ⊂ ⊂∉∧ ℑ  ⊕ ∈∉ ℑℜ ⊂∧ ∪ ⊃ ∩∪ ⊕  ∪ℑ∈  ∪∉ ⊕∉ ∅ ℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂ ∈⊃ ℘ ⊄⊕ ⊂ ℜ ℑ  ⊕ ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ℜ ⊕ ℘ ℑ∏  ⊕∉ ∅⊃  ∪ ⊃ ∩∪ ⊕  ↑ ∉ ℘ ∉∈ ⊕ ∈ � × ∪ ⊕  ⊕⊃  

∈∉ ⊕ ∏  ⊕ ℘  ⊃ ℘ Χ χ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⊗∏  ⊃ ∈∩ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ∪⊕ℑ ⊂ ⊂∉∧ �ℜ∏ ℑ ⊄ ⊃ ∈⊗∉ ∅ ↑ ∉ 2 ⊃ ℘ ∪ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠  ⊃ ⊆ℑ  ∧ ∠∪ ℑ  ⊕∠  ⊕ 2 

℘ ⊃ ∠ ⊃  ℑ  ⊕  ∉∩ ⊕  ∪ ⊕  ⋅⊃  ∪ Χ ∠∪ ℑ  ⊕ ℜ∧ ⊕ ∏  ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ Λχ ψ ∆� Χ� Λδ ⊃ ∈  ∪ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈∩ ⊕∉ ∅ � ��� ∗ � ��� ↔� ∪ ⊃  ∆ 2 

→ ⊃ � � �� ↑ ∉ � � �� ∠∪ ℑ  ⊕ ∪ℑ ℑ ∠  ⊃ ⊆⊃  ⊃ √⊕ ∉  ∪∉ ∪∉⊆ℜ ⊃ ℘   ∏ ℘  ∏  ⊕ ⋅⊃  ∪ α � � � ��� � ∈⊆ � β � � � ��� � ∈⊆ ℑ∈⊗ χ � � � ��� � ∈⊆ � 

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

∉∈⊗ ℑ  ∧ Χ χ ∠∪ ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊃ ∈  ∪ ⊕ ∉ ⊗ ⊕ ∉ ∅ ∠  ⊕ ℘ ⊕ ⊗ ⊕ ∈℘ ⊕∅  ∉⊆ ⊗ ⊕ ∈⊗  ⊃  ⊕  ∉⊃ ∈ ⊕  ⊗ ⊕ ∈⊗  ⊃  ⊕ � 

[ Κεψ ωορδσ] → ⊃ � ϒ⊂ ℜ ℑ  ⊕ ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧� ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ � ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ ℑ  ⊕ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

♥∈  ⊕ ℘ ⊕∈∧⊕ ℑ  � ⊆ℑ∈∧   ∏⊗ ⊃ ⊕  ∪ℑ√⊕ ℜ ⊕ ⊕∈ ℘ ℑ   ⊃ ⊕⊗ 

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

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

⊂∉∧ ≈� ∗ � � × ∪⊕  ⊕ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ℑ  ⊕ ∉∅ ∩  ⊕ ℑ √ℑ ⊂∏ ⊕ ⊃ ∈ 

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

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

 ⊕   ⊃ ∈∩ ∪⊕℘ ℑ   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕℘ ℑ   ⊃ ∈∩ ∈⊃ ℘ ⊄⊕ ⊂ ℜ ℑ  ⊕ ∏ ∠ ⊕  2 

ℑ ⊂ ⊂∉∧�

→ ⊃ 2ϒ⊂ 2 ↑ ∉ 2′  ∧  ⊕⊆ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

�⁄≥� → ⊃ � ϒ⊂ ℜ ℑ  ⊕ℑ ⊂ ⊂∉∧ ♥≤� ⊃ ℑ ∈⊕⋅  ∧∠ ⊕ ∉∅ Χ χ2 → ⊃ � ϒ⊂ 

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

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

ℜ ℑ  ⊕ ⁄≥ ℘ ℑ   ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ℑ ∪ ⊃ ∩∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ≈� � �� � 

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

℘ ℑ  ⊃ ∉∈   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ℑ ∧∠ ⊃ ℘ ℑ ⊂ ♥≤� ℑ ⊂ ⊂∉∧ ℑ  ⊕ ⊗ ⊕  ⊕  2 

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕ ∈∉⊆⊃ ∈ℑ ⊂ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ ♥≤� ℑ ⊂ ⊂∉∧ ⊃  → ⊃ 2 

��� � � ∗ �� ��� ↑ ∉ 2�� �� ∗ � ��� ϒ⊂ 2�� ��� ∗ � ���� ′ 

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

♥≤� ℑ ⊂ ⊂∉∧ ∏  ⊕⊗ ⊃ ∈  ∪ ⊃  ℑ   ⊃ ℘ ⊂⊕ ⊃  → ⊃ 2�� � � ↑ ∉2� � � ϒ⊂ 2 

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

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

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

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

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

 ∪⊕ ∧ ⋅⊕  ⊕ ∪⊕ ℑ  2  ⊕ ℑ  ⊕⊗ ⊃ ∈  ∪⊕ ∪ ⊃ ∩∪ 2 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∅∏  2 

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

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

⊕⊗ ∏ ∠ ∉  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅ �� ∗ �� ε ℑℜ ∉√⊕ ∪⊕⊂ ⊃ ∇ 2 

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

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

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

∇∏ ⊕∈℘ ∪ ⊃ ∈∩� 

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

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

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

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

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

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

℘  ∉ ℘ ∉∠∧ � ≥∞ ↑ � ∞⁄÷ � ∞° ↑ ϒ � × ∞ ↑ ℑ∈⊗ �2 ℑ∧ 

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

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

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

⊆⊃ ℘  ∉ ℘ ∉∠ ⊕� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Ασ 2χασ τ µιχροστρυχτυρε 

× ∪ ⊕ ⊕ ∠∪ℑ  ⊕ ∉∅ Χ χ2 → ⊃ � � ϒ⊂�↑ ∉� � Χ ℑ∈⊗ ℜ ∉ ⊃ ⊗ ⊕ 2 

↑ ∉ � → ⊃ ′ � ⊕¬ ⊃   ⊃ ∈  ∪⊕ℑ ⊂ ⊂∉∧ �ℑ  ∧∠ ⊃ ℘ ℑ ⊂ ⊂∧  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

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

⊂∉∧ ⊆ℑ ⊃ ∈⊂∧ ℘ ∉∈ ⊃   ∉∅  ⋅∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ  ⊕ ℑ ∉∅ Χ � Χ χ � 

∅ ⊃ ∈⊕ Χ χ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ �ℑℜ∉∏ � � � Λ ⊆� ⊃ ∈ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊃ ℘ 

ℑ  ⊕ ℑ Α � ℑ∈⊗ ℘ ∉ℑ   ⊕ Χ χ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈ ⊗ ⊕∈⊗  ⊃  ⊃ ℘ℑ  ⊕ ℑ 

Β �℘ ∉⊆ℜ ⊃ ∈⊕⊗ ⋅⊃  ∪  ∉⊆⊕ ℜ∉ ⊃ ⊗ ⊕ℑ∈⊗⊕∏  ⊕ ℘  ⊃ ℘ ⊃ ∈∩ ⊂⊕ Χ χ 

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

⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ∪∉⋅⊕⊗ ∪ℑ   ∪⊕ ∉ ℑ ⊂ √∉ ⊂∏⊆⊕∅  ℑ℘  ⊃ ∉∈ ∉∅ 
Χ χ ∠∪ℑ  ⊕ ⋅ℑ ℑℜ∉∏ �� � ∗ �� � ⊃ ∈  ∪ ⊃ ℑ ⊂ ⊂∉∧ � 

3 .2  ∆ΤΑ αναλψσ ισ 

⁄× ϒ ℑ∈ℑ ⊂∧ ⊃  ∉∅  ∪⊕ ℑ  2℘ ℑ   ℑ ⊂ ⊂∉∧ ⊃ ∈ ƒ⊃ ∩� � 

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

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



Φ ιγ .1  × ∧∠ ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ♥≤� ℑ ⊂ ⊂∉∧�ℑ  2℘ ℑ   � 

Φ ιγ .2  ⁄× ϒ ℘ ∏  √⊕∉∅♥≤� ℑ ⊂ ⊂∉∧ 

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

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

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

� ��� ε � ϒ⊂  ∪∉∏ ∩∪  ∪⊕  ⊕ ⊕¬ ⊃   ⊕⊗ ℘ ⊕   ℑ ⊃ ∈ ℑ⊆∉∏∈∉∅ 

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

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

⊃ ∈  ∪⊕ ⁄× ϒ ℘ ∏  √⊕�ℑ∈⊗ ∪ ⊃  ⊆ℑ∧ ℜ ⊕ ℑ    ⊃ ℜ∏  ⊕⊗ ∉  ∪⊕ 

 ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ⊂⊕  ℑ⊆∉∏∈∉∅ Χ χ ∠∪ℑ  ⊕ ℑ∈⊗ ℜ∉ ⊃ ⊗ ⊕ ⊃ ∈  ∪⊕ 

ℑ ⊂ ⊂∉∧ � 

3 .3  Ισοτηερµ αλ σολιδιφιχατιον αναλψσ ισ 

× ∪⊕ ℑ ⊂ ⊂∉∧ ⋅ℑ  ℑ  2⊂ ⊃ ∇∏ ⊃ ⊗ ⋅∪⊕∈ ⊃  ⋅ℑ  ∪⊕ ℑ  ⊕⊗  ∉ 

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

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

ℑ � ��� ε � ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩���ℑ� � × ∪⊕ ℘ ∉∈ ⊕∈∉∅ 

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

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

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

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

 ∏  ⊕⊗ℑℜ∉∏ �� � � � �� � � � ℑ∈⊗� � � � �√∉ ⊂∏⊆⊕∅  ℑ℘ 2 

 ⊃ ∉∈� ⋅∪⊕∈  ∪⊕ ℑ ⊂ ⊂∉∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ℑ � ��� ε � � ��� ε 

ℑ∈⊗� ��� ε � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ϒℑ  ⊕  ∏ ⊂  �⊂⊕  ℑ∈⊗⊂⊕   

 ⊕  ⊃ ⊗∏ ℑ ⊂⊂ ⊃ ∇∏ ⊃ ⊗  ⋅⊕  ⊕ ℘ ∉∈ ℑ ⊃ ∈⊕⊗⊃ ∈ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊃ ℘ℑ  ⊕ ℑ  

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

⊂ ⊃ ∇∏ ⊃ ⊗ 2 ∏ ∠∠ ⊂⊕⊆⊕∈ ℜ ⊕  ⋅⊕ ⊕∈ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊕  ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ 

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

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

ℑ � ��� ε �⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ ⊆∉ ∉∅ ∪⊕⊃ ∈ ⊕  ⊗ ⊕∈2 

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

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

ℑℜ∉∏ � � � � � 

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

� ��� ε �ℑ ⊄ ⊃ ∈⊗∉∅⊃   ⊕ ∩∏ ⊂ℑ �   ⊃ ∠ ∉ℜ ⊂∉℘ ⊄⊂ ⊃ ⊄⊕ ⋅∪ ⊃  ⊕ 

∠∪ℑ  ⊕  ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ∈⊕ ℑ   ∪⊕ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊃ ℘  ⊕  ⊃ ⊗∏ ℑ ⊂ 

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

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

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

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

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

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

⋅∪ ⊃  ⊕ ∠∪ℑ  ⊕ ⊃ ℑℜ∉∏ � ∗ � Λ ⊆ � 

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

⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧ ∞° ↑ ϒ �  ∪⊕  ⊕  ∏ ⊂    ∪∉⋅  ∪ℑ  ∪⊕ 

⋅∪ ⊃  ⊕ ∠∪ℑ  ⊕ ℑ  ⊕ → ⊃ 2 ↑ ∉ ∠∪ℑ  ⊕ � ∪ℑ ⊃ �⊃ ∉∈⊂∧ ℘ ∉∈2 

 ℑ ⊃ ∈⊕⊗ → ⊃ℑ∈⊗ ↑ ∉ ⊕ ⊂⊕⊆⊕∈ � ⋅∪⊕  ⊕ ℑ ∈∉ ϒ⊂ ∉′ ⊕ ⊂⊕ 2 

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

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

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

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

Φ ιγ .3  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅♥≤� ℑ ⊂ ⊂∉∧ ℑ ∅  ⊕ ⊃  ∉ ∪⊕ ⊆ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 
�ℑ � ) � ��� ε ��ℜ� ) � ��� ε 

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



Φ ιγ .4  ↑ ∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉ ∅ ∠  ⊃⊆ℑ  ∧ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ⊗∏  ⊃ ∈∩⊃  ∉ ∪⊕ ⊆ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

�ℑ � ) � ��� ε ��ℜ� ) � ��� ε 

℘ ℑ  ⊃ ∉∈ ℑ � ��� ε  ∏∩∩⊕   ⊕⊗  ∪ℑ  ∪⊕  ⊕ ⊕¬ ⊃   ℑ ⊄ ⊃ ∈⊗ 

∉∅ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ ⊃ ∈  ∪⊕ ℑ ⊂ ⊂∉∧ � ⋅∪ ⊃ ℘ ∪ ∪ℑ  ℑ 

∠  ⊃ ⊆⊃  ⊃ √⊕ ∉  ∪∉ ∪∉⊆ℜ ⊃ ℘   ∏ ℘  ∏  ⊕ ⋅⊃  ∪ α � � ���� � 

∈⊆ � β � � ���� � ∈⊆ � χ � � ���� � ∈⊆ � ℑ  ∪∉⋅∈ ⊃ ∈ 

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

 ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℑ  � ��� ε ⋅⊕  ⊕ ℑ ⊂ ∉ ⊕¬ℑ⊆⊃ ∈⊕⊗ ℜ∧ 

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

∉∅  ∪⊕  ⊕ → ⊃ 2 ↑ ∉ ∠∪ℑ  ⊕  ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ⋅∪ ⊃ ℘ ∪ 

℘ ∉∈∅ ⊃ ⊆⊕⊗ ∪ℑ  ∪⊕  ⊕ ∠∪ℑ  ⊕ ℑ  ⊕ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  2 

⊕ � × ∪⊕  ⊕ ∅∉ ⊕�℘ ∉⊆ℜ ⊃ ∈⊕⊗ ⋅⊃  ∪ ∪⊕ ⊕  ∏ ⊂  ℜ ∧ ∞° ↑ ϒ � 

÷2 ℑ∧ ∠ ∉⋅⊗ ⊕ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈  ∠ ⊕ ℘   ∏⊆ ℑ∈⊗ ∪⊕ → ⊃ 2 ↑ ∉ ℜ ⊃ 2 

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

⋅∪ ⊃  ⊕ ∠∪ℑ  ⊕ ℑ  ⊕ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ �ℑ∈⊗ ∪⊕ ∧ ℑ  ⊕ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ℜ ∧  ∪⊕ ⊕∏  ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ ∉∅ Λχ ψ ∆ � Χ � 

Λδ � ⋅∪⊕  ⊕ Λχ � Λδ ⊕∠  ⊕  ⊕∈ ∪⊕  ⊕  ⊃ ⊗∏ ℑ ⊂ ⊂ ⊃ ∇∏ ⊃ ⊗  ℜ ⊕ 2 

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

• ∪⊕∈  ∪⊕ ℑ ⊂ ⊂∉∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ℑ  � ��� ε � ⊃  ⋅ℑ  

∅∉∏∈⊗ ∪ℑ ℑ⊂ℑ  ∩ ⊕ℑ⊆∉∏∈∉∅ ℜ ∉ ⊃ ⊗ ⊕ � ↑ ∉ � → ⊃ ′ � ∠∪ℑ  2 

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ≥⊃ ⊆∏ ⊂  ℑ∈⊕ ∉∏  ⊂∧ � ∪⊕  ⊕  ⊃ ⊗∏ ℑ ⊂ ⊂ ⊃ ∇∏ ⊃ ⊗  

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

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

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

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

� ��� ε ℑ∈⊗ � ��� ε  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ 

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

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

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

 ∪⊕ ∈⊕ ∩ ℑ  ⊃ √⊕ 2 ⊕ ∩  ⊕ ∩ ℑ  ⊃ ∉∈ ∉∅ ϒ⊂ ⊕ ⊂⊕⊆⊕∈∉∅ ∪⊕ℑ ⊂ ⊂∉∧ � 

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

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

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

ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �♥  ∪∉⋅ ∪ℑ ↑ ∉ ⊕ ⊂⊕⊆⊕∈ ⊃ ∈  ∪⊕ 

ℑ ⊂ ⊂∉∧  ⊕∈⊗  ∉  ⊕ ∩  ⊕ ∩ ℑ  ⊕ ℑ  ∪⊕ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊕  ⊗∏  ⊃ ∈∩ 

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

ℑ  ∪⊕ ⊗ ⊕∈⊗  ⊃  ⊕ ⊗ ∏ ⊕ ∉  ∪⊕ ∪ ⊃ ∩∪⊕  ↑ ∉ ℘ ∉∈ ⊕∈⊃ ∈  ∪⊕ 

ℑ ⊂ ⊂∉∧ � ≥⊃⊆⊃ ⊂ℑ  ⊕  ∏ ⊂   ∪ℑ√⊕ ℑ ⊂ ∉ ℜ ⊕ ⊕∈ ∉ℜ  ℑ ⊃ ∈⊕⊗⊃ ∈ ∅∉ 2 

⊆⊕  ⊕  ⊕ ℑ  ℘ ∪⊕  ≈� ∗ � �⊃ ∪ℑ ℜ ⊕ ⊕∈ ∅∉∏∈⊗ ∪ℑ   ∪⊕ ϒ⊂⊕ ⊂ 2 

Φ ιγ .5  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈  ∠⊕ ℘   ∏⊆ ∉∅ 

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

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

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

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

↑ ∉ ∉≤⊕ ⊂⊕⊆⊕∈ � ∪⊕ ϒ⊂ ⊕ ⊂⊕⊆⊕∈∏  ∏ ℑ ⊂ ⊂∧  ⊕∩  ⊕∩ℑ  ⊕  

⊃ ∈  ∪⊕ ⊗ ⊕∈⊗  ⊃  ⊃ ℘ℑ  ⊕ ℑ � 

ƒ∏   ∪⊕   ∏⊗ ⊃ ⊕ ∉∅ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ℑ√⊕  2 

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

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

 ∏  ⊕ ∪ℑ√⊕ℑ ⊂ ∉ ℜ ⊕ ⊕∈  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥  ∪∉⋅ ∪ℑ   ∪⊕ 

ℑ√⊕  ℑ∩ ⊕ ↑ ∉ ℘ ∉∈ ⊕∈⊃ ∈  ∪⊕  ⊕  ⊃ ⊗∏ ℑ ⊂ ⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈℘  ⊕ ℑ  ⊕  

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

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

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

 ∏  ⊕� × ∪ ⊃ ℘ ∉∈∅ ⊃ ⊆ ∪ℑ  ∪⊕ ↑ ∉� ϒ⊂  ⊕ ∩  ⊕ ∩ ℑ  ⊃ ∉∈ ⊕¬2 

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

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

 ∪⊕ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊃  ⊗  ∉∠∠ ⊕⊗ ⊗ ∉⋅∈  ∉ 

ℑℜ∉∏ � ��� ε � ∪⊕ ↑ ∉� ϒ⊂ ℘ ∉∈ ⊕∈ ⊃ ∈  ⊕  ⊃ ⊗ ∏ ℑ ⊂ ⊂ ⊃ ∇ 2 

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

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

ℑ ⊂ℑ  ∩ ⊕ ℑ⊆∉∏∈  ∉∅ ↑ ∉ � → ⊃� ℜ∏  ℘ ∉∈ ℑ ⊃ ∈ ⊂⊕   ϒ⊂ 

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



Φ ιγ .6  ≥⊕ ⊂⊕ ℘  ⊕⊗ 2ℑ  ⊕ ℑ ⊕ ⊂⊕ ℘   ∉∈ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈∉∅ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ 

�ℑ � ) ≈�� � ∨∉∈⊕ℑ¬ ⊃ ��ℜ � ) ≈��� ∨∉∈⊕ℑ¬ ⊃ ��℘ � ) ≈��� ∨∉∈⊕ℑ¬ ⊃  

Φ ιγ .7  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅ ↑ ∉ � → ⊃ ′ � 

∠∪ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ℑ � ��� ε 

�ℑℜ∉∏ � �� � � ⊆ℑ  ∅  ℑ ℘  ⊃ ∉∈� � ∪∏  ∪⊕ ∠  ⊃ ⊆ℑ  ∧ ∆ 2 

→ ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕ ⊕∏  ⊕ ℘  ⊃ ℘ ⊕ 2 

ℑ ℘  ⊃ ∉∈ ∉∅ Λχ ψ ∆� Χ� Λδ � ♦∉⋅⊕√⊕ � ⋅∪⊕∈  ∪⊕ ⊕ ℑ ℘ 2 

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

ℜ ⊕ ∩ ⊃ ∈  ∉ ⊗  ∉∠ ⊗ ∉⋅∈ ⋅∪⊕  ⊕ ℑ  ∪⊕ ϒ⊂ ℘ ∉∈ ⊕∈ ℜ ⊕ ∩ ⊃ ∈  ∉ 

∩  ∉⋅ ∏∠�ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

3 .4  ∆ισχυσσ ιον 

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

 ∪⊕  ⊕⊃ ∈∉ ⊕∏  ⊕ ℘  ⊃ ℘ Χ χ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⊗∏  ⊃ ∈∩ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ 2 

∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ⋅∪ ⊃ ⊂⊕  ∪⊕  ⊕⊃ ℑ ⊄ ⊃ ∈⊗ ∉∅ ⊕∏  ⊕ ℘  ⊃ ℘ ∆ 2 

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

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

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

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

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

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

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

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

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

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

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

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

Φ ιγ .8  ≤∉⊆∠∉ ⊃  ⊃ ∉∈ √ℑ  ⊃ ℑ  ⊃ ∉∈∉∅⊂ ⊃ ∇∏ ⊃ ⊗ 

∠∉∉ ⊂ ⋅⊃  ∪  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

 ℑ  ⊕ ∉∅ ⊂ ⊃ ∇∏ ⊃ ⊗  ⊃ ∈ ∅∉⊆⊕    ∏⊗ ⊃ ⊕  ≈� ∗ � �  ∪ℑ ⊃ �  ∪⊕ 

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

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

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

∠  ∉℘ ⊕   ∉∅  ∪⊕ ♥≤� ℑ ⊂ ⊂∉∧ � ↑ ∉ ⊕ ⊂⊕⊆⊕∈  ⊕ ∩  ⊕ ∩ ℑ  ⊕⊗ 

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

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

⊕⊆⊕∈�ℑ  ∪∉⋅∈ ⊃ ∈ ℜ∉ ∪ ×ℑℜ ⊂⊕� ℑ∈⊗ ƒ⊃ ∩� � � ϒℑ ⊕ 2 

 ∏ ⊂  � ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ ⊃ ∈  ⊕ ℑ⊗ ∉∅ ⊕∏  ⊕ ℘  ⊃ ℘ Χ χ ℑ  ⊕ 

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

℘ ⊕  � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ∪⊕ ⊂ ⊃ ∇∏ ⊃ ⊗∏ �  ∉ ⊂ ⊃ ⊗∏ � ℜ ∉ ⊃ ⊗ ⊕ � ↑ ∉ � → ⊃ ′ � 

∠∪ℑ  ⊕� ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈ℑ∈⊗  ⊕ ℘ ∉∈⊗ ℑ  ∧ Χ χ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕ ♥≤� ℑ ⊂ ⊂∉∧ ℑ  ⊕ ℑℜ ∉∏  � ��� ε � 

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

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



             Ταβλε 1  ↑⊃ ℘  ∉ 2 ⊕ ∩  ⊕ ∩ ℑ  ⊃ ∉∈ ∉∅♥≤� ℑ ⊂ ⊂∉∧      � ⊆ℑ  ∅  ℑ℘  ⊃ ∉∈ � � � 

∞⊂⊕⊆⊕ ∈ 
ℑ  2℘ ℑ   

⁄⊕ ∈⊗  ⊃  ⊕  ♥∈ ⊕  ⊗ ⊕ ∈⊗  ⊃  ⊕  

� ��� ε 

⁄⊕ ∈⊗  ⊃  ⊕  ♥∈ ⊕  ⊗ ⊕ ∈⊗  ⊃  ⊕  

� ��� ε 

⁄⊕ ∈⊗  ⊃  ⊕  ♥∈ ⊕  ⊗ ⊕ ∈⊗  ⊃  ⊕  

→ ⊃ �� � � �� � � �� � � �� � � �� � � �� � � 

ϒ⊂ � � � � � � � � � � � � � � � � � � 

↑ ∉ �� � � �� � � �� � � �� � � �� � � �� � � 

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

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

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

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

 ⊕∩  ⊕∩ℑ  ⊕  ⊃ ∈  ∪⊕ ⊃ ∈ ⊕  ⊗ ⊕∈⊗  ⊃  ⊕ � ⋅∪ ⊃ ⊂⊕ ϒ⊂ ⊕ ⊂⊕⊆⊕∈ 

 ⊕∩  ⊕∩ℑ  ⊕ ℑ  ∪⊕ ⊗ ⊕∈⊗  ⊃  ⊕ � 

�� ϒ ⊄ ⊃ ∈⊗ ∉∅ ∠  ⊃ ⊆ℑ  ∧ ∆ 2 → ⊃ � � �� ↑ ∉ � � �� ∠∪ℑ  ⊕ ∠  ⊕ 2 

℘ ⊃ ∠ ⊃  ℑ  ⊕ ℑ ℑ ⊕⊆∠⊕  ℑ  ∏  ⊕ ℑ∈∩⊕∅  ∉⊆ � ��� ε  ∉ ���� 
ε ℜ∧  ∪⊕⊕∏  ⊕ ℘  ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ Λχ ψ ∆� Χ� Λδ � 

�� ≥⊕ ℘ ∉∈⊗ ℑ  ∧ Χ χ ∠∪ℑ  ⊕ ∉∅  ∪⊕ ♥≤� ℑ ⊂ ⊂∉∧ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

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

⊃ ∉∠∠∉ ⊃  ⊕ ∉  ∪⊕ ∈∉⊆ℑ ⊂ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈  ⊕ ∇∏ ⊕∈℘ ⊕ ∉∅ Χ χ 

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

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ′∏   ∉∈ ≤ ♠� ≥∏ ∠ ⊕  ℑ ⊂ ⊂∉∧� ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ℑ∈⊗ ↑ ℑ∈∏ ∅ ℑ ℘  ∏  ⊕ 

≈ ↑  � ′ℑ  ∉∈ ″ ∉∏∩ ⊕� ← ∉∏ ⊃  ⊃ ℑ∈ℑ� ≤⊂ℑ ⊃  ∉  .  °∏ ℜ ⊂� ���� � 

��� � 

≈�  ↔ ⊕ ℑ  ′ ♦ ℑ∈⊗ ƒ∉ ∈⋅ℑ ⊂  ⁄ ∞ � ≥∏ ∠ ⊕  ℑ ⊂ ⊂∉∧� ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ 

ℑ∈⊗ ↑ ℑ∈∏ ∅ ℑ ℘  ∏  ⊕ ≈ ↑  � ′ℑ  ∉∈ ″ ∉∏ ∩ ⊕� ← ∉∏ ⊃  ⊃ ℑ∈ℑ� 

≤⊂ℑ ⊃  ∉  .  °∏ ℜ ⊂����� ���� � 

≈�  ′ℑ ℘ ∪ ⊕ ⊂⊕ ∞ � ♦⊃ ∩∪ ×⊕⊆∠ ⊕  ℑ  ∏  ⊕ ϒ⊂ ⊂∉∧ ∅∉ ♣ℑ  × ∏  ℜ ⊃ ∈⊕  

≈ ↑  � ← ∉∈⊗ ∉∈ � ϒ∠∠ ⊂ ≥℘ ⊃°∏ ℜ ⊂����� ���� � 

≈�  ↓∏ ⊃ ℘ ∪∉∏ ←ℑ∈⊗ ⊂ℑ √ℑ∏ ⊗ ƒ �≥∏∠ ⊕  ℑ ⊂ ⊂∉∧≈ ↑  �← ∉∈⊗ ∉∈ � ϒ∠ 2 

∠ ⊂ ≥℘ ⊃°∏ ℜ ⊂����� ���� � 

≈�  ≤ ϒ ↓ ′⊃ ℑ∉ � × ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ ℜ ⊕ ∪ ℑ√⊃ ∉∉ ∅ ∈∉∈⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

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

∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂����� ����� ��� � 

≈�  ƒ ∝ ♦⊕ ∈2∨∪ ⊃� → ∉∈⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℜ ⊕∪ ℑ√⊃ ∉ ∉ ∅ 

 ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧≈♠  � × ℑ∈ ℑ ℘  ⊃ ∉∈ ∉ ∅ → ∉  ∪⋅⊕   ⊕  ∈ °∉ ⊂∧ ⊕ ℘ ∪ 2 

∈⊃ ℘ ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ ����� �� ���� � 

≈�  ≡ ♦ ∝ ≠ℑ ∉ 2¬ ⊃ ℑ ∉ � × ∪ ⊕ ⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕ ∉ ∅ ℜ∉ ∉∈ ∉∈ ∠∉ ∉ ⊃  ∧ ∉ ∅ 

℘ ℑ  → ⊃ 2ℜ ℑ  ⊕ ⊗ ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧≈ ϒ � × ∪ ⊕ ° ∉℘ ⊕ ⊕ ⊗ ⊃ ∈∩ ∉ ∅ ≤ℑ   2 

⊃ ∈∩ ≥∏ ∠ ⊕  ℑ ⊂ ⊂∉∧≈ ≤ ����� ��� � 

≈�  ≡ ♦ ∞→♣ ≠ ∏∈2 ∉∈∩� ′⊕ ∪ℑ √⊃ ∉∉∅ ♦∅ ⊃ ∈  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ 

℘ ℑ   → ⊃ 2ℜ ℑ  ⊕  ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ≥⊃ ∈⊃ ℘ ℑ� 

���� ������ � ϒ�� � 

≈�  ♦ ϒ → ≠ �≥  ⊕ ∈∩  ∪ ⊕ ∈⊃ ∈∩ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⊃ ∈ ⁄≥ Χ χ2ℜ ℑ  ⊕ ∏ ∠ ⊕  2 

ℑ ⊂ ⊂∉∧♥≤� ≈♠ � ϒ⊗ √ℑ∈℘ ⊕ ⊗ ≥  ∏ ℘  ∏  ℑ ⊂ ↑ ℑ  ⊕ � ���� � � � 

��� � 

≈��  ♦ ϒ → ≠ � ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ∪⊕⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ 2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕ ⊗ Χ χ2ℜ ℑ ℑ ⊕  ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ ♥≤� ≈♠ � ↑ ℑ  ⊕  ≥℘ ⊃ ∞∈∩� 

���� � ϒ��� ���� � 

(Εδιτεδ βψ ΨΑΝΓ Βινγ) 

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


