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

Χηαραχτεριστιχ οφ σπεχιφιχ ηεατ χαπαχιτψ οφ ΝιΤι αλ λοψ πηασεσ 
≠ 

×♥ϒ→ ±⊃ ∈∩ 2℘ ∪ℑ∉�田青超� � • ∝ ♠ ⊃ ℑ∈2 ∪⊕∈∩�吴建生� 

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

[ Αβσ τραχτ] ×∪⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉ ∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧ ℑ ℘ ∉∈  ℑ∈∠  ⊕   ∏  ⊕∏  ⊃ ∈∩ ↑ ⁄≥≤ � ↑ ∉⊗ ∏ ⊂ℑ  ⊕ ⊗⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ ⊃ 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⊆⊃ ℘∠ ∉ ⊃ ∈∉ ∅ √⊃ ⊕⋅ � ⋅ℑ ∠  ∉∠∉ ⊕ ⊗ ∉ ⊕ ¬∠ ⊂ℑ ⊃ ∈  ∪ ⊕⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈℘ ⊕∉ ∅ ∪ ⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ℜ ⊕ 2 
 ⋅⊕ ⊕ ∈ ⊆ℑ   ⊕ ∈ ⊃  ⊃ ℘ℑ∈⊗ℑ∏   ⊕ ∈⊃  ⊃ ℘∠∪ ℑ  ⊕ �ƒ⊃ ∈ℑ ⊂ ⊂∧ �℘ ∉⊆∠ ℑ  ⊕ ⊗ ⋅⊃  ∪ ∪ ⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ  ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉ ∅∠∏  ⊕→ ⊃ℑ∈⊗ ×⊃�⊃ ⋅ℑ ∅∉∏∈⊗ 

 ∪ ℑ  ∪ ⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉ ∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧⊃ ⊃ ∈∪⊕  ⊕ ∈  ∉ ∪ℑ ∉ ∅∠∏  ⊕ ×⊃� • ∪ ⊕ ∈ ∪ ⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉ ∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧⊃  

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

 ∪ ⊕ ⊕  ∏ ⊂  ℑ  ⊕∈∉⊗ ⊕  ⊃  ℑℜ ⊂⊕� 

[ Κεψ ωορδσ]  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪ ⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ � → ⊃ ×⊃�∠∪ℑ  ⊕  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ � ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ 

[ ΧΛΧ νυµ βερ] ↓ ��� � �               [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

→ ⊃ ×⊃ ⊃  ℑ∈ ⊃⊆∠ ∉  ℑ∈  ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ 

�≥ ↑ ϒ� �♥∪ℑ ℜ ⊕ ⊕∈ ℘ ∉∈∅ ⊃ ⊆⊕⊗ ∪ℑ  ∪ ⊕ ⊕∠∪ℑ  ⊕ ℑ∠ 2 
∠ ⊕ ℑ ⊗∏  ⊃ ∈∩ ∪⊕ ℑ  ⊃ ∈∩ ℑ∈⊗ ℘ ∉∉ ⊂ ⊃ ∈∩  ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ ℘  ∉  

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

� Μ� ⊕¬ ⊃   � ⋅∪ ⊃ ⊂⊕ℑ∏   ⊕∈⊃  ⊕� Α� ⊕¬ ⊃   ℑ ∪ ⊃ ∩∪ ⊕⊆2 
∠ ⊕  ℑ  ∏  ⊕� • ∪⊕∈ ℘ ∉∉ ⊂ ⊃ ∈∩ ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∅  ∉⊆ ∪ ⊃ ∩∪ ⊕⊆2 
∠ ⊕  ℑ  ∏  ⊕�ℑ∈ ⊃ ∈ ⊕ ⊆⊕⊗ ⊃ ℑ  ⊕� ∪∉⊆ℜ ∉∪⊕⊗  ℑ ⊂ � Ρ� ∠∪ℑ  ⊕ 

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

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

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

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

 ⊃ ⊆⊕� ×∪⊕  ⊕ ∅∉ ⊕�⊃ ⊃  ⊆⊕ ℑ∈⊃ ∈∩ ∅∏ ⊂  ∉ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ∪⊕ 

 ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ⋅∪⊕∈ → ⊃ ×⊃⊃ ∏  ⊕⊗ℑ  

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

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

 ∉⊆⊕ ⋅∉ ⊄⊃ ∈  ∪ ⊃ ℑ  ⊕ ℑ ≈� ∗ � �ℜ∏  ∪⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ∉∈ 

 ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ⊕∈⊗ ⊕∈℘ ∧ ∉∅ ∪⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∅∉ 

→ ⊃ ×⊃ℑ ⊂ ⊂∉∧ ∪ℑ  ∈∉ℜ ⊕ ⊕∈  ⊕ ∠∉  ⊕⊗ ∏ ∠  ∉ ∈∉⋅ � ≥∉ ℑ∈ 

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Σπεχιµεν πρεπαρατιον 
→ ⊃ ×⊃� → ⊃�� � � � � ×⊃�� � � � � ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈� 

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

⊕¬∠ ⊕  ⊃ ⊆⊕∈ � ×∪⊕ → ⊃ ×⊃⋅⊃  ⊕  ⋅⊕  ⊕ℑ∈∈⊕ ℑ ⊂⊕⊗ℑ ��� ε 
∅∉� ∪ ∪⊕∈ ℑ∩ ⊃ ∈∩ ℑ ��� ε ∅∉� ∪� ′⊕ ∅∉ ⊕⊕¬∠ ⊕  ⊃ 2 

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

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

ς�♦ � ↓�Β ς�♦ →↓ � �Β ς�♦ƒ� � �Β�Β� 
≈� � 

2 .2  Μ∆ΣΧ µεασυρεµεντ 

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

⋅⊃  ∪ ℑ ↑ ⁄≥≤ � ↑ ∉⊗∏ ⊂ℑ  ⊕⊗ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂  ℘ ℑ∈∈⊃ ∈∩ 

℘ ℑ ⊂∉ ⊃⊆⊕  ⊕ � � × ϒ ⊃ ∈   ∏⊆⊕∈  ���� ↑ ⁄≥≤ � ×∪⊕ 

∪⊕ ℑ  ⊃ ∈∩ ℑ  ⊕∉∅ ∪⊕ ↑ ⁄≥≤ ⊃ ∈  ∪⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ⋅ℑ � 

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

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

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

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

⊃ ∈  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈∩ ⊕∅  ∉⊆ ��� ↔ ∉ ��� ↔�∪⊕ ℑ  2 
⊃ ∈∩ � �⊃  ∉ ∪⊕ ⊆ℑ ⊂� ∪⊕∈ ℜℑ ℘ ⊄  ∉∏∈⊗�℘ ∉∉ ⊂ ⊃ ∈∩� �♥∈  ∪⊕ 

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

��� ↔� ⊃  ∉ ∪⊕ ⊆ℑ ⊂�  ∪⊕∈ ℜℑ ℘ ⊄  ∉∏∈⊗ ℑ   ∪∉⋅∈ ⊃ ∈ 

ƒ⊃ ∩� � �⊃  ⊃ ⊆⊃ ⊂ℑ  ∉ ″ ∉∪⊗ ⊕ . ℑ∈⊗ ≥⊆⊃  ∪.  ⊆⊕ ℑ  ∏  ⊕ 2 
⊆⊕∈  ≈� � � � ƒ ∉⊆ ƒ⊃ ∩� � �⊃ ℘ ∉∏ ⊂⊗ ℜ ⊕ ∅∉∏∈⊗�⊃ ∈  ∪⊕ 

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

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

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

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

≈� �� � 

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

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

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ΑΝΑΛΨΣΕΣ 

3 .1  Ηεατ χαπαχιτψ οφ Μ ανδ Α πηασε 

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

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



Φ ιγ .1  ≥∠⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ℑ ℘ ⊃  ∧ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ 

∅  ∉⊆  ⋅∉ ⊕¬∠ ⊕  ⊃ ⊆⊕∈  
� ) ƒ⊃   ⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ �� ) ≥⊕ ℘ ∉∈⊗⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ 

Φ ιγ .2  ≤∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ 

∅  ∉⊆ ∪⊕ ℑ ∅ ⊂∉⋅ ℘ ∏  √⊕

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

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

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

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

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

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

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

Φ ιγ .3  ƒ⊃   ⊃ ∈∩ ⊕  ∏ ⊂  ∉∅ ⋅∉ ⊕¬∠⊕  ⊃ ⊆⊕∈  

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

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

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

≥⊆⊃  ∪.  ⊕  ∏ ⊂  ≈� � 

≥⊃ ∈℘ ⊕ ∪⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ℑ ℘ ⊃  ∧ ⊃ ∏  ∏ ℑ ⊂ ⊂∧ ∩ ⊃ √⊕∈ 

ℜ ∧  ∪⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈ � Χ ° � α � βΤ � χΤ 
� � � ⋅∪ ⊃ ℘ ∪ ⊃  

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

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

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

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

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

⊆ℑ   ⊕∈ ⊃  ⊕ℑ  ⊕∅ ⊃   ⊕⊗ℜ ∧ 

Χ π ↑ � � � ��� � � � ��� ≅ �� 
� � Τ � ��� � ��� Τ � � 

��� 

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

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

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

Χ πϒ � � � �� � � � �� ≅ �� 
� � Τ � ���� � � Τ � � ��� 

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

√∉ ⊂∏⊆⊕� Χ ς � ∅∉ ⊂ ⊂∉⋅ ∪⊕ ∏  ∏ ℑ ⊂  ⊕ ⊂ℑ  ⊃ ∉∈ Χ ς � ΧΤ � 

Β Τ 
� � ⋅∪⊕  ⊕ Χ⊃  ∪⊕⊕ ⊂⊕ ℘   ∉∈⊃ ℘℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �ℑ∈⊗ Β  ∪⊕ 

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

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

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

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

∠ ℑ ℘ ⊃  ∧ � Χ ς � ⊃  ∩ ⊃ √⊕∈ ℜ ∧ Χ ς � � Νκ 
Τ
Η ⁄ 

� 

Θ 
Τ/ Η 

⁄ 

� 

⊕ ξ ξ � 

(⊕ ξ − �) � 
⊗ξ � ⋅∪⊕  ⊕ Ν ℑ∈⊗ κ ℑ  ⊕ ϒ√∉∩ ℑ⊗  ∉ 

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

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ √⊕  ∧ ⊂∉⋅ �⊃� ⊕� Τ ν Η ⁄ � ∪⊕∈  ∪⊕ ⁄⊕ 2 
ℜ∧⊕ ⊆∉⊗ ⊕ ⊂℘ ℑ∈ ℜ ⊕ ⊃⊆∠ ⊂ ⊃ ∅ ⊃ ⊕⊗ℑ ∅∉ ⊂ ⊂∉⋅� 

Χ ς Υ � ��� 
Τ
Η ⁄ 

� 

ϒ∅∉→ ⊃ ×⊃� Χ ς Υ �� .� 
Τ
Η ⁄ 

� 

� 

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

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

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

 ∉ ⋅⊕ ∠ ∉  ∏ ⊂ℑ  ⊕ Χ π ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ⊂∧ ⊕ ∇∏ ℑ ⊂ Χ ς ( Χ ς Υ 
Χ π ) � 

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

℘ ℑ∈ ∩⊕  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ 

Χ π Υ Χ ς Υ Β Τ 
� ��� 

≥∏ ∠∠∉ ⊕ ∪⊕ ⋅∉℘ ∏  √⊕ ∩∉√⊕  ∈ ℜ ∧ ∞∇∈ � ��� ℑ∈⊗ 

∞∇∈ � ��� ⊆∉∉ ∪ ⊂∧ ⊆⊕ ⊕ ℑ  ∪⊕ ∠∉ ⊃ ∈∉∅ ⊃ ∈∅ ⊂⊕ ℘  ⊃ ∉∈ 

Τ ⊆ 
≈� �≥∉ 

Β Τ 
� 
⊆ = � .��� + � .��� ≅ �� 

−� Τ ⊆ − 

��� .��� Τ ⊆ 
−� ��� 

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



� Β Τ 
� 
⊆ = � .��� ≅ �� 

−� + � ��� .��� Τ −� ⊆ ��� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ��� ℑ∈⊗ ∞∇∈ � ��� � Β ℑ∈⊗ Τ ⊆ 
℘ ℑ∈ ℜ ⊕ ∉ ⊂√⊕⊗� 

Β � � � �� ≅ �� 
� � 

Τ µ � �� ↔ 

×∪⊕  ⊕ ∅∉ ⊕�ℑ  ⊂∉⋅  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� 

Χ π Υ� � �� ≅ �� 
� � Τ � ��� 

′⊕ ℘ ℑ∏  ⊕� Χ ς Υ�� � � 
Τ
Η ⁄ 

� 

� Β Τ 
� 

≥∉ 

Η ⁄ � � � �� Β 
� ��� 

♥∈ ∪ ⊃  ⋅ℑ∧ � ∪⊕ ⁄⊕ℜ∧⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕∉∅ → ⊃ ×⊃℘ ℑ∈ 

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

⋅⊃  ∪ ↔ ∏ ⊕∈ ∨⊂⊕  .  ⊕  ∏ ⊂   ≈� � 

3 .2  Χαλχυλατιον οφ Γιββσφρεε ενεργψ 

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

⊂ℑ   ⊃ ℘ ⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ � ×∪⊕⊂ℑ   ⊃ ℘ ⊕ ⋅⊃ ⊂ ⊂ ∈∉ℜ ⊕   ℑℜ ⊂⊕ ℑ∈∧ 

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

 ∧  ⊕⊆ ⋅⊃ ⊂ ⊂ ⊕∈⊗ ∉ ℜ ⊕∉∈ ∪⊕⊂∉⋅⊕   ⊂⊕ √⊕ ⊂� 

×∪⊕ ℑℜ  ∉ ⊂∏  ⊕ ⊕∈ ∪ℑ ⊂∠∧ �⊕∈  ∉∠∧ ℑ∈⊗ ♣⊃ ℜℜ ∅  ⊕ ⊕ 

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

Η( Τ) � Θ 
Τ

� 
Χ π ⊗Τ 

Σ( Τ) � Θ 
Τ

� 

Χ π 
Τ 
⊗Τ 

Γ( Τ) � Η( Τ) � ΤΣ( Τ) 

� Θ 
Τ

� 
Χ π ⊗Τ � Τ Θ 

Τ

� 

Χ π 
Τ 
⊗Τ 

⋅∪⊕  ⊕ Χ π  ℑ⊄⊕ √ℑ ⊂∏ ⊕∅  ∉⊆ ∞∇∈� ��� ���� ℑ∈⊗��� 

 ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ ⋅∪⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕√ℑ  ⊃ ⊕ ∅  ∉⊆ �  ∉ Τ ↔� 

♦∉⋅⊕ √⊕ � ⊃ ∈  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ⊕ ∩ ⊃ ∉∈ ∉∅ ∠∪ℑ  ⊕ 

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ � ∪⊕⊕∇∏ ℑ  ⊃ ∉∈ℑℜ∉√⊕ ⊆⊕∈ ⊃ ∉∈⊕⊗ ⊆∏   

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

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

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

Χ π ⊃ ℑ∈ ℑ√⊕  ℑ∩ ⊕∉∅ ∪⊕√ℑ ⊂∏ ⊕ℑ Α  ℑ∈⊗ Α ∅ � ∪⊕ℑℜ  ∉2 
⊂∏  ⊕⊕∈ ∪ℑ ⊂∠∧ �⊕∈  ∉∠∧ �ℑ∈⊗♣⊃ ℜℜ ∅  ⊕ ⊕⊕∈⊕  ∩∧ ℑ  ⊕⊂ ⊃ ∈2 
⊕ ℑ ∅∏∈℘  ⊃ ∉∈ ⊗ ⊕ ∠ ⊕∈⊗ ⊕∈∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ×∪⊕∈ ℑ  Α ∅ � 

 ∪⊕ ∧ ∅∉ ⊂ ⊂∉⋅ 

Η( Α ∅ ) = Η( Α  ) + Χ π ( Α ∅ − Α  ) + ∃ Θ 

Σ( Α ∅ ) = Σ( Α  ) + Χ π (⊂∈ Α ∅ − ⊂∈ Α  ) + 
∃ Θ 
Τ Α 

 

Γ( Α ∅ ) = Η( Α ∅ ) − Α ∅ Σ( Α ∅ ) 

∃ Θ ⊃  ∪⊕⊂ℑ  ⊕∈∪⊕ ℑ � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ 

∅  ∉⊆ ƒ⊃ ∩� � ℜ ∧ ∏  ⊃ ∈∩ℑ°≤ ⊗∏  ⊃ ∈∩ ∪⊕ ↑ ⁄≥≤ ⊆⊕ ℑ  ∏  ⊕ 2 
⊆⊕∈ �♥∈ ∪⊕∪⊕ ℑ  ⊃ ∈∩ ∠  ∉℘ ⊕  � ∪⊕⊕∈⊗ ∉ ∪⊕ ⊆⊃ ℘⊕∈⊕  2 
∩∧ ∃ Θ ⊕ ∇∏ ℑ ⊂ ∉ �� � ��♠ �∩� ∪⊕ ⊕  ∏ ⊂  ℑ  ⊕ ∪∉⋅∈⊃ ∈ 

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

∪⊕ ℑ ℘ ℑ∠ℑ ℘ ⊃  ∧ � ∪∏ ⊃  ⊃ ℑ⊗ ⊃  ⊕ ℘  ⊕ ∅ ⊂⊕ ℘  ⊃ ∉∈ ∉∅ Χ π �×∪⊕ 

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

⊕∈  ∉∠∧ � ∉⊃  ⊕ ∅ ⊂⊕ ℘   ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈  ⊕∈⊗ ⊕∈℘ ∧ ∉∅ Χ π � 

ϒ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� �  ∪⊕ ♣⊃ ℜℜ ∅  ⊕ ⊕ ⊕∈⊕  ∩∧ ∉∅ Μ 

∠∪ℑ  ⊕ ⊃  ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪⊕ ⊕¬  ℑ∠ ∉ ⊂ℑ  ⊕⊗ √ℑ ⊂∏ ⊕ ∉∅ Α 

∠∪ℑ  ⊕� ∪ ⊃ ⊆⊕ ℑ∈ Α ∠∪ℑ  ⊕⊃   ℑℜ ⊂⊕ℑ ∪ ⊃ ∩∪ ⊕⊆∠⊕  ℑ 2 
 ∏  ⊕�×∪ℑ  ⊃  ∉ ℑ∧ � ∪⊕ ♣⊃ ℜℜ ∅  ⊕ ⊕⊕∈⊕  ∩∧ ∉∅ ∪⊕ ∧ 2 
 ⊕⊆  ∪∉∏ ⊂⊗ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈  ∪⊕⊂∉⋅⊕   ⊂⊕ √⊕ ⊂ ⋅∪⊕∈ → ⊃ ×⊃ℑ ⊂ ⊂∉∧ 

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

Φ ιγ .4  ♣⊃ ℜℜ ∅  ⊕ ⊕⊕∈⊕  ∩∧ ∉∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧ 

3 .3  ∆ισχυσσ ιον 

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

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

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

⊃ ∈⊕ ∇∏ ℑ ⊂ ⊃  ∧ ⊃  ⊕∈ℑℜ ⊂⊕� Χ π � ♦≤°� � Χ π �′≤≤� � Χ π 
�ƒ≤≤� ≈� � 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕⊗ ⊃  ℘  ⊕∠ℑ∈℘ ⊃ ⊕ ∉∅ ∪⊕ Χ π ℜ ⊕  ⋅⊕ ⊕∈ 

→ ⊃� ×⊃�ℑ∈⊗ → ⊃ ×⊃� ×∪⊕∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕∉∅ Χ π ∅∉×⊃ℑ∠ 2 
∠ ⊕ ℑ   ⋅∪⊕∈ Α�×⊃ ��♦≤°�   ℑ∈ ∅∉⊆⊕⊗ ⊃ ∈ ∉ Β � ×⊃ � 
�′≤≤� � ∪⊕ √ℑ ⊂∏ ⊕ ∉∏   ⊃ ⊗ ⊕ ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈∩ ⊕ ∉∅ 

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

 ℑ∧ � ∪⊕ Χ π ∉∅ → ⊃ ×⊃⊃ ⊃ ∈∪⊕  ⊕∈ ∉ ∪⊕℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘  

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

 ∪ℑ ∉∅ ℑ∏   ⊕∈⊃  ⊕ ∈⊕ ℑ  ∪⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕� Χ π � ⊆∉∈∉℘ ⊂ ⊃ ∈⊃ ℘ � � Χ π �′≤≤ � � ×∪⊕⊃ ∈∪⊕  ⊕∈℘ ⊕ 

⊆ℑ∧ ℜ ⊕ ∉⊆⊕⋅∪ℑ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ℜ∧  ∪⊕ ⋅∉ 2 ⊕   2∉∅ 2ℑ  ∉⊆ 

⊆∉⊗ ⊕ ⊂ ∠  ∉∠∉ ⊕⊗ℜ ∧ ↔ ℑ ∅⊄ℑ ≈�� � 

ϒ ∇∏ ℑ∈ ⊃  ℑ  ⊃ √⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕∩ ⊃ √⊕∈ ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩ 

Φ ιγ .5  ≥∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉∅ → ⊃� ×⊃ℑ∈⊗ → ⊃ ×⊃ 

# � � � # ∂ ∉ ⊂1��  λ 1�      ≤∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘∉∅ ∠⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ℑ ℘ ⊃  ∧ ∉∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧ ∠∪ℑ  ⊕ 



 ∉ → ⊕∏⊆ℑ∈2↔ ∉∠∠ ∏ ⊂⊕�∅∉ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ � Χ π = ξ Χ � + 

(� − ξ) Χ � � ⋅∪⊕  ⊕ ξ ⊃  ∪⊕ ℑ  ∉⊆⊃ ℘℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅ 

℘ ∉⊆∠∉∈⊕∈Χ � � ϒ∅∉→ ⊃ ×⊃ℑ ⊂ ⊂∉∧ � Χ π = � .�( Χ � + 

Χ � ) � ∪⊕  ⊕ ∅∉ ⊕�⊃ ∅ ∪⊕ ∠⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ ℘ ℑ∠ℑ℘ ⊃  ∧ ∉∅ → ⊃ ×⊃ 

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

ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ Χ π ℘ ∏  √⊕ ∉∅ → ⊃ℑ∈⊗ ×⊃� ♦∉⋅⊕ √⊕ � ℑ  

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ℜ∉ ∪ ⊃ ∈  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ℑ∈∩ ⊕ ∉∅ 

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

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

∉∅ → ⊃ ×⊃ℑ ⊂ ⊂∉∧ ∪ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈√ℑ  ⊃ ℑ  ⊃ ∉∈  ⊕∈⊗ ⊕∈℘ ∧ � ϒ ∉ 

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

Χ π ↑ = � .��� + � .��� ≅ �� 
−� Τ − 

��� .��� Τ −� 

×∉ ℑ∏   ⊕∈⊃  ⊃ ℘∠∪ℑ  ⊕� 

Χ πϒ = � .�� − � .�� ≅ �� 
− � Τ + � ��� .� Τ −� 

�� ×∪⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈√ℑ  ⊃ ℑ  ⊃ ∉∈ ⊕∈⊗ ⊕∈℘ ∧ ∉∅ Χ π  ⊕  ∏ ⊂   

∅  ∉⊆  ∪⊕ ♣⊃ ℜℜ  ∅  ⊕ ⊕ ⊕∈⊕  ∩∧ ∉∅  ∪⊕  ∧  ⊕⊆ ⋅∪ ⊃ ℘ ∪ 

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

�� ×∪⊕ Χ π ∉∅ → ⊃ ×⊃⊃ ⊃ ∈∪⊕  ⊕∈  ∉ ∪⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃  2 
 ⊃ ℘ ⊗ ⊃  ∠ ⊂ℑ∧⊕⊗ℜ ∧ ×⊃� 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ″ ∉∪⊗ ⊕ ↑ ℑ∈⊗≥℘ ∪   ⊂⊕ ϒ � ↓∈  ∪ ⊕ ⊕  ∠ ∉∈ ⊕ 2 ⊃ ⊆⊕ℜ ⊕∪ ℑ√⊃ ∉ 

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

≈♠  �≥⊕ ∈ ∉ℑ∈⊗ ϒ℘  ∏ ℑ  ∉ ����� � ϒ�� ���� � ��� � 

≈�  ≥⊆⊃  ∪♠ ƒ �♠ ⊃ ℑ∈∩ ± �← ∏ ℘ ⊄ ″ �⊕ ℑ ⊂� Χ π ℑ∈⊗∅  ℑ ℘  ℑ ⊂∠∪ ℑ  ⊕ 

  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈⊃ ∈  ∪ ⊕ ∪ ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ → ⊃ 2��×⊃≈♠ � 

↑ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩����� � ϒ��� ���� � 

��� � 

≈�  ↔ ∏ ⊕ ∈ ∨⊂⊕ ″ � ∞⊂⊕ ℘   ∉∈⊃ ℘ℑ∈⊗⊂ℑ   ⊃ ℘ ⊕∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ⊆ℑ   ⊕ ∈2 
 ⊃  ⊃ ℘℘ ∉⊆∠ ∉∏∈⊗ �∉∅ ∅ 2  ∉ ⊃ ℘ ∪ ⊃ ∉⊆⊕   ⊃ ℘ ×⊃ → ⊃ℑ∈⊗ ⊗ ∉∠ ⊕ ⊗ ×⊃ → ⊃ 

≈♠  �≥∉ ⊂ ⊃ ⊗≥ ℑ  ⊕≤∉⊆⊆∏ ∈⊃ ℘ ℑ  ⊃ ∉∈����� ������� ���� � 

��� � 

≈�  ↑℘ ≤∉⊆⊃ ℘ ⊄ ° ♣ ℑ∈⊗← ♥∝ ≠⊃ 2∈∉∈∩� ×∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ℑ∈ℑ ⊂2 
∧ ⊃ ∉ ∅ ∪⊕ ⊆ℑ   ⊕ ∈ ⊃  ⊃ ℘  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈ → ⊃ ×⊃≈♠ � ϒ℘  ℑ 

↑⊕  ℑ ⊂ ↑ ℑ  ⊕ ����� ������ ����� � ���� � 

≈�  ×∉⊗ ∉ ∉⊄ ⊃× ℑ∈⊗×ℑ⊆∏  ℑ ♦ �∞∅ ∅ ⊕ ℘ ∉ ∅∪ ⊕ ℑ    ⊕ ℑ  ⊆⊕ ∈ℑ ∅  ⊕  

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

≈♠  �♠ ℑ∠ ℑ∈ ♥∈  ⊃  ∏  ⊕∉∅ ↑⊕  ℑ ⊂����� ������ ��� � �� � 

≈�  • ℑ∈∩ ♦ ℑ∈⊗ ← ℘ ⊄ ″ � ♦⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ ∉∅ ∪ ⊕ ≤∉×⊃⊃ ∈ ⊕  2 
⊆⊕  ℑ ⊂ ⊂ ⊃ ℘℘ ∉⊆∠ ∉∏ ∈⊗≈♠  � ↑⊕  ℑ ⊂ ⊂⊄⊗ ≡ ����� ������ ���� 

� ��� � 

≈�  ≥♦♥ ← ⊃ ∈ � ϒ⊂ ⊂∉∧ ×∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ≈ ↑  � 

′⊕ ⊃ ⊇ ⊃ ∈∩� ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂♥∈⊗ ∏    ∧ ° ⊕  � ���� ��� � �� � 

≈�  ↑ ϒ ±⊃ ∈∩ 2∅ ℑ∈∩� ° ℑ ℘  ⊃ ℘ ℑ ⊂ ↑ℑ∈∏ ℑ ⊂ ∉ ∅ ×∪ ⊕ ⊆∉∠∪∧ ⊃ ℘ ��⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � �≈ ↑  �′⊕ ⊃ ⊇ ⊃ ∈∩� ϒ∩  ⊃ ℘ ∏ ⊂  ∏  ℑ ⊂ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ° ⊕  � 

���� ��� � 

≈�  ↑ ∝ ↓ • ⊕ ⊃�⁄∞→♣ ♣∏ ∉ 2∨∪∏ℑ∈⊗←∝↓ ƒℑ∈∩ 2℘ ∪ ⊕ ∈∩�×⊃  ℑ 2 
∈⊃ ∏⊆ ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕  ℑ ⊂2 
⊂∏  ∩ ⊃ ℘ ℑ ⊂♥∈⊗∏    ∧ ° ⊕  � ���� ��� � 

≈��  ↔ ℑ ∅⊄ℑ ∂ �≥∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ �ℑ ∈⊕⋅ ℘ ∉∈℘ ⊕ ∠ ∉∅⊕ ¬∠ ⊂ℑ∈ℑ  ⊃ ∉∈ 

ℑ∈⊗∉ ∅ ⊆ℑ  ∪ ⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ⊂ ⊃ ∈∩≈♠ �♠♥∈ ⊕ ⊂ ⊂ ↑ℑ  ⊕ ≥∧  

ℑ∈⊗≥  ∏ ℘  ����� �� ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


