
ΟΠΤΙΜΙΖΑΤΙΟΝ ΟΦ ΠΡ ΟΧΕΣΣΙΝΓ ΠΑΡ ΑΜΕΤΕΡΣ 

∆ ΥΡΙΝΓ ΙΣΜ ΠΡ ΟΧΕΣΣ ΟΦ Τι2��2� ≠ 

♣∏ ∉♠ ⊃ ∈∩ ⊇ ⊃ ⊕�≥∏ ≠ℑ∈∇ ⊃ ∈∩�← ⊃ ∏ ≠∏ ℑ∈ � ″ ⊕∈ ≡∪ ⊃ ⊇ ⊃ ℑ∈∩ℑ∈⊗♠ ⊃ ℑ♠∏∈ 

Σχηοολοφ Ματεριαλσ Σχιενχε ανδ Ενγινεερινγ , 

Ηαρβιν Ι νστιτυτε οφ Τεχηνολογψ , Ηαρβιν 150001 , Π . Ρ . Χηινα 

ΑΒΣΤΡ ΑΧΤ  ′ℑ  ⊕ ⊗∉∈  ∪ ⊕⊗ ⊃  ⊕ ℘ ∅ ⊃ ∈⊃  ⊕⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈℘ ⊕ ⊆⊕  ∪∉⊗�ℑ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂∅ ∉ ⊃ ⊆∏ ⊂ℑ  ⊃ ∈∩ ∪ ⊕ ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕∅ ⊃ ⊕ ⊂⊗⊃ ∈ ∪ ⊕℘ ∪ℑ  ∩ ⊕⊗ ∏  ⊃ ∈∩♥∈⊗ ∏ ℘  ⊃ ∉∈ ≥⊄∏ ⊂ ⊂ ↑⊕ ⊂  ⊃ ∈∩�♥≥ ↑ � ∠  ∉℘ ⊕  ∪ ℑ ℜ ⊕ ⊕ ∈ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗�′∧ ∏  ⊕∉ ∅ ∪⊕ ⊃ ⊆∏ 2 
⊂ℑ  ⊃ ∉∈ ∠  ∉∩  ℑ⊆ � ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∅ ⊃ ⊕ ⊂⊗⊃ ∈  ∪ ⊕℘ ∪ ℑ  ∩ ⊕∉ ∅ ×⊃ 2�� ∂2�≤ 2�≥∈2�ϒ⊂�×⊃ 2��2�� ∪ℑ ℜ ⊕ ⊕ ∈ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ⊗∏ ∈2 
⊗ ⊕  ∪ ⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅√ℑ  ⊃ ∉∏ ⊆⊕ ⊂  ⊃ ∈∩∠ ∉⋅⊕  ℑ∈⊗℘ ∪ℑ  ∩ ⊕ ⋅⊕ ⊃ ∩∪  �ƒ∏   ∪⊕ ⊆∉ ⊕� ∪ ⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕ ∈ ∪ ⊕∏ ⊂2 
 ⊃ ⊆ℑ  ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ ∈  ∪⊕ ⊆⊕ ⊂ ℑ∈⊗ ∪ ⊕ ⊆⊕ ⊂  ⊃ ∈∩∠∉⋅⊕ �℘ ∪ℑ  ∩ ⊕ ⋅⊕ ⊃ ∩∪ ∪ ℑ ℜ ⊕ ⊕ ∈  ⊕ ∏∠� ↓∈ ∪⊕ℜ ℑ  ⊃ ∉ ∅ ∪ ⊕ ⊕ 2 
⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠� ∪ ⊕∠ ℑ  ℑ⊆⊕  ⊕  ⊗ ∏  ⊃ ∈∩ ∪⊕♥≥ ↑ ∠  ∉℘ ⊕  ∉ ∅ ×⊃ 2��2� � ∪ ⊕∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕⊃ ℑ⊗ ℑ∠  ℑℜ ⊂⊕ ∉ ∉  ∪⊕  ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂2 
⊂∉∧ � ⋅∉∏ ⊂⊗ℜ ⊕∉∠  ⊃ ⊆⊃ ∨⊕ ⊗�℘ ∉∈ ⊕ ∇∏ ⊕ ∈ ⊂∧ � ⊆∏ ℘ ∪ ⊆ℑ∈2∠ ∉⋅⊕ ℑ∈⊗∅ ⊃ ∈ℑ∈℘ ⊕ ⋅∉∏ ⊂⊗ℜ ⊕ ℑ √⊕ ⊗ℑ∈⊗ ∪ ⊕∇∏ ℑ ⊂ ⊃  ∧ ∉ ∅ ∪ ⊕ 

⊆⊕ ⊂ ⋅∉∏ ⊂⊗ℜ ⊕⊃ ⊆∠  ∉√⊕ ⊗� 

Κεψ ωορδσ  ⊃ ∈⊗ ∏ ℘  ⊃ ∉∈  ⊄∏ ⊂ ⊂ ⊆⊕ ⊂  ⊃ ∈∩  ×⊃ 2��2�  ∉∠  ⊃ ⊆⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅∠  ∉℘ ⊕   ⊃ ∈∩∠ ℑ  ℑ⊆⊕  ⊕   

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×∪⊕♥≥ ↑ ⊃ ∉∈⊕∉∅ ∪⊕ℜ ⊕  ⊆⊕ ⊂  ⊃ ∈∩ ∠  ∉℘ ⊕   

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

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

≈� � � �♥⊃ ℑ 

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

 ⊕ √⊕  ℑ ⊂ ℑ⊗ √ℑ∈℘ ⊕⊗ ℘ ∉∏∈  ⊃ ⊕   ∪ℑ  ∪ℑ√⊕ ⊃ ∈√⊕   ⊕⊗ 

⊆∏ ℘ ∪ ⊆∉∈⊕ ∧  ∉  ∏⊗ ∧  ∪ ⊃ ∠  ∉℘ ⊕   
≈� �� � ♦∉⋅⊕√2 

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

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

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

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

ℑ∈⊗ ⊆ℑ∈2∠∉⋅⊕ � ℑ  ∪⊕  ℑ⊆⊕ ⊃ ⊆⊕� ∠  ∉∠⊕ ⊂  ∪⊕ 

ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ∪⊕♥≥ ↑ ∠  ∉℘ ⊕  ⊃ ∈ ∉∏ ℘ ∉∏∈  ∧ � 

×⊃ 2��∂2�≤ 2�ϒ⊂ 2�≥∈ � ×⊃ 2��2�� � ℑ  ∧∠ ⊃ ℘ ℑ ⊂ 

⊆⊕  ℑ   ℑℜ ⊂⊕ℜ ⊕  ℑ 2 ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ � ⋅ℑ ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ ∉ 

ℑ∈⋅⊕  ∪⊕ ∈⊕ ⊕⊗ ∅∉ℑ  ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧  ∪⊕ ⊕ ⊃ ∈ 

ℑ ⊕  ∉ ∠ℑ ℘ ⊕ ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ≈�� ��� � ×∪ ⊃  ∠ℑ∠ ⊕  ℜ ⊕ ∩ ⊃ ∈ 

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

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

 ∪⊕  ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

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

∠ℑ  ℑ⊆⊕  ⊕  � 

2  ΝΥΜΕΡΙΧΑΛ ΜΟ∆ΕΛ 

� .�  Χοντρολ λινγ φορµ υλα 

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

 ∪⊕ ⊆∉⊗ ⊕ ⊂� 

�� ×∪⊕℘ ∪ℑ  ∩ ⊕⊃ ℘ ∉⊆∠ ℑ℘  � 

�� °∉⋅⊕ ∩  ℑ⊗ ⊃ ⊕∈ ∉∈⊂∧ ⊕¬ ⊃  ⊃ ∈  ∪⊕ ℑ⊗ ⊃ ℑ ⊂ 

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � 

′⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ℑ¬ ⊃ ℑ ⊂ 2 ∧⊆⊆⊕   ∧ ℘ ∪ℑ  ∩ ⊕⊃ ∈ ∪⊕ 

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

℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ∏∈⊃  ∪ℑ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ♥⊃  

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

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∉∅ ∪⊕ ℑ⊗ ⊃ ∏ ℑ∈⊗ ∪⊕ℑ¬ ⊂⊕�ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ 

 ∪⊕ ⊕∈⊕  ∩∧ ℘ ∉∈ ⊕  √ℑ  ⊃ ∉∈  ∪⊕ ∉ ∧ �  ∪⊕ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ 

∅ ⊃ ∈⊃  ⊕ 2⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂⊕ ∇∏ ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕∩∉  ⊕∈� 

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ↑ℑ ����� 

≠ ° ∉ ⊇ ⊕ ℘ → ∉���♠ �� � � � �♦ ×����  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ ⁄⊕ ∅ ⊕ ∈ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑ 

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗≥⊕ ∠�� �����



≤∉∈ ⊃ ⊗ ⊕  ⊃ ∈∩  ∪⊕ ⊆∏  ∏ ℑ ⊂ ∪⊕ ℑ  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ℜ ⊕ 2 
 ⋅⊕ ⊕∈  ∪⊕ ℘ ∪ℑ  ∩ ⊕ ℑ∈⊗  ∪⊕ ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅ℑ ⊂ ⊂�  ∪⊕ 

ℜ ⊂ℑ℘ ⊄∈⊕  ⊃  

Ε = 
� 

�/ Ε � + �/ Ε � − � 
���� 

⋅∪⊕  ⊕ Ε � )  ∪⊕ℜ ⊂ℑ℘ ⊄∈⊕  ∉∅℘ ∪ℑ  ∩ ⊕� 
Ε � )  ∪⊕ℜ ⊂ℑ℘ ⊄∈⊕  ∉∅℘ ∉ ⊂⊗℘  ∏ ℘ ⊃ ℜ ⊂⊕� 

′∉∏∈⊗ ℑ  ∧ � ⊃  ∪⊕ ℑ⊆⊕ℑ ℜ∉∏∈⊗ ℑ  ∧ � � 

3  ΤΕ ΜΠΕΡ ΑΤΥΡΕ ∆ΙΣΤΡΙΒΥΤΙΟΝ ΙΝ 

ΧΗΑΡ ΓΕ 

� .�  Κεψ ποιντ τεµ περατυρε 

×ℑℜ ⊂⊕� ⊂ ⊃    ∪⊕  ⊕∠ 2⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩∠∉⋅⊕ ∏  ⊕⊗ 

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

⋅⊕ ⊃ ∩∪ ∉∅ ×⊃ 2��2� ⊃ � ⊄∩� 

Ταβλε 1  ∞¬⊕   ⊕⊗∠∉⋅⊕ ∅∉ 

 ⊃⊆∏ ⊂ℑ  ⊃ √⊕℘ ∉⊆∠∏  ℑ  ⊃ ∉∈ 

×⊃ ⊆⊕ � °∉⋅⊕  �⊄• 

� ∗ �� �� 

�� ∗ ��� ��� 

��� ∗ ��� ��� 

��� ∗ ��� ��� 

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

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

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

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

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

∠ ∉ ⊃ ∈� �ℜ∏ ∅ℑ   ⊕  ∪ℑ∈  ∪ℑ ∉∅ ∪⊕∉ ∪⊕  � ×∪⊕ 

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

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

�� ��� ↔ � ℑ∈⊗∈∉⊂∉∈∩ ⊕ ℘ ∪ℑ∈∩ ⊕ � 

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

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

℘ ∪ℑ  ∩ ⊕ ℑ∈⊗  ∪⊕ ℘  ∏ ℘ ⊃ ℜ ⊂⊕� ⊃ ∈ ℑ ℘ ⊕   ℑ ⊃ ∈ ⊗ ⊕ ∩  ⊕ ⊕� 

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

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

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

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

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

∪ℑ√⊕ ⊕ ℑ ℘ ∪⊕⊗ℑ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ����� ↔ � ∪ ⊃ ∩∪⊕  ∪ℑ∈ 

 ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ∏  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ����� ↔ � � ∪⊕∈⊃ ∈℘  ⊕ ℑ  ⊕ 

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

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

� �� �� ⊄⊕ ⊕ ∠ℑ ���� ↔ℑ∈⊗ ∪ ⊃ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪⊕⊕ 2 
∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∪ℑ  ℜ ⊕ ⊕∈ ℑ   ℑ ⊃ ∈⊕⊗ ℑ∈⊗  ∪⊕ ∏ ⊂  ⊃ ⊆ℑ  ⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉ ∅ ∪⊕ ⊆⊕ ⊂ ℘ ℑ∈  ⊕ ℑ℘ ∪� ��� ↔∏∈⊗ ⊕  

 ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅� ⊄∩℘ ∪ℑ  ∩ ⊕ℑ∈⊗���⊄• ⊆⊕ ⊂  ⊃ ∈∩ 

∠∉⋅⊕ � 

Φ ιγ .2  ≥℘ ∪⊕⊆ℑ  ⊃ ℘∉∅⊄⊕ ∧ ∠∉ ⊃ ∈  

Φ ιγ .3  ×⊕⊆∠ ⊕  ℑ  ∏  ⊕√⊆⊕ ⊂  ⊃ ∈∩ ⊃⊆⊕ 

∉∅ ⊄⊕ ∧ ∠∉ ⊃ ∈  

� .�  Τεµ περατυρε διστριβυτιον 

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

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

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

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

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

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

# � � # ∂ ∉ ⊂1�  λ 1�         ↓∠  ⊃ ⊆⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅∠  ∉℘ ⊕   ⊃ ∈∩∠ ℑ  ℑ⊆⊕  ⊕  



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

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

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

⊗ ⊕ ℘  ⊕ ℑ  ⊕ � ϒ⊗⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊂∧ � ⋅∪⊕∈  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠ ∉⋅2 
⊕ ⊃ ⊂∉⋅⊕  ∪ℑ∈ ��� ⊄• ℑ∈⊗ ∪⊕℘ ∪ℑ  ∩ ⊕⊃  ⊆∉ ⊕ 

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

� ��� � � ℑ∈⊗���� � � ↔∅∉� � � �� � � ℑ∈⊗� � �⊄∩� 

 ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � • ∪⊕∈  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠ ∉⋅⊕ ⊕¬℘ ⊕ ⊕⊗  

��� ⊄• � ∪⊕  ⊕ ℘ ∪ℑ  ∩ ⊕  ⋅⊃  ∪  ∪⊕ ℑℜ ∉√⊕ ⋅⊕ ⊃ ∩∪   

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

 ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩∠∉⋅⊕ ∉∅���  ∉ ��� ⊄• ⊃  ∏ ⊃  ℑℜ ⊂⊕� 

♥∈ ∪ ⊃ ℘ ℑ  ⊕� ∪⊕ ∏ ∠⊕  2∪⊕ ℑ ℘ ℑ∈ ℑ   ℑ ⊃ ∈ ℑℜ∉∏ ��� 

↔ ℑ∈⊗  ∪⊕ ∈⊕ √∉ ⊂∏⊆⊕ ∉∅ ⊆⊕ ⊂ ⊃  ℑℜ ∉∏ �� � 

Φ ιγ .5  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ⊆⊕ ⊂  ⊃ ∈∩∠∉⋅⊕ ∉∈ 

⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

Φ ιγ .6  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅℘ ∪ℑ  ∩ ⊕ ⋅⊕ ⊃ ∩∪ ∉∈ 
⊆⊕ ⊂  ⊕⊆∠⊕  ℑ  ∏  ⊕ 

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

��� • ∪⊕∈  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠ ∉⋅⊕ ⊃ ℑℜ∉∏ ��� 

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

∈⊕¬ ∉  ∪⊕ ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ∇∏ ⊃ ℘ ⊄⊂∧ ⊃ ∈℘  ⊕ ℑ  ⊕   ∉  ∪⊕ 

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

���� ∪⊕∈ ⊄⊕ ⊕∠ ℘ ∉∈  ℑ∈ � 

��� • ⊃  ∪ ∪⊕ ⊃  ⊕∉∅ ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩∠∉⋅⊕ � ∪⊕ 

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

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

• ∪⊕∈  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠ ∉⋅⊕ ⊃ ⊂∉⋅⊕  ∪ℑ∈ ��� ⊄• 

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

℘ ℑ∈∈∉ℜ ⊕ ⊆⊕ ⊂  ⊕⊗ ℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ � ′∏  ⋅∪⊕∈  ∪⊕ 

⊆⊕ ⊂  ⊃ ∈∩∠∉⋅⊕ ⊕¬℘ ⊕ ⊕⊗ ���⊄• � ∪⊕℘ ∪ℑ  ∩⊕ ⋅⊃  ∪ 

⋅⊕ ⊃ ∩∪ ∉∅� ∗ � ⊄∩℘ ℑ∈ ℜ ⊕ ⊆⊕ ⊂  ⊕⊗℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ � 

��� ♥∈ √⊃ ⊕⋅ ∉∅ ∪⊕ ∏ ∠ ⊕  2∪⊕ ℑ ℑ∈⊗ ∪⊕ ∈⊕  

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

∠∉⋅⊕ ∉∅��� ⊄•  ∉ ��� ⊄• ⊃  ∏ ⊃  ℑℜ ⊂⊕�♥∈  ∪ ⊃  

℘ ℑ  ⊕�  ∪⊕  ∏ ∠⊕  2∪⊕ ℑ   ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℘ ℑ∈ ℑ   ℑ ⊃ ∈ 

ℑℜ∉∏ ��� ↔ℑ∈⊗ ∪⊕∈⊕ √∉ ⊂∏⊆⊕∉∅ ⊆⊕ ⊂ ⊃ ℑℜ∉∏  

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ≥∏ ≠ℑ∈∇ ⊃ ∈∩� ♣∏ ∉ ♠ ⊃ ∈∩ ⊇ ⊃ ⊕ℑ∈⊗♠ ⊃ ℑ♠ ∏∈ � ƒ∉∏∈⊗  ∧ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ���� ��� � �� � 

�  ≥∏ ≠ℑ∈∇ ⊃ ∈∩� ♣∏ ∉ ♠ ⊃ ∈∩ ⊇ ⊃ ⊕� ⁄ ⊃ ∈∩ ♦∉∈∩  ∪ ⊕ ∈∩ ετ αλ� 

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

�� � 

�  ≤∪  ∉∈⊃   ⊕ ⁄ ♠�≥℘ ∉  ≥ • �≥ ⊃ ℘ ⊄ ⊂⊕ ⁄ ″ ετ αλ�♠↓ ↑ � 

���� ������ ��� � �� � 

�  ″ ⊕ ⊕ ⊗ ≥ �♥∈ � ↔ ⊃ ⊆ ≠ � • � • ℑ∩∈⊕ ″ ℑ∈⊗ ≠ℑ⊆ℑ∩∏ ⊃ ℘ ∪ ⊃ 

↑ ⊕ ⊗ � × ↑ ≥ ����� ���� � ��� � 

�  ≤⊂ ⊃  ⊕ ° ♣ ℑ∈⊗′⊕ ℑ ⊂ ⊂ ″ ϒ � ∝ ≥ ������� ����� � �� � 

�� � 

�  ≥⊕ ℑ  ♠ • �♠↓ ↑ ����� ������ ��� � �� � 

�  ′∉⊆ℜ ⊕  ∩ ⊕  ♦ ′ ℑ∈⊗ ƒ ∉⊕  ƒ ♦ � ♠↓ ↑ � ���� � �� 

���� ��� � �� � 

�  • ⊕ ℜ ⊕ ′ ≤ � ×∪∉⊆∠  ∉∈ • ↑ �′⊃ ⊕ ⊂   ⊕ ⊃ ∈ ♦ ↓ ετ αλ�♠ 

ϒ ⊆⊕  ⊃ ℘ ℑ∈ ≤⊕  ℑ⊆⊃ ℘ ≥∉℘ ⊃ ⊕  ∧ � ���� � �� ���� ���� � 

��� � 

�  ≤∪ ⊃ ∠∠ ⊕  ⊕ ⊃ ♣ ♦ �♠↓ ↑ ����� ������ ���� � ��� � 

��  ′ℑ∈⊃ ℑ ° �♠↓ ↑ ����� ������ ��� � �� � 

��  ′ ⊕  ⊂ℑ∏ ⊕  ∞ ℑ∈⊗ ″ ∉ ⊕ ∈ ϒ � ↑ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ����� ����� ���� � ��� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � # ∂ ∉ ⊂1�  λ 1�         ↓∠  ⊃ ⊆⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅∠  ∉℘ ⊕   ⊃ ∈∩∠ ℑ  ℑ⊆⊕  ⊕  



Φ ιγ .1  ≤∉∈  ∉ ⊂ ⊂ ⊃ ∈∩∏∈⊃ ∉ ∅℘ ∪ℑ  ∩ ⊕

  ( Θ# χ # ς) ι 
Τ τ+ ∃τ ι − Τ τ ι 

∃τ 
= 2 

ν 

ϕ= � 
Ξ(ι , ϕ ) # 

( Τ τ ϕ − Τ 
τ 
ι ) + 

Ε
∃τ 

+ 
Θ 
∃τ 

��� 

Ξ(ι , ϕ ) = 
Σ(ι , ϕ ) 

�/ η(ι , ϕ ) + Λ(ι , ϕ )/ Κ 
��� 

Ε = ∃τ2(Ε# # # Σ) ι⊆ [ ( Τ 
τ 
⊆ + ��� .��) 

� − 

( Τ τ ι + ��� .��) 
� ] ��� 

⋅∪⊕  ⊕ Ε )  ∪⊕ ℑ⊗ ⊃ ℑ∈∪⊕ ℑ  �♠� 

Θ ) ⊗ ⊕∈ ⊃  ∧ ∉∅℘ ∪ℑ  ∩⊕�⊄∩#⊆ � � � 

χ )  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘ ∪⊕ ℑ ∉∅ ℘ ∪ℑ  ∩ ⊕� ♠# ⊄∩ � � # 

↔ � � � 

ς ) √∉ ⊂∏⊆⊕∉∅℘ ∪ℑ  ∩ ⊕� ⊆ � � 
Κ)  ∪⊕ ⊆ℑ ⊂℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉∅℘ ∪ℑ  ∩ ⊕� • # 

⊆ � � #↔ � � � 

∃τ )  ⊃ ⊆⊕  ⊕∠�� 

Σ ) ℑ  ⊕ ℑ∉∅ ∪⊕∈⊕ ⊃ ∩∪ℜ∉∏∈⊃  � ⊆ � � 

Λ(ι , ϕ) ) ⊗ ⊃   ℑ∈℘ ⊕∅  ∉⊆ ∏∈⊃ ι  ∉ ∏∈⊃  

ϕ� ⊆ � 

η(ι , ϕ) ) ∪⊕ ℑ ⊕¬℘ ∪ℑ∈∩ ⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℜ ⊕ 2 
 ⋅⊕ ⊕∈ ∏∈⊃ ι ℑ∈⊗ ϕ� • # ⊆ � � 

#↔ � � � 
Ξ(ι , ϕ) ) ∪⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ∏∈⊃  

ι ℑ∈⊗ ϕ, • #↔ � � � 
# ) ≥ ⊃ ∅ ⊕∈2′⊕  ⊂∨⊆ℑ∈ ℘ ∉∈  ℑ∈�� ��� ≅ 

�� � � • #⊆ � � #↔ � � � � 
Ε) ℜ ⊂ℑ ℘ ⊄∈⊕  � 
Θ )  ∪⊕∪⊕ ℑ ∠  ∉⊗∏ ℘ ⊕⊗ℜ∧⊃ ∈⊗∏ ℘  ⊃ ∉∈ �♠� 

� .�  Βουνδαρψ χονδιτιον 

′∉∏∈⊗ ℑ  ∧ � ⊂ ⊃ ⊕ ∉∈ ∪⊕ℑ¬ ⊃ ℑ ⊂ ∧⊆⊆⊕   ∧ ⊂ ⊃ ∈⊕� 

 ∉⊃  ⊃ ∪⊕ ℑ  2⊃ ∈ ∏ ⊂ℑ  ⊕⊗ℜ∉∏∈⊗ ℑ  ∧ � 

θ� � � ��� 

′∉∏∈⊗ ℑ  ∧ �⊃  ∪∉∏ ∩∪ ℑ  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ℜ ∉∏∈⊗ ℑ  ∧ 

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

θ� = �Ε# # # Τ 
� 
⊆ ��� 

Τ ⊆ = ( Τ − Τ ∅ )/ � ��� 

⋅∪⊕  ⊕ Τ ) ⊆⊕ ⊂  ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕�↔� 

Τ ∅ )  ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∅ ∪⊕⊃ ∈ ⊃ ⊗ ⊕ ∏  ∅ℑ ℘ ⊕∉∅ 

 ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩℘ ∪ℑ⊆ℜ ⊕ �↔� 

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

 ∪⊕  ⊕⊕¬ ⊃   ∪⊕ ∩ ℑ∠ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕℘ ∪ℑ  ∩ ⊕ ℑ∈⊗ ∪⊕ 

℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅ℑ ⊂ ⊂ ℑ∈⊗ ∪⊕ ℑ ⊕¬℘ ∪ℑ∈∩ ⊕ ⊃  ∉∈⊂∧  ℑ⊗ ⊃ ℑ 2 
 ⊃ ∉∈ � 

θ� = Ε# # # ( Τ 
� 
− Τ 

� 
℘ ) ��� 

⋅∪⊕  ⊕ Τ ℘ )  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∅℘  ∏ ℘ ⊃ ℜ ⊂⊕�↔� 

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

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

⋅⊃  ∪ ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅ℑ ⊂ ⊂⊂∉∉ ⊕ ⊂∧� � 

θ� = ( Ν# η ℘ + (� − Ν ) # η  ) # 
( Τ − Τ ℘ ) ��� 

η ℘ = 
Κ 

Λ(� , �) 
��� 

η  = Ε# # # ( Τ 
� 
℘ + Τ 

� ) # 
( Τ ℘ + Τ) ���� 

⋅∪⊕  ⊕ η ℘ ) ∪⊕ ℑ ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ � 

η  ) ∪⊕ ℑ  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� 

Λ�� � �� ) ⊗ ⊃   ℑ∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ℜ ∉∏∈⊗ ℑ  ∧ 

∏∈⊃  ∉  ∪⊕ ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅ℑ ⊂ ⊂� 

⊆ � 

Ν ) ℘ ∉∈ ℑ ℘ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ∉ ⊂ ⊃ ⊗  ⊄∏ ⊂ ⊂ 

ℑ∈⊗ ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⋅ℑ ⊂ ⊂� 

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



Φ ιγ .4  ×⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ⊆⊕  

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

 ℑ⊗ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � ϒ���� ∪⊕℘ ∪ℑ  ∩⊕ 

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

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

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

 ∪⊕ ⊆⊕ ⊂ � 

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

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∩ ⊃ √⊕  ∉ ∪⊕ ⊃ ∈∅∉⊆ℑ  ⊃ ∉∈ � ′⊕ ∅∉ ⊕  ∪⊕ 

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

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 2∩  ℑ⊗ ⊃ ⊕∈ � ƒ⊃ ∩ �� �ℑ� ��ℜ� ��℘ �� � 

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

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

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

 ∪⊕  ⊕ ⊕¬ ⊃     ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 2∩  ℑ⊗ ⊃ ⊕∈� ℜ∏  ⋅⊃  ∪ ⊃ ∈ 

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

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

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

℘⊆  ∉ �� � � ≅ �� � � ⊆ ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��⊗ � � 

4  ΟΠΤΙΜΙΖΑΤΙΟΝ ΟΦ ΙΣΜ ΠΡ ΟΧΕΣΣΙΝΓ 

ΠΑΡ ΑΜΕΤΕΡΣ 

ϒ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � �⋅∪⊕∈ ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩∠∉⋅2 
⊕ ⊃ ��� ⊄• ℑ∈⊗ ∪⊕℘ ∪ℑ  ∩⊕⊃ � ⊄∩� ∪⊕ ⊆⊕ ⊂  

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

 ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ⋅⊕ ⊆ℑ⊗ ⊕ ∪⊕  ⊃⊆∏ ⊂ℑ  ⊃ √⊕ 

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

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

⊄• ℑ∈⊗ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ∪ℑ  ∩ ⊕ ⋅⊕ ⊃ ∩∪  ∉∅ � �� � � �� � 

� � � �� � � ℑ∈⊗� � � ⊄∩� 

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

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

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


