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

Εφφιχιεντ αππροαχη φορ δψναµιχ σ ιµ υλατιον οφ 

χο µ πλεξ φλυιδ νετωορκσιν φρεθυενχψ δο µ αιν 
≠ 

♦ ∞ ≥∪ℑ∈∩ 2∪∉∈∩�贺尚红� � � ⁄∝ ϒ →♠ ⊃ 2ℑ∈�段吉安� � � ≡ ♦ ↓ →♣ ♠ ∏ ⊕ �钟  掘� � 

�� � ⁄⊕∠ℑ   ⊆⊕∈∉∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ℑ∈⊗ ∞⊂⊕ ℘   ∉∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ≤∪ℑ∈∩  ∪ℑ ≤∉⊆ ⊆∏∈⊃ ℘ ℑ  ⊃ ∉∈ ∝∈⊃ √⊕   ⊃  ∧ � 

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

� � ≤∉ ⊂ ⊂⊕ ∩ ⊕ ∉∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ℑ∈⊗ ∞⊂⊕ ℘   ∉∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ � 

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

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

⋅⊃  ∪⊇ ∏∈℘  ⊃ ∉∈ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ⋅ℑ ⊃ ∈  ∉⊗ ∏ ℘ ⊕ ⊗� ϒ ⊂ℑ  ∩ ⊕ 2 ℘ ℑ ⊂⊕∅ ⊂∏ ⊃ ⊗∈⊕  ⋅∉ ⊄ ⋅ℑ  ⊆∉⊗ ⊕ ⊂⊕ ⊗ℜ∧   ℑ∈⊗ ℑ  ⊗∠  ∉℘ ⊕ ⊗ ∏  ⊕ �ℑ∈⊗ℑ 

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

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

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

[ Κεψ ωορδσ] ∪∧⊗  ℑ∏ ⊂ ⊃ ℘∈⊕  ⋅∉ ⊄ ⊆∉⊗ ⊕ ⊂�∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ �  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ �⊂ℑ  ∩ ⊕ 2 ℘ ℑ ⊂⊕ ∧  ⊕⊆ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

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

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

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

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

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

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

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

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

 ∧ 
≈� � ℜ ∉∈⊗ ∩  ℑ∠∪ ⊆∉⊗ ⊕ ⊂ ⊃ ∈∩ 

≈� � � � ⊆∉⊗ ⊕ ⊂ ℑ∠∠  ∉¬ ⊃⊆ℑ 2 

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

× ∪⊕ ⊃⊆∠⊕⊗ ℑ∈℘ ⊕ ⊆⊕  ∪∉⊗ ⋅∪ ⊃ ℘ ∪ ⊃  ℜ ℑ  ⊕⊗ ∉∈   ℑ∈ ∅ ⊕  

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

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

 ℘ ℑ ⊂⊕∅ ⊂∏ ⊃ ⊗ ∈⊕  ⋅∉ ⊄ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ℘ ∉⊆∠ ⊂⊕¬ ⊃  ∧ ∉∅⊇ ∏∈℘  ⊃ ∉∈ 

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

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

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

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

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

⊇ ∏∈℘  ⊃ ∉∈ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� ′ℑ  ⊕⊗ ∉∈  ∪⊕ ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗ 

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

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

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

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

ℑ∈ ⊕¬ℑ⊆∠ ⊂⊕ ∈⊕  ⋅∉ ⊄ ⊃  ⊆∉⊗ ⊕ ⊂⊕⊗ℑ∈⊗ ⊃ ⊆∏ ⊂ℑ  ⊕⊗� 

2  ΦΛΥΙ∆ ΕΛΕ ΜΕ ΝΤ Τ Ρ ΑΝΣΦΕ Ρ ΜΑΤ ΡΙΞ ΜΟ∆2 

Ε Λ 

ƒ⊃ ∩� ��ℑ�  ∪∉⋅ ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ 

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

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

∉∏  ∠∏  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕⊕   ℑℜ ⊂ ⊃  ∪⊆⊕∈∉∅℘ ∉∈√⊕∈ ⊃ ∉∈2 

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

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

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

Θ ∉ 

Π ∉ 
= Α 

Θ ⊃ 

Π ⊃ 
= 

Α �� Α �� 

Α �� Α �� 

Θ ⊃ 

Π ⊃ 

��� 

Φ ιγ .1  ƒ⊂∏ ⊃ ⊗⊕ ⊂⊕⊆⊕∈⊆∉⊗ ⊕ ⊂ 
�ℑ � ) ≤∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂   ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ⊆∉⊗ ⊕ ⊂� 

�ℜ� ) ↑ ∉⊗ ⊃ ∅ ⊃ ⊕ ⊗  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ⊆∉⊗ ⊕ ⊂

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

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

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

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

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

ℑℜ ⊂⊕� ×∉ ℑ√∉ ⊃ ⊗℘ ∉∈∅ ⊂ ⊃ ℘ ∉∅∅ ⊂∉⋅ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊃ ∈ ⊇ ∏∈℘  ⊃ ∉∈� 

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

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

⊆ℑ   ⊃ ¬ ⊆∉⊗ ⊕ ⊂⊃  ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗ℑ  

Θ ∉ 

Π ∉ 
= Β 

Θ ⊃ 

Π ⊃ 
= 

Β �� Β �� 

Β �� Β �� 

Θ ⊃ 

Π ⊃ 

��� 

⋅∪⊕  ⊕ Β �� � � Α �� � Β �� � � Α �� � Β �� � Α �� � Β �� 

� Α �� � 

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

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

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

⊕∈⊗ � ×∉∅ ⊂∏ ⊃ ⊗∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕�⊃ ℘ ℑ∈ ℜ ⊕∠  ∉√⊕⊗ ∪ℑ  �≈′ � 

≈′ � � �♥ ⊃  ∪⊕ ∠  ∉∠ ⊕   ∧ ∉ ∅ ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ 

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

⊆⊕∈ � 

3  ΒΟΥ Ν∆ ΑΡ Ψ ΧΟΝ∆ΙΤΙΟΝΣ 

3 .1  Βουνδαρψ χονδιτιονσ οφ ελεµ εντσιν σεριεσ 

♥ ⊃  ∪∉⋅⊕⊗⊃ ∈ ƒ⊃ ∩� �  ∪ℑ  ν ⊕ ⊂⊕⊆⊕∈ ℑ  ⊕⊃ ∈  ⊕ 2 

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

⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗ℜ∧ ≈ Β ⊃  � × ∪⊕ ℜ ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈ 

 ⋅∉ ⊕ ⊂⊕⊆⊕∈ ℑ  ⊕� Π �ι � �� 
∉ � Π �ι� 

⊃ � Θ �ι � �� 
� � � Θ �ι� 

⊃ � 

× ∪∏  ∪⊕⊕∇∏ ⊃ √ℑ ⊂⊕∈  ℑ∈ ∅⊕  ⊆ℑ   ⊃ ¬ ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ∧ 
[ Β] = [ Β ν ] [ Κ] [ Β ν − � ] [ Κ] , 

[ Β � ] [ Κ] [ Β � ] ��� 

⋅∪⊕  ⊕ [ Κ] = 
− � � 

� � 
� 

Φ ιγ .2  ∞⊂⊕⊆⊕∈ ⊃ ∈  ⊕  ⊃ ⊕ 

  ∝∈⊂ ⊃ ⊄⊕  ∪⊕ ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂   ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ⊆∉⊗ ⊕ ⊂� 

 ∪⊕⊕ ∇∏ ⊃ √ℑ ⊂⊕∈  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕⊗ ∈∉∉∈⊂∧ 

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

⊆⊕∈ �ℜ∏ ℑ ⊂ ∉ ℜ ∧  ∪⊕ ⊆ℑ   ⊃ ¬ Κ ℘ ∉∈∈⊕ ℘  ⊕⊗ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕ ⋅∉ ℑ⊗ ⊇ ∉ ⊃ ∈⊃ ∈∩ ⊕ ⊂⊕⊆⊕∈ � 

3 .2  ϑυνχτιον βουνδαρψ χονδιτιονσ 

ƒ⊃ ∩ � ��ℑ� ℑ∈⊗�ℜ� ℑ  ⊕⊕¬ℑ⊆∠ ⊂⊕ ∉∅ℑ   ℑ∈∩ ⊕⊆⊕∈  

∉∅ ⊗ ⊃ √⊕  ∩⊕∈ ℑ∈⊗ ℘ ∉∈√⊕  ∩⊕∈ ⊇ ∏∈℘  ⊃ ∉∈ ⋅⊃  ∪  ⋅∉ 

ℜ  ℑ∈℘ ∪⊕ � • ∪⊕∈  ∪⊕ ℜ  ℑ∈℘ ∪ ∈∏⊆ℜ ⊕ ⊃  ⊆∉ ⊕  ∪ℑ∈ � � 

 ∪⊕ ⊃  ∏ ℑ  ⊃ ∉∈ ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊆∉ ⊕ ℘ ∉⊆∠ ⊂⊕¬ � ♥∈ / × ⊕ ⊕0  ∧∠⊕ 

 ∧  ⊕⊆� ∉∈⊂∧ ⊗ ⊃ √⊕  ∩ ⊕∈⊇ ∏∈℘  ⊃ ∉∈ ℑ  ⊕ ⊃ ∈√∉ ⊂√⊕⊗�  ∪⊕ 

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

ℑ ⊂⊕∈   ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ⊃ ∈ ⊆ℑ ⊃ ∈ ⊂ ⊃ ∈⊕ ℑ ⊇ ∏∈℘  ⊃ ∉∈℘ ℑ∈ ℜ ⊕ 

∉ℜ  ℑ ⊃ ∈⊕⊗ ⋅⊃  ∪ ∪⊕℘ ∪ℑ ⊃ ∈  ∏ ⊂⊕ ≈� �ℑ∈⊗ ∪⊕∉√⊕  ℑ ⊂ ⊂⊕ ∇∏ ⊃ √2 

ℑ ⊂⊕∈  ℑ∈ ∅ ⊕  ⊆ℑ   ⊃ ¬ ∉∅ ∈⊕  ⋅∉ ⊄ ℘ ℑ∈ ℜ ⊕ ⊕   ℑℜ ⊂ ⊃  ∪⊕⊗ 

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

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

 ∉ ℑ ℘ ∇∏ ⊃  ⊕ ∪⊕ ⊆ℑ  ℘ ∪⊕⊗∈⊕  ⋅∉ ⊄ ⊕∇∏ ℑ  ⊃ ∉∈ℜ∧ ⊆⊕ ℑ∈∉∅ 

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

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

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

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

⊃ ∈ ⊕ ℑ ℘ ∪ ℜ  ℑ∈℘ ∪ ℑ  ∪⊕ ⊇ ∏∈℘  ⊃ ∉∈ �ƒ⊃ ∩���℘ �� �  ∉  ∪ℑ  

 ∪⊕⊇ ∏∈℘  ⊃ ∉∈ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈⊃ ∈ ∈⊕  ⋅∉ ⊄ ℑ  ⊕ ℑ ⊂ 2 

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

× ∪⊕ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ⊃ ∈ ƒ⊃ ∩� ��℘ � ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ 

⊃ ∈ ⊆ℑ   ⊃ ¬ ∅∉⊆ � 

° ⊕   ∏  ⊕ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � ΕΠ � � � ��� 

ƒ⊂∉⋅ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � ∆ Θ � � � ��� 

⋅∪⊕  ⊕ 

Ε � 

� � � � � , � � 

� � � � � , � � 

σ σ σ 

� � � � , � � � 

� � � � , � � � 
Ι Ρ ( ν � �) ≅ ν 

∆ � ≈�  �  �  ,  �  � Ι Ρ � ≅ ν 

Π � ≈ Π �  Π �  Π �  ,  Π ν � �  Π ν  × 

Θ � ≈ Θ �  Θ �  Θ �  ,  Θ ν � �  Θ ν  × 

Φ ιγ .3  ♠∏∈℘  ⊃ ∉∈ ℜ ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ 
�ℑ � ) ⁄ ⊃ √⊕  ∩ ⊕ ∈ ⊇ ∏ ∈℘  ⊃ ∉∈ � �ℜ � ) ≤∉∈√⊕  ∩ ⊕ ∈ ⊇ ∏∈℘  ⊃ ∉∈ � 

�℘ � ) ∝∈⊃ ∅ ⊃ ⊕ ⊗⊇ ∏∈℘  ⊃ ∉∈ 

3 .3  Τερµιναλ βουνδαρψ χονδιτιονσ 

×⊕ ⊆⊃ ∈ℑ ⊂ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ℑ  ⊕ ∏  ∏ ℑ ⊂ ⊂∧ ⊕¬2 

∠  ⊕   ⊕⊗⊃ ∈ ∅∉⊆ ∉∅⊃⊆∠ ⊕⊗ ℑ∈℘ ⊕ Ζ Λ ∉ℑ⊗⊆⊃   ℑ∈℘ ⊕ Γ Λ � 

Π Λ 

Θ Λ 
= Ζ Λ = 

� 
Γ Λ 

��� 

⋅∪⊕∈ Γ Λ � � � Π Λ � � �  ∪⊕⊕∈⊗⊃ ∉∠ ⊕∈ � 

• ∪⊕∈ Ζ Λ � ] �Θ Λ � � � ∪⊕⊕∈⊗⊃ ℘ ⊂∉ ⊕⊗�♥∈  ∪⊕ 

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

 ∪⊕℘ ⊂∉ ⊕⊗⊕∈⊗ℑ  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ � 

4  ΝΕΤ Ω ΟΡ Κ ΜΟ∆ ΕΛΙΝΓ ΑΝ∆ ΣΙ ΜΥΛΑΤΙΟΝ 

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

⋅∉ ⊄ ⊃ ∈ ℘ ∉∈ ⊃ ⊗ ⊕  ℑ  ⊃ ∉∈ � × ∪⊕∅ ⊂∉⋅ ⊗ ⊃   ∏  ℜ ℑ∈℘ ⊕ θρ ⊃ ⊕¬2 

⊕   ⊕⊗ ∉ ∈⊕  ⋅∉ ⊄ ℑ  ∪⊕ ∠∉ ⊃ ∈α �♥∈  ∪⊕∅ ⊃ ∩∏  ⊕�⊃ℑ∈⊗ 

∉ ℑ  ⊕ ∏  ⊕⊗  ∉  ⊕∠  ⊕  ⊕∈ ⋅∉ ⊕∈⊗  ∉∅ ⊕ ℑ ℘ ∪ ℜ  ℑ∈℘ ∪  ⊕ 2 

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

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

≈ Β (ϕ )  � ≥∉ 

Φ ιγ .4  ≥℘ ∪⊕⊆⊕ ∉∅ ℘ ∉⊆∠ ⊂⊕¬ ∅ ⊂∏ ⊃ ⊗ ∈⊕  ⋅∉ ⊄ 

# � � � # ∂ ∉ ⊂1��  λ 1�         ϒ∠∠  ∉ℑ ℘ ∪∅∉⊗ ∧∈ℑ⊆⊃ ℘ ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅∅ ⊂∏ ⊃ ⊗ ∈⊕  ⋅∉ ⊄



  
Θ (ϕ ) 

∉ 

Π (ϕ ) 
∉ 

= 
Β (ϕ ) 

�� Β (ϕ ) 
�� 

Β (ϕ ) 
�� Β (ϕ ) 

�� 

Θ (ϕ ) 
⊃ 

Π (ϕ ) 
⊃ 

��� 

♥℘ ℑ∈ ℜ ⊕  ℑ∈ ∅⊕   ⊕⊗ℑ  

Π (ϕ ) 
⊃ 

Π (ϕ ) 
∉ 

= 
Τ (ϕ ) 

�� Τ (ϕ ) 
�� 

Τ (ϕ ) 
�� Τ (ϕ ) 

�� 

Θ (ϕ ) 
⊃ 

Θ (ϕ ) 
∉ 

��� 

⋅∪⊕  ⊕  Τ (ϕ ) 
�� = − 

Β (ϕ ) 
�� 

Β (ϕ ) 
�� 

� Τ (ϕ ) 
�� = 

�

Β (ϕ ) 
�� 

� Τ (ϕ ) 
�� = 

− 
Β (ϕ ) 

Β (ϕ ) 
�� 

� Τ (ϕ ) 
�� = 

Β (ϕ ) 
�� 

Β (ϕ ) 
�� 

� ϕ� � �� �� � , �� � 

ƒ∉℘ ∉∈√⊕∈⊃ ⊕∈ �⊗ ⊕ ∅ ⊃ ∈⊕ 

Π � ≈ Π ��� 
⊃  Π × Ι Χ �� ≅ � 

Π � ≈ Π ��� 
∉  Π ��� 

⊃  Π ��� 
∉  , 

Π �ϕ � 
⊃  Π �ϕ � 

∉  ,  Π ��� 
⊃  Π ��� 

∉  ×

 Ι Χ �� ≅ � 

Θ � ≈ Θ ��� 
⊃ � Θ ��� 

∉ � Θ ��� 
⊃ � Θ ��� 

∉ � , � 

Θ �ϕ � 
⊃ � Θ �ϕ � 

∉ � , � Θ ��� 
⊃ � Θ ��� 

∉  ×

 Ι Χ �� ≅ � 

ƒ ∉⊆ ∞∇∈ � ��� � ∪⊕∉√⊕  ℑ ⊂ ⊂ ∈⊕  ⋅∉ ⊄ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃  2 

 ⊃ ℘⊕ ∇∏ ℑ  ⊃ ∉∈ ⊃ ℑ√ℑ ⊃ ⊂ℑℜ ⊂⊕� 

Π � Τ Θ   � Τ Ι Χ �� ≅ �� � ��� 

⋅∪⊕  ⊕ 

Τ � 

Τ ��� 
�� Τ ��� 

�� 

Τ ��� 
�� Τ ��� 

�� 

Τ �ϕ � 
�� Τ �ϕ � 

�� 

Τ �ϕ � 
�� Τ �ϕ � 

�� 

Τ ��� 
�� Τ ��� 

�� 

Τ ��� 
�� Τ ��� 

�� 

⁄⊕ ∅ ⊃ ∈⊕ Υ � ⇔Τ �ϕ ⇑ Ι Χ � ≅ �� � ϕ� � � � � , � ��� � 

ς � ⇔Τ ιϕ ⇑ Ι Χ �� ≅ �� � ι � � � , � �� � ϕ � � � � � , � 

��� � 

× ∪∏  

Π ��� 
⊃ � Υ Θ ���� 

Π � ς Θ ���� 

× ∪⊕ ∅ ⊂∉⋅ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ⊇ ∏∈℘  ⊃ ∉∈ ℑ∈⊗ 

 ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ℑ  

∆ Θ � Ρ � ∆ Ι Ρ � ≅ �� �  ���� 

⋅∪⊕  ⊕ 

∆ � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

Ρ � ≈ θρ �� � , �� × Ι Χ � ≅ � � 

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

ℜ ⊕ ⊕∠  ⊕  ⊕∈ ⊕⊗ℑ  

Ε Π � � � Ε Ι Ρ � ≅ �� �  ���� 

⋅∪⊕  ⊕ 

Ε � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

� � � � � � � � � � � � � � � � � � 

ƒ ∉⊆ ∞∇∈����� ∗ ���� � ⊃ ℘ ℑ∈ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

 ∪ℑ  � 

Ω Θ � Ψ ���� 

⋅∪⊕  ⊕ Ω � 
⁄ 

∞∂ 
Ι Χ �� ≅ �� � Ψ � ≈ θρ �� � , �� × 

Ι Χ �� ≅ � � 

ƒ ∉⊆ ∞∇∈� ��� ℑ∈⊗���� �⊃ ℘ ℑ∈ ℜ ⊕⊗ ⊕  ⊃ √⊕⊗ ∪ℑ  

Π � Ζ Ψ ���� 

⋅∪⊕  ⊕ Ζ � Τ Ω � � 

⁄⊕ ∅ ⊃ ∈⊕ ⇔Ζ ϕ,� ⇑ Ι Χ �� ≅ � �ϕ� � �� � , ���� � ∪∏  

Π � Ζθρ ���� 

≥∉ 

Π µ � Ζ µ θρ � µ � � �� � , ���� ���� 

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

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

⊂⊕   Γ Π � 

Γ Π = 
Π µ 

ζ χ� θρ 
= 

Ζ µ 

ζ χ� 

���� 

⋅∪⊕  ⊕  ζ χ� � Θ χ
α 

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

∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕� Θ ⊃ ∅ ⊂∏ ⊃ ⊗⊗ ⊕∈ ⊃  ∧ �χ ⊃  ∉∈⊃ ℘ ∠⊕ ⊕⊗⊃ ∈  ∪⊕∅ ⊂∏ 2 

⊃ ⊗� α ⊃ ℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ℑ  ⊕ ℑ ∉∅ ∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕� 

× ∪⊕ ∞∇∈ ����� ⊃  ∪⊕ ℜ ℑ  ⊕ ∉∅  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ⊗ ∧2 

∈ℑ⊆⊃ ℘℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ∪⊕ ∈⊕  ⋅∉ ⊄ � 

5  Ε ΞΑ ΜΠΛΕ ΟΦ ΜΟ∆ ΕΛΛΙΝΓ 

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

⊆∉⊗ ⊕ ⊂ ⊃ ∈∩ ⊆⊕  ∪∉⊗� ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈℘ ∏  √⊕ ∉∅ ″ ⊕ ∅� ≈�� 

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

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

� ℑ∈⊗ ×ℑℜ ⊂⊕� �ƒ⊃ ∩� � ℑ∈⊗ ƒ⊃ ∩� � ℑ  ⊕ ∪⊕ ⊕  ∏ ⊂  ∉∅⊕¬2 

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

∪∉ ⊃ ∨∉∈ ℑ ⊂ ℘ ∉∉ ⊗ ⊃ ∈ℑ  ⊕ ⊃  ∪⊕ ⊗ ⊃⊆⊕∈ ⊃ ∉∈⊂⊕   √ℑ ⊂∏ ⊕ λω/ 

χ � ⋅∪⊕  ⊕ λ� λ � � λ � � λ � �♥∈ ƒ⊃ ∩� � � ∪⊕ ℘ ∏  √⊕⊃ ∈⊗ ⊃ 2 

℘ ℑ  ⊕⊗ ℜ∧ / 3 0 ⊃  ∪⊕   ℑ∈ ∅ ⊕ ∅∏∈℘  ⊃ ∉∈ ∉∅ α � ⋅∪ ⊃ ℘ ∪ 

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

⋅∉ ⊄ �ℑ∈⊗ ∪⊕ ⊆ℑ ⊃ ∈  ⊕  ∉∈ℑ∈ ∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃ �� ♦∨�λω/ 

χ � � ���� �� � × ∪⊕ ℘ ∏  √⊕ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗ ℜ∧  ⊕ ℑ ⊂ ⊂ ⊃ ∈⊕ ℑ∈⊗ 

⊗ ∉ ⊂ ⊃ ∈⊕ℑ  ⊕ ∪⊕  ℑ∈ ∅ ⊕ ∅∏∈℘  ⊃ ∉∈∉∅ χ ℑ∈⊗ δ ⊃ ∈⊗ ⊃ √⊃ ⊗ 2 

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

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

⋅⊃  ∪  ∪⊕   ℑ∈ ∅ ⊕ ∅∏∈℘  ⊃ ∉∈ α � ℜ∏ ⊃ ∈ ⊂∉⋅ ∅  ⊕ ∇∏ ⊕∈℘ ∧ 

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

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

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

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

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



Ταβλε 1  °ℑ  ℑ⊆⊕  ⊕  ∉∅ ∈⊕  ⋅∉ ⊄ ∅∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ≈�� 

λ ι �℘⊆ ��� ��� ��� ��� ��� ��� ��� ��� ��� 

ρ ι �℘⊆ � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � ��

    °ℑ  ℑ⊆⊕  ⊕  ∉ ∅∅ ⊂∏ ⊃ ⊗ℑ  ⊕ Μ� � � �� ≅ �� � � ⊆ � �� Θ � ��� ⊄∩ � ⊆ � � χ � � ��� ⊆�� 

Φ ιγ .5  ∞¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂   

Φ ιγ .6  ≤ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ⊕  ∏ ⊂   

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

⊃  ⊕ ⊂ ⊃ ℑℜ ⊂⊕ℑ∈⊗ℑ℘ ℘ ∏  ℑ  ⊕� 

6  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

 ⊃ ∉∈� 

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

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

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

×∉ ⊗ ⊕  ℘  ⊃ ℜ ⊕ ∪⊕ ℘ ∪⊕⊆⊕∉∅ℑ ∈⊕  ⋅∉ ⊄ �⊃  ⊃ ∉∈⊂∧ ∈⊕ ℘ ⊕  2 

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

⋅∉ ⊄ �∈⊕ ⊕⊗ ∈∉ ∉ ℑ ℘ ∇∏ ⊃  ⊕ ∪⊕ ⊗ ⊕  ℑ ⊃ ⊂⊃ ∈ ⊇ ∏∈℘  ⊃ ∉∈� ∉ 

⊃  ⊂⊕ ℑ⊗  ∉  ⊃ ⊆∠ ⊂ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ �

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

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

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

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

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

∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈� 

�� × ∪⊕ ∠  ∉∠∉ ⊕⊗ ⊆⊕  ∪∉⊗ ∉∈⊂∧ ⊃ ∈√∉ ⊂√⊕ ⊃ ∈  ⊃ ⊆∠ ⊂⊕ 

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

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

ℜ ⊕⊕¬∠  ⊕   ⊕⊗⊃ ∈ ∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊗ ∉⊆ℑ ⊃ ∈ �⊃  ⊃ ∏∈∈⊕ ℘ ⊕   ℑ  ∧  ∉ 

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ∂⊃ ⊕  ⊆ℑ × ♠� ϒ∈ℑ ⊂∧ ⊃ ≥∧∈ ∪ ⊕  ⊃ ℑ∈⊗ ⁄⊕  ⊃ ∩∈ ∉ ∅ ♦∧⊗  ℑ∏ ⊂ ⊃ ℘ 

≥⊕  √∉ ∧  ⊕⊆ℑ∈⊗ °⊃ ∠ ⊂ ⊃ ∈⊕ ≈ ↑  � ∞⊂ ⊕  √⊃ ⊕ ≥℘ ⊃ ⊕ ∈ ⊃ ∅ ⊃ ℘°∏ℜ 2 

⊂ ⊃  ∪ ⊃ ∈∩ ≤∉ ����� ���� � ��� � 

≈�  • ∉∉⊗  ″ ←� × ∪ ⊕ ∞∅ ∅ ⊕ ℘  ∉ ∅ ≥∉∏  ℘ ⊕ℑ∈⊗ ← ∉ℑ⊗♥⊆∠ ⊕ ⊗ ℑ∈℘ ⊕  

≤∉∈∈⊕ ℘  ⊕ ⊗ ∉ ƒ⊂∏ ⊃ ⊗ × ℑ∈⊆⊃   ⊃ ∉∈ ← ⊃ ∈⊕ � ƒ⊂∏ ⊃ ⊗ × ℑ∈⊆⊃  2 

 ⊃ ∉∈ ← ⊃ ∈⊕ ⁄∧∈ℑ⊆⊃ ℘  ≈ ↑  � → ⊕⋅ ≠∉ ⊄ � ϒ≥ ↑ ∞ ≥∠ ⊕ ℘ ⊃ ℑ ⊂ 

°∏ ℜ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ����� ��� � �� � 

≈�  ′∉∏ ℘ ∪ ⊕  ″ ƒ ℑ∈⊗ ↔ ⊃   ⊃ ∉  ∞ ∞ � ≥⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ∅ ⊂∏ ⊃ ⊗ ∈⊕  2 

⋅∉ ⊄ ⊗ ∧∈ℑ⊆⊃ ℘ ℜ∧   ℑ∈⊆⊃   ⊃ ∉∈ ⊂ ⊃ ∈⊕ ⊆∉⊗ ⊕ ⊂ ⊂ ⊃ ∈∩ ≈♠  � ° ∉℘ 

♥↑ ⊕ ℘ ∪∞ ����� �������� ��� � �� � 

≈�  ↔ ℑ  ∈∉∠∠ ⁄ �′∉∈⊗∩  ℑ∠∪ ⊆∉⊗ ⊕ ⊂ ∅∉∅ ⊂∏ ⊃ ⊗⊗ ∧∈ℑ⊆⊃ ℘ ∧  ⊕⊆ 

≈♠ � ϒ≥ ↑ ∞ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ⁄∧∈ℑ⊆⊃ ℘ ≥∧  ⊕⊆� ↑ ⊕ ℑ  ∏  ⊕ 2 

⊆⊕ ∈ �ℑ∈⊗ ≤∉∈  ∉ ⊂����� ������ ���� � ��� � 

≈�  ↑ ℑ  ∩ ∉ ⊂ ⊃  ⁄ ←ℑ∈⊗ ≠ℑ∈∩ • ≤ �′∉∈⊗∩  ℑ∠∪ ⊆∉⊗ ⊕ ⊂ ∅ ∉∅ ⊂∏ 2 

⊃ ⊗∈⊕  ⋅∉ ⊄∏  ⊃ ∈∩ ⊆∉⊗ ⊕ ⊂ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊃ ∉∈ ≈♠  � ϒ≥ ↑ ∞ ♠ ∉∏  2 

∈ℑ ⊂ ∉ ∅ ⁄∧∈ℑ⊆⊃ ℘ ≥∧  ⊕⊆ � ↑ ⊕ ℑ  ∏  ⊕⊆⊕ ∈ ℑ∈⊗ ≤∉∈  ∉ ⊂� 

���� ������� ���� � ��� � 

≈�  ♦∏ ⊂ ⊂⊕ ∈⊗ ⊕ ⁄ ϒ ℑ∈⊗ ♦⊕ ℑ ⊂⊕ ∧ ϒ ♠� ″ ℑ  ⊃ ∉∈ℑ ⊂ °∉ ⊂∧∈∉⊆⊃ ℑ ⊂ ϒ∠ 2 

∠  ∉¬ ⊃ ⊆ℑ  ⊃ ∉∈∅ ∉ ƒ⊂∏ ⊃ ⊗ × ℑ∈⊆⊃   ⊃ ∉∈ ← ⊃ ∈⊕ ↑ ∉⊗ ⊕ ⊂� ƒ⊂∏ ⊃ ⊗ 

× ℑ∈⊆⊃   ⊃ ∉∈ ← ⊃ ∈⊕ ⁄∧∈ℑ⊆⊃ ℘  ≈ ↑  � → ⊕⋅ ≠∉ ⊄ � ϒ≥ ↑ ∞ 

≥∠ ⊕ ℘ ⊃ ℑ ⊂ °∏ ℜ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ����� ��� � �� � 

≈�  ↓⊂⊗ ⊕ ∈ℜ∏  ∩ ⊕  ″ ℑ∈⊗ ♣∉∉⊗  ∉∈ ″ ∞ � ≥⊃ ⊆∠ ⊂ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ∪∧2 

⊗  ℑ∏ ⊂ ⊃ ℘⊂ ⊃ ∈⊕ ⊗ ∧∈ℑ⊆⊃ ℘  ℜ∧ ∏  ⊕ ∉∅ ⊃ ∈∅ ⊃ ∈⊃  ⊕ ∠  ∉⊗∏ ℘   ≈ ♠ � 

ϒ≥ ↑ ∞ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ′ℑ  ⊃ ℘ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩����� ������ �� � 

�� � 

≈�  ≥  ⊕ ⊕  ⊕  ∂ ←ℑ∈⊗ • ∧⊂ ⊃ ⊕ ∞ ′ � ♦∧⊗  ℑ∏ ⊂ ⊃ ℘× ℑ∈ ⊃ ⊕ ∈ ≈ ↑  � 

→ ⊕⋅ ≠∉ ⊄ � ↑ ℘♣ ℑ⋅2 ♦⊃ ⊂ ⊂����� ���� � ��� � 

≈�  × ⊃ ⊄∪ ℑ ϒ ↔� ϒ∈ ∞∅ ∅ ⊃ ℘ ⊃ ⊕ ∈⊆⊕  ∪∉⊗∅ ∉ ⊃ ⊆∏ ⊂ℑ  ⊃ ∈∩∅  ⊕ ∇∏ ⊕ ∈2 

℘ ∧ ⊗ ⊕ ∠ ⊕ ∈⊗ ⊕ ∈∅  ⊃ ℘  ⊃ ∉∈ ⊃ ∈   ℑ∈ ⊃ ⊕ ∈ ⊂ ⊃ ∇∏ ⊃ ⊗∅ ⊂∉⋅ ≈♠  � ϒ≥ ↑ ∞ 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ƒ⊂∏ ⊃ ⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩����� ������ ��� � ��� � 

≈��  ×ℑ⊄ℑ∧∉ ∪ ⊃ ↑ ∏  ∉ ℑ∈⊗ ×∉ ∪ ⊃ ℑ⊄ ⊃ ↔ ℑ∈⊕ ⊃� ″ ⊕  ∉∈ℑ∈℘ ⊕ ∉ ∅ 

  ℑ∈ ⊃ ⊕ ∈ ⊕  ∠ ∉∈ ⊕∉ ∅ ∠  ⊕   ∏  ⊃ ∨⊕ ⊗℘ ∉⊆∠ ⊂⊕ ¬  ∧  ⊕⊆≈♠  � 

× ℑ∈ ℑ ℘  ⊃ ∉∈ ∉ ∅ ♠ ℑ∠ ℑ∈ ≥∉℘ ⊃ ⊕  ∧ ∉ ∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ 2 

∈⊕ ⊕  ��⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕ � ����� �������� ���� � ��� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�         ϒ∠∠  ∉ℑ ℘ ∪∅∉⊗ ∧∈ℑ⊆⊃ ℘ ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅∅ ⊂∏ ⊃ ⊗ ∈⊕  ⋅∉ ⊄


