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

Νον2δεριϖατιϖεσολυτιον το νονλινεαρ δψναµιχ οπτιµ αλ δεσ ιγν οφ 
χλασστωο φορ δεφορµ ατιον νετωορκ µ ονιτορινγ 

≠ 

× ϒ ↓ ♦∏ ℑ 2¬∏ ⊕ �陶华学� � ♣∝ ↓ ♠ ⊃ ∈2∧∏∈�郭金运� 

�⁄⊕ ∠ℑ   ⊆⊕∈∉∅ ♣⊕ ∉ ℘ ⊃ ⊕∈℘ ⊕ �≥∪ℑ∈⊗ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

×ℑ ⊃ ℑ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ′ℑ  ⊕ ⊗∉∈  ∪⊕∈∉∈⊂ ⊃ ∈⊕ ℑ ⊕   ∉⊕ ∇∏ ℑ  ⊃ ∉∈ ∉∅⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩� ∪ ⊕ ⊆ℑ  ∪ ⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ ∈∉∈2 
⊂ ⊃ ∈⊕ ℑ ⊗∧∈ℑ⊆⊃ ℘∉∠  ⊃ ⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈ ∉ ∅℘ ⊂ℑ   ⋅∉ ⋅ℑ ∠∏ ∅ ∉ ⋅ℑ  ⊗∅ ∉ ∪ ⊕⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩�⊃ ∈ ⋅∪ ⊃ ℘ ∪ ∪ ⊕ ℑ  ∩ ⊕  

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

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

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

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

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

[ Κεψ ωορδσ] ⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩�∈∉∈⊂ ⊃ ∈⊕ ℑ ⊗ ∧∈ℑ⊆⊃ ℘∉∠  ⊃ ⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈ �∈∉∈2⊗ ⊕  ⊃ √ℑ  ⊃ √⊕ℑ∈ℑ ⊂∧ ⊃ ℘ ⊆⊕  ∪∉⊗� 

[ ΧΛΧ νυµ βερ] × ′��                [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

∪∉⊆⊕�ƒ∉∏   ∏⊗∧ ∉ℜ ⊇ ⊕ ℘  ⋅⊕  ⊕∠∏  ∅∉ ⋅ℑ  ⊗ℜ∧ ƒ♥♣⊃ ∈ 

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

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

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

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

∉∅ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩ ⊃  ∉∈⊕ ∉∅ ⊆ℑ ⊃ ∈ 

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

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

♣ ℑ ∅ℑ  ⊕∈⊗⊃  ∪⊕⊗ ⊕  ⊃ ∩∈ ∅∉∉ℜ  ⊕  √⊃ ∈∩∠ ⊂ℑ∈ ℑ∈⊗ ⋅⊕ ⊃ ∩∪  

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

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

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

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

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

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

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

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

⊆ℑ⊄⊕  ∪⊕ ℑ  ∩ ⊕  ∅∏∈℘  ⊃ ∉∈ φ( Π� ∉ ℜ ⊕ ⊆⊃ ∈⊃⊆∏⊆ ∏∈⊗ ⊕  

 ∪⊕℘ ∉∈   ℑ ⊃ ∈℘ ∉∈⊗ ⊃  ⊃ ∉∈ γ( Π� ∴ � ∉ ∩ ⊕  ∪⊕∉∠  ⊃⊆ℑ ⊂ 

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

∅∏∈℘  ⊃ ∉∈ ≈� � � �×∪⊕∈ ∪⊕∅⊕ ℑ  ⊃ ℜ ⊂⊕⊗ ⊕  ℘ ⊕∈⊗ ⊃  ⊕ ℘  ⊃ ∉∈ Σ (↔ ) 

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

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

Α Κ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗⊃ ∈  ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ Σ � Κ� ⋅⊃  ∪  ∪⊕ 

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

Π � Κ � �� � ×∪⊕ ⊄⊕ ∧ ∠  ∉ℜ ⊂⊕⊆ ∉∅ ∪⊕ ⊆⊕  ∪∉⊗⊃ ∪∉⋅  ∉ 

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

⊗ ⊕  ⊃ √ℑ  ⊃ √⊕⊃ ∈⊕ ℘ ⊕   ℑ  ∧  ∉ ⊕∠⊕ ℑ  ⊕⊗ ⊂∧  ∉ ⊂√⊕ ∪⊕ ⊕ ⊕⊄⊃ ∈∩ 

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ Σ � Κ� ⊕ √⊕  ∧ ⊃⊆⊕�⋅∪∉ ⊕ ⋅∉ ⊄ ⊃ ∈∩⊂∉ℑ⊗⊃ √⊕  ∧ 

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

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

⊆⊕  ∪∉⊗ ∪ℑ   ∪⊕  ℑ⊆⊕ ℘ ∉∈√⊕  ∩⊕∈℘ ⊕ ℑ   ∪⊕ ⊕¬ ⊃   ⊃ ∈∩ 

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

 ∪⊕ ⊆⊃ ∈⊃⊆∏⊆ ∉∅ ∪⊕℘ ∉∈   ℑ ⊃ ∈∠  ∉ℜ ⊂⊕⊆ 
≈� � � �♥∈  ∪⊕ 

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

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

2  ΘΥΑΛΙΤΨ ΧΡΙΤΕΡΙΑ ΑΝ∆ ΜΑΤΗΕ ΜΑΤΙΧΑΛ 

ΜΟ∆ΕΛ 

× ϒ ↓ ⊕ ℑ ⊂ ∪ℑ√⊕∩ ⊃ √⊕∈  ∪⊕ ∈∉∈⊂ ⊃ ∈⊕ ℑ ⊕   ∉⊕ ∇∏ ℑ 2 
 ⊃ ∉∈ ∉∅⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩ℑ ∅∉ ⊂ ⊂∉⋅ 

≈� � 

ς � � Ω � � δ � � δ � � , � δ µ � � λ �   Π � 
ς � � Ω � � δ � � δ � � , � δ µ � � λ �   Π �

 σ      σ     σ 

ς ν � Ω ν � δ � � δ � � , � δ µ � � λ ν   Π ν 

��� 

⋅∪⊕  ⊕ Π ⊃ ℑ ⊗ ⊃ ℑ∩∉∈ℑ ⊂ ⋅⊕ ⊃ ∩∪ ⊆ℑ   ⊃ ¬ ∉∅ ⊆⊕ ℑ  ∏  ⊕ 2 
⊆⊕∈ � Π × � � Π � , Π � , , , Π ν � � λ ι ⊃  ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ 

⋅∪∉ ⊕℘ ∉  ⊕ ℘  ⊃ ∉∈ ⊃  ς ι , δ ι ⊃  ∪⊕ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈∉∅ ⊗ ⊕ 2 
∅∉⊆ℑ  ⊃ ∉∈ ∠ℑ  ℑ⊆⊕  ⊕ � ×∪⊕  ⊕ ∅∉ ⊕ ⋅⊕ ℘ ℑ∈ ∉ℜ  ℑ ⊃ ∈ ℑ ⊂ ⊂ 

∇∏ ℑ ⊂ ⊃  ∧ ℘  ⊃  ⊕  ⊃ ℑℑ ∅∉ ⊂ ⊂∉⋅� 

ς = Ω( δ) − λ     Π (�) 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���������� ⊃  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑ 

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



×∪⊕℘ ∉√ℑ  ⊃ ℑ∈℘ ⊕ Κ δδ ∉∅ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈δ ∉∅ ⊗ ⊕ ∅∉ 2 
⊆ℑ  ⊃ ∉∈ ∠ ℑ  ℑ⊆⊕  ⊕ ⊃ ⊄∈∉⋅∈ ℑ  ∪⊕ℑ ℘ ℘ ∏  ℑ ℘ ∧ ℘  ⊃  ⊕  ⊃ ∉∈ � 

 ∪ℑ  ⊃  ≈� 

Κ δδ � Α × ΠΑ � � Ψ × 
5 φσ χ 
5 δ 

� � 

Α × ΠΑ# 

Α × ΠΑ � � Ψ × 
5 φσ χ 
5 δ 

� � × 

��� 

⋅∪⊕  ⊕

 φσ χ = 
5 Ω � 
5 δ � 

, 
5 Ω � 
5 δ � 

, , , 
5 Ω ν 
5 δ � 

, 

5 Ω � 
5 δ � 

, , , 
5 Ω ν 
5 δ � 

, , , 
5 Ω ν 
5 δ µ 

× 

, 

� Ψ × = 
ψ � ψ � , ψ ν � � , � 

� ψ � ψ � , ψ ν , � 

σ σ 

� , � ψ � ψ � , ψ ν 

, 

Α � 
5 Ω 
5 δ �  ψ ι = − Π ι ( Ω ι ( δ) − λ ι ) . 

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

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

♦ δ � = 
Ρ � ∆ � 

γ 
× 
Θ 
−� 
δ γ 

(�) 

⋅∪⊕  ⊕ Ρ � ⊃  ∪⊕ √ℑ  ⊃ ℑ∈℘ ⊕ ∉∅ ∏∈⊃ ⋅⊕ ⊃ ∩∪  � ∆ � ⊃  ∪⊕ 

∈∉∈2℘ ⊕∈  ℑ ⊂ ∠ℑ  ℑ⊆⊕  ⊕ �⊃ ∈ ∩ ⊕∈⊕  ℑ ⊂ ∆ � = � .� 
[ �] ; γ ℘ ℑ∈ 

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

 ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ �⊂⊕ Θδ = �( Α 
× ΠΑ) −� � ×∪⊕∈ ∞∇∈ � 

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

♦ δ � = 
Ρ � ∆ � 

� 

� 
γ 
× Α × ΠΑγ 

(�) 

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

⊃  ≈� 

♦ � λ ι = 
Ρ � ∆ � 

Π ι θιι 
(�) 

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

∉ℜ  ⊕  √⊃ ∈∩ ⋅⊕ ⊃ ∩∪  ⊃ ⊕ ∇∏ ℑ ⊂ ∉∉⊂⊕   ∪ℑ∈ ℑ∩ ⊃ √⊕∈ √ℑ ⊂∏ ⊕ 
Ξ ,  ∪ℑ  ⊃  ≈� 

∆ � Π [ Ξ (�) 

⋅∪⊕  ⊕ ∆ � �� � � � , � �� � � Π � ( Π � , Π � , , , 

Π ν ) 
× . 

×∪⊕∏∈⊄∈∉⋅∈ ∠ ℑ  ℑ⊆⊕  ⊕ ⊃  ∪⊕∉ℜ  ⊕  √⊃ ∈∩ ⋅⊕ ⊃ ∩∪  

Π⊃ ∈  ∪⊕ ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ ∈∉∈⊂ ⊃ ∈⊕ ℑ ⊗ ∧∈ℑ⊆⊃ ℘ 

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

⊆∉∈⊃  ∉ ⊃ ∈∩� ×∪⊕ ℑ  ∩ ⊕ ∅∏∈℘  ⊃ ∉∈ φ( Π) ⊃  ∪⊕℘ ∉√ℑ  ⊃ 2 
ℑ∈℘ ⊕ Κ δδ ∉∅ ∪⊕ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈∉∅ ∪⊕ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∠ ℑ 2 
 ℑ⊆⊕  ⊕ � ∪ℑ  ⊃  

φ( Π) = Κ δδ 

= Α × ΠΑ − � Ψ × 
5 φσ χ 
5 δ 

−� 

# 

Α × ΠΑ Α × ΠΑ − � Ψ × 
5 φσ χ 
5 δ 

−� × 

= ⊆⊃ ∈ (�) 

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

×∪⊕ ⊕∈ ⊃  ⊃ √⊃  ∧ ℘ ∉∈   ℑ ⊃ ∈ ⊃  

♦ δ � − 
Ρ � ∆ � 

� 

� 
γ 
× Α × ΠΑγ 

∴ � 

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

×∪⊕ ⊕ ⊂ ⊃ ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈   ℑ ⊃ ∈℘ ∉∈⊗ ⊃  ⊃ ∉∈⊃  

♦ � λ ι − 
Ρ � ∆ � 

Π ι θιι 
∴ � (�) 

⋅∪⊕  ⊕  ♦ � λ ι ⊃   ∪⊕ ∠  ⊕ 2∩ ⊃ √⊕∈  ∪ ⊕  ∪∉ ⊂⊗ √ℑ ⊂∏ ⊕  ∉ 

∠  ∉ℜ ⊕ ∪⊕∩  ∉ ⊕   ∉⊃ ∈ ⊗ ⊕  ⊃ ∩∈   ℑ∩⊕� 

×∪⊕℘ ∉ ℘ ∉∈   ℑ ⊃ ∈ ⊃  

− � − � , 2� 
� � , � 

� � � , � 

σ σ 

� � , � � 

Π � 
Π � 
σ 

Π ν 

−

    

− Ξ 
� 

� 

σ 

� 

∴ � (��) 

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

Ε � Π − β ∴ � 
⋅∪⊕  ⊕ 

Ε = 

− � − � , − � 

� � , � 

� � � , � 

σ σ 

� � , � � 

, 

β = 

− Ξ 
� 

� 

σ 

� 

. 

×∪⊕  ⊕ ∅∉ ⊕ ⋅⊕ ℘ ℑ∈ ∩ ⊕  ∪⊕ ℘ ∉∈   ℑ ⊃ ∈ ⊕ ∉∅  ∪⊕ 

∠  ∉ℜ ⊂⊕⊆ ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ 

γ� ( Π) = ♦ δ � − 
Ρ � ∆ � 

� 

� 
γ 
× Α × ΠΑγ 

∴ � , 

γ� ( Π) = ♦ � λ ι − 
Ρ � ∆ � 

Π ι θιι 
∴ � , 

γ� ( Π) = Ε � Π − β ∴ � � 
×∪⊕∈ ⋅⊕℘ ℑ∈ ∩ ⊕  ∪⊕∉∠  ⊃⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈ ⊆∉⊗ ⊕ ⊂ � ↑ � 

� ↑ �   

∉ℜ ⊇� 

�  �

 
 

  

⊆⊃ ∈ φ( Π) 

γ� ( Π) ∴ � 

γ� ( Π) ∴ � 

γ� ( Π) ∴ � 

(��) 

≥∏ ∠∠∉ ⊕ Π⊃  ∪⊕∉∠  ⊃⊆ℑ ⊂ ∉ ⊂∏  ⊃ ∉∈  ∉ ∪⊕∉∠  ⊃⊆ℑ ⊂ 

∠  ∉ℜ ⊂⊕⊆ � ↑ � ℑ∈⊗ Π 
( Κ) ⊃  ∪⊕∅⊕ ℑ  ⊃ ℜ ⊂⊕ ∉ ⊂∏  ⊃ ∉∈  ∪ℑ ⊃  

√⊕  ∧ ℘ ⊂∉ ⊕ ∉ Π �♥∅ Π ( Κ) ℘ ℑ∈ ℘ ∉∈√⊕  ∩ ⊕∉∈ ∪⊕∉∠  ⊃⊆ℑ ⊂ 

 ∉ ⊂∏  ⊃ ∉∈ ∉∅  ∪⊕ ℘ ∉∈   ℑ ⊃ ∈∠  ∉ℜ ⊂⊕⊆ � Π 
( Κ) − Π = 

Α Κ Σ 
( Κ) . ′∏ ∪∉⋅  ∉ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∪⊕  ⊕ ⊕⊄ ⊃ ∈∩ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ 

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



Σ ( Κ) ⊃  ∪⊕⊄⊕ ∧ ∠  ∉ℜ ⊂⊕⊆ � • ⊕℘ ℑ∈ ∩ ⊕  ≈�� 

Β ( Κ) Σ ( Κ) = − ♦ φ( Π ( Κ) ) (��) 

⋅∪⊕  ⊕ Β ( Κ) ⊃ ℑ ∠∉ ⊃  ⊃ √⊕ ⊗ ⊕ ∅ ⊃ ∈⊃  ⊕ ℑ∈⊗ ∧⊆⊆⊕   ⊃ ℘ ℑ ⊂ 

⊆ℑ   ⊃ ¬ ⋅∪ ⊃ ℘ ∪ ∉∈⊂∧ ℘ ∉∈ ℑ ⊃ ∈ ∪⊕ ⊃ ∈∅∉⊆ℑ  ⊃ ∉∈ ∉∅  ∪⊕ 

∅ ⊃   ⊗ ⊕  ⊃ √ℑ  ⊃ √⊕� ♦ φ( Π ( Κ) )⊃  ∪⊕∅ ⊃   ⊗ ⊕  ⊃ √ℑ  ⊃ √⊕ ⊆ℑ 2 
  ⊃ ¬� ×∉ ∉ ⊂√⊕ ∞∇∈ � ���� � ⋅⊕℘ ℑ∈ ∉ℜ  ℑ ⊃ ∈ ∪⊕⊗ ⊃  ⊕ ℘  ⊃ ∉∈ 

Σ �↔ � �ℑ∈⊗ ℑ∈ℑ ⊂∧ ⊃ ℘ ℑ ⊂ ⊂∧ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕  ∪⊕ ∅ ⊃   ⊗ ⊕  ⊃ √ℑ  ⊃ √⊕ 

∞∇∈ � ���� � ϒ⊂  ∪∉∏ ∩∪ ∞∇∈ � ���� ⊗ ∉⊕ ∈∉℘ ∉∈ ℑ ⊃ ∈  ∪⊕ 

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

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

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

← ⊕ φ( Π) = φ( Π � , Π � , , , Π ν ) �⊃ ∅ + Π 
( Κ) − 

Π+ [ Ε � ⋅⊕℘ ℑ∈ ∩ ⊕  

⊂ ⊃ ⊆ 
Εψ � 

Π 
( Κ) 

ψ Π 

φ( Π 
( Κ) 
� + Ε , Π ( Κ) � , , , Π ( Κ) ν ,) 

Ε 
−

  
φ( Π 

( Κ) 
� , Π ( Κ) � , , , Π ( Κ) ν ) 

Ε 
= ♦ Π 

� 
φ( Π) 

⋅∪∉ ⊕∅ ⊃   ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕⊃  

∃φ� = φ( Π 
( Κ) 
� + Ε , Π ( Κ) � , , , Π ( Κ) ν ) − 

φ( Π 
( Κ) 
� , Π ( Κ) � , , , Π ( Κ) ν ) . 

♥∅ Ε ψ � � 
 ∪⊕∈  ∃φ� ψ ♦ π � φ( Π) . 

♦⊕∈℘ ⊕ ⋅⊕℘ ℑ∈ ∩ ⊕  

∃φ� Υ ♦ π� φ( Π) . 
×∪⊕ ℑ⊆⊕ℑ  ∪⊕ℑℜ ∉√⊕� ⋅⊕℘ ℑ∈ ∉ℜ  ℑ ⊃ ∈ 

∃φ� = φ( Π 
( Κ) 
� , Π ( Κ) � + Ε , Π ( Κ) � , , , Π ( Κ) ν ) − 

φ( Π 
( Κ) 
� , Π ( Κ) � , , , Π ( Κ) ν ) 

Υ ♦ π � φ( Π) ,

  σ 

∃φν Υ ♦ π ν φ( Π) . 

• ⊕℘ ℑ∈ ℑ ⊂ ∉ ∩ ⊕  ∪⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ∉∅ γ� ( Π) , γ� ( Π) ℑ∈⊗ 

γ� ( Π) ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

∃ γ�� = γ� ( Π 
( Κ) 
� + Ε , Π ( Κ) � , , , Π ( Κ) ν ) − 

γ� ( Π 
( Κ) 
� , , , Π ( Κ) ν ) 

Υ ♦ π � γ� ( Π 
( Κ) ) , 

∃ γ�� Υ ♦ π � γ� ( Π 
( Κ) ) ,

  σ 

∃ γ� ν = ♦ π ν γ� ( Π 
( Κ) ) ; 

∃ γ�� Υ ♦ π � γ� ( Π 
( Κ) ) , 

∃ γ�� Υ ♦ π � γ� ( Π 
( Κ) ) ,

  σ 

∃ γ� ν = ♦ π ν γ� ( Π 
( Κ) ) ; 

∃ γ�� Υ ♦ π � γ� ( Π 
( Κ) ) , 

∃ γ�� Υ ♦ π � γ� ( Π 
( Κ) ) ,

  σ 

∃ γ� ν = ♦ π ν γ� ( Π 
( Κ) ) . 

ƒ⊃ ∈ℑ ⊂ ⊂∧ ⋅⊕℘ ℑ∈ ∩⊕  

∃φ = (∃φ� , ∃φ� , , , ∃φν ) 
× , 

∃ γ� = (∃ γ�� , ∃ γ�� , , , ∃ γ� ν ) 
× , 

∃ γ� = (∃ γ�� , ∃ γ�� , , , ∃ γ� ν ) 
× , 

∃ γ� = (∃ γ�� , ∃ γ�� , , , ∃ γ� ν ) 
× , 

∃ γ = (∃ γ� � ∃γ� � ∃γ� ) . 
Π℘ ℑ∈ ℜ ⊕ ⊕∠⊕ ℑ  ⊕⊗ ⊂∧ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕ ⊆⊕  ∪∉⊗ 

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

Σ ( Κ) ℘ ℑ∈ ℜ ⊕ ∉ ⊂√⊕⊗ℜ∧ 

Σ = − (Ι − ∃ γ(∃ γ 
× ∃γ) − � ∃γ × � ∃φ + 

∃γ(∃γ 
× ∃γ) −

� ϖ (��) 

⋅∪⊕  ⊕ Ι⊃ ℑ∏∈⊃ ⊆ℑ   ⊃ ¬�ϖ⊃ ℑ∠ ℑ  ℑ⊆⊕  ⊕ √⊕ ℘  ∉�Σ 

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

∃φ 
× Σ [ � 

∃ γ 
× Σ ∴ � 

(��) 

×∪⊕∠ℑ ℘ ⊕∅ℑ ℘  ∉Α Κ ℘ ℑ∈ ℜ ⊕⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗⊃ ∈  ∪⊕⊗ ⊃ 2 
 ⊕ ℘  ⊃ ∉∈ Σ ⋅⊃  ∪ ∪⊕⊂ ⊃ ∈⊕ ℑ  ⊕ ⊕⊄ ⊃ ∈∩ ⊆⊕  ∪∉⊗� Α Κ ⊃  ∪⊕ 

⊆ℑ¬ ⊃ ⊆∏⊆ ∉∅�� �� � � �� � � � ,� � ⋅∪ ⊃ ℘ ∪⊃  ℑ  ⊃  ∅ ℑ℘  ∉2 
 ∧ ⋅⊃  ∪ 

φ( Π 
( Κ) + Α Κ Σ 

( Κ) ) − φ( Π 
( Κ) )

  [ Α Κ Σ(∃φ 
( Κ) ) × Σ ( Κ) 

⋅∪⊕  ⊕ 

� < Σ < � � 

3  ΝΟΝ2∆ΕΡΙς ΑΤΙς Ε ΑΛΓΟΡΙΤΗΜ ΠΡ ΟΧΕΣΣ 

��≥ ⊕ ∠� 

×∉⊂⊕  ∪⊕ ⊕ ∠ ⊕ ℑ  ⊕⊗ ∈∏⊆ℜ ⊕  Κ = � ℑ∈⊗∩ ⊃ √⊕ℑ ⊂ ⊂ 

⊃ ∈⊃  ⊃ ℑ ⊂ √ℑ ⊂∏ ⊕ ⋅∪ ⊃ ℘ ∪ℑ  ⊕ ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ Π 
(�) Ε (�) ,(Ε (�) > 

�) , Β ℑ∈⊗ Σ(Σ Ι (� ,�)) . 
�� ≥ ⊕ ∠� 

×∉ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∃φ( Π 
( Κ) Ε ( Κ) ) ℑ∈⊗ ∃ γ( Π 

( Κ) 

Ε ( Κ) ) � 
�� ≥ ⊕ ∠� 

×∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∪⊕⊗ ⊃  ⊕ ℘  ⊃ ∉∈ Σ ( Κ) ∅  ∉⊆ ∞∇∈ � ���� � 

≥♦♥∪ℑ ∩ ⊃ √⊕∈ ∪⊕ ⊕ ⊂⊕ ℘  ⊃ ∉∈ ∉∅∠ℑ  ℑ⊆⊕  ⊕  ≈� �♥∅ Σ ( Κ) ⊃  

 ℑ  ⊃  ∅ℑ ℘  ∉ ∧ ⋅⊃  ∪ ∞∇∈ � ���� � ∪⊕∈ ∩ ∉ ∉ ≥ ⊕ ∠� � ↓ ∪ 2 
⊕  ⋅⊃  ⊕⊂⊕ Ε ( Κ) = Ε ( Κ) / � � ∪⊕∈ ∩∉ ∉ ≥ ⊕ ∠� � 

�� ≥ ⊕ ∠� 

×∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∪⊕∠ ℑ℘ ⊕∅ℑ ℘  ∉Α Κ � ∪ℑ  ⊃  

Α Κ = ⊆ℑ¬ Α χ Κ Ι (� , � 
−� , � −� , ,) | 

φ( Π 
( Κ) + Α χ Κ Σ 

( Κ) ) − φ( Π 
( Κ) ) 

[ Α χ Κ Σ(∃φ 
( Κ) ) × Σ ( Κ) (��) 

ƒ⊃    ⊂⊕ Α χ Κ = � � ∪⊕∈  ∏ℜ   ⊃  ∏  ⊕ Α χ Κ = � ⊃ ∈ ∉ 

∞∇∈ � ���� �♥∅ ∞∇∈ � ���� ⊃ ℘ ∉  ⊕ ℘  �Α Κ = � � ↓ ∪⊕  2 
⋅⊃  ⊕⊂⊕ ℑ∩ℑ ⊃ ∈ Α χ Κ = �/ � � ″ ⊕∠⊕ ℑ  ∪⊕ℑℜ∉√⊕∠  ∉℘ ⊕  � 

♥∅ ∞∇∈ � ���� ⊃ ℘ ∉  ⊕ ℘  �Α Κ = �/ � � ↓ ∪⊕  ⋅⊃  ⊕ ⊕ ∠ ⊕ ℑ  

 ∪⊕ ℑℜ ∉√⊕ ∠  ∉℘ ⊕  ∏∈ ⊃ ⊂  ∪⊕ ∩ ⊃ √⊕∈ Α χ Κ ⊃  ℑ  ⊃  ∅ ℑ ℘  ∉ ∧ 

⋅⊃  ∪ ∞∇∈ � ���� ℑ∈⊗Α Κ = Α χ Κ � 
�� ≥ ⊕ ∠� 

×∉ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∃ Κ = φ( Π 
( Κ) + Α Κ Σ 

( Κ) ) − 

φ( Π 
( Κ) ) �♥∅ ∃ Κ [ Β Ε 

( Κ) ⊃ ∈ ⋅∪ ⊃ ℘ ∪ Β ⊃ ℑ ⊕ ℑ ⊂∈∏⊆ℜ ⊕  

ℑ∈⊗ Β > � � ∪⊕∈ ∩∉ ∉ ≥ ⊕∠� � ↓ ∪⊕  ⋅⊃  ⊕⊂⊕ Ε ( Κ) = 
Ε ( Κ) / � �∩∉ ∉ ≥ ⊕ ∠� � 

�� ≥ ⊕∠� 

← ⊕ Π ( Κ+�) = Π 
( Κ) 

+ Α Κ Σ 
( Κ) ℑ∈⊗ Κ = Κ + � � 

×∪⊕∈ ∩∉ ∉ ≥ ⊕∠� � 

# � � � # ∂ ∉ ⊂1��  λ 1�        → ∉∈2⊗ ⊕  ⊃ √ℑ  ⊃ √⊕ ∉ ⊂∏  ⊃ ∉∈ ∉ ∈∉∈⊂ ⊃ ∈⊕ ℑ ⊗ ∧∈ℑ⊆⊃ ℘∉∠  ⊃⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈



�� ≥ ⊕ ∠� 

×∪⊕ ℑℜ ∉√⊕ ∠  ∉℘ ⊕   ℘ ℑ∈ ∩ ⊃ √⊕ ℑ  ⊕  ∉∅ ∠∉ ⊃ ∈  

Π ( Κ) Ε ( Κ) Σ ( Κ) �♥∅ Ε ψ � ,∃φ × Σ ψ ♦ φ × Σ �♥∅ Ε 

ψ � ℑ∈⊗∃φ 
× Σ ψ � � ∪⊕∅ ⊃ ∈ℑ ⊂ Π⊃  ∪⊕∉∠  ⊃⊆ℑ ⊂ ∉ ⊂∏ 2 

 ⊃ ∉∈� 

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

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

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

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

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

∉∠  ⊃⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  × ϒ ↓ ♦∏ ℑ 2÷∏ ⊕ ℑ∈⊗ • ϒ→♣ ×∉∈∩ 2¬ ⊃ ℑ ∉� → ∉∈⊂ ⊃ ∈⊕ ℑ ⊗ ∧2 
∈ℑ⊆⊃ ℘∉∠  ⊃ ⊆ℑ ⊂ ⊗ ⊕  ⊃ ∩∈ ∉ ∅ ℘ ⊂ℑ   ⋅∉ ∅ ∉⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∈⊕  2 
⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩ ≈♠ � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≤∪ ⊃ ∈ℑ ≤∉ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ � 

���� � ����� ���� � ��� � 

≈�  ≥℘ ∪ ⊕⊄ ♦ ♠� ← ⊕ ℑ   2 ∇∏ ℑ  ⊕  2← ⊇  ∏∈∩ ⊕ ∈ ∏∈⊗∉∠  ⊃ ⊆ℑ ⊂ ⁄ & ℑ⊆∠ 2 
∅∏ ∈∩ ℜ ⊕ ⊃ ∈⊃ ℘ ∪  ⊂ ⊃ ∈⊕ ℑ  ⊕ ∈ ♣⊂⊕ ⊃ ℘ ∪∏ ∈∩   ∧  ⊕⊆⊕ ∈ ⊃ ⊆ ∨∏  ℑ⊆2 
⊆⊕ ∈∪ ℑ∈∩ ⊆⊃  ⊗ ⊕  ℜ ⊕ ⊗ ⊃ ∈∩  ⊕ ∈ ϒ∈ ∩ ⊂⊕ ⊃ ℘ ∪∏ ∈∩≈♠ � ∨∅ √ � 

���� ���� ��� � �� � 

≈�  ÷♥ ≥∪ℑ ∉ 2⊂ ⊃ ∈ � → ∉∈⊂ ⊃ ∈⊕ ℑ ↓∠  ⊃ ⊆ℑ ⊂ ↑⊕  ∪∉⊗��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � 

≈ ↑  �′⊕ ⊃ ⊇ ⊃ ∈∩� ♦⊃ ∩∪⊕ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ° ⊕  ����� � 

≈�  ≥♦♥ ′ℑ ∉ 2℘ ∪ ℑ∈∩� ϒ ∅ ℑ⊆⊃ ⊂∧ ∉ ∅ ∠ ⊕   ∏  ℜ ⊕ ⊗ ∩  ℑ⊗ ⊃ ⊕ ∈∠  ∉ ⊇ ⊕ ℘ 2 
 ⊃ ∉∈ ℑ ⊂∩ ∉ ⊃  ∪⊆ ∅ ∉∈∉∈⊂ ⊃ ∈⊕ ℑ ℘ ∉∈   ℑ ⊃ ∈ ≈♠  � ϒ℘  ℑ ↑ℑ  ∪ 2 
⊕⊆ℑ  ⊃ ℘ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∈∩ ≥⊃ ∈⊃ ℘ ℑ����� ������ ���� � ��� � 

≈�  ≥♦♥ ′ℑ ∉ 2℘ ∪ ℑ∈∩� ≥⊕ √⊕  ℑ ⊂ ℘ ⊂ℑ   ⊕ ∉ ∅⊃ ⊆⊃  ℑ  ⊃ ∈∩ → ⊕⋅ ∉∈.  
⊆⊕  ∪∉⊗∅ ∉℘ ∉∈   ℑ ⊃ ∈∉∠  ⊃ ⊆ℑ ⊂∠  ∉ℜ ⊂⊕⊆ ≈♠  �ϒ℘  ℑ ↑ℑ  ∪ ⊕ 2 
⊆ℑ  ⊃ ℘ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∈∩ ≥⊃ ∈⊃ ℘ ℑ����� � ����� ���� � ��� � 

≈�  × ϒ ↓ ♦∏ ℑ 2¬∏ ⊕� ♣∝↓ ♠ ⊃ ∈2∧∏∈ ℑ∈⊗♠ ♥→ ƒ⊕ ∈∩ 2¬ ⊃ ℑ∈∩� °ℑ 2 
 ℑ⊆⊕  ⊕  .  √ℑ  ⊃ ℑ∈℘ ⊕ 2℘ ∉√ℑ  ⊃ ℑ∈℘ ⊕ ∠  ∉∠ ℑ∩ ℑ  ⊃ ∉∈ ℑ∈⊗ ℘ ℑ ⊂℘ ∏ ⊂ℑ 2 
 ⊃ ∉∈ ⊃ ∈  ∪ ⊕ ∈∉∈⊂ ⊃ ∈⊕ ℑ  ⊗ ∧∈ℑ⊆⊃ ℘⊂⊕ ℑ   ∇∏ ℑ  ⊕ ℑ⊗ ⊇ ∏   ⊆⊕ ∈ 

≈♠  � ϒ ∂ →� �������� ���� � ��� � 

≈�  ≡ ♦ ϒ→♣ ≡∪ ⊕ ∈∩ 2⊂∏� ≥⊕ ∈ ⊃  ⊃ √⊃  ∧ ℑ∈ℑ ⊂∧ ⊃  ∉∅ ⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ 

∈⊕  ⋅∉ ⊄ ⊆∉∈⊃  ∉ ⊃ ∈∩ ≈♠ � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ • ∏∪ℑ∈ ×⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ 

∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥∏  √⊕ ∧⊃ ∈∩ ℑ∈⊗ ↑ ℑ∠∠ ⊃ ∈∩� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ������ ���� � ��� � 

≈�  ♦ ∝ ϒ→♣ • ⊕ ⊃ 2ℜ ⊃ ∈ � ↑ ∉⊗ ⊕  ∈ ≥∏  √⊕ ∧⊃ ∈∩ ϒ⊗ ⊇ ∏   ⊆⊕ ∈×∪⊕ ∉2 
 ∧ ℑ∈⊗ ♥  ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� 

← ⊃ ℜ ⊕  ℑ  ⊃ ∉∈ ϒ⊆∧ ° ⊕  ����� ���� � ��� � 

≈�  × ϒ ↓ ♦∏ ℑ 2¬∏ ⊕� ⁄∧∈ℑ⊆⊃ ℘∉∠  ⊃ ⊆ℑ ⊂ ⊆∏ ⊂  ⊃ 2 ℑ  ∩ ⊕ ⊗ ⊕  ⊃ ∩∈ ∅ ∉ 

⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ⊆∉∈⊃  ∉  ⊃ ∈∩℘ ∉∈ ⊃ ⊗ ⊕  ⊃ ∈∩ ⊆∉ ⊕∇∏ ℑ ⊂ ⊃  ∧ ℘  ⊃  ⊕  ⊃ 2 
∉∈ ≈♠ � ♣⊕ ∉ ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ℑ∈⊗ ≥∏  √⊕ ∧⊃ ∈∩� 

������� ��� � �� � 

≈��  × ϒ↓ ♦∏ ℑ 2¬∏ ⊕ℑ∈⊗ ♣∝↓ ♠ ⊃ ∈2∧∏∈ �ϒ ∈⊕⋅ ⊆⊕  ∪∉⊗∉ ∅∉∠ 2 
 ⊃ ⊆ℑ ⊂ ⊆∏ ⊂  ⊃ 2 ℑ  ∩ ⊕ ⊗ ⊕  ⊃ ∩∈ ∅ ∉⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∈⊕  ⋅∉ ⊄ ⊆∉∈⊃ 2 
 ∉ ⊃ ∈∩≈♠  � ♣⊕ ∉⊆ℑ  ⊃ ℘ ″ ⊕  ⊕ ℑ  ℘ ∪ ϒ∏    ℑ ⊂ℑ  ⊃ ℑ��������� � 

�� � �� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

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


