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

Σιµ υλατιον ανδ χοντρολ µ οδελ φορ ιντεραχτιονσ αµ ονγ προχεσσ 

παραµετερσ οφ διρεχτιοναλσολ ιδιφιχατιον χοντινυουσ χαστινγ 
≠ 

°∞→♣ ← ⊃ 2⊆⊃ ∈∩�彭立明� � ↑ ϒ ↓ ÷⊃ ⊕ 2⊆⊃ ∈�毛协民� � ÷ ∝ ↔ ∏ ℑ∈∩ 2⊗ ⊃ �徐匡迪� 

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

≥∪ℑ∈∩∪ℑ ⊃������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ↓∈  ∪ ⊕ℜ ℑ  ⊃ ∉ ∅ℑ∈ℑ ⊂∧∨⊃ ∈∩ ∪⊕∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ �⊕ ∇∏ ⊃ ∠⊆⊕ ∈ℑ∈⊗℘ ∉∈  ∉ ⊂ ∈⊕ ⊕ ⊗ ∉ ∅⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

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

 ⊃ ⊆∏ ⊂ℑ  ⊕ ∪⊕⊕ ∅ ∅ ⊕ ℘  ∉ ∅ ∪ ∉ ⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠ ℑ  ℑ⊆⊕  ⊕  ∉∈ ⊗ ⊕   ⊃ ∈ℑ  ⊃ ∉∈ ℘ ∉∈  ∉ ⊂ √ℑ  ⊃ ℑℜ ⊂⊕�≥�←⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ � ℑ∈⊗ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ℑ 2 
⊆∉∈∩ ∪∉  ⊕∠ ℑ  ℑ⊆⊕  ⊕  ⊗∏  ⊃ ∈∩ ⁄≥≤ ≤ ∠  ∉℘ ⊕ ⊗ ∏  ⊕� ⊕ ℘ ∉∈⊗ ⊂∧ ⊆ℑ∈∧   ℑ ⊃ ∈⊃ ∈∩ ℑ⊆∠ ⊂⊕ ℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕ ⊗� ↑ ∉ ⊕ ∉√⊕ �ℑ ∅  ⊕  ∪ ⊕  ⊕ 

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

[ Κεψ ωορδσ] ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ �℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩�℘ ∉∈  ∉ ⊂ ⊆∉⊗ ⊕ ⊂ 

[ ΧΛΧ νυµ βερ] × ♣��� � � � × °��� � �          [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♥ ⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈  ∪ℑ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⋅⊃  ∪ ℘ ∉∈ ⊃ ∈∏ ∉∏  

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

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

⁄≥≤≤ ∠  ∉℘ ⊕   �⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

℘ ℑ   ⊃ ∈∩∠  ∉℘ ⊕   � ⊃ ℑ ∈⊕⋅  ∧∠ ⊕ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ 

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

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

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

⊆ℑ⊗ ⊕ ≈� ∗ � � ⁄≥≤ ≤ ∠  ∉℘ ⊕   ∪ℑ ℘ ∉⊆ℜ ⊃ ∈⊕⊗ ∪⊕ ℑ⊗ √ℑ∈2 
 ℑ∩ ⊕ ∉∅ ⁄≥  ⊕ ℘ ∪∈∉ ⊂∉∩∧ ℑ∈⊗ ≤ ≤  ⊕ ℘ ∪∈∉ ⊂∉∩∧ � ∉ ⊃ ⊃  

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

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

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

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

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

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

∠ ℑ  ℑ⊆⊕  ⊕  ∉∅ ⁄≥≤≤ ∠  ∉℘ ⊕⊗∏  ⊕ ⋅ℑ ℘ ℑ   ⊃ ⊕⊗∉∏  � 

2  ∆ΙΡ ΕΧΤΙΟΝΑΛ ΣΟΛΙ∆ΙΦΙΧΑΤΙΟΝ ΧΟΝΤΙΝΥ2 
ΟΥΣ ΧΑΣΤΙΝΓ 

×∪⊕ℜℑ  ⊃ ℘⊃ ⊗ ⊕ ℑ∉∅ ⁄≥≤≤ ∠  ∉℘ ⊕  ⊃  ∪∉⋅∈ ℑ ƒ⊃ ∩� 

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

⊆ℑ ⊃ ∈⊂∧ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗� ♥∈ ⁄≥≤≤ ∠  ∉℘ ⊕  � ℑ ∪⊕ ℑ  ⊕⊗ 

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

⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ ⊃ ∈  ∪⊕ ℜ ℑ  ∪ �⊃�⊕� ℑℜ∉√⊕  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ 

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

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

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

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

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

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

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

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

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

 ∪⊕ ⊆∉ ⊂⊗⊕¬ ⊃  � ↑ ⊕ ℑ∈⋅∪ ⊃ ⊂⊕� ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ∅∉ ℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ 

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

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

♥∈  ∪⊕ ⁄≥≤≤ ∠  ∉℘ ⊕⊗∏  ⊕� ∪⊕⊂⊕∈∩  ∪ ∉∅ ∪⊕∅  ⊕ ⊕ 

⊂ ⊃ ∇∏ ⊃ ⊗∅ ⊃ ⊂⊆ ∉∅ ∅ ∪⊕ ⊆∉ ⊂⊗⊕¬ ⊃  � ζ � ⋅∉∏ ⊂⊗ℜ ⊕⊂ ⊃⊆⊃  ⊕⊗∅∉ 

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

⋅⊃  ∪∉∏ ℜ  ⊕ ℑ⊄2∉∅ ∅∉∅ ∪⊕⊃ ∈∩∉∉⊂⊕ ℑ⊄ℑ∩ ⊕∉∅ ∪⊕ ⊆⊕ ⊂  � 

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

 ∪⊕ ⊃ ∈∩∉⊗ ⊕  ⊕ ⊆⊃ ∈⊕  ∪⊕ ⊂⊕∈∩  ∪ ∉∅  ∪⊕ ∅  ⊕ ⊕ ⊂ ⊃ ∇∏ ⊃ ⊗ 

∅ ⊃ ⊂⊆ ≈� � ×∪ ⊃  ⊆⊕ ℑ∈ ∪ℑ  ∪⊕ ∉ ⊂ ⊃ ⊗ �⊂ ⊃ ∇∏ ⊃ ⊗�≥�← �  ∏  2 
∅ℑ ℘ ⊕ ⊂∉℘ ℑ  ⊃ ∉∈ ⊃  ℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂∧  ⊕    ⊃ ℘  ⊃ √⊕� ″ ⊕  ⊕ ℑ  ℘ ∪⊕  

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

� ∗ � ⊆⊆ ∉∅ ∅ ∪⊕ ⊆∉ ⊂⊗⊕¬ ⊃  ⊃ ℑ∠  ⊕  ⊕ ∇∏ ⊃  ⊃  ⊕∅∉∅∉⊆ℑ 2 
 ⊃ ∉∈ ∉∅  ℑℜ ⊂⊕ℑ∈⊗℘ ∉∈ ⊃ ∈∏ ∉∏ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

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

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

   ∏ ℘  ∏  ⊕ ∉ℜ ⊕∅∉⊆⊕⊗�ϒ ≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕℘ ∉∈√⊕¬ ∉⊂ ⊃ ∇2 
∏ ⊃ ⊗ ∠∪ℑ  ⊕⊃  ℜ ⊕∈⊕ ∅ ⊃ ℘ ⊃ ℑ ⊂  ∉ ∅∉⊆⊃ ∈∩  ⊃ ∈∩ ⊂⊕ ℘  ∧  ℑ ⊂ ⊃ ∈2 
∩ ∉ � ℑ ∅ ⊂ℑ  ≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕  ∉ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉ ⊂∏⊆∈ℑ  

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

℘ ∉∈℘ ℑ√⊕∉∈⊕ ∉ ∈∉∈2∈∉⊆ℑ ⊂℘  ∧  ℑ ⊂   ∏ ℘  ∏  ⊕ ≈� ∗ � � 

2 .1  Τηερµ οπηψσ ιχαλ ανδ µ ατηεµ ατιχαλ µ οδελ 

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

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

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

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



Φ ιγ .1  ≥℘ ∪⊕⊆⊕∉∅ ⁄≥≤≤ ∠  ∉℘ ⊕  ℑ∈⊗⊃  ∠  ∉℘ ⊕  √ℑ  ⊃ ℑℜ ⊂⊕  
� ) ♦⊕ ℑ  ⊕ �� ) ↑ ∉ ⊂⊗�� ) ♥∈∩ ∉ �� ) ≤∉∉ ⊂ ⊃ ∈∩ ⋅ℑ  ⊕ �� ) ⁄∏⊆⊆∧ ℜ ℑ �� ) × ℑ ℘  ⊃ √⊕ ∉ ⊂ ⊂�� ) ↑ ∉ ⊂  ⊕ ∈ ℜ ℑ  ∪ 

 ∪⊕ ⊆∉∠∪∧ ⊃ ℘ ℑ ⊂ ℑ∈⊗ ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∅∉ ⁄≥≤ ≤ 

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

  ♦⊕ ℑ  2  ℑ∈ ∅ ⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 

Θ χ Π 
5 Τ 
5 τ + 

ϖ# 
5 Τ 
5 ζ = 

� 
ρ 

5 
5 ρ 

ρκ 5 Τ 
5 ρ + 

5 
5 ζ κ 

5 Τ 
5 ζ + θ ��� 

⋅∪⊕  ⊕ Θ ) ⊗ ⊕∈ ⊃  ∧ � χ Π )  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∪⊕ ℑ  � Τ )  ⊕⊆∠ ⊕  2 
ℑ  ∏  ⊕� τ ) ∠∏ ⊂ ⊂ ⊃ ∈∩  ⊃⊆⊕� ϖ ) ∠∏ ⊂ ⊂ ⊃ ∈∩  ∠ ⊕ ⊕⊗� ζ ) ≥�← 

⊃ ∈ ⊕  ∅ℑ ℘ ⊕⊂∉℘ ℑ  ⊃ ∉∈ � ρ ) ⊃ ∈∩∉ .  ℑ⊗ ⊃ ∏ � κ ) ∪⊕ ℑ ℘ ∉∈2 
⊗ ∏ ℘  ⊃ √⊃  ∧ � θ ) ⊂ℑ  ⊕∈∪⊕ ℑ ∅ ⊂∏¬� 

≤∉∈ ⊃ ∈∏ ⊃  ∧ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 
5 ϖ ζ 
5 ζ + 

� 
ρ 
5 ρϖ ρ 
5 ρ = � ��� 

⋅∪⊕  ⊕ ϖ ζ )  ∪⊕ ⊆⊕ ⊂  .  ℑ⊗ ⊃ ℑ ⊂ ∅ ⊂∉⋅  ∠ ⊕ ⊕⊗� ϖ ρ )  ∪⊕ 

⊆⊕ ⊂  . ℑ¬ ⊃ ℑ ⊂∅ ⊂∉⋅  ∠ ⊕ ⊕⊗� 
′∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� 

�� ℑ ℜ ∉∏∈⊗ ℑ  ∧ ∉∅ ⊆∉ ⊂  ⊕∈ ℜ ℑ  ∪� Τ � Τ � 
�� ℑ  ⊃ ∈ ⊕  ∈ℑ ⊂ ⋅ℑ ⊂ ⊂∉∅ ⊆∉ ⊂⊗� Τ � Τ � 
�� ℑ ℘ ∉∉ ⊂ ⊃ ∈∩ ⋅ℑ  ⊕ � Τ � , Λ , λ� 

♥ ⊃ ∉ℜ√⊃ ∉∏  ∪ℑ  �≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕⊂∉℘ ℑ  ⊃ ∉∈ ζ ⊃  ∪⊕ 

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

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

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

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

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

ϖ�⊂ ⊃ ∇∏ ⊃ ⊗  ∏  ∅ℑ ℘ ⊕ ∪⊕ ⊃ ∩∪  Η � ℘ ∉∉ ⊂ ⊃ ∈∩ ⋅ℑ  ⊕ ∅ ⊂∏¬ Λ � 

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

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

2 . 2  Ιντεραχτιον οφ τεχηνιχαλ παραµετερσ ανδ ρε2 
θυιρεµεντσφορ χοντρολ 

♥∪ℑ ℜ ⊕ ⊕∈  ∪∉⋅∈ ℜ ∧ ⊕¬∠ ⊕  ⊃ ⊆⊕∈  ≈� ∗ �  ∪ℑ  � ∪⊕ 

∠ ∉ ⊃  ⊃ ∉∈ ∉∅ ≥�←⊃ ∈ ⊕  ∅ ℑ ℘ ⊕⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ ∧  ∪⊕∠ℑ  ℑ⊆2 
⊕  ⊕  ∉∅ ⁄≥≤≤ ℑ⊆∉∈∩ ⋅∪ ⊃ ℘ ∪ ∪⊕  ⊕⊕¬ ⊃  ⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈� 

ƒ∉⊕¬ℑ⊆∠ ⊂⊕�∠ ℑ  ℑ⊆⊕  ⊕   Τ � � Λ ℑ∈⊗λ� ⋅∪ ⊃ ℘ ∪⊗ ⊕ ℘ ⊃ ⊗ ⊕ 

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

 ∏ ℘ ∪ℑ  ϖℑ∈⊗ Τ � � °∏ ⊃ ∈ ℑ∈∉ ∪⊕ ⋅ℑ∧ �⊗ ⊃   ∏  ℜ ℑ∈℘ ⊕  

∉∅ Τ � � Λ ℑ∈⊗ λ ⋅⊃ ⊂ ⊂℘ ℑ∏  ⊕ ∪⊕⊗ ⊃   ∏  ℜ ℑ∈℘ ⊕ ∉∅ ϖ ℑ∈⊗ 

Τ � �ƒ ∉⊆  ∪⊕∠⊕   ∠⊕ ℘  ⊃ √⊕∉∅  ℑℜ ⊂⊕∩  ∉⋅ ∪ ∉∅℘  ∧  ℑ ⊂ 

⊃ ∈ ⁄≥≤≤ ∠  ∉℘ ⊕  � ∪⊕  ⊕⊃ ∉∈⊂∧ ∉∈⊕∩ ∉ℑ ⊂√ℑ  ⊃ ℑℜ ⊂⊕ℜ ⊕ ⊃ ∈∩ 

℘ ∉∈  ∉ ⊂ ⊂⊕⊗�⊃�⊕�∠∉ ⊃  ⊃ ∉∈ ζ ∉∅≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕�ℜ∏  ⊕ √2 
⊕∈ ℑ ∅ ∅ ⊕ ℘  ⊃ √⊕∅ ℑ ℘  ∉ �′ℑ  ⊕⊗∉∈ ∪⊕⊗ ⊃   ∏  ℜℑ∈℘ ⊕∉∅ ζ � ∉ 

℘ ∉∈  ∉ ⊂ ∪⊕⊂∉℘ ℑ  ⊃ ∉∈ ∉∅ ≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊆⊕ ℑ∈ ∉ ℘ ∉∈  ∉ ⊂ 

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

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

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

∠ ℑ  ℑ⊆⊕  ⊕  ⊆∏  ℜ ⊕ ℑ⊄⊕∈⊃ ∈ ∉ ℑ ℘ ℘ ∉∏∈� 

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

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

℘ ∉∈  ∉ ⊂ ∪⊕ ∉ ∧ �→ ⊕ √⊕   ∪⊕ ⊂⊕  �ℜ ⊕ ℘ ℑ∏  ⊕ ⁄≥≤≤ ⊃ ⊕   ⊕∈2 
 ⊃ ℑ ⊂ ⊂∧ ℑ℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗ ⊆∏ ⊂  ⊃ 2∅ ℑ ℘  ∉ℑ∈⊗ ∈∉∈2⊂ ⊃ ∈⊕ ℑ  ∪⊕  2 
⊆∉ 2⊗ ∧∈ℑ⊆⊃ ℘ ℑ ⊂ ∧  ⊕⊆ ≈� �⊃  ⊃ √⊕  ∧ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ∉ ℜ∏ ⊃ ⊂⊗ℑ 

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

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

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

∉ℜ ⊇ ⊕ ℘ ζ ≈� � ×∪⊕  ⊕ ∅∉ ⊕�⊃ ⊃ ∈∉∅ ⊕ ℑ  ⊃ ℜ ⊂⊕ ∉ ⁄≥≤≤ ℜ∧ 

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

⊆∏  ℜ ⊕℘ ∉∈ ⊃ ⊗ ⊕  ⊕⊗� 

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

∉∅ ∪⊕ ∧  ⊕⊆⊃  ⊕ ∇∏ ⊃  ⊕⊗ ⋅⊃ ⊂ ⊂ℜ ⊕ ⊆∉ ⊕ ∏ ⊃  ℑℜ ⊂⊕∅∉℘ ∉∈2 
  ∉ ⊂ ⊕ ∇∏ ⊃  ⊕⊆⊕∈ ∉∅ ⁄≥≤≤  ∧  ⊕⊆ � ℜ ⊕ ℘ ℑ∏  ⊕⊃ ℘ ∉∏ ⊂⊗ 

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

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

3  ∆ΕΣΙΓΝ ΟΦ ΝΕΥΡ Ο2ΧΟΝΤΡ ΟΛ ΦΟΡ ∆ΣΧΧ 

ΣΨΣΤΕ Μ 

3 .1  Μοδελινγ ωιτη νευραλ νετ (ΝΝ) 

≥⊃ ∈℘ ⊕ →→� ∈ℑ⊆⊕⊗ ℑ   ⊃ ∅ ⊃ ℘ ⊃ ℑ ⊂ ∈⊕∏  ℑ ⊂ ∈⊕ � ϒ→→� 

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

∉∏  ∠∏   ⊕⊗ ∉  ∪ℑ ∉∅ ∈∉∈2⊂ ⊃ ∈⊕ ℑ ∉∠  ⊃⊆⊃ ∨ℑ  ⊃ ∉∈ √⊃ ℑ ⊃   

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

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

⊃ � ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅  ∪⊕ ∉ℜ ⊇ ⊕ ℘  ⊕  ⊕ ℑ  ℘ ∪⊕⊗ ⊃  

ℜ∏ ⊃ ⊂  ≈� ∗ �� � 

ƒ⊃ ∩� � ⊃ ⊂ ⊂∏    ℑ  ⊕  ∪⊕ ⊕ ⊂ ∅ 2⊂⊕ ℑ  ∈⊃ ∈∩∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕∉∅ ′° 

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

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

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



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

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

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

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

 ∉ →→� ∪⊕∠ ∉⋅⊕  ∉∅ ∈⊕  √⊕℘ ⊕ ⊂ ⊂ ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗ ∉ 

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

⊆∉⊗ ⊕ ⊂� 

Φ ιγ .2  ≥⊕ ⊂ ∅ 2⊂⊕ ℑ  ∈⊃ ∈∩∉∅ →→ ⊆∉⊗ ⊕ ⊂∅∉ 

⁄≥≤≤ ∠  ∉℘ ⊕⊗∏  ⊕

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

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

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

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

ℑ ⊂ ⊂ ∈⊕  √⊕℘ ⊕ ⊂ ⊂ ∠∉⋅⊕  � 

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

⊃ ∈∠∏ √⊕ ℘  ∉ Ξ� ∪ℑ ⊃ � Η , Τ � , Τ � , Τ � , Λ , ϖ , 

ℑ∈⊗ λ ℜ ⊕ ⊃ ∈∩∏∈⊃  ⊃ ∨⊕⊗ � ℑ∈⊗ℑ∈ ⊃ ℘ ⊃ ∠ ℑ∈∉∏  ∠∏ ζ δ � 

�� ×∉℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ⊕ ℑ ⊂∉∏  ∠∏ ζ ϕ ∉∅ℑ  ℜ ⊃   ℑ  ∧ ℘ ⊕ ⊂ ⊂ ϕ� 

ζ ϕ � φ� 6 Ω ιϕ ξ ι � ��� 

⋅∪⊕  ⊕ ι⊃ ℑ℘ ⊕ ⊂ ⊂⊃ ∈  ∪⊕∠  ⊕√⊃ ∉∏ ⊂ℑ ∧⊕ ∉∅ ϕ� φ�#� ⊃  
 ∪⊕  ℑ∈ ∅ ⊕ ∅∏∈℘  ⊃ ∉∈ ∉∅ ∪ ⊃ →→� ⋅∪ ⊃ ℘ ∪⊃ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ ℑ 

∅∏∈℘  ⊃ ∉∈ ∉∅ ≥⊃ ∩⊆∉ ⊃ ⊗ ∧∠⊕� 

φ( ξ) = 
� 

� + ⊕ − 
ξ ��� 

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

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

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

Ω ιϕ (τ + �) = Ω ιϕ (τ) + Λ 
5 Ε 
5 Ω ιϕ 

, Λ > � ��� 

⋅∪⊕  ⊕ Ε ⊆⊕ ℑ∈ ∪⊕ ∉ ℑ ⊂⊕   ∉∉∅ ∪⊕ →→� ⋅∪ ⊃ ℘ ∪⊃  

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

Ε � 
� 

� 6 
Ν 

κ= � 

( ζ κ − 
⊥ ζ κ ) ��� 

⋅∪⊕  ⊕ Ν ⊃  ∪⊕℘ ∉∏∈∉∅ ℑ⊆∠ ⊂⊕ � 

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

⊕   ∉⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

×∪∏ ℑ∈ →→ ⊆∉⊗ ⊕ ⊂ ∪ℑ ℜ ⊕ ⊕∈ ℜ∏ ⊃ ⊂  � 

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

∈⊕  √⊕℘ ⊕ ⊂ ⊂⊃ ∈  ∪⊕∉∏  ∠∏  ⊂ℑ∧⊕ � 

3 .2  Τραινινγ σαµ πλεσ 

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

 ∪⊕℘ ∉⊆∠∏  ⊕  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ � ϒ⊂  ∪∉∏ ∩∪ ℘ ∉∈  ∉ ⊂ ∠ℑ  ℑ⊆⊕ 2 
 ⊕  ⊃ ∈  ∪⊕ ⁄≥≤≤  ∧  ⊕⊆  ∏ ℘ ∪ ℑ  Η , Τ � , Τ � , Τ � , 

Λ , ϖ , ℑ∈⊗ λ ℑ  ⊕ ⊆⊕ ℑ  ∏  ℑℜ ⊂⊕� ∪⊕℘ ∉∈  ∉ ⊂ ⊂⊕⊗∠ℑ  ℑ⊆⊕ 2 
 ⊕ ζ ℘ ℑ∈ ℜ ⊕ ⊆⊕ ℑ  ∏  ℑℜ ⊂⊕∉∈⊂∧ ℑ ℑ ∠⊕ ℘ ⊃ ℑ ⊂⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂ 

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

⁄∏ ⊕ ∉ ∪⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘∉∅ ∪ ⊃  ∧  ⊕⊆ ⊃   ⊕ ⊂ ∅� ⊆⊕  ⊕ ⊂∧ 

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

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

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

∅ ⊂∉⋅ ℘ ∪ℑ  ∉ ∅ ℑ⊆∠ ⊂⊕℘ ∉ ⊂ ⊂⊕ ℘  ⊃ ∉∈ ∅∉⁄≥≤≤  ∧  ⊕⊆ � 

Φ ιγ .3  ≥⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∅ ⊂∉⋅ ℑ∈⊗ ℑ⊆∠ ⊂⊕  

℘ ∉ ⊂ ⊂⊕ ℘  ⊃ ∉∈ ∉∅ ⁄≥≤≤ 

3 .3  Νευρο2χοντρολ προχεδυρε 
⁄≥≤≤ ⊃  ℑ ℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂∧ ℘ ∉⊆∠ ⊂⊕¬ ⊆⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ 

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

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

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

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

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

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

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�  ≥⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈  ∉ ⊂ ⊆∉⊗ ⊕ ⊂∅∉⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ℑ⊆∉∈∩∠  ∉℘ ⊕  ∠ℑ  ℑ⊆⊕  ⊕  ∉∅ ⁄≥≤ ≤



Φ ιγ .4  ♥ ⊂ ⊂∏    ℑ  ⊃ ∉∈ ∉∅∪ℑ  ⊗⋅ℑ  ⊕℘ ∉∈∅ ⊃ ∩∏  ℑ  ⊃ ∉∈ ∉∅ 

℘ ∉∈  ∉ ⊂   ∏ ℘  ∏  ⊕∅∉⁄≥≤ ≤  ∧  ⊕⊆ 

 ℑ  ∩⊕ ∉∅℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ⁄≥≤ ≤  ∧  ⊕⊆ ⊃ �⊃ ∈∅ℑ ℘  � ∉ ⊄⊕ ⊕∠ 

 ∪⊕≥�←⊃ ∈ ⊕  ∅ℑ ℘ ⊕⊂∉℘ ℑ  ⊃ ∉∈ ζ ℑ ℘ ⊂∉ ⊕ℑ ∠∉  ⊃ ℜ ⊂⊕ ∉ ℑ∈ 

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

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

⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ∪ ∉∏ ∩∪ ⊃ ∈√⊕   ⊃ ∉∈ ∉∠ ⊕  ℑ  ⊃ ∉∈ ℜ ∧ ζ δ � ′⊕ 2 
℘ ℑ∏  ⊕∉∅⊕¬℘ ⊕ ⊂ ⊂⊕∈ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∈∉∈2⊂ ⊃ ∈⊕ ℑ ℑ∠∠  ∉ℑ℘ ∪ ⊃ ∈∩∉∅ 

→→�ℑ∈ ⊕¬∠ ⊕ ℘  ⊕⊗⊕ ∅ ∅ ⊕ ℘ ∉∅℘ ∉∈  ∉ ⊂ ℘ ∉∏ ⊂⊗ℜ ⊕ ⊕ ℑ ⊂ ⊃ ∨⊕⊗� 

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

ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕⊃ ∈∠∏  ℑ∈⊗∉∏  ∠∏  � ϒ⊂  ∪∉∏ ∩∪ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ 2 
⊂∧� →→ ℘ ∉∈  ∉ ⊂ ⊃   ∏ ⊃  ℑℜ ⊂⊕ ∅∉ ∉∏  ⁄≥≤ ≤  ∧  ⊕⊆ � 

 ∪⊕  ⊕ℑ  ⊕  ⊃ ⊂ ⊂ ∉⊆⊕⊂ ⊃⊆⊃  ℑ  ⊃ ∉∈⊕¬ ⊃   ⊃ ∈∩⊃ ∈ →→℘ ∉∈  ∉ ⊂ 

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

∅∉⁄≥≤ ≤ ∏ ⊂  ⊕  ⊃ ∉ ⊂∧ �℘ ∉⊆ℜ ⊃ ∈⊃ ∈∩∅∏   ∧ ℘ ∉∈  ∉ ⊂ ∉ ⊆ℑ⊄⊕ 

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ⁄≥≤≤  ∧  ⊕⊆ ⊃  ℑ ℘ ∉⊆∠ ⊂⊕¬ ⊆∏ ⊂  ⊃ 2⊃ ∈∠∏  2∠ ℑ 2 
 ℑ⊆⊕  ⊕ ∈∉∈2⊂ ⊃ ∈⊕ ℑ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ∧  ⊕⊆ ℑ∈⊗  ∪⊕ ℘ ∉∈2 
  ∉ ⊂ ⊂⊕⊗∠ ℑ  ℑ⊆⊕  ⊕ ⊃ ∈  ∪⊕ ∧  ⊕⊆ ⊃  ∏ ℜ ⊇ ⊕ ℘  ⊕⊗ ∉  ⊕ √⊕∈ 

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

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

∉ ∪⊕ �

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

∉ℜ ⊇ ⊕ ℘ ∉∅ ⁄≥≤≤ ℜ∧  ∪⊕ ∈⊕∏  ℑ ⊂ ∈⊕ ⊆⊕  ∪∉⊗�ℑ∈⊗ ∪⊕ 

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ↓∪∈∉ ϒ � ″ ⊕ √⊃ ⊕⋅ ∉ ∅ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈∉ ∅ ↓ ≤ ≤ ∠  ∉℘ ⊕  ≈♠ � 

× ℑ∈∉ ∅♠ ℑ∠ ℑ∈ ♥∈  ⊃  ∏  ⊕∉ ∅ ↑ ⊕  ℑ ⊂ ��⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕ � ����� � 

����� ���� � ��� � 

≈�  ↓∪∈∉ ϒ �≥∉⊗ ℑ ♦ � ↑℘ ⊂⊕ ℑ∈ ϒ �⊕ ℑ ⊂� ×∪⊕ ↓≤≤ ∠  ∉℘ ⊕  �ℑ 

∈⊕⋅ ⊆⊕  ∪∉⊗∅ ∉∈⊕ ℑ ∈⊕ ℑ∈⊗∈⊕  ∪ ℑ∠ ⊕℘ ℑ   ⊃ ∈∩≈♠  � ϒ⊗ 2 
√ℑ∈℘ ⊕ ⊗ ↑ℑ  ⊕  ⊃ ℑ ⊂ ����� ������ ���� � ��� � 

≈�  ƒ ϒ→ ÷⊃ ∈∩ 2∪∏ ⊃� • ∞♥ °⊕ ∈∩ 2∧⊃� ← ♥ ♠ ⊃ ℑ∈2∩∏ ∉� ⊕ ℑ ⊂� ∞∅ 2 
∅ ⊕ ℘  ∉ ∅ ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂∠ ℑ  ℑ⊆⊕  ⊕  ∉∈ ∏  ∅ ℑ ℘ ⊕∇∏ ℑ ⊂ ⊃  ∧ ∉ ∅ ⊃ ∈2 
∩ ⊂⊕℘  ∧  ℑ ⊂ ϒ⊂ ⋅⊃  ⊕ ⊆ℑ⊗ ⊕ℜ∧ ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩� ×∪ ⊕≤∪ ⊃ 2 
∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� � 

���� ���� � ��� � 

≈�  ↓∪∈∉ ϒ �⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈∉ ∅ℑ⊗ √ℑ∈℘ ⊕ ⊗ ⊆ℑ  ⊕  ⊃ ℑ ⊂ℜ∧ ∪⊕ ↓≤≤ 

∠  ∉℘ ⊕  ≈♠ � ← ⊃ ∩∪  ↑⊕  ℑ ⊂� �⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕� � ���� � �� 

���� ���� � ��� � 

≈�  ÷ ∝ ≡∪ ⊕ ∈∩ 2⊆⊃ ∈∩� ← ♥ ♠ ⊃ ℑ∈2∩∏ ∉� ƒ ∝ ♦⊕ ∈∩ 2∨∪ ⊃�⊕ ℑ ⊂� 

≥ ∏ ⊗ ∧ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩∉ ∅℘ ∉∠∠ ⊕  ⊃ ∈∩ ⊂⊕℘  ∧  ℑ ⊂ ≈ϒ � 

≥∝→ ♣∏ ∉ 2¬ ⊃ ∉∈∩� ° ∉℘ ⊕ ⊕ ⊗ ⊃ ∈∩ ∉ ∅ ∪ ⊕� ∪ ≤∪ ⊃ ∈ℑ ƒ∉∏∈⊗  ∧ 

≤∉∈∅ ⊕  ⊕ ∈℘ ⊕ ≈ ≤  � ≥∪⊕ ∈∧ℑ∈∩� → ∉  ∪ ⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ 

° ⊕  ����� ���� � ��� � 

≈�  ƒϒ→÷⊃ ∈∩ 2∪∏ ⊃�≤ ϒ♥ ≠⊃ ∈∩ 2⋅⊕ ∈ �← ♥♠ ⊃ ℑ∈2∩∏ ∉�⊕ ℑ ⊂�≤∉∈2 
 ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ ⊕ ℘ ∪∈∉ ⊂∉∩∧ ∉ ∅  ⊃ ∈∩ ⊂⊕℘  ∧  ℑ ⊂ ⊆⊕  ℑ ⊂≈♠ � 

≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ↑ℑ  ⊕  ⊃ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � 

���� ������ ���� � ��� � 

≈�  ÷ ∝ ≡∪ ⊕ ∈∩ 2⊆⊃ ∈∩�← ♥♠ ⊃ ℑ∈2∩∏ ∉�← ♥♠ ⊃ ∈∩ 2 ∪ℑ∈ �⊕ ℑ ⊂� ≤∉∈2 
 ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩  ⊕ ℘ ∪∈∉ ⊂∉∩∧ ∉∅  ⊃ ∈∩ ⊂⊕ ℘  ∧  ℑ ⊂ ℘ ∉∠∠ ⊕  ∉⊗ 

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

��� � ��� � 

≈�  ≤ ♦ ϒ→♣ ♣∏ ∉ 2⋅⊕ ⊃� ≠ ∝ϒ→♠ ∏∈2∠ ⊃ ∈∩� • ϒ →♣ ≡⊃ 2⊗ ∉∈∩�⊕  

ℑ ⊂� ≥ ∏ ⊗ ∧ ∉∈ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩ 2⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘ 2 
 ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ℘ ℑ  ⊃  ∉∈ ≈♠ � ƒ∉∏∈⊗  ∧ � �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ������ ��� � �� � 

≈�  • ϒ→♣ ≠ℑ∉ 2∈ℑ∈ �♥∈ ⊕ ⊂ ⊂ ⊃ ∩ ⊕ ∈≤∉∈  ∉ ⊂ ≥∧  ⊕⊆ � �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ≈ ↑  � ≤∪ ℑ∈∩  ∪ℑ� ♦∏∈ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

�� � 

≈��  ← ♥ ≥∪ ⊃ 2∧∉∈∩� ×∪ ⊕ ∉ ∧ ∉ ∅ ƒ∏   ∧ ≤∉∈  ∉ ⊂� → ⊕ ∏  ∉ 2℘ ∉∈  ∉ ⊂ 

ℑ∈⊗ ♥∈ ⊕ ⊂ ⊂ ⊃ ∩ ⊕ ∈≤∉∈  ∉ ⊂� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� ≈ ↑  � ♦ℑ  ℜ ⊃ ∈ � 

♥∈  ⊃  ∏  ⊕∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ° ⊕  ����� ��� � 

≈��  → ♥ • ⊕ ⊃ 2⊗ ∉∏ ℑ∈⊗ ÷ ∝ ÷⊃ ℑ∈∩ 2⊗ ∉∈∩�≥⊕ √⊕  ℑ ⊂ ° ∉ℜ ⊂⊕⊆ 
ϒℜ ∉∏  ↑ ∉⊗ ⊕ ⊂ ⊃ ∈∩ ℑ∈⊗ ≤∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ∉ ∅ ×∪⊕ ⊆ℑ ⊂ 2⁄∧∈ℑ⊆⊃ ℘ 
≥∧  ⊕⊆ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  � 

���� ��� � 

≈��  ≥∝ ≠ℑ∈2⊇ ⊃�≡ ♦ ϒ→♣ ↑ℑ∈2⊂ ⊃� ±♥→ ″ ∏ 2∨⊕ ∈∩�⊕ ℑ ⊂� ″ ⊕ 2 
ℑ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈⊗ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈∉ ∅ ′° ℑ ⊂∩ ∉ ⊃  ∪⊆ ∉ ∅ ∈⊕ ∏  ℑ ⊂ 

∈⊕  ⋅∉ ⊄≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ♦ℑ  ℜ ⊃ ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ 

ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� �� ��� � �� � 

≈��  • ϒ →♣ • ⊕ ⊃�♣∝↓ ♣⊕�≤ ♦ ϒ♥ ×⊃ ℑ∈2∩ ∉∏�⊕ ℑ ⊂� ↑ ∉⊗ ⊕ ⊂2 
⊃ ∈∩ℑ∈⊗℘ ∉∈  ∉ ⊂∉∅℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩∠  ∉℘ ⊕  ≈♠  � ≤∉∈2 
  ∉ ⊂ ℑ∈⊗ ⁄⊕ ℘ ⊃  ⊃ ∉∈ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � �� �≥∏∠∠ ⊂� � 

��� � ��� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

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


