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

∆ψναµιχ δισχρετε ελεµεντ µετηοδ ανδ 

ιτσ αππλιχατιον ιν ροχκ µ ασσενγινεερινγ 
≠ 

× ϒ↓ ← ⊃ ℑ∈2⊇ ⊃ ∈�陶连金� � �♠ ♥ϒ→♣ ⁄⊕ 2∧⊃ �姜德义� � �≡ ♦ ϒ→♣ ≡∪∏ ∉2∧∏ ℑ∈�张倬元� � 

�� � ≤⊃ √⊃ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ⁄⊕∠ℑ   ⊆⊕∈�′⊕ ⊃ ⊇ ⊃ ∈∩ °∉ ⊂∧ ⊕ ℘ ∪∈⊃ ℘∝∈⊃ √⊕   ⊃  ∧ �′⊕ ⊃ ⊇ ⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

� � ≤⊃ √⊃ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ⁄⊕ ∠ ℑ   ⊆⊕∈ �≤∪∉∈∩∇ ⊃ ∈∩ ∝∈⊃ √⊕   ⊃  ∧ � ≤∪∉∈∩∇ ⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �♥∈  ⊃  ∏  ⊕∉∅ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ♣⊕ ∉ ⊂∉∩∧ � ≤∪⊕∈∩⊗∏ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � ≤∪⊕∈∩⊗ ∏������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ′ℑ  ⊕ ⊗∉∈ ℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕ ∈⊆⊕  ∪ ∉⊗� ∪ ⊕⊃ ⊗ ⊕ ℑℑ∈⊗℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∈∩ ⊆⊕  ∪∉⊗∉ ∅⊗ ∧∈ℑ⊆⊃ ℘⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕ ∈ 

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

⊇ ∉ ⊃ ∈ ⊕ ⊗ ∉℘ ⊄⊆ℑ  ∏∈⊗ ⊕ ⊗ ∧∈ℑ⊆⊃ ℘⊂∉ℑ⊗� 

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

ℑ∈⊗⊗ ⊕   ℑℜ ⊃ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ � 

ϒ∠  ⊕  ⊕∈ �  ∪⊕ ⊆⊕  ∪∉⊗ ℑ∈⊗  ∪⊕ ∉ ∧ ℑ   ⊕   ⊃ ∈∩ 

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

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

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

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

 ∉℘ ⊄⊆ℑ  ⋅∪⊕∈  ∏ℜ ⊇ ⊕ ℘  ⊕⊗ ∉ ⊗ ∧∈ℑ⊆⊃ ℘⊂∉ℑ⊗�≥∏ ℘ ∪ ∉℘ ⊄ 

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

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

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

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

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

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

ℜ ℑ  ⊕⊗∉∈ ≤∏∈⊗ ℑ ⊂ ⊂.  ⋅∉ ⊄� ∪ℑ ⊃ �⊕¬∠ ⊂ ⊃ ℘ ⊃ ⊃ ∈ ⊕∩  ℑ ⊂⊃  

∏  ⊕⊗ ∉  ∉ ⊂√⊕ ∪⊕ ⊆∉ ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ ℑ∈⊗∉ℜ  ℑ ⊃ ∈  ∧  ⊕⊆ 

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕∩  ⊃ ⊗�♥∈  ∏ ℘ ∪ ℑ⊗ ∧∈ℑ⊆⊃ ℘⋅ℑ∧ ℑ ∇∏ ℑ  ⊃ 2  ℑ  ⊃ ℘ 

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

≈� � ≥ ⊕∠∪ℑ∈  ∉∈ 
≈� ℑ∈⊗ 

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

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

2  ∆ΨΝΑΜΙΧ ∆ΙΣΧΡ ΕΤΕ ΕΛΕ ΜΕΝΤ ΜΕΤΗΟ∆ 

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

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

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

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

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

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

2 .1  ∆ψναµιχ ρελατιονσηιπ βετωεεν φορχε ανδ δισ2 
πλαχεµεντ 

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

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

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

∠∉ ⊃ ∈Χ� ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕ √⊕ ⊂∉℘ ⊃  ∧ υ ∈ ℑ∈⊗ υ  ⊆ℑ∧ ℜ ⊕ ∉ℜ 2 
 ℑ ⊃ ∈⊕⊗ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ⊃ ∩ ⊃ ⊗ ⊗ ⊃  ∠ ⊂ℑ℘ ⊕⊆⊕∈ℑ∈⊗ ∉ ℑ 2 
 ⊃ ∉∈ℑ ⊂ √⊕ ⊂∉℘ ⊃  ∧ � 

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

 ⊃ ⊆⊕⊃ ∈ ⊕  √ℑ ⊂ ∃τ � ∪⊕⊗ ⊃  ∠ ⊂ℑ℘ ⊕⊆⊕∈ℑ ℘ ∉∈ ℑ ℘ ∠∉ ⊃ ∈ ⊃  

⊗ ⊕  ⊃ √⊕⊗ℑ  

∃ υ ∈ � υ ∈ ∃τ ��� 

∃ υ  � υ  ∃τ ��� 

×∪⊕⊃ ∈℘  ⊕⊆⊕∈∃ Φ ∈ ℑ∈⊗ ∃ Φ  ∉∅ ∪⊕℘ ∉∈ ℑ ℘  ∅∉ ℘ ⊕ 

Φℑ  ∪⊕ ⊕ ⊂⊕√ℑ∈∠ ∉ ⊃ ∈ℑ  ⊕ 

∃ Φ ∈ � ∃ υ ∈ κ ∈ ��� 

∃ Φ  � ∃ υ  κ  ��� 

⋅∪⊕  ⊕ κ ∈ ℑ∈⊗ κ  ℑ  ⊕   ⊃ ∅ ∅∈⊕  ∉∅  ∪⊕ ℑ  ∠  ⊃ ∈∩ ℑ∈⊗ 

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

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

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

♣⊕ ∉ ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ← ℑℜ∉∅ ↑⊃ ∈⊃    ∧ ∉∅ ×⊕   ⊃  ∉ ⊃ ℑ ⊂ ″ ⊕  ∉∏  ℘ ⊕ ∉∅ ≤∪ ⊃ ∈ℑ�∠  ∉ ⊇ ⊕ ℘  ∏ ∠∠ ∉  ⊕ ⊗ℜ ∧ ′⊕ ⊃ ⊇ ⊃ ∈∩ ≥℘ ⊃ ⊕ ∈℘ ⊕ ≥ ℑ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ 

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



Φ ιγ .1  ⁄∧∈ℑ⊆⊃ ℘℘ ∉∈ ℑ ℘ ℜ ⊕  ⋅⊕ ⊕∈ ℜ ⊂∉℘ ⊄ 

ℜ ⊕∪ℑ√⊃ ∉∉∅ ∪⊕ℜ ⊂∉℘ ⊄� 

♥ ⊃  ∪∏ ⊕ ℑ  ∧ ∉∩ ⊕   ∪⊕∅∉ ℘ ⊕ Φ�τ � ∃τ� ℑ ℘ ∉∈2 
 ℑ℘ ∠∉ ⊃ ∈Πℑ  ⊃⊆⊕ τ � ∃τ � 

Φ ∈ �τ � ∃τ� � Φ ∈ �τ� � ∃ Φ ∈ �τ� ��� 

Φ  �τ � ∃τ� � Φ  �τ� � ∃ Φ  �τ� ��� 

′⊂∉℘ ⊄℘ ∉∈ ℑ ℘ ⊆∉⊗ ⊕ ⊂⊃  ℑ⊆⊕ℑ ≤∏∈⊗ ℑ ⊂ ⊂. � ×⊕∈2 
 ⊃ ⊂⊕   ⊕  ⊃ ∈∉ℑ ⊂ ⊂∉⋅⊕⊗ℑ ℜ ⊂∉℘ ⊄ ∠∉ ⊃ ∈ �⊃� ⊕� Φ ∈ � � � 

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

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

≥∪⊕ ℑ ∅∉ ℘ ⊕ Φ  ⊃  ∈∉∈⊂ ⊃ ∈⊕ ℑ  ℑ∈⊗  ⊕ ⊂ℑ  ⊕⊗ ⋅⊃  ∪ 

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

⊆ℑ∧ ℜ ⊕⊇ ∏⊗ ∩ ⊕⊗ℜ ∧ ↑ ∉∪ 2≤∉∏ ⊂∉⊆ℜ℘  ⊃  ⊕  ⊃ ℑ�⊃� ⊕� 

Φ  [ φ∈  ∩Υ � Χ ��� 

⋅∪⊕  ⊕ Χ ℑ∈⊗ Υ ℑ  ⊕℘ ∉∪⊕  ⊃ ∉∈ ℑ∈⊗∅ ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℑ∈∩ ⊂⊕ℑ  

 ∪⊕℘ ∉∈ ℑ ℘ ∠ ∉ ⊃ ∈ � 

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

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

Φ ⊗∈ � Χ ∈ υ ∈ ��� 

Φ ⊗  � Χ  υ  ��� 

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

Β � 
Χ ∈ � Β κ ∈ ���� 

Χ  � Β κ  ���� 

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

∠∉ ⊃ ∈ℑ  ⊕ ∪∏ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

2 .2  ∆ψναµιχ µ οτιον εθυατιον 

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

⊕ ∇∏ ℑ  ⊃ ∉∈∉∅ℜ ⊂∉℘ ⊄℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  

µ � ξ � Α µ ν⇔ υ ξ � 6 
ν 
χ 

ι = � 

( Φ ι ξ + ∆ 
ι 
ξ ) ���� 

µ � ψ � Α µ ν⇔ υ ψ � 6 
ν 
χ 

ι = � 

( Φ ι ψ + ∆ 
ι 
ψ ) ���� 

Ι & Η� Α µ Ι 
⇔Η� 6 

ν 
χ 

ι = � 

Μ ι ���� 

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

µ , Ι ℑ  ⊕ ⊆ℑ  ⊃ ∈⊕   ⊃ ℑ ⊆∉⊆⊕∈ ∉∅ℜ ⊂∉℘ ⊄� υ ξ , � ξ , ⇔ υ ξ 
ℑ  ⊕∪∉ ⊃ ∨∉∈ ℑ ⊂ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈�√⊕ ⊂∉℘ ⊃  ∧ ℑ∈⊗ℑ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ 

∉∅ ℜ ⊂∉℘ ⊄� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � υ ψ , � ψ , ⇔ υ ψ ℑ  ⊕ √⊕   ⊃ ℘ ℑ ⊂ ⊗ ⊃  2 
∠ ⊂ℑ ℘ ⊕⊆⊕∈ �√⊕ ⊂∉℘ ⊃  ∧ ℑ∈⊗ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ ∉∅ℜ ⊂∉℘ ⊄� ⊕  ∠ ⊕ ℘ 2 
 ⊃ √⊕ ⊂∧ � Η ψ , 

& Η ψ , 
⇔Η ψ , ℑ  ⊕ ∉ ℑ  ⊃ ∉∈ℑ ⊂ ℑ∈∩ ⊂⊕�ℑ∈∩∏ ⊂ℑ √⊕ 2 

⊂∉℘ ⊃  ∧ ℑ∈⊗ ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ ∉∅ ℜ ⊂∉℘ ⊄� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � Α µ ⊃  

⊆ℑ  ⊗ ℑ⊆∠ ℑ  ⊃ ∉ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� γ ⊃ ∩  ℑ√⊃  ℑ  ⊃ ∉∈ℑ ⊂ ℑ ℘ ℘ ⊕ ⊂ 2 
⊕  ℑ  ⊃ ∉∈ � Φ ι ξ , Φ 

ι 
ψ ℑ  ⊕∪∉ ⊃ ∨∉∈ ℑ ⊂ℑ∈⊗√⊕   ⊃ ℘ ℑ ⊂℘ ∉⊆∠∉∈⊕∈ 

∉∅℘ ∉∈ ℑ ℘ ∅∉ ℘ ⊕ℑ ℘ ∉∈ ℑ ℘ ι � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � Φ 
ι 
⊗ξ , Φ 

ι 
⊗ψ 

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

ℑ ℘ ∉∈ ℑ℘ ι � Μ ι ⊃  ⊆∉⊆⊕∈∉∅℘ ∉∈ ℑ ℘ ∅∉ ℘ ⊕ℑ∈⊗√⊃  2 
℘ ∉∏ ∅∉ ℘ ⊕ ∉℘ ⊕∈  ∉ ⊃ ⊗ℑ ℘ ∉∈ ℑ ℘ ι � 

2 .3  Σολϖ ινγ µ οτιον εθυατιον 
×∪⊕ℑℜ∉√⊕ ∪  ⊕ ⊕ ⊆∉ ⊃ ∉∈ ⊕∇∏ ℑ  ⊃ ∉∈ℑ  ⊕ ∈∉∈⊂ ⊃ ∈⊕ ℑ  

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

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

ℜ ⊕ℑ⊗ ∉∠  ⊕⊗⊃ ∈  ∉ ⊂√⊃ ∈∩ ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈�ϒ⊂ ⊂ ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈ 

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

& ξ + Αξ = 
� 
µ 
Φ( ξ , ⇔ ξ) ���� 

⋅∪⊕  ⊕ ξ , ⇔ ξ , & ξ ℑ  ⊕∩⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈�√⊕ 2 
⊂∉℘ ⊃  ∧ ℑ∈⊗ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � µ ⊃ ∩⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ 

⊆ℑ  � Α⊃ ∩⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗⊗ ℑ⊆∠℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Φ( ξ , ⇔ ξ ) ⊃  

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

← ⊕ α ν � ς ν ℑ∈⊗ Φ ν ℑ  ⊕ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ �√⊕ ⊂∉℘ ⊃  ∧ ℑ∈⊗ 

∅∉ ℘ ⊕ℑ  ⊃⊆⊕ τ ν � ×∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ ⊃⊆⊕ τ � � � � ⊃⊆⊕  ⊕ ∠⊃  

∃τ � ∪⊕∈ τ ν � τ � � ν∃τ � ∞∇∈ � ���� ℘ ℑ∈ ℜ ⊕ ⊕⋅ ⊃   ⊕∈ 

ℑ  

α ν � Ας ν � 
� 
µ 
Φ ν ���� 

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

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

ϒ  ∏⊆⊕ ∪⊕√⊕ ⊂∉℘ ⊃  ∧ ℑ   ⊃ ⊆⊕ τ µ � ��� � � ν � ����# 
∃τ ℑ∈⊗ τ ν � ��� � � ν � ����∃τ ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅ ⊕  ∠ ⊕ ℘ 2 
 ⊃ √⊕ ⊂∧ 

ς ν � � 
� 
� ς ν � 

� 

� 
α ν ∃τ ���� 

ς ν � ς ν � � 
� 
� 
� 

� 
α ν ∃τ ���� 

×∪⊕∈ ∪⊕ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ ℑ  ⊃⊆⊕ τ ν ℘ ℑ∈ ℜ ⊕ ⊗ ⊕  ⊃ √⊕⊗ 

∅  ∉⊆ ∞∇∈ � ���� ℑ∈⊗∞∇∈ � ���� � 

α ν � 
ς ν � � 

� 
� ς ν � � 

� 

∃τ 
���� 

≥⊃⊆⊃ ⊂ℑ  ⊂∧ �ℑ℘ ℘ ⊕ ⊂⊕  ℑ  ⊃ ∉∈ ℑ  ⊃⊆⊕ τ ν � 

ς ν � 
ς ν � � 

� 
� ς ν � � 

� 

� 
���� 

×∪⊕√⊕ ⊂∉℘ ⊃  ∧ ℑ   ∪⊕ ⊆⊃ ⊗ ⊗ ⊂⊕ ⊃ ⊆⊕  ⊕∠ τ ν � � 
� 
℘ ℑ∈ ℜ ⊕ 

⊗ ⊕  ⊃ √⊕⊗∅  ∉⊆ ∞∇∈� ���� � ���� ℑ∈⊗���� � 

ς ν � � 
� 
� 

� 

� � 
Α∃τ 
� 

# 

�� � 
� 

� 
Α∃τ� ς ν � � 

� 
� 
� 
µ 
Φ ν ∃τ ���� 

×∪⊕∈ ℜ ⊂∉℘ ⊄ ∠ ∉ ⊃  ⊃ ∉∈ ℑ  ⊃ ⊆⊕ τ ν � � ⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℑ  

# � � � # ∂ ∉ ⊂1��  λ 1�   ⁄∧∈ℑ⊆⊃ ℘⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕∈⊆⊕  ∪∉⊗ℑ∈⊗⊃  ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈⊃ ∈  ∉℘ ⊄ ⊆ℑ  ⊕∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩



δ ν � � � δ ν � ς ν � � 
� 
∃τ ���� 

×∪⊕ ℑℜ ∉√⊕ 2⊆⊕∈ ⊃ ∉∈⊕⊗ ℑ∠∠  ∉ℑ℘ ∪ ⊃  ⊕∠ ⊕ ℑ  ⊕⊗ ∅∉ 

⊕ ℑ℘ ∪ ℜ ⊂∉℘ ⊄ ℑ∈⊗ ∞∇∈ ����� ⊆ℑ∧ ℜ ⊕  ∉ ⊂√⊕⊗⊃ ∈  ∏ ℘ ∪ ℑ 

⋅ℑ∧ �ℑ⊆∉∈∩ ⋅∪ ⊃ ℘ ∪  ∪⊕ √⊕ ⊂∉℘ ⊃  ∧ ℑ  ⊃ ⊆⊕ τ ν � � 
� 
⊃ ℑ∈ 

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

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

 ∪⊕ℑℜ∉√⊕ 2⊆⊕∈ ⊃ ∉∈⊕⊗⊕¬∠ ⊂ ⊃ ℘ ⊃ ⊃ ∈ ⊕ ∩  ℑ ⊂ ℑ∠∠  ∉ℑ ℘ ∪�⊃� ⊕� 

ℑ ⊂ ⊂ ∪⊕ℜ ⊂∉℘ ⊄ψℑ ⊂ ⊂ ∪⊕℘ ∉∈ ℑ ℘  ψℑ ⊂ ⊂ ∪⊕ √∉ ⊃ ⊗ ℑ⊆∉∈∩ 

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

℘ ∉⊆∠∏  ⊃ ∈∩⊃  ⊕ ∠ ⊕ ℑ  ⊕⊗� 

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

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

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

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

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

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

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

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

∃τ [ 
� 

�� 
Τ ⊆⊃ ∈ ���� 

Τ ⊆⊃ ∈ � �Π ⊆⊃ ∈ 
� [ ι [ ν 

µ ι 
κ ι 

���� 

⋅∪⊕  ⊕ Τ ⊆⊃ ∈ ⊃  ∪⊕ ⊆⊃ ∈⊃⊆∏⊆ ∈ℑ  ∏  ℑ ⊂∠ ⊕  ⊃ ∉⊗∉∅ℑ∈∧ ⊕ ⊂ 2 
⊕⊆⊕∈ � µ ι ⊃ ℜ ⊂∉℘ ⊄ ⊆ℑ  �κ ι ⊃ ℜ ⊂∉℘ ⊄   ⊃ ∅ ∅∈⊕  �ℑ∈⊗ ν 

⊃  ∪⊕∈∏⊆ℜ ⊕ ∉∅ℜ ⊂∉℘ ⊄� 

3  ΜΟ∆ΕΛΛΙΝΓ ΟΦ ΒΛΟΧΚ ∆ΕΦΟΡ ΜΑΤΙΟΝ 

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

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

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

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

∈∉ℜ ⊕⊃ ∩∈∉ ⊕⊗� 

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

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

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

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

ℜ ⊕⊗ ⊃ √⊃ ⊗ ⊕⊗⊃ ∈ ∉∅∏ ⊂ ⊂∧ ⊗ ⊕ ∅∉⊆ℑℜ ⊂⊕ ⊆∉⊗ ⊕ ⊂ℑ∈⊗ ⊃⊆∠ ⊂∧ ⊗ ⊕ 2 
∅∉⊆ℑℜ ⊂⊕ ⊆∉⊗ ⊕ ⊂ ≈� � 

ƒ∏ ⊂ ⊂∧ ⊗ ⊕ ∅∉⊆ℑℜ ⊂⊕ ⊆∉⊗ ⊕ ⊂⊃ ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗∉∈ ∪⊕ℜℑ  ⊃  

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

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

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

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

• ⊃ ⊂⊄ ⊃ ∈ . ∅ ⊃ ∈⊃  ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕  ∧∠ ⊃ ℘ ℑ ⊂ ∉∅ ⊂ℑ  ∩ ⊕ ⊗ ⊕ ∅∉⊆ℑ 2 
 ⊃ ∉∈� ×∪⊕ ∉ ⊂√⊃ ∈∩∠  ∉℘ ⊕  ⊃  ∪⊕ ℑ⊆⊕ℑ  ∪ℑ  ⊃ ∈ ƒ←ϒ≤ 

∠  ∉∩  ℑ⊆ 
≈� � 

ƒ∉ ⊗ ∧∈ℑ⊆⊃ ℘ ∠  ∉ℜ ⊂⊕⊆ �  ∪⊕ ⊗ ⊕ ∅∉⊆ℑℜ ⊂⊕ ⊆∉⊗ ⊕ ⊂ 

ℑℜ∉√⊕⊃ ℑ ⊂  ∉ ℑ∠∠ ⊂ ⊃ ℘ ℑℜ ⊂⊕� ≥∉  ∪⊕ ⊆ℑ ⊃ ∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕ 2 
 ⋅⊕ ⊕∈ ≤∏∈⊗ ℑ ⊂ ⊂.  ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ⊗ ⊃  ℘  ⊕  ⊕ ⊕ ⊂⊕⊆⊕∈ℑ∈⊗ 

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

⁄∞↑ ⊆ℑ∧ ℜ ⊕∏  ⊕⊗⊃ ∈ ⊗ ∧∈ℑ⊆⊃ ℘∠  ∉ℜ ⊂⊕⊆� 

4  ΧΟΥΠΛΙΝΓ ΜΕΤΗΟ∆ ΟΦ ∆ΨΝΑΜΙΧ ∆ΙΣ2 
ΧΡ ΕΤΕ ΕΛΕ ΜΕΝΤ ΑΝ∆ ∆ ∆Ε Μ ΧΟ∆Ε 

≤∉∏ ∠ ⊂ ⊃ ∈∩ ∉∅ ⁄⁄∞↑ ⋅⊃  ∪ ℜ∉∏∈⊗ ℑ  ∧ ⊕ ⊂⊕⊆⊕∈⊃  

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

⊗ ∧∈ℑ⊆⊃ ℘ℜ∉∏∈⊗ ℑ  ∧ ⊕ ⊂⊕⊆⊕∈ � → ℑ  ⊗ ⊃ ∈⊃ℑ∈⊗ ′ ⊕ℜℜ ⊃ ℑ ≈� 

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

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

⋅⊃  ∪ ℜ ∉∏∈⊗ ℑ  ∧ ⊗ ⊃  ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ � ′ℑ  ⊕⊗ ∉∈  ∪⊕⊃ ⊗ ⊕ ℑ ℑ∈⊗ 

ℑ ⊂∩∉ ⊃  ∪⊆ ∉∅ ⁄⁄∞↑ ⊆⊕∈ ⊃ ∉∈⊕⊗ℑℜ∉√⊕�ℑ ∩⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ 

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

ℑ∈ℑ ⊂∧∨⊕ ℑ∈⊗∠∉  2∠  ∉℘ ⊕   ⊃ ∈∩ ℜ ⊂∉℘ ⊄ ≈� ∗ � � ×∪⊕∠  ⊕∠  ∉2 
℘ ⊕   ⊃ ∈∩ ℜ ⊂∉℘ ⊄⊃  ⊕  ∠∉∈ ⊃ ℜ ⊂⊕∅∉ℜ ⊂∉℘ ⊄  ∧  ⊕⊆ ∩ ⊕∈⊕  ℑ 2 
 ⊃ ∉∈� ℜ∉∏∈⊗ ℑ  ∧ ℑ∈⊗ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∠  ∉∠ ⊕   ∧ ∠  ∉℘ ⊕   ⊃ ∈∩� 

⋅∪ ⊃ ℘ ∪⊃  ⊃⊆⊃ ⊂ℑ  ∉ ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ⁄∞↑ � ↑ ∉ ⊕ ∉√⊕ � 

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

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

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

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

 ∪⊕ ⁄⁄∞↑ ℘ ∉⊗ ⊕ℜ ⊕ ℘ ∉⊆⊕ ℑ  ℑ∈⊗ ℑ  ⊗⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕∈ 

℘ ∉⊗ ⊕� 

• ∪⊕∈ ⁄⁄∞↑ ℘ ∉⊗ ⊕⊃ ∏  ⊕⊗ ∉ ⊗ ∧∈ℑ⊆⊃ ℘∠  ∉ℜ ⊂⊕⊆ � 

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

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

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

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

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

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

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

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

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

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

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

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

×∪⊕ ⁄⁄∞↑ ℘ ∉⊗ ⊕ ∪ℑ ℜ ⊕ ⊕∈ √⊕  ⊃ ∅ ⊃ ⊕⊗ ℑ∈⊗ ∏  ⊕⊗ ⊕¬ ⊕∈2 
 ⊃ √⊕ ⊂∧ ⊃ ∈ ″ ⊕ ∅ � ≈� ∗ �� � 

5  ∆ΨΝΑΜΙΧ Ρ ΕΣΠΟΝΣΕ ΑΝΑΛΨΣΙΣ ΟΦ ΥΝ∆ΕΡ2 
Γ Ρ ΟΥΝ∆ ΕΞΧΑς ΑΤΙΟΝ ΥΝ∆ΕΡ ΣΕΙΣΜΙΧ 

ΛΟΑ∆ 

′∧ ∏  ⊃ ⊂ ⊃ ∨⊃ ∈∩  ∪⊕ ℑℜ ∉√⊕ 2⊆⊕∈ ⊃ ∉∈⊕⊗ ℑ∠∠  ∉ℑ ℘ ∪ ℑ∈⊗ 

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

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



5 .1  Μοδελ δεσχριπτιον 

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

 ℑ⊆⊕√⊕   ⊃ ℘ ℑ ⊂ ℑ∈⊗∪∉ ⊃ ∨∉∈ ℑ ⊂   ⊕  �� ↑ °ℑ⊕ ∇∏ ⊃ √ℑ ⊂⊕∈ 

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

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

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

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

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

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

∠  ∉∠ ⊕   ⊃ ⊕ �⊗ ⊕∈ ⊃  ∧ ∉∅ � � � ≅ �� � ⊄∩ �⊆ � �⊕ ⊂ℑ   ⊃ ℘ ⊆∉⊗ 2 
∏ ⊂⊕∉∅�� ≅ �� � ↑ °ℑℑ∈⊗ °∉ ⊃   ∉∈.  ℑ  ⊃ ∉ ∉∅ � � � � ×∪⊕ 

⊇ ∉ ⊃ ∈ ℑ∩  ⊕ ⊕ ⋅⊃  ∪ ↑ ∉∪  2≤∉∏ ⊂∉⊆ℜ℘  ⊃  ⊕  ⊃ ℑ�  ⊃ ∅ ∅∈⊕  κ  

� κ ∈ � � ≅ �� 
� ↑ °ℑ�⊆ � ∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℑ∈∩ ⊂⊕ ��β � ℘ ∉∪⊕  ⊃ ∉∈ 

Χ� � � 

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

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

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

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

⊕ ∇∏ ⊃ √ℑ ⊂⊕∈ ∉ ℑ ⊕ ℑ   ∪∇∏ ℑ⊄⊕ ⋅⊃  ∪ ⊃ ∈ ⊕∈ ⊃  ∧ ∉∅ ∂♥ ⊗ ⊕ 2 
∩  ⊕ ⊕ � 

5 .2  Ρεσυλτσ αναλψσ ισ 

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

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

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

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

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

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

≥∉ ∪⊕⊕¬℘ ℑ√ℑ  ⊃ ∉∈⊃   ℑℜ ⊂⊕⊃ ∈ ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂  ℑ  ⊕� 

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

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

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

   ⊕  ∨∉∈⊕⊕⊆⊕  ∩⊕ ℑ  ∉∏∈⊗ ∪⊕⊕¬℘ ℑ√ℑ  ⊃ ∉∈ ⋅⊃  ∪ ⊆ℑ¬ ⊃ 2 
⊆∏⊆ ⊆ℑ ∩∈⊃  ∏⊗ ⊕ ∉∅ � � � ↑ °ℑ� ℑ∈⊗ ⊆ℑ¬ ⊃⊆∏⊆  ∪⊕ ℑ  

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

ℜ ⊂∉℘ ⊄ ⊂ ⊃ ∠ℑ ⊂∉∈∩⊇ ∉ ⊃ ∈ � 

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

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

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

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

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

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

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

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

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

 ∪⊕ ⊇ ∉ ⊃ ∈ � ƒ∉ ∪⊕  ∉ ℑ ⊂ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕    ⊕  ⊃  ∈∉ ∉ 

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

⊆ℑ∧ ℜ ⊕ ∏∠  ∏  ⊕⊗∅ ⊃ ∈ℑ ⊂ ⊂∧ � 

Φ ιγ .2  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈ℑ ∠ ∉ ⊃ ∈Π 

Φ ιγ .3  ⁄ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈√⊕ ℘  ∉⊗ ⊃ ℑ∩  ℑ⊆ 

6  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�   ⁄∧∈ℑ⊆⊃ ℘⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕∈⊆⊕  ∪∉⊗ℑ∈⊗⊃  ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈⊃ ∈  ∉℘ ⊄ ⊆ℑ  ⊕∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩



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

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

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

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

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

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

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

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

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

⁄⁄∞↑ ∠  ∉√⊃ ⊗ ⊕ ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ⋅ℑ ∧ ⊃ ∈ ⊗ ∧∈ℑ⊆⊃ ℘ℑ∈ℑ ⊂∧ ⊃  

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

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

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

ΑΧΚΝΟΩΛΕ∆ΓΕ ΜΕΝΤ 

×∪⊕ ℑ∏  ∪∉  ⋅∉∏ ⊂⊗ ⊂ ⊃ ⊄⊕  ∉ ℑ∠∠  ⊕ ℘ ⊃ ℑ  ⊕  ∪⊕ ∪⊕ ⊂∠ 

ℑ∈⊗ ∏∠∠∉ ∠  ∉√⊃ ⊗ ⊕⊗ ℜ∧ ° ∉∅ ⊕   ∉ • ℑ∈∩ ≠∉∈∩ ⊇ ⊃ ℑ ∉∅ 

→ ∉  ∪⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

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

 ∉℘ ⊄ ⊆ℑ   ⊕ ≈ ϒ � ° ∉℘ ″ ℑ∠ ⊃ ⊗ ∞¬℘ ℑ√ℑ  ⊃ ∉∈ ℑ∈⊗ ×∏ ∈∈⊕ ⊂ ⊃ ∈∩ 

≤∉∈∅ ⊕  ⊕ ∈℘ ⊕≈≤ ����� ���� � ��� � 

≈�  ≥ ⊕ ∠∪ℑ∈  ∉∈ ↓ ℑ∈⊗≥∪⊕ ∈ ′ � ↑ ∉⊗ ⊕ ⊂ ⊃ ∈∩ ∉ ∅ ∉℘ ⊄ ⊆ℑ   ⊕ ∅ ∉ 

 ⊃  ⊕⊂∉℘ ℑ  ⊃ ∉∈ ∉ ∅ ℑ ∈∏ ℘ ⊂⊕ ℑ  ⋅ℑ   ⊕ ⊕ ∠∉ ⊃  ∉ ∧ ≈ ϒ � � ∪ ♥∈ 

≤∉∈∩  ⊕  ∉ ∅ ♥∈≥∉℘ ⊃ ⊕  ∧ ∅ ∉ ″ ∉℘ ⊄ ↑ ⊕ ℘ ∪ ≈ ≤ � ♣⊕ ⊆ℑ∈∧ � 

ϒ⊕ ℘ ∪⊕ ∈ ����� ���� � ��� � 

≈�  ′ℑ  ⊗ ⊕ ♠ ° ℑ∈⊗ ≥℘ ∉  ″ ƒ � ≥⊕ ⊃ ⊆⊃ ℘  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅∅  ℑ ℘  ∏  ⊕ 

 ∉℘ ⊄ ⊆ℑ   ⊕  ⋅⊃  ∪ ∪⊕⊗ ⊃   ⊃ ∈℘ ⊕ ⊂⊕⊆⊕ ∈⊆⊕  ∪∉⊗≈ϒ ��� ∪ 

∝ ≥ ≥∧⊆∠ ″ ∉℘ ⊄ ↑⊕ ℘ ∪ ≈ ≤ � ″ ℑ∠ ⊃ ⊗ ≤⊃  ∧ ����� � ��� � 

��� � 

≈�  • ϒ →♣ ≠∉∈∩ 2⊇ ⊃ ℑ ℑ∈⊗ ÷♥→♣ ♠ ⊃ 2ℜ ∉� ⁄ ⊃  ℘  ⊕  ⊕ ∞⊂⊕⊆⊕ ∈ 

↑⊕  ∪ ∉⊗ ℑ∈⊗♥  ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ♣⊕ ∉ ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ 

≈ ↑  � ≥∪ ⊕ ∈∧ℑ∈∩� → ∉  ∪ ⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

� � �� � 

≈�  • ϒ →♣ ≠∉∈∩ 2⊇ ⊃ ℑℑ∈⊗ ÷♥→♣ ♠ ⊃ 2ℜ∉�′ℑ ℘ ⊄∩  ∉∏ ∈⊗ℑ∈⊗ℑ∠∠ ⊂ ⊃ 2 
℘ ℑ  ⊃ ∉∈ ∉∅⊗ ⊃  ℘  ⊕  ⊕⊕ ⊂⊕⊆⊕ ∈⊆⊕  ∪∉⊗ℑ∈⊗ ƒ← ϒ≤ ⊃ ∈ ∩ ⊕ ∉ ⊕ ℘ ∪ 2 
∈⊃ ℘ ℑ ⊂⊕ ∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ≈♠ � ″ ∉℘ ⊄ ℑ∈⊗ ≥∉ ⊃ ⊂ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ����� � 

����� �� � �� � 

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

∞⊂⊕⊆⊕ ∈↑⊕  ∪∉⊗ ⊃ ∈ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ≈ ≤ � ′⊕  ⊂ ⊃ ∈ � ≥∠  ⊃ ∈∩ ⊕  

∂⊕  ⊂ℑ∩����� ���� � ��� � 

≈�  × ϒ↓ ← ⊃ ℑ∈2⊇ ⊃ ∈ ℑ∈⊗ ≡ ♦ ϒ→♣ ≡∪∏ ∉ 2∧∏ ℑ∈ � ↑⊕  ∪∉⊗ ℑ∈⊗ 

° ℑ ℘  ⊃ ℘ ⊕∉ ∅ ″ ∉℘ ⊄⊆ℑ  ≥ ℑℜ ⊃ ⊂ ⊃  ∧ ϒ  ⊕  ⊆⊕ ∈≈ ↑  � ≤∪ ⊕ ∈∩ 2 
⊗ ∏� ≤∪ ⊕ ∈∩⊗ ∏ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ 

° ⊕  ����� �� � �� � 

≈�  × ϒ ↓ ← ⊃ ℑ∈2⊇ ⊃ ∈ � ♣ℑ  ⊕⋅ℑ∧    ℑ  ℑ ℘ ∉∈  ∉ ⊂ ∉ ∅ ⊃ ∈℘ ⊂ ⊃ ∈⊕ ⊗ ℘ ∉ℑ ⊂ 

 ⊕ ℑ⊆ ≈ ϒ � ° ∉℘∉ ∅ ∪⊕� ∪ ≤∉∈∩  ⊕  ∉ ∅ ∪⊕♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ 

ϒ  ∉℘ ⊃ ℑ  ⊃ ∉∈ ∉ ∅ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ♣⊕ ∉ ⊂∉∩ ∧ ℑ∈⊗ ∪ ⊕ ∞∈√⊃  ∉∈⊆⊕ ∈ 

≈≤ � ″ ∉   ⊕  ⊗ ℑ⊆ �′ℑ ⊂⊄⊕⊆ℑ����� ����� � ���� � 

≈�  × ϒ↓ ← ⊃ ℑ∈2⊇ ⊃ ∈ ℑ∈⊗ ≡ ♦ ϒ→♣ ≡∪∏ ∉ 2∧∏ ℑ∈ � ⁄∧∈ℑ⊆⊃ ℘ ⊕ 2 
 ∠ ∉∈ ⊕ℑ∈⊗  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃ ∉∅⊂ℑ  ∩ ⊕∏∈⊗ ⊕  ∩  ∉∏∈⊗⊕ ¬℘ ℑ √ℑ 2 
 ⊃ ∉∈⊃ ∈⊇ ∉ ⊃ ∈ ⊕ ⊗ ∉℘ ⊄⊆ℑ   ∏ ℜ ⊇ ⊕ ℘  ⊕ ⊗ ∉⊃ ∈ ⊕ ∈ ⊃ √⊕ ⊕ ⊃ ⊆⊃ ℘⊂∉ℑ ⊗ 

≈ ϒ � ° ∉℘∉ ∅ ∪ ⊕� ∪ ≤∉∈∩  ⊕  ∉ ∅ ∪⊕♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ϒ  ∉2 
℘ ⊃ ℑ  ⊃ ∉∈ ∉ ∅ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ♣⊕ ∉ ⊂∉∩∧ ℑ∈⊗  ∪ ⊕ ∞∈√⊃  ∉∈⊆⊕ ∈ 

≈≤ � ″ ∉   ⊕  ⊗ ℑ⊆ �′ℑ ⊂⊄⊕⊆ℑ����� ����� � ���� � 

≈��  × ϒ ↓ ← ⊃ ℑ∈2⊇ ⊃ ∈ ℑ∈⊗ ≡ ♦ ϒ→♣ ≡∪∏ ∉ 2∧∏ ℑ∈ � → ∏⊆⊕  ⊃ ℘ ℑ ⊂ 

↑ ∉⊗ ⊕ ⊂ ⊃ ∈∩ ∉ ∅ ℑ ← ℑ∈⊗  ⊂ ⊃ ⊗ ⊕ ∝∈⊗ ⊕ ≥⊕ ⊃ ⊆⊃ ℘← ∉ℑ⊗� ƒ∉ ∏⊆ 

∉ ∅ ≠∉∏ ∈∩ ♣⊕ ∉  ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃  ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤∪ ⊃ ∈ℑ ′∏ ⊃ ⊂⊗ 2 
⊃ ∈∩♥∈⊗ ∏    ∧ ° ⊕  ����� ���� � ��� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

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


