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

Εξπεριµ εντ ανδ µ εχηανισµ οφ 

δψναµιχ δραγ ρεδυχτιον ιν πιπελινε τρανσπορτατιον 
≠ 

• ∝ ϒ⊃ 2¬ ⊃ ℑ∈∩�吴爱祥� � ♣ ∝ ⁄⊕ 2 ∪⊕∈∩�古德生� � ♦ ∝ ♦∏ ℑ�胡  华� 

�≤∉ ⊂ ⊂⊕ ∩ ⊕ ∉∅ ″ ⊕  ∉∏  ℘ ⊕� ∞∈√⊃  ∉∈⊆⊕∈ℑ∈⊗ ≤⊃ √⊃ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� 

≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � ≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ′ℑ  ⊕ ⊗ ∉∈  ∪ ⊕ ℑ∈ℑ ⊂∧ ⊃ ∉ ∅  ∪⊕ ⊗ ⊃  ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉ ∅   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊆⊕  ∪∉⊗ ⊃ ∈  ⊕ ⊗ ∏ ℘ ⊃ ∈∩ ∠ ⊃ ∠ ⊕ ⊂ ⊃ ∈⊕  ⊕  ⊃   ℑ∈℘ ⊕� ∪⊕ ∈⊕⋅ 

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

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

⊗ ∏ ℘  ⊃ ∉∈ ∉ ∅ ⊕  ⊃   ℑ∈℘ ⊕⊕ ¬⊕   ∅ ∉ ℘ ⊕ ∉∈  ∪⊕ ⊆∉√⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ ⊂∉∈∩ℜ ∉ ∪ ∪ ⊕ ℑ⊗ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ∈⊗ ∪⊕ℑ¬ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � × ∪⊕ ℑ⊗ ⊃ 2 

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

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

[ Κεψ ωορδσ] ∠ ⊃ ∠ ⊕ ⊂ ⊃ ∈⊕  ℑ∈ ∠ ∉  ℑ  ⊃ ∉∈ �⊗ ∧∈ℑ⊆⊃ ℘⊗  ℑ∩ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ � ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

♥∈ ∉ ⊗ ⊕  ∉  ℑ√⊕ ⊕∈⊕  ∩∧ ℑ∈⊗⊃⊆∠  ∉√⊕ ⊕ ℘ ∉∈∉⊆⊃ ℘ ℑ ⊂ 

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

 ∉∠ ⊃ ℘⊃ ∈ ∠ ⊃ ∠ ⊕ ⊂ ⊃ ∈⊕   ℑ∈ ∠ ∉  ℑ  ⊃ ∉∈ � ƒ∉ ⊕¬ℑ⊆∠ ⊂⊕�  ∪⊕ 

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

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

⊃ ∈∩�♥∅  ⊕⊗∏ ℘ ⊃ ∈∩  ⊕  ⊃   ℑ∈℘ ⊕⊃  ∏ ℘ ℘ ⊕   ∅∏ ⊂ ∏  ⊕⊗⊃ ∈  ∪⊕  ⊕ 

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

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

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

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

× ∪⊕℘ ∉⊆ ⊆∉∈  ⊕⊗ ∏ ℘ ⊃ ∈∩ ⊕  ⊃   ℑ∈℘ ⊕ ⊆⊕  ∪∉⊗ ℑ ∠  ⊕ 2 

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

ϒ⊗⊗ ⊃ ∈∩ ∅ ⊃ ℜ  ∉∏  ⊆ℑ  ⊕  ⊃ ℑ ⊂ � �� ∂ ⊕∈ ⊃ ⊂ℑ  ⊃ ∉∈ ∉ ℑ⊗⊗ ⊃ ∈∩ 

⋅ℑ  ⊕ ��� ϒ⊗⊗ ⊃ ∈∩ ⊕∈∏ ∉∏  ⊆∏⊗ ∉ ℑ∈⊗� ϒ⊂ ⊂ ∉∅  ∪⊕⊆ 

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

ℜ ⊕ ℘ ℑ∏  ⊕ ∪⊕ ⊆ℑ ℘  ∉⊆∉ ⊂⊕ ℘ ∏ ⊂ℑ ∠∉ ⊂∧ ⊆⊕  ℑ  ⊕ ∈∉∉∈⊂∧ ⊕¬2 

∠ ⊕∈ ⊃ √⊕ �ℜ∏ ℑ ⊂ ∉ ⊕¬ ⊃   ∪⊕ ∠  ∉ℜ ⊂⊕⊆∉∅ ⊗ ⊕∩ ⊕∈⊕  ℑ  ⊃ ∈∩ 

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

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

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

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

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

⊃  ⊕ ∅ ∅ ⊕ ℘  ⋅⊃ ⊂ ⊂℘ ⊂⊕ ℑ  ⊂∧ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕⊂⊕∈∩  ∪⊕∈⊃ ∈∩∉∅ 

 ∪⊕ ℘ ∉∈√⊕ ∧⊃ ∈∩ ⊗ ⊃   ℑ∈℘ ⊕� ≥∉  ⊕ ℑ  ℘ ∪ ⊃ ∈∩ ∅∉ℑ ∈⊕⋅ ℑ∈⊗ 

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

⊃ ⊆ ⊆⊃ ∈⊕∈∠  ∉ℜ ⊂⊕⊆ � 

2  ΧΟΝΧΕΠΤ ΟΦ ∆ ΨΝΑ ΜΙΧ ∆ Ρ ΑΓ Ρ Ε ∆ ΥΧΤΙΟΝ 

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

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

⊂ ⊃ ⊕ ⊃ ∈  ∪⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂  ∧ ∉∅ ⊗ ∉ ⊂∠∪ ⊃ ∈ ⊄⊃ ∈ � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈  ⊕ 2 

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

 ℑ∈℘ ⊕� ↑ ∉ ⊕ ∉√⊕ � ⊗ ∉ ⊂∠∪ ⊃ ∈.   ⊄ ⊃ ∈ ℑ  ⊕ ⊗ ⊃ √⊃ ⊗ ⊕⊗ ⊃ ∈ ∉ 

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

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

 ∧  ⊕⊆ �  ∪ ⊃ ⊂ℑ∧⊕ ⊃ ⊂ ⊃ ⊄⊕ ℑ∈ ⊕ ⊂ℑ   ⊃ ℘⊂ℑ ∧⊕  ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ 

∠  ⊕ √⊕∈ ∪⊕  ∏  ∅ ℑ℘ ⊕ ⊂ℑ⊆⊃ ∈ℑ ∅ ⊂∉⋅ ∅  ∉⊆  ∏  ∈⊃ ∈∩ ⊃ ∈ ∉ 

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

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

 ∪⊕ ⋅ℑ√⊕ 2⊂ ⊃ ⊄⊕ ℑ ℘  ⊃ ∉∈ �⊃ ℘ ℑ∈  ⊕⊗ ∏ ℘ ⊕ ⋅ℑ  ⊕  ⊕  ⊃   ℑ∈℘ ⊕ 

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

⊂ℑ⊆⊃ ∈ℑ ∅ ⊂∉⋅ ⊃ ∈ ∉  ∏  ℜ∏ ⊂⊕∈∅ ⊂∉⋅ � ′ℑ  ⊕⊗ ∉∈  ∪ ⊃  ∈⊕⋅ 

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

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

⊕ ⊂ℑ   ⊃ ℘∅ ⊃ ⊂⊆ ⊃ ∈ ⊕ ℑ  ⊂∧ ����. � ♦⊕℘ ∉√⊕  ⊕⊗ ∪⊕ ∏  ∅ ℑ℘ ⊕∉∅ 

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

 ∪⊕ √⊕ ⊂∉℘ ⊃  ∧  ⋅∉  ⊃ ⊆⊕  ⋅∪ ⊃ ⊂⊕ ℘ ∉∈ ∏⊆⊃ ∈∩  ∪⊕  ℑ⊆⊕ 

ℑ⊆∉∏∈∉∅ ⊕∈⊕  ∩∧ � ⁄ℑ√⊃ ⊕ ∠∏ ℑ∈ ⊕ ⊂ℑ   ⊃ ℘ ∉∅  ∏ℜ ⊕⊃ ∈2 

 ⊃ ⊗ ⊕ ∪⊕  ⊕ ⊕ ⊂ ∏ ℜ ⊕�ℑ ℑ ⊕  ∏ ⊂  �⊃ ℘ ∉∏ ⊂⊗ ⊕⊗∏ ℘ ⊕ ∪⊕ ⊕ 2 

 ⊃   ℑ∈℘ ⊕ ℜ∧ �� � � 

♥∈ ∅ℑ ℘ �  ∪⊕ ⊕ ⊂ℑ   ⊃ ℘∅ ⊃ ⊂⊆ ⊃  ℑ ⊆ℑ∈2 ⊆ℑ⊗ ⊕ ⊕ ⊂ℑ   ⊃ ℘ 

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

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

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

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

 ⊕⊗∏ ℘  ⊃ ∉∈ ∉∅  ⊕  ⊃   ℑ∈℘ ⊕� • ⊕ ∈∉⋅ ∠  ⊕  ⊕∈ℑ ∈⊕⋅ ℘ ∉∈2 

℘ ⊕∠ ∉∅ ⊗∧∈ℑ⊆⊃ ℘⊗  ℑ∩  ⊕⊗∏ ℘  ⊃ ∉∈ � ϒ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

 ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ √⊃ ℜ  ℑ  ⊃ ∉∈ � Φ℘ ∉Ξτ �⊃ ∠  ∉√⊃ ⊗ ⊕⊗∪⊕  ⊕ ∉ 

∅∉⊆ ℑ∈ ℑ∈∩ ⊂⊕ Α ⋅⊃  ∪ ∪⊕∅ ⊂∉⋅⊃ ∈∩ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ℑ ℘  ∉  ∪⊕ 

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

∅ ⊃ ⊕⊗ℑ  ⋅∉  ∠  ⊃ ∈∩  Κ � ℑ∈⊗ Κ � � × ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈∉∅ ∪⊕ 

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

 ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅  ∏ ∠∠∉  ⊃ ∈∩  ∧  ⊕⊆ ℑ∈⊗  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ 

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

∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕ ⊃ ℘ ∉∈  ℑ∈ � ∪ℑ ⊃  ∉  ℑ∧ � Κ � ℑ∈⊗ Κ � ℑ  ⊕ 

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

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

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



Φ ιγ .1  ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ ⊗ ∧∈ℑ⊆⊃ ℘⊗  ℑ∩ ⊕⊗ ∏ ℘  ⊃ ∉∈ 

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

 ⊃ ∉∈ �ℜ∏  ∪⊕√⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅ ∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕⊃   ⊕ ⊂ ∅⊕¬ ⊃   �♥∈ ⊗ ∧2 

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

 ∧  ⊕⊆∉∅ ∠ ⊃ ∠ ⊕ ⊂ ⊃ ∈⊕  ∉ ∪ℑ√⊕℘ ⊕   ℑ ⊃ ∈ ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ 
≈� � � � 

3  ΜΕ ΧΗΑΝΙΣ Μ ΟΦ ∆ ΨΝΑ ΜΙΧ ∆ Ρ ΑΓ Ρ Ε ∆ ΥΧ2 

ΤΙΟΝ 

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

⊗  ℑ∩  ⊕⊗∏ ℘  ⊃ ∉∈ ⋅ℑ  ⊗ ∉∈⊕  ∪ ∉∏ ∩∪ ⁄≥ϒ2�  ∧∠ ⊕ ⊗ ⊃  ⊕ ℘  

 ∪⊕ ℑ ℑ∠∠ ℑ  ℑ  ∏ � × ∪⊕  ⊕  ⊗ ⊕ √⊃ ℘ ⊕ ℘ ∉∈ ⊃    ∉∅ ⊕¬℘ ⊃  ⊕ 2 

⊆⊕∈  ∧  ⊕⊆ � √⊃ ℜ  ℑ  ⊃ ∉∈2 ⊆⊕ ℑ  ∏  ⊃ ∈∩  ∧  ⊕⊆ �  ∪⊕ ℑ  2 

⊗  ⊃ √⊃ ∈∩  ∧  ⊕⊆ � √⊕   ⊃ ℘ ℑ ⊂ ∅∉ ℘ ⊕ ⊕¬⊕   ⊃ ∉∈  ∧  ⊕⊆ ∉∅ ∅  ⊕  

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

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

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

ℑ∈⊗⊕¬ ⊕  ∈ℑ ⊂∅  ⊃ ℘  ⊃ ∉∈ ℑ∈∩⊕ ⊂ ℑ∈⊗ ∪⊕℘ ∉∪⊕  ⊃ ∉∈ �⊕  ℘ ≈� � � � 

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

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

∅  ∉⊆  ∉⊆⊕ ⊆⊃ ∈⊕ � × ∪⊕ ⊆ℑ ⊃ ∈  ⊕  ∏ ⊂  ∉∅ ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈ 

ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

3 . 1  Στρεσσ 2σ τραιν ρελατιονσηιπσ οφ νατιϖε βεηαϖ ιορ 

ον δψναµιχ σηεαρ 

→∏⊆⊕  ∉∏ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ ⊕  ∏ ⊂   ∪∉⋅  ∪ℑ   ∪⊕⊕ ∅ 2 

∅ ⊕ ℘  ∉∅ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊕¬⊕   ⊃ ∉∈ ⊃  ∉  ⊕⊗∏ ℘ ⊕  ∪⊕  ⊃ ∩ ⊃ ⊗ ⊃  ∧ ∉∅ 

 ∪⊕ℜ∏ ⊂⊄  ∉ ⊂ ⊃ ⊗ℑ∈⊗⊃   ∪⊕ ℑ    ⊕∈∩  ∪�ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ 

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

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

⊃  ∪⊕ ∠ ∉⋅⊗ ⊕ ⊃  ∉∈ ∉ ⊕ ⋅∪∉ ⊕ ⊆∉ ⊃   ∏  ⊕ ℘ ∉∈ ⊕∈ ω ℘ ⊃  

�� � � × ∪⊕ ⊗ ∧∈ℑ⊆⊃ ℘℘ ⊃  ℘ ∏⊆  ℑ∈℘ ⊕ ℑ  ⊕ ∪ℑ  ∪⊕ √⊃ ℜ  ℑ 2 

 ⊃ ∉∈ ∅  ⊕∇∏ ⊕∈℘ ∧ φ � �� ♦∨ �  ∪⊕ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ Α � � ��� 

⊆ ⊆ �♥∈  ∪ ⊃ ℘ ⊃  ℘ ∏⊆  ℑ∈℘ ⊕  ∪⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ℑ  ⊕⊃ ∈  ℑ  ∏ 2 

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

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

Φ ιγ .2  ≥∪⊕ ℑ ∅∉ ℘ ⊕ √⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈℘ ∏  √⊕ ∉∅ ℜ∏ ⊂⊄  ∉ ⊂ ⊃ ⊗ 

⊃ ∈   ℑ  ⊃ ℘ 2⊗ ∧∈ℑ⊆⊃ ℘℘ ∉⊆∠ℑ  ⊃  ∉∈ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ 

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

∠ ⊂⊕ ∪ℑ  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ⊂ℑ  ∩⊕ ∪⊕ ℑ    ⊕∈∩  ∪� 

3 .2  Χηανγεσ οφ σηεαρ στρενγτη Σ , χοηεσ ιον χ ανδ 

εξτερναλ φριχτιον ανγλε 5 

× ∪⊕ ⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂  ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ ⊗ ∧2 

∈ℑ⊆⊃ ℘∅∉ ℘ ⊕ ℘ ℑ∈ ℘ ∪ℑ∈∩ ⊕  ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ℜ ⊕∪ℑ√⊃ ∉ ∉∅ 

ℜ∏ ⊂⊄  ∉ ⊂ ⊃ ⊗ℑ∈⊗⊃⊆∠  ∉√⊕ ∪⊕∅ ⊂∏ ⊃ ⊗ ⊃  ∧ ∉∅ℜ∏ ⊂⊄  ∉ ⊂ ⊃ ⊗� ♣⊕∈2 

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

 ∪⊕ ℑ    ⊕∈∩  ∪⊃ ��� ∗ ��� � × ∪⊕℘ ∉∪⊕  ⊃ ∉∈ χ ⊃ ∪ℑ ⊂ ∅∉∅ 

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

℘  ⊕ ℑ  ⊕� � ��β ∉ �� � ��β � ∪⊕∅∉⊆⊕  .  ⋅ℑ ⊂ ⊂ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⊃  

  ⊕ ⊕ ⊂� ∪⊕⊂ℑ   ⊕  .  ⋅ℑ ⊂ ⊂ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⊃  ⋅∉∉⊗� × ∪⊕⊂ℑ  ∩ ⊕  

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

⊕ ∅ ∅ ⊕ ℘ ∉∅ ∪⊕ ⊗ ∧∈ℑ⊆⊃ ℘∠∉⋅⊕ ∉∈  ∪⊕ ⊗  ℑ ∩  ⊕⊗∏ ℘  ⊃ ∉∈ ∉∅ 

ℜ∏ ⊂⊄  ∉ ⊂ ⊃ ⊗⊃  ≈� � 

3 .3  Ινφλυενχε οφ ϖ ιβρατιον φρεθυενχψ φ ανδ αµ πλι2 

τυδε Α το σηεαρ στρενγτη 

″ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪ ∅  ⊕ ∇∏ ⊕∈℘ ∧ φ �ℑℜ∉√⊕ �� ♦∨� ℑ∈⊗ 

 ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ Α �ℑℜ ∉√⊕ � ��� ⊆ ⊆� ∪ℑ√⊕ 

∈∉∉ℜ√⊃ ∉∏ ⊕ ∅ ∅ ⊕ ℘  ∉∈  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅  ∪⊕ ℑ    ⊕∈∩  ∪ 
Σ �ℜ∏  ∪⊕ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕. ⊕ ∅ ∅ ⊕ ℘ ⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪⊕ ∅  ⊕ 2 

∇∏ ⊕∈℘ ∧.  ≈� � 

3 .4  ςιβρατιον λ ιθυεφαχτιον ανδ ϖ ιβρατιον τρανσπορ2 

τατιον ον δεµ ολιτιον οφ βλοχκαγε οφ χονϖεψ ινγ 

πιπελινε 

• ∪⊕∈  ∪⊕ ⋅ℑ  ⊕ ℘ ∉∈ ⊕∈ ⊃ ∈  ∪⊕ ℑ⊆∠ ⊂⊕⊃ ℘ ⊂∉ ⊕ ∉ 

 ℑ  ∏  ℑ  ⊃ ∉∈ �ℑ ∅  ⊕ ⊕¬⊕   ⊃ ∈∩  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∈  ∪⊕ ℜ ⊂∉℘ ⊄2 

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

 ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊂ ⊃ ∇∏ ⊕ ∅ ℑ ℘  ⊃ ∉∈ ⋅⊃ ⊂ ⊂ ℘ ∉⊆⊕ ∉∏ ⋅⊃  ∪ ⊃ ∈ � ∗ �� 

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

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

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

 ∪⊕ℜ ⊂∉℘ ⊄ℑ∩⊕℘ ∉⊆⊕ ∅  ∉⊆  ∪⊕ ⊆ℑ∈∏ ℑ ⊂ ℑ⊆∠ ⊃ ∈∩�ℜ∏   ∪⊕ 

√⊃ ℜ  ℑ  ⊃ ∉∈   ℑ∈ ∠∉  ℑ  ⊃ ∉∈ ℘ ℑ∈ ℘ ℑ∏  ⊕ ∪⊕ ⋅∪∉ ⊂⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂  

 ∉ √⊃ ℜ  ℑ  ⊕ ⊃ ∈  ∪⊕ ℜ ⊂∉℘ ⊄ℑ∩ ⊕ ⊂∉℘ ℑ ⊂ ⊃  ∧  ∉ ⊗ ⊕⊆∉ ⊂ ⊃  ∪  ∪⊕ 

ℜ ⊂∉℘ ⊄ℑ∩⊕ ≈� � 

♥∈ ℑ ⋅∉ ⊗�  ∪⊕ ⊗∧∈ℑ⊆⊃ ℘ℑ ℘  ⊃ ∉∈ ℘ ℑ∈ ∩  ⊕ ℑ  ⊂∧ ⊗ ⊕ 2 

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

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

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

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

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

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

∠ ∉ ⊃ ∈∉∅ √⊃ ⊕⋅ ⋅⊕ ∪ℑ√⊕  ∪∉⋅∈  ∪⊕ ∠  ∉ℜ ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅  ∪⊕ 

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

4  ∆ΙΣΧΥΣΣΙΟΝ ΟΝ ΜΕΧΗΑΝΙΣ Μ ΟΦ ∆ ΨΝΑ ΜΙΧ 

∆ Ρ ΑΓ Ρ Ε ∆ ΥΧΤΙΟΝ 

≥⊃ ∈℘ ⊕ ∪⊕∅ ⊃ ⊂ ⊂ ⊃ ∈∩ ⊆⊃ ∈⊃ ∈∩ ⊆⊕  ∪∉⊗ ℑ  ⊕√⊕  ∧  ∏ ⊃  ℑℜ ⊂⊕ 

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

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

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

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

∪∉⋅⊕ √⊕ �⊃  ⊆∏ ℘ ∪  ∪⊕  ℑ⊆⊕ ℑ  ∪⊕  ⋅∉ 2∠∪ℑ  ⊕ ∅ ⊂∉⋅ � 

# � � � # ∂ ∉ ⊂1��  λ 1�   ∞¬∠⊕  ⊃⊆⊕∈ℑ∈⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ⊗ ∧∈ℑ⊆⊃ ℘⊗  ℑ∩  ⊕⊗∏ ℘  ⊃ ∉∈ ⊃ ∈ ∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕  ℑ∈ ∠∉  ℑ  ⊃ ∉∈



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

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

℘ ∉∈℘  ⊕  ⊕ � ⊆∉√⊕ ⊃ ∈ ∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕ ⊂ ⊃ ⊄⊕ ℑ ℜ∉  ⊂⊕ 2℘ ∉ ⊄ � × ∪⊕ 

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

√⊕   ⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∏  ∅ ℑ℘ ⊕ ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ♥℘ ℑ∈ 

ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ⊂∧ ℜ ⊕ ⊗ ⊃ √⊃ ⊗ ⊕⊗⊃ ∈ ∉  ⋅∉  ⊕ ∩ ⊃ ∉∈� ∪⊕  ∏ℜ 2 

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

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

⊃ ∈℘  ⊕ ℑ  ⊕ ℘ ∉∈  ℑ∈ ⊂∧ ∏∈ ⊃ ⊂⊃  ⊕ ℑ ℘ ∪⊕  ∪⊕√⊕ ⊂∉℘ ⊃  ∧ ∉∅ ∪⊕ 

℘ ∉ ⊕∅ ⊂∉⋅ ≈� � 

Φ ιγ .3  ⁄∧∈ℑ⊆⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ ℜ∉  ⊂⊕ 2℘ ∉ ⊄ ⊆∉ ⊃ ∉∈ ℑ∈⊗ 

⊃  √⊕ ⊂∉℘ ⊃  ∧ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 
� ) °⊃ ∠ ⊕ ⋅ℑ ⊂ ⊂�� ) ′∉   ⊂⊕ 2℘ ∉  ⊄ � 

� ) ⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ⊂ ⊃ ∈⊕∉ ∅ √⊕ ⊂∉℘ ⊃  ∧ �� ) ≥∏ℜ  ⊃ ⊗ ⊃ ℑ  ∧ ⊂ℑ ∧⊕ 

  ϒ  ∏⊆⊕ ℑ  ℑ∈⊗ ∉⊆ ∅ ⊂∉⋅ ℜ ∉⊗∧ ∅ ⊂∉⋅⊃ ∈∩ ℑ ℑ ∅ ⊃ ¬⊕⊗ 

√⊕ ⊂∉℘ ⊃  ∧ ⊃ ∈  ∪⊕ ∏ℜ ⊕� ∪⊕∈ ℑ ⊂ ⊂ ∪⊕∅∉ ℘ ⊕  ⋅∪ ⊃ ℘ ∪ ℑ  ⊕⊕¬2 

⊕   ⊕⊗∉∈ ℑ ℘ ⊕   ℑ ⊃ ∈ ∏∈⊃ ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗� 

Φ φ = 
∆ 

� ≅ 
⊗π 
⊗ξ 

⋅∪⊕  ⊕ Φ φ ⊃  ∪⊕ ∅ ⊂∉⋅⊃ ∈∩  ⊕  ⊃   ℑ∈℘ ⊕ � ⊃⊆⊃ ⊂ℑ  ∉ Σ� � 

 ⊕ ∅ ⊕  ⊃ ∈∩ ∉  ∪⊕∅∉ ℘ ⊕ ∉∈  ∪⊕ ∏∈⊃ ℑ  ⊕ ℑ ∉∅⊃ ∈ ⊕  ∈ℑ ⊂ ∠ ⊃ ∠ ⊕ 

⋅ℑ ⊂ ⊂ � ∆�� ⊃  ∪⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ℑ⊗ ⊃ ∏ ∉∅ ∪⊕℘ ⊃  ℘ ∏ ⊂ℑ  ∏ℜ ⊕� 

⊗π�⊗ξ ⊃  ∪⊕√ℑ  ⊃ ∉∏  ℑ  ⊃ ∉ ∉∅ ∪⊕ ∠  ⊕   ∏  ⊕ℑ ⊂∉∈∩∅ ⊂∉⋅2 

⊃ ∈∩ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � 

× ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈   ℑ  ⊕  ∪ℑ  ∪⊕∅ ⊂∉⋅⊃ ∈∩ ⊕  ⊃   ℑ∈℘ ⊕⊃  

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

 ∏ℜ ⊕ ℑ∈⊗ ∪⊕ ∠  ⊕   ∏  ⊕ π � 

• ⊕ ℘ ℑ∈  ∏⊆ ⊆ℑ  ⊃  ⊕  ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∉∅ ⊗ ∧∈ℑ⊆⊃ ℘ 

⊗  ℑ∩  ⊕⊗∏ ℘  ⊃ ∉∈ ℑ ∅∉ ⊂ ⊂∉⋅� 

�� ♣⊕∈⊕  ℑ ⊂ ⊂∧  ∪⊕∠ ⊃ ∠⊕ ⊂ ⊃ ∈⊕  ℑ∈ ∠∉  ℑ  ⊃ ∉∈ ∉∅   ∏ ℘ 2 

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

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

∅ ℑ√∉ ℑℜ ⊂⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈∅∉√⊃ ℜ  ℑ  ⊃ ∉∈ ⊂ ⊃ ∇∏ ⊕ ∅ℑ ℘  ⊃ ∉∈ � ♥∅  ∪⊕ 

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

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

 ∏  ∠⊕∈⊗ ⊕⊗∉∠ℑ   ⊂∧  ∏  ∠⊕∈⊗ ⊕⊗� ∞¬∠⊕  ⊃⊆⊕∈ ∪ℑ√⊕⊃ ∈2 

⊗ ⊃ ℘ ℑ  ⊕⊗ ∪ℑ   ∪⊕ ∪⊕ ℑ    ⊕∈∩  ∪⊃ √⊕  ∧ ⊆ℑ ⊂ ⊂ ℑ∈⊗ ⊕∈⊗  

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

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

�� ∞¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂   ∏⊗ ∧ ∪ℑ√⊕  ∪∉⋅∈  ∪ℑ  ∪⊕ √⊃ 2 

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

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

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

ℑ∈⊗ ∠ ⊃ ∠ ⊕ ⋅ℑ ⊂ ⊂� 

�� × ∪⊕ ⋅ℑ√⊕ ⊆∉ ⊃ ∉∈ ∉∅ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  ⊗ ⊕ ⊂ℑ∧  ∪⊕ 

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

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

 ∪⊕ ⊗  ℑ∩ ∉∅⊂ℑ⊆⊃ ∈ℑ ∅ ⊂∉⋅ � 

�� × ∪⊕ ⋅ℑ√⊕ ⊆∉ ⊃ ∉∈ ∉∅ ℜ∉∏∈⊗ ℑ  ⊃ ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕ 

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

∅ ⊂∉⋅ ℑ∈⊗ ∪⊕ ∪⊕ ℑ    ⊕  ∉∈  ∪⊕ℜ∉∏∈⊗ ℑ  ∧  ∏  ∅ℑ ℘ ⊕� ϒ 

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

 ∪⊕ ℑ    ⊕  ℑ℘  ⊃ ∉∈ � 

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

℘  ⊕ ℑ  ⊕⊗ ∪ ⊃ ℘ ⊄∈⊕  ℑ∈⊗ √⊕ ⊂∉℘ ⊃  ∧ ∉∅  ∪⊕  ∏ℜ  ⊃ ⊗ ⊃ ℑ  ∧ ⊂ℑ∧⊕  

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

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

∩ ⊕  ∪⊕ ⊗  ℑ∩ ⊕⊗∏ ℘  ⊃ ∉∈ � 

�� ⁄⊃ ∅ ∅ ⊕  ⊕∈∅  ∉⊆  ∪⊕ ∠ℑ   ⊃ √⊕  ⊕⊗∏ ℘  ⊃ ∉∈ ∉∅  ⊕  ⊃  2 

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

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

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

⊆ℑ  ⊕  ⊃ ℑ ⊂∏∠⋅ℑ  ⊗  ∉ ⊗ ⊕∠ℑ   ∅  ∉⊆  ∪⊕ ⋅ℑ ⊂ ⊂ ⊃ ⊗ ⊕  ∉  ⊕ 2 

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

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

 ∪⊕ ⊗  ℑ∩� 

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

∉∅ ∠∉⋅⊗ ⊕ �  ∪⊕  ⊕⊆⊃ 2⊃ ∈⊗∏    ⊃ ℑ ⊂ ⊕¬∠⊕  ⊃ ⊆⊕∈  ∉∅ ⊗  ℑ∩ 

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

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

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

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

 ∪⊕ ℘ ℑ∠ ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅   ℑ∈ ∠∉  ℑ  ⊃ ∉∈  ⊃  ⊕  ℜ ∧ �� � � ♥⊃  

∉ℜ√⊃ ∉∏  ∪ℑ  ∪⊕ ⊗  ℑ∩  ⊕⊗ ∏ ℘  ⊃ ∉∈ ∉∅ √⊃ ℜ  ℑ  ⊃ ∉∈ ∪ℑ  ⊕ 2 

⊆ℑ  ⊄ℑℜ ⊂⊕⊕ ∅ ∅ ⊕ ℘  ∉∈ ∠∈⊕∏⊆ℑ  ⊃ ℘  ℑ∈ ∠∉  ℑ  ⊃ ∉∈ � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ≡ ♦ ϒ →♣ ≡⊕ 2∧⊃ ∈ �ƒ⊂∏ ⊃ ⊗ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃ ∉ ∅⊂∉∉ ⊕∉ ⊕ℑ∈⊗⊃  ℘ ⊂ℑ  2 

 ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ∧  ⊕⊆ℑ  ⊃ ℘℘ ⊂∏   ⊕  ⊆⊕  ∪∉⊗ ≈♠  � ↑ ⊕  ℑ ⊂ ↑⊃ ∈⊕� 

�⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ↔∝ ϒ →♣ ≠ ∏ 2 ∪⊕ ∈∩� ≥ ∏ ⊗ ∧ ℑ∈⊗ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∈ ∠  ∉⊆∉ ⊃ ∈∩ 2 

⊂∉⋅  ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ∉∅ ⊗  ℑ⋅⊃ ∈∩ ∅ ∉ ℘ ∉∪ ⊕  ⊃ √⊕ ∉ ⊕ ≈ ♠ � ↑ ⊕  ℑ ⊂ 

↑⊃ ∈⊕��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ↑ ∞♥ ≠ ∏ℑ∈⊗ ƒ ϒ →♣ °⊃ ∈∩�≤ ϒ ° • ϒ °≤ ⊆⊕  ∪ ∉⊗ℑ∈⊗ℑ∠∠ ⊂ ⊃ 2 

℘ ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊃ ∩∪    ℑ ⊃ ∈ ⊗ ∧∈ℑ⊆⊃ ℘ ⊕  ≈♠  � ∂⊃ ℜ  ℑ  ⊃ ∉∈ � ↑ ⊕ ℑ 2 

 ∏  ⊕⊆⊕ ∈ℑ∈⊗ ⁄ ⊃ ℑ∩∈∉ ⊃ � �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � � ������� � �� � 

�� � 

≈�  °∞→♣ °⊕ ⊃ 2∨∪⊕ ∈ � × ∪⊕ √⊕ ℘  ∉ ⊆⊕  ∪∉⊗ ∉ ∅ ∉∈2⊂ ⊃ ∈⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ 

ℜ ℑ ⊂ℑ∈℘ ⊕≈♠  � ∂⊃ ℜ  ℑ  ⊃ ∉∈ ↑ ⊕ ℑ  ∏  ⊕⊆⊕ ∈ℑ∈⊗ ⁄ ⊃ ℑ∩∈∉ ⊃ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ≡ ♦ ϒ ↓ ♠ ⊃ 2∧∏ ℑ∈ � ∞¬   ℑ ℘  ⊃ ∉∈ ∉∅   ℑ∈ ⊃ ⊕ ∈⊃ ∈∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈ 

⊆ℑ ℘ ∪ ⊃ ∈⊕  ∧ ⊗ ⊃ ℑ∩∈∉ ⊃  ≈♠ � ∂⊃ ℜ  ℑ  ⊃ ∉∈ � ↑ ⊕ ℑ  ∏  ⊕⊆⊕ ∈ℑ∈⊗ 

⁄ ⊃ ℑ∩∈∉ ⊃ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ← ♥∝ ≠⊃ 2 ⊕ ∈ � ⁄ ⊃  ℘ ∏   ⊃ ∉∈ ∉∈ ℑ⊆∠ ⊂ ⊃  ∏ ⊗ ⊕ ∉ ∅ ⊗ ℑ⊆∠ ⊕ ⊗∅  ⊕ ⊕ √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ≈♠  � ∂⊃ ℜ  ℑ  ⊃ ∉∈ � ↑ ⊕ ℑ  ∏  ⊕⊆⊕ ∈ℑ∈⊗ ⊗ ⊃ ℑ∩∈∉ ⊃ ��⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ↑ ∞→♣ ≡⊃ 2∪∉∏� ↑ ℑ ℘ ∪ ⊃ ∈⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ⊆∉∈⊃  ∉ ⊃ ∈∩ ∏  ⊃ ∈∩∅∏ ∨∨∧ 

 ⊕   ⊆⊕  ∪ ∉⊗≈♠  � ∂⊃ ℜ  ℑ  ⊃ ∉∈ � ⊆⊕ ℑ  ∏  ⊕⊆⊕ ∈ℑ∈⊗ ⁄ ⊃ ℑ∩∈∉ ⊃ � 

�⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � �������� ��� � �� � 

≈�  ♦ ∝ ϒ →♣ ⁄ ⊃ 2 ∪ ℑ∈ � ≤ ∉  ℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃  ∅ ∉ ℑ∈∩ ⊂⊕ 

⊆∉⊗ ∏ ⊂ℑ  ⊕ ⊗ ⊃ ∩∈ℑ ⊂ ≈♠ � ∂⊃ ℜ  ℑ  ⊃ ∉∈ � ↑ ⊕ ℑ  ∏  ⊕⊆⊕ ∈ℑ∈⊗ ⁄ ⊃ 2 

ℑ∩∈∉ ⊃ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � �������� � �� � �� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

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


