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

Α νεω λοοκ ατ Υ 2π Η διαγραµ ( ∇ ) 
) ) ) ϒ⊂ ⊂ 2⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ∅∉ ↑2 ♦� ↓  ∧  ⊕⊆ 

≠ 

← ♥∝ ♦ℑ ⊃ 2¬ ⊃ ℑ�刘海霞� � ≡ ♦ ϒ →♣ ≤∪∏ ℑ∈2∅∏ �张传福� � ≡ ∞→♣ ⁄⊕ 2 ⋅⊕∈�曾德文� 

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

≤∪ℑ∈∩  ∪ℑ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ϒ ∈⊕⋅ √⊃ ⊕⋅∠∉ ⊃ ∈∉ ∅ ℘ ∉⊆∠∏  ⊕ ∠  ∉∩  ℑ⊆ ∠∉∏ ℜ ℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ ⋅ℑ  ∠  ∉∠∉ ⊕ ⊗ ∉∈   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆� ϒ⊂ ⊂ 

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ℑ∈⊗ℑ ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊆⊕  ∪ ∉⊗ ⋅⊕  ⊕∏  ⊕ ⊗ ∉ ∠ ⊂∉  Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆∅ ∉ ↑2 ♦ � ↓  ∧  ⊕⊆ℜ ℑ  ⊕ ⊗∉∈  ∪⊕ ∪ ⊕ ⊆∉2 

℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ⊗ ℑ  ℑℜ ℑ  ⊕ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗� ϒ∈⊗ ℑ ∈⊕⋅ ⊆⊕  ∪ ∉⊗) ) ) ℑ  ⊃  ∪⊆⊕  ⊃ ℘ 2∩ ⊕ ∉⊆⊕   ⊃ ℘ ⊆⊕  ∪∉⊗ ⊃  ∏  ⊕ ⊗  ∉  ∉ ⊂√⊕ ∈∉∈⊂ ⊃ ∈⊕ ℑ ⊕ ∇∏ ℑ  ⊃ ∉∈ 

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

√⊕ ∈ ⊃ ∉∈ ℑ∈⊗℘ ℑ∈ ⊕ ¬ ⊕ ∈⊗ ∉ ⊆∏ ⊂  ⊃ 2℘ ∉⊆∠ ∉∈⊕ ∈ℑ ⊂ ⊂ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ∏ ℘ ∪ ℑ  ↑2⊂ ⊃ ∩ ℑ∈⊗ 2 ♦ � ↓  ∧  ⊕⊆ � 

[ Κεψ ωορδσ] °∉∏  ℜ ℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ �ℑ ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊆⊕  ∪∉⊗�ℑ ⊂ ⊂ 2⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ �∈∉∈⊂ ⊃ ∈⊕ ℑ ⊕ ∇∏ ℑ  ⊃ ∉∈ ∩  ∉∏∠� °ℜ 2 ♦ � ↓  ∧  ⊕⊆ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

°∉∏  ℜ ℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ ∪ℑ ℜ ⊕ ⊕∈ ⋅⊃ ⊗ ⊕ ⊂∧ ∏  ⊕⊗⊃ ∈ ⊆ℑ∈∧ 

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

 ⊃ ⊗ ⊕  ℑℜ ⊂∧  ⊕⊗ ⊃ ∉∏ ℑ∈⊗℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗� ≥∉ ℘ ∉⊆∠∏  ⊕ ℑ ⊂∩∉2 

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

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

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

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

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

 ⊃ ∉∈ � � ≥ ⋅⊕⊗ ⊕∈ � × ∪⊕ ⊆∉⊗ ℑ  ℑ� ƒ ℑ∈℘ ⊕� ƒ ϒ ≤ × �ƒℑ 2 

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

≤ℑ∈ℑ⊗ ℑ� ♦≥≤ � ƒ⊃ ∈⊂ℑ∈⊗� ↑ × ⁄ϒ × ϒ � ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ 

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

× ♦ ∞″ ⁄ϒ≥ � ♣⊕ ⊆ℑ∈ � ≤≥♥″ ↓� ↑ ∉∈ℑ  ∪� ϒ∏    ℑ ⊂ ⊃ ℑ� 

⊕  ℘� × ∪⊕ ∏ ∠ 2 ∉ 2⊗ ℑ  ⊕ ⊃ ∈∅∉⊆ℑ  ⊃ ∉∈ ℑℜ ∉∏  ∪⊕⊆ ℘ ℑ∈ ℜ ⊕ 

ℜ  ∉⋅ ⊕⊗∉∈ ♥∈ ⊕  ∈⊕  � 

♦∉⋅⊕ √⊕ �  ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ °∉∏  ℜℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ ⊃ ⊂ ⊃ ⊆⊃  ⊕⊗ 

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

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

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

♥∈ ∅ ℑ℘  � ∪⊕ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕⊃ ∏∈⊃ ∅∉⊆ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ 

 ∉ ⊆⊃ ∈⊃⊆∏⊆ ♣⊃ ℜℜ  ⊕∈⊕  ∩∧ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕� ℑ ⊂ ⊂  ∪⊕  ∠⊕ ℘ ⊃ ⊕  

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

  ℑℜ ⊂⊕ ⊕∩ ⊃ ∉∈ ∉∅ ∉ ⊂∏  ⊃ ∉∈ ⊃ ∈  ⊕ ℑ⊗∉∅ ⊕∩ ⊃ ∉∈∉∅⊃ ∈⊗ ⊃ √⊃ ⊗∏ 2 

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

ℜ ⊕ ⊄∈∉⋅∈ �♥ ⊂⊕ ℑ⊗  ∉  ∪⊕⊕¬ ⊕∈ ⊃ ∉∈ ∉∅ ∪⊕  ℑℜ ⊂⊕ℑ  ⊕ ℑ 

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

⊂∧  ⊕ √⊕  ⊕∅∉ ↑2⊂ ⊃ ∩ ℑ∈⊗ 2 ♦ � ↓  ∧  ⊕⊆ � 

ƒ ∝ ⊕ ℑ ⊂ ≈� � � ⊃ ∈  ∉⊗ ∏ ℘ ⊕⊗ ⊃⊆∏ ⊂  ℑ∈⊕ ∉∏ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ⊃ ∈ ∉  ∪⊕ ∠ ⊂∉  ⊃ ∈∩ ∉∅ Υ 2∠♦ ⊗ ⊃ ℑ ∩  ℑ⊆ ∅∉ ≤∏ 2 

→♦ � 2♦ � ↓ ℑ∈⊗ ≤∏ 2≤⊂ � 2 ♦ � ↓  ∧  ⊕⊆� • ⊃  ∪  ∪⊕ ∈⊕⋅ 

⊃ ⊗ ⊕ ℑ�ℑ ⊂ ⊂ ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ℑ ℑ  ⊕ ℑ⊄⊕∈ ⊃ ∈ ∉ ℑ ℘ ℘ ∉∏∈ ⊃ ⊆∏ ⊂  ℑ 2 

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

∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℑ  ⊕ ℑ ℜ ⊕  ⋅⊕ ⊕∈  ∉ ⊂ ⊃ ⊗ ℑ∈⊗ ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕ ⊃ ∈2 

  ⊕ ℑ⊗∉∅ℑ  ⊕ ℑ ∉ ∅⊃ ∈⊗ ⊃ √⊃ ⊗∏ ℑ ⊂ ⊗ ⊃   ∉ ⊂√⊕⊗ ∠ ⊕ ℘ ⊃ ⊕ � ↑ ℑ∈∧  ⊕ 2 

 ⊕ ℑ  ℘ ∪⊕   ≈� � � ⊕¬ ⊕∈⊗  ∪ ⊃  ⊆⊕  ∪∉⊗ ∉ ∉ ∪⊕  ⊆⊕  ℑ ⊂ 2⊂ ⊃ ∩ 2 

ℑ∈⊗ ∧  ⊕⊆ � • ϒ →♣ ≈� ∪ℑ√⊕ ⊕   ℑℜ ⊂ ⊃  ∪⊕⊗ ℑ ∩ ⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ 

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

 ∪⊕ ⋅∉ ⊄ ⊆ℑ⊗ ⊕ℑ ∩  ⊕ ℑ ℘ ∉∈  ⊃ ℜ∏  ⊃ ∉∈  ∉ ∪⊕ ∪⊕ ⊆∉⊗ ∧2 

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

ℑ  ⊕  ⊃ ⊂ ⊂ ⊂ ⊃⊆⊃  ℑ  ⊃ ∉∈∅∉∠ ⊂∉  ⊃ ∈∩  ∪⊕ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆� 

ƒ⊃    � ∪⊕⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∉∅ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕ ⊃ ∈∉℘ ⊂⊕ ℑ � 

≥⊕ ℘ ∉∈⊗� ∪⊕∠ ⊂∉∠  ∉℘ ⊕⊗∏  ⊕  ⊃ ⊂ ⊂ ⊗ ⊕ ∠ ⊕∈⊗ ∉∈ ⊕¬∠ ⊕  ⊃ ⊕∈℘ ⊕ 

⊃ ∈  ⊕ ℑ⊗∉∅ ∉∈ ℘ ⊕   ℑ ⊃ ∈ ⊇ ∏⊗ ∩ ⊕⊆⊕∈ � × ∪ ⊃  ⊗� ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘  

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

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

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

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

⊃ ∈∩⊂ ⊃ ∩ℑ∈⊗ ∏ ℘ ∪ ℑ ≤∏≤⊂� � � → ⊃ �≤ → � � � � ℑ∈⊗ℑ∇∏ ⊕ ∉∏  

∠∪ℑ  ⊕� 

♥∈  ∪ ⊃  ⊕  ⊃ ⊕ ∉∅ ∠ℑ∠⊕  � ℑ ∈⊕⋅ √⊃ ⊕⋅∠∉ ⊃ ∈∉∈ Υ 2 

∠♦ ⊃ ∠  ∉∠ ∉ ⊕⊗� ≥⊃⊆∏ ⊂  ℑ∈⊕ ∉∏ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕⊃  

∏  ⊕⊗ ∉ ∠ ⊂∉↑2 ♦ � ↓ ℑ∈⊗ ↑2⊂ ⊃ ∩ ℑ∈⊗ 2 ♦ � ↓  ∧  ⊕⊆ Υ 2∠♦ 

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

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

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

⊗ ⊕ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∧ ∠∉ ⊃ ∈ ⊕⊗∉∏ ℑℜ∉√⊕� ϒ ∩ ⊕∈⊕  ℑ ⊂ ∧  ⊕⊆ ⊃ ∠  ∉2 

∩  ℑ⊆ ⊆⊕⊗ ∉∈ ⊆⊃ ℘  ∉℘ ∉⊆∠∏  ⊕ � ↓∈⊂∧ ⊃ ∈∠∏   ⊃ ∈∩⊂ ⊃   ⊂⊕⊃ ∈2 

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

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

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊗ ⊃ ℑ ∩  ℑ⊆ ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

2  ΑΛΓ ΟΡΙΤ Η Μ ΦΟΡ Μ2 Η 2 Ο ΑΛΛ2Ε ΘΥΙΛΙΒΡΙ2 

Υ Μ Υ 2π Η ∆ΙΑΓ Ρ Α Μ 

2 .1  Πηασε ρυλε αναλψσ ισ 

ϒ⊂ ⊂ 2⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ℑ℘ ℘ ∉ ⊗    ⊃ ℘  ⊂∧ 

⋅⊃  ∪ ∠∪ℑ  ⊕ ∏ ⊂⊕ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕� 

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

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

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



∅∉⊆ ⊃  

φ � � � 5 � Χ ��� 

⋅∪⊕  ⊕ φ ⊃  ∪⊕∈∏⊆ℜ ⊕ ∉∅∅  ⊕ ⊕⊗ ∉⊆ ⊗ ⊕∩  ⊕ ⊕ � 5 ⊃  ∪⊕ 

∈∏⊆ℜ ⊕ ∉∅ ∠∪ℑ  ⊕ ℑ∈⊗ Χ⊃  ∪⊕∈∏⊆ℜ ⊕ ∉∅⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ 

℘ ∉⊆∠∉∈⊕∈ � 

ϒ ∉ ↑2 ♦ � ↓  ∧  ⊕⊆ � ∪⊕  ⊕ℑ  ⊕∅∉∏ ⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ 

℘ ∉⊆∠∉∈⊕∈ � ↑ � ♦ � ↓ ℑ∈⊗ ⊕ ⊂⊕ ℘   ∉∈ � ƒ⊃ ¬ ⊃ ∈∩  ∪⊕ ∠ ℑ 2 

 ℑ⊆⊕  ⊕   ⊕⊆∠⊕  ℑ  ∏  ⊕� ∠  ⊕   ∏  ⊕ ℑ∈⊗ ∪⊕ ∉ ℑ ⊂ ℘ ∉∈℘ ⊕∈2 

  ℑ  ⊃ ∉∈ ∉∅ ⊆⊕  ℑ ⊂ 2ℜ ⊕ ℑ  ⊃ ∈∩ ℑ∇∏ ⊕ ∉∏   ∠⊕ ℘ ⊃ ⊕  ≈ ↑  × �  ∉ 

∞∇∈ � ��� ℘ ℑ∈ ℜ ⊕ ⊃⊆∠ ⊂ ⊃ ∅ ⊃ ⊕⊗ℑ  

φ � � � 5 ��� 

♥∈  ∪⊕  ℑℜ ⊂⊕ℑ  ⊕ ℑ ∉∅ ℑ ∇∏ ⊕ ∉∏  ∉ ⊂∏  ⊃ ∉∈ � 5 � � � ∉ 

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

∠∪ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈ ℘ ⊕   ℑ ⊃ ∈ Υ ℑ∈⊗ ∠♦  ℑ∈∩ ⊕� 

× ∪⊕ ∉ ⊂ ⊃ ⊗ 2 ∉ ⊂∏  ⊃ ∉∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊂ ⊃ ∈⊕⊕¬ ⊃   ℜ ⊕  ⋅⊕ ⊕∈ ∉∈⊕ 

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

∈∏⊆ℜ ⊕ ⊃  � � × ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈⊕¬ ⊃    ℑ⊆∉∈∩  ⋅∉  ∉ ⊂ ⊃ ⊗ 

∠∪ℑ  ⊕ ℑ∈⊗∉∈⊕ℑ ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕ ⋅⊃  ∪ ≈ ↑  × ∉ ∪ ⊕ ⊕ ∉ ⊂ 2 

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

 ⊃ ∉∈ ⊂⊕   ∪ℑ∈ ≈ ↑  × � ∪⊕ ∅  ⊕ ⊕⊗ ∉⊆ ⊗ ⊕∩  ⊕ ⊕ ∈∏⊆ℜ ⊕ ⊃  

∨⊕  ∉� ↓∈  ∪⊕ ℜ ℑ  ⊃ ∉∅ ℑ ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊆⊕  ∪∉⊗ ∠  ∉∠ ∉ ⊕⊗ 

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

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

∠∉ ⊕⊗� 

2 .2  Αναλψσ ισ οφ Πουρβαιξ Υ 2π Η διαγραµ φορ Χυ2 

Η 2 Ο σψσ τεµ 

ϒ⊂  ∪∉∏ ∩∪  ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ °∉∏  ℜ ℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ ⊃ ⊂ ⊃ ⊆⊃  ⊕⊗ 

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

 ⊃ ∉∈ � ƒ⊃ ∩� � ⊃  ∪⊕ °∉∏  ℜℑ ⊃ ¬ ⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ≤∏ 2 ♦ � ↓  ∧ 2 

 ⊕⊆ � 

Φ ιγ .1  °∉∏  ℜℑ ⊃ ¬ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ∅∉≤∏ 2 ♦ � ↓  ∧  ⊕⊆ 

� α ι � �� � � ⊆∉ ⊂�←� Τ � ��� ↔ �

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

∉ℜ  ℑ ⊃ ∈⊕⊗���  ∉ ⊂ ⊃ ⊗∠∪ℑ  ⊕ ℑ ≤∏� ≤∏ � ↓ � ≤∏↓ ℑ  ⊕⊃ ∈ ⊕ 2 

∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕  ℑ ∠∉ ⊃ ∈  α , β , χ , 

δ , ε ��� ℑ  ∉   ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈  ∏ ℘ ∪ ℑ ∠ ∉ ⊃ ∈  α ℑ∈⊗ ε � 

⋅∪ ⊃ ℘ ∪  ⊕ ∠  ⊕  ⊕∈  ⋅∉ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∉ ⊃ ∈ ℜ ⊕  ⋅⊕ ⊕∈ ≤∏� 

≤∏ � ↓ ℑ∈⊗ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕�⊃ ⊆⊕ ℑ∈ ∪ℑ  ∪⊕  ⊕ℑ  ⊕ ⋅∉ 

 ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ���  ∪⊕  ⊕⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

⊂ ⊃ ∈⊕ ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊃ ∈  α ℑ∈⊗ β � ⋅∪ ⊃ ⊂⊕⊃ ⊃ ∈∉ ∉ ℜ ⊕ 2 

 ⋅⊕ ⊕∈ ∠∉ ⊃ ∈  ε ℑ∈⊗ β � ♥℘ ℑ∈ ℜ ⊕ ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗  ∪ℑ  ∪⊕ 

∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ∇∏ ⊕ ∉∏   ∠⊕ ℘ ⊃ ⊕  ⊃  ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ � °∉ ⊃ ∈  α 

ℑ∈⊗ β ∪ℑ√⊕ ∪⊕ ℑ⊆⊕ ℑ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕  ≤∏ � � ⋅∪ ⊃ ⊂⊕  ∪⊕ 

∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕ ∅ ∉ ∠∉ ⊃ ∈ ε ⊃  ≤∏↓ � � 
� � 

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

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

ℑ∇∏ ⊕ ∉∏   ∠ ⊕ ℘ ⊃ ⊕  ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊃ ∈  χ ℑ∈⊗ ε � ♥∈ ∅ℑ ℘  � 

 ∪⊕  ⊕⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊂ ⊃ ∈⊕ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊕ ⋅∉ ∠∉ ⊃ ∈ �♥ 

⊃  ∪⊕ ∠∉ ⊃ ∈ δ  ∪ℑ ℘ ∉∈∈⊕ ℘   ∪⊕⊆ � ♥ ⊆⊕ ℑ∈∉∈  ∪⊕ 

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

♦ ≤∏↓ � 
� ℑ∈⊗ ≤∏↓ � � 

� ℑ  ⊕⊕ ∇∏ ℑ ⊂�♥ ⊃ ℑ∈ ⊃ ∈√ℑ  ⊃ ℑ∈∠∉ ⊃ ∈ 

⋅⊃  ∪ ∨⊕  ∉ ∅  ⊕ ⊕⊗ ∉⊆ ⊗ ⊕∩  ⊕ ⊕ ∈∏⊆ℜ ⊕ � 

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

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

2 .3  Σιµ υλτανεουσ εθυιλιβριυµ πρινχιπλε φορ Μ2 Η 2 Ο 

σψσ τεµ 

� � � � �  ∞∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℜ ⊕  ⋅⊕ ⊕∈  ∉ ⊂ ⊃ ⊗ 2ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕  

≥∏ ∠∠∉ ⊕ ∪⊕ ⊆∉   ℑℜ ⊂⊕ ∉ ⊂ ⊃ ⊗∠∪ℑ  ⊕⊃  ↑  � ⋅∪∉ ⊕ 

ℑ ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊃  ⊆ℑ¬ ⊃⊆ℑ ⊂� �  ∪⊕ ℜ ℑ  ⊕  ⊕ ℑ ℘  ⊃ ∉∈ ∅∉ ↑  

℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  

↑ � ω  ♦ � ↓ � µ  ♦ � � ν  ⊕� ρ  ↑  ��� 

× ∪⊕ℑ ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊃  ≈� 

⊂∩� α ↑  
� ρ 

 � Α  ∠♦ � Β Υ � Χ  ��� 

ϒ ∉ ℑ∈∧ ∠∉  ⊃ ℜ ⊂⊕ ⊆⊕  ℑ ⊂ 2ℜ ⊕ ℑ  ⊃ ∈∩ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕  ↑ ℑι 

⊂∩� α ↑ 
ℑι 

� ρ 
ℑι � Α ℑι∠♦ � Β ℑιΥ � Χ ℑι ��� 

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

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

 ∪⊕ ⊕ ℑ℘  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ ℑ ∈⊕⋅ ∉∈⊕� 

ρ  ↑  � � � ω ℑι ♦ � ↓ � µ ℑι ♦ � � ν ℑι ⊕� ρ ℑι ↑ ℑι ��� 

ƒ ∉⊆ ∞∇∈� ��� ∗ ��� ⋅⊕ ℘ ℑ∈ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∪⊕ ℘ ∉∈2 

℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ↑ ℑι �∪⊕  ⊕ ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⊃  ∈⊕ ∩ ⊂⊕ ℘  2 

⊕⊗ � � 

≈ ↑ ℑι  � ⊕¬∠⇔ ≈� Α ℑι 2 Α  �∠♦ � � Β ℑι 2 Β  � Υ � 

� Χ ℑι � Χ  �� ρ ℑι ≅ ⊂∈��⇑ ��� 

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

6 
ι 

µ ι ≈ ↑ ℑι  � ≈ ↑  × ��� 

⋅∪⊕  ⊕ µ ι ⊃  ∪⊕ℑ  ∉⊆ ∈∏⊆ℜ ⊕ ∉∅ ↑ ℑι � 

° ⊕  ∏ ∠∠∉ ⊕ Υ ∉∠♦ �℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ∠♦ ∉ Υ √ℑ ⊂ 2 

∏ ⊕℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗√⊃ ℑ ∞∇∈ � ��� � 

� �� ��  ∞∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∉∅ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕  ⋅⊃  ∪∉∏ ∈∉ 

 ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ 

≤∉⊆∠ℑ  ⊕⊗ ∉ ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℜ ⊕  ⋅⊕ ⊕∈  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ 

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

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

ϒℑ∈∧  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∠∉ ⊃ ∈� Υ �∠♦� ⊃ ∈  ∪⊕  ℑℜ ⊂⊕ ℑ  ⊕ ℑ 

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

↑ ℑι ℑ  ⊕⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ↑ ℑ � ∪⊕ ℜℑ  ⊕ ⊕ ℑ ℘  ⊃ ∉∈ ∅∉ 

↑ ℑ ⊃ � 

↑ � ω ℑ ♦ � ↓ � µ ℑ ♦ � � ν ℑ ⊕� ρ ℑ ↑ ℑ ��� 

ϒ ∉ ↑ ℑι � ∏ℜ   ℑ ℘  ⊃ ∈∩ ∞∇∈ � ��� � 

ρ ℑ ↑ ℑ � ω ℑι ♦ � ↓ � µ ℑι ♦ � � ν ℑι ⊕� ρ ℑι ↑ ℑι ���� 

# � � � # ∂ ∉ ⊂1��  λ 1�             ϒ ∈⊕⋅ ⊂∉∉⊄ ℑ  Υ ∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ � ∇ �



× ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ↑ ℑι ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  ∪⊕ 

∅∏∈℘  ⊃ ∉∈ ∉∅ Υ �∠♦ ℑ∈⊗ ≈ ↑ ℑ  

≈ ↑ ℑι  � ⊕¬∠⇔ ≈� Α ℑι � Α ℑ �∠♦ � � Β ℑι � Β ℑ � Υ � 

� Χ ℑι � Χ ℑ � � ⊂∩ �≈ ↑ ℑ � 
ρ 
ℑ

 ⇑� ρ ℑ ≅ ⊂∈��

���� 

⊂∩�≈ ↑ ℑ � 
ρ 
ℑ

 ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ ∧  ∉ ⊂√⊃ ∈∩ ∞∇∈ � 

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

� Υ �∠♦� � 

♥∈ ∉ ⊗ ⊕  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊃ ∅  ∪⊕ ∠∉ ⊃ ∈ℜ ⊕ ⊂∉∈∩  ∉  ∪⊕ 

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

 ∏  ⊕ ∪ℑ ∈∉  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ ∅∉⊆ � 

ϒ ∉ ℑ∈∧  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ ↑  ϕ � ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕¬∠  ⊕  2 

 ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  

ρ ℑ ↑ ℑ + ω  ϕ ♦ � ↓ + µ  ϕ ♦ � + ν  ϕ ⊕ = ρ  ϕ ↑  ϕ 

���� 

× ∪⊕ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ √ℑ ⊂∏ ⊕ ∅∉⊂∩�≈ ↑ ℑ � 
ρ 

ℑ

  ∪ℑ  ∉ ⊂ ⊃ ⊗ 

↑  ϕ ⋅⊃ ⊂ ⊂ ∈∉∅ ∉⊆ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ 

∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕∇∏ ℑ  ⊃ ∉∈ � 

⊂∩�≈ ↑ ℑ � 
ρ 
ℑ 

 ∪⊕ ∉ � � ≈� Α  ϕ � Α ℑ �∠♦ � � Β  ϕ � 

Β ℑ � Υ � � Χ  ϕ � Χ ℑ �� ρ  ϕ ≅ ⊂∈�� 

���� 

♥∅⊂∩ �≈ ↑ ℑ  
ρ 

ℑ

 �  ∪ ⊕ ∉ � ⊂∩�≈ ↑ ℑ  
ρ 
ℑ

 � ℘ ℑ ⊂ � ∪⊕∈ ∈∉ ↑  ϕ 

∅∉⊆�∉ ∪⊕  ⋅⊃  ⊕ ∪⊕ ∠∉ ⊃ ∈ℜ ⊕ ⊂∉∈∩  ∉  ∪⊕   ℑℜ ⊂⊕ ℑ  ⊕ ℑ 

∉∅ ↑  ϕ � 

2 .4  Χο µ πυτατιον µ ετηοδ 

� � � � �  ϒ∈ℑ ⊂∧ ⊃ ∉∅  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ℑ∈⊗⊃ ∈√ℑ  ⊃ ℑ∈∠∉ ⊃ ∈ 

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

⊃ ⊗ 2 ∉ ⊂ ⊃ ⊗⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊂ ⊃ ∈⊕� ∪⊕  ⊕ ⋅∉∏ ⊂⊗ℜ ⊕ ⋅∉  ⊕ ⊆⊃ ∈ℑ ⊂ 

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

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

∉∏ ∠∪ℑ  ⊕� ∪⊕  ⊕ ℑ  ⊕ ∠∉  ⊃ ℜ ⊂⊕ � �� ∉�   ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ � 

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

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

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

∉ ⋅∉  ∉ ⊂∏  ⊃ ∉∈ ∅∉∞∇∈ � ��� � ′∉ ∪ ∠∉ ⊃ ∈  β ℑ∈⊗ χ ⊃ ∈ 

ƒ⊃ ∩� � ℑ  ⊕   ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ ∅∉ ≤∏ � ↓ � ≤∏↓ ℑ∈⊗ ℑ∇∏ ⊕ ∉∏  

∠∪ℑ  ⊕� °∉ ⊃ ∈  α ℑ∈⊗ ε ℑ  ⊕∅∉≤∏� ≤∏ � ↓ ℑ∈⊗ℑ ∇∏ ⊕ ∉∏  

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

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈  ⊃  ∏ ⊕∈ � ≥∉ 

∪∉⋅  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ∪⊕ ∉ ⊂ ⊃ ⊗ 2ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

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

ℑ∈⊗ χ ℘ ℑ∈ ∈∉ ℜ ⊕  ℑ⊄⊕∈ ℑ   ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∉∅ 

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

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

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

  ℑ  ⊃ ∉∈ ⊃  ⊆ℑ¬ ⊃ ⊆ℑ ⊂� ≤∏ � � ⊃ ∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ ∠∉ ⊃ ∈  α 

ℑ∈⊗ β � ϒ∠ ∉ ⊃ ∈ χ ♦ ≤∏↓ � 
� ⊃  ∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ∈⊗ ℑ  

∠∉ ⊃ ∈ε ≤∏↓ � � 
� ⊃ ∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ � ϒ  ∉ ⊂ ⊃ ⊗ 2ℑ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕ 

⊂ ⊃ ∈⊕⊕¬ ⊃   ℜ ⊕  ⋅⊕ ⊕∈ ∠∉ ⊃ ∈  α ℑ∈⊗ β � ⋅∪ ⊃ ⊂⊕ ∈∉ ⊂ ⊃ ∈⊕ ℜ ⊕ 2 

 ⋅⊕ ⊕∈ ∠ ∉ ⊃ ∈  χ ℑ∈⊗ ε � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ℑℜ∉√⊕ ℑ∈ℑ ⊂∧ ⊃  

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

⊂∉⋅� 

�� × ⋅∉  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕  ℑ  ⊕ ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ 

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

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

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

⊗ ⊕ ∅ ⊃ ∈⊃  ⊕  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ �⊃� ⊕��∠∉ ⊃ ∈α ∉ε ∅  ∉⊆ ƒ⊃ ∩� � � 

�� × ∪ ⊕ ⊕  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕  ⋅⊃  ∪ ⊆ℑ¬ ⊃ ⊆ℑ ⊂ ℑ ℘  ⊃ √⊃  ∧ 

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

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

∩ ⊃ √⊕∈ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ≈ ↑  × � 

↓∈  ∪⊕ ∉ ∪⊕ ∪ℑ∈⊗� ∪⊕  ⊕ ⊕¬ ⊃   ℑ ⊗ ⊕ ∅ ⊃ ∈⊃  ⊕  ∉ ⊂ ⊃ ⊗ 2 

ℑ∇∏ ⊕ ∉∏ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊂ ⊃ ∈⊕ ℜ ⊕  ⋅⊕ ⊕∈ χ ℑ∈⊗ ε � ϒ∈∉ ∪⊕  

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

 ∉ ⊂√⊕⊗� • ∪⊕∈ ∉∈⊕ ∉ ⊂ ⊃ ⊗⊃ ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ℑ ∇∏ ⊕ ∉∏  

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

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

√ℑ  ⊃ ℑ∈∠ ∉ ⊃ ∈  ℑ  ⊕ ∈∉  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ � ≥⊃ ∈℘ ⊕ ℑ∈ ⊕¬  ℑ 

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

  ⊃ ⊂ ⊂ � � ϒ⊂ ⊂ ∠ ∉  ⊃ ℜ ⊂⊕⊃ ∈√ℑ  ⊃ ℑ∈∠ ∉ ⊃ ∈ ℑ  ⊕��� ∉∈⊕ ∉ ⊂ ⊃ ⊗ 

∠∪ℑ  ⊕ ⋅⊃  ∪ ⊆ℑ¬ ⊃⊆ℑ ⊂ ℑ℘  ⊃ √⊃  ∧  ⊕ ⊆ ⊃ ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

⋅⊃  ∪ ℑ ∇∏ ⊕ ∉∏ ∠∪ℑ  ⊕ℑ∈⊗ ⋅∉ ℑ ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕  ⋅⊃  ∪  ∪⊕ 

 ℑ⊆⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ  ⊕ ∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ � ��  ∪ ⊕ ⊕ ℑ ∇∏ ⊕ 2 

∉∏  ∠ ⊕ ℘ ⊃ ⊕  ⋅⊃  ∪ ∪⊕ ℑ⊆⊕ℑ  ∉⊆ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ  ⊕ ∠  ⊕ 2 

⊗ ∉⊆⊃ ∈ℑ∈ℑ∈⊗ ∈∉  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕∅∉⊆� 

′∧ ℑℜ ∉√⊕ ℑ∈ℑ ⊂∧ ⊃ �  ∪⊕ ⊄⊕ ∧ ∠  ∉ℜ ⊂⊕⊆ ⊃  ∉ ⋅∉ ⊄ 

∉∏ ℑ ⊂ ⊂ ∪⊕  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ ℑ∈⊗⊃ ∈√ℑ  ⊃ ℑ∈∠∉ ⊃ ∈ � 

� � � � �  ≤ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ∉∅  ⊃ ∠ ⊂⊕ ∠ ∉ ⊃ ∈ 

�� × ∪⊕   ⊃ ∠ ⊂⊕ ∠ ∉ ⊃ ∈⊕¬ ⊃    ℜ ⊕  ⋅⊕ ⊕∈  ⋅∉  ∉ ⊂ ⊃ ⊗ 

∠∪ℑ  ⊕  ↑  ∠ � ↑  ∇ ℑ∈⊗ ℑ∇∏ ⊕ ∉∏  ∉ ⊂∏  ⊃ ∉∈ � ϒ ∈⊕⋅ ⊕ ∇∏ ℑ 2 

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

� Α  ∠ � Α  ∇ �∠♦ � � Β  ∠ � Β  ∇ � Υ � � Χ  ∠ � Χ  ∇ � � � 

���� 

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

 ∉ ⊂√⊃ ∈∩ ∞∇∈� ��� ���� ℑ∈⊗���� � ϒ  ∪⊕ ℑ⊆⊕ ⊃⊆⊕⊃  

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

↑  ∇ ⊃  ⊆ℑ¬ ⊃ ⊆ℑ ⊂ √⊃ ℑ ∞∇∈ ���� �♥∅ ∈∉ ∪⊕ ∠∉ ⊃ ∈⊃ ∈∉ 

  ℑℜ ⊂⊕  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ � 

�� × ∪⊕   ⊃ ∠ ⊂⊕ ∠ ∉ ⊃ ∈⊕¬ ⊃    ℜ ⊕  ⋅⊕ ⊕∈  ∪ ⊕ ⊕  ∉ ⊂ ⊃ ⊗ 

∠∪ℑ  ⊕  ↑  ∠ � ↑  ∇ ℑ∈⊗ ↑   � × ⋅∉ ∈⊕⋅ ⊕ ∇∏ ℑ  ⊃ ∉∈℘ ℑ∈ ℜ ⊕ 

∉ℜ  ℑ ⊃ ∈⊕⊗� 

( Α  ∠ − Α  ∇ )∠♦ + ( Β  ∠ − Β  ∇ ) Υ +

     ( Χ  ∠ − Χ  ∇ ) = � ���� 

( Α   − Α  ∇ ) ∠♦ + ( Β   − Β  ∇ ) Υ +

     ( Χ   − Χ  ∇ ) = � ���� 

× ∪⊕ ∠♦ ℑ∈⊗ Υ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ √⊃ ℑ ∞∇∈� ���� 

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

⊃ ∅⊃  ℑ  ⊃  ∅ ⊃ ⊕  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕¬∠  ⊕   ⊃ ∉∈ ℑ  ∪⊕ ∠∉ ⊃ ∈ � 

6 µ ι [ ↑ ℑι ] < [ ↑ ] × ���� 

♥∅ ∉  ∪⊕ ∠∉ ⊃ ∈ ⊃   ℑℜ ⊂⊕  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈� 

� � � � �  ≤ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ∉∅⊃ ∈√ℑ  ⊃ ℑ∈∠∉ ⊃ ∈  

�� ↓∈⊕  ∉ ⊂ ⊃ ⊗ ⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ℑ ∇∏ ⊕ ∉∏  ∠∪ℑ  ⊕ 

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

⊕ ∇∏ ℑ ⊂ ℑ∈⊗ ⊆ℑ¬ ⊃⊆ℑ ⊂� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ∞∇∈ ���� � ∪⊕ ∅∉ ⊂ 2 

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

↑ ℑ∇ � 

µ ℑ ∠ [ ↑ ℑ ∠ ] = µ ℑ ∠ ⊕¬∠[ ( Α ℑ ∠ ∠♦ + Β ℑ ∠ Υ + 

Χ ℑ∠ )/ ρ ℑ∠ ≅ ⊂∈��] ���� 

µ ℑ∇ [ ↑ ℑ ∇ ] = µ ℑ∇ ⊕¬∠[ ( Α ℑ ∇ ∠♦ + Β ℑ ∇ Υ + 

Χ ℑ∇ )/ ρ ℑ∇ ≅ ⊂∈��] ���� 

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



µ ℑ ∠ [ ↑ ℑ ∠ ] = µ ℑ ∇ [ ↑ ℑ ∇ ] ���� 

• ⊕℘ ℑ∈ ∩ ⊕ ℑ ∈⊕⋅ ⊕ ∇∏ ℑ  ⊃ ∉∈  ∪ ∉∏ ∩∪ ∞∇∈����� 
∗ ���� � 

( Α ℑ∠ / ρ ℑ∠ − Α ℑ ∇ / ρ ℑ ∇ )∠♦ + 

( Β ℑ∠ / ρ ℑ∠ − Β ℑ ∇ / ρ ℑ ∇ ) Υ + ( Χ ℑ∠ / ρ ℑ∠ − 

Χ ℑ∇ / ρ ℑ∇ ) + ⊂∩ ( µ ℑ∠ / µ ℑ ∇ ) = � ���� 

≥∉ ⊂√⊃ ∈∩ ∞∇∈����� ℑ∈⊗ ��� ⋅⊕ ℘ ℑ∈ ∩ ⊕  ∏ ℘ ∪ 

∠∉ ⊃ ∈ℑ  δ � 

ϒ∠∉ ⊃ ∈δ � ≤∏ � ↓ ⊃ ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪ ℑ∇∏ ⊕ ∉∏  

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

♦ ≤∏↓ � 
� ℑ∈⊗ ≤∏↓ � � 

� ⊃ ⊕ ∇∏ ℑ ⊂ ℑ∈⊗ ⊆ℑ¬ ⊃⊆ℑ ⊂� 

�� × ∪ ⊕ ⊕ ⊆⊕  ℑ ⊂ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕  ⋅⊃  ∪  ℑ⊆⊕ ℘ ∉∈2 

℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ  ⊕ ∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈ � ���� � 

 ∪ ⊕ ⊕ ⊆⊕  ℑ ⊂ ℑ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕ ℑ  ⊕  ∏ ∠∠∉ ⊕⊗  ∉ ℜ ⊕ ↑ ℑ ∠ � 

↑ ℑ∇ � ↑ ℑ  � ∪⊕∈ 

µ ℑ ∠ [ ↑ ℑ ∠ ] = µ ℑ ∠ ⊕¬∠ [ Α ℑ ∠ + Β ℑ ∠ + Χ ℑ ∠ + 

⊂∩ ([ ↑ ℑ ] ) 
ρ 

ℑ 

/ ρ ℑ ∠ ≅ ⊂∈��)] ���� 

µ ℑ ∇ [ ↑ ℑ ∇ ] = µ ℑ ∇ ⊕¬∠[ Α ℑ ∇ + Β ℑ ∇ + Χ ℑ ∇ + 

⊂∩([ ↑ ℑ ] ) 
ρ 

ℑ 

/ ρ ℑ ∇ ≅ ⊂∈��)] ���� 

µ ℑ  [ ↑ ℑ  ] = µ ℑ  ⊕¬∠[ Α ℑ  + Β ℑ  + Χ ℑ  + 

⊂∩([ ↑ ℑ ] ) 
ρ 

ℑ 

/ ρ ℑ  ≅ ⊂∈��)] ���� 

µ ℑ∠ [ ↑ ℑ∠ ] = µ ℑ ∇ [ ↑ ℑ∇ ] = µ ℑ  [ ↑ ℑ  ] ���� 

× ⋅∉ ∈⊕⋅ ⊃ ∈⊗ ⊕∠⊕∈⊗ ⊕∈⊕∇∏ ℑ  ⊃ ∉∈ ∪ ∉∏ ∩∪ ∞∇∈� 

���� ∗ ���� ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  

( Α ℑ ∠ / ρ ℑ ∠ − Α ℑ ∇ / ρ ℑ ∇ )∠♦ + 

( Β ℑ ∠ / ρ ℑ ∠ − Β ℑ ∇ / ρ ℑ ∇ ) Υ + ( Χ ℑ ∠ / ρ ℑ ∠ − Χ ℑ ∇ / ρ ℑ ∇ ) + 

( ∆ ℑ ∠ / ρ ℑ ∠ − ∆ ℑ ∇ / ρ ℑ ∇ ) + ⊂∩( µ ℑ ∠ / µ ℑ ∇ ) = � ���� 

( Α ℑ  / ρ ℑ  − Α ℑ∇ / ρ ℑ∇ )∠♦ + ( Β ℑ  / ρ ℑ  − 

Β ℑ∇ / ρ ℑ∇ ) Υ + ( Χ ℑ  / ρ ℑ  − Χ ℑ ∇ / ρ ℑ ∇ ) + 

( ∆ ℑ  / ρ ℑ  − ∆ ℑ∇ / ρ ℑ∇ ) + ⊂∩ ( µ ℑ  / µ ℑ∇ ) = � ���� 

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

√⊃ ℑ ∞∇∈����� ∗ ���� � 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ℑℜ∉√⊕ ℑ∈ℑ ⊂∧ ⊃  ℑ∈⊗  ⊕ ℑ  ∉∈⊃ ∈∩� ℑ ⊂ ⊂ 

∠∉  ⊃ ℜ ⊂⊕  ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ ℑ∈⊗⊃ ∈√ℑ  ⊃ ℑ∈∠∉ ⊃ ∈ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂ 2 

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

∇∏ ℑ  ⊃ ∉∈∩  ∉∏∠� ≥∉ ℑ ∈⊕⋅ ⊆⊕  ∪∉⊗⊃ ∠  ∉∠∉ ⊕⊗� ⋅∪ ⊃ ℘ ∪ 

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

3  ΑΛΓ ΟΡΙΤ Η Μ ΦΟΡ ΣΟΛς ΙΝΓ ΝΟΝ2ΛΙΝΕ ΑΡ Ε2 

ΘΥΑΤΙΟΝΣ Γ Ρ ΟΥΠ 

3 .1  Αλγοριτη µ δεσχριπτιον 

∝∠ ∉ ∈∉⋅ � → ⊕⋅ ∉∈2 ″ ℑ∠∪ ∉∈ ⊆⊕  ∪∉⊗⊃ ∩ ⊕∈⊕  ℑ ⊂ 2 

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

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ � ϒ∈ ⊃⊆∠∉  ℑ∈ ℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘ ∉∅  ∪ ⊃  

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

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

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

√⊕  ∩ ⊕� ƒ∏   ∪⊕ ⊆∉ ⊕� ∪⊕℘ ∉⊆∠∏  ℑ  ⊃ ∉∈ ∉∅ ∪⊕♠ ℑ ℘ ∉ℜ ⊃ ℑ∈ 

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

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

 ⊃ ∉∈∪ℑ√⊕ ⊆∉ ⊃ √ℑ  ⊕⊗  ⊕  ⊕ ℑ  ℘ ∪⊕  ∉ ⊗ ⊕ √⊕ ⊂∉∠ ∈⊕⋅ ℘ ∉⊆2 

∠∏  ℑ  ⊃ ∉∈ℑ ⊂ ∅∉⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℘ ∉⊆∠∏  ℑ  ⊃ ∉∈� ′⊕∈ ≈� 
∠  ∉2 

∠ ∉ ⊕⊗ ℑ  ⊃  ∪⊆⊕  ⊃ ℘ 2∩ ⊕ ∉⊆⊕   ⊃ ℘ ⊆⊕  ∪∉⊗  ∉  ∉ ⊂√⊕ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

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

⊃ ⊃   ℑℜ ⊃ ⊂ ⊃  ∧  ∉  ⊕ ℘ ℑ   ∪⊕ ℘ ∉∈ ⊕  √ℑ  ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ ℑ  

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

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

⊕ ℑ  ⊃ ∨⊕⊗� ϒ∈⊗⊃ ⊃ ℜ ℑ  ⊕ ⊂∧ ℑ ∅ ∅ ⊕ ℘  ⊕⊗ ℜ∧  ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ ∩∏ ⊕   

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

⊗ ∏ ℘ ⊕⊗ ℑ∈⊗  ∏ℜ ⊇ ⊕ ℘  ⊕⊗  ∉ ℑ ⊂ ⊃   ⊂⊕ ℘ ∪ℑ∈∩ ⊕  ∉  ∉ ⊂√⊕  ∪⊕ 

ℑℜ∉√⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠  ∉ℜ ⊂⊕⊆� 

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

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

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

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

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

 ⊃ ∉∈ ⊃ ∈℘ ⊕ ∪⊕ ∉ ⊂∏  ⊃ ∉∈ ⊃ ∏∈⊃ ∇∏ ⊕⊃ ∅⊃ ⊕¬ ⊃   � 

≥∏ ∠∠∉ ⊕∅∉√ℑ  ⊃ ℑℜ ⊂⊕ Υ � � Υ � � , � Υ Ν � 

Υ � + Υ � + , + Υ Ν = 

Υ � 

δ � 

δ 
� Υ � 

δ � 

δ 
� 

, 
Υ Ν 

δ Ν 

δ 
Ν 

���� 

♥∈ ℑ ℘ ∉∈⊗ ⊕∈ ⊕⊗∅∉⊆ 

6 
Ν 

ϕ= � 

Υ ϕ � 7 
Ν 

ϕ= � 

Υ ϕ 

δ ϕ 

δ 
ϕ 

���� 

⋅∪⊕  ⊕ δ ι � Υ ϕ � 6 
Ν 

ϕ= � 

Υ ϕ � 

≥∏ ∠∠∉ ⊕ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ℑ∈∧ ℑ∇∏ ⊕ ∉∏  ∠⊕ ℘ ⊃ ⊕  

⊃  ↑ ℑι ⋅∪∉ ⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ≈ ↑ ℑι  ℑ∈⊗ℑ  ∉⊆ ∈∏⊆ℜ ⊕  

⊃  µ ι � ∞∇∈ � ��� ℘ ℑ∈ ℜ ⊕ ⊕⋅ ⊃   ⊕∈ ℑ  

≈ ↑  × � 6 µ ι [ ↑ ℑι ] � 7 
µ ι [ ↑ ℑι ] δ ι 

δ ι 

���� 

⋅∪⊕  ⊕ δ ι � µ ι ≈ ↑ ℑι � 6 µ ι [ ↑ ℑι ] � 

×ℑ⊄ ⊃ ∈∩ ∪⊕⊂∉∩ ℑ  ⊃  ∪⊆ ∉∅ ∞∇∈ � ���� ℑ∈⊗ ℘ ∉⊆ℜ ⊃ ∈2 

⊃ ∈∩ ∞∇∈ � ��� �ℑ ∈⊕⋅ ⊕ ∇∏ ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗� 

6 
δ ℑι 

ρ ℑι 
Α ℑι ∠♦ � 6 

δ ℑι 

ρ ℑι 
Β ℑι Υ � 

6 
δ ℑι 

ρ ℑι 
Χ ℑι � 6 δ ℑι λγ δ ℑι 

β ℑι 

� ⊂∩≈ ↑  × ���� 

× ∪∏  ℑ ∈∉∈⊂ ⊃ ∈⊕ ℑ  ⊕ ∇∏ ℑ  ⊃ ∉∈  ∪∉⋅∈ ⊃ ∈ ∞∇∈ ���� 

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

× ∪⊕∈  ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ∉ ⊂√⊕⊗� 

× ∪⊕ ⊆⊕  ∪∉⊗⊃ ℑ ⊂ ∉ ⊃  ⊕  ℑ  ⊃ √⊕� ♦∉⋅⊕√⊕ ⊃ ∠  ∉√⊕  

 ∉ ℜ ⊕⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℑ∈⊗ ∩∉∉⊗ ℘ ∉∈√⊕  ∩⊕∈℘ ⊕�♥∈ ∩⊕∈⊕  ℑ ⊂  ⊕ √2 

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

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

3 .2  ∆ετερµινατιον οφ ινιτιαλ ϖαλυε 

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

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

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

∩∏ ⊕   ℑ∈⊗ ℘ ℑ∈ ℘ ∉∈√⊕  ∩⊕ √⊕  ∧ ∇∏ ⊃ ℘ ⊄ ⊂∧ � ♦∉⋅⊕√⊕ � ℑ  

⊗ ⊃  ℘ ∏   ⊕⊗ℑℜ∉√⊕� ∪⊕∠ ∉  ⊃ ℜ ⊂⊕  ⊃ ∠ ⊂⊕∠∉ ⊃ ∈ℜ ⊕  ⋅⊕ ⊕∈  ⋅∉ 

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

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

√ℑ ⊂∏ ⊕⊃ ∈ ∉ ⊗ ⊕  ∉ ∉ℜ  ℑ ⊃ ∈ ℑ ⊂ ⊂ ∠∉  ⊃ ℜ ⊂⊕  ∉ ⊂∏  ⊃ ∉∈ � ×ℑ⊄⊃ ∈∩ 

 ∪⊕ ≤∏ � ↓ � ≤∏ ℑ∈⊗ ℑ∇∏ ⊕ ∉∏  ∠∪ℑ  ⊕   ⊃ ∠ ⊂⊕ ∠∉ ⊃ ∈ℑ  ℑ∈ 

⊕¬ℑ⊆∠ ⊂⊕�⊕ √⊕  ∧ ⊆⊕  ℑ ⊂ 2ℜ ⊕ ℑ  ⊃ ∈∩ ℑ ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕  ↑ ℑι ℑ  ⊕ 

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

# � � � # ∂ ∉ ⊂1��  λ 1�             ϒ ∈⊕⋅ ⊂∉∉⊄ ℑ  Υ ∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ � ∇ �



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

⊂∩≈ ↑  × � ⊂∩� µ ι ≈ ↑ ℑι � � Α ι∠♦ � Β ιΥ � Χ ι ���� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∞∇∈� ���� ℑ∈⊗ ���� �ℑ  ⊕ ∉∅⊃ ∈⊃ 2 

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

 ∪⊕ ∈∉∈⊂ ⊃ ∈⊕ ℑ  ∞∇∈���� ℑ∈⊗ ���� ⋅⊃  ∪ ℑ  ⊃  ∪⊆⊕  ⊃ ℘ 2 

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

∉∏  � × ∪⊕∈ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉  ∪⊕ ∉ ⊂√⊕⊗ ∉ ⊂∏  ⊃ ∉∈ �⊃ ⊃ ∈⊕ ℘ 2 

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

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

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

ℑ  ⋅⊕ ⊂ ⊂ ℑ ∠∉ ⊃ ∈ε � 

4  ΑΠΠΛΙΧΑΤΙΟΝΣ ΑΝ∆ ΕΞ Α ΜΠΛΕΣ 

× ∪⊕ °ℜ 2 ♦ � ↓  ∧  ⊕⊆ ⊃  ℑ⊄⊕∈ ℑ ℑ∈ ⊕¬ℑ⊆∠ ⊂⊕ ∉⊃ ⊂ 2 

⊂∏    ℑ  ⊕  ∪⊕ ∈⊕⋅ ⊆⊕  ∪∉⊗� ƒ⊃ ∩�� ⊃   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ °∉∏  2 

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

�� � � ⊆∉ ⊂�←� × ∪⊕ ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘⊗ ℑ  ℑℑ  ⊕∅  ∉⊆ ″ ⊕ ∅� 

≈� � × ∪⊕  ⊕ℑ  ⊕∅∉∏  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ � °ℜ� °ℜ↓ � °ℜ � ↓ � � 

°ℜ↓ � � ℑ∈⊗  ⊕ √⊕∈ ℑ∇∏ ⊕ ∉∏   ∠ ⊕ ℘ ⊃ ⊕  °ℜ � � � °ℜ↓ ♦ � � 

♦ � °ℜ↓ � �ℑ� � °ℜ�↓ ♦� � 
� � °ℜ � � ↓ ♦� � � 

� � °ℜ � � ↓ ♦� � � 
� � 

°ℜ � � ↓ ♦ � � � 
� � ♥ ∪∉∏ ⊂⊗ ℜ ⊕ ∈∉ ⊕⊗  ∪ℑ  ∉⊆⊕ ∉∅ °ℜ 2 

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

∉∅ ⋅∉ ℑ ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕ ℑ  ⊕⊕ ∇∏ ℑ ⊂ ∪ℑ ⊆⊕ ℑ∈ ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ 2 

 ∧ ∉∅ ∪⊕ℑ  ∉⊆ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ �∅∉⊕¬ℑ⊆∠ ⊂⊕ ≈ °ℜ↓ ♦ �  

� �#≈°ℜ � �↓ ♦� � � 
�  � 

Φ ιγ .2  × ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ °∉∏  ℜ ℑ ⊃ ¬ ⊗ ⊃ ℑ ∩  ℑ⊆ ∅ ∉ 

°ℜ 2 ♦ � ↓  ∧  ⊕⊆ 

� α ι � �� � � ⊆∉ ⊂�← �

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

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

⊕¬ ⊃   ⊃ ∈  ∪⊕ ⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ⊕⊗ ℑ∇∏ ⊕ ∉∏  ℑ  ⊕ ℑ� ⊃ ∉∈⊂∧  ∪∉⋅ 

 ∪ℑ  ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ∉∈⊕ℑ∇∏ ⊕ ∉∏  ∠ ⊕ ℘ ⊃ ⊕ ⊃  ⊆ℑ¬ ⊃ 2 

⊆ℑ ⊂� 

ƒ ∉⊆ ƒ⊃ ∩ �� � � �⊃ ℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈  ∪⊕  ⊕ ⊃  ∩  ⊕ ℑ  

⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ℑ∈⊗ ℑ ⊂ ⊂ 2 

⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ � × ∪⊕   ℑℜ ⊂⊕ ℑ  ⊕ ℑ ∉∅  ∉ ⊂ ⊃ ⊗ 

Φ ιγ .3  ϒ⊂ ⊂ 2⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ∅∉ 

°ℜ 2 ♦ � ↓  ∧  ⊕⊆ ⋅⊃  ∪ ≈°ℜ × � �� � � ⊆∉ ⊂�← 

∠∪ℑ  ⊕∉∅  ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪ℑ  

∉∅ ℑ ⊂ ⊂ 2⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ �  ∉⊆⊕  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕ 

 ∏ ℘ ∪ ℑ °ℜ↓ ⋅⊃ ⊂ ⊂ ⊗ ⊃  ℑ∠∠ ⊕ ℑ � ϒ∈⊗ ∉∈  ∪⊕ ∉ ∪⊕ ∪ℑ∈⊗� 

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

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

 ∠⊕ ℘ ⊃ ⊕  ⋅⊃  ∪⊕ ∇∏ ℑ ⊂℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ � ∪⊕℘ ∏  √ℑ  ∏  ⊕⊃  ⊕ ℑ 2 

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

∉∅ °ℜ � ↓ � � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ƒ ∝ ≤ ∪∉∈∩ 2∧∏ ⊕ℑ∈⊗ ≡ ♦ ∞→♣ ⁄ ⊃ 2⊇ ⊃� × ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘  ∏ ⊗ ∧ 

∉∈  ∪ ⊕ ∧  ⊕⊆ ≤∏ 2 →♦ � 2 ♦ � ↓ ≈♠  �♠ ≤⊕ ∈≥∉∏  ∪ ♥∈  ↑⊃ ∈ 

↑ ⊕  ℑ ⊂ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� �� ��� � �� � 

≈�  ƒ ∝ ≤ ∪ ∉∈∩ 2∧∏ ⊕ ℑ∈⊗ ≡ ♦ ∞→♣ ⁄ ⊃ 2⊇ ⊃� ∞∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℑ∈ℑ ⊂∧ ⊃  

∉∈  ∪ ⊕ ≤∏ 2≤⊂ � 2 ♦ � ↓ ≈♠  �♠ ≤⊕ ∈≥∉∏  ∪ ♥∈  ↑⊃ ∈ ↑ ⊕  ℑ ⊂ ⊂� 

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

≈�  ″ ∏  ⊃ ⊕ ←∝ ↓ � ↓√⊕  ℑ ⊂ ⊂ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊗ ⊃ ℑ∩  ℑ⊆∅∉ ∪∧⊗  ∉⊆⊕  2 

ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂  ∧  ⊕⊆� ℘ ∉∠∠ ⊕  2ℑ⊆ ⊆∉∈⊃ ℑ 2 ⋅ℑ  ⊕   ∧  ⊕⊆ ≈ ♠ � 

♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ ����� ��� ���� � ��� � 

≈�  × ϒ →♣ ↑ ∉ 2 ℑ∈∩ℑ∈⊗ ≡ ♦ ϒ ↓ ×⊃ ℑ∈2℘ ∉∈∩� ϒ  ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆2 

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

 ∧  ⊕⊆ ∉ ∅ ≥ℜ 2≥2 ♦ � ↓ ℑ∈⊗ ≥ℜ 2 → ℑ 2≥2 ♦ � ↓ ≈ ♠ � ♠ ≤⊕ ∈ 

≥∉∏  ∪ ♥∈ ↑⊃ ∈ ↑ ⊕  ℑ ⊂ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� 

� �� � 

≈�  • ϒ →♣ °⊕ ⊃ 2 ⊆⊃ ∈∩� • ϒ →♣ ≠ ∏ ⊕ 2 ∪ℑ∈ ℑ∈⊗ ÷ ∝ ≡∪ ⊃ 2∪∉∈∩� 

ϒ ∩ ⊕ ∈⊕  ℑ ⊂ ⊃ ∨⊕ ⊗ ∠  ∉∩  ℑ⊆  ∧  ⊕⊆ ∅ ∉ ∪⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂ 2∠♦ ⊗ ⊃ ℑ 2 

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

≤∉⊆∠∏  ⊕ ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ≤ ∪ ⊕⊆⊃    ∧ � �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � � ���� � 

���� ���� � ��� � 

≈�  ≡ ♦ ϒ →♣ ≤∪∏ ℑ∈2∅∏ ℑ∈⊗ ← ♥∝ ♦ℑ ⊃ 2¬ ⊃ ℑ� ϒ ∈⊕⋅ ⊆⊕  ∪∉⊗ ∉ ∅ 

℘ ∉⊆∠∏  ℑ  ⊃ ∈∩ ⊆∏ ⊂  ⊃ 2℘ ∉⊆∠ ∉∈⊕ ∈ Υ 2∠♦ ⊗ ⊃ ℑ∩  ℑ⊆ ≈ ♠ � ♠ 

≤⊕ ∈≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂����� ����� ��� � �� � 

≈�  ′⊕ ∈ ± ←� ≤∉⊆∠∏  ℑ  ⊃ ∉∈ ∉ ∅ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ℑ ℜ∧  ∪ ⊕ 

ℑ  ⊃  ∪⊆⊕  ⊃ ℘ 2∩ ⊕ ∉⊆⊕   ⊃ ℘ ⊆⊕  ∪∉⊗ ⋅⊃  ∪ ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈  ∉  ∪ ⊕ → ⊃ 2 

→♦ � 2 ♦ � ≥↓ � 2 ♦ � ↓  ∧  ⊕⊆ ≈♠ � ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩ ∧ � ���� � 

�� ��� � �� � 

(Εδιτεδ βψ ΛΟΝΓ Ηυαι2ζηονγ) 

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


