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

Α νεω λοοκ ατ Υ 2πΗ 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��            [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ 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  ⊃ ℑℑ  ⊕ 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  ΑΛΓΟΡΙΤΗΜ ΦΟΡ Μ2Η 2 Ο ΑΛΛ2ΕΘΥΙΛΙΒΡΙ2 
Υ Μ Υ 2πΗ ∆ΙΑΓ Ρ ΑΜ 

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 2πΗ 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 υλτανεουσεθυιλιβριυµ πρινχιπλεφορ Μ2Η 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⊂ ⊃   ⊂⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈ � 

ϒℑ∈∧  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘∠∉ ⊃ ∈� 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  Χοµ πυτατιον µετηοδ 

� � � � �  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  ΑΛΓΟΡΙΤΗΜ ΦΟΡ ΣΟΛςΙΝΓ ΝΟΝ2ΛΙΝΕΑΡ Ε2 
ΘΥΑΤΙΟΝΣ Γ Ρ ΟΥΠ 

3 .1  Αλγοριτηµ 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∆ ΕΞΑΜΠΛΕΣ 

×∪⊕ °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 ΕΦΕΡ ΕΝΧΕΣ] 

≈�  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         ⁄⊕ ℘�����


