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

Εξπεριµ ενταλ οβσερϖατιον οφ σολ ιδιφιχατιον οφ 

υνδερχοολεδ σ ινγλε πηασε αλλοψσ 
≠ 

← ♥ ♠ ⊃ ∈2∅∏ �李金富� � � ≠ ϒ →♣ ♣⊕∈2℘ ℑ∈∩�杨根仓� � � ≡ ♦ ϒ →♣ ÷ ∏ ⊕ 2∠ ⊃ ∈∩�张雪萍� � � ≡ ♦ ↓ ∝ ≠ℑ∉ 2∪⊕ �周尧和� � 

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

≥∪ℑ∈∩∪ℑ ⊃������ � ° �″ �≤∪ ⊃ ∈ℑ� 

� � ≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ∉ ℑ  ∉ ∧ ∉∅ ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ° ∉℘ ⊕   ⊃ ∈∩� → ∉  ∪⋅⊕   ⊕  ∈ °∉ ⊂∧ ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ∝∈⊃ √⊕   ⊃  ∧ � 

÷⊃ χℑ∈ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

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

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

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

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

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

⊗ ⊕ ∈⊗  ⊃  ⊕ ℑ ⊆ ∠  ∉∠ ℑ∩ ℑ  ⊕ ∠ ℑ  ℑ ⊂ ⊂⊕ ⊂  ∉ ⊕ ℑ ℘ ∪ ∉ ∪ ⊕ ⊃ ∈ 3���4 � ℑ∈⊗ ⊕ √⊕ ∈ ∏ ℑ ⊂ ⊂∧ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊃  ∉ℜ 2 

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

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

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

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

″ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ⊂ℑ  ∩ ⊕∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩⊃ ∩ℑ ⊃ ∈⊕⊗⊃ ∈ ℜ∏ ⊂⊄ ℑ ⊂ 2 

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

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

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

× ∪⊕ℑ ℘ ℘ ∏⊆∏ ⊂ℑ  ⊕⊗⊗  ⊃ √⊃ ∈∩∅∉ ℘ ⊕∅∉℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℘ ℑ∏  2 

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

∩ ⊕  ⊕⊗� ⋅∪ ⊃ ℘ ∪ ⊆ℑ⊄⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊃  ⊕∇∏ ⊃ ℘ ⊄ ⊂∧ �♥∈  ∪ ⊃  

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

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

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

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

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

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

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

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

≥∉ ∅ ℑ  ∪⊕ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ∉∅  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ∉∅ 

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

√⊕ ⊂∉℘ ⊃  ∧ ∉∅ ℘  ∧  ℑ ⊂ ∩  ∉⋅ ∪ ≈� ∗ � � ℑ∈⊗ ⊂ ⊃   ⊂⊕ ℑ   ⊕∈ ⊃ ∉∈ 

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

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

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

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

× ∪ ⊃  ⋅∉ ⊄ ⊃ ∪⊕ ⊂∠ ∅∏ ⊂∅∉ ∪⊕ ∏∈⊗ ⊕    ℑ∈⊗ ⊃ ∈∩ ∉∅ ∪⊕ ⊆⊃ 2 

℘  ∉   ∏ ℘  ∏  ⊕⊕ √∉ ⊂∏  ⊃ ∉∈ ⊃ ∈ ∏∈⊗ ⊕  ℘ ∉∉ ⊂⊕⊗ ⊆⊕ ⊂  � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⋅ℑ  ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ � 

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

∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ∏∈⊃  � ƒ⊃    ⊂∧ �  ∪⊕ ∩ ⊂ℑ   ∠∏  ⊃ ∅ ⊃ ⊕  

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

 ⊃ ∨⊕ ∉∅ δ�� ⊆ ⊆ ≅ ��� ⊆ ⊆ � ∪⊕∈ ≤∏ℑ∈⊗ → ⊃⋅⊃  ∪ ∠∏  ⊃ 2 

 ∧ � �� � �� � ⋅⊕  ⊕ ℘ ∪ℑ  ∩⊕⊗� ∝∈⊗ ⊕  ∪⊕ ∠  ∉ ⊕ ℘  ⊃ ∉∈ ∉∅ 

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

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

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

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

⊆ ⊆ ⊃ ∈ ∪⊕ ⊃ ∩∪  � ♥∈ ∉ ⊗ ⊕   ∉ ∉ℜ  ⊕  √⊕  ∪⊕  ℑ⊆∠ ⊂⊕� ℑ 

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

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

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

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

℘ ℑ⊆⊕  ℑ� →ϒ ∞2��  ∧∠ ⊕� ⊆ℑ⊗ ⊕ ⊃ ∈ ♠ ℑ∠ℑ∈� � • ∪⊕∈  ∪⊕ 

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

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

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

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

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

 ∉∩  ℑ∠∪ ⊃ ∈∩ ℑ  ⊕ ���� ℑ∈⊗� ���  � � ⋅⊕  ⊕∏  ⊕⊗�♥∅ ∪⊕ 

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

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

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

 ∉ ⊆ℑ⊄⊕ ⊆⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪ ⊃ ℘ℑ∈ℑ ⊂∧ ⊃ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Εθυιαξεδ δενδριτε γροωτη ατ λοω υνδερχοολινγ 

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

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

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

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

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



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

× ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⋅∉ ∨∉∈⊕ ⊃ ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊕ 2 

⊂∧ ⊕∇∏ ℑ ⊂  ∉  ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∃ Τ �  ∉  ∪⊕ ℘ ∉∈2 

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

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

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

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

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

 ∠ ∉∈⊗ ⊃ ∈∩ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊃   ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕ 

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

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

∩  ℑ ⊃ ∈ ≈� ∗ � � ♦∉⋅⊕√⊕ � ∪⊕  ⊕ ⋅⊕  ⊕ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ℑ∈ℑ ⊂∧ ⊕  

 ∉⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ℑ  ∪⊕℘  ∧  ℑ ⊂ ∩  ∉⋅ ∪⊃ ∈  ∪⊕ ≤∏ �� → ⊃ �� ℑ ⊂ 2 

⊂∉∧ ⊆⊕ ⊂ ∏∈⊗ ⊕  ℘ ∉∉ ⊂⊕⊗ ℜ ⊕ ⊂∉⋅ �� ↔⊃  ⊆ℑ ⊃ ∈⊂∧ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ 

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

 ∏  ⊕ ℘ ∉∈ ⊃  ∉∅⊕ ∇∏ ⊃ ℑ¬⊕⊗⊗ ⊕∈⊗  ⊃  ⊕  ≈� � × ∪⊕∪ ⊃ ∩∪ ∠ ⊕ ⊕⊗ 

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

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

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

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

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

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

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

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

 ∪⊕ ℑ⊆∠ ⊂⊕� 

3 .2  ∆ιρεχτιοναλ δενδριτε γροωτη ατ µ οδερατε υν2 

δερχοολινγ 

Φ ιγ .1  ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗⊃⊆ℑ∩⊕ ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ �� ↔ 

�♥∈ ⊕  √ℑ ⊂ ℜ ⊕  ⋅⊕ ⊕∈  ⋅∉⊃⊆ℑ∩ ⊕ ⊃ �� ⊆ � 

Φ ιγ .2  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ 

ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ �� ↔

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

⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪ √⊕ ⊂∉℘ ⊃  ∧ ⊕¬℘ ⊕ ⊕⊗ � ⊆�� × ∪⊕ ⊆ℑ  ⊄⊕⊗ 

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

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

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

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

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

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

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

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

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

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

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

 ⊃ ∉∈ ∨∉∈⊕� ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∉∅  ∪⊕   ℑ∈ √⊕   ⊕  ⊕ ℘  ⊃ ∉∈ 

ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕ ⊕ ℘ 2 

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

⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪ ⊃  ≈ ��� � ����� ∠⊕ ℑ⊄ ∉ ⊃ ∩ ⊃ ∈ℑ  ⊕  

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

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

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

⊃ ∈∩  ⊕ ℑ℘ ∪⊕ ��� ↔� 

Φ ιγ .3  ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗⊃⊆ℑ∩ ⊕ ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔ 
�♥∈ ⊕  √ℑ ⊂⊃ � � � ⊆ � 

Φ ιγ .4  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ 

ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔ 

3 . 3  ∆εσ ταβιλιζατιον οφ δενδριτε γροωτη ανδ σεχ2 

ονδαρψ γραιν ρεφινεµ εντ ατ λαργε υνδερχοολινγ 

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

��� ↔�∠  ⊃ ⊆ℑ  ∧ ⊗ ⊕∈⊗  ⊃  ⊕ℑ ⊆ℑ  ⊕∈∉⊂∉∈∩ ⊕ ∠ ℑ  ℑ ⊂ ⊂⊕ ⊂ ∉ 

⊕ ℑ℘ ∪ ∉ ∪⊕ �ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩��� � × ∪⊕ ∠  ⊃⊆ℑ  ∧ ⊗ ⊕∈2 

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

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



Φ ιγ .5  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∉∅  ℑ∈ √⊕   ⊕ ⊕ ℘  ⊃ ∉∈ 

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

∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔ 

Φ ιγ .6  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ≤∏ �� → ⊃ �� 

ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩  

�ℑ � ) ��� ↔��ℜ� ) ��� ↔ 

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

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

ℑ   ⊕ ℘ ∉∈⊗ ℑ  ∧ ⊗ ⊕∈⊗  ⊃  ⊕ ℑ ⊆ ℑ  ⊕ ⊗ ⊕∩ ⊕∈⊕  ℑ  ⊕⊗ ⊆⊕ ℑ∈2 

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

 ⊕ ℑ ℘ ∪⊕  ��� ↔� × ∪⊕ ∇∏ ℑ  ⊃ ∩ ⊂∉ℜ∏ ⊂ℑ  ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  

⋅⊃  ∪  ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∅ ⊕ √⊕  ℑ ⊂ ⊆⊃ ℘  ∉∈ ℑ  ⊕ ∩ ℑ ⊃ ∈⊕⊗ℑℜ∉√⊕ 

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

�ℜ �� ⊃ ∈ ℑ⊗⊗ ⊃  ⊃ ∉∈  ∉ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⋅⊃ ∈� ⁄⊕ ⊕ ∠ ⊕  ℘ ∪ ⊃ ∈∩ ℑ ⊂ 2 

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

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

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

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

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

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

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

⊆⊕∈  ∉  ∪⊕ ℜ ∉  ∉⊆ ℑℜ∉√⊕  ∪⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔ 

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

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

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

Φ ιγ .7  ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗⊃⊆ℑ∩ ⊕ ℑ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ��� ↔ 

�♥∈ ⊕  √ℑ ⊂⊃ � ⊆ �

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

 ∪⊕∉℘ ℘ ∏   ⊕∈℘ ⊕ ∉∅  ∪⊕  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℑ ∪ ⊃ ∩∪ ∏∈⊗ ⊕  2 

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

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

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

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

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

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

 ∏ ∠∠ ⊂ ⊃ ⊕⊗⊃ ∈ ∩ ∉∉⊗ ⊃⊆⊕�ℑ  ⊕∈ ⊃ ⊂⊕    ⊕  �⊃� ⊕� ∈⊕ ∩ ℑ  ⊃ √⊕ 

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

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

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

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

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

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

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

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

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℑ� � × ∪⊕ ⊕∈ ⊃ ⊂⊕    ⊕  ℑ∈⊗ ∪⊕ ∠∏ ⊂  ⊕ 

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

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

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ� �♥⊃ ⊗ ⊕⊆∉∈   ℑ  ⊕⊗ ℜ ∧ ℜ∉ ∪ ⊆⊃ 2 

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

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

  ⊃ ⊂ ⊂ ℜ∧ ⊕∠ ⊃  ℑ¬ ⊃ ℑ ⊂ ℘  ∧  ℑ ⊂ ∩  ∉⋅ ∪� → ∉  ⊕∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℑ 2 

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

× ∪⊕⊃ ∈℘  ⊕⊆⊕∈∉∅ ⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪ √⊕ ⊂∉℘ ⊃  ∧ ⋅⊃  ∪ 

∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ⊂∉⋅⊗ ∉⋅∈ ℑℜ ∉√⊕ ∪⊕℘  ⊃  ⊃ ℘ ℑ ⊂ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ 2 

⊃ ∈∩ ⋅ℑ  ℘ ⊕   ⊃ ∅ ⊃ ⊕⊗ ℜ∧ ⊆ℑ∈∧  ⊕  ⊕ ℑ  ℘ ∪⊕   ≈�� ��� � × ∪ ⊃  

⋅∉ ⊄ ⊗ ⊕⊆∉∈   ℑ  ⊕  ∪ℑ ⊃ ∉ ⊃ ∩ ⊃ ∈ℑ  ⊕ ∅  ∉⊆  ∪⊕ ℜ  ⊕ ℑ⊄2 

⊗ ∉⋅∈ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏ ⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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



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

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

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

ℑ ⊂ ⊂∧ ⊕ ∇∏ ⊃ ℑ¬⊕⊗℘  ∧  ℑ ⊂ ∅∉⊆ � 

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

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

 ∪⊕ ℑ∈∩ ⊕ ∉∅ �� ∗ ��� ↔⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕ ⊃ ∈  ∪⊕ 

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

∅  ∉∈⊆ℑ ⊃ ∈ ℑ ⊃ ∈ℑ∈ ⊃ ∈√ℑ  ⊃ ℑℜ ⊂⊕∅ ⊂ℑ � 

�� ϒ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ⊃ ∈℘  ⊕ ℑ  ⊕  ∏ ∠  ∉ ��� ↔�  ∪⊕ 

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

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

∠  ⊃ ⊆ℑ  ∧ ⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ � ϒ∪ ⊃ ∩∪⊕ ∏∈⊗ ⊕  2 

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

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

 ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊆ℑ⊄⊕  ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ℑℜ  ∏ ∠  ⊂∧ � ♦∉⋅2 

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

∅ℑ ℘ ⊕⊃   ⊃ ⊂ ⊂∅ ⊂ℑ � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ≤∉ ⊂ ⊂ ⊃ ∩ ℑ∈ ♣ ϒ ℑ∈⊗ ′ℑ∧⊂⊕ ′ ♠� ⁄⊕ ∈⊗  ⊃  ⊕∩  ∉⋅ ∪ √⊕ ⊂∉℘ ⊃  ∧ ⊃ ∈ 

∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗∈⊃ ℘ ⊄⊕ ⊂ ⊆⊕ ⊂   ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂� ���� � �� � 

��� � 

≈�  ′ℑ   ∪ ↑ � • ⊕ ⊃′ ℑ∈⊗ ♦⊕  ⊂ℑ ℘ ∪ ⁄ ↑ � ⁄⊕ ∈⊗  ⊃  ⊃ ℘∩  ∉⋅ ∪ √⊕ 2 

⊂∉℘ ⊃  ∧ ∉ ∅⊃ ∈ ⊕ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘℘ ∉⊆∠ ∉∏∈⊗  → ⊃ � ×⊃ ϒ⊂� → ⊃ ×⊃� → ⊃ � ≥∈ � 

→ ⊃ � ≥∈ � ℑ∈⊗ ƒ⊕ϒ⊂ ≈♠ � ↑ ℑ  ⊕  ≥℘ ⊃ ∞∈∩� ���� � ϒ��� � 

��� ���� � 

≈�  • ∏ ≠ � °⊃ ℘ ℘ ∉∈⊕ × ♠�≥∪ ⊃ ∉∪ℑ  ℑ ≠ �⊕ ℑ ⊂� ⁄⊕ ∈⊗  ⊃  ⊃ ℘∩  ∉⋅ ∪ 

∉ ∅ ∏∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ ∈⊃ ℘ ⊄⊕ ⊂ 2 ⊃ ∈ � °ℑ  ♥ ≈♠ � ↑ ⊕  ℑ ⊂ ⊂ × ℑ∈ ϒ � 

���� ��� ���� � 

≈�  • ⊕ ⊃′ � ♦⊕  ⊂ℑ ℘ ∪ ⁄ ↑ �≥∉⊆ ⊆⊕ ƒ �⊕ ℑ ⊂� ″ ℑ∠ ⊃ ⊗ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

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

↑ ℑ  ⊕ ≥℘ ⊃∞∈∩����� � ϒ��� ���� � 

≈�  ← ♥ ♠ƒ �← ♥∝ ≠ ≤ �←∝ ≠ ←�⊕ ℑ ⊂�≥  ∏ ℘  ∏  ℑ ⊂⊕ √∉ ⊂∏  ⊃ ∉∈ ∉ ∅ 

∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ → ⊃ 2≤∏ ℑ ⊂ ⊂∉∧ ≈♠ � ♠ ≤ ∧  ♣ ∉⋅ ∪� ���� � 

��� ���� � 

≈�  ← ♥ ♠ ƒ �≡ ♦ ↓ ∝ ≠ ♦ ℑ∈⊗ ≠ ϒ →♣ ♣ ≤ � ∞∅ ∅ ⊕ ℘ ∉ ∅ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

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

∠∪ ℑ  ⊕ℑ ⊂ ⊂∉∧≈♠  �♠ ≤ ∧ ♣ ∉⋅ ∪����� ���� ���� � 

≈�  ← ♥ ⁄⊕ 2⊂ ⊃ ∈ � ≠ ϒ →♣ ♣⊕ ∈2℘ ℑ∈∩ ℑ∈⊗ ≡ ♦ ↓ ∝ ≠ℑ ∉ 2∪ ⊕� ♣ ℑ ⊃ ∈ 

 ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈ ⊃ ∈ ℜ∏ ⊂⊄ ∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ → ⊃ 2ℜ ℑ  ⊕ ⊗ℑ ⊂ ⊂∉∧ ≈♠  � × ℑ∈ 

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

≈�  ∞℘ ⊄ ⊂⊕  ↔� ≤∉℘ ∪  ℑ∈⊕ ″ ƒ � ♦⊕  ⊂ℑ ℘ ∪ ⁄ ↑ �⊕ ℑ ⊂� ∞√⊃ ⊗ ⊕ ∈℘ ⊕ 

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

  ∉ ⊂ ⊂⊕ ⊗ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ℑ ⊂ ⊂∉∧≈♠ � °∪∧ ″ ⊕ √ ′ � 

���� ��� ����� � 

≈�  ← ♥ ♠ ⊃ ∈2∅∏� ≠ ϒ →♣ ♣⊕ ∈2℘ ℑ∈∩ ℑ∈⊗ ≡ ♦ ↓ ∝ ≠ℑ ∉ 2∪ ⊕� ♣ ℑ ⊃ ∈ 

 ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈⊃ ∈ ∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ → ⊃ 2�� � ≤∏ ℑ ⊂ ⊂∉∧ ≈♠ � ϒ℘  ℑ 

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

≈��  • ⊃ ⊂ ⊂∈⊕ ℘ ⊄⊕  ″ � ♦⊕  ⊂ℑ ℘ ∪ ⁄ ↑ ℑ∈⊗ ƒ⊕ ∏ ⊕  ℜ ℑ ℘ ∪ ⊕  ′ � ∞√⊃ 2 

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

∉ ∅ ∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ ⊆⊕ ⊂   ≈♠ � °∪∧ ″ ⊕ √ ← ⊕   � ���� � �� � 

���� � 

≈��  ′ℑ   ∪ ↑ � ∞℘ ⊄ ⊂⊕  ↔ ℑ∈⊗ ♦⊕  ⊂ℑ ℘ ∪ ⁄ ↑ � ″ ℑ∠ ⊃ ⊗ ℘  ∧  ℑ ⊂ 

∩  ∉⋅ ∪ ⊃ ∈ ∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ ƒ⊕ 2 → ⊃ ⊆⊕ ⊂   ≈ ♠ � ↑ ℑ  ⊕  ≥℘ ⊃ 

∞∈∩����� � ϒ��� ���� � 

(Εδιτεδ βψ ΨΑΝΓ Βινγ) 

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


