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

Υνδερχοολ ινγ ηερεδιτψ οφ Χυ�� Νι �� µ ελτ σολιδιφιεδ ιν 

νον2χαταλψ τιχ νυχλεατιον χοατεδ µ ουλδ 
≠ 

♣ ∝ ↓ ÷∏ ⊕ 2∅ ⊕∈∩�郭学锋� � � � � ← ♥∝ ≠ ∉∈∩ 2℘ ∪ℑ∈∩�刘勇长� � � 

≠ ϒ →♣ ♣⊕∈2℘ ℑ∈∩�杨根仓� � � ÷♥→♣ ♠ ⊃ ℑ∈2⊗ ∉∈∩�邢建东� � 

�� � ≥℘ ∪∉∉ ⊂ ∉∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ÷⊃ χℑ∈ ♠ ⊃ ℑ∉ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ � ÷⊃ χℑ∈ ������ � ° �″ �≤ ∪ ⊃ ∈ℑ� 

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

÷⊃ χℑ∈ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ϒ ∈⊕⋅ ℘ ∉∈℘ ⊕ ∠ ∉ ∅ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪ ⊕  ⊕ ⊗ ⊃  ∧ ⊃ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗ ∉ ⊕ √ℑ ⊂∏ ℑ  ⊕ ∪ ⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ℑℜ ⊃ ⊂ ⊃  ∧ ⊃ ∈ ℑ ∈∉∈2℘ ℑ  ℑ ⊂∧ ⊃ ℘ 

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

℘ ℑ  ℑ ⊂∧ ⊃ ℘∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℘ ∉⊆∠∉ ⊃  ⊕∩ ⊂ℑ   2⊂ ⊃ ∈⊕ ⊗℘ ∉ℑ  ⊃ ∈∩ �′2ƒ� ⋅ℑ ∠  ⊕ ∠ ℑ  ⊕ ⊗∉∈  ∪⊕⊃ ∈∈⊕  ∏  ∅ ℑ ℘ ⊕∉∅ ⊆∉∏ ⊂⊗ℑ∈⊗ ∪ ⊕ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ 

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

⋅ℑ � � �� � × ∪ ⊕ ⊕  ∏ ⊂  ∠  ∉√⊕ ∪ ℑ   ∪ ⊕ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩⊃ ℑ∈ ⊃ ⊗ ⊕ ℑ ⊂ ∈∉∈2℘ ℑ  ℑ ⊂∧ ⊃ ℘ ⊆⊕ ⊗ ⊃ ℑ∅ ∉∠∏  ⊃ ∅ ⊃ ⊕ ⊗ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂  ⊗ ∏ ⊕ ∉⊃   

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

⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ � ⋅∉ ℘  ⊃  ⊃ ℘ ℑ ⊂ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ � ∃ Τ � ℑ∈⊗ ∃ Τ � �ℑ∈⊗ ∪ ⊕ ⊃ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉ ∅ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ ℑ  ⊕ ⋅⊕ ⊂ ⊂ 

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

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

[ Κεψ ωορδσ] ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ �∈∉∈2℘ ℑ  ℑ ⊂∧ ⊃ ℘∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩�∏ ∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪ ⊕  ⊕ ⊗ ⊃  ∧ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

 ℑ ⊃ ∈⊕⊗⊃ ∈  ∪⊕ ≤∏ 2 → ⊃ ⊆⊕ ⊂  ≈� ∗ � � ϒ∅∉ ∪⊕ ∪ ⊃ ∩∪ ⊂∧ ∏∈2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕⊕√∉ ⊂∏  ⊃ ∉∈ ⊃ ∈ ℑ ∇∏ ℑ   ∨ ∩ ⊂ℑ  ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ∉ 

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

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

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

 ⋅∉ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ⊃ ⊕  ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊃ ∈∩ ⊃   ⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈� ∉∈⊕ ⊃  

 ∪ℑ  ∪⊕ ℜℑ  ⊃ ℘⊄∈∉⋅⊂⊕⊗ ∩ ⊕ ℑℜ ∉∏ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪⊕  ⊕⊗ ⊃  ∧ 

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

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

℘ ⊂⊕ ℑ  ⊃ ∉∈ ℘ ∉ℑ  ⊃ ∈∩ ⊆∉∏ ⊂⊗ ≈� ∗ � � ♦⊕  ⊕ℑ ′2ƒ ∈∉∈2℘ ℑ  ℑ ⊂∧ ⊃ ℘ 

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

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

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

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

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

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Πρεπαρατιον οφ Β2Φ χοατινγ µ ουλδ 

× ∪⊕ ∩ ⊂ℑ   ⊗∏   � ≥⊃ ↓ � � ⋅⊃  ∪ ℑ ∩  ℑ∈∏ ⊂ℑ  ⊃  ∧ ⊂⊕   

 ∪ℑ∈ �� Λ ⊆ ℑ∈⊗ ℑ ∠∏  ⊃  ∧ ∪ ⊃ ∩∪⊕  ∪ℑ∈ �� �� � � ⊆ℑ   

∅  ℑ ℘  ⊃ ∉∈� �ℑ∈⊗  ⊃ ⊂ ⊃ ℘ ℑ  ∉ ⊂ ℘ ∉⊆∠∉ ⊕⊗ ∉∅ �� � ≥⊃ ↓ � � ⊆ℑ   

∅  ℑ ℘  ⊃ ∉∈� � � � � � ∉∅ → ℑ � ↓ ℑ∈⊗ ♦ � ↓ ⋅⊕  ⊕  ⊕ ⊂⊕ ℘  ⊕⊗  ∉ 

∠  ⊕∠ℑ  ⊕ ∪⊕  ∏ ℜ    ℑ  ⊕ ℘ ∉ℑ  ⊃ ∈∩ ⊂ℑ∧⊕  ′ ∉∈  ∪⊕ ⊃ ∈√⊕   2 

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

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

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

�� ⊆⊃ ∈ � 

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

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

∉∈  ∪⊕  ∏ℜ    ℑ  ⊕⊂ℑ∧⊕  ′ � × ∪⊕ ∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ∉∅ 

⊂ℑ∧⊕ ƒ ⊃ ℑ ∅∉ ⊂ ⊂∉⋅ ≈� � ϒ∅ ⊃   �ℑ ∠  ⊕ ℘ ∏   ∉ ∉ ⊂∏  ⊃ ∉∈ 

⋅∪ ⊃ ℘ ∪ ℘ ∉⊆∠∉ ⊕⊗∉∅� ♦ � ↓ �� ≤ � ♦ � ↓ ♦ �� � � ♦ ≤⊂ ⋅⊃  ∪ 

ℑ ∠∏  ⊃  ∧ ∉∅ �� � ℑ∈⊗ � ≥⊃ ≤ ↓2� ≤ � ♦ � � � � ⊆∉ ⊂⊕  ℑ  ⊃ ∉� 

⋅ℑ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗ ℑ ��� ↔∅∉��� ⊆⊃ ∈  ∉ ∠  ⊕ ∠ ℑ  ⊕  ∪⊕ 

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

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

→ ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≥∪ ℑ∈¬ ⊃° ∉√⊃ ∈℘ ⊕   [ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



ƒ2 ∉ ⊂ ℜ∧  ⊕ ℑ ℘  ⊃ ∉∈∉∅ ∪∧⊗  ∉ ⊂∧∨⊃ ∈∩ 2℘ ∉∈⊗ ⊕∈ ℑ  ⊃ ∉∈ � ϒ∅  ⊕  

 ∪⊕ ⊆∉∏ ⊂⊗ ′ ⋅ℑ ⊃⊆ ⊆⊕   ⊕⊗ ⊃ ∈  ∪⊕ ƒ2 ∉ ⊂  ∉ ⊂∏  ⊃ ∉∈ ∅∉ 

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

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

 ∏  ∅ℑ ℘ ⊕∉∅ ′2℘ ∉ℑ  ⊃ ∈∩� 

ƒ∉ ∪⊕ ∠∏  ∠ ∉ ⊕∉∅⊃⊆∠  ∉√⊃ ∈∩ ∪⊕ ∏  ∅ℑ ℘ ⊕∠  ∉∠ ⊕  2 

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

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

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

ℑ  ∏  ⊕ ∉ ��� ↔ℑ ℑ  ℑ  ⊕ ∉∅ � ↔ � ⊆⊃ ∈ ⊃ ∈ ℑ ∅∏  ∈ℑ ℘ ⊕ ℑ∈⊗ 

⊄⊕ ∠ ℑ ��� ↔ ∅∉ � ∪� × ∪⊕∈  ∉ ⊕  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

∅  ∉⊆ ��� ↔ ∉ ��� ↔ℑ ℑ ℑ  ⊕∉∅ � ↔ � ⊆⊃ ∈ ℑ∈⊗ ∪⊕ ⊂⊗ℑ  

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

∈ℑ ℘ ⊕ℑ∈⊗∅∉⊆⊕⊗ℑ∈ ƒ2℘ ∉ℑ  ⊃ ∈∩⊂ℑ∧⊕ � 

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

 ⊃ ¬  ⊃⊆⊕  ∉ ∩⊕ ℑ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧  ∪ ⊃ ℘ ⊄⊂ℑ∧⊕ ∉∅℘ ∉ℑ  ⊃ ∈∩� ϒ∅ 2 

 ⊕  ∪ℑ  ∪⊕ ⊆∉∏ ⊂⊗ ⋅ℑ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗ℑ � ��� ↔∅∉� ∪ 

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

ϒ ″⊃ ∩ℑ⊄∏ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ⊆⊕  ⊕  ⋅⊃  ∪ ℑ  ∉∏  ℘ ⊕ 

∉∅ ≤∏↔ Α ⋅ℑ ℑ⊗ ∉∠  ⊕⊗ ∉ ℑ∈ℑ ⊂∧∨⊕ ∪⊕℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕   ∏ ℘ 2 

 ∏  ⊕ ∉∅ ∪⊕ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩� 

2 .2  Υνδερχοολινγ ηερεδιτψ οφ αλ λοψ µ ελτ σολιδιφιεδ 

ιν Β2Φ µ ουλδ 

× ∪⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩⊕¬∠ ⊕  ⊃ ⊆⊕∈ ⋅⊕  ⊕∠ ⊕  ∅∉⊆⊕⊗⊃ ∈ 

ℑ ∪ ⊃ ∩∪ 2∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ∪⊕ ℑ  ⊕ � × ∪⊕ ∪ ⊃ ∩∪ ∠∏  ⊃  ∧ 

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

⊆ℑ  ∅  ℑ ℘  ⊃ ∉∈ ℜ ⊕ ⊃ ∈∩ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉∅ ≤∏ �� → ⊃ �� ��� ∩� 

⋅ℑ  ⊆⊕ ⊂  ⊕⊗⊃ ∈  ⊃  ∏⊃ ∈ ℑ ∇∏ ℑ   ∨ ∩ ⊂ℑ  ℘  ∏ ℘ ⊃ ℜ ⊂⊕�ℑ∈⊗ ∪⊕ 

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

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

⋅ℑ ∩ ⊃ √⊕∈ ⊃ ∈ ″ ⊕ ∅� ≈� � 

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

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

⊆�ℑ∈⊗ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ℑ ℘ ℘ ∏  ℑ ℘ ∧ � ↔�ƒ⊃ ∩��� � × ∪⊕ ℑℜ  ∉2 

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

° ″ ∪��2° ″ ∪�  ∪⊕ ⊆∉℘ ∉∏ ∠ ⊂⊕� 

⁄∏  ⊃ ∈∩  ∪⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ⊕¬∠ ⊕  ⊃⊆⊕∈ � ∪⊕ ∠∏  ⊃ ∅ ⊃ 2 

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

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

∪⊕  ⊕⊗ ⊃  ∧ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂  ⊕  ∏ ∠ 
� ) ∂ ℑ ℘ ∏ ∏⊆ ℘ ∪ ℑ⊆ℜ ⊕ �� ) ± ∏ ℑ   ∨  ∉⊗�� ) ƒ∏  ⊕ ⊗ ⊂ℑ∩�� ) ↑ ⊕ ⊂  � 

� ) ± ∏ ℑ   ∨ ℘  ∏ ℘ ⊃ ℜ ⊂⊕�� ) ≥∪⊕ ⊂ ⊂ ⊆∉ ⊂⊗�� ) ϒ⊂∏⊆⊃ ∈∉∏  ⊕ ∅  ℑ ℘  ∉ ∧ � 

� ) ƒ∏  ⊕ ⊗ ⊂ℑ∩�� ) ♥∈⊗ ∏ ℘  ⊃ ∉∈ ℘ ∉ ⊃ ⊂��� ) ± ∏ ℑ   ∨  ∏ ℜ ⊕� 

�� ) ↓ℜ  ⊕  √⊃ ∈∩ ∪∉ ⊂⊕��� ) ♥∈∅  ℑ  ⊕ ⊗ ∠∧ ∉⊆⊕   ∧ 

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

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

⋅ℑ ⊕ √ℑ ℘ ∏ ℑ  ⊕⊗  ∉ � ��� ≅ �� � � °ℑ ℑ∈⊗  ∪⊕ ℑ ⊂ ⊂∉∧ ⋅ℑ  

∪⊕ ℑ  ⊕⊗ ∉ � ��� ↔ℑ∈⊗ ⊗ ⊕∩ℑ   ⊕⊗∅∉� ⊆⊃ ∈ �ℑ ∅  ⊕  ∪ℑ  

 ∪⊕ ⊆⊕ ⊂ ⋅ℑ  ∏ ∠⊕  ∪⊕ ℑ  ⊕⊗ ∉ � ��� ∗ � ��� ↔ℑ∈⊗ ∪⊕ ⊂⊗ 

ℑ  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∅∉ � ⊆⊃ ∈ �  ⊕ ∠ ⊕ ℑ  ⊕⊗  ∪⊕ ℑℜ∉√⊕ 

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

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

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

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

ℜ ∉  ∉⊆ ∉ ∅ ∇∏ ℑ   ∨ ∩ ⊂ℑ  ℘  ∏ ℘ ⊃ ℜ ⊂⊕� ∏∠⊕  ∪⊕ ℑ  ⊕⊗ ∉ � ��� 

↔ℑ∈⊗ ∪⊕ ⊂⊗∅∉��� ϒ ⊂ℑ    ∪⊕ ⊆⊕ ⊂ ⋅ℑ ℘ ∉∉ ⊂⊕⊗⊗ ∉⋅∈ 

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

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

  ⊃ ∩∩ ⊕ ∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ♣ℑ 2♥∈ ℑ ⊂ ⊂∉∧ ∠ ⊂ℑ ℘ ⊕⊗ ℑ  

 ∪⊕ ℜ ∉  ∉⊆ ∉∅ ∪⊕ ⊆∉∏ ⊂⊗� 

3  Ρ ΕΣΥΛΤΣ 

÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃  ⋅ℑ ∠ ⊕  ∅∉⊆⊕⊗ ∉⊃ ⊗ ⊕∈2 

 ⊃ ∅∧  ∪⊕    ∏ ℘  ∏  ⊕ ∉∅  ∪⊕ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩� ♥  ÷2 ℑ∧ 

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

′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ℜ ⊕ ⊂∉∈∩  ∉ ℑ ∇∏ ℑ   ∨ ∩ ⊂ℑ  � 

Φ ιγ .2  ÷ ″ ⁄  ∠⊕ ℘   ℑ ∉∅ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩ 
�ℑ� ) ′2℘ ∉ℑ  ⊃ ∈∩��ℜ � ) ƒ2℘ ∉ℑ  ⊃ ∈∩

  × ∪⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪⊕  ⊕⊗ ⊃  ∧ ∉∅ ⊆⊕ ⊂ ⊃ ∈  ∪⊕ ′2ƒ 

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

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

4  ∆ΙΣΧΥΣΣΙΟΝ 

4 .1  Νον2χαταλψτιχ νυχλεατιον οφ Β2Φ χοατινγ 

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

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

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

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

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

′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ∠  ∉∠∉ ⊕⊗ ℜ ∧  ∪⊕℘ ⊂ℑ   ⊃ ℘ ℑ ⊂ ∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈  ∪⊕ ∉2 

 ∧ 
≈� �℘ ∉∏ ⊂⊗ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  

Ι  = 
�� �� 

Γ ( Τ) 
⊕¬∠ − 

��Π 

� κΤ 
φ( Η) Ρ � 

∃ Γ � 
ϖ 

��� 

⋅∪⊕  ⊕ Ρ ⊃  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ � ∉ ⊂ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊃ ℑ ⊂ ⊕∈⊕  ∩∧ � Τ ⊃  

 ∪⊕ ∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� κ ⊃  ∪⊕ ′∉ ⊂  ∨⊆ℑ∈∈ ℘ ∉∈2 

  ℑ∈� ∃ Γ ϖ ⊃  ♣⊃ ℜℜ ∅  ⊕ ⊕ ⊕∈⊕  ∩∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕ ∉ ⊂ ⊃ ⊗ℑ∈⊗⊂ ⊃ ∇∏ ⊃ ⊗∠∪ℑ  ⊕ �ℑ∈⊗ Γ � Τ� ⊃  ∪⊕√⊃  ℘ ∉ ⊃  ∧ 

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



Φ ιγ .3  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩  

�ℑ � ) ⁄⊕ ∈⊗  ⊃  ⊕� ∃ Τ � �� ↔��ℜ � ) ♣ ℑ∈∏ ⊂ℑ ∩  ℑ ⊃ ∈ � ∃ Τ � �� ↔��℘ � ) ∝∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ⊗ ⊕ ∈⊗  ⊃  ⊕� ∃ Τ � ��� ↔ 

∉∅ ∪⊕ ⊆⊕ ⊂  ≈� � 

Γ ( Τ) = �� − � .� ⊕¬∠[ � .�� Τ ← / ( Τ − Τ ∩ )] ��� 

⋅∪⊕  ⊕ Τ Λ ⊃  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗∏  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕ ⊆⊕ ⊂  � 

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

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

Τ ∩ = � .��[ (�2Χ � ) Τ ⊆ (→ ⊃ ) + Χ � Τ ⊆ (≤∏ )] ��� 

⋅∪⊕  ⊕ Χ � ⊃ ℑ ⊂ ⊂∉∧ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ � Τ ⊆ � → ⊃ � � Τ ⊆ � ≤∏� 

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

 ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � 

φ(Η) = 
(� + ℘ ∉Η)(� − ℘ ∉Η) � 

� 
��� 

∃ Γ ϖ = 
∃ Η φ ∃ Τ 

Τ Λ 

��� 

⋅∪⊕  ⊕ ∃ Η φ ⊃  ∪⊕⊂ℑ  ⊕∈∪⊕ ℑ  � ∃ Τ � � Τ Λ � Τ� ⊃  

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

• ∪⊕∈  ∪⊕ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ⊂∉ ⊕ ⊃  ⊕ ∅ ∅ ⊕ ℘  ℑ∈⊗   ⊃ ∩ 2 

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

∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ⊃  

Ι σ # τ # Σ = � ��� 

⋅∪⊕  ⊕  τ ⊃  ∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈  ⊃⊆⊕� Σ ⊃   ∪⊕ ∈⊕ ⊃ ∩∪ℜ∉ ⊃ ∈∩ 

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

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

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

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

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ∉∅ ⋅⊕   ⊃ ∈∩ ℑ∈∩⊕ ⊂ ⋅⊃  ∪ 

∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∉∅ ⊆⊕ ⊂   

 ⊃ ∉∈ ℑ  ⊕∩ ⊃ √⊕∈ ⊃ ∈ ×ℑℜ ⊂⊕� �ƒ⊃ ∩� �  ∪∉⋅ ∪ℑ   ∪⊕℘ ∉  ⊕ 2 

 ∠ ∉∈⊗ ⊃ ∈∩ ⋅⊕   ⊃ ∈∩ℑ∈∩ ⊂⊕ Η 3 ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂ ℑ∈⊗ 

′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ⊃  �� ��β ∅∉ ℑ∈ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ��� ↔� 

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

≤∏ 2→ ⊃ ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂  ≈� � � � ♥⊃  ⊆∉ ⊕ ⊆ℑ ⊂ ⊂⊕   ∪ℑ∈  ∪⊕ 

⋅⊕   ⊃ ∈∩ ℑ∈∩ ⊂⊕ Η Γ � Λ ℜ ⊕  ⋅⊕ ⊕∈ ∇∏ ℑ   ∨ ∩ ⊂ℑ   ℑ∈⊗ ⊆⊕ ⊂  � 

���β � × ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ⊃  ℑ∈ ⊃ ⊗ ⊕ ℑ ⊂ ∈∉∈2 

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

⊆⊕ ⊂  � 

Ταβλε 1  × ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘∠ ℑ  ℑ⊆⊕  ⊕  ∉∅ 

≤∏ �� → ⊃ �� ℑ ⊂ ⊂∉∧ 
≈�� 

Ρ 

��♠ # ⊆ 
� � 

� 

∃ Η φ 

��♠ # ⊆ 
� � 

� 
Η Γ � Λ 

��β� 
Τ ← 

� ↔ 

Τ ⊆ � → ⊃ � 

� ↔ 

Τ ⊆ �≤∏ � 

� ↔ 
Σ 

� ⊆ 
� 

τ 
� 

� � ��� � � ��� ≅ �� 
� ��� � ��� � ��� � ��� � � � � � ≅ �� 

� � �� 

4 .2  Μιχροσ τρυχτυρε 

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

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

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

∃ Τ � ∃ Τ � � ∩  ℑ∈∏ ⊂ℑ ℘  ∧  ℑ ⊂    ∏ ℘  ∏  ⊕� ⋅∪⊕∈ ∃ Τ � � 

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

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ⊗ ⊕∈⊗  ⊃  ⊕ � ⋅∪⊕∈ ∃ Τ � ∃ Τ � �ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

�� � × ⋅∉ ℘  ⊃  ⊃ ℘ ℑ ⊂ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩  ⋅⊕  ⊕ ⊆ℑ  ⊄⊕⊗ ∉∏ ℑ � 
∃ Τ � � �� ↔ℑ∈⊗ ∃ Τ � � ��� ↔� × ∪⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∏ ⊂  

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

⊆⊕ ⊂ ∠  ∉∠ ∉ ⊕⊗ ℜ∧ ′∉⊕   ⊃ ∈∩ ⊕ � ≤∉ ⊃ ⊕ ⊂ ℑ∈⊗ × ⊕√⊃ ⊗ ⊃ ≈�� 

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

⊆∏⊆  ℑ∈∩ ⊕ �ℑℜ ∉∏ � � �� ≅ �� � � ⊆� � ∪⊕  ⊕ ℘ ℑ ⊂⊕  ℘ ⊕∈℘ ⊕ 

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

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

ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊂ ⊃ ∇∏ ⊃ ⊗ ℑ∈⊗  ∉ ⊂∏  ⊕ ⊃   ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪ 

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

℘ ∉∉ ⊂ ⊃ ∈∩ ⋅⊃  ∪ ⊃ ∈  ∪⊕  ℑ∈∩ ⊕ ∉∅ ∃ Τ � � ∃ Τ � ∃ Τ � � ϒℑ 

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

 ∉ ℜ ⊕ ∪⊕℘  ∉⋅⊗ ⊕⊗∅ ⊃ ∈⊕⊗ ⊕∈⊗  ⊃  ⊕   ∏ ℘  ∏  ⊕∏∈⊗ ⊕ ⊕ ∅ ∅ ⊕ ℘   

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�    ∝∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪⊕  ⊕⊗ ⊃  ∧ ∉∅ ≤∏ �� → ⊃ ��  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗⊃ ∈ ∈∉∈2℘ ℑ  ℑ ⊂∧ ⊃ ℘℘ ∉ℑ  ⊕⊗ ⊆∉∏ ⊂⊗



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

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

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

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

⊗ ⊕∈⊗  ⊃  ⊕ ∩  ∉⋅ ∪ ∠  ∉℘ ⊕  � × ∪⊕  ⊕ ∅∉ ⊕�  ∪⊕ ∪ ⊃ ∩∪⊕  ∪⊕ 

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

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

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

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

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

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

 ∪⊕ ⊆∉ ⊕�  ⊕ ℘ ℑ ⊂⊕  ℘ ⊕∈℘ ⊕  ∏∠⊕  ∪⊕ ℑ �⊂⊕    ∪ℑ∈ �� ↔ � 

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

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

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

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

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

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

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

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

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

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

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

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

∈⊕⋅ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈� � �� �♥∪ℑ  ℜ ⊕ ⊕∈  ∪∉⋅∈  ∪ℑ  ∪⊕ ⊆⊕ 2 

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

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

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

 ⊃ ∉∈ ≈� � � � � � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ϒ ℘ ∉⊆∠ ∉ ⊃  ⊕ ∩ ⊂ℑ   2⊂ ⊃ ∈⊕⊗ ′2ƒ ℘ ∉ℑ  ⊃ ∈∩ ⊃   ∏ ℘ 2 

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

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

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

�� ϒ ∈⊕⋅ ℘ ∉∈℘ ⊕∠ ∉∅ ∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ∪⊕  ⊕⊗ ⊃  ∧ ⊃ ⊗ ⊕ 2 

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

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗⊃ ∈ ℑ ′2ƒ ℘ ∉ℑ  ⊕⊗ ⊆∉∏ ⊂⊗ℑ∈⊗ ∪ℑ ∉∅ ∪⊕ ≤∏ �� → ⊃ �� 

ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂ ℑ⊆∉∏∈  ∉ � � �� � 

�� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅  ∪⊕ ∏∈⊗ ⊕  ℘ ∉∉ ⊂⊕⊗ 

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

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

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ♣ ∝ ↓ ÷∏ ⊕ 2∅ ⊕ ∈∩� ϒ ⊆∉  ∠∪∉∏  ℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

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

∠∪ ℑ  ⊕ ℑ ⊂ ⊂∉∧ ≈ ⁄ � ÷⊃ χℑ∈ � → ∉  ∪⋅⊕   ⊕  ∈ °∉ ⊂∧ ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ 

∝∈⊃ √⊕   ⊃  ∧ ����� � 

≈�  °∉⋅⊕ ⊂ ⊂ ♣ ←ƒ � ≤∉⊆ ⊆⊕ ∈∉∈ / ∏∈⊗ ⊕  ℘ ∉∉ ⊂ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ℘ ∉∠∠ ⊕  

ℜ∏ ⊂⊄  ℑ⊆∠ ⊂⊕  0 ≈♠  �♠ ↑ ℑ  ⊕ ≥℘ ⊃← ⊕   ����� ��� ���� � 

��� � 

≈�  ↑ ⊕  ∨ ≤ ⁄ ℑ∈⊗ ↔ ℑ   ℑ⊆⊃  × ≡ � ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ 

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

≈♠  � ↑ ⊕  ℑ ⊂ ⊂ × ℑ∈ ϒ ����� ��ϒ ���� � ��� � 

≈�  ♣ ∝ ↓ ÷ ∏ ⊕ 2∅ ⊕ ∈∩� ←∝ ≠⊃ 2⊂ ⊃ℑ∈⊗ ≠ ϒ →♣ ♣⊕ ∈2℘ ℑ∈∩� ♦⊃ ∩∪ 

∏ ∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ∈⊗ ∪ ⊕  ⊕ ⊗ ⊃  ∧ ∉∅ ≤∏ 2 → ⊃ 2ƒ⊕ ℑ ⊂ ⊂∉∧⊃ ∈  ∠ ⊕ ℘ ⊃ ℑ ⊂ 

℘ ∉ℑ  ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠ � ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂  ″ ⊕ 2 

 ⊕ ℑ  ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

≈�  ← ∏¬ ′ � ♦ℑ∉∏ ♣ ℑ∈⊗ ↑ ∉ ⊂ ⊂ℑ  ⊗ ƒ � ⁄∧∈ℑ⊆⊃ ℘∏∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ 

∉ ∅  ∏ ∠ ⊕  ℑ ⊂ ⊂∉∧ ≈♠ � ↑ ⊕  ℑ ⊂ ⊂� ���� � �� ���� � ���� � 

���� � 

≈�  ← ∏ ⊗ √⊃ ∩ ϒ � • ℑ∩∈⊕ ♥ � ← ℑ ℑ⊄⊆ℑ∈∈ ♠�⊕ ℑ ⊂� ∝∈⊗ ⊕  ℘ ∉∉ ⊂ ⊃ ∈∩ 

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

∅∉ ⊃ ∈∩ ⊂⊕ 2℘  ∧  ℑ ⊂  ∏  ℜ ⊃ ∈⊕ ℜ ⊂ℑ⊗ ⊕  ≈ ♠ � ↑ ℑ  ≥℘ ⊃ ∞∈∩� 

���� � ϒ����� ∗ �� ���� � 

≈�  ♦ ∝ ♦ℑ∈2∇ ⊃� ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ° ∉℘ ⊕   ⊃ ∈∩ ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� 

↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ��� � 

≈�  × ∏  ∈ℜ∏ ⊂ ⊂ ⁄ ℑ∈⊗ ↑ ∉∈⊗ ∉ ⊂ ∅ ∉ ← ƒ � ♦∉  ⊕  ∉∩ ⊕ ∈⊕ ∉∏  ∈∏ ℘ ⊂⊕ 2 

ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ 2 ∉ 2 ∉ ⊂ ⊃ ⊗  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈⊃ ∈ ℑ ⊂ ⊂∉∧≈♠  �♠ 

≤∪⊕⊆ °∪∧����� ���� ���� � ��� � 

≈�  × ∪ ∉⊆∠  ∉∈ ≤ ∂ ℑ∈⊗ ≥∠ ℑ ⊕ ∠ ⊕ ∈ ƒ � ♦∉⊆∉∩ ⊕ ∈⊕ ∉∏  ℘  ∧  ℑ ⊂ 

∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ⊃ ∈ ℜ ⊃ ∈ℑ  ∧ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ ⊆⊕ ⊂   ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂� 

���� ������� ����� � ���� � 

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

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

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

���� � ���� � 

≈��  ≥∏ ∨∏⊄ ⊃ ↑ � °⊃ ℘ ℘ ∉∈⊕ × ♠� ƒ⊂⊕⊆⊃ ∈∩  ↑ ≤ �⊕ ℑ ⊂� ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ 2 

℘ ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊃ ∩∪ ⊂∧ ∏ ∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ ƒ⊕ 2° ℑ ⊂∉∧ ≈ ♠ � ↑ ⊕  ℑ ⊂ ⊂ 

× ℑ∈ ϒ ����� ���ϒ ����� � ���� � 

≈��  ♣ ∝ ↓ ÷ ∏ ⊕ 2∅ ⊕ ∈∩� ←∝ ≠⊃ 2⊂ ⊃ℑ∈⊗ ≠ ϒ →♣ ♣⊕ ∈2℘ ℑ∈∩� ϒ∏  ∉ 2 

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ∏∈⊗ ⊕  ℘ ∉∉ ⊂⊕ ⊗ ≤∏ 2 → ⊃ 2ƒ⊕ 

 ⊕  ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ ≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ÷⊃ χℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪ 2 

∈∉ ⊂∉∩∧ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ��� ��� ��� � �� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


