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

Εφφεχτ οφ ελεχτριχ χυρρεντ ον σταβιλιτψ οφ 

σολ ιδιφιχατιον ιντερφαχε µ ορπηολογψ 
≠ 

≤ ♦ ϒ →♣ ♣∏ ∉ 2 ⋅⊕ ⊃ �常国威� � � � � ≠ ∝ ϒ →♠∏∈2∠ ⊃ ∈∩�袁军平� � � • ϒ →♣ ≡⊃ 2⊗ ∉∈∩�王自东� � � 

• ∝ ≤ ∪∏∈2⊇ ⊃ ∈∩�吴春京� � � • ϒ →♣ ÷⊃ ∈2∪∏ ℑ�王新华� � � ♦ ∝ ♦ℑ∈2∇ ⊃ �胡汉起� � 

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

� � ← ⊃ ℑ∉∈⊃ ∈∩ ♥∈  ⊃  ∏  ⊕∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ �♠ ⊃ ∈∨∪∉∏����� � ° �″ �≤∪ ⊃ ∈ℑ� 

� � ♣∏ ℑ∈∩ ∨∪∉∏ → ∉∈∅⊕   ∉∏  ↑ ⊕  ℑ ⊂♥∈  ⊃  ∏  ⊕� ♣∏ ℑ∈∩ ∨∪∉∏������ � ° �″ �≤∪ ⊃ ∈ℑ� 

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

′⊕ ⊃ ⊇ ⊃ ∈∩ ������ � ° �″ �≤ ∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ′ℑ  ⊕ ⊗∉∈  ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ℑ∈ℑ ⊂∧ ⊕ � ∪ ⊕⊕ ∅ ∅ ⊕ ℘ ∉ ∅⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕ ∈⊗ ⊕ ∈ ⊃  ∧ ∉∈   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊆∉ 2 

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

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

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

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

[ Κεψ ωορδσ] ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧ �∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ �⊃ ∈ ⊕  ∅ ℑ ℘ ⊕� ⊆∉ ∠∪∉ ⊂∉∩∧ �  ℑℜ ⊃ ⊂ ⊃  ∧ 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

℘  ∧  ℑ ⊂ ∩  ∉⋅ ∪� ♦∉⋅⊕ √⊕ �∈∉ ⊃ ∈⊃  ⊃ ℑ  ⊃ √⊕ ∪ℑ ℜ ⊕ ⊕∈  ℑ⊄2 

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

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

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

  ⊃ ℘℘ ∏   ⊕∈℘ ∉∈ ⊃   ⊕∈ ⊂∧ � ℜ∏  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ ℘ ∏   ⊕∈⊃  

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

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

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

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

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

• ∪⊕ ⊕ ⊂⊕ ⊕ ℑ ⊂ ≈� ∗ � ⊆ℑ⊗ ⊕ ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊕ ∉∈  ∪⊕ 

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

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

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

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

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

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

∞ℑ  ⊂∧ ⊃ ∈  ∪⊕ ����� ≤∪ℑ ⊂⊆⊕   ⊕ ℑ ⊂ ≈� 
∠  ∉∠ ∉ ⊕⊗ 

 ∪⊕ / ℘ ∉∈  ⊃  ∏ ⊕∈∏∈⊗ ⊕  2℘ ∉∉ ⊂ ⊃ ∈∩0  ∪⊕ ∉ ∧  ⊕ ⊂ℑ  ⊕⊗ ∉  ∪⊕ 

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

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

∩  ∉⋅ ∪�♥∈  ∪⊕ ⊆⊃ ⊗⊗ ⊂⊕����� ↑ ∏ ⊂ ⊃ ∈ℑ∈⊗ ≥⊕⊄⊕  ⊄ℑ ≈� 

∠∏ ∉∏   ∪⊕ ⊄ ⊃ ∈⊕  ⊃ ℘ ∪⊕ ∉ ∧ ℑℜ∉∏   ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∉ ⊂ ⊃ ⊗ ⊃ 2 

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

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

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

↑2≥  ∪⊕ ∉ ∧ ℑ∈⊗  ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ⊕ ∇∏ ℑ  ⊃ ∉∈ ℑℜ ∉∏  ∪⊕ 

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

 ∪⊕ ⊕ ∅ ∅ ⊕ ℘ ∉∅ ⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ ≈� � ∪⊕ ⊕ ∅ ∅ ⊕ ℘ ∉∅ ⊕ ⊂⊕ ℘   ⊃ ℘ 

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

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

∉ ⊕  ⊃ ℘ ⊕  ∏ ⊂   ⋅⊕  ⊕ √⊕  ⊃ ∅ ⊃ ⊕⊗ ℜ ∧ ⊕¬∠ ⊕  ⊃⊆⊕∈ � 

2  Τ ΗΕ ΟΡ ΕΤΙΧ ΑΝΑΛΨΣΕΣ 

2 .1  Χριτεριον φορ σ ταβιλιτψ οφ σολιδιφιχατιον ιντερ2 

φαχε µ ορπηολογψ υνδερ εφφεχτ οφ ελεχτριχ χυρ2 

ρεντ 

× ∪⊕ ℑ∏  ∪∉ ⊕   ℑℜ ⊂ ⊃  ∪⊕⊗ ℑ ⊄ ⊃ ∈⊕  ⊃ ℘⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ⊕ 2 

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

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

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

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

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

Γ( Ξ) = � µ ΞΓ ≤ ( Ξ ≤ − ϖ/ ∆ ← )/ 

( Ξ ≤ − ϖπ/ ∆ ← ) − � Ξ � Τ ⊆ # − 

( γ ≥ + γ ← ) Ξ − ( Σ 
← 
⊕ − Σ 

≥ 
⊕ )/ � Κ ��� 

⋅∪⊕  ⊕ µ ⊃  ⊂∉∠ ⊕ ∉∅ ℑ ⊂ ⊂∉∧ ⊂ ⊃ ∇∏ ⊃ ⊗ ⊂ ⊃ ∈⊕ ⊃ ∈  ∪⊕ ∠∪ℑ  ⊕ 

∅ ⊃ ∩∏  ⊕� Ξ ⊃ ⊗ ⊃   ∏  ℜℑ∈℘ ⊕ ⋅ℑ√⊕ ∈∏⊆ℜ ⊕ � Γ ≤ ⊃ ℘ ∉∈℘ ⊕∈2 

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

⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ ℑ℘ ⊕� Ξ ≤ � ϖ�� ∆ ← � ≈� ϖ�� ∆ ← � � � 

Ξ �  ��� � ϖ⊃  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ℑ  ⊕� ∆ ← ⊃ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ 2 

℘ ⊃ ⊕∈∉∅ ∉ ⊂∏  ⊕� π � κ � � � � κ � ⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊗ ⊃    ⊃ ℜ∏ 2 

 ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Τ ⊆ ⊃  ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈∉∅ ∠∏  ⊕ ⊆⊕  ℑ ⊂� # 

� Ρ� Λ , Ρ ⊃  ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘ ∏  ∅ ℑ℘ ⊕ ⊕∈⊕  ∩∧ � Λ ⊃ ⊂ℑ  ⊕∈∪⊕ ℑ  

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ �′♠ �� � �� � ���  ∏ ∠∠ ∉  ⊕ ⊗ ℜ ∧  ∪ ⊕ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗∏    ∧ ′∏  ⊕ ℑ∏∉∅ ≤ ∪ ⊃ ∈ℑ 

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



∉∅  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ � γ ≥ � Κ ≥ ♣ � 
≥ � � Κ� γ ← � Κ ← Γ � 

← � � Κ� � Κ � 

���� Κ ≥ � Κ ← � � Γ � 
← ℑ∈⊗ Γ � 

≥ ℑ  ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈  

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

 ∠⊕ ℘  ⊃ √⊕ ⊂∧ � Κ ← ℑ∈⊗ Κ ≥ ℑ  ⊕ ∪⊕ ⊆ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∉∅⊂ ⊃ ∇∏ ⊃ ⊗ 

ℑ∈⊗ ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � Σ 
← 
⊕ ℑ∈⊗ Σ 

≥ 
⊕ ℑ  ⊕  ∠⊕ ℘ ⊃ ∅ ⊃ ℘ 

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

Σ 
← 
⊕ � ϑ � � κ ← 

⊕ 
≈� � Σ 

≥ 
⊕ � ϑ � � κ ≥ 

⊕ 
≈� � ϑ ⊃  ⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ 

⊗ ⊕∈ ⊃  ∧ � κ ← 
⊕ ℑ∈⊗ κ ≥ 

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

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

× ∪⊕ ⊃ ∩∈ ∉∅ Γ( Ξ) ⊗ ⊕  ⊕ ⊆⊃ ∈⊕  ∪⊕∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ ∉∅ 

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

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

∅∉⊆ � ∪⊕  ⊕⊃ ∉∈⊂∧ ∉∈⊕ ⊆∉ ⊕ ⊕ ⊆ �⊃� ⊕�� Σ 
← 
⊕ � Σ 

≥ 
⊕ �� 

� Κ�⊃ ∈ ∞∇� ��� ⋅∪⊕∈ ℘ ∉⊆∠ ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕℘  ⊃  ⊕  ⊃ ∉∈ ∩ ⊃ √⊕∈ 

⊃ ∈ ″ ⊕ ∅� ≈� � × ∪⊕  ⊕ ∅∉ ⊕  ∪ ⊃  ⊕ ⊆ ⊗ ⊃  ⊕ ℘  ⊂∧  ⊕ ∅ ⊂⊕ ℘   ∪⊕ 

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

⊆∉ ∠∪∉ ⊂∉∩∧ � ϒℑ ⊆ℑ   ⊕ ∉∅∅ ℑ ℘  � ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅⊕ ⊂⊕ ℘   ⊃ ℘ 

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

∉∅ ∪⊕ ⊆∏ ⊂  ⊃ ∈∉⊆⊃ ℑ ⊂ Γ( Ξ) � × ∪ ⊃  ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊗ ⊃  ℘ ∏   ⊕⊗⊃ ∈ 

⊗ ⊕  ℑ ⊃ ⊂⊃ ∈  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

2 .2  Εφφεχτ οφ ελεχτριχ χυρρεντ ον σ ταβιλιτψ οφ σολιδι2 

φιχατιον ιντερφαχε µ ορπηολογψ 

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

∩∧ 

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

⊃ ∈℘  ⊕ ℑ  ⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊕ℑ  ⊕ ℑ� ∪∏ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩⊃  ⊕∈⊕  ∩∧ �♥ 

⊃ ∠∉  ⊃ ℜ ⊂⊕ ∉ ⊆ℑ⊄⊕  ∪⊕⊃ ∈ ⊕  ∅ ℑ℘ ⊕ ⊄⊕ ⊕∠ ∠ ⊂ℑ∈ℑ ℜ∧ ℘ ∉∈2 

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

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

∅ℑ ℘ ⊕⊕∈⊕  ∩∧ ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ ℜ ∧ 
≈� 

Ρ ≥� ← = Ρ � + ωϑ � ��� 

⋅∪⊕  ⊕ Ρ ≥ � ← ℑ∈⊗ Ρ � ℑ  ⊕ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘⊃ ∈ ⊕  ∅ ℑ ℘ ⊕⊕∈⊕  ∩ ⊃ ⊕ ∅∉ 

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

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

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

⋅⊕ ∪ℑ√⊕ 

# = ( Ρ � + ωϑ � )/ Λ ��� 

× ∪⊕  ⊕ ∅∉ ⊕  ∪⊕ � Ξ � Τ ⊆ #  ⊕ ⊆ ⊃ ∈ ∞∇���� ⊃ ∈℘  ⊕ ℑ  ⊕  

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

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

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

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

∉ℜ√⊃ ∉∏  ∪⊕⊕ ∅ ∅ ⊕ ℘ � 

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

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

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

≥ 
⊕ � ∪⊕∈ Σ ← 

⊕ � 

Σ ≥ 
⊕ � ��� κ ← 

⊕ � �� κ ≥ 
⊕ � � � � ϒ  ∏⊆⊃ ∈∩ � Κ⊃ ℑ ℘ ∉∈  ℑ∈ � 

 ∪⊕ √ℑ ⊂∏ ⊕ ∉∅ � Σ ← 
⊕ � Σ ≥ 

⊕ �� � Κ ⊃ ∈ ∞∇���� ⋅⊃ ⊂ ⊂ ⊃ ∈℘  ⊕ ℑ  ⊕ 

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

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

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

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

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

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

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕ ♠ ∉∏ ⊂⊕ ∪⊕ ℑ ∠  ∉⊗ ∏ ℘ ⊕⊗ ℜ∧ ⊕ ⊂⊕ ℘   ⊃ ℘ 

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

℘ ∉∈√⊕¬ ∠∉ ⊃  ⊃ ∉∈�  ∪∏   ℑ ⊃  ⊃ ∈∩  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕  ℑ  

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

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

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

⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ � ∪∏ ⊃ ⊆∠  ∉√⊃ ∈∩  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ 

∉∅ ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ � 

Φ ιγ .1  ⁄⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ℑ℘  ∉  

 ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ 

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

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

∩  ℑ⊗ ⊃ ⊕∈ � ⊃�⊕� Γ ≥ ℑ∈⊗ Γ ← � ∉∈ ℜ ∉ ∪  ⊃ ⊗ ⊕  ∉∅  ∪⊕ 

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

⊗ ⊕∈ ⊃  ∧ � × ∪⊕ ⊕ ⊆ � γ ≥ � γ ← � ⊃ ∈ ∞∇� ��� ⊗ ⊕ ∠ ⊕∈⊗ ∉∈ 

Γ � 
← ℑ∈⊗ Γ � 

≥ ℑ∈⊗⊃ ℘ ∉∈  ℑ∈ ⊂∧ ⊂ℑ  ∩ ⊕  ∪ℑ∈ ∨⊕  ∉ � × ∪⊕  ⊕ 2 

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

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

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

⊗ ⊃ ⊕∈∉∅⊂ ⊃ ∇∏ ⊃ ⊗ 

• ∪⊕∈  ∪⊕  ⊕∅ ⊂∉⋅⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ℑ∈⊗℘ ∉∈√⊕ ℘  ⊃ ∉∈ 

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

∩  ℑ⊗ ⊃ ⊕∈∉∅ ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊕℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ ℜ ∧ 
≈�� 

Γ ≤ = − ϖ/ ∆ ← ( Χ 3 − Χ � ) # 

[ � − ⊕¬∠(− ϖ∆ ≤ / ∆ ← )] − � ��� 

⋅∪⊕  ⊕ Χ 3 ⊃  ∉ ⊂∏  ⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅⊂ ⊃ ∇∏ ⊃ ⊗ ∠∪ℑ  ⊕ ∉∈ 

 ∪⊕⊃ ∈ ⊕  ∅ ℑ℘ ⊕� ∆ ≤ ⊃ ℜ∉∏∈⊗ ℑ  ∧ ⊂ℑ ∧⊕  ∪ ⊃ ℘ ⊄∈⊕  ∉∅ ∉ ⊂∏  ⊕ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ � 

• ∪⊕∈  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ ℘ ∏   ⊕∈ ∅ ⊂∉⋅  ∪  ∉∏ ∩∪  ∪⊕ 

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

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

ℜ ⊕⊕¬∠  ⊕   ⊕⊗ ℜ∧ 

Χ 3 − Χ � = ( Χ 3 
� − Χ � )⊕¬∠(− ϑ/ Β) ��� 

⋅∪⊕  ⊕ Χ 3 
� ⊃  ∪⊕  ∉ ⊂∏  ⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ 

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

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

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

⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧ ⊕¬∠ ⊕  ⊃ ⊆⊕∈� ƒ∉ ∪⊕ ϒ⊂ 2≤∏ ℑ ⊂ ⊂∉∧� 

 ∪⊕√ℑ ⊂∏ ⊕ ∉∅ Β ⊃ ℑℜ ∉∏ ��� �≥∏ℜ   ⊃  ∏  ⊃ ∈∩  ∪⊕ ℜ∉∏∈⊗ 2 

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

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

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

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

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



Γ ≤ = − ( Χ 3 
� − Χ � ) ϖ/ ∆ ← {� − 

⊕¬∠[ − �( α/ αχ) �/ � Χ �/ � ϖ/ (ϑ∆ �/ � 
← )] } − � # 

⊕¬∠(− ϑ/ Β) ��� 

⋅∪⊕  ⊕ Χ⊃ ⊄ ⊃ ∈⊕  ⊃ ℘√⊃  ℘ ∉ ⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � αχ ⊃ ℑ℘ ∉⊕ ∅ 2 

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

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

⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �ℑ∈⊗ α ⊃ ⊃ ∈∩∉ ℑ⊗ ⊃ ∏ � 

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆ ∞∇����  ∪ℑ ⊕¬∠� � ϑ/ Β� 

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

Γ ≤ ⊗ ⊕ ℘  ⊕ ℑ  ⊕�ℑ∈⊗ ∪ℑ ⇔ � � ⊕¬∠≈ � �� α/ αχ� ��� Χ ��� ϖ� 

� ϑ∆ ��� 
← �⇑ � � ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊕ ⊂⊕ ℘   ⊃ ℘ ⊗ ⊕∈ ⊃  ∧ �  ∪∏  

⊆ℑ⊄ ⊃ ∈∩ Γ ≤ ⊃ ∈℘  ⊕ ℑ  ⊕�♥℘ ℑ∈ ℜ ⊕ ⊄∈∉⋅∈ ∅  ∉⊆ ∞∇� ��� 

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

⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊕  ℑ ⊂�⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ⊕ ⊂⊕ ℘   ⊃ ℘ ℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ ⋅⊃ ⊂ ⊂ 

⊃ ⊆∠  ∉√⊕  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ � ′∏ ⋅∪⊕∈  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ 

⊆ℑ⊄⊕  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊕  ℑ ⊂∅ ⊂∉⋅ √⊃ ∉ ⊂⊕∈ ⊂∧ ℑ∈⊗⇔ � � ⊕¬∠≈ � 

�� α/ αχ� ��� Χ ��� ϖ�� ϑ∆ ��� 
← �⇑ � � � ⊕¬∠� � ϑ/ Β� � ∪⊕ 

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

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

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

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

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

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

ℜ ∧  ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∏ ⊂  � 

3  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

3 .1  Εξπεριµ ενταλ φουνδατιον 

♥⊃  ⊃⊆∠∉  ⊃ ℜ ⊂⊕  ∉ ⊗ ⊃  ⊕ ℘  ⊂∧ ∉ℜ  ⊕  √⊕  ∪⊕  ∉ ⊂ ⊃ ⊗ 2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

∠∪∉ ⊂∉∩∧ ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊃ ⊆∠ ⊂ ⊃ ∅ ⊃ ⊕⊗� 

3 .2  Εξπεριµ ενταλ µ ετηοδ ανδ ρεσυλτσ 

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

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

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

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

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

⊇ ∏   ℑℜ ⊂⊕⊃ ∈ ℘ ⊕   ℑ ⊃ ∈  ℑ∈∩⊕� ′∧ ℑ⊗ ⊇ ∏   ⊃ ∈∩  ∪⊕  ⊕⊆∠⊕  ℑ 2 

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

℘ ℑ  ⊃ ∉∈  ℑ  ⊕ ℘ ℑ∈ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗� ×ℑ⊄ ⊃ ∈∩ ± ϒ⊂�2� ℑ ⊂ ⊂∉∧ ℑ  

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

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

⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ⊃ ⊕ � 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ∠  ⊃ ⊆ℑ  ∧ ⊗ ⊕∈2 

⊗  ⊃  ⊃ ℘ ∠ ℑ℘ ⊃ ∈∩ δ � ⋅⊃  ∪ ⊕ ⊂⊕ ℘   ⊃ ℘ ⊗ ⊕∈ ⊃  ∧ ϑ � ♥℘ ℑ∈ ℜ ⊕ 

 ⊕ ⊕∈  ∪ℑ ℑ  ϖ � � ���� ℘⊆�ℑ∈⊗ Γ � �� ε �℘⊆ � δ � 

⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ϑ � ⋅∪ ⊃ ⊂⊕ ℑ  ϖ � � � ��� ℘⊆�ℑ∈⊗ Γ � 

��� ε �℘⊆ � δ � ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ϑ � 

Φ ιγ .2  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∠  ⊃ ⊆ℑ  ∧ ⊗ ⊕∈⊗  ⊃  ⊃ ℘ ∠ ℑ ℘ ⊃ ∈∩ δ � ⋅⊃  ∪ 

⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ϑ ℑ √ℑ  ⊃ ∉∏ ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕  

4  ∆ΙΣΧΥΣΣΙΟΝ 

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

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

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

⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈ ⊃ ℑ ⊂⊆∉ ∨⊕  ∉�♥℘ ℑ∈ ℜ ⊕ ⊄∈∉⋅∈ ∅  ∉⊆ 

∞∇� ��� ℑ∈⊗���  ∪ℑ   ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

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

⊗ ⊕∈ ⊃  ∧ �

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

⊗ ⊃  ⊃ ∉∈ ⊆⊕∈ ⊃ ∉∈⊕⊗ℑℜ∉√⊕ ℑ  ⊕ � � �� ε �ℑ∈⊗ � � �� ε � 

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

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

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

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

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

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

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

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

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

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

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

 ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅⊕ ⊂⊕ ℘   ⊃ ℘℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ ∉∈  ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

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

 ⊕  ⊃ ℘ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊕ � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

Γ( Ξ) = � µ ΞΓ ≤ ( Ξ ≤ − ϖ/ ∆ ← )/ ( Ξ ≤ − ϖπ/ ∆ ← ) − 

� Ξ � Τ ⊆ # − ( γ ≥ + γ ← ) Ξ − ( Σ 
← 
⊕ − Σ 

≥ 
⊕ )/ � Κ � 

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



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

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

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

∩∧ � ↓ ∪⊕  ⋅⊃  ⊕ ∪ ⊃ ℘ ∉∈√⊕ ℘  ⊃ ∉∈ ⋅⊃ ⊂ ⊂  ⊂∉⋅ ⊗ ∉⋅∈  ∪⊕ ∉2 

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

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

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ≤ ∪∉ ⊃♠� ≠∉⊗ ℑ ″ �⊕ ℑ ⊂� ∞∅ ∅ ⊕ ℘ ∉ ∅ ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩  ℑ  ⊕ ∉∈  ∪ ⊕ 

 ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ℑ  ⊕⊃ ∈  ∪⊕ ∞≥ ″ ∠  ∉℘ ⊕  ≈♠ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅  ∪ ⊕ 

♥ ∉∈ ℑ∈⊗ ≥ ⊕ ⊕ ⊂ ♥∈  ⊃  ∏  ⊕♠ ℑ∠ ℑ∈ ����� ������ ����� � 

≈�  • ∪ ⊕ ⊕ ⊂⊕ ϒ ϒ �≤∉ ⊃ ⊕ ⊂ ⊂ ≥ ″ � ↑ ℘ ∅ ℑ⊗⊗ ⊕ ∈ ♣ ′ �⊕ ℑ ⊂� × ∪⊕⊕ ∅ 2 

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

 ∪⊕ ℘  ∧  ℑ ⊂ 2 ⊆⊕ ⊂ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ∉ ∅ ℑ ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ � ∇ � ≈ ♠ � 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≤ ∧  ℑ ⊂ ♣ ∉⋅ ∪����� ������ �� � 

≈�  ≤∉ ⊃ ⊕ ⊂ ⊂ ≥ ″ � ↑ ℘ ∅ ℑ⊗⊗ ⊕ ∈ ♣ ′ � • ∪ ⊕ ⊕ ⊂⊕ ϒ ϒ �⊕ ℑ ⊂� × ∪⊕⊕ ∅ 2 

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

 ∪⊕ ℘  ∧  ℑ ⊂ 2 ⊆⊕ ⊂ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ∉ ∅ ℑ ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ �  � ≈ ♠ � 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≤ ∧  ℑ ⊂ ♣ ∉⋅ ∪����� ������ ���� � 

≈�  • ∪ ⊕ ⊕ ⊂⊕ ϒ ϒ � ↑ ℘ ∅ ℑ⊗ ⊗ ⊕ ∈ ♣ ′ � ≤∉ ⊃ ⊕ ⊂ ⊂ ≥ ″ �⊕ ℑ ⊂� × ∪⊕⊕ ∅ 2 

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

 ∪⊕ ℘  ∧  ℑ ⊂ 2 ⊆⊕ ⊂ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ∉ ∅ ℑ ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ �  � ≈ ♠ � 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ≤ ∧  ℑ ⊂ ♣ ∉⋅ ∪����� ��������� � �� � 

≈�  ×⊃ ⊂ ⊂⊕  • ϒ �♠ ℑ ℘ ⊄ ∉∈ ↔ϒ � ″ ∏   ⊕ ♠ • �⊕ ℑ ⊂� × ∪ ⊕ ⊕ ⊗ ⊃  2 

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

≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂����� ����� ���� � 

≈�  ↑ ∏ ⊂ ⊂ ⊃ ∈ • • ℑ∈⊗≥⊕ ⊄⊕  ⊄ℑ ″ ƒ �≥ ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ℑ∠ ⊂ℑ∈⊕⊃ ∈ ⊕  2 

∅ ℑ ℘ ⊕ ⊗ ∏  ⊃ ∈∩ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ℑ ⊗ ⊃ ⊂∏  ⊕ ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ ≈♠  � ϒ∠ 2 

∠ ⊂ ⊃ ⊕ ⊗ °∪∧����� ������ ���� � 

≈�  ≤ ♦ ϒ →♣ ♣ • � ≠ ∝ ϒ →♠ ° � • ϒ →♣ ≡ ⁄ �⊕ ℑ ⊂� ↑ ⊕ ℘ ∪ℑ 2 

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

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

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ′⊕ ⊃ ⊇ ⊃ ∈∩� 

���� ������ ���� � 

≈�  ′⊃  ⊗ ″ ′ � ⊕ ℑ ⊂�× ℑ∈ ∅ ⊕  °∪ ⊕ ∈∉⊆⊕ ∈∉∈ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � 

≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ♥∈⊗∏    ∧ ° ⊕  ����� ���� � 

≈�  ♣ ∝ ♣ ⁄ � ÷ ∝ ≠ ≠ � ← ♥ ♣ ≤ � ⊕ ℑ ⊂� ≤⊕ ⊂ ⊂∏ ⊂ℑ ∩  ∉⋅ ∪ ∉ ∅ 

≥∈2�� � ′⊃ℑ ⊂ ⊂∉∧ ⊃ ∈ ⊕ ⊂⊕ ℘   ⊃ ℘∅ ⊃ ⊕ ⊂⊗ ≈♠  � ≤∪ ⊃ ∈⊕  ⊕ ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ 

∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩����� ������ ��� � 

≈��  ♦ ∝ ♦ ± � ≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ° ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉ ∅ ↑ ⊕  ℑ ⊂ � �⊃ ∈ ≤ ∪ ⊃ 2 

∈⊕  ⊕ � ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  ����� � 

�� � 

≈��  • ⊕ ⊂  ∧ ♠ ″ �⊕  ℑ ⊂�ƒ∏ ∈⊗ ℑ⊆⊕ ∈ ℑ ⊂ ∉ ∅ ↑ ∉⊆⊕ ∈ ∏⊆ ℑ∈⊗ ♦⊕ ℑ  

ℑ∈⊗ ↑ ℑ   × ℑ∈ ∅ ⊕  � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� → ℑ 2 

 ⊃ ∉∈ℑ ⊂ ⁄⊕ ∅ ⊕ ∈℘ ⊕♥∈⊗ ∏    ∧ ° ⊕  ����� ���� � 

≈��  ← ∉⊗ ⊗ ⊃ ∈∩ ϒ ℑ∈⊗ ↔ ⊂⊕⊆ ⊆ ϒ � ⁄ ⊃  ⊕ ∅ ∅ ⊕ ⊄ ⊃  √⊕⊃ ∈ ∅ ⊂∏   ⊃ ∩ ⊕ ∈ 

⊆⊕  ℑ ⊂ ⊂⊕ ∈ ℜ ⊕ ⊃ ⊗ ⊕  ⊃  ∉ ∉∠ ⊕ ∈∏ ℜ ⊕  ∅∏∪  ∏∈∩ ≈ ♠ � ≡ → ℑ  ∏  2 

∅ ∉  ℘ ∪∏ ∈∩����� ���ϒ ����� � 

≈��  ≤ ♦ ϒ →♣ ♣ • � ≠ ∝ ϒ → ♠ ° � • ϒ →♣ ≡ ⁄ �⊕ ℑ ⊂� ≤∉∈2 

 ⊃ ∈∏ ∉∏ ∏ ∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂2 

⊂∉∧ ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ≥∉℘ ≤∪ ⊃ ∈ℑ� ���� � � 

��� ���� � 

≈��  ↔ ∏  ∨ • ℑ∈⊗ ƒ⊃  ∪ ⊕ ⁄ ♠� ⁄⊕ ∈⊗  ⊃  ⊕∩  ∉⋅ ∪ ℑ  ∪ ⊕⊂ ⊃ ⊆⊃ ∉ ∅ 

  ℑℜ ⊃ ⊂ ⊃  ∧  ⊃ ∠  ℑ⊗ ⊃ ∏ ℑ∈⊗ ∠ ℑ ℘ ⊃ ∈∩ ≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂� 

���� ������ ��� � 

≈��  ↔ ∏  ∨ • � ♣⊃ ∉√ℑ∈∉ ⊂ℑ ′ ℑ∈⊗ × ⊃ √⊕ ⊗ ″ � × ∪⊕ ∉ ∧ ∉ ∅ ⊆⊃ 2 

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

≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂����� ������ ���� � 

(Εδιτεδ βψ ΠΕ ΝΓ Χηαο2θυν) 

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


