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

Τηεορετιχαλ ανδ εξπεριµ ενταλ αναλψσεσ οφ 

χοντινυουσ χαστινγ ωιτη σοφτ2χονταχτεδ µ ουλδ 
≠ 

� � ) ∞ ↑ ƒ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ℑ∈⊗⊕ ¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊕  

⁄∞→♣ ↔ ℑ∈∩�邓  康� � ″ ∞→ ≡∪∉∈∩ 2 ⊆⊃ ∈∩ �任忠鸣� �♠ ♥ϒ →♣ ♣∏ ∉ 2℘ ∪ℑ∈∩�蒋国昌� 

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

≥∪ℑ∈∩∪ℑ ⊃������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ≤∉∏ ∠ ⊂ ⊃ ∈∩ ∪ ⊕∇∏ ℑ  ⊃ 2�⁄ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂ ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊕⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ℑ∈⊗ ∪ ⊕⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈  ⋅⊃  ∪ ∉⊆⊕ ⊆⊕  2 

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

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

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

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

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

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

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

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

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

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

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

[ Κεψ ωορδσ] ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ �∞ ↑ ≤� � ∉∅  2℘ ∉∈ ℑ ℘  ⊕ ⊗ ⊆∉∏ ⊂⊗�⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗�∞ ↑ ƒ� 

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

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

∉ ∪⊕ ∪⊕ ℑ√∧ ⊆⊕  ℑ ⊂  ≈� ∗ � � ♥℘ ℑ∈ ⊃ ⊆∠  ∉√⊕  ∪⊕  ∏  ∅ ℑ ℘ ⊕ 

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

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

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

⊃ ∈⊗∏    ⊃ ℑ ⊂  ℘ ℑ ⊂⊕⊃ ∈ ♠ ℑ∠ ℑ∈ ℑ∈⊗ ↔ ∉ ⊕ ℑ ≈� � 

♥∈  ∪ ⊃  ∠ ℑ∠ ⊕ � ℜ ℑ  ⊕⊗ ∉∈  ∪⊕ ∠  ⊕ √⊃ ∉∏  ⋅∉ ⊄ ≈� �� 

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

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

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

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

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

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

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

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

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

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

2  Ε ΛΕ ΧΤ Ρ ΟΧ ΜΑΓ ΝΕΤΙΧ ΦΙΕ Λ∆ ( Ε ΜΦ) ΧΑΛ2 

ΧΥΛΑΤΙΟΝ ΑΝ∆ ΧΟΝΤΙΝΥ ΟΥΣ ΧΑΣΤΙΝΓ Ε Ξ2 

ΠΕ ΡΙ ΜΕ ΝΤ 

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

∞ ↑ ƒ ⊃ ∈  ∪⊕ ∠  ∉℘ ⊕  ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ ⋅⊃  ∪  ∉∅  2 

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

∠ ⊂⊕¬ ⊂ ⊃ ∈⊕ ℑ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 

�≈ Ρ � �⊇ Πφ≈ Ξ�⇔ Ι⇑ � ⇔Υ⇑ ��� 

⋅∪⊕  ⊕  ⇔Ι⇑ ⊃  ℘ ∉⊆∠ ⊂⊕¬ ℘ ∏   ⊕∈℘ ∉ ⊂∏⊆∈ � ⇔Υ⇑ ⊃  

℘ ∉⊆∠ ⊂⊕¬ ∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ∉ ⊂∏⊆∈ �≈ Ρ  ⊃  ⊕  ⊃   ℑ∈℘ ⊕ ⊆ℑ   ⊃ ¬ � 

ℑ∈⊗ ≈ Ξ ⊃ ⊃ ∈⊗∏ ℘  ℑ∈℘ ⊕ ⊆ℑ   ⊃ ¬ � ♦⊕∈℘ ⊕  ∪⊕ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ 

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

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

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

Β � ⊇ � ♦ ≅ ϑ���ΠφΡ ��� 

Φ � ″ ⊕ � ϑ ≅ Β 3 ��� ��� 

π ⊆ � � Β# Β 3 ��� Λ ��� 

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

⊆ℑ  ⊄ 3 ⊆⊕ ℑ∈ ∪⊕℘ ∉∈⊇ ∏ ∩ℑ  ⊕℘ ∉⊆∠ ⊂⊕¬ √⊕ ℘  ∉� 

× ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ⊗ ⊕ √⊃ ℘ ⊕ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩ 

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

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

 ∪⊕ ∉∏  ⊕ ℑ∈⊗ ∪⊕⊃ ∈∈⊕ ⊗ ⊃ ℑ⊆⊕  ⊕  ℑ  ⊕ ��� ⊆ ⊆ ℑ∈⊗ �� 

⊆ ⊆ �  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕  ⊂ ⊃ ∈∏⊆ℜ ⊕   ℑ  ⊕ � ∗ �� ℑ∈⊗ 

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

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

⊄♦∨ �♥∈  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ �  ∪⊕ ∠ ∉∏  ⊃ ∈∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  

ℑ  ⊕ ��� ε �∅∉  ⊃ ∈ � � ��� ε � ∅∉ ℑ ⊂∏⊆⊃ ∈∏⊆ � � 

� ��� ε �∅∉℘ ∉∠∠ ⊕  � ℑ∈⊗� ��� ε �∅∉  ⊕ ⊕ ⊂�  ⊕  ∠ ⊕ ℘ 2 

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

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

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

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

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

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



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

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

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

∇∏ ℑ  ⊃ ∉∈ ∅  ∉⊆ ƒℑ  ℑ⊗ ℑ∧. ⊂ℑ⋅ ≈� � 

Β ς � Υ� �Πφ # ω # Σ χ ��� 

Φ ιγ .1  ⁄⊕√⊃ ℘ ⊕ ℘ ∪⊕  ℘ ∪ ∉∅ ∉∅  2℘ ∉∈ ℑ ℘  ⊕⊗ ⊆∉∏ ⊂⊗ 
� ∝∈⊃  ∉ ∅⊂⊕ ∈∩  ∪ ℑ∈⊗ ⊗ ⊃ ℑ⊆⊕  ⊕ � ⊆ ⊆� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Εφφεχτ οφ ελεχτριχ προπερτψ οφ βιλλετ 

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

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

ℑ∈⊗ ∞ ↑ ƒ � × ∪⊕  ⊕  ∏ ⊂  ∉∅ ∞ ↑ ƒ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ℑ∈⊗ ℘ ∉∈2 

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

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

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

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

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

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

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

∉∅ ∪⊕ ℜ ⊃ ⊂ ⊂⊕  � 

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

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

× ∪⊕ ⊕  ∏ ⊂ ∉∅ ∞ ↑ ƒ ℘ ∉⊆∠∏  ℑ  ⊃ ∉∈  ∪∉⋅ ∪ℑ  ∪⊕ ⊕ ⊂⊕ ℘ 2 

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

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

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

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

⊕∈ ⊃ � � ��  ⊃⊆⊕ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ  ⊃ ∈   ⊕ ⊕ ⊂ ℜ ⊃ ⊂ ⊂⊕ � 

×∉  ℑ⊄⊕ ∪⊕ ∠ ∉ ⊃ ∈ Χ ∉∈  ∪⊕ ∏  ∅ℑ ℘ ⊕ ∉∅ ℜ ⊃ ⊂ ⊂⊕ ℘ ∉ 2 

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

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

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

⊂⊕ ⋅⊃  ∪ ⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ⋅⊃  ∪ ⊃ ∈ � �� ∗ � � � ≥� ⊆ � 

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

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

Φ Χ ℑ   ∪⊕∠∉ ⊃ ∈ Χ ℑ∈⊗ ∪⊕ℑ√⊕  ℑ∩ ⊕∉∈⊕ Φ ℑ ∉∈  ∪⊕ ∏  2 

Φ ιγ .2  ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∠  ⊕   ∏  ⊕ ∉∈ 

ℑ ⊂∏⊆⊃ ∈∏⊆ ℜ ⊃ ⊂ ⊂⊕ ℑ∈⊗  ⊕ ⊕ ⊂ ℜ ⊃ ⊂ ⊂⊕  
�ℑ � ) ϒ⊂��ℜ � ) ≥ ⊕ ⊕ ⊂ 

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

Φ Χ � �� � ��� Ρ � � ��� ���

  Φ ℑ � � � ��� Ρ � � ��� ��� 

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

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

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

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

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

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

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

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

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

× ∪⊕ ∞ ↑ ƒ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∏ ⊂  ∪∉⋅�⊃ ∈ ƒ⊃ ∩� 

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

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

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

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

Φ ιγ .3  ⁄⊃    ⊃ ℜ∏  ⊃ ∉∈∉∅  ℑ  ⊃ ℘�⊕ ⊂⊕ ℘   ∉⊆ℑ ∩∈⊕  ⊃ ℘ℑ∈⊗ 

℘ ∉∈ ℑ ℘  ⊃ ∈∩ ∠  ⊕   ∏  ⊕�ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈2 ⊕⊗∏ ℘ ⊃ ∈∩  ℑ  ⊃ ∉ � Σ� 

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

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



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

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

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

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

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

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

 ⊕⊗∏ ℘ ⊕⊗ ℜ∧ ∞ ↑ ƒ � ⋅∪ ⊃ ℘ ∪ ⊆ℑ⊄⊕  ∪⊕  ⊂ℑ ∩ ∠ ⊕ ⊆⊕ ℑ  ⊃ ∈∩ 

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

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

⊂⊕ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  ⊕⊗⊃ ∈  ∪⊕ ⊆ℑ ⊃ ∈� � 

3 .2  Εφφεχτ οφ χονταχτινγ πρεσσυρε ον ηεατ2τρανσφερ 

χοεφφιχιεντ 

♥∈  ∪⊕ ∠  ∉℘ ⊕   ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩ ⋅⊃  ∪  ∉∅  2 

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

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

 ⊃ ∉∈�♥∈  ∪ ⊃ ∠ ℑ∠ ⊕ ℑ∈ ⊕¬∠ ⊕  ⊃⊆⊕∈ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � ⊃  

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

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

∠  ⊕   ∏  ⊕�♥∈  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ � ∪⊕ ⊗ ⊕ ∠  ∪ Η ∉∅ ⊆∉ ⊂  ⊕∈ 

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

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

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

∉∏  ⊂∧ � × ∪⊕ ∈∏⊆ℜ ⊕  ⊃ ∈ ƒ⊃ ∩� � ℑ  ⊕ ∪⊕ ∠∉ ⊃  ⊃ ∉∈∉∅  ∪⊕ 

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

 ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈  ∪⊕ ∪⊕ ℑ  2  ℑ∈ ∅⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ Α ℜ ⊕  ⋅⊕ ⊕∈ 

⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ ℑ∈⊗ − ⊆∉∏ ⊂⊗. ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ ∧ ∅∉ ⊂ 2 

⊂∉⋅⊃ ∈∩ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 
Α ( π = Θ γ Η) = Κ ( Η � − Η � )/ Λ(Η � − Η � ) ��� 

Φ ιγ .4  ≥⊄⊕  ℘ ∪ ∉∅ ⊕¬∠⊕  ⊃⊆⊕∈ℑ∠∠ℑ  ℑ  ∏ ∉∅ 

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

⋅∪⊕  ⊕ Κ ⊃  ℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ ∉∅ − ⊆∉∏ ⊂⊗. ℑ∈⊗ Λ ⊃  ∪⊕ 

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

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

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

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

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

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

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

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

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

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

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

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

ℑ∈⊗ ∪⊕ ⊆∉∏ ⊂⊗� 

ƒ∉ ∪⊕ℑℜ∉√⊕ ⋅∉ ⊆⊕  ℑ ⊂� ∪ ∉∏ ∩∪ ⊆ℑ  ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ 

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

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

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

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

Α = � .�� π 
� − � .�� π + � .�� 

�ƒ∉∩ ℑ ⊂ ⊂ ⊃ ∏⊆�   ��� 
Α = � .��� π + � .� �ƒ∉ ⊃ ∈�   ���� 

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

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

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

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

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

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

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

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

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

⊂⊕ ℑ∈⊗ ⊆∉∏ ⊂⊗℘ ℑ∈ ℜ ⊕ℑ∈ℑ ⊂∧∨⊕⊗ℑ∈⊗ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗� ∝∠ ∉ 

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

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

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

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

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

 ∪⊕ ℜ ⊃ ⊂ ⊂⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈ � × ∪⊕  ⊕ ⊆ℑ⊄⊕  ∪⊕ ⊕ 2 

∇∏ ⊃ ℑ¬⊕⊗℘  ∧  ℑ ⊂∨∉∈⊕⊃ ∈℘  ⊕ ℑ  ⊕�ℑ∈⊗ ∪⊕∪∉  ⊕ ℑ  ⊃ ∈∩ ⊕∈2 

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

3 .3  Εφφεχτ οφ Ε ΜΦ ον ινιτιαλ σολιδιφιχατιον ποσ ιτιον 

οφ βιλλετ 

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

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

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

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

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

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

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

∅ℑ ℘ ⊕∉∅ ℜ ⊃ ⊂ ⊂⊕  � 

♥∈  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈  ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩ ⋅⊃  ∪ 

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

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

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

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

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

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

ℜ ⊃ ⊂ ⊂⊕  � ′∉ ∪ ℑℜ∉√⊕ ⊆⊕  ∪∉⊗ ℘ ℑ∈ ℜ ⊕ ℑ∠∠ ⊂ ⊃ ⊕⊗  ∉ ℘ ∉  ⊕ ℘  

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

× ∪⊕  ⊕  ∏ ⊂   ∅  ∉⊆  ∪⊕ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈  ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ 

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

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

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

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



Φ ιγ .5  ∞∅ ∅⊕ ℘ ∉∅ ℘ ∉∈ ℑ ℘  ⊃ ∈∩ ∠  ⊕   ∏  ⊕∉∈ ∪⊕ ℑ  2  ℑ∈ ∅ ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ 
�ℑ � ) ♣ℑ��ℜ � ) ≥∈ 

Φ ιγ .6  ×⊕⊆∠ ⊕  ℑ  ∏  ⊕℘ ∏  √⊕ ∉∅ ⊃ ∈ ℜ ⊃ ⊂ ⊂⊕  ⊃ ∈  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⋅⊃  ∪ ℑ∈⊗ ⋅⊃  ∪∉∏ ∞ ↑ ƒ 

�ℑ � ) Β Χ � � ��ℜ� ) Β Χ � �� ⊆ × 

Φ ιγ .7  ∞∅ ∅ ⊕ ℘ ∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ ∉∈ 

⊃ ∈⊃  ⊃ ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠∉ ⊃  ⊃ ∉∈ ∉∅ ⊃ ∈ ℜ ⊃ ⊂ ⊂⊕  

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

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

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

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

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

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

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

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

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

 ⊕⊆∠⊕  ℑ  ∏  ⊕⊃  ∪⊕  ℑ⊆⊕ ℑ  ∪ℑ ∉∈⊕ ⋅⊃  ∪∉∏ ∞ ↑ ƒ � 

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

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

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

⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ℑ  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ∞ ↑ ƒ ∉∈  ∪⊕ ℜ ⊃ ⊂ ⊂⊕ ⊃  ∉ 

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

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

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

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

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

 ∪⊕⊕ ∇∏ ⊃ ℑ¬⊕⊗℘  ∧  ℑ ⊂ ∨∉∈⊕⊃ ∈  ∪⊕ ℜ ⊃ ⊂ ⊂⊕  � 

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

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

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

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

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

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



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

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

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

ℜ ⊃ ⊂ ⊂⊕ ℘ ℑ∈ ℜ ⊕ ⊆∉ ⊕ ∪ℑ ⊂ ⊂∉⋅ � 

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

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

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

 ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈∉∅ ∞ ↑ ƒ ⋅⊃  ∪∅ ⊃ ∈⊃  ⊕⊕ ⊂⊕⊆⊕∈ � ∪⊕⊃ ∈⊃ 2 

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

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

⊗ ⊕∈ ⊃  ∧ Β Χ ℑ ∅∉ ⊂ ⊂∉⋅� 

η � � � ��� Β 
� � ��� 
Χ � � ���� 

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

ℜ ∉ ∪ ∪⊕⊃ ∈⊗∏ ℘  ⊃ ∉∈ ∪⊕ ℑ  ⊃ ∈∩⊃ ∈ ℜ ⊃ ⊂ ⊂⊕ ℜ ∧ ∞ ↑ ƒ  ∪⊕ ∉ ⊕  ⊃ 2 

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

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

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

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

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

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

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

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

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

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

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

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

3 .4  Εφφεχτ οφ µ αγ νετιχ φλυξ δενσ ιτψ ον δεπτη οφ οσ 2 

χιλλατιον µ αρκσ 

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

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

℘ ∉∈ ℑ℘  ⊕⊗ ⊆∉∏ ⊂⊗ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∞ ↑ ƒ ⊃ ∈ ⊕∈ ⊃  ∧ ℘ ℑ∈ ℜ ⊕ 

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

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

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

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

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

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

ℑ ⊂ ∉  ∪∉⋅∈  ∪ℑ  ∪⊕    ∉∈∩ ⊕  ∪⊕ ∞ ↑ ƒ ⊃ �  ∪⊕ ⊆∉ ⊕ 

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

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

Φ ιγ .8  ∞∅ ∅⊕ ℘ ∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ ℑ  

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

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

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

 ∧ ∉∅ ℜ ⊃ ⊂ ⊂⊕  � 

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

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

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

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

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

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

∠∉ ⊃ ∈ Χ ℑ ℑ ℘ ∉⊆∠ ⊂⊕⊆⊕∈ ℑ  ∧ ⊕   ∉∅∏∈℘  ⊃ ∉∈ � 
∃� ∃ ⊆ℑ¬ � ⊕  ∅℘ � Β Χ � Β Χ� ⊆ℑ¬ � ���� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

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

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

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

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

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

 ∉ � � � � 

�� × ∪⊕ ∪⊕ ℑ  2  ℑ∈ ∅ ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ℜ ⊃ ⊂ 2 

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

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

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

 ∪⊕ ∪⊕ ℑ  2  ℑ∈ ∅⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ∉∅ ℑℜ∉√⊕ ⊆⊕  ℑ ⊂  ∉  ∪⊕ 

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

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

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

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

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

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

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

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

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

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

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

 ∪⊕ ℜ ⊃ ⊂ ⊂⊕  ⊃ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ ∉∈  ∪⊕ ⊕ ∅ ∅ ⊕ ℘ ∉∅ ∞ ↑ ƒ �ℑ∈⊗ ∪⊕ 

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

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

∅∏∈℘  ⊃ ∉∈ � × ∪ ⊃  ⊆ℑ⊄⊕  ∪⊕ ∠∉ ⊃  ⊃ ∉∈ ℜ ⊕ ℑ∠ ℑ  ∅  ∉⊆  ∪⊕ 

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

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

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

⊆∉∏ ⊂⊗ ∪⊕ ⊆ℑ ⊃ ∈ ∅ ℑ℘  ∉  ∉∅ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ∞ ↑ ƒ ∉∈  ∪⊕ 

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

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

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

�� × ∪⊕ ⊕¬∠⊕  ⊃⊆⊕∈ ℑ∈⊗  ∪⊕ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ∪∉⋅ 

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

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

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

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

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

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



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

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

℘ ∉⊆∠ ⊂⊕⊆⊕∈ ℑ  ∧ ⊕   ∉∅∏∈℘  ⊃ ∉∈ � 

Σιγνσ ανδ υνιτσ 

Β � ⊆ℑ ∩∈⊕  ⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ � × � 

Β Χ � ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ ℑ ∠∉ ⊃ ∈ Χ� ⊆ × � 

Β ς �⊂∉℘ ℑ ⊂ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ � × � 

Ε �⊕ ⊂⊕ ℘   ⊃ ℘∅ ⊃ ⊕ ⊂⊗⊃ ∈ ⊕∈ ⊃  ∧ � ∂ � ⊆ � 

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

Λ ∂ � 

Φ �⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅∉ ℘ ⊕� → � ⊆ � � 

φ �⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗∅  ⊕ ∇∏ ⊕∈℘ ∧ � ♦∨ � 

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

ℜ ⊃ ⊂ ⊂⊕ ℘ ∉√⊕  ⊕⊗ ℜ ∧ ⊃ ∈⊗∏ ℘  ∉�⊄→ � ⊆ � � 

Φ Χ �⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅∉ ℘ ⊕ ℑ ∠ ∉ ⊃ ∈ Χ ∉∈  ∏  ∅ ℑ ℘ ⊕ 

∉∅ ℜ ⊃ ⊂ ⊂⊕  �⊄→ � ⊆ � � 

η �⊃ ∈⊃  ⊃ ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠∉ ⊃  ⊃ ∉∈ � ⊆ ⊆ � 

Ι �℘ ∏   ⊕∈�⊄ϒ � 

ϑ �℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧ � ϒ� ⊆ � � 

⊇�∏∈⊃  ∧ ℘ ∉⊆∠ ⊂⊕¬ � 

π �℘ ∉∈ ℑ ℘  ⊃ ∈∩ ∠  ⊕   ∏  ⊕�⊄°ℑ� 

π �  ℑ  ⊃ ℘∠  ⊕   ∏  ⊕�⊄°ℑ� 

π ⊆ � ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∠  ⊕   ∏  ⊕� °ℑ� 

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

Σ Χ �℘  ∉  ⊕ ℘  ⊃ ∉∈ ℑ  ⊕ ℑ ∉∅ ⊆⊃ ∈⊃ 2℘ ∉ ⊃ ⊂� ⊆ ⊆ � � 

τ � ⊃ ⊆⊕�� 

ω � ∏  ∈ ∈∏⊆ℜ ⊕ ∉∅ ℘ ∉ ⊃ ⊂� 

Α�∪⊕ ℑ  2  ℑ∈ ∅ ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �⊄ • �� ⊆ � # ε � � 

∃ �⊗ ⊕∠  ∪ ∉∅ ∉ ℘ ⊃ ⊂ ⊂ℑ  ⊃ ∉∈ ⊆ℑ  ⊄ � ⊆ ⊆ � 
Η� ⊕⊆∠⊕  ℑ  ∏  ⊕� ε � 
Κ�∪⊕ ℑ ℘ ∉∈⊗ ∏ ℘  ℑ∈℘ ⊕�⊄ • �� ⊆# ε � � 

Λ � ⊆ℑ∩∈⊕  ⊃ ℘∠ ⊕ ⊆⊕ ℑℜ ⊃ ⊂ ⊃  ∧ � ♦� ⊆ � 

Ρ �⊕ ⊂⊕ ℘   ⊃ ℘℘ ∉∈⊗∏ ℘  ⊃ √⊃  ∧ � ≥� ⊆ � 
Σ �∅  ⊃ ℘  ⊃ ∉∈2 ⊕⊗∏ ℘ ⊃ ∈∩ ℑ  ⊃ ∉ � Σ � π ⊆ � π � 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ∂⊃ √⊕  ≤ � ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ⊕ ∅ ⊃ ∈⊃ ∈∩ ∉ ∅ ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ℜ∧ 

 ∪ ⊕ ≤ ″ ∞ ↑ ∠  ∉℘ ⊕  �� ∇ � � • ∉ ⊄ ⊃ ∈∩ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ℑ∈⊗ ⊆⊕  ℑ ⊂2 

⊂∏  ∩ ⊃ ℘ ℑ ⊂  ⊕  ∏ ⊂   ≈♠ � ↑ ⊕  ℑ ⊂ ⊂ × ℑ∈ ′ � ���� � ��′���� � 

��� � ��� � 

≈�  ← ⊃× ♠� ↑ ∉ ⊃ ∉∈ ∉ ∅ ⊆⊕ ⊂ ⊃ ∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ℘ ℑ   ⊃ ∈∩ ⊆∉ ⊂⊗ ℑ∈⊗ 

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

⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � 

���� ������ ���� � ��� � 

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

∈⊕  ⊃ ℘ ⊆∉∏ ⊂⊗ ≈ ϒ � ≥∨⊕ ⊄⊕ ⊂∧ ♠� ↑ ℑ∩∈⊕  ∉∪∧⊗  ∉⊗ ∧∈ℑ⊆⊃ ℘ ⊃ ∈ 

° ∉℘ ⊕   ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ≈ ↑  �≤ℑ ⊂ ⊃ ∅ ∉ ∈⊃ ℑ� × ↑ ≥ ����� ���� � 

��� � 

≈�  ≤∪ℑ ° ″ � �⁄ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊃  ∉∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ℑ∈⊗ 

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

∈⊕  ⊃ ℘ ⊂ℑℜ℘ ℑ   ⊕ ≈♠  �♥≥♥♠♥∈ ����� ������ ���� � ��� � 

≈�  ƒ∏  ∏∪ ℑ  ∪ ⊃≥ � ≤∉∈  ∉ ⊂ ∉∅ ⊕ ℑ  ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℜ∧  ∪⊕ ∏  ⊕ ∉ ∅ 

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

℘ ℑ   ⊃ ∈∩ ∉∅  ⊕ ⊕ ⊂ ≈♠  �♥ ∉∈ � ≥ ⊕ ⊕ ⊂��⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕ � ����� � 

����� ���� � ��� � 

≈�  ϒ∧ℑ  ℑ ↔� ≥℘ ∉∠ ⊕ ∉∅ ∈ℑ  ⊃ ∉∈ℑ ⊂ ∠  ∉ ⊇ ⊕ ℘ ∉∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ 

℘ ℑ   ⊃ ∈∩ ∉ ∅  ⊕ ⊕ ⊂ ≈♠ � ≤ ϒ ↑ °2♥≥♥♠� �⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕ � � ���� � 

����� ���� � 

≈�  ⁄∞→♣ ↔ ℑ∈∩� ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ⊆∉⊗ ⊕ ⊂ ∉ ∅ ⊂⊕ √⊃  ℑ  ⊃ ∉∈ ⊆⊕ ⊂  2 

⊃ ∈∩ ⋅⊃  ∪ ℘ ∉ ⊂⊗ ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑ ⊕ ≥∉℘ 

≤∪ ⊃ ∈ℑ����� ����� ��� � �� � 

≈�  ⁄∉∈∩ ♦ ƒ � ♦∉⊆∉∩ ⊕ ∈⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅  ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗⊃ ∈  ∉ ∅  

℘ ∉∈ ℑ ℘ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ ≈♠  �♠♥ ∉∈ � 

≥ ⊕ ⊕ ⊂ ″ ⊕ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ������ �� � � � 

≈�  ≥⊃ ⊆∠  ∉∈ ° ♣ �♥∈⊗ ∏ ℘  ⊃ ∉∈ ♦⊕ ℑ  ⊃ ∈∩ ≤∉ ⊃ ⊂ ℑ∈⊗ ≥∧  ⊕⊆ ⁄⊕  ⊃ ∩∈ 

≈ ↑  � ← ∉∈⊗ ∉∈ � ↑ ℑ ℘ ∩  ℑ⋅2 ♦⊃ ⊂ ⊂ ′∉∉⊄ ≤∉⊆∠ ℑ∈∧ ����� � 

≈��  ″ ∞→ ≡∪∉∈∩ 2 ⊆⊃ ∈∩� ≥ ∏⊗ ∧ ∉∅⊃ ∈⊃  ⊃ ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈  ∉ ∅  

℘ ∉∈ ℑ ℘ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ℘ ∉∈ ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩ ≈ ♠ � ϒ℘  ℑ 

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

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


