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

Τριβολογιχαλ σταβιλ ιτψ οφ παρτιχλε ρεινφορχεδ 

αλυµινυµ µ ατριξ χο µ ποσ ιτεσιν βρακινγ 
≠ 

• ∝ ♠∏∈2∪∏ ℑ�吴军华� �≡ ♦ ϒ→♣ ♣∏ ∉ 2⊗ ⊃ ∈∩�张国定� � • ϒ →♣ • ⊕∈2⊂∉∈∩�王文龙� 

�≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ∉ ℑ  ∉ ∧ ∉∅ ↑⊕  ℑ ⊂ ↑ ℑ   ⊃ ¬ ≤∉⊆∠ ∉ ⊃  ⊕ �≥∪ℑ∈∩∪ℑ ⊃♠ ⊃ ℑ∉ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ � 

≥∪ℑ∈∩∪ℑ ⊃������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ×∪⊕  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℑ ⊂∏⊆⊃ ∈∏⊆ ⊆ℑ   ⊃ ¬℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩ ⋅ℑ   ∏ ⊗ ⊃ ⊕ ⊗� ≤∉∈ ⊃ ⊗ 2 
⊕  ⊃ ∈∩ ∪⊕ ⊕ ∇∏ ⊃  ⊕⊆⊕ ∈ ∉ ∅ ∪ ⊕⊃ ∈ ⊕ ∈ ⊃ ∉∈ ∉ ∅∠  ⊕  ⊕ ∈   ℑ∈ ∠ ∉  ℑ  ⊃ ∉∈∅ ⊃ ⊕ ⊂⊗�∪ ⊃ ∩∪ℜ  ℑ⊄ ⊃ ∈∩∠  ⊕   ∏  ⊕ℑ∈⊗∪ ⊃ ∩∪⊃ ∈⊃  ⊃ ℑ ⊂ℜ  ℑ⊄ ⊃ ∈∩ ∉ ℑ  2 
⊃ ∈∩ ∠ ⊕ ⊕ ⊗�ℑ  ⋅⊕ ⊂ ⊂ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ ⊕ ⊃ ∈∅ ∉ ℘ ⊕⊆⊕ ∈√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ⋅⊕  ⊕ ⊕ ⊂⊕ ℘  ⊕ ⊗� ×∪⊕ ⊕  ∏ ⊂  ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ ℑ ∏ ∈⊗ ⊕ ℑ ∧  ⊕⊆ℑ  ⊃ ℘ 

℘ ∉⊆∠ ℑ  ⊃  ∉∈ ⋅⊃  ∪   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ℜ  ℑ⊄ ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∉ ∅ ℘ ℑ  ⊃  ∉∈ � ≥⊃ ≤ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ ℑ ⊂∏⊆⊃ ∈∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊕  

�°″ ϒ ↑ ≤� ℘ ℑ∈  ⊕  ℑ ⊃ ∈   ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ ⊃ ∈ √ℑ  ⊃ ∉∏ ℜ  ℑ⊄ ⊃ ∈∩∠  ⊕   ∏  ⊕ ℑ∈⊗ ∉  ℑ  ⊃ ∈∩ ∠ ⊕ ⊕ ⊗ �∞√⊕ ∈⊃ ∈ ℑ℘ ∉∈℘  ⊕  ⊕℘ ∉∏   ⊕ 

∉ ∅ℜ  ℑ⊄ ⊃ ∈∩�°″ ϒ ↑ ≤ ℘ ℑ∈ ℑ ⊂ ∉ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈⋅⊃  ∪⊂ ⊃   ⊂⊕∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ � ×∪⊕⊕ ¬ ⊃   ⊕ ∈℘ ⊕∉ ∅ℑ∏∈⊃ ∅ ∉⊆ ⊆ℑ    ℑ∈ ∅ ⊕  

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

[ Κεψ ωορδσ] ℑ ⊂∏⊆⊃ ∈∏⊆ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉  ⊃  ⊕ �∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ �  ℑℜ ⊃ ⊂ ⊃  ∧ � ⊆ℑ    ℑ∈ ∅ ⊕ ⊂ℑ∧⊕   

[ ΧΛΧ νυµ βερ] × ♦��� � �               [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×∪⊕   ℑ∈ ∠∉  ⊆ℑ ℘ ∪ ⊃ ∈⊕�  ∏ ℘ ∪ ℑ  ℑ∏  ∉⊆∉ℜ ⊃ ⊂⊕� 

  ℑ ⊃ ∈ ℑ∈⊗ ∠ ⊂ℑ∈⊕ ⊃ ∈ ⊕∈⊗  ∉ ℜ ⊕ ℘ ∉⊆⊕ ∪ ⊃ ∩∪ 2 ∠ ⊕ ⊕⊗ ℑ∈⊗ 
⊂ ⊃ ∩∪  ⊕ ∉∈⊕�ℜ∏  ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕∪⊕ ℑ√∧ ℜ  ℑ⊄⊃ ∈∩⊕ ∇∏ ⊃ ∠⊆⊕∈ 

℘ ∉∈∅ ⊃ ∈⊕ ⊃  ⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈ � ×∪⊕  ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ℜ  ℑ⊄⊕⊗ ⊃  ⊄� 

⋅∪ ⊃ ℘ ∪⊃  ⊆ℑ∈∏ ∅ ℑ ℘  ∏  ⊕⊗ ℜ ∧ ℘ ℑ  ⊃  ∉∈ � ∈∉∉∈⊂∧ ∪ℑ ℑ 

∪ ⊃ ∩∪ ⊗ ⊕∈ ⊃  ∧ �ℜ∏ ℑ ⊂ ∉ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈ℑ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

∉∈ ∪⊕∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ∏  ∅ ℑ ℘ ⊕⊃ ∈ ∪ ⊃ ∩∪⊃ ∈⊃  ⊃ ℑ ⊂ ∠ ⊕ ⊕⊗ℜ  ℑ⊄ ⊃ ∈∩� 

×∪⊕  ⊕ ∅∉ ⊕�⊃ ∈ ℘ ℑ  ⊕∉∅∪ ⊃ ∩∪ ∉ ℑ  ⊃ ∈∩ ∠ ⊕ ⊕⊗ℑ∈⊗ℜ  ℑ⊄⊃ ∈∩ 

∠  ⊕  �℘ ℑ   ⊃  ∉∈ ℘ ℑ∈ ∪ℑ  ⊗ ⊂∧ ⊄⊕ ⊕∠ℑ  ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂  ℑℜ ⊃ ⊂ ⊃ 2 
 ∧ � ƒ∏   ∪⊕ ⊆∉ ⊕� ∪⊕ ⊆ℑ ⊂ ℘  ℑ ℘ ⊄ ∉℘ ℘ ∏  ∉∈  ∪⊕ ∅  ⊃ ℘ 2 
 ⊃ ∉∈ℑ ⊂ ∏  ∅ℑ ℘ ⊕� ×∪⊕⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈∉∅  ℑ∈ ∠∉ ∅ ⊃ ⊕ ⊂⊗ ⊕ 2 
∇∏ ⊃  ⊕  ⊕ ∠ ⊂ℑ ℘ ⊃ ∈∩ ∪⊕  ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ℘ ℑ  ⊃  ∉∈ ⋅⊃  ∪ ℑ ∈⊕⋅ 

⊆ℑ  ⊕  ⊃ ℑ ⊂� °″ ϒ ↑ ≤ ⋅∪ ⊃ ℘ ∪ ⊆⊕ ⊕   ∪⊕⊃ ∈ ⊕∈ ⊃ ∉∈ ∉∅ ℑ∠ 2 
∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∅ ⊃ ⊕ ⊂⊗∪∉ ⊂⊗ ℑ⊂⊕  ⊗ ⊕∈ ⊃  ∧ ℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪℘ ℑ   

⊃  ∉∈ �ϒ⊗⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊂∧ � ∪⊕ ∧ ℘ ℑ∈ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ℑ  ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ 

℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩ ℑ∈⊗ ⊗ ⊕⊆∉∈   ℑ  ⊕ ∪⊕⊆ ⊕ ⊂√⊕  ∉ 

ℜ ⊕ℑ⊄⊃ ∈⊗∉∅∠  ∉ ∠⊕ ℘  ⊃ √⊕ℜ  ℑ⊄ ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂�ϒℑ ⊆ℑ   ⊕  

∉∅∅ ℑ℘  � ∪⊕ ∧ ℑ  ⊕ℑ∠∠ ⊂ ⊃ ⊕⊗⊃ ∈ ∪ ⊃ ∩∪ 2 ∠ ⊕ ⊕⊗  ℑ ⊃ ∈∉∅♠ ℑ∠ℑ∈ 

ℑ∈⊗ ♣⊕ ⊆ℑ∈∧ 
≈� ∗ � �×∪ ⊃  ⊕  ⊕ ℑ  ℘ ∪⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ⊕  ∪ℑ ⋅∪⊕∈ 

∪ℑ  ⊗ ⊕ ℘ ∉∈⊗ 2∠∪ℑ  ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ ℑ  ⊕⊃ ∈∠∏   ⊕⊗� ∪⊕ ⊕ ⊂ℑ   ⊃ ℘ 

⊆∉⊗ ∏ ⊂⊕ℑ∈⊗  ⊃ ∅ ∅∈⊕  ⊃ ∈℘  ⊕ ℑ  ⊕ ∉ℜ√⊃ ∉∏  ⊂∧ �°″ ϒ ↑ ≤ ∪ℑ  

ℑ ℜ ⊕   ⊕   ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℜ ⊕∪ℑ√⊃ ∉ℜ∧ ⊗ ⊕ ⊂ℑ∧⊃ ∈∩ ∪⊕  ℑ∈ ⊃ 2 
 ⊃ ∉∈ ∅  ∉⊆ ⊆⊃ ⊂⊗ ∉ ⊕√⊕  ⊕ ⋅⊕ ℑ  ≈� ∗ � � ×∪ ⊃  ⊕  ⊕ ℑ  ℘ ∪∅∉2 
℘ ∏  ⊕ ∉∈ ∪⊕  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ °″ ϒ ↑ ≤ ⊃ ∈ ℜ  ℑ⊄2 
⊃ ∈∩� ×∉ ⊕ √ℑ ⊂∏ ℑ  ⊕ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ °″ ϒ ↑ ≤ ⊃ ∈ ⊆ℑ∈∏ ∅ℑ ℘ 2 
 ∏  ⊃ ∈∩ ℜ  ℑ⊄ ⊃ ∈∩ ⊗ ⊃  ⊄ ⊆∉ ⊕ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ � ℑ  ∧  ⊕⊆ℑ  ⊃ ℘ 

℘ ∉⊆∠ℑ  ⊃  ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ °″ ϒ ↑ ≤ ℑ∈⊗℘ ℑ  ⊃  ∉∈ ⋅ℑ ℘ ℑ  2 
 ⊃ ⊕⊗∉∏  � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

≥ℑ⊆∠ ⊂⊕  ⋅⊕  ⊕ ⊆ℑ∈∏ ∅ℑ ℘  ∏  ⊕⊗ ⊃ ∈  ⊃ ∈∩ ⋅⊃  ∪  ∪⊕ 

∩ℑ∏ ∩ ⊕�∉∏  ⊕ ⊗ ⊃ ℑ⊆⊕  ⊕ �� � � ⊆⊆ �⊃ ∈∈⊕ ⊗ ⊃ ℑ⊆⊕  ⊕ �� � � 

⊆⊆ � ∪ ⊃ ℘ ⊄∈⊕  �� �� ⊆⊆ � °″ ϒ ↑ ≤ ⊗ ⊃  ℘  ⋅⊕  ⊕ ⊆ℑ⊗ ⊕ 

ℜ ∧  ⋅∉ ⊆ℑ   ⊃ ¬⊕ �← ⁄ � ℑ∈⊗≡← ���� ℑ∈⊗ ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ℜ∧ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈√∉ ⊂∏⊆⊕∅ ℑ ℘  ⊃ ∉∈∉∅ ≥⊃ ≤ ⋅∪ ⊃ ℘ ∪ ℘ ∉√⊕  �� � � 

�� � ℑ∈⊗ �� � � ≤∉∈  ∉ ⊂ ⊂⊕⊗⊕¬∠ ⊕  ⊃ ⊆⊕∈  ⋅⊕  ⊕℘ ℑ   ⊃ ⊕⊗ 

∉∏ ℜ ⊕  ⋅⊕ ⊕∈ °″ ϒ ↑ ≤ ℑ∈⊗   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊗ ⊃  ℘ ⊆ℑ⊗ ⊕ ℜ∧ 

℘ ℑ   ⊃  ∉∈ ♦ ×���� � 

×∪⊕ ⊕¬∠⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ∠  ∉℘ ⊕ ⊕⊗ ⊕⊗ ∉∈ ↑ ↑ ���� 

⋅⊃  ∪ ∪⊕ ∉ ℑ  ⊃ ∈∩⊃ ∈⊕   ⊃ ℑ⊕∈⊕  ∩∧ ∉∅ �� → #℘⊆# � � ×∪⊕ 
℘ ∉∈⊗ ⊃  ⊃ ∉∈ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

′ ℑ⊄ ⊃ ∈∩ ∠  ⊕   ∏  ⊕ � � � � � � � � � � � � � � � � � � � 

↑ °ℑ� 

′ ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗���� ����� ����� ����� ����� 

 �⊆⊃ ∈ � 

≥ℑ⊆∠ ⊂ ⊃ ∈∩∠⊕  ⊃ ∉⊗� Λ � 

∞√⊕  ∧  ℑ⊆∠ ⊂⊕ ⋅ℑ  ⊕   ⊕⊗ ∪  ⊕ ⊕ ⊃⊆⊕  ⊕∠⊕ ℑ  ⊕⊗ ⊂∧ 

∉∈ ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∪ℑ  ⊃   ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ ⊗  ∉∠∠ ⊕⊗ℜ ⊕ ⊂∉⋅ 

�� ε � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ΑΝΑΛΨΣΕΣ 

3 .1  Φριχτιοναλ χοεφφιχιεντ 

• ∪⊕∈ ℜ  ℑ⊄⊕ ∠  ⊕   ∏  ⊕⊃  �� ↑ °ℑ� ∪⊕  ⊕ ⊂ℑ  ⊃ ∉∈ 

ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅℘ ℑ  ⊃  ∉∈ ℑ∈⊗ °″ ϒ ↑ ≤ 

⊗ ⊃  ℘ ℑ∈⊗ ℜ  ℑ⊄ ⊃ ∈∩  ∠ ⊕ ⊕⊗ ℑ  ⊕⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ⊕⊗⊃ ∈ ƒ⊃ ∩�� ℑ∈⊗ 

ƒ⊃ ∩� � �

• ∪⊕∈ ℜ  ℑ⊄ ⊃ ∈∩∠  ⊕   ∏  ⊕⊃ � � � ↑ °ℑ�°″ ϒ ↑ ≤ ℘ ℑ∈ 

⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ℑ   ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� ⋅∪∉ ⊕ ⊗ ⊕ √⊃ ℑ 2 
 ⊃ ∉∈⊃ ⊂⊕   ∪ℑ∈ � � �� ⊃ ∈ ℘ ℑ  ⊕∉∅√ℑ  ⊃ ∉∏ ⊃ ∈⊃  ⊃ ℑ ⊂ℜ  ℑ⊄⊃ ∈∩ 

 ∠ ⊕ ⊕⊗� • ∪⊕∈ ← ⁄ � ℑ ℘  ℑ  ∪⊕ ⊆ℑ   ⊃ ¬� °″ ϒ ↑ ≤ ℘ ℑ∈ 

⊄⊕ ⊕∠ℑ ⊆∉ ⊕  ℑℜ ⊂⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⋅⊃  ∪ ∪⊕ ⊗ ⊕ √⊃ ℑ  ⊃ ∉∈ ℜ ⊕ 2 
⊂∉⋅ � � ��� � ϒ∅ℑ ℑ ℘ ℑ  ⊃  ∉∈ ⊃ ℘ ∉∈℘ ⊕  ∈⊕⊗�⊃ ℘ ℑ∈ 

∪ℑ  ⊗ ⊂∧ ⊄⊕ ⊕ ∠ ℑ   ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈�♥ ⊗ ⊕√⊃ ℑ 2 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���� � ��� � ��� � ������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ ϒ⊗ √ℑ∈℘ ⊕ ⊗ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≤∉⊆⊆⊃   ⊕ ⊕∉∅ ≤∪ ⊃ ∈ℑℑ ∈⊗≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ∅∉ 

°∉⋅⊗ ⊕  ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ∧    [ Ρεχειϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



Φ ιγ .1  ″ ⊕ ⊂ℑ  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Λ � 
ℑ∈⊗ℜ  ℑ⊄⊃ ∈∩ ∠⊕ ⊕⊗∉∅ °″ ϒ ↑ ≤ ⋅⊃  ∪⊗ ⊃ ∅ ∅⊕  ⊕∈ 

⊆ℑ   ⊃ ¬⊕ ℑ ∠  ⊕   ∏  ⊕∉∅� � � ↑ °ℑ 
�ℑ� ) ≡← ��� ��ℜ � ) ← ⁄ � 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈( Λ ) 
ℑ∈⊗ℜ  ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗∉∅℘ ℑ   ⊃  ∉∈ 

ℑ ∠  ⊕   ∏  ⊕∉∅� � � ↑ °ℑ 

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

°″ ϒ ↑ ≤ � 

• ∪⊕∈ ℜ  ℑ⊄⊃ ∈∩∠  ⊕   ∏  ⊕⊃ � � � ↑ °ℑ� ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ 

ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅℘ ℑ  ⊃  ∉∈ ℑ∈⊗ °″ ϒ ↑ ≤ 

⊗ ⊃  ℘ ℑ∈⊗ ℜ  ℑ⊄ ⊃ ∈∩  ∠ ⊕ ⊕⊗ ℑ  ⊕⊃ ⊗ ⊕∈ ⊃ ∅ ⊃ ⊕⊗⊃ ∈ ƒ⊃ ∩�� ℑ∈⊗ 

ƒ⊃ ∩� � �

• ∪⊕∈ ℜ  ℑ⊄ ⊃ ∈∩∠  ⊕   ∏  ⊕⊃ � � � ↑ °ℑ�°″ ϒ ↑ ≤ ℘ ℑ∈ 

ℑ ⊂ ∉ ⊄⊕ ⊕∠  ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� ⋅∪ ⊃ ℘ ∪⊗ ⊕ √⊃ ℑ  ⊕ ⊃ ∈ 

 ℑ∈∩⊕ ∉∅ � ��� � ×∪⊕  ⊕ ∅∉ ⊕� ⊃ ⊃  ℘ ∉∈℘ ⊂∏ ⊗ ⊕⊗  ∪ℑ  

°″ ϒ ↑ ≤ ℘ ℑ∈ ⊄⊕ ⊕ ∠ ℑ   ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∏∈⊗ ⊕  

√ℑ  ⊃ ∉∏ ℜ  ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗ℑ∈⊗ ∠  ⊕   ∏  ⊕� ⋅∪ ⊃ ℘ ∪⊃ ℑ √⊕  ∧ 

⊃ ⊆∠∉  ℑ∈  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ∧ ⊃ ∈ ℑ ℘  ∏ ℑ ⊂   ℑ∈ ∠∉  ℑ 2 
 ⊃ ∉∈ ∅ ⊃ ⊕ ⊂⊗� 

3 .2  Σταβιλιτψ χοεφφιχιεντ 
×∉ ⊕ √ℑ ⊂∏ ℑ  ⊕ ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ⊗ ⊃  ℘�ℜ∧ ⊄⊕ ⊕∠ ⊃ ∈∩ ℑ 

 ⊕ ⊂ℑ  ⊃ √⊕∏∈⊃ ∅∉⊆ ℜ  ℑ⊄⊃ ∈∩ ∉ ∇∏ ⊕�ℑ∠ ℑ  ℑ⊆⊕  ⊕  Σ ⊃ ⊃ ∈2 

Φ ιγ .3  ″ ⊕ ⊂ℑ  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Λ � 
ℑ∈⊗ℜ  ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗∉∅ °″ ϒ ↑ ≤ ⋅⊃  ∪⊗ ⊃ ∅ ∅⊕  ⊕∈ 

⊆ℑ   ⊃ ¬⊕ ℑ ∠  ⊕   ∏  ⊕∉∅� � � ↑ °ℑ 
�ℑ� ) ≡← ��� ��ℜ � ) ← ⁄ � 

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Λ � 
ℑ∈⊗ℜ  ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗∉∅℘ ℑ   ⊃  ∉∈ 

ℑ ∠  ⊕   ∏  ⊕∉∅� � � ↑ °ℑ 

  ∉⊗∏ ℘ ⊕⊗� Σ �∈ℑ⊆⊕⊗ℑ   ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ 

℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �⊃  ⊗ ⊕ ∅ ⊃ ∈⊕⊗ ℑ  ∪⊕ ℑ  ⊃ ∉ ∉∅  ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ 

∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈� Λ⊆ℑ¬ �  ∉ ⊆⊕ ℑ∈ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ 

� Λ℘ ∠ � ⊃ ∈ ∉∈⊕ℜ  ℑ⊄⊃ ∈∩℘ ∉∏   ⊕� 
ƒ ∉⊆ ×ℑℜ ⊂⊕ � � ⊃ ⊃  ⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗  ∪ℑ ∏∈⊗ ⊕  ∪⊕ 

∠  ⊕   ∏  ⊕∉∅� � �� ↑ °ℑ�°″ ϒ ↑ ≤ ℜ  ℑ⊄⊃ ∈∩⊗ ⊃  ⊄℘ ℑ∈ ∪∉ ⊂⊗ 

ℑ ∪ ⊃ ∩∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∪ℑ∈  ∪ℑ ∉∅ ℘ ℑ  ⊃  ∉∈ � 

°″ ϒ ↑ ≤ ∈∉∉∈⊂∧ ℘ ℑ∈ ⊄⊕ ⊕ ∠ℑ∪ ⊃ ∩∪  ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ 

� Σ � � ���� �� ∏∈⊗ ⊕ ⊂∉⋅⊕ ℜ  ℑ⊄ ⊃ ∈∩  ∠ ⊕ ⊕⊗�� ���  � 

⊆⊃ ∈� �ℜ∏ ℑ ⊂ ∉ ⊄⊕ ⊕∠ℑ ∪ ⊃ ∩∪℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � Σ � � � ��� �� 

⊕ √⊕∈ ∏∈⊗ ⊕ ∪ ⊃ ∩∪⊕ ℜ  ℑ⊄⊃ ∈∩ ∠⊕ ⊕⊗�ϒ⊗⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊂∧ �⊃ ℘ ℑ∈ 

⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ℑ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∪ ⊃ ∩∪⊕  ∪ℑ∈ � ��� ⋅⊃  ∪ ⊃ ∈  ∪⊕ 

⋅∪∉ ⊂⊕ ℑ∈∩ ⊕∉∅ℜ  ℑ⊄⊃ ∈∩ ∠ ⊕ ⊕⊗�♥ ⊃ ⊗ ⊕⊆∉∈   ℑ  ⊕⊗ ∪ℑ  

°″ ϒ ↑ ≤ ℘ ℑ∈ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ℑ   ℑℜ ⊂⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⊃ ∈ 

ℜ  ℑ⊄ ⊃ ∈∩�♥∈ ℘ ∉∈  ℑ   ∉ °″ ϒ ↑ ≤ �℘ ℑ   ⊃  ∉∈ ∪ℑ ℑℜ ℑ⊗ 

Ταβλε 1  ≤∉⊆∠ℑ  ⊃  ∉∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ ℜ ⊕  ⋅⊕ ⊕∈ °″ ϒ ↑ ≤ ℑ∈⊗℘ ℑ   ⊃  ∉∈ � π � � � � ↑ °ℑ� 
′ ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕ ⊗ 

�� #⊆⊃ ∈ � � � 
← ⁄ �  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℜ∧ �� � ≥⊃ ≤ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

≡← ���  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℜ∧ �� � ≥⊃ ≤ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

≤ℑ   ⊃  ∉∈ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

# � � � # ∂ ∉ ⊂1��  λ 1�    × ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅∠ℑ   ⊃ ℘ ⊂⊕ ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ ϒ⊂ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉ ⊃  ⊕ ⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩



Ταβλε 2  ≤∉⊆∠ ℑ  ⊃  ∉∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ ℜ ⊕  ⋅⊕ ⊕∈ °″ ϒ ↑ ≤ ℑ∈⊗℘ ℑ   ⊃  ∉∈ � π � � � � ↑ °ℑ� 

′ ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕ ⊗ 

�� #⊆⊃ ∈ � � � 

← ⁄ �  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℜ∧ �� � ≥⊃ ≤ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

≡← ���  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℜ∧ �� � ≥⊃ ≤ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

≤ℑ   ⊃  ∉∈ 

Λ ℘ ∠ Λ⊆ℑ¬ Σ 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

� ��� � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � 

∅  ⊃ ℘  ⊃ ∉∈   ℑℜ ⊃ ⊂ ⊃  ∧ � 

∝∈⊗ ⊕ ⊂∉⋅⊕ ℜ  ℑ⊄ ⊃ ∈∩ ∠ ⊕ ⊕⊗�℘ ℑ   ⊃  ∉∈ ℘ ℑ∈ ∪∉ ⊂⊗ℑ 

 ⊕ ⊂ℑ  ⊃ √⊕ ∪ ⊃ ∩∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ � • ⊃  ∪⊃ ∈2 
℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ℜ  ℑ⊄ ⊃ ∈∩ ∠⊕ ⊕⊗�∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃ 2 
 ∧ ⊗  ∉∠ ∅  ∉⊆ Σ ⊆ℑ¬ �� � �����  ∉ Σ ⊆⊃ ∈ �� � ����� � 

ϒ ∪⊕ ⊕  ∏ ⊂   ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕ � �⋅∪⊕∈ ℜ  ℑ⊄⊃ ∈∩ 

∠  ⊕   ∏  ⊕⊃ ⊃ ∈℘  ⊕ ℑ  ⊕⊗ ∉ � � � ↑ °ℑ�°″ ϒ ↑ ≤ ℘ ℑ∈ ⊆ℑ ⊃ ∈2 
 ℑ ⊃ ∈ ℑ  ⊕ ⊂ℑ  ⊃ √⊕ ∪ ⊃ ∩∪⊕  ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ � 

∞√⊕∈ ∏∈⊗ ⊕  ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ∪ ⊃ ∩∪ ∠  ⊕   ∏  ⊕ℑ∈⊗ℜ  ℑ⊄2 
⊃ ∈∩ ∠ ⊕ ⊕⊗�⊃ ℘ ℑ∈   ⊃ ⊂ ⊂ ⊆ℑ ⊃ ∈ ℑ ⊃ ∈ ℑ ∪ ⊃ ∩∪  ℑℜ ⊃ ⊂ ⊃  ∧ ℑℜ∉√⊕ 

� ��� �∝∈⊗ ⊕  ∪⊕  ℑ⊆⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � ℘ ℑ  ⊃  ∉∈ ∪∉ ⊂⊗ ℑ 

⊂∉⋅⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ � ∞ ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ∏∈⊗ ⊕  

∪ ⊃ ∩∪ ℜ  ℑ⊄ ⊃ ∈∩ ∠  ⊕   ∏  ⊕ ℑ∈⊗ ∠⊕ ⊕⊗� ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ 2 
℘ ⊃ ⊕∈  ℑℜ ⊃ ⊂ ⊃  ∧ ⊃ ℑℜ∉∏ � � � � 

3 .3  Μορπηολογψ οφ συρφαχε οφ βρακινγ δισκ παιρ 

� � � � �  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∏  ∅ ℑ℘ ⊕∉∅ℜ  ℑ⊄ ⊃ ∈∩⊗ ⊃  ⊄ 

↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∅  ⊃ ℘  ⊃ ∉∈  ∏  ∅ℑ ℘ ⊕ ∉∅ °″ ϒ ↑ ≤ ℑ∈⊗ 

℘ ℑ   ⊃  ∉∈⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩⊃  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � 

⁄∏  ⊃ ∈∩ ∪⊕℘ ∉∏   ⊕∉ ∅ℜ  ℑ⊄⊃ ∈∩� ∪⊕  ⊕⊃ ⊂ ⊃   ⊂⊕℘ ⊂⊕ ℑ  

⊆⊃ ℘  ∉ 2℘ ∏   ⊃ ∈∩  ℑ℘ ⊕∉∈  ∪⊕ ∏  ∅ℑ ℘ ⊕∉∅ °″ ϒ ↑ ≤ � ♦⊕  ⊕ 2 
ℜ ∧�⊃ ℘ ℑ∈ ∪∉ ⊂⊗ ℑ ∏∈⊃ ∅∉⊆ ∅ ⊂ℑ ℘ ∉∈ ℑ℘ ⋅⊃  ∪  ∏  ∅ ℑ ℘ ⊕ 

⊗∏  ⊃ ∈∩ℜ  ℑ⊄ ⊃ ∈∩� ≤∉⊆∠ℑ  ℑ  ⊃ √⊕ ⊂∧ � ∪⊕  ⊕⊃ ⊆∏ ℘ ∪ ⊆⊃ ℘  ∉ 2 
℘ ∏   ⊃ ∈∩ℑ∈⊗℘  ℑ ℘ ⊄ �ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��∉∈ ∪⊕∅  ⊃ ℘  ⊃ ∉∈2 
ℑ ⊂ ∏  ∅ℑ ℘ ⊕� 

×∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅℘  ∉  ⊕ ℘  ⊃ ∉∈ ∉∅ °″ ϒ ↑ ≤ ℑ∈⊗ 

∅  ⊃ ℘  ⊃ ∉∈  ∏  ∅ ℑ ℘ ⊕∉∅℘ ℑ   ⊃  ∉∈⊃  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ϒ∅ ℑ  

ℑ °″ ϒ ↑ ≤ ⊃ ℘ ∉∈℘ ⊕  ∈⊕⊗� ∪⊕  ⊕⊃ ℑ ∏∈⊃ ∅∉⊆   ℑ∈ ∅ ⊕  

⊂ℑ ∧⊕ ∉∈  ∪⊕∅  ⊃ ℘  ⊃ ∉∈  ∏  ∅ ℑ ℘ ⊕� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ℘ ℑ  ⊃  ∉∈ � 

⊃ ℘ ℑ∈ ℜ ⊕∉ℜ  ⊕  √⊕⊗ℑ∠∠ ℑ  ⊕∈ ⊂∧ ∪⊕⊕¬ ⊃   ⊕∈℘ ⊕∉∅  ℑ∈ ∅ ⊕  

⊂ℑ∧⊕ � 

� � � � �  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∏  ∅ ℑ℘ ⊕∉∅ℜ  ℑ⊄ ⊃ ∈∩⊂ ⊃ ∈⊕  

×∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅ ∏  ∅ ℑ℘ ⊕∉∅ ℜ  ℑ⊄ ⊃ ∈∩⊂ ⊃ ∈⊕ ℘ ∉∈2 
 ℑ℘  ⊃ ∈∩ ⋅⊃  ∪ °″ ϒ ↑ ≤ ℑ∈⊗℘ ℑ  ⊃  ∉∈ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

� � • ∪⊕∈⊂ ⊃ ∈⊕ ℘ ∉∈ ℑ ℘  °″ ϒ ↑ ≤ ⊗ ⊃  ⊄� ∪⊕ ∏  ∅ℑ ℘ ⊕∪ℑ  

ℑ∪ ⊃ ∩∪∅ ⊂ℑ  ⊂⊕√⊕ ⊂� • ∪ ⊃ ⊂⊕ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ℘ ℑ  ⊃  ∉∈ �⊃ ℘ ℑ∈ 

ℜ ⊕℘ ⊂⊕ ℑ  ⊂∧ ∉ℜ  ⊕  √⊕⊗ ∉⊆⊕  ⊕ ⊕ ⊂∅ ⊃ ℜ ⊕  ℑ  ⊕∠∏ ⊂ ⊂⊕⊗∉∏  ⊃ ∈ 

ℜ  ℑ⊄ ⊃ ∈∩� ƒ∏   ∪⊕ ⊆∉ ⊕� ∏  ∅ ℑ ℘ ⊕ ∉∅ ∪⊕⊂ ⊃ ∈⊕ ⊃ ∈∉ℑ  

∅ ⊂ℑ ℑ ℘ ∉∈ ℑ ℘  ⊃ ∈∩ °″ ϒ ↑ ≤ � ⋅∪ ⊃ ℘ ∪ ⋅⊃ ⊂ ⊂ℑ ∅ ∅ ⊕ ℘   ∪⊕∅  ⊃ ℘ 2 
 ⊃ ∉∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∏∈⊗ ∉∏ℜ  ⊕⊗ ⊂∧ � 

♥∈ ℘ ∉∈  ℑ   ∉ ℘ ℑ  ⊃  ∉∈ �  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

°″ ϒ ↑ ≤ ⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩⊃  ⊕ ∠  ⊕  ⊕∈ ⊕⊗ℜ ∧ ℑ ⊕ ⊂ℑ  ⊃ √⊕  ℑℜ ⊂⊕ 

∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∏∈⊗ ⊕   ∪⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ √ℑ  ⊃ ∉∏  

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

∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⋅⊃  ∪ ⊂ ⊃   ⊂⊕∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ 

 ∉ℑ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘℘ ∉∏   ⊕∉∅ℜ  ℑ⊄⊃ ∈∩� ∪⊕∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ 

∅ ⊂∏ ℘  ∏ ℑ  ⊕ ⊂ ⊃   ⊂⊕ ⋅⊃  ∪ ∪⊕℘ ∪ℑ∈∩ ⊕∉∅ ℜ  ℑ⊄ ⊃ ∈∩ ⊃⊆⊕� ϒ 

∅ ℑ ℑ  ℜ  ℑ⊄ ⊃ ∈∩ ⊂ ⊃ ∈⊕ ⊃  ℘ ∉∈℘ ⊕  ∈⊕⊗� ⋅∪⊕∈ ℘ ∉∈ ℑ ℘  ⊃ ∈∩ 

Φ ιγ .5  ↑ ∉ ∠∪∉ ⊂∉∩∧ ∉∅∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ∏  ∅ℑ ℘ ⊕∉∅ °″ ϒ ↑ ≤ 

ℑ∈⊗℘ ℑ   ⊃  ∉∈⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩ 
�ℑ � ) °″ ϒ ↑ ≤ ��ℜ � ) ≤ℑ   ⊃  ∉∈ 

⋅⊃  ∪℘ ℑ  ⊃  ∉∈ � ∪⊕⊂ ⊃ ∈⊕  ⊆∉ ∠∪∉ ⊂∉∩∧ ℘ ∪ℑ∈∩ ⊕ ∩  ⊕ ℑ  ⊂∧ 

ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕ ∪ ⊃ ∩∪  ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ ∈ ∅  ⊃ ℘  ⊃ ∉∈  ∏  ∅ ℑ℘ ⊕� 

′⊕ ℘ ℑ∏  ⊕ ∪⊕⊃ ∈∅ ⊕  ⊃ ∉∪⊕ ℑ    ℑ∈ ∅ ⊕ ∠  ∉∠ ⊕   ∧ ∉∅℘ ℑ   ⊃  ∉∈ 

⊃ ⊂⊕   ⋅∪ ⊃ ℘ ∪ ℘ ℑ∏  ⊕  ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕ ∉∈  ∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ 

 ∏  ∅ℑ ℘ ⊕⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∩  ⊕ ℑ  ⊂∧ 
≈� � ≥∉⊆⊕ ∉ ∩ℑ∈⊃ ℘⊃  ⊕⊆⊃ ∈ 

ℜ  ℑ⊄ ⊃ ∈∩⊂ ⊃ ∈⊕  ⋅⊃ ⊂ ⊂ ℜ ⊕ ∉∅  ⊕∈⊕⊗∅∉ ∪⊕ ∪ ⊃ ∩∪ ⊕⊆∠⊕  ℑ 2 
 ∏  ⊕ℑ∈⊗ ⊕  ∏ ⊂  ⊃ ∈  ∪⊕∠∏ ⊂ ⊂ ⊃ ∈∩∉∏ ∉∅  ⊕ ⊕ ⊂∅ ⊃ ℜ ⊕ ∅∉ ∪⊕ 

∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∈  ∪⊕  ∏  ∅ℑ ℘ ⊕� ƒ∏   ∪⊕ ⊆∉ ⊕� ∪⊕ 

∠∏ ⊂ ⊂ ⊃ ∈∩ ∉∏ ∅ ⊃ ℜ ⊕  ⋅⊃ ⊂ ⊂ ℑ ℘ ℑ  ⊆⊃ ℘  ∉ 2℘ ∏   ⊃ ∈∩ ℑℜ  ℑ  ⊃ ∉∈ 

∠ ℑ   ⊃ ℘ ⊂⊕⊃ ∈ ℜ  ℑ⊄⊃ ∈∩ ℑ∈⊗⊂⊕ ℑ√⊕ ℑ∠∠ ℑ  ⊕∈ℑℜ  ℑ  ⊃ √⊕  ℑ ℘ ⊕ 

∉∈ ∪⊕ ∏  ∅ ℑ ℘ ⊕∉∅ℜ  ℑ⊄ ⊃ ∈∩⊗ ⊃  ⊄� • ∪⊕∈ ℘ ∉∈ ℑ ℘  ⊃ ∈∩ ⋅⊃  ∪ 

°″ ϒ ↑ ≤ � ∪⊕ ∠∏ ⊂ ⊂ ⊃ ∈∩ ∉∏ ∉∅   ⊕ ⊕ ⊂ ∅ ⊃ ℜ ⊕ ⊃ ∠  ⊕ √⊕∈ ⊕⊗ 

∅∉ ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕⊂∉⋅⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∈  ∪⊕ ∏  ∅ℑ ℘ ⊕∅∉ 

 ∏ ∠ ⊕  ⊃ ∉∪⊕ ℑ    ℑ∈ ∅⊕ ∠  ∉∠ ⊕   ∧ ∉∅ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ ⊆ℑ 2 
  ⊃ ¬� 

ϒ⊗⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊂∧ � ∪⊕⊕¬ ⊃   ⊕∈℘ ⊕∉∅ℑ∏∈⊃ ∅∉⊆ ⊂ℑ∧⊕ ∉∅ 

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

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



Φ ιγ .6  ≤ ∉  ⊕ ℘  ⊃ ∉∈⊃⊆ℑ∩⊕ ∉∅ °″ ϒ ↑ ≤ 

ℑ∈⊗∅  ⊃ ℘  ⊃ ∉∈  ∏  ∅ℑ ℘ ⊕∉∅℘ ℑ   ⊃  ∉∈⊃ ∈ ℜ  ℑ⊄⊃ ∈∩ 
�ℑ � ) °″ ϒ ↑ ≤ ��ℜ � ) ≤ℑ   ⊃  ∉∈ 

Φ ιγ .7  ƒ ⊃ ℘  ⊃ ∉∈  ∏  ∅ℑ ℘ ⊕⊃⊆ℑ∩⊕ ∉∅ℜ  ℑ⊄⊃ ∈∩⊂ ⊃ ∈⊕  

℘ ∉∈ ℑ ℘  ⊃ ∈∩ ⋅⊃  ∪ °″ ϒ ↑ ≤ ℑ∈⊗℘ ℑ   ⊃  ∉∈ 
�ℑ � ) °″ ϒ ↑ ≤ ��ℜ � ) ≤ℑ   ⊃  ∉∈ 

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

 ∪⊕℘ ∉∏∠ ⊂⊕ ℑ∈⊗ ∠  ⊕√⊕∈ ∪⊕ ∠∏ ⊂ ⊂ ⊃ ∈∩ ∉∏ ∉∅   ⊕ ⊕ ⊂ ∅ ⊃ ℜ ⊕  

ℑ∈⊗ ⋅∉ 2ℜ ∉⊗∧ ℑℜ  ℑ  ⊃ ∉∈ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ≤∉⊆∠ ℑ  ⊕⊗ ∉℘ ℑ   ⊃  ∉∈ �°″ ϒ ↑ ≤ ⊗ ⊃  ⊄℘ ℑ∈ ∪∉ ⊂⊗ 

ℑ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⋅⊃  ∪ ℑ∠∠  ∉∠  ⊃ ℑ  ⊕ ℑ⊆∉∏∈ℑ∈⊗ 

∪ ⊃ ∩∪   ℑℜ ⊃ ⊂ ⊃  ∧ ∏∈⊗ ⊕  √ℑ  ⊃ ∉∏  ℜ  ℑ⊄⊃ ∈∩ ∠  ⊕   ∏  ⊕  ℑ∈⊗ 

 ∠⊕ ⊕⊗ � 

�� ♥∈ ℑ ∠ ⊕ ℘ ⊃ ∅ ⊃ ℘℘ ∉∏   ⊕∉∅ ℜ  ℑ⊄ ⊃ ∈∩� °″ ϒ ↑ ≤ ℘ ℑ∈ 

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

ℑ∈⊗∪∉ ⊂⊗∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⊆∉ ⊕  ℑℜ ⊂⊕ ∪ℑ∈ ℘ ℑ   ⊃  ∉∈ 

⊗ ∉⊕ �♥ ⊃ ∉ℜ√⊃ ∉∏  ∪ℑ   ∪ ⊃ ∅  ⊃ ℘  ⊃ ∉∈  ℑℜ ⊃ ⊂ ⊃  ∧ ⋅⊃ ⊂ ⊂ ⊆⊕ ⊕  

 ∪⊕ ℑ ∅ ⊕  ∧ ℑ∈⊗ ⊕ ⊂ ⊃ ℑℜ ⊃ ⊂ ⊃  ∧ ⊕∇∏ ⊃  ⊕⊆⊕∈∉∅ ⊆∉⊗ ⊕  ∈  ℑ∈ 2 
∠∉  ℑ  ⊃ ∉∈ ∅ ⊃ ⊕ ⊂⊗� 

�� ×∪⊕ℜ  ℑ⊄⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∪ℑ ⊂⊕  ℘ ∪ℑ∈∩ ⊕⊃ ∈ ∩⊕ ∉2 
⊆⊕   ⊃ ℘ ⊆∉ ∠∪∉ ⊂∉∩∧ ∉∅  ∏  ∅ℑ ℘ ⊕ ⋅∪⊕∈ ℘ ∉∈ ℑ℘  ⊃ ∈∩ ⋅⊃  ∪ 

°″ ϒ ↑ ≤  ∪ℑ∈ ℘ ℑ   ⊃  ∉∈ �×∪⊕  ⊕ ∅∉ ⊕� ∪⊕∠∏ ⊂ ⊂ ⊃ ∈∩∉∏ ∉∅ 

  ⊕ ⊕ ⊂∅ ⊃ ℜ ⊕ ∉∈  ∏  ∅ℑ ℘ ⊕ ∉∅ ℜ  ℑ⊄⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ∈⊗ ⊆⊃ ℘  ∉ 2 
℘ ∏   ⊃ ∈∩∉∅  ⊕ ⊕ ⊂∅ ⊃ ℜ ⊕ ∉∈ ∏  ∅ℑ ℘ ⊕∉∅ℜ  ℑ⊄ ⊃ ∈∩⊗ ⊃  ⊄ℑ  ⊕⊕ ∅ 2 
∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ ∠  ⊕ √⊕∈ ⊕⊗� 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≠∉ ∪ ⊃ ⊕ →� ×∪ ⊕⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈∉ ∅ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ ℘ ∉⊆∠∉ ⊃  ⊕ 

ℜ  ℑ⊄⊕⊗ ⊃  ⊄∅ ∉ ∪ ⊃ ∈⊄ℑ∈ ⊕ ∈ ≈ ϒ �° ∉℘ ⊕ ⊕ ⊗ ⊃ ∈∩ ∉ ∅ � ∪♠ ℑ∠ ℑ∈ 

♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ≥ϒ ↑ °∞ ≈≤ ����� ��� � �� � 

≈�  ≤ℑ  ℑ ℘ ∉ ⊂ℑ � ≤∪ ⊃ ∉∏ • ϒ � ƒ⊃ ∈⊕ ↑ ∞ �⊕ ℑ ⊂� × ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ ⊆ℑ   ⊃ ¬ ×⊃ ′ � ℘ ∉⊆∠ ∉ ⊃  ⊕ ∠  ⊕ 2 
∠ ℑ  ⊕ ⊗ ℜ∧ ⊃ ∈  ⊃  ∏ ∠  ∉℘ ⊕   ⊃ ∈∩ ≈♠ � ↑⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕  × ℑ∈� 

���� ���ϒ ���� � ��� � 

≈�  ϒ⊂ ⊂ ⊃  ∉∈ ∞ ♠ℑ∈⊗≤∉⊄⊕♠≥ � ↑⊕  ℑ ⊂ ⊆ℑ   ⊃ ¬℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃ ∈  ∪ ⊕ 

ℑ∏  ∉⊆∉ ⊃ √⊕ ⊃ ∈⊗∏    ∧ ) ∉∠∠∉  ∏ ∈⊃  ⊕  ℑ∈⊗ ℘ ∪ ℑ ⊂ ⊂⊕ ∈∩ ⊕  ≈♠ � 

♠↓ ↑ ����� ������ ��� � �� � 

≈�  ≡ ♦ ϒ→♣ ♠ℑ∈⊗ϒ⊂∠ ℑ ϒ × � • ⊕ ℑ  ⊕ ∅ ⊃ ∈⊕ ℑ∈⊗  ℑ∈ ⊃  ⊃ ∉∈⊃ ∈ 

ϒ⊂ � ↓ � ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ 2 ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧≈♠  � ↑ℑ  ⊕  ⊃ 2 
ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ϒ ����� � ϒ��� ���� � ��� � 

≈�  ′∪ℑ∈ ℑ ⊂ ⊃ ↔ ♠ ℑ∈⊗ ↑⊕∪ ℑℜ ⊃ ℑ∈ ″ � ϒℜ  ℑ  ⊃ √⊕ ⋅⊕ ℑ ∉∅ ℑ ⊂∏ 2 
⊆⊃ ∈∏⊆2⊆ℑ   ⊃ ¬℘ ∉⊆∠ ∉ ⊃  ⊕ ≈♠  �♠↓ ↑ �������� ��� � �� � 

≈�  ≥ℑ∈∈⊃ ∈∉ℑ∈⊗ ″ ℑ ℘ ⊄ ♦ ♠�⁄ ∧  ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ∉ ∅⊗ ⊃  ℘ ∉∈ ⊃ ∈∏ ∉∏  2 
⊂∧  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℘ ∉⊆∠ ∉ ⊃  ⊕ � ⊕ √⊃ ⊕⋅ ℑ∈⊗⊗ ⊃  ℘ ∏   ⊃ ∉∈ 

≈♠  � • ⊕ ℑ ����� ���� �� � �� � 

≈�  ϒ⊂∠ ℑ  ϒ × ℑ∈⊗ ≡ ♦ ϒ→♣ ♠� ∞∅ ∅ ⊕ ℘ ∉ ∅≥⊃ ≤ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ⊕ 2 
⊃ ∈∅ ∉ ℘ ⊕⊆⊕ ∈∉∈  ∪ ⊕ ⊗  ∧  ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ∉∅ ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆2 ⊃ ⊂ ⊃ ℘ ∉∈ 
ℑ ⊂ ⊂∉∧ ≈♠  � • ⊕ ℑ ����� ���� ��� � ��� � 

≈�  • ⊃ ⊂ ∉∈ ≥ ℑ∈⊗ ϒ⊂∠ ℑ  ϒ × � ∞∅ ∅ ⊕ ℘ ∉ ∅ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∈  ∪ ⊕ 

 ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ ∠ ⊕  ∅ ∉⊆ℑ∈℘ ⊕∉ ∅ ϒ⊂ℑ ⊂ ⊂∉∧ℑ∈⊗ ϒ⊂ ⊆ℑ   ⊃ ¬℘ ∉⊆2 
∠∉ ⊃  ⊕ ≈♠  � • ⊕ ℑ ����� ���� ���� � ��� � 

≈�  ≤∪∏∈∧ ≥ ℑ∈⊗ • ℑ∈∩ ′ ♦ � ϒ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂  ∏ ⊗ ∧ ∉ ∅ ∪ ⊕ 

⋅⊕ ℑ ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ≥⊃ ≤ ∠ �ϒ⊂℘ ∉⊆∠∉  ⊃  ⊕ ≈♠  � × ⊃ ℜ ∉ ⊂∉∩∧ ♥∈2 
 ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂����� ��� ���� � ��� � 

≈��  • ∝ ♠ ∏∈2∪∏ ℑ� ×∪ ⊕  ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ℑ∈⊗ ⋅⊕ ℑ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ 

≥⊃ ≤ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ ℑ ⊂∏⊆⊃ ∈∏⊆ ℘ ∉⊆∠ ∉ ⊃  ⊕  

�°″ ϒ ↑ ≤� ⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩ ≈⁄ � ≥∪ℑ∈∩∪ ℑ ⊃� ≥∪ ℑ∈∩∪ ℑ ⊃♠ ⊃ ℑ ∉2 
 ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ ����� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�    × ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅∠ℑ   ⊃ ℘ ⊂⊕ ⊕ ⊃ ∈∅∉ ℘ ⊕⊗ ϒ⊂ ⊆ℑ   ⊃ ¬℘ ∉⊆∠∉ ⊃  ⊕ ⊃ ∈ ℜ  ℑ⊄ ⊃ ∈∩


