
Αρτιχλε Ι∆ : ���� � ������������ � ���� � �� 

Πηασε τρανσφορµ ατιον ανδ προπερτιεσ οφ θυασ ιχρψ σταλ 

παρτιχλεσ/ Αλ µ ατριξ χο µ ποσ ιτεσ 
≠ 

±♥ ≠ ∏ 2∪∉∈∩�齐育红� � �� � ≡ ♦ ϒ →♣ ≡∪ℑ∈2∠ ⊃ ∈∩�张占平� � �� � 

♦ ∞♥ ≡∏ 2⊄∏∈�黑祖昆� � �� � ⁄↓ →♣ ≤∪∏ ℑ∈∩�董  闯� � 

1 . Ινστιτυτε οφ Ματεριαλ σ ανδ Τεχηνολογψ , 

∆αλ ιαν Μαριτι µ ε Υνιϖερσιτψ, ∆αλ ιαν 116026 , Π . Ρ . Χηινα ; 

2 . Στατε Κεψ Λαβορατορψ οφ Στρυχτυραλ Αναλψ σισ οφ 
Ινδ υστρψ Εθυιπ µ εντ , ∆αλ ιαν 116024 , Π . Ρ . Χηινα ; 

3 . ∆επαρτ µ εντ οφ Ματεριαλ Ενγινεερινγ , 

∆αλιαν Υνιϖερσιτψ οφ Τεχηνολογψ , ∆αλ ιαν 116026 , Π . Ρ . Χηινα 

Αβσ τραχτ : ⁄ ⊃ ∅ ∅∏  ⊃ ∉∈2℘ ∉∈  ∉ ⊂ ⊂⊕ ⊗∠∪ℑ  ⊕  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ℑ∈⊗  ⊃ ℜ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗∪ ℑ  ⊗ ∈⊕  ∉ ∅ ϒ⊂ �� ≤∏ �� ≤ �� ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ 

∠ ℑ   ⊃ ℘ ⊂⊕  � ± ≤ ∠ ��ϒ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ ∪ℑ √⊕ ℜ ⊕ ⊕ ∈   ∏⊗ ⊃ ⊕ ⊗� × ∪⊕ ⊆⊃ ¬ ∏  ⊕ ∉ ∅ ∪ ⊕ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ∠ ℑ   ⊃ ℘ ⊂⊕  ⋅⊃  ∪ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ 

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

∠∪ℑ  ⊕  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈⊗∏ ℘ ⊕ ⊗ℜ∧ ∪ ∉ 2∠  ⊕   ⊃ ∈∩�ℑ ⊃ ⊆∠ ⊂⊕℘ ∏ ℜ ⊃ ℘⊃ ℘ ∉ ℑ∪⊕ ⊗  ⊃ ℘∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ �≥♥± ≤� ∠∪ ℑ  ⊕  ℑ∈ ∅ ∉⊆⊃ ∈ ∉   ℑ ℜ ⊂⊕ 
( ∠∪ℑ  ⊕ ⋅⊃  ∪  ∪ ⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉ ∅ ⊆∉∈∉℘ ⊂ ⊃ ∈⊃ ℘ ∉ ∅ ϒ⊂ �� ≤ �  ∪  ∉∏ ∩∪ ℑ   ℑ∈ ⊃  ⊃ ∉∈ℑ ⊂ ∅ ℑ ℘ ⊕ ⊗ ℘ ∏ℜ ⊃ ℘⊃ ℘ ∉ ℑ∪⊕ ⊗  ⊃ ℘ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ 

�ƒ♥± ≤� �ℑ ⊗ ⊕ ℘ ℑ∩ ∉∈ℑ ⊂ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ �⁄± ≤� ℑ∈⊗ℑ∈ ℑ∠∠  ∉¬ ⊃ ⊆ℑ∈∉ ∅ ⊗ ⊕ ℘ ℑ∩ ∉∈ℑ ⊂ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ �⁄ϒ� ∠∪ ℑ  ⊕ � ϒ∈⊗ ♣ � ° �∨∉∈⊕  

ℑ∈⊗ ϒ⊂ 2≤∏∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ � Η χ2ϒ⊂ � ≤∏ℑ∈⊗ Η 2ϒ⊂ � ≤∏�ℑ  ⊕ ⊕ ∠ ℑ  ℑ  ⊕ ⊗∉∏  ∅  ∉⊆  ∪ ⊕ ϒ⊂ ⊆ℑ   ⊃ ¬  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ ℑ ∅  ⊕ ∪∉  2∠  ⊕   ⊃ ∈∩� × ∪⊕ 

± ≤ ∠ � ϒ⊂℘ ∉⊆∠∉ ⊃  ⊕ ∪ ℑ√⊕⊗ ∉∏ℜ ⊂⊕ 2   ⊕ ∈∩  ∪ ⊕ ∈⊃ ∈∩⊕ ∅ ∅ ⊕ ℘ ℑ ∅  ⊕ ∪ ∉ 2∠  ⊕   ⊃ ∈∩� ↓∈⊕⊃  ∪⊕   ⊕ ∈∩  ∪ ⊕ ∈⊃ ∈∩∉ ∅ ∪⊕∠ ℑ   ⊃ ℘ ⊂⊕  ∪ ℑ   ⊕ ⊃ ∈2 

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

℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ ∉∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ∠ ℑ   ⊃ ℘ ⊂⊕ � × ∪ ⊕ ⊆ℑ¬ ⊃ ⊆∏⊆ ∪ℑ  ⊗∈⊕   ⊕ ℑ ℘ ∪⊕ � ��� ↑ °ℑ� 

ℜ ⊕ ⊃ ∈∩ �  ⊃ ⊆⊕  ∪ℑ ∉ ∅ ϒ⊂� × ∪ ⊕∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ℑ∈⊗ ∪ ⊕ ⋅⊕ ℑ  ℑ  ⊕∉ ∅ ∪ ⊕ ± ≤ ∠ �ϒ⊂ℑ  ⊕⊂∉⋅⊕  ∪ ℑ∈  ∪∉ ⊕∉ ∅ ϒ⊂�♥∈ ℘ ∉⊆∠ ℑ  2 

⊃  ∉∈ ⋅⊃  ∪ ≥⊃ ≤ ∠ �ϒ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠ ∉ ⊃  ⊕ � ± ≤ ∠ �ϒ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊕ ∪ ℑ√⊕ ∪ ⊃ ∩∪ ⊕ ∪ℑ  ⊗∈⊕  ℑ∈⊗⊂∉⋅⊕ ∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ � 

Κεψ ωορδσ: ℘ ∉⊆∠∉ ⊃  ⊕ �∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ �ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧�∠∪ ℑ  ⊕  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  ⊃ ℘ ⊄ ℘ ∉∉⊄⋅ℑ  ⊕ ≈� � × ℑ ⊃⊕ ℑ ⊂ ≈� ∪ℑ√⊕  ⊃⊆∠ ⊂∧   ∏⊗ ⊃ ⊕⊗ 

ϒ⊂ �� ≤∏ �� ƒ⊕ �� ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ∠ ℑ   ⊃ ℘ ⊂⊕  ⊗ ⊃  ∠ ⊕   ⊕⊗ ϒ⊂ 

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

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

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

ℑ  ⊕ √⊕  ∧ ∅ ⊕⋅ � 

ƒ∉ ∪⊕ℑℜ∉√⊕ ⊕ ℑ  ∉∈ℑ∈⊗⊃ ∈ ∉ ⊗ ⊕  ∉ ⊕¬∠ ⊂∉ ⊕ℑ∈⊗ 

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

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

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

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

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

∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂� ϒ⊂ �� ≤∏ �� ≤ �� �ℑ  ⊕ ⊃ ∈∅∉ ℘ ⊃ ∈∩ ∠ ℑ   ⊃ ℘ ⊂⊕ ∉∅ 

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

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

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

∠ℑ∠⊕ � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕ ϒ⊂ �� ≤∏ �� ≤ �� ⊆ℑ   ⊕ ℑ ⊂ ⊂∉∧ ⋅ℑ  ∠  ⊕ ∠ ℑ  ⊕⊗ ℜ∧ 

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

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

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

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

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

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

��� �  ⊃⊆∠ ⊂⊕ ℘ ∏ℜ ⊃ ℘⊃ ℘ ∉ ℑ∪⊕⊗  ℑ ⊂ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ � ≥♥± ≤ � 

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

× ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ ∉∅ ϒ⊂ �� ≤∏ �� ≤ �� ℑ ⊂ ⊂∉∧ ⋅⊕  ⊕ ∠  ⊕∠ℑ  ⊕⊗ 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ♠∏∈ ����� 

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

⁄ℑ ⊂ ⊃ ℑ∈ ≠ ∉∏  ∪ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈    Ρεχειϖεδ δατε : ↑ ℑ � �� ����� �αχχεπτεδ δατε : ♠∏ ⊂� �� �����



ℜ ∧ ∩  ⊃ ∈⊗ ⊃ ∈∩ ∪⊕ ⊆⊕ ⊂  2 ∠∏∈  ℑ⊆∠ ⊂⊕ ∅ ∉� ∪⊃ ∈ ± ↑2♥≥ × 

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

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

�� Λ ⊆ ⋅ℑ ∏  ⊕⊗ℑ  ∪⊕ ⊆ℑ   ⊃ ¬ ⊆ℑ  ⊕  ⊃ ℑ ⊂� 

× ∪⊕ ϒ⊂ �� ≤∏ �� ≤ �� ∠ ℑ   ⊃ ℘ ⊂⊕  ⋅⊃  ∪ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ 

∉∅ �� � � �� � � �� � ℑ∈⊗ �� � ℑ∈⊗ ∠∏  ⊕ ϒ⊂ ∠∉⋅⊗ ⊕  

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

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

δ�� ⊆ ⊆ ≅ � ⊆ ⊆ ℑ ��� � ��� ℑ∈⊗ ��� ε ∏∈⊗ ⊕  �� 

↑ °ℑ∅∉�� ⊆⊃ ∈ � 

× ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  ∉∅  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕  ℑ⊆∠ ⊂⊕  

⋅⊕  ⊕ℑ∈ℑ ⊂∧∨⊕⊗ ℜ∧ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ∉⊆⊕   ∧ � Κ�≤∏↔ Α � � 

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

�× ∞ ↑ � �  ∪⊕ ∠∪ℑ  ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ⋅⊕  ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ∧ 

⊕ ⊂⊕ ℘   ∉∈ ∠  ∉ℜ ⊕ ⊆⊃ ℘  ∉ℑ∈ℑ ⊂∧ ⊕ �∞° ↑ ϒ� � 

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

♦ ∂2��� ∂⊃ ℘ ⊄⊕  . ∪ℑ  ⊗ ∉⊆⊕  ⊕ �ℑ∈⊗⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ ℑ√2 

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

 ∏  ∅ℑ ℘ ⊕ ∉∅ ⊕ ℑ ℘ ∪  ℑ⊆∠ ⊂⊕� 

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

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

�� →ℑ ��� � ⊆⊃ ∈ ⊃ ∈  ∪⊕  ℑ  ⊕∉∅ ⊗  ∧ ∅  ⊃ ℘  ⊃ ∉∈ � × ∪⊕⊗ ⊃ 2 

⊆⊕∈ ⊃ ∉∈∉∅  ∪⊕  ℑ⊆∠ ⊂⊕ ℑ  ⊕ �� ⊆ ⊆ ≅ �� ⊆ ⊆ ≅ �� �� 

⊆ ⊆ � �≤• �≥⊃  ⊕ ⊕ ⊂ ⋅ℑ  ∏  ⊕⊗ ℑ  ∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉∏∈ ⊕ � 

⋅∪∉ ⊕ ∪ℑ  ⊗∈⊕  ⊃  ♦ ″ ≤ �� ∗ �� � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ 

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

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

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

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

℘  ℑ ℘ ⊄ ⋅ℑ ∉ℜ  ⊕  √⊕⊗ ℜ ∧ ♠≥ ↑2��≤ ƒ ≥℘ ℑ∈ ∞⊂⊕ ℘   ⊃ ℘ ↑⊃ 2 

℘  ∉ ℘ ∉∠ ⊕� 

3  Ρ ΕΣΥΛΤΣ 

3 .1  ∆ισ τριβυτιον οφ ρεινφορχινγ παρτιχλεσ 

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

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

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

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

℘ ∉⊆∠∉ ⊃  ⊕ ∉∅ ∠ℑ   ⊃ ℘ ⊂⊕ √∉ ⊂∏⊆⊕ ∅  ℑ ℘  ⊃ ∉∈ �� � ℑ ��� ε 

∅∉�� ⊆⊃ ∈ � ƒ⊃ ∩�� �ℑ�� � • ∪ ⊃ ⊂⊕  ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ √∉ ⊂∏⊆⊕ 

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

 ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕  ⊕ ∩  ℑ∩ℑ  ⊕ ∠  ∉∩  ⊕   ⊃ √⊕ ⊂∧ �ƒ⊃ ∩� ��ℜ �� � 

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

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

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

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

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

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

∉∅ ∠ℑ   ⊃ ℘ ⊂⊕ √∉ ⊂∏⊆⊕� ×ℑℜ ⊂⊕ �  ∪∉⋅ ∪ℑ  Κ ℑ∈⊗ Ρ ⊗ ⊕ 2 

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

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

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

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

ℑ ⊂� 

3 .2  Μιχροσ τρυχτυρεσ 

× ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  ∉∅ ± ≤ ∠ �ϒ⊂ ℘ ∉⊆∠∉ ⊃  ⊕  ⊗ ⊕ 2 

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

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

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

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

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

♥⊃  ∅∉∏∈⊗  ∪ℑ  ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  √ℑ  ∧ ⋅⊃  ∪ 

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

∏∈⊗ ⊕  ∪⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈∉∅ �� ↑ °ℑ ∠  ⊕   ∏  ⊕ ℑ∈⊗ �� ⊆⊃ ∈ 

 ⊃ ⊆⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

��� ♥∈ ∪∉ 2∠  ⊕   ⊃ ∈∩ ℑ ��� ε 

∝∈⊗ ⊕  ∪ ⊃  ⊕   ⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ℜ∉ ∪  ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ 

ℑ∈⊗ ± ≤ ∠ℑ   ⊃ ℘ ⊂⊕ ⊄⊕ ⊕ ∠ ∉ ⊂ ⊃ ⊗� ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩∧ ⊃  ∪∉⋅∈ 

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

ϒ⊂ �� ≤∏ �� ≤ �� � ⋅∪∉ ⊕    ∏ ℘  ∏  ⊕ ⊃  ℑ ∅ ℑ ℘ ⊕⊗ ℘ ∏ ℜ ⊃ ℘⊃ ℘ ∉ 2 

 ℑ∪⊕⊗  ⊃ ℘ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ≈� � ϒ ⊆ℑ ⊂ ⊂ ℑ⊆∉∏∈ ∉∅ ϒ⊂ � ≤∏ 

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

  ⊃ ¬ ℜ ∧ × ∞ ↑ �ƒ⊃ ∩� ��ℑ�� � 

��� ♥∈ ∪∉ 2∠  ⊕   ⊃ ∈∩ ℑ ��� ε 

× ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ ℑ∈⊗ ∪⊕ ∠ ℑ   ⊃ ℘ ⊂⊕   ⊃ ⊂ ⊂ ⊄⊕ ⊕ ∠  ∉ ⊂ ⊃ ⊗� 

ℜ∏  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ ⊃  ℘ ⊂∉ ⊕  ∉ ⊃   

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

 ∪ℑ ℑ ��� ε � × ∪⊕ ℜℑ ℘ ⊄2 ℘ ℑ   ⊕  ⊕⊗ ⊕ ⊂⊕ ℘   ∉∈ ⊃⊆ℑ∩ ⊕ ∉∅ 

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

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

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

�ℑ � ) Υ ∅ � �� � ���� ε ��� ⊆⊃ ∈ ��ℜ� ) Υ ∅ � �� � ���� ε ��� ⊆⊃ ∈ 

# � � � # ∂ ∉ ⊂1��  λ 1�  °∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕  �ϒ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ 



Ταβλε 1  ∂ ∉ ⊂∏⊆⊕∅  ℑ℘  ⊃ ∉∈ ∉∅ ∉ ⊃ ∩ ⊃ ∈ℑ ⊂ ℑ∈⊗ 

∠  ℑ ℘  ⊃ ℘ ℑ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕ � � � 

τ� ε ↓ ⊃ ∩ ⊃ ∈ℑ ⊂ ° ℑ ℘  ⊃ ℘ ℑ ⊂ 

��� �� �� � � 

��� �� �� � � 

��� �� �� � � 

��� �� �� � � 

��� �� �� � � 

��� �� �� � � 

Ταβλε 2  ♣⊕ ∉⊆⊕   ⊃ ℘ ℑ ⊂ ∠ℑ  ℑ⊆⊕  ⊕  ∉∅ ∠ℑ   ⊃ ℘ ⊂⊕  

Υ ∅ � � Κ � ⊆ ⊆ Ρ� ⊆ ⊆ δ� ⊆ ⊆ 

�� � � ��� � � � ��� � � � ��� � 

�� � � ��� � � � ��� � � � ��� � 

�� � � ��� � � � ��� � � � ��� � 

�� � � ��� � � � ��� � � � ��� � 

Κ) ℑ√⊕  ℑ∩ ⊕ ∅  ⊕ ⊕ ⊗ ⊃   ℑ∈℘ ⊕� Ρ ) ℑ√⊕  ℑ∩ ⊕ ⊗ ⊃   ℑ∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕ ∈ ∠ ℑ   ⊃ 2 

℘ ⊂⊕ � δ ) ℑ √⊕  ℑ∩ ⊕ ⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅ ∠ ℑ   ⊃ ℘ ⊂⊕  

∠∪ℑ  ⊕ � ∞ ↑ °ϒ ℑ∈⊗ × ∞ ↑ ⊕¬∠ ⊕  ⊃⊆⊕∈  ∪∉⋅  ∪ℑ  ∪⊕ 

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

ℑ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ⊆∉∈∉℘ ⊂ ⊃ ∈⊃ ℘∉∅ ϒ⊂ �� ≤ � � × ∪⊕ ℘ ∉⊆2 

∠ ∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕ ⊃ ∈ ⊕  ∩  ∉⋅ ∪ 2⊂ ⊃ ⊄⊕ ∠∪ℑ  ⊕  ℘ ℑ∈.  ℜ ⊕ 

⊗ ⊃   ⊃ ∈∩∏ ⊃  ∪⊕⊗� ∪⊕ ℑ√⊕  ℑ∩ ⊕⊃  ϒ⊂ �� ≤∏ �� ≤ �� � ℑ∈⊗ ∪⊕ ⊃  

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

�⁄± ≤� ℑ∈⊗ℑ∈ ℑ∠∠  ∉¬ ⊃ ⊆ℑ∈∉∅ ⊗ ⊕ ℘ ℑ∩ ∉∈ℑ ⊂ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ 

�⁄ϒ� ≈� � × ∪⊕  ⊕ℑ  ⊕ℑ⊂∉∉∅ Η χ2 ϒ⊂ � ≤∏ℑ∈⊗ Η 2 ϒ⊂ � ≤∏⊃ ∈ 

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

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

ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ � � 

��� ♥∈ ∪∉ 2∠  ⊕  ∠  ∉℘ ⊕   ⊃ ∈∩ ℑ ��� ε 

× ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕   ⊃ ⊂ ⊂ ⊄⊕ ⊕∠ ∉ ⊂ ⊃ ⊗�ℜ∏  ∪⊕ ⊆ℑ   ⊃ ¬ ℜ ⊕ 2 

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

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

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

∠∪ℑ  ⊕� × ∪⊕ ℑ∈ℑ ⊂∧ ⊕ ∉∅ ∞ ↑ °ϒ ℑ∈⊗ × ∞ ↑  ∪∉⋅  ∪ℑ  

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

   ∏ ℘  ∏  ⊕� 

♥∈  ∪⊕ ⊆ℑ   ⊃ ¬ � ⊆ℑ∈∧ ♣ �° � ∨∉∈⊕ ℑ∈⊗ Η χ2ϒ⊂ � ≤∏ 

ℑ  ⊕∉ℜ  ⊕  √⊕⊗ ℜ∧ × ∞ ↑ � ƒ⊃ ∩���℘ �  ∪∉⋅ ∪⊕ ⊃ ⊃ ⊆ℑ∩ ⊕  

⊃ ∈  ∧∠ ⊃ ℘ ℑ ⊂ ℑ  ⊕ ℑ � 

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

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

��� ε ��� ↑ °ℑ∅∉�� ⊆⊃ ∈ ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ℜ∧ × ∞ ↑ 

ℑ∈⊗ ∞ ↑ °ϒ � × ∪⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ℑ∈⊗  ∪⊕    ∏ ℘  ∏  ⊕ ∉∅ 

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

�� � ℑ∈⊗�� � ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � �♥∈  ∪⊕ ℘ ∉⊆∠∉ 2 

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

 ∪⊕∠ℑ   ⊃ ℘ ⊂⊕ ℘ ∉∈ ⊃  ∉∅ ( 2ϒ⊂ �� ≤ � ℑ∈⊗ � ⁄± ≤ � ⁄ϒ� � 

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

ℑ⊆∉∏∈∉∅ � ⁄± ≤ � ⁄ϒ � ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ 

∠ℑ   ⊃ ℘ ⊂⊕ √∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ � 

× ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈  ∪⊕℘ ∉⊆∠∉ ⊃  ⊕ ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ Η χ2 

ϒ⊂ � ≤∏ℑ∈⊗ Η 2ϒ⊂ � ≤∏� ∪⊕∇∏ ℑ∈ ⊃  ∧ ℑ∈⊗ ∪⊕ ⊃ ∨⊕∉∅ ℜ ∉ ∪ 

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

∅  ℑ ℘  ⊃ ∉∈� 

3 .3  Ηαρδνεσσ ανδ τριβολογιχαλ προπερτιεσ 

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

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

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

ƒ⊃ ∩� � � × ∪⊕ ∪ℑ  ⊗∈⊕  ∉∅ �� � ± ≤ ∠ � ϒ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊕⊃ ∈2 

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

⋅∪⊕∈  ∪⊕  ⊃⊆⊕⊃ ∈℘  ⊕ ℑ  ⊕ ∅  ∉⊆ �� ⊆⊃ ∈  ∉ �� ⊆⊃ ∈ � ∪⊕ 

∪ℑ  ⊗∈⊕  ⊃ ∈℘  ⊕ ℑ  ⊕ ⊂ ⊃   ⊂⊕� 

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

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

ϒ⊂� � �� � � �� � � �� � ℑ∈⊗ �� �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ ℑ ∅  ⊕  

∪∉∠  ⊕   ⊃ ∈∩ ℑ ��� ε ��� ↑ °ℑ∅∉�� ⊆⊃ ∈ ⋅⊕  ⊕ ⊆⊕ ℑ 2 

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

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

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

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

Φ ιγ .2  ′ℑ ℘ ⊄2 ℘ ℑ   ⊕  ⊕⊗⊕ ⊂⊕ ℘   ∉∈ ⊃⊆ℑ∩ ⊕ ∉∅ ⊕ ⊃ ∈∅∉ ℘ ⊃ ∈∩ ∠ℑ   ⊃ ℘ ⊂⊕  
�ℑ� ) ��� ε ��ℜ� ) ��� ε ��ℜ� ) ��� ε 

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



Φ ιγ .3  ♥⊆ℑ∩ ⊕ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈ ⊆ℑ   ⊃ ¬ 
�ℑ� ) ��� ε ��ℜ� ) ��� ε ��ℜ� ) ��� ε 

∅  ℑ ℘  ⊃ ∉∈ ⊃ ∈  ∪⊕ ℘ ∉⊆∠∉ ⊃  ⊕  ∉∅ �� � ± ≤ ∠ � ϒ⊂ ℑ∈⊗ 

�� � ± ≤ ∠ � ϒ⊂� • ∪⊕∈  ∪⊕ √∉ ⊂∏⊆⊕ ∅  ℑ ℘  ⊃ ∉∈ ⊕¬℘ ⊕ ⊕⊗  

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

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

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

4  ∆ΙΣΧΥΣΣΙΟΝ 

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

Ταβλε 3  ≤∉⊆∠ ∉ ⊃  ⊃ ∉∈ℑ∈⊗   ∏ ℘  ∏  ⊕ ∉∅ 

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈ 

ϒ⊂ ⊂∉∧ ƒ⊕ ℑ  ∏  ⊕  ≤∉⊆∠ ∉ ⊃  ⊃ ∉∈ ≥  ∏ ℘  ∏  ⊕ 

�� � ± ≤ ∠ � ϒ⊂ • ∪ ⊃  ⊕ ϒ⊂ �� ≤∏ �� ≤ �� ƒ♥± ≤ 

♣ ℑ∧ ϒ⊂ �� ≤∏ �� ≤ �� ⁄± ≤ 

�� � ± ≤ ∠ � ϒ⊂ ♣ ℑ∧ ϒ⊂ �� ≤∏ �� ≤ �� ( 2ϒ⊂ �� ≤ � 

♥∈ ⊕  ∩  ∉⋅ ∪ 2 
⊂ ⊃ ⊄⊕ 

ϒ⊂ �� ≤∏ �� ≤ �� ⁄± ≤ � ⁄ϒ 

�� � ± ≤ ∠ � ϒ⊂ ♣ ℑ∧ ϒ⊂ �� ≤∏ � � � ≤ �� � � ( 2ϒ⊂ �� ≤ � 

♥∈ ⊕  ∩  ∉⋅ ∪ 2 
⊂ ⊃ ⊄⊕ 

ϒ⊂ �� � � ≤∏ �� ≤ �� � � ⁄± ≤ � ⁄ϒ 

�� � ± ≤ ∠ � ϒ⊂ ♣ ℑ∧ ϒ⊂ �� � � ≤∏ � � � ≤ �� � � ( 2ϒ⊂ �� ≤ � 

♥∈ ⊕  ∩  ∉⋅ ∪ 2 
⊂ ⊃ ⊄⊕ 

ϒ⊂ �� � � ≤∏ �� ≤ �� � � ⁄± ≤ � ⁄ϒ 

Φ ιγ .4  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∪ℑ  ⊗∈⊕  ∉∅ �� � ± ≤ ∠ � ϒ⊂ 

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

Φ ιγ .5  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∪ℑ  ⊗∈⊕  ∉∅ ℘ ∉⊆∠ ∉ ⊃  ⊕  ⋅⊃  ∪ 
√∉ ⊂∏⊆⊕∅  ℑ℘  ⊃ ∉∈ ∉∅ ⊕ ⊃ ∈∅∉ ℘ ⊃ ∈∩ ∠ℑ   ⊃ ℘ ⊂⊕  

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

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

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

℘ ∉∈  ℑ∈ � ∪⊕ ∇∏ ℑ∈ ⊃  ∧ ⊃ ℑℜ ∉∏  ∪⊕ √∉ ⊂∏⊆⊕ ∅  ℑ ℘  ⊃ ∉∈ � 

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

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

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

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

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

 ∪⊕℘ ∉⊆∠∉ ⊃  ⊕ ∠  ⊕ ∠ ℑ  ⊕⊗ℜ ∧ ∪∉ 2∠  ⊕   ⊃ ∈∩ℑ ��� ε ��� 

↑ °ℑ∅∉�� ⊆⊃ ∈ � 

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

# � � � # ∂ ∉ ⊂1��  λ 1�  °∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕  �ϒ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ 



Φ ιγ .6  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⋅⊃  ∪ 

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

Φ ιγ .7  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ⋅⊕ ℑ  ℑ  ⊕ ∉∅ ℘ ∉⊆∠∉ ⊃  ⊕ 

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

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

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

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

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

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ϒ⊂ 2≤ ℑ∈⊗ ϒ⊂ 2≤∏ ℜ ⊃ ∈ℑ  ∧ ⊗ ⊃ ℑ 2 

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

ϒ⊂ ℑ  ⊕ ( 2 ϒ⊂ �� ≤ � ℑ∈⊗ Η 2 ϒ⊂ � ≤∏ ⊃ ∈  ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ � 

ℜ∏ Η 2 ϒ⊂ � ≤∏ ⋅ℑ ∉∈⊂∧ ∉ℜ  ⊕  √⊕⊗⊃ ∈  ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ �∈∉ 

⊃ ∈  ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ �ℑ∈⊗ ( 2ϒ⊂ �� ≤ � ⋅ℑ ∉∈⊂∧ ∉ℜ  ⊕  √⊕⊗⊃ ∈ 

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

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

  ⊃ ¬ ϒ⊂� ∪⊕ ⊕¬∠⊕  ⊃⊆⊕∈  ∪∉⋅⊕⊗ ∪ℑ ≤ℑ  ∉⊆⊕¬ ⊃   

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

∇∏ ℑ∈ ⊃  ∧ ∉∅ ≤ℑ  ∉⊆⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬ ϒ⊂� ⊆ℑ ∧ℜ ⊕ℜ ⊕ ℘ ℑ∏  ⊕ 

 ∪⊕ ≤℘ ∉∈ ⊕∈⊃ ∈  ∪⊕ ∠ℑ   ⊃ ℘ ⊂⊕ ℑ∠∠  ∉ℑ℘ ∪⊕  ∉  ∪⊕ ≤ 

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

�ϒ⊂ �� � � ≤ �� � � � � ≤∏ ℑ  ∉⊆ ⊕∈⊗  ∉  ∉ ⊂√⊕ ⊃ ∈ ∉  ∪⊕ ⊆ℑ 2 

  ⊃ ¬�  ∪⊕∈ ♣ �° � ∨∉∈⊕  ℑ∈⊗  ∪⊕   ℑ∈ ⊃  ⊃ ∉∈ℑ ⊂ ∠∪ℑ  ⊕ � 
Η χ2 ϒ⊂ � ≤∏ℑ∈⊗ ∪⊕  ℑℜ ⊂⊕ ∠∪ℑ  ⊕ Η 2ϒ⊂ � ≤∏ℑ  ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  2 

⊕⊗∅  ∉⊆  ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ �ℑ∈⊗ ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅ ≤∏⊃ ∈  ∪⊕ 

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

∉ ⊃ ∩ ⊃ ∈ℑ ⊂ ≥♥± ≤  ∉ ℑ  ⊕  ⊃ ⊕  ∉∅   ℑ∈ ⊃  ⊃ ∉∈ℑ ⊂ ∠∪ℑ  ⊕ � ℑ  

⊂ℑ   �  ∉  ∪⊕ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠∪ℑ  ⊕ ( 2ϒ⊂ �� ≤ � ⊃ ∈ ⋅∪ ⊃ ℘ ∪ 

 ∪⊕  ⊕⊃ ℑ∅ ⊕⋅ ≤∏ℑ  ∉⊆� ϒ ∪∉⋅∈ ℑℜ∉√⊕� ∪⊕ ∠∪ℑ  ⊕ 

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

⊃ ∈∩ ∪∉ 2∠  ⊕   ⊃ ∈∩ ℑ ∅∉ ⊂ ⊂∉⋅� 

≥♥± ≤�ϒ⊂ �� ≤∏ �� ≤ �� � 
��� ε 

ƒ♥± ≤�ϒ⊂ �� ≤∏ �� ≤ �� � 
��� ε 

⁄± ≤�ϒ⊂ �� ≤∏ �� ≤ �� � 
��� ε 

⁄ϒ� ϒ⊂ �� ≤∏ �� ≤ �� � 
��� ε 

( �ϒ⊂ �� ≤∏ � � � ≤ �� � � � 

× ∪⊕ ≥♥± ≤   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ⊗ ⊕∠ ⊕∈⊗ ∅∏ ⊂ ⊂∧ ∉∈  ∪⊕ 

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

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

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

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

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

⊃ � ⊗ ⊕ ∠ ⊕∈⊗ ∉∈  ∪⊕ ∪∉ 2∠  ⊕   ⊃ ∈∩  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ≥♥± ≤ 

  ℑ∈ ∅ ⊕   ⊕⊗⊃ ∈ ∉ ƒ♥± ≤ ℜ∧ ℑ  ∉⊆ ∉ ⊗ ⊕  ⊃ ∈∩ ℑ ��� ε � 

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

 ∪⊕ ⋅∉ ∠∪ℑ  ⊕ � • ∪⊕∈ ℜ ⊕ ⊃ ∈∩ ∪∉ 2∠  ⊕   ⊕⊗ ℑ ��� ε � 

 ∪⊕ ≥♥± ≤ ∅ ⊃ ∈ℑ ⊂ ⊂∧   ℑ∈ ∅⊕   ⊕⊗⊃ ∈ ∉ ⁄± ≤ ℑ∈⊗ ⁄ϒ � × ∪⊕ 

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

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

⁄± ≤ �ℑ∈⊗ ∪⊕⊗ ⊕ ℘ ℑ∩∉∈ℑ ⊂ ⁄± ≤ ⊃ ℑ ⊕  ∏ ⊂ ∉∅ ∪⊕∉ ⊗ ⊕  2 

⊃ ∈∩ ∉∅  ∪⊕ ƒ♥± ≤ � • ⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪∉ 2∠  ⊕   ⊃ ∈∩  ⊕⊆2 

∠ ⊕  ℑ  ∏  ⊕�∉∈⊂∧ ℑ ⊃ ∈∩ ⊂⊕∠∪ℑ  ⊕∉∅ ( 2ϒ⊂ �� ≤ � ⊃ ∈  ∪⊕ ∠ ℑ  2 

 ⊃ ℘ ⊂⊕ ℘ ℑ∈  ⊕ ℑ ℘ ∪ ⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪  ∪⊕ ϒ⊂ ⊆ℑ   ⊃ ¬ � ϒ⊂ ⊂ 

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

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

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

∠  ⊕   ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕ � 

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

∅∉ ⊂ ⊂∉⋅� 

��� ε � Η χ2ϒ⊂ � ≤∏ �ℑ  ∪⊕ ℜ∉∏∈⊗ ℑ  ⊃ ⊕  � � ��� ε � 
Η χ2ϒ⊂ � ≤∏ � Η 2ϒ⊂ � ≤∏� ��� ε � ♣ � ° � ∨∉∈⊕  � Η χ2 

ϒ⊂ � ≤∏� 

× ∪⊕    ⊕∈∩  ∪⊕∈⊃ ∈∩ ∉∅  ∪⊕ ± ≤ ∠ �ϒ⊂ ℘ ∉⊆∠ ∉ ⊃  ⊕ ⊃  

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

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

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

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

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

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

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

⊆∉∈∉℘ ⊂ ⊃ ∈⊃ ℘∉∅ ( 2 ϒ⊂ �� ≤ � � ℑ∈⊗  ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ∅  ∉⊆ 

 ∪⊕ ⊆ℑ   ⊃ ¬ ϒ⊂ ℑ  ⊕ ♣ �° �∨∉∈⊕  ℑ∈⊗ ( χ2ϒ⊂ � ≤∏�  ∪⊕ 

∪ℑ  ⊗∈⊕   ∉∅ ± ≤ ∠ �ϒ⊂  ⊕ ℑ ℘ ∪⊕   ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ � ∝∈⊗ ⊕  

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

± ≤ ∠ �ϒ⊂  ⊕ ℑ℘ ∪⊕  ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ ℑ �� � ∠ ℑ   ⊃ ℘ ⊂⊕ √∉ ⊂ 2 

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

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

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

℘ ∉⊆⊕⊃ ∈∪∉⊆∉∩⊕∈⊕ ∉∏ ⊃ ∈  ∪⊕�� � ± ≤ ∠ � ϒ⊂ ℘ ∉⊆∠∉ ⊃  ⊕� 

≥∉ �⊃ ⊃  ∈∉ ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ ∉    ⊕∈∩  ∪⊕∈  ∪⊕ ± ≤ ∠ �ϒ⊂ 

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

 ⊃ ∉∈ ⊕¬℘ ⊕ ⊕⊗ �� � � 

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

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

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

± ≤ ∠ � ϒ⊂ ⋅∪ ⊃ ℘ ∪ ∪ℑ  ⊆∉ ⊕ �⁄± ≤ � ⁄ϒ� ∠∪ℑ  ⊕ ⊃ ∈  ∪⊕ 

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



Φ ιγ .8  ≤∉⊆∠ ℑ  ⊃  ∉∈∉∅ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ± ≤ ∠ �ϒ⊂ 

⋅⊃  ∪ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊃ ≤ ∠ �ϒ⊂ 

�ℑ � ) ♦ ∂ √ Υ ∅ ��ℜ � ) Λ √ Υ ∅ �℘ � ) Ω  √ Υ ∅ 

∠ ℑ   ⊃ ℘ ⊂⊕ � �⁄± ≤ � ⁄ϒ� ∠∪ℑ  ⊕  ⊃ ∈  ∪⊕ ∠ ℑ   ⊃ ℘ ⊂⊕  ⊗ ⊕ 2 

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

± ≤ ∠ � ϒ⊂��� � ± ≤ ∠ � ϒ⊂ ℑ∈⊗�� � ± ≤ ∠ � ϒ⊂� ∉  ∪⊕ 

⊂∉⋅⊕ ∅  ⊃ ℘  ⊃ ∉∈ℑ ⊂ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ ± ≤ ∠ �ϒ⊂  ∪∉∏ ⊂⊗ ℜ ⊕ ℘ ∉∈2 

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

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

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

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

± ≤ ∠ �ϒ⊂ ∪ℑ√⊕ ℜ ⊕ ⊕∈ ℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪  ∪⊕ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ≥⊃ ≤ ∠ �ϒ⊂ ≈�� ⊃ ∈ ƒ⊃ ∩�� � ƒ⊃ ∩���ℑ�  ∪∉⋅ 

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

 ∪⊕ ∪ℑ  ⊗∈⊕  ∉∅ ± ≤ ∠ �ϒ⊂ ⊃ ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ∉∅ ≥⊃ ≤ ∠ � 

ϒ⊂� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ƒ⊃ ∩� ��ℜ� � ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈∉∅ ∪⊕∅  ⊃ ℘ 2 

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

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

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

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

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

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

≈�  ↔ ℑ∈∩ ≥ ≥ ℑ∈⊗ ⁄∏ ℜ ∉ ⊃ ♠ ↑ � ≤∉⊆∠  ⊕   ⊃ ∉∈  ⊕   ⊃ ∈∩ ∉ ∅ ∇∏ ℑ 2 

 ⊃ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠  � °∪ ⊃ ⊂ ↑ ℑ∩ ϒ ����� ��� � ��� � 

≈�  ↑ ℑ   ⊃ ℑ∈⊃ ≠ � ≠ℑ ℑ ∨∨ℑ ϒ⊃ ℑ∈⊗ ≤ ∉∏  ⊃ ⊕ ♠ ° � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ 2 

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

 ⊃ ∉∈≈♠  �♠ → ∉∈2≤ ∧  ℑ ⊂ ≥∉ ⊂����� ���� ��� � 

≈�  • ⊃   ⊆ℑ∈∈ ″ � ∝ ℜ ℑ∈ ↔� ≥℘ ∪ℑ∈⊗ ⊂ ↑ �⊕ ℑ ⊂� ↑ ⊕ ℘ ∪ℑ⊆⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅  ⊃ ∈∩ ⊂⊕ 2∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ϒ⊂≤∏≤∉≥⊃ ≈ ♠ � ♠ 

↑ ℑ  ⊕ ″ ⊕ ����� �� � ���� � 

≈�  ′ ⊕   ∉∈ ←ℑ∈⊗ ♣ ℑ  ⊃ ℑ ⁄ ♠�°⊂ℑ   ⊃ ℘⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈ ϒ⊂≤∏ƒ⊕ 

⊃ ℘ ∉ ℑ∪⊕ ⊗  ℑ ⊂ ∠∪ℑ  ⊕≈♠  �♠ → ∉∈2≤ ∧ ≥∉ ⊂ ⊃ ⊗ � ���� ���� ∗ 

��� ���� � 

≈� ↔ ℑ∈∩ ≥ ≥ � ⁄∏ ℜ∉ ⊃  ♠ ↑ ℑ∈⊗ √∉∈ ≥ ⊕ ℜ∏ ♠� × ⊃ ℜ ∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ♠ ↑ ℑ  ⊕  ″ ⊕ � 

���� ��� ����� � 

≈�  ⁄↓ →♣ ≤ � ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ � ∠  ∉∠ ⊕   ⊃ ⊕ ℑ∈⊗∅ ∉⊆ℑ  ⊃ ∉∈ ⊆⊕ ℘ ∪ℑ 2 

∈⊃ ⊆ ∉ ∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈♠  � ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ 

↑ ℑ  ⊕  ⊃ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪����� ����� � ��� � 

≈� ⁄∏ ℜ ∉ ⊃ ♠ ↑ ℑ∈⊗ • ⊕ ⊃ ∈⊂ℑ∈⊗ ° � ⁄⊕⊆ℑ∈⊗ ⊕ ⊗ ⊕ℜ  ⊕ √⊕ ⊗ χ⊃ ∈√⊕ ∈2 

 ⊃ ∉∈ ≈ ° � ƒ ⊕ ∈℘ ∪ °ℑ  ⊕ ∈→ ∉ � ������� � ���� � 

≈�  × ℑ ⊃ ϒ ° � ϒ∉⊄ ⊃ ↔�♥∈∉√⊕ ϒ � ⊕ ℑ ⊂� ≥∧∈ ∪⊕  ⊃  ∉ ∅   ℑℜ ⊂⊕ 

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

≈♠  �♠ ↑ ℑ  ⊕ ″ ⊕ ����� �� �� � 

≈�  ±♥ ≠ ∏ 2∪∉∈∩� ≡ ♦ ϒ →♣ ≡∪ ℑ∈2∠ ⊃ ∈∩� ♦ ∞♥ ≡∏ 2⊄∏∈ � ⊕ ℑ ⊂� 

× ∪ ⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈ℑ ⊂∧ ⊃ ∉ ∅ ϒ⊂ 2≤∏ 2≤∠∪ ℑ  ⊕  ϒ⊂ �� ≤∏ �� 

≤ �� ∠ ℑ   ⊃ ℘ ⊂⊕  � ϒ⊂ ℜ ℑ  ⊕ ℘ ∉⊆∠ ∉ ⊃  ⊕  ≈♠ � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ϒ⊂ ⊂∉∧ 

ℑ∈⊗ ≤∉⊆∠∉∏∈⊗ ����� ������ ∗ �� ���� ∗ ��� � 

≈��  ∂ ⊕ ∈⊄ℑ  ℑ  ℑ⊆ℑ∈ ′ ℑ∈⊗ ≥∏ ∈⊗ ℑ  ℑ  ℑ ⊇ ℑ∈ ♣ � × ∪ ⊕ ⊂ ⊃ ⊗ ⊃ ∈∩ ⋅⊕ ℑ  

ℜ ⊕ ∪ ℑ√⊃ ∉∏ ∉ ∅ ϒ⊂ 2≥⊃ ≤ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ℘ ∉⊆∠∉ ⊃  ⊕  2 ∇ ⊆ℑ ℘  ∉ℜ ⊕ 2 

∪ℑ √⊃ ∉∏ ≈♠  � ϒ℘  ℑ ↑ ℑ  ⊕ ����� ��� ���� � 

(Εδιτεδ βψ ΠΕ ΝΓ Χηαο2θυν) 

# � � � # ∂ ∉ ⊂1��  λ 1�  °∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ ∇∏ ℑ  ⊃ ℘  ∧  ℑ ⊂ ∠ℑ   ⊃ ℘ ⊂⊕  �ϒ⊂ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ 


