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

Μεχηανιχαλ προπερτιεσ οφ ηψπερευτεχτιχ Αλ 2Σι αλ λοψ 
βψσεµισολ ιδ προχεσσ ινγ 

≠ 

← ♥ ≥∪∏ 2 ∏ ∉�李树索� � � � �≡ ♦ ϒ↓ ϒ⊃ 2⊆⊃ ∈�赵爱民� � � ↑ ϒ ↓ • ⊕ ⊃ 2⊆⊃ ∈�毛卫民� � �≡ ♦ ↓ →♣ ÷∏ ⊕ 2∧∉∏ �钟雪友� � 

�� � ƒ∉∏∈⊗  ∧ ♥∈  ⊃  ∏  ⊕� ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ′⊕ ⊃ ⊇ ⊃ ∈∩�′⊕ ⊃ ⊇ ⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

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

[ Αβσ τραχτ] ≥⊕⊆⊃  ∉ ⊂ ⊃ ⊗∪∧∠ ⊕  ⊕ ∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ℜ ⊃ ⊂ ⊂⊕  ⋅⊕  ⊕∉ℜ  ℑ ⊃ ∈⊕ ⊗ℜ∧ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩�⊃ ∈ ⋅∪ ⊃ ℘ ∪ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

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

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

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

[ Κεψ ωορδσ]  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∠  ∉℘ ⊕   ⊃ ∈∩�∪∧∠ ⊕  ⊕ ∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ � ⊕ ∈ ⊃ ⊂⊕   ⊕ ∈∩  ∪�⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♦∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ∉⋅∈ ⊕¬℘ ⊕ ⊂ ⊂⊕∈ ⋅⊕ ℑ  

 ⊕  ⊃   ℑ∈℘ ⊕� ♦∉⋅⊕√⊕ � ∪⊕ ⊃ ∨⊕ ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ 

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

 ∪⊕∈ ∪⊕∠  ⊕  ⊕∈  ∏⊗ ⊃ ⊕ ⊆ℑ ⊃ ∈⊂∧ ∅ ∉℘ ∏ ∉∈ ∪⊕⊃⊆∠  ∉√⊕ 2 
⊆⊕∈∉∅ ∪⊕∠  ⊃ ⊆ℑ  ∧  ⊃ ⊂ ⊃ ℘ ∉∈  ⊃ ∨⊕ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ℜ∧ 

⊆⊕ ℑ∈∉∅ ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ≈� ∗ � ℑ∈⊗  ∪⊕  ℑ∠ ⊃ ⊗  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ≈� ∗ � � ≥⊕⊆⊃  ∉ ⊂ ⊃ ⊗ ∠  ∉℘ ⊕   ⊃ ∈∩ ⊃ ℑ∈ ℑ⊗ √ℑ∈℘ ⊕ ⊆⊕  ℑ ⊂ 

∅∉⊆⊃ ∈∩ ⊕ ℘ ∪∈∉ ⊂∉∩∧ ⋅∪ ⊃ ℘ ∪ ∪ℑ  ℜ ⊕ ⊕∈  ∏ ℘ ℘ ⊕   ∅∏ ⊂ ⊂∧ ℑ∠ 2 
∠ ⊂ ⊃ ⊕⊗∉∈ ∪∧∠⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ≈� � � �ℜ∏ ∉∈⊂∧ ⊂ ⊃   ⊂⊕ 

⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈℘ ∉∈℘ ⊕  ∈ ℑℜ ∉∏  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∅∉⊆⊃ ∈∩ ∉∅ ∪∧2 
∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ ϒ⊂ 2≥⊃ ℑ ⊂ ⊂∉∧� ″ ⊕ ℘ ⊕∈ ∧⊕ ℑ  �  ∉⊆⊕  ⊕ 2 
 ⊕ ℑ  ℘ ∪⊕  ∏  ⊕⊗ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂  ⊃   ⊃ ∈∩ ∉ ∠  ∉⊗∏ ℘ ⊕ ⊕⊆⊃  ∉ ⊂ 2 
⊃ ⊗ℜ ⊃ ⊂ ⊂⊕ ∉∅∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧�ℑ∈⊗∩ ∉∠  ∉⊆⊃  2 
⊃ ∈∩ ⊕  ∏ ⊂   ⋅∪∉ ⊕ ⊃ ∨⊕ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ∪⊕ ∠  ⊃ 2 
⊆ℑ  ∧  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊃ ⊆∠  ∉√⊕⊗ 

≈� � �� � ♥∈  ∪ ⊃    ∏ ⊗∧ � 

⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘   ⊃   ⊃ ∈∩ ⋅ℑ  ∏  ⊕⊗  ∉ ⊆ℑ∈∏ ∅ ℑ℘  ∏  ⊕ 

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

 ⊃ ∨⊕∉∅ ∠  ⊃ ⊆ℑ  ∧  ⊃ ⊂ ⊃ ℘ ∉∈ ℜ ⊕ ℘ ∉⊆⊕ ∅ ⊃ ∈⊕ ⊂ ⊃ ⊄⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ 

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

ℑ∠∠⊕ ℑ  
≈�� � �� � ×∪⊕  ⊕ ℘ ∪ℑ∈∩⊕  ∉∅ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ⋅⊃ ⊂ ⊂ 

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

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

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

∠ ℑ∠ ⊕ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ⋅⊃  ∪  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈2 
 ⊕∈�� � ��� � ��� � ��� � ��� � ℑ∈⊗�� � �⊆ℑ   

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

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

⊂ ⊃ ∇∏ ⊃ ⊗ℑ ⊂ ⊂∉∧⋅⊕  ⊕∠∉∏  ⊕⊗⊃ ∈ ∉⊕ ⊂⊕ ℘   ∉⊆ℑ ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩ 

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

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

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

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ � ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ 

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

∉∅ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗  ℑ  ⊕ ⋅⊕  ⊕ ⊕∪⊕ ℑ  ⊕⊗ ℑ∈⊗ ∪ ⊃ ¬∉∅∉⊆⊕⊗ ∉ 

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

� � � � ∠∪∉ ∠∪∉ ∏  ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗ ⋅⊃  ∪  ℑ⊆⊕  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈2 
 ⊕∈ � ×∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  ⋅⊕  ⊕ ⊕   ⊕⊗∉∈ ∏∈⊃ 2 
√⊕   ℑ ⊂ ⊕   ⊃ ∈∩ ⊆ℑ ℘ ∪ ⊃ ∈⊕� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ 

∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ℑ∈⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕∅  ℑ℘  ∏  ⊕ 

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

⊆⊃ ℘  ∉ ℘ ∉∠ ⊕ℑ∈⊗≥∞↑ � 

3  Ρ ΕΣΥΛΤΣ 

3 .1  Μιχροσ τρυχτυρε οφ ελεχτροµ αγνετιχ σ τιρρινγ 

ηψπερευτετιχ Αλ2Σι αλλοψ βιλλετσ 
×∪⊕ ⊆⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪ ⊃ ℘ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗  ∪ℑ  

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

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

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

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

 ℑ⊆∠ ⊂⊕∉∅ ϒ⊂ 2�� � ≥⊃ℑ ⊂ ⊂∉∧ � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ×∪⊕∩  ℑ ⊃ ∈ ∉ ∅ 

∠  ⊃ ⊆ℑ  ∧  ⊃ ⊂ ⊃ ℘ ∉∈ ⊃ ℑ⊂ ⊃   ⊂⊕ ∉∏∈⊗ ⊕ ℑ∈⊗ ∪⊕ ⊃ ∨⊕∉∅ ∠  ⊃ 2 
⊆ℑ  ∧  ⊃ ⊂ ⊃ ℘ ∉∈⊃ ℑ⊂ ⊃   ⊂⊕∅ ⊃ ∈⊕  ∪ℑ∈ ∪∉ ⊕∉∅℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ 

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

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

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



Φ ιγ .1  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ϒ⊂ 2�� � ≥⊃ℑ ⊂ ⊂∉∧ 
�ℑ � ) ≤∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂ ∩  ℑ √⊃  ∧ ⊗ ⊃ ⊕℘ ℑ   ⊃ ∈∩� 

�ℜ � ) ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ℜ ⊃ ⊂ ⊂⊕  

℘ ℑ   ⊃ ∈∩  ℑ⊆∠ ⊂⊕ ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ×∪⊕ ⊃⊆⊃ ⊂ℑ  ⊕ 2 
 ∏ ⊂  ⋅⊕  ⊕⊗ ⊃  ℘ ∉√⊕  ⊕⊗⊃ ∈ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂  ⊃   ⊃ ∈∩ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ 

ℜ ⊃ ⊂ ⊂⊕  ≈� � �� � ϒ∈∉ ∪⊕ ⊃ ⊆∠∉  ℑ∈℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘⊃  ∪ℑ ℑ 

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

3 .2  Ρεσυλτσ οφ µεχηανιχαλ προπερτψτεσ τσ 

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

⊃ ∈ ×ℑℜ ⊂⊕ � ℑ∈⊗ ƒ⊃ ∩� � ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ   ∪⊕  ⊕∈ ⊃ ⊂⊕ 

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

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

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

∅∉⊆⊃ ∈∩ ϒ⊂ 2�� � ≥⊃⊃ ��� ↑ °ℑ� ⋅∪ ⊃ ⊂⊕ ∪ℑ ∉∅ ∩  ℑ√⊃  ∧ 

⊗ ⊃ ⊕℘ ℑ   ⊃ ∈∩  ℑ⊆∠ ⊂⊕⊃ ∉∈⊂∧ �� ↑ °ℑ� ×∪⊕ ⊕  ∏ ⊂  ℑ ⊂ ∉ 

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

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

℘ ℑ   ⊃ ∈∩ ℑ⊆∠ ⊂⊕ � 

ƒ⊃ ∩� � ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ ⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ ∉∅  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ 

Ταβλε 1  ×⊕   ⊕  ∏ ⊂  ∉∅ ⊕∈ ⊃ ⊂⊕   ⊕∈∩  ∪ℑ∈⊗ 

⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ ∉∅∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ 
ϒ⊂ ⊂∉∧ 

→ ∉� 3 
Ρ ℜ � ↑ °ℑ ∆� � 

ϒ⊂ ⊂∉∧ 

→ ∉� 3 
Ρ ℜ � ↑ °ℑ ∆� � 

′�� ��� � � �� ≡�� ��� � � �� 

′�� ��� � � �� ≡�� ��� � � �� 

′�� ��� � � �� ≡�� ��� � � �� 

′�� ��� � � �� ≡�� �� � � �� 

′�� ��� � � �� ≡�� �� � � �� 

′�� ��� � � �� ≡�� �� � � �� 

/ ′0  ∪∉⋅ ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∅∉⊆⊃ ∈∩ ℑ⊆∠ ⊂⊕� / ≡0 ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∩  ℑ√⊃  ∧ ⊗ ⊃ ⊕℘ ℑ   ⊃ ∈∩ 
 ℑ⊆∠ ⊂⊕�ℑ∈⊗ ∪ ⊕∈∏⊆ℜ ⊕  ∅∉ ⊂ ⊂∉⋅⊕ ⊗ℜ∧ ′�≡ ⊕ ¬∠  ⊕   ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈ ⊕ ∈ � 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠∉∅ ⊕∈ ⊃ ⊂⊕   ⊕∈∩  ∪ 
⋅⊃  ∪ ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈ ⊕∈ 

Φ ιγ .3  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠∉∅⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ 
⋅⊃  ∪ ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈ ⊕∈ 

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

∩  ℑ√⊃  ∧ ⊗ ⊃ ⊕ ℘ ℑ   ⊃ ∈∩  ℑ⊆∠ ⊂⊕⊃ ∉∈⊂∧ � �� � ∗ � �� � � 
×∪⊕    ⊕  )    ℑ ⊃ ∈ ℘ ∏  √⊕  ∉∅  ⊕∈ ⊃ ⊂⊕ ⊕¬∠ ⊕  ⊃ ⊆⊕∈  ∉∅ 
 ⋅∉ ⊄ ⊃ ∈⊗ ∉∅ ℑ⊆∠ ⊂⊕∪ℑ√⊕ℑ∈ ∉ℜ√⊃ ∉∏  ⊂∧ ∧⊃ ⊕ ⊂⊗ ⊃ ∈∩   ℑ ⊃ ∈ 
ℜ ⊕ ∅∉ ⊕ ∏∠  ∏  ⊕� ℜ∏  ∪⊕ ∩  ℑ√⊃  ∧ ⊗ ⊃ ⊕ ℘ ℑ   ⊃ ∈∩  ℑ⊆∠ ⊂⊕  
∅  ℑ ℘  ∏  ⊕⊗ℑ ∉∈℘ ⊕ℑ∈⊗ℑ ⊂⊆∉ ∪ℑ ∈∉ ∧⊃ ⊕ ⊂⊗ ⊃ ∈∩ ∠  ∉℘ ⊕   
⋅∪⊕∈  ⊕∈ ⊃ ⊂⊕   ⊕   ⊕ ℑ ℘ ∪⊕⊗ ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ √ℑ ⊂∏ ⊕� 

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

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



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

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

≥∞ ↑ � ×∪⊕  ⊕ ⋅⊕  ⊕ ∉∈⊂∧ √⊕  ∧ ℑ ⊂ ⊃   ⊂⊕ ∠ℑ  ∉∅ ⊗∏ ℘  ⊃ ⊂⊕ 

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

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

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

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

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

Φ ιγ .4  ↑ ∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ ∉∅∅  ℑ ℘  ∏  ⊕ ∏  ∅ ℑ℘ ⊕∉∅ 

 ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∅∉⊆⊃ ∈∩ ℑ⊆∠ ⊂⊕�ℑ� ℑ∈⊗ 

∩  ℑ√⊃  ∧ ⊗ ⊃ ⊕℘ ℑ   ⊃ ∈∩ ℑ⊆∠ ⊂⊕�ℜ � 

4  ∆ΙΣΧΥΣΣΙΟΝ 

♥∈ ∪⊕∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧  ∪⊕  ⊕⊕¬ ⊃    ⋅∉ 
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∠  ∉∠ℑ∩ℑ  ⊃ ∈∩⊃  
≈�� 
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ΠΕ(Χ ≥⊃ + Χ Α ) 

�(� − Τ � ) Χ ο 

�/ � 
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∠ ℑ   ⊃ ℘ ⊂⊕ � Χ Α ℑ∈⊗ Χ ≥⊃ ℑ  ⊕ ∪⊕ ∏  ∅ℑ ℘ ⊕⊕∈⊕  ∩∧ ∉∅ Α�ϒ⊂� 

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

♥∅ ∪⊕ ⊃ ⊂ ⊃ ℘ ∉∈ ∠ ℑ   ⊃ ℘ ⊂⊕ ℑ  ⊕⊃ ⊗ ⊕ ℑ ⊂ ∠∪⊕  ⊕�∞∇∈ � ��� 

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

×∪⊕ ⊆ℑ¬ ⊃⊆∏⊆    ℑ ⊃ ∈ √ℑ ⊂∏ ⊕ Ε χ ∉∅ ℑ ⊂ ⊂∉∧ ℜ ⊕ ∅∉ ⊕ 
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℘  ℑ ℘ ⊄ ∩ℑ∠⊂ ⊃ ∈⊄ ⊃ ∈∩ ⊆∉⊗ ⊕ ⊂ 
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⊃  
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 ⊕ ℑ  ∉∈ ⋅∪∧  ∪⊕⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ ∉∅  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ ∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ 

ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧  ⊃  ⊕ ℘ ∉∈ ⊃ ⊗ ⊕  ℑℜ ⊂∧ � 
↓√⊕  ℑ ⊂ ⊂� ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∠  ∉℘ ⊕   ⊃ ∈∩ ⊆ℑ⊄⊕ ∪∧∠ ⊕  ⊕∏  ⊕ ℘ 2 

 ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ∪ℑ ∅ ⊃ ∈⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ �ℑ∈⊗ ⊕ 2 
√⊕ ℑ ⊂ℑ∠  ∉⊆⊃  ⊕⊃ ∈⊗ ∏    ∧ ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ � 
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� � ×∪⊕  ⊕∈ ⊃ ⊂⊕    ⊕∈∩  ∪ ℑ∈⊗ ⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ ∉∅ 

 ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∅∉⊆⊃ ∈∩ ∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ℑ  ⊕∉ℜ√⊃ 2 
∉∏  ⊂∧ ⊃⊆∠  ∉√⊕⊗ ℘ ∉⊆∠ ℑ  ⊕⊗ ⋅⊃  ∪ ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ℘ ℑ   ⊃ ∈∩ 

ℑ ⊂ ⊂∉∧� ϒ  ⊃ ⊂ ⊃ ℘ ∉∈ ℘ ∉∈ ⊕∈⊃ ∈℘  ⊕ ℑ  ⊕ �  ∪⊕  ⊕∈ ⊃ ⊂⊕ 

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�    ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ ∉∅∪∧∠⊕  ⊕∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ℜ∧  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗∠  ∉℘ ⊕   ⊃ ∈∩



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

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

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

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

∠ ℑ   ⊃ ℘ ⊂⊕  ℑ∠∠ ⊕ ℑ ⊃ ∈ ∪∧∠ ⊕  ⊕∏  ⊕ ℘  ⊃ ℘ ϒ⊂ 2≥⊃ ℑ ⊂ ⊂∉∧ � ×∪⊕ 
℘ ∪ℑ∈∩ ⊕∉∅ ∪⊕ ⊃ ∨⊕ℑ∈⊗ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ∠  ⊃ ⊆ℑ  ∧ 

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

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

 ⊃ ⊆⊃ ⊂ℑ  ∠∪⊕  ⊕ Α ∠ℑ   ⊃ ℘ ⊂⊕ ⊕¬ ⊃   ⊃ ∈∩⊃ ∈  ∪⊕ℑ ⊂ ⊂∉∧ ⊃  ∪⊕ 

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≡ ♦ ϒ→♣ • ⊕ ⊃ 2⋅⊕ ∈ � ≠♥→ ≡∪ ⊃ 2⊆⊃ ∈ � ≡ ♦ ϒ ↓ ≠ℑ∈∩�⊕ ℑ ⊂� 

↑ ∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ℘ ℑ   ⊃ ∈∩ ∪∧∠ ⊕  ⊕ ∏  ⊕ ℘  ⊃ ℘ ∪ ⊃ ∩∪  ⊃ ⊂ ⊃ ℘ ∉∈ ℑ ⊂∏ 2 
⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ ℜ∧ ° ℑ∈⊗ ″ ∞ ≈♠ � ×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ 

→ ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ��� � �� � 

≈�  ≡ ♦ ϒ→♣ • ⊕ ⊃ 2⋅⊕ ∈ � ≠♥→ ≡∪ ⊃ 2⊆⊃ ∈ ℑ∈⊗ ≤ ♦∞→ ÷⊃ ℑ∉ 2∇∏∈ � 
≥ ℑ  ⊕ ∉∅ ∠∪∉ ∠∪∉  ∏ ℑ∈⊗⊃   ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ⊃ ∈ 

∪∧∠ ⊕  ⊕ ∏  ⊕ ℘  ⊃ ℘∪ ⊃ ∩∪ ⊃ ⊂ ⊃ ℘ ∉∈ ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ ≈♠  � ×∪ ⊕ ≤∪ ⊃ 2 
∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� � 

��≥∏ ∠∠ ⊂� � ���� � ��� � 

≈�  ←∝ ≥∪∏ 2∨∏ℑ∈⊗ ♦⊕ ⊂ ⊂ℑ⋅⊕ ⊂ ⊂ ϒ � ×∪ ⊕ ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ∉ ∅  ⊃ ⊂ ⊃ ℘ ∉∈ 

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

 ⋅⊃ ∈∈⊃ ∈∩ ≈♠ � ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ × ℑ∈ ℑ ℘  ⊃ ∉∈ ϒ � ���� � �� � 

���� � ���� � 

≈�  ≡ ♦ ↓ ∝ ♠�⁄∏  ∨℘ ∧⊄♠ℑ∈⊗ ↔ ∉ ⊕ √ℑ ℑ ′ ↑ �≥  ∏ ℘  ∏  ℑ ⊂℘ ∪ ℑ  2 
ℑ ℘  ⊕  ⊃   ⊃ ℘∉∅ ∈⊃ ℘ ⊄⊕ ⊂ ⊆∉⊗ ⊃ ∅ ⊃ ⊕ ⊗ ϒ⊂ 2��≥⊃ 2�≤∏ 2� ↑ ∩ℑ ⊂ ⊂∉∧ ∠∉⋅2 
⊗ ⊕ ≈♠  �♠ ∉∏  ∈ℑ ⊂∉∅ ↑ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕����� ��� ����� � 

���� � 

≈�  ∞   ℑ⊗ ℑ♠←ℑ∈⊗ ⁄∏  ∨℘ ∧⊄ ♠� ≤∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉ ∅ ℑ∠ ⊃ ⊗ ⊂∧  ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕ ⊗ ϒ⊂ 2≥⊃ 2÷ ∠ ∉⋅⊗ ⊕  ∅ ∉∪ ⊃ ∩∪ 2∠ ⊕  ∅ ∉⊆ℑ∈℘ ⊕ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ 

≈♠  �♠ ∉∏  ∈ℑ ⊂∉ ∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕ ∈℘ ⊕����� ��� ���� � ��� � 

≈�  ♠ ∉∪ ℑ∈ ⊕ ∈ ♥ ℑ∈⊗ ″ ∉√⊕ ∈ ♦ ♠� ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ℑ 

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

≈�  ↔ ⊃  ⊄⋅∉∉⊗ ⁄ ♦ � ≥⊕⊆⊃  ∉ ⊂ ⊃ ⊗ ⊆⊕  ℑ ⊂ ∠  ∉℘ ⊕  ≈♠ � ♥∈ ⊕  ∈ℑ 2 
 ⊃ ∉∈ℑ ⊂ ↑ℑ  ⊕  ⊃ ℑ ⊂  ″ ⊕ √⊃ ⊕⋅����� ������ ���� � ��� � 

≈�  ƒ⊂⊕⊆⊃ ∈∩  ↑ ≤ � ′⊕ ∪ℑ √⊃ ∉∉ ∅ ⊆⊕  ℑ ⊂ ℑ ⊂ ⊂∉∧⊃ ∈  ⊕⊆⊃  ∉ ⊂ ⊃ ⊗ 

  ℑ  ⊕≈♠ � ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ × ℑ∈ ℑ ℘  ⊃ ∉∈ ϒ � ���� � ����� � 

��� � ��� � 

≈�  ↔ ⊃ ⊆ ♣ ♦ �← ⊕ ⊕♠♥ℑ∈⊗← ⊕ ⊕♠≤ � ↑⊕ ℑ  ∏  ⊕⊆⊕ ∈ ∉∅ ϒ⊂℘ ∉∈2 
℘ ⊕ ∈  ℑ  ⊃ ∉∈⊃ ∈  ∪⊕∠  ⊃ ⊆ℑ  ∧ ≥⊃℘  ∧  ℑ ⊂∅  ∉⊆  ∪⊕ ∪ ⊕ ∉℘ ℑ   ⊕ ⊗ 

ϒ⊂ 2�� �� � ≥⊃ℑ ⊂ ⊂∉∧ ≈♠ � ≥℘  ⊃ ∠  ℑ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ⊃ ℑ� ���� � �� 

��� ���� � ��� � 

≈��  ⁄ ⊃ ⊕⋅⋅ℑ∈♥ℑ∈⊗ƒ⊂⊕ ∈∩⊆⊃ ∈∩  ↑ ≤ �≥⊕⊆⊃ 2 ∉ ⊂ ⊃ ⊗∅ ∉⊆⊃ ∈∩∉ ∅ 
∪∧∠ ⊕  ⊕ ∏  ⊕ ℘  ⊃ ℘ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ≈ ϒ � ° ∉℘ ⊕ ⊕ ⊗ ⊃ ∈∩  ∉ ∅  ∪⊕ � ∪ 

♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ≤∉∈∅ ⊕  ⊕ ∈℘ ⊕∉∈ ≥⊕⊆⊃ 2≥∉ ⊂ ⊃ ⊗° ∉℘ ⊕   ⊃ ∈∩∉ ∅ ϒ⊂2 
⊂∉∧ℑ∈⊗ ≤∉⊆∠ ∉ ⊃  ⊕≈≤ �≥∪ ⊃ ∅ ∅ ⊃ ⊕ ⊂⊗� ∝↔����� ��� � 

≈��  • ϒ →♣ ⁄⊕ 2 ⊕ ∈ � ↑ ϒ ↓ • ⊕ ⊃ 2⊆⊃ ∈ ℑ∈⊗ ← ♥ ≥∪∏ 2 ∪∏ ∉� ↑⊃ 2 
℘  ∉   ∏ ℘  ∏  ℑ ⊂℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘∉ ∅ ⊕⊆⊃ 2 ∉ ⊂ ⊃ ⊗ ϒ⊂ 2�� � ≥⊃ℑ ⊂ ⊂∉∧ 
⊗∏  ⊃ ∈∩⊃  ∉  ∪⊕ ⊆ℑ ⊂ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩ ≈♠ �♠ ∉∏  ∈ℑ ⊂ 

∉ ∅ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ′⊕ ⊃ ⊇ ⊃ ∈∩� �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

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

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����≥∏ ∠∠ ⊂� � �� � � � 

≈��  ↔ ∈∉  ♠ ƒ � ƒ∏∈⊗ ℑ⊆⊕ ∈ ℑ ⊂ ∉ ∅ ƒ ℑ ℘  ∏  ⊕ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ≈ ↑  � 

← ∉∈⊗ ∉∈ �′∏   ⊕ ⋅∉  ∪ ����� ���� � ��� 

≈��  ↑℘ ≤⊂ ⊃ ∈ ∉℘ ⊄ ƒ ϒ � °⊂ℑ   ⊃ ℘ ⊃  ∧ ℑ  ∠ ⊕ ℘   ∉ ∅ ∅  ℑ ℘  ∏  ⊕≈ ↑  � 

→ ⊕⋅ ≠∉ ⊄� ϒ℘ ℑ⊗ ⊕⊆⊃ ℘° ⊕  ����� ��� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


