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

Ηεατ2τρεατµεντ οφ ���� αλυµινιυµ αλ λοψφοργινγσ ωιτη ιντενσεστραιν 
≠ 

≥↓→♣ ↑⊃ ∈�宋  日 文� � �≡ ♦ ϒ→♣ ÷⊃ ∈2⊆⊃ ∈∩�张新明� � � ≠ ϒ →♣ ≠ℑ∈∩�杨  扬� � � 

≡ ♦ ↓ ∝ ≡∪∏ ∉ 2∠ ⊃ ∈∩�周卓平� � �≡∞→♣ ≥∏ 2⊆⊃ ∈�曾苏民� � � ÷♥ϒ ↓ ≠ℑ 2∇ ⊃ ∈∩�肖亚庆� � 

�� �⁄⊕∠ℑ   ⊆⊕∈∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� 

≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ � ≤∪ℑ∈∩  ∪ℑ������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �≥∉∏  ∪⋅⊕   ⊕  ∈ ϒ⊂∏⊆⊃ ∈⊃ ∏⊆ ƒℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈ °⊂ℑ∈�≤∪∉∈∩∇ ⊃ ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ×∪ ⊕  ⊃ ℑ∈∩∏ ⊂ℑ ���� ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ∅ ∉ ∩ ⊃ ∈∩  ⋅⊃  ∪⊃ ∈ ⊕ ∈ ⊕   ℑ ⊃ ∈ ⋅⊕  ⊕ ⊆ℑ⊗ ⊕ℜ∧ ℑ √ℑ  ⊃ ⊕  ∧ ∉ ∅ ∪⊕ ℑ  2  ⊕ ℑ  ⊆⊕ ∈ 

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

∪ℑ √⊕√⊕  ∧    ∉∈∩⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕∉∈  ∪ ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ∪⊕∅ ∉ ∩ ⊃ ∈∩ � ×∪ ⊕∅ ∉ ∩ ⊃ ∈∩ ⋅⊃  ∪⊃ ∈ ⊕ ∈ ⊕   ℑ ⊃ ∈ ∅  ∉⊆ ⊆∏ ⊂  ⊃ ⊗ ⊃  ⊕ ℘ 2 
 ⊃ ∉∈ℑ ⊂ ⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ �⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈Κ� ��� � ⋅∪ ⊃ ℘ ∪ ⋅⊕  ⊕ ∉ ⊂∏  ⊃ ∉∈⊕ ⊗ℑ ��� ε ∅∉��� ⊆⊃ ∈ ℑ∈⊗ℑ∩ ⊕ ⊗ℑ ��� ε ∅∉ 
�� ∪� ∪∉⋅ ℑ⊗ √ℑ∈℘ ⊕ ⊗ ⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ �ℑ∈⊗ℑ ⊂⊆∉ ∈∉ℑ∈⊃  ∉   ∉∠ ⊃ ⊕ � ×∪ ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ ℑ  ⊕ Ρ ℜ � ��� ↑ °ℑ�Ρ � � � 
� ��� ↑ °ℑ� ∆� �� � � � ℑ ⊂∉∈∩ ← ⁄� Ρ ℜ � ��� ↑ °ℑ� Ρ � � � � ��� ↑ °ℑ� ∆� � �� � ℑ ⊂∉∈∩ × ⁄� Ρ ℜ � ��� ↑ °ℑ� Ρ � � � � ��� 

↑ °ℑ� ∆� � � � � ℑ ⊂∉∈∩ ♦⁄� ×∪ ⊕∧⊃ ⊕ ⊂⊗   ⊕ ∈∩  ∪∉ ∅ ∪⊕∅ ∉ ∩ ⊃ ∈∩ ⊆ℑ⊗ ⊕ℜ∧ ℑ∈⊕⋅ ∠  ∉℘ ⊕  ⋅ℑ ⊃ ⊆∠  ∉√⊕ ⊗ℜ∧ �� �  ∉ �� � � ∪⊕ 

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

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

∠  ∉∠ ⊕   ⊃ ⊕ � 

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

ℑ ⊕  ∉ ∠ℑ ℘ ⊕ ⊃ ∈⊗∏    ∧ 
≈� ∗ � � ♦∉⋅⊕√⊕ �  ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ 

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

∅∉ ∩ ⊃ ∈∩  ⊆ℑ⊗ ⊕ ℜ∧  ∪⊕   ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ∠  ∉℘ ⊕   �∏∈⊃ ⊗ ⊃  ⊕ ℘ 2 
 ⊃ ∉∈ℑ ⊂ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ �⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈Κ� � �� � 
 ∉ ⊂∏  ⊃ ∉∈ ℑ ��� ε ∅∉��� ⊆⊃ ∈ �ℑ∩ ⊃ ∈∩ℑ ��� ε ∅∉� 
∪ � ℘ ℑ∈. ⊆⊕ ⊕  ∪⊕  ℑ∈⊗ ℑ  ⊗ ∉∅ ϒ ⊆⊕  ⊃ ℘ ℑ∈ ∞← ��� ↑ �2 
�� �≥∉⊃  ⊃ ⊃ ⊆∠∉  ℑ∈ ∉∅ ⊃ ∈⊗ℑ ∈⊕⋅ ∠  ∉℘ ⊕   ∪ℑ ℘ ℑ∈ 

⊆ℑ⊄⊕ ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠⊕   ⊃ ⊕ ∉∅ ∪⊕  ⊃ ℑ∈∩∏ ⊂ℑ ∅ ∉ ∩ 2 
⊃ ∈∩  ⊆⊕ ⊕  ∪⊕  ℑ∈⊗ ℑ  ⊗∉∅ ∞← ��� ↑ �2�� � 

″ ⊕ ∅ � ≈� ∗ � ℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈∪ℑ  

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

���� ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ � ×∪⊕  ⊕  ⊕ ℑ  ℘ ∪ 
≈� ∗ ��  ∪∉⋅⊕⊗ 

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

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

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

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

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

⋅⊕ ⊂ ⊂� 

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

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

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

∠  ∉℘ ⊕  �≥∉ ℑℜ ⊕   ⊕ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈∠  ∉℘ ⊕  ⊃  ⊕ ∏ ∠� 

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

∅∉ ∩ ⊃ ∈∩ ℑ  ⊕⊕¬ℑ⊆⊃ ∈⊕⊗ℑ∈⊗ℑ∈ℑ ⊂∧∨⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕∅∉ ∩ ⊃ ∈∩  ⋅⊕  ⊕∉∠ ⊕∈ ⊗ ⊃ ⊕ 2∅∉ ∩ ⊕⊗�ℜ ∉ ⊕⊗⊃ ∈  ∪⊕ 

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

√ℑ  ⊃ ⊕⊗ ⊃ ⊆⊕ �⊃� ⊕� 

��  ∉ ⊂∏  ⊃ ∉∈⊃ ∈∩ℑ ��� ε ∅∉��� ⊆⊃ ∈ ∉��� ⊆⊃ ∈ � 
�� ℑ∩ ⊕⊗ ℑ ��� ε � ��� ε � ��� ε ℑ∈⊗ ��� ε 

∅∉� ∪ ∉ �� ∪� 

×∪⊕  ∪ℑ∠⊕ ℑ∈⊗ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ ∉∅  ∪⊕ ∅∉ ∩ ⊃ ∈∩  ℑ  ⊕ 

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

∅∉ ∩ ⊃ ∈∩  ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ ℜ ∧ ♥∈   ∉∈ ���� � ×∪⊕ ⊆⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ∪⊕∅∉ ∩ ⊃ ∈∩  ⋅⊕  ⊕⊕¬ℑ⊆⊃ ∈⊕⊗ℑ∈⊗ℑ∈ℑ 2 
⊂∧∨⊕⊗ℜ ∧ × ∞ ↑ �♦⊃  ℑ ℘ ∪ ⊃♦2���� � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

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

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

⋅⊃  ∪  ∪⊕  ℑ∈⊗ ℑ  ⊗ ∉∅ ♣′���2�� ℑ∈⊗ ϒ ⊆⊕  ⊃ ℘ ℑ∈ ∞← � 

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ �♣�����������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧ ∪⊕→ ℑ  ⊃ ∉∈ℑ ⊂ ↔ ⊕ ∧ ƒ∏ ∈⊗ ℑ⊆⊕ ∈ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪ ⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈° ∉∩  ℑ⊆ ℑ∈⊗∠  ∉ ⊇ ⊕ ℘ ���������� 

 ∏∠∠ ∉  ⊕ ⊗ℜ∧  ∪ ⊕ → ℑ  ⊃ ∉∈ℑ ⊂ ⁄∉℘  ∉ ℑ  ⊕ ° ∉∩  ℑ⊆ ƒ∏ ∈⊗∉∅ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∉∅ ≤∪ ⊃ ∈ℑ 

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



Φ ιγ .1  ≥∪ℑ∠ ⊕ℑ∈⊗⊗ ⊃⊆⊕∈ ⊃ ∉∈ ∉∅  ∏⊗ ⊃ ⊕⊗∅∉ ∩ ⊃ ∈∩  

�� ↑ �2�� � ×∪⊕ ⊕  ∏ ⊂  ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �

  ƒ ∉⊆ ×ℑℜ ⊂⊕� �⊃ ⊃ ∉ℜ√⊃ ∉∏  ∪ℑ  ∪⊕   ⊕∈∩  ∪ ∉∅ 

♣′���2�� ⊃  ⊆∏ ℘ ∪ ⊂∉⋅⊕   ∪ℑ∈ ∞← ��� ↑ �2�� � ℑ ⊂ 2 
 ∪∉∏ ∩∪ ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ∪⊕∅∉ ∩ ⊃ ∈∩ ⊆ℑ⊗ ⊕ 

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

∉∅ ♣′���2�� � ♦∉⋅⊕ √⊕  ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ 

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

 ∪⊕  ℑ∈⊗ ℑ  ⊗∉∅ ϒ ⊆⊕  ⊃ ℘ ℑ∈ ∞← ��� ↑ �2�� � 

3 .1  Ινφλυενχεσ οφ ηοτ2δεφορµ ατιον ανδ σολυτιον 
τιµε ον µεχηανιχαλ προπερτιεσ οφ φοργινγσ 

×∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕  ∉∅ ∪∉ 2⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗  ∉ ⊂∏  ⊃ ∉∈ 

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

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

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

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

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

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

��� ε ∅∉��� ⊆⊃ ∈ ℑ∈⊗ℑ∩⊕⊗ℑ ��� ε ∅∉� ∪� ×∪ ⊃  

∠∪⊕∈∉⊆⊕∈∉∈ ℘ ℑ∈ ℜ ⊕⊕¬∠ ⊂ℑ ⊃ ∈⊕⊗ℜ∧ ƒ⊃ ∩� � � ×∪⊕⊗ ⊕∈ ⊃  ∧ 

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

ℑ  ⊕⊃ ∈ ℑ ⊃ ∨⊕ ℑ∈∩ ⊕ ∉∈  ∪⊕∉ ⊗ ⊕ ∉∅ � ∗ �� Λ ⊆ � ♦∉⋅2 

Φ ιγ .2  × ∞↑ ⊃⊆ℑ∩ ⊕ ∉∅∅∉ ∩ ⊃ ∈∩  ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

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

ℑ ��� ε ∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ⊆⊕  

�ℑ � ) Κ� � � � � ∉ ⊂∏  ⊃ ∉∈⊕ ⊗∅ ∉��� ⊆⊃ ∈ �ℑ∩ ⊕ ⊗� ∪ℑ ��� ε � 
�ℜ � ) Κ� �� �  ∉ ⊂∏  ⊃ ∉∈⊕ ⊗∅ ∉��� ⊆⊃ ∈ �ℑ∩ ⊕ ⊗� ∪ℑ ��� ε 

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

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

′⊕ ℘ ℑ∏  ⊕ ∪⊕ ∪∉⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ �Κ� ��� ⊃  ⊕ √⊕  ⊕ 

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

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

Ταβλε 1  ≤∉⊆∠ℑ  ⊃  ∉∈ ∉∅ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅  ∏⊗ ⊃ ⊕⊗∅∉ ∩ ⊃ ∈∩  ⋅⊃  ∪  ℑ∈⊗ ℑ  ⊗  

° ∉℘ ⊕   

ϒ⊂∉∈∩ ← ⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

ϒ⊂∉∈∩ × ⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

ϒ⊂∉∈∩ →⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

× ℑ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ∠  ∉℘ ⊕   ��� ��� � � � ��� ��� � � � ��� ��� � � � 

→ ⊕⋅ ∠  ∉℘ ⊕   ��� ��� �� � � ��� ��� � � � ��� ��� � � � 

≥ ℑ∈⊗ ℑ  ⊗∉ ∅ ♣′���2�� ��� � � � � ��� � � � � ��� � � � � 

≥ ℑ∈⊗ ℑ  ⊗∉ ∅ ∞← ��� ↑ �2�� ��� ��� � � � ��� ��� � � � ��� ��� � � � 

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

° ∉℘ ⊕  ∠ ℑ  ℑ⊆⊕  ⊕  

ϒ⊂∉∈∩ ← ⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

ϒ⊂∉∈∩ × ⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

ϒ⊂∉∈∩ →⁄ 

Ρ ℜ 
� ↑ °ℑ 

Ρ � � � 
� ↑ °ℑ 

∆ � 
� � 

Κ� � � �  ∉ ⊂∏  ⊃ ∈∩��� ⊆⊃ ∈ ��� ��� � � � ��� ��� � � � ��� ��� � � � 

Κ� ��  ∉ ⊂∏  ⊃ ∈∩��� ⊆⊃ ∈ ��� ��� �� � � ��� ��� � � � ��� ��� � � � 

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



 ℑ∈∩ ⊂⊕ ℘ ℑ∈ ℜ ⊕∉ℜ  ⊕  √⊕⊗�ℑ∈⊗ℑ  ⊕⊃ ∈ ℑ ⊃ ∨⊕ ℑ∈∩ ⊕∉∈ ∪⊕ 

∉ ⊗ ⊕ ∉∅� ∗ � Λ ⊆ � ∪⊕ ⊕ ℘ ∉√⊕  ∧⊃ ℘ ∉⊆∠ ⊂⊕  ⊕�×∪⊕∪ ⊃ ∩∪ 

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

∈⊕⋅ ∠  ∉℘ ⊕  ℑ∈⊗ ∪⊕∪ ⊃ ∩∪  ∉ ⊕⊗⊕∈⊕  ∩∧ ⊆ℑ⊄⊕ ∪⊕ ℑ  ⊕ 

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

 ∪∉∏ ∩∪ ∉ ⊂∏  ⊃ ∉∈⊃ ∈∩ℑ ��� ε ∅∉��� ⊆⊃ ∈ � ∪⊕∩  ℑ ⊃ ∈ 

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

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

 ∉ ⊂∏  ⊃ ∉∈ ℑ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∅∉ℑ⊂∉∈∩ ⊃⊆⊕ℑ  ⊕ℑℜ ⊂⊕ 

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

⊃  ⊆∏ ℘ ∪ ⊆∉ ⊕ ∪∉⊆∉∩ ⊕∈⊕ ∉∏ � ″ ⊕ ∅�≈�� ∠∉ ⊃ ∈ ⊕⊗ ∉∏  

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

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

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

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

∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ∪⊕∅∉ ∩ ⊃ ∈∩ ℑ∩ ⊕⊗ℑ ��� ε ∅∉�∪℘ ℑ∈.  

⊆⊕ ⊕  ∪∉ ⊕ ∉∅  ∪⊕   ℑ∈⊗ ℑ  ⊗ ∉∅ ϒ ⊆⊕  ⊃ ℘ ℑ∈ ∞← ��� ↑ �2 
�� � 

3 .2  Ινφλυενχε οφ αγινγ τεµ περατυρε ον µεχηανιχαλ 

προπερτιεσ 

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

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

 ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � 

Φ ιγ .3  ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅���� ℑ ⊂ ⊂∉∧ 

∅∉ ∩ ⊃ ∈∩ √⊕   ∏ ℑ∩ ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕ 

�ℑ � ) ϒ⊂∉∈∩←⁄��ℜ � ) ϒ⊂∉∈∩ × ⁄��℘ � ) ϒ⊂∉∈∩ ♦⁄

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

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

 ⊕ ℑ ℘ ∪⊕⊗ ∪⊕  ℑ∈⊗ ℑ  ⊗∉∅ ∞← ��� ↑ �2�� �∪∉⋅⊕√⊕  ∪∉ ⊕ 

ℑ ⊂∉∈∩ ″ ⁄ℑ∈⊗× ⁄ ∈⊕ ⊕⊗∅∏   ∪⊕ ⊃⊆∠  ∉√⊆⊕∈�♥℘ ℑ∈ ℜ ⊕ 

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

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

Φ ιγ .4  × ∞↑ ⊃⊆ℑ∩ ⊕ ∉∅∅∉ ∩ ⊃ ∈∩ ℑ  

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ∩ ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕  
�ℑ� ) ��� ε ��ℜ � ) ��� ε 

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

 ℑ  ⊃ ∉∈ �ƒ⊃ ∩� �  ∪∉⋅⊕⊗ ∪ℑ ∈⊕ ⊃  ∪⊕ ∉∅ ∪⊕∅∉ ∩ ⊃ ∈∩ ℑ  

��� ε ∉��� ε ∅∉� ∪∪ℑ  ⊕ ℑ ℘ ∪⊕⊗ ∪⊕∠⊕ ℑ⊄2ℑ∩ ⊃ ∈∩� 

3 .3  Ινφλυενχε οφ αγινγ τιµε ον µεχηανιχαλ προπερ2 
τιεσ 

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

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

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

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

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

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

 ∪ ⊕ ⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∪ℑ√⊕ ℘ ∉⊆⊕ ∏∠  ∉�  ∉⊆⊕ ⊕ √⊕∈  ∏  2 
∠ ℑ   ⊕⊗ ∪⊕  ℑ∈⊗ ℑ  ⊗∉∅ ∞← ��� ↑ �2�� � 

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

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

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

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

 ∉⊆⊕ ∉∅  ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ∠∪ℑ  ⊕  ∪ℑ√⊕ ℜ ⊕ ℘ ∉⊆⊕ ℜ ⊃ ∩∩ ⊕  

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

⊂∉⋅ � ƒ ∉⊆ ƒ⊃ ∩� ��⊗ � �  ∪⊕ ∈⊕ ⊕⊗ ⊂⊕ 2⊂ ⊃ ⊄⊕ ∠∪ℑ  ⊕  Σχ 
�ϒ⊂ � ≤∏↑ ∩� ℑ∠∠ ⊕ ℑ  ⊕ ⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬� ×∪⊕ Σχ ∠∪ℑ  ⊕  

# � � � # ∂ ∉ ⊂1��  λ 1�      ♦⊕ ℑ  2  ⊕ ℑ  ⊆⊕∈∉∅���� ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ∅∉ ∩ ⊃ ∈∩ ⋅⊃  ∪⊃ ∈ ⊕∈ ⊕   ℑ ⊃ ∈



Φ ιγ .5  ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ ∉∅���� ℑ ⊂ ⊂∉∧ ∅∉ ∩ ⊃ ∈∩ √⊕   ∏ ℑ∩ ⊃ ∈∩ ⊃ ⊆⊕ 

�Κ� �� � Η  � ��� ε ���� ⊆⊃ ∈ � Η ϒ � ��� ε � 
�ℑ � ) ϒ⊂∉∈∩←⁄��ℜ � ) ϒ⊂∉∈∩ × ⁄��℘ � ) ϒ⊂∉∈∩ ♦⁄ 

Φ ιγ .6  × ∞↑ ⊃⊆ℑ∩ ⊕ ∉∅∅∉ ∩ ⊃ ∈∩ ℑ∩ ⊕⊗ℑ ��� ε ∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃⊆⊕  

�ℑ � ) � ∪��ℜ� ) �� ∪��℘ � ) �� ∪��⊗ � ) → ⊕ ⊕ ⊗ ⊂⊕ 2⊂ ⊃ ⊄⊕∠∪ℑ  ⊕ 

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

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

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

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

3 .4  Χοµ παρισον οφ µεχηανιχαλ προπερτιεσ οφ φοργ2 
ινγσ µ αδε βψ νεω προχεσσ ωιτη τραδιτιοναλ προ2 
χεσσ 

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

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

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

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

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

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

ℑ ∅  ⊕ ℑ ∩ ⊃ ∈∩ ℑ ��� ε ∅∉�� ∪ �ƒ⊃ ∩���ℜ�� � ℑ  ∪⊕ 

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

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

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

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



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

 ⊃ ∨⊕∉∅ ∪⊕∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗∠∪ℑ  ⊕ ⋅⊃ ⊂ ⊂ℜ ⊕ ℘ ∉⊆⊕ℜ ⊃ ∩∩⊕ ⋅⊃  ∪ 

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

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

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

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

Φ ιγ .7  ×∞ ↑ ⊃ ⊆ℑ∩ ⊕ ∉∅ℑ∩ ⊕⊗∅∉ ∩ ⊃ ∈∩  

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

�ℜ � ) ≤∉ℑ   ⊕ ∈⊃ ∈∩∠ ℑ   ⊃ ℘ ⊂⊕  

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ×∪⊕ ⊕√⊕  ⊕ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ � Κ� ���  ⊕  ∏ ⊂   ∉ 

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

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

⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ � ∉ ⊂∏  ⊃ ∉∈ ℑ ��� ε ∅∉��� ⊆⊃ ∈ ℑ∈⊗ℑ∩ ⊕⊗ 

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

∩  ⊕ ℑ  ⊂∧ � 

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

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

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

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

 ∪⊕ℑ∩ ⊃ ∈∩  ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊕∈∪ℑ∈℘ ⊕⊗ ℑ∈⊗ ℑ∩ ⊃ ∈∩  ⊃⊆⊕⊃ ∈2 
℘  ⊕ ℑ  ⊕⊗� 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

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

���� � 

≈�  ↔ ∈∉⋅⊂⊕  ⁄ ↑ ℑ∈⊗ ↔ ⊃ ∈∩♠ ∞ � ×∪ ⊕⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕∉∅ℑ∩ ⊃ ∈∩ ∉∈ 

∅ ℑ  ⊃ ∩∏ ⊕℘  ℑ ℘ ⊄ ∩  ∉⋅ ∪⊃ ∈ ≥⊃ ≤2∠ ℑ   ⊃ ℘ ⊂∏ ⊂ℑ  ⊕  ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ ���� 

≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂����� ��� ���� � 

≈�  ∂⊃ ⊇ ℑ∧ ↔ ∂ � ↑ℑ∪ ℑ ⊇ ℑ∈ ≠ ″ ℑ∈⊗ ↔ ∏  ∏⊆ℜ ℑ  ℑ ∉ ∂ ∂ � ϒ∩ ⊃ ∈∩ 

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

≈�  ƒ ϒ→ ♠ ⊃ ∈∩ 2∧∏∈ � • ϒ → ♠ ⊃ ∈∩� ♦ ∞ ∧∏∈2ℜ ⊃ ∈ ⊕ ℑ ⊂� ″ ℑ∠ ⊃ ⊗ 

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

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

���� ����� ��� � �� � 

≈�  ′ℑ  ⊕ ° ≥ � ≥℘ ∪∉ ∅ ⊃ ⊕ ⊂⊗ ♦ ℑ∈⊗ ′ℑ   ⊕  ⁄ ♠�♥∈℘  ⊕ ℑ  ⊃ ∈∩ ∪ ⊕ 

⊗  ℑ⋅ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ϒ ϒ���� ϒ⊂ 2≤∏ℜ∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈∪ ⊕ ℑ   ⊕ ℑ  ⊆⊕ ∈ 

≈♠  � ↑⊕  ℑ ⊂ ⊂ × ℑ∈ϒ ����� ���ϒ ����� � ���� � 

≈�  ±∏ ⊃ ∩ ⊂⊕ ∧ ′ ƒ � ϒℜℜ ℑ  ℘ ∪ ⊃ ℑ∈ ♣ ♠� • ∏∈⊗ ⊕  ⊂ ⊃ ∈ ″ �⊕ ℑ ⊂� ϒ 

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

≈♠  � ↑⊕  ℑ ⊂ ⊂ × ℑ∈ϒ ����� ���ϒ ��� � ��� � 

≈�  ≤∪  ⊃   ⊆ℑ∈ × ℑ∈⊗ ≥∏  ⊕  ∪ ≥ � ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈ 

⊃ ∈ ℑ∈ ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ≥⊃ ≤ ⋅∪ ⊃  ⊄⊕ ℘ ∉⊆∠ ∉ ⊃  ⊕ ≈♠  � ϒ℘  ℑ 

↑⊕  ℑ ⊂ ⊂����� ��� ����� � ���� � 

≈�  ≡ ♦ ϒ→♣ ♠ ≥ � ← ♥∝ ÷ ♠� ≤ ∝♥ ♦ �⊕ ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

ℑ∈⊗∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ∠  ℑ∧2⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗ ���� � �� � ≥⊃ ≤ �√∉ ⊂2 
∏⊆⊕∅  ℑ ℘  ⊃ ∉∈� ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ 2 ⊕ ⊃ ∈∅ ∉ ℘ ⊕ ⊗ ⊆⊕  ℑ ⊂ ⊆ℑ   ⊃ ¬℘ ∉⊆∠ ∉ 2 
⊃  ⊕ ≈♠  � ↑⊕  ℑ ⊂ ⊂ × ℑ∈ϒ ����� ���ϒ ����� � ���� 

≈�  ← ♥ ⁄ ≠ ℑ∈⊗ ≤ ♦ ∞→ ← ± � ≤∉⊆∠∏  ⊕  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅   ⊕   2 
∉ ⊃ ⊕ ∈ ⊕ ⊗∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ℑ∈⊗∩  ∉⋅ ∪∉∅∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈ ϒ⊂ 2≤∏ℑ ⊂2 
⊂∉∧≈♠  � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂����� ������ ����� � ���� � 

≈��  ∞⊗⋅ℑ  ⊗  ♣ ϒ � ≥ ⊃ ⊂ ⊂⊕ ↔� ⁄∏ ∈⊂∉∠ ♣ ←�⊕ ℑ ⊂� ×∪⊕∠  ⊕ 2 
℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈  ⊕ ∇∏ ⊕ ∈℘ ⊕⊃ ∈ ϒ⊂ 2 ↑ ∩ 2≥⊃ℑ ⊂ ⊂∉∧≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂� 

���� ������� ����� � ���� � 

≈��  ÷⊃ ⊕ ƒ ≠ � ↔  ℑ ∅ × � ≡∏ ∉ ≠ �⊕ ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗ 

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

↑⊕  ℑ ⊂ ⊂����� ������ ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ♦⊕ ℑ  2  ⊕ ℑ  ⊆⊕∈∉∅���� ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ∅∉ ∩ ⊃ ∈∩ ⋅⊃  ∪⊃ ∈ ⊕∈ ⊕   ℑ ⊃ ∈


