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

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

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

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

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

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

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

Κεψ ωορδσ: ℑ∈⊃  ∉   ∉∠ ⊃ ℘ ∉ ⊂ ⊃ ⊗�⊕ ⊂ℑ   ⊃ ℘ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ �⊕ ⊃ ∩ ⊕ ∈ ∅ ∉⊆ �  ℑ∈⊗ ℑ  ⊗ ∠ ℑ ℘ ⊕ ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

ℜ∏  ∪⊕⊂ℑ   ⊕ ⊃  ⊕ ⊂ℑ  ⊕⊗ ∉  ∪⊕ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅  ∉ ⊂ ⊃ ⊗ � 

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

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

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

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

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

⊆⊕  ∪∉⊗ �  ∏ ℘ ∪ ℑ  ƒ∞↑ � • ∪⊕∈ ⊃ ∈  ∉ ∠ ⊕ ℘  ⊃ ∈∩  ∪ ⊃  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

⋅∉ ⊄ ≈� � � ∉∅ ↔ ⊕ ⊂√⊃ ∈ �ℑ ∅  ⊕ ∇∏ ⊃ ⊕  ⊕⊗ ∈⊕ ℑ  ⊂∧ ℑ ∪∏∈⊗  ⊕⊗ 

∧⊕ ℑ  �⊃  ⋅ℑ  ℑ ⊃  ⊕⊗ ℑ∩ℑ ⊃ ∈ ⊃ ∈ ����. � ℑ∈⊗⊃⊆∠  ∉√2 
⊕⊗ ≈� ∗ � �′ℑ  ⊕⊗∉∈⊃ � ∪⊕ℑ∏  ∪∉⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ℑ  ℑ∈⊗ ℑ  ⊗ 

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

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

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

2  ΕΙΓΕΝ ΠΡ ΟΠΕΡΤΨ ΟΦ ΣΟΛΙ∆ ΜΑΤΕΡΙΑΛΣ 

×∪⊕ ⊆ℑ   ⊃ ¬∅∉⊆ ∉∅ ∪⊕∩ ⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ ♦∉∉⊄⊕ . ⊂ℑ⋅ 

∏∈⊗ ⊕ ∩ ⊕ ∉⊆⊕   ⊃ ℘ ℑ ⊂⊃⊆ℑ∩⊕⊃  
≈� ∗ � 

Ρ = ΧΕ (�) 

⊃ ∪∉ ⊂⊗  ∪⊕⊕ ⊃ ∩⊕∈ ⊕∇∏ ℑ  ⊃ ∉∈ ∉∅⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ 
( Χ − Κ Ι) Υ = � (�) 

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

⊃ ⊕ ⊃ ∩⊕∈ ⊕ ⊂ℑ   ⊃ ℘ ⊆∉⊗∏ ⊂⊕ �↔ ⊕ ⊂√⊃ ∈ ⊆∉⊗∏ ⊂⊕� �ℑ∈⊗⊃ ∈∉ 

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

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

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

Χ = 5 + 5 × (�) 

⋅∪⊕  ⊕ 5 ⊃ ⊕ ⊃ ∩ ⊕∈ ⊆∉⊗ ℑ ⊂ ⊆ℑ   ⊃ ¬�ℑ∈⊗⊃ ∉  ∪∉∩∉∈ℑ ⊂ 

ℑ∈⊗ ∧⊆⊆⊕   ⊃ ℘� +⊃ ⊕ ⊃ ∩ ⊕∈ ⊕ ⊂ℑ   ⊃ ℘⊆ℑ   ⊃ ¬�ℑ∈⊗⊃ ⊗ ⊃ ℑ∩ 2 
∉∈ℑ ⊂� 

≥∉� ∪⊕∩ ⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ ♦∉∉⊄⊕ . ⊂ℑ⋅ ∏∈⊗ ⊕   ℑ∈⊗ ℑ  ⊗ 

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∠ ����� 

≠ Ρεχε ιϖεδ δατε : ↑ ℑ ∧ �� ����� �αχχεπτεδ δατε : ϒ∏ ∩� � �����



Ρ 3 ι = Κ ι Ε 
3 
ι   ι = � ,� , , ,� ���ℑ�� 

∉ Ρ 3 = +Ε 3 ���ℜ��

  ×∪⊕ ∧ ℑ  ⊕ ℘ ℑ ⊂ ⊂⊕⊗  ∪⊕ ⊆∉⊗ ℑ ⊂ ♦∉∉⊄⊕ .  ⊂ℑ⋅ � ⊃ ∈ 

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

ℑ  ⊕ ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ 
Ρ 3 = 5 × Ρ (�) 

Ε 3 = 5 × Ε (�)

  ∞∇∈ ���� ℑ  ⊕ ⊃ ¬ ⊃ ∈⊗ ⊕∠⊕∈⊗ ⊕∈∉∈⊕ � ≥∉� ∏∈⊗ ⊕  

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

℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℜ∧  ⊃ ¬℘ ∉⊆⊆∉∈  ℘ ℑ ⊂ℑ ♦∉∉⊄⊕ . ⊂ℑ⋅ � 

3  ΕΙΓΕΝ ΕΞΠΡ ΕΣΣ ΟΦ ΦΥΝ∆ΑΜΕΝΤΑΛ ΕΘΥΑ2 
ΤΙΟΝΣ 

3 .1  Ειγεν εξπρεσσ οφ εθυιλιβριυµ εθυατιον 

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

Ρ ικχκ = � ���ℑ�� 

∉ Ρ ϕ κχκ = � ���ℜ�� 

⁄ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ  ⊃ ∈∩ ∞∇∈ ����ℑ�� ⋅⊃  ∪ ϕℑ∈⊗ ∞∇∈ ��� 

�ℜ �� ⋅⊃  ∪ ι � ∪⊕∈ ℑ⊗ ⊗ ⊃ ∈∩ ∪⊕⊆ ℑ∈⊗∧⊃ ⊕ ⊂⊗ ⊃ ∈∩ 
Ρ ικχκϕ + Ρ ϕ κχκι = � (�) 

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

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

∉∈ � ι , ϕ� ⊃ ∈⊃   ⋅∉ ⊃ ⊗ ⊕ � ∪ℑ  ⊃  
∃Ρ = � (�) 

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

∃ = 

∃�� � � � ∃�� ∃�� 

∃�� � ∃�� � ∃�� 

∃�� ∃�� ∃�� � 

(∃�� + ∃��) ∃�� ∃�� 

 ∧⊆⊆⊕   ∧ (∃�� + ∃��) ∃�� 

(∃�� + ∃��) 

(��) 

⋅∪⊕  ⊕ ∃ ιϕ = ∃ ϕ ι = 5 
� / 5 ξ ι 5 ξ ϕ . 

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

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

∉∅ ∪⊕ ⊆ℑ   ⊃ ¬�⊃� ⊕� 5 × 5 = Ι �⊃  ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

5 × ∃5 Ρ 3 = � (��) 

×∪⊕ ℑ∏  ∪∉ ∠  ∉√⊕⊗ 
≈��  ∪ℑ  ∪⊕  ⊕ ⊕¬ ⊃     ℑ⊆⊕ 

  ℑ∈⊗ ℑ  ⊗ ∠ℑ ℘ ⊕⊃ ∈    ⊕  ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂∉∠ ⊕  ℑ  ∉⊆ℑ   ⊃ ¬ ∃ 
ℑ∈⊗⊕ ⊂ℑ   ⊃ ℘℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ⊆ℑ   ⊃ ¬ Χ �≥∉�⊃  ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

5 × ∃5 = ∃ 3 (��) 

⋅∪⊕  ⊕ ∃ 3 ⊃ ⊗ ⊃ ℑ∩∉∈ℑ ⊂ℑ∈⊗℘ ℑ ⊂ ⊂⊕⊗⊕ ⊃ ∩ ⊕∈    ⊕  ⊗ ⊃ ∅ ∅ ⊕  2 
⊕∈ ⊃ ℑ ⊂ ∉∠ ⊕  ℑ  ∉⊆ℑ   ⊃ ¬� 

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

∞∇∈ � ��� ℜ ⊕ ℘ ∉⊆⊕  

∃ 3 ι Ρ 
3 
ι = �   ι = � ,� ,� (��) 

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

3 .2  Ειγεν εξπρεσσ οφ ηαρµ ονψεθυατιον 

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

∉∅⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ∉ ⊂ ⊃ ⊗ ⊃  
Ε ιϕ χκλ − Ε κϕ χλ ι + Ε κλ χιϕ − Ε ιλ χκϕ = � (��) 

′⊕ ℘ ℑ∏  ⊕∉∅ ∧⊆⊆⊕   ∧ ∉∈ � ι , ϕ� ⊃ ∈ Ε ιϕ ℑ∈⊗� κ , 

λ� ⊃ ∈ Ε ιϕ χκλ �∞∇∈ � ���� ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ 

     ∃ Ε� � (��) 

⋅∪⊕  ⊕  ∃ 

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

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

∃ 

� 

� ♦ �� ♦ �� � ♦ �� � � 

� ♦ �� � � ♦ �� � 

� � � � ♦ �� 
� ♦ �� ♦ �� ♦ �� 

 ∧⊆⊆⊕   ∧ � ♦ �� ♦ �� 
� ♦ �� 

(��) 

⋅∪⊕  ⊕ ♦ ιϕ = ♦ ϕ ι = 5 
� / 5 ξ ι 5 ξ ϕ . 

≤∉⊆∠ℑ  ⊃ ∈∩ ∞∇∈ � ��� ⋅⊃  ∪ ∞∇∈ � ���� �ℑ∈⊗∏  ⊃ ∈∩ 

∞∇∈ � ��� �⊃  ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗ 
∃ � ∃ Χ ���� 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩ ∞∇∈ � ��� ℑ∈⊗ ∞∇∈����� ⊃ ∈ ∉ ∞∇∈ � 

���� �⊃ ℜ ⊕ ℘ ∉⊆⊕  

∃ 

� 5 ∃ 3 5 × 5 + 5 × � 5 ∃ 3 + 5 × (��) 

← ⊕   ⊃ ∈∩ 

∃ 3 � ∃ 3 + , ⊃  ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

∃ 3 � 5 × ∃ 5 ���� 

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

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

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

∏  ⊃ ∈∩ ∞∇∈ � ���� ℑ∈⊗∞∇∈ � ���� 
♦ 3 ι Ε 

3 
ι = �   ι = � ,� , ,� (��) 

4  ΦΥΝ∆ΑΜΕΝΤΑΛ ΕΘΥΑΤΙΟΝ ΟΦ ΕΛΑΣΤΙΧ 

ΜΕΧΗΑΝΙΧΣ ΥΝ∆ΕΡ ΜΕΧΗΑΝΙΧΑΛ ΙΜ2 
ΑΓΕ 

♥ ⊃ ⊄∈∉⋅∈ ∅  ∉⊆  ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∞∇∈ ����  ∪ℑ  

   ⊕   ⊕∈ ∉Ρ ιϕ ⋅∪ ⊃ ℘ ∪∪∉ ⊂⊗ ∞∇∈ � ��� ⊆ℑ∧ ℘ ∉∈ ⊃  ∉∅ℑ 

 ∧⊆⊆⊕   ⊃ ℘ ℑ ⊂ ⊕∈ ∉γιϕ ∉∅∉ ⊗ ⊕ ∉∅ ⋅∉� 
Ρ ιϕ = ε ι µ ρ ε ϕ νσγρσ χµ ν (��) 

⋅∪⊕  ⊕ γρσ ⊃ ⊇ ∏     ⊕  ∅∏∈℘  ⊃ ∉∈ � 

♥∅ ⋅ ⊃   ⊕∈⊃ ∈  ∪⊕∅∉⊆ ∉∅ √⊕ ℘  ∉� ∞∇∈ ����� ℜ ⊕ 2 
℘ ∉⊆⊕  

Ρ = 

∃ 

γ (��) 

ƒ∏   ∪⊕ � ∞∇∈ � ���� ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  ∪⊕⊕ ⊃ ∩⊕∈ 

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

∞∇∈ � ���� ℑ  

Ρ 3 = ∃ 3 
γ 3 ����ℑ�� 

∉ Ρ 3 ι = ♦ 3 ι γ 
3 
ι  ι = � ,� , , ,� ����ℜ�� 

⋅∪⊕  ⊕ γ 3 = 5 × γ �⊃ ⊆∉⊗ ℑ ⊂   ⊕  ∅∏∈℘  ⊃ ∉∈ �∞∇∈ � 

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

♥∈  ∪⊕  ℑ⊆⊕ ⋅ℑ∧ � ∪⊕ ∉∠ ⊕  ℑ  ⊃ ∉∈ℑ ⊂ ∅∉⊆ ∉∅  ∪⊕ 

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

Ε 3 ι = ∃ 3 ι φ 
3 
ι   ι = � ,� , , ,� (��) 

⋅∪⊕  ⊕ φ 3 ι ⊃ ⊆∉⊗ ℑ ⊂   ℑ ⊃ ∈ ∅∏∈℘  ⊃ ∉∈ � 

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

≤∉⊆∠ℑ  ⊃ ∈∩ ∪⊕⊕ ⊃ ∩⊕∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∞∇∈ � ���� ⋅⊃  ∪ 

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



 ∪⊕⊕ ⊃ ∩ ⊕∈ ∪ℑ ⊆∉∈∧ ∞∇∈ ����� � ℑ∈⊗ ∏  ⊃ ∈∩  ∪⊕ ⊕ ⊃ ∩ ⊕∈ 

♦∉∉⊄⊕ . ⊂ℑ⋅ �∞∇∈ � ��� �⊃  ⊃ ∩∉  ⊕∈ 
♦ 3 ι = Κ ι ∃ 

3 
ι   ι = � ,� , , ,� (��) 

♥ ∪∉⋅ ∪ℑ  ∪⊕⊕ ⊃ ∩ ⊕∈    ℑ ⊃ ∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉∠ ⊕  ℑ 2 
 ∉⊃ ⊃ ∈ ⊗ ⊃  ⊕ ℘ ∠  ∉∠ ∉  ⊃ ∉∈ ∉ ∪⊕⊕ ⊃ ∩ ⊕∈    ⊕  ⊗ ⊃ ∅ ∅ ⊕  ⊕∈2 
 ⊃ ℑ ⊂ ∉∠ ⊕  ℑ  ∉� ∪⊕∠  ∉∠∉  ⊃ ∉∈ℑ ⊂℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊃ ⊇ ∏  ⊕ ⊃ ∩⊕∈ 

⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ � 

♥∈ ∉ ⊗ ⊕  ∉ ∉ℜ  ℑ ⊃ ∈  ∪⊕ ∅∏∈⊗ ℑ⊆⊕∈ ℑ ⊂ ⊕ ∇∏ ℑ  ⊃ ∉∈ � 

 ∏ℜ   ⊃  ∏  ⊃ ∈∩ ∞∇∈ � ���� ℑ∈⊗ ∞∇∈ � ���� ⊃ ∈ ∉ ∞∇∈ � ���� 

ℑ∈⊗∞∇∈ � ����  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ⋅⊕∩ ⊕  

∃ 3 ι ♦ 
3 
ι γ 

3 
ι = �   ι = � ,� , , ,� (��) 

♦ 3 ι ∃ 
3 
ι φ 

3 
ι = �   ι = � ,� , , ,� (��) 

′⊕ ℘ ℑ∏  ⊕ ∉∅ ⊕¬℘ ∪ℑ∈∩⊕ ℑℜ ⊂⊕ ∠  ∉∠ ⊕   ∧ ∉∅  ∪⊕ ⊕ ⊃ ∩⊕∈ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉∠ ⊕  ℑ  ∉�⊂⊕  
 3 ι = ∃ 3 ι ♦ 

3 
ι = ♦ 3 ι ∃ 

3 
ι

  ι = � ,� , , ,� (��) 

×∪∏ �⊃  ⊃ ∩∉  ⊕∈ 

γ 3 ι = φ 3 ι = Ω ι   ι = � ,� , , ,� (��) 

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

Ρ 3 ι = ♦ 3 ι Ω ι   ι = � ,� , , ,� (��) 

Ε 3 ι = ∃ 3 ι Ω ι   ι = � ,� , , ,� (��) 

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

⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℜ ⊕ ℘ ∉⊆⊕  ∪⊕∏∈⊃  ⊃ ∨⊕⊗ℑ∈⊗ ∉ ⊂ ⊃  ℑ  ∧ ∅∉⊆ � 
 3 ι Ω ι = �   ι = � ,� , , ,� ����ℑ�� 

∉ Ε 
� 

ι = � 

 3 ι Ω ι = � ����ℜ�� 

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

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

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

⊆⊕ ℑ∈⊃ ∈∩ ⊂⊕   ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ⊕¬ ⊃   ⊕∈℘ ⊕ ∉∅ ∞∇∈ ���� ℑ∈⊗ 

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

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

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

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

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

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

5  ΦΟΡ Μ ΟΦ ΣΟΛΥΤΙΟΝ ΑΝ∆ ΒΟΥΝ∆ΑΡ Ψ ΧΟΝ2 
∆ΙΤΙΟΝ ΥΝ∆ΕΡ ΜΕΧΗΑΝΙΧΑΛ ΙΜΑΓΕ 

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

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

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

∝ ⊃ ∈∩ ∞∇∈ � ��� ℑ∈⊗∞∇∈ � ���� �⊃  ⊃ ∩ ∉  ⊕∈ 
♦ 3 ι Ω ι = Υ 

× 
ι Ρ (��) 

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

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

ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∉ ⊂ ⊃ ⊗ ℑ  ⊕∩ ⊃ √⊕∈ ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ � 
♦ 3 ι ∃ 

3 
ι Ω ι = �   ι = � ,� , , ,� (��) 

♦ 3 ι Ω ι | σ = Υ 
Τ 
ι Ρ | σ  ι = � ,� , , ,� (��) 

⋅∪⊕  ⊕  ∞∇∈ � ���� ℑ  ⊕ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∏∈⊗ ⊕  

√ℑ  ⊃ ∉∏ ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∏ℜ  ∠ ℑ ℘ ⊕  

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

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

′∧ ∞∇∈ � ��� ℑ∈⊗ ∞∇∈ � ��� � ⋅⊕∪ℑ√⊕ 

Ρ = Υ� ♦ 
3 
� Ω � + , + Υ� ♦ 

3 
� Ω � (��) 

Ε = Υ� ∃ 
3 
� Ω � + , + Υ� ∃ 

3 
� Ω � (��) 

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

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

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

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

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

≈� 

ε π = 
�/ Κ π+� + , + �/ Κ � 

�/ Κ � + �/ Κ � + , + �/ Κ � 
≅ ��� % 

���� 

⋅∪⊕  ⊕ ε π ⊃  ∪⊕℘ ∏   ⊃ ∈∩⊕   ∉∉∅∉ ⊗ ⊕ π . 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ×∪∉⊆ ∉ • �← ∉ ⊗ ↔ ⊕ ⊂√⊃ ∈� � ×∪ ⊕⊕ ⊃ ∩ ⊕ ∈  ⊕ ∈ ∉∉ ∅⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ 

≈♠  � °∪ ⊃ ⊂ × ℑ∈″ ≥∉℘����� ���� ���� ∗ ��� � 
≈�  ×∪∉⊆ ∉ • �← ∉ ⊗ ↔ ⊕ ⊂√⊃ ∈� � ×∪ ⊕ ∪⊕ ∉ ∧ ∉∅⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ≈ ϒ � 

♥∈ � ∞∈℘ ∧℘ ⊂∉∠ ℑ ⊕ ⊗ ⊃ ℑ ′ ⊃  ℑ∈∈⊃ ℘ ℑ ≈ ≤  � ∞⊗ ⊃ ∈ℜ∏  ∩ ∧ � ϒ⊗ ℑ⊆ 

ℑ∈⊗ ≤∪ℑ  ⊂⊕ ′⊂ℑ ℘ ⊄����� ���� ∗ ��� � 
≈�  ≤ ♦∞→ ≥∪ℑ ∉ 2 ⊃ ∈∩� → ⊕⋅ ℘ ∉∈℘ ⊕ ∠  ∉ ∅ ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧  ∪ ⊕ ∉ ∧ ℑ∈⊗ 

ℑ∈ ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ≈♠ � ϒ℘  ℑ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� ���� � �� 

��� ���� ∗ ��� � 
≈�  ″ ∧℘ ∪ ⊂⊕⋅ ⊄ ⊃♠� ↓∈ ♦∉∉⊄⊕ . ⊂ℑ⋅ ≈♠ � ° ⊃ ⊄ ⊂ ↑ℑ  ↑ ⊕ ⊄∪� 

���� ������ ���� ∗ ��� � 
≈�  ≤∉⋅⊃ ∈ ≥ ≤ ℑ∈⊗ ↑⊕ ∪  ℑℜ ℑ⊗ ⊃ ↑ ↑ � ×∪ ⊕    ∏ ℘  ∏  ⊕∉ ∅ ∪ ⊕ 

⊂ ⊃ ∈⊕ ℑ ℑ∈⊃  ∉   ∉∠ ⊃ ℘⊕ ⊂ℑ   ⊃ ℘ ∧⊆⊆⊕   ⊃ ⊕  ≈♠ � ♠ ↑⊕ ℘ ∪ °∪∧ 

≥∉ ⊂ ⊃ ⊗ ����� ������ ����� ∗ ���� � 
≈�  ♣∝ ↓ ≥∪ ℑ∉ 2∪∏ ℑ� ≥ ℑ∈⊗ ℑ  ⊗  ∠ ℑ ℘ ⊕  ∪ ⊕ ∉ ∧ ∉ ∅ ℑ∈⊃  ∉  ∉∠ ⊃ ℘ 

∈∉∈⊂ ⊃ ∈⊕ ℑ  ∉ ⊂ ⊃ ⊗  ≈♠ � ≤∪ ⊃ ∈⊕  ⊕ ♠ ϒ∠∠ ⊂ ↑⊕ ℘ ∪� �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� ������ ��� ∗ �� � 

≈�  ♣∝ ↓ ≥∪ ℑ ∉ 2∪∏ ℑ� ×∪ ⊕ ⊆∉⊗ ⊕ℑ∈ℑ ⊂∧ ⊃  ⊆⊕  ∪∉⊗⊃ ∈  ∪⊕∅ ⊃ ∈⊃  ⊕ 

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

≈�  ♣∝↓ ≥∪ ℑ∉ 2∪∏ ℑ� ″ ⊕  ⊕ ℑ  ℘ ∪ ∉∈ ℑ∈⊃  ∉  ∉∠∧ ⊃ ∈⊗ ∏ ℘ ⊕ ⊗ ℜ∧  ∪ ⊕ 

⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅⊗ ℑ⊆ℑ∩ ⊕≈♠  �♠≤⊕ ∈≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� ∗ ��� � 
≈�  ♣∝ ↓ ≥∪ℑ ∉ 2∪∏ ℑ� ×∪ ⊕⊕ ⊃ ∩ ⊕ ∈ ⊕ ¬∠  ⊕   ⊃ ∉∈ ∉ ∅ ∪ ⊕℘ ∉∈  ⊃  ∏  ⊃ √⊕ 

⊕ ∇∏ ℑ  ⊃ ∉∈ ∅∉ ℑ∈⊃  ∉  ∉∠ ⊃ ℘ √⊃  ℘ ∉⊕ ⊂ℑ   ⊃ ℘ ℜ ∉⊗∧ ≈♠ � ♠ ≤⊕ ∈ 

≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� 
∗ �� � 

≈��  ♣∝↓ ≥∪ ℑ ∉ 2∪∏ ℑ� ×∪ ⊕ ∅ ℑ ⊃ ⊂∏  ⊕ ℘  ⊃  ⊕  ⊃ ∉∈ ℑ∈⊗⊃  ℘ ⊂ℑ   ⊃ ℘ ℑ ⊂ 

∅ ∉⊆ ∉ ∅  ℑ∈⊗ ℑ  ⊗ ∠ ℑ ℘ ⊕ ∪⊕ ∉ ∧ ≈♠  �♠ ≤⊕ ∈≥∉∏  ∪ ∝∈⊃ √ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� ∗ ��� � 
≈��  ♣∝↓ ≥∪ ℑ∉ 2∪∏ ℑ� ∞⊃ ∩ ⊕ ∈  ∪⊕ ∉ ∧ ∉ ∅ ⊕ ⊂ℑ   ⊃ ℘⊗ ∧∈ℑ⊆⊃ ℘ ∅ ∉ 

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

���� ����� ���� ∗ ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�         ∞⊃ ∩ ⊕∈ ∪⊕ ∉ ∧ ∉∅⊕ ⊂ℑ   ⊃ ℘⊆⊕ ℘ ∪ℑ∈⊃ ℘ ∅∉ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∉ ⊂ ⊃ ⊗ 


