
ΕΙΓΕΝ ΤΗΕΟΡ Ψ ΟΦ ΕΛΑΣΤΙΧ ∆ΨΝΑΜΙΧΣ 

ΦΟΡ ΑΝΙΣΟΤΡ ΟΠΙΧ ΣΟΛΙ∆Σ 
≠ 

♣∏ ∉ ≥∪ℑ∉∪∏ ℑ 

Χολ λεγε οφ Ρεσουρχεσ, Ενϖιρον µ εντ ανδ Χ ιϖιλ Ενγινεερινγ , 

Χεντραλ Σουτη Υνιϖερσιτψ οφ Τεχηνολογψ , Χηανγσηα 410083 , Π . Ρ . Χηινα 
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∉ ∅ ⋅ℑ √⊕  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �×∪ ⊕ ⊆⊃ ¬⊕ ⊗ ⋅ℑ√⊕∉ ∅ℑ∈⊃  ∉   ∉∠ ⊃ ℘⊕ ⊂ℑ   ⊃ ℘ℜ ∉⊗∧℘ ∉∈ ⊃   ∉ ∅ ∪ ⊕⊆ �ƒ∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕  ∏ ⊂  ⋅⊕  ⊕∩ ⊃ √2 
⊕ ∈ ����  ∪⊕∈∏⊆ℜ ⊕ ∉ ∅⊕ ⊂ℑ   ⊃ ℘⋅ℑ√⊕ ∉ ∅ℑ∈⊃  ∉   ∉∠ ⊃ ℘ℜ∉⊗ ∧⊃ ⊕ ∇∏ ℑ ⊂ ∉ ∪ ℑ ∉ ∅ ∪ ⊕ ∏ ℜ  ∠ ℑ ℘ ⊕ ∉ ∅ℑ∈⊃  ∉  ∉∠∧ ����  ∪ ⊕ 

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

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

∅  ∉⊆ ↔ ⊕ ⊂√⊃ ∈.  ⋅∉ ⊄ ≈� �� � ♥⊃ ⊃ ∈ ⊂ℑ  ⊗ ⊕ ℘ ℑ⊗ ⊕ 

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

≈� � � � ′ℑ  ⊕⊗∉∈  ∪⊕  ⊕�ℑ ∈⊕⋅  ∪⊕ ∉ ∧ 

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

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

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

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

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

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

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

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

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

ℑ ⊂ ⊂� ƒ∉⊕¬ℑ⊆∠ ⊂⊕� ∏ ∠  ∉ ∈∉⋅ � ⋅⊕   ⊃ ⊂ ⊂ ⊗ ∉∈.  

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

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

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

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

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

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

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

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

℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ � ♥⊃  √⊕  ∧ ⊃ ⊆∠∉  ℑ∈ ∉ ⊕∈∩ ⊃ ∈⊕ ⊕  2 
⊃ ∈∩ 

≈� � �� � 

2  ΧΟΝΧΕΠΤ ΟΦ ΣΤΑΝ∆ΑΡ ∆ ΣΠΑΧΕ [ 3 − 5] 

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

℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ ∅∉ ⊂ ⊂∉⋅� 

ΧΥ ι = Κ ιΥ ι
  (ι � � �� � , ��� ��� 

Χ − � Υ ι = Λι Υ ι
  (ι � � �� � , ��� ��� 

⋅∪⊕  ⊕ Χ⊃ ℑ ⊆ℑ   ⊃ ¬ ∉∅ ∪⊕⊕ ⊂ℑ   ⊃ ℘℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � 

Κ ι ℑ∈⊗ Λι ℑ  ⊕⊕ ⊃ ∩⊕∈ ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ℑ∈⊗⊕ ⊃ ∩⊕∈ ∅ ⊂⊕¬ ⊃ ℜ ⊃ ⊂ ⊃  ∧ 

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

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

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

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

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

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

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∏ ∩��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ → ∉√ ��� �����



 ∪⊕  ℑ∈⊗ ℑ  ⊗ ∠ ℑ℘ ⊕� 

Ω = Ω � [ Υ� 
3  ♥ , ♥ Ω Μ ≈ ΥΜ 

3  ��� 

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

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

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

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

 ∪⊕ ∏ℜ  ∠ ℑ ℘ ⊕ � • ⊕∪ℑ√⊕� 

Ρ � Ρ � 
3 
Υ� 

3 
� , � Ρ Μ 

3 
ΥΜ 

3 ��� 

ε � ε � 
3 
Υ� 

3 
� , � ε Μ 

3 
ΥΜ 

3 (�) 

⋅∪⊕  ⊕ Ρ ι 
3 ℑ∈⊗ ε ι 

3 ℑ  ⊕   ⊕  ℑ∈⊗   ℑ ⊃ ∈ ∏∈⊗ ⊕  

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

Ρ ι 
3 
= Κ ι ε ι 

3

  (ι = � , � , , , Μ) (�) 

3  ΕΙΓΕΝ ΕΛΑΣΤΙΧ ΩΑς Ε ΕΘΥΑΤΙΟΝΣ ΟΦ 

ΑΝΙΣΟΤΡ ΟΠΙΧ ΒΟ∆Ψ 

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

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

ℑ  ⊕ ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � 
Ρ ικχκ = Θ � ι (�) 

Ε ιϕ = 
� 

� 
( υ ιχϕ + υ ϕ χι ) (�) 

ƒ ∉⊆  ∪⊕⊆ � ⋅⊕℘ ℑ∈ ∩ ⊕  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ 
Ρ ικχκϕ + Ρ ϕ κχκι = � Θ Ε 

& 
ιϕ (�) 

′⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ ∧⊆⊆⊕   ∧ ∉∈ �ι , ϕ � ⊃ ∈ ∞∇∈ � 

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

 ∏ℜ   ⊃  ∏  ⊕ ∪⊕ ⊕∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩    ℑ ⊃ ∈ ∅∉ ∪⊕    ℑ ⊃ ∈ 

 ⊕∈ ∉� ⋅⊕∪ℑ√⊕� 

∃ Ρ = Θ ∃ ττ ε ���� 

⋅∪⊕  ⊕ 

Ρ � [ Ρ �� , Ρ �� , Ρ �� , Ρ �� , Ρ �� , Ρ �� ] 
× , 

ε� [ ε �� , ε �� , ε �� , ε �� , ε �� , ε �� ] 
× � 

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

ℑ∈⊗ 9 ιϕ � 9 ϕ ι � 9 
� �9 ξ ι 9¬ ϕ �∃ ττ � 9 

� �9 τ9 τ � 

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

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

Γι Κ ι ε ι 
3 = Θ ∃ ττ ε ι 

3

  (ι = � ,� , , , Μ) (��) 

ℑ∈⊗ 

Γι = Υ ι 
3 × ∃ Υ ι 

3

  (ι = � ,� , , , Μ) (��) 

⋅∪⊕  ⊕ Γι ⊃ ℑ∈ ⊕ ⊃ ∩ ⊕∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉∠ ⊕  ℑ  ∉� Υ 3 ι 
℘ ℑ∈ ℜ ⊕  ⊕∩ℑ  ⊗ ⊕⊗ ℑ   ∪⊕  ⊕    ⊃ ℘  ⊃ √⊕ √⊕ ℘  ∉ ∉∅ 

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

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

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

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

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

∅∉⊆ � 

Κ ιΒ ι ♦ ι 
� ε ι ( ξ , τ) = Θ ε 

& 
ι ( ξ , τ)

  (ι = � , � , , , Μ) (��) 

⋅∪⊕  ⊕ ♦ ι 
� ⊃ ← ℑ∠ ⊂ℑ ℘ ⊕∉∠⊕  ℑ  ∉∉∅∉ ⊗ ⊕ ι � Β ι ⊃  

 ∪⊕ ⊆∉⊗∏ ⊂∉ ∉∅   ℑ∈⊗ ℑ  ⊗ ∠ℑ ℘ ⊕ ∉∅ ∉ ⊗ ⊕  ι � ∞∇∈ � 

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

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

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

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

ϖ ι = Β ι 
Κ ι

Θ
  (ι = � , � , , , Μ) (��) 

4   ΕΛΑΣΤΙΧ ΩΑς Ε ΙΝ ΙΣΟΤΡ ΟΠΙΧ ΒΟ∆Ψ 

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

∃ � 

9 �� � � � 

� 9 �� � 9 �� 
� � 9 �� 9 �� 
� 9 �� 9 �� ( 9 �� � 9 �� ) 

9 �� � 9 �� 9 �� 
9 �� 9 �� � 9 �� 

9 �� 9 �� 
� 9 �� 
9 �� � 

9 �� 9 �� 
( 9 �� � 9 �� ) 9 �� 

9 �� ( 9 �� � 9 �� ) 

(��) 

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



  Ω = Ω � 
(�) [ Υ� ] ♥ Ω � 

(�) [ Υ� , , , Υ�  

���� 

⋅∪⊕  ⊕ 

Υ� = 
� 

� 
[ � ,� ,� ,� ,� ,�] × 

Υ� = 
� 

� 
[ � ,� , − � ,� ,� ,�] × 

Υ� = 
� 

� 
[ � , − � , − � ,� ,� ,�] × 

Υ ι = Ν ι   (ι = � ,� ,�) 

(��) 

ℑ∈⊗ Ν ι ⊃ ℑ√⊕ ℘  ∉∉∅∉ ⊗ ⊕ �⊃ ∈ ⋅∪ ⊃ ℘ ∪ ι ∪⊕ ⊂⊕⊆⊕∈ 

⊃ � ℑ∈⊗∉ ∪⊕  ℑ  ⊕� � 

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ∉∠⊕  ℑ  ∉ ℑ  ⊕� 
Κ � = �(Κ + � Λ ) , Κ � = � Λ 

Γ� = 
� 

� 
♦ �  , Γ� = 

� 

� 
♦ �  

(��) 

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

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

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

(Κ + � Λ ) ♦ 
� 
 ε � 

3 ( ξ , τ) = Θ ε 
& 3 
� ( ξ , τ) 

(��) 

Λ ♦ 
� 
 ε � 

3 ( ξ , τ) = Θ ε 
& 3 
� ( ξ , τ) (��) 

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

ℑ∈⊗����  ⊕ ∠  ⊕  ⊕∈ ∪⊕ ⊗ ⊃ ⊂ℑ  ℑ∈ℑ∈⊗ ∪⊕ ℑ  ⋅ℑ√⊕ 

 ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

ƒ ∉⊆ ∞∇∈ � ��� � ∪⊕ ⊆∉⊗ ℑ ⊂   ℑ ⊃ ∈ ∉∅∉ ⊗ ⊕ � 

⊃ � 

ε � 
3 = Υ� 

3 × # ε = 
� 

� 
(ε �� + ε �� + ε �� ) (��) 

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

√∉ ⊂∏⊆⊕∉∅⊕ ⊂ℑ   ⊃ ℘ℜ ∉⊗∧ �≥∉�∞∇∈ � ����  ∪∉⋅ ∪⊕ 

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

ϒ⊂ ∉∅  ∉⊆ ∞∇∈ � ��� � ∪⊕ ⊆∉⊗ ℑ ⊂   ℑ ⊃ ∈ ∉∅∉ 2 
⊗ ⊕ � ⊃ � 

ε � 
3 
Υ� 

3 
� ε − ε � 

3 
Υ� 

3 ���� 

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

∪ℑ√⊕� 

| ε � 
3 | = [ (ε � ε � 

3 
Υ� 

3 ) × #
 (ε � ε � 

3 
Υ� 

3 )] �/ � 

= { 
� 

� 
[ (ε � − ε � ) 

� + (ε � − ε � ) 
� +

 (ε � − ε � ) 
� ] } �/ � (��) 

∞∇∈ � ����  ⊕∠  ⊕  ⊕∈  ∪⊕ ∠∏  ⊕ ∪⊕ ℑ    ℑ ⊃ ∈ 

∉∈ ∪⊕⊕ ⊃ ∩∪  2 ⊃ ⊗ ⊕ℜ∉⊗ ∧ � ≥∉ ∞∇∈ � ����  ∪∉⋅ ∪⊕ 

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

5   ΕΛΑΣΤΙΧ ΩΑς Ε ΙΝ ΑΝΙΣΟΤΡ ΟΠΙΧ 

ΒΟ∆ΙΕΣ 

� .�  Χυβιχαλ χρψσταλ 

Ω = Ω � 
(�) [ Υ�  ♥ Ω � 

(�) ≈ Υ� �Υ�  ♥ 
Ω � 

��� ≈ Υ� �Υ� �Υ�  ���� 

⋅∪⊕  ⊕ Υ� �Υ� � , � Υ� ℑ  ⊕ ∪⊕ ℑ⊆⊕ℑ ⊃ ∈ ∞∇∈ � 

���� � 
Κ � = χ �� + �χ �� 
Κ � = χ �� − χ �� 
Κ � = χ �� 

Β � = 
� 

� 

Β � = 
� 

� 

Β � = � 

(��) 

Κ ιΒ ι ♦ 
� 
 ε ι 

3 ( ξ , τ) = Θ ε 
& 3 
ι ( ξ , τ)

 (ι = � ,� ,�) (��) 

ε � 
3 = 

� 

� 
(ε �� + ε �� + ε �� ) (��) 

ε � 
3 = [ 

� 

� 
(ε �� − ε �� ) 

� + 

� 

� 
(�ε �� − ε �� − ε �� ) 

� ] �/ � (��) 

ε � 
3 = 

� 

� 
(ε �� 

� − ε � �� − ε 
� 
�� ) (��) 

×∪⊕  ⊕ ⊕¬ ⊃   ∪ ⊕ ⊕ ⊕ ⊂ℑ   ⊃ ℘ ⋅ℑ√⊕ ⊃ ∈ ℘ ∏ℜ ⊃ ℘ ℑ ⊂ 

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

ℑ  ⊕ ∪⊕ ℑ ⋅ℑ√⊕ � 

� .�  Σιξ2ανγλε χρψσ ταλ 
Ω = Ω � 

(�) [ Υ�  ♥ Ω � 
(�) ≈ Υ�  ♥ 

Ω � 
(�) ≈ Υ� �Υ�  ♥ Ω � 

(�) ≈ Υ� �Υ�  

���� 

⋅∪⊕  ⊕ 

Υ� ,� = 
χ �� 

(Κ � ,� − χ �� − χ �� ) 
� + �χ �� 

� 
≅

   [ � ,� , 
Κ � ,� − χ �� − χ �� 

χ �� 
,� ,� ,�] × 

Υ� = 
� 

� 
[ � , − � ,� ,� ,� ,�] × 

Υ ι � Ν ι , ι = � ,� ,� 

���� 

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



Κ � ,� = 
χ �� + χ �� + χ �� 

� 
+

  ( 
χ �� + χ �� − χ �� 

� 
) � + �χ �� 

� 

Κ � = χ �� − χ �� , Κ � = χ �� 

Β � ,� = 
χ �� 

� 

(Κ � ,� − χ �� − χ �� ) 
� + �χ � �� 

Β � = 
� 

� 
, Β � = 

� 

� 

(��) 

Κ ιΒ ι ♦ 
� 
 ε ι 

3 ( ξ , τ) = Θ ε 
& 3 
ι ( ξ , τ)

 (ι = � ,�) (��) 

Κ � Β � ♦ 
� 
 ε � 

3 ( ξ , τ) = Θ ε 
& 3 
� ( ξ , τ) (��) 

Κ � Β � ( ♦ 
� 
 + � 9 �� ) ε � 

3 ( ξ , τ) = Θ ε 
& 3 
� ( ξ , τ) 

(��) 

⋅∪⊕  ⊕ ♦ 3  ⊃ ← ℑ∠ ⊂ℑ℘ ⊕ ∉∠ ⊕  ℑ  ∉∉∅ ⋅∉ ⊗ ⊃⊆⊕∈2 
 ⊃ ∉∈ � 

ε 3 � ,� = 
χ �� 

(Κ � ,� − χ �� − χ �� ) 
� + �χ �� 

� 
≅ 

[ ε �� + ε �� + ( 
Κ � ,� − χ �� − χ �� 

χ �� 
) ε �� ] 

(��) 

ε � 
3 = 

� 

� 
(ε �� + ε �� ) 

� + ε �� 
� (��) 

ε � 
3 = 

� 

� 
ε �� 

� + ε �� 
� (��) 

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

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

⋅ℑ√⊕� 

6  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

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

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

 ⊕  ∏ ⊂  � 

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

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

 ∏ℜ  ∠ℑ ℘ ⊕ � 

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

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

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

ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∏ℜ  ∠ ℑ ℘ ⊕� 

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

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

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

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

⋅ℑ√⊕ ⊃ ∈ ℑ∈⊃  ∉  ∉∠ ⊃ ℘ℜ ∉⊗ ∧ � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ×∪∉⊆ ∉ • �← ∉ ⊗ ↔ ⊕ ⊂√⊃ ∈� � °∪ ⊃ ⊂ × ℑ∈ ″ ≥∉℘����� � 

��� ���� � ��� � 

�  ×∪∉⊆ ∉ • �← ∉ ⊗ ↔ ⊕ ⊂√⊃ ∈� �♥∈ �∞∈℘ ∧℘ ⊂∉∠ ℑ ⊕ ⊗ ⊃ ℑ ′ ⊃  ℑ∈2 
∈⊃ ℘ ℑ����� �� ���� � ��� � 

�  ≤∪⊕ ∈ ≥∪ ℑ ∉ ⊃ ∈∩� ϒ℘  ℑ ↑⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� ���� � �� 

��� ���� � ��� � 

�  ″ ∧℘ ∪ ⊂⊕⋅ ⊄ ⊃♠�° ⊃ ⊄ ⊂ ↑ ℑ ↑ ⊕ ⊄∪����� ������ ���� � 

��� � 

�  ≤∉⋅⊃ ∈ ≥ ≤ ℑ∈⊗ ↑ ⊕ ∪  ℑℜ ℑ⊗ ⊃ ↑ ↑ �♠ ↑⊕ ℘ ∪ °∪∧≥∉ ⊂ ⊃ ⊗ � 

���� ������ ����� � ���� � 

�  ♣∏ ∉ ≥∪ ℑ ∉∪∏ ℑ� ≤∪ ⊃ ∈⊕  ⊕♠ ϒ∠∠ ⊂ ↑⊕ ℘ ∪����� ������ � 

�� � �� � 

�  ♣∏ ∉ ≥∪ℑ ∉∪∏ ℑ�♠ ≤⊕ ∈≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ����� � 

����� ���� � ��� � 

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

�≥∏ ∠∠ ⊂� �� �� � � � 

�  ≥∪ ⊃″ ∉∈∩ ετ αλ. ≤∪ ⊃ ∈⊕  ⊕♠ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂����� � 

���� ��� � ��� � 

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

���� ��� � �� � 

Αππενδιξ Α 

Προοφ οφ Ειγεν Ελαστιχ ∆ψναµιχσ 

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

Ρ = Χε �ϒ�� 

∃ Ρ = Θ ∃ ττ ε �ϒ�� 

← ⊕  Ρ � Κ ΑΥ�⊃ ∈ ⋅∪ ⊃ ℘ ∪ Α⊃ ℑ ⊃ ⊆⊕ 2 ∠ℑ ℘ ⊕ √ℑ  ⊃ 2 
ℑℜ ⊂⊕� Υ⊃ ℑ∈ ∏∈⊄∈∉⋅∈ √⊕ ℘  ∉�ℑ∈⊗ Κ⊃ ℑ∈ ∏∈2 
⊄∈∉⋅∈ ℘ ∉∈  ℑ∈ � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ∩ ⊕∈⊕  ℑ ⊂ ⊃ ∨⊕⊗ 

♦∉∉⊄⊕ . ⊂ℑ⋅ �⊃ ∅ ε � ΑΥ , Κ ℑ∈⊗ Υ ⊆∏  ℜ ⊕ 

∈∉∈∨⊕  ∉ ∉ ⊂∏  ⊃ ∉∈∉∅∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ � 

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



( Χ − Κ ) ) Υ � � �ϒ�� 

♥ ⊃  ⊕ ⊕∈  ∪ℑ Κℑ∈⊗ Υ ℑ  ⊕⊕ ⊃ ∩⊕∈√ℑ ⊂∏ ⊕ℑ∈⊗⊕ ⊃ ∩ ⊕∈2 
√⊕ ℘  ∉∉∅ ∪⊕⊕ ⊂ℑ   ⊃ ℘℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈⊆ℑ   ⊃ ¬ Χ. ≥∉ ⋅⊕ 

∩⊕  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈� 

ΧΥ ι = Κ ιΥ ι   (ι = � ,� , , , �) (ϒ�) 

Χ5 � 5 + (ϒ�) 

Χ � 5 + 5 − � = 5 + 5 × (ϒ�) 

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

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

⋅∪ ⊃ ℘ ∪⊃  ∪⊕∉  ∪∉∩ ∉∈ℑ ⊂∉∈⊕� 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩ ∪⊕   ⊕  √⊕ ℘  ∉ Ρ � Κ ΑΥ ℑ∈⊗ 
   ℑ ⊃ ∈ √⊕ ℘  ∉ ε � ΑΥ ⊃ ∈ ∉  ∪⊕ ⊗∧∈ℑ⊆⊃ ℘ ℑ ⊂ ∞∇∈ � 

�ϒ�� � ⋅⊕∪ℑ√⊕ 

∃(ΑΥ) = 
Θ ∃ ττ 
Κ 

(ΑΥ� � Α�� 

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

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

(∃ − Γ Ι)(ΑΥ� � � �ϒ�� 

× ℑ∈ ∠ ∉ ⊃ ∈∩ ∞∇∈ � �ϒ�� � • ⊕∪ℑ√⊕� 

ΑΥ 
× �∃ − Γ Ι) = � �ϒ�� 

⋅∪⊕  ⊕ Α℘ ℑ∈ ∈∉ℜ ⊕∨⊕  ∉�∉ ∪⊕  ⋅⊃  ⊕� ∪⊕  ⊕ ⋅⊃ ⊂ ⊂ 

ℜ ⊕∨⊕  ∉ ⊕  ∠ ∉∈ ⊕� ∉� ⋅⊕∪ℑ√⊕ 

Υ 
× �∃ � Γ Ι� � � �ϒ��� 

♥ ⊃  ⊕ ⊕∈ ∅  ∉⊆ ∞∇∈ � �ϒ���  ∪ℑ  Γ � Θ ∃ ττ / Κℑ∈⊗ 

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

⊆ℑ  ⊃ ¬ ∃ ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ �′⊕ ℘ ℑ∏  ⊕ Υ⊃  ∪⊕ℜℑ  ⊃ ℘√⊕ ℘ 2 
 ∉∉∅ ∪⊕ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∏ℜ  ∠ℑ ℘ ⊕∉∅⊕ ⊂ℑ   ⊃ ℘ℜ∉⊗ ∧ �⊃ ∅ 

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

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

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

ƒ ∉⊆ ∞∇∈ � �ϒ��� � ⋅⊕∉ℜ  ℑ ⊃ ∈  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ 

⊕∇∏ ℑ  ⊃ ∉∈� 
∃Υ ι = ΓΥ ι   (ι = � , � , , , �) �ϒ��� 

∃5 = 5 # �ϒ��� 

∃ � 5 # 5 �� � 5 # 5 Τ �ϒ��� 

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

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

⋅⊕∪ℑ√⊕ 

5 × Ρ � Θ ∃ ττ # 
� � 5 × ε �ϒ��� 

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

Ρ 3 = 5 × Ρ �ϒ��� 

ε 3 = 5 × ε �ϒ��� 

⋅∪⊕  ⊕ Ρ 3 ℑ∈⊗ ε 3 ℑ  ⊕ ∪⊕ ⊆∉⊗ ℑ ⊂    ⊕  √⊕ ℘  ∉ 

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

∞∇∈ � �ϒ��� ℜ ⊕ ℘ ∉⊆⊕ � 

Ρ 3 = Θ ∃ ττ # 
�� ε 3 �ϒ��� 

∉ 

# Ρ 3 = Θ ∃ ττ ε 
3 �ϒ��� 

″ ⊕⋅ ⊃  ⊃ ∈∩ ∞∇∈ �� ϒ��� ⊃ ∈  ∪⊕ ∅∉⊆ ∉∅ ℘ ∉⊆∠ ∉2 
∈⊕∈ � 

Γι Ρ 
3 
ι = Θ ∃ ττ ε 

3 
ι

 (ι = � , � , , , Μ) (ϒ��) 

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

ℑ∈⊃  ∉  ∉∠ ⊃ ℘ ∏ ℜ  ∠ℑ ℘ ⊕ � 

∝ ⊃ ∈∩  ∪⊕ ⊆∉⊗ ℑ ⊂ ♦∉∉⊄⊕.  ← ℑ⋅ � ∞∇∈ � 

�ϒ��� ℜ ⊕ ℘ ∉⊆⊕� 

Γι Κ ι ε 
3 
ι = Θ ∃ ττ ε 

3 
ι

 (ι = � , � , , , Μ) (ϒ��) 

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

⊕∇∏ ℑ  ⊃ ∉∈ � 

(Εδιτεδ βψ Ηε Ξυεφενγ) 

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


