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Τηερµ οδψναµιχσ οφ µ αρτενσ ιτετρανσφορµ ατιον ηψστερεσ ισιν 

Νι2Τι σηαπε µεµ ορψ αλ λοψσ 
≠ 

♠ ♥ϒ ⁄ ⊃ �贾  堤� � �� � ♦ ϒ→ ↑⊃ ∈∩�韩  明� � �← ♥∝ • ⊕∈2¬ ⊃ �刘文西� � � 

• ϒ→♣ ⁄⊕ 2∅ℑ�王德法� � �⁄↓→♣ ≡∪ ⊃ 2∨∪∉∈∩�董治中� � 

1 . Χολ λεγε οφ Ματεριαλσ Σχιενχε ανδ Ενγινεερινγ , 

Τιανϕ ιν Υνιϖερσιτψ, Τιανϕ ιν 300072 , Π . Ρ . Χηινα ; 

2 . ∆επαρτµεντ οφ Φυνδαµ ενταλ Συβϕ εχτσ , 

Τιανϕ ιν Ινστιτυτε οφ Υρβαν Χονστρυχτιον , Τιανϕ ιν 300381 , Π. Ρ . Χηινα 

Αβσ τραχτ : ϒ  ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ⊆⊕  ∪∉⊗∉∈ ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∪∧  ⊕  ⊕  ⊃ ∉ ∅ ∪ ⊕ ⊆∉⊕ ⊂ℑ   ⊃ ℘⊆ℑ   ⊕ ∈ ⊃  ⊕  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ 

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

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

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

→ ⊃ 2×⊃ 2→ ℜℜ ℑ  ⊕ ⊗ℑ ⊂ ⊂∉∧ ∪ ℑ∈  ∪∉ ⊕∉∅ → ⊃ 2×⊃ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧� 

Κεψ ωορδσ:  ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ � ∪ ⊕ ⊆∉⊕ ⊂ℑ   ⊃ ℘⊆ℑ   ⊕ ∈ ⊃  ⊕� ⊕⊆∠ ⊕  ℑ  ∏  ⊕∪∧  ⊕  ⊕  ⊃ � → ⊃ 2×⊃ℑ ⊂ ⊂∉∧ ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

→ ⊃ 2×⊃ ℑ∈⊗ → ⊃ 2×⊃ 2→ ℜ  ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ ℑ  ⊕ 

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

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

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

∅∉⊆⊕  ≈� ∗ � � ƒ ∉⊆  ∪⊕ √⊃ ⊕⋅ ∠∉ ⊃ ∈∉∅ ∪⊕    ∏ ℘  ∏  ⊕� 

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

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

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

∪∧  ⊕  ⊕  ⊃ ⊃ ∏∈℘ ⊂⊕ ℑ ∅∉→ ⊃ 2×⊃ ∪ℑ∠⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧� 
×∪⊕ ∠∏  ∠∉ ⊕ ∉∅  ∪⊕ ∠  ⊕  ⊕∈ ⋅∉ ⊄ ⊃  ∉ ℑ∈ℑ ⊂∧∨⊕  ∪⊕ 

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

⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧⊗ ⊕  ⊃ ∩∈ � 

2  ΤΗΕΡ ΜΟ∆ΨΝΑΜΙΧ ΠΡ ΕΣΕΝΤΑΤΙΟΝ ΟΦ 

ΤΗΕΡ ΜΟΕΛΑΣΤΙΧ ΜΑΡΤΕΝΣΙΤΙΧ ΤΡ ΑΝΣ2 
ΦΟΡ ΜΑΤΙΟΝ 

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

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

∃ Γ ∠� ⊆ � ∃ Γ ∠� ⊆ ℘ � ∃ Ε ∠� ⊆ ⊕ � ∃ Ε ∠� ⊆ ⊃ ��� 

∃ Γ ⊆ � ∠ � ∃ Γ ⊆ � ∠ 
℘ � ∃ Ε ⊆ � ∠ 

⊕ � ∃ Ε ⊆ � ∠ 
⊃ ��� 

⋅∪⊕  ⊕ ∃ Γ ℘ � ∃ Η � Τ∃ Σ �⊃  ∪⊕℘ ∪ℑ∈∩⊕⊃ ∈℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

∅  ⊕ ⊕⊕∈⊕  ∩∧ ℑ   ∉℘ ⊃ ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩  ℑ∈ 2 
∅∉⊆ℑ  ⊃ ∉∈� ∃ Ε ⊕ � ∃ Ε � ⊕ � ∃ Ε ⊕ � φ⊆ � � ∃ Ε 

� 
⊕ ⊃   ∪⊕ 

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

⊆ℑ   ⊕∈ ⊃  ⊕ℑ∈⊗ ∃ Ε ⊕ � φ⊆ �  ∪⊕℘ ∪ℑ∈∩ ⊕⊃ ∈ √∉ ⊂∏⊆⊕⊕ ⊂ℑ   ⊃ ℘ 

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

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

⊃ ∈ ⊕  ∅ℑ ℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈ ⊆ℑ   ⊕∈ ⊃  ⊕ℑ∈⊗∠ℑ  ⊕∈∠∪ℑ  ⊕ �♥⊃  

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

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

∃ Ε ∠� ⊆ ⊃ � ∃ Ε ⊆ � ∠ 
⊃ � ∃ Ε ⊃ � � � 

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

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ  Μ   ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ∞∇���� ℘ ℑ∈ ℜ ⊕ 

⋅ ⊃   ⊕∈ ℑ  

∃ Γ ∠� ⊆ Μ 
 

� ∃ Γ ∠� ⊆ ℘� Μ 
 
� ∃ Ε ∠� ⊆ ⊃ � ∃ Ε ∠� ⊆ ⊕� Μ 

 
� � ��� 

≥⊃ ∈℘ ⊕ 

∃ Γ ∠� ⊆ ℘� Μ 
 
� ∃ Η ∠� ⊆ � Μ  #∃ Σ ∠� ⊆ ��� 

 ∉ 

Μ  � 
∃ Η ∠� ⊆ � ∃ Γ ∠� ⊆ ℘� Μ 

 

∃ Σ ∠� ⊆ 

� 
∃ Η ∠� ⊆ � ∃ Ε ∠� ⊆ ⊃ � ∃ Ε ∠� ⊆ ⊕� Μ 

 

∃ Σ ∠� ⊆ 
��� 

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

Α  � 
∃ Η ⊆ � ∠ � ∃ Γ ⊆ � ∠ 

℘� Α 
 

∃ Σ ⊆ � ∠ 

� 
∃ Η ⊆ � ∠ � ∃ Ε ⊆ � ∠ 

⊕� Α 
 
� ∃ Ε ⊆ � ∠ 

⊃ 

∃ Σ ⊆ � ∠ 
��� 

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

 ∪⊕ ⊆∉⊕ ⊂ℑ   ⊃ ℘ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊕¬2 

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

≠ Ρεχε ιϖεδ δατε : ↑ ℑ ∧ � �� ����� �αχχεπτεδ δατε : ≥⊕ ∠� � �����



∠  ⊕   ⊕⊗ℑ  

Α  � Μ  � 
�∃ Ε ⊃ � ∃ Ε 

∠� ⊆ 
⊕� Μ 

 
� ∃ Ε ⊆ � ∠ 

⊕� Α 
 

� ∃ Σ 
��� 

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

 
�⊃  ∪⊕ ⊕ 2 

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

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

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

⊕� Α 
 
�⊃  ∪⊕∉∈⊕ 

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

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

ℜ ∧ ∃ Ε   ℑ∈ 
⊕ � ∪⊕ ∉ ∪⊕ ⊃  ⊕ ⊂ℑ  ⊕⊗  ∉  ∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ 

 ⊕⊆∠⊕  ℑ  ∏  ⊕ℑ ⊕¬∠  ⊕   ⊕⊗ ℜ∧ ∃ Ε  ⊕⊆∠ 
⊕ � ×∪⊕℘ ∪ℑ∈∩ ⊕⊃ ∈ 

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

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

∞∇� ��� ℘ ℑ∈ ℜ ⊕ ⊕⋅ ⊃   ⊕∈ ℑ  

Α  � Μ  � 
�∃ Ε ⊃ � ∃ Ε 

  ℑ∈ 
⊕ 

� ∃ Σ 
��� 

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

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

⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∃ Ε   ℑ∈ 
⊕ � ϒ∠∠ ⊂∧⊃ ∈∩ ∪⊕∅∉ ⊂ 2 

⊂∉⋅⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ≈� � ∃ Σ � � � ∃ Ε   ℑ∈ 
⊕ � � � ⋅⊕ ℘ ℑ∈ 

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

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

3  ΕΣΤΙΜΑΤΙΟΝ ΟΦ ΕΛΑΣΤΙΧ ΕΝΕΡ ΓΨΙΝ Νι2Τι2 
Νβ ΒΑΣΕ∆ ΑΛΛΟΨΣ 

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

≈�� 

∃ Ε ⊕ = − 
�

� Θ Θ Ρ 
 
ιϕ Ε 

 
ιϕ ⊗ς/ ς − 

� 

Θ Θ (Ρ ιϕ + Ρ 
⊗ 
ιϕ ) Ε 

 
ιϕ ⊗ς/ ς ��� 

⋅∪⊕  ⊕ Ρ ⊃ ⊇ � Ρ 
⊗ 
ιϕ ℑ∈⊗ Ρ 

 
ιϕ ℑ  ⊕ ∪⊕ℑ∠∠ ⊂ ⊃ ⊕⊗   ⊕  � ∪⊕⊃ ∈2 

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

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

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

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

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

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈    ℑ ⊃ ∈ �⊕¬∠  ⊕   ⊕⊗ℑ ∃ Ε 

⊕ �♥℘ ℑ∈⊃ ∈∅ ⊂∏ 2 

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

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

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

×∪⊕⊕ ⊂ℑ   ⊃ ℘   ⊕  ∅ ⊃ ⊕ ⊂⊗ ⊆ℑ∧ ℜ ⊕℘ ℑ∏  ⊕⊗ℜ ∧  ∪⊕⊂ℑ  2 

 ⊃ ℘ ⊕ ⊆⊃  ∅ ⊃ ℑ∈⊗ ∪⊕ ∪⊕ ⊆ℑ ⊂ ⊆⊃ ⊆ℑ  ℘ ∪ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ ⊆ℑ 2 
  ⊃ ¬ ℑ∈⊗ ∪⊕ Β 2→ℜ∠ℑ   ⊃ ℘ ⊂⊕ ⊃ ∈ → ⊃ 2×⊃ 2→ℜℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧� 

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

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

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

Ρ ⊗ ιϕ �℘ ∉∈ ⊕ ∇∏ ⊕∈ ⊂∧ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∪ℑ ∉∅ ∃ Ε ⊗ ⊕ � ×∪⊕∉℘ ℘ ∏  2 
 ⊕∈℘ ⊕ ∉∅  ∪⊕ ⊆ℑ ⊂ ⊂∧ ⊃ ∈⊗∏ ℘ ⊕⊗ ⊆ℑ   ⊕∈ ⊃  ⊕ ⋅⊃ ⊂ ⊂ ∠  ∉⊗∏ ℘ ⊕ 

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

 ∪⊕℘ ∪ℑ  ℑ ℘  ⊕ ∉∅ ∃ Ε ⊕ �♥∈ ∩ ⊕∈⊕  ℑ ⊂�∃ Ε 

⊕ ⋅⊃ ⊂ ⊂ℜ ⊕ℑ∠∉ ⊃ 2 

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

∠ ⊕∈⊗ ⊃ ∈∩∉∈ ∪⊕℘ ∪ℑ  ℑ ℘  ⊕ ∉∅ Ρ ⊗ ιϕ � ƒ∉→ ⊃ 2×⊃ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ 2 
⊂∉∧ ⋅⊃  ∪∉∏ ℑ∈∧ ⊗ ⊕ ∅ ⊕ ℘ � Ρ ⊗ ιϕ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧  ⊕∈⊗  ∉ ℜ ⊕∨⊕ 2 
 ∉�ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩ ⊂∧ ∃ Ε ⊗ ⊕ ⊃ ∨⊕  ∉�∉∈⊂∧ ∃ Ε ⊕ ℘ ℑ∈ ⊆ℑ⊄⊕℘ ∉∈2 
  ⊃ ℜ∏  ⊃ ∉∈ ∉  ∪⊕⊕ ⊂ℑ   ⊃ ℘⊕∈⊕  ∩∧ � ∉ ∃ Ε  � ∃ Ε 


⊕ � ƒ∉ 

→ ⊃ 2×⊃ 2→ ℜ ℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧� ∪∉⋅⊕ √⊕ � ∪⊕ Β 2→ ℜ ∠ ℑ   ⊃ ℘ ⊂⊕  

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

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

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

4  ΕΣΤΙΜΑΤΙΟΝ ΟΦ ΧΟΝΣΥΜΕ∆ ΕΝΕΡ ΓΨ ΙΝ 

Νι2Τι2Νβ ΒΑΣΕ∆ ΑΛΛΟΨΣ 

×∪⊕  ⊕⊃ ∈∉ ∪⊕ ⊆ℑ ⊂ ⊆⊃ ⊆ℑ  ℘ ∪   ⊕  ⊃ ∈ → ⊃ 2×⊃ℜ ⊃ 2 
∈ℑ  ∧ ℑ ⊂ ⊂∉∧⊗∏ ⊕ ∉ ℜ ⊕ ⊃ ∈∩ℑ ⊃ ∈∩ ⊂⊕ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ � ♦∉⋅2 
⊕ √⊕ �∅∉→ ⊃ 2×⊃ 2→ℜℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧� ∪⊕ ⊆ℑ   ⊃ ¬ ∏ ℜ ⊇ ⊕ ℘  ⊕⊗ 

 ∉ ℑ∈⊃ ∈ ⊕  ∈ℑ ⊂   ⊕  ⊕¬∪ ⊃ ℜ ⊃  ℑ∈ ⊕∈ ∪ℑ ⊂∠∧ ∃ Η Ρ ⊗ ⊃ ∅ ∅ ⊕  2 
⊕∈∅  ∉⊆  ∪ℑ ∉∅ ∪⊕∏∈   ⊕   ⊕⊗ℑ ⊂ ⊂∉∧ ⊗∏ ⊕ ∉ ∪⊕∠  ⊕  2 
⊕∈℘ ⊕∉∅ ∪⊕ ∪⊕ ⊆ℑ ⊂ ⊆⊃ ⊆ℑ  ℘ ∪   ⊕  ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊆ℑ 2 
  ⊃ ¬ℑ∈⊗ ∪⊕ Β 2→ℜ∠ℑ   ⊃ ℘ ⊂⊕ � ϒ∈ ⊕¬℘ ⊕  ⊕∈ ∪ℑ ⊂∠∧ ∃ Η 

¬ 

℘ ℑ∈ ℜ ⊕⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  ≈� ∃ Η ¬ � ∃ Η � ∃ Η Ρ � 
• ⊃  ∪ ∪⊕ ℑ⊆⊕ ⊗ ⊕⊗∏ ℘  ⊃ ∉∈  ∪⊕⊕¬℘ ⊕  ⊃   ⊕√⊕   ⊃ ℜ ⊂⊕ 

⊕∈⊕  ∩∧⊃ ∈ → ⊃ 2×⊃ 2→ℜℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧ ⊆ℑ∧ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℜ∧ 

∃ Η ¬ ∅  � ∃ Η 
¬ � ∃ ¬  ⊕ ⊂ � ⋅∪⊕  ⊕ ∃ Η ¬  ∅  ℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℑ ℘ 2 

℘ ∉ ⊗ ⊃ ∈∩ ∉ ″ ⊕ ∅� ≈� � ≥∉ ⋅⊕℘ ℑ∈ ∉ℜ  ℑ ⊃ ∈  ∪⊕℘ ∉∈ ∏⊆⊕⊗ 

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

ƒ⊃ ∩� � � 

Φ ιγ .1  ≤∉∈ ∏⊆⊕⊗⊕∈⊕  ∩∧ ⊗ ∏  ⊃ ∈∩ 

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

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

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

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

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

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

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



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

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

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

∅∉→ ⊃ �� ×⊃ �� → ℜ � � → ⊃ �� ×⊃ �� →ℜ � ∂ ℑ∈⊗ → ⊃ �� ×⊃ �� →ℜ � ≡ 

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

∅∉→ ⊃ 2×⊃ℑ ⊂ ⊂∉∧⊃ ∉∈⊂∧ �� ∗ �� ↔� 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

 ∪ℑ∈ → ⊃ 2×⊃ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ↑ ⊕ ⊂  ∉∈ ↔→ℑ∈⊗ ↑⊕  ℘ ⊃ ⊕ ↓ �×∪ ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ 

→ ⊃ ×⊃ 2ℜ ℑ  ⊕ ⊗ ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ ≈♠  � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂����� � 

�� ���� ∗ ��� � 
≈�  ← ∉ℜ∉⊗ ∧∏⊄ ∂ ϒ ℑ∈⊗ ↑ ⊕ ⊗∧∏⊄∪ ↑ ↑ �≤∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉ ∅ ∪ ⊕ 

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

≈♠  � ↑⊕  ℑ ⊂ ⊂∉ ∅ ⊃ ∨ ⊃ ⊄ℑ����� ��� ��� ∗ �� � 
≈�  ≠ ϒ→♣ ♠ ♦ ℑ∈⊗≥⊃ ⊆∠  ∉∈ ♠ • �≥  ⊕   2⊃ ∈⊗ ∏ ℘ ⊕ ⊗  ℑ∈ ∅∉ ⊆ℑ 2 

 ⊃ ∉∈ ℑ∈⊗ ∏ ∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧⊃ ∈ → ⊃ 2×⊃ 2→ ℜℑ ⊂ ⊂∉∧≈♠  �♠ ∉∏  ∈ℑ ⊂⊗ ⊕ 

°∪∧ ⊃ ∇∏ ⊕  ����� �� �℘ � ∗ ��� � 
≈�  ≠ ϒ →♣ ♣ ♠�÷♥∞ ←≠ � ♦ ∝ • ≠ �⊕ ℑ ⊂�∞∅ ∅ ⊕ ℘ ∉ ∅ℑ∈∈⊕ ℑ ⊂2 

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

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

��� ��� � 

≈�  ≠ ϒ →♣ ♣ ♠ℑ∈⊗ ♦ ϒ ↓ ≥ ↑ ���� ε ⊃  ∉ ∪ ⊕ ⊆ℑ ⊂ ⊕ ℘  ⊃ ∉∈ ∉ ∅ 

×⊃ 2→ ⊃ 2→ ℜ ⊕  ∈ℑ  ∧  ∧  ⊕⊆ ≈♠  � × ℑ∈→ ∉∈∅ ⊕   ∉∏  ↑⊕ ≥∉℘ 

≤∪ ⊃ ∈ℑ����� �� ���� � 

≈�  ≥ℑ ⊂∨ℜ  ⊕ ∈∈⊕  ″ ♠ℑ∈⊗ ≤∉∪ ⊕ ∈ ↑ � ↓∈  ∪ ⊕ ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘  

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

↑ ⊕  ℑ ⊂ ⊂����� ��� ���� � 

≈�  ↑ℑ  ⊃⁄ ℑ∈⊗ ⁄∉∏ ∈⊗ ⁄ ≤ � → ⊃ ×⊃ℑ∈⊗ → ⊃ ×⊃ 2×⊃ ≤ ℘ ∉⊆∠∉ ⊃  ⊕ � 

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

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

≈�  ↓  ⊃ ∈ ♠ℑ∈⊗ °⊂ℑ∈⊕  ϒ � ×∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ℑ∈ℑ ⊂∧ ⊃ ∉ ∅ ∪⊕  2 
⊆ℑ ⊂ ⊆⊕ ℑ  ∏  ⊕⊆⊕ ∈ ⊃ ∈  ∪ ⊕ ⊆∉⊕ ⊂ℑ   ⊃ ℘ ⊆ℑ   ⊕ ∈ ⊃  ⊃ ℘  ℑ∈ ∅ ∉ 2 
⊆ℑ  ⊃ ∉∈≈♠  � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂����� ��� ����� � 

≈�  ← ♥∝ ≠ ℑ∈⊗ ↑℘ ≤∉⊆⊃ ℘ ⊄ ° ♣ � ≤ ⊃  ⊕  ⊃ ℑ ∉ ∅  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ 

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

♠ ♥↑ ����� ��� ���� � 

≈��  °ℑ  ∉∉ ∞�′ℑ  ℜ ⊕ ° � ∞ℜ ⊕  ∪ ℑ  ⊗ ϒ �⊕ ℑ ⊂�♥∈ ⊕  ∈ℑ ⊂   ⊕   

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

°∪∧ ⊃ ∇∏ ⊕  ����� �� �℘ � ∗ �� � 

(Εδιτεδ βψ ΠΕΝΓ Χηαο2θυν) 

# � � � # ∂ ∉ ⊂1��  λ 1�    ×∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ ∉∅ ⊆ℑ   ⊕∈ ⊃  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∪∧  ⊕  ⊕  ⊃ ⊃ ∈ → ⊃ 2×⊃ℑ ⊂ ⊂∉∧


