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Τηερµ οδψναµιχσ οφ εφφεχτ οφ µ οδιφιχατιον ον 

µιχροστρυχτυρε οφ Αλ 2Σι αλ λοψ µελτ 
≠ 
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1 . ∆επαρτµεντ οφ Μεχηανιχαλ Ενγινεερινγ , Τσινγηυα Υνιϖερσιτψ, 

Βειϕ ινγ 100084 , Π . Ρ . Χηινα ; 

2 . Σχηοολ οφ Ματεριαλ σ Σχιενχε ανδ Ενγινεερινγ , Ηαρβιν Ινστιτυτε οφ Τεχηνολογψ, 

Ηαρβιν 150001 , Π. Ρ . Χηινα 

Αβσ τραχτ : ×∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘⊂ℑ⋅ ∉∅⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈ ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ ⊂⊕⊆⊕ ∈ℑ∈⊗ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂ ∪ℑ ℜ ⊕ ⊕ ∈ ℑ∈ℑ ⊂∧∨⊕ ⊗�ℑ∈⊗ ∪⊕ 

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

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

Κεψ ωορδσ: ϒ⊂ 2≥⊃ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂  � ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ � ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

↑ ∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅∠∪ℑ  ⊕≥⊃∪ℑ ℜ ⊕ ⊕∈ ∏  ⊕⊗ ⋅⊃ ⊗ ⊕ ⊂∧ ℑ  

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

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

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

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

⊂ℑ⋅ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ ⊂⊕⊆⊕∈ℑ∈⊗ ∪⊕ ⊆⊕ ⊂  � 

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

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

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

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

 ⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

2  ΤΗΕΡ ΜΟ∆ΨΝΑΜΙΧ ΑΝΑΛΨΣΙΣ 

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

≥″ ↓ �≥∪∉ ″ ℑ∈∩⊕ ↓ ⊗ ⊕  � ℑ  ⊕ ℑ ⊕¬ ⊃   ⊃ ∈∩⊃ ∈  ∪⊕ ⊆⊕ ⊂  

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

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

⊃  ≈� ∗ � � ×∪⊕ ≥″ ↓ ℑ  ⊕ ℑ⊃ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ ℜ∧   ℑℜ ⊃ ⊂ ⊃  ∧ � 

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

 ⋅⊕ ⊕∈ ∪⊕ ≥″ ↓ ℑ  ⊕ ℑ ℘ ℑ∈ ∉∈⊂∧ ∉℘ ℘ ∏  ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ 
≈� � � � 

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

⊆⊕ ⊂  �ℑ∈⊗⊃ ∪ℑ ℑ ⊕ ℑ ℘  ⊃ ∉∈ ⋅⊃  ∪ℑ∈∧ ℑ  ∉⊆ ⊃ ∈ ∪⊕≥″ ↓ 

ℑ  ⊕ ℑ� ∪⊕  ⊕∅∉⊆ℑ∈ ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ⊕∈ ⊃  ∧ ∉∅ �ϒ � ↑ ↓� 

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

≥″ ↓ ⋅⊃ ⊂ ⊂ℑ ∅ ∅ ⊕ ℘  ⊃   ⊃ ∨⊕ℑ∈⊗  ℑℜ ⊃ ⊂ ⊃  ∧ � 

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

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

ϒ ν � ↑ ↓ ψ ϒ ν � � � �ϒ � ↑ ↓� 
{ ��� 

�ϒ � ↑ ↓� { ψ ϒ � ↑ ↓ � ��� 

∉ 

�ϒ � ↑ ↓� { ψ ϒ ↑ ↓ ��� 

⋅∪⊕  ⊕ ϒ ⊃  ∪⊕ ℑ  ∉⊆ ⊃ ∈ ≥″ ↓ � { ⊃  ∪⊕ ℑ ℘  ⊃ √ℑ  ⊕⊗ 

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

♥∅ ∪⊕ℑ  ∉⊆ ∉∅ ↑ ↓ ⊕¬ ⊃   ⊃ ∈ ⊆⊕ ⊂  ⊃ ∈∅∉⊆ ∉∅ℑℜ ⊃ ∩ 

⊆∉ ⊂⊕ ℘ ∏ ⊂⊕�⊃ ⊃  ⊆ℑ  ⊄⊕⊗ ⋅⊃  ∪ ↑ ↓ π �  ∪⊕∈  ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ 

℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℑ  

ϒ ν � ↑ ↓ π ψ ϒ ν � � � ↑ ↓ π � � � �ϒ � ↑ ↓� 
{ ��� 

�ϒ � ↑ ↓� { ψ ϒ � � ↑ ↓ � ��� 

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

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

∅  ⊕ ⊕ℑ  ∉⊆ ∉∅ ϒ ℑ∈⊗ ↑ ↓ � ϒ⊂ ⊂ ∉∅ ∪⊕  ⊕⊗ ⊕∠⊕∈⊗∉∈  ∪⊕ 

ℜ ∉∈⊗ ⊃ ∈∩⊕∈⊕  ∩∧ ℜ ⊕  ⋅⊕ ⊕∈ ϒ ℑ∈⊗ ↑ ↓ ℑ  ∉⊆⊃ ∈ ∪⊕ ⊆⊕ ⊂  � 

⋅∪ ⊃ ℘ ∪⊃  ⊕ ⊂ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ↑ ↓ � 

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

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

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

⋅⊃ ⊗ ⊕ ⊂∧ ∏  ⊕⊗ ∉  ∏⊗ ∧ ℑ∈⊗ℑ∈ℑ ⊂∧∨⊕ ∪⊕ℑ ⊂ ⊂∉∧  ∉ ⊂∏  ⊃ ∉∈ ≈� � 

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

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

≠ Φουνδατιον ιτεµ : ° ∉ ⊇ ⊕ ℘  ∏∠∠ ∉  ⊕ ⊗ℜ∧  ∪ ⊕ ≥∠ ⊕ ℘ ⊃ ℑ ⊂ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ∪ ⊕ ≥ ℑ  ⊕ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∅ ∉↓√⊕   ⊕ ℑ  ″ ⊕  ∏  ∈⊕ ⊕  

Ρεχε ιϖεδ δατε : ↑ ℑ ∧ �� ����� �αχχεπτεδ δατε : ♠∏ ⊂� �� �����



⊆⊃ ¬ ⊃ ∈∩∅  ⊕ ⊕⊕∈⊕  ∩∧ ∃ Γ 
↑ ∉∅ ∉ ⊂∏  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ 

ℜ ∧  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩∅∉⊆∏ ⊂ℑ� 

∃ Γ ↑ � ∃ Γ ⊃ ⊗ � Γ Ε ⊕ 
� Ρ Τ� Ξ ϒ ⊂∈ Ξ ϒ � Ξ ′ ⊂∈ Ξ ′ � � Ρ ΤΑΞ ϒ Ξ ′ 
� Ρ Τ� Ξ ϒ ⊂∈ Ξ ϒ � Ξ ′ ⊂∈ Ξ ′ � � ΚΞ ϒ Ξ ′ ��� 

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

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

 ∉ ⊂∏  ⊃ ∉∈ � 

↓∈ ∪⊕ ℜ ℑ  ⊃ ∉∅∅∉⊆∏ ⊂ℑ ��� �ℑ ∠ ∉ ⊃ ∈χ � ℘ ℑ∈ ℑ ⊂ 2 

⋅ℑ∧ℜ ⊕∅∉∏∈⊗⊃ ∈ ∃ Γ ↑ � Ξ ′ ∅ ⊃ ∩∏  ⊕ ∉∅  ⊕∩∏ ⊂ℑ  ∉ ⊂∏ 2 
 ⊃ ∉∈ ≈� � 

5 � Γ/ 5 χ � � = � 

♥∈⊂∉∈∩ ⋅ℑ√⊕⊂ ⊃ ⊆⊃  � ∪⊕ ⊕ ⊂ℑ  ⊕⊗∅∏∈℘  ⊃ ∉∈ Σ Ω ��� 

∉∅℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈2℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℜ∧ 
≈� 

Σ Ω (�) = 
Ρ Τ 

5 � Γ 
5 χ � Ρ , Τ 

��� 

Σ Ω ���⊃  ⊕ ⊂ℑ  ⊕⊗ ⋅⊃  ∪   ∏ ℘  ∏  ⊕∅ ℑ ℘  ∉ℑ∈⊗⊗ ⊕ ℘ ⊃ ⊗ 2 
⊕⊗ℜ ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ℑ∠∠  ∉ℑ℘ ∪� → ∉⋅  ∪ℑ  ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ 
5 � Γ�5 χ � ⋅⊃  ∪ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ χ ↑ ↓ ⊃  ∈∉⊆∉∈∉ ∉∈⊃ ℘� 

Σ Ω ��� � Σ�� �χ , Τ� � ∪⊕ ∪∉  ℑ∈∩ ⊕ ℑ   ℑ∈∩⊕⊆⊕∈ 

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

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

ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℜ∧  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ∏ ⊂⊕ 
≈� � 

Π = Α⊕¬∠(− ∃ Γ/ κΤ) ��� 

⋅∪⊕  ⊕ Π⊃ ℑ∅ℑ ℘  ∉∉∅ ∠  ∉ℜℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ � Α⊃ ℑ℘ ∉∈  ℑ∈ � 

• ∪⊕∈ ⊃ ∈∅ ⊃ ∈⊃  ⊕  ⊃⊆ℑ ⊂ ∇∏ ℑ∈ ⊃  ∧ ∅ ⊂∏ ℘  ∏ ℑ  ⊃ ∉∈ ∃ Ξ ⊃  

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

χ( Ξ) � χ� Ξ � ∃ Ξ� �ℑ∈⊗ χ� Ξ� � χ� Ξ � ∃ Ξ� �⊕¬2 
∠ ℑ∈⊗ ∪⊕ ×ℑ∧⊂∉ .  ⊕  ⊃ ⊕ ℑ  ∪⊕ ∠ ∉ ⊃ ∈∉∅ Ξ � χ ↑ ↓ � 

 ∪⊕∈ ∉ℜ  ℑ ⊃ ∈ � 

∃ Γ = 
� 

� 
Γ( Ξ + ∃ Ξ) + Γ( Ξ − ∃ Ξ) − Γ( Ξ) 

= 
� 

� 
Γ( Ξ) + 

� 

� 
(∃ Ξ) 5 Γ 

5 Ξ + 
� 

� 
(∃ Ξ) � 

5 � Γ 
5 Ξ � 

+ 

, + Γ( Ξ) − 
� 

� 
(∃ Ξ) 5 Γ 

5 Ξ + 
� 

� 
(∃ Ξ) � 

5 � Γ 
5 Ξ � 

− 

, − Γ( Ξ) 

= 
� 

� 
5 � Γ 
5 Ξ � 

(∃ Ξ � ) 

∃ Γ = 
� 

� 
5 � Γ 
5 χ � ΜΟ 

(∃ Ξ � ) ��� 

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

∉ℜ  ℑ ⊃ ∈ � 

Π = Α⊕¬∠ 
− ∃ Ξ � 

5 � Γ 
5 χ � ΜΟ 

κΤ 

���� 

′⊕ ℘ ℑ∏  ⊕ ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅5 � Γ/ 5 χ � ΜΟ ⊃ ∈∉⊆∉∈∉2 
 ∉∈⊃ ℘�√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅∅∉⊆∏ ⊂ℑ ���� ⊃ ∈∉⊆∉∈∉ ∉∈⊃ ℘⊕ ⊃ 2 
 ∪⊕ � ×∪⊕ ⊆⊕ ℑ∈  ∇∏ ℑ  ⊕ ⊗ ⊕√⊃ ℑ  ⊃ ∉∈ ∉∅ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

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

(∃χ ↑ ↓ ) 
� = 

κΤ 
5 � Γ 
5 χ � ↑ ↓ 

���� 

≥⊃⊆⊃ ⊂ℑ  ⊂∧ � ∪⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅�∃χ ↑ ↓ � 
� ⊃ ∈∉⊆∉∈∉2 

 ∉∈⊃ ℘⊕ ⊃  ∪⊕ � 

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

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

�∃χ ↑ ↓ � 
� ℑ∈⊗ 5 � Γ�5 χ � ↑ ↓ ℘ ℑ∈ ℜ ⊕ℑ∈ℑ ⊂∧∨⊕⊗ ℜ∧ ∅∉⊆∏ ⊂ℑ 

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

∉ ⊗ ⊕ ϒ ↑ ↓ ℑ  χ ↑ ↓ ⊃ ∈℘  ⊕ ℑ  ⊕⊗� ×∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ∉∅ ∪⊕ 

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

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

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

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

⊕¬  ⊕⊆⊕ √ℑ ⊂∏ ⊕ ⊕¬ ⊃   ⊃ ∈∩ ⊃ ∈ ⊕ √⊕  ∧  ⊃  ∏ ℑ  ⊃ ∉∈ �  ∉⊆⊕ 

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

∠ ⊂ℑ℘ ⊕⊃ ∈ ⊆⊕ ⊂ � 

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

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

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

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

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

 ∉℘ ∪ℑ∈∩ ⊕� 

3  ΕΦΦΕΧΤ ΟΦ ΜΟ∆ΙΦΙΧΑΤΙΟΝ ΕΛΕ ΜΕΝΤΣ Χε 

ΑΝ∆ Σρ ΟΝ Ρ ΕΣΙΣΤΙςΙΤΨ ΟΦ Αλ 2Σι ΑΛΛΟΨ 
ΜΕΛΤ 

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

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

⋅ℑ  ∪ ⊃ ⊕ ⊂⊗ ⊕⊗ℜ∧ ℑ  ∩∉∈ � 

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

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

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

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

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

ƒ ∉⊆  ∪⊕⊃  ∉ ∪⊕ ⊆ℑ ⊂ ℘ ∏  √⊕ ∉∅ ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ ⊆⊕ ⊂  

⋅⊃  ∪ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ ≥� ⋅⊕ ℘ ℑ∈  ⊕ ⊕ ∪ℑ  ⊕  ⊃   ⊃ √⊃  ∧ ⊗ ⊕ 2 
℘  ⊕ ℑ  ⊕⊗ ℑ ∅  ⊕  ≥ ⋅ℑ  ℑ⊗⊗ ⊕⊗� ×∪⊕  ⊕  ⊃   ⊃ √⊃  ∧ ∪ℑ⊗ ℑ 

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

 ∪⊕⊂∉⋅⊕  ℑ  ∪⊕∠∉ ⊃ ∈∉∅� � ��� � ≥� • ∪⊕∈ ⊆∉ ⊕≥ 

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

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

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

   ∏ ℘  ∏  ⊕� 

≤∉⊆∠ℑ  ⊃ ∈∩  ∪⊕ ℑℜ ∉√⊕  ⊕   ⊕  ∏ ⊂  � ⋅⊕ ℘ ℑ∈  ⊕ ⊕ 

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

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



Φ ιγ .1  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ 

ϒ⊂ 2�� � ≥⊃� ≤⊕ℑ∈⊗ ≤⊕ℑ⊗⊗ ⊃  ⊃ ∉∈ 

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

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

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

   ∏ ℘  ∏  ⊕� 

Φ ιγ .2  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈  ⊕  ⊃   ⊃ √⊃  ∧ ∉∅ 

ϒ⊂ 2�� � ≥⊃� ≥⊆⊕ ⊂ ℑ∈⊗≥ℑ⊗⊗ ⊃  ⊃ ∉∈ 

4  ΕΦΦΕΧΤ ΟΦ Χε ΑΝ∆ Σρ ΟΝ ΕΥΤΕΧΤΙΧ 

ΣΤΡ ΥΧΤΥΡ Ε ΟΦ Αλ2Σι ΑΛΛΟΨ

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

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

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

Φ ιγ .3  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ϒ⊂ 2�� � ≥⊃� ≥ℑ ⊂ ⊂∉∧ 
�ℑ � ) → ∉ ≥��ℜ � ) � � �� � ≥��℘ � ) � � �� � ≥��⊗ � ) � � ��� � ≥ 

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



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

 ℑ∈∩⊕∉∅� � �� � ∗ � � ��� � ≥�♥∈  ∪ ⊃ ℘ ℑ  ⊕� ∪⊕ ⊕∈2 
 ⊃ ⊂⊕   ⊕∈∩  ∪ℑ∈⊗⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ ∠⊕  ℘ ⊕∈ ℑ∩⊕∉∅ℑ ⊂ ⊂∉∧ ℑ  ⊕ ∪⊕ 

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

�� � 

Φ ιγ .4  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ 

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

ℑ ⊂ ⊂∉∧ ⋅ℑ ⊃ ∈ ⊂ ⊃ ∇∏ ⊃ ⊗  ℑ  ⊕� 

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

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

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

√⊕  ∧ ∪⊕ ℑ√∧ � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ≤ℑ∪∈ ♠ • ℑ∈⊗ ♦⊃ ⊂ ⊂ ⊃ ℑ  ⊗♠∞�ƒ ⊕ ⊕⊕ ∈⊕  ∩∧ ∉ ∅ℑ∈∉∈2∏ ∈⊃ ∅ ∉⊆ 
 ∧  ⊕⊆ � ♥�♥∈ ⊕  ∅ ℑ ℘ ⊃ ℑ ⊂ ∅  ⊕ ⊕ ⊕ ∈⊕  ∩∧ ≈♠ � ♠ ≤∪ ⊕⊆ °∪∧� 

���� ������ ��� � 

≈�  ♣∧ℜ ⊕ ∈⊄∉ ϒ ≠ � ∞∅ ∅ ⊕ ℘  ∉ ∅⊃ ⊆∠∏  ⊃  ∧ ∉∈ ℜ∏ ⊂⊄ ℑ∈⊗ ∏  ∅ ℑ ℘ ⊕ 

∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅⊂ ⊃ ∇∏ ⊃ ⊗ℑ ⊂ ⊂∉∧ ≈♠  � ↑⊕  ℑ ⊂�������� ��� � 

≈�  ′∪ ℑ  ⊃ ℑ ϒ ′ ℑ∈⊗ ×∪  ∉∈ ∉∈ ⁄ ∞ � ≥  ∏ ℘  ∏  ℑ ⊂ ℑ  ∠ ⊕ ℘  ∉ ∅ ∪ ⊕ 

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

°∪∧″ ⊕ √ ����� � ′� ����� � 

≈�  ↑⊃ ℘ ∪ ℑ ⊕ ⊂ ° ℑ∈⊗ • ℑ ⊂  ⊕ ⊄ ↔� ″ ⊕  ⊃   ⊃ √⊃  ∧ ∉ ∅ ∉ ⊂ ⊃ ⊗ℑ∈⊗⊂ ⊃ ∇∏ ⊃ ⊗ 

 ∉⊗ ⊃ ∏⊆ ≈♠  � °∪∧″ ⊕ √ ����� � ϒ��� ���� � 

≈�  ♣⊂⊕   ∉∈ ≤ � ← ⊕ ⊃ ⊗ ⊕  ↔ℑ∈⊗ ∞⊃  ⊃ ∈∩ ♣ � ×∪ ⊕ ∉ ∧ ∉ ∅ ϒℜ  ∉ ⊂∏  ⊕ 

″ ⊕ ℑ ℘  ⊃ ∉∈ ″ ℑ  ⊕≈ ↑  � ↑ ∉ ℘ ∉⋅ � → ℑ  ⊃ ∉∈ℑ ⊂ ° ⊕  ����� � 

≈�  ′∪ ℑ  ⊃ ℑ ϒ ′ ℑ∈⊗ ♣∏ ∠  ℑ ↓ ° � ∞⊂⊕ ℘   ⊃ ℘ ℑ ⊂ ⊕  ⊃   ⊃ √⊃  ⊃ ⊕ ∉ ∅ ⊗ ⊃ 2 
⊂∏  ⊕ℑ ⊂ ⊂∉∧ℑ∈⊗ ⊗ ⊕ √⊃ ℑ  ⊃ ∉∈∅  ∉⊆ ↑ℑ   ∪ ⊃ ⊕   ⊕ ∈.  ∏ ⊂⊕ ≈♠ � 

°∪∧← ⊕   ⊕  ����� ���ϒ ���� � 

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

′⊕ ⊃ ⊇ ⊃ ∈∩�≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  ����� � 

≈�  ′∪ ℑ  ⊃ ℑ ϒ ′ ℑ∈⊗ ×∪  ∉∈ ∉∈ ⁄ ∞ � ≥  ∏ ℘  ∏  ℑ ⊂ ℑ  ∠ ⊕ ℘  ∉ ∅ ∪ ⊕ 

⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂  ⊕  ⊃   ⊃ √⊃  ∧ ∉ ∅ ℜ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ ≈♠ � °∪∧ ″ ⊕ √ � 

���� �′� ����� � 

≈�  ← ♥∝ ♣∏ ∉ 2¬∏ ∈ � ↑⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪∧ ° ⊃ ∈℘ ⊃ ∠ ⊂⊕ ≈ ↑  � �⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � � ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂♥∈⊗ ∏    ∧ ° ⊕  ����� � 

≈��  ♣↓ →♣ ≤∪ ℑ∈∩ 2⊗ ⊕� ×∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ℑ∈⊗≥ ℑ  ⊃   ⊃ ℘°∪∧ ⊃ ℘  

≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ♦⊃ ∩∪ ⊕ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ° ⊕  � 

���� � 

(Εδιτεδ βψ ΠΕΝΓ Χηαο2θυν) 

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


