
Αρτιχλε Ι∆ : ���� � ������������ � ���� � �� 

Χηαοσ δψναµιχ χηαραχτεριστιχσ δυρινγ µινε φιρεσ 
≠ 

≡ ♦ ↓ →♣ ↑ ℑ∉ 2∪∏ ℑ�钟茂华� � �≤ ♦∞→′ℑ∉2∨∪ ⊃ �陈宝智� � � 

ƒ ϒ→ • ⊕ ⊃ 2℘ ∪⊕∈∩�范维澄� � � • ϒ →♣ ±⊃ ∈∩ 2ℑ∈�王清安� � 

1 . Στατε Κεψ Λαβορατορψ οφ Φιρε Σχιενχε , 

Υνιϖερσιτψ οφ Σχιενχε ανδ Τεχηνολογψ οφ Χηινα , Ηεφει 230026 , Π . Ρ . Χηινα ; 

2 . ∆επαρτµεντ οφ Σαφετψ Ενγινεερινγ , Σχηοολοφ Χιϖιλ Ενγινεερινγ , 

Μαιλ Βοξ 265 Νορτηεαστερν Υνιϖερσιτψ , Σηενψανγ 110006 , Π . Ρ . Χηινα 

Αβσ τραχτ : ↑⊃ ∈⊕∅ ⊃  ⊕ ℜ  ⊕ ℑ⊄∉∏ ℑ∈⊗℘ ∉∈ ⊃ ∈∏ ⊕⊃ ∈℘ ∉∈∅ ⊃ ∈⊕ ⊗ ℘ ∉∠ ⊕ �  ∏⊗ ∧⊃ ∈∩ ⊆⊃ ∈⊕∅ ⊃  ⊕⊗∧∈ℑ⊆⊃ ℘ ℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ⊃ √⊕  ∧ ∏  ⊕ ∅∏ ⊂ 

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

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

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

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

≈� � ↓∈℘ ⊕ ∅ ⊃  ⊕ ℑ ℘ ℘ ⊃ ⊗ ⊕∈  ∪ℑ∠∠ ⊕∈ � 

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

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

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

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

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

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

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

≈� �� � 

↑⊃ ∈⊕∅ ⊃  ⊕  ℜ  ⊕ ℑ⊄ ∉∏ ℑ∈⊗ ℘ ∉∈ ⊃ ∈∏ ⊕ ⊃ ∈ ℘ ∉∈∅ ⊃ ∈⊕⊗ 

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

 ∪⊕ ⊃   ℑ   ⊃ ∈∩� ∠  ∉∠ℑ∩ℑ  ⊃ ∈∩� ℑ∈⊗ ∅ ⊃  ⊕ ∅ ⊃ ∩∪  ⊃ ∈∩ 
≈� �� � 

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

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

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

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

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

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

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

∅∏⊆⊕  ⊆ℑ∧ ℜ ⊕⊕¬∠ℑ∈⊗ ⊕⊗ 
≈� �� � 

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

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

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

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

⊆⊃ ∈⊕∅ ⊃  ⊕ ℑ  ⊕ √⊕  ∧ ⊗ ℑ∈∩ ⊕  ∉∏  ∉ ⊆⊃ ∈⊕   ≈�� ∗ �� � ≥∉� 

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

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

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

2  ΑΝΑΛΨΣΙΣ ΜΕΤΗΟ∆Σ 

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

∅ ⊃  ⊕ � ∝ ⊃ ∈∩ ⊃ ⊆⊕ ⊕  ⊃ ⊕ ∉∅ ∪⊕  ⊕√ℑ  ⊃ ℑℜ ⊂⊕ � ⋅⊕℘ ℑ∈⊃ ∈2 
√⊕   ⊃ ∩ℑ  ⊕ ∪⊕∅ ⊃  ⊕ ℘ ∉∈ ⊕ ∇∏ ⊕∈℘ ⊕� ∞¬  ℑ ℘  ⊃ ∈∩ ⊆⊃ ∈⊕ ∅ ⊃  ⊕ 

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

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

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

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

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

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

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

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

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

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

⊗ ∧∈ℑ⊆⊃ ℘ℜ ⊕∪ℑ√⊃ ∉  
≈�� ��� ��� ℜℑ  ⊕⊗∉∈ ⊃⊆⊕ ⊕  ⊃ ⊕ ℘ ℑ ⊂ 2 

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

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

∠∪ℑ  ⊕ ∠ℑ ℘ ⊕  
≈�� � 

2 .1  Ρεχονσ τρυχτιον αττραχτορ οφ πηασε σπαχε φρο µ 

τιµε σεριεσ 

≥∏ ∠∠∉ ⊃ ∈∩ℑ∈ ∉∏  ∠∏ √ℑ  ⊃ ℑℜ ⊂⊕∉∅ ∧  ⊕⊆ ⊃ ⇔ϖ ϕ ⇑ � 

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

≠ Φουνδατιον ιτεµ : ° ∉ ⊇ ⊕ ℘ ��������  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑ 

Ρεχε ιϖεδ δατε : ϒ∠ � �� ����� �αχχεπτεδ δατε : ⁄⊕ ℘� �� �����



∏  ⊃ ∈∩� ν , ϑ� ⋅⊃ ∈⊗ ∉⋅ ⋅⊕℘ ℑ∈ ℘ ∉∈   ∏ ℘ √⊕ ℘  ∉  ξ ι , 

ξ ι � ( ϖ ι , ϖ ι � ϕ , , , ϖ � � ( ν � �) ϑ ) 
× ��� 

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

∉∅ Ν Τ ⊗ ℑ  ℑ∠∉ ⊃ ∈  ⊕  ∏ ⊂  ⊃ ∈ ℑ ⊕ ∇∏ ⊕∈℘ ⊕ ∉∅ Ν � Ν Τ � 

( ν � �) √⊕ ℘  ∉ �⇔ξ Ι Ρ ν ⇐ι � � , � , , , Ν} ⊃ ∈  ∪⊕ 

⊕⊆ℜ ⊕⊗⊗ ⊃ ∈∩ ∠ ℑ ℘ ⊕� ′ℑ  ⊕⊗∉∈ ×ℑ⊄⊕∈ . ×∪⊕ ∉ ⊕⊆ � ∏ ℘ ∪ 
ℑ ⊕ ∇∏ ⊕∈℘ ⊕℘ ℑ∈ ℜ ⊕ ∏  ⊕⊗ ∉ ℘ ∉∈   ∏ ℘ ℑ  ℑ ⊇ ⊕ ℘  ∉ ∧ ⊆ℑ 2 
  ⊃ ¬� Ψ�∪⊕  ⊕ 

Ψ� { ξ � � ξ � � , � ξ Ν } (�) 

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

∉∅ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈  ⊆ℑ⊗ ⊕ ∉∈ ℑ ∧  ⊕⊆ �⇔ϖ ϕ ⇑ � ⊆∏  ℜ ⊕ 

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

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

∠∏  ⊃ ∈∅∉⊆ℑ  ⊃ ∉∈ �♥∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℜ ℑ  ⊕ ∉∅ Ρ ν �⊕ ∅ ∅⊕ ℘  ∉∅ 

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

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

×∪⊕  ℑ ⊇ ⊕ ℘  ∉ ∧ ⊆ℑ   ⊃ ¬ Ξ ⊃  

Ξ � Ν �/ � [ ξ × � � ξ 
× 
� �, �ξ × Ν ] (�) 

∝ ⊃ ∈∩  ℑ ⊇ ⊕ ℘  ∉ ∧ ⊆ℑ   ⊃ ¬� ∪⊕℘ ∉√ℑ  ⊃ ℑ∈℘ ⊕ ⊆ℑ   ⊃ ¬� 
. �⊃  ∪∉⋅∈⊃ ∈ ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

. � Ξ × Ξ � 
� 
Ν Ε 

Ν 

ι = � 

ξ ι ξ 
× 
ι (�) 

⋅∪⊕  ⊕ . ⊃ ℑ  ⊕ ℑ ⊂� ∧⊆⊆⊕   ⊃ ℘ ν ≅ ν ⊆ℑ   ⊃ ¬�ℑ∈⊗ 

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

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

∏  ⊃ ∈∩⊂ ⊃ ∈⊕ ℑ ℘ ∪ℑ∈∩⊕∉∅∅∏ ⊂ ⊂ ℑ∈⊄� ƒ ∉⊆  ∪⊕⊕ ⊃ ∩⊕∈√⊕ ℘ 2 
 ∉ ∉∅ ∪⊕  ℑ∈⊗ ℑ  ⊗∅∉⊆ � ⋅⊕℘ ℑ∈ ⊃ ∈⊗∏ ℘ ⊕ℑ ⊕ ∉∅∉ 2 
 ∪∉∩∉∈ℑ ⊂ ℜ ℑ  ⊃  ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ⊕⊆ℜ ⊕⊗⊗ ⊕⊗⊃ ∈ Ρ ν . • ⊕ 

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

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

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

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

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

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

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

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

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘√ℑ ⊂∏ ⊕  ∠ ⊕ ℘   ℑ� 

2 .2  Χοµ πυτατιον οφ Κολµ ογοροϖεντροπψ οφ χηαοτιχ 

ινφορµ ατιον 

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

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

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

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

∆ � �⊂ ⊃ ⊆ 
ρψ � 

≈⊂∈Χ ν (ρ)/ ⊂∈ρ ��� 

Χ ν (ρ) � 
� 

Ν � Ε 
Ν 

ι , ϕ 

Η{ ρ� + ξ ι � ξ ϕ +} ��� 

⋅∪⊕  ⊕  Η{ #} ⊃  ♦⊕ ℑ√⊃  ⊃ ⊗ ⊕∅∏∈℘  ⊃ ∉∈ �ℑ∈⊗ + # + ⊃  
∈∉⊆ �≥∉ ↔ ∉ ⊂⊆∉∩∉ ∉√ ⊕∈  ∉∠∧ � Κ � �⊃ ⊃ ∈ ∪⊕∅∉ ⊂ ⊂∉⋅2 

⊃ ∈∩ 

Κ � � ⊂ ⊃⊆ 
ρψ � 
ν ψ ] 

� 

ϕ 
⊂∈ 

Χ ν (ρ) 

Χ ν � � (ρ) 
��� 

⋅∪⊕  ⊕ Χ ν (ρ) ∆ ρ 
∆ ⊕¬∠� � νϑΚ � ) , ν ψ ] , ρψ � � 

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

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

 ∪⊕ ⊆∉ ⊕℘ ∪ℑ∉℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘∉∅∅ ⊃  ⊕ ∧  ⊕⊆ ⊃  ≈� � 

3  ΕΞΑΜΠΛΕ ΑΝΑΛΨΣΙΣ ΟΦ ΜΙΝΕ ΦΙΡ Ε 

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

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

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

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

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

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

 ⊃ ⊗ ⊕∉∅ ∪⊕ ⊗  ⊃ √ℑ∩⊕� ⋅∪⊕  ⊕ ⊃⊆ℜ ⊕ ℘ ∉∩  ⋅⊕  ⊕⊕  ⊕ ℘  ⊕⊗ 

∅∉⊕¬  ℑ  ∏ ∠∠∉  � ♥∈  ∪⊕ ⊂⊕∈∩  ∪ ∉∅  ∉ℑ⊗⋅ℑ∧  ∪ℑ  

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

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

� ��� ⊆ � � ⊕∈ ⊕  ⊕⊗  ∪⊕ ∪⊕ ℑ⊗ ⊃ ∈∩� ϒ∅  ⊕   ⊕∈ ⊗ ℑ ∧ 

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

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

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

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

∝ ⊃ ∈∩ ∪⊕ℑℜ ∉√⊕ ⊆⊕  ∪∉⊗ �⋅⊕ ⊕ ⊂⊕ ℘   ⋅∉ ⊃ ⊆⊕ ⊕ 2 
 ⊃ ⊕ ∉∅≈≤ ♦ �  ℑ∈⊗≈↓ �   ∉ ℑ∈ℑ ⊂∧∨⊕ ∪⊕∅ ⊃  ⊕� ×∪⊕ ⊃ ⊆⊕ 

 ⊕  ⊃ ⊕ ℑ  ⊕⊃ ⊂ ⊂∏    ℑ  ⊕⊗⊃ ∈ ƒ⊃ ∩� � � ƒ⊃    � ∪⊕∠∪ℑ  ⊕ ∠ ℑ ℘ ⊕ 

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

�� �ℑ  ⊕∏  ⊕⊗ ∉ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ∪⊕℘ ∪ℑ  ℑ ℘  ⊕ √ℑ ⊂∏ ⊕  ∠ ⊕ ℘   ℑ 

∉∅ ⊃⊆⊕ ⊕  ⊃ ⊕ ∉∅ ≈ ≤ ♦ �  ℑ∈⊗ ≈ ↓ �  � ′ℑ  ⊕⊗ ∉∈  ∪⊕ ⊃  

 ∠ ⊕ ℘   ℑ� ∪⊕ ⊕⊆ℜ ⊕⊗⊗ ⊕⊗  ∠ ℑ ℘ ⊕ ⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ ∉∅ ≈ ≤ ♦ �  

ℑ∈⊗≈ ↓ �  ℑ  ⊕� ��  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ×∪⊕℘ ∉  ⊕ ⊂ℑ  ⊃ ∉∈ ∅  ℑ℘ 2 
 ℑ ⊂⊗ ⊃⊆⊕∈ ⊃ ∉∈∉∅ ≈ ≤ ♦ �  ℑ∈⊗ ≈ ↓ �  ℑ  ⊕ � ��� ∗ � ��� 
ℑ∈⊗� � � ∗ � � ��  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ϒ ∪⊕ ⊆⊕ ℑ∈ ⊃⊆⊕�↔ ∉ ⊂ 2 
⊆∉∩∉ ∉√ ⊕∈  ∉∠∧ ⊃ ⊂ℑ  ∩⊕  ∪ℑ∈ ∨⊕  ∉�  ∉  ∪⊕ ℘ ℑ  ℑ  2 
  ∉∠∪ ⊃ ℘ ∧  ⊕⊆ ∉∅ ⊆⊃ ∈⊕∅ ⊃  ⊕⊃ ℑ℘ ∪ℑ∉ ∧  ⊕⊆ � 

×∪⊕ ⋅∉ ⊃ ⊆⊕ ⊕  ⊃ ⊕ ∉∅≈≤ ♦ �  ℑ∈⊗≈ ↓ �  ℑ  ⊕⊕⊆2 
ℜ ⊕⊗ ⊗ ⊕⊗⊃ ∈ ∉ Ρ � ℑ∈⊗ Ρ �  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ∪⊕ ⊃   ℑ ⊇ ⊕ ℘  ∉ ⊃ ⊕  

ℑ  ⊕ ∠  ∉ ⊇ ⊕ ℘  ⊕⊗ ∉∈ ∉ ∠ ⊂ℑ∈⊕  ∠ℑ∈∈⊕⊗ ℜ∧ √⊕ ℘  ∉  � Χ � � 

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

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

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

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

�� ×∪⊕  ℑ ⊇ ⊕ ℘  ∉ ∧ ∉∅∅ ⊃  ⊕∠  ∉℘ ⊕⊗ ∏  ⊕ ∪∉⋅∉ℜ√⊃ ∉∏  

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

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

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

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



Φ ιγ .1  ×⊃⊆⊕ ⊕  ⊃ ⊕ ∉∅≈≤ ♦ �  �ℑ� ℑ∈⊗≈↓ �  �ℜ� ⊗∏  ⊃ ∈∩ ⊆⊃ ∈⊕∅ ⊃  ⊕ 

�ℑ � ) ≈≤ ♦ �  ��ℜ � ) ≈ ↓ �  

Φ ιγ .2  °⊂∉ ∉∅ℑ    ℑ ℘  ∉ �≈≤ ♦ �  �ℑ� ℑ∈⊗≈ ↓ �  �ℜ�� ∠  ∉ ⊇ ⊕ ℘  ⊕⊗∉∈ ∉ 

∠ ⊂ℑ∈⊕ ∠ℑ∈∈⊕⊗ℜ∧ � Χ � �Χ � � ⊗∏  ⊃ ∈∩ ⊆⊃ ∈⊕∅ ⊃  ⊕ 

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

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

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

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

∠  ⊕  ⊕  √⊕⊗� ♥∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ⊆⊕  ∉∅ ⊆⊃ ∈⊕ ∅ ⊃  ⊕�  ∧  ⊕⊆ 

  ℑ  ⊕  ∪∉⋅ ℘ ℑ  ℑ    ∉∠∪ ⊃ ℘℘ ∪ℑ  ℑ ℘  ⊕  � ϒ ∪⊕ℜ ⊕ ∩ ⊃ ∈∈⊃ ∈∩ 

∉∅∅ ⊃  ⊕�⊃    ℑ  ⊕⊃  Σ � � • ⊃  ∪ ∪⊕∅ ⊃  ⊕⊕¬∠ ℑ∈ ⊃ ∉∈ �⊃   

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

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

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

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

∅ ⊃  ⊕ ∧  ⊕⊆ ℑ⊆∉∈∩ ⊆∏ ⊂  ⊃ 2  ℑ  ⊕ � 

�� ⁄∏  ⊃ ∈∩ ∪⊕∠⊕  ⊃ ∉⊗∉∅ ⊆⊃ ∈⊕∅ ⊃  ⊕� ∪⊕  ℑ ⊇ ⊕ ℘  ∉ ∧ 

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

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

≈�� �ƒ⊃  ⊕∠  ∉∠ℑ∩ℑ  ⊃ ∈∩℘ ∪ℑ  2 
ℑ ℘  ⊕  ⊃   ⊃ ℘℘ ∏  √⊕⊃  ∪⊕∉∏  ∠∏ ∉∅∅ ⊃  ⊕∨∉∈⊕�∩⊕∈⊕  ℑ ⊂ ⊂∧ � 

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

℘ ⊕  � 

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

∅ ⊃  ⊕∅∏⊆⊕ ∉∅ ≈ ≤ ↓ � ≈ ≤ ↓ �  ℑ∈⊗ ≈ ♦ �  ⊃ ∈  ∪⊕ ⊆⊃ ∈⊕ 

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

ℑℜ∉√⊕ ≈� � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

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

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

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

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

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

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

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

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



ΑΧΚΝΟΩΛΕ∆Γ ΜΕΝΤΣ : 

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

♦⊃ ∩∪ ≥℘ ∪∉∉ ⊂ ≥∠⊕ ℘ ⊃ ℑ ⊂ ƒ∉∏∈⊗ ℑ  ⊃ ∉∈ ∅∉⁄∉℘  ∉ ℑ ⊂ ≥∏ ℜ ⊇ ⊕ ℘  

≥ ∏⊗ ∧ ���������� ℑ∈⊗ ↔ ⊕ ∧ ° ∉∩  ℑ⊆ ∉∅ ∪⊕� ∪ ƒ⊃ √⊕ 2 
≠⊕ ℑ °⊂ℑ∈ ∉∅ ≤∪ ⊃ ∈ℑ���2���2��2��� � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  • ∝ ≡∪∉∈∩ 2⊂ ⊃� ↑⊃ ∈⊃ ∈∩ ∂⊕ ∈ ⊃ ⊂ℑ  ⊃ ∉∈ ℑ∈⊗ ↑⊃ ∈⊕≥ℑ ∅ ⊕  ∧ ≈ ↑  � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ÷∏ ∨∪∉∏� ≤∪ ⊃ ∈ℑ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ↑⊃ ∈⊃ ∈∩ ℑ∈⊗ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ° ⊕  ����� � 

≈�  ÷ ∝ ♠ ⊃ ∈∩ 2℘ ℑ ⊃� • ∞→ ♦∏ℑ∈⊗ ♣ϒ ↓ ÷⊃ ∈∩ 2⊆⊃ ∈∩� ↓∈ ⊃ ∈⊗ ⊕ ¬ 
∉ ∅ ⊕ ⊂ ∅ 2℘ ∉⊆ℜ∏   ⊃ ∉∈  ⊕ ∈⊗ ⊕ ∈℘ ∧ ∉ ∅℘ ∉ℑ ⊂ ℜ∧  ∠ ∉∈ ℑ∈⊕ ∉∏ ℘ ∉⊆2 
ℜ∏   ⊃ ∉∈ ⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈≈♠ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ÷⊃ χℑ∈ ↑⊃ ∈⊃ ∈∩ ♥∈  ⊃ 2 
 ∏  ⊕��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� ∗ ��� � ��� � 

≈�  ≡ ♦ ↓→♣ ↑ℑ∉ 2∪∏ ℑ� • ∞→← ⊃ 2⊆⊃ ∈ �≤ ♦∞→′ℑ ∉ 2∨∪ ⊃�⊕ ℑ ⊂� 
ϒ∈ℑ ⊂∧ ⊃ ∅ ∉℘ ℑ  ℑ    ∉∠∪ ⊕∉∅ ⊆⊃ ∈⊃ ∈∩ℑ  ⊆∉  ∠∪⊕  ⊃ ℘∠  ∉∠ ⊕   ⊃ ⊕  

⊗∏  ⊃ ∈∩∅ ⊃  ⊕≈♠  � ×∪⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  2 
ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� ∗ ��� � 

≈�  ≡ ♦ ↓ →♣ ↑ ℑ ∉ 2∪∏ ℑ�≤ ♦∞→′ℑ ∉ 2∨∪ ⊃ℑ∈⊗ ÷ ∝ ↔ ℑ ⊃ 2⊂ ⊃�≤ℑ  ℑ  2 
  ∉∠∪ ⊕ ϒ∈ℑ ⊂∧ ⊃ ∉∅ ≤∉ℑ ⊂ ≥∠ ∉∈ ℑ∈⊕ ∉∏ ƒ⊃  ⊕≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ 

→ ∉  ∪⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � ����� � 

�� � 

≈� ≡ ♦ ↓ →♣ ↑ℑ∉ 2∪∏ ℑ� ≤ ♦∞→ ±∏ ℑ∈ ℑ∈⊗ ≤ ♦∞→ ′ℑ ∉ 2∨∪ ⊃� 
ƒ ℑ ℘  ℑ ⊂ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘  ∉ ∅ ⊆⊃ ∈⊕ ℑ  ⊆∉ ∠∪⊕  ⊕ ⊗ ∏  ⊃ ∈∩ ∅ ⊃  ⊕  

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

����� ��� � 

≈� ≡ ♦ ↓→♣ ↑ℑ ∉ 2∪∏ ℑ�≥ ∏ ⊗ ∧ ∉∈ ⁄∧∈ℑ⊆⊃ ℘ ≤∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ℑ∈⊗ 

↓∠  ⊃ ⊆ℑ ⊂ ≤∉∈  ∉ ⊂∉∅ ϒ℘ ℘ ⊃ ⊗ ⊕ ∈° ∉℘ ⊕  ≈⁄ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � 

≥∪ ⊕ ∈∧ℑ∈∩� → ∉  ∪ ⊕ ℑ   ⊕  ∈ ∝∈⊃ √⊕   ⊃  ∧ ����� � 

≈�  ≡ ♦ ↓ ∝ ÷ ± ℑ∈⊗ • ∝ ′ � ×∪ ⊕ ∉ ∧ ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ↑⊃ ∈2 
⊃ ∈∩ ƒ⊃  ⊕ ƒ⊃ ∩∪  ⊃ ∈∩ ≈ ↑  � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤∪ ⊃ ∈ℑ 

≤∉ℑ ⊂♥∈⊗ ∏    ∧ ° ⊕  ����� � 

≈� ≡ ♦ ↓ →♣ ↑ℑ ∉ 2∪∏ ℑ ℑ∈⊗ ≤ ♦∞→ ′ℑ ∉ 2∨∪ ⊃� ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ 

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

≥℘ ⊃ ⊕ ∈℘ ⊕♠ ∉∏  ∈ℑ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ��� ∗ �� � 
≈�  ♣ ⊕ ∏ ⊕ ″ � ∞ �≥ ∏ ⊗ ∧ ∉∈ ⊆⊃ ∈⊕∅ ⊃  ⊕ ℑ∈⊗ ⊆⊃ ∈⊕ √⊕ ∈ ⊃ ⊂ℑ  ⊃ ∉∈ � 

°ℑ  � ≈ ϒ � ≤∉⊆∠∏  ⊕ ≥⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ∂⊕ ∈ ⊃ ⊂ℑ  ⊃ ∉∈ ≥∧  ⊕⊆ 

∝∈⊗ ⊕  ∪ ⊕♥∈∅ ⊂∏ ⊕ ∈℘ ⊕∉∅ ↑⊃ ∈⊕∅ ⊃  ⊕ ≈ ″  � ∝≥′ ↑ ≤∉∈  ℑ ℘  

→ ∉�≥������� ����� � 

≈��  ♣ ⊕ ∏ ⊕ ″ ∞ � ″ ⊕ ℑ ⊂ ⊃ ⊆⊕∠  ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

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

√⊕ ∈ ⊃ ⊂ℑ  ⊃ ∉∈  ∧  ⊕⊆ ∉ ∅ ⊆⊃ ∈⊕ ≈ ″  � ↑⊃ ∈⊕  ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪ ≤∉∈2 
  ℑ ℘ → ∉�♠ ������� ����� � 

≈��  ↑ℑ   ∏ ∩∏⊆ℑ ↔ ⊃  ∉�≥⊕ ⊃  ∪∉ ↑⊃ ∈∉ ∏�♥ ⊕ ⊃×ℑ⊄⊕ ∪ ⊃  ∉�⊕ ℑ ⊂� 

↓∈  ∪⊕∠  ∉∠ ℑ∩ ℑ  ⊃ ∉∈ ∉ ∅ ⊃ ⊆ℜ ⊕ ∅ ⊃  ⊕ℑ∈⊗ ∪ ⊕⊂⊕ ∈∩  ∪∉ ∅∅ ⊃  ⊕ 2 
ℜ  ⊕ ℑ⊄⊃ ∈ ∅∏ ⊂ ⊂ 2 ℘ ℑ ⊂⊕ ⊕  ∩ ℑ ⊂ ⊂⊕  ∧ ≈♠  � ↑⊃ ∈⊃ ∈∩ℑ∈⊗ ≥ℑ ∅ ⊕  ∧ � 

�⊃ ∈ ♠ ℑ∠ ℑ∈⊕  ⊕ � ����� ������ ���� ∗ ��� � 
≈��  °⊕  ∨ℑ⊄ ƒ ♠� ← ⊃   ∉∈ ≤ ⁄� ↑ ∏  ℑ ↔ ∞ �⊕ ℑ ⊂� ← ℑ ∨∨ℑ  ℑ� 

♦ℑ ∨ℑ  ⊗ ∉ ∅℘ ∉∈√⊕ ∧∉ℜ ⊕ ⊂  ∅ ⊃  ⊕ ≈ϒ � ″ ⊕ ∠∉ ∉ ∅♥∈√⊕   ⊃ ∩ ℑ 2 
 ⊃ ∉∈ ���� ≈ ″  � ∝∈⊃  ⊕ ⊗ ≥ ℑ  ⊕ ′∏  ⊕ ℑ∏∉∅ ↑⊃ ∈⊕ ����� � 

≈��  • ∝ ≤∪ ∉∏ ℑ∈⊗ ↑⊕ ∈ × ←� ×∪ ⊕ ∉ ∧ ℑ∈⊗ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ 

′ ⊕ ⊕ ⊗ ⊃ ∈∩ ƒ⊃  ⊕ ∉∅ ≥∏ ⊂ ∅∏  ↑⊃ ∈⊕� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� 

≤∪ ⊃ ∈ℑ ↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ° ⊕  ����� � 

≈��  °ℑ ℘ ⊄ℑ  ⊗ → ♦ � ≤ ∏  ℘ ∪ ∅ ⊃ ⊕ ⊂⊗♠ ° � ƒℑ ⊆⊕ ♠ ⁄�⊕ ℑ ⊂� ♣⊕ 2 
∉⊆⊕   ∧ ∅  ∉⊆ ℑ ⊃ ⊆⊕ ⊕  ⊃ ⊕ ≈♠  �°∪∧ ⊃ ℘ ℑ ⊂ ″ ⊕ √⊃ ⊕⋅ ← ⊕   ⊕  � 

���� ������ ���� � 

≈ ��  ♣ ℑ   ℜ ⊕  ∩ ⊕  ° ℑ∈⊗ ° ∉℘ ℑ ℘ ℘ ⊃ ℑ ♥� ≤∪ℑ  ℑ ℘  ⊕  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ 

   ℑ∈∩ ⊕ℑ   ℑ ℘  ∉ ≈♠ � °∪∧ ⊃ ℘ ℑ ⊂ ″ ⊕ √⊃ ⊕⋅ ← ⊕   ⊕  � ���� � 

����� ���� � 

≈��  ′ ∉∉⊆∪⊕ ℑ⊗ ⁄ ≥ ℑ∈⊗ ↔ ⊃ ∈∩ ♣ ° � ∞¬  ℑ ℘  ⊃ ∈∩ ∇∏ ℑ ⊂ ⊃  ℑ  ⊃ √⊕ 

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

��⁄����� ���� � 

≈��  ← ♥ ♦∏ 2 ∪ ⊕ ∈∩� ≥⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ℑ∈⊗ ↓∠  ⊃ ⊆ℑ ⊂ ≤∉∈  ∉ ⊂ ∉ ∅ ϒ⊃  2 
∅ ⊂∉⋅ ≥ ℑ  ⊕  ∝∈⊗ ⊕ ♥∈∅ ⊂∏ ⊕ ∈℘ ⊕ ∉ ∅ ↑⊃ ∈⊕ ƒ⊃  ⊕  ≈ ⁄ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤∪ ⊃ ∈ℑ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ↑⊃ ∈⊃ ∈∩ ℑ∈⊗ 

×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ����� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

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


