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

Χηαραχτεριστιχσ οφ σηαπε µ εµ ορψ ανδ 

συπερελαστιχιτψ φορ ΤιΝι τηιν φιλµ σ 
≠ 

♦ ∞ ≡∪ ⊃ 2 ∉∈∩�贺志荣� � � ≥ �↑⊃ ∧ℑ ∨ℑ⊄ ⊃ � 

1 . ∆επαρτ µ εντ οφ Μεχηανιχαλ Ενγινεερινγ , 

Σηαανξι Ινστιτυτε οφ Τεχηνολογψ, Ηανζηονγ 723003 , Π . Ρ . Χηινα ; 

2 . Υνιϖερσιτψ οφ Τσυκυβα , ϑαπαν 

Αβσ τραχτ : ×⊃ → ⊃ ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ⋅⊕  ⊕⊗ ⊕ ∠ ∉ ⊃  ⊕ ⊗ℜ∧ ∏  ⊃ ∈∩ℑ ″ ƒ ⊆ℑ∩∈⊕   ∉∈  ∠∏   ⊕  ⊃ ∈∩ℑ∠∠ ℑ  ℑ  ∏ � × ∪ ⊕  ℑ∈ 2 

∅ ∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℘ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉ ∅ ∪ ⊕ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆∪ℑ √⊕ℜ ⊕ ⊕ ∈ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗ℜ∧ ∏  ⊃ ∈∩ ⁄≥≤ ℑ∈⊗ ⊕ ∈ ⊃ ⊂⊕ ⊕   � ϒ∅  ⊕  

ℑ∩ ⊃ ∈∩�∠ ⊕  ∅ ⊕ ℘  ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ⊕ ∅ ∅ ⊕ ℘ ℑ∈⊗ ∏ ∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ⋅⊕  ⊕ℑ ℘ ∪ ⊃ ⊕ √⊕ ⊗⊃ ∈ ×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆� 

Κεψ ωορδσ: ×⊃ → ⊃ℑ ⊂ ⊂∉∧ � ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ⊕ ∅ ∅ ⊕ ℘  � ∏ ∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ � ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

× ∪⊕ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈ ∉∅ ⊆⊃ ℘  ∉⊆ℑ℘ ∪ ⊃ ∈⊕  ∉ ⊆⊃ ℘  ∉2 

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

ℜ ⊃ ∉℘ ∪⊕⊆⊃    ∧ �  ⊕⊆⊃ ℘ ∉∈⊗∏ ℘  ∉� ♦∉⋅⊕ √⊕ �⊃ ∈ ∉ ⊗ ⊕  ∉ 

⊗  ⊃ √⊕ ∏ ℘ ∪ ⊆⊃ ℘  ∉⊆ℑ ℘ ∪ ⊃ ∈⊕ �⊃ ⊃  ∈⊕ ℘ ⊕   ℑ  ∧  ∉ ⊗ ⊕√⊕ ⊂∉∠ 

⊆⊃ ℘  ∉ℑ ℘  ∏ ℑ  ∉ � ϒ ⊆∉∈∩ ∪⊕ ⊕ √⊕  ℑ ⊂ ∧∠ ⊕ ∉∅ ∪ ⊃ ∩∪ ∠ ⊕  2 

∅∉⊆ℑ∈℘ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∠  ∉∠∉ ⊕⊗∅∉∅ℑℜ  ⊃ ℘ ℑ  ⊃ ∈∩  ∏ ℘ ∪ ⊆⊃ 2 

℘  ∉ℑ ℘  ∏ ℑ  ∉ � ×⊃ → ⊃ ∪ℑ∠⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆⊕¬2 

∪ ⊃ ℜ ⊃  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ℑ⊗ √ℑ∈ ℑ∩⊕ ⊃ ∈℘ ⊂∏⊗ ⊃ ∈∩ ⊂ℑ  ∩ ⊕ ⊗ ⊕ ∅∉⊆ℑ 2 

 ⊃ ∉∈ ℑ∈⊗ ⊕ ℘ ∉√⊕  ∧ ∅∉ ℘ ⊕ � × ∪⊕  ⊕ ∅∉ ⊕�ℑ∈ ⊃⊆∠ ∉  ℑ∈⊗ ⊕ 2 

⊆ℑ∈⊗∅∉ ∪⊕ ×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ∪ℑ  ℜ ⊕ ⊕∈ ∩ ⊕∈⊕  ℑ  ⊕⊗ ⊃ ∈ 

 ∪⊕ ∅ ⊃ ⊕ ⊂⊗ ∉∅ ⊆⊃ ℘  ∉⊆ℑ ℘ ∪ ⊃ ∈⊕ � ℑ∈⊗  ∉⊆⊕ ⊕ ∅ ∅∉   ∪ℑ√⊕ 

ℜ ⊕ ⊕∈ ⊆ℑ⊗ ⊕ ∉∅ℑℜ  ⊃ ℘ ℑ  ⊕ ×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆∏  ⊃ ∈∩ ∪⊕ ∠∏  2 

 ⊕  2⊗ ⊕ ∠∉ ⊃  ⊃ ∉∈  ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ≈� ∗ � � ♦∉⋅⊕√⊕ �  ∏ ℘ ∪ ∅ ⊃ ⊂⊆ 

ℑ  ⊕ ∉ ℜ  ⊃   ⊂⊕ ∪ℑ   ∪⊕∧ ⋅⊃ ⊂ ⊂∅  ℑ℘  ∏  ⊕ ℜ∧ ℑ∠∠ ⊂ ⊃ ⊕⊗   ⊕  � 

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

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ℜ∧ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ⊕   ⊃ ∈∩� 

× ∪⊕ ∠∏  ∠ ∉ ⊕∉∅ ∪⊕ ∠  ⊕  ⊕∈∠ ℑ∠ ⊕ ⊃  ∉ ℘ ⊂ℑ  ⊃ ∅∧  ∪⊕ 

℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘  ∉∅  ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ∈⊗  ∏ ∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ 

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

ℑ   ∉℘ ⊃ ℑ  ⊕⊗ ⋅⊃  ∪ ℜ ∉ ∪ Ρ2∠∪ℑ  ⊕ ℑ∈⊗ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ 2 

∅∉⊆ℑ  ⊃ ∉∈� ∪⊕    ⊕  √  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

 ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℑ∈⊗  ∉ ∉∈ ℜ ∧ ∉ℜ  ⊕  √⊃ ∈∩ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ℜ ⊕ 2 

∪ℑ√⊃ ∉⊃ ∈ ℑ∩⊕⊗  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ⊗∏  ⊃ ∈∩ ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ∈⊗ ∪⊕ ℑ  ⊃ ∈∩ 

∏∈⊗ ⊕ √ℑ  ⊃ ∉∏ ℘ ∉∈  ℑ∈   ⊕   ⊕ � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ⋅⊕  ⊕ ∠  ⊕ ∠ ℑ  ⊕⊗ ℜ ∧ ℑ ″ ƒ ⊆ℑ∩ 2 

∈⊕   ∉∈  ∠∏   ⊕  ⊃ ∈∩ ⊆⊕  ∪∉⊗ℜ ∧ ∏  ⊃ ∈∩ℑ ×⊃ 2�� � � → ⊃ ℑ  ∩ ⊕  

∉∅��� � � ⊆ ⊆ ⊗ ⊃ ℑ⊆⊕  ⊕ � × ∪⊕∅ ⊃ ⊂⊆ ⋅⊕  ⊕ ⊗ ⊕∠∉ ⊃  ⊕⊗ ∉∈ 

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

 ⊃ ∉∈ ⋅⊕  ⊕ ∠  ⊕∠ℑ  ⊕⊗ ℜ∧ ∠∏   ⊃ ∈∩ ℑ ∈∏⊆ℜ ⊕ ∉∅ ⊆ℑ ⊂ ⊂ ×⊃ 

∠ ⊂ℑ  ⊕ ∠∏ ∉∈  ∪⊕ ×⊃ → ⊃ ℑ  ∩ ⊕  ⊕ ∇∏ ⊕∈ ⊃ ℑ ⊂ ⊂∧ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ 2 

⊂∧ � × ∪⊕ → ⊃ 2℘ ∉∈ ⊕∈ ∉∅  ∪⊕ ∅ ⊃ ⊂⊆ ⋅⊕  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗  ∉ 

ℜ ⊕�� � � � ��� � � � ��� � � � ℑ∈⊗ �� � � � � ⊆∉ ⊂⊕∅  ℑ ℘ 2 

 ⊃ ∉∈� � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ℜ∧ ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ ℘  ∉∠  ∉ℜ ⊕ ℑ∈ℑ ⊂∧ ⊃ � 

ϒ∅  ⊕  ⊕⊆∉√⊕⊗ ∅  ∉⊆  ∪⊕  ∏ ℜ    ℑ  ⊕ �  ∪⊕ ×⊃ → ⊃∅ ⊃ ⊂⊆ 

⋅⊕  ⊕℘ ∏  ⊃ ∈ ∉ ⋅∉  ∪ℑ∠⊕ ∉∅ ∠⊕ ℘ ⊃ ⊆⊕∈ �⊃� ⊕��� ⊆ ⊆ ≅ � 

⊆ ⊆ ∅∉⁄≥≤�⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂  ℘ ℑ∈∈⊃ ∈∩ ℘ ℑ ⊂∉ ⊃ ⊆⊕   ∧� ℑ∈⊗ � 

⊆ ⊆ ≅ � ⊆ ⊆ �∩ ℑ∏ ∩ ⊕ ∠ ∉  ⊃ ∉∈� ∅∉ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ⊕    ∪⊕∈ 

ℑ∈∈⊕ ℑ ⊂⊕⊗ℑ ��� ↔∅∉� � � ⊄∅∉ ⊂ ⊂∉⋅⊕⊗ℜ ∧ ℑ∩ ⊃ ∈∩ℑ ��� 

↔∅∉� � � ∉�� ⊄� × ∪⊕ ×⊃ 2�� � � → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ∏  ⊕⊗⊃ ∈ 

 ∪ ⊃  ⊕¬∠⊕  ⊃⊆⊕∈ ⋅ℑ  ∈∉ℑ∩ ⊕ 2  ⊕ ℑ  ⊕⊗� ℜ ⊕ ℘ ℑ∏  ⊕ ⊃ ⊗ ⊃ ⊗ 

∈∉ ∪∉⋅ ℑ∩ ⊃ ∈∩ ⊕ ∅ ∅ ⊕ ℘  � ϒ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ∈⊗ℑ∩ ⊃ ∈∩ ⋅⊕  ⊕∅∉ ⊂ 2 

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

∠ ⊕  ℑ  ∏  ⊕  ⋅⊕  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧ ≥∪ ⊃⊆ℑ⊗ ∨∏ ⁄≥≤2�� ⋅⊃  ∪ 

ℑ ∪⊕ ℑ  ⊃ ∈∩ℑ∈⊗℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕∉∅�� ↔ � ⊆⊃ ∈ �≥∪ℑ∠ ⊕ ⊆⊕⊆∉2 

 ∧ ℜ ⊕∪ℑ√⊃ ∉ ⋅ℑ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ ℜ ∧ ⊆⊕ ℑ  ∏  ⊃ ∈∩ ∪⊕   ℑ ⊃ ∈ 

⊃ ∈⊗∏ ℘ ⊕⊗⊃ ∈  ∪⊕∅ ⊃ ⊂⊆ ⊗∏  ⊃ ∈∩℘ ∉∉ ⊂ ⊃ ∈∩ℑ∈⊗∪⊕ ℑ  ⊃ ∈∩ ∏∈⊗ ⊕ ℑ 

√ℑ  ⊃ ⊕  ∧ ∉∅℘ ∉∈  ℑ∈ℑ∠∠ ⊂ ⊃ ⊕⊗   ⊕   ⊕ ℜ ⊕  ⋅⊕ ⊕∈ � ℑ∈⊗��� 

↑ °ℑ� ℑ∈⊗  ∏∠⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ℜ ⊕∪ℑ√⊃ ∉ ⋅ℑ  ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ 

ℜ ∧ ⊆⊕ ℑ  ∏  ⊃ ∈∩    ⊕   2   ℑ ⊃ ∈  ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠  ℑ  ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ⋅⊃  ∪ ≥∪ ⊃ ⊆ℑ⊗ ∨∏ ϒ∏  ∉∩  ℑ∠∪ ⁄≥≥2��×2≥ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ 

⊃   ⊕√⊕   ⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∉ℜ  ⊕  √⊕⊗ ℜ ∧ ⁄≥≤ ⊃ ∈ ℑ ×⊃ 2 

�� �� → ⊃∅ ⊃ ⊂⊆ � × ∪⊕∠ ⊕ ℑ⊄  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∅∉ ∪⊕∅∉ ⋅ℑ  ⊗ 

ℑ∈⊗ ⊕√⊕   ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ � Μ 3 ℑ∈⊗ Α 3 � ℑ  ⊕ ��� ↔ 

ℑ∈⊗ ��� ↔� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕  ⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ  ⊕ ℑ ⊂ 2 

⊆∉  ∪⊕  ℑ⊆⊕ ℑ   ∪∉ ⊕ ∉∅  ⊃⊆⊃ ⊂ℑ  ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ℜ∏ ⊂⊄ 

 ∠ ⊕ ℘ ⊃ ⊆⊕∈ ≈� �� 
∠  ∉⊗∏ ℘ ⊕⊗ ℜ∧ ℑ∈ ⊕ ⊂⊕ ℘   ∉∈ ℜ ⊕ ℑ⊆ ⊆⊕ ⊂  ⊃ ∈∩ 

⊆⊕  ∪∉⊗∉ℑ  ℑ⊗ ⊃ ∉ ∅  ⊕ ∇∏ ⊕∈℘ ∧ √ℑ ℘ ∏∏⊆ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ⊆⊕ ⊂  2 

⊃ ∈∩ ⊆⊕  ∪∉⊗�⊃ ∈⊗ ⊃ ℘ ℑ  ⊃ ∈∩  ∪ℑ  ∪⊕ ℘ ∉∈ ℑ⊆⊃ ∈ℑ  ⊃ ∉∈ ⊕ ∅ ∅⊕ ℘  

⋅ℑ ∈⊕∩ ⊂ ⊃ ∩ ⊃ ℜ ⊂⊕⊃ ∈  ∪⊕∅ ⊃ ⊂⊆ � ↓ ∪⊕  ∧∠⊕ ∉∅  ℑ∈ ∅∉⊆ℑ 2 

 ⊃ ∉∈ ∠  ∉℘ ⊕   ⊕  ⋅⊕  ⊕ℑ ⊂ ∉ ∉ℜ  ⊕  √⊕⊗⊃ ∈ ∅ ⊃ ⊂⊆∉∅ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩ � � ℑ∈⊗� � ƒ⊃ ∩� �  ∪∉⋅ 

 ∪ℑ ℑ∈ ℑ∩ ⊕ 2  ⊕ ℑ  ⊕⊗ ×⊃ 2�� �� → ⊃∅ ⊃ ⊂⊆  ⊕ √⊕ ℑ ⊂ ⋅∉   ℑ ∩ ⊕ 

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ Β � 2 Ρ2 Μ � ⊃� ⊕��  ∪⊕ Β � � ∠ ℑ  ⊕∈ 

∠∪ℑ  ⊕�2 Ρ   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∅∉ ∪⊕ ∅ ⊃     ℑ∩ ⊕ ℑ∈⊗  ∪⊕ 

Ρ2 Μ� ⊆ℑ   ⊕∈ ⊃  ⊕ �   ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ∅∉ ∪⊕ ⊕ ℘ ∉∈⊗  ℑ ∩ ⊕ 

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

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



∉∈ ℘ ∉∉ ⊂ ⊃ ∈∩� ℜ∏  ∪⊕  ⊕√⊕   ⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∠  ⊕  ⊕∈  

∉∈⊂∧  ∪⊕ ⊆ℑ   ⊕∈ ⊃  ⊕ ∉ ∪⊕∠ℑ  ⊕∈Β � ∠∪ℑ  ⊕∏∠∉∈ ∪⊕ ℑ  2 

⊃ ∈∩� ƒ⊃ ∩� �  ∪∉⋅ ∪ℑ ℑ∈ ℑ∩ ⊕ 2  ⊕ ℑ  ⊕⊗ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆ 

 ⊕ √⊕ ℑ ⊂ ⋅∉2  ℑ∩ ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ℜ ∉ ∪ ∉∈ ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ∈⊗ 

∪⊕ ℑ  ⊃ ∈∩� × ∪⊕  ⊕ ∪ ⊕ ⊕ ∧∠⊕ ∉∅  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℜ ⊕∪ℑ√⊃ ∉ 

ℑ  ⊕ ∪⊕ ℑ⊆⊕ℑ  ∪∉ ⊕∉ℜ  ⊕  √⊕⊗⊃ ∈ ℜ∏ ⊂⊄  ∠⊕ ℘ ⊃⊆⊕∈ ≈� � 

Φ ιγ .1  ⁄≥≤ ℘ ∏  √⊕∉∅ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆ 

Φ ιγ .2  ⁄≥≤ ℘ ∏  √⊕ ∉∅ ×⊃ 2� � � → ⊃∅ ⊃ ⊂⊆ 

Φ ιγ .3  ⁄≥≤ ℘ ∏  √⊕∉∅ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆

  × ∪⊕ ℑℜ∉√⊕ ⊗ ℑ  ℑ  ∪∉⋅  ∪ℑ  ∪⊕ ×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ 

∅∉⊆⊕⊗ ℜ ∧  ∠∏   ⊕  ⊃ ∈∩  ⊕√⊕ ℑ ⊂  ∪⊕  ∪⊕ ⊆∉⊕ ⊂ℑ   ⊃ ℘ Ρ2 

∠∪ℑ  ⊕ℑ∈⊗ ∪⊕ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈� ♦⊕∈℘ ⊕⊃  ⊃  

⊕¬∠ ⊕ ℘  ⊕⊗ ∪ℑ  ∪⊕ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ⋅⊃ ⊂ ⊂  ∪∉⋅  ∪ℑ∠⊕ ⊆⊕⊆∉ ∧ 

⊕ ∅ ∅ ⊕ ℘  ≈� � 

≥∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℜ ⊕∪ℑ√⊃ ∉ ∉ℜ  ⊕  √⊕⊗ ⊃ ∈  ∪⊕ ×⊃ 2 

�� � � → ⊃∅ ⊃ ⊂⊆ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪ ⊕ ⊕   ℑ ⊃ ∈2 ⊕⊆∠ ⊕  2 

ℑ  ∏  ⊕℘ ∏  √⊕ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈  ∪⊕∅ ⊃ ∩∏  ⊕� ∪⊕  ⊕ ⋅⊕  ⊕ ⊆⊕ ℑ 2 

 ∏  ⊕⊗∏∠∉∈ ℑ℘ ∉∉ ⊂ ⊃ ∈∩ℑ∈⊗ ∪⊕ ℑ  ⊃ ∈∩℘ ∧℘ ⊂⊕ ∏∈⊗ ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

℘ ∉∈  ℑ∈   ⊕   ⊕ �⊃� ⊕����� ���� ℑ∈⊗ ��� ↑ °ℑ� ⊕ 2 

 ∠⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕℘ ∏  √⊕ ⊆⊕ ℑ  ∏  ⊕⊗∏∈⊗ ⊕ ��� ↑ °ℑ ∪∉⋅ 

 ∪ℑ ∉∈ ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ∅ ⊃    ∪ℑ∠⊕℘ ∪ℑ∈∩ ⊕ℑ∠∠⊕ ℑ  ℑ  Ρ  ⊗ ∏ ⊕ 

 ∉  ∪⊕ Ρ2∠∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∉∈ ∅∏   ∪⊕ ℘ ∉∉ ⊂ ⊃ ∈∩ 

ℑ  ⊕ ℘ ∉∈⊗  ∪ℑ∠⊕ ℘ ∪ℑ∈∩⊕ ∉℘ ℘ ∏   ℑ  Μ  ⊗∏ ⊕  ∉  ∪⊕ 

⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ � ∝∠∉∈ ∪⊕ ℑ  ⊃ ∈∩� ∪⊕ ∉ ⊃ ∩ ⊃ 2 

∈ℑ ⊂ ∠ ⊕ ℘ ⊃⊆⊕∈  ∪ℑ∠⊕ ⋅ℑ  ⊕ ℘ ∉√⊕  ⊕⊗ ⊗∏ ⊕  ∉ ℑ  ⋅∉ 2  ℑ∩⊕ 

  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ∉℘ ℘ ∏   ⊃ ∈∩ ℑ  Α  ∅∉ ∪⊕∅ ⊃     ℑ∩⊕ ℑ∈⊗ 

ℑ  Ρχ  ∅∉ ∪⊕ ⊕ ℘ ∉∈⊗  ℑ∩ ⊕� × ∪⊕∅ ⊃    ∪ℑ∠ ⊕℘ ∪ℑ∈∩ ⊕∉∈ 

℘ ∉∉ ⊂ ⊃ ∈∩ ⊃  ∈∉ ⊕∈ ⊃  ⊃ √⊕  ∉ ℑ∠∠ ⊂ ⊃ ⊕⊗    ⊕  � ⋅∪ ⊃ ⊂⊕  ∪⊕ 

 ⊕ ℘ ∉∈⊗ ∪ℑ∠ ⊕℘ ∪ℑ∈∩ ⊕⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ℑ∠∠ ⊂ ⊃ ⊕⊗ 

   ⊕  � × ∪⊕  ⊕ ℘ ∉∈⊗ 2  ℑ∩⊕  ∪ℑ∠⊕ ℘ ∪ℑ∈∩⊕ ∉∈ ℘ ∉∉ ⊂ ⊃ ∈∩ ⊃  

℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ ℜ∧ ℑ ⊂ℑ  ∩⊕    ℑ ⊃ ∈ ℑ∈⊗ ℑ ⊂ℑ  ∩⊕  ∪⊕ ⊆ℑ ⊂ 

∪∧  ⊕  ⊕  ⊃ � Α  � Μ  � � × ∪⊕  ∪ℑ∠⊕ ℘ ∪ℑ∈∩ ⊕ ℑ   ∉℘ ⊃ ℑ  ⊕⊗ 

⋅⊃  ∪  ∪⊕ Ρ2∠∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ⊃ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃ ∨⊕⊗ℜ∧ ℑ 

⊆ℑ ⊂ ⊂    ℑ ⊃ ∈ ℑ∈⊗ ℑ ⊆ℑ ⊂ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∪∧  ⊕  ⊕  ⊃ � Ρχ  

� Ρ  � � × ∪⊕  ⊕ ∅∉ ⊕�∇∏ ⊃ ℘ ⊄  ⊕  ∠∉∈ ⊕⊃ ⊕¬∠⊕ ℘  ⊕⊗∅∉ ∪⊕ 

⊆∉√⊕⊆⊕∈∉∅ ℑ∈ ℑ ℘  ∏ ℑ  ∉∏  ⊃ ∈∩  ∏ ℘ ∪ Ρ2∠∪ℑ  ⊕   ℑ∈ 2 

∅∉⊆ℑ  ⊃ ∉∈ � 

Φ ιγ .4  ≥  ℑ ⊃ ∈ √ ⊕⊆∠ ⊕  ℑ  ∏  ⊕℘ ∏  √⊕  

∉∅ ×⊃ 2 �� � � → ⊃∅ ⊃ ⊂⊆

  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠  ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈  ⊕⊆2 

∠ ⊕  ℑ  ∏  ⊕ � Ρ  � Μ  ℑ∈⊗ Α  � ℑ∈⊗ℑ∠∠ ⊂ ⊃ ⊕⊗   ⊕  ⊃ ∈ ×⊃ → ⊃ 

 ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕ ∧  ∪∉⋅ ⊂ ⊃ ∈⊕ ℑ  ⊕ ⊂ℑ 2 

 ⊃ ∉∈ ∪ ⊃ ∠ � × ∪⊕ ⊂∉∠ ⊕∅∉ ∪⊕ ⊕√⊕   ⊕ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ 2 

∅∉⊆ℑ  ⊃ ∉∈ � Α  � ⊃   ⊕ ⊕∠⊕  ∪ℑ∈  ∪∉ ⊕∅∉ ∪⊕∅∉ ⋅ℑ  ⊗ 

⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ � Μ  � � ℘ ℑ∏  ⊃ ∈∩  ∪⊕  ⊕⊆2 

∠ ⊕  ℑ  ∏  ⊕ ∪∧  ⊕  ⊕  ⊃   ∉ ℜ ⊕ ℘ ∉⊆⊕ ∈ℑ   ∉⋅⊕  ⊃ ∈ ∪ ⊃ ∩∪⊕  

   ⊕   ⊕ ∩ ⊃ ∉∈ � × ∪⊕ ⊂∉∠ ⊕∅∉ ∪⊕ Ρ2∠∪ℑ  ⊕  ℑ∈ ∅∉⊆ℑ 2 

 ⊃ ∉∈ ⊃   ⊕ ⊕ ∠ ⊕  ∪ℑ∈  ∪ℑ ∅∉ ∪⊕ ⊆ℑ   ⊕∈ ⊃  ⊃ ℘  ℑ∈ ∅∉ 2 

⊆ℑ  ⊃ ∉∈ � × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ ℑ∠∠ ⊂ ⊃ ⊕⊗   ⊕  ∉∈  ∪⊕ 

Ρ  ⊃  ⋅⊕ ℑ⊄⊕ � 

× ∪ ⊕ ⊕  ∧∠⊕  ∉∅   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈    ℑ ⊃ ∈ ⊃�⊕�� 

   ℑ ⊃ ∈ � Ε Ρ � ⊗∏ ⊕  ∉  ∪⊕ Β � 2 Ρ   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ �    ℑ ⊃ ∈ 

� Ε Μ � ⊗ ∏ ⊕  ∉  ∪⊕ Ρ2 ⊆ℑ   ⊕∈ ⊃  ⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ 

   ℑ ⊃ ∈ � Ε Α � ⊗∏ ⊕ ∉ ∪⊕ ⊆ℑ   ⊕∈ ⊃  ⊕ 2 Β �  ⊕ √⊕   ⊕  ℑ∈ ∅∉ 2 

⊆ℑ  ⊃ ∉∈ �ℑ  ⊕ ∠ ⊂∉  ⊕⊗ ℑ ℑ ∅∏∈℘  ⊃ ∉∈ ∉∅    ⊕  ⊃ ∈ ƒ⊃ ∩�� � 

× ∪⊕ ∧ ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩    ⊕  � ♦∉⋅⊕√⊕ �  ∪⊕ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ℑ  ⊕ ∉∅ Ε Ρ ⊃  √⊕  ∧ ⊆ℑ ⊂ ⊂ ⋅∪⊕∈ ℘ ∉⊆∠ ℑ  ⊕⊗ 

⋅⊃  ∪  ∪⊕ ∉ ∪⊕  ⋅∉    ℑ ⊃ ∈� ′⊕  ⊃ ⊗ ⊕ �  ∪⊕    ℑ ⊃ ∈ Ε Ρ 

  ∉∠  ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ℑℜ∉√⊕ ��� ↑ °ℑ� ⊃⊆∠ ⊂∧⊃ ∈∩  ∪ℑ  

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



Φ ιγ .5  ≥  ⊕  √  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆ 

Φ ιγ .6  ∂ ℑ  ⊃ ∉∏  ∧∠ ⊕ ∉∅ 

   ℑ ⊃ ∈√   ⊕  ⊃ ∈ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆ 

∠  ⊕ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ⊂∧ ∉ ⊃ ⊕∈ ⊕⊗ Ρ2∠∪ℑ  ⊕ √ℑ  ⊃ ℑ∈  ⋅⊃ ⊂ ⊂ ℜ ⊕ 

ℑ ℘ ∪ ⊃ ⊕ √⊕⊗ ∏∈⊗ ⊕ ℑ ⊂∉⋅    ⊕  � × ∪⊕    ℑ ⊃ ∈ Ε Μ ℑ∈⊗ Ε Α 

⊃ ∈℘  ⊕ ℑ  ⊕  ℑ∠ ⊃ ⊗ ⊂∧ ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩    ⊕  � × ∪⊕  ⊕ ∅∉ ⊕� 

 ∪⊕ ∧ ℜ ⊕ ℘ ∉⊆⊕ℑℜ ∉∏   ⊕∈  ⊃⊆⊕ ⊂ℑ  ∩ ⊕  ∪ℑ∈ Ε Ρ ⊃ ∈ ℑ ∪ ⊃ ∩∪ 2 

⊕    ⊕    ⊕∩ ⊃ ∉∈ � × ∪⊕    ℑ ⊃ ∈ Ε Α ⊃  ⊂ℑ  ∩⊕   ∪ℑ∈  ∪⊕ 

   ℑ ⊃ ∈ Ε Μ ∏∈⊗ ⊕ ℑ ℘  ⊃  ⊃ ℘ ℑ ⊂    ⊕  � ⋅∪⊕  ⊕ ∪⊕ ⋅∉ ⊂ ⊃ ∈⊕  

∅∉ ∪⊕   ℑ ⊃ ∈⊃ ∈ ⊕   ⊕ ℘ ⊕ ℑ ℘ ∪ ∉ ∪⊕ � ℜ ⊕ ℘ ℑ∏  ⊕ ∪⊕ ∉ ℑ ⊂ 

   ℑ ⊃ ∈ Ε Ρ � Ε Μ ⊃ ∈⊗∏ ℘ ⊕⊗∏∠∉∈ ℘ ∉∉ ⊂ ⊃ ∈∩ ⊕ ℘ ∉√⊕  ℜ∧ ℑ ⊃ ∈2 

∩ ⊂⊕   ℑ∩ ⊕  ⊕√⊕   ⊕   ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ ⊃ ∈⊗∏ ℘ ⊃ ∈∩ Ε Α ∏ ∠∉∈ 

∪⊕ ℑ  ⊃ ∈∩� ϒ  ∪⊕ ∪ ⊃ ∩∪⊕    ⊕   ⊕ ∩ ⊃ ∉∈ � ∪⊕∅ ⊃ ⊂⊆ ⊃ ∈⊗∏ ℘ ⊕  

ℑ ∠ ⊂ℑ   ⊃ ℘   ℑ ⊃ ∈ Ε  � ⊕  ∏ ⊂  ⊃ ∈∩⊃ ∈  ∏ ∠∠  ⊕   ⊃ ∉∈ ∉∅ ∠ℑ  ∉∅ 

 ∪⊕ ∪ℑ∠ ⊕  ⊕ ℘ ∉√⊕  ∧ ∏ ∠ ∉∈ ∪⊕ ℑ  ⊃ ∈∩� × ∪⊕  ⊕ ∅∉ ⊕� Ε Α ℜ ⊕ 2 

℘ ∉⊆⊕ ⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ Ε Μ ⊃ ∈  ∪⊕ ∪ ⊃ ∩∪⊕    ⊕   ⊕∩ ⊃ ∉∈ � 

ƒ⊃ ∩��  ∪∉⋅  ∪⊕    ⊕   2   ℑ ⊃ ∈ ℘ ∏  √⊕  ∉∅ ℑ ×⊃ 2 

�� � � → ⊃∅ ⊃ ⊂⊆ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊕⊆∠⊕  ℑ  ∏  ⊕ �  ∪⊕∧ ℑ  ⊕  ∪⊕ 

 ℑ⊆⊕ ℑ  ∪⊕ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∠  ∉∠⊕   ⊃ ⊕  ∉∅ ℜ∏ ⊂⊄ ×⊃ → ⊃ℑ ⊂ 2 

⊂∉∧ ≈� � �� � ≤∏  √⊕ �ℑ� ℑ∈⊗ �ℜ�  ∪∉⋅  ∪⊕   ⊕   2   ℑ ⊃ ∈ 

℘ ∏  √⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ ⊕ ⊂∉⋅ Α  � ∉  ∪ℑ  ∪⊕  ∪ℑ∠ ⊕ ℘ ∪ℑ∈∩ ⊕ 

 ⊕⊆ℑ ⊃ ∈ ℑ ∅  ⊕  ∏∈⊂∉ℑ⊗ ⊃ ∈∩� × ∪⊕  ⊕  ⊃ ⊗∏ ℑ ⊂    ℑ ⊃ ∈ ⊗ ⊃  ℑ∠ 2 

∠ ⊕ ℑ  ∏∠∉∈ ∪⊕ ℑ  ⊃ ∈∩ ∉ ℑℜ∉√⊕ Α ∅ � ⊕√⊕ ℑ ⊂ ⊃ ∈∩ ∪⊕ ∠⊕  ∅⊕ ℘  

 ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ⊕ ∅ ∅ ⊕ ℘  � ≤∏  √⊕ �℘ � ⊃  ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ∧ ⊗ ⊕ 2 

∅∉⊆⊃ ∈∩ ∪⊕∅ ⊃ ⊂⊆ ℑ ℑ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℜ ⊕  ⋅⊕ ⊕∈ Α  ℑ∈⊗ Α ∅ 

 ∉  ∪ℑ  ⊃  ∪∉⋅ℑ ∠ℑ   ⊃ ℑ ⊂  ∪ℑ∠⊕ ⊕ ℘ ∉√⊕  ∧ ∏∠∉∈ ∏∈⊂∉ℑ⊗ 

⊃ ∈∩ ℑ∈⊗ ℑ∈∉ ∪⊕  ∪ℑ∠ ⊕  ⊕ ℘ ∉√⊕  ∧ ∉∈ ∪⊕ ℑ  ⊃ ∈∩� ƒ⊃ ∈ℑ ⊂ ⊂∧ � 

℘ ∏  √⊕ �⊗�  ∪∉⋅ℑ ∠⊕  ∅ ⊕ ℘  ∏∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ⊃ ℑ ℘ ℘ ∉⊆∠ℑ 2 

∈⊃ ⊕⊗ℜ∧ ℑ    ⊕   ∪∧  ⊕  ⊕  ⊃ �⊃ ⊃ ∈⊕ ℘ ⊕   ℑ  ∧  ∉ ℑ∠∠ ⊂∧ ℑ 

   ⊕  ∪ ⊃ ∩∪ ⊕∈∉∏∩∪ ∉ ∉ℜ  ⊕  √⊕ ∏ ℘ ∪  ∏ ∠⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ �♥∈ 

 ∪ ⊃ ℘ ℑ  ⊕� ∪⊕ ⊆ℑ¬ ⊃ ⊆∏⊆    ⊕  ℑ∠∠ ⊂ ⊃ ⊕⊗  ∉  ∪⊕ ∅ ⊃ ⊂⊆ ⊃  

∪ ⊃ ∩∪⊕  ∪ℑ∈ ��� ↑ °ℑ� × ∪ ⊃ ⊃ ℑ ∩ ∉∉⊗⊕ √⊃ ⊗ ⊕∈℘ ⊕∅∉ ∪⊕ 

 ⊂ℑℜ ⊂ ⊃  ∧ ∉∅ ∪⊕ ∠∏   ⊕  2⊗ ⊕ ∠∉ ⊃  ⊕⊗ ×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆� 

Φ ιγ .7  ≥  ⊕   2   ℑ ⊃ ∈ ℘ ∏  √⊕ ∉∅ ×⊃ 2�� � � → ⊃∅ ⊃ ⊂⊆ 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

≈�  ↑⊃ ∧ℑ ∨ℑ⊄ ⊃≥ � → ∉⊆∏  ℑ ↔ℑ∈⊗ ♦ ∞ ≡∪ ⊃ 2 ∉∈∩�≥∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ 

⊕ ∅ ∅ ⊕ ℘ ℑ∈⊗  ∏∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗ ⊃ ∈  ∠∏   ⊕  2⊗ ⊕ ∠∉ ⊃  ⊕ ⊗ 

×⊃ → ⊃× ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ≈ ϒ � ° ∉℘ ∉∅ ≥∪ℑ∠ ⊕ ↑ ⊕⊆∉ ∧ ℑ∈⊗ ≥∏ 2 

∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘×⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ⊕ ≈ ≤ � ≤ℑ ⊂ ⊃ ∅ ∉ ∈⊃ ℑ����� ��� � 

≈�  ♥ ∪ ⊃ ⊗ ℑ ϒ � ≥ℑ  ∉ ↑ � ×ℑ⊄⊕ ⊃ × �⊕ ℑ ⊂� ∞∅ ∅ ⊕ ℘ ∉ ∅ ∪ ⊕ ℑ   ⊕ ℑ  2 

⊆⊕ ∈∉∅  ∪ ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℜ ⊕ ∪ ℑ√⊃ ∉ ∉∅ ×⊃ 2 ⊃ ℘ ∪ ×⊃ 2 → ⊃  ∪ ⊃ ∈ 

∅ ⊃ ⊂⊆≈♠  � ↑ ℑ  ⊕ × ℑ∈�♠ ♥↑ ����� ������� ����� � 

≈�  ♦∉∏ ←ℑ∈⊗ ♣ ∏⊆ ⊆∉∈ ⁄ ≥ � × ℑ∈ ∅∉ ⊆ℑ  ⊃ ∉∈ℑ ⊂ ∏ ∠ ⊕  ⊕ ⊂ℑ   ⊃ ℘ 2 

⊃  ∧ ⊃ ∈  ∠∏   ⊕  ⊕ ⊗  ⊃  ℑ∈⊃ ∏⊆2∈⊃ ℘ ⊄⊕ ⊂  ∪ ⊃ ∈ ∅ ⊃ ⊂⊆ ≈♠ � ≥℘  ⊃ ∠  ℑ 

↑ ⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ������ ���� � 

≈ �  ♣↓ →♣ ƒ⊕ ∈∩ 2∅ ⊕ ⊃� ≥ ♦ ∞→ ♦∏ ⊃ 2 ⊆⊃ ∈ � • ϒ →♣ ≠⊕ 2∈⊃ ∈∩� 

⊕ ℑ ⊂� ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕  ∉ ∅ ×⊃ → ⊃ ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧  ∪ ⊃ ∈ 

∅ ⊃ ⊂⊆≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ � 

��� � 

≈�  ♦ ∞ ≡∪ ⊃ 2 ∉∈∩ ℑ∈⊗ ↑⊃ ∧ℑ ∨ℑ⊄ ⊃ ≥ � ∞∅ ∅ ⊕ ℘ ∉ ∅ → ⊃℘ ∉∈ ⊕ ∈∉∈ 

  ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ℜ ⊕ ∪ ℑ√⊃ ∉∏  ∉ ∅ ×⊃ → ⊃  ∪ ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ 

≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � 

≈�  × ∉⊗ ∉ ∉⊄ ⊃× ℑ∈⊗ ×ℑ⊆∏  ℑ ♦ �∞∅ ∅ ⊕ ℘ ∉ ∅ ∪ ⊕ ℑ    ⊕ ℑ  ⊆⊕ ∈ℑ ∅  ⊕  

℘ ∉ ⊂⊗ ⋅∉ ⊄ ⊃ ∈∩ ∉∈  ∪ ⊕ ∠∪ ℑ  ⊕   ℑ∈ ∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈ ×⊃ → ⊃ℑ ⊂ ⊂∉∧ 

≈♠  � × ℑ∈♠ ♥↑ ����� ������ ��� � 

≈�  ♦ ∞ ≡∪ ⊃ 2 ∉∈∩� ≡ ♦ ϒ →♣ ≠∉∈∩ 2∪∉∈∩ ℑ∈⊗ ÷♥∞ → ⊃ ℑ∈2 ∏ ∉ � 

≤ ∪ ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉ ∅ ⁄≥≤ ℘ ∏  √⊕ ⊃ ∈ ×⊃ → ⊃ ∪ℑ∠ ⊕ ⊆⊕⊆∉ ∧ ℑ ⊂2 

⊂∉∧≈♠ � °∪∧ ⊃ ℘ ℑ ⊂ ×⊕   ⊃ ∈∩ ℑ∈⊗ ≤∪ ⊕⊆⊃ ℘ ℑ ⊂ ϒ∈ℑ ⊂∧ ⊃ � °ℑ   

ϒ � °∪∧ ⊃ ℘ ℑ ⊂ ×⊕   ⊃ ∈∩��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

≈�  ↑⊃ ∧ℑ ∨ℑ⊄ ⊃≥ ℑ∈⊗ ↓  ∏⊄ℑ⊄ ↔� ⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗   ℑ∈ ⊃  ⊃ ∉∈ 

ℜ ⊕ ∪ℑ √⊃ ∉ℑ   ∉℘ ⊃ ℑ  ⊕ ⊗ ⋅⊃  ∪  ∪ ⊕ Ρ2∠∪ ℑ  ⊕⊃ ∈ ×⊃ → ⊃ℑ ⊂ ⊂∉∧≈♠  � 

↑ ⊕  ℑ ⊂ ⊂ × ℑ∈����� ���ϒ��� ��� � 

≈�  ♦ ∝ ϒ →♣ ′⊃ ∈∩ 2 ⊆⊃ ∈ � • ϒ →♣ ≠∉∈∩ 2∇ ⊃ ℑ∈ � ≤ ♦ ∞→♣ ♠ ⊃ ℑ∈2 

¬ ⊃ ℑ�⊕ ℑ ⊂� ° ⊕ ∏⊗ ∉⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ∉∅ ∈⊕ ℑ ⊕ ∇∏ ⊃ ℑ  ∉⊆⊃ ℘ → ⊃ ×⊃ ∪ ℑ∠ ⊕ 

⊆⊕⊆∉ ∧ ℑ ⊂ ⊂∉∧ ≈♠ � × ∪⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  

↑ ⊕  ℑ ⊂��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� � 

≈��  ♦ ∞ ≡∪ ⊃ 2 ∉∈∩� ≡ ♦ ϒ →♣ ≠ ∉∈∩ 2∪∉∈∩� ÷♥∞ → ⊃ ℑ∈2 ∏ ∉ � 

⊕ ℑ ⊂�♥∈∅ ⊂∏ ⊕ ∈℘ ⊕∅ ℑ ℘  ∉ ∉∅    ℑ ⊃ ∈  ⊕ ℘ ∉√⊕  ∧  ℑ  ⊕⊃ ∈ ×⊃ → ⊃ 

ℑ ⊂ ⊂∉∧ ℘ ∉ ⊃ ⊂  ∠  ⊃ ∈∩ ≈♠  � × ∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕  2 

 ∉∏  ↑ ⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���≥∏ ∠∠ ⊂� �� ���� � 

(Εδιτεδ βψ Ζ ΗΥ Ζηονγ2γυο) 

# � � � # ∂ ∉ ⊂1��  λ 1�     ≤∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∉∅ ∪ℑ∠⊕ ⊆⊕⊆∉ ∧ ℑ∈⊗ ∏∠⊕  ⊕ ⊂ℑ   ⊃ ℘ ⊃  ∧ ∅∉×⊃ → ⊃ ∪ ⊃ ∈ ∅ ⊃ ⊂⊆


