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

∆ατα περτυρβατιον αναλψσ ισ οφ α λ ινεαρ µ οδελ 
≠ 

♠ ♥→ƒ⊕∈∩ 2¬ ⊃ ℑ∈∩�靳奉祥� � � ↑⊃ ℘ ∪⊕ ⊂ ↑ ℑ∧∉∏⊗ 
� � 

←∝ ÷⊃ ∏ 2 ∪ℑ∈�卢秀山� � �♠ ⊕ ℑ∈2°⊃ ⊕   ⊕ ±∏ ⊕  ∈⊕ ⊂ � 

1 . Γεοσχιενχε ∆επταρτµεντ , Σηανδονγ Υνιϖερσιτψ οφ Σχιενχε ανδ Τεχηνολογψ , 

Ταιαν 271019 , Π . Ρ . Χηινα ; 

2 . Ποσιτιονινγ Μετρολογψ ανδ Συρϖεψ ινγ Γρουπ , Ευροπεαν Οργανιζατιον φορ Νυχλεαρ Ρεσεαρχη ( ΧΕΡ Ν) , 

Γενεϖα , Σωιτζερλανδ 

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

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

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

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

Κεψ ωορδσ: ⊂ ⊃ ∈⊕ ℑ ⊆∉⊗ ⊕ ⊂�⊗ ℑ  ℑ∠ ⊕   ∏  ℜ ℑ  ⊃ ∉∈ � ⊆⊕ ℑ∈  ∪ ⊃ ∅ ∠ ⊕   ∏  ℜ ℑ  ⊃ ∉∈ ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

≥ ∏⊗ ⊃ ⊕ ∉∈⊃ ℑ  ⊕ ⊆∉ ⊕ℑ∈⊗ ⊆∉ ⊕⊗ ⊕ ⊕ ∠ℑ∈⊗⊗ ⊕  ℑ ⊃ ⊂⊕⊗� ″ ℑ∉ ∉ ℑ ⊂ ⊂∧ ℑ∈ℑ ⊂∧∨⊕⊗⊃  ∠ ℑ  ℑ⊆⊕  ⊕  . ⊕   ⊃ ⊆ℑ  ⊕ ℑ∈⊗⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ 

⊂ ⊃ ∈⊕ ℑ ⊆∉⊗ ⊕ ⊂⊕   ⊃⊆ℑ  ⊃ ∉∈ ∪⊕ ∉ ∧ 
≈� � � �≥⊕ℜ ⊕ ⊃ ∈  ∉⊗∏ ℘ ⊕⊗ ∪⊕ ⊆∉⊗ ⊕ ⊂∠ℑ  ℑ⊆⊕  ⊕  .  ⊕ ⊂⊕ ℘  ⊃ ∈∩ ⊆⊕  ∪∉⊗ ≈� �ϒ ∩  ⊕ ℑ  ℘ ∉∈  ⊃ 2 

ℜ∏  ⊃ ∉∈⊃ ∈ ∪ ⊃ ∅ ⊃ ⊕ ⊂⊗ ⋅ℑ ℑ ⊂  ∉ ⊆ℑ⊗ ⊕ℜ∧ ≤∪⊕∈ ℑ∈⊗ • ℑ∈∩ 
≈� � � �ϒ∈⊗ ∉⊆⊕∉ ∪⊕  ℑ ⊂ ∉ ⊗ ⊃ ⊗ ∉⊆⊕ ⊕  ⊕ ℑ  ℘ ∪ ⋅∉ ⊄ ≈� �♥∈ 

ℑ⊗⊗ ⊃  ⊃ ∉∈ ⊆ℑ∈∧  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊃   ⊃ ∈ ∩ ⊕ ∉⊗ ⊕  ∧ ℑ ⊂ ∉ ⊆ℑ⊗ ⊕ℑℜ ⊃ ∩℘ ∉∈  ⊃ ℜ∏  ⊃ ∉∈ ∉⊗ ⊕ √⊕ ⊂∉∠ ∪⊕ ∪⊕ ∉ ∧ ℑ∈⊗⊃  ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈⊃ ∈ ∏  2 
√⊕ ∧⊃ ∈∩⊗ ℑ  ℑ∠  ∉℘ ⊕   ⊃ ∈∩�↔ ∉℘ ∪ ⋅∉ ⊄⊕⊗∉∈ ∪⊕′ℑ∧⊕ ⊕   ⊃⊆ℑ  ⊃ ∉∈ ∉∅√ℑ  ⊃ ℑ∈℘ ⊕℘ ∉⊆∠∉∈⊕∈ ≈� ∗ � �≡∪∉∏  ∏⊗ ⊃ ⊕⊗⊃   ∉2 
ℜ∏  ∅ ⊕ ℑ  ∏  ⊕ ℑ∈⊗ ∉ℜ∏  ⊕   ⊃ ⊆ℑ  ⊃ ∉∈ � ≤∪⊕∈ ⊗ ⊕ √⊕ ⊂∉∠⊕⊗ ∪ ⊃  ∪⊕ ∉ ∧ ℑ∈⊗∏  ⊕⊗⊃ ∅∉⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ⊗ ℑ  ℑ∠  ∉℘ ⊕   ⊃ ∈∩ℑ∈⊗ 

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

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

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

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

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

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

×∪⊕ℑ∏  ∪∉ ∪ℑ√⊕ℜ ⊕ ⊕∈ ℑ ⊂ ∉ ⊗ ∉ ⊃ ∈∩ ∉⊆⊕ ⊕  ⊕ ℑ  ℘ ∪ ⋅∉ ⊄⊃ ∈ ∪ ⊃ ∅ ⊃ ⊕ ⊂⊗ ≈�� � �� � �� �♥∈ ∪ ⊃ ∠ ℑ∠ ⊕  ∉⊆⊕∅ ⊕ ℑ  ∏  ⊕ ∉∅ℑ⊂ ⊃ ∈2 
⊕ ℑ ⊆∉⊗ ⊕ ⊂ℑ  ⊕  ∏⊗ ⊃ ⊕⊗⊃ ∈ ∪⊕℘ ℑ  ⊕ ∉∅⊗ ℑ  ℑ∠ ⊕   ∏  ℜ ℑ  ⊃ ∉∈ � • ∉ ⊄ ⊗ ∉∈⊕⊃ ⊃ ∈ ∪⊕∅ ⊃ ⊕ ⊂⊗∉∅⊗ ℑ  ℑℑ∈ℑ ⊂∧ ⊃ ℑ∈⊗ ⊆∉⊗ ⊕ ⊂ℑ∈ℑ ⊂ 2 
∧ ⊃  ∪⊕ ∉ ∧ �≥∉⊆⊕ ⊆∉  ⊃⊆∠∉  ℑ∈℘ ∉∈℘ ⊂∏  ⊃ ∉∈ℑ  ⊕∠  ∉√⊕⊗ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊂∧ � ×∪⊕ ⊕  ∏ ⊂  ∠  ⊕  ⊕∈ ⊕⊗∪⊕  ⊕ℑ  ⊕ ∪⊕ℜ ℑ  ⊃ ℘ 

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

2  ΠΕΡΤΥΡΒΑΤΙΟΝ ΜΟ∆ΕΛ ΑΝ∆ ΕΣΤΙΜΑΤΙΝΓ 

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

Ψ 
ν ≅ � 

� Ξ 
ν ≅ π 

# Β 
π ≅ � 

� Ε 
ν ≅ �

  Εψ Ν�� � Ρ � 8 � � � ��� 

⁄ ⊃ √⊃ ⊗ ⊕� Ξ , Ψ�⊃ ∈ ∉ ⋅∉ ⊕  � Ξ ϑ � Ψ ϑ � ℑ∈⊗� Ξ(ϑ) � Ψ(ϑ)� � Ξ ϑ ℑ∈⊗ Ψ ϑ ℑ  ⊕ κ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ℑ ⊂√⊕ ℘  ∉ � Ξ(ϑ) 

ℑ∈⊗ Ψ(ϑ) ℑ  ⊕ ν � κ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ℑ ⊂ √⊕ ℘  ∉ � 8 � 
Ξ(ϑ) � 

� Ξ ϑ 
� ⋅∪⊕  ⊕ Ξ(ϑ) ℑ∈⊗ Ξ ϑ ℜ ⊕ ⊃ ∈∩ ∪⊕⊗ ⊃ ℑ∩ ∉∈ℑ ⊂ ⊆ℑ   ⊃ ¬� 

♥∈ ℘ ∉  ⊕  ∠ ∉∈⊗ ⊕∈℘ ⊕ ⋅⊃  ∪ ∪⊕∅∉⊆∏ ⊂ℑℑℜ ∉√⊕�∞∇∈� ��� ℘ ∉∏ ⊂⊗ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  

Ψ(ϑ) 

Ψ ϑ 
� 

Ξ(ϑ) 

Ξ ϑ 
Β� 

Ε(ϑ) 
Ε ϑ

   
Ε(ϑ) 
Ε ϑ 

ψ Ν � � Ρ � 
Ξ � � � ϑ� � 

� Ξ � � ϑ 

��� 

2 .1  Περτυρβατιον µ οδελ οφ δατα δελετιον 

ϒ∅  ⊕ ⊗ ⊕ ⊂⊕  ⊃ ∈∩ ∪⊕⊗ ℑ  ℑ ∏ℜ  ⊕ � Ξ ϑ , Ψ ϑ � �∞∇∈ � ��� ℜ ⊕ ℘ ∉⊆⊕ ⊃ ∈ ∉ 

Ψ(ϑ) � Ξ(ϑ) Β� Ε(ϑ)    Ε(ϑ) ψ Ν�� � Ρ � Ξ � � (ϑ)� ��� 

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

≠ Φουνδατιον ιτεµ : ° ∉ ⊇ ⊕ ℘ ≠��∞�����  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪ ⊕ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅≥∪ ℑ∈⊗ ∉∈∩ ° ∉√⊃ ∈℘ ⊕ℑ∈⊗∠  ∉ ⊇ ⊕ ℘  ∏ ∠∠∉  ⊕ ⊗ℜ ∧ ∞∏  ∉∠ ⊕ ℑ∈ ↓ 2 

∩ ℑ∈⊃ ∨ℑ  ⊃ ∉∈ ∅ ∉→ ∏ ℘ ⊂⊕ ℑ ″ ⊕  ⊕ ℑ  ℘ ∪    Ρεχε ιϖεδ δατε : ϒ∠ � �� ����� �αχχεπτεδ δατε : ♠ ℑ∈ � � �����



•  ⊃  ⊃ ∈∩ 
⊥ 
Β , 

⊥ 
Β(ϑ) ℑ  ∪⊕⊂⊕ ℑ   ∇∏ ℑ  ⊕∠ ℑ  ℑ⊆⊕  ⊕ ⊕   ⊃⊆ℑ  ⊃ ∉∈ ∉∅ ∞∇∈� ��� ℑ∈⊗���  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �ℑ∈⊗ ∪⊕ ∏⊆ 

∉∅ ⊕  ⊃ ⊗∏ ℑ ⊂ ∇∏ ℑ  ⊕ ℑ  ⊕ ⋅ ⊃   ⊕∈ ℑ  Ρ ΣΣ ℑ∈⊗ Ρ ΣΣ(ϑ)  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ �×∪⊕∈ ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩∅∉⊆∏ ⊂ℑ ⋅∉∏ ⊂⊗ℜ ⊕ ⊕∈ℑℜ ⊂⊕ 
⊥ 
Β(ϑ) � 

⊥ 
Β� Ν 

� � Ξ × ϑ Ξ ϑ �Ι� ϑ ϑ � 
� �⊥ ε ϑ ��� 

Ρ ΣΣ � ΡΣΣ(ϑ) � ⊥ ε 
× 
ϑ Ξ ϑ (Ι � ϑ ϑ � 

� �⊥ ε ϑ ��� 

⋅∪⊕  ⊕ 
⊥ 
Β� Ν 

� � Ξ × 8 Ψ� 

Ν � Ξ × 8 Ξ � 

ϑ ϑ � Ξ ϑ Ν 
� � Ξ × ϑ Ξ ϑ � 

⊥ ε ϑ � Ψ ϑ � 
⊥ Ψ ϑ � Ψ ϑ � Ξ ϑ 

⊥ 
Β� 

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

Ρ ΣΣ ψ Ρ � ς 
� � ν � π� ��� 

Ρ ΣΣ(ϑ) ψ Ρ � ς 
� � ν � π � κ� ��� 

⊥ ε × ϑ Ξ ϑ �Ι � ϑ ϑ ) 
� �⊥ ε ϑ ψ Ρ 

� 
ς 
� � κ� ��� 

♦⊕  ⊕�∞∇∈� ��� ℑ∈⊗��� ℑ  ⊕⊗ ⊕ ∠ ⊕∈⊗ ℑ∈⊕ ℑ ℘ ∪∉ ∪⊕ �ℑ  ∪⊕ ℑ⊆⊕ ⊃⊆⊕ 

Ρ ΣΣ(ϑ) 
ΡΣΣ 

ψ Β 
ν � π � κ 

� 
� 
κ 
� 

��� 

Ρ ΣΣ � Ρ ΣΣ(ϑ) 
ΡΣΣ 

� 
ρ � ϑ 

ν � π 
ψ Β 

κ 
� 
� 
ν � π � κ 

� 
���� 

Ρ ΣΣ � Ρ ΣΣ(ϑ) 
ΡΣΣ(ϑ) 

� 
⊥ ε Τ ϑ Ξ ϑ �Ι� ϑ ϑ � 

� �⊥ ε ϑ 
ΡΣΣ(ϑ) 

# 
ν � π � κ 

κ 
ψ Φ�κ , ν � π � κ� ���� 

∞∇∈� ��� ���� ���� ���� ℑ∈⊗���� ℑ  ⊕∠  ∉√⊕⊗∈⊕¬ � 

Προϖε ∇  ∞∇∈ � ��� ⋅∉∏ ⊂⊗ℜ ⊕∠  ∉√⊕⊗ℑ � 

ƒ ∉⊆ ∞∇∈� ��� ℑ∈⊗���  ∪⊕⊂⊕ ℑ   ∇∏ ℑ  ⊕⊕   ⊃ ⊆ℑ  ∉∉∅ ∪⊕ ⊆∉⊗ ⊕ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕ Β ℑ  ⊕ 
⊥ 
Β� Ν 

� � Ξ × 8 Ψ ���� 
⊥ 
Β(ϑ) � Ν 

� � � ϑ� Ξ × (ϑ) Ξ(ϑ) Ψ(ϑ) ���� 

⋅∪⊕  ⊕ 

Ν(ϑ) � Ξ Τ (ϑ) Ξ(ϑ) Ξ(ϑ) 

Ν � � (ϑ) � ≈ Ξ × � ϑ� Ξ(ϑ) Ξ(ϑ) � Ξ × ϑ Ξ ϑ Ξ ϑ � Ξ 
× 
ϑ Ξ ϑ Ξ ϑ  

� � 

� Ν � � � Ν � � Ξ × ϑ ( Ξ 
� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� � Ξ ϑ Ν 

� � ���� 

Ξ × (ϑ) Ξ(ϑ) Ψ(ϑ) � Ξ × 8 Ψ� Ξ × ϑ Ξ ϑ Ψ ϑ ���� 

′ ⊃ ∈∩ ∞∇∈� ���� ℑ∈⊗���� ⊃ ∈ ∉ ���� � ⋅⊕∪ℑ√⊕ 
⊥ 
Β(ϑ) � 

⊥ 
Β� Ν 

� � Ξ × ϑ ( Ξ 
� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ♠ � 
� � ⊥ Ψ ϑ � Ν 

� � Ξ × ϑ ( Ξ ϑ � � Ξ 
� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� � Ξ ϑ Ν 

� � Ξ × ϑ Ξ ϑ ) Ψ ϑ 
���� 

⋅∪⊕  ⊕ ⊥ Ψ ϑ ⊃  ∪⊕⊕   ⊃⊆ℑ  ∉∉∅ Ψ ϑ ⋅⊃  ∪ ∞∇∈ � ��� � ∪ℑ  ⊃  ⊥ Ψ ϑ � Ξ ϑ Ν 
� � Ξ × 8 Ψ� 

′⊕ ℘ ℑ∏  ⊕ 

�Ι� Α� � � � Ι� �Ι� Α� � � Α ���� 

⊃  ⊕∈ℑℜ ⊂⊕� 

×∪⊕  ⊕ ∅∉ ⊕ 
⊥ 
Β(ϑ) � 

⊥ 
Β� Ν 

� � Ξ × ϑ ( Ξ 
� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� � ⊥ Ψ ϑ � Ν 

� � Ξ × ϑ Ξ ϑ �Ι � Ξ ϑ Ν 
� � Ξ × ϑ Ξ ϑ � 

� � Ψ ϑ 

� ⊥ Β� Ν 
� � Ξ × ϑ Ξ ϑ �Ι� ϑ ϑ � 

� �⊥ ε ϑ ���� 

×∪∏ ∞∇∈ � ��� ∪ℑ ℜ ⊕ ⊕∈ ∠  ∉√⊕⊗� 

Προϖε   ∞∇∈ � ��� ⋅∉∏ ⊂⊗ℜ ⊕∠  ∉√⊕⊗ℑ � 

ƒ ∉⊆  ∪⊕⊗ ⊕ ∅ ⊃ ∈⊃  ⊃ ∉∈ �⊃  ⊃ ⊄∈∉⋅∈ 

Ρ ΣΣ � � Ψ� Ξ ⊥ Β) 
× 8 � Ψ� Ξ ⊥ Β� ���� 

°∏ ∞∇∈ � ��� ⊃ ∈ ∉ ∪ℑ ℑℜ∉√⊕� ⋅⊕∩ ⊕  

Ρ ΣΣ � � Ψ� Ξ ⊥ Β(ϑ) � ΞΝ 
� � Ξ × ϑ ( Ξ 

� � 
ϑ � Ξ ϑ − 

� � Ξ × ϑ � 
� �⊥ ε ϑ � 

× 8 # 

� Ψ� Ξ ⊥ Β(ϑ) � ΞΝ 
� � Ξ × ϑ ( Ξ 

� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� �⊥ ε ϑ � ���� 

′ ⊃ ∈∩⊃  ⊃ ∈ ∉ ℜ ⊂∉℘ ⊄�⊂⊕  

� Ξ � � ϑ � Ξ ϑ Ν 
� � Ξ × ϑ � 

� � � Β 

⋅⊕∪ℑ√⊕ 

Ρ ΣΣ � 
⊥ ε(ϑ) � Ξ(ϑ) Ν � � Ξ × ϑ Β 

⊥ ε ϑ 
⊥ ε ϑ 

× 
Ξ(ϑ) � 

� Ξ ϑ 

⊥ ε(ϑ) � Ξ(ϑ) Ν � � Ξ × ϑ Β 
⊥ ε ϑ 

⊥ ε ϑ 
���� 

⋅∪⊕  ⊕ ⊥ ε(ϑ) ⊃  ∪⊕ ⊕  ⊃ ⊗ ∏ ℑ ⊂ √⊕ ℘  ∉∉∅ Ψ(ϑ) ⋅⊃  ∪ ∞∇∈ � ��� � 
⊥ ε ϑ ⊃  ∪⊕ ⊕  ⊃ ⊗∏ ℑ ⊂ √⊕ ℘  ∉∉∅ Ψ ϑ ⋅⊃  ∪ ∞∇∈ � ��� �≥∉ 

# � � � # ∂ ∉ ⊂1��  λ 1�           ⁄ℑ  ℑ∠⊕   ∏  ℜ ℑ  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃ ∉∅ℑ⊂ ⊃ ∈⊕ ℑ ⊆∉⊗ ⊕ ⊂



⋅⊕∪ℑ√⊕ 

Ρ ΣΣ � ⊥ ε × (ϑ) Ξ(ϑ) ⊥ ε(ϑ) � ⊥ ε × (ϑ) Ξ(ϑ) Ξ(ϑ) Ν � � Ξ × ϑ Β 
⊥ ε ϑ � 

⊥ ε × ϑ ΒΞ ϑ Ν 
� � Ξ × � ϑ) Ξ(ϑ) ⊥ ε(ϑ) � 

⊥ ε × ϑ ΒΞ ϑ Ν 
� � Ξ × (ϑ) Ξ(ϑ) Ξ(ϑ) Ν � � Ξ × ϑ Β 

⊥ ε ϑ � 
⊥ ε × ϑ Ξ ϑ 

⊥ ε ϑ ���� 

ƒ ∉⊆  ∪⊕⊂ ⊃ ∈⊕ ℑ ⊆∉⊗ ⊕ ⊂ ∪⊕ ∉ ∧ �⊃  ⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈ 

Ξ × (ϑ) Ξ(ϑ) ⊥ ε(ϑ) � � ���� 

Ρ ΣΣ(ϑ) � ⊥ ε × (ϑ) Ξ(ϑ) ⊥ ε(ϑ) ���� 

Ξ × (ϑ) Ξ(ϑ) Ξ(ϑ) � Ν � Ξ × ϑ Ξ ϑ Ξ ϑ ���� 

°∏ ∞∇∈� ���� ����� ℑ∈⊗���� ⊃ ∈ ∉ ���� � ⋅⊕∩ ⊕  

Ρ ΣΣ � ΡΣΣ(ϑ) � ⊥ ε × ϑ ΒΞ ϑ Ν 
� � Ξ × ϑ Ξ ϑ ( Ξ 

� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � Β 
⊥ ε ϑ � 

⊥ ε × ϑ Ξ ϑ 
⊥ ε ϑ ���� 

Ρ ΣΣ � ΡΣΣ(ϑ) � ⊥ ε × ϑ ( Ξ ϑ � ΒΞ ϑ Ν 
� � Ξ × ϑ Ξ ϑ � 

⊥ ε ϑ ���� 

′⊕ ℘ ℑ∏  ⊕∉∅ 

� Ξ ϑ � ΒΞ ϑ Ν 
� � Ξ × ϑ Ξ ϑ � � Ξ ϑ � � Ξ 

� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� � Ξ ϑ Ν 

� � Ξ × ϑ Ξ ϑ 
� Ξ ϑ �Ι� �Ι� Ξ ϑ Ν 

� � Ξ × ϑ Ξ ϑ ) Ξ ϑ Ν 
� � Ξ × ϑ Ξ� � Ξ ϑ �Ι� ϑ ϑ � 

� � ���� 

°∏ ∞∇∈ � ���� ⊃ ∈ ∉ ���� �∞∇∈ � ��� ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

Προϖε   ∞∇∈ � ��� ⋅∉∏ ⊂⊗ℜ ⊕∠  ∉√⊕⊗ℑ � 

ƒ ∉⊆  ∪⊕ ∪⊕ ∉ ⊕⊆ ∉∅ ∪⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ℑ∇∏ ℑ⊗  ℑ  ⊃ ℘∅∉⊆ �⊃ ∅ ∪⊕ ⋅∉∅∉⊆∏ ⊂ℑ ℑ  ⊕ ⊕∈ℑℜ ⊂⊕ 
⊥ ε × ϑ Ξ ϑ �Ι � ϑ ϑ � 

� �⊥ ε ϑ � Ψ 
Τ 
Θ� Ψ ���� 

� Θ� 8 
� � � � � Θ� 8 

� � ���� 

×∪⊕∈ ∞∇∈ � ��� ⊃  ⊕∈ℑℜ ⊂⊕∧⊕  � ×∪⊕∈⊕¬  ⊕ ∠⊃  ∉ ∠  ∉√⊕ ∞∇∈� ���� ℑ∈⊗����  ⊕∈ℑℜ ⊂⊕�≥∏ ∠∠ ∉ ⊕�ℑ ⊆ℑ   ⊃ ¬ 

∆ � � δ � � δ � , δ κ ) (��) 

⋅∪⊕  ⊕ δι�ι � � �� � , � κ� ⊃ ℑ√⊕ ℘  ∉∉∅ ν2⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ℑ ⊂�⊃  ( ν � κ � ι) ∪⊃ � �∉ ∪⊕  ℑ  ⊕� �ℑ∈⊗ 

Ξ ϑ � ∆ 
× Ξ � Ψ ϑ � ∆ 

× Ψ� 
⊥ ε ϑ � ∆ 

×⊥ ε� Ξ � � ϑ � ∆ × 8 � � ∆ 
���� 

 ∉ 
⊥ ε × ϑ ( Ξ 

� � 
ϑ � Ξ ϑ Ν 

� � Ξ × ϑ � 
� �⊥ ε ϑ � Ψ 

× 
Θ 
× ∆� ∆ × 8 � � ∆ � ∆ × ΞΝ � � Ξ × ∆� � � ∆ × ΘΨ ���� 

⋅∪⊕  ⊕ Θ � Ι� ΞΝ � � Ξ × 8 �℘ ∉⊆∠ℑ  ⊕⊗ ⋅⊃  ∪ ∞∇∈ � ���� � ⋅⊕∪ℑ√⊕ 

Θ� � Θ 
× ∆� ∆ × 8 � � ∆ � ∆ × ΞΝ � � Ξ × ∆� � � ∆ × Θ � Θ 

× ∆� ∆ × Θ8 
� � ∆� � � ∆ × Θ ���� 

� Θ� 8 
� � � � � Θ 

× ∆� ∆ × Θ8 
� � ∆� � � ∆ × Θ8 

� � 
Θ 
× ∆� ∆ × Θ8 

� � ∆� � � ∆ × Θ8 
� � 

� Θ 
× ∆� ∆ × Θ8 

� � ∆� � � ∆ × 8 � � � Θ� 8 
� � ���� 

∞∇∈� ���� ℑ∈⊗���� ℑ  ⊕ ⊕∈ℑℜ ⊂⊕�≥∉ ∞∇∈ � ��� ⊃ ∠  ∉√⊕⊗� 

Προϖε   ∞∇∈� ��� ℑ∈⊗��� ℑ  ⊕⊃ ∈⊗ ⊕∠ ⊕∈⊗ ⊕∈ 

′⊕ ℘ ℑ∏  ⊕∉∅ 

Ρ ΣΣ(ϑ) � ΡΣΣ � Ψ × Θ� Ψ� Ψ × � Θ 
× 8 Θ � Θ� � Ψ ���� 

×∪⊕  ⊕ ∅∉ ⊕ 

� Θ 
× 8 Θ � Θ� � 8 

� � 
Θ� � Θ 

× 8 Θ8 � � Θ� � Θ� 8 
� � 

Θ� ���� 

Θ� 8 
� � 

Θ� � Θ 
× ∆� ∆ × Θ8 

� � ∆� � � ∆ × Θ8 
� � 

Θ 
× ∆� ∆ × Θ8 

� � ∆� � � ∆ × Θ � Θ� ���� 

Θ 
× 8 Θ8 � � Θ� � � ΘΘ� 

× 
Θ� � Θ 

× 
Θ� � � ΘΘ� 

× ∆� ∆ × Θ8 
� � ∆� � � ∆ × Θ � Θ� ���� 

≥∉ ∞∇∈ � ���� ⊕ ∇∏ ℑ ⊂ ∉ ∨⊕  ∉�∞∇∈� ��� ℑ∈⊗��� ℑ  ⊕⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ � ϒ∈⊗∞∇∈� ��� ℑ∈⊗���� ℑ  ⊕ ⊕∈ℑℜ ⊂⊕� 

2 .2  Περτυρβατιον µ οδελ οφ µεαν σηιφτ 

≤∪ℑ∈∩ ⊕ ∪⊕ ⊆∉⊗ ⊕ ⊂�∞∇∈ � ��� �⊃ ∈ ∉ ℑ ⊆∉⊗ ⊕ ⊂ ∉∅ ⊆⊕ ℑ∈  ∪ ⊃ ∅  

Ψ(ϑ) 

Ψ ϑ 
� 

Ξ(ϑ) � 

Ξ ϑ Ι 
Β 
Χ 

� 
Ε(ϑ) 
Ε ϑ 

���� 

← ⊕  ⊥ Βα � 
⊥ Χℜ ⊕ ∪⊕⊕   ⊃ ⊆ℑ  ∉ ∉∅ ∪⊕∠ ℑ  ℑ⊆⊕  ⊕  Β , Χ�×∪⊕ ⊕  ⊃ ⊗∏ ℑ ⊂ ∇∏ ℑ  ⊕ ∏⊆ ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  Ρ ΣΣ α �×∪⊕ 

∈∉⊆ℑ ⊂⊕ ∇∏ ℑ  ⊃ ∉∈⊃  

Ν Ξ Τ ϑ Ξ ϑ 
Ξ ϑ Ξ ϑ Ξ ϑ 

⊥ 
Βα 
⊥ Χ 

� 
Ξ × 8 Ψ 
Ξ ϑ Ψ ϑ 

���� 

Ν Ξ × ϑ Ξ ϑ 
Ξ ϑ Ξ ϑ Ξ ϑ 

� � 

� 
Ν � � � Ν � � Ξ × ϑ Ξ ϑ (Ι � ϑ ϑ � 

� � Ξ ϑ Ν 
� � � Ν � � Ξ × ϑ Ξ ϑ (Ι � ϑ ϑ � 

� � Ξ � � ϑ 

� �Ι � ϑ ϑ � 
� � Ξ ϑ Ν 

� � �Ι � ϑ ϑ � 
� � Ξ � � ϑ 

���� 

×∪⊕ ∉ ⊂∏  ⊃ ∉∈ℑ  ⊕ 
⊥ Χ� �Ι � ϑ ϑ � 

� �⊥ ε ϑ ���� 
⊥ 
Βα � 

⊥ 
Β� Ν 

� � Ξ × ϑ Ξ ϑ 
⊥ Χ ���� 

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



×∪ℑ  ⊃  
⊥ 
Βα � 

⊥ 
Β� Ν 

� � Ξ × ϑ Ξ ϑ (Ι � ϑ ϑ � 
� �⊥ ε ϑ ���� 

≤∉⊆∠ ℑ  ⊃ ∈∩ ∪⊕∅∉⊆∏ ⊂ℑℑℜ∉√⊕ ⋅⊃  ∪ ∞∇∈ � ��� � ⋅⊕⊄∈∉⋅ 
⊥ 
Βα � 

⊥ 
Β(ϑ) ���� 

×∪⊕ ⊕  ⊃ ⊗∏ ℑ ⊂ ∇∏ ℑ  ⊕ ∏⊆ ⊃  

Ρ ΣΣ α � 
Ψ(ϑ) � Ξ(ϑ) ⊥ Βα 
Ψ ϑ � Ξ ϑ 

⊥ 
Βα � 

⊥ Χ 

× Ξ(ϑ) � 

� Ξ ϑ 

Ψ(ϑ) � Ξ(ϑ) ⊥ Βα 
Ψ ϑ � Ξ ϑ 

⊥ 
Βα � 

⊥ Χ 
���� 

⋅∪⊕  ⊕ 

Ψ ϑ � Ξ ϑ 
⊥ 
Βα � 

⊥ Χ� Ψ ϑ � Ξ ϑ 
⊥ 
Β� Ξ ϑ Ν 

� � Ξ × ϑ Ξ ϑ 
⊥ Χ� ⊥ Χ� ⊥ ε ϑ � �Ι� ϑ ϑ � 

⊥ Χ� ⊥ ε ϑ � 
⊥ ε ϑ � � ���� 

×∪⊕  ⊕ ∅∉ ⊕ 

Ρ ΣΣ α � Ψ(ϑ) � Ξ(ϑ) ⊥ Βα 
× 
� Ξ(ϑ)� Ψ(ϑ) � Ξ(ϑ) ⊥ Βα 

� Ψ(ϑ) � Ξ(ϑ) ⊥ Β(ϑ) 
× � Ξ(ϑ)� Ψ(ϑ) � Ξ(ϑ) ⊥ Β(ϑ) � Ρ ΣΣ(ϑ) ���� 

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

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

3  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

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

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  ″ ℑ ∉ ≤ ″ �← ⊃ ∈⊕ ℑ ≥ ℑ  ⊃   ⊃ ℘ ℑ ⊂ ♥∈∅ ⊕  ⊕ ∈℘ ⊕ℑ∈⊗♥ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈�≥⊕ ℘ ∉∈⊗ ∞⊗ ⊃  ⊃ ∉∈� ≈ ↑  � → ⊕⋅ ≠∉  ⊄�♠ ∉∪∈ • ⊃ ⊂⊕ ∧ ℑ∈⊗≥∉∈����� � 

≈�  • ϒ →♣ ≥∉∈∩ 2∩∏ ⊃�← ⊃ ∈⊕ ℑ  ↑ ∉⊗ ⊕ ⊂ ×∪ ⊕ ∉ ∧ ℑ∈⊗♥ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ♦⊕ ∅ ⊕ ⊃� ϒ∈∪∏ ⊃∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ℑ ⊂ ° ⊕  ����� � 

≈�  ≥⊕ ℜ ⊕ ♣ ϒ ƒ �← ⊃ ∈⊕ ℑ ″ ⊕ ∩  ⊕   ⊃ ∉∈ ϒ∈ℑ ⊂∧ ⊃ ≈ ↑  � → ⊕⋅ ≠∉  ⊄�♠ ∉∪∈ • ⊃ ⊂⊕ ∧ ℑ∈⊗≥∉∈����� � 

≈�  ≤ ♦∞→ ÷⊃ 2 ∏� ↑ℑ  ∪ ⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ≥ ℑ  ⊃   ⊃ ℘ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ ⊇ ⊃ ∈∩�≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  ����� � 

≈�  ≤ ♦∞→ ÷⊃ 2 ∏ℑ∈⊗ • ϒ →♣ ≥∉∈∩ 2∩ ∏ ⊃� ↑ ∉⊗ ⊕  ∈ ″ ⊕ ∩  ⊕   ⊃ ∉∈ ϒ∈ℑ ⊂∧ ⊃ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ♦⊕ ∅ ⊕ ⊃� ϒ∈∪∏ ⊃∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ℑ ⊂ ° ⊕  ����� � 

≈�  ≡ ♦ ϒ→♣ ♠ ⊃ ∈2∪∏ ℑ ⊃�♥⊆∠  ∉√⊕⊆⊕ ∈ℑ∈⊗ ″ ℑ  ℑ⊆⊕  ⊕ ∞  ⊃ ⊆ℑ  ⊃ ∉∈ ∉ ∅ℑ← ⊃ ∈⊕ ℑ ↑ ∉⊗ ⊕ ⊂≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � �≤∪ ℑ∈∩  ∪ ℑ�° ⊕  ∉ ∅ → ℑ  ⊃ ∉∈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∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈≈ ↑  �≥∠  ⊃ ∈∩ ⊕  2 ∂ ⊕  ⊂ℑ∧ ����� � 
≈��  ≤ ♦∞→ ≠∉∈∩ 2∇ ⊃�⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ⁄ℑ  ℑ ° ∉℘ ⊕   ⊃ ∈∩≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ ⊇ ⊃ ∈∩�≥∏  √⊕ ∧⊃ ∈∩ℑ∈⊗ ↑ℑ∠∠ ⊃ ∈∩ ° ⊕  ∉∅ ≤∪ ⊃ ∈ℑ� ���� � 

≈��  ♠ ♥→ƒ⊕ ∈∩ 2¬ ⊃ ℑ∈∩ℑ∈⊗≡∞→♣ ≡ ± � ♣⊕ ∉⊆⊕   ⊃ ℘ ℑ ⊂∅ ⊕ ℑ  ∏  ⊕ ℑ∈⊗  ℑ  ⊃   ⊃ ℘ ℑ ⊂ ⊕  ∉∅ ♣ ↑ ⊆∉⊗ ⊕ ⊂ ≈♠  � ×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕  2 
 ∉∏  ↑⊕  ℑ ⊂����� ����� �� ∗ � � 

≈��  ♠ ♥→ƒ⊕ ∈∩ 2¬ ⊃ ℑ∈∩�♥∈∅ ⊂∏ ⊕ ∈ ⊃ ℑ ⊂ ϒ∈ℑ ⊂∧ ⊃ ×∪ ⊕ ∉ ∧ ℑ∈⊗♥ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∈ ⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ↑ ∉∈⊃  ∉ ⊃ ∈∩≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ≤∪ℑ∈∩  ∪ ℑ� 

≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ∉ ∅ ≤∪ ⊃ ∈ℑ ° ⊕  ����� � 

≈��  ♠ ♥→ƒ⊕ ∈∩ 2¬ ⊃ ℑ∈∩ℑ∈⊗ • ϒ →♣ ×∉∈∩ 2¬ ⊃ ℑ ∉�≥ ℑ  ⊃   ⊃ ℘⁄ ⊃ ℑ∩∈∉  ⊃ ℘ ℑ∈⊗ ⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ↑ ∉∈⊃  ∉ ⊃ ∈∩ ×∪ ⊕ ∉ ∧ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ 2 
⊇ ⊃ ∈∩� ϒ∩  ⊃ ℘ ∏ ⊂  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ °∏ℜ ⊂ ⊃  ∪ ⊃ ∈∩ ♦∉∏  ⊕∉∅ ≤∪ ⊃ ∈ℑ ° ⊕  ����� � 

≈��  • ∞♥ ′∉ 2℘ ∪⊕ ∈∩ ℑ∈⊗ ←∝ ♣∏ ∉ 2ℜ ⊃ ∈ �♥∈  ∉⊗∏ ℘  ⊃ ∉∈ ∉ ∅ ≥ ℑ  ⊃   ⊃ ℘ ⁄ ⊃ ℑ∩∈∉  ⊃ ℘ ≈ ↑  ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � → ℑ∈⊇ ⊃ ∈∩� ≥∉∏  ∪ ⊕ ℑ  ∝∈⊃ √⊕   ⊃  ∧ 

° ⊕  ����� � 

≈��  • ϒ→♣ ×∉∈∩ 2¬ ⊃ ℑ ∉ ℑ∈⊗♠ ♥→ ƒ⊕ ∈∩ 2¬ ⊃ ℑ∈∩� ≥ ℑ  ⊃   ⊃ ℘ ⁄ ⊃ ℑ∩∈∉  ⊃ ℘ ℑ∈⊗ ⁄ℑ  ℑ ° ∉℘ ⊕   ⊃ ∈∩ ∉ ∅ ♣∧ ∉  ∪⊕ ∉⊗ ∉ ⊂ ⊃  ⊕ ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈ ≈ ↑  � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � �≡∏ ∨∪∉∏�≤∪ ⊃ ∈ℑ ↑⊃ ∈⊃ ∈∩ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

(Εδιτεδ βψ ΗΕ Ξυε2φενγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�           ⁄ℑ  ℑ∠⊕   ∏  ℜ ℑ  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃ ∉∅ℑ⊂ ⊃ ∈⊕ ℑ ⊆∉⊗ ⊕ ⊂


