
[ Αρτιχλε Ι∆] ���� � ������������ � ���� � �� 

Χοντρολ οφ Αλ χοντεντ δυρινγ ΙΣ Μ προχεσσ οφ Νβ� Αλ 
≠ 

♣ ∝ ↓ ♠ ⊃ ∈∩ 2⊇ ⊃ ⊕ �郭景杰� � ← ♥∝ ♣∏ ⊃ 2∨∪∉∈∩�刘贵仲� � ≥ ∝ ≠ ℑ∈2∇ ⊃ ∈∩�苏彦庆� � 

← ♥∝ ≠ ∏ ℑ∈�刘  源� � ⁄♥→♣ ♦∉∈∩ 2 ∪⊕∈∩�丁宏升� �♠ ♥ϒ ♠∏∈�贾  均� 

�≥℘ ∪∉∉ ⊂ ∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ♦ℑ  ℜ ⊃ ∈ ♥∈  ⊃  ∏  ⊕ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

♦ℑ  ℜ ⊃ ∈ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] × ∪⊕ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ ∉ ∅ ℘ ∉⊆∠ ∉∈⊕ ∈ ⊃ ∈ → ℜ � ϒ⊂ ⊆⊕ ⊂ ⋅⊕  ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕ ⊗� ↓∈  ∪ ⊕ ℜ ℑ  ⊃ ∉ ∅  ∪ ⊕ ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ 2 

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

⊃ ∈∩ ∪ ⊕⊃ ∈⊗∏ ℘  ⊃ ∉∈  ⊄∏ ⊂ ⊂ ⊆⊕ ⊂  ⊃ ∈∩�♥≥ ↑ � ∠  ∉℘ ⊕   ⋅⊕  ⊕  ∏ ⊗ ⊃ ⊕ ⊗ ∧  ⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ � × ∪⊕ ⊕  ∏ ⊂   ∪∉⋅  ∪ ℑ   ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈2℘ ∉∈  ∉ ⊂ 2 

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

⊂ℑ∧⊕ ℑ∈⊗ ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈ �∏∈⊗ ⊕  ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∪ℑ π � � � ��� °ℑ ℑ∈⊗ ∪ ⊕ ℘ ∉∠ ⊕ ∉ ∅ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ � ��� ∗ 

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

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

ℜ ⊕ ∠  ⊕   ∏  ⊕⊃ ℑℜ ∉√⊕��� °ℑ� 

[ Κεψ ωορδσ] → ℜ � ϒ⊂ ℑ ⊂ ⊂∉∧ �⊃ ∈⊗∏ ℘  ⊃ ∉∈  ⊄∏ ⊂ ⊂ ⊆⊕ ⊂  ⊃ ∈∩� ϒ⊂ ⊕ √ℑ∠ ∉ ℑ  ⊃ ∉∈ 

[ ΧΛΧ νυµ βερ] × ♣���               [ ∆οχυµ εντ χοδε] Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

ϒℑ ℘ ℑ∈⊗ ⊃ ⊗ ℑ  ⊕ ∅∉ ∪⊕ ∈⊕¬∩⊕∈⊕  ℑ  ⊃ ∉∈ ∉∅ ∪ ⊃ ∩∪ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕    ∏ ℘  ∏  ℑ ⊂ ⊆ℑ  ⊕  ⊃ ℑ ⊂� → ℜ � ϒ⊂ 2ℜ ℑ  ⊕⊗ ℑ ⊂ ⊂∉∧ 

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

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

 ⊃ ∉∈ � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕� ℑ∈⊗ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈� ∪∉⋅∉ ⊄ 

∠  ∉℘ ⊕   ⊃ ∈∩ ℑ∈⊗ √ℑ  ⊃ ∉∏  ∠  ∉∠ ⊕   ⊃ ⊕  ≈� ∗ � � ∝∠  ∉ ∈∉⋅ � 

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

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

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

∠  ∉∠ ⊕   ⊃ ⊕  ℑ  ⊕ ⊂ℑ  ∩ ⊕ ⊂∧ ⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ ∉∈  ∪⊕ ⊃  ℘ ∉⊆∠∉2 

∈⊕∈  ≈� ∗ � � ≤∉ ⊂⊗ ℘  ∏ ℘ ⊃ ℜ ⊂⊕ ⊃ ∈⊗∏ ℘  ⊃ ∉∈  ⊄∏ ⊂ ⊂ ⊆⊕ ⊂  ⊃ ∈∩ 

�♥≥ ↑ � ⊃   ⊕ ∩ ℑ  ⊗ ⊕⊗ ℑ  ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ℑ∈⊗ ∠  ℑ℘  ⊃ ℘ ℑ ⊂ 

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

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

⊕⊆⊕∈  ∉  ∪⊕ ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂ ⊃  ⊆⊃ ∈⊃⊆ℑ ⊂� ♦∉⋅⊕√⊕ � ⋅⊃  ∪ 

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

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

⊂∉∧ ⊆⊕ ⊂ ⋅⊃ ⊂ ⊂ ℜ ⊕ √⊕  ∧  ⊕  ⊃ ∉∏ ⊗∏  ⊃ ∈∩ ∪⊕♥≥ ↑ ∠  ∉℘ ⊕  � 

ϒ∅∉ ∪⊕ℑ ⊂ ⊂∉∧ ∉∅ →ℜ � ϒ⊂ ⋅⊃  ∪ ∪⊕∪ ⊃ ∩∪ ⊆⊕ ⊂   ⊕⊆∠⊕  ℑ 2 

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

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

⊃  ∪ ⊃ ∩∪ √ℑ∠∉∠  ⊕   ∏  ⊕℘ ℑ∈ ∈∉ℜ ⊕⊃ ∩∈∉ ⊕⊗� × ∪ ⊃ ∠ ℑ∠ ⊕  

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

♥≥ ↑ ∠  ∉℘ ⊕   ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊂∧ � 

2  ΑΧΤΙς ΙΤ Ψ ΟΦ Αλ ΙΝ Νβ 3 Αλ ΜΕΛΤ 

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

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

 ∏  ⊕� ϒ∅∉ ∪⊕⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕�⊃  ℘ ℑ∈ ℜ ⊕ 

⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  

π⊕ (ι) = ξ ι # Χ ι # π 
� 
ι ��� 

⋅∪⊕  ⊕ π 
� 
ι ⊃  ∪⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠  ⊕   ∏  ⊕∉∅ ∠∏  ⊕℘ ∉⊆∠∉2 

∈⊕∈ι � ƒ∉ϒ⊂ ⊕ ⊂⊕⊆⊕∈ � π 
� 
ι ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ∧ ∅∉ ⊂ 2 

⊂∉⋅⊃ ∈∩∅∉⊆∏ ⊂ℑ ≈� � 

⊂∩( π 
� 
ϒ⊂ / °ℑ) � � �� ��� Τ � � � ⊂∩ Τ � �� � �� ��� 

ξ ι ⊃  ∪⊕ ⊆∉ ⊂⊕∅  ℑ ℘  ⊃ ∉∈ ∉∅⊕ ⊂⊕⊆⊕∈ι ⊃ ∈  ∪⊕ℑ ⊂ ⊂∉∧ ⊆⊕ ⊂  � 

Χ ι ⊃  ∪⊕ ℑ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ ⊕ ⊂⊕⊆⊕∈ι ⊃ ∈  ∪⊕ ℑ ⊂ ⊂∉∧ 

⊆⊕ ⊂  � 

2 .1  Χαλχυλατινγ φορµ υλα φορ αχτιϖ ιτψ χοεφφιχιεντ 

♥∈ ι2ϕ ℜ ⊃ ∈ℑ  ∧  ∧  ⊕⊆ �℘ ∉⊆∠∉∈⊕∈ι ⊃  ∉ ⊂∏  ⊕ ℑ∈⊗ 

℘ ∉⊆∠∉∈⊕∈ϕ⊃  ∉ ⊂√⊕∈ � ′ℑ  ⊕⊗ ∉∈ ↑⊃ ⊕⊗ ⊕⊆ℑ ⊆∉⊗ ⊕ ⊂ ≈� 

ℑ∈⊗ ↔ ∪∉ ⊂⊕ ∞∇∏ ℑ  ⊃ ∉∈ ≈� � ″ ⊕ ∅� ≈� ∪ℑ ∩ ⊃ √⊕∈  ∪⊕ ∩ ⊕∈2 

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

℘ ∉⊆∠∉∈⊕∈ι ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

⊂∈ Χ ι = Β ιϕ φιϕ Α/ Β + ξ ϕ [ ( Ε ∆ + 

ΦΧ) Β − Γ Α] / Β � ��� 

⋅∪⊕  ⊕ 

Β ιϕ = � − � .� Τ 
Τ ⊆(ι) + Τ ⊆(ϕ ) 

Τ ⊆(ι) Τ ⊆(ϕ ) 

φιϕ = � π ς �/ � 
ι ς �/ � 

ϕ {( θ/ π)[ ( ν �/ � 
⋅ ) ϕ − ( ν �/ � 

⋅ ) ι ] 
� − 

( < ϕ − < ι ) � − α( ρ/ π)}/ 

[ ( ν �/ � 
⋅ ) − � 

ι + ( ν �/ � 
⋅ ) − � 

ϕ ] 

Α = ξ ι ξ ϕ 
� + Λ ι ξ ϕ ( < ι − < ϕ ) # 

[ � + Λϕ ξ ι ( < ϕ − < ι )] 

Β = ξ ι ς �/ � 
ι � + Λ ι ξ ϕ ( < ι − < ϕ ) + 

ξ ϕ ς �/ � 
ϕ [ � + Λϕ ξ ι ( < ϕ − < ι )] 

Χ = ξ ι � + Λ ι ξ ϕ ( < ι − < ϕ ) 

∆ = ξ ϕ 
� + Λϕ ξ ι ( < ϕ − < ι ) 

Ε = � + Λ ι ( < ι − < ϕ )( ξ ϕ − ξ ι ) 

Φ = � + Λϕ ( < ι − < ϕ )( ξ ϕ − ξ ι ) 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ↓℘  ����� 

≠ [ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



Γ = ς �/ � 
ι � + Λ ι ξ ϕ ( < ι − < ϕ ) + 

ξ ι ς �/ � 
ι Λ ι ( < ι − < ϕ )] − 

ς �/ � 
ϕ 

� + Λϕ ξ ι ( < ϕ − < ι ) + 

ξ ϕ ς �/ � 
ϕ Λϕ ( < ϕ − < ι )] 

⋅∪⊕  ⊕ Τ ⊆(ι) � Τ ⊆(ϕ ) ℑ  ⊕ ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈∉∅℘ ∉⊆∠∉2 

∈⊕∈ι ℑ∈⊗ ϕ�  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � Τ ⊃  ∪⊕ ⊆⊕ ⊂  ⊕⊆∠⊕  ℑ 2 

 ∏  ⊕� ς ι �ς ϕ ℑ  ⊕ ∪⊕ ⊆∉ ⊂⊕√∉ ⊂∏⊆⊕∉∅ ι ℑ∈⊗ ϕ�� ν ⋅ � ι � 

� ν ⋅ � ϕ ℑ  ⊕ ∪⊕⊕ ⊂⊕ ℘   ∉∈ ⊗ ⊕∈ ⊃  ∧ ∉∅ ι ℑ∈⊗ ϕ� < ι � < ϕ ℑ  ⊕ 

 ∪⊕⊕ ⊂⊕ ℘   ∉∈ ∈⊕ ∩ ℑ  ⊃ √⊃  ∧ ∉∅ ι � ϕ� ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ξ ι ℑ∈⊗ 

ξ ϕ ℑ  ⊕ ∪⊕ ⊆∉ ⊂⊕∅  ℑ ℘  ⊃ ∉∈ ∉∅℘ ∉⊆∠∉∈⊕∈ι ℑ∈⊗ ϕ� π � ρ � 

θ � α ℑ∈⊗ Λ ℑ  ⊕℘ ∉∈  ℑ∈ � × ∪⊕√ℑ ⊂∏ ⊕ ∉∅ ∪⊕  ⊕∠ℑ  ℑ⊆2 

⊕  ⊕  ℑ  ⊕ ∏ ∠∠ ∉  ⊕⊗ ℜ ∧ ″ ⊕ ∅� ≈� � 

′ℑ  ⊕⊗∉∈  ∪⊕ℑ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅℘ ∉⊆∠ ∉∈⊕∈ι � 

 ∪⊕ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅℘ ∉⊆∠∉∈⊕∈ϕ℘ ℑ∈ ℜ ⊕∩ ⊃ √⊕∈ ℜ∧ 

⊂∈ Χ ϕ = 
� 
ξ ϕ 

(∃ Η ιϕ Β ιϕ − ξ ι ⊂∈ Χ ι ) ��� 

⋅∪⊕  ⊕ 

∃ Η ιϕ = φιϕ ξ ι [ � + Λ ι ξ ϕ ( < ι − < ϕ )] ξ ϕ [ � + 

Λϕ ξ ι ( < ϕ − < ι )] / { ξ ι ς �/ � 
ι [ � + 

Λ ι ξ ϕ ( < ι − < ϕ )] + ξ ϕ ς �/ � 
ϕ [ � + 

Λϕ ξ ι ( < ϕ − < ι )] } 

2 .2  Χαλχυλατεδ ρεσυλτσ ανδ δισχυσσ ιον 

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

→ℜ � ϒ⊂ ⊆⊕ ⊂ ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ƒ ∉⊆ ƒ⊃ ∩� � �⊃ ℘ ℑ∈ 

ℜ ⊕  ⊕ ⊕∈  ∪ℑ  ∪⊕ ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ∉∅ ϒ⊂ ℑ∈⊗ →ℜ 

�∪⊕  ⊕ ⊃ ∈ℑ ∅  ⊕  ⊕ ∅ ⊕   ⊕⊗ ∉ ℑ  Χ� ϒ⊂� ℑ∈⊗ Χ� →ℜ�  ⊕  ∠⊕ ℘ 2 

 ⊃ √⊕ ⊂∧� ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ ⊆⊕ ⊂   ⊕⊆∠⊕  ℑ  ∏  ⊕� 

• ⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕�  ∪⊕ ⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ 

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

℘  ⊕ ℑ  ⊕∉∅ℑ ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �ƒ∉ ∪⊕ℑ    ℑ ℘  ⊃ √⊕⊃ ∈ ⊕  2 

ℑ ℘  ⊃ ∉∈ ∅ ∉ ℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ⊕ ⊂⊕⊆⊕∈ →ℜ ℑ∈⊗ ϒ⊂ ⊃     ∉∈∩� 

ℜ ∉ ∪ Χ�ϒ⊂� ℑ∈⊗ Χ� →ℜ � ℑ  ⊕⊂⊕   ∪ℑ∈ � � ϒ ∪⊕ ℑ⊆⊕ 

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

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

⋅∪ ⊃ ℘ ∪ ⊆ℑ∧ ∉℘ ℘ ∏ ⊗∏  ⊃ ∈∩ ∪⊕♥≥ ↑ ∠  ∉℘ ⊕  � Χ�ϒ⊂� ℑ∈⊗ 
Χ� → ℜ� ℑ  ⊕ ℑ ⊂  ∉  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ� �♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ 

 ∪ℑ  � ⋅⊃  ∪  ∪⊕ ξ�ϒ⊂� ⊃ ∈℘  ⊕ ℑ  ⊕� ∪⊕ Χ�ϒ⊂� ⊃ ∈℘  ⊕ ℑ  ⊕ � 

⋅∪ ⊃ ⊂⊕ ∪⊕ Χ� →ℜ � ⊗ ⊕ ℘ ⊂ ⊃ ∈⊕ � × ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ 

 ⊕⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕ ∉∅ ϒ⊂ �∪⊕  ⊕ ⊃ ∈ℑ ∅  ⊕  ⊕ 2 

∅ ⊕   ⊕⊗  ∉ ℑ  π⊕ �ϒ⊂�� ℑ∈⊗ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗ �∉ 

ξ�ϒ⊂� ℑ  ⊕ℑ ⊂ ∉  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℑ� ℑ∈⊗�ℜ � � 

3  ΧΟΝΤ Ρ ΟΛΛΙΝΓ ΣΤΕΠΣ ΦΟΡ Ε ς ΑΠΟΡ ΑΤΙΟΝ 

ΟΦ Αλ ∆ ΥΡΙΝΓ ΙΣ Μ ΠΡ ΟΧΕΣΣ ΟΦ Νβ 3 Αλ 

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

 ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ∉∅ℑ ⊂ ⊂∉∧ ⊕ ⊂⊕⊆⊕∈ �ℑ  ∪∉⋅∈ ⊃ ∈ 

ƒ⊃ ∩� � �⊃ ∈℘ ⊂∏⊗ ⊕  ∪ ⊕ ⊕  ⊕∠ � 
∇ � × ∪⊕ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ∉∅ ⊕√ℑ∠∉ ℑ  ⊃ ∈∩ ⊕ ⊂⊕⊆⊕∈⊃ ∈  ∪⊕ 

⊂ ⊃ ∇∏ ⊃ ⊗ ℜ ∉∏∈⊗ ℑ  ∧ ⊂ℑ ∧⊕ � ⁄∏ ⊕  ∉  ∪⊕ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ 

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

∪∉⊆∉∩ ⊕∈⊕ ∉∏ � × ∪⊕  ⊕ ∉∈⊂∧ ⊕¬ ⊃    √⊕  ∧  ∪ ⊃ ∈ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ 

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

∅ ⊕   ⊃ ∈∩  ℑ  ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅  ∪ ⊃    ⊕∠ ⊃  ∈ℑ⊆⊕⊗ ℑ  Β⊆ 

�℘⊆� � � 
 � × ∪⊕⊕√ℑ∠∉ ℑ  ⊃ ∉∈  ⊕ ℑ℘  ⊃ ∉∈ �≈ ↑ ι  � ↑ ι�∩ � � ⊃ ∈ 

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

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

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

⊃ ∈ℑ⊆⊕⊗ℑ  Β∩ �℘⊆� � � 

⁄∏  ⊃ ∈∩ ∪⊕♥≥ ↑ ∠  ∉℘ ⊕  �⊃ ∈ ∩⊕∈⊕  ℑ ⊂� ∪⊕  ⊕∠  

∪ℑ ∈∉ ⊕ ∅ ∅ ⊕ ℘ ∉∈  ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ⊗ ∏ ⊕  ∉  ∪⊕ 

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

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

⊃ ⊂ ⊃ ⊄⊕ ⊂∧  ∉ ℜ ⊕ ∪⊕℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ⊕ ∠� ⋅∪ ⊃ ℘ ∪ ⊗ ⊕ ∠ ⊕∈⊗ ∉∈ 

 ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕� √ℑ ℘ ∏∏⊆ ⊗ ⊕ ∩  ⊕ ⊕ ℑ  ⋅⊕ ⊂ ⊂ ℑ  ∪⊕ 

℘ ∉∈ ⊕∈∉∅ ⊕ √ℑ∠∉ ℑ  ⊃ ∈∩ ⊕ ⊂⊕⊆⊕∈� 

3 .1  ϑυδγινγ µ οδελ φορ χοντρολλινγ σ τεπ 

♥∈   ⊕∠ ∇ �  ∪⊕ ⊆ℑ    ℑ∈ ∅ ⊕   ⊃ ∈∩  ℑ  ⊕ Ν ⊆ �∩# 

℘⊆ � � # � � � ∉∅ ⊕ √ℑ∠∉ ℑ  ⊃ ∈∩ ⊕ ⊂⊕⊆⊕∈℘ ℑ∈ ℜ ⊕ ⊕¬∠  ⊕   ⊕⊗ 

ℑ  

Ν ⊆ = Β⊆ ( Θ⊆ − Θ⊆ ) ��� 

⋅∪⊕  ⊕ Θ⊆ �∩#℘⊆ � � � ℑ∈⊗ Θ⊆ ℑ  ⊕ ∪⊕ℑ√⊕  ℑ∩⊕℘ ∉∈ ⊕∈ 

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

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

♥∈   ⊕∠  � ∪⊕ ⊆ℑ    ℑ∈ ∅ ⊕   ⊃ ∈∩ ℑ  ⊕ Ν ⊆ ℘ ℑ∈ ℜ ⊕ 

⋅ ⊃   ⊕∈ ℑ  

Ν ⊆ � Κ ⊆ Θ⊆ ��� 

Φ ιγ .1  ϒ℘  ⊃ √⊃  ∧ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ℑ∈⊗⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕∉∅ ϒ⊂ √ ⊆⊕ ⊂  ⊕⊆∠⊕  ℑ  ∏  ⊕�ℑ� 

ℑ∈⊗ ⊆∉ ⊂⊕∅  ℑ ℘  ⊃ ∉∈ ∉∅ ϒ⊂ �ℜ� ⊃ ∈ →ℜ � ϒ⊂ ⊆⊕ ⊂  

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



Φ ιγ .2  ≥℘ ∪⊕⊆ℑ  ⊃ ℘∉∅⊕√ℑ∠ ∉ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ⊗∏  ⊃ ∈∩ 

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

⊕ ⊂⊕⊆⊕ ∈ ⊃ ∈  ∪⊕⊃ ∈∈⊕  ⊆⊕ ⊂ ℑ∈⊗∉∈  ∪ ⊕ 

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

  ≥⊃ ∈℘ ⊕  ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∉∅ ℑ ⊂ ⊂∉∧ ⊕ ⊂⊕⊆⊕∈⊃ ℑ ℘ ∉∈2 

 ⊃ ∈∏ ∉∏ ∠  ∉℘ ⊕  � ∞∇∈� ��� ℑ∈⊗ ���  ∪∉∏ ⊂⊗ ℜ ⊕ ⊕ ∇∏ ℑ ⊂� 

× ∪⊕ ℑ  ⊕ ∉∅ ∪⊕ ⋅∪∉ ⊂⊕⊕√ℑ∠∉ ℑ  ⊃ ∈∩ ∠  ∉℘ ⊕  ⊃  

Ν ⊆ � Β⊆ Κ ⊆ 

Β⊆ � Κ ⊆ 
Θ⊆ � Κ Θ⊆ ��� 

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

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

Κ ⊆ ν Β⊆ ] Κ ψ Κ ⊆ �⊃ ∈ ∉ ∪⊕  ⋅∉ ⊗ � ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ 

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

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

⊆∉⊗ ⊕�♥∅ Κ ⊆ µ Β⊆ ] Κ ψ Β⊆ � ∪ℑ  ⊃ � ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ 

⊃ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ ∧  ∪⊕ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ⊃ ∈  ∪⊕ ⊂ ⊃ ∇∏ ⊃ ⊗ ℜ∉∏∈⊗ ℑ  ∧ 

⊂ℑ∧⊕ ⊃ ∈  ∪⊕  ⊕∠ ∇ ℑ∈⊗ ∪ ⊃ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆∉⊗ ⊕⊃ ℘ ℑ ⊂ ⊂⊕⊗ 

⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆∉⊗ ⊕� ≤∉∈  ℑ  ⊃ ⊂∧ �⊃ ∅  ∪⊕ ℑℜ∉√⊕ 2 

⊆⊕∈ ⊃ ∉∈⊕⊗ ⋅∉⊃ ∈  ℑ∈℘ ⊕ ⊗ ∉ ∈∉⊕¬ ⊃  � ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ 

⋅⊃ ⊂ ⊂ ℜ ⊕ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ∧ ℜ∉ ∪   ⊕ ∠ ∇ ℑ∈⊗   ⊕∠  � ℑ ℘ 2 

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

  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆∉⊗ ⊕� 

� � � � �  ≥∉ ⊂∏  ⊃ ∉∈ ∉∅ Β⊆ 

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

 ∪⊕ ⊆ℑ    ℑ∈ ∅ ⊕ ∉∅ ⊕ ⊂⊕⊆⊕∈ ⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ℜ∉∏∈⊗ ℑ  ∧ 

⊂ℑ ∧⊕ ∅∉ ⊂ ⊂∉⋅ ↑ ℑ ℘ ∪ ⊂ ⊃ ∈ ⊆∉⊗ ⊕ ⊂ ≈� � ∪⊕  ℑ∈ ∅ ⊕   ⊃ ∈∩ ℘ ∉⊕ ∅ 2 

∅ ⊃ ℘ ⊃ ⊕∈∉∅  ⊕∠ ∇ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕∠ ⊃ ℘  ⊕⊗ℑ  

Β⊆ � ��� 
∆ϖ 
Πρ 

� ��� ��� 

⋅∪⊕  ⊕ ∆ ⊃  ∪⊕ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ ⊕√ℑ∠ ∉ ℑ  ⊃ ∈∩ 

⊕ ⊂⊕⊆⊕∈ � ϖ⊃  ∪⊕ ⊆⊕ ⊂  . ∅ ⊂∉⋅⊃ ∈∩√⊕ ⊂∉℘ ⊃  ∧ ⊃ ∈  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ 

ℜ ∉∏∈⊗ ℑ  ∧ ⊂ℑ∧⊕ �ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ∉∏ ℑ℘  ∏ ℑ ⊂ ⊆⊕ ⊂  ⊃ ∈∩ ℘ ∉∈2 

⊗ ⊃  ⊃ ∉∈ � ϖ ⊃ ℑℜ ∉∏ �� ℘⊆# � � � ℑ∈⊗⊃ ∈ ∉∏ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ 

ϖ � ��℘⊆# � � � ρ⊃  ∪⊕ ℑ⊗ ⊃ ∏ ∉∅ ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕�⊃ ∈  ∪ ⊃  

∠ ℑ∠ ⊕ ⊃  ⊃ ⊕ ∇∏ ℑ ⊂  ∉ � ℘⊆ �♥∈ ∅ℑ ℘ � ∆ ℑ∈⊗ ϖ ⊃ ∈℘  ⊕ ℑ  ⊕ 

⋅⊃  ∪  ∪⊕  ⊃  ⊕ ∉∅ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ∏  ⊃ ∈∩ ♥≥ ↑ ∠  ∉2 

℘ ⊕  �ℜ∏  ∪⊕⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩  ⊕∈⊗⊃ ⊂ ⊃ ⊆⊃  ⊕⊗� 

� � � � �  ≥∉ ⊂∏  ⊃ ∉∈ ∉∅ Κ ⊆ 

ϒ∅ℑ ℑ  ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕∉∈  ∪⊕⊕ 2 

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

 ⊃ ∉∈  ℑ  ⊕ Ν ⊆ ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  ≈�� 

Ν ⊆ = Κ ← Ε( π⊕ (ι) − π∩ (ι) ) Μ ι / Τ ⊆ ��� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ⊂∧ � Κ ⊆ ⋅⊃ ⊂ ⊂ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ℑ  

Κ ⊆ = Κ ← Ε( π⊕ (ι) − π∩ (ι) ) Μ ι / Τ ⊆ / Θ⊆ (ι)

���� 

⋅∪⊕  ⊕ Τ ⊆ ⊃  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∉∈  ∪⊕⊕√ℑ∠ ∉ ℑ  ⊃ ∈∩⊃ ∈2 

 ⊕  ∅ℑ ℘ ⊕� Κ� � π⊕ (ι) ⊃  ∪⊕ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∠ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕ 

∉∅℘ ∉⊆∠∉∈⊕∈ι ℑ  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ Τ ⊆ � π∩ (ι) ⊃  ∪⊕ ∠ ℑ  2 

 ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕ ∉∅ ℘ ∉⊆∠ ∉∈⊕∈ι ⊃ ∈  ∪⊕ ℘ ∪ℑ⊆ℜ ⊕ � Κ ← ⊃  

℘ ℑ ⊂ ⊂⊕⊗ ← ℑ∈∩⊆∏ ⊃ ℘ ∉∈  ℑ∈� Κ ← � � ���� �� ⋅∪⊕∈  ∪⊕ 

∏∈⊃ ∉∅ π⊕ (ι) ⊃ °ℑ� � Ε⊃ ℘ ℑ ⊂ ⊂⊕⊗℘ ∉∈⊗ ⊕∈ ⊕℘ ∉∈  ℑ∈�∅∉ 

⊆⊕  ℑ ⊂ Ε� � � Μ ι ⊃  ∪⊕ℑ  ∉⊆⊃ ℘ ⊆ℑ  ∉∅℘ ∉⊆∠∉∈⊕∈ι � 

♥∈  ∪⊕ ℑ ⊂ ⊂∉∧  ∧  ⊕⊆ � ∪⊕ ℘ ∉⊆∠∉∈⊕∈ . ⊕∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ 2 

∏⊆ ∠ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕ π⊕ (ι) ⊃ ⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  ∞∇∈ � ��� � 

⁄∏  ⊃ ∈∩  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠  ∉℘ ⊕  � π∩ (ι) √ℑ  ⊃ ⊕  ⋅⊃  ∪ 

 ⊃ ⊆⊕� ≥∉  ∪⊕  ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈  ⊃⊆⊕ ℑ∈⊗ π∩ (ι) 

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

℘ ∏ ⊂ℑ  ⊕ π∩ (ι) �♥∈ ƒ⊃ ∩� � � ∃ ν τ 
ι ℑ∈⊗ ∃ ν τ+ ⊗τ 

ι  ⊕ ∠  ⊕  ⊕∈ ∪⊕ 

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

√ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕ ⋅⊃  ∪ ⊃ ∈ ⊗τ ∅  ∉⊆  ⊃ ⊆⊕ τ  ∉ τ � ⊗τ ℑ∈⊗ 

∅  ∉⊆  ⊃ ⊆⊕ τ � ⊗τ  ∉ τ � �⊗τ  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ∃ ν τ 
∉∏  (ι) ℑ∈⊗ 

∃ ν τ 
∉∏  � ⊕  �  ⊕∠  ⊕  ⊕∈ ∪⊕ ∈∏⊆ℜ ⊕  ∉∅ ⊆∉ ⊂⊕  ∉∅ √∉ ⊂ℑ  ⊃ ⊂⊕ 

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

∠∏⊆∠⊕⊗ ∉∏ ∉∅ ∅  ∪⊕ √ℑ ℘ ∏ ∏⊆ ℘ ∪ℑ⊆ℜ ⊕  ⋅⊃  ∪ ⊃ ∈ ⊗τ ∅  ∉⊆ 

 ⊃ ⊆⊕ τ  ∉ τ � ⊗τ � ν τ 
 ⊕  ℑ∈⊗ ν τ+ ⊗τ 

 ⊕  ℑ  ⊕ ∪⊕ ⊆∉ ⊂⊕ ∈∏⊆ℜ ⊕  

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

√ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕  ℑ  τ ℑ∈⊗ τ � ⊗τ ⊆∉⊆⊕∈ � ν τ 
ι ℑ∈⊗ 

ν τ+ ⊗τ 
ι  ⊕ ∠  ⊕  ⊕∈ ∪⊕ ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈ ∉∅ ℘ ∉⊆∠∉∈⊕∈ι ⊃ ∈ 

 ∪⊕√ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕ ℑ τ ℑ∈⊗ τ � ⊗τ ⊆∉⊆⊕∈ � ⊕  ∠ ⊕ ℘ 2 

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

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

Φ ιγ .3  ≥⊄⊕  ℘ ∪ ⊆ℑ∠∅∉⊕   ⊃⊆ℑ  ⊃ ∈∩ ∠ ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕

  �� ↓∈⊂∧ ∉∈⊕℘ ∉⊆∠ ∉∈⊕∈  ∏ ℘ ∪ℑ ϒ⊂⊃ ∈ → ℜ � ϒ⊂ ⊆⊕ ⊂  

√∉ ⊂ℑ  ⊃ ⊂ ⊃ ∨⊕ ⊃ ∈ ∉  ∪⊕ √ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕ � 

�� × ∪⊕ ∠  ⊕   ∏  ⊕ � π� ⊃ ∈  ∪⊕ √ℑ ℘ ∏ ∏⊆ ℘ ∪ℑ⊆ℜ ⊕ ℑ ⊂ 2 

⋅ℑ∧⊄⊕ ⊕ ∠ ℑ ℘ ∉∈  ℑ∈√ℑ ⊂∏ ⊕�∈ℑ⊆⊕ ⊂∧ ∃ ν τ 
ι � ∃ ν τ 

∉∏  � 

�� • ⊃  ∪ ⊃ ∈ ℑ √⊕  ∧  ∪∉  ⊃⊆⊕ 2  ⊕ ∠ �τ ψ τ � ⊗τ� � 

∃ ν τ 
∉∏  (ι) Ω ν τ 

ι � ∃ ν τ 
∉∏  � ⊕  � Ω ν τ 

 ⊕  � 

× ∪ ∉∏ ∩∪ ℑ ⊕  ⊃ ⊕ ∉∅    ⊃ ℘ ⊗ ⊕⊗∏ ℘  ⊃ ∉∈ � ⋅⊕ ℘ ℑ∈ ∩ ⊕  

 ∪⊕ ∠ ℑ   ⊃ ℑ ⊂ ∠  ⊕   ∏  ⊕ � π 
τ � ⊗τ 
∩ (ι) � ∉∅ ℘ ∉⊆∠∉∈⊕∈ ι ⊃ ∈  ∪⊕ 

√ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕ ℑ  ∪⊕ τ � ⊗τ ⊆∉⊆⊕∈ℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

π 
τ+ ⊗τ 
γ(ι) = 

Ρ Τχ( ν τ 
ι + Ν τ 

⊆(ι) Σ⊗τ) 

ς Μ ι 
− 

Ρ � Τχ � ν τ 
ι Ν τ 

⊆(ι) Σ⊗τ 

π ς � Μ ι 

���� 

⋅∪⊕  ⊕ Σ ⊃  ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∈∩ ℑ  ⊕ ℑ �℘⊆ � � � Τχ ⊃  ∪⊕ 

 ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ∈  ∪⊕ √ℑ ℘ ∏∏⊆ ℘ ∪ℑ⊆ℜ ⊕ ℑ∈⊗ Ρ ⊃  ∪⊕ ∩ℑ  

# � � � # ∂ ∉ ⊂1��  λ 1�        ≤∉∈  ∉ ⊂ ∉∅ ϒ⊂ ℘ ∉∈ ⊕∈⊗∏  ⊃ ∈∩ ♥≥ ↑ ∠  ∉℘ ⊕  ∉∅ → ℜ � ϒ⊂



℘ ∉∈  ℑ∈ � 

3 .2  ϑυδγεδ ρεσυλτσ ανδ δισχυσσ ιον 

♥℘ ℑ∈ ℜ ⊕∅∉∏∈⊗∅  ∉⊆  ∪⊕ ℑℜ∉√⊕ ⊗ ⊕⊗ ∏ ℘ ⊃ ∈∩ ∠  ∉℘ ⊕   

 ∪ℑ  Κ ⊆ � Ν ⊆ � Θ⊆ � Θ⊆ � π∩ (ι) � π⊕ (ι) �ℑ∈⊗  ∉ ∉∈ ℑ ⊂ ⊂ 

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

∏⊆ ⊗ ⊕ ∩  ⊕ ⊕ℑ  ⊕⊃ ∈√ℑ  ⊃ ℑℜ ⊂⊕� × ∪∏ ℑ∈ ⊃  ⊕  ℑ  ⊃ √⊕ ℘ ∉⊆∠∏  ℑ 2 

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

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

⊂∉⋅� 

Τ ⊆ � Τ 

π � π 

ξ � 
ι � ξ ι 

ν � 
ι � � 

ν � 
 ⊕  � ν  ⊕  

π 
� 
∩ (ι) � � 

Θ 
� 
⊆ � Θ 

� 
⊆ 

] 

Χ � 
ι 

Ν � 
⊆(ι) 

Κ � 
⊆(ι) 

Β 
� 
⊆(ι) 

] 

Θ 
⊗τ
⊆ 

Θ 
⊗τ
⊆ 

Χ ⊗τ 
ι 

π 
⊗τ 
∩ (ι) 

π 
⊗τ 
⊕ (ι) 

Ν ⊗τ
⊆(ι) 

Κ ⊗τ
⊆(ι) 

Β 
⊗τ
⊆(ι) 

] , ] 

Θ 
Σ 
⊆ 

Θ 
Σ 
⊆ 

Χ Σ 
ι 

π 
Σ 
∩ (ι) 

π Σ 
⊕ (ι) 

Ν Σ 
⊆(ι) 

Κ Σ 
⊆(ι) 

Β 
Σ 
⊆(ι)

   ♥∈⊃  ⊃ ℑ ⊂    �    � � ⊗τ     Σ 
℘ ∉∈⊗ ⊃  ⊃ ∉∈   ⊃ ⊆⊕  ⊃ ⊆⊕  ⊃ ⊆⊕ 

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

∠ ⊕  ℑ  ∏  ⊕� Τ� ℑ∈⊗℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕� π� ∉∈  ∪⊕  ℑ∈ 2 

∅ ⊕   ⊃ ∈∩  ℑ  ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈  ∉∅ ⊕ ⊂⊕⊆⊕∈ ϒ⊂ ⊃ ∈  ∪⊕ ℑ ⊂ ⊂∉∧ 

⊆⊕ ⊂  � • ∪⊕∈ π ⊃ � � ��� °ℑ ℑ∈⊗ ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ⊃ ∈ 

 ∪⊕ ℘ ∉∠ ⊕ ∉∅ � ��� ∗ � ��� ↔� ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∉∅ ϒ⊂⊃  

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

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

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

 ⊕⊆∠⊕  ℑ  ∏  ⊕⊃ ℜ ⊕ ⊂∉⋅ � ��� ↔�⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  Κ ⊆ 

� Β⊆ � ⋅∪ ⊃ ℘ ∪ ⊆⊕ ℑ∈ ∪⊕ ⊕√ℑ∠ ∉ ℑ  ⊃ ∉∈ ∉∅ ϒ⊂ ⊃  ⊆ℑ ⊃ ∈⊂∧ 

℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ ∧  ∪⊕ ⊕ √ℑ∠∉ ℑ  ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈ ∉∈  ∪⊕ ⊃ ∈ ⊕  2 

∅ℑ ℘ ⊕� ♦∉⋅⊕ √⊕ � ⋅∪⊕∈  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ ℑℜ∉√⊕ � ��� 

↔�⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  Κ ⊆ � Β⊆ ℑ∈⊗ ⋅⊃  ∪  ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕ 

∉∅ ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕� ∪⊕ Β⊆ ⋅⊃ ⊂ ⊂ ℜ ⊕ ℘ ∉⊆⊕⊂⊕   ∪ℑ∈ Κ ⊆ � 

∝∈⊗ ⊕  ∪ ⊃ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∉∅ ϒ⊂⊃  ⊆ℑ ⊃ ∈⊂∧ 

℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ ∧  ∪⊕ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ∉∅ ϒ⊂ ∉∈  ∪⊕ ℜ ∉∏∈⊗ ℑ  ∧ ⊂ℑ∧2 

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

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕� π� ⊆⊕ ℑ∈ ∉⊃⊆∠⊕⊗ ⊕ ∪⊕ 

⊕ √ℑ∠∉ ℑ  ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈ � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∏  ⊕   ∪⊕ ⊕√ℑ∠∉ ℑ  ⊃ ∉∈2 

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

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

 ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈ �ƒ∉⊕¬ℑ⊆∠ ⊂⊕�⊃  ⊃ ∉ℜ√⊃ ∉∏  ∪ℑ   ∪⊕℘ ∉∈2 

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

⊆∉⊗ ⊕ ∉  ∪⊕ ⊃ ∈∩ ⊂⊕℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆∉⊗ ⊕ ∏∈⊗ ⊕  ∪⊕ ℘ ∉∈⊗ ⊃ 2 

 ⊃ ∉∈ ∪ℑ  ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊃  � ��� ↔ ℑ∈⊗  ∪⊕ 

℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕� π� ⊃ ℑℜ∉√⊕��� °ℑ� 

4  Ε ς ΑΠΟΡ ΑΤΙΟΝ ΛΟΣΣ ΟΦ Αλ 

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

√ℑ∠∉ ℑ  ⊃ ∉∈ ⊂∉  ∉∅ ϒ⊂ ℘ ℑ∈ ℜ ⊕ ∩ ⊃ √⊕∈ ℜ∧  ⊕ ⊂ℑ  ⊃ √⊕ ⊕ ∇∏ ℑ 2 

 ⊃ ∉∈� ∝∈⊗ ⊕   ∪⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ⊗ ∉∏ ℜ ⊂⊕ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ 

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

∞∇∈ � ��� ℑ∈⊗ ∪⊕∈  ∪⊕ ⊕√ℑ∠ ∉ ℑ  ⊃ ∉∈ ⊂∉ ℘ ℑ∈ ℜ ⊕ ℘ ℑ ⊂℘ ∏ 2 

⊂ℑ  ⊕⊗� 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕⊕√ℑ∠∉ ℑ  ⊃ ∉∈ ⊂∉ ∉∅ ϒ⊂ ⋅⊃  ∪ ⊗ ⊃ ∅ 2 

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

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

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

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

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

Σ ⊃ ��� � � ℘⊆ � ℑ∈⊗ Σ ⊃ ��� �♥℘ ℑ∈ ℜ ⊕∅∉∏∈⊗∅  ∉⊆ 

ƒ⊃ ∩� �  ∪ℑ ⋅⊃  ∪ ∪⊕⊃ ∈℘  ⊕ ℑ  ⊕∉∅ ⊆⊕ ⊂   ⊕⊆∠⊕  ℑ  ∏  ⊕� Τ� 

ℑ∈⊗ �∉⊗ ⊕ ℘  ⊕ ℑ  ⊕∉∅℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕� π� � ∪⊕⊕ √ℑ∠∉2 

 ℑ  ⊃ ∉∈ ⊂∉ ∉∅ ϒ⊂⊃ ∈℘  ⊕ ℑ  ⊕ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩ ⊂∧ � × ∪⊕ ⊆∉ ⊂⊕∅  ℑ℘ 2 

 ⊃ ∉∈ ∉ ∅ ϒ⊂ ℘ ∪ℑ∈∩ ⊕⊗ ⊗∏  ⊃ ∈∩ ♥≥ ↑ ∠  ∉℘ ⊕  ⊃ ⊂⊕    ∪ℑ∈ 

� � ⋅⊃  ∪  ∪⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ π � ��� ��� °ℑ ℑ∈⊗ Τ � 

� ��� ↔�♥∅ π ⊃ ⊂⊕   ∪ℑ∈ � � ��� °ℑ� ∉ ⊆ℑ⊄⊕ ∪⊕ ϒ⊂ 

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

 ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊆∏  ℜ ⊕ ⊄⊕∠ ℜ ⊕ ⊂∉⋅ � ��� ↔� ♦∉⋅⊕√⊕ � 

⊃ ∈ ⊆⊕ ⊂  ⊃ ∈∩ → ℜ � ϒ⊂ ∠  ∉℘ ⊕  � ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ � ∪⊕ ∪⊕ ℑ ⊗ ⊕ ∩  ⊕ ⊕ 

⊃ ℑℜ∉∏ ��� ↔� ♥ ⊆⊕ ℑ∈ ∪ℑ  ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

 ∪∉∏ ⊂⊗ ℜ ⊕ ℑ  ∉∏∈⊗ � ��� ↔� ∝∈⊗ ⊕  ∪ ⊃ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ �⊃ ∈ 

∉ ⊗ ⊕  ∉ ⊆ℑ⊄⊕  ∪⊕ ϒ⊂ ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈ ℘ ∪ℑ∈∩ ⊕⊗ ℜ ⊕ ⊂⊕   

 ∪ℑ∈ � � �  ∪⊕ ℘ ∪ℑ⊆ℜ ⊕  ∠  ⊕   ∏  ⊕ ℘ ℑ∈ ∈∉ℜ ⊕ ℜ ⊕ ⊂∉⋅ 

��� � �� °ℑ�♥∈  ∪⊕∉ ∪⊕ ∪ℑ∈⊗� ⋅⊃  ∪ ∪⊕ ℑ⊆⊕ ⊆⊕ ⊂  ⊃ ∈∩ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕� ∪⊕∅ ⊃ ∈ℑ ⊂ ∠ ⊕  ℘ ⊕∈ 2 

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

 ⊃ ∩ ⊃ ∈ℑ ⊂ ⊆⊕ ⊂  ⊃ ∈∩ ℘ ∪ℑ  ∩⊕ ⊆ℑ  ∉∅ ℑ ⊂ ⊂∉∧ � ≥∉ �⊃ ∈ ∠  ℑ℘  ⊃ ℘ ℑ ⊂ 

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

 ∪∉∏ ⊂⊗ ℜ ⊕ ℑ  ⊆∏ ℘ ∪ ℑ ∠∉  ⊃ ℜ ⊂⊕ ⋅⊃  ∪ ⊃ ∈  ∪⊕ ∠ ⊕ ⊆⊃   ⊃ ∉∈ 

Φ ιγ .4  ∞∅ ∅ ⊕ ℘ ∉∅ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ �ℑ� ℑ∈⊗ 

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

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



Φ ιγ .5  ∞√ℑ∠∉ ℑ  ⊃ ∉∈ ⊂∉ ∉∅ ϒ⊂⊃ ∈ →ℜ � ϒ⊂ ⊆⊕ ⊂ √ 

⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗℘ ∪ℑ⊆ℜ ⊕ ∠  ⊕   ∏  ⊕ 

ƒ∉�ℑ � � �ℜ � � υ ) � ⊄∩ ℘ ∪ℑ  ∩ ⊕� 
π ) � ⊄∩ ℘ ∪ℑ  ∩ ⊕� ω ) � ⊄∩ ℘ ∪ℑ  ∩ ⊕� 

℘ ∉∈ ⊕∈∉∅ ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕� 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� • ∪⊕∈  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊃ � ��� ↔� Χ�ϒ⊂� ℑ∈⊗ 
Χ� → ℜ� ⊃ ∈ →ℜ � ϒ⊂ ⊆⊕ ⊂ ℑ  ⊕ � � �� ℑ∈⊗ � � ��  ⊕  ∠⊕ ℘  ⊃ √⊕ 2 

⊂∧ �

  �� ⁄∏  ⊃ ∈∩♥≥ ↑ ∠  ∉℘ ⊕  �∏∈⊗ ⊕  ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈  ∪ℑ  

π � � ���� °ℑ ℑ∈⊗  ∪⊕ ⊆⊕ ⊂  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ √ℑ  ⊃ ⊕ ∅  ∉⊆ 

� ��� ↔ ∉ ���� ↔� ∪⊕⊕ √ℑ∠∉ ℑ  ⊃ ∉∈ ∉∅ ϒ⊂⊃ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ 

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

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

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

• ∪⊕∈  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊃  � ��� ↔�  ∪⊕ ⊕√ℑ∠ ∉ ℑ  ⊃ ∉∈2 

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

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

 ℑ  ⊃ ∉∈  ⊕ ℑ℘  ⊃ ∉∈ ∏∈⊗ ⊕  ∪⊕℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ π � ��� � �� °ℑ� 

�� • ⊃  ∪  ∏ ⊃  ℑℜ ⊂⊕  ∏ ∠ ⊕  ∪⊕ ℑ ⊗ ⊕ ∩  ⊕ ⊕�  ∉ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ 

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

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

⋅⊃  ∪ ⊃ ∈ ∠ ⊕ ⊆⊃   ⊃ ∉∈ ℘ ∉∈ ⊕∈∉∅ ∪⊕℘  ∏ ℘ ⊃ ℜ ⊂⊕� 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  °∞→♣ ≡∪ ⊃ 2¬∏ ⊕� ≥∏  ∧ℑ∈ℑ  ℑ∧ℑ∈ℑ ≤ ℑ∈⊗ ƒ ∉⊕  ƒ ♦ � ↑ ⊕ 2 

℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ℑ ⊂ ⊂∉∧⊃ ∈∩ ∉ ∅ → ℜ 2 ϒ⊂ ∠ ∉⋅⊗ ⊕   ≈♠ � ↑ ⊕  ℑ ⊂ ⊂ × ℑ∈� 

���� ���ϒ��� ��� � �� � 

≈�  ≠ ϒ →♣ ≥⊕ ∈2 ∪ ℑ∈ ℑ∈⊗ ∂ ℑ  ∏ ⊗ ⊕ √ℑ∈ ∂ ↔� ⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ 

   ∏ ℘  ∏  ⊕ ⊃ ∈ ℘ ∉ ⊂⊗ ∉ ⊂ ⊂⊕ ⊗ → ℜ 2���2���ℑ  � ϒ⊂ ∉ ⊂ ⊃ ⊗ ∉ ⊂∏  ⊃ ∉∈ 

≈♠  � ≥℘  ⊃ ∠  ℑ ↑ ⊕  ����� ������ ���� � ��� � 

≈�  × ∪ ⊃ ⊕⊆⊕ ≤ ← ♦ � °∉∏   ℑ∪ ⊃ ⊆⊃ ≥ ℑ∈⊗ ƒ∉∈⊕  ≥ � ♦⊃ ∩∪ 

   ⊕ ∈∩  ∪ ϒ⊂ ⊆⊕  ℑ ⊂ 2 ⊆ℑ   ⊃ ¬ ⊆⊃ ℘  ∉℘ ∉⊆∠ ∉ ⊃  ⊕ ⋅⊃  ⊕ ⋅⊃  ∪ 

�� ∂ ∉ ⊂� → ℜ ℑ∈⊗ ∏ ⊂  ⊃ ⊆ℑ  ⊕  ⊕ ∈ ⊃ ⊂⊕    ⊕ ∈∩  ∪  ∏ ∠  ∉ 

���� ↑ °ℑ ≈♠  �≥℘  ⊃ ∠  ℑ ↑ ⊕  ����� ������ ���� � ��� � 

≈�  ↔ ∉∪⊆∉ ∉ ♦ � ≥∪∧∏ ⊕♠� ϒ⊃ ∈⊗ ∉⋅ ↑ �⊕ ℑ ⊂� ↓ℜ  ⊕  √ℑ  ⊃ ∉∈ ∉ ∅ 

⊆⊕  ℑ   ℑℜ ⊂⊕ ′� ∠∪ ℑ  ⊕⊃ ∈  ℑ∠ ⊃ ⊗ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕ ⊗ ⊃ ℜℜ ∉∈∉ ∅ → ℜ 2 ϒ⊂ 

ℑ ⊂ ⊂∉∧≈♠  �≥℘  ⊃ ∠  ℑ ↑ ⊕  ����� ������ ����� � ���� � 

≈�  × ∏  ⊄⊗ ∉∩ ℑ∈ ∞ × � °∪∧ ⊃ ℘ ℑ ⊂ ≤∪ ⊕⊆⊃    ∧ ∉ ∅ ♦⊃ ∩∪ ×⊕⊆∠ ⊕  ℑ 2 

 ∏  ⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ≈ ↑  � → ⊕⋅ ≠∉ ⊄ � ϒ℘ ℑ⊗ ⊕⊆⊃ ℘ ° ⊕  � 

���� � 

≈�  ↑⊃ ⊕ ⊗ ⊕⊆ℑ ϒ ″ �⊗ ⊕ ′∉⊕ ″ ƒ ℑ∈⊗⊗ ⊕ ≤ ∪ ℑ  ⊕ ⊂ ° ƒ �≤∉∪ ⊕  ⊃ ∉∈ 

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

°∪∧ ⊃ ℘ ℑ����� ����′��� �� � �� � 

≈�  ↔ ∉ ⊂⊕  ƒ � ° ⊕ ⊗ ⊃ ℘  ⊃ ∉∈ ∉ ∅ ⊕ ∈ ∪ ℑ ⊂∠∧ ℑ∈⊗ ⊕ ∈  ∉∠∧ ⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ 

℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈ ≈♠  � ↑ ∉∈ℑ   ∪ ≤ ∪ ⊕⊆⊃ ⊕����� ������ ���� � 

��� � 

≈�  ♣ ∝ ↓ ♠ ⊃ ∈∩ 2⊇ ⊃ ⊕ ℑ∈⊗ ≥ ∝ ≠ℑ∈2∇ ⊃ ∈∩� × ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘  ℑ∈⊗ 

⊄ ⊃ ∈⊕  ⊃ ℘ ℑ∈ℑ ⊂∧ ⊃ ∉∈  ∪ ⊕ ♥≥ ↑ ∠  ∉℘ ⊕   ∉ ∅ ×⊃  ℑ∈⊃ ∏⊆ ϒ⊂ ⊂∉∧ 

≈ ↑  � ♦ℑ  ℜ ⊃ ∈ � ♦ℑ  ℜ ⊃ ∈ ♥∈  ⊃  ∏  ⊕ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ° ⊕  � 

���� � 

≈�  ↑ ℑ ℘ ∪ ⊂ ⊃ ∈ ∞ ≥ � ↔ ⊃ ∈⊕  ⊃ ℘ ∉ ∅ √ℑ ℘ ∏ ∏⊆ ⊃ ∈⊗∏ ℘  ⊃ ∉∈  ⊕ ∅ ⊃ ∈⊃ ∈∩ 2 ∪⊕ ∉2 

 ∧ ≈♠  � × ℑ∈ ϒ♥↑ ∞ ���������� ���� � ��� � 

≈��  ↔ϒ →♣ ÷⊃ ℑ∈2⊗ ⊕ ∈ � ∂ ℑ ℘ ∏∏⊆ ↑ ⊕  ℑ ⊂ ⊂∏  ∩∧ ≈ ↑  �≥∪ℑ∈∩∪ℑ ⊃� 

≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ° ⊕  ����� � 

(Εδιτεδ βψ ΨΥΑΝ Σαι2θιαν) 

# � � � # ∂ ∉ ⊂1��  λ 1�        ≤∉∈  ∉ ⊂ ∉∅ ϒ⊂ ℘ ∉∈ ⊕∈⊗∏  ⊃ ∈∩ ♥≥ ↑ ∠  ∉℘ ⊕  ∉∅ → ℜ � ϒ⊂


