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

Λεαχηινγ βεηαϖ ιορ οφ βυτανεδιονεδιοξιµ ε ασ γολδ λ ιγανδ 
≠ 

← ♥ ⁄⊕ 2⊂ ⊃ ℑ∈∩�李德良� � � ♦ ∝ ϒ →♣ → ⊃ ℑ∈2⊗ ∉∈∩�黄念东� � � • ϒ →♣ ⁄⊃ ℑ∈2∨∏ ∉�王淀佐� � 

1 . Τηε Ρεσεαρχη Χεντερ οφ Ενϖιρον µ ενταλ Ενγινεερινγ ανδ Χηε µιχαλ Ηι2τεχη , 

Ξιανγταν Πολψτεχηνιχ Υνιϖερσιτψ , Ξιανγταν 411201 , Π . Ρ . Χηινα ; 

2 . Χεντραλ Σουτη Υνιϖερσιτψ οφ Τεχηνολογψ , Χηανγσηα 410083 , Π . Ρ . Χηινα 

Αβσ τραχτ : ′∏  ℑ∈⊕ ⊗ ⊃ ∉∈⊕ ⊗ ⊃ ∉¬ ⊃ ⊆⊕�ℑ⊆ℑ ⊂ ⊂ ∉ ∩ ℑ∈⊃ ℘℘ ∉⊆∠∉∏∈⊗ ⋅⊃  ∪⊂∉⋅2 ∉¬ ⊃ ℘ ⊃  ∧ ℑ∈⊗ ∩ ∉∉⊗℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂   ℑℜ ⊃ ⊂ ⊃  ∧ � ∪ ℑ ℜ ⊕ ⊕ ∈ ∠  ∉2 

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

℘ ℑ∈ ℜ ⊕℘ ∉⊆∠∉ ⊕ ⊗∉ ∅ ℜ∏  ℑ∈⊕ ⊗ ⊃ ∉∈⊕ ⊗ ⊃ ∉¬ ⊃ ⊆⊕�′⁄↑ � ⋅⊃  ∪ ⊆ℑ∈∧ ∉¬ ⊃ ⊗ ℑ∈ �⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ∠ ∉ ℑ   ⊃ ∏⊆ ∠ ⊕ ⊆ℑ∈∩ ℑ∈ℑ  ⊕���⊃ ∈  ∪ ⊕⊂⊕ ℑ ℘ ∪ 2 

⊃ ∈∩ ∧  ⊕⊆ ∉∅ ′⁄↑2 ↔↑ ∈↓ �  ∪ ⊕ ∏ ⊃  ℑ ℜ ⊂⊕ ↓¬�← ⊃ ∩ � ℑ  ⊃ ∉ ∉ ∅∉¬ ⊃ ⊗ ℑ∈  ∉ ∩ ∉ ⊂⊗⊂ ⊃ ∩ ℑ∈⊗  �  ℑ∈∩ ⊕⊃ � � �� ∗ � � �� �∉∠  ⊃ ⊆ℑ ⊂ ⊂∧ � � �� ∗ 

� � �� ℑ  ∪ ⊕ ∠♦  ℑ∈∩ ⊕ ∉ ∅ � ∗ �� ��� ′⁄↑2 ↔↑ ∈↓ � ⊕ ¬  ℑ ℘  ⊃ ∉∈ ∉∅ ∩ ∉ ⊂⊗∅  ∉⊆ ℑ∈ ∉¬ ⊃ ⊗ ⊕ ∉ ⊕⊃  ⊃ ⊆⊃ ⊂ℑ  ∉ ℘ ∧ℑ∈⊃ ⊗ ⊕ �℘ ∧ℑ∈⊃ ⊗ ⊕ 2 ↓ � � 

⊕ ¬  ℑ ℘  ⊃ ∉∈ �ℜ∏  ∪ ⊕⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ℑ  ⊕∉ ∅ ∩ ∉ ⊂⊗ℜ∧ ′⁄ ↑2 ↔↑ ∈↓ � ⊃ ∅ ℑ   ⊕  ∪ℑ∈  ∪ ℑ ℜ∧ ℘ ∧ℑ∈⊃ ⊗ ⊕ 2 ↓ � ��� ∩ ∉ ⊂⊗ ⊆ℑ∧  ⊕ ℑ⊗ ⊃ ⊂∧ ℜ ⊕ ⊕ ℘ ∉√2 

⊕  ⊕ ⊗ ℜ∧ ℘ ℑ  ℜ ∉∈ ℑ⊗  ∉ ∠  ⊃ ∉∈ ℑ∈⊗∨ ⊃ ∈℘∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ � 

Κεψ ωορδσ: ∩ ∉ ⊂⊗�⊂⊕ ℑ ℘ ∪ ⊃ ∈∩�⊂ ⊃ ¬ ⊃ √⊃ ℑ  ⊃ ∉∈ ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

∉ ℜ ⊃  ℑ ⊂∉∅ ∩∉ ⊂⊗ ℑ∈⊗ ⊃  ⊂ ⊃ ¬ ⊃ √⊃ ℑ∈  ≈� �� � ↓∈⊕ ⊃ ℘ ℑ ⊂ ⊂⊕⊗ 

♦ ↓ ∞↓�∪ ⊃ ∩∪⊕ ∉℘ ℘ ∏ ∠ ⊃ ⊕⊗ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘∉ ℜ ⊃  ℑ ⊂ � � ∏ ℘ ∪ ℑ  

Π 2 ∧∠ ⊕ ♦ ↓ ∞↓ ∉∅ ℜ ∉ ∪ �⊗ 
� 

�¬ 
� 

� ∧ 
� 
� ℑ∈⊗ �⊗ � 

∨ ∉∅ ∩ ∉ ⊂⊗� ℑ∈⊗ 

Ρ2 ∧∠ ⊕ ♦ ↓ ∞↓ ∉∅ Ρ � 
�∠¬ ∉∅ ℘ ∧ℑ∈⊃ ⊗ ⊕� ℑ∈⊗ ℑ∈∉ ∪⊕ ℘ ℑ ⊂ ⊂⊕⊗ 

←∝ ∞↓�⊂∉⋅⊕ ∏∈∉℘ ℘ ∏∠ ⊃ ⊕⊗⊕ ⊂⊕ ℘   ∉∈⊃ ℘∉ ℜ ⊃  ℑ ⊂ � � ∏ ℘ ∪ ℑ  

Π 2 ∧∠⊕ ←∝ ∞↓ ∉∅ ℜ ∉ ∪ Π 3 � 
∧ ℑ∈⊗ Π 3 � 

∨ ∉∅℘ ∧ℑ∈⊃ ⊗ ⊕�ℑ∈⊗Ρ2 

 ∧∠ ⊕ ←∝ ∞↓ ∉∅ ℜ∉ ∪ � ∠� � 
ι �ι � � ∗ � �∅∉ ∠ ∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ 2 

 ⊃ ∉∈ ⊃ ∈ ϒ∏ � ∇ �� ℑ∈⊗ �⊗  ∠ 
� � � 

ι � ι � � ∗ � �∅∉⊗  ∠ 
� ∪∧2 

ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈ ϒ∏ � �� ∉∅∩∉ ⊂⊗� × ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ 

∅  ∉∈ ⊃ ⊕ ∉ ℜ ⊃  ℑ ⊂ ∉∅ ∩∉ ⊂⊗ ℑ∈⊗ ∩∉ ⊂⊗ ⊂ ⊃ ¬ ⊃ √⊃ ℑ∈  ≈� ∗ � �⊕¬2 

ℑ ℘  ⊂∧  ∠ ⊕ ℑ⊄ ⊃ ∈∩ 2∩∉ ⊂⊗⊂ ⊃ ∩ℑ∈⊗ �⊂ℑℜ ⊕ ⊂⊕⊗ℑ ← ⊃ ∩� ℘ ℑ∈ ℜ ⊕⊃ ⊂ 2 

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

 ∉ ℘ ∉∈ ⊃ ⊗ ⊕  ℑ  ⊃ ∉∈ � 

Φ ιγ .1  ♥ ⊂ ⊂∏    ℑ  ⊃ ∉∈ ∉∅ ⊕ ⊂⊕ ℘   ∉∈  ℑ∈ ∅ ⊕   ⊕⊗ 

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

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

∉∅ ← ⊃ ∩ψ ϒ∏ ℑ∈⊗ ℑ Π 2ℜ ℑ ℘ ⊄ ⊗ ∉∈ℑ  ⊃ ∈∩ ℜ∉∈⊗ ∉∅ ϒ∏ψ ← ⊃ ∩ 

⊃ ∈ ∠  ∉⊗ ∏ ℘  ⊃ ∉∈∉∅ ϒ∏ �← ⊃ ∩� µ �∪⊕  ⊕ µ  ⊕ ∠  ⊕  ⊕∈ ℘ ∉∉ 2 

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

 ∪ℑ  ∪⊕ ∉∏  ⊕ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘∉ ℜ ⊃  ℑ ⊂ ∉∅ ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ⊂ ⊃ ¬ ⊃ 2 

√⊃ ℑ∈∉∅ ∩ ∉ ⊂⊗ ≈� �� � ⊕ ∅ ⊕   ⊃ ∈∩  ∉ ∩∉ ⊂⊗ ⊂ ⊃ ∩ ℑ∈⊗�  ∪∉∏ ⊂⊗ 

⊆⊕ ⊕  ∪⊕ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈���  ∪⊕  ⊕ ℑ  ⊕ Ρ2 ∧∠ ⊕ 

♦ ↓ ∞↓ ℑ∈⊗Π 2 ∧∠ ⊕ ←∝ ∞↓ ⊃ ∈ ⊃  ⊕ ⊂⊕ ℘   ∉∈    ∏ ℘  ∏  ⊕��� 

 ∪⊕ ⊕∈⊕  ∩∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ Ρ2 ∧∠ ⊕ ♦ ↓ ∞↓ ℑ∈⊗ Π 2 

 ∧∠⊕ ←∝ ∞↓ ∉∅ ← ⊃ ∩⊃ ⊂∉⋅ ℑ∈⊗℘ ⊂∉ ⊕ ∉  ∪ℑ ℜ ⊕  ⋅⊕ ⊕∈ Ρ2 

 ∧∠ ⊕ ←∝ ∞↓ ℑ∈⊗ Π 2 ∧∠ ⊕ ♦ ↓ ∞↓ ∉∅ ∩∉ ⊂⊗� �� ∪⊕⊂∉⋅⊕  

 ∪⊕ ⊕∈⊕  ∩∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ Ρ2 ∧∠ ⊕ ♦ ↓ ∞↓ ∉∅ ← ⊃ ∩ 

ℑ∈⊗Ρ2 ∧∠ ⊕ ←∝ ∞↓ ∉∅ ϒ∏ ℑ∈⊗ ℜ ⊕  ⋅⊕ ⊕∈ Π 2 ∧∠ ⊕ ←∝ ∞↓ 

∉∅ ← ⊃ ∩ ℑ∈⊗ Π 2 ∧∠ ⊕ ♦ ↓ ∞↓ ∉∅ ϒ∏� ∪⊕⊕ ℑ  ⊃ ⊕  ∪⊕⊂⊕ ℑ ℘ ∪2 

⊃ ∈∩  ⊕ ℑ℘  ⊃ ∉∈ � ϒ ⊆∉∈∩  ∪⊕ ℘ ∉⊆∠∉∏∈⊗  ⋅⊃  ∪ ℑℜ∉√⊕ 

   ∏ ℘  ∏  ℑ ⊂ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ �ℜ∏  ℑ∈⊕⊗ ⊃ ∉∈⊕⊗ ⊃ ∉¬ ⊃⊆⊕ �′⁄↑ � 

⊃  ⊂∉⋅2 ∉¬ ⊃ ℘�  ∉ ⊂∏ℜ ⊂⊕ ℑ∈⊗   ℑℜ ⊂⊕ ⊃ ∈ ℘ ∉⊆ ⊆∉∈ ∪∧2 

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

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

 ∏ ℘ ∪ ℑ  ℜ∏  ℑ∈∉∈⊕ ℑ∈⊗ ℜ∏  ℑ∈⊕⊗ ⊃ ∉∈⊕ ≈� � × ∪⊕ Ρ2 ∧∠ ⊕ 

♦ ↓ ∞↓ ℑ∈⊗ Π 2 ∧∠ ⊕ ←∝ ∞↓ ∉∅ ′⁄ ↑ ℑ  ⊕ Ρ � 
� � Ε � 

� � � ��� ⊕∂ � ℑ∈⊗ Π 3 � � Ε � � ���� ⊕∂ �  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � 

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

ϒ ↑ � � ⊆⊕  ∪∉⊗ ≈� � ϒ℘ ∪⊕ ⊂ℑ  ⊃ ∈∩⊂ ⊃ ∩ ℑ∈⊗ ′⁄↑ ℘ ℑ∈ ∅∉⊆ 

ℑ  ℑℜ ⊂⊕℘ ∧℘ ⊂∉ 2℘ ∉⊆∠ ⊂⊕¬⊃ ∉∈ ⋅⊃  ∪ ϒ∏ ℑ∈⊗ ∪ ⊃ ⊂⊕ ℑ⊗  ∉ 

⊃  ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊃ ∈ ∩∉ ⊂⊗⊕¬  ℑ ℘  ⊃ ∉∈ ≈� �� �� �♥∈  ∪ ⊃ ∠ ℑ∠ ⊕  

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

⊕⊗�ℑ∈⊗ ⊕ √⊕  ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  ⊃ ∈℘ ⊂∏⊗ ⊃ ∈∩ ↓¬�← ⊃ ∩� ℑ  ⊃ ∉ ∉∅ 

∩∉ ⊂⊗⊂ ⊃ ∩ℑ∈⊗  ∉ ∉¬ ⊃ ⊗ ℑ∈ � � ∉∠⊕  ℑ  ⊃ ∈∩ ∠♦ ℑ∈⊗ ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ 

 ⊃ ⊆⊕ℑ  ⊕ ⊗ ⊃  ℘ ∏   ⊕⊗� 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕ ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ⊕¬∠ ⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏ ℑ  

 ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊃ ∈ ℑ∈ ÷♠×2 ∧∠ ⊕ ℑ∩ ⊃  ℑ  ⊃ ∉∈ ⊆ℑ ℘ ∪ ⊃ ∈⊕ 

⋅⊃  ∪  ∪⊕ℑ∩ ⊃  ℑ  ⊃ ∈∩ ∠⊕ ⊕⊗∉∅ ��� ∗ ��� � ⊆⊃ ∈ �≥ℑ⊆∠ ⊂⊕  

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

ℑ∈ℑ ⊂∧∨⊕⊗∅∉∩∉ ⊂⊗∉√⊕ ℑ℘ ⊕   ℑ ⊃ ∈  ⊃⊆⊕�ℑ∈⊗∅  ⊕  ∪ ⋅ℑ  ⊕  

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

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

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

Ρεχε ιϖεδ δατε : ϒ∏ ∩� �� ����� �αχχεπτεδ δατε : ⁄⊕ ℘� �� �����



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

⊂⊕ ℑ ℘ ∪  ⊂∏   ∧ ⋅ℑ ∅ ⊃ ⊂  ⊕  ⊕⊗ ℑ∈⊗ ⋅ℑ  ∪⊕⊗� ℑ∈⊗  ∪⊕ ∅ ⊃ ⊂  ⊕  

℘ ℑ⊄⊕ ⋅ℑ ⊗  ⊃ ⊕⊗ ℑ ��� ε ∅∉� ∪� ≥ℑ⊆∠ ⊂⊕ ∉∅  ∪⊕∅ ⊃ ⊂ 2 

  ℑ  ⊕�  ∪⊕ ⋅ℑ  ∪ ⊃ ∈∩ � ℑ∈⊗  ∪⊕  ⊕  ⊃ ⊗∏ ⊕ ⋅⊕  ⊕ ℑ∈ℑ ⊂∧∨⊕⊗ 

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

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

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

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

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

 ∏ ℘ ∪ ℑ   ∉⊗ ⊃ ∏⊆ ∪∧⊗  ∉¬ ⊃ ⊗ ⊕� ℜ∏  ℑ∈⊕⊗ ⊃ ∉∈⊕⊗ ⊃ ∉¬ ⊃⊆⊕ ℑ∈⊗ 

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

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

ℑ∈⊗ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕⊗ ∅  ∉⊆ ∩∉ ⊂⊗ ⊆⊃ ∈⊕⊃ ∈ ≡∪⊕∈∩ ∨∏ ∉ � ♦∏ 2 

∈ℑ∈ � ≤∪ ⊃ ∈ℑ� ♥ ⋅ℑ  ∩  ∉∏∈⊗  ∉ ∠ℑ   ⊃ ℘ ⊂⊕  ⊃ ∨⊕ ℑℜ∉∏  

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

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

⋅⊕  ⊕ ℑ ⊂ ∉ ∠ ⊕  ∅∉⊆⊕⊗� ≤ℑ  ℜ∉∈ ℑ⊗  ∉ ∠  ⊃ ∉∈ ℑ∈⊗ ∨⊃ ∈℘℘ ⊕ 2 

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Εφφεχτσ οφ οξιδαντσ 

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

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

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

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

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

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

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

� � × ∪⊕ ⊕   ⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ⋅ℑ  ω�′⁄ ↑ � � � � � � � ω 

�↓¬� � � � � � � ↓¬  ⊕ ∠  ⊕  ⊕∈ ∉¬ ⊃ ⊗ ℑ∈  � � ← �≥ � �� ℑ 2 

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

 ⊃ ⊆⊕ τ � �� ∪� 

Ταβλε 1  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ∩∉ ⊂⊗ℑ∈⊗ 

⊂⊕ ℑ℘ ∪ ⊃ ∈∩ ∉¬ ⊃ ⊗ ℑ∈  

↓¬ ⊃ ⊗ ℑ∈ ϒ∏⊃ ∈  ⊕  ⊃ ⊗ ∏ ⊕ ��∩ # � � � ∞¬  ℑ ℘  ⊃ ∉∈  ℑ  ⊃ ∉� � 

♦ � ↓ � � � � �� 

→ ℑ↓ ≤⊂ � � � �� 

→ ℑ � ↓ � � � � �� 

↔↑ ∈↓ � � � � ��

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

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

∅∉′⁄ ↑ ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩� °∉  ⊃ ℜ ⊂⊕ ⊕¬∠ ⊂ℑ∈ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ∩ ⊃ √⊕∈ 

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

⊃  ⊆ℑ⊗ ⊕ℑ∈⊗ ∪⊕ ⊄ ⊃ ∈⊕  ⊃ ℘ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⊃ ℘ ⊂⊕ ℑ � 

3 .2  Εφφεχτσ οφ Οξ/ Λιγ ρατιο ον γολδ λεαχηινγ 

′⊕ ℘ ℑ∏  ⊕  ∪⊕  ⊃ ⊗ ⊕ 2 ⊕ ℑ℘  ⊃ ∉∈ ⊃  ⊃ ∈⊕√⊃  ℑℜ ⊂⊕ ≈� �� ℜ ⊕ 2 

 ⋅⊕ ⊕∈ ← ⊃ ∩ ℑ∈⊗ ↓¬ � ∪⊕ ∉∠  ⊃ ⊆∏⊆ ↓¬�← ⊃ ∩ � ⊆∉ ⊂⊕ ℑ  ⊃ ∉ 

ℜ ⊕  ⋅⊕ ⊕∈ ∉¬ ⊃ ⊗ ℑ∈ ℑ∈⊗ ∩∉ ⊂⊗⊂ ⊃ ∩ℑ∈⊗  � ∏∈⊗ ⊕ ℑ∅ ⊃ ¬⊕⊗⊂ ⊃ ∩ 2 

ℑ∈⊗ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ℑ  ℘ ⊕   ℑ ⊃ ∈⊕⊗ ⊃ ∈ ∉ ⊗ ⊕  ∉  ⊕ 2 

   ⊃ ℘  ∪⊕ ℑℜ∉√⊕  ⊃ ⊗ ⊕ 2 ⊕ ℑ℘  ⊃ ∉∈  ∉ ⊆⊃ ∈⊃ ⊆∏⊆ ⊕¬ ⊕∈ℑ∈⊗ 

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

↓¬�← ⊃ ∩  ⊕ ∅ ⊂⊕ ℘    ∪⊕ ℘ ∉∉ ⊗ ⊃ ∈ℑ  ⊃ ∈∩ ℜ ⊕∪ℑ√⊃ ∉ ℜ ⊕  ⋅⊕ ⊕∈ 

∩∉ ⊂⊗⊂ ⊃ ∩ℑ∈⊗ ℑ∈⊗⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ∉¬ ⊃ ⊗ ℑ∈ ⊃ ∈ ℑ ∩ ⊃ √⊕∈ ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ 

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

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

⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � � 

Ταβλε 2  ∞∅ ∅ ⊕ ℘  ∉∅ ↓¬�← ⊃ ∩ ∉∈ ∩∉ ⊂⊗⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ 

↓¬�← ⊃ ∩ ⊆∉ ⊂⊕ ℑ  ⊃ ∉ ♣∉ ⊂⊗ ⊕ ℘ ∉√⊕  ∧� � 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� �� 

� � �� ��

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

↓¬�← ⊃ ∩  ℑ∈∩ ⊕ ⊃  � ��� ∗ � ��� �⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ � ��� ∗ 

� � ��� � × ∪⊕⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ∠⊕ ⊕⊗ ⋅⊃ ⊂ ⊂ ℜ ⊕ ∉∉ ⊂∉⋅ ⊃ ∅ ↓¬�← ⊃ ∩ 

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

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

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

℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ′⁄↑ � 

3 .3  Εφφεχτσ οφ λεαχηινγ π Η 

×ℑℜ ⊂⊕ �  ∪∉⋅ ∪⊕⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ⊕  ∏ ⊂ ∉∅ ′⁄↑ ℑ ⊗ ⊃ ∅ 2 

∅ ⊕  ⊕∈∠♦ � × ∪⊕  ⊕   ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ⋅ℑ  ω � ′⁄↑ � � 

� � � � �↓¬�← ⊃ ∩ � � ��� � ← �≥ � � �⊂⊕ ℑ ℘ ∪ ⊃ ∈∩  ⊃⊆⊕ τ � 

�� ∪� 

Ταβλε 3  Εφφεχτσ οφ π Η ον λεαχηινγ ρεσυλτσ 

∠♦ ϒ∏ ⊕ ℘ ∉√⊕  ∧� � 

� �� 

� �� 

� �� 

� �� 

� �� 

� �� 

�� �� 

�� �� 

�� ��

  ∞√⊃ ⊗ ⊕∈ ⊂∧  ∪⊕ ℘ ∉⊆ℜ ⊃ ∈ℑ  ⊃ ∉∈ ∉∅ ′⁄↑ ℑ∈⊗ ∠∉ ℑ   ⊃ 2 

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

∠♦ �⊕  ∠⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ℑ ∠♦ � � ∗ �� � 

3 .4  Εφφεχτσ οφ λεαχηινγ τιµ ε 

× ∪⊕  ∏ ⊃  ℑℜ ⊂⊕ ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩  ⊃⊆⊕ ⋅ℑ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ ℜ∧ 

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊃⊆⊕ � ℑ ⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � � × ∪⊕  ⊕  ℘ ∉∈⊗ ⊃ 2 

 ⊃ ∉∈ ⋅ℑ  ω�′⁄ ↑ � � � � � � � ↓¬ � ↔↑ ∈↓ � � ↓¬�← ⊃ ∩ 

� � � �� � ← �≥ � � � 

↓ℜ√⊃ ∉∏  ⊂∧ � ∪ ⊃  ∪⊕  ℑ  ⊃  ∅ℑ ℘  ∉ ∧  ⊃⊆⊕  ∉ ⊕¬  ℑ ℘  

# � � � # ∂ ∉ ⊂1��  λ 1�        ← ⊕ ℑ ℘ ∪ ⊃ ∈∩ ℜ ⊕∪ℑ√⊃ ∉∉∅ ℜ∏  ℑ∈⊕⊗ ⊃ ∉∈⊕⊗ ⊃ ∉¬ ⊃⊆⊕ℑ ∩∉ ⊂⊗⊂ ⊃ ∩ℑ∈⊗



Ταβλε 4  ⁄⊕ ∠ ⊕∈⊗ ⊕∈℘ ⊕ ∉∅⊂⊕ ℑ ℘ ∪ ⊃ ∈∩ ⊃⊆⊕∉∈ 

∩∉ ⊂⊗℘ ∉∈ ⊕∈ ⊃ ∈ ∠  ⊕∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈ 

← ⊕ ℑ ℘ ∪ ⊃ ∈∩ ⊃ ⊆⊕ �∪ ϒ∏⊃ ∈ ∠  ⊕ ∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈��∩ # ⊆ � � � 

� � � � 

� � � � 

� � � � 

� � � � 

�� � � � 

�� � � � 

�� � � � 

�� � � � 

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

⊗ ⊕   ⊃⊆⊃ ⊂ℑ  ℘ ∉∈⊗ ⊃  ⊃ ∉∈ �← �≥ � � � ω� → ℑ≤ → � � 

� � � � �∠♦ � �� ∗ ��� �  ∪⊕⊂⊕ ℑ℘ ∪ ⊃ ∈∩ ⊃⊆⊕ℑ∈⊗ ⊕ ℘ ∉√⊕  ∧ 

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

→ ∉ ⊗ ∉∏ℜ �  ∪⊕ ∉¬ ⊃ ⊗ ℑ∈℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕ ′⁄↑2 

↔↑ ∈↓ �  ∧  ⊕⊆ ⊃  ∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪ℑ ⊃ ∈  ∪⊕ → ℑ≤ → 2 ↓ � 

 ∧  ⊕⊆ ℑ∈⊗ ∪ ⊃  ⊕  ∏ ⊂  ⊃ ∈ ℑ ⊄ ⊃ ∈⊕  ⊃ ℘⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ �⊃� ⊕� ∪⊕ 

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

3 .5  Γολδ ρεχοϖερψ φρο µ πρεγναντ σολυτιον 

≤ℑ  ℜ∉∈ ℑ⊗  ∉ ∠  ⊃ ∉∈ ℑ∈⊗ ∨⊃ ∈℘ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈  ⊕    

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

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

 ℘  ⊃ ℜ ⊕⊗ℑ ℜ ⊕ ⊂∉⋅ � 

�� ≤ℑ  ℜ ∉∈ ℑ⊗  ∉ ∠  ⊃ ∉∈ 

��� ⊆⊂ ′⁄ ↑ ∠  ⊕∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈ ⋅ℑ  ⊆⊃ ¬⊕⊗ ⋅⊃  ∪ 

�∩ ℑ ℘  ⊃ √⊕ ℘ ℑ  ℜ∉∈ � ∠  ∉⊗∏ ℘ ⊕⊗ ℜ∧ ′⊕ ⊃ ⊇ ⊃ ∈∩ ♣∏ ℑ∈∪∏ ℑ 

• ∉∉⊗  ƒℑ ℘  ∉ ∧� ⊃ ∈ ℑ ℜ∉  ⊂⊕� ϒ∅  ⊕ ℑ ∩ ⊃  ℑ  ⊃ ∈∩ ∅∉� ∪ 

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

�� ≡⊃ ∈℘∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ 

′⁄↑ ∠  ⊕ ∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈ ⋅ℑ ∠ ⊂ℑ ℘ ⊕⊗⊃ ∈ ∉ ∨⊃ ∈℘∠  ⊕ 2 

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

∈⊃   ∉∩⊕∈ ∅∉�� ⊆⊃ ∈ � ϒ∅  ⊕ ⊗ ⊕ ℑ ⊕  ℑ  ⊃ ∉∈ � °ℜ�ϒ℘ � �  ∉ ⊂∏ 2 

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

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

∅ ⊃ ⊂  ⊕  ⊕⊗ ℑ∈⊗ ℑ   ℑ∧⊕⊗� × ∪⊕  ⊕  ∏ ⊂   ℑ  ⊕  ∏⊆ ⊆ℑ  ⊃ ∨⊕⊗ ⊃ ∈ 

×ℑℜ ⊂⊕ � � 

Ταβλε 5  ♣∉ ⊂⊗ ⊕ ℘ ∉√⊕  ∧ ∅  ∉⊆ ∠  ⊕ ∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈ 

↑ ⊕  ∪ ∉⊗ 
Θ �ϒ∏ ���∩ # ⊆ � � � 

ƒ⊕ ⊕ ⊗ 
 ∉ ⊂∏  ⊃ ∉∈ 

′ℑ   ⊕ ∈ 
 ∉ ⊂∏  ⊃ ∉∈ 

″ ⊕ ℘ ∉√⊕  ∧ ∉ ∅ ϒ∏ 
� � 

≤ℑ  ℜ ∉∈ ℑ⊗  ∉ ∠  ⊃ ∉∈ � � � � � �� �� 

≡⊃ ∈℘∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ � � � � � �� ��

  ≤∉∈ ⊃ ⊗ ⊕  ⊃ ∈∩ ∪⊕ ⊕  ∏ ⊂  ⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� �ℑ∈∧ ∉∈⊕ 

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

∅  ∉⊆ ′⁄ ↑ ∠  ⊕∩∈ℑ∈ ∉ ⊂∏  ⊃ ∉∈ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� × ∪⊕ ∩∉ ⊂⊗ ⊂ ⊃ ∩ ℑ∈⊗ 2ℜ∏  ℑ∈⊕⊗ ⊃ ∉∈⊕⊗ ⊃ ∉¬ ⊃⊆⊕� ′⁄ ↑ � 

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

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

∩∉ ⊂⊗⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ � 

�� ♥∈  ∪⊕⊂⊕ ℑ ℘ ∪ ⊃ ∈∩  ∧  ⊕⊆ ∉∅ ′⁄↑2 ↔↑ ∈↓ � � ∪⊕ 

 ∏ ⊃  ℑℜ ⊂⊕ ↓¬�← ⊃ ∩� ℑ  ⊃ ∉ ∉∅ ∉¬ ⊃ ⊗ ℑ∈   ∉ ∩∉ ⊂⊗ ⊂ ⊃ ∩ℑ∈⊗  � 

 ℑ∈∩⊕⊃ � ��� ∗ � ��� � ∉∠  ⊃ ⊆ℑ ⊂ ⊂∧ � ��� ∗ � ��� ℑ  ∪⊕ 

∠♦  ℑ∈∩ ⊕∉∅ � ∗ �� � 

�� ′∉ ∪ ′⁄↑2 ↔↑ ∈↓ � ℑ∈⊗℘ ∧ℑ∈⊃ ⊗ ⊕ 2↓ � ∩ ⊃ √⊕ ⊃⊆⊃ 2 

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

⊃ ∈∩  ℑ  ⊕ ∉∅ ∩∉ ⊂⊗ ℜ ∧ ′⁄ ↑2 ↔↑ ∈↓ � ⊃ ∅ℑ   ⊕  ∪ℑ∈  ∪ℑ  

ℜ ∧ ℘ ∧ℑ∈⊃ ⊗ ⊕ 2↓ � � 

�� ♣∉ ⊂⊗ ⊆ℑ∧  ⊕ ℑ⊗ ⊃ ⊂∧ ℜ ⊕ ⊕ ℘ ∉√⊕  ⊕⊗ ℜ∧ ℘ ℑ  ℜ ∉∈ ℑ⊗ 2 

 ∉ ∠  ⊃ ∉∈ ℑ∈⊗ ∨⊃ ∈℘ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ∅  ∉⊆ ′⁄↑ ∠  ⊕∩∈ℑ∈ 

 ∉ ⊂∏  ⊃ ∉∈ � 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

≈�  ← ♥ ⁄⊕ 2⊂ ⊃ ℑ∈∩ ℑ∈⊗ ≠ ϒ →♣ ♠ ⊃ ℑ∈ � ↑ ∉ ⊂⊕ ℘ ∏ ⊂ℑ ⊗ ⊕  ⊃ ∩∈ ∅ ∉∩ ∉ ⊂⊗ 

⊂ ⊃ ∩ ℑ∈⊗ ≈♠ � ♣∉ ⊂⊗ ≥℘ ⊃ � ×⊕ ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � � 

��� � �� � 

≈� ← ♥ ⁄⊕ 2⊂ ⊃ ℑ∈∩ℑ∈⊗ • ϒ →♣ ⁄ ⊃ ℑ∈2∨∏ ∉ �≤ ≥ ∝ ×�⊃ �  ⊕  ⊃ ⊕ ∉ ∅ ∩ ∉ ⊂⊗ 

⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ ℑ∈⊗ ↑ ♥° ∠  ∉℘ ⊕  ⊗ ⊕  ⊃ ∩∈⊕ ⊗∅ ∉℘ ∉⊆∠ ⊂⊕ ¬ ∉ ⊕ ≈♠  � 

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

≈�  ∝∏ ∠ ℑ ϒ ″ � ← ⊃  ⊕  ℑ  ∏  ℑ ⊂ ∏  √⊕ ∧ ⊃ ∈ ∩ ∉ ⊂⊗⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ ≈♠  � ↑⊃ ∈ 

° ∉ � ∞¬″ ⊕ √ � ���� �� � ��� � 

≈�  ← ℑ⋅ ⊕ ∈℘ ⊕ ″ • � × ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ∩ ∉ ⊂⊗⊃ ∈ ⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ ) ℑ∈ 

⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ∏ ⊗ ∧ ≈♠  � ≤♥↑ ′∏ ⊂ ⊂⊕  ⊃ ∈ �������� ��� � 

≈�  ƒ⊂⊕⊆⊃ ∈∩ ≤ ϒ � ⁄ ⊃   ∉ ⊂∏  ⊃ ∉∈ ℘ ∪ ⊕⊆⊃    ∧ ∉∅ ∩ ∉ ⊂⊗ ℑ∈⊗ ⊃ ⊂√⊕ ⊃ ∈ 

℘ ∪ ⊂∉ ⊃ ⊗ ⊕ ∉ ⊂∏  ⊃ ∉∈ ≈♠  � ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ ����� ��� � ��� � 

≈�  ← ♥ ⁄⊕ 2⊂ ⊃ ℑ∈∩� ϒ ∈⊕⋅  ⊕  ⊃ ⊕ ∉ ∅ ∩ ∉ ⊂⊗⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ ℘ ∪ ℑ  ℑ ℘  ⊕  ⊃ ∨⊕ ⊗ 

ℜ∧ ℘ ∪⊕ ⊂ℑ  ⊃ ∈∩ 2∅∏∈℘  ⊃ ∉∈ ∩  ∉∏∠ � ≤∪ ⊃ ∈⊕  ⊕ °ℑ  ⊕ ∈ ≈ °  � 

≤ → �������ϒ ����� � 

≈�  ← ∩ ⊂⊕  ⊃ ℑ  →� ♣∉ ⊂⊗ℑ∈⊗ ⊃ ⊂√⊕  ⊕ ℘ ∉√⊕  ∧ ∅  ∉⊆ ℘ ∉⊆∠ ⊂⊕ ¬ ∉ ⊕ ) 
⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ⊗ ⊃  ℘ ∏   ⊃ ∉∈≈♠  � ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩ ∧ ����� ��� � 

��� � 

≈�  ← ♥ ≠ℑ∈2∈ℑ∈ � ← ⊕ ℑ ℘ ∪ ⊃ ∈∩ ∩ ∉ ⊂⊗ ℜ∧  ∪ ⊕ ← ≥≥≥ ⊆⊕  ∪∉⊗ ≈♠ � 

♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ �������� �� � 

≈�  ← ♥ ⁄⊕ 2⊂ ⊃ ℑ∈∩� ≥ ∏ ⊗ ⊃ ⊕  ∉ ∅  ∪⊕ ⊗ ⊕ √⊕ ⊂∉∠ ⊃ ∈∩   ⊕ ∈⊗ ⊃ ∈  ∏ ℜ   ⊃ 2 

 ∏  ⊕ ∅ ∉℘ ∧ℑ∈⊃ ⊗ ⊕ ≈♠ � ♠ ∉ ∅ ÷⊃ ℑ∈∩  ℑ∈ ↑⊃ ∈ ♥∈  ⊃  ∏  ⊕� �⊃ ∈ 

≤ ∪ ⊃ ∈⊕  ⊕ � ����� �� � �� � 

≈��  ← ⊃ ∈∩ ♦ ♣ � ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆⊃ ℘ ℑ ⊂ ⊃ ∈ ⊕  ℑ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈ ∩ ∉ ⊂⊗ 

ℑ∈⊗⊃  ℑ   ∉℘ ⊃ ℑ  ⊕ ⊆⊃ ∈⊕  ℑ ⊂ ≈♠  � ↑⊃ ∈ ∞∈∩����� ����� � 

��� � 

(Εδιτεδ βψ Ω Υ ϑια2θυαν) 

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


