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≤∪ℑ ⊃← ⊃ ∧∏ ℑ∈�柴立元� � � ↑ ℑ  ℑ ∨∏⊆⊃↓⊄ ⊃ ⊗ ∉ � 

1 . ∆επαρτ µ εντ οφ Νονφερρουσ Μεταλ λυργψ , 

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

2 . Χεντερ φορ Ιντεγρατεδ Ρεσεαρχη οφ Σχιενχε ανδ Ενγινεερινγ , 
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Αβσ τραχτ � × ∪ ⊕ ∉¬ ⊃ ⊗ ℑ∈  ∉ ∅ ∩ ∉ ⊂⊗ ⋅⊕  ⊕ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗ ⊃ ∈ ℑ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≤ ↓ � �⊃ ∈ 

⋅∪ ⊃ ℘ ∪ → ℑ � ≥ � ↓ � ⊃ ℑ ∠  ∉∠ ⊕ ∉¬ ⊃ ⊗ ℑ∈ ∅ ∉⊗ ⊃   ∉ ⊂√⊃ ∈∩ ∩ ∉ ⊂⊗ℜ ⊕ ℘ ℑ∏  ⊕∉ ∅⊃ ∈  ∏ ℘ ∪ ∪∉⊆∉∩ ⊕ ∈⊕ ∉∏  ∏ ⊂ ∅∏  ∧  ⊕⊆ ℘ ∉⊕ ¬ ⊃   ⊃ ∈∩ 

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

∉ ∅ ∩ ∉ ⊂⊗⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ℜ∧  ∪ ⊕ ∉¬ ⊃ ⊗ ℑ∈ ∉¬∧∩ ⊕ ∈ ∉ → ℑ � ≥ � ↓ � � × ∪⊕  ⊕  ∏ ⊂   

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

ℑ∈⊗ ⋅∪⊕ ∈ → ℑ � ≥ � ↓ � ℑ ℘  ℑ  ∪⊕∉¬ ⊃ ⊗ ℑ∈∉ ∅ ∩ ∉ ⊂⊗⊃ ∈  ∪ ⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ∠♦ �� � � �⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∠ ∉2 

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

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

Κεψ ωορδσ:  ∪ ⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘�ℑ∈ℑ ⊂∧ ⊃ �∩ ∉ ⊂⊗�⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ � ∪ ⊃ ∉∏  ⊕ ℑ⊂⊕ ℑ ℘ ∪ ⊃ ∈∩   ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

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

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

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

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

℘ ∉⊆∠ ⊂⊕¬ ⊃ ∉∈ ϒ∏≈ ≤≥� →♦ � � �  � 
� � ℑ∈⊗  ∉⊆⊕ ∉¬ ⊃ 2 

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

⊃ ∈ ℑ ℘ ⊃ ⊗ ⊃ ℘ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ � ⊕�∩� ♦ � ↓ � � ƒ⊕ � � � 

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

∅∉⊆ ∅∉⊆ℑ⊆⊃ ⊗ ⊃ ∈⊕ ⊗ ⊃  ∏ ⊂ ∅ ⊃ ⊗ ⊕�⊕ √⊕∈ ⊂⊕ ℑ⊗  ∏ ⊂ ∅∏  ∉ 

∠ ℑ   ⊃ √ℑ  ∩∉ ⊂⊗  ∏  ∅ ℑ ℘ ⊕ ≈� ∗ � � ♥ ⋅ℑ   ⊕ ∠∉  ⊕⊗ ≈� 

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

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

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

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕ ℑ ℘  ⊃ ∉∈ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

°∉ ⊃  ⊃ √⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕ ℑ ℘  ⊃ ∉∈ � 

ƒ⊕ � � � ⊕� ƒ⊕ � �

  Υ 
〈 
ƒ⊕ 

� � 
�ƒ⊕ 

� � � � � �� ∂ ��� 

→ ⊕∩ℑ  ⊃ √⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕ ⊕ ℑ ℘  ⊃ ∉∈ � 

ϒ∏ ≈ ≤≥� →♦ � � �  � 
� � � ⊕� ϒ∏� �≤ ≥� →♦ � � �

  Υ 
〈 
ϒ∏ ≈≤≥� →♦ 

� 
� 

� 
 

� 

� 
� ϒ∏ � � � �� ∂ �√ →♦ ∞� 

��� 

× ∪⊕   ∉∈∩ ⊕  ∪⊕∉¬ ⊃ ⊗ ⊃ ∨⊃ ∈∩ ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕∉¬2 

⊃ ⊗ ℑ∈ ⊃ � ∪⊕∅ℑ   ⊕  ∪⊕ ∩ ∉ ⊂⊗⊗ ⊃   ∉ ⊂√⊕ � ♦∉⋅⊕ √⊕ � 

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

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

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

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

 ⊃ ∉∈ � ′∏ ℑ ⊂ ⊂  ∪⊕  ⊕   ∏⊗ ⊃ ⊕  ⋅⊕  ⊕ ⊂ ⊃⊆⊃  ⊕⊗ ∉∈⊂∧ ⊃ ∈ 

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

 ⊕∠∉  ⊕⊗⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⊗ ∏ ⊕  ∉  ∪⊕ 

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

♦∉⋅⊕√⊕ � ⊃  ⋅ℑ  ∅∉∏∈⊗  ∪ℑ  → ℑ � ≥ ↓ � ⊃⊆2 

∠  ∉√⊕ ∩  ⊕ ℑ  ⊂∧  ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

⊆⊕⊗ ⊃ ℑ ⊃ ∈ ∉∏  ∠  ⊕√⊃ ∉∏  ⋅∉ ⊄ ≈�� � × ∪⊕   ∏⊗ 2 

⊃ ⊕  ≈�� � �� ⋅⊕  ⊕ ⊆⊕∈ ⊃ ∉∈⊕⊗ ∉∈  ∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℜ ⊕ 2 

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

ϒ∏) ƒ⊕ ⊆⊃ ¬ ℑ∈∉⊗ ⊕⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏ 2 

 ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ⊃ ∈  ∪⊕ ∠  ⊕ √⊃ ∉∏  ∠ ℑ∠ ⊕  � 

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

∩∉ ⊂⊗ ℘ ℑ∈ ℜ ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏ ⊕ ℑ  ⊃ ⊂∧ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � � × ∪⊕ ∉¬ ⊃ 2 

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

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∏ ∩� �� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ≥⊕ ∠��� �����



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

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

 ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ℑ  ⊕ ∅∏   ∪⊕ ⊗ ⊃  ℘ ∏   ⊕⊗⊃ ∈  ∪ ⊃ ∠ℑ 2 

∠ ⊕ � 

2  ΣΕΛΕΧΤΙΟΝ ΟΦ ΟΞΙ∆ ΑΝΤ ΦΟΡ ∆ΙΣ2 

ΣΟΛς ΙΝΓ Γ ΟΛ∆ ΙΝ ΑΛΚΑΛΙΝΕ 

Τ ΗΙΟΥΡ Ε Α ΣΟΛΥΤΙΟΝ ΧΟΝΤ ΑΙΝΙΝΓ 

Να 2 ΣΟ 3 

ϒ ∠ℑ  ∉∅ ℘ ∉⊆ ⊆∉∈ ∉¬ ⊃ ⊗ ℑ∈  ∅∉ ⊗ ⊃   ∉ ⊂√⊃ ∈∩ 

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

 ⊕⊗ ∉¬ ∠∉ ⊕∈ ⊃ ℑ ⊂ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ⊃ ∈ ×ℑℜ ⊂⊕ � � 

Ταβλε 1  ≥ ℑ∈⊗ ℑ  ⊗ ⊕⊗ ∉¬ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∉∅℘ ∉⊆ ⊆∉∈ 

∉¬ ⊃ ⊗ ℑ∈ ∅∉⊗ ⊃   ∉ ⊂√⊃ ∈∩ ∩∉ ⊂⊗���� ↔ � ≈�� 

″ ⊕ ⊗ ∉¬ ℘ ∉∏ ∠ ⊂⊕ 
≥ ℑ∈⊗ ℑ  ⊗⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∠ ∉ ⊕ ∈ ⊃ ℑ ⊂

     Υ 
〈 � ∂ 

↓ � � ♦ � ↓      � � ��� 

≥ � ↓ � � 
� �≥↓ � � 

�      � � ��� 

♦ � ↓ � � ♦ � ↓      � � ��� 

↑ ∈↓ � � 
� � ↑ ∈ � �      � � ��� 

≤⊂↓ �� �≤⊂ �      � � ��� 

↓ � � ♦ � ↓      � � ��� 

→↓ �� � →♦ ↓ �      � � ��� 

ƒ⊕ � � �ƒ⊕ � �      � � ��� 

″ ≥≥ ″ �× ∝ 3      � � ��� 

≥ ↓ � � 
� �≥ ↓ � � 

� �↓ ♦ �      � � � ��� 

3  ″ ≥≥″   ℑ∈⊗ ∅ ∉∅ ∉⊆ℑ⊆⊃ ⊗ ⊃ ∈⊕ ⊗ ⊃  ∏ ⊂ ∅ ⊃ ⊗ ⊕� × ∝   ℑ∈⊗  

∅ ∉ ∪ ⊃ ∉∏  ⊕ ℑ� 

× ∪⊕ ∠  ∉∠ ⊕ ∉¬ ⊃ ⊗ ℑ∈ ∅∉ ⊗ ⊃   ∉ ⊂√⊃ ∈∩ ∩∉ ⊂⊗ ⊃ ∈ 

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

⊗ ⊃  ∏ ⊂ ∅ ⊃ ⊗ ⊕� ↑ ∈↓ � ℑ∈⊗⊗ ⊃   ∉ ⊂√⊕⊗∉¬∧∩ ⊕∈ � ϒ⊃ ⊃  ∪⊕ 

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

⋅ℑ  ⊕ ℑ  ∉∉⊆  ⊕⊆∠⊕  ℑ  ∏  ⊕ℑ∈⊗ℑ⊆ℜ ⊃ ⊕∈∠  ⊕   ∏  ⊕ 

⊃ √⊕  ∧ ⊆ℑ ⊂ ⊂ � ∉ � � �� ≅ �� � � ⊆∉ ⊂#← � � � � × ∪∏ � 

 ∪⊕ ⊆⊃ ¬ ∉¬ ⊃ ⊗ ℑ∈∉ ∅ ↓ � ℑ∈⊗ ƒ⊕ � � ⋅ℑ  ∏  ⊃ ⊂ ⊃ ∨⊕⊗⊃ ∈ 

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

♦∉⋅⊕√⊕ � ∉⊆⊕ ∉¬ ⊃ ⊗ ℑ∈ ⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � �⊕� ∩� 

ƒ⊕ � � � ↑ ∈↓ � ℘ ℑ∈ ∈∉ℜ ⊕ ∏  ⊕⊗⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ� 

⊃ ∈ ⋅∪ ⊃ ℘ ∪    ∉∈∩ ∉¬ ⊃ ⊗ ℑ∈ � ⊕�∩� ↓ � � ≥ � ↓ � � 
� � 

♦ � ↓ � ℘ ℑ∏  ⊕ ⊕ ℑ  ⊃ ⊂∧  ∪ ⊃ ∉∏  ⊕ ℑ⊃   ⊕ √⊕   ⊃ ℜ ⊂⊕ ⊗ ⊕ ℘ ∉⊆∠∉2 

 ⊃  ⊃ ∉∈ �♥∈ ∅ℑ ℘  �⊃ ⋅ℑ ∅∉∏∈⊗ ∪ℑ → ℑ � ≥ ↓ �   ℑℜ ⊃ 2 

⊂ ⊃ ∨⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ ∉∏ ∠  ⊕√⊃ ∉∏  ⋅∉ ⊄ � ∪⊕ 

   ∉∈∩ ∉¬ ⊃ ⊗ ℑ∈→ ℑ � ≥ � ↓ � ℑ ℑ℘ ⊕   ℑ ⊃ ∈  ℑ∈∩⊕∉∅℘ ∉∈2 

℘ ⊕∈  ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈2 

 ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ⊗ ∉⊕  ∈∉℘ ℑ∏  ⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊗ ⊕ 2 

℘ ∉⊆∠ ∉ ⊕⊃   ⊕ √⊕   ⊃ ℜ ⊂∧ 
≈�� � 

• ∪ ⊃ ⊂⊕ ↓ � � ♦ � ↓ � �≥ � ↓ � � 
� ℑ ℘ ℑ  ∪⊕∉¬ ⊃ ⊗ ℑ∈  

⊃ ∈ ⊗ ⊃   ∉ ⊂√⊃ ∈∩∩∉ ⊂⊗⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ 

℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ ℑ ℜ ⊃ ∉∅ → ℑ � ≥ ↓ � � ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈∅∉∉¬2 

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

� × ∝ � ��� ↓ � � ″ ≥≥ ″ � ♦ � ↓ 

∃ Υ � � � ��� � � � ��� � ⊂∩π ↓� 
� 

� � ��� � ⊂∩�≈ ″ ≥≥″ �≈ × ∝ � � ��� 

♦ � ↓ � � �× ∝ � ″ ≥≥ ″ � � ♦ � ↓ 

∃ Υ � � � ��� � � � ��� � ⊂∩≈ ♦ � ↓ �  � 

� � ��� � ⊂∩�≈ ″ ≥≥″ �≈ × ∝ � � ��� 

≥ � ↓ � � 
� � �× ∝ � ″ ≥≥ ″ � � ♦ � � �≥ ↓ � � 

�

 ∃ Υ � � � ��� � � � ��� � ⊂∩≈≥ � ↓ � � 
� �≈≥ ↓ � � 

�  � 

� � � ��� � ⊂∩�≈ ″ ≥≥ ″ �≈ × ∝ � � ��� 

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆ ⊕ ∇∏ ℑ  ⊃ ∉∈ ��� ∗ ��� 

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

⊃ ∅ ⊃ ¬⊕⊗�  ∪⊕ ∪ ⊃ ∩∪⊕  ∪⊕  ⊕⊗ ∉¬ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ ∉¬ ⊃ 2 

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

∅∉⊆� ∉∈⊂∧ ⊃ ∅ ⊃   ⊕√⊕   ⊃ ℜ ⊂⊕ ⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ ∅∉ 2 

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

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

ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⊃ � 

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

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

→ ℑ � ≥ ↓ � ℑ ∠♦ �� � � ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � 

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

∉∅ ∩∉ ⊂⊗⊃ ∈ � � �� ⊆∉ ⊂#← � �  ∪ ⊃ ∉∏  ⊕ ℑ 

 ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ � � ��� ⊆∉ ⊂#← � � 

→ ℑ � ≥ ↓ � ℑ ∠♦ �� � � ℑ∈⊗��� ↔ 

ƒ ∉⊆ ƒ⊃ ∩�� �  ∪⊕    ∉∈∩ ⊕  ∪⊕ ∉¬ ⊃ ⊗ ⊃ ∨⊃ ∈∩ ℑ 2 

# � � � # ∂ ∉ ⊂1�  λ 1�        ⁄⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ� �



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

 ℑ  ⊕∉∅ ∩∉ ⊂⊗ ⋅⊃ ⊂ ⊂ ℜ ⊕� × ∪⊕ ↓ � ⊗ ⊃   ∉ ⊂√⊕ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ⊂∧ 

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

→ ℑ � ≥ ↓ � ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕⊂ ⊃⊆⊃  ⊕⊗ ∉ ⊂∏ ℜ ⊃ ⊂ ⊃  ∧ ∉∅ ↓ � ⊃ ∈ 

⋅ℑ  ⊕ �× ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ ∉¬ ⊃ ⊗ ℑ∈≥ � ↓ � � 
� ∉∈  ∪⊕ ⊗ ⊃   ∉2 

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

℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ⊃  ∪⊕ ∉∠  ⊃⊆∏⊆ � 

ƒ∏   ∪⊕ ⊆∉ ⊕� ∪⊕∉¬ ⊃ ⊗ ℑ∈ �  ℑℜ ⊃ ⊂ ⊃ ∨⊃ ∈∩ ℑ∩ ⊕∈ 

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

∅∏  ∧  ⊕⊆ � ⋅∪ ⊃ ⊂⊕ ≥ � ↓ � � 
� ⊃  ∪⊕ ∉¬ ⊃ ⊗ ℑ∈∅∉⊗ ⊃  2 

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

→ ℑ � ≥ ↓ � � ϒ⊂  ∉  ∏ ⊂ ∅∏ ℑ   ⊕∈⊗  ℜ∧ ⊆ℑ∈∧ ⊄⊃ ∈⊗  ∉∅ 

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

 ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗ ≈�� � 

3  Τ ΗΕ Ρ ΜΟ∆ ΨΝΑ ΜΙΧ ΑΝΑΛΨΣΙΣ ΟΝ ∆ΙΣ2 

ΣΟΛΥΤΙΟΝ ΟΦ Γ ΟΛ∆ ΙΝ ΑΛΚΑΛΙΝΕ 

Τ ΗΙΟΥΡ Ε Α ΣΟΛΥΤΙΟΝ ΧΟΝΤ ΑΙΝΙΝΓ 

Να 2 ΣΟ 3 

3 .1  Οξψγεν ασ οξιδαντ 

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

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

 ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � � ⋅∪⊕∈ ∉¬∧∩ ⊕∈ ⊃ ℑ ℘  ⊕⊗ℑ  

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

⊂∉⋅� 

≤ℑ  ∪∉⊗ ⊃ ℘ ⊕ ℑ℘  ⊃ ∉∈ � 

↓ � � � ♦ � ↓ � �⊕� � ↓ ♦ � 

Υ � � � ��� � � � ��� �∠♦ � 

� � ��� � ⊂∩π ↓� 
��� 

ϒ∈∉⊗ ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ � 

ϒ∏ �× ∝� �� � ⊕� ϒ∏� �× ∝ 

Υ � � � ��� � � � ��� ⊂∩≈ ϒ∏ �× ∝� � 
�  ��� 

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

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

��� � 

ϒ∏� �× ∝ � ��� ↓ � � ��� ♦ � ↓ � 

ϒ∏ �× ∝� �� � ↓ ♦ � 

∃ Υ � � � ��� � � � ����∠♦ � 

� � ��� � ⊂∩≈ ϒ∏ �× ∝� � 
�  � 

� � ��� � ⊂∩≈ × ∝ � 

� � ��� � ⊂∩π ↓� 
��� 

♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∅  ∉⊆ ⊕ ∇∏ ℑ  ⊃ ∉∈ ���  ∪ℑ ⋅∪⊕∈ 

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

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

⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ ∠  ⊕   ∏  ⊕∉∅ ↓ � � 

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

 ∪ ⊃ ∉∏  ⊕ ℑ⊃  � � � ⊆∉ ⊂# ← � � � ℑ ⊂ ∉ ℑ ⊂ ⊂ ∅∉⊆ℑ⊆⊃ ⊗ ⊃ ∈⊕ 

⊗ ⊃  ∏ ⊂ ∅ ⊃ ⊗ ⊕ ⊃    ℑ∈ ∅⊕   ⊕⊗  ∉ ℜ∉ ∪  ∪ ⊃ ∉∏  ⊕ ℑ ℑ∈⊗ 

ϒ∏ � × ∝� � 
� ℑ ∅  ⊕ ∩∉ ⊂⊗ℜ ⊕ ⊃ ∈∩ ⊗ ⊃   ∉ ⊂√⊕⊗� ∪⊕∈ ⊕ ∇∏ ℑ 2 

 ⊃ ∉∈ ��� ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

≈ × ∝ � � � ≈ ϒ∏ �× ∝� � 
�  ��� 

♦∉⋅⊕√⊕ �  ∪⊕  ∉ ⊂∏ℜ ⊃ ⊂ ⊃  ∧ ∉∅ ↓ � ⊃ ∈ ⋅ℑ  ⊕ ⊃  

⊂ ⊃ ⊆⊃  ⊕⊗�� � �� ≅ �� � � ⊆∉ ⊂#← � � � � ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ ↓ � 

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

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

∩∉ ⊂⊗  ⊕ ℑ ℘ ∪⊕ ⊃  ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ �⊃� ⊕�∃ Υ � �� � ∪⊕ 

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

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

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ↓ � ⊗ ⊃   ∉ ⊂√⊕⊗�ℑ  ⊕ ⊕∈ ⊃ ∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ 

���� �

⊂∩ 
≈ ϒ∏ �× ∝� � 

�  

� � ≈ ϒ∏ �× ∝� � 
�  � � �� � � � ∠♦ ���� 

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

∉∅ ≈ ϒ∏ �× ∝� � 
�  ℑ∈⊗∠♦ √ℑ ⊂∏ ⊕℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ℜ ∧ 

 ∪⊕⊕ ∇∏ ℑ  ⊃ ∉∈ ���� � ∪∉⋅∈ ℑ  ×ℑℜ ⊂⊕� � 

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

χ�ϒ∏ �× ∝� �� � ℑ∈⊗ ∠♦ 

∠♦ 
χ�ϒ∏ �× ∝� �� �� 

� ⊆∉ ⊂#← � � � 
∠♦ 

χ�ϒ∏ �× ∝� �� �� 

� ⊆∉ ⊂#← � � � 

� � � � � � � � � �� 

� � � � � � � � � � � �� 

� � � � � � �� � � � � �� 

� � � � � � �� � � � � �� 

ƒ ∉⊆ ×ℑℜ ⊂⊕ � � ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈   ⊕∈⊗∉∅ ∩∉ ⊂⊗ 

⊃ ∈ � � � ⊆∉ ⊂#← � �  ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℑ   ∪⊕ ℑ  ∏  ℑ  ⊕⊗ 

↓ � ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∠♦ 

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

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

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ �ℑ∈⊗ ∠ℑ   ⊂∧ ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ 

 ∉ ⊂∏  ⊃ ∉∈ � 

3 .2  ΣΟ 2 − 
3 αχτσ ασ σ ταβιλιζινγ αγεντ , Σ 2 Ο 2 − 

8 αχτσ 

ασ οξιδαντ 

• ∪⊕∈ ≥ ↓ � � 
� ℑ ℘  ℑ  ∪⊕   ℑℜ ⊃ ⊂ ⊃ ∨⊃ ∈∩ ℑ∩⊕∈∉∅ 

 ∪ ⊃ ∉∏  ⊕ ℑ� ≥ � ↓ � � 
� ⊃  ℑ  ∪⊕ ∉¬ ⊃ ⊗ ℑ∈∉∅ ∩∉ ⊂⊗�  ∪⊕ 

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

⊃ ∈∩ ⊕ ∇∏ ℑ  ⊃ ∉∈� 

≤ℑ  ∪∉⊗ ⊃ ℘ ⊕ ℑ ℘  ⊃ ∉∈ � 

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



≥ ↓ � � 
� � �⊕� �≥ ↓ � � 

� �∠♦ � � � �� 

Υ � � � ��� � � � ����⊂∩�≈≥ � ↓ � � 
� �≈≥ ↓ � � 

�  � � 

���� 

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

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

∉∅ ≥ � ↓ � � 
� �⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

���≥ � ↓ � � 
� � ϒ∏� �× ∝ � ϒ∏ �× ∝� � 

� � ≥ ↓ � � 
� 

∃ Υ � � � ��� � � � ��� �⊂∩ �≈≥ � ↓ � � 
� � 

≈≥ ↓ � � 
�  � � � � � ��� �⊂∩�≈ ϒ∏ �× ∝� � 

� � 

≈ × ∝ � � ���� 

• ∪⊕∈  ∪⊕  ∉ ℑ ⊂ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅  ∪ ⊃ ∉∏  ⊕ ℑ⊃  

⊕ ∇∏ ℑ ⊂  ∉ � ⊆∉ ⊂# ← � � � ∉∈⊂∧ ⊃ ∅  ∪ ⊃ ∉∏  ⊕ ℑ ⊕¬ ⊃    

  ⊕ ℑ⊗ ⊃ ⊂∧� ⊗ ∉⊕   ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ϒ∏� × ∝ � �� 

ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ∉ � ⊆∉ ⊂#← � � � × ∪ℑ ⊃  ∉  ℑ ∧ �∩∉ ⊂⊗ 

⊃ ∈  ∪⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕∉¬ ⊃ ⊗ ⊃ ∨⊕⊗℘ ∉⊆∠ ⊂⊕  ⊕ 2 

⊂∧ ℜ ∧ ≥ � ↓ � � 
�  ∉ ∅∉⊆   ℑℜ ⊂⊕ ℘ ∉⊆∠ ⊂⊕¬ ⊃ ∉∈ 

ϒ∏ �× ∝� � 
� � ♥⊃  ⊗  ℑ⋅∈ ∅  ∉⊆ ℑℜ∉√⊕  ∪ℑ  ∪⊕ 

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

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

⊃ ∈∩ → ℑ � ≥ ↓ � ℑ∈⊗ → ℑ � ≥ � ↓ � ℑ ��� ↔ℑ∈⊗∠♦ �� � � � 

ℑ ⊗ ⊕ ∠ ⊃ ℘  ⊕⊗⊃ ∈ ƒ⊃ ∩� � � ϒ∈⊗ ×ℑℜ ⊂⊕� ⊂ ⊃    ∪⊕ ⊕ ℑ ℘ 2 

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

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

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

∅ ⊃ ⊗ ⊕� ℑ∈⊗  ∪⊕∈ ≥ � ↓ � � 
� ∅∉⊆  ℑℜ ⊂⊕ ≥ ↓ � � 

� � × ∪⊕ 

⊆ℑ ⊇ ∉∠ ℑ   ⊃  ∪⊕∠  ⊕⊗ ∉⊆⊃ ∈ℑ∈ℑ  ⊕ ℑ∉∅ ≥ ↓ � � 
� � × ∪⊕ 

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

 ∪⊕  ℑ∈⊗ ℑ  ⊗ √ℑ ⊂∏ ⊕ � ��� ∂  ∉ � � ��� ∂ � ƒ∉ 2 

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

√⊕   ⊃ ℜ ⊂∧ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ∪⊕   ℑℜ ⊃ ⊂ ⊃ ∨⊃ ∈∩ ℑ ℘  ⊃ ∉∈ ∉∅ 

≥ ↓ � � 
� � ⋅∪ ⊃ ℘ ∪ ⊃  ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⋅⊃  ∪  ∪ ⊃ ∉∏  ⊕ ℑ� 

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

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

⊂∧  ∉ ∅∉⊆ ϒ∏� × ∝� �� � × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕ ∠  ⊕⊗ ∉⊆⊃ 2 

∈ℑ∈ℑ  ⊕ ℑ ∉∅ ϒ∏ �× ∝� � 
� ⊃ ⊂ℑ  ∩⊕ � 

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

× ∝ ⊃ � � � ⊆∉ ⊂#← � � �⊂∩�≈ ϒ∏� × ∝� � 
� �≈ × ∝ � � 

⊃ ⊕ ∇∏ ℑ ⊂  ∉ � �� ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � � ��� ∂ � 

 ∪∏ �  ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ϒ∏ �× ∝� ��  ⊕∈⊗  ∉ ∨⊕ 2 

 ∉ � • ∪⊕∈  ∪⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂⊃ � ∂ �⊂∩�≈ ϒ∏ �× ∝� � 
� � 

≈ × ∝  � � ⊕ ∇∏ ℑ ⊂  ∉ � � �  ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

ϒ∏ �× ∝� � 
�   ⊃ ⊂ ⊂ ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕  ∉ ∨⊕  ∉ � • ∪⊕  ⊕ ℑ � 

⊂∩ �≈ ϒ∏ �× ∝� �� �≈ × ∝ � � ⊃ ⊕ ∇∏ ℑ ⊂  ∉ ∨⊕  ∉ ℑ  ∪⊕ 

∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � � �� ∂ �  ∪⊕ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

≈ ϒ∏ �× ∝� � 
�  ⊃  � � �� ⊆∉ ⊂#← � � �  ∪⊕  ℑ  ⊃ ∉ ∉∅ 

Φ ιγ .2  × ∪⊕ ⊆∉⊗∧∈ℑ⊆⊃ ℘ℑ∈ℑ ⊂∧ ⊃ ∉∅ ∠  ∉℘ ⊕   

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

℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ℑ∈⊗ → ℑ � ≥ � ↓ � 

ℑ ∠♦ �� � � ℑ∈⊗��� ↔ 

Ταβλε 3  ″ ⊕ ℑ ℘  ⊃ ∉∈℘ ∉  ⊕  ∠∉∈⊗ ⊕⊗ 

⋅⊃  ∪⊂ ⊃ ∈⊕ ⊃ ∈ ƒ⊃ ∩� � 

← ⊃ ∈⊕ → ∉ �   ″ ⊕ ℑ ℘  ⊃ ∉∈  ∞⊂⊕ ℘   ∉⊗ ⊕ ∠∉ ⊕ ∈ ⊃ ℑ ⊂ 

� ϒ∏ 
� 

� ⊕� ϒ∏ Υ � � � ��� � � � ��� �# 

⊂∩≈ ϒ∏ 
� 

 

� 
″ ≥≥″ � � ♦ 

� 
� �⊕ � 

�× ∝ 
Υ � � � � ��� � � � ���# 

⊂∩�≈ ″ ≥≥ ″ �≈ × ∝ 
� 
� 

� 
ϒ∏� × ∝ � � 

� � ⊕ � ϒ∏ 

� �× ∝ 

Υ � � � ��� � � � ��� �# 

⊂∩ �≈ ϒ∏ � × ∝ � 
� 

� � 

≈ × ∝ 
� 
� 

� 
≥ ↓ � � 

� � �⊕ � ♦ � ↓ � 

≥ ↓ 
� � 
� � � ↓ ♦ 

� 
Υ � � � � ��� � � � ��� �# 

⊂∩�≈≥ ↓ � � 
� �≈≥ ↓ � � 

� � 

� ≥ � ↓ � � 
� � �⊕� �≥ ↓ � � 

� 
Υ � � � ��� � � � ��� �# 

⊂∩�≈≥ � ↓ 
� � 
� �≈≥ ↓ 

� � 
�  

� 
� 

≈ ϒ∏ �× ∝� �� �≈ × ∝ ⊃ � � �� � × ∪ℑ ⊃  ∉  ℑ ∧ �ℑ  

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

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

∈∉ ⊕∈∉∏ ∩∪  ∉ ⊗ ⊃   ∉ ⊂√⊕ ∩∉ ⊂⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � ℑ∈⊗ 

→ ℑ � ≥ � ↓ � � ♦∉⋅⊕√⊕ � ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗⊃ ℑ ℘ 2 

# � � � # ∂ ∉ ⊂1�  λ 1�        ⁄⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ� �



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

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

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

��� → ℑ � ≥ � ↓ � ⊃ ℑ ∠  ∉∠ ⊕ ∉¬ ⊃ ⊗ ℑ∈ ∅∉⊗ ⊃   ∉ ⊂√2 

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

 ⊕⊆ ℘ ∉⊕¬ ⊃   ℘ ∉⊆∠ ⊂⊕¬ ℑ∩ ⊕∈ � ∉¬ ⊃ ⊗ ℑ∈ℑ∈⊗   ℑℜ ⊃ 2 

⊂ ⊃ ∨⊃ ∈∩ ℑ ∩ ⊕∈� 

��� • ⊃  ∪ ↓ � ℜ ⊕ ⊃ ∈∩ ∉¬ ⊃ ⊗ ℑ∈� ∪⊕ ∠∉  ⊃ ℜ ⊃ ⊂ ⊃  ∧ 

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

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

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

⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ � 

��� ϒ ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � � ��� ∂  ∪⊕ ⊗ ⊃  2 

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

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

 ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥ ↓ � 

ℑ∈⊗ → ℑ � ≥ � ↓ � � ♦∉⋅⊕ √⊕ � ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗ 

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

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

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

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

�  ≤∪ ⊕ ∈∩ ″ ∏ ⊃ ¬∏ ⊕� ♣∉ ⊂⊗��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ��� 
∗ �� � 

� ÷ ∏ ≥∪ ⊕ ∈∩⊆⊃ ∈∩� ≡∪ℑ∈∩ ≤∪∏ ℑ∈∅∏� × ℑ ℑ∈ ℑ ℘  ⊃ ∉∈ ∉ ∅ 

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

�� � 

�  ÷ ∏ ≥∪ ℑ ∉∇∏ ℑ∈ � ↓∏ ⁄⊕ ¬ ⊃ ∈ � ♣∉ ⊂⊗��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� � 

����� ��� � 

�  ♣∏ ∉ ♣∏ ℑ∈∅ ℑ� ±⊃ ∏ ♣∏ ℑ∈∨∪∉∏� • ℑ∈∩ ⁄ ⊃ ℑ∈∨∏ ∉ ετ αλ � 

♣∉ ⊂⊗��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

�  ×∉∈∩ ÷⊃ ∈ ℑ∈⊗ ±⊃ ℑ∈ ÷⊃ ∉∈∩� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ � �⊃ ∈ 

≤ ∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� ∗ �� � 

�  ♣ ∉⊕ ∈⊕⋅ℑ ⊂⊗ × � ♠ ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ � ���� � ��� � 

�� � 

�  ♦ℑ ⊂ ⊂ ⁄ ∞ �♠ ∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ≥∉℘����� ���� � ��� � 

�  ∞℘  ℘ ∪ ⊕ ∈⊕  ℑ∈⊗ ♣ℑ ⊂ ⊃� ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ � ���� � �� � 

��� � 

�  ≤∪∉∏ ♠ ⊃ ℑ∈∪∏ ℑ� ♣∉ ⊂⊗� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � � ���� � ���� � �� 
∗ �� � 

��  ≤ ∪ ℑ ⊃← ⊃ ∧∏ ℑ∈ �≡∪∉∈∩ ♦ℑ ⊃ ∧∏∈ �≡∪ ℑ∈∩ ≤ ∪∏ ℑ∈∅∏ ετ αλ � 

♠ ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂� ���� ����� � �� ∗ 

�� � 

��  ≤ ∪ ℑ ⊃← ⊃ ∧∏ ℑ∈ ℑ∈⊗ ↓⊄ ⊃ ⊗ ∉ ↑ � × ℑ∈ ℑ ℘  ⊃ ∉∈∉ ∅ → ∉∈∅ ⊕  2 

 ∉∏  ↑ ⊕  ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ ∉ ∅ ≤ ∪ ⊃ ∈ℑ����� � ���� � ��� � 

��  ≤ ∪ ℑ ⊃← ⊃ ∧∏ ℑ∈ ℑ∈⊗ ↓⊄ ⊃ ⊗ ∉ ↑ � × ℑ∈ ℑ ℘  ⊃ ∉∈∉ ∅ → ∉∈∅ ⊕  2 

 ∉∏  ↑ ⊕  ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ ∉ ∅ ≤ ∪ ⊃ ∈ℑ����� ����� � ��� � 

�� ← ∏ ≠⊃ ∧∏ ℑ∈ ℑ∈⊗ ′⊃ ∈ • ℑ∈⊗ ℑ� ° ⊕ ℘ ⊃ ∉∏  ↑ ⊕  ℑ ⊂  ♦∧2 

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

≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ° ⊕  ����� � ��� � 

��  ≡∪ℑ∈∩ ♠ ⊃ ℑ∈ � ← ℑ∈ ÷⊃ ∈∨∪⊕� ⁄ ⊃ ∈∩ ƒ⊕ ∈∩ ετ αλ � ♣∉ ⊂⊗� 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

(Εδιτεδ βψ Ωυ ϑιαθυαν) 

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


