
∆ΙΣΣΟΛΥΤΙΟΝ ΤΗΕΟΡ Ψ ΟΦ Γ ΟΛ∆ ΙΝ 

ΑΛΚΑΛΙΝΕ ΤΗΙΟΥΡ ΕΑ ΣΟΛΥΤΙΟΝ( ∇) 
≠ 

Ανοδιχ Βεηαϖ ιορ ον Γολδ ιν Αλκαλ ινε 

Τηιουρεα Σολυτιον Χονταινινγ Να �ΣΟ � 

≤∪ℑ ⊃← ⊃ ∧∏ ℑ∈ ↑ ℑ∈⊗ ↑ ℑ  ℑ ∨∏⊆⊃↓⊄ ⊃ ⊗ ∉ ↑↑ 

↑ ∆επαρτµεντ οφ Νονφερρουσ Μεταλ λυργψ , 
Χεντραλ Σουτη Υνιϖερσιτψ οφ Τεχηνολογψ , Χηανγσηα 410083 , Π . Ρ . Χηινα 

↑↑ Χεντερ φορ Ιντεγρατεδ Ρεσεαρχη ιν Σχιενχε ανδ Ενγινεερινγ , 
Ναγοψα Υνιϖερσιτψ , Ναγοψα 464 , ϑαπαν 

ΑΒΣΤΡ ΑΧΤ  ϒ∈∉⊗ ⊃ ℘∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℜ ⊕ ∪ ℑ√⊃ ∉ ∉∅∩ ∉ ⊂⊗ℑ∈⊗⊃  ℑ   ∉℘ ⊃ ℑ  ⊕ ⊗⊕ ⊂⊕⊆⊕ ∈ �⊕� ∩�� ⊃ ⊂√⊕ �℘ ∉∠∠ ⊕ �∈⊃ ℘ ⊄⊕ ⊂ 

ℑ∈⊗⊃  ∉∈ �⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ℑ∈⊗ ⋅⊃  ∪∉∏ → ℑ � ≥↓ � ⋅⊕  ⊕⊕ ¬ℑ⊆⊃ ∈⊕ ⊗� ×∪⊕ ⊕  ∏ ⊂   ∪∉⋅⊕ ⊗∩ ∉ ⊂⊗ 

⊃ ∪ℑ  ⊗ ⊂∧ ⊗ ⊃   ∉ ⊂√⊕ ⊗⊃ ∈  ∪ ⊕ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � ℜ ⊕ ℘ ℑ∏  ⊕∉ ∅ ∪ ⊕∠ ℑ   ⊃ √ℑ  ⊃ ∉∈ ∉ ∅⊕ ⊂⊕⊆⊕ ∈ ℑ ⊂ ∏ ⊂ ∅∏ ∠  ∉⊗ ∏ ℘ ⊕ ⊗ℜ∧⊃   ⊕ 2 
√⊕   ⊃ ℜ ⊂⊕⊗ ⊕ ℘ ∉⊆∠ ∉ ⊃  ⊃ ∉∈ ∉ ∅ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ�∪ ∉⋅⊕ √⊕ � ∪ ⊕ℑ⊗ ⊗ ⊃  ⊃ √⊕ → ℑ � ≥↓ � ⊃ ⊆∠  ∉√⊕  ∪ ⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ 

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

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

∅ ℑ ℘  ∉ ℑ ∅ ∅ ⊕ ℘  ⊃ ∈∩ ∪⊕∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅ ∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕ ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂�ℑ∈⊗⊃ ⋅ℑ ∅∉∏∈⊗ ∪ ℑ  � ∪ ⊕ → ℑ � ≥↓ � 

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

℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ⊕ ∠∉ ∅ ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉ ∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ ∪ ⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈⊃ ℘ ∪ℑ∈∩ ⊕ ⊗∅  ∉⊆  ∪⊕ℑ∈∉⊗ ⊕⊗ ⊃  2 
 ∉ ⊂∏  ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈  ∉  ∪⊕ ∉ ⊂∏  ⊕ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ � ×∪ ⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ∅ ∉ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊕ ⊗ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ∩ ∉ ⊂⊗⊃ ∈  ∪ ⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � ⋅ℑ ℘ ∉∈ ⊃ ⊗ ⊕  ⊕ ⊗ℑ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ⊕ ⊗ ∏ ℘  ⊃ ∉∈ ℑ∈⊗℘ ℑ  ℑ ⊂∧ ⊃ �∉√⊕  ∪ ⊕ → ℑ � ≥↓ � ℘ ∉∈2 
℘ ⊕ ∈  ℑ  ⊃ ∉∈ ∉ ∅ � � �� ∗ � � � ⊆∉ ⊂�←�ℑ  ∪ ⊕∠∉  ⊕ ∈ ⊃ ℑ ⊂ ∉ ∅� � �� ∗ � � �� ∂ � 

Κεψ ωορδσ  ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉⊗ ⊃ ∏⊆  ∏ ⊂ ∅ ⊃  ⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℜ ⊕ ∪ℑ √⊃ ∉ ∩ ∉ ⊂⊗ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

≥⊃ ∈℘ ⊕ ∪ ⊃ ∉∏  ⊕ ℑ ⋅ℑ ∏  ⊃ ⊂ ⊃ ∨⊕⊗ ℑ  ∪⊕⊂ ⊃ ¬ ⊃ √⊃ ℑ∈ 

∉∅∩∉ ⊂⊗⊕ ℑ  ⊂∧⊃ ∈ ���� 
≈� �⊕¬  ℑ ℘  ⊃ ∈∩∩∉ ⊂⊗∅  ∉⊆ ∉ ⊕ 

∉ ℘  ℑ∠ ℜ ∧ ℑ ℘ ⊃ ⊗ ⊃ ℘  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ∪ℑ  ℜ ⊕ ⊕∈ 

⋅⊃ ⊗ ⊕ ⊂∧   ∏⊗ ⊃ ⊕⊗ ℑ ⊂ ⊂ ∉√⊕   ∪⊕ ⋅∉ ⊂⊗ ≈� �� � ×∪⊕ 

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

∩ ⊕∈⊕  ℑ ⊂ ⊂∧ ℘ ∉∈ ⊃ ⊗ ⊕  ⊕⊗ ℑ  ∪ℑ  ∪ ⊃ ∉∏  ⊕ ℑ ⊃ ∈ ℑ ℘ ⊃ ⊗ ⊃ ℘ 

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

⋅∪ ⊃ ℘ ∪ ∠ ⊂ℑ∧ℑ √⊕  ∧ ⊃ ⊆∠∉  ℑ∈ ∉ ⊂⊕ ℑ ℘  ⊃ ∈∩ ℑ ℑ∈ 

∉¬ ⊃ ⊗ ℑ∈∅∉⊗ ⊃   ∉ ⊂√⊃ ∈∩∩∉ ⊂⊗�ℑ∈⊗ ∪⊕∈ ∪ ⊃ ∉∏  ⊕ ℑℑ  

ℑ⊂ ⊃ ∩ℑ∈⊗℘ ∉⊆∠ ⊂⊕¬⊕ ⊗ ⊃  ⊕ ℘  ⊂∧ ⋅⊃  ∪ ∩∉ ⊂⊗⊃ ∉∈ 
≈� �♥∈ 

∉ ⊗ ⊕  ∉  ⊕  ∉ ⊂√⊕ ∪⊕ ∠  ∉ℜ ⊂⊕⊆ ∉∅ ℑ ℘ ⊃ ⊗ ⊃ ℘ ∪ ⊃ ∉∏  ⊕ ℑ 

℘ ∉∈ ∏⊆⊕⊗⊕¬℘ ⊕   ⊃ √⊕ ⊂∧ ⊃ ∈ ⊗ ⊃   ∉ ⊂√⊃ ∈∩ ∩ ∉ ⊂⊗�⊃ ⋅ℑ  

 ⊕ ∩ ℑ  ⊗ ⊕⊗ℑ  ⋅∉⊃⊆∠∉  ℑ∈ℑ  ∠ ⊕ ℘   ∪ℑ   ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅  ∪ ⊃ ∉∏  ⊕ ℑ ℑ∈⊗ ∪⊕ ⊆⊃ ¬ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ 

∉∅  ∪⊕  ∉ ⊂∏  ⊃ ∉∈  ∪∉∏ ⊂⊗ ℜ ⊕ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗  ⊕ ℑ  ∉∈2 
ℑℜ ⊂∧ 

≈� � ϒ⊂  ∉ ⊃  ⋅ℑ   ⊕∠∉  ⊕⊗ ≈� ��  ∪ℑ  ∏ ⊂ ∅∏  

⊗ ⊃ ∉¬ ⊃ ⊗ ⊕℘ ℑ∈ ∠  ⊕ √⊕∈ ∪ ⊃ ∉∏  ⊕ ℑ ∅  ∉⊆ ⊗ ⊕ ℘ ∉⊆∠ ∉ ⊃ ∈∩ 

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

∉ ∪⊕ ⋅⊕ ℑ⊄ ⊕⊗ ∏ ℘  ℑ∈ �⊕� ∩�� ♦ � ≥ ℑ∈⊗⊃   ℑ ⊂  � 

→ ℑ � ≥ � ↓ � � → ℑ � ≥ � ↓ � � ⋅⊕  ⊕ ∏  ⊕⊗ ℑ  ∪⊕ ℑ⊗ ⊗ ⊃  ⊃ √⊕  

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

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ≈� � 

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

⊂⊕   ∪ℑ∈ � �� �ℑ∈⊗ ∩∉ ⊂⊗ ⊗ ⊃   ∉ ⊂√⊕  ⋅⊃  ∪ ∪ ⊃ ∉∏  ⊕ ℑ 

∉∈⊂∧ ⊃ ∈ ℑ ℘ ⊃ ⊗ ⊃ ℘ ⊆⊕⊗ ⊃ ℑ 
≈� � ♣⊕∈⊕  ℑ ⊂ ⊂∧ � ∩ ∉ ⊂⊗ ∉ ⊕ ∉ 

 ℘  ℑ∠℘ ∉∈ ℑ ⊃ ∈∩ ∉ ⊂⊗� ⊃ ⊂√⊕ �℘ ∉∠∠ ⊕ �∈⊃ ℘ ⊄⊕ ⊂�⊃  ∉∈ 

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ↑ℑ ����� 

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ↑ ℑ∧ � ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗≥⊕ ∠��� �����



ℑ∈⊗ ⊆ℑ∈∧ ∉ ∪⊕ ⊕ ⊂⊕⊆⊕∈ �ϒ⊂ ∉� ∪⊕  ⊕ℑ   ∉℘ ⊃ ℑ  ⊕⊗ 

⊕ ⊂⊕⊆⊕∈  ∉∅ ∩∉ ⊂⊗ ⊗ ⊃   ∉ ⊂√⊕ ⊕ ℑ  ⊃ ⊂∧ ⊃ ∈  ∪⊕ ℑ ℘ ⊃ ⊗ ⊃ ℘ 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ � ⋅∪ ⊃ ℘ ∪ ⊕  ∏ ⊂  ⊃ ∈  ∪⊕⊕¬℘ ⊕   ⊃ √⊕ 

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

ℑ ℘ ⊃ ⊗ ⊃ ℘⊆⊕⊗ ⊃ ℑ� 

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

⊗ ⊃   ∉ ⊂√⊕⊗⊃ ∈ ℑ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ � ⋅⊃  ∪ 

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

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

∏∈  ℑℜ ⊂⊕⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ ≈�� �♥⋅ℑ ∅∉∏∈⊗ ∪ℑ  

 ∪⊕ ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∅ → ℑ � ≥↓ �   ℑℜ ⊃ ⊂ ⊃ ∨⊕⊗ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⊃ ∈ ∉∏  ⋅∉ ⊄� ×∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ 

ℜ ⊕∪ℑ√⊃ ∉ ∉∅ ∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ 

 ∉ ⊂∏  ⊃ ∉∈ ℑ⊗ ⊗ ⊃ ∈∩ → ℑ � ≥↓ � ℑ  ⊕⊗ ⊃  ℘ ∏   ⊕⊗⊃ ∈  ∪ ⊃ ∠ℑ 2 
∠ ⊕ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕ ∪⊕ ⊕  ∉∅ ∩∉ ⊂⊗� ⊃ ⊂√⊕ �℘ ∉∠∠ ⊕ � ∈⊃ ℘ ⊄⊕ ⊂ 

ℑ∈⊗⊃  ∉∈ ∉∅∠∏  ⊃  ∧ �� � � � ⋅⊃  ∪ℑ∈ ℑ  ⊕ ℑ∉∅� � �℘⊆ 
≅ � � �℘⊆ ⋅⊕  ⊕∠ ∉ ⊂ ⊃  ∪⊕⊗ℜ ∧ � Λ ⊆ ℑℜ  ℑ  ⊃ √⊕∠ ℑ∠ ⊕ � 

ℑ∈⊗∏  ⊕⊗ℑ  ∪⊕ ⋅∉ ⊄ ⊃ ∈∩⊕ ⊂⊕ ℘   ∉⊗ ⊕�×∪⊕ ∉ ⊂∏  ⊃ ∉∈ 

⋅⊃  ∪ √ℑ  ⊃ ∉∏  ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ⋅⊕  ⊕ ∠  ⊕∠ ℑ  ⊕⊗ ℜ ∧ 

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

⊃ ∈ ∉ ⊗ ⊃   ⊃ ⊂ ⊂⊕⊗ ⋅ℑ  ⊕ �×∪⊕ ∉ ⊂∏  ⊃ ∉∈ ∠♦ ⋅ℑ ℑ⊗ ⊇ ∏   2 
⊕⊗ ⋅⊃  ∪ ♦ � ≥↓ � ∉ → ℑ↓ ♦ � ×∪⊕ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂ 

∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ⋅ℑ ∠ ⊕  ∅∉⊆⊕⊗∏  ⊃ ∈∩ ℑ ∧∠ ⊃ ℘ ℑ ⊂ ∪ ⊕ ⊕ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∧  ⊕⊆ �℘ ∉∈ ⊃   ⊃ ∈∩ ∉∅ ℑ ⊆⊕  ℑ ⊂ ⋅∉ ⊄⊃ ∈∩ 

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

ℑ∈⊗ℑ ℑ  ∏  ℑ  ⊕⊗℘ ℑ ⊂∉⊆⊕ ⊂⊕ ⊂⊕ ℘   ∉⊗ ⊕ℑ  ∪⊕ ⊕ ∅ ⊕  ⊕∈℘ ⊕ 

⊕ ⊂⊕ ℘   ∉⊗ ⊕ ∪ ∉∏ ∩∪ ℑ ← ∏ ∩∩ ⊃ ∈ ∠  ∉ℜ ⊕ ⋅⊃  ∪ ℑ ∠ ∉ ⊕∈2 
 ⊃ ∉  ℑ � ×∪⊕√∉ ⊂∏⊆⊕ ∉∅ ∪⊕ ∉ ⊂∏  ⊃ ∉∈ ∏  ⊕⊗⊃ ∈  ∪⊕ 

⊕¬∠ ⊕  ⊃ ⊆⊕∈ ⋅ℑ ��� ⊆←ℑ∈⊗ ∪⊕℘ ⊕ ⊂ ⊂ ⋅ℑ  ⊆ℑ ⊃ ∈2 
 ℑ ⊃ ∈⊕⊗ ⊃ ∈ ℑ  ∪⊕ ⊆∉  ℑ  ⊃ ℘ ℑ ⊂ ⋅ℑ  ⊕  ℜ ℑ  ∪  ∉ ⊄⊕ ⊕ ∠ 

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

� .�  Εφφεχτ οφ Να � ΣΟ � ον πολαριζατιον οφ γολδ 

ανοδειν αλκαλινε τηιουρεα σολυτιον 

×∪⊕ → ℑ � ≥↓ � ⊕∈∪ℑ∈℘ ⊕  ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅ ∪⊕ 

∩∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ �ℑ ⊃  

 ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � 

Φ ιγ .1  °∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ ∪⊕∩∉ ⊂⊗ℑ∈∉⊗ ⊕ 

⊃ ∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∉ ⊂∏  ⊃ ∉∈ℑ  

∠♦ �� � � ���� ↔ℑ∈⊗�� ⊆ ∂ � 

♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ∪⊕ ℑ∈∉⊗ ⊃ ℘ 

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

 ℑ∈∩ ⊕∉∅� � � ∗ � � �� ∂ ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊕ ∉∨⊕  ∉⊃ ∈ � � � 

⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℑ∈⊗� �� ⊆∉ ⊂�←→ ℑ � ≥↓ � 
 ∉ ⊂∏  ⊃ ∉∈ ∉∅∠♦ �� � � � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �♦∉⋅⊕√⊕ � ∪⊕ 

ℑ∈∉⊗ ⊃ ℘ ℘ ∏   ⊕∈ ⊃ ∈  ∪⊕ ⊆⊃ ¬⊕⊗  ∉ ⊂∏  ⊃ ∉∈ ∉∅ 

� � � ⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑℑ∈⊗� � � ⊆∉ ⊂�←→ ℑ � ≥↓ �  ∉ ⊂∏ 2 
 ⊃ ∉∈⊃ ∈℘  ⊕ ℑ  ⊕ ∩  ⊕ ℑ  ⊂∧ � ⊕ ℑ ℘ ∪⊕ ℑℜ∉∏ ��� ϒ�⊆ � � 

×∪ ⊃ ⊃ ⊂ ⊂∏    ℑ  ⊕ ∉ℜ√⊃ ∉∏  ⊂∧  ∪ℑ  ∪⊕  ⊕ ⊆⊃ ∩∪ ⊕¬ ⊃   

 ∉⊆⊕⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈  ∪ ⊃ ∉∏  ⊕ ℑ 

ℑ∈⊗ → ℑ � ≥↓ � � ∪∉⋅∈⊃ ∈ ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩ ⊕ ℑ ℘  ⊃ ∉∈� 

≥↓ � � � � �↓ ♦ � � �⊕� ≥↓ � � � � ♦ � ↓ ��� 

Υ � � � � � ��� � � � ����∠♦ � 

� � ����⊂∩≈≥↓ 
� � 
�  � � � ����⊂∩≈≥↓ 

� � 
�  

�≤≥�→♦ � � � � �↓ ♦ 
� � �⊕�

 →♦ � �→♦�≤≥≥≤�→♦�→♦ � � �♦ � ↓ ��� 

Υ � � � � �� � � � ����⊂∩≈�≤≥�→ � ♦ � �� �  � 

� � ����∠♦ � � � ����⊂∩≈≤≥�→♦ � � �  

″ ⊕ ℑ ℘  ⊃ ∉∈ ��� ⊃  ⊕⋅ ⊃   ⊕∈  ∪ ∉∏ ∩∪ ∪⊕⊗ ⊕⊗∏ ℘  ⊃ ∈∩ 

∉∅ ⊕ ℑ ℘  ⊃ ∉∈ ��� ℑ∈⊗ ⊕ ℑ℘  ⊃ ∉∈ ��� � 

≥↓ � � � � →♦ � �→♦�≤≥≥≤�→♦�→♦ � � 

♦ � ↓ ≥↓ � � � � �≤≥�→♦ � � � ��� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈ ∃ Γ � � νΦΕ � 

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

∃ Γ � � ∃ Γ � � ∃ Γ � � � � Φ� � � � ��� � 

� � ����⊂∩Κ� ��� 

• ∪⊕∈  ⊕ ℑ ℘  ⊃ ∉∈ ��� ⊃ ⊃ ∈ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ �∈ℑ⊆⊕ 2 

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



⊂∧ ∃ Γ � � � � ⊃   ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ℘ ∉∈  ℑ∈ Κ ⊃  

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

∉∈⊂∧ ℜ ℑ  ⊕⊗∉∈ ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ∪⊕ ⊆∉⊗ ∧∈ℑ⊆⊃ ℘ � 

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

∠  ⊕ √⊕∈ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ ∅  ∉⊆ ∅∏   ∪⊕  

⊗ ⊕ ℘ ∉⊆∠∉ ⊃ ∈∩� ×∪ ⊃ ⊃ ⊂ ⊂∏    ℑ  ⊕  ∪ℑ  ∪⊕ → ℑ � ≥↓ � 
⊃ ⊆∠  ∉√⊕ ∉ℜ√⊃ ∉∏  ⊂∧  ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ ℑ ⊂ 2 
⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ� ϒ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ⊃ ∈ ∉∏  ∠  ⊕√⊃ ∉∏  

⋅∉ ⊄ ≈�� � ∪⊕ℑ⊗⊗ ⊃  ⊃ √⊕ → ℑ � ≥↓ � ℑ ⊂ ∉⊃ ∈℘  ⊕ ℑ  ⊕  ⊕ ⊂2 
ℑ  ⊃ √⊕ ⊂∧  ∪⊕ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅  ∪ ⊃ ∉∏  ⊕ ℑ� 

ℑ∈⊗⊕∈⊂ℑ  ∩ ⊕  ∪⊕ℑ∈∉⊗ ⊃ ℘℘ ∏   ⊕∈∉∅∩∉ ⊂⊗⊃ ∈ ∪⊕ℑ ⊂ 2 
⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ � 

� .�  Ανοδιχ βεηαϖ ιορσ οφ γολδ ανδ ιτσ ασσοχιατ2 
εδ ελεµεντσ ιν αλκαλινε τηιουρεα σολυτιον 

χονταινινγ Να � ΣΟ � 
×∪⊕ ℑ∈∉⊗ ⊃ ℘ ∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ⋅⊕  ⊕ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗ 

∅∉∩∉ ⊂⊗� ⊃ ⊂√⊕ �℘ ∉∠∠ ⊕ �∈⊃ ℘ ⊄⊕ ⊂ ℑ∈⊗⊃  ∉∈ ⊃ ∈ � �� 

⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ ℑ∈⊗ ⋅⊃  ∪∉∏ � �� 

⊆∉ ⊂�←→ ℑ � ≥↓ � � ×∪⊕ ⊕  ∏ ⊂  ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � 

ℑ∈⊗ƒ⊃ ∩� � � ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � 

Φ ιγ .2  °∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ 

ϒ∏� ϒ∩�≤∏�→ ⊃ℑ∈⊗ƒ⊕ℑ∈∉⊗ ⊕ ⊃ ∈ 

� � � ⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℑ  

∠♦ �� � � ���� ↔ℑ∈⊗�� ⊆∂ � 

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

ℑ∈⊗⊃  ∉∈⊃ ∈ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪∉∏  

→ ℑ � ≥↓ � ℑ  ⊕ℑ ⊂⊆∉ ∨⊕  ∉ ∅  ∉⊆ ƒ⊃ ∩� � � ×∪⊕∠∉ ⊂ℑ  2 
⊃ ∨ℑ  ⊃ ∉∈℘ ∏  √⊕∉∅ ⊃ ⊂√⊕ ℑ   ⊕∈⊗ ℑ∈ ∉ℜ√⊃ ∉∏ ∠ ∉ ⊂ℑ  ⊃ ∨ℑ 2 
 ⊃ ∉∈ ∠⊕ ℑ⊄ ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � ��� ∂ � ⋅∪ ⊃ ℘ ∪⊃  

 ∪⊕ ∧⊆ℜ ∉ ⊂ ∉∅ ∪⊕ ∠ℑ   ⊃ √ℑ  ⊃ ∉∈� ×∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ 

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

∈⊕ ℑ  ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂� � �� ∂ � ×∪⊕∩∉ ⊂⊗⊕ ⊂⊕ ℘   ∉⊗ ⊕ℑ ∅ 2 

 ⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ⋅ℑ ⊕¬ℑ⊆⊃ ∈⊕⊗∅∉ ∪⊕ ℘ ∉⊆∠ ∉ ⊃ 2 
 ⊃ ∉∈ ∉∅ ∪⊕∠  ∉⊗∏ ℘ ∉∈ ∩∉ ⊂⊗ ∏  ∅ ℑ℘ ⊕ℜ∧ ÷2��� ⊆⊃ 2 
℘  ∉∩  ℑ∠∪� ⋅∪ ⊃ ℘ ∪ ℘ ∉∈ ℑ ⊃ ∈ � ��� � � ⊆ℑ  ∅  ℑ ℘ 2 
 ⊃ ∉∈� ⊕ ⊂⊕⊆⊕∈ ℑ ⊂  ∏ ⊂ ∅∏ � ×∪ ⊃  ∏  ∈∉∏  ∪ℑ ∩∉ ⊂⊗ 

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

Φ ιγ .3  °∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅ ϒ∏� ϒ∩�≤∏� 

→ ⊃ℑ∈⊗ ƒ⊕ℑ∈∉⊗ ⊕ ⊃ ∈ � � � ⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ 

 ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩� � � ⊆∉ ⊂�←→ ℑ � ≥↓ � 

ℑ ∠♦ �� � � ���� ↔ℑ∈⊗�� ⊆∂ � 

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

⊂ℑ  ∩⊕ℑ  ∪⊕ ℜ ⊕∩ ⊃ ∈∈⊃ ∈∩ ∉∅ ∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕ 

ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � � ∪⊕∈⊃ ⋅⊕ ℑ⊄⊕∈⊕⊗ 

∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ℜ ⊕ ℘ ℑ∏  ⊕∉ ∅∠ℑ   ⊃ √ℑ  ⊃ ∉∈ �← ⊃ ⊄⊕ ∪ℑ ⋅⊃  ∪2 
∉∏ → ℑ � ≥↓ � � ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈ ∉∅℘ ∉∠∠⊕ � 

∈⊃ ℘ ⊄⊕ ⊂ℑ∈⊗⊃  ∉∈ ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ∉∨⊕  ∉�ϒ∈⊗ ∪⊕ℑ∈2 
∉⊗ ⊃ ℘℘ ∏   ⊕∈∉∅ ∩∉ ⊂⊗⊕∈⊂ℑ  ∩⊕ ∩  ⊕ ℑ  ⊂∧ ℑ ℑ ∠∉ ⊕∈2 
 ⊃ ℑ ⊂⊂ℑ  ∩ ⊕  ∪ℑ∈ � � � ∂ �ℑ ⊂ ∉⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈ ∪ℑ ∉∅ 

∉ ∪⊕ ⊆⊕  ℑ ⊂�⋅∪ ⊃ ℘ ∪ ∪∉⋅ ∪ℑ ∩ ∉ ⊂⊗⊃ ⊗ ⊃   ∉ ⊂∏ ℜ ⊂⊕ 

 ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊂∧ ⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈2 
 ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥↓ � � 

×∪⊕  ⊕ ∅∉ ⊕�ℑ⊗⊗ ⊃ ∈∩ → ℑ � ≥↓ � ⊃ ∈ ∉ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

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

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

∈∉℘ ∪ℑ∈∩ ⊕ ∪⊕∠ ℑ   ⊃ √ℑ  ⊃ ∉∈   ℑ  ⊕ ∉∅⊃  ℑ   ∉℘ ⊃ ℑ  ⊕⊗ 

⊕ ⊂⊕⊆⊕∈ � 

� .�  Φαχτορσ αφφεχτινγ πολαριζατιον οφ γολδ ιν 

αλκαλινε τηιουρεα σολυτιον χονταινινγ 

Να � ΣΟ � 

� � � � �  ≤∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ 

×∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∈ ∠ ∉2 
⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ∉∅∠♦ 

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



�� � � ⋅⊃  ∪ � �� ⊆∉ ⊂�← → ℑ � ≥↓ � ℑ ��� ↔⊃ ∠  ⊕ 2 
 ⊕∈ ⊕⊗ℜ∧ ƒ⊃ ∩� � � 

Φ ιγ .4  ∞∅ ∅ ⊕ ℘ ∉∅√ℑ  ⊃ ℑℜ ⊂⊕ ∪ ⊃ ∉∏  ⊕ ℑ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

∉∈ ∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪� � � ⊆∉ ⊂�←→ ℑ � ≥↓ � 

ℑ ∠♦ �� � � ���� ↔ℑ∈⊗�� ⊆∂ � 

ƒ ∉⊆ ƒ⊃ ∩� � � ∪⊕ℑ∈∉⊗ ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈ 

∉∅ ∩∉ ⊂⊗⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪  ∪ ⊃ ∉∏  ⊕ ℑ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ℑ  

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

∩∉ ⊂⊗⊃ ∈ � �� ⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℑ   ⊕∈⊗  ℑ 

∠ ⊂ℑ  ∅ ∉⊆ ℑ   ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂� � �� ∂ ℜ ⊕ ℘ ℑ∏  ⊕∉∅∠ℑ   ⊃ 2 
√ℑ  ⊃ ∉∈ �♥∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ 

⊆ℑ⊄⊕  ∪⊕℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅∅∉⊆ℑ⊆⊃ ⊗ ⊃ ∈⊕⊗ ⊃  ∏ ⊂ ∅ ⊃ ⊗ ⊕ 

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

∩∉ ⊂⊗� ♦∉⋅⊕ √⊕ � ⊕¬℘ ⊕   ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪ ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ 

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

∉∅ ∩∉ ⊂⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ � ×∪⊕ 

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

⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ ⋅ℑ  ⊕ ∩ ℑ  ⊗ ⊕⊗ℑ � � � ⊆∉ ⊂�←� 

� � � � �  ≤∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ → ℑ � ≥↓ � 
ƒ⊃ ∩��  ∪∉⋅ ∪⊕ ⊕ ∅ ∅ ⊕ ℘ ∉∅ → ℑ � ≥↓ � ℘ ∉∈℘ ⊕∈2 

  ℑ  ⊃ ∉∈ ∉∈ ℑ∈∉⊗ ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩∉ ⊂⊗⊃ ∈ � � � ⊆∉ ⊂� 

← ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ∉∅∠♦ �� � � � 

♥℘ ℑ∈ ℜ ⊕  ⊕ ⊕∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ∪⊕ √ℑ ⊂ ⊃ ⊗ 

℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈℘  ⊕ ℑ  ⊕ ⋅⊃  ∪ ∪⊕℘ ∉∈2 
℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ → ℑ � ≥↓ � �ℑ∈⊗ ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈   ⊕∈⊗ 

∉∅ ∩∉ ⊂⊗ ⊕∈∪ℑ∈℘ ⊕ � ′∏ ⊕¬℘ ⊕   ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪ ℘ ∉∈℘ ⊕∈2 
  ℑ  ⊃ ∉∈ ∉∅ → ℑ � ≥↓ � ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕ ⊆⊃ ¬ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ 

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

∩∉ ⊂⊗ ∉ ⊕⊗∏ ℘ ⊕� 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ∂ ℑ∈ . ♦∉∅ ∅.  

⊆⊕  ∪∉⊗ ≈�� �ϑ = Κ # χ ν ,  ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ∉ ⊗ ⊕ ℘ ℑ∈ 

ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗∅  ∉⊆  ∪⊕∞∇∈� ��� 

⊂∩ϑ = Κ. + ν #⊂∩χ(→ ℑ � ≥↓ � ) (�) 

♥℘ ℑ∈ ℜ ⊕ ⊗  ℑ⋅∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ∪⊕ ⊕ ℑ ℘ 2 
 ⊃ ∉∈  ∪ℑ   ∪⊕ → ℑ � ≥↓ � ∠ ℑ   ⊃ ℘ ⊃ ∠ ℑ  ⊕ ⊃ ∈ ℑ∈∉⊗ ⊃ ℘⊗ ⊃   ∉2 
⊂∏  ⊃ ∉∈ ∉∅ ∩ ∉ ⊂⊗⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⊃  

∉∅ ∪⊕∅ ⊃   ∉ ⊗ ⊕ ℑ  ∪⊕ → ℑ � ≥↓ � ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

� � � ∗ � � �� ⊆∉ ⊂�←ℑ∈⊗ ∪⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ � ��� ∂ � 

• ∪⊕∈ ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂⊃ � � �� ∗ � ��� ∂ � ∪⊕ ⊕ ℑ ℘ 2 
 ⊃ ∉∈ ∉ ⊗ ⊕ ⊃  � ℑ  ∪⊕ → ℑ � ≥↓ � ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ 

� � �� ∗ � � � ⊆∉ ⊂�←�ϒ∈⊗ ∪ℑ  ⊃ � ℑ   ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂ 

∉∅� � �� ∂ � ∪⊕ → ℑ � ≥↓ � ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∅ � � �� ∗ 
� � �� ⊆∉ ⊂�←� ×∪⊕  ⊕ ∅∉ ⊕� ∪⊕ → ℑ � ≥↓ � ∠ ⊂ℑ∧ ∪⊕ 

Φ ιγ .5  ∞∅ ∅ ⊕ ℘ ∉∅ → ℑ � ≥↓ � ℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∉∈ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ 

� � � ⊆∉ ⊂�← ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ 

ℑ ∠♦�� � � ����↔ℑ∈⊗�� ⊆ ∂ �
      � ) χ�→ ℑ � ≥↓ � � � � � �� ⊆∉ ⊂�←� 

� ) χ�→ ℑ � ≥↓ � � � � � � ⊆∉ ⊂�←� 

� ) χ�→ ℑ � ≥↓ � � � � � �� ⊆∉ ⊂�←� 

� ) χ�→ ℑ � ≥↓ � � � � � � ⊆∉ ⊂�←� 

� ) χ�→ ℑ � ≥↓ � � � � � �� ⊆∉ ⊂�← 

Φ ιγ .6  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈⊂∩ϑ 

ℑ∈⊗⊂∩χ�→ ℑ � ≥↓ � � 

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



 ∉ ⊂⊕ ∉∅ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕⊗∏ ℘  ⊃ ∉∈ ℑ∈⊗ ℘ ℑ  ℑ ⊂∧ ⊃  

∏∈⊗ ⊕  ∪⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗℘ ∉∈⊗ ⊃  ⊃ ∉∈� 

� � � � �  ×⊕⊆∠⊕  ℑ  ∏  ⊕ 

×∪⊕⊕ ∅ ∅ ⊕ ℘  ∉∅ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∈  ∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ 2 
 ⊃ ∉∈ ∉∅ ∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏ 2 
 ⊃ ∉∈ ⋅⊃  ∪ ℑ∈⊗ ⋅⊃  ∪∉∏ → ℑ � ≥↓ � ℑ ∠♦ �� � � ℑ  ⊕ 

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

Φ ιγ .7  ∞∅ ∅ ⊕ ℘ ∉∅ ⊕⊆∠⊕  ℑ  ∏  ⊕ ∉∈ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ � � � ⊆∉ ⊂�← 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℑ ∠♦ �� � � ℑ∈⊗�� ⊆∂ � 

Φ ιγ .8  ∞∅ ∅ ⊕ ℘ ∉∅ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∈ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ � � � ⊆∉ ⊂�← 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩� � � ⊆∉ ⊂�← 

→ ℑ � ≥↓ � ℑ ∠♦ �� � � ℑ∈⊗�� ⊆∂ � 

♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∅  ∉⊆ ƒ⊃ ∩��  ∪ℑ  ∪⊕ ℑ∈∉⊗ ⊃ ℘ 

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

⋅⊃  ∪∉∏ → ℑ � ≥↓ � ⊃ ⊆ℑ ⊂ ⊂� ♦∉⋅⊕√⊕ �ℑ∈ ∉ℜ√⊃ ∉∏  

∠ ⊕ ℑ⊄ ℑ   ⊕∈⊗ ∅∉⊕ ℑ ℘ ∪ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ℑ  ∪⊕ 

∠ ∉ ⊕∈ ⊃ ℑ ⊂∉∅ℑℜ ∉∏ � � �� ∂ � ×∪ ⊃  ∪∉⋅ ∪ℑ ⊗ ⊃  2 

 ∉ ⊂∏  ⊃ ∉∈  ⊕∈⊗∉∅∩∉ ⊂⊗⊃ ∈℘  ⊕ ℑ  ⊕  ⊂∉⋅⊂∧ ⋅⊃  ∪ ⊕⊆2 
∠⊕  ℑ  ∏  ⊕ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ⊂⊕   ∪ℑ∈ � ��� ∂ �ℑ∈⊗ 

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

� � �� ∂ �ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ∪⊕ ∠ ℑ   ⊃ √ℑ  ⊃ ∉∈ ∉∅ ⊕ ⊂⊕⊆⊕∈ ℑ ⊂ 

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

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

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

∉∅ ∩∉ ⊂⊗⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈  ⊕ ∠  ⊕ 2 
 ⊕∈  ∪⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈  ℑ  ⊕ ∉∅ ∩∉ ⊂⊗� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ 

 ∪⊕ ϒ  ∪⊕∈⊃ ∏  ∅∉⊆∏ ⊂ℑ� ⊂∈ϑ � κ � Ε/ Ρ Τ 

� ⋅∪⊕  ⊕� ϑ ⊃ ℘ ∏   ⊕∈⊗ ⊕∈ ⊃  ∧  ⊕ ∠  ⊕  ⊕∈ ⊃ ∈∩  ∪⊕ 

⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈  ℑ  ⊕ ∉∅ ∩∉ ⊂⊗� κ ⊃  ⊕ ℑ ℘  ⊃ ∉∈  ℑ  ⊕℘ ∉∈2 
  ℑ∈∉∅ ∩∉ ⊂⊗ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ � Ε ⊃ ℑ∠∠ℑ  ⊕∈ℑ℘  ⊃ √ℑ 2 
 ⊃ ∉∈ ⊕∈⊕  ∩∧ ∉∅∩∉ ⊂⊗⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈� � ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ 

ℜ ⊕  ⋅⊕ ⊕∈ ⊂∈ ϑℑ∈⊗�/ Τ ℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ℑ   ∪⊕∠∉2 
 ⊕∈ ⊃ ℑ ⊂∉∅� � �� ∂ ℑ∈⊗� � �� ∂ � ×∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠⊃  

℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗ℑ � � �� ∂ � ⋅∪ ⊃ ℘ ∪⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈⊆ℑ∧  ⊕ ∠  ⊕  ⊕∈  ∪⊕ℑ⊗  ∉ ∠  ⊃ ∉∈ 

∉∅ ∪ ⊃ ∉∏  ⊕ ℑ∉∈ ∪⊕ ∏  ∅ℑ ℘ ⊕∉∅∩∉ ⊂⊗� ϒ∈⊗ ∪⊕ ⊕ ⊂ℑ 2 
 ⊃ ∉∈ ∪ ⊃ ∠ ℑ � ��� ∂ ⊃ ℘ ∉∈ ⊃   ⊕∈ ⋅⊃  ∪ ℑ ⊂ ⊃ ∈⊕ ℑ  

⊕ ∇∈ �� ψ� � � � � ≅ �� � � ξ � �� � � �⊃ ∈ ⋅∪ ⊃ ℘ ∪ ∪⊕ 

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

⋅ℑ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ∉ ℜ ⊕�� � � ⊄♠ �⊆∉ ⊂� ×∪∏ �⊃ ⋅ℑ  

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

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

 ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪∉∏  → ℑ � ≥↓ � � ϒ⊂ ∉�  ∪⊕ 

⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈   ⊕∈⊗∉∅ ∩∉ ⊂⊗ℑ ��� ↔⊃ � ��  ⊃⊆⊕  

⊆∉ ⊕ ∪ℑ∈ ∪ℑ ℑ ��� ↔� 

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

⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪∉∏  

→ ℑ � ≥↓ � � ϒ℘  ∏ ℑ ⊂ ⊂∧ � ∩∉ ⊂⊗ ⊃  ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ∉ ℜ ⊕ ⊗ ⊃  2 
 ∉ ⊂√⊕⊗⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ �ℜ ⊕ ℘ ℑ∏  ⊕ 

∉∅⊂ ⊃   ⊂⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ⊂∉⋅⊕  ∪ℑ∈ 

� � �� ∂ ℑ∈⊗ ∪⊕℘ ∉√⊕  ℑ∩⊕∉∅⊕ ⊂⊕⊆⊕∈ ℑ ⊂ ∏ ⊂ ∅∏ ∠  ∉2 
⊗∏ ℘ ⊕⊗⊃ ∈ ∪⊕⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ ∪ ⊃ ∉∏  ⊕ ℑ⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

⊆⊕⊗ ⊃ ℑℑ  ∪⊕∠∉ ⊕∈ ⊃ ℑ ⊂ ∪ ⊃ ∩∪⊕  ∪ℑ∈ � � �� ∂ � 

ƒ⊃ ∩� �  ∪∉⋅ ∪ℑ  ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈∉∅ 

∩∉ ⊂⊗⊃ ∈ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈⊃ ∈ ∪⊕∠  ⊕  2 
⊕∈℘ ⊕ ∉∅ → ℑ � ≥↓ � ⊃ ∈℘  ⊕ ℑ  ⊕ ∉ℜ√⊃ ∉∏  ⊂∧ ⋅⊃  ∪ ⊕ ⊂⊕ √ℑ  2 
⊃ ∈∩ ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ℜ ⊕ ⊂∉⋅ � �� 

∂ � ♦∉⋅⊕ √⊕ � ⋅⊃  ∪  ∪ ⊃ ∅  ⊃ ∈∩ ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂  ∉  ∪⊕ 

∠∉ ⊃  ⊃ √⊕� ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏  √⊕ ∉∅∩ ∉ ⊂⊗ℑ ⊗ ⊃ ∅ ∅ ⊕  2 
⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ   ⊕∈⊗⊃ ∈ ⊕   ⊕ ℘  ⊃ ∉∈� ⋅∪ ⊃ ℘ ∪⊃ ∈2 
⊗ ⊃ ℘ ℑ  ⊕   ∪ℑ ⊕¬℘ ⊕   ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉√⊕  

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

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



⊃ ∈ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ⊆⊕⊗ ⊃ ℑ ℑ  ∪⊕ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉√⊕ � �� ∂ � 

×∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕ ∪ℑ  ∪⊕  ⊕⊆ℑ  ⊄ℑℜ ⊂⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕  

∉∈  ∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � � 

≥⊃⊆⊃ ⊂ℑ  ⊂∧ � ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ϒ  ∪⊕∈⊃ ∏ ∅∉ 2 
⊆∏ ⊂ℑ�⊂∈ϑ � κ � Ε/ Ρ Τ ,  ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ∉∅⊂∈ϑ 

ℑ � � �� ∂ √⊕   ∏ �/ Τ⊃ ℑ⊂ ⊃ ∈⊕ ℑ ⊕ ∇∏ ℑ  ⊃ ∉∈ � ψ = 

− � .� ≅ �� � ξ + �� .� . ′ℑ  ⊕⊗∉∈ ∪ ⊃ � ∪⊕ℑ∠∠ ℑ  2 
⊕∈ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ ⊕∈⊕  ∩∧ ∉∅ ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗⊃ ∈ 

 ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ � �� 

⊆∉ ⊂�←→ ℑ � ≥↓ � ⋅ℑ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ∉ℜ ⊕�� � �⊄♠ �⊆∉ ⊂� 

⋅∪ ⊃ ℘ ∪ ⊃  ⊆∏ ℘ ∪ ⊆ℑ ⊂ ⊂⊕  ∪ℑ∈  ∪ℑ  ∉∅ ⋅⊃  ∪∉∏  

→ ℑ � ≥↓ � � ♦∉⋅⊕ √⊕ � ⋅∪⊕∈  ∪⊕ ∠ ∉ ⊕∈ ⊃ ℑ ⊂⊃ � ��� 

∂ � ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ⊂∈ϑ √⊕   ∏ �/ Τ ⊃  

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

∉∅⊃   ⊕ √⊕   ⊃ ℜ ⊂⊕⊗ ⊕ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ∉∅ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ 

ℑ  ∪⊕ ∪ ⊃ ∩∪⊕  ∠∉ ⊕∈ ⊃ ℑ ⊂� ×∪ ⊃   ∏  ∈ ∉∏  ∪ℑ  

ℑ⊗⊗ ⊃ ∈∩ → ℑ � ≥↓ � ⊃ ∈ ∉ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ 

 ⊕⊗∏ ℘ ⊕ ∉ℜ√⊃ ∉∏  ⊂∧ ℑ∈∉⊗ ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ ∉∅ 

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

∩∉ ⊂⊗ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ � ϒ⊂  ∉  ∪⊕ ℑ⊗⊗ ⊃  ⊃ √⊕ → ℑ � ≥↓ � 
℘ ∪ℑ∈∩ ⊕  ∪⊕ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩   ⊕∠ ∉∅  ∪⊕ ∠  ∉℘ ⊕  ∅∉ 

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

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

 ∉ ⊂∏  ⊕⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ � 

� � � � �  ≥℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕⊕ ∅ ∅ ⊕ ℘ ∉∅ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕ ∉∈ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ ∪⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ 

℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥↓ � ℑ ∠♦ �� � � � ƒ ∉⊆ ƒ⊃ ∩� � �⊃  

℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  ∪⊕∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈∉∅ ∩∉ ⊂⊗ 

⊃ ∈℘  ⊕ ℑ  ⊕  ⋅⊃  ∪ ⊕⊗∏ ℘ ⊃ ∈∩ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕ℑ  ∪⊕∠∉2 
 ⊕∈ ⊃ ℑ ⊂ ℜ ⊕ ⊂∉⋅ � � �� ∂ �≥⊆ℑ ⊂ ⊂ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕℘ ℑ∏  ⊕  

⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈  ⊃⊆⊕ ℜ ⊕  ⋅⊕ ⊕∈ → ℑ � ≥↓ � 
ℑ∈⊗ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊕¬ ⊕∈⊗ℑ∈⊗ ∪⊕ √ℑ ⊂ ⊃ ⊗℘ ∉∈℘ ⊕∈  ℑ 2 
 ⊃ ∉∈ ∉∅  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊕∈∪ℑ∈℘ ⊕� ×∪∏ � ∪⊕ ℑ∈∉⊗ ⊃ ℘ 

℘ ∏   ⊕∈∉∅∩∉ ⊂⊗⊃ ∈℘  ⊕ ℑ  ⊕ � ♦∉⋅⊕ √⊕ � ∪⊕∠ ∉ ⊂ℑ  ⊃ ∨ℑ 2 
 ⊃ ∉∈ ℘ ∏  √⊕ ℑ  ∪⊕ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕∉∅ �� ⊆∂ �ℑ∈⊗ 

��� ⊆∂ �ℑ   ⊕∈⊗ ℜ ∧ ⊃ ∈ ⊕   ⊕ ℘  ⊃ ∉∈ ℑ � ��� ∂ ℑ∈⊗ 

� � �� ∂  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ♦⊃ ∩∪ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ 

∉√⊕ � ��� ∂ ⊆ℑ⊄⊕ ⊕ ℑ  ⊃ ⊂∧  ∪ ⊃ ∉∏  ⊕ ℑ ⊗ ⊕ ℘ ∉⊆∠∉ ⊕� 

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

⊆∂ � ∪ℑ∈  ∪ℑ ℑ ��� ⊆∂ �� ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ∪⊕ 

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

∩∉ ⊂⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ � ≥∏ℜ  ⊕ 2 
∇∏ ⊕∈ ⊂∧ � ∪⊕∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∠ ∉ ⊕∈ ⊃ ℑ ⊂∪ℑ  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ 

⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∈  ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∩∉ ⊂⊗⊃ ∈  ∪⊕ℑ ⊂⊄ℑ 2 
⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � � 

Φ ιγ .9  ∞∅ ∅ ⊕ ℘ ∉∅ ℘ ℑ∈∈⊃ ∈∩ ℑ  ⊕∉∈ 

∠ ∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈ � � � ⊆∉ ⊂�← 

 ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ℘ ∉∈ ℑ ⊃ ∈⊃ ∈∩ → ℑ � ≥↓ � ℑ  

∠♦ �� � � ℑ∈⊗��� ↔ 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

♣∉ ⊂⊗ ⊃  ∪ℑ  ⊗ ⊂∧ ⊗ ⊃   ∉ ⊂√⊕⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ 

 ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ → ℑ � ≥↓ � ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅ ⊂ ⊃   ⊂⊕ 

∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∪⊕ ∠ℑ   ⊃ √ℑ  ⊃ ∉∈ ∉ ∅ ⊕ ⊂⊕⊆⊕∈ ℑ ⊂  ∏ ⊂2 
∅∏ � ♦∉⋅⊕ √⊕ �ℑ⊗⊗ ⊃ ∈∩ ∉∅ → ℑ � ≥↓ � ⊃ ∈ ∉ ∪⊕ℑ ⊂⊄ℑ 2 
⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⊆ℑ⊄⊕  ⊕ ⊂⊕ ℘  ⊃ √⊕ ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ 

∉∅∩∉ ⊂⊗℘ ∉∈⊗∏ ℘ ⊕ ℑ  ⊃ ⊂∧ � ×∪⊕ℑ⊗⊗ ⊃  ⊃ √⊕ → ℑ � ≥↓ � ⊕∈2 
∪ℑ∈℘ ⊕ ∩  ⊕ ℑ  ⊂∧ ℑ∈∉⊗ ⊃ ℘∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ℘ ∏   ⊕∈∉∅∩∉ ⊂⊗ 

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

∠ℑ   ⊃ √ℑ  ⊃ ∉∈   ℑ  ⊕ ∉∅⊃  ℑ   ∉℘ ⊃ ℑ  ⊕⊗⊕ ⊂⊕⊆⊕∈ ⊃ ∈ ∪⊕ 

ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ∉∅ ∠♦ �� � � � ♥ ⋅ℑ  

℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ   ∪⊕ ⊕ ℑ ℘  ⊃ ∉∈ ∉∅ → ℑ � ≥↓ � ⊃ ∈ ∪⊕⊗ ⊃  2 
 ∉ ⊂∏  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕⊃ ∈  ∪⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ ⊃  

∉∅ ∪⊕∅ ⊃   ∉ ⊗ ⊕ �ℑ∈⊗ ∪⊕ → ℑ � ≥↓ � ∠ ⊂ℑ∧ ∪⊕ ∉ ⊂⊕ 

∉∅ ⊕ ⊂⊕ ℘   ∉℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕⊗ ∏ ℘  ⊃ ∉∈2℘ ℑ  ℑ ⊂∧ ⊃  ∏∈⊗ ⊕  ∪⊕ 

  ∏ ⊗ ⊃ ⊕⊗ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� ϒ∈⊗  ∪⊕ → ℑ � ≥↓ � ⊗ ⊕ ℘  ⊕ ℑ  ⊕  

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

⊃ ∈  ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ �ℜ∏ ℘ ∪ℑ∈∩⊕  ∪⊕ 

℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ⊕∠∉∅ ∪⊕∠  ∉℘ ⊕  ∅∉⊗ ⊃   ∉ ⊂√⊃ ∈∩∩∉ ⊂⊗ 

⊃ ∈ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈∅  ∉⊆  ∪⊕⊗ ⊃   ∉ ⊂∏ 2 
 ⊃ ∉∈  ⊕ ℑ ℘  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗ℑ∈∉⊗ ⊕ ∉ ∪⊕ ∉ ⊂∏  ⊕⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ 

ℑ  ⋅⊕ ⊂ ⊂� ♥∈ ℑ⊗⊗ ⊃  ⊃ ∉∈ � ∪⊕ ∠∉ ⊂ℑ  ⊃ ∨ℑ  ⊃ ∉∈ ∠∉ ⊕∈ ⊃ ℑ ⊂ 

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

∩∉ ⊂⊗ ⊃ ∈  ∪⊕ ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕  ∪ ⊃ ∉∏  ⊕ ℑ  ∉ ⊂∏  ⊃ ∉∈ ⋅⊃  ∪ 

→ ℑ � ≥↓ � � 

×∪⊕ ∠  ⊕  ⊕∈⋅∉ ⊄⊃ ℑ ∧  ⊕⊆ℑ  ⊃ ℘  ∏⊗ ∧ ∉∈ 

 ∪⊕⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅∩ ∉ ⊂⊗⊃ ∈ ∪⊕ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉2 

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



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

ℑ ⊂⊄ℑ ⊂ ⊃ ∈⊕ ∪ ⊃ ∉∏  ⊕ ℑ ∉ ⊂∏  ⊃ ∉∈ � 

Αχκνοωλεδγεµεντσ 

Τηε αυτηορστηανκ τηε Χεντερ φορ Ιντεγρατ2 
εδ Ρεσεαρχη ιν Σχιενχε ανδ Ενγινεερινγ ιν 

Ναγοψα Υνιϖερσιτψ φορ συππορτινγ τηισ ωορκ . 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ° ⊕ ⊃  ⊂⊕ ° ℑ∈⊗ • ℑ∈⊗ ′⊕  ∩ ⊕ ←�♠ ϒ ⊆⊕  ≤∪ ⊕⊆ ≥∉℘� 

���� ��� ���� � 

�  ′⊕ ⊕ ⊄⊕ ∞ ℑ∈⊗↔ ∈∉ ∪ ⊕ ↑ � ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ ����� ��� 

��� ���� � ��� � 

�  ← ⊃ ∈ ♠≤ ℑ∈⊗ ♦∏ ℑ∈∩♠♠�♠ϒ∠∠ ⊂ ⊃ ⊕ ⊗∞⊂⊕ ℘   ∉℘ ∪ ⊕⊆ ����� � 

�� ���� � ��� � 

�  ↔ ℑ ∨ℑ⊄∉√ ∂ ° �← ℑ∠  ⊄ ⊃ ∈ ϒ ♥ ετ αλ . ″ ∏  ♠ ≤∪ ⊕⊆ � 

���� �� ��� ���� � ��� � 

�  °∧∠ ⊕ ″ ϒ ℑ∈⊗ ♦⊕ ∈⊗  ⊃ ¬ ♠ ←� ∞¬   ℑ ℘  ⊃ √⊕ ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � 

���� ��� ��� � �� � 

�  ≥℘ ∪∏ ⊂∨⊕ ″ ♣ �♠ ↑⊕  ℑ ⊂ ����� ���� ��� � �� � 

�  ♦∏ ≠ ♦ ℑ∈⊗÷∏♠�×∪ ⊕≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ → ∉∈∅ ⊕   ∉∏  

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

�  ≥ℑ∈⊗ ℜ∏  ∩ ″ ♣ �♠ ↑⊕  ℑ ⊂ ����� �� ��� � 

�  ≤∪∏♠ ♦ � ♣∉ ⊂⊗��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ���� � � ��� � �� � 

�� � 

��  ♣ℑ  ∠ ℑ ∂ � ♦∧⊗  ∉⊆⊕  ℑ ⊂ ⊂∏  ∩∧ ����� ������ ���� � 

��� � 

��  ≤∪ ℑ ⊃←≠ � ≡∪∉∈∩ ♦ ≠ � ≡∪ℑ∈∩ ≤ ƒ ετ αλ . ♠ ≤⊕ ∈  ℑ ⊂ 

≥∉∏  ∪ ∝∈⊃ √ ×⊕ ℘ ∪∈∉ ⊂����� ����� ��� � �� � 

��  ∞ ∠ ⊕ ∈ ∉∈ ♠ ♦ � ≤∪ ⊕⊆⊃ ℘ ℑ ⊂ ↔ ⊃ ∈⊕  ⊃ ℘ ℑ∈⊗ ″ ⊕ ℑ ℘  ⊃ ∉∈ 

↑⊕ ℘ ∪ ℑ∈⊃ ⊆� → ⊕⋅ ≠∉ ⊄� ↑℘♣ ℑ⋅2♦⊃ ⊂ ⊂ ′∉∉⊄ ≤∉⊆2 
∠ ℑ∈∧ ����� �� � � � 

(Εδιτεδ βψ Ωυ ϑιαθυαν) 

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


