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ΑΒΣΤΡ ΑΧΤ  ′∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧  ℑ⊆∠ ⊂⊕ ⋅⊃  ∪ℑ⊗ ⊃ ℑ⊆⊕  ⊕ ∉ ∅� ⊆⊆ ⋅ℑ ∠  ⊕ ∠ ℑ  ⊕ ⊗ 

ℜ∧ ⊆⊕ ⊂  ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ �♥  ∪⊕ ⊆ℑ ⊂ ∠  ∉∠ ⊕   ⊃ ⊕ ⋅⊕  ⊕⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ⊗ℜ∧ ⁄× ϒ ℑ∈⊗⁄≥≤ ℑ∈ℑ ⊂∧ ⊕ � ×∪ ⊕℘  ⊃  ⊃ ℘ ℑ ⊂℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕ 

∅ ∉∩ ⊂ℑ  ∅ ∉⊆ℑ  ⊃ ∉∈⊃ ∈ ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⋅ℑ ⊕ √ℑ ⊂∏ ℑ  ⊕ ⊗ ∉ ℜ ⊕�� � � ↔ ���� � � ↔ �ℑ∈⊗�� � � ↔ � 

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

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

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

Κεψ ωορδσ  ≡ 2ℜ ℑ  ⊕ ⊗∩ ⊂ℑ    ℑ  ⊕ℑ ⊂ ⊂∉∧  ℜ∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕ℑ ⊂ ⊂∉∧  ⊆⊕ ⊂  ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈  ℘  ⊃  ⊃ ℘ ℑ ⊂℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

↑ ∉  ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ ℑ ⊂ ⊂∉∧ ∏  ∏ ℑ ⊂ ⊂∧ ∪ℑ√⊕ ℑ ⊂∉⋅⊕  

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

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

⊆∉ ⊕ ∪ℑ∈ �� � ↔ �� ∪∏ � ∪⊕ ∧ ℑ  ⊕⊂ ⊃⊆⊃  ⊕⊗⊃ ∈ ∏  ⊕ 

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

 ∪ ⊕ ⊕⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ℑ ⊂ ⊃ ∨⊕ ⊆∉ ⊕ ∪ℑ∈ �⊆⊆ ∪ℑ√⊕ℜ ⊕ ⊕∈ 

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

�♣ƒϒ� ∪ℑ√⊕ ℜ ⊕ ⊕∈ ∅∉∏∈⊗⊃ ∈ ≡ 2 � ×⊃ 2 � ← ℑ 2 � °⊗ 2 
ℑ∈⊗ ↑ ∩ 2ℜ ℑ  ⊕⊗ ⊆∏ ⊂  ⊃ ℘ ∉⊆∠∉∈⊕∈ℑ ⊂ ⊂∉∧� ×∪⊕℘ ∪ℑ  2 
ℑ ℘  ⊕  ⊃   ⊃ ℘ ∅∉∪ ⊃ ∩∪ ♣ƒϒ ℑ  ⊕ ∠  ∉∠ ∉ ⊕⊗ℑ∈⊗ ∏⊆2 
⊆ℑ  ⊃ ∨⊕⊗ ℜ ∧ ♥∈∉∏ ⊕⊃ ∈  ∪ ⊕ ⊕  ⊕  ∠ ⊕ ℘   ≈� � ���  ∪⊕ 

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

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

ℑℜ∉√⊕ ℑℜ ∉∏ �� � � ℑ∈⊗ ��� ∉∠  ⊃⊆∏⊆ ∈⊕ ∩ ℑ  ⊃ √⊕ 

∪⊕ ℑ  ∉∅ ⊆⊃ ¬ ⊃ ∈∩ℑ⊆∉∈∩ ∪⊕℘ ∉∈  ⊃  ∏ ⊕∈⊕ ⊂⊕⊆⊕∈ � 

↓∈ ∪⊕∉ ∪⊕ ∪ℑ∈⊗�ℑ ⊂ ⊂ ∪⊕  ⊕∩ ⊂ℑ  ∅∉⊆⊃ ∈∩ℑ ⊂ ⊂∉∧ 

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

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

∃ Τ ¬ = Τ ¬ − Τ ∩ ( Τ ⊆ ⊃  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕� 

Τ ∩ ⊃  ∪⊕∩ ⊂ℑ    ℑ∈ ⊃  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗ Τ ¬ ⊃  

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

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

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

  ℑ  ⊕∅∉⊆ℑ  ⊃ ∉∈ ℑ ℑ  ⊕ ⊂ℑ  ⊃ √⊕⊂∉⋅⊕ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ 

⊂⊕   ∪ℑ∈ �� � ↔ �� ϒ ∏ ℘ ∪ ⊂∉⋅ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩ 

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

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

 ∪ ⊃ ∠ℑ∠⊕ � ⊆⊕ ⊂  ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆⊕  ∪∉⊗⊃ ⊗ ⊕ √⊕ ⊂∉∠⊕⊗ 

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

∩ ⊂ℑ  ≡ 2→ ⊃ 2ϒ⊂ 2≤∏ 2×⊃⊆∏ ⊂  ⊃ ℘ ∉⊆∠ ∉∈⊕∈ℑ ⊂ ⊂∉∧⊃ ⊃ ∈2 
√⊕   ⊃ ∩ ℑ  ⊕⊗ℜ ∧ ∏  ⊃ ∈∩ ∪⊕ ⊆ℑ ⊂ℑ∈ℑ ⊂∧ ⊃ �⊃   ∪⊕ ⊆ℑ ⊂ 

∠  ∉∠ ⊕   ⊃ ⊕ ⊃ ⊕¬ℑ⊆⊃ ∈⊕⊗ℑ∈⊗∏  ⊕⊗ ∉ ⊕√ℑ ⊂∏ ℑ  ⊕ ∪⊕ 

ℑ ⊂ ⊂∉∧ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ � ×∪⊕ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ∉∅ 

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕ ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � � ⊆∉ ⊂⊕ ∅  ℑ ℘ 2 
 ⊃ ∉∈ � � � ℑ ⊂ ⊂∉∧ ⋅ℑ  ∠  ⊕∠ ℑ  ⊕⊗ ℜ ∧ ⊆⊕ ⊂  ⊃ ∈∩ ∠∏  ⊕ 

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

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

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

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

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈ ����� 

≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂��� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  �� �����



℘ ℑ ⊂ ⋅ℑ  ⊕  2℘ ∉∉ ⊂⊕⊗℘ ∉∠∠ ⊕  ⊆∉ ⊂⊗ ∉ ∅∉⊆ ℜ∏ ⊂⊄ ∩ ⊂ℑ   

ℑ ⊂ ⊂∉∧⋅⊃  ∪ ⊗ ⊕  ⊃  ⊕⊗ ∪ℑ∠⊕ℑ∈⊗ ⊃ ∨⊕� ϒ⊂ ⊂ ∪⊕ ℜ∏ ⊂⊄ 

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

  ℑ  ⊕� ×∪⊕ℑ  2∠  ⊕∠ℑ  ⊕⊗ ∠ ⊕ ℘ ⊃⊆⊕∈ ⋅⊕  ⊕ ∠∉ ⊂ ⊃  ∪⊕⊗ 

ℑ∈⊗⊕  ℘ ∪⊕⊗∏  ⊃ ∈∩� ⊆←♦ƒ � �� ⊆←♦ →↓ � � ��∩ 

≤ ↓ � � �� ⊆← ♦ � ↓ ℑ ℑ⊆ℜ ⊃ ⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∅∉ 

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

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

 ℘ ℑ∈∈⊃ ∈∩℘ ℑ ⊂∉ ⊃⊆⊕  ⊕ �⁄≥≤� ℜ∧ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∪⊕ ℑ  2 
⊃ ∈∩ℑ∈⊗℘ ∉∉ ⊂ ⊃ ∈∩ℑ � � ��� ↔ �ℑ∈⊗� � ��� ↔ � ⊕ 2 
 ∠ ⊕ ℘  ⊃ √⊕ ⊂∧  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕  ∪⊕  ℑ∈ ⊃  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕ Τ ⊆ � Τ ∩ ℑ∈⊗ Τ ¬ � 

3  ΕΞΠΕΡΙΜΕΝΤΑΛ Ρ ΕΣΥΛΤΣ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⁄× ϒ ℘ ∏  √⊕ ∉∅ ℜ∏ ⊂⊄ ∩ ⊂ℑ   

  ℑ  ⊕ ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ∉ℜ  ℑ ⊃ ∈⊕⊗ℑ  

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

 ℑ  ⊕ �ƒ ∉⊆  ∪⊕⁄× ϒ   ℑ ℘ ⊕ � ∪⊕∉∅ ∅  ⊕   ⊕⊆∠ ⊕  ℑ 2 
 ∏  ⊕ ∅∉∅∏  ⊃ ∉∈ � Τ ← � ∏ ∠∉∈ ∪⊕ ℑ  ⊃ ∈∩ ℑ∈⊗ ∉∈ ⊕  

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

≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⋅⊃  ∪⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅� 

⊆⊆  ∉ � ⊆⊆ ℑ∈⊗⊂⊕∈∩  ∪ ∉∅ �� ⊆⊆  ∉ �� ⊆⊆ � 

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

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

≡ � ϒ⊂ � �ℑ∈⊗≡→ ⊃� ×∪∏ � ∪⊕⊂ℑ  ∩⊕  ⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅ 

ℜ∏ ⊂⊄ ∩ ⊂ℑ   ℑ⊆∠ ⊂⊕ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � 
ℑ ⊂ ⊂∉∧ ⊃ ℜ ⊕  ⋅⊕ ⊕∈ � ⊆⊆ ℑ∈⊗� ⊆⊆ ∏∈⊗ ⊕  ∪ ⊃ ⊕¬2 
∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ � ♥∈ ƒ⊃ ∩��  ∪⊕ ⋅⊕⊗∩ ⊕ 2 
 ∪ℑ∠ ⊕⊗ ℑ⊆∠ ⊂⊕  ⋅⊃  ∪ ⊃ ∠ ℑ∈∩ ⊂⊕ ∉∅ ��β  ⊕ ℑ ℘ ∪ ∪⊕ 

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

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

⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅  ℑ⊆∠ ⊂⊕ ∪ ⊃ ℘ ⊄∈⊕  ℘  ∧  ℑ ⊂ ∠∪ℑ  ⊕ 

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

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

ƒ⊃ ∩� �� � ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ �  ℑ⊆∠ ⊂⊕�⊃ ∈⊗ ⊃ 2 
℘ ℑ  ⊕⊗ℑ ℑ ⊂ ⊂∉∧ ϒ ⊃ ∈ ƒ⊃ ∩���  ∪∉⋅∪ ⊃ ∩∪⊕  ♣ƒϒ 

 ∪ℑ∈ ≡ �� → ⊃ �� ϒ⊂ � � � ≤∏ �� � �  ℑ⊆∠ ⊂⊕�⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗ℑ ℑ ⊂ ⊂ 2

    

Φ ιγ .1  ⁄× ϒ ℘ ∏  √⊕ ∉∅ ≡ �� � � → ⊃ �� � � 2 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ 

Φ ιγ .2  ↓∏  ⊕  ∏  ∅ ℑ ℘ ⊕ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕∉∅ 

℘ ∧⊂ ⊃ ∈⊗  ⊃ ℘ ℑ ⊂ ∩ ⊂ℑ  ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � 

ℑ ⊂ ⊂∉∧ ∠  ⊕ ∠ ℑ  ⊕⊗ℜ ∧ ⊆⊕ ⊂  ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ 

∉∧ ′ ⊃ ∈ ƒ⊃ ∩��� � ƒ⊃ ∩��  ∪∉⋅ℜ∏ ⊂⊄ ∩ ⊂ℑ  ≡ �� � � 
→ ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⁄≥≤ ℘ ∏  √⊕ℑ ℘ ∉∈ ⊃ ∈∏ 2 
∉∏ ∪⊕ ℑ  ⊃ ∈∩  ℑ  ⊕ ∉∅ � ���� ↔ �∅  ∉⊆ ⋅∪ ⊃ ℘ ∪  ∪⊕ 

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

↔ℑ∈⊗ ��� ��� ↔ ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ℑ∈⊗  ∪⊕  ∏∠⊕  2 
℘ ∉∉ ⊂⊕⊗⊂ ⊃ ∇∏ ⊃ ⊗ ⊕ ∩ ⊃ ∉∈ ∃ Τ ¬ ⊃ �� � �� ↔� 

4  ∆ΙΣΧΥΣΣΙΟΝ 

� .�  Χαλχυλατιον οφ χριτιχαλ χοολινγ ρατε Ρ χ 
× ⋅∉ ⊕⊆∠ ⊃  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂℘ ℑ∈ ℜ ⊕∏  ⊕⊗ ∉ ⊕ √ℑ ⊂∏ 2 

ℑ  ⊕ ∪⊕℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ ∅∉∅∉⊆ℑ  ⊃ ∉∈ ∉∅ 

∩ ⊂ℑ    ℑ  ⊕� ƒ⊃    ⊂∧ �ℜ ℑ  ⊕⊗∉∈  ∪⊕℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ 

⊄ ⊃ ∈⊕  ⊃ ℘ ⊆∉⊗ ⊕ ⊂ ⊗ ⊕ √⊕ ⊂∉∠⊕⊗ ℜ∧ ∝∪ ⊂⊆ℑ∈∈ 
≈� �∅∉ℑ 

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



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

�⊃ ∈  ⊕ ℘ ∉∈⊗  � ⊃ ∩ ⊃ √⊕∈ ℜ∧ 

τ = 
� .�� Γ 
κΤ 

α � � ξ 

φ 
� Ν � ϖ 

⊕¬∠( 
� .��� 

Τ �  ∃ Τ 
� 
 

) 

[ � − ⊕¬∠ ( 
− ∃ Η ⊆ φ ∃ Τ  

Ρ Τ 
)] � 

(�) 

Φ ιγ .3  ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈  ℑ⊄⊕∈ 

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

≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⋅⊃  ∪ 

⊗ ⊃ ℑ⊆⊕  ⊕  ∉∅� ⊆⊆ ℑ∈⊗� ⊆⊆ 

Φ ιγ .4  ← ∉∈∩ ⊃  ∏⊗ ⊃ ∈ℑ ⊂℘  ∉  ⊕ ℘  ⊃ ∉∈ℑ ⊂ 

   ∏ ℘  ∏  ⊕∉∅ ⋅⊕⊗ ∩ ⊕ 2 ∪ℑ∠ ⊕⊗ ℑ⊆∠ ⊂⊕ ∉∅ 
≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � �ϒ� ℑ∈⊗ 

≡ �� → ⊃ �� ϒ⊂ � � � ≤∏ �� � � �′� ℑ ⊂ ⊂∉∧ 

Φ ιγ .5  ⁄≥≤ ℘ ∏  √⊕ ∉ ∅ℜ∏ ⊂⊄ ℑ⊆∉ ∠∪∉∏  

≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ 

⋅∪⊕  ⊕ Γ ⊃  ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ √⊃  ℘ ∉ ⊃  ∧ ⊃ ∈ ∠∉ ⊃  ⊕∅∉ ∪⊕ 

ℑ ⊂ ⊂∉∧ �κ⊃ ′∉ ⊂  ∨⊆ℑ∈∈ ℘ ∉∈  ℑ∈� Ρ⊃  ∪⊕⊃ ⊗ ⊕ ℑ ⊂∩ℑ  

℘ ∉∈  ℑ∈� α � ⊃  ∪⊕ℑ√⊕  ℑ∩ ⊕ℑ  ∉⊆⊃ ℘⊗ ⊃ ℑ⊆⊕  ⊕ � Ν � ϖ 
⊃  ∪⊕∈∏⊆ℜ ⊕  ∉∅ℑ  ∉⊆⊃ ∈ ℑ∈ ∏∈⊃ √∉ ⊂∏⊆⊕� φ⊃  

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

ℑ  ⊕∠  ⊕ ∅ ⊕  ⊕∈ ⊃ ℑ ⊂ ⊂∧ ℑ⊗⊗ ⊕⊗∉ ⊕⊆∉√⊕⊗� ∃ Η ⊆ φ ⊃  ∪⊕ 

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

ℑ∈⊗ ∃ Τ  ⊃  ⊕⊗∏ ℘ ⊕⊗ ∏ ∠ ⊕  ℘ ∉∉ ⊂⊕⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕( Τ  
= Τ/ Τ ⊆ , ∃ Τ  = � − Τ  ) . ∞∇∈ ����  ⊕ ⊂ℑ  ⊕  

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ Τ ∉ ⊃⊆⊕ τℑ∈⊗∩ ⊃ √⊕  ∪⊕ ⊃⊆⊕ 2 ⊕⊆2 
∠ ⊕  ℑ  ∏  ⊕ 2  ℑ∈ ∅∉⊆ℑ  ⊃ ∉∈ �× × ×� ℘ ∏  √⊕� ×∪∏  ∪⊕ 

℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ ∅∉∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ∩ ⊂ℑ   

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

℘ ∏  √⊕ ⊕ ∇∏ ⊃  ⊕⊗ ∉ ℑ√∉ ⊃ ⊗ ∪⊕ ∈∉ ⊕ ∉∅ × × × ℘ ∏  √⊕ 

ℑ∈⊗⊃ ∩ ⊃ √⊕∈ ℜ ∧ 
Ρ ℘ Υ ( Τ ⊆ − Τ ∈ )/ τ ∈ (�) 

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

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

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

ℜ ⊕ ∪∉∏ ∩∪ ℑ ℘ ∉⊆∠ ⊂⊕  ⊕∩ ⊂ℑ    ℑ  ⊕� ∪∏ ⊂⊕ ξ � 

�� � � # α � ∉ℜ  ℑ ⊃ ∈⊕⊗ ∅  ∉⊆ ℑ∈ ℑ  ∉⊆⊃ ℘ ∠ ⊕  ℘ ⊕∈ 

⋅⊕ ⊃ ∩∪  ⊕⊗ℑ√⊕  ℑ ∩ ⊕ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � 

ℑ ⊂ ⊂∉∧⊃ � ���� ∈⊆ � ƒ∉⊃ ⊗ ⊕ ℑ ⊂⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊃ ¬ ⊃ ∈∩� Ν 
� 
ϖ 

� � .���/ α � � �� � ��ℑ  ∉⊆�∈⊆ � �φ⊃  ℑ⊄⊕∈ ℑ � � 

∃ Η ⊆ φ ⋅ℑ  ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ∧ ⊃ ∈ ⊕∩  ℑ  ⊃ ∈∩ ∉√⊕  ⊕∈2 

⊗ ∉ ∪⊕ ⊆⊃ ℘∠ ⊕ ℑ⊄ ℑ  ⊕ ℑ⊃ ∈ ⁄× ϒ ℘ ∏  √⊕� ∃ Η 
⊆ 
φ � �� 

⊄♠ �⊆∉ ⊂ ≈� � Γ ⊃  ⊗ ⊕ ∠ ⊕∈⊗ ⊕∈∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗ 

⊆⊕ ⊕   ∂ ∉∩ ⊕ ⊂ 2ƒ∏ ⊂℘ ∪⊕  .  ⊕¬∠  ⊕   ⊃ ∉∈ � Γ � Α⊕¬∠ 
≈ Β/ ( Τ � Τ � )] , ƒ∉ ⊆⊕  ℑ ⊂ ⊂ ⊃ ℘∩ ⊂ℑ  ℑ ⊂ ⊂∉∧� ∪⊕ 

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

# � � � # ∂ ∉ ⊂1�  λ 1�   ƒ∉ ⊆ℑ  ⊃ ∉∈ ∉∅ℜ ∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧



Γ = �� 
−� .� ⊕¬∠( 

� .�� Τ ⊆ 
Τ − Τ ∩ 

) (�) 

Ταβλε 1  ≤∉⊆∠∏  ⊕⊗ Γ ∅  ∉⊆ ∞∇∈ � ��� 
ℑ∈⊗∞∇∈ � ��� 

×⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∞∇∈ � ��� ∞∇∈ � ��� 

Τ ⊆ � � �� ��� � �� 

Τ ∩ ] � � �� ≅ �� �� 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩ ∪⊕ Τ ⊆ ℑ∈⊗ Τ ∩ ∉∅ ≡ �� � � → ⊃ �� � � 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⊃ ∈ ∉ ∞∇∈ ���� � ⋅⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ 

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

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

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

∞∇∈ ����⊃ ∈∉∩∉∉⊗ ∏ ⊃  ℑℜ ⊂⊕∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� 

≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � ♦∈∩ ετ αλ 
≈�  ∏ ∩∩ ⊕   ⊕⊗ Γ 2Τ ⊕¬2 

∠  ⊕   ⊃ ∉∈ ∅∉≡ �� → ⊃ � ϒ⊂ � ≤∏ �� ℑ ⊂ ⊂∉∧ ℑ ∅∉ ⊂ ⊂∉⋅ � 

Γ = � .� ≅ �� 
−� ⊕¬∠( 

����� 
Τ − ��� .� 

) (�) 

∝ ⊃ ∈∩ ∞∇∈ � ���  ∉⊕√ℑ ⊂∏ ℑ  ⊕ ∪⊕√ℑ ⊂∏ ⊕∉∅ Γ ℑ  

Τ ⊆ ℑ∈⊗ Τ ∩  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∅∉ ≡ �� � � → ⊃ �� � � ϒ⊂ �� 

≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � ⋅⊕∉ℜ  ℑ ⊃ ∈  ∪⊕ Γ ℑ  Τ ⊆ ⊃ ∈ ∉ ⊗ ⊕  

∉∅ �� � ° � ∪ ⊃  Γ √ℑ ⊂∏ ⊕ ⊃  ⋅⊕ ⊂ ⊂ ℘ ∉∈ ⊃   ⊕∈ ⋅⊃  ∪ 

   ∉∈∩ ∩ ⊂ℑ  ∅∉⊆⊃ ∈∩ ℑℜ ⊃ ⊂ ⊃  ∧ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� 
≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � ƒ⊃ ∩�� �ℑ� ℑ∈⊗ �ℜ� ℑ  ⊕ × × × 

℘ ∏  √⊕ ∅  ∉⊆ ∞∇∈ ���� ℜ∧ ∏  ⊃ ∈∩ ∞∇∈ ���� ℑ∈⊗ 

∞∇∈ � ���  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ �∅  ∉⊆  ∪⊕ × × × ℘ ∏  √⊕  ∪⊕ 

℘  ⊃  ⊃ ℘ ℑ ⊂℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕  Ρ ℘ ℑ  ⊕� � � ≅ �� 
� ↔ �ℑ∈⊗�� � 

� ↔ �� �� � ↔ �⊃  ∉∉ ∪ ⊃ ∩∪  ∉ ∅∉⊆ ℜ∏ ⊂⊄ ∩ ⊂ℑ   

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

Φ ιγ .6  × × × ℘ ∏  √⊕ ∅∉≡ �� � � → ⊃ �� � � 2 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ℑℑ∈⊗ℜ 

℘ ∉⊆∠∏  ⊕⊗∅  ∉⊆ ∞∇∈ � ��� ℜ∧ ∏  ⊃ ∈∩ 

∞∇∈ � ��� ℑ∈⊗∞∇∈ � ���  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ 

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

 ⊕ ℑ ⊂ Ρ ℘ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � 

×∪⊕ ⊕ √ℑ ⊂∏ ℑ  ⊃ ∉∈ ∉∅ Ρ ℘ ∅∉ ≡ �� � � → ⊃ �� � � ϒ⊂ �� 
≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ℑℜ ∉√⊕⊃ √⊕  ∧  ∉∏ ∩∪�ℜ ⊕ ℘ ℑ∏  ⊕ ⋅⊕ 

 ℑ⊄⊕ Γ 2Τ⊕¬∠  ⊕   ⊃ ∉∈∅∉≡ �� → ⊃ � ϒ⊂ � ≤∏ �� ℑ ⊂ ⊂∉∧ ℑ ⊃  

∅∉ ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � • ∪ℑ ⊃  

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

≥⊕ ℘ ∉∈⊗ ⊂∧ �  ∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ ∅∉ 

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

ℑ∈ℑ ⊂∧ ⊃ ⊗ ℑ  ℑℜ ∧ ⊕⊆∠ ⊃  ⊃ ℘ ℑ ⊂⊕¬∠  ⊕   ⊃ ∉∈ 
≈� � 

⊂∈ Ρ  = ⊂∈ Ρ ℘ − 
β 

( Τ ← − Τ ¬℘ ) 
� (�) 

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

⁄× ϒ � Τ ← ℑ∈⊗ Τ ¬℘ ℑ  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ∅  ∉⊆ ⁄× ϒ 

℘ ∏  √⊕ℑ∈⊗⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� � ϒ Ρ  � � � ��� ↔ �� 

Ρ ℘ ∉ℜ  ℑ ⊃ ∈⊕⊗∅  ∉⊆ ∞∇∈ � ���⊃ �� � � ↔ ��×∪ ⊃  Ρ ℘ 
√ℑ ⊂∏ ⊕⊃ ⊃ ∈  ∪⊕ ℑ⊆⊕∉ ⊗ ⊕ ℑ �� � � ↔ �∉ℜ  ℑ ⊃ ∈⊕⊗ 

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

 ∉  ⊕ ℑ ⊂ Ρ ℘ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � 

≥∏ ℘ ∪⊂∉⋅⊕  Ρ ℘ ⊆ℑ⊄⊕ ⊃ ∠∉  ⊃ ℜ ⊂⊕ ∪ℑ ℜ∏ ⊂⊄ ∩ ⊂ℑ   

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

Ταβλε 2  ⁄× ϒ  ⊕  ∏ ⊂  ∉∅ ≡ �� � � → ⊃ �� � � 2 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ 

Ρ  ��↔ # � � � Τ ← �↔ Τ ÷ ≤ �↔ 

� � ��� ���� � �� ���� � �� 

� � ��� � ��� � �� � ��� � �� 

� .�  Ρεαλ χριτιχαλ χοολινγ ρατε Ρ χ υνδερ τηισ 

εξπεριµενταλ χονδιτιον 

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

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

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

⊆⊆ ≈� � ×∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ ∅∉ ≡ �� � � 

→ ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ∪ℑ  ℜ ⊕ ⊕∈ ⊕ √ℑ ⊂∏ ℑ  ⊕⊗ 

ℑℜ∉√⊕ ∉ ℜ ⊕⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ ��� ↔ �� ∉  ∪ℑ ⊃ ⊃  

∠∉  ⊃ ℜ ⊂⊕ ∉ ∠  ∉⊗ ∏ ℘ ⊕ ℜ∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕ ≡ �� � � → ⊃ �� � � 

ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⋅⊃  ∪ ⊗ ⊃ ℑ⊆⊕  ⊕ ⊂ℑ  ∩ ⊕  ∪ℑ∈ � 

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

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

 ∪ℑ  ∠ ⊂∧ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕ ℑ⊆∠ ⊂⊕. ⊗ ⊃ ℑ⊆⊕  ⊕ � 

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



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

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

ℜ∏ ⊂⊄∩ ⊂ℑ    ℑ  ⊕ℑ ⊂ ⊂∉∧ � ∪⊕⊂ℑ  ∩⊕   ℑ⊆∠ ⊂⊕ . ⊗ ⊃ ℑ⊆2 
⊕  ⊕ ⊃ ℜ ⊕  ⋅⊕ ⊕∈ � ⊆⊆ ℑ∈⊗� ⊆⊆ ∅∉≡ �� � � → ⊃ �� � � 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ �ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘ 2 
 ∏  ⊕ ∉∈ ⊂∉∈∩ ⊃  ∏ ⊗ ⊃ ∈ℑ ⊂ ℘  ∉   ⊕ ℘  ⊃ ∉∈ ∉∅ ⋅⊕⊗ ∩ ⊕ 2 
 ∪ℑ∠ ⊕⊗ ℑ⊆∠ ⊂⊕ ∉∈ ⋅∪ ⊃ ℘ ∪ ∩ ⊂ℑ  ∠∪ℑ  ⊕⊃ ⊗ ⊕  ⊕ ℘  ⊕⊗ 

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

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

ℑℜ∉∏ �� ⊆⊆ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ 

�ℑ ⊂ ⊂∉∧ ϒ ⊃ ∈ ƒ⊃ ∩� �� �ℑ∈⊗ ∪⊕ ∪ ⊃ ℘ ⊄⊕  ∩ ⊂ℑ  ℑ  ⊕ ℑ⊃  

ℑℜ∉∏ � �� ⊆⊆ � ′ℑ  ⊕⊗ ∉∈  ∪⊕ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈∉∅ 

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

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

∉∅��� ��� ℑ∈⊗ �� ↔ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ 
≈�� � ∉  ∪ℑ  

 ∪⊕ ⊕ ℑ ⊂ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂ ⊃ ∈∩  ℑ  ⊕ Ρ ℘ ∅∉≡ �� � � → ⊃ �� � � 
ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧⊃ �� ↔ �⋅∪ ⊃ ℘ ∪⊃  ⊂ ⊃ ∩∪  ⊂ℑ  ∩ 2 
⊕  ∪ℑ∈ ∪⊕√ℑ ⊂∏ ⊕ ∉∅ �� � � ↔ �ℑ∈⊗�� � � ↔ �⊕ 2 
√ℑ ⊂∏ ℑ  ⊕⊗ ℜ ∧ ⊕⊆∠ ⊃  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ℑ∈⊗ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ 

⊄⊃ ∈⊕  ⊃ ℘ ⊆∉⊗ ⊕ ⊂  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ×∪⊕ ⊂ℑ  ∩⊕  ⊕ ℑ ⊂ Ρ ℘ 
⊆⊕ ℑ∈ ∪ℑ  ∪⊕ ♣ƒϒ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � 
×⊃ � ℑ ⊂ ⊂∉∧⊃ ∈ ∪ ⊃ ⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂℘ ∉∈⊗ ⊃  ⊃ ∉∈⊃ ⊆ℑ ⊂ ⊂⊕  

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

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

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

♥∈ ƒ⊃ ∩�� � ⋅⊕ ℘ ℑ∈ ∅ ⊃ ∈⊗ ∪ℑ  ∪⊕℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ 

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

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

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

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

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

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

  ℑ  ⊕ℑ ⊂ ⊂∉∧ �ƒ∉℘ ∉⊆∠ℑ  ⊃  ∉∈ �≡ �� → ⊃ �� ϒ⊂ � � � ≤∏ �� � � 
ℑ ⊂ ⊂∉∧ ⋅ℑ ∏  ⊕⊗ ∉ ∠  ∉⊗∏ ℘ ⊕ ⋅⊕⊗ ∩ ⊕ 2 ∪ℑ∠ ⊕⊗ ℑ⊆∠ ⊂⊕ 

ℑ∈⊗  ∪∉⋅∈ ⊂∉⋅⊕  ♣ƒϒ  ∪ℑ∈ ≡ �� � � → ⊃ �� � � ϒ⊂ �� 
≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ � ×∪⊕⊂⊕∈∩  ∪∉∅∩ ⊂ℑ  ∠∪ℑ  ⊕ℑ  ⊕ ℑ⊃  

�� ⊆⊆ �ℑ∈⊗ ∪⊕ ∪ ⊃ ℘ ⊄⊕  ℑ  ⊕ ℑ⊃ ℑℜ∉∏ � �� ⊆⊆ 

 ∪∉⋅∈⊃ ∈ ƒ⊃ ∩���ℜ� � ×∪⊕ℑ⊗ ⊗ ⊃  ⊃ ∉∈ ∉∅ ×⊃∉∈ ≡ 2 
→ ⊃ 2ϒ⊂ 2≤∏ ∇∏ ℑ  ⊕  ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ ⊃⊆∠  ∉√⊕ ⊃   ♣ƒϒ � 

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

∇∏ ⊃ ∈ℑ  ∧ ℑ ⊂ ⊂∉∧  ∏ ℘ ∪ ℑ  → ⊃ � ×⊃� ≤∏ � ×⊃ℑ∈⊗ ×⊃ � ϒ⊂ 

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

≡ 2→ ⊃ 2ϒ⊂ 2≤∏∇∏ ℑ  ⊕  ∈ℑ  ∧ ℑ ⊂ ⊂∉∧ ∪ℑ ℜ ⊕ ⊕∈ ⋅⊃ ⊗ ⊕ ⊂∧⊃ ∈2 

√⊕   ⊃ ∩ ℑ  ⊕⊗ℑ∈⊗∪ℑ ℑ∪ ⊃ ∩∪ ♣ƒ ϒ �♥∈∉∏ ⊕∪ℑ ⊕ √ℑ ⊂∏ 2 
ℑ  ⊕⊗≡ �� → ⊃ �� ϒ⊂ � � � ≤∏ �� � � ℑ ⊂ ⊂∉∧ ⋅⊃  ∪ ℘  ⊃  ⊃ ℘ ℑ ⊂ ℘ ∉∉ ⊂2 
⊃ ∈∩ ℑ  ⊕∉∅ � � � ↔ � ≈�� � ∏ ℘ ∪⊂∉⋅⊕  Ρ ℘ ⊃ ⊗ ∏ ⊕ ∉ 

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

℘ ∉∈ ⊕∈ � ♥∈ ∉∏ ⊕¬∠⊕  ⊃⊆⊕∈ � ∪⊕ ∉¬ ⊃ ⊗ ⊕ ℘ ∉∈ ⊕∈ 

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

∪ ⊃ ∩∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕  Ρ ℘ ∅ ∉≡ �� → ⊃ �� ϒ⊂ � � � 
≤∏ �� � � ℑ∈⊗≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧� 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

��� ×∪⊕ ∠  ⊕ 2ℑ ⊂ ⊂∉∧⊕⊗ ≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � 
×⊃ � ℑ ⊂ ⊂∉∧⊃ ∏  ⊕⊗ ∉ ∠  ⊕∠ℑ  ⊕ℜ∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕ ℑ⊆2 
∠ ⊂⊕ ⋅⊃  ∪ ∪⊕⊂ℑ  ∩⊕  ⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅ � ⊆⊆ ℜ∧ ⊆⊕ ⊂  

⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆⊕  ∪∉⊗� 

��� ′∧ ⁄× ϒ ℑ∈⊗⁄≥≤ ℑ∈ℑ ⊂∧ ⊃ � ∪⊕ ∪⊕ ⊆ℑ ⊂ 

  ℑ∈ ⊃  ⊃ ∉∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � 
×⊃ � ℑ ⊂ ⊂∉∧ ℑ  ⊕⊕¬ℑ⊆⊃ ∈⊕⊗ℑ � ⊆⊕ ⊂  ⊕⊆∠⊕  ℑ  ∏  ⊕ Τ ⊆ 
� ���� � �� ↔�∩ ⊂ℑ    ℑ∈ ⊃  ⊃ ∉∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ Τ ∩ � 

��� � �� ↔� ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ Τ ¬ � 

��� � �� ↔�ℑ∈⊗ ∏ ∠ ⊕  ℘ ∉∉ ⊂⊕⊗⊂ ⊃ ∇∏ ⊃ ⊗ ⊕ ∩ ⊃ ∉∈ ∃ Τ ¬ � 

�� � �� ↔� 

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

∩ ⊂ℑ    ℑ  ⊕∅∉≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧ ⊃  

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

ℑ∈⊗ �� �� ↔ �ℜ∧ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊄ ⊃ ∈⊕  ⊃ ℘ ⊆∉⊗ ⊕ ⊂� 

 ∏ ℘ ∪⊂∉⋅ Ρ ℘ ⊆ℑ⊄⊕⊃ ∠∉  ⊃ ℜ ⊂⊕ ∪ℑ ℜ∏ ⊂⊄∩ ⊂ℑ    ℑ  ⊕ 

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

℘ ℑ   ⊃ ∈∩� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ♥∈∉∏ ⊕ ϒ �≡∪ ℑ∈∩ × ℑ∈⊗ ↑ℑ  ∏⊆∉ ∉ × � ↑ℑ  ⊕ × ℑ∈ 

♠ ♥↑ ����� ��� � ��� � 

�  ♥∈∉∏ ⊕ ϒ � ≠ℑ⊆ℑ∩∏ ℘ ∪ ⊃♦ � ≡∪ ℑ∈∩ × ℑ∈⊗ ↑ℑ  ∏⊆∉  ∉ × � 

↑ℑ  ⊕ × ℑ∈♠ ♥↑ ����� ��� � ��� � 

�  ♥∈∉∏ ⊕ ϒ � ↑ℑ  ⊕ × ℑ∈♠ ♥↑ ����� ��� � ��� � 

�  ∝∪ ⊂⊆ℑ∈∈ ⁄ ″ �♠ → ∉∈2≤ ∧ ≥∉ ⊂ ⊃ ⊗ ����� �� � ��� � 

�  ♦∈∩ ♦ ♦ �← ⊃≠ �→ ∩≥ ≤ ℑ∈⊗ ↓∈∩ ≤ ↔�♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ 

♠ ∉∏  ∈ℑ ⊂∉ ∅ ″ ℑ∠ ⊃ ⊗≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ � ���� �� � �� � 

�  ×∏  ∈ℜ∏ ⊂ ⊂ ⁄� ≤∉∈ ⊕⊆∠ °∪∧����� ��� � ��� � 

�  ƒ⊕ ℘ ∪ ♦ ♠� ↑ ℑ  ⊕ × ℑ∈♠ ♥↑ ����� ��� � ��� � 

�  ′ℑ  ℑ∈⊗ ⊃ ℑ  ℑ∈ ♠ ↑ ℑ∈⊗ ≤∉ ⊂⊆⊕ ∈⊕  ∉♠�♠ → ∉∈2≤ ∧  

≥∉ ⊂ ⊃ ⊗ ����� ��� � ��� � 

�  ♥∈∉∏ ⊕ ϒ � ↔ ℑ  ∉ ϒ �≡∪ℑ∈∩ × �↔ ⊃ ⊆ ≥ ♣ ℑ∈⊗ ↑ℑ  ∏⊆∉  ∉ 

× � ↑ℑ  ⊕ × ℑ∈♠ ♥↑ ����� ��� � ��� � 

��  → ⊃  ∪ ⊃ ∧ℑ⊆ℑ →ℑ∈⊗♥∈∉∏ ⊕ ϒ � ↑ℑ  ⊕ × ℑ∈♠ ♥↑ � 

���� ��� � ���� � 

��  ♥∈∉∏ ⊕ ϒ �≡∪ ℑ∈∩ × � → ⊃  ∪ ⊃ ∧ℑ⊆ℑ →� ↓∪ℜ ℑ ↔ℑ∈⊗ ↑ℑ 2 
 ∏⊆∉ ∉ × � ↑ ℑ  ⊕ × ℑ∈♠ ♥↑ ����� ��� � ���� � 

(Εδιτεδ βψ Ζηυ Ζηονγγυο) 

# � � � # ∂ ∉ ⊂1�  λ 1�   ƒ∉ ⊆ℑ  ⊃ ∉∈ ∉∅ℜ ∏ ⊂⊄ ∩ ⊂ℑ    ℑ  ⊕≡ �� � � → ⊃ �� � � ϒ⊂ �� ≤∏ �� � � ×⊃ � ℑ ⊂ ⊂∉∧


