
ΤΗΕΟΡ Ψ ΑΝ∆ ΑΠΠΛΙΧΑΤΙΟΝ ΟΦ Π ΒΡΙ∆ΓΕ ΗΨ∆Ρ ΑΥΛΙΧ 

Ρ ΕΣΙΣΤΑΝΧΕ ΝΕΤ ΩΟΡ ΚΣ 
≠ 

♦∏ ≠ℑ∈∠ ⊃ ∈∩� • ⊕ ⊃♠ ⊃ ℑ∈∪∏ ℑ 3 � ♣∏ ∉ ≠⊃ ∈∩ ∅∏� • ∏ ♣⊕∈⊆ℑ∉ 3 ℑ∈⊗← ⊃ ∏ ⁄⊕  ∪∏∈ 

∆επαρτµ εντ οφ Μεχηανιχαλ Ενγινεερινγ , Ξιανγταν Πολψ τεχηνιχ Υνιϖερσιτψ, 

Ξιανγταν 411201 , Π . Ρ . Χηινα 
3 Ζηεϕ ιανγ Υνιϖερσιτψ, Ηανγζηου 310027 , Π . Ρ . Χηινα 

ΑΒΣΤΡ ΑΧΤ  ° ⊕   ∏  ⊕∅ ⊂∉⋅ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ⊕ √⊕ ∈ ℜ ℑ  ⊃ ℘Πℜ  ⊃ ⊗ ∩ ⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕∈⊕  ⋅∉ ⊄ℑ  ⊕  ∏ ⊗ ⊃ ⊕ ⊗ℑ∈⊗ 

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

ℜ  ⊃ ⊗ ∩ ⊕ℑ  ⊕⊗ ⊕ ⊗ ∏ ℘ ⊕ ⊗� ♦ℑ ⊂ ∅ℜ  ⊃ ⊗ ∩ ⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕⊃ ∉∈⊂∧ ℑ ∠ ⊕ ℘ ⊃ ℑ ⊂℘ ℑ  ⊕∉∅ Π ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  ⋅∉ ⊄� ×∪ ⊕∠  ⊕   ∏  ⊕ 

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

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

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

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

Κεψ ωορδσ  ∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕ ∈⊕  ⋅∉ ⊄ ∪ ⊕ ∉ ∧  ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

√ℑ ⊂√⊕ � ♦ℑ ⊂ ∅ℜ  ⊃ ⊗ ∩ ⊕ ⊕  ⊃   ℑ∈℘ ⊕∈⊕  ⋅∉ ⊄⊃ ∏  ∏ ℑ ⊂ ⊂∧ 

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

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

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

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

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

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

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

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

⋅∪⊕∈  ∪⊕ ∉√⊕  ∅ ⊂∉⋅ ⊃ ∈℘  ⊕ ℑ  ⊕ �  ∪⊕   ⊕ ℑ⊗∧2  ℑ  ⊕ 

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

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

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

∉√⊕  ∅ ⊂∉⋅ ∉∅ ∪⊕√ℑ ⊂√⊕⊃ ∈℘  ⊕ ℑ  ⊕  ≈� � �  �♥∅ ∪⊕∪ℑ ⊂ ∅ 

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

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

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

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

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

∈⊕⋅ ∠  ∉∠ ⊕   ∧ √ℑ ⊂√⊕ � 

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

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

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

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

2  ΧΛΑΣΣΙΦΙΧΑΤΙΟΝ ΟΦ Π ΒΡΙ∆ ΓΕ ΝΕΤ2 
ΩΟΡ Κ 

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

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

 ⊕ ⊆∉∅√ℑ  ⊃ ℑℜ ⊂⊕∉∅ ⊃ ¬⊕⊗ Ρ � � Ρ � � Ρ � �ℑ∈⊗⊗ ⊕ 2 
∅ ⊃ ∈⊕⊗ℑ ϒ �′ � ≤ � ⁄�∞�ƒ � ♣ � 

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

≠ ° ∉ ⊇ ⊕ ℘  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪ ⊕ ↓∠ ⊕ ∈ ƒ∏ ∈⊗∉∅ ∪⊕≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ ∉ ℑ  ∉ ∧ ∉∅ ƒ⊂∏ ⊃ ⊗°∉⋅⊕ × ℑ∈⊆⊃   ⊃ ∉∈ ℑ∈⊗ ≤∉∈  ∉ ⊂∉∅ ≡∪ ⊕ ⊇ ⊃ ℑ∈∩ ∝∈⊃ √⊕   ⊃  ∧ 

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



×∪⊕℘ ∉∈  ∉ ⊂ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕∉∅ ℜ ℑ  ⊃ ℘Π ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  2 
⋅∉ ⊄∅∉ℑ ⊂ ⊂  ∧∠⊕ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � ♦∉ ⊂ ⊂∉⋅ 

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

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

√ℑ ⊂√⊕ ∠∉∉ ⊂⊃ ∈℘  ⊕ ℑ  ⊕ � π� � θ√� ℑ  ⊕ ∪⊕⊃ ∈∠∏ ∠ℑ 2 
 ℑ⊆⊕  ⊕  � π� � θ√ℑ ℑ  ⊕ ∪⊕ ∉∏  ∠∏ ∠ℑ  ℑ⊆⊕  ⊕  ∉∅ 

∉∏  ⊂⊕ ∠∉ ϒ �⊂⊕ ∅ ∉∏  ⊂⊕ ∠∉  � �ℑ∈⊗ π� � θ√ℜ ℑ  ⊕ 

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

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

Ρ � ℑ∈⊗ Ρ � ℑ  ⊕ θ√� � θ√� ℑ∈⊗ θ√�  ⊕ ∇∏ ⊕∈ ⊃ ℑ ⊂ ⊂∧ � 

3  ΠΡ ΟΠΕΡΤΙΕΣ ΣΤΥ∆Ψ ΟΦ ΒΑΣΙΧ Π 

ΒΡΙ∆ ΓΕ ΝΕΤ ΩΟΡ ΚΣ 

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

ℑ  ⊕ ℜℑ  ⊃ ℘Π ℜ  ⊃ ⊗ ∩ ⊕ ℘ ∉∈  ∉ ⊂ ∈⊕  ⋅∉ ⊄�⊃ ∈ ⋅∪ ⊃ ℘ ∪ 

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

℘ ∧⊂ ⊃ ∈⊗ ⊕ ∉∈ ∠∉  ϒ ⊆∏  ⊕∇∏ ℑ ⊂  ∉   ⊕ ℑ⊗∧2  ℑ  ⊕ 

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

⊕∇∏ ℑ  ⊃ ∉∈⊕¬ ⊃   � 

θ√� � θ√� ��� 

θ√ℑ � θ√� � θ√� ��� 

θ√ℜ � θ√� � θ√� ��� 

×∪⊕ ∅ ⊂∉⋅ ⊕ ∇∏ ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕ 

Ρ � � Ρ � � Ρ � ∅∉ ∧∠ ⊕ ϒ ℑ  ⊕ 

θ√� � (ψ � � ψ) β � π� � π� ��� 

θ√� � (ψ � � ψ) β � π� � π� ��� 

Φ ιγ .1  ° ⊃ ∈℘ ⊃ ∠ ⊂⊕∉∅Πℜ  ⊃ ⊗ ∩ ⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕∈⊕  ⋅∉ ⊄ 

# � � � # ∂ ∉ ⊂1�  λ 1�  ×∪ ⊕ ∉ ∧ ℑ∈⊗ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅Πℜ  ⊃ ⊗ ∩ ⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕∈⊕  ⋅∉ ⊄



  θ√� � ( ψ � � ψ) β � π� ��� 

⋅∪⊕  ⊕ β � = Α � ω � �/ Θ , Α � ⊃  ∪⊕∉ ⊃ ∅ ⊃ ℘ ⊕℘ ∉⊕ ∅ 2 
∅ ⊃ ℘ ⊃ ⊕∈∉∅ Ρ � � Θ ⊃ ∅ ⊂∏ ⊃ ⊗ ⊆ℑ  ⊗ ⊕∈ ⊃  ∧ � ω � ⊃ ℘ ⊃  2 

℘ ∏⊆∅ ⊕  ⊕∈℘ ⊕∉∅ Ρ � � β � = Α � ω � �/ Θ , Α � ⊃  ∪⊕ 

∉ ⊃ ∅ ⊃ ℘ ⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ Ρ � � ω � ⊃ ℘ ⊃  ℘ ∏⊆∅ ⊕  ⊕∈℘ ⊕∉∅ 

Ρ � �β � = Α � ω � �/ Θ , Α � ⊃  ∪⊕∉ ⊃ ∅ ⊃ ℘ ⊕℘ ∉⊕ ∅ ∅ ⊃ 2 
℘ ⊃ ⊕∈∉∅ Ρ � � ω � ⊃ ℘ ⊃  ℘ ∏⊆∅ ⊕  ⊕∈℘ ⊕ ∉∅ Ρ � � ψ ⊃  

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

ƒ∉ℜℑ  ⊃ ℘Π ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  ⋅∉ ⊄�ℑ   ∏⊆⊕ β � � 

β � � β � � β � 

≥∉ ⊂√⊕ ∞∇∈���� ∗ ��� �∩ ⊕  ∪⊕∅ ⊂∉⋅ ⊕ ∇∏ ℑ 2 
 ⊃ ∉∈ ∉∅∉∏  ⊂⊕ ℘ ∉∈  ∉ ⊂ ∠ ∉  ϒ ℑ∈⊗′ 

θ√ℑ � �ψ � � ψ) β π� � π� � 

(ψ � � ψ) β � π� � π� ��� 

θ√ℜ � �ψ � � ψ) β π� � 

(ψ � � ψ) β π� � � π� ��� 

×∪⊕∠ ∉  ⊃ ℜ ⊂⊕ ⊆ℑ¬ ⊃ ⊆∏⊆ ∅ ⊂∉⋅ ∅∉ℑ ⊂ ⊂ ∧∠ ⊕ ⊃  

θ√⊆ℑ¬ � ψ � β π� ��� 

⁄⊃ √⊃ ⊗ ⊃ ∈∩ ∞∇∈� ��� ℑ∈⊗��� ℜ∧ ��� � ∪⊕⊗ ⊃⊆⊕∈2 
 ⊃ ∉∈⊂⊕  ∅ ⊂∉⋅ ⊕∇∏ ℑ  ⊃ ∉∈∉∅ ∧∠⊕ ϒ ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗� ⊕  

ψ � � ψ/ ψ � � ∪⊕∈ 

θ√ℑ � θ√⊆ℑ¬ � �� � ψ � ) � − π� / π� − 

(� − ψ � ) � π� / π� − � ���� 

θ√ℜ / θ√⊆ℑ¬ = (� + ψ � ) π� / π� − 

(� − ψ � ) � − � π� / π� ���� 

×∪⊕⊗ ⊃ ⊆⊕∈ ⊃ ∉∈⊂⊕  ∅ ⊂∉⋅ ⊕ ∇∏ ℑ  ⊃ ∉∈∉∅ ∉ ∪⊕  ∧∠ ⊕  

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

ℜ  ⊃ ⊗∩ ⊕∈⊕  ⋅∉ ⊄ℑ  ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ℜ∧ ⊕⊆∏ ⊂ℑ  ⊃ ∈∩�ƒ⊃ ∩� 

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

Πℜ  ⊃ ⊗ ∩ ⊕∈⊕  ⋅∉ ⊄∉∏  ⊂⊕ ∠ ∉  ϒ ℑ∈⊗′ � 

×∪⊕ ⊆ℑ ⊃ ∈ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∠ℑ  ℑ⊆⊕  ⊕   ∉∅ Π 

ℜ  ⊃ ⊗∩ ⊕∈⊕  ⋅∉ ⊄ℑ  ⊕∠  ⊕   ∏  ⊕∩ℑ ⊃ ∈ ℑ∈⊗∅ ⊂∉⋅ ∩ℑ ⊃ ∈ � 

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

ϒ ℑ∈⊗′ ∉∅ ∧∠⊕ ϒ ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

° ⊕   ∏  ⊕∩ ℑ ⊃ ∈ � κ πℑ � 5 π� �5 ψ� � π� / �ψ � � 
κ πℜ � 5 π� �5 ψ� � � π� / �ψ � 

ƒ⊂∉⋅ ∩ℑ ⊃ ∈ � κ θℑ � 5 θ√ℑ �5 ψ� � β π� / � � 

κ θℜ � 5 θ√ℑ �5 ψ� � β π� / � 

×∪⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘∠ ℑ  ℑ⊆⊕  ⊕  ∉∅ ∧∠ ⊕′ �≤ � 

⁄� ∞ � ƒ � ♣ ℘ ℑ∈ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ∧  ∪⊕  ℑ⊆⊕ 

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

 ∪∉⋅∈⊃ ∈ ×ℑℜ ⊂⊕� � 

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

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

⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℜ∧ ∞∇∈ � ���� � 

Φ = π� Α � ? π� Α � ���� 

ϒ  ∏⊆⊕ Α � � Α � � � � ×∪⊕∅∉ ℘ ⊕∩ℑ ⊃ ∈⊃  
5 Φ�5 ψ� 5 π� �5 ψ? 5 π� �5 ψ ���� 

⋅∪⊕  ⊕ Α � )  ∪⊕⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ℑ  ⊕ ℑ ∉∅ ∪⊕ ∠ ⊃   ∉∈ ∉∈ 

∉∏  ⊂⊕ ∠ ∉ ϒ � Α � )  ∪⊕⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ℑ  ⊕ ℑ∉∅ ∪⊕∠ ⊃  2 
 ∉∈ ∉∈ ∉∏  ⊂⊕ ∠∉ ′ � 

♥∈ ⊕ ⊆∉∅ℑℜ ∉√⊕ℑ∈ℑ ⊂∧ ⊃ � ∪⊕∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ 

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

∅∉ ⊂ ⊂∉⋅� 

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

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

��� ×∪⊕ ℑ√⊕  ℑ∩ ⊕ √ℑ ⊂∏ ⊕ ∉∅ ∅∉ ℘ ⊕ ∩ ℑ ⊃ ∈ ∅∉Π 

ℜ  ⊃ ⊗ ∩ ⊕℘ ∉∈  ∉ ⊂ ∈⊕  ⋅∉ ⊄ � ℑ⊄⊕ 5 Φ�5 ψ � 5 π� �5 ψ 
� 5 π� �5 ψ� ⊃ ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ⊂∧ ⊕ ∇∏ ℑ ⊂ ∉  ∪⊕ ∠  ⊕  2 
 ∏  ⊕∩ ℑ ⊃ ∈ ∉∅ ∪ℑ ⊂ ∅ ℜ  ⊃ ⊗ ∩ ⊕� ƒ∉⊕¬ℑ⊆∠ ⊂⊕� ∪⊕∅∉ ℘ ⊕ 

∩ℑ ⊃ ∈ ∉∅ ϒ  ∧∠⊕ Π ℜ  ⊃ ⊗∩ ⊕⊃ � π� ��ψ � � ⋅∪ ⊃ ⊂⊕ ∪⊕ 

∠  ⊕   ∏  ⊕ ∩ℑ ⊃ ∈ ∉∅ ϒ  ∧∠ ⊕ ∪ℑ ⊂ ∅ ℜ  ⊃ ⊗ ∩ ⊕⊃  π� �ψ � � 

×∪⊕ ∅∉ ℘ ⊕ ∩ℑ ⊃ ∈ ∉∅ ′ ∗ ♣  ∧∠⊕ Π ℜ  ⊃ ⊗ ∩⊕  ℑ  ⊕ 

� π� ��ψ � ∉� π� ��ψ � � ⋅∪ ⊃ ⊂⊕ ∪⊕ ∠  ⊕   ∏  ⊕∩ℑ ⊃ ∈ 

∉∅ ′ ℑ∈⊗ ≤  ∧∠⊕∪ℑ ⊂ ∅ℜ  ⊃ ⊗∩⊕ ℑ  ⊕ π� ��ψ � � 

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

ℜ  ⊃ ⊗ ∩ ⊕⊃ ∩  ⊕ ℑ  ⊕  ∪ℑ∈ ∪∉ ⊕⊃ ∈ �2ℑ ⊆ℜ  ⊃ ⊗ ∩ ⊕ℑ∈⊗ 
∪ℑ ⊂ ∅ ℜ  ⊃ ⊗ ∩ ⊕� ×∪⊕  ⊕ ∅∉ ⊕� ⊃ ∪ℑ⊗ ℜ ⊕   ⊕  ℑ⊄⊕ Π 

ℜ  ⊃ ⊗ ∩ ⊕℘ ∉∈  ∉ ⊂ ∈⊕  ⋅∉ ⊄⊃ ∈ ∠ ⊃ ⊂∉℘ ∉∈  ∉ ⊂℘ ⊃  ℘ ∏ ⊃  � 

��� ′ℑ  ⊃ ℘ ϒ � ≤ �ℑ∈⊗ ƒ  ∧∠ ⊕ Π ℜ  ⊃ ⊗ ∩ ⊕ ℑ  ⊕ 

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

ℑ∈⊗∅ ⊂∉⋅ ∩ℑ ⊃ ∈∉∅ ∉∏  ⊂⊕ ∠∉   ϒ ℑ∈⊗ ′ ℑ  ⊕ ∪⊕ 

 ℑ⊆⊕� ℜ∏  ∪⊕ ∠  ⊕   ∏  ⊕ ∩ ℑ ⊃ ∈ ∪ℑ√⊕ ∉∠∠ ∉ ⊃  ⊕ 

 ⊃ ∩∈� ⋅∪ ⊃ ⊂⊕ ∪⊕℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘℘ ∏  √⊕ ℑ  ⊕⊃⊆ℑ∩⊕ 

℘ ∏  √⊕ � ′ℑ  ⊃ ℘ ′� ⁄� ∞ � ♣  ∧∠ ⊕ Π ℜ  ⊃ ⊗ ∩ ⊕ ℑ  ⊕ 

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

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

4  ΑΠΠΛΙΧΑΤΙΟΝ ΟΦ Π ΒΡΙ∆ ΓΕ ΗΨ2 
∆ Ρ ΑΥΛΙΧ Ρ ΕΣΙΣΤΑΝΧΕ ΝΕΤ ΩΟΡ Κ 

← ⊕  ∪⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕√ℑ ⊂∏ ⊕∉∅ Ρ � ⊃ ∈ Π 

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

ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  ⋅∉ ⊄� ∝ ∏ ℑ ⊂ ⊂∧ � ∪⊕Π ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  ⋅∉ ⊄ 

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



Φ ιγ .2  ⁄ ⊃⊆⊕∈ ⊃ ∉∈⊂⊕  ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘℘ ∏  √⊕ ∉∅Πℜ  ⊃ ⊗ ∩ ⊕∈⊕  ⋅∉ ⊄ 

Ταβλε 1  ° ⊕   ∏  ⊕∩ℑ ⊃ ∈ ℑ∈⊗∅ ⊂∉⋅ ∩ℑ ⊃ ∈ ∉∅ℜℑ  ⊃ ℘Πℜ  ⊃ ⊗∩ ⊕ 

° ⊕   ∏  ⊕ 

∩ ℑ ⊃ ∈ 
ƒ⊂∉⋅ ∩ ℑ ⊃ ∈ ϒ ′ ≤ ⁄ ∞ ƒ ♣ 

↓∏  ⊂⊕ ∠ ∉  
ϒ 

� π� ��ψ � � π� ��ψ � � π� ��ψ � � π� �∇ψ � � � π� ��ψ � � � π� ��ψ � 

↓∏  ⊂⊕ ∠ ∉  
′ 

� � π� ��ψ � � � � π� ��ψ � � π� ��ψ � � � π� ��ψ � � � π� ��ψ � � � π� ��ψ � 

↓∏  ⊂⊕ ∠ ∉  
ϒ 

� β π� �� � β π� �� β π� �� � β π� �� � β π� �� � β π� �� 

↓∏  ⊂⊕ ∠ ∉  
′ 

� β π� �� � β π� �� � β π� �� � β π� �� β π� �� � β π� �� 

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

ϒℑ∈ ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕¬ℑ⊆∠ ⊂⊕ ∉∅ Π ℜ  ⊃ ⊗ ∩ ⊕ ∈⊕  2 
⋅∉ ⊄� ⊃ ∈  ∪ ⊃  ∠ ℑ∠ ⊕  ∪⊕ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ ∠ ⊕  ∅∉ 2 
⊆ℑ∈℘ ⊕ ∉∅ ⊕ ⊂ ⊃ ⊕ ∅ √ℑ ⊂√⊕ ⋅⊃  ∪Πℜ  ⊃ ⊗ ∩ ⊕∠ ⊃ ⊂∉℘ ∉∈  ∉ ⊂ 

℘ ⊃  ℘ ∏ ⊃ ⋅ℑ   ∏⊗ ⊃ ⊕⊗� 

� .�  Πρινχιπλε οφ ρελιεφ ϖαλϖε ωιτη Π βριδγε πι2 
λοτ χοντρολ χιρχυιτ 

×∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉∅  ∪⊕  ⊕ ⊂ ⊃ ⊕ ∅ √ℑ ⊂√⊕ ⋅⊃  ∪ Π 

ℜ  ⊃ ⊗ ∩ ⊕ ∠ ⊃ ⊂∉℘ ∉∈  ∉ ⊂ ℘ ⊃  ℘ ∏ ⊃ ⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � 

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

# � � � # ∂ ∉ ⊂1�  λ 1�  ×∪ ⊕ ∉ ∧ ℑ∈⊗ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅Πℜ  ⊃ ⊗ ∩ ⊕∪∧⊗  ℑ∏ ⊂ ⊃ ℘ ⊕  ⊃   ℑ∈℘ ⊕∈⊕  ⋅∉ ⊄



 ℑ∈℘ ⊕  Ρ � � Ρ � � Ρ � �⋅∪ ⊃ ℘ ∪∅∉⊆ ƒ  ∧∠ ⊕Πℜ  ⊃ ⊗ ∩ ⊕ 

∈⊕  ⋅∉ ⊄� Ρ � ⊃ ℑ∅ ⊃ ¬⊕⊗ ⊕  ⊃   ℑ∈℘ ⊕� Ρ � ⊃ ℑ √ℑ  ⊃ 2 
ℑℜ ⊂⊕ ⊕  ⊃   ℑ∈℘ ⊕∉∈ ∪⊕∠ ⊃ ⊂∉℘ ∉∈⊕√ℑ ⊂√⊕⊕⊗ ∩ ⊕� Ρ � ⊃  

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

� .�  Εξπεριµεντ οφ ρελιεφ ϖαλϖε ωιτη Π βριδγε 

πιλοτ χιρχυιτ 

×∪⊕ ∠ℑ  ℑ⊆⊕  ⊕   ∉∅  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕ ⊂ ⊃ ⊕ ∅ 

√ℑ ⊂√⊕ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅ ≈� �∈∉⊆⊃ ∈ℑ ⊂ ⊃ ∨⊕��⊆⊆ � ∪⊕ 

⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅ ∉ ⊃ ∅ ⊃ ℘ ⊕ Ρ � � δ Ρ 
� 
� � �� ⊆⊆ � ∪⊕∉ ⊃ 2 

∅ ⊃ ℘ ⊕ Ρ � ∪ℑ√⊕� ⊄ ⊃ ∈⊗ � ∪⊕ ⊃ ⊗ ⊃ ℑ⊆⊕  ⊕  ℑ  ⊕ δ Ρ 
� 
� 

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

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

Φ ιγ .3  ″ ⊕ ⊂ ⊃ ⊕ ∅ √ℑ ⊂√⊕ ⋅⊃  ∪Πℜ  ⊃ ⊗ ∩ ⊕ 
� ) ↑ ℑ ⊃ ∈ ∠∏∠∠ ⊕  �� ) ↑ ℑ ⊃ ∈ √ℑ ⊂√⊕ ∠  ⊃ ∈∩� 
� ) °⊃ ⊂∉∠∏ ∠∠ ⊕  �� ) °⊃ ⊂∉√ℑ ⊂√⊕ ∠  ⊃ ∈∩ 

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

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

δ Ρ 
� 
� ×∪⊕ ∠  ⊕   ∏  ⊕ ∅ ⊂∉⋅ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂ ℘ ∏  √⊕ ∉∅ 

 ∪⊕√ℑ ⊂√⊕∠  ⊕  ⊕∈  ∪ ⊕ ⊕ ∧∠ ⊕ ⊃ ∈ ⊕ ⊆∉∅ ∪⊕√ℑ ⊂2 
∏ ⊕∉∅ δ Ρ 

� 
���� δ Ρ 

� 
� � � � ⊆⊆ � ∪⊕ ∠  ⊕   ∏  ⊕ ⊕ 2 

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

δ Ρ 
� 
� � � � ⊆⊆ � ∪⊕∠  ⊕   ∏  ⊕ℜ ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ ⊄⊕ ⊕∠ ℘ ∉∈2 

  ℑ∈ �⊃ ⊗ ∉⊕ ∈∉℘ ∪ℑ∈∩⊕ ⋅⊃  ∪⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∉ ⊕ 2 
⊗ ∏ ℘ ⊃ ∈∩∉∅ ∉√⊕  ∅ ⊂∉⋅ ⊃ ∈ ℘ ∏  √⊕ � � ��� δ Ρ 

� 
� � �� 

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

∉√⊕  ∅ ⊂∉⋅ ⊃ ∈ ℘ ∏  √⊕ � � ƒ ∉⊆ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂   

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

Φ ιγ .4  ×∪⊕∠  ⊕   ∏  ⊕∅ ⊂∉⋅ ⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂ 

℘ ∏  √⊕ ∉∅ ∪⊕ ⊕ ⊂ ⊃ ⊕ ∅ √ℑ ⊂√⊕ 
∃ ) δ Ρ 

� 
� � ⊆⊆ � ρ ) δ Ρ 

� 
) � � � ⊆ ⊆ � 

ω ) δ Ρ 
� 
� � � � ⊆⊆ 

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

δ Ρ 
� 
� ↓∈⊂∧  ∪⊕  ⊕ ⊂ ⊃ ⊕ ∅ √ℑ ⊂√⊕ ⋅⊃  ∪ Π ℜ  ⊃ ⊗ ∩ ⊕ ∠ ⊃ ⊂∉ 

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

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

∉√⊕  ∅ ⊂∉⋅ � 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ← ∏ ≠∉∈∩¬ ⊃ ℑ∈ ετ αλ� ∞⊂⊕ ℘   ∉ 2∪∧⊗  ℑ∏ ⊂ ⊃ ℘° ∉∠ ∉  ⊃ ∉∈ℑ ⊂ 

≤∉∈  ∉ ⊂ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤∪ ⊃ ∈ℑ 

↑ℑ ℘ ∪ ⊃ ∈⊕  ∧ ° ⊕  ����� � 

�  • ∏ ♣⊕ ∈⊆ℑ ∉ ετ αλ�° ℑ ℘  ⊃ ℘ ℑ ⊂ ∞⊂⊕ ℘   ∉ 2∪∧⊗  ℑ∏ ⊂ ⊃ ℘° ∉∠∉ 2 
 ⊃ ∉∈ℑ ⊂ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ♦ℑ∈∩ ∨∪∉∏� ≡∪ ⊕ 2 
⊇ ⊃ ℑ∈∩ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� � 

�  ′ℑ ℘ ⊄⊕ • �≡∪ ∉∏ • ⊕ ∈ � ♦∧⊗  ℑ∏ ⊂ ⊃ ℘″ ⊕  ⊃   ℑ∈℘ ⊕ ≤⊃  ℘ ∏ ⊃  

≥∧  ⊕⊆∉ ⊂∉∩ ∧� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≤∪ ⊃ ∈ℑ ↑ℑ ℘ ∪ ⊃ ∈2 
⊕  ∧ ° ⊕  ����� � 

�  ≠ℑ∉ ⁄�′∏   ∉∈ ″ ετ αλ�♥∈ �° ∉℘ ⊕ ∈⊗ ⊃ ∈∩∉ ∅ → ⊕⋅ 

ϒ℘ ∪ ⊃ ⊕ √⊕⊆⊕ ∈ ℑ∈⊗♥⊗ ⊕ ℑ ⊂⊃ ∈ ƒ⊂∏ ⊃ ⊗ °∉⋅⊕ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ 

�. ��♥≤ ƒ°� ����� ���� � ��� � 
�  ±∏ ℑ∈ ← ∉∈∩ ετ αλ� ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉∅ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈2 

∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � �� � 

�  ← ⊃≠∏∈∪∏ ℑ ετ αλ�≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ ↑⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ 2 
∈⊕ ⊕  ⊃ ∈∩��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� � ��� � 

�  ♦∏ ≠ℑ∈∠ ⊃ ∈∩ ετ αλ�♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ÷⊃ ℑ∈∩  ℑ∈ ↑⊃ ∈⊃ ∈∩♥∈  ⊃ 2 
 ∏  ⊕��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ��� ��� � 

�  • ∏ ♣⊕ ∈⊆ℑ ∉� ∂ ∉  ∩ ⊕   ⊕ ∏ ⊕   ⊕ ⁄ ∏ ℘ ⊄ℜ ⊕ ∩  ⊕ ∈∨∏∈∩  √⊕ ∈ ⊃ ⊂ 

⁄′�� ≥⊕  ⊃ ⊕ �� ∂⊕   ∏ ℘ ∪  ℜ ⊕  ⊃ ℘ ∪ ∂ ��� � ↑ℑ∈∈⊕ ⊆ℑ∈∈ 

″ ⊕ ¬ ∉ ∪ � ���� �� ⊕  ⊕ ℑ  ℘ ∪ ⊕ ∠ ∉  � � 

(Εδιτεδ βψ Ηε Ξυεφενγ) 

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


