
�∆ ΣΛΟΠΕ ΣΤΑΒΙΛΙΤΨ ΑΝΑΛΨΣΙΣ 

ΩΙΤΗ ΚΙΝΕ ΜΑΤΙΧΑΛ ΕΛΕ ΜΕΝΤ ΤΕΧΗΝΙΘΥΕ 
≠ 

≤ℑ∉ °⊃ ∈∩ 
� ℑ∈⊗ °⊕  ⊕ ♣∏  ⊆ℑ∈∈ � 

1 Χολ λεγε οφ Ρεσουρχεσ , Ενϖιρον µ εντ ανδ Χ ιϖιλ Ενγινεερινγ , 

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

2 Ινστιτυτε οφ Γεοτεχηνιθυεσ, Υνιϖερσιτψ οφ Στυττγαρτ , 70569 Στυττγαρτ , Γερµ ανψ 

ΑΒΣΤΡ ΑΧΤ  ↔ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂⊕ ⊂⊕⊆⊕ ∈ ⊕ ℘ ∪∈⊃ ∇∏ ⊕⊃ ℑ ∈∏⊆⊕  ⊃ ℘ ℑ ⊂ ⊆⊕  ∪ ∉⊗ ∉ ℑ∈ℑ ⊂∧∨⊕∏ ⊂  ⊃ ⊆ℑ  ⊕ℜ ∉∏∈⊗∠  ∉ℜ ⊂⊕⊆∉ ∅ 

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

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×∪⊕ℑ∈ℑ ⊂∧ ⊃ ℘ ℑ ⊂ ∉ℜ ⊇ ⊕ ℘ ∉∅ ⊂∉∠⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ⊃  ∉ 

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

↑ ∉∪ 2≤∉∏ ⊂∉⊆ℜ ⊂ℑ⋅ ⊃  ⋅⊕ ⊂ ⊂ ∏  ⊕⊗ ∅∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

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

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

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

⊕ ℑ  ∧  ∉∉ℜ  ℑ ⊃ ∈ ⊕ √⊕∈∅∉ ⋅∉⊗ ⊃ ⊆⊕∈ ⊃ ∉∈ℑ ⊂∠  ∉ℜ ⊂⊕⊆ 

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

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

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

ℜ ⊕ ⊕∈ ℘  ⊕ ℑ  ⊕⊗ℜ ∧ ℑ⊗ ∉∠  ⊃ ∈∩ℑ∈ ∉∠  ⊃ ⊆⊃ ∨ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   

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

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

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

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

⊕ ⊂⊕⊆⊕∈ ⊆⊕  ∪∉⊗ ⊃ ∈ ℑ∈ℑ ⊂∧∨⊃ ∈∩  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

2  ΠΡΙΝΧΙΠΛΕ ΟΦ ΚΙΝΕ ΜΑΤΙΧΑΛ ΕΛΕ2 
ΜΕΝΤ ΜΕΤΗΟ∆ 

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

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

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

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

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

 ⊂ ⊃ ∠ ⊂ ⊃ ∈⊕  
≈� � ↔ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊕ ⊂⊕⊆⊕∈ ⊆⊕  ∪∉⊗  ∏ ∩ 2 

∩⊕   ���� ∞√⊕  ∧ ⊕ ⊂⊕⊆⊕∈⊃  ⊃ ∩ ⊃ ⊗���� ×∪⊕  ⊕⊃  

∈∉⊗ ⊃ ⊂ℑ  ℑ∈℘ ∧ ℜ ⊕  ⋅⊕ ⊕∈ ℑ∈∧ ⋅∉ℑ⊗ ⊇ ℑ ℘ ⊕∈⊕ ⊂⊕⊆⊕∈ � 

��� ×∪⊕  ⊕⊃ ∉∈⊂∧ ℑ∈∩ ⊕∈ ⊃ ℑ ⊂ ⊆∉√⊕⊆⊕∈ℑ ⊂∉∈∩ ∪⊕ 

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

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

′ℑ  ⊕⊗ ∉∈ ℑℜ∉√⊕ ℑ   ∏⊆∠  ⊃ ∉∈� ⊄⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂ 

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

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

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

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

� .�  Κινεµ ατιχσ αναλψσ ισ 

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

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

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

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

≠ ° ∉ ⊇ ⊕ ℘ ≈�������  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪ ⊕ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∉∅ ≤∪ ⊃ ∈ℑ   ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ↑ ℑ∧ �� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ≥⊕ ∠��� �����



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

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

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

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

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

⊕ ∇∏ ℑ  ⊃ ∉∈∅ ∉⊆ ⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ⊕ ∇∏ ℑ  ⊃ ∉∈  ∧  ⊕⊆ ≈� � � � 

[ Κ] { ϖ} � { ⊥ ϖ} � � (�) 

⋅∪⊕  ⊕ [ Κ] ) ⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘  ⊆ℑ   ⊃ ¬� ∪⊕⊕ ⊂⊕⊆⊕∈  

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

ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ � { ϖ} ) ∏∈⊄∈∉⋅∈ √⊕ ℘  ∉℘ ∉∈ ⊃    ∉∅ 

⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈ ∉∅ ⊕ ⊂⊕⊆⊕∈ � { ⊥ ϖ} ) ⊄∈∉⋅∈ √⊕ ℘  ∉ 

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

ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ � 

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

ℜ ⊕  ⋅⊕ ⊕∈ ℑ∈∧ ⋅∉ℑ⊗ ⊇ ℑ℘ ⊕∈⊕ ⊂⊕⊆⊕∈ ℘ ℑ∈ ℜ ⊕⊕√ℑ ⊂∏ 2 
ℑ  ⊕⊗� 

� .�  Στατιχ αναλψσ ισ 
↓∈ ∪⊕ℜ ℑ  ⊕∉∅⊄⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ∈ℑ ⊂∧ ⊃ � ∪⊕ℑ ℘  2 

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

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

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

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

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

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

⊂ ⊃⊆⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊕ ∇∏ ℑ  ⊃ ∉∈� ∪⊕ ∪⊕ ℑ ∅∉ ℘ ⊕ Σ ι ℑ  

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

 ∪⊕∈∉⊆ℑ ⊂∅∉ ℘ ⊕ Ν ι ℑ  ∪⊕ℜ∉∏∈⊗ ℑ  ∧ � 

Σ ι = Ν ι φ + χΡ 
ι (�) 

⋅∪⊕  ⊕ φ⊃ ∅ ℑ ℘  ∉∉∅∅  ⊃ ℘  ⊃ ∉∈ �χ⊃ ℘ ∉∪⊕  ⊃ ∉∈ � Ρ ι 

⊃  ∪⊕ℑ  ⊕ ℑ∉∅ ∪⊕ ι ∪⊃ ∈ ⊕  ∈ℑ ⊂ ℜ∉∏∈⊗ ℑ  ∧ � 

ƒ ∉⊆ ∞∇∈ � ��� ⊃  ⊃ ⊄∈∉⋅∈ ∪ℑ ∉∈⊂∧ ∉∈⊕∉∅ 

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

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

℘ ∉∪⊕  ⊃ ∉∈ � ϒ  ⊕⊆ℜ ⊂ ⊃ ∈∩⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ⊕ ∇∏ ℑ  ⊃ ∉∈∉√⊕  

ℑ ⊂ ⊂ ⊕ ⊂⊕⊆⊕∈ � ⋅⊕℘ ℑ∈ ∉ℜ  ℑ ⊃ ∈  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩  ℑ  ⊃ ℘ 

⊕ ∇∏ ℑ  ⊃ ∉∈  ∧  ⊕⊆ �⊃ ∈ ⋅∪ ⊃ ℘ ∪ ∪⊕∏∈⊄∈∉⋅∈ℑ  ⊕ ∪⊕ 

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

ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  ≈� � � � 

[ Κ  ] { Ν} � { Φ} � � (�) 

⋅∪⊕  ⊕  [ Κ  ] )   ℑ  ⊃ ℘ ⊆ℑ   ⊃ ¬ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ⋅⊃  ∪ 

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

{ Ν} ) ∏∈⊄∈∉⋅∈ √⊕ ℘  ∉℘ ∉∈ ⊃   ∉∅ ∈∉⊆ℑ ⊂∅∉ ℘ ⊕  

ℑ ℘  ⊕⊗ℑ  ⊃ ∈ ⊕  ∈ℑ ⊂ℑ∈⊗∅ ⊂⊕¬ ⊃ ℜ ⊂⊕ℜ∉∏∈⊗ ℑ  ⊃ ⊕ �{ Φ} ) 
⊄∈∉⋅∈ √⊕ ℘  ∉ ⊕ ⊂ℑ  ⊕⊗  ∉ ℜ∉⊗ ∧ ∅∉ ℘ ⊕ � ∈⊕∏   ℑ ⊂ 

∠∉ ⊕∠  ⊕   ∏  ⊕ℑ∈⊗℘ ∉∪⊕  ⊃ ∉∈� 

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

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

⊕√⊕  ∧ ⊕ ⊂⊕⊆⊕∈℘ ℑ∈ ∩ ⊃ √⊕ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ℑ ⊂ ⊕ ∇∏ ℑ  ⊃ ∉∈ ∉ 

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

� .�  Οπτιµιζατιον 

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

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

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

 ∪⊕ ⊆⊃ ∈⊃⊆∏⊆ ∅ℑ ℘  ∉∉∅ ℑ ∅ ⊕  ∧ 
≈� � � �ƒ∉ ∪ ⊕ ⊕⊗ ⊃ 2 

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

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

∉∅⊃ ∈ ⊕  ∈ℑ ⊂ ℜ∉∏∈⊗ ℑ  ⊃ ⊕ ⊃ ⊕⊆∠ ⊂∉∧⊕⊗ℑ  ∪⊕ ∉ℜ ⊇ ⊕ ℘ 2 
 ⊃ √⊕∅∏∈℘  ⊃ ∉∈ ∉∅ ∉∠  ⊃⊆⊃ ∨ℑ  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃ ⊃ ∈  ∪⊕ ∠ ℑ 2 
∠ ⊕ �′⊕ ℘ ℑ∏  ⊕ ∪ℑ ℑ∈∧ ⊕ ⊂⊕⊆⊕∈∉∅ ⊆ℑ   ⊃ ¬ [ Κ  ] ⊃  

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

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

Ε = Φ( ξ � , ψ � , ζ � , , , ξ µ , ψµ , ζ µ ) 

(�) 

⋅∪⊕  ⊕ µ ⊃  ∪⊕∈∏⊆ℜ ⊕ ∉∅∈∉⊗ ⊕ � ξ � , ψ � , , , 
ξ µ , ψµ ℑ∈⊗ ζ µ ℑ  ⊕℘ ∉∉ ⊗ ⊃ ∈ℑ  ⊕ ∉∅ ∪⊕ ∈∉⊗ ⊕  ⊕ 2 
 ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ×∪⊕ ⊗ ⊕ ℘ ⊃  ⊃ ∉∈ ∩⊕ ∉⊆⊕   ∧ ∉∅ ∪⊕ ∠ ⊂ℑ   ⊃ ℘ 

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

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

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

⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ∧ ∪⊕℘ ∉∉ ⊗ ⊃ ∈ℑ  ⊕ ∉∅∈∉⊗ ⊕ ξ 3 � , ψ 
3 
� , 

ζ 3 � , , , ξ 
3 
µ , ψ 

3 
µ ℑ∈⊗ ζ 3 µ  ∉ ∪⊕ ⊆⊃ ∈⊃⊆∏⊆ ⊗ ⊃   ⊃ 2 

∠ ℑ  ⊕⊗ ⋅∉ ⊄ ⋅⊃ ⊂ ⊂ ℜ ⊕ 

Ε ⊆⊃ ∈ = Φ ⊆⊃ ∈ ( ξ � , ψ � , ζ � , , ,

 ξ µ , ψµ , ζ µ ) 

= Φ( ξ 3 � , ψ 
3 
� , ζ 

3 
� , , , 

# � � � # ∂ ∉ ⊂1�  λ 1�   �⁄ ⊂∉∠ ⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃ ⋅⊃  ∪ ⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂⊕ ⊂⊕⊆⊕∈ ⊕ ℘ ∪∈⊃ ∇∏ ⊕



 ξ 3 µ , ψ 
3 
µ , ζ 

3 
µ ) (�) 

↓∈  ∪⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ∠ ⊂ℑ   ⊃ ℘ ∨∉∈⊕ ℜ ∧ ξ 3 � , ψ 3 � , 
ζ 3 � , , , ξ 

3 
µ , ψ 

3 
µ , ℑ∈⊗ ζ 

3 
µ  ∪⊕∅ ℑ℘  ∉∉∅ ℑ ∅⊕  ∧ 

℘ ℑ∈ ℜ ⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ℑ  ⊂ℑ  � 

3  ΧΟΜΠΛΕ ΜΕΝΤΕ∆ ΦΟΡ ΧΕΣ ΑΤ ΦΛΕΞΙ2 
ΒΛΕ ΒΟΥΝ∆ΑΡΙΕΣ 

� .�  Κινεµ ατιχαλ χηαραχτερισ τιχ οφ σ λοπε 

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

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

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

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

�ƒ⊃ ∩��� � ≥∏ ∩∩ ⊕   ⊃ ∈∩ ∪ℑ  ∪⊕  ⊕⊃ ∏∈⊃  ∧ √⊃   ∏ ℑ ⊂ 

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

⊄⊃ ∈⊕⊆ℑ  ⊃ ℘ ⊕ ∇∏ ℑ  ⊃ ∉∈ ⊃ ⊆⊃ ⊂ℑ  ∉ ∞∇∈ ���� ℘ ℑ∈ ℜ ⊕ 

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

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

� .�  Χοµ πλεµεντεδ φορχεσ ατ φλεξιβλε βουνδ2 
αριεσ 

″ ⊕⋅ ⊃  ⊃ ∈∩ ∞∇∈���� ℜ∧  ⊕∠ℑ  ℑ  ⊃ ∈∩ ∪⊕ ∈∉ 2 
⊆ℑ ⊂ ∅∉ ℘ ⊕ ℑ ⊃ ∈ ⊕  ∈ℑ ⊂ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  { Φ ι } ℑ∈⊗ ∪⊕ 

∈∉⊆ℑ ⊂∅∉ ℘ ⊕ ℑ ∅ ⊂⊕¬ ⊃ ℜ ⊂⊕ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  { Φ φλ } ,  ∪⊕ 

  ℑ  ⊃ ℘⊕∇∏ ℑ  ⊃ ∉∈  ∧  ⊕⊆ ℜ ⊕ ℘ ∉⊆⊕  

[ Κ φλ Κ 
ι 
 ] 

Ν φλ 

Ν ι 
� 

Φ φλ 

Φ ι 
� � (�) 

⋅∪⊕  ⊕  { Ν φλ } )  ∏ℜ 2√⊕ ℘  ∉ ∪ℑ ℘ ∉∈ ⊃   ∉∅ ∪⊕ 

∈∉⊆ℑ ⊂∅∉ ℘ ⊕ ℑ  ∅ ⊂⊕¬ ⊃ ℜ ⊂⊕ℜ∉∏∈⊗ ℑ  ⊃ ⊕ �{ Ν ι } )  ∏ℜ 2 
√⊕ ℘  ∉ ∪ℑ ℘ ∉∈ ⊃   ∉∅ ∪⊕∈∉⊆ℑ ⊂∅∉ ℘ ⊕ ℑ  ⊃ ∈ ⊕  2 

∈ℑ ⊂ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ �[ Κ φλ ] , [ Κ 
ι 
 ] )  ⋅∉ ∏ℜ 2⊆ℑ   ⊃ ℘ ⊕  

∉∅   ℑ  ⊃ ℘ ⊆ℑ   ⊃ ¬ [ Κ   ⊃ ∈⊗∏ ℘ ⊕⊗ ℜ ∧  ⊕ 2ℑ   ℑ∈∩ ⊃ ∈∩ 
√⊕ ℘  ∉{ Ν} � 

♥⊃ ∉ℜ√⊃ ∉∏  ∪ℑ  ∪⊕∅ ⊂⊕¬ ⊃ ℜ ⊂⊕ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ ∉∅ 

 ⊂∉∠ ⊕ℑ  ⊕∅  ⊕ ⊕∅  ∉⊆ ⊂∉ℑ⊗ ⊃ ∈∩� ∪⊕℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ∈∉ 2 
⊆ℑ ⊂∅∉ ℘ ⊕ ℑ ∅ ⊂⊕¬ ⊃ ℜ ⊂⊕ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ { Ν φλ ⇑ ℑ  ⊕∅ ⊃ ℘  ⊃ 2 
 ⊃ ∉∏  ℑ∈⊗ ℘ ℑ∈ ℜ ⊕ ℘ ∉∈ ⊃ ⊗ ⊕  ⊕⊗ ℑ  ℘ ∉⊆∠ ⊂⊕⊆⊕∈ ⊕⊗ 

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

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

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

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

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

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

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

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

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

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

4  ΧΑΛΧΥΛΑΤΙΟΝ ΟΦ ΦΑΧΤΟΡ ΟΦ ΣΑΦΕΤΨ 

ƒ ∉⊆ ∞∇∈ ����⊃  ⊃ ⊄∈∉⋅∈ ∪ℑ   ∪⊕∈∉⊆ℑ ⊂ 

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

 ∪⊕ ⊂∉∠ ⊕�♥∅ ∪⊕ ⊕  ∏ ⊂  ℑ∈⊃ ⊂ℑ  ∩ ⊕ �⊕ ∇∏ ℑ ⊂ ∉ ∉ 

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

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

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

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

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

Φ  = Σ ℘ / Σ ℘ ℑ ⊂ (�) 

Φ ιγ .1  ƒ⊂⊕¬ ⊃ ℜ ⊂⊕ℜ∉∏∈⊗ ℑ  ∧ ∉∅ ⊂∉∠ ⊕ 

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



⋅∪⊕  ⊕ Σ ℘ ) ℘  ⊃  ⊃ ℘ ℑ ⊂  ∪⊕ ℑ    ⊕  � Σ ℘ ℑ ⊂ ) ℘ ℑ ⊂℘ ∏ ⊂ℑ  2 
⊃ ∈∩ ∪⊕ ℑ    ⊕  � 

×∪ ⊃ ⊗ ⊕ ∅ ⊃ ∈⊃  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕⊕¬ ⊕∈⊗ ⊕⊗ ∉ ⊕ √ℑ ⊂∏ ℑ  ⊕ 

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

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

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

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

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

 ∪⊕ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∉∅ ℑ∈∧ ⊕ ⊂⊕⊆⊕∈� ƒ ∉⊆   ℑ  ⊃ ℘ 

ℑ∈ℑ ⊂∧ ⊃ �∞∇∈ ���� ℘ ℑ∈ ℜ ⊕⊕¬∠  ⊕   ⊕⊗ ⋅⊃  ∪∅ ℑ ℘  ∉ 

∉∅∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗℘ ∉∪⊕  ⊃ ∉∈ � 

[ Κ φλ (φ) , Κ 
ι 
 (φ)] 

Ν φλ 

Ν ι 
� 

Φ φλ (χ) 

Φ ι (χ) 

3 

� � (�) 

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

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

ℑ⋅ℑ∧ �∞∇∈ ���� ⋅⊃ ⊂ ⊂ ℜ ⊕ ℘ ∉⊆⊕ 

{ Ν φλ } � � (�) 

[ Κ ι  ] 
3 { Ν ι } 3 � { Φ ι } 3 � � (��) 

⋅∪⊕  ⊕ 3 ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪⊕ ⊆ℑ   ⊃ ¬ ∉√⊕ ℘  ∉∅∉⊆⊕⊗ 

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

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

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

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

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

[ Κ ι  (φ℘ ℑ ⊂ )] 
3 { Ν ι } 3 � { Φ ι (χ ℘ ℑ ⊂ )} 

3 � � (��) 

ƒ ∉⊆  ∪⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈� { Ν ι } 3 , φ℘ ℑ ⊂ ℑ∈⊗ χ ℘ ℑ ⊂ � 
⋅∪ ⊃ ℘ ∪ ℑ  ⊃  ∅∧ ∞∇∈ � ��� ℑ∈⊗⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∉∅ ℑ∈∧ 

⊕ ⊂⊕⊆⊕∈ �℘ ℑ∈ ℜ ⊕  ∉ ⊂√⊕⊗� ƒ ∉⊆ ∞∇∈ � ��� � ∪⊕ 

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

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

Φ  = χ/ χ ℘ ℑ ⊂ (��) 

Φ  = φ/ φ℘ ℑ ⊂ (��) 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩ ∞∇∈����� ℑ∈⊗ ���� ⊃ ∈ ∉ 

���� � ∪⊕  ⊕⊃  

[ Κ ι  ( φ/ Φ  )] 
3 { Ν ι } 3 � { Φ ι (χ/ Φ  )} 

3 � � (��) 

ƒ ∉⊆ ⊂ ⊃⊆⊃ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ ∞∇∈ � ��� � ⊃ ⊃  

⊄∈∉⋅∈ ∪ℑ ⊕ ⊂⊕⊆⊕∈ ⊃ ∈ [ Κ ι  (φ/ Φ  )] 
3 ℑ  ⊕ℑ⊂ ⊃ ∈2 

⊕ ℑ ∅∏∈℘  ⊃ ∉∈ ∉∅�/ Φ  ,  ∉ ∪ℑ ∞∇∈ ����� ℘ ℑ∈ ℜ ⊕ 

 ⊃ ⊆∠ ⊂ ⊃ ∅ ⊃ ⊕⊗ℑ  

[ Κ ι  ] 
� Ν ι 

�/ Φ  
� { Φ ι (�/ Φ  )} 

3 � � (��) 

″ ⊕⋅ ⊃  ⊃ ∈∩ ∞∇∈ ����� ⊃ ∈ ℑ∈ ⊃  ⊕  ℑ  ⊃ √⊕∅∉⊆ � 

 ∪⊕  ⊕⊃  

[ Κ ι  ] 
� Ν ι 

�/ Φ  

3 

ϕ 

� { Φ(�/ Φ  )} 
3 
ϕ� � � � (��) 

⋅∪⊕  ⊕ ( Φ  ) ϕ ℑ∈⊗( Φ  ) ϕ−� ℑ  ⊕ ∪⊕∅ℑ ℘  ∉∉∅ ℑ ∅⊕ 2 
 ∧ ∉∅ ∪⊕ ϕ  ∪ℑ∈⊗�ϕ� �� ∪⊃  ⊕  ℑ  ⊃ √⊕  ⊕∠ ⊕  ∠⊕ ℘ 2 
 ⊃ √⊕ ⊂∧ � ϒ ∪⊕  ℑ  ∉∅ℑ∈ℑ ⊂∧ ⊃ ∠  ∉℘ ⊕  � ∪ℑ ⊃ ϕ 

= � , ℑ∈⊃ ∈⊃  ⊃ ℑ ⊂ √ℑ ⊂∏ ⊕∉∅∅ℑ ℘  ∉∉∅ ℑ ∅ ⊕  ∧ ∪ℑ  ∉ ℜ ⊕ 

∩ ⊃ √⊕∈ � ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ √ℑ ⊂∏ ⊕℘ ℑ∈ ℜ ⊕� ⊃ ∈ ℘ ∉∈√⊕∈⊃ ⊕∈℘ ⊕� 

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

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

ℑ∈⊗ ∪⊕(ϕ� �� ∪⊃  ⊕  ℑ  ⊃ √⊕  ⊕∠ ℑ  ⊃  ∅ ⊃ ⊕ � 

( Φ  ) ϕ − ( Φ  ) ϕ−� 
( Φ  ) ϕ 

[ Ε (��) 

×∪⊕( Φ  ) ϕ ⋅⊃ ⊂ ⊂ℜ ⊕⊇ ∏    ∪⊕∅ℑ ℘  ∉∉∅ ℑ ∅ ⊕  ∧ ∉∅ 

 ∪⊕ ⊂∉∠ ⊕ℜ ⊕ ⊃ ∈∩ ⊕ ℑ  ℘ ∪⊕⊗� 

5  ΝΥΜΕΡΙΧΑΛ ΕΞΑΜΠΛΕΣ 

� .�  Σιµ πλε χασε 
↓∈ ℑℜ ∉√⊕ ⊆⊕∈ ⊃ ∉∈⊕⊗ ∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕� ℑ  ⊕ ⊂ℑ  ⊕⊗ 

℘ ∉⊆∠∏  ⊕  ∠  ∉∩  ℑ⊆ ∉∅ ⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊕ ⊂⊕⊆⊕∈ 

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

⋅⊃  ∪ ∪⊕∠  ∉∩  ℑ⊆ � ⁄∏ ⊕ ∉ ∩ ⊕ ∉⊆⊕   ∧  ∧⊆⊆⊕   ∧ � 

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

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

×ℑℜ ⊂⊕� � 

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

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

� .�  Σενσ ιτιϖ ιτψ αναλψσ ισ φορ διφφερεντ παραµε2 
τερσ 

×∪⊕ �⁄ ⊄⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊕ ⊂⊕⊆⊕∈∠  ∉∩  ℑ⊆ ⋅ℑ  

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

Ταβλε 1  ″ ⊕  ∏ ⊂  ∉∅�⁄ ⊂∉∠⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃  

ϒ∏  ∪ ∉ ∞⊂⊕⊆⊕ ∈ 
χ� 
↑ °ℑ 

Χ� 
� ↑ °ℑ#⊆ � � � φ χ/ (Χ♦� Φ  

×∪ ⊃  

∠ ℑ∠ ⊕  
� � � ��� � � � �� � � ��� � � ��� � � �� 

� � � ��� � � � �� � � ��� � � ��� � � �� 

� � � ��� � � � �� � � ��� � � ��� � � �� 

← ⊕  ∪ ℘ ∪ ⊃ ∈2 
 ⊄∧ 

≈� � � ��� � � �� 

# � � � # ∂ ∉ ⊂1�  λ 1�   �⁄ ⊂∉∠ ⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃ ⋅⊃  ∪ ⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂⊕ ⊂⊕⊆⊕∈ ⊕ ℘ ∪∈⊃ ∇∏ ⊕



Φ ιγ .2  �⁄ ⊂∉∠ ⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃  ⊆∉⊗ ⊕ ⊂ 

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

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

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

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

 ℑ ∅ ⊕  ∧ � Φ  � ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕ � � ×ℑℜ ⊂⊕ � 

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

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

⊄⊕ ⊕ ∠℘ ∉∈  ℑ∈ � 

Ταβλε 2  ƒℑ℘  ∉ ∉∅ ℑ ∅ ⊕  ∧ ∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

℘ ∉∪⊕  ⊃ ∉∈� φ � � � � � Χ� � � ��� ↑ °ℑ�⊆� 

χ� 
↑ °ℑ 

� � ��� � � ��� � � ��� � � ��� � � ��� 

Φ  � � ��� � � ��� � � ��� � � ��� � � ��� 

Ταβλε 3  ƒℑ℘  ∉ ∉∅ ℑ ∅ ⊕  ∧ ∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

∏∈⊃ ⋅⊕ ⊃ ∩∪  �χ � � � ��� ↑ °ℑ� φ � � � ��� 

Χ � 
� ↑ °ℑ#⊆ � � � 

� � �� � � �� � � �� � � �� � � �� 

Φ  � � ��� � � ��� � � ��� � � ��� � � ��� 

ƒ ∉⊆ ×ℑℜ ⊂⊕� ℑ∈⊗ ×ℑℜ ⊂⊕� �⊃  ⊃  ∪∉⋅∈ ∪ℑ  

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

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

⋅⊕ ⊃ ∩∪ ∉∅ ∪⊕ ⊂∉∠ ⊕� 

6  ΧΟΝΧΛΥΣΙΟΝ 

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

Φ ιγ .3  �2⁄ ⊂∉∠ ⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃  ⊆∉⊗ ⊕ ⊂ 

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

∉ℜ ⊇ ⊕ ℘ ∅∏∈℘  ⊃ ∉∈ �⊄ ⊃ ∈⊕⊆ℑ  ⊃ ℘ ℑ ⊂⊕ ⊂⊕⊆⊕∈⊆⊕  ∪∉⊗℘ ℑ∈ 

ℜ ⊕⊕¬ ⊕∈⊗ ⊕⊗ ∉ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ ℑ∈ℑ ⊂∧∨⊕ ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ 

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

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

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  ↔ ⊕ ⊕ ⊗⋅⊕ ⊂ ⊂ ↑ ♠� ″ ∪⊕ ∉ ⊂∉∩ ∧ ℑ∈⊗ ≥∉ ⊃ ⊂ ↑⊕ ℘ ∪ ℑ∈⊃ ℘ � ∞∈∩ 2 
⊂ℑ∈⊗� ∞⊂ ⊕ √⊃ ⊕  ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ≥℘ ⊃ ⊕ ∈℘ ⊕ °∏ℜ ⊂ ⊃  ∪⊕   ←× ⁄� 

���� � 

�  ♣∏  ⊆ℑ∈∈ ° �♥∈ �° ∉℘� ∪♥∈≤∉∈∅∉∈ → ∏⊆ ↑⊕ ℘ ∪♥∈ 

♣⊕ ∉⊆⊕ ℘ ∪�′⊗� � ∞⊗⊆∉∈ ∉∈ ����� � 

�  ♣∏  ⊆ℑ∈∈ ° � ♥∈ � ° ∉℘ ⁄⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ƒℑ ⊃ ⊂∏  ⊕ ∉ ∅ 

♣ ℑ∈∏ ⊂ℑ  ↑ ℑ  ⊕  ⊃ ℑ ⊂�⁄⊕ ⊂ ∅  ����� � 

�  ♣∏  ⊆ℑ∈∈ ° �′ℑ∏ ⊃ ∈∩ ⊕ ∈⊃ ⊕ ∏ ����� ��� ���� � ��� � 

�  ← ⊕  ∪ ℘ ∪ ⊃ ∈ ⊄∧ ⁄�′ℑ⊄⊕ ″ ℑ∈⊗≥⊃ ⊂√⊕  ↑ �♥∈♠∅ ∉→ ∏ 2 
⊆⊕  ⊃ ℘ ℑ ⊂ ↑ ⊕  ∪∉⊗ ⊃ ∈ ♣⊕ ∉⊆⊕ ℘ ∪ ℑ∈⊃ ℘ � ���� � � � ��� � 

��� � 

�  ÷⊃ ℑ ≠ ℑ∈⊗ ÷⊃ ∉∈ ≤ � ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ″ ∉℘ ⊄ ↑⊕ ℘ ∪ ℑ∈2 
⊃ ℘ ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ����� ���� 

� ��� � 

(Εδιτεδ βψ Ηε Ξυεφενγ) 

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


