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

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

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

Κεψ ωορδσ   ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩ √⊃ ℜ  ℑ  ⊃ ∉∈    ℑℜ ⊃ ⊂ ⊃  ∧  ∠  ∉℘ ⊕  ℘ ∉∈  ∉ ⊂ 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

″ ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩⊃ ℑ∈ ⊃⊆∠∉  ℑ∈⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉2 

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

δ �� ∗ ��� ⊆ ⊆  ⊃ ∈∩ ∠ℑ    ∉∅ ⊗ ⊃ ∅ ∅⊕  ⊕∈ ⊆ℑ  ⊕  ⊃ 2 

ℑ ⊂ ≈� � � � × ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈⊃ ∈  ∪⊕  ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉2 

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

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

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

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

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

∠∉⋅⊕   ℑ∈⊆⊃   ⊃ ∉∈  ∪ℑ ∅ ℜ  ⊕ ℑ⊄ ≈� � ♦∉⋅  ∉ ∠  ⊕ 2 

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

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

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

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

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

 ∪∏ ∈∉  ⊕ ℑ  ∉∈ℑℜ ⊂⊕ ⊕¬∠ ⊂ℑ∈ℑ  ⊃ ∉∈℘ ℑ∈ ℜ ⊕  ∏∠∠ ⊂ ⊃ ⊕⊗ 

∅∉⊃  √⊃ ℜ  ℑ  ⊃ ∉∈ ∠∪⊕∈∉⊆⊕∈ℑ�ℑ∈⊗⊃  ⊃ ∈⊕ ⊕⊗ ⊂⊕   ∉ 

 ℑ∧ ∪∉⋅  ∉ ∠  ⊕⊗ ⊃ ℘ ℑ∈⊗ ℘ ∉∈  ∉ ⊂  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈� 

× ∪⊕√⊃ ℜ  ℑ  ⊃ ∉∈⊃ ∈  ∪⊕  ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  ℑ  ⊕ ℑ ∅ 2 

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

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

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

 ⊕  ⊃   ⊃ ℘  ≈� �� � ′ℑ  ⊕⊗ ∉∈  ∪⊕⊂ ⊃ ∈⊕ ℑ ℑ∈⊗ ∈∉∈2⊂ ⊃ ∈⊕ ℑ  

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

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

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

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

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

 ⊃ ∈∩ � 

2  ς ΙΒΡ ΑΤΙΟΝΣ ΙΝ ΡΙΝΓ Ρ ΟΛΛΙΝΓ , 
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×ℑ⊄⊕ ℑ √⊕   ⊃ ℘ ℑ ⊂ ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩ ⊆⊃ ⊂ ⊂ ℑ ℑ∈ ⊕¬ℑ⊆2 

∠ ⊂⊕�  ∪⊕  ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ⊃   ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � × ∪⊕ 

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ⊆ℑ⊄⊕  ∉ ℑ  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆∉√⊕⊆⊕∈ 

ℑ∈⊗  ⊕ ℘  ⊃ ⊂ ⊃ ∈⊕ ℑ ∅ ⊕ ⊕⊗ ⊆∉√⊕⊆⊕∈� ⋅∪ ⊃ ⊂⊕  ∪⊕ ℘ ∉ ⊕ 

 ∉ ⊂ ⊂⊕ ⊃ ℑ∈ ⊃ ⊗ ⊂⊕  ∉ ⊂ ⊂⊕  ⋅⊃  ∪  ∪⊕ ∪ℑ ∅ ⊂ ⊃ ∈⊕∅ ⊃ ¬⊕⊗� 

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

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

∈⊕ ⋅∪ ⊃ ⊂⊕⊃  ⊗ ⊃ ℑ⊆⊕  ⊕ ∩⊕  ⊂ℑ  ∩⊕ ℑ∈⊗⊂ℑ  ∩⊕ �ℑ∈⊗ 

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

 ⊕ ℘  ⊃ ∉∈  ∪ℑ∠⊕ ℑ∈⊗ ∩⊕ ∉⊆⊕   ⊃ ℘ ⊗ ⊃⊆⊕∈ ⊃ ∉∈� ♥∈  ∪⊕
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≠ ″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∏ ∩�� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ↓℘  �� �����



Φ ιγ .1  °∪∧ ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉∅ ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ 

  ℑℜ ⊂⊕ ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕   ⋅⊃  ∪∉∏ √⊃ ℜ  ℑ  ⊃ ∉∈� ∪⊕⊕¬2 

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

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

 ⊃ ∩∪  2∪ℑ∈⊗ ⊕⊗ ϒ ℘ ∪ ⊃⊆⊕⊗ ⊕ χ ∠ ⊃  ℑ ⊂ ≈� �♥∈ ⊕ ℑ ℘ ∪  ⊕√2 

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

∈ℑ ⊂ ℑ∈⊗⊃ ∈ ⊕  ∈ℑ ⊂  ∏  ∅ ℑ℘ ⊕ ℑ  ⊕ Σ �� ℑ∈⊗ Σ ��  ⊕  ∠ ⊕ ℘ 2 

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

 ⊃ ∈∩ ∠ ⊕  ⊕√∉ ⊂∏  ⊃ ∉∈ � Σ � . • ∪⊕∈  ∪⊕  ⊕ ∉℘ ℘ ∏   √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕  ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  � ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ 

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

∅∉⊆ ⊂ ⊃ ∈⊕  ⋅∪ ⊃ ℘ ∪∅ ⊂∏ ℘  ∏ ℑ  ⊕ℑ ⊂∉∈∩ ∪⊕ ϒ ℘ ∪ ⊃ ⊆⊕⊗ ⊕ χ 

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

 ⊃ ∈∩ ∠ ⊕  ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅ ∉ ⊂ ⊂ ⊃ ∈∩⊃  

Σ(τ) = Σ � (τ) + Σ � (τ) (�) 

⋅∪⊕  ⊕ Σ � (τ) ℑ∈⊗ Σ � (τ) ℑ  ⊕ ∪⊕⊃ ∈  ℑ∈ ℑ∈⊕ ∉∏  

∅ ⊕ ⊕⊗ ℑ⊆∉∏∈  ∠ ⊕  ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅  ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ ℑ∈⊗ 

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

♥∅ ∪⊕⊕¬ ⊕  ∈ℑ ⊂ ∉∏  ⊂ ⊃ ∈⊕ ∉∅  ∪⊕  ⊃ ∈∩ ℑ  ∪∉⋅∈ 

⊃ ∈ ƒ⊃ ∩�� ⊃  ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗� ∪⊕∈  ∪⊕ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ √⊃ ⊕⋅ 

∉∅ ϒ ℘ ∪ ⊃ ⊆⊕⊗ ⊕ χ   ∠ ⊃  ℑ ⊂ ⊃ ∈   ⊕ ℑ⊗ ∧  ∉ ⊂ ⊂ ⊃ ∈∩ ⊃  ℑ 

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

⋅ℑ√⊕ ∅∉⊆ ⊂ ⊃ ∈⊕⊃ ∈ √⊃ ℜ  ℑ  ⊃ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩⊃   ⊃ ⊂ ⊂ ℑ ⋅ℑ√⊕ 2 

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

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

 ∪ℑ  ∪⊕⊗ ⊃   ℑ∈℘ ⊕ℜ ⊕  ⋅⊕ ⊕∈  ⋅∉ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗⊕¬ ⊕  ∈ℑ ⊂ 

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

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

⊕� 

Σ � (τ) = ξ � (τ) − ψ � (τ) (�) 

⋅∪⊕  ⊕  ξ � (τ) ℑ∈⊗ ψ � (τ) ℑ  ⊕  ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ ∉∏  2 

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

⊂∏  ⊃ ∉∈�  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � ♥∅  ∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂   ℑ  ⊕ ℜ ⊕ 2 

 ⋅⊕ ⊕∈   ⊕ ℑ⊗∧ ℑ∈⊗ ∏∈  ⊕ ℑ⊗ ∧  ∉ ⊂ ⊂ ⊃ ∈∩ ⊃    ∏⊗ ⊃ ⊕⊗� 

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

⊆∉⊆⊕∈ ⊃ ℑ ∠⊕   ⊃   ⊕∈∪ℑ ⊆∉∈⊃ ℘ ⋅ℑ√⊕ ≈� �� � ϒ 2 

 ∏⊆⊕  ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ ∉∏  ⊂ ⊃ ∈⊕ ∉∅  ∪ ⊃   ⊕√∉ ⊂∏  ⊃ ∉∈ 

 ∉ ⊂ ⊂ ⊃ ∈∩ 

Φ ιγ .2  ⁄⊕ √⊕ ⊂∉∠⊕⊗ √⊃ ⊕⋅ ∉∅ ⊕¬ ⊕  ∈ℑ ⊂ 

∉∏  ⊂ ⊃ ∈⊕∉∅ ⊃ ∈∩ 

ξ � (τ) = α �� ℘ ∉Ξ � τ (�) 

⋅∪⊕  ⊕  α �� ℑ∈⊗ Ξ � ℑ  ⊕  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ 

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

℘ ∏  √⊕∉∅ ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂  ⊃ ∈∩ ∉∏  ⊂ ⊃ ∈⊕� ← ⊕  Τ ℜ ⊕ ∪⊕ 

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

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



 ∪⊕∈  ∪⊕⊕¬ ⊕  ∈ℑ ⊂  ⊃ ∈∩ ∉∏  ⊂ ⊃ ∈⊕ ∉∅  ∪⊕⊂ℑ   ⊕√∉ ⊂∏ 2 

 ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕  ⊃ √⊕⊗ ℜ∧ 

ψ � (τ) = ξ � (τ − Τ) − Σ �� 

= α �� ℘ ∉ ( Ξ � τ − Ξ � Τ) − Σ �� (�) 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈��� ℑ∈⊗ ��� ⊃ ∈ ∉ ⊕ 2 

∇∏ ℑ  ⊃ ∉∈ ��� ℑ∈⊗ ⊕ ℑ   ℑ∈∩ ⊃ ∈∩ ∧⊃ ⊕ ⊂⊗  

Σ � (τ) = Σ �� + Α � ξ � (τ) + ( Β � / Ξ � ) ⇔ξ � (τ) 

(�) 

⋅∪⊕  ⊕ Α � = � − ℘ ∉Ξ � Τ , Β =  ⊃ ∈ Ξ � Τ , ℑ∈⊗ 
⇔ξ � = − Ξ � α ��  ⊃ ∈ Ξτ . 

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

 ⊃ ∉∈ ∉∅  ∪⊕⊃ ∈ ⊕  ∈ℑ ⊂  ⊃ ∈∩  ∏  ∅ℑ ℘ ⊕� Σ � (τ) , ℘ ℑ∈ ℜ ⊕ 

∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ ∧  ⊃⊆⊃ ⊂ℑ ℑ∈ℑ ⊂∧ ⊃ �∈ℑ⊆⊕ ⊂∧ 
Σ � (τ) = Σ �� + Α � ξ � (τ) + ( Β � / Ξ � ) ⇔ξ � (τ) 

(�) 

⋅∪⊕  ⊕ Α � = � − ℘ ∉Ξ � Τ , Β � =  ⊃ ∈ Ξ � Τ , ξ � 

= α �� ℘ ∉Ξ � τ , ℑ∈⊗ ⇔ξ � = − Ξ � α ��  ⊃ ∈ Ξ � τ . 

′⊕ ℘ ℑ∏  ⊕  ∪⊕ ⋅ℑ√⊕ ∅∉⊆ ⊂ ⊃ ∈⊕ ∉∅  ∪⊕ ⊕¬ ⊕  ∈ℑ ⊂ 

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

⊆∏ ⊂  ℑ∈⊕ ∉∏  ⊂∧ ℜ ∧  ∪⊕∅ ⊕ ⊕⊗ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ⊗  ⊃ √⊕∈ 

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

℘ ℑ∈ ℜ ⊕℘ ∉∈ ⊃ ⊗ ⊕  ⊕⊗⊕ ∇∏ ℑ ⊂� ∪∏  
Ξ � = Ξ � = Ξ 

Α � = Α � = Α = � − ℘ ∉ΞΤ 

Β � = Β � = Β � =  ⊃ ∈ ΞΤ 

(�) 

≥∏ ℜ   ⊃  ∏  ⊃ ∈∩ ⊕ ∇∏ ℑ  ⊃ ∉∈��� ∗ ��� ⊃ ∈ ∉ ⊕ ∇∏ ℑ 2 

 ⊃ ∉∈ ��� ℑ∈⊗  ⊕ ℑ   ℑ∈∩ ⊃ ∈∩ ∧⊃ ⊕ ⊂⊗  ∪⊕ ∉ ℑ ⊂ ⊃ ∈  ℑ∈2 

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

⊂∏  ⊃ ∉∈ �⊃�⊕� 

Σ(τ) = Σ � + Αξ(τ) + ( Β/ Ξ) ⇔ξ(τ) (�) 

⋅∪⊕  ⊕ Σ � = Σ �� + Σ �� , ξ(τ) = α � ℘ ∉Ξτ , ℑ∈⊗ 
⇔ξ(τ) = − Ξα �  ⊃ ∈ Ξτ . ♦⊕  ⊕ α � = α �� + α �� . 

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

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

 ∪⊕ℑ√⊕  ℑ ∩ ⊕ √ℑ ⊂∏ ⊕⊃  

∃ Σ(τ) = Σ(τ) − Σ � 

= Αξ(τ) + ( Β/ Ξ) ⇔ξ(τ) (�) 

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

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

 ∪⊕ ⊃ ∩ ⊃ ⊗ ⊃  ∧ ∉∅ ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ ⊃ ∈  ∪⊕∅ ⊕ ⊕⊗ ⊃ ∈∩ ⊗ ⊃ 2 

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

 ∉ ⊂ ⊂⊕  ⋅⊃  ∪ ∪⊕ ∪ℑ ∅  ⊂ ⊃ ∈⊕∅ ⊃ ¬⊕⊗�ℑ ℑ ⊕  ∏ ⊂   ∪⊕√⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ⊃ ∈  ∪⊕  ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  ⊃  ⊆ℑ ⊃ ∈⊂∧  ∪⊕ 

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

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

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

 ⊃ ∉∈ ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉  ∪⊕ √⊃ ℜ  ℑ 2 

 ⊃ ∉∈  ∪⊕ ∉ ∧ 
≈�� � ∪⊕ ⊗ ∧∈ℑ⊆⊃ ℘ ℑ ⊂ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ 

⊃ ∈  ∪⊕ ⊃ ∈∩  ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  ⊃  

µ & ξ(τ) + χ ⇔ξ(τ) + κξ(τ) = − ∃ Φ(τ) 

(��) 

⋅∪⊕  ⊕  Φ(τ) ⊃  ∪⊕  ∉ ⊂ ⊂ ⊃ ∈∩ ∅∉ ℘ ⊕ ℑ℘  ⊕⊗ ∉∈  ∪⊕ 

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ � ξ(τ) ⊃   ∪⊕ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈∉∅  ∪⊕ 

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ⋅⊃  ∪  ⊕  ∠ ⊕ ℘  ⊃ √⊕  ∉  ∪⊕ ⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆ 

∠∉ ⊃ ∈⋅∪ ⊃ ℘ ∪ ⊃ ∉∈  ∪⊕ ϒ ℘ ∪ ⊃ ⊆⊕⊗ ⊕ χ ∠ ⊃  ℑ ⊂ ⊃ ∈  ∪⊕ 

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

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

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  � �χ⊃  ∪⊕∅ ⊕ ⊕⊗ ⊆∉√⊕⊆⊕∈⊗ ℑ⊆∠ ⊃ ∈∩� 

κ⊃  ∪⊕ ⊃ ∩ ⊃ ⊗ ⊃  ∧ ⊃ ∈  ∪⊕∅ ⊕ ⊕⊗ ⊃ ∈∩ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ �∃ Φ(τ) 

⊃   ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊃ ∈  ℑ∈ ℑ∈⊕ ∉∏  

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

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

3  Τ Ω Ο ΚΙΝ∆Σ ΟΦ ς ΙΒΡ ΑΤΙΟΝ ΙΝ ΡΙΝΓ 

Ρ ΟΛΛΙΝΓ 

� .�  Λινεαρ ϖ ιβρατιον 

• ∪⊕∈  ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ⊗ ∉⊕  ∈∉ √⊃ ℜ  ℑ  ⊕ 

ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� ∪⊕⊃ ∈  ℑ∈ ℑ∈⊕ ∉∏  

∅⊕ ⊕⊗ ℑ⊆∉∏∈∠ ⊕  ⊕ √∉ ⊂∏  ⊃ ∉∈ ⊃  ∈∉∨⊕  ∉ �  ∪⊕ √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ℜ ⊕ ⊂∉∈∩  ∉ ⊆ℑ ⊂ ⊂ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕√⊃ ℜ  ℑ  ⊃ ∉∈ � ϒ℘ 2 

℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ ∩ ⊕ ∉⊆⊕   ⊃ ℘ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ Σ(τ) ∴ � , 

 ∏ ℜ   ⊃  ∏  ⊃ ∈∩⊃  ⊃ ∈ ∉ ⊕ ∇∏ ℑ  ⊃ ∉∈ ��� ℑ∈⊗ ⊕ ℑ   ℑ∈∩ ⊃ ∈∩ 

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

√⊃ ℜ  ℑ  ⊕ℑ⋅ℑ ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� 

α � [ α ℘  = 
Σ � 

� |  ⊃ ∈( ΞΤ/ �) | 
(��) 

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

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ⋅⊃ ⊂ ⊂ ∈∉√⊃ ℜ  ℑ  ⊕ ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ 

⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� ∪∏  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ∏∈⊗ ⊕  ∪ ⊃ ℘ ∉∈⊗ ⊃ 2 

 ⊃ ∉∈ ⊃ ⊆ℑ ⊂ ⊂ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕√⊃ ℜ  ℑ  ⊃ ∉∈ ℑ∈⊗⊃ ℘ ℑ∈ ℜ ⊕⊗ ⊕ 2 

 ℘  ⊃ ℜ ⊕⊗ ℜ∧  ∪⊕⊂ ⊃ ∈⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈  ∪⊕ ∉ ∧ �♥⊆ℑ∧ ℜ ⊕ 

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

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

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

∈ℑ⊆⊕ ⊂∧

∃ Φ(τ) = βκ  ∃ Σ(τ) (��) 

⋅∪⊕  ⊕ β ⊃  ∪⊕ ℑ¬ ⊃ ℑ ⊂  ⊃ ∨⊕ ∉∅ ∪⊕  ⊃ ∈∩� κ  ⊃  ∪⊕ 

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

∠  ∉℘ ⊕  � ⋅∪ ⊃ ℘ ∪  ⊕∠  ⊕  ⊕∈   ∪⊕ ⊃ ∈℘  ⊕⊆⊕∈ ∉∅ 

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

≥∏ℜ   ⊃  ∏  ⊃ ∈∩ ⊕ ∇∏ ℑ  ⊃ ∉∈��� ℑ∈⊗���� ⊃ ∈ ∉ ⊕ 2 

∇∏ ℑ  ⊃ ∉∈ ���� ∩ ⊃ √⊕  ∪⊕⊆ℑ ⊂ ⊂ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕⊂ ⊃ ∈⊕ ℑ √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈  ∪ℑ  ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ⊗ ∉⊕  ∈∉ 

√⊃ ℜ  ℑ  ⊕ℑ⋅ℑ ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� 

# � � � # ∂ ∉ ⊂1�  λ 1�       ∂⊃ ℜ  ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈  ∉ ⊂⊃ ∈  ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  



µ & ξ(τ) + (χ + βκ  Β/ Ξ) ⇔ξ(τ) +

 ( κ + βκ  Α) ξ(τ) = � (��) 

× ∪⊕ ℑℜ∉√⊕ ⊕ ∇∏ ℑ  ⊃ ∉∈ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ∪⊕ ⊂ ⊃ ∈⊕ ℑ √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  ∈∉√⊃ ℜ  ℑ  ⊃ ∈∩ ℑ⋅ℑ ∧ 

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

∅  ⊕ ⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅  ⊃ ∈∩ ⊂⊕ ⊗ ⊕ ∩  ⊕ ⊕ ∉∅ ∅  ⊕ ⊕⊗ ∉⊆  ∧ 2 

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

ℑ⊆∉∏∈ � ∃ Σ(τ) , ⊃  ⊇ ∉ ⊃ ∈ ⊂∧ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ∧  ∪⊕ 

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

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

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

∠ ⊂ℑ ℘ ⊕⊆⊕∈ ⊗ ⊕ ⊂ℑ ∧ ∅ ⊕ ⊕⊗ℜ ℑ℘ ⊄ �  ∪∏  ∠  ∉⊗∏ ℘ ⊃ ∈∩  ∪⊕ 

√⊕ ⊂∉℘ ⊃  ∧ ∅ ⊕ ⊕⊗ℜ ℑ ℘ ⊄ ∅ℑ ℘  ∉ βκ  Β/ Ξ ℑ∈⊗  ∪⊕ ⊗ ⊃  2 

∠ ⊂ℑ ℘ ⊕⊆⊕∈ ∅⊕ ⊕⊗ℜ ℑ ℘ ⊄ ∅ℑ ℘  ∉ βκ  Α ⊃ ∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ 

���� �℘ ∪ℑ∈∩ ⊃ ∈∩ ∪⊕√⊃ ℜ  ℑ  ⊃ ∉∈ ⊗ ℑ⊆∠ ⊃ ∈∩ℑ∈⊗ ⊃ ∩ ⊃ ⊗ 2 

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

√⊃ ℜ  ℑ  ⊃ ∉∈ ℘ ∪ℑ  ℑ℘  ⊕  ⊃   ⊃ ℘  ∏∈⊗ ⊕  ∉⊆⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈� 

′⊕ ℘ ℑ∏  ⊕ Β =  ⊃ ∈ ΞΤ Ι [ − � , �] ,  ∪⊕  ⊕ ⊆ℑ∧ ∉℘ 2 

℘ ∏ ∈⊕ ∩ℑ  ⊃ √⊕ ⊗ ℑ⊆∠ ⊃ ∈∩⊃ ∈ ⊕∇∏ ℑ  ⊃ ∉∈ ���� � ϒ℘ ℘ ∉ ⊗ 2 

⊃ ∈∩  ∉  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈  ∪⊕ ∉ ∧ �  ∪⊕  ⊕ ⋅⊃ ⊂ ⊂ ℑ∠∠⊕ ℑ  

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

� .�  Νον2λινεαρ ϖ ιβρατιον 

• ∪⊕∈  ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ √⊃ ℜ  ℑ  ⊕ ℑ⋅ℑ∧ ∅  ∉⊆ 

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

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

∠  ∉℘ ⊕  ⊃  ⊗ ⊃  ℘ ∉∈ ⊃ ∈∏ ∉∏ � ℑ∈⊗  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ℜ ⊕ 2 

⊂∉∈∩  ∉ ⊂ℑ  ∩ ⊕ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ � ϒ ∪ ⊃  ⊆∉2 

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

α � > α ℘  = 
Σ � 

� |  ⊃ ∈( ΞΤ/ �) | 
(��) 

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

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

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

 ∪⊕ ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ℜ ∧  ∪⊕ ⊕ ⊂ℑ  ⊃ √⊕∩ ⊕ ∉2 

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

 ⊕ √∉ ⊂∏  ⊃ ∉∈ ℑ∈⊗ ⊕ √⊕  ℑ ⊂ ∠  ⊕ √⊃ ∉∏  ⊕√∉ ⊂∏  ⊃ ∉∈� 

← ⊕ ξ � (τ) ℜ ⊕ ∪⊕ ∉∏  ⊂ ⊃ ∈⊕ ∉∅  ∪⊕  ⊃ ∈∩ ∉∅  ∪ ⊃  

 ⊕ √∉ ⊂∏  ⊃ ∉∈ �ℑ∈⊗ 

ψ � (τ) = ⊆ℑ¬( ξ � (τ) , ξ � (τ) , , , ξ µ (τ)) 

(��) 

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

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

Σ(τ) = 
ξ � (τ) − ψ � (τ) , ξ � (τ) > ψ � (τ) 

� ,       ξ � (τ) [ ψ � (τ) 

(��) 

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

ℜ  ℑ  ⊃ ∉∈ �  ∪⊕ ⊗ ∧∈ℑ⊆⊃ ℘ ℑ ⊂ ⊃ ∈℘  ⊕⊆⊕∈ � ∃ Σ(τ) , ∉∅ 

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

⊂ ⊃ ∈⊕ ℑ ∅∏∈℘  ⊃ ∉∈ � ∞√⊕∈ ⊃ ∅ ∃ Φ(τ) = βκ  ∃ Σ(τ) ⊃  

 ℑ  ⊃  ∅ ⊃ ⊕⊗�  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈ ∉∅  ∪⊕  ⊃ ∈∩ 

 ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕   �⊕ ∇∏ ℑ  ⊃ ∉∈ ����� ⊃    ⊃ ⊂ ⊂ ℑ √⊕  ∧ 

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

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

∅∉ ℘ ⊕� ∃ Φ(τ) , ⊃  ∈∉∈2⊂ ⊃ ∈⊕ ℑ  ⊂∧  ⊕ ⊂ℑ  ⊕⊗  ∉  ∪⊕ √⊃ 2 

ℜ  ℑ  ⊃ ∉∈ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈ � ξ � (τ) . ϒ  ∏⊆⊃ ∈∩ ∪ℑ  ∪⊕ 

⊕ ∅ ∅ ⊕ ℘ ∉∅  ∪⊕ ∪ ⊃ ∩∪ 2∉ ⊗ ⊕  ∪ℑ ⊆∉∈⊃ ℘ ⋅ℑ√⊕  ∉∅  ∪⊕ 

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

∠  ∉℘ ⊕  ⊃ ∈⊕∩ ⊂ ⊃ ∩ ⊃ ℜ ⊂⊕�ℑ∈⊗∉∈⊂∧  ∪⊕∅ ⊃   ∪ℑ ⊆∉∈⊃ ℘ 

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

ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕∅ ⊃   ∪ℑ ⊆∉∈⊃ ℘∉∅ ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈ � ∪⊕ 

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

∅ ⊃   ∪ℑ ⊆∉∈⊃ ℘∉∅ ∪⊕⊕¬℘ ⊃  ⊃ ∈∩∅∉ ℘ ⊕∈⊕ ⊕⊗ ∉ ℜ ⊕⊃ ∈2 

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

∉∏  ⊂ ⊃ ∈⊕  �⊃�⊕� ∪⊕ ∏ ∠ ⊕  ⊃ ⊆∠∉ ⊕⊗℘ ∏  √⊕ ∉∅ ∪⊕⊃ ∈2 

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

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

⊃ ∈∩ √⊃ ℜ  ℑ  ⊃ ∉∈ ℑ  ⊕ℑ ∅∉ ⊂ ⊂∉⋅� 

ξ � (τ) = α � ℘ ∉Ξτ 

ξ � (τ) = α � ℘ ∉ ( Ξτ − ΞΤ) − Σ � 

σ 

ξ µ (τ) = α � ℘ ∉ ( Ξτ − µ ΞΤ) − µ Σ � 

(��) 

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

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

 ∉ ⊂ ⊂ ⊃ ∈∩ ⊕√∉ ⊂∏  ⊃ ∉∈� ∪⊕  ⊕⊃  

µ = ♥→×(� α � / Σ � + �) 

⋅∪⊕  ⊕  ♥→× ⊆⊕ ℑ∈⊃ ∈ ⊕ ∩  ℑ  ⊃ ∉∈ � ƒ∏   ∪⊕ ⊆∉ ⊕� 

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

∪ℑ ⊆∉∈⊃ ℘ ∉∅  ∪⊕ ⊕¬℘ ⊃  ⊃ ∈∩ ∅∉ ℘ ⊕ ∃ Φ(τ) = 
βκ  ∃ Σ(τ) ℘ ℑ∈ ℜ ⊕ ⋅ ⊃   ⊕∈ ℑ  

∃ Φ(τ) = βκ  ( Α � ξ � (τ) − 

( Β � / Ξ) ⇔ξ � (τ)) (��) 

⋅∪⊕  ⊕ 

Α � = 
�

α � Π Θ 
�Π 

� 
∃ Σ(τ)℘ ∉Ξτ⊗ ( Ξτ) 

Β � = 
�

α � Π Θ 
�Π 

� 
∃ Σ(τ) ⊃ ∈ Ξτ⊗ ( Ξτ) 

(��) 

≥∏ℜ   ⊃  ∏  ⊃ ∈∩ ⊕ ∇∏ ℑ  ⊃ ∉∈ � �� � ⊃ ∈ ∉ ⊕ ∇∏ ℑ  ⊃ ∉∈ 

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

ℜ  ℑ  ⊃ ∉∈ ⊕ ∇∏ ℑ  ⊃ ∉∈  ∪ℑ  ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕  √⊃ ℜ  ℑ  ⊕  

ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� 

µ & ξ � (τ) + (χ − βκ  Β � / Ξ) ⇔ξ � (τ) +

 ( κ + βκ  Α � ) ξ � (τ) = � (��) 

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



4  ΣΤ ΑΒΙΛΙΤ Ψ ΟΦ ς ΙΒΡ ΑΤΙΟΝ ΙΝ ΡΙΝΓ 

Ρ ΟΛΛΙΝΓ ΑΝ∆ ΧΟΝΤ Ρ ΟΛ 

� .�  Σταβιλιτψ οφ λινεαρ ϖ ιβρατιον 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉  ∪⊕ √⊃ ℜ  ℑ  ⊃ ∉∈  ∪⊕ ∉ ∧ 
≈�� ��� �⊃ ∈ 

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

⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ ⊗ ∉⊕ ∈∉√⊃ ℜ  ℑ  ⊕ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ ⊃ ∈∩ 

⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕�  ∪⊕ ℘  ⊃  ⊃ ℘ ℑ ⊂   ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ℑ  ⊕ 

℘ ∉⊆∠∉ ⊕⊗ ∉∅∨⊕  ∉ ⊗ ℑ⊆∠ ⊃ ∈∩ ℑ∈⊗ ∈ℑ  ∏  ℑ ⊂ ∅  ⊕ ∇∏ ⊕∈℘ ∧ 

℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩  ∉  ∪⊕ ∨⊕  ∉ ⊗ ℑ⊆∠ ⊃ ∈∩� × ∪⊕  ⊕ ∅∉ ⊕� 

 ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∅∉ ∪⊕⊂ ⊃ ∈⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ ∉∅ 

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

χ + βκ  Β/ Ξ = � 

Ξ � 
− ( κ + βκ  Α)/ µ = � 

(��) 

� .�  Σταβιλιτψ οφ νον2λινεαρ ϖ ιβρατιον 

ƒ∉ ∪⊕⊂ℑ  ∩ ⊕ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ ∈∉∈2⊂ ⊃ ∈⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ 

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

√⊃ ℜ  ℑ  ⊕ ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕  ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� ∪⊕  ℑ 2 

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

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

∈ℑ⊆⊕ ⊂∧

χ − βκ  Β � / Ξ = � 

Ξ � − ( κ + βκ  Α � )/ µ = � 
(��) 

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

 ∪⊕ ⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ ⊗ ∉⊕ ∈∉√⊃ ℜ  ℑ  ⊕ ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ 

⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕� ∪⊕∈ ⊃ ⊃  ∪∏ ⊕√⊃ ⊗ ⊕∈∅  ∉⊆ ⊕∇∏ ℑ  ⊃ ∉∈ 

����  ∪ℑ Α � ℑ∈⊗ Β � ℑ  ⊕⊕ ∇∏ ℑ ⊂ ∉ Α ℑ∈⊗ − Β ,  ⊕ 2 

 ∠⊕ ℘  ⊃ √⊕ ⊂∧ �ℑ∈⊗ ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ∈∉∈2⊂ ⊃ ∈2 

⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊕¬∠  ⊕   ⊕⊗ ℜ∧ ⊕ ∇∏ ℑ  ⊃ ∉∈ ���� ⊃  ⊗ ⊕ 2 

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

� . �  Ινφλυενχε φαχτορσ οφ ϖ ιβρατιον ιν ρινγ 

ρολ λινγ ανδ χοντρολ 

ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ ″ ⊕ ∅�≈�� �  ∪⊕  ⊃⊆⊕ ⊃ ∈ ⊕  √ℑ ⊂ 

∅∉∠ ⊕  ⊕√∉ ⊂∏  ⊃ ∉∈ ∉∅ ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩⊃  

Τ = Ρ/ ( ν � Ρ � ) (��) 

⋅∪⊕  ⊕ Ρ ⊃  ∪⊕ℑ√⊕  ℑ∩⊕ ℑ⊗ ⊃ ∏ ∉∅⊃ ∈  ℑ∈ ℑ∈⊕ ∉∏  

⊕¬℘ ⊃  ℘ ⊂⊕ ∉∅  ∪⊕  ⊃ ∈∩ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕ ⊃ ∈  ∉ ⊂ ⊂ ⊃ ∈∩� Ρ � ⊃  

 ∪⊕ ⋅∉ ⊄⊃ ∈∩ ℑ⊗ ⊃ ∏ ∉∅ ∪⊕⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ �ℑ∈⊗ ν � ⊃  

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

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

����  ∪ℑ  ∪⊕ ∠ℑ  ℑ⊆⊕  ⊕   Α , Β , Α � ℑ∈⊗ Β � ℑ  ⊕ 

ℑ ⊂ ⊂∅∏∈℘  ⊃ ∉∈∉∅ Ρ , Ρ � ℑ∈⊗ ν � . Α � ℑ∈⊗ Β � ℑ  ⊕ℑ ⊂  ∉ 

 ⊕ ⊂ℑ  ⊕⊗  ∉  ∪⊕ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ α � . ♥℘ ℑ∈ ℜ ⊕ ⊄∈∉⋅∈ 

∅  ∉⊆  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ⊂ ⊃ ∈⊕ ℑ  √⊃ ℜ  ℑ  ⊃ ∉∈ 

�⊕ ∇∏ ℑ  ⊃ ∉∈ ����� ℑ∈⊗  ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ 

∈∉∈2⊂ ⊃ ∈⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ �⊕∇∏ ℑ  ⊃ ∉∈ ����� ⊃ ∈  ∪⊕  ⊃ ∈∩ 

 ∉ ⊂ ⊂ ⊃ ∈∩ ∪ℑ   ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃  ⊃ ∉∈∉∅ ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩ 

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

 ∉ ⊂ ⊂ ⊃ ∈∩ ∧  ⊕⊆ ( Ξ , µ , κ ℑ∈⊗ χ) ,  ∪⊕∅ ⊕ ⊕⊗℘ ∪ℑ  2 

ℑ ℘  ⊕  ⊃   ⊃ ℘∠ℑ  ℑ⊆⊕  ⊕ ∉∅  ∉ ⊂ ⊂ ⊃ ∈∩( κ  ) ,  ∪⊕ ∩ ⊕ ∉⊆⊕  2 

 ⊃ ℘∠ ℑ  ℑ⊆⊕  ⊕ ( Ρ � ) ℑ∈⊗ ∪⊕ ⊆∉√⊕⊆⊕∈∠ ℑ  ℑ⊆⊕  ⊕  

( ν � ) ∉∅ ∪⊕⊗  ⊃ √⊕∈  ∉ ⊂ ⊂⊕ �ℑ∈⊗ ∪⊕  ℑℜ ⊃ ⊂ ⊃  ∧ ℘ ∉∈⊗ ⊃ 2 

 ⊃ ∉∈ ∉∅ ∈∉∈2⊂ ⊃ ∈⊕ ℑ √⊃ ℜ  ℑ  ⊃ ∉∈ ⊃ ℑ ⊂ ∉  ⊕ ⊂ℑ  ⊕⊗ ∉  ∪⊕ 

√⊃ ℜ  ℑ  ⊃ ∉∈ ℑ⊆∠ ⊂ ⊃  ∏⊗ ⊕ ∉∅ ∉ ⊂ ⊂ ⊃ ∈∩� α � . → ∉⋅  ∪ℑ  ∪⊕ 

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

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

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

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

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

 ⊕ ℑ  ∉∈ℑℜ ⊂⊕⊗ ⊕  ⊃ ∩∈ � ⊕ ℑ ⊂ 2 ⊃⊆⊕∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈2 

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

ℑℜ ⊂⊕� 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

�  ∞ ∏ ℘∞ ℑ∈⊗ ≥∪ ⊃ √∠∏  ⊃ ″ �♥∈♠ ↑ ⊕ ℘ ∪ ×∉∉ ⊂ ↑ ℑ∈∏ ∅ ℑ ℘  � 

���� ������ ���� � ��� � 

�  ♦∏ ℑ ← ⊃ ∈ ℑ∈⊗ ≡∪ ℑ ∉ ≡∪∉∈∩ ∨∪ ⊃� ♠ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ° ∉℘ ⊕   ⊃ ∈∩ 

×⊕ ℘ ∪����� ��� ���� � ��� � 

�  ♦∏ ℑ ← ⊃ ∈ � ≤ℑ ∉ ♦∉∈∩  ∪ ⊕ ∈ ℑ∈⊗ ≡∪ ℑ∉ ≡∪∉∈∩ ∨∪ ⊃� × ∪ ⊕ 

≤ ∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑ ⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � 

���� ���≥∏ ∠∠ ⊂� ���� � ��� � 

�  ♦∏ ℑ ← ⊃ ∈ � • ℑ∈∩ ♦∏ ℑ ℘ ∪ ℑ∈∩ ℑ∈⊗ ≡∪ ℑ ∉ ≡∪ ∉∈∩ ∨∪ ⊃� ♦∉ 

° ∉℘ ⊕   ⊃ ∈∩ ×⊕ ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���� ��� � �� � 

�  ♠ ∉∪∈ ∉∈ ″ ∞ ℑ∈⊗ ±⊃ ± � ♥∈♠ ↑ ⊕ ℘ ∪ ≥℘ ⊃� ���� � �� 

��� ���� � ��� � 

�  ♦∏ ℑ ← ⊃ ∈ � ↑ ⊕ ⊃÷ ∏ ⊕  ∉∈∩ℑ∈⊗ • ∏ ÷ ∏  ℑ∈∩� ♦∉° ∉℘ ⊕   2 

⊃ ∈∩ ×⊕ ℘ ∪��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���� ��� � �� � 

�  ♦∏ ℑ ← ⊃ ∈ � ↑ ⊕ ⊃÷ ∏ ⊕  ∉∈∩ ℑ∈⊗ • ∏ ÷ ∏  ℑ∈∩� ϒ∏  ∉ ×⊕ ℘ ∪ 2 

∈∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ���� ��� � �� � 

�  ≥∪ ⊃ ♦ℑ∈⊆⊃ ∈ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ��⊃ ∈ ≤∪ ⊃ 2 

∈⊕  ⊕ � ����� ����� �� � �� � 

�  ≥∪ ⊃ ♦ℑ∈⊆⊃ ∈ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘ ��⊃ ∈ ≤∪ ⊃ 2 

∈⊕  ⊕ � ����� ����� ��� � �� � 

��  ×⊃ ⊆∉ ∪ ⊕ ∈⊄∉ ≥ ετ αλ . ∂⊃ ℜ  ℑ  ⊃ ∉∈ ° ∉ℜ ⊂⊕⊆⊃ ∈ ∞∈∩ ⊃ 2 

∈⊕ ⊕  ⊃ ∈∩� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ′⊕ ⊃ ⊇ ⊃ ∈∩� °⊕ ∉∠ ⊂⊕  χ ″ ℑ ⊃ ⊂⋅ℑ∧ 

° ⊕  ����� � 

��  ≥∪ ⊃ ♦ ↑ ℑ∈⊗ ×∉ℜ ⊃ ℑ  ≥ ϒ �♥∈♠ ↑ × ⁄″ ����� � �� 

��� ��� � 

��  ♦∏ ℑ ← ⊃ ∈ �≡∪ℑ ∉ ≡∪∉∈∩ ∨∪ ⊃ℑ∈⊗ • ℑ∈∩ ♦∏ ℑ ℘ ∪ℑ∈∩�♠ ∉∏  2 

∈ℑ ⊂ ∉ ∅ ↑ ⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� � 

����� ��� � �� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � � # ∂ ∉ ⊂1�  λ 1�       ∂⊃ ℜ  ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈  ∉ ⊂⊃ ∈  ⊃ ∈∩ ∉ ⊂ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕  


