
[ 

ϒ  ⊃ ℘ ⊂⊕♥⁄ ���� � ������������ � ���� � �� 

ΦΕ Μ σ ιµ υλατιον οφ εξτρυσ ιον οφ ���� αλλοψτυβεσ 
≠ 

← ♥∝ ← ℑ∈∩ 2∅ ⊕ ⊃ �刘浪飞� �°∞→♣ ⁄ℑ 2 ∪∏ �彭大暑� �♠ ♥→ ÷⊃ ℑ∈∩ 2∧∏∈�靳湘云� 

�⁄⊕ ∠ℑ   ⊆⊕∈∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� 

≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � ≤∪ℑ∈∩  ∪ℑ������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ♥∈ ⊆ℑ∈∏ ∅ ℑ ℘  ∏  ⊃ ∈∩���� ⊆ℑ ⊂ ⊂ ∏ ℜ ⊕ �⊃ ⊆∠ ℑ ℘ ⊕ ¬   ∏  ⊃ ∉∈ ⋅ℑ ℑ∠∠ ⊂ ⊃ ⊕ ⊗⊃ ∈ ∉ ⊗ ⊕  ∉∉ℜ  ℑ ⊃ ∈ ⊕ ℑ⊆⊂⊕   ∏ℜ ⊕ ⋅⊃  ∪∪ ⊃ ∩∪ 

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

 ⊕ ⊂ℑ  ⊕ ⊗ ∉ ∠  ∉℘ ⊕  √ℑ  ⊃ ℑℜ ⊂⊕  ∏ ℘ ∪ℑ  ∉∉ ⊂    ∏ ℘  ∏  ⊕ℑ∈⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕�⊕ ¬  ∏  ⊃ ∉∈  ℑ  ⊃ ∉�⊃ ∈⊃  ⊃ ℑ ⊂ℜ ⊃ ⊂ ⊂⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕�℘ ∪ ℑ  ℑ ℘  ⊕  ⊃  2 
 ⊃ ℘ ∉ ∅ ∪ ⊕⊕ ¬  ∏  ⊃ ∉∈  ∠ ⊕ ⊕ ⊗ℑ∈⊗⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ �♥ ⊃ ⊕ ℘ ∉∈∉⊆⊃ ℘ ℑ ⊂ℑ∈⊗⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈  ∉ ∏  ⊕ƒ∞ ↑ �∅ ⊃ ∈⊃  ⊕⊕ ⊂⊕⊆⊕ ∈⊆⊕  ∪ ∉⊗ �  ∉ ⊃ ⊆∏ ⊂ℑ  ⊕ 

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

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

[ Κεψ ωορδσ] ƒ∞↑ � ∪⊕ ⊆ℑ ⊂℘ ∉∏∠ ⊂ ⊃ ∈∩�⊃ ⊆∠ ℑ ℘ ⊕ ¬  ∏  ⊃ ∉∈ ����� ℑ ⊂ ⊂∉∧ � ∏ ℜ ⊕  

[ ΧΛΧ νυµ βερ] × ♣���                [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

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

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

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

 ℑ  ⊕ℑ∈⊗ ⊕⊆∠⊕  ℑ  ∏  ⊕� ∉⊃ ∈ ∪ ⊃ ∩∪ 2 ∠⊕ ⊕⊗⊕¬  ∏  ⊃ ∉∈ �⊗ ⊃ ⊕ 

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

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

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

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

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

 ∉ ∩⊕ ℑ ℘ ℘ ⊕∠  ℑℜ ⊂⊕∠  ∉⊗∏ ℘  ≈� ∗ � � 

×∪⊕ ⊆ℑ ⊃ ∈ ∉ℜ ⊇ ⊕ ℘  ⊃ √⊕∉∅ ∪ ⊃ ∠ℑ∠⊕ ⊃  ∉⊃ ∈√⊕   ⊃ ∩ℑ  ⊕ 

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

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

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

2  ΠΡ ΕΠΑΡ ΑΤΙΟΝ ΟΦ ΙΝΙΤΙΑΛ ΣΙΜΥΛΑΤΙΟΝ 

ΧΟΝ∆ΙΤΙΟΝΣ 

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

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

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

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

∈⊃ ∈∩ ∉ ∠  ∉2 

√⊃ ⊗ ⊕⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ℜ ⊃ ⊂ ⊂⊕ ℑ∈⊗ ∪⊕⊗ ⊃ ⊕�♥∈ ∪⊕ 

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

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

ℑ ⊂ ⊂∉∧ ⋅⊕  ⊕ ⊕   ⊕⊗ ≈� ∗ � � 

Φ ιγ .1  ♣⊕∈⊕  ℑ ⊂ ∠  ∉℘ ⊕  ∉∅ ∏ℜ ⊕⊕¬  ∏  ⊃ ∉∈ 

2 .1  Φ λοω σ τρεσσ δατα οφ 3003 αλλοψ 

×∪⊕∅ ⊂∉⋅    ⊕  ⊗ ℑ  ℑ∉∅���� ℑ ⊂ ⊂∉∧ ⋅ℑ  ⊕   ⊕⊗∉∈ 

♣⊂⊕ ⊕ℜ ⊂⊕ 2���� ⋅⊃  ∪  ∪⊕    ℑ ⊃ ∈  ℑ  ⊕ ∅  ∉⊆ �  � �  ∉ �� 

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

″ ⊕ ∅� ≈� � 

2 .2  Χοεφφιχιεντ οφ φριχτιον 

×∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ℜ ⊃ ⊂ ⊂⊕ ℑ∈⊗ 

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

• ⊕ℑ∠∠ ⊂ ⊃ ⊕⊗ ⊃ ∈∩ ∏ ∠  ⊕  ⊕   ⊃ ∈∩ ∉∈ ♣⊂⊕ ⊕ℜ ⊂⊕ 2����  ∉ ∩ ⊕  

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

 ⊕ ⊕∈⊃ ∈ ″ ⊕ ∅� ≈� � 

2 .3  Γεοµετρψ 

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

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

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

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

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ↓℘  ����� 

≠ [ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



 ∪⊕ℜ ⊃ ⊂ ⊂⊕ ⋅ℑ  δ�� ⊆⊆� δ� � � ⊆⊆ ≅ η�� ⊆⊆ � ×∪⊕⊗ ⊃ 2 
ℑ⊆⊕  ⊕ ∉∅℘ ∉∈ ℑ ⊃ ∈⊕  ⋅ℑ  δ�� ⊆⊆ �⊕¬  ∏  ⊃ ∉∈ ⊗ ⊃ ⊕ ⋅ℑ  

δ� � � ⊆⊆ ℑ∈⊗ ⊆ℑ∈⊗  ⊕ ⊂ ⋅ℑ  δ� � � ⊆⊆ � 

3  ΣΙΜΥΛΑΤΙΟΝ ΟΝ ΙΜΠΑΧΤ ΕΞΤΡ ΥΣΙΟΝ ΟΦ 

3003 ΑΛΛΟΨ ΤΥΒΕ 

3 .1  Σιµ υλατιον χασεσ 
♥∈ ∉ ⊗ ⊕  ∉∉∠  ⊃⊆⊃ ∨⊕ ∪⊕∠ℑ  ℑ⊆⊕  ⊕  ∉∅ ∪⊕⊕¬  ∏ 2 

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

ℑ∈⊗ ℑ⊆  ∠ ⊕ ⊕⊗ ⋅⊕  ⊕∠  ⊕ ∠ ℑ  ⊕⊗ ∪∉⋅∈ ℑ ×ℑℜ ⊂⊕� � 

Ταβλε 1  ƒ∉∏ ℘ ℑ  ⊕ ∉∅ ∏ℜ ⊕⊕¬  ∏  ⊃ ∉∈ ∠  ∉℘ ⊕   

→ ∉� ♥∈⊃  ⊃ ℑ ⊂ ℜ ⊃ ⊂ ⊂⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � ε ″ ℑ⊆  ∠ ⊕ ⊕ ⊗ ��⊆⊆# � � � 

� �� �� 

� �� ��� 

� ��� �� 

� ��� ��� 

3 .2  Μεσηινγ ανδ ρεµεσηινγ 

ƒ∉ƒ∞↑  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ∏ℜ ⊕⊕¬  ∏  ⊃ ∉∈ � ∪⊕ ⊆⊕  ℑ ⊂ 

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

�� ♥∈⊃  ⊃ ℑ ⊂  ℑ  ⊕∉∅⊕¬  ∏  ⊃ ∉∈ � 

�� ≥ ⊕ ℑ⊗ ∧   ℑ  ⊕� 

�� ƒ⊃ ∈ℑ ⊂  ℑ  ⊕∉∅⊕¬  ∏  ⊃ ∉∈ � 

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

⊃  �≥∉ ⋅∪⊕∈ ⊆⊕  ∪ ⊃ ∈∩� ∪⊕∠∉  ⊃ ∉∈ ∅ ℑ ℑ⋅ℑ∧ ∅  ∉⊆  ∪⊕ 

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

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

×∪⊕ ƒ∞↑  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ∏ℜ ⊕⊕¬  ∏  ⊃ ∉∈ ⋅⊃  ∪∪ ⊃ ∩∪ 

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

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

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

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

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

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

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

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

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

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

ƒ⊃ ∩� � � 

4  ∆ΙΣΧΥΣΣΙΟΝ ΑΝ∆ ΑΝΑΛΨΣΙΣ 

4 .1  Σιµ υλατιον ρεσυλτσ 
×∪⊕ ∩ ⊕∈⊕  ℑ ⊂ √⊃ ⊕⋅ ∉∅ ∪⊕⊕¬  ∏  ⊃ ∉∈ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘ 

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

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

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

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

∉∏  ⊂⊕ � ⋅∪⊕  ⊕ ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆    ⊕  ⊃ ∠  ⊕  ⊕∈ � ×∪ ⊃ ⊃  

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

Φ ιγ .2  ♥∈ ⊃  ⊃ ℑ ⊂ ⊆⊕  ∪ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊆⊕  ∪⊗ ⊕∈ ⊃  ∧ 

  ⊃ ℜ∏  ⊃ ∉∈ ⊃ ∈ ƒ⊃ ∩� ��⊗ �  ∪∉⋅ ∪⊕∪⊕ ℑ  ⊃ ∈∩⊗∏ ⊕ ∉⊗ ⊕ ∅∉ 2 
⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ∅  ⊃ ℘  ⊃ ∉∈ ℑ∈⊗ ∪⊕ ∪⊕ ℑ ⊕¬℘ ∪ℑ∈∩⊕ ℜ ⊕  ⋅⊕ ⊕∈ 

 ∪⊕ℜ ⊃ ⊂ ⊂⊕ ℑ∈⊗ ∉∉ ⊂� 

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

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

℘ ∉⊆∠ℑ  ⊕⊗ℑ  ∪⊕ ℑ⊆⊕   ∉⊄⊕� 

Ταβλε 2  ≤∉⊆∠ ℑ  ⊃  ∉∈ ∉∅ ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∏ ⊂   

⋅⊃  ∪℘ ℑ  ⊕ � �� �� ℑ∈⊗� 

≤ℑ  ⊕ ↑ℑ¬�⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕   ⊕   � ↑ °ℑ ↑ℑ¬� ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � ε 

� ��� � �� ��� � � 

� ��� � �� ��� � � 

� ��� � �� ��� � � 

� ��� � �� ��� � � 

4 .2  Εφφεχτ οφ ραµ σπεεδ ανδ ινιτιαλ βιλλετ τεµ περα2 
τυρε ον σ τρεσσ διστριβυτιον 

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

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

 ℑ⊆  ∠ ⊕ ⊕⊗�ƒ∉⊕¬ℑ⊆∠ ⊂⊕� ⊆ℑ¬ ⊃⊆∏⊆    ⊕  √ℑ ⊂∏ ⊕ ⋅⊃  ∪ 

 ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ℜ ⊃ ⊂ ⊂⊕   ⊕⊆∠⊕  ℑ  ∏  ⊕∉ ∅��� ε ⊃ ℑℜ∉∏ ∪ℑ ⊂ ∅∉∅ 
 ∪ℑ ⋅⊃  ∪  ∉∉⊆  ⊕⊆∠⊕  ℑ  ∏  ⊕� ×∪ ⊃  ⋅⊃ ⊂ ⊂ ∠  ∉ ⊂∉∈∩  ∪⊕ 

⊗ ⊃ ⊕⊂ ⊃ ∅ ⊕ ≈�� � 

4 .3  Εφφεχτ οφ ραµ σπεεδ ανδ ινιτιαλ βιλλετ τεµ περα2 
τυρε ον τεµ περατυρε δισ τριβυτιον 

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

⋅∪ ⊃ ⊂⊕ ∪⊕ √ℑ ⊂∏ ⊕ ℑ  ⊕ ∇∏ ⊃  ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈� ×∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ 

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

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

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

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

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

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

# � � � # ∂ ∉ ⊂1��  λ 1�         ƒ∞ ↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅⊕¬  ∏  ⊃ ∉∈ ∉∅���� ℑ ⊂ ⊂∉∧  ∏ ℜ ⊕ 



Φ ιγ .3  ∞¬  ∏  ⊃ ∉∈  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∏ ⊂  ∉∅ ≤ℑ  ⊕� 
�ℑ� ) ≥  ⊕  ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ��ℜ � ) ≥  ℑ ⊃ ∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ��℘ � ) ≥  ℑ ⊃ ∈  ℑ  ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ��⊗ � ) ×⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

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

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

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

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

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

��� ε � ♦∉⋅⊕ √⊕ � ∪⊕ ⊆ℑ¬ ⊃⊆∏⊆ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅⊃ ⊂ ⊂∈∉ 

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

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

4 .4  Χοεφφιχιεντ οφ φριχτιον 

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

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

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

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

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

ℑℜℑ  ⊕ ∪⊕ ⊕ ∅ ∅ ⊕ ℘  ∉∅ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗ ℑ⊆  ∠ ⊕ ⊕⊗� ↓∈ 

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

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

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

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

ℑ∈⊗⊗ ⊃ ⊕⊗ ⊕  ⊃ ∩∈ � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ♥∈ ∉ ⊗ ⊕  ∉ℑ ℘ ℘ ∉⊆∠ ⊂ ⊃  ∪ ∪⊕ ⊆ℑ ⊂℘ ∉∏ ∠ ⊂ ⊃ ∈∩ ƒ∞↑ 

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

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

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

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

∉∅∅  ⊃ ℘  ⊃ ∉∈ ∈⊕ ⊕⊗ ∉ ℜ ⊕⊃ ∈  ∉⊗∏ ℘ ⊕⊗� 

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

≥∉�⊃ ∈ ∠  ℑ ℘  ⊃ ℘ ℑ ⊂ ⊕¬  ∏  ⊃ ∉∈ ∠  ∉℘ ⊕  � ∠  ∉∠⊕ ⊕ √ℑ ⊂∏ ℑ  ⊃ ∉∈ 

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

ℜ ℑ⊗   ⊕    ℑ  ⊕∉∅ ∪⊕⊗ ⊃ ⊕� 

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

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

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

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

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

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



⊃ ℑℜ∉∏ ��� ε �♥ ⊃ ∈⊕ ℘ ⊕   ℑ  ∧  ∉ ℑ⊄⊕ ∪⊕⊕ ∅ ∅⊕ ℘ ∉∅⊃  

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ↔ ∉ℜ ℑ∧ℑ  ∪ ⊃≥ � ↓∪ ≥ ℑ∈⊗ ϒ⊂  ℑ∈ × � ↑⊕  ℑ ⊂ ƒ∉⊆⊃ ∈∩ℑ∈⊗ ∪ ⊕ 

ƒ⊃ ∈⊃  ⊕∞⊂⊕⊆⊕ ∈⊆⊕  ∪∉⊗≈ ↑  � ↓¬ ∅ ∉ ⊗ ∝∈⊃ √ ° ⊕  ����� � 

�� � 

≈�  ∝⊗ ℑ∩ ℑ⋅ℑ × �↔  ∉∠∠ ∞ ℑ∈⊗ϒ⊂  ℑ∈ × �♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ ⊆⊕  2 
ℑ ⊂∅ ⊂∉⋅ ℑ∈⊗ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℜ∧ ƒ∞ ↑ ⊃ ∈  ∪⊕⊕ ¬   ∏  ⊃ ∉∈ ∉ ∅ ×⊃ 2 
�ϒ⊂ 2�∂  ∏ ℜ ⊕ ≈♠  �♠ ↑ℑ  ⊕ ° ∉℘ ⊕   ×⊕ ℘ ∪∈∉ ⊂����� ��� � 

�� � 

≈�  • ϒ →♣ ≤∪ ⊕ ∈2⊂∏�≥♦ ϒ→ ⁄⊕ 2ℜ ⊃ ∈ ℑ∈⊗ ←∝ ≠ℑ∈ ��2⁄ ⊃ ∩ ⊃ ⊗ 

∠ ⊂ℑ   ⊃ ℘ ƒ∞ ↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ⊕ ¬  ∏ ⊗ ⊃ ∈∩ 2ℜ∏ ⊂∩ ⊃ ∈∩ ∠  ∉℘ ⊕   ∉ ∅ 
 ⊕ ⊕ ∏ ℜ ⊕ ≈♠  � × ℑ∈→ ∉∈∅ ⊕   ∉∏  ↑⊕ ≥∉℘≤∪ ⊃ ∈ℑ����� �� 

��� ���� � 

≈�  ≡ ∝ ↓ ÷∏� • ∞♥ ≠∏ ℑ∈2∠ ⊃ ∈∩�≤ ♦∞→♠ ∏∈ �⊕ ℑ ⊂�ƒ∞↑  ∧ 2 
 ⊕⊆ ∅ ∉ℑ∈ℑ ⊂∧ ⊃ ∉∅⊃ ∈⊗ ∏    ⊃ ℑ ⊂ ⊆⊕  ℑ ⊂∅ ∉⊆⊃ ∈∩∠  ∉℘ ⊕   ⊕ ≈♠  � 

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

≈�  ← ♥∝ ← ℑ∈∩ 2∅ ⊕ ⊃ℑ∈⊗°∞→♣ ⁄ℑ 2 ∪∏�ƒ⊂∉⋅    ⊕  ∉ ∅���� ℑ ⊂2 
⊂∉∧ ∏∈⊗ ⊕ ∪ ⊃ ∩∪    ℑ ⊃ ∈  ℑ  ⊕ ≈♠ � ϒ⊂∏⊆⊃ ∈∏⊆ ƒℑℜ  ⊃ ℘ ℑ  ⊃ ∉∈ � 

�⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ��� ��� � 

≈�  ← ♥∝ ← ℑ∈∩ 2∅ ⊕ ⊃�↓∈ ∪ ⊕ ↑ℑ∈∏ ∅ ℑ ℘  ∏  ⊃ ∈∩ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ∉ ∅���� 

ϒ⊂ ⊂∉∧ ≥⊆ℑ ⊂ ⊂ ×∏ ℜ ⊕ ≈⁄ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ≤∪ℑ∈∩  ∪ ℑ� ≤⊕ ∈2 
  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ����� ��� � 

≈�  ÷ ∝∞ ↔ ⊕ 2⊆⊃ ∈ �≡ ♦ ϒ→♣ ≡∪ ⊕ ∈∩ 2 ∉∈∩� ÷♥ϒ ≠∉∈∩ 2⊇ ⊃ ℑ∈∩�⊕  

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

℘ ∉⊆∠  ⊕   ⊃ ∉∈ ⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  

↑⊕ ≥∉℘≤∪ ⊃ ∈ℑ����� ����� ���� � 

≈�  ϒ√⊃  ∨∏ � ♦ℑ∈⊗ℜ ∉∉⊄ ∉ ∅ ↑⊕  ℑ ⊂ ƒ∉⊆⊃ ∈∩ ° ∉℘ ⊕   ⊕ ≈ ↑  � 

• ⊃ ⊂ ⊂⊕ ∧ ♥∈ ⊕   ℘ ⊃ ⊕ ∈℘ ⊕ °∏ ℜ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ����� � 

≈�  • ∝ • × � ↓∪ ≥ ♥� ϒ⊂  ℑ∈ × � ⊕ ℑ ⊂� ϒ∏  ∉⊆ℑ  ⊕ ⊗ ⊆⊕  ∪ 

∩ ⊕ ∈⊕  ℑ  ⊃ ∉∈ ∅ ∉∅ ∉⊆⊃ ∈∩  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ � °ℑ  ♥ ≈ ϒ  � ° ∉℘ 

≤∉⊆∠∏  ⊕  ⊃ ∈ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ≈ ≤  � → ⊕⋅ ≠∉ ⊄� ϒ≥ ↑ ∞ � 

���� �� ���� � 

≈��  ≠ ∝ ϒ→ ÷⊃� ×∪ ⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊕ ∉ ∅ ⊗ ⊕  ⊃ ∩∈ ∉ ∅ ∪ ⊕ ℑ ⊕ ¬2 
  ∏  ⊃ ∉∈ ⊗ ⊃ ⊕ ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑⊕  ≥∉℘ ≤∪ ⊃ ∈ℑ� 

���� ����� ��� � 

≈��  °ℑ⋅⊕ ⊂ ⊄ ⊃ ↓ � ″ ℑ  ∠ • ℑ∈⊗ ♦∉⊕    ⊕ ≤ � ×∪ ⊕ ⊃ ∈∩ ℘ ∉⊆2 
∠  ⊕   ⊃ ∉∈  ⊕   ℑ  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈  ⊕  ∅∉ ∪ ⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ 

∅  ⊃ ℘  ⊃ ∉∈⊃ ∈ ∪∉ ⊆⊕  ℑ ⊂∅ ∉⊆⊃ ∈∩≈♠  � ≥ ⊕ ⊕ ⊂ ″ ⊕ ����� ��� 

��� ���� � 

(Εδιτεδ βψ ΖΗΥ Ζηονγ2γυο) 

# � � � # ∂ ∉ ⊂1��  λ 1�         ƒ∞ ↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅⊕¬  ∏  ⊃ ∉∈ ∉∅���� ℑ ⊂ ⊂∉∧  ∏ ℜ ⊕ 


