
[ Αρτιχλε Ι∆] ���� � ������������ � ���� � �� 

∆εϖελοπ µεντ οφ ωαξ2οιλ 2πολψετηψ λενε βινδερ φορ 
Φε2�Νι ποωδερ ινϕεχτιον µ ολδινγ 

≠ 

← ♥ ≥∉∈∩ 2⊂ ⊃ ∈�李松林� � ♦ ∝ϒ→♣ ′ℑ ⊃ 2∧∏∈�黄伯云� �← ♥ ≠⊃ 2⊆⊃ ∈�李益民� � ± ∝ ÷∏ ℑ∈2∪∏ ⊃ �曲选辉� 

�≥ ℑ  ⊕ ↔ ⊕ ∧ ← ℑℜ∉ ℑ  ∉ ∧ ∅∉°∉⋅⊗ ⊕  ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � 

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

[ Αβσ τραχτ] ϒ ∈⊕⋅ ⋅ℑ¬ 2∉ ⊃ ⊂ 2∠ ∉ ⊂∧⊕  ∪∧⊂⊕ ∈⊕ℜ ⊃ ∈⊗ ⊕ ⋅ℑ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗∅ ∉ƒ⊕ 2�→ ⊃∠ ∉⋅⊗ ⊕ ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉ ⊂⊗ ⊃ ∈∩� ×∪⊕ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉ ∅ 

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

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

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

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

[ Κεψ ωορδσ] ⊆⊕  ℑ ⊂⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉ ⊂⊗ ⊃ ∈∩�ℜ ⊃ ∈⊗ ⊕  � ∉ ⊂√⊕ ∈  

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

≈� � � � ⁄⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊃   ∪⊕ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ 

  ⊕ ∠⊃ ∈ ↑♥↑ � ⊕  ⊕ ℑ  ℘ ∪⊕ ∉∅ ℜ ⊃ ∈⊗ ⊕  ℑ  ⊕ ℘ ∉ ⊕ ∉∅ ∪ ⊃  

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

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

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

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

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

 ∉ ℜ ⊕⊗ ∉∈⊕√⊕  ∧  ⊂∉⋅⊂∧ ℑ∈⊗∈⊕ ⊕⊗ ∇∏ ⊃  ⊕ℑ⊂∉∈∩ ⊃ ⊆⊕ ≈� � 

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

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

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

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

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

⊃ ∈ ∠  ℑ ℘  ⊃ ℘ ℑ ⊂ ∏  ⊕� 

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

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

∏  ⊕⊗∅∉ ⋅ℑ¬2ℜ ℑ  ⊕⊗  ∧  ⊕⊆� ≥∉ ⊂√⊕∈ ℑ  ⊕ ℑ ⊂ ∉ ∏  ⊕⊗ 

∅∉⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩⊃ ∈ ∉⊆⊕∠ℑ∠ ⊕   
≈� ∗ � �ℜ∏   ∪⊕⊗ ⊕ ∩  ⊕ ℑ  ⊃ ∈∩ 

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

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

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

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

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

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

≤ℑ  ℜ∉∈∧⊂⊃  ∉∈ ℑ∈⊗ ∈⊃ ℘ ⊄⊕ ⊂ ∠∉⋅⊗ ⊕   ⋅⊕  ⊕ ∏  ⊕⊗ ℑ  

⊕ ⊂⊕⊆⊕∈∠ ∉⋅⊗ ⊕  � • ℑ¬�° • � � ∉ ⊃ ⊂� ∠∉ ⊂∧⊆⊕   ⋅⊕  ⊕ 

⊆⊃ ¬⊕⊗⊃ ∈ ℑ ⊕ ⊂ ∅ 2⊆ℑ⊗ ⊕ ⊆⊃ ¬⊕ ∅∉� ∪ ∉ ∅∉⊆ ℑ ℜ ⊃ ∈⊗ ⊕ � 

×∪⊕ℜ ⊃ ∈⊗ ⊕ ℑ∈⊗ƒ⊕ 2�→ ⊃∠∉⋅⊗ ⊕   ⋅⊕  ⊕ ∪⊕∈ ⊆⊃ ¬⊕⊗∅∉ 

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

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

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

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

⁄∏ ∠∠∉∈ ��� ⁄≥≤ ⊃ ∈   ∏⊆⊕∈ � ×∪⊕√∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂ ℑ  ⊃ ∉ 

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Σελεχτιον οφ ωαξ ινγρεδιεντσ 
×∪⊕∉ ⊃ ⊂ ℑ∈⊗ ∠∉ ⊂∧⊕  ∪∧⊂⊕∈⊕�°∞� ⋅⊕  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ 

∅ ⊃    � ∪⊕∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊄ ⊃ ∈⊗ ∉∅ ⋅ℑ¬ ⋅⊕  ⊕ℑ⊗⊗ ⊕⊗ ⊕  ∠ ⊕ ℘ 2 
 ⊃ √⊕ ⊂∧ ⊃ ∈ ∉  ∪ ⊃ ∉ ⊃ ⊂ 2°∞  ∧  ⊕⊆ � °⊕  ∅∉⊆ℑ∈℘ ⊕ ∉∅  ∪⊕ 

⋅ℑ¬ 2∉ ⊃ ⊂ 2°∞ ℑ  ⊕⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕� � 

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

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

∠ ∉⋅⊗ ⊕ �⊃� ⊕� ⊕  ∏ ⊂  ⊃ ∈∩⊃ ∈ ∪ ⊃ ∩∪⊕ ∠∉⋅⊗ ⊕ ⊂∉ℑ⊗ ⊃ ∈∩ 
≈�� � 

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

≤ ♦ � ≤⊂ � ∉≤ ♦≤⊂ � ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ∧  ⊕⊆ ∅∉ ∪⊕ ⊃ ⊃ ∈ ∉ ⊂∏ℜ ⊂⊕ 

⊃ ∈  ∪⊕  ⊕ ⋅∉ ∉ ⊂√⊕∈ � 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∏ ∩����� 

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���� � ��� � ����  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧  ∪ ⊕ → ℑ  ⊃ ∉∈ℑ ⊂ ϒ⊗ √ℑ∈℘ ⊕ ⊗ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≤∉⊆⊆⊃   ⊕ ⊕∉∅ ≤∪ ⊃ ∈ℑ 

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



Ταβλε 1  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ⋅ℑ¬ ∉∈ ∠ ⊕  ∅∉⊆ℑ∈℘ ⊕ ∉∅ 

⋅ℑ¬ 2∉ ⊃ ⊂ 2°∞ ℜ ⊃ ∈⊗ ⊕  

• ℑ¬ ∉  ≤∉⊆∠ ℑ  ⊃ ℜ ⊃ ⊂ ⊃  ∧ 
♣ ⊕ ⊕ ∈ 

   ⊕ ∈∩  ∪ 

≥∉ ⊂∏ ℜ ⊃ ⊂ ⊃  ∧ ⊃ ∈ 
≤ ♦ � ≤⊂ � ∉≤ ♦ ≤⊂ � 

≤ℑ  ℜ ∉∈ℑ  ⊕ ⋅ℑ¬ ′ℑ⊗ ↑⊃ ⊗⊗ ⊂⊕ ′ℑ ⊗ 
↑⊃ ℘  ∉℘  ∧  ℑ ⊂ ⋅ℑ¬ ♣∉∉⊗ ♦⊃ ∩∪ ′ℑ ⊗ 

°ℑ  ℑ ∅ ∅ ⊃ ∈ ⋅ℑ¬ ϒ�° • � ♣∉∉⊗ ↑⊃ ⊗⊗ ⊂⊕ ♣∉∉⊗ 

3 .2  ∆ετερµινατιον οφ δεβινδινγ σολϖεντ 

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

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

�� ∗ �� ε � ⋅∪ ⊃ ⊂⊕ ≤ ♦ � ≤⊂ � ⊃ �� ∗ �� ε � ×∪⊕⊗ ⊕ℜ ⊃ ∈⊗ 2 
⊃ ∈∩ℑℜ ⊃ ⊂ ⊃  ⊃ ⊕ ∉∅ ∪⊕ ⋅∉  ∉ ⊂√⊕∈ ℑ  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

⋅⊕  ⊕ ℘ ∉⊆∠ ℑ  ⊕⊗ ⊃ ∈ ƒ⊃ ∩� � � ⋅∪ ⊃ ℘ ∪ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗  ∪ℑ  

≤ ♦ � ≤⊂ � ⊗ ⊃   ∉ ⊂√⊕  ⋅ℑ¬ ℑ∈⊗ ∉ ⊃ ⊂ ∅ ℑ   ⊕  ∪ℑ∈ ≤ ♦ ≤⊂ � � ≥∉ 

≤ ♦ � ≤⊂ � ⋅ℑ  ⊕ ⊂⊕ ℘  ⊕⊗ℑ  ∪⊕⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ∉ ⊂√⊕∈� 

Φ ιγ .1  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ℑℜ ⊃ ⊂ ⊃  ∧ √ 

∉ ⊃ ⊂ ⊆ℑ  ∅  ℑ℘  ⊃ ∉∈ 

3 .3  Ινφλυενχε οφ πολψµερ κινδσ ον δεβινδινγ προ2 
χεσσ 

× ⋅∉ ⊄ ⊃ ∈⊗  ∉∅ ∠∉ ⊂∧⊆⊕ � °∞ ℑ∈⊗ ⊕  ∪∧⊂⊕∈⊕ 2√⊃ ∈∧⊂ 
ℑ ℘ ⊕  ℑ  ⊕℘ ∉∠∉ ⊂∧⊆⊕  �∞∂ ϒ� ⋅⊕  ⊕℘ ∪∉ ⊕∈  ∉ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊕ 

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

∠ ℑ  ℘  ℑ ℘ ⊄⊕⊗ℑ ∅  ⊕ ⊃⊆⊆⊕   ⊃ ∉∈ ∅∉� � � ∪ ⋅∪⊕∈ ℘ ∉∈ ℑ ⊃ ∈2 
⊃ ∈∩ �� ∗ �� � ∞∂ ϒ ℑ ℜ∉∈⊕ ∠∉ ⊂∧⊆⊕ � ≥ℑ⊆∠ ⊂⊕ ℘ ∉∈2 
 ℑ ⊃ ∈⊃ ∈∩ �� � ∗ �� � °∞ ⊕¬ ⊃   ⊕⊗ ∈∉ ⊗ ⊕ ∅⊕ ℘ ℑ ∅  ⊕ ⊃ ⊆2 
⊆⊕   ⊃ ∈∩⊃ ∈ ≤ ♦ � ≤⊂ � � ×∪ ⊃  ⊆ℑ∧ ℜ ⊕⊗∏ ⊕ ∉ ∪⊕⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

√∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂ ℑ  ⊃ ∉ ∉∅ °∞ ℑ∈⊗∞∂ ϒ ⊃ ∈ ≤ ♦ � ≤⊂ � � ƒ⊃ ∩� � 

 ∪∉⋅ ∪ℑ  ∪⊕ √∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂  ℑ  ⊃ ∉ ∉∅ ∞∂ ϒ ⊃  ⊆∏ ℘ ∪ 

Φ ιγ .2  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈∉∅√∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂ ℑ  ⊃ ∉ ∉∅ ∞∂ ϒ ℑ∈⊗ 

°∞ √ ⊃⊆⊕⊃ ∈ ≤ ♦ � ≤⊂ � ℑ �� ε 

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

⊆∉ ⊂⊕ ℘ ∏ ⊂⊕ � • ∪⊕∈  ∪⊕ √∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂  ℑ  ⊃ ∉ ⊃ ⊂ℑ  ∩⊕ ⊕ 2 
∈∉∏ ∩∪� ∪⊕∩  ⊕ ℑ    ⊕  ℘ ℑ∏  ⊕ ℜ∏ℜℜ ⊂⊕ ∉℘  ℑ ℘ ⊄� 

3 .4  Στρυχτυρε ανδ χο µ πατιβιλιτψ οφ βινδερ 
ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ∠ ℑ   ⊕  ∈∉∅ ∪⊕ 

⋅ℑ¬ 2∉ ⊃ ⊂ 2°∞ ℑ∈⊗ ⊃   ℘ ∉∈  ⊃  ∏ ⊕∈ � ×∪ ⊃  ⊆⊕ ℑ∈  ∪ℑ  

⋅ℑ¬�∉ ⊃ ⊂� °∞ ⊄⊕ ⊕∠ ∪⊕ ⊃ ∉⋅∈    ∏ ℘  ∏  ⊕⊃ ∈  ∪⊕ℜ ⊃ ∈⊗ ⊕  

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

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

 ∪⊕⊃ ∈∩  ⊕⊗ ⊃ ⊕∈ � 

Φ ιγ .3  ÷2 ℑ∧ ∠ℑ   ⊕  ∈∉∅ 

° • 2°↓2°∞ ℜ ⊃ ∈⊗ ⊕ ℑ∈⊗⊃ ∈∩  ⊕⊗ ⊃ ⊕∈  

3 .5  Ινφλυενχε οφ οιλ αδδιτιον ον µιξινγ τορθυε ανδ 
µ αξιµ υµ ποωδερ λοαδινγ 

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

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

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

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

ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕∅ ⊕ ⊕⊗   ∉℘ ⊄ ℑ∈⊗ ∪⊕ ⊆⊃ ¬ ⊃ ∈∩√⊕   ⊕ ⊂� ′ℑ   ⊕ ⊂  

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

  ⊕ ∠� 

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

Φ ιγ .4  ♥∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅∉ ⊃ ⊂∉∈ ⊆⊃ ¬ ⊃ ∈∩ ∉ ∇∏ ⊕ℑ∈⊗ 

⊆ℑ¬ ⊃ ⊆∏⊆ ∠ ∉⋅⊗ ⊕ ⊂∉ℑ⊗ ⊃ ∈∩ 
�ℑ � ) °∞ ⋅⊃  ∪ ∪ ⊃ ∩∪ ⊆∉ ⊂⊕ ℘ ∏ ⊂ℑ ⋅⊕ ⊃ ∩∪  � 

�ℜ� ) °∞ ⋅⊃  ∪⊂∉⋅ ⊆∉ ⊂⊕ ℘ ∏ ⊂ℑ ⋅⊕ ⊃ ∩∪  

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



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

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

⋅⊕ ⊃ ∩∪ ∉∅  ∪⊕ °∞ ⋅ℑ  ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗� Υ ∠ ⋅ℑ  ⊕ ⊂⊕ √ℑ  ⊕⊗ 

∅  ∉⊆  ∉ �� � ∗ �� � � 

3 .6  Εφφεχτ οφ οιλ αδδιτιον ον χοολινγ στεπ ανδ γρεεν 

στρενγτη 

⁄≥≤ ⋅ℑ ∏  ⊕⊗ ∉ ⊆⊕ ℑ  ∏  ⊕∪⊕ ℑ ℘ ℑ∠ ℑ ℘ ⊃  ∧ � Χ ∠ � ∉∅ 

∉ ⊃ ⊂ ℑ∈⊗∅ ⊕ ⊕⊗   ∉℘ ⊄� ∪⊕ Χ ∠ ∉∅ ∉ ⊃ ⊂ ⊃ ℑℜ∉∏ � ��� ♠ �∩ 

⊗∏  ⊃ ∈∩�� ∗ ��� ε � Χ ∠ ∉∅∅ ⊕ ⊕⊗   ∉℘ ⊄⊃ ℑℜ ∉∏ � � �♠ �∩� 

⁄⊃ ∅ ∅ ⊕  ⊕∈∅  ∉⊆ ⋅ℑ¬ℑ∈⊗°∞� ∪⊕  ⊕ ⋅ℑ ∈∉∠∪ℑ  ⊕  ℑ∈2 
 ⊃  ⊃ ∉∈ ℑ∈⊗√∉ ⊂∏⊆⊕ ∪ ⊃ ∈⊄ℑ∩⊕∅∉∉ ⊃ ⊂ ⊗∏  ⊃ ∈∩℘ ∉∉ ⊂ ⊃ ∈∩ℑ ∅ 2 
 ⊕ ⊆∉ ⊂⊗ ⋅ℑ ∅ ⊃ ⊂ ⊂⊕⊗� ↓⊃ ⊂ ℑℜ  ∉ ℜ ⊕⊗ℑ∠ℑ  ∉∅ ∪⊕ ℑ ∅  ∉⊆ 

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

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

⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂   ⊕  � 

∞∅ ∅ ⊕ ℘ ∉∅∉ ⊃ ⊂ℑ⊗⊗ ⊃  ⊃ ∉∈ ∉∈  ∪⊕∩  ⊕ ⊕∈    ⊕∈∩  ∪⊃ ⊃ ⊂ 2 
⊂∏    ℑ  ⊕⊗⊃ ∈ ƒ⊃ ∩� � � ×∪⊕∩  ⊕ ⊕∈   ⊕∈∩  ∪⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ℑ⊂∉ 

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

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

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

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

⋅ℑ¬ ℑ∈⊗ °∞ ⊆∉ ⊂⊕ ℘ ∏ ⊂⊕  ℜ ∧ ⊗ ⊃  ∠ ⊕   ⊃ ∈∩ ⊃ ∈ ° • ℘  ∧  ℑ ⊂ 

ℑ∈⊗°∞ ⊆∉ ⊂⊕ ℘ ∏ ⊂⊕℘ ∪ℑ ⊃ ∈�♥∈ ″ ⊕ ∅� ≈�� �⋅⊃  ∪ ∪⊕ℑ⊗ ⊗ ⊃ 2 
 ⊃ ∉∈ ∉∅∉ ⊃ ⊂ ∉ °° ∉°≥ � ∪⊕∩  ⊕ ⊕∈    ⊕∈∩  ∪ ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ 

 ∉ℑ ⊂∉⋅ ℑ ℜ ⊕ ⊂∉⋅ � ↑ °ℑ⊃ ∈ ⊆∉ ℘ ℑ  ⊕ � ♣⊕ ⊆ℑ∈ ≈� 

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

⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉ ⊂⊗ ⊃ ∈∩ ∪∉∏ ⊂⊗ℜ ⊕⊂ℑ  ∩ ⊕  ∪ℑ∈ � ↑ °ℑ�≥∉ ∉ ⊃ ⊂ 

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

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

∪ℑ√⊕∅∏ ⊂ ∅ ⊃ ⊂ ⊂⊕⊗ ⋅ℑ¬℘  ∧  ℑ ⊂ℑ∈⊗°∞℘ ∪ℑ ⊃ ∈�∉ ⊃ ⊂ ⋅⊃ ⊂ ⊂∅ ⊂∉⋅ 

∉∏ ∉∅  ∪⊕ ∅ ⊕ ⊕⊗   ∉℘ ⊄ ⋅∪⊕∈  ∪⊕⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ∠  ⊕   ∏  ⊕ ⊃  

∪ ⊃ ∩∪⊕ � 

Φ ιγ .5  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅∩  ⊕ ⊕∈    ⊕∈∩  ∪ √∉ ⊃ ⊂℘ ∉∈ ⊕∈ 

3 .7  Εφφεχτ οφ οιλ ον δεβινδινγ ρατε 

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

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

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

⊗ ⊃   ∉ ⊂√⊕⊗ℑ∈⊗⊗ ⊃ ∅ ∅∏  ⊕⊗∇∏ ⊃ ℘ ⊄⊂∧⊃ ∈⊂ ⊃ ∇∏ ⊃ ⊗ ∉ ⊂√⊕∈�♦∉⋅2 
⊕ √⊕ � ⊗ ⊃   ∉ ⊂∏  ⊃ ∉∈ ∉∅  ∉ ⊂ ⊃ ⊗ 2  ℑ  ⊕ ⋅ℑ¬ ⋅ℑ  ⊂∉⋅⊕ � ϒ 

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

∉∅ ⋅ℑ¬ ⊃ ∈ ≤ ♦ � ≤⊂ � ℜ ⊕ ℘ ℑ⊆⊕ ∇∏ ⊃ ℘ ⊄⊕ � ∉  ∪⊕ ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ 

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

 ∪⊕ℜ ⊃ ∈⊗ ⊕ � ≥∉ ∪⊕ ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ℑ  ⊕ ⋅ℑ ∉√⊕ � ⊆⊆�∪ 

∅∉ ⋅∉ 2⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩� 

Φ ιγ .6  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈∉∅⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩∠ ⊕  ℘ ⊕∈ ℑ∩ ⊕√ ⊃ ⊆⊕ 
�ℑ� ) �� ε � χ � � � ��ℜ � ) �� ε � χ � � �� � � 

�℘ � ) �� ε � χ � � �� � ��⊗ � ) �� ε � χ � � �� � � 

�⊕ � ) �� ε � χ � � �� � ��∅ � ) �� ε � χ � � �� � 

3 .8  ∆ρψ ινγ οφ βροων παρτσ ανδ ρεχψχλε οφ σολϖεντ 

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

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

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

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

�� ⊆⊃ ∈ ℑ �� ε ∅∉ ℑ⊆∠ ⊂⊕ ∉∅ � � �� ⊆⊆  ∪ ⊃ ℘ ⊄� • ∪⊕∈ 

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

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

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

 ∪⊕ ∉ ⊂√⊕∈ℜ∉ ⊃ ⊂⊃ ∈ ∉ / √ℑ∠∉ 0   ℑ  ⊕ ℑ∈⊗ ⊆∉√⊕ ∉∏  

 ∪ ∉∏ ∩∪  ∪⊕ ⊃ ∈ ⊕  2℘ ∉∈∈⊕ ℘  ⊕⊗  ∏∈∈⊕ ⊂� ∞⊂⊕ √ℑ  ⊃ ∈∩  ∪⊕ 

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

Φ ιγ .7  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈∉∅ ∉ ⊂√⊕∈ ⊂⊕ ℑ√⊃ ∈∩√ 

 ⊃⊆⊕∅∉� � �� ⊆⊆  ∪ ⊃ ℘ ⊄ ∠ ℑ   

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

∠∏  ⊕ ≤ ♦ � ≤⊂ � � ×∪⊕ ⁄ℑ  ℑ⊃ ∠ ⊂∉  ⊕⊗⊃ ∈ ƒ⊃ ∩� � � • ⊃  ∪⊃ ∈2 

# � � � # ∂ ∉ ⊂1��  λ 1�  ⁄⊕ √⊕ ⊂∉∠⊆⊕∈∉∅ ⋅ℑ¬2∉ ⊃ ⊂ 2∠∉ ⊂∧⊕  ∪∧⊂⊕∈⊕ℜ ⊃ ∈⊗ ⊕ ∅∉ƒ⊕ 2�→ ⊃∠∉⋅⊗ ⊕ ⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉ ⊂⊗ ⊃ ∈∩



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

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

 ⊕ ℑ ℘ ∪⊕⊗���∩�←� 

Φ ιγ .8  ∂ ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ ∉ ⊂√⊕∈ ⊕ ℘ ∧℘ ⊂⊕∠ ⊕  ℘ ⊕∈ ℑ ∩ ⊕√ 

⋅ℑ¬ℑ∈⊗∉ ⊃ ⊂℘ ∉∈℘ ⊕∈  ℑ  ⊃ ∉∈ ∅∉≤ ♦ � ≤⊂ � 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

�� • ℑ¬ 2∉ ⊃ ⊂ 2∠∉ ⊂∧⊕  ∪∧⊂⊕∈⊕ ⊃  ℑ ∠∪∧ ⊃ ℘ ℑ ⊂ ⊆⊃ ¬ ⊃ ∈∩ 

ℜ ⊃ ∈⊗ ⊕  ∧  ⊕⊆ � ℑ∈⊗ ⊕√⊕  ∧ ⊃ ∈∩  ⊕⊗ ⊃ ⊕∈⊄⊕ ⊕ ∠ ⊃   ∉⋅∈ 

   ∏ ℘  ∏  ⊕� 

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

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

 ∉ ∇∏ ⊕ ⊗∏  ⊃ ∈∩ ⊆⊃ ¬ ⊃ ∈∩ ℑ∈⊗ ⊃ ∈℘  ⊕ ℑ  ⊕  ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩  ℑ  ⊕ 

∩  ⊕ ℑ  ⊂∧ � 

�� ƒ⊕ ⊕⊗   ∉℘ ⊄ ⋅⊃  ∪ ⋅ℑ¬2∉ ⊃ ⊂ 2∞∂ ϒ ℑ ℜ ⊃ ∈⊗ ⊕ ℘  ℑ ℘ ⊄ 
⋅∪⊕∈ ⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩⊃ ∈ ≤ ♦ � ≤⊂ � � ×∪ ⊃ ⊃ ⊗∏ ⊕ ∉  ∪⊕ ∩  ⊕ ℑ  

√∉ ⊂∏⊆⊕⋅⊕ ⊂ ⊂ ℑ  ⊃ ∉ ∉∅ ∞∂ ϒ ⊃ ∈ ≤ ♦ � ≤⊂ � � 

� � ×∪⊕ ∠  ⊕ ∅ ⊕  ℑℜ ⊂⊕ ∅∉⊆∏ ⊂ℑ  ⊃ ∉∈ ∅∉ ⋅ℑ¬ 2∉ ⊃ ⊂ 2 
∠∉ ⊂∧⊕  ∪∧⊂⊕∈⊕ℜ ⊃ ∈⊗ ⊕ ⊃ ��Β��Β�� � • ∪⊕∈ ∏  ⊃ ∈∩ ≤ ♦ � ≤⊂ � 
ℑ  ∪⊕⊗ ⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ∉ ⊂√⊕∈ ∉ ⊕⊆∉√⊕ ⋅ℑ¬ 2∉ ⊃ ⊂ 2°∞ 

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

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

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ♣⊕ ⊆ℑ∈ ″ ↑ � °∉⋅⊗ ⊕ ♥∈⊇ ⊕ ℘  ⊃ ∉∈ ↑ ∉ ⊂⊗ ⊃ ∈∩ ≈ ↑  � ↑ °♥ƒ 

→ ♠����� � 

≈�  • ⊃ ⊕ ℘ ∪ ″ ∞ � ↑ℑ∈∏ ∅ ℑ ℘  ∏  ⊕∉ ∅°ℑ   ∅  ∉⊆ °ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ↑ℑ  ⊕ 2 
 ⊃ ℑ ⊂≈° � ∝≥ ������� ����� � 

≈�  • ⊃ ⊕ ℘ ∪ ″ ∞ � ↑⊕  ∪∉⊗ ℑ∈⊗ ↑⊕ ℑ∈∅ ∉ ″ ⊕⊆∉√⊃ ∈∩ ′⊃ ∈⊗ ⊕  

∅  ∉⊆ ℑ ♣ ⊕ ⊕ ∈ ′∉⊗ ∧ ≈° � ∝≥ ������� ����� � 

≈�  ← ⊃ ∈ ≥ × ℑ∈⊗ ♣⊕ ⊆ℑ∈ ″ ↑ � ×∪ ⊕ ∉ ∧ ∉ ∅ ×∪ ⊕ ⊆ℑ ⊂ ⁄⊕ ℜ ⊃ ∈⊗ 2 
⊃ ∈∩≈♠  �♥∈♠ °∉⋅⊗ ⊕  ↑ ⊕  ℑ ⊂ ⊂����� ������ ���� � 

≈�  ≠ℑ∈∩ ↑ ♠� ϒ  ⊕≥ ∂ ℑ∈⊗ ♣⊕ ⊆ℑ∈ ″ ↑ � • ℑ¬ 2ℜ ℑ  ⊕ ⊗ ℑ∈⊗ 
°∞♣2′ℑ  ⊕ ⊗ ′⊃ ∈⊗ ⊕ ≥∧  ⊕⊆ ⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈∅ ∉ ↑ ⊕  ℑ ⊂ ℑ∈⊗ 

≤⊕  ℑ⊆⊃ ℘ °∉⋅⊗ ⊕   ≈ ϒ � ≤ℑ⊗ ⊂⊕ × ↑ ℑ∈⊗ → ℑ  ℑ  ⊃ ⊆∪ ℑ⊄� 

ϒ⊗ √ℑ∈℘ ⊕⊃ ∈ °∉⋅⊗ ⊕  ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � °ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ↑ ℑ  ⊕  ⊃ ℑ ⊂  

∂ ∉ ⊂� � °ℑ  �� ≈≤ � ° ⊃ ∈℘ ⊕  ∉∈ � → ♠� ↑ °♥ƒ ���� ���� � 

≈�  ♦⊕ ∈↔ƒ ℑ∈⊗ ♣⊕ ⊆ℑ∈ ″ ↑ �ϒ⊗ √ℑ∈℘ ⊕ ⊗∠  ∉℘ ⊕   ⊃ ∈∩∉ ∅ ϒ⊗ 2 
√ℑ∈℘ ⊕ ⊗ ↑ℑ  ⊕  ⊃ ℑ ⊂  √⊃ ℑ °∉⋅⊗ ⊕  ♥∈⊇ ⊕ ℘  ⊃ ∉∈ ↑ ∉ ⊂⊗ ⊃ ∈∩ ≈ ϒ  � 

← ℑ⋅⊂⊕ ∧ ϒ ℑ∈⊗ ≥⋅ℑ∈ ∉∈ � ϒ⊗ √ℑ∈℘ ⊕⊃ ∈ °∉⋅⊗ ⊕  ↑⊕  ℑ ⊂ ⊂∏  ∩∧ 

� °ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊕ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ∂ ∉ ⊂�� ≈ ≤  � ° ⊃ ∈℘ ⊕  ∉∈ � → ♠� 

↑ °♥ƒ ����� ���� � 

≈�  ♣⊕ ⊆ℑ∈ ″ ↑ ℑ∈⊗ ′∉ ⊕ ϒ �♥∈⊇ ⊕ ℘  ⊃ ∉∈ ↑ ∉ ⊂⊗ ⊃ ∈∩ ∉ ∅ ↑⊕  ℑ ⊂  

ℑ∈⊗ ≤⊕  ℑ⊆⊃ ℘ ≈ ↑  � ° ⊃ ∈℘ ⊕  ∉∈ � → ♠� ↑ °♥ƒ ����� � 

≈�  ♠ ∉∪∈ ∉∈ ↔° �° ∉℘ ⊕  ∅ ∉ƒℑℜ  ⊃ ℘ ℑ  ⊃ ∈∩ °ℑ   ∅  ∉⊆ °ℑ   ⊃ ℘ ∏ 2 
⊂ℑ  ⊕ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≈° � ∝≥ ������� ����� � 

≈�  ♠ ∉∪∈ ∉∈ ↔° � ↑⊕  ℑ ⊂⊃ ∈⊇ ⊕ ℘  ⊃ ∉∈ ⊆∉ ⊂⊗ ⊃ ∈∩ℜ∧  ∪ ⊕⊃ ∈⊇ ⊕ ℘  ℑ⊆ℑ¬ 

∠  ∉℘ ⊕   ≈ ϒ  � ↑ ⊕  ℑ ⊂ ♥∈⊇ ⊕ ℘  ⊃ ∉∈ ↑ ∉ ⊂⊗ ⊃ ∈∩ �♥♥� ≈ ↑  � 

° ⊃ ∈℘ ⊕  ∉∈ � → ♠� ↑ °♥ƒ ����� ��� � 

≈��  ↑ ℑ   ∧∈ ↑ ° � ♠ ℑ⊆⊕  ° ♠ ℑ∈⊗ ♦ℑ⋅∉  ∪ ′ � ♥∈⊇ ⊕ ℘  ⊃ ∉∈ 

⊆∉∏ ⊂⊗ ⊃ ∈∩∉ ∅ ∪ ℑ  ⊗⊆⊕  ℑ ⊂℘ ∉⊆∠∉∈⊕ ∈ ≈♠  � ↑⊕  ℑ ⊂ °∉⋅⊗ ⊕  

″ ⊕ ∠ ∉  ����� ������� ���� � 

≈��  ♦⊕ ∈ ↔ƒ � ← ⊕ ⊕ ⁄ ℑ∈⊗ ← ⊃ ∈ ≥ × �♥∈ ⊕ ∩  ⊃  ∧ ∉ ∅ ≤∉⊆∠ ⊂⊕ ¬ 

≥∪ ℑ∠ ⊕ ° ∉⊗ ∏ ℘   ℜ∧ °∉⋅⊗ ⊕  ♥∈⊇ ⊕ ℘  ⊃ ∉∈ ↑ ∉ ⊂⊗ ⊃ ∈∩ ≈♠ � 

°∉⋅⊗ ⊕  ↑⊕  ℑ ⊂ ⊂∏  ∩∧ ♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂����� ������ ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


