
Αρτιχλε Ι∆ : ���� � ������������ � ���� � �� 

Μιχροστρυχτυραλ εϖολυτιον οφ α φοργεδ ΤιΑλ βασεδ αλ λοψ 
δυρινγ ηεατ τρεατµεντ ατ συβτρανσυστεµ περατυρε 

≠ 

× ϒ→♣ ♠ ⊃ ℑ∈2℘ ∪⊕∈∩�唐建成� � ♦ ∝ϒ→♣ ′ℑ ⊃ 2∧∏∈�黄伯云� � 

← ♥∝ • ⊕∈2 ∪⊕∈∩ �刘文胜� � ♦∞ ≠∏ ⊕ 2∪∏ ⊃ �贺跃辉� 

Στατε Κεψ Λαβορατορψ φορ Ποωδερ Μεταλλυργψ , 

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

Αβσ τραχτ : ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂⊕ √∉ ⊂∏  ⊃ ∉∈ ∉ ∅ℑ∅ ∉ ∩ ⊕ ⊗ ×⊃ ϒ⊂ℜ ℑ  ⊕ ⊗ℑ ⊂ ⊂∉∧ ⊗ ∏  ⊃ ∈∩∪⊕ ℑ    ⊕ ℑ  ⊆⊕ ∈ ∅  ∉⊆ ���� ε  ∉���� ε ⋅ℑ ⊃ ∈2 
√⊕   ⊃ ∩ ℑ  ⊕ ⊗� ×∪⊕∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉ ∅ ∪ ⊕ℑ ⊂∠∪ ℑ∠∪ ℑ  ⊕ ℑ ⋅⊕ ⊂ ⊂ℑ  ∪ ⊕ ⊃ ∨⊕ ℑ∈⊗ ∪ ⊕√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈∉ ∅ ∪ ⊕∩ ℑ⊆⊆ℑ∠∪ℑ  ⊕ ⋅⊕  ⊕⊕ √ℑ ⊂ 2 
∏ ℑ  ⊕ ⊗ℑ ℑ∅∏∈℘  ⊃ ∉∈ ∉ ∅ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕ ∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗ ⊃ ⊆⊕� • ∪ ⊕ ∈  ∪⊕ℑ ⊂ ⊂∉∧ℑ  ⊕⊃  ∉ ∪ ⊕ ⊆ℑ ⊂ ⊂∧ ∪ ⊕ ℑ   ⊕ ℑ  ⊕ ⊗ℑ  ∏ℜ   ℑ∈ ∏  

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � ∪ ⊕ ⊃ ∨⊕ ∉ ∅∩ ℑ⊆⊆ℑ∠∪ℑ  ⊕  � ∆ Χ �⊃ ∈℘  ⊕ ℑ  ⊕ ⊂ ⊃ ∩∪  ⊂∧ ⋅⊃  ∪∪ ⊕ ℑ    ⊕ ℑ  ⊆⊕ ∈  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ℑ∈⊗ ⊃ ⊆⊕ℑ∈⊗ ∪ ∉ ⊕∉∅ℑ ⊂ 2 
∠∪ℑ∠∪ ℑ  ⊕  � ∆ Α � ℑ∈⊗ ∪⊕√∉ ⊂∏⊆⊕∅  ℑ ℘  ⊃ ∉∈∉ ∅∩ ℑ⊆⊆ℑ∠∪ℑ  ⊕  � Υ Χ � √ℑ  ∧  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ ⊂∧ ⋅⊃  ∪∪∉ ⊂⊗ ⊃ ∈∩ ⊃ ⊆⊕⊃ ∈ ∪⊕⊕ ℑ  ⊂∧   ℑ∩ ⊕ ∉ ∅ 

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

⋅∪ ⊃ ℘ ∪℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕ ⊗ ℜ∧ ∆ Α� � � .�� ∆ Χ / Υ Χ � ′⊕  ⊃ ⊗ ⊕ �⊃ ∪ ℑ ℜ ⊕ ⊕ ∈ ∅ ∉∏∈⊗ ∪ ℑ  ∪ ⊕ℑ ⊂∠∪ℑ ∠∪ ℑ  ⊕ ⊃ ∈  ∪⊕ ∠ ⊕ ℘ ⊃ ⊆⊕ ∈∪ ⊕ ℑ  

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

Κεψ ωορδσ: ×⊃ ϒ⊂ℜ ℑ  ⊕ℑ ⊂ ⊂∉∧ �∪⊕ ℑ   ⊕ ℑ  ⊆⊕ ∈ � ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∆οχυµεντ χοδε : Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

×∪⊕ ×⊃ ϒ⊂ 2ℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧ ∪ℑ ℜ ⊕ ⊕∈ ⊄∈∉⋅∈  ∉ ℜ ⊕∉∈⊕ 

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

   ∏ ℘  ∏  ℑ ⊂ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ≈� � ×∪⊕∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ∪⊕ℑ ⊂ ⊂∉∧ 

   ∉∈∩ ⊂∧ ⊗ ⊕∠⊕∈⊗ ∉∈  ∪⊕ ⊃  ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  ≈� � ×∪⊕ 

×⊃ ϒ⊂ ℜℑ  ⊕⊗ℑ ⊂ ⊂∉∧⋅⊃  ∪ℑ∅∏ ⊂ ⊂∧⊂ℑ⊆⊕ ⊂ ⊂ℑ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  

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

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

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

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

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

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

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

≈� �� � ♥ ∉ ∪⊕ ⊆ℑ ⊂ 

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

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

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

♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ ⊕¬∠  ⊕   ⊃ ∉∈ 
≈� � • ∪⊕∈  ∪⊕ ⊗ ⊕ ∅∉⊆⊕⊗ ℑ ⊂ ⊂∉∧ 

ℑ  ⊕ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗ ℑ  ∏ℜ   ℑ∈ ∏  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � ⊗∏∠ ⊂⊕¬ 

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

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

 ⊃ ∨⊕ ∉∅ ℑ ⊂∠∪ℑ � ∆ Α � � ∩ℑ⊆⊆ℑ � ∆ Χ � ∠∪ℑ  ⊕ �ℑ∈⊗ ∪⊕ 

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

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

⊗∏ ∠ ⊂⊕¬ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  ≈� � ×∉ ⊆⊕ ⊕  ∪⊕  ⊕∉ℜ ⊇ ⊕ ℘  ⊃ √⊕ � 

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

⊗∏  ⊃ ∈∩∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈⋅ℑ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗⊃ ∈ ∪⊕∠  ⊕  ⊕∈ 

⋅∉ ⊄� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

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

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

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

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

���� ε ∅∉��∪ℑ∈⊗∪∉ ⊃  ∉  ℑ  ⊃ ℘∠  ⊕   ⊃ ∈∩ℑ ���� ε 
∅∉� ∪∏∈⊗ ⊕ ℑ  ∩ ∉∈ ∠  ⊕   ∏  ⊕∉∅ ��� ↑ °ℑ�℘ ℑ∈∈⊕⊗∪∉ 

∅∉ ∩ ⊃ ∈∩ ⊕ ∠∉  ⊕⊗⊃ ∈ ″ ⊕ ∅�≈� ⋅ℑ ℑ⊗ ∉∠  ⊕⊗ ∉ ⊗ ⊕ ∅∉⊆ 

 ∪⊕ ×⊃ ϒ⊂ℜℑ  ⊕⊗ℑ ⊂ ⊂∉∧ ℜ ∧ �� � �ϒ  ⊕  ⊃ ⊕ ∉∅⊕¬∠ ⊕  ⊃⊆⊕∈  

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

∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊗∏  ℑ  ⊃ ∉∈  ℑ∈∩ ⊃ ∈∩∅  ∉⊆ �� ⊆⊃ ∈  ∉ � ∪ ℑ  

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

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

∠ℑ  ℑ⊆⊕  ⊕   ∏ ℘ ∪ℑ  ∆ Α � ∆ Χ ℑ∈⊗ Υ Χ � 

3  Ρ ΕΣΥΛΤΣ 

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

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

⊃ ∉ℜ  ⊕  √⊕⊗⊃ ∈ ∪⊕ ∠ ⊕ ℘ ⊃⊆⊕∈ � 

ƒ⊃ ∩� � ⊗ ⊃  ∠ ⊂ℑ∧ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ×⊃ ϒ⊂ ∪⊕ ℑ  

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ϒ∠ ����� 

≠ Φουνδατιον ιτεµ : ° ∉ ⊇ ⊕ ℘ ���2���2����  ∏∠∠ ∉  ⊕ ⊗ℜ∧ ∪ ⊕→ ℑ  ⊃ ∉∈ℑ ⊂ ϒ⊗ √ℑ∈℘ ⊕ ⊗ ↑ℑ  ⊕  ⊃ ℑ ⊂ ≤∉⊆⊆⊃   ⊕ ⊕∉∅ ≤∪ ⊃ ∈ℑℑ∈⊗∠  ∉ ⊇ ⊕ ℘ ��������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧ ∪⊕ 

→ ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑ     Ρεχε ιϖεδ δατε : ϑυν .�� , ���� ; αχχεπτεδ δατε : ↓℘  � �� �����



Φ ιγ .1  ↓∠  ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅∅∉ ∩ ⊕⊗ ×⊃ ϒ⊂ 

⊗ ⊕∠⊕∈⊗∉∈ ∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ ⊕⊆∠⊕  ℑ  ∏  ⊕ � ƒ⊃ ∩�� ⊃ ⊂ ⊂∏  2 
  ℑ  ⊕  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗ ⊕ ∠ ⊕∈⊗ ⊕∈℘ ⊕∉∅ ∆ Α � ∆ Χ ℑ∈⊗ Υ Χ � 
ƒ ∉⊆ ƒ⊃ ∩�� �⊃ ⊃ ∅∉∏∈⊗ ∪ℑ  Υ Χ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪ℑ  ∠ ⊂∧ 

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

����  ∉ ���� ε � ∆ Α ⊃ ∈℘  ⊕ ℑ  ⊕∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⋅⊃  ∪ ⊕⊆∠⊕  2 
ℑ  ∏  ⊕⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩∅  ∉⊆ ���� ε  ∉ ���� ε � • ∪⊕∈  ∪⊕ 

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

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

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

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

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

∪⊕ ℑ  2  ⊕ ℑ  ⊕⊗ℑ � ��� ε ℑ  ⊕⊃ ⊂ ⊂∏    ℑ  ⊕⊗⊃ ∈ ƒ⊃ ∩�� � ∆ Α 
⊃ ∈℘  ⊕ ℑ  ⊕ ∅  ∉⊆ �� Λ ⊆  ∉ �� Λ ⊆ ⋅∪⊕∈ ∪⊕∪∉ ⊂⊗ ⊃ ∈∩ ⊃ ⊆⊕ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩∅  ∉⊆ �� ⊆⊃ ∈  ∉ � ∪� ≤∪ℑ∈∩ ⊕ ∉∅ Υ Χ ∅  ∉⊆ 
�� �  ∉ �� � ⊃ ℑ ⊂ ∉ ∉ℜ  ⊕  √⊕⊗�′∏  ∪⊕℘ ∪ℑ∈∩ ⊕∉∅ ∆ Χ 
⋅⊃  ∪ ∪⊕ ∪∉ ⊂⊗ ⊃ ∈∩ ⊃⊆⊕⊃  ⋅⊕ ℑ⊄� ƒ⊃ ∩�� ⊃ ⊂ ⊂∏    ℑ  ⊕  ∪⊕ 

√ℑ  ⊃ ℑ  ⊃ ∉∈∉∅ ∆ Α � ∆ Χ ℑ∈⊗ Υ Χ ⋅⊃  ∪ ∪⊕∪∉ ⊂⊗ ⊃ ∈∩ ⊃ ⊆⊕ℑ  

���� ε �♥℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  ∪⊕℘ ∪ℑ∈∩⊕ ∉∅ ∆ Α � ∆ Χ 
ℑ∈⊗ Υ Χ ℑ ∅  ⊕ ℑℜ ∉∏ � ∪ ∉∅ ∪⊕ ℑ  2  ⊕ ℑ  ⊆⊕∈ℑ  ⊕ ∈⊕∩ ⊂ ⊃ ∩ ⊃ 2 
ℜ ⊂⊕�×∪⊕  ⊕ ∅∉ ⊕� ∪⊕ ⊃ ∨⊕ ∉∅ ∪⊕ℑ ⊂∠∪ℑ ∠∪ℑ  ⊕∩  ℑ ⊃ ∈∉∅ 

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

 ∪⊕⊂ ⊃ ⊆⊃ ℑ   ∪ ⊃  ⊕⊆∠⊕  ℑ  ∏  ⊕�≥⊃⊆⊃ ⊂ℑ  ⊂∧ � ∆ Α ∉∅ ∪⊕ℑ ⊂ 2 
⊂∉∧∪⊕ ℑ   ⊕ ℑ  ⊕⊗∅∉� ∪ ℑ √ℑ  ⊃ ∉∏  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ⊆ℑ∧ 

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

4  ∆ΙΣΧΥΣΣΙΟΝ 

• ∪⊕∈ ∪⊕∅∉ ∩ ⊕⊗ ×⊃ ϒ⊂ 2ℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧⊃ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗ 

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

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

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

⊂⊕ ℑ⊗  ∉⊂ ⊃   ⊂⊕√ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ Υ Χ � 
• ∪⊕∈  ∪⊕∅∉ ∩ ⊕⊗ ×⊃ ϒ⊂ ℑ  ⊕ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗ ℑ  ∏ℜ 2 

  ℑ∈ ∏  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ � ∆ Α ℜ ⊕ ℘ ∉⊆⊕  ⊃ ⊆⊕⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ 

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

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

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

Φ ιγ .2  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅∅∉ ∩⊕⊗ ×⊃ ϒ⊂ℑ ∅  ⊕ ∪⊕ ℑ  2  ⊕ ℑ  ⊆⊕∈ℑ  

���� ε �ℑ� ����� ε �ℜ� ����� ε �℘ � ℑ∈⊗���� ε �⊗ � � ∪∅∉ ⊂ ⊂∉⋅⊕⊗ℜ∧ ϒ≤ 

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



Φ ιγ .3  ∆ Α � ∆ Χ ℑ∈⊗ Υ Χ ℑ ℑ∅∏∈℘  ⊃ ∉∈ ∉∅ 

∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

Φ ιγ .4  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅∅∉ ∩ ⊕⊗ ×⊃ ϒ⊂ℑ ∅  ⊕  

∪⊕ ℑ   ⊕ ℑ  ⊆⊕∈ ℑ ���� ε ∅∉ 
�� ⊆⊃ ∈�ℑ� �� ∪�ℜ� ℑ∈⊗� ∪�℘ � ∅∉ ⊂ ⊂∉⋅⊕⊗ℜ∧ ϒ≤ 

Φ ιγ .5  ∆ Α � ∆ Χ ℑ∈⊗ Υ Χ ℑ ℑ∅∏∈℘  ⊃ ∉∈ ∉∅∪∉ ⊂⊗ ⊃ ∈∩ ⊃⊆⊕ 

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

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

∆ Α � � � ∆ Χ / (� Υ Χ ) (�) 

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

 ∪⊕ℑ ⊂∠∪ℑ∩  ℑ ⊃ ∈ℑ  ⊕⊃ ∈ ⊗ ⊃  ⊕ ℘ ∠  ∉∠∉  ⊃ ∉∈ ∉ ∆ Χ ℑ∈⊗⊃ ∈ 
⊃ ∈√⊕   ⊕∠  ∉∠∉  ⊃ ∉∈ ∉ Υ Χ �′∏   ∪⊕  ℑ  ⊃   ⊃ ℘ ℑ ⊂ ⊕  ∏ ⊂  ∉∅ 

∆ Α� Υ Χ / ∆ Χ ∉∅ ∪⊕⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ √ℑ ⊂∏ ⊕ ℑ  ⊕∅  ∉⊆ � ��� 

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

℘ ℑ∈ ℜ ⊕⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ℜ ∧ 
∆ Α � � � .�� ∆ Χ / Υ Χ (�) 

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

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

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

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

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

♥⋅ℑ  ⊕ ∠ ∉  ⊕⊗ ∪ℑ ℑ⊗⊗ ⊃  ⊃ ∉∈∉∅  ∏ℜ   ⊃  ∏  ⊃ ∉∈ℑ ⊂ ⊕ ⊂⊕ 2 
⊆⊕∈  ∏ ℘ ∪ ℑ  ≤� ↑ ∉ ℑ∈⊗ → ℜ ℑ∈⊗⊃ ∈ ⊕    ⊃  ⊃ ℑ ⊂ ⊕ ⊂⊕ 2 
⊆⊕∈  ∏ ℘ ∪ℑ →ℑ∈⊗ ↓ ℘ ℑ∈ ⊕  ℑ ⊃ ∈ ∪⊕⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊆⊃ ∩  ℑ 2 
 ⊃ ∉∈ ≈�� ��� � ≡∪⊕∈∩ 

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

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

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

 ∪⊕⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊆⊃ ∩  ℑ  ⊃ ∉∈ � ϒ ∪⊕ ℑ⊆⊕ ⊃ ⊆⊕� ≠∏∈ ⊕  

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

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

ℑ∈⊗⊂∉⋅⊕  ∪⊕ ⊗  ⊃ √⊃ ∈∩ ∅∉ ℘ ⊕∅∉ ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊆⊃ ∩  ℑ 2 
 ⊃ ∉∈ � ×∪⊕  ⊕ ∅∉ ⊕ ∪⊕⊃ ∈ ⊕  ∅ℑ ℘ ⊃ ℑ ⊂ ⊆⊃ ∩  ℑ  ⊃ ∈∩ ℑ  ⊕⊃ ∈ ×⊃ ϒ⊂ 

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

 ∪⊕⊕¬ ⊃   ⊕∈℘ ⊕ ∉∅ ≤� → ℑ∈⊗ ↓ ⊕ ⊂⊕⊆⊕∈ �  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ 

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

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

×∪⊕ℑ ⊂∠∪ℑ ∠∪ℑ  ⊕ ⊃ ∈ ×⊃ ϒ⊂ ℑ ⊂ ⊂∉∧∪⊕ ℑ   ⊕ ℑ  ⊕⊗ℑ  

���� ε ℑ∈⊗���� ε ℘ ∉∈ ℑ ⊃ ∈⊂ℑ⊆⊕ ⊂ ⊂ℑ    ∏ ℘  ∏  ⊕ �′∏  

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

# � � � # ∂ ∉ ⊂1��  λ 1�  ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅ℑ∅∉ ∩⊕⊗ ×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ ∪⊕ ℑ  ⊕⊗ℑ  ∏ℜ   ℑ∈ ∏  ⊕⊆∠⊕  ℑ  ∏  ⊕



⊕⊗ℑ � ��� ε ℑ∈⊗ � ��� ε ℑ∠∠ ⊕ ℑ ∅ ⊕ ℑ  ∏  ⊕ ⊂⊕  � ×∪⊕ 

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

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

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

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

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

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

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

• ∪⊕∈  ∪⊕∅∉ ∩⊕⊗ ×⊃ ϒ⊂ℜ ℑ  ⊕⊗ℑ ⊂ ⊂∉∧ℑ  ⊕∪⊕ ℑ   ⊕ ℑ  ⊕⊗ℑ  

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

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

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

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� • ∪⊕∈ ∪⊕∅∉ ∩⊕⊗ ×⊃ ϒ⊂ℑ ⊂ ⊂∉∧ℑ  ⊕⊃  ∉ ∪⊕ ⊆ℑ ⊂ ⊂∧ 

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

  ℑ∩⊕ ∉∅∪⊕ ℑ    ⊕ ℑ  ⊆⊕∈ �ℜ∏ ℑ ∅  ⊕ ∪⊕ ℑ    ⊕ ℑ  ⊆⊕∈ ∅∉ 

�∪� Υ Χ √ℑ  ⊃ ⊕  ⊂ ⊃ ∩∪  ⊂∧ ⋅⊃  ∪ ∪∉ ⊂⊗ ⊃ ∈∩ ⊃⊆⊕ℑ∈⊗ ∆ Α ℑ∠ 2 
∠  ∉ℑ ℘ ∪⊕ ⊂ ⊃ ⊆⊃  � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ℜ∧ ∆ Α � � 
� .�� ∆ Χ / Υ Χ � ♥∈  ∪⊕ ⊆⊕ ℑ∈  ⊃ ⊆⊕� ∆ Χ  ⊕ √⊕ ℑ ⊂ℑ ⊂ ⊃   ⊂⊕ 

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  • ℑ  ⊗ 2≤⊂∉ ⊕ ≤ ↑ ℑ∈⊗ ƒ ∉⊕  ƒ ♦ � ⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈ ⊃ ∈  ∧∈2 

 ∪ ⊕  ⊃ ∉ ∅⊂ ⊃ ∩∪ ⋅⊕ ⊃ ∩∪ ⊆⊕  ℑ ⊂ ≈♠ �♠↓ ↑ � ���� � ����� � 

�� � 

≈�  ′ℑℜ∏ ♣ ƒ � ∂⊃ ∩ ℑ ∧ ∂ ℑ∈⊗ ∂ ℑ  ∏ ⊗ ⊕ √ℑ⊆ ↔� ° ∉℘ ⊕   ⊃ ∈∩� ⊆⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗ ⊕ ∈ ⊃ ⊂⊕ ∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ ℑ ×⊃ 2�� � ϒ⊂� ⊆∉ ⊂⊕ 
∅  ℑ ℘  ⊃ ∉∈� ℑ ⊂ ⊂∉∧ ≈♠ � ≥℘  ⊃ ∠  ℑ ↑⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ � ���� � �� � 

���� � 

≈�  ♦∏ ℑ∈∩ ≥ ≤ ℑ∈⊗ ♦ℑ ⊂ ⊂ ∞ ←� °⊂ℑ   ⊃ ℘⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗∅  ℑ ℘ 2 
 ∏  ⊕∉ ∅ℜ ⊃ ∈ℑ  ∧ ×⊃ ϒ⊂ 2ℜ ℑ  ⊕ℑ ⊂ ⊂∉∧≈♠  � ↑ℑ  ℑ ⊂ ⊂ × ℑ∈����� � 

��ϒ ���� � 

≈� ↔ ⊃ ⊆ ≠ • � ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂ ⊕ √∉ ⊂∏  ⊃ ∉∈ ℑ∈⊗ ⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ 

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

≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ��� ����� � 

≈�  ↑∉  ⊃  ↑ ϒ � ← ⊕ ℜ∉⊕ ∏ ∅ ↑ ℑ∈⊗ ′ℑ  ℑ⋅⊃∞� ∞∅ ∅ ⊕ ℘ ∉ ∅ ∪⊕  2 
⊆∉⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂   ⊕ ℑ  ⊆⊕ ∈  ∉∈ ∠∪ ℑ  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ∈⊗ ⊆⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕⊕ √∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ℑ ×⊃ 2��ϒ⊂ 2� ↑ ∈2�→ ℜ ℑ ⊂ ⊂∉∧ ≈♠ � 

≥℘  ⊃ ∠  ℑ ↑ ⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ��� ��� � 

≈�  ≤ ♦∞→♣ ←♦ � ♦ ∝ ϒ→♣ ′ ≠ ℑ∈⊗ ± ∝ ÷ ♦ � ×∪ ⊕  ∏ ⊗ ∧ ∉ ∅ 

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

≈♠  � ×∪ ⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ 2 
∈⊕  ⊕ � ����� �� ���� � 

≈�  → ⊕ ⊄⊄ℑ∈ ⊃″ ↑ � ↑℘±∏ ℑ∧ ° ϒ ℑ∈⊗ ≥⊕⊆⊃ ℑ  ⊃ ∈ ≥ ←� ↑⊕ ℑ 2 
 ∏  ⊕⊆⊕ ∈∉ ∅ ∪ ∉⊆∉∩ ⊕ ∈⊃ ∨ℑ  ⊃ ∉∈ ⊄ ⊃ ∈⊕  ⊃ ℘ ∅ ∉ℑ∈⊕ ℑ  2∩ ℑ⊆⊆ℑ ⊃ 2 
 ℑ∈⊃ ∏⊆ ℑ ⊂∏⊆⊃ ∈⊃ ⊗ ⊕ ≈♠  �≥℘  ⊃ ∠  ℑ ↑⊕  ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ��� � 

���� � 

≈�  ≥⊕⊆⊃ ℑ  ⊃ ∈ ≥ ←�≥⊕ ⊕  ∪ℑ  ℑ⊆ℑ∈ ∂ ℑ∈⊗♠ ℑ ⊃ ∈ ∂ ↔� ↑⊃ ℘  ∉   ∏ ℘ 2 
 ∏  ⊕ ⊕ √∉ ⊂∏  ⊃ ∉∈ ⊗ ∏  ⊃ ∈∩ ℘ ∉∈√⊕ ∈ ⊃ ∉∈ℑ ⊂ ℑ∈⊗ ⊃  ∉  ∪⊕ ⊆ℑ ⊂ ∪∉  

∅∉ ∩ ⊃ ∈∩∉ ∅ ℑ ∈⊕ ℑ ∩ ℑ⊆⊆ℑ ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂∏⊆⊃ ∈⊃ ⊗ ⊕≈♠ � ↑⊕  ℑ ⊂ ⊂ 

↑ ℑ  ⊕ × ℑ∈����� ���ϒ ����� � 

≈�  ≥⊕ ⊕  ∪ ℑ  ℑ⊆ℑ∈ ∂ ℑ∈⊗ ≥⊕⊆⊃ ⊆ℑ  ⊃ ∈ ≥ ←� ϒ∈ℑ ⊂∧ ⊃  ∉ ∅ ∩  ℑ ⊃ ∈ 

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

≈♠  � ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕ × ℑ∈����� ���ϒ ���� � 

≈��  ≡∪⊕ ∈∩ ≠ �≡∪ ℑ∉ ←ℑ∈⊗ ×ℑ∈∩  ⊃↔� ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕⊕ √∉ ⊂∏ 2 
 ⊃ ∉∈ ⊗ ∏  ⊃ ∈∩ ∪ ⊕ ℑ   ⊕ ℑ  ⊆⊕ ∈∉ ∅ℑ ≤ℜ ⊕ ℑ  ⊃ ∈∩ ×⊃ � ϒ⊂� ×⊃ ϒ⊂ 

ℑ ⊂ ⊂∉∧ ≈♠  �≥℘  ⊃ ∠  ℑ ↑⊕  ℑ ⊂ ⊂ ↑ℑ  ⊕ ����� ��� ���� � 

≈��  ≠∏ ∈ ♠ ♦ � ↓∪ ↑ ♦ � → ℑ∈ ≥ • �⊕ ℑ ⊂� ↑⊃ ℘  ∉ℑ ⊂ ⊂∉∧⊃ ∈∩⊕ ∅ 2 
∅ ⊕ ℘  ⊃ ∈ ×⊃ ϒ⊂ � ↑ ∉ ℑ ⊂ ⊂∉∧≈♠ � ↑ℑ  ⊕ ≥℘ ⊃∞∈∩� ���� � 

���2���ϒ ���� � 
≈��  ♠ ∉∈⊕ ≥ ϒ ℑ∈⊗↔ ℑ∏ ∅⊆ℑ∈ ↑ ♠�°∪ ℑ  ⊕⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ℑℑ∈⊗  ℑ∈ 2 

∅ ∉⊆ℑ  ⊃ ∉∈ ⊃ ∈ ⊃ ∈ ⊕ ⊆⊕ ⊗ ⊃ ℑ  ⊕  ⊃  ℑ∈⊃ ∏⊆2ℑ ⊂∏⊆⊃ ∈∏⊆ ℑ ⊂ ⊂∉∧ 
≈♠  � ϒ℘  ℑ ↑ℑ  ⊕ ����� ��� ���� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


