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

Συρφαχε ηαρδενινγ οφ διε στεελ βψ 
συπερπλαστιχ δεφορµ ατιον οφ τηερµ ο2σπραψεδ ποωδερ αλ λοψ 

≠ 

• ∞→♠ ⊃ ∏ 2ℜ ℑ�文九巴� � � ≤ ♦ ∞→ ≥∪ ⊃ 2∠∏ �陈世朴� � 

�� � ⁄⊕∠ℑ   ⊆⊕∈∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ← ∏ ∉∧ℑ∈∩ ♥∈  ⊃  ∏  ⊕ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

← ∏ ∉∧ℑ∈∩ ������ � ° �″ �≤∪ ⊃ ∈ℑ� 

� �≥℘ ∪∉∉ ⊂ ∉∅ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ≥℘ ⊃ ⊕∈℘ ⊕ℑ∈⊗ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� ≥∪ℑ∈∩∪ℑ ⊃♠ ⊃ ℑ∉ ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ � 

≥∪ℑ∈∩∪ℑ ⊃������ � ° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] × ∪ ⊕ ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘∅ ∉⊆⊃ ∈∩⊃ ℑ∈ ℑ⊗ √ℑ∈℘ ⊕ ⊗∠  ∉℘ ⊕   ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕ℑ∈⊗∪ ℑ ℜ ⊕ ⊕ ∈ ∏  ⊕ ⊗⊃ ∈ ⊆ℑ∈∏ ∅ ℑ ℘  ∏  ⊃ ∈∩ ∉⊆⊕⊗ ⊃ ⊕ � 

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

∉⋅⊃ ∈∩ ∉  ∪⊕⊂∉⋅  ∏  ∅ ℑ ℘ ⊕   ⊕ ∈∩  ∪ ℑ∈⊗ ∠ ∉∉ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕� ϒ ℘ ∉⊆ ⊆⊕  ℘ ⊃ ℑ ⊂ ℘ ∉ ⊂⊗ ⋅∉ ⊄ ⊃ ∈∩ ⊗ ⊃ ⊕  ⊕ ⊕ ⊂ ♣≤ �� ∠  ⊕ 2  ⊕ ℑ  ⊕ ⊗⊃ ∈ ∉ 

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

ℑ ⋅⊕ ℑ  2 ⊕  ⊃   ℑ∈ℑ ⊂ ⊂∉∧ � ϒ ∉⊆⊕ℑ∠∠  ∉∠  ⊃ ℑ  ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℑ∈⊗   ℑ ⊃ ∈  ℑ  ⊕ � ∪ ⊕ ℑ ℘ ℘ ∉⊆ ⊆∉⊗ ℑ  ⊕ ⊗ ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘⊗ ⊕ ∅ ∉⊆ℑ  ⊃ ∉∈ ∉ ∅ 

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

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

 ∠ ⊕ ℘ ⊃ ⊆⊕ ∈ ∪ℑ ℑ ⊂  ∉ ℜ ⊕ ⊕ ∈ ⊃ ⊆∠  ∉√⊕ ⊗�℘ ∉⊆∠ ℑ  ⊕ ⊗ ⋅⊃  ∪ ∪⊕ ♣≤ ��   ⊕ ⊕ ⊂℘ ∉ℑ  ⊕ ⊗ ⋅⊃  ∪ ∪ ⊕ ℑ⊆⊕ℑ ⊂ ⊂∉∧ ∠ ∉⋅⊗ ⊕ ℑ∈⊗  ⊕ ℑ  ⊕ ⊗ℜ∧ ∅ ⊂ℑ⊆⊕ 

 ⊕⊆⊕ ⊂  ⊃ ∈∩� 

[ Κεψ ωορδσ]  ∏  ∅ ℑ ℘ ⊕ ∪ ℑ  ⊗ ⊕ ∈⊃ ∈∩� ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘∅ ∉⊆⊃ ∈∩� ∪ ⊕ ⊆ℑ ⊂  ∠  ℑ∧ 

[ ΧΛΧ νυµ βερ] × ♣��� � �� � × ♣��� � ��         [ ∆οχυµ εντ χοδε] Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

⁄ ⊃ ⊕ ∠ ⊂ℑ∧ ℑ∈ ⊃⊆∠ ∉  ℑ∈ ∉ ⊂⊕⊃ ∈ ⊆∉⊗ ⊕  ∈ ⊆ℑ∈∏ ∅ℑ ℘ 2 

 ∏  ⊃ ∈∩⊃ ∈⊗∏    ∧ � → ⊕⋅ ∠  ∉℘ ⊕   ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕  ≈� ℑ  ⊕ ℜ ⊕ 2 

⊃ ∈∩⊃ ∈∈∉√ℑ  ⊕⊗⊗ ℑ∧ ℑ∈⊗ ⊗ ℑ∧ � ∏ ℘ ∪ ℑ  ∠ ℑ  ⊄ ⊕  ∉ ⊃ ∉∈ �∏ ⊂ 2 

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

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

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

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

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

⊕¬∠ ⊕  ⊃ ⊕∈℘ ⊕⊗ √⊕  ∧  ⊕√⊕  ⊕ ⋅∉ ⊄ ⊃ ∈∩ ℘ ∉∈⊗ ⊃  ⊃ ∉∈ ∉∅ ℘ ∉⊆2 

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

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

 ⊕ ℑ �♥∈ ∉ ⊗ ⊕  ∉ ⊕∈∪ℑ∈℘ ⊕  ∪⊕ ∪ℑ  ⊗∈⊕  ℑ∈⊗ ⋅⊕ ℑ  2 ⊕ 2 

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

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

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

 ∪⊕ ⊃  ⊕  √⊃ ℘ ⊕⊂ ⊃ ∅ ⊕� 

× ∪⊕ ∠  ⊕  ⊕∈∠ℑ∠ ⊕  ∏ ∩∩ ⊕   ℑ ∈⊕⋅  ⊕ ℘ ∪∈⊃ ∇∏ ⊕⊃ ∈2 

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

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

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

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

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

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

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

2 .1  Ματεριαλσ ανδ προχεσσ ινγ 

ϒ ℘ ∉⊆ ⊆⊕  ℘ ⊃ ℑ ⊂ ⊗ ⊃ ⊕   ⊕ ⊕ ⊂ ♣≤ �� ⋅ℑ  ∏  ⊕⊗ ℑ  ∪⊕ 

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

⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕ � �× ∪⊕   ⊕ ⊕ ⊂ ℜℑ  ⋅ℑ  ⊆ℑ℘ ∪ ⊃ ∈⊕⊗ ⊃ ∈ ∉ 

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

� � � ⊆ ⊆ ≅ �� � � ⊆ ⊆ �♥∈ ∉ ⊗ ⊕  ∉ ∉ℜ  ℑ ⊃ ∈ ℑ∈ ∏ ⊂   ℑ ∅ ⊃ ∈⊕ 2 

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

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

ℑ ��� ∗ ��� ε ⊃ ∈  ℑ ⊂ ℜℑ  ∪ ℑ∈⊗∇∏ ⊕∈℘ ∪ ⊃ ∈∩⊃ ∈ ∉ ⊃ ⊂�ℑ∈⊗ 

∅ ⊃ ∈ℑ ⊂ ⊂∧  ⊕⊆∠⊕  ⊕⊗ ℑ ��� ε � × ∪⊕  ⊕  ∏ ⊂  ℑ∈∩  ℑ ⊃ ∈  ⊃ ∨⊕  

⋅⊕  ⊕ℑℜ∉∏ � ∗ � Λ ⊆ � 

× ∪⊕   ⊕ ⊕ ⊂  ∏ℜ    ℑ  ⊕ ⋅ℑ  ∅ ⊃    ⊂∧ ℜ ⊂ℑ   ⊕⊗ ⋅⊃  ∪ 

℘ ∉ℑ   ⊕ ℑ∈⊗� ↓∈ ⊃  � � � ⊆ ⊆ ≅ �� � � ⊆ ⊆  ∏  ∅ ℑ ℘ ⊕� ∪⊕ 

℘ ∉⊆ ⊆⊕  ℘ ⊃ ℑ ⊂ ℑ ⊂ ⊂∉∧ ∠∉⋅⊗ ⊕   �⊃   ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ ℑ  ⊕ ℑ ⊂ ∉ 

⊂ ⊃   ⊕⊗⊃ ∈ ×ℑℜ ⊂⊕�� ⋅⊕  ⊕∅ ⊂ℑ⊆⊕ ∠  ℑ∧⊕⊗ ∉ ∅∉⊆ ℑℜ ∉∏ � 

⊆ ⊆  ∪ ⊃ ℘ ⊄ ⊂ℑ∧⊕ � 

Ταβλε 1  → ∉⊆⊃ ∈ℑ ⊂ ℘ ∉⊆∠∉ ⊃  ⊃ ∉∈∉∅ ⊕   ⊕⊗ ⊗ ⊃ ⊕  ⊕ ⊕ ⊂

      ℑ∈⊗ ∠  ℑ∧⊕⊗ℑ ⊂ ⊂∉∧ ∠∉⋅⊗ ⊕    � � � 

↑ ℑ  ⊕  ⊃ ℑ ⊂ ≤ ≤ ↑ ∈ → ⊃ ′ ≥⊃ ƒ⊕ 

♣≤ �� � � �� � � �� � � �� ′ℑ ⊂� 

ϒ⊂ ⊂∉∧ 
∠∉⋅⊗ ⊕   

� � �� � � �� � � � ∗ � � � � � � ∗ � � � ′ℑ ⊂� 

2 .2  Συπερπλαστιχ δεφορµ ατιον τεσ τσ 

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

��� ∗ ��� ε ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊃ ∈⊃  ⊃ ℑ ⊂    ℑ ⊃ ∈  ℑ  ⊕ � ℑ∈⊗  ∪⊕ 

   ℑ ⊃ ∈  ℑ  ⊕ ∉ ∅ � � � ≅ �� � �  � � ⋅ℑ ∅∉∏∈⊗ ∉ ℜ ⊕ ℑ  ⊃  ∅ ℑ℘ 2 

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

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ⁄⊕ ℘����� 

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ����� � ���  ∏ ∠∠ ∉  ⊕ ⊗ ℜ∧  ∪⊕ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ♦⊕ ∈ℑ∈ ° ∉√⊃ ∈℘ ⊕� ° �″ �≤ ∪ ⊃ ∈ℑ 

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



2 .3  Ηαρδνεσσ µ εασυρεµ εντ ανδ ωεαρ τεσ τ 

× ∪⊕ ×� ⊆⊃ ℘  ∉∪ℑ  ⊗∈⊕   ⊕   ⊕  ⋅ℑ ∏  ⊕⊗∅∉ ⊆⊕ ℑ 2 

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

   ℑ  ⊕⊃ ∈  ∪⊕ ℘ ∉ℑ  ⊕⊗  ∠ ⊕ ℘ ⊃⊆⊕∈� × ∪⊕ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕ 

⋅ℑ ⊕ √ℑ ⊂∏ ℑ  ⊕⊗ ⋅⊃  ∪ ℑ∈ ↑ ↑2���  ⊕  ⊆ℑ ℘ ∪ ⊃ ∈⊕ ∏  ⊃ ∈∩ ℑ 

ℜ ⊂∉℘ ⊄2∉∈2 ⊃ ∈∩ ℑ   ℑ∈∩⊕⊆⊕∈ ⊃ ∈ ℑ ⊃ ℑ  ∉∉⊆  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

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

♣≤ �� ℑ∈⊗ ∪⊕ ℑ   ⊕ ℑ  ⊕⊗  ∉ ℑ ∪ℑ  ⊗∈⊕   ∉∅ �� ♦ ″ ≤ � 

× ∪⊕ ⋅⊕ ℑ  ⊕    ⋅⊕  ⊕ ∠⊕  ∅∉⊆⊕⊗ ⋅⊃  ∪  ∪⊕⊂∉ℑ⊗ ∉∅ ��� 
∗ ��� →ℑ ��� � ⊆⊃ ∈ � × ∪⊕ ⊆ℑ  ⊂∉ ℑ ∅  ⊕ �� ⊆⊃ ∈  ⊕   

⋅ℑ  ⊆⊕ ℑ  ∏  ⊕⊗ ℜ∧ ℑ∈ ℑ∈ℑ ⊂∧ ⊃ ℘ ℑ ⊂ ℜℑ ⊂ℑ∈℘ ⊕� 

3  Ρ ΕΣΥΛΤΣ 

3 . 1  Συπερπλαστιχ δεφορµ ατιον οφ συβσ τρατε ανδ 

χοατινγ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ µ √ℑ ⊂∏ ⊕ � ∪⊕   ℑ ⊃ ∈  ℑ  ⊕ ⊕∈ ⊃ 2 

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

   ℑ ⊃ ∈  ℑ  ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗ ∏ℜ    ℑ  ⊕ � ℑ  ∪⊕⊃ ∈⊃ 2 

 ⊃ ℑ ⊂    ℑ ⊃ ∈  ℑ  ⊕ ∉∅ � �� ≅ �� � �  � � ℑ  ∪⊕ ∅∏∈℘  ⊃ ∉∈ ∉∅ 

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

× ∪⊕ ⊆⊕ ℑ  ∏  ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕∉∅ µ ℑ∈⊗ Ρ √ℑ ⊂∏ ⊕ ∪ℑ ℜ ⊕ ⊕∈ 

 ⊕ ∠∉  ⊕⊗ ⊕ ⊂ ⊕⋅∪⊕  ⊕ ≈� � � � × ∪⊕  ∏ℜ    ℑ  ⊕   ⊕ ⊕ ⊂ ℜ ⊕∪ℑ√⊕  

 ℑ  ∪⊕ ∪ ⊃ ∩∪ µ √ℑ ⊂∏ ⊕  ⋅∪ ⊃ ℘ ∪ ℑ  ⊕ ∪ ⊃ ∩∪⊕  ∪ℑ∈ � �� ⊃ ∈ 

 ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕  ℑ∈∩ ⊕ ∉∅ ��� ∗ ��� ε ℑ∈⊗ ∅∉ ∪⊕ 

℘ ∉ℑ  ⊃ ∈∩  ∪⊕ µ √ℑ ⊂∏ ⊕ ℑ  ⊕ ℑ ⊂ ∉ ∪ ⊃ ∩∪ ⊃ ∈ ��� ∗ ��� ε � 

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

ℜ ∉ ∪ ⊆ℑ  ⊕  ⊃ ℑ ⊂ℑ   ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅��� ∗ ��� ε � Ρ � � 

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

 ∪⊕ ∏ℜ    ℑ  ⊕ . �ℑ∈⊗√⊃ ℘ ⊕√⊕   ℑ�♥∈ ∠ ℑ   ⊃ ℘ ∏ ⊂ℑ �ℑ ��� 
ε Ρ Υ � � ⋅∪ ⊃ ℘ ∪ ⊆⊕ ℑ∈ ∪ℑ  ∪⊕ ⊗ ⊕ ∅∉⊆ℑℜ ⊃ ⊂ ⊃  ⊃ ⊕  ∉∅ 

ℜ ∉ ∪ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ  ⊕  ⊃⊆⊃ ⊂ℑ � ⊕  ∏ ⊂  ⊃ ∈∩ ⊃ ∈ ℑ∈ ℑ ℘ ℘ ∉⊆ ⊆∉2 

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

∠  ∉⊗ ∏ ℘ ⊕⊗ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ∏ℜ    ℑ  ⊕ ℑ∈⊗ ℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗  ∪⊕ 

Φ ιγ .1  ×⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊕∠⊕∈⊗ ⊕∈℘ ⊕ ∉∅ 

 ⊕∈ ⊃  ⊃ √⊃  ∧ ∠ℑ  ℑ⊆⊕  ⊕  µ �ℑ� ℑ∈⊗   ℑ ⊃ ∈  ℑ  ⊕ ℑ  ⊃ ∉ 

Ρ ∅∉℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗ ∏ℜ    ℑ  ⊕ �ℜ � 

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

3 .2  Ηαρδνεσσ ανδ ωεαρ ρεσ ισ τανχε 

⁄⊕ ∅∉⊆⊕⊗ℑ ��� ε ℑ∈⊗ � � � ≅ �� � �  � � ℑ∈⊗∅∉ ⊂ 2 

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

 ∪⊕ ♣≤ ��   ⊕ ⊕ ⊂  ∪⊕ ⊆ℑ ⊂  ∠  ℑ∧⊕⊗ ⋅⊃  ∪ ƒ⊕ 2ℜ ℑ  ⊕ ⋅⊕ ℑ  2 

 ⊕  ⊃   ℑ∈℘ ∉ℑ  ⊃ ∈∩ ⊃   ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕  ∏  ∅ ℑ ℘ ⊕ 

∪ℑ  ⊗∈⊕   ⊕ ℑ ℘ ∪⊕ ∏ ∠ ∉ ∗ ♦ ∂ � ��� ℑ∈⊗⊆∉∉ ∪ ⊂∧ ⊗ ⊕ 2 

℘  ⊕ ℑ  ⊕  ∉  ∪ℑ ∉∅ ∪⊕ ∏ℜ    ℑ  ⊕� 

Φ ιγ .2  ↑⊃ ℘  ∉∪ℑ  ⊗∈⊕  ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∅  ∉⊆ 

℘ ∉ℑ  ⊃ ∈∩ ∉  ∏ℜ    ℑ  ⊕

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

 ∪⊕�� ⊆⊃ ∈ ⋅⊕ ℑ  ⊕   � ⋅∪⊕  ⊕ ℘ ∏  √⊕ � ℑ∈⊗ � ℑ  ⊕  ∪⊕ 

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

⊂∉⋅⊕⊗ ℜ ∧  ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ℑ∈⊗ ℜ ∧ ∅ ⊂ℑ⊆⊕ 

 ⊕⊆⊕ ⊂  ⊃ ∈∩  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � × ∪⊕  ⊕ ⋅∉ ⊄ ⊃ ∈⊗ ∉∅ ∠ ⊕ ℘ ⊃⊆⊕∈ 

⊕¬∪ ⊃ ℜ ⊃  ∪⊕ ⊃⊆⊃ ⊂ℑ ⋅⊕ ℑ ℜ ⊕∪ℑ√⊃ ∉ ℜ∏  ∪⊕ ⋅⊕ ℑ  ⊕  ⊃  2 

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

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

Φ ιγ .3  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕∈ ⊆ℑ  ⊂∉ ∉∅ 

℘ ∉ℑ  ⊃ ∈∩ ℑ∈⊗⊂∉ℑ⊗∅∉⊗ ⊃ ∅ ∅ ⊕  ⊕∈  ⊕ ℑ  ⊆⊕∈  
� ) ≤∉ℑ  ⊃ ∈∩ ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ℑ ⊂ ⊂∧ ⋅⊕ ⊂⊗ ⊕ ⊗ℑ ��� ε � 

� ) ≤∉ℑ  ⊃ ∈∩ ⊕⊆⊕ ⊂  ⊕ ⊗ℜ∧ ∅ ⊂ℑ⊆⊕ 

3 .3  Μιχροσ τρυχτυρε 

× ∪⊕∉∠  ⊃ ℘ ℑ ⊂ ⊆⊃ ℘  ∉∩  ℑ∠∪∉∅ ∪⊕��� ε  ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ 

⊗ ⊕ ∅∉⊆⊕⊗ ♣≤ ��   ⊕ ⊕ ⊂ ⋅⊃  ∪ ℘ ∉ℑ  ⊃ ∈∩⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� 

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

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

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

∉∈ ∉  ∪⊕ ∏ℜ    ℑ  ⊕�ƒ∏   ∪⊕ ⊆∉ ⊕�ℑ ∈⊕⋅ �ℜ∏ ⋅ℑ ∈∉ 

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

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

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



Φ ιγ .4  ≥∞ ↑ ⊆⊃ ℘  ∉∩  ℑ∠∪ ∉∅℘ ∉ℑ  ⊃ ∈∩ 

 ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ℑ ⊂ ⊂∧ ⋅⊕ ⊂⊗ ⊕⊗ℑ ��� ε 

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

4  ∆ΙΣΧΥΣΣΙΟΝ 

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

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

∪ ⊃ ∩∪⊕  ∪ℑ∈ � �� ℑ ��� ∗ ��� ε ℑ  ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂    ℑ ⊃ ∈ 

 ℑ  ⊕ ∉∅ � � � ≅ �� � �  � � � × ∪⊕  ⊕ ∅∉ ⊕� ⊃ ⊃  ℜ ⊕ ⊂ ⊃ ⊕ √ℑℜ ⊂⊕ 

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

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

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

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

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

∅∉ ∪⊕ℑ ℘ ℘ ∉⊆ ⊆∉⊗ ℑ  ⊕⊗ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ � 

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

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

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

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

⊆⊃ ℘  ∉ ℘ ∉∠ ⊃ ℘ ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ≈� ∗ � � ⁄∏  ⊃ ∈∩  ∪⊕  ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ 

⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ �  ∪⊕ ⊆⊃ ℘  ∉∠  ∉℘ ⊕   ⊕  ℑ  ∪⊕ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕  ⊕ 2 

∩ ⊃ ∉∈ �  ∏ ℘ ∪ ℑ  ∪⊕⊃ ∈ ⊕  ⊗ ⊃ ∅ ∅∏  ⊃ ∉∈ ≈� � ∩ ⊕  ⊆∏ ℘ ∪ ℑ ℘  ⊃ √⊃ 2 

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

⊂∉∩  ℑ∠∪ ⊃ ℘ℑ∈⊗℘ ∪⊕⊆⊃ ℘ ℑ ⊂℘ ∉⊆∠∉ ⊃  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ∏ℜ 2 

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

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

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

 ⊕  ∅ℑ ℘ ⊕� × ∪⊕  ⊕ ∅∉ ⊕� ℜ ∉ ∪ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ⋅⊕  ⊕ ⋅⊕ ⊂ ⊂ 2 ⋅⊕ ⊂⊗ ⊕⊗ 

 ∉ ⊕ ℑ ℘ ∪ ∉ ∪⊕ ℑ∈⊗ ∪⊕ ∠∉ ⊕  ⋅⊕  ⊕℘ ⊂∉ ⊕⊗� 

× ∪⊕ ∠  ⊕  ⊕∈⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∪ℑ  ∏ ∩∩ ⊕   ⊕⊗ ∪ℑ  ∪⊕ 

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

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

⊕∈⊕⊗⊂ℑ∧⊕ ∉∈  ∪⊕ ♣≤ ��   ⊕ ⊕ ⊂�⊃ ∈ ⋅∪ ⊃ ℘ ∪ ⊆ℑ∈∧ ∪ℑ  ⊗ 

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

 ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ � ℑ∈⊗  ⊕  ∏ ⊂ ⊃ ∈  ⊕⊆ℑ  ⊄ℑℜ ⊂⊕ 

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

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

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

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ′∧  ∪⊕ ⊆ℑ ⊂  ∠  ℑ∧⊃ ∈∩ ⋅⊃  ∪ ƒ⊕ 2ℜ ℑ  ⊕ ⋅⊕ ℑ  2 ⊕  ⊃  2 

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

∩  ℑ ⊃ ∈⊕⊗ ♣≤ ��   ⊕ ⊕ ⊂� ∅∉ ⊂ ⊂∉⋅⊕⊗ ⋅⊃  ∪  ∏ ∠⊕  ∠ ⊂ℑ   ⊃ ℘ ⊗ ⊕ 2 

∅∉⊆ℑ  ⊃ ∉∈ ℑ  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∉∅ ��� ∗ ��� ε ℑ∈⊗    ℑ ⊃ ∈ 

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

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

∉∈  ∪⊕ ∏  ∅ ℑ ℘ ⊕� 

�� × ∪⊕∈⊕⋅ ∠  ∉℘ ⊕   ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ⊕⊆ℑ  ⊄ℑℜ ⊂∧ ⊃ ⊆2 

∠  ∉√⊕  ∪⊕ ∏  ∅ℑ ℘ ⊕ ∪ℑ  ⊗∈⊕  ℑ∈⊗ ∪⊕ ⋅⊕ ℑ  ⊕  ⊃   ℑ∈℘ ⊕∉∅ 

♣≤ �� ⊗ ⊃ ⊕  ⊕ ⊕ ⊂� 

[ Ρ ΕΦΕ Ρ Ε ΝΧΕΣ] 

≈�  ↔ ⊂ℑ  ⊕ ∈∅ ⊇ ∉ ⊗ ′ ℑ∈⊗ ← ℑ   2 ϒ⊄⊕ → ∉    ∉⊆ � ° ∉∩  ⊕  ⊃ ∈ ∪∉  

⋅∉ ⊄ ⊗ ⊃ ⊕   ⊕ ⊕ ⊂ ≈ ϒ  � ÷ ∝ ← ∏ ∉ 2∠ ⊃ ∈∩ ℑ∈⊗ ← ℑ   2ϒ⊄⊕ 

→ ∉    ∉⊆ � ° ∉℘ ⊕ ⊕ ⊗ ⊃ ∈∩ ∉ ∅ ℑ∈ ♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ≤∉∈∅ ⊕  ⊕ ∈℘ ⊕∉∈ 

×∉∉ ⊂ ≥ ⊕ ⊕ ⊂∅ ∉⁄ ⊃ ⊕ ℑ∈⊗ ↑ ∉ ⊂⊗ ≈ ≤ � ≥∪ℑ∈∩∪ℑ ⊃� ≥∪ ℑ∈∩∪ ℑ ⊃ 

♠ ⊃ ℑ ∉  ∉∈∩ ∝∈⊃ √⊕   ⊃  ∧ ° ⊕  ����� �� � �� � 

≈�  • ∞→♠ ⊃ ∏ 2ℜ ℑ� ← ♥ ≠ℑ∈2¬ ⊃ ℑ∈∩� ≡ ♦ ∝ ≠⊃ ℑ ∉ 2 ⊆⊃ ∈ �⊕ ℑ ⊂� ≥∏ 2 

∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊃  ∧ ∉ ∅ ƒ⊕→ ⊃ ′≥⊃ℑ ⊂ ⊂∉∧ ℘ ∉ℑ  ⊃ ∈∩ ≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂2 

⊂∏  ∩ ⊃ ℘ ℑ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � �� ��� � ϒ��� � 

��� � 

≈�  • ∞→ ♠ ⊃ ∏ 2ℜ ℑ� ← ♥ ≠ℑ∈2¬ ⊃ ℑ∈∩� ♦ ∝ ϒ →♣ ♠ ⊃ ∈2⊂ ⊃ ℑ∈∩� ⊕ ℑ ⊂� 

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

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

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

↑ ⊕  ℑ ⊂��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � ����� ���≥∏ ∠∠ ⊂� �� ��� � �� � 

≈�  • ∞→ ♠ ⊃ ∏ 2ℜ ℑ� ÷♥ ♠ ∏ 2⊄∏ ⊃ℑ∈⊗ ≠ ϒ →♣ ≠ ∏∈2⊂ ⊃ ∈ � ≥  ∏ ℘  ∏  ⊕ 

ℑ∈⊗ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ ≤ 2 • 2 ↑ ∈   ⊕ ⊕ ⊂ ℜ∧  ∏∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ∪ ⊕ ⊆∉ 2 

⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂ 2  ⊕ ℑ  ⊆⊕ ∈≈♠  � ↑ ℑ  ⊕ ≥℘ ⊃° ∉∩  ⊕  ��⊃ ∈ ≤ ∪ ⊃ 2 

∈⊕  ⊕ � ����� ����� ���� � ��� � 

≈�  ♦ ∞ ♠ ⊃ ∈∩ 2 ∏ℑ∈⊗ • ϒ →♣ ≠ℑ∈2 ⋅⊕ ∈ � × ∪ ⊕ ≥∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊃  ∧ ∉ ∅ 

↑ ⊕  ℑ ⊂� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � ≈ ↑  � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  � 

���� ���� � ��� � 

≈�  ⁄⊕  ℜ∧ ′ ℑ∈⊗ • ℑ ⊂ ⊂ℑ ℘ ∪ ∞ ″ � ⁄ ⊃ ∅ ∅∏  ⊃ ∉∈ ℜ ∉∈⊗ ⊃ ∈∩� ⊗ ⊕ √⊕ ⊂∉∠ 2 

⊆⊕ ∈∉∅ ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ≈♠  � ↑ ⊕  ℑ ⊂ ≥℘ ⊃����� ������ � 

��� � ��� � 

≈�  ″⊃ ⊗ ⊂⊕ ∧ →� • ℑ∈∩ ≡ ≤ ℑ∈⊗ ← ∉ ⊃ ⊆⊕ ♣ • � ⁄ ⊃ ∅ ∅∏  ⊃ ∉∈ ℜ ∉∈⊗ 2 

⊃ ∈∩ ∉ ∅ ⊗ ⊃   ⊃ ⊆⊃ ⊂ℑ  ∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊃  ℑ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧≈♠  � ↑ ℑ  ⊕  ⊃ 2 

ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉ ∏⊆ ����� ���� � ��� ���� � ��� � 

≈�  ♦ ∝ ϒ →♣ ♠ ≤ � ƒ ∝ ♦ ≤ � ←∝ ↓ ′ ≠ �⊕ ℑ ⊂� ↓∈ ℑ ℘  ⊃ √ℑ  ⊃ ∉∈ 

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

≈♠  � ≥℘  ⊃ ∠  ℑ ↑ ℑ  ⊕  ⊃ ℑ ⊂ ⊃ ℑ����� ������ ��� � ��� � 

≈�  ← ♥∝ ← ⊃ 2 ⊆⊃ ∈∩� → ♥∝ ♠ ⊃ 2 ℑ ⊃� ×♥ϒ → ≠ℑ∈2∪∉∈∩�⊕ ℑ ⊂� ⁄ ⊃ ∅ 2 

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

⊇ ∉ ⊃ ∈∉ ∅ ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ⊆ℑ   ⊃ ¬ ℘ ∉⊆∠∉ ⊃  ⊕ ϒ⊂ � ↓ � ����� ≈♠ � 

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

��� � 

≈��  ⁄∞→♣ ≡∪∉∈∩ 2∧∉∈∩� ♦ ∝ ϒ →♣ ′ℑ ⊃ 2∧∏∈ � ♦ ∞ ≠ ∏ ⊕ 2∪∏ ⊃�⊕  

ℑ ⊂�≥∏ ∠ ⊕  ∠ ⊂ℑ   ⊃ ℘ℜ ⊕ ∪ℑ √⊃ ∉∉ ∅ ∪∉ 2∅∉ ∩ ⊕ ⊗ ×⊃ ϒ⊂ 2ℜ ℑ  ⊕ ⊗ ℑ ⊂ ⊂∉∧ 

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

��� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�       ≥∏  ∅ℑ ℘ ⊕ ∪ℑ  ⊗ ⊕∈⊃ ∈∩ ∉ ∅ ⊗ ⊃ ⊕  ⊕ ⊕ ⊂ ℜ∧  ∏ ∠⊕  ∠ ⊂ℑ   ⊃ ℘⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈


