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Ινφλυενχε οφ γραιν σ ιζε ον µ εχηανιχαλ προπερτιεσ οφ 

ισοστατιχαλ λψ πρεσσεδ βερψ λλ ιυµ µ ατεριαλσ 
≠ 

≡ ♦ ↓→♣ ♠ ⊃ ∈∩ 2⊆⊃ ∈∩�钟景明� � � • ϒ→♣ ≡∪ℑ∈2∪∉∈∩�王战宏� � � 

→ ♥∞ ⁄ℑ 2⊇ ∏∈�聂大钧� � � ↑♥→ ÷∏ ⊕ 2 ⊕∈�闵学仁� � � • ϒ →♣ ÷∏ ⊕ 2∨⊕ �王学泽� � � 

ƒ ∝ ÷⊃ ℑ∉ 2¬∏ �付晓旭� � � • ϒ →♣ ← ⊃ ∈∩ 2 ⊕∈�王零森� � 

1 . Νορτηωεστ Ραρε Μεταλ Ματεριαλ σ Ρεσεαρχη Ινστιτυτε , Σηιζυισηαν 753000 , Π. Ρ . Χηινα ; 

2 . Στατε Κεψ Λαβορατορψ φορ Π/ Μ , Χεντραλ Σουτη Υνιϖερσιτψ οφ Τεχηνολογψ , Χηανγσηα 410083 , Π . Ρ . Χηινα 

Αβσ τραχτ : ≥⊃ ¬ ⊄ ⊃ ∈⊗ ∉ ∅ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ∠ ∉⋅⊗ ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕ �� ∗ �� Λ ⊆� ℑ∈⊗⊂∉⋅ ∉¬∧∩ ⊕ ∈ ∠  ⊕ ∠ ℑ  ⊕ ⊗ℜ∧ ⊃ ⊆∠ ℑ ℘  

∩  ⊃ ∈⊗ ⊃ ∈∩ ⋅⊕  ⊕℘ ∉⊆∠ ℑ ℘  ⊕ ⊗ℑ∈⊗℘ ∉∈ ∉ ⊂ ⊃ ⊗ ℑ  ⊕ ⊗ℜ∧ ℘ ∉ ⊂⊗ 2∪ ∉ ⊃  ∉  ℑ  ⊃ ℘∠  ⊕   ⊃ ∈∩�≤♥°2 ♦♥°� � ×∪⊕ ⊕ ∈ ⊃ ⊂⊕   ⊕ ∈∩  ∪�∧⊃ ⊕ ⊂⊗   ⊕ ∈∩  ∪� 

⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆⊃ ℘  ∉ 2∧⊃ ⊕ ⊂⊗   ⊕ ∈∩  ∪� ↑ ≠ ≥� ∉ ∅ ∪ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ⋅⊕  ⊕ ⊕   ⊕ ⊗ℑ∈⊗⊃  ∪ ∉⋅⊕ ⊗ ∪ ℑ  ∪ ⊕   ⊕ ∈∩  ∪∉ ∅ ∪ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ � 

⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ∪ ⊕∧⊃ ⊕ ⊂⊗   ⊕ ∈∩  ∪ℑ∈⊗ ⊆⊃ ℘  ∉ ∧⊃ ⊕ ⊂⊗   ⊕ ∈∩  ∪� ↑ ≠ ≥� ⊃ ∈℘  ⊕ ℑ  ⊕∉ℜ√⊃ ∉∏  ⊂∧ ⋅⊃  ∪ ∪⊕ ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈∉ ∅∩  ℑ ⊃ ∈  ⊃ ∨⊕�ƒ ∉⊆  ∪⊕ 

÷ ″ ⁄ ℑ∈⊗ × ∞↑ � ∪⊕ ⊕ ℘ ∉∈⊗∠∪ ℑ  ⊕⊃ ′⊕↓ ⋅∪ ⊃ ℘ ∪⊃ ∅ ⊃ ∈⊕ ⊂∧ ⊗ ⊃  ∠ ⊕   ⊕ ⊗⊃ ∈ ⊆ℑ   ⊃ ¬� ×∪ ⊃ ⊃ ℘ ∉∈ ⊃ ⊗ ⊕  ⊕ ⊗ ∉ ℜ ⊕ ∪ ⊕ ⊆ℑ ⊃ ∈    ⊕ ∈∩  ∪ 2 
⊕ ∈⊃ ∈∩ ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ∅ ∉≤♥°2 ♦♥°⊕ ⊗ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ⋅⊃  ∪ ∪ ⊃ ∩∪⊕ ∠∏  ⊃  ∧ � 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

⊗ ⊃⊆⊕∈ ⊃ ∉∈ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ �⊕  ℘�≥∉⊃  ⊃ ℑ∩∉∉⊗ ⊆ℑ  ⊕  ⊃ ℑ ⊂∅∉ 

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

°∉⋅⊗ ⊕  ⊆⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ∠  ∉℘ ⊕   ⊃  ℑ⊗ ∉∠  ⊕⊗ ∅∉ 

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

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

ℑ∈⊗⊃⊆∠ℑ ℘ ∩  ⊃ ∈⊗ ⊃ ∈∩�♥⊆∠ℑ ℘ ∩  ⊃ ∈⊗ ⊃ ∈∩⊃ ℑ∈ ℑ⊗ √ℑ∈℘ ⊕⊗ 

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

∅ ⊃ ∈⊕ ℑ∈⊗ ∉∅ ⊂∉⋅ ∉¬∧∩ ⊕∈ ℘ ∉∈ ⊕∈ ≈� � ϒ∈⊗ ∈∉⋅ ⊃ ⊃  

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

⊆ℑ  ⊕  ⊃ ℑ ⊂� 

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

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

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

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

♥ ⊃  ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈ ∪ℑ ∩  ℑ ⊃ ∈  ⊃ ∨⊕⊃  ∪⊕⊄⊕ ∧ ∅ℑ ℘  ∉ 

ℑ ∅ ∅ ⊕ ℘  ⊃ ∈∩ ⊆ℑ  ⊕  ⊃ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ �ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ 

∅∉⊆∏ ⊂ℑ ≈� 

Ρ ψ = Ρ οψ + Κ ψ δ 
−�/ � 

ϒ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ � ∪⊕ ∧⊃ ⊕ ⊂⊗   ⊕∈∩  ∪⊃ ∈℘  ⊕ ℑ  ⊕  

 ⊕⊆ℑ  ⊄ℑℜ ⊂∧ � ƒ∏   ∪⊕ ⊆∉ ⊕� ⋅∪⊕∈  ∪⊕ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈� 

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

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

∅  ℑ ℘  ∏  ⊕   ⊕  ℑ∈⊗ ∧⊃ ⊕ ⊂⊗    ⊕   √ℑ ⊂∏ ⊕ ⊃ ∈℘  ⊕ ℑ  ⊕� ℑ ℑ 

 ⊕  ∏ ⊂  �⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ ∉∅ ⊆ℑ  ⊕  ⊃ ℑ ⊂⊃ ⊃⊆∠  ∉√⊕⊗ �×∪⊕  ∏⊗ 2 
⊃ ⊕ ∉∅ ×∏  ∈⊕ ⊕ ℑ ⊂ ≈� ∉∈  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ∠ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕ 

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

↑ ≠ ≥ ⊃ ℑ ⊆ℑ ⊃ ∈ ⊃ ∈⊗ ⊕¬  ⊕ ∅ ⊂⊕ ℘  ⊃ ∈∩ ∪⊕ ⊗ ⊃⊆⊕∈ ⊃ ∉∈ℑ ⊂ 

  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ⊆ℑ  ⊕  ⊃ ℑ ⊂�♥⊃ ℑ   ⊕   ∉ ℘ ℑ∏  ⊕� ≅ �� � � 

∠ ⊂ℑ   ⊃ ℘   ℑ ⊃ ∈ ≈� ∗ �� � ×∪⊕⊃ ∈⊗ ⊕¬⊃ √⊕  ∧ ⊃ ⊆∠∉  ℑ∈∅∉ 

ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ∏  ⊕⊗⊃ ∈⊃ ∈⊕   ⊃ ℑ ⊂ ∠ ℑ    ≈�� � 

′ℑ  ⊕⊗∉∈ ℑℜ ∉√⊕ ⊗ ⊃  ℘ ∏   ⊃ ∉∈ � ∪⊕ ∠∏  ∠∉ ⊕ ∉∅  ∪ ⊃  

∠ℑ∠⊕ ⊃  ∉ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ 

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

⊗ ⊃ ∅ ∅ ⊕  ⊕∈∠ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕  ⊆ℑ⊗ ⊕ ℜ∧  ∪⊕ ∏  ⊕ ∉∅  ∪⊕ ≤♥°2 
♦♥° ∠  ∉℘ ⊕  � ∉ℑ  ∉⊕   ℑℜ ⊂ ⊃  ∪ℑ∅∉∏∈⊗ ℑ  ⊃ ∉∈∅∉  ∏⊗ ∧2 
⊃ ∈∩ ℑ∈⊗ ∠  ∉⊗ ∏ ℘ ⊃ ∈∩ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⋅⊃  ∪ ∪ ⊃ ∩∪ 

   ⊕∈∩  ∪�⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧ ∪ ⊃ ∩∪ ⊆⊃ ℘  ∉ ∧⊃ ⊕ ⊂⊗   ⊕∈∩  ∪� ↑ ≠ ≥� 

ℑ∈⊗∩∉∉⊗⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Ποωδερ πρεπαρατιον 

≥⊃ ¬ ⊄⊃ ∈⊗  ∉∅ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ∠∉⋅⊗ ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

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

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

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

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

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

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

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

2 .2  Χονσολιδατιον 

°∉⋅⊗ ⊕   ⋅⊕  ⊕ ∠∏ ⊃ ∈ ∉  ∏ℜℜ ⊕ ℘ ℑ∠  ∏ ⊂⊕ � ℘ ∉⊆2 
∠ ℑ ℘  ⊕⊗∏∈⊗ ⊕  ∪⊕ ≤♥° ∉∅ ��� ↑ °ℑ� ×∪⊕ ≤♥°⊕⊗∩  ⊕ ⊕∈ 

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

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

≠ Ρεχε ιϖεδ δατε : ↑ ℑ � �� ����� ; αχχεπτεδ δατε : ♠∏ ⊂� �� �����



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

×∪⊕∩  ⊕ ⊕∈ ℘ ∉⊆∠ℑ ℘  ⋅⊕  ⊕℘ ∉∈ ∉ ⊂ ⊃ ⊗ ℑ  ⊕⊗∏∈⊗ ⊕  ∪⊕ ♦♥° 

∠  ⊕   ∏  ⊕∉∅ ��� ∗ ��� ↑ °ℑℑ ���� ε �� ∪�ℑ∈⊗ ∪⊕ 

∠  ⊕   ∏  ⊕ ⊆⊕⊗ ⊃ ∏⊆ ⊃ ℑ  ∩∉∈ � 

2 .3  Σπεχιµενσ πρεπαρατιον 
�� ≥∠ ⊕ ℘ ⊃⊆⊕∈∅∉ ↑ ≠ ≥ ℑ∈⊗ ⊕∈ ⊃ ⊂⊕ ⊕    

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

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

ℑℜ∉∏ � � � ⊆⊆ ⊃ ∈  ∪ ⊃ ℘ ⊄∈⊕  � 

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

′∧ ℑℜ  ℑ⊗ ⊃ ∈∩ℑ∈⊗∅ ⊃ ∈⊃  ∪ ⊃ ∈∩ ∪⊕  ℑ∈ √⊕   ⊕∅  ℑ℘  ∏  ⊕ 

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

�� ≥∠⊕ ℘ ⊃⊆⊕∈∅∉× ∞↑ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ 

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

 ∉ � � � ≅ �� � � ⊆ ⋅⊃  ∪ ⁄∏ ℑ ⊂♥∉∈ ↑⊃ ⊂ ⊂� 

2 .4  Εξπεριµενταλ µετηοδσ 

�� ⁄⊕∈ ⊃  ∧ 

⁄⊕∈ ⊃  ∧ ∉∅ ♦♥°⊕⊗⊃ ∈∩∉⋅ℑ ⊆⊕ ℑ  ∏  ⊕⊗ℜ∧ ⊆⊕  ∪∉⊗ 

∉∅ ⋅ℑ  ⊕ ⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈ � 

�� ×⊕∈ ⊃ ⊂⊕ ×⊕    

×∪⊕ ⊕∈ ⊃ ⊂⊕   ⊕∈∩  ∪�∧⊃ ⊕ ⊂⊗   ⊕∈∩  ∪ ℑ∈⊗⊕ ⊂∉∈∩ ℑ 2 
 ⊃ ∉∈ ⋅⊕  ⊕ ⊕   ⊕⊗⊃ ∈ ℑ∈ ♥∈   ∉∈ ×⊕   ⊃ ∈∩ ↑ ℑ ℘ ∪ ⊃ ∈⊕� 

�� ↑ ≠ ≥  ⊕    

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

 ∠⊕ ℘ ⊃ ⊆⊕∈�ℑ∈⊗ ∪⊕∈ ∪⊕ ↑ ≠ ≥  ⊕  ⋅ℑ ℘ ℑ   ⊃ ⊕⊗∉∏ ℜ∧ 

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

∠ ⊂ℑ   ⊃ ℘   ℑ ⊃ ∈ ⊃ ∈ ℑ∈ ♥∈   ∉∈ ×⊕   ⊃ ∈∩ ↑ ℑ℘ ∪ ⊃ ∈⊕ ℑ∈⊗ ℑ∈ 

↑ ♣ ����    ℑ ⊃ ∈ ⊃ ∈   ∏⊆⊕∈⋅⊃  ∪ ⊕  ∉ ⊂∏  ⊃ ∉∈ ∉∅ � � � ≅ 

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

⋅ℑ    ⊃ ℘  ⊂∧ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ⋅⊃  ∪ ⊃ ∈ ? � � � ε � 
�� ↑ ⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪ ⊃ ℘∉ℜ  ⊕  √ℑ  ⊃ ∉∈ 

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

�� ≥⊕ ℘ ∉∈⊗∠∪ℑ  ⊕∠ ℑ   ⊃ ℘ ⊂⊕∉ℜ  ⊕  √ℑ  ⊃ ∉∈ 

≥⊕ ℘ ∉∈⊗∠∪ℑ  ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ ⋅⊕  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ∧ ÷ ″ ⁄ 

ℑ∈⊗∉ℜ  ⊕  √⊕⊗ ⋅⊃  ∪ × ∞ ↑ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Χηεµιχαλ χοµ ποσ ιτιον 

×∪⊕∉¬∧∩ ⊕∈ ℘ ∉∈ ⊕∈ ∉∅ ⊃ ¬ ⊄⊃ ∈⊗ ∉∅ ∪⊕∠ ∉⋅⊗ ⊕   

⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ⊆⊕ ℑ∈ ∠ ℑ   ⊃ ℘ ⊂⊕  ⊃ ∨⊕  ℑ  ⊕ ℑ ⊂ ⊂ ⊂⊕   ∪ℑ∈ 

� � � ℑ∈⊗ ƒ⊕ ℘ ∉∈ ⊕∈  ℑ  ⊕ ℜ ⊕  ⋅⊕ ⊕∈ � � ��� � ∗ 
� � ��� � � ϒ⊂ � � ��� � ∗ � � ��� � ℑ∈⊗≥⊃� � ���� � ∗ 
� � ���� � � 

3 .2  Μεχηανιχαλ προπερτιεσ 

�� ↑ ℑ ℘  ∉ 2   ⊕∈∩  ∪ 

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

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

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

⋅⊃  ∪ ∪⊕ ⊕ ∅ ⊃ ∈⊕⊆⊕∈∉∅ ∪⊕∩  ℑ ⊃ ∈ ⊃ ∨⊕�⋅∪ ⊃ ℘ ∪⊃ ⊃ ⊗ ⊕∈ ⊃ 2 
℘ ℑ ⊂ ⋅⊃  ∪ ∪⊕ ♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ ƒ∉⊆∏ ⊂ℑ� 

�� ↑ ≠ ≥ 

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

∩  ℑ ⊃ ∈  ⊃ ∨⊕� ℑ∈⊗⊃ ⊃  ⊕ ⊕∈  ∪ℑ  � ∪⊕ ↑ ≠ ≥ ⊃ ∈℘  ⊕ ℑ  ⊕  

Φ ιγ .1  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∈  ⊕∈ ⊃ ⊂⊕ 

   ⊕∈∩  ∪ℑ∈⊗∧⊃ ⊕ ⊂⊗   ⊕∈∩  ∪ 

Φ ιγ .2  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∈ ↑ ≠ ≥ 

⋅⊃  ∪ ∪⊕ ⊕ ∅ ⊃ ∈⊕⊆⊕∈∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉∉� ⋅∪ ⊃ ℘ ∪⊃ ℑ ⊂ ∉⊃ 2 
⊗ ⊕∈ ⊃ ℘ ℑ ⊂ ⋅⊃  ∪ ♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ ƒ∉⊆∏ ⊂ℑ� ƒ⊃ ∩� � ℑ∈⊗� ⊃ ∈⊗ ⊃ 2 
℘ ℑ  ⊕ ∪ℑ  ∪⊕ ♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ ƒ∉⊆∏ ⊂ℑ⊃ ∈∉∉∈⊂∧  ∏ ⊃  ℑℜ ⊂⊕ 

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

×∪⊕∅ ⊃ ∈⊕  ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕⊃ � ∪⊕ ⊆∉ ⊕ ∪⊕ ∩  ℑ ⊃ ∈ 

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

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

�� ∞⊂∉∈∩ ℑ  ⊃ ∉∈ 

ƒ⊃ ∩� �  ∪∉⋅ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ⊕ ⊂∉∈∩ℑ  ⊃ ∉∈ 

Φ ιγ .3  ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∈ ⊕ ⊂∉∈∩ ℑ  ⊃ ∉∈ 

# � � � # ∂ ∉ ⊂1��  λ 1�      ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∈ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂ 



ℑ∈⊗∩  ℑ ⊃ ∈  ⊃ ∨⊕�ℑ∈⊗⊃  ∪∉⋅ ∪ℑ  ∪⊕√ℑ ⊂∏ ⊕∉∅⊕ ⊂∉∈∩ ℑ 2 
 ⊃ ∉∈ ℑ   ℑ ⊃ ∈ ⊆ℑ¬ ⊃⊆∏⊆ ⋅∪⊕∈  ∪⊕∩  ℑ ⊃ ∈  ⊃ ∨⊕ ℑ  ⊕� ∗ � 

Λ ⊆ � ×∪⊕ ⊕ ℑ  ∉∈ ⊃  ∪ℑ ⋅∪⊕∈  ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕⊃  ⊆∏ ℘ ∪ 

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

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

♥∈ ∪⊕ ℑ⊆⊕ ⋅ℑ ∧ ⋅∪⊕∈  ∪⊕ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ℜ ⊕ ℘ ∉⊆⊕  ⊆∏ ℘ ∪ 

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

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

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

 ⊃ ∨⊕�∅∉⊕¬ℑ⊆∠ ⊂⊕� ∪⊕ ∠∉⋅⊗ ⊕   ⋅∪∉ ⊕ ⊃ ∨⊕ℑ  ⊕ � ∗ � 

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

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

3 .3  Μιχροσ τρυχτυρε 

×∪⊕∠∉ ⊂ℑ  ⊃ ∨⊕⊗⊂ ⊃ ∩∪ ⊆⊕  ℑ ⊂ ⊂∉∩  ℑ∩∪∉∅ ⊃ ¬ ⊄⊃ ∈⊗ ∉∅ 

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

�ℑ�  ∉ ƒ⊃ ∩� ��∅� ∩  ℑ ⊃ ∈  ⊃ ∨⊕⊗ ⊕ ℘  ⊕ ℑ  ⊕ ⊃ ∈ ∠  ∉∠ ⊕ ∉ ⊗ ⊕ � 

×∪⊕ ⊆ℑ ⊃ ∈    ⊕∈∩  ∪⊕∈⊃ ∈∩∠∪ℑ  ⊕⊃ ′⊕↓ ℜ∧ ÷ ″ ⁄ ℑ∈ℑ ⊂∧2 
 ⊃ �ƒ⊃ ∩� �� � ×∪⊕ × ∞ ↑ ⊆⊃ ℘  ∉∩  ℑ∠∪⊃ ∈ ƒ⊃ ∩� �  ∪∉⋅ 

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

Φ ιγ .4  ↑⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪∉∅ ⊃ ¬ ⊄⊃ ∈⊗ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂�°∉ ⊂ℑ  ⊃ ∨⊕⊗⊂ ⊃ ∩∪  � 

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



Φ ιγ .5  ÷ ″ ⁄ ∠ℑ   ⊕  ∈ ∉∅ ′⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ 

Φ ιγ .6  ×∞ ↑ ⊆⊃ ℘  ∉∩  ℑ∩∪∉∅ ′⊕↓ 

⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℘ ∉∈℘ ⊂∏  ⊃ ∉∈ 

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

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

∅ ⊃ ∈⊕  ∪⊕∩  ℑ ⊃ ∈ ⊃ ∨⊕� ∪⊕∪ ⊃ ∩∪⊕  ∪⊕   ⊕∈∩  ∪� ⋅∪ ⊃ ℘ ∪⊃  

 ∏ ⊃  ℑℜ ⊂⊕∅∉♦ℑ ⊂ ⊂ 2°⊕  ℘ ∪ ƒ∉⊆∏ ⊂ℑ� 

�� ×∪⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ ⊃ ∨⊕ ∉∅ � ∗ � Λ ⊆ ⊃  ∏ ⊃  ℑℜ ⊂⊕∅∉ 

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

�� ×∪⊕ ∅ ⊃ ∈⊕ ℑ∈⊗ ⊗ ⊃  ∠⊕   ⊕⊗ ′⊕↓ ⊃   ∪⊕ ⊆ℑ ⊃ ∈ 

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

⊆ℑ  ⊕  ⊃ ℑ ⊂ℜ ∧ ⊃  ∉  ℑ  ⊃ ℘∠  ⊕   ⊃ ∈∩� 

Ρ ΕΦΕΡ ΕΝΧΕΣ 

≈�  °ℑ   ∉∈ℑ∩ ⊕ × ′ � ≥⊕ ⊂⊕ ℘  ⊃ ∈∩ ⊆⊃   ∉ ⊆ℑ  ⊕  ⊃ ℑ ⊂∅ ∉∪ ⊃ ∩∪ ∠ ⊕  2 
∅ ∉⊆ℑ∈℘ ⊕∉∠  ⊃ ℘ ℑ ⊂ ∧  ⊕⊆≈ϒ �♥∈ � °ℑ∇∏ ⊃ ∈ ″ ϒ ⊕ ⊗ � ⁄ ⊃ 2 
⊆⊕ ∈ ⊃ ∉∈ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ≈≤ � • ℑ  ∪ ⊃ ∈∩  ∉∈ � ≥°♥∞2♥∈≥∉℘ ↓∠  

∞∈∩����� ����� ���� ∗ ��� � 

≈�  ↑⊕ ℑ  ∉∈ ⁄ ≥ ℑ∈⊗ • ∪ ⊃  ⊕♠ ≥ � ×∪⊕⊗ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ 

∩ ∧ ∉ ℘ ∉∠ ⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ≈ ϒ � ♥∈ � ×∪⊕ ↑⊕  ℑ ⊂  ≥∉℘ ⊃ ⊕  ∧ ⊕ ⊗� 

′⊕  ∧⊂ ⊂ ⊃ ∏⊆ ���� ≈≤ �ƒ∉∏   ∪♥∈ ⊕ ≤∉∈∅∉∈ ′⊕�← ∉∈⊗ ∉∈ � 

×∪ ⊕ ″ ∉∧ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ ����� ��� � 

≈�  ≡ ♦ ↓→♣ ♠ ⊃ ∈∩ 2⊆⊃ ∈∩�≥∝→ ′⊕ ∈2 ∪∏ ℑ∈∩� ƒ ∝ ÷⊃ ℑ ∉ 2¬∏�⊕  

ℑ ⊂� ⁄ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅ ⊆⊕  ℑ ⊂ ⊆ℑ  ⊕  ⊃ ℑ ⊂∏  ⊕ ⊗∅ ∉∠  ⊕ ℘ ⊃ 2 
 ⊃ ∉∈⊃ ∈   ∏⊆⊕ ∈∉∠ ℑ   ∉ ∅ ℑ ⊕  ∉ ∠ ℑ ℘ ⊕ ≈♠ � ×∪⊕ ≤∪ ⊃ ∈⊕  ⊕ 

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

�≥∏ ∠∠ ⊂� �� ���� � 

≈�  °∉∈ ∠ → ° � ≤∉⊆⊆⊃ ∈∏  ⊃ ∉∈ ℑ∈⊗ ≤∉∈ ∉ ⊂ ⊃ ⊗ ℑ  ⊃ ∉∈ �♥∈ � • ⊕ 2 
ℜ ⊕   ⊕  ⁄ ℑ∈⊗ ← ∉∈⊗ ∉∈ ♣ ♠ ⊕ ⊗ � ′⊕  ∧⊂ ⊂ ⊃ ∏⊆  ℘ ⊃ ⊕ ∈℘ ⊕ ℑ∈⊗ 

 ⊕ ℘ ∪∈∉ ⊂∉∩∧ ≈≤ � → ⊕⋅ ≠∉ ⊄� °⊂⊕ ∈∏⊆ °∏ ⊂ ⊃  ∪ ⊃ ∈∩ ≤∉ ∠ ∉ ℑ 2 
 ⊃ ∉∈ ����� �� ��� ∗ �� � 

≈�  • ⊃ ⊂ ⊂ ⊃ ℑ⊆′� ′⊕  ∧⊂ ⊂ ⊃ ∏⊆ ∠  ∉⊗ ∏ ℘  ⊃ ∉∈ ∉∅ℜ  ∏  ∪ ⋅⊕ ⊂ ⊂⊆ℑ∈ � ∞⊂2 
⊆∉ ⊕≈♠  � ↑⊕ °∉⋅⊗ ⊕ ″ ⊕ ∠����� �� ���� ∗ ��� � 

≈�  °⊃ ∈ ∉ → ° ℑ∈⊗ ↔ ⊕ ⊃  ∪ ♣ ♦ � ♦⊃ ∩∪ 2   ⊕ ∈∩  ∪ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ 

ℜ ⊂∉℘ ⊄�♥∈ � ×∪⊕ ↑⊕  ℑ ⊂≥∉℘ ⊃ ⊕  ∧ ⊕ ⊗�′⊕  ∧⊂ ⊂ ⊃ ∏⊆ ���� ≈≤ � 

ƒ∉∏   ∪♥∈ ⊕ ≤∉∈∅ ∉∈ ′⊕� ← ∉∈⊗ ∉∈ � ×∪ ⊕ ″ ∉∧ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ � 

���� ��� � 

≈�  ← ∉∈⊗ ∉∈ ♣ ♠� ↔ ⊕ ⊃  ∪ ♣ ♦ ℑ∈⊗ °⊃ ∈ ∉ → ° � ♣ ℑ ⊃ ∈  ⊃ ∨⊕ℑ∈⊗ 

∉¬ ⊃ ⊗ ⊕℘ ∉∈ ⊕ ∈ℑ ∅ ∅ ⊕ ℘ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆.  ∠  ∉∠ ⊕   ⊃ ⊕ ≈♠ � ↑⊕  ℑ ⊂  

∞∈∩ ±∏ ℑ   ⊕  ⊂∧ ����� � → ∉√ ��� ∗ �� � 
≈�  ×∏  ∈⊕ ♣ ♥ ℑ∈⊗← ℑ∈⊕ ″ ϒ � ×∪ ⊕⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ∠∉⋅⊗ ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ 

 ⊃ ∨⊕∉∈ ∪⊕ ⊆⊕ ℘ ∪ ℑ∈⊃ ℘ ℑ ⊂∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅∪∉∠  ⊕   ⊕ ⊗∪ ⊃ ∩∪∠∏  ⊃ 2 
 ∧ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ≈ ϒ �♥∈ �×∪ ⊕ ↑⊕  ℑ ⊂≥∉℘ ⊃ ⊕  ∧ ⊕ ⊗� ′⊕  ∧⊂ ⊂ ⊃ ∏⊆ 

���� ≈≤ �ƒ∉∏   ∪♥∈ ⊕ ≤∉∈∅∉∈ ′⊕�← ∉∈⊗ ∉∈ � ×∪⊕ ″ ∉ ℑ ⊂ 

≥∉℘ ⊃ ⊕  ∧ ����� ��� � 

≈�  ↑ℑ   ℘ ∪ℑ ⊂ ⊂ ≤ • ℑ∈⊗ ↑ℑ  ⊃ ∈∩ ⊕ ″ ∞ � ⁄ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂⊃ ∈  ℑℜ ⊃ ⊂ ⊃ 2 
 ∧� ℑ∈ ⊃ ∈  ∉⊗ ∏ ℘  ⊃ ∉∈ ≈ ↑  � ↓¬ ∅ ∉ ⊗� °⊕  ∩ ℑ⊆∉∈ ° ⊕  � 

���� ��� ∗ �� � 
≈��  °ℑ ∇∏ ⊃ ∈ ″ ϒ � ⁄ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂   ℑℜ ⊃ ⊂ ⊃  ∧ �ℑ∈ ∉√⊕  √⊃ ⊕⋅ ≈ ϒ � 

♥∈ �°ℑ∇∏ ⊃ ∈ ″ ϒ ⊕ ⊗� ⁄ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂  ℑℜ ⊃ ⊂ ⊃  ∧ ≈ ≤ � • ℑ  ∪ 2 
⊃ ∈∩  ∉∈ �≥°♥∞2♥∈≥∉℘↓∠ ∞∈∩����� ����� �� ∗ � � 

≈��  ≡ ♦ ϒ→♣ ƒℑ∈ � ♠ ♥→ ≤∪ ⊕ ∈ � ← ♥ ÷⊃ ℑ ∉ 2℘ ∏ ⊃� ⊕ ℑ ⊂� ↑⊃ ℘ 2 
 ∉∧⊃ ⊕ ⊂⊗ℜ ⊕∪ ℑ√⊃ ∉∉ ∅���� ℑ ⊂∏⊆⊃ ∈⊃ ∏⊆ ℑ ⊂ ⊂∉∧ ≈♠  � ×∪⊕≤∪ ⊃ 2 
∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂∉ ∅ → ∉∈∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� � 

��≥∏ ∠∠ ⊂� �� ���� � 

≈��  ♦∏ ∩∪ ⊕ ⊂ × ♠� ⁄ ⊃ ⊆⊕ ∈ ⊃ ∉∈ℑ ⊂   ℑℜ ⊃ ⊂ ⊃  ∧ ∉ ∅  ⊕ √⊕  ℑ ⊂ ∧∠ ⊕ ∉ ∅ 

ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ≈ ϒ �♥∈ �♥∈  ⊃  ∏  ⊕∉∅ ↑ ⊕  ℑ ⊂ ⊕ ⊗� ×∪ ⊕ ⊆⊕  ℑ ⊂2 
⊂∏  ∩ ∧ ∉ ∅ ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ≈ ↑  � ← ∉∈⊗ ∉∈ � ≤∪ℑ∠⊆ℑ∈ ℑ∈⊗ ♦ℑ ⊂ ⊂ 

←  ⊗����� ���� ∗ ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�      ♥∈∅ ⊂∏ ⊕∈℘ ⊕∉∅∩  ℑ ⊃ ∈  ⊃ ∨⊕∉∈ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ ∉∅ℜ ⊕  ∧⊂ ⊂ ⊃ ∏⊆ ⊆ℑ  ⊕  ⊃ ℑ ⊂ 


