
�∆ ΦΕ Μ ΣΨΣΤΕ Μ ΦΟΡ ΑΝΑΛΨΣΙΣ ΟΦ 

ΙΝ∆ΥΣΤΡΙΑΛ ΜΕΤΑΛ ΦΟΡ ΜΙΝΓ ΠΡ ΟΧΕΣΣΕΣ 
≠ 

≡∏ ∉ ÷∏� • ⊕ ⊃≠∏ ℑ∈∠ ⊃ ∈∩� ≤∪⊕∈ ♠∏∈ �≡⊕∈∩ ← ⊃ ∈∩  ∪∉∏ℑ∈⊗ ″ ∏ ℑ∈ ÷∏ ⊕ ∧∏ 

Νατιοναλ ∆ιε � Μολδ ΧΑ∆ Ενγινεερινγ Ρεσεαρχη Χεντερ , 

Σηανγηαι ϑιαο Τονγ Υνιϖερσιτψ , Σηανγηαι 200030 , Π . Ρ . Χηινα 

ΑΒΣΤΡ ΑΧΤ  ×∪ ⊕ ⊗ ⊃   ⊃ ∈∩ ∏ ⊃  ∪ ⊃ ∈∩ ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ∉ ∅ �⁄ ƒ∞ ↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉ ∅ ⊆∏ ⊂  ⊃ 2  ℑ∩ ⊕∅ ∉⊆⊃ ∈∩ ∠  ∉℘ ⊕   ⊕  ⋅⊕  ⊕ 

∠  ⊕  ⊕ ∈ ⊕ ⊗� ϒ ≤ ϒ⁄⊃ ∈ ⊕ ∩  ℑ  ⊕ ⊗�⁄ ƒ∞↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈  ∧  ⊕⊆ � ∪ ⊕ƒ∉⊆⊃ ∈∩� �∪ ℑ ℜ ⊕ ⊕ ∈ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗ ∉ ⊃ ⊆∏ ⊂ℑ  ⊕ ∪ ⊕ 

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

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

⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂ ⊕  ∏ ⊂  � 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

⁄∏ ⊕ ∉ ∪⊕⊂ℑ℘ ⊄ ∉∅ ∧  ⊕⊆ℑ  ⊃ ℘ℑ∈ℑ ⊂∧ ⊃  ∉∉ ⊂ � 

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

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

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

 ⊕ ∇∏ ⊕∈℘ ⊕ ⊗ ⊕  ⊃ ∩∈ � ♥∈  ∪⊕ ⊕ ℑ  ⊂∧ ���� . � ← ⊕ ⊕� 

↔ ∉ℜ ℑ∧ℑ  ∪ ⊃ℑ∈⊗ ≡⊃ ⊕∈⊄⊃ ⊕⋅⊃ ℘ ∨ ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ ∪⊕ ⊃ ∩ ⊃ ⊗ 2 
√⊃  ℘ ∉∠ ⊂ℑ   ⊃ ℘∅ ⊂∉⋅ ∅∉⊆∏ ⊂ℑ  ⊃ ∉∈ ∅∉ ∪⊕ƒ∞↑ ℑ∈ℑ ⊂∧2 
 ⊃  ∉∅ ⊆⊕  ℑ ⊂ ∅∉⊆⊃ ∈∩� ′⊕ ℘ ℑ∏  ⊕  ∪⊕  ⊃ ∩ ⊃ ⊗ 2√⊃  ℘ ∉ 
∠ ⊂ℑ   ⊃ ℘ƒ∞↑ ℘ ℑ∈  ⊃⊆∏ ⊂ℑ  ⊕ ℑ∈∧ ℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗ ℜ∏ ⊂⊄ 

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

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

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

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

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

ϒ⊃ ⊗ ⊕⊗ ♣⊕ ∉⊆⊕   ∧ ⁄⊕  ⊃ ∩∈ � ≤ ϒ ♣⁄�  ⊕ ℘ ∪∈⊃ ∇∏ ⊕� 

♦∉⋅⊕√⊕ � ⊆ℑ∈∧  ⊕  ⊕ ℑ  ℘ ∪⊕ ⋅⊕  ⊕ ℘ ∪∉ ⊂ℑ   ⊃ ℘� ∪⊕ ∧ 

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

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

∈⊕ ℘ ⊄� ∏ ℘ ∪ℑ  ∪⊕ℑ∏  ∉⊆ℑ  ⊃ ℘∩ ⊕∈⊕  ℑ  ⊃ ∉∈ ∉∅∪⊕¬ℑ 2 
∪⊕⊗  ℑ ⊂ ⊆⊕  ∪ ℑ∈⊗ ∪⊕⊃ ∈ ⊕∩  ℑ  ⊃ ∉∈ ⋅⊃  ∪ ≤ ϒ⁄  ∧ 2 

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

 ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ � 

♥∈ ∪ ⊃ ∠ ℑ∠ ⊕ �ℑ ≤ ϒ⁄  ∧  ⊕⊆ ⊃ ∈ ⊕ ∩  ℑ  ⊕⊗�⁄ 

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

ℜ∏ ⊂⊄∅∉⊆⊃ ∈∩ ∠  ∉℘ ⊕  ⊃ ∈ �⁄ ƒ∞↑  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ �ℑ  

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

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

2  ΒΑΣΙΧ ΦΟΡ ΜΥΛΑΤΙΟΝ 

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

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

∂ ∉∈ ↑⊃  ⊕  ∠ ⊂ℑ   ⊃ ℘ ⊃  ∧  ∪⊕ ∉ ∧ � ×∉ ⊆⊃ ∈⊃⊆⊃ ∨⊕  ∪⊕ 

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

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

ℜ∧ ℑ√ℑ  ⊃ ℑ  ⊃ ∉∈ℑ ⊂∅∏∈℘  ⊃ ∉∈ � 

∆Π = Θ ϖ Ρ∆Ε 
Η 
⊗ϖ + Α Θ ϖ 

⇔Ε κκ ∆ 
⇔Ε µ µ ⊗ϖ − 

Θ σ Φ ι ∆ς ϕ ⊗σ = � (�) 

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

′∧ ⊗ ⊃  ℘  ⊕  ⊃ ∈∩  ∪⊕ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕ ⊃ ∈ ∉ ⊆ℑ∈∧ 

⊕ ⊂⊕⊆⊕∈ �∞∇∈ ���� ⊃ ℘ ∉∈√⊕   ⊕⊗⊃ ∈ ∉ ∪⊕ ⊆ℑ   ⊃ ¬ 

∅∉⊆∏ ⊂ℑ  ⊃ ∉∈ � 

∂ ∉ ⊂��  λ ��       Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα       ♠∏∈ ����� 

≠ ° ∉ ⊇ ⊕ ℘ ���������  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪ ⊕ ⁄⊕ √⊕ ⊂∉∠⊆⊕ ∈ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≥∪ ℑ∈∩∪ℑ ⊃≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ 

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗♠∏ ⊂�� ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ ≥⊕ ∠�� �����



5Π = Ε 5Π 
( µ ) 

5 υ ι 
∆υ ι = � (�) 

⋅∪⊕  ⊕ ∅∉ µ ⊕ ⊂⊕⊆⊕∈ � 

Π ( µ) = 
� 

� µ ϖ( µ) Ρ # 
{ υ⇑ × [ Κ] { υ}⊗ϖ + 

Α 
� µ ϖ( µ) ({ Ε⇑ × # ⇔Χ}) � ⊗ϖ − 

Θ Σ 
Φ 
( µ ) 

{ ϖ⇑ × ⇔Φ⇑⊗σ ��� 

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

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

→ ⊕⋅ ∉∈2 ″ ℑ∠∪ ∉∈ ⊆⊕  ∪∉⊗� 

3  ΚΕΨ ΤΕΧΗΝΙΘΥΕΣ ΙΝ 3 ∆ ΦΕ Μ ΣΙΜΥΛΑ2 
ΤΙΟΝ ΟΦ ΒΥΛΚ ΦΟΡ ΜΙΝΓ 

� .�  Ηεξαηεδραλ µεση γενερατιον ανδ ρεµεση2 
ινγ 

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

≥∉⊆⊕⊕ ⊂⊕⊆⊕∈⊆ℑ∧ ⊕ √⊕∈ ⊗ ⊕ ∩ ⊕∈⊕  ℑ  ⊕� ∪⊕  ⊕ ⊗ ⊃  2 
 ∉  ⊕⊗⊕ ⊂⊕⊆⊕∈ ⊆ℑ∧⊂⊕ ℑ⊗ ∉ℑ∈ ∏∈ ⊕ ⊂ ⊃ ℑℜ ⊂⊕ ∉ ⊂∏  ⊃ ∉∈ 

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

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

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

∝ ∏ ℑ ⊂ ⊂∧� ⋅∉ ⊄⊃ ∈⊗ ∉∅ ⊕ ⊂⊕⊆⊕∈ℑ  ⊕ ∏  ⊕⊗⊃ ∈ 

�⁄ ƒ∞ ↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ℜ∏ ⊂⊄ ∅∉⊆⊃ ∈∩� �2∈∉⊗ ⊕⊗ 
∪⊕¬ℑ∪⊕⊗  ℑ ⊂⊕ ⊂⊕⊆⊕∈� ⊕ ∅ ⊕   ⊕⊗ℑ  ♦∞÷� ℑ∈⊗� ∉ 

��2∈∉⊗ ⊕⊗ ⊕   ℑ∪⊕⊗  ℑ ⊂⊕ ⊂⊕⊆⊕∈ � ⊕ ∅ ⊕   ⊕⊗ℑ × ∞×� � 

×∪⊕ ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅  ∪⊕ ′ℑ⊗ ⊕∈2ℜ ℑ⊗ ⊕∈ ℜ ⊕∈℘ ∪⊆ℑ  ⊄ 
⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗∉∈⊂∧ ♦∞÷ ƒ∞ ⊆∉⊗ ⊕ ⊂℘ ℑ∈ ∩ ⊕ ⊆∉ ⊕ℑ ℘ 2 
℘ ∏  ℑ  ⊕ ⊕  ∏ ⊂   ≈� � ♦∉⋅⊕ √⊕ �ℑ∏  ∉⊆ℑ  ⊃ ℘∩ ⊕∈⊕  ℑ  ⊃ ∉∈ 

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

ℑ ℜ ⊃ ∩  ⊕ ℘ ∪∈⊃ ℘ ℑ ⊂ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂  ∧ ⊃ ∈  ∪⊕ ∅ ⊃ ⊕ ⊂⊗ ∉∅ ≤ ϒ⁄� 

≤ ϒ∞ �ℑ ⊂ ∉� ∪⊕∠  ∉ℜ ⊂⊕⊆ ⊃ ℑ ⊆ℑ ⊃ ∈ ℜ∉  ⊂⊕∈⊕ ℘ ⊄⊃ ∈ 

�⁄ ƒ∞↑  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ℜ∏ ⊂⊄ ∅∉⊆⊃ ∈∩� ≥∉� ⊆ℑ∈∧ 

℘ ∉⊆⊆⊕  ℘ ⊃ ℑ ⊂ ƒ∞ ↑  ∉∅  ⋅ℑ  ⊕ � ∏ ℘ ∪ ℑ  ƒ ↓ ″ ♣∞ � 

ℑ∈⊗ ⁄∞ƒ↓ ″ ↑ �⁄� ∪ℑ√⊕  ∉ ⊕⊆∠ ⊂∉∧ ⊃ ∈ ⊕  ⊃ ⊆ 

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

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

⊆ℑ∠∠ ⊕⊗ ⊆⊕  ∪ ⊃ ∈∩  ⊕ ℘ ∪∈⊃ ∇∏ ⊕  ∪ℑ  ⊗ ⊃ √⊃ ⊗ ⊕   ∪⊕ 

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

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

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

� ∏ ℘ ∪ℑ ℜ ⊃ ⊂ ⊂⊕  � � 

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

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

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

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

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

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

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

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

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

 ∪ℑ∠ ⊕� 

Φ ιγ .1  ≥∠ ⊂ ⊃ ⊕ ℑ ℘ ∪ ⊕∈2∈∉⊗ ⊕⊗℘ ∏  √⊕⊕⊗ ∩ ⊕ 

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

∪⊕¬ℑ∪⊕⊗  ℑ ⊂⊕ ⊂⊕⊆⊕∈  

×∉ ∉∠  ⊃ ⊆⊃ ∨⊕  ∪⊕ ⊆⊕  ∪ ∇∏ ℑ ⊂ ⊃  ∧ � ⊗ ⊕ ∅ ⊃ ∈⊕  ∪⊕ 

∉ℜ ⊇ ⊕ ℘  ⊃ √⊕∅∏∈℘  ⊃ ∉∈ Φℑ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩� 

Φ = ΑΧ ιϕ # Χ ιϕ + (� − Α) Ε 
ν 

µ = � 

( ς µ − 

ς µ +� ) 
� / ς � ⊆ℑ¬ (�) 

⋅∪⊕  ⊕ ς µ ⊃  ∪⊕ √∉ ⊂∏⊆⊕ ∉∅ ⊕ ⊂⊕⊆⊕∈ µ , Α⊃  
 ∪⊕ ⋅⊕ ⊃ ∩∪ ∅ℑ ℘  ∉� ×∪⊕ Χ ιϕ ℑ∈⊗ ⊕ ⊂ℑ  ⊃ √⊕√ℑ  ⊃ ℑℜ ⊂⊕  

ℑ  ⊕⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  

Χ ιϕ = ϑχ κϕ # ϑχ κϕ (�) 

ϑχ ιϕ = 
ϑ ιϕ 

| ϑ | �/ � 
(�) 

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

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

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



Χ ⊗ ⊃  [ � .�� (�) 

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

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

⊃ � ⊆⊃ ∈⊃⊆⊃ ∨⊕ ∉ℜ ⊇ ⊕ ℘  ⊃ √⊕ ∅∏∈℘  ⊃ ∉∈ Φ , ℑ∈⊗  ℑ  ⊃  ∅ ∧ 

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

×∪⊕ ⊆⊃ ¬⊕⊗⊗ ⊃  ℘  ⊕  ⊕℘ ∉∈ ⊃ ∈∏ ∉∏ ∉∠  ⊃⊆⊃ ∨ℑ  ⊃ ∉∈ 

⊆⊕  ∪∉⊗ ℑ ⊂∩∉ ⊃  ∪⊆ ⊃  ⊕⊆∠ ⊂∉∧⊕⊗  ∉ ∉∠  ⊃⊆⊃ ∨⊕ ƒ∞ 

⊆⊕  ∪� 

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

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

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

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

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

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

×∪⊕  ⊕ ⊂ℑ  ⊃ √⊕ ⊆⊃ ¬⊕⊗  ∏ ℜ∩  ℑ⊗ ⊃ ⊕∈ � ″ ↑ ≥ � 

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

�ℑ� ×∪⊕ ∏ℜ ∩  ℑ⊗ ⊃ ⊕∈♦ φ⊃ ⊗ ⊕ ∅ ⊃ ∈⊕⊗ℑ  

♦ φ = 

∃φ 
∃ ξ � 

, 
∃φ 
∃ ξ � 

, , , 
∃φ 
∃ ξ π 

, 

∃φ 
∃ ξ π+ � 

, 
∃φ 
∃ ξ ν 

× 

(�) 

⋅∪⊕  ⊕ 
∃φ 
∃ ξ ι 

= 
φ[ Ξ + ∃ + ι ε ι ] − φ[ Ξ] 

∃ + ι 
, 

ι = � , � , , , π ; 

∃φ 
∃ ξ ι 

= 
φ[ Ξ + Ε ι ε ι ] − φ[ Ξ] 

Ε + ι 
, 

ι = π + � , π + � , , , ν ; 
ℑ∈⊗ ε ι ⊃  ∪⊕ ι ∪ ∈∉⊆ℑ ⊂ √⊕ ℘  ∉� ∃ � ι ⊃  ∪⊕ ι  ∪ 

∠ ∉ ⊃  ⊃ √⊕⊃ ∈℘  ⊕⊆⊕∈∉∅⊗ ⊃  ℘  ⊕  ⊕√ℑ  ⊃ ℑℜ ⊂⊕�Ε ι ⊃  ∪⊕ι 

 ∪⊃ ∈℘  ⊕⊆⊕∈∉∅℘ ∉∈ ⊃ ∈∏ ∉∏ √ℑ  ⊃ ℑℜ ⊂⊕� π⊃  ∪⊕ ∉2 
 ℑ ⊂ ∈∏⊆ℜ ⊕ ∉∅ ⊗ ⊃  ℘  ⊕  ⊕ √ℑ  ⊃ ℑℜ ⊂⊕ � ν ⊃  ∪⊕ ∉ ℑ ⊂ 

∈∏⊆ℜ ⊕ ∉∅ℑ ⊂ ⊂ √ℑ  ⊃ ℑℜ ⊂⊕ � 

⁄⊕ ∅ ⊃ ∈⊕� 

∆ = ⊆ℑ¬ 
∃φ 
∃ ξ ι 

; ι = � , � , , , π (�) 

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

� ″ ↑ ≥ �  ⊕ ℑ  ℘ ∪⊗ ⊃  ⊕ ℘  ⊃ ∉∈ Μ : 

Μ = µ ι = 
∃φ 
∃ ξ ι 

/ ∆ ; ι = � , � , , , ν

(��) 

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

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

∉∠  ⊃⊆∏⊆ √⊕ ℘  ∉ Ξ τ . 

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

∈⊕ ⊃ ∩∪ℜ∉ ⊃ ∈∩∅ ⊃ ⊕ ⊂⊗ ΥΝ( ξ) ,  ∪⊕∈ � ∩ ⊕  ∪⊕∅ ⊃ ∈ℑ ⊂ 

∉∠  ⊃ ⊆∏⊆ √⊕ ℘  ∉ Ξ 3 � 
×∪⊕∈⊕ ⊃ ∩∪ℜ ∉ ⊃ ∈∩∅ ⊃ ⊕ ⊂⊗ ΥΝ( Ξ) ∉∅ Ξ ⊃ ⊗ ⊕ 2 

∅ ⊃ ∈⊕⊗ℑ � 

ΥΝ( Ξ� � Ξ 

ξ ι � ∃ 
� 
ι [ ξ ι [ ξ ι � � ∃ 

� 
ι ;

 ι , � , , , π 
ξ ι � Ε ι [ ξ ι [ ξ ι � Ε ι ;

 ι � π � � , π � � , , , ν 

(��) 

⋅∪⊕  ⊕ ∃ � ι ⊃  ∪⊕⊃  ∪ ∈⊕ ∩ ℑ  ⊃ √⊕⊃ ∈℘  ⊕⊆⊕∈∉∅⊗ ⊃  2 
℘  ⊕  ⊕√ℑ  ⊃ ℑℜ ⊂⊕� 

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

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

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

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

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

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

∈∉⊗ ⊕ � 

� .�  Ιντεγρατιον ωιτη ΧΑ∆ σψσ τεµ 
� � � � �  ⁄⊕  ℘  ⊃ ∠  ⊃ ∉∈ ∉∅ ∪⊕∅∉⊆⊃ ∈∩ ∉∉ ⊂ 

♥∈ �⁄ ƒ∞ ↑  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ℜ∏ ⊂⊄∅∉⊆⊃ ∈∩� ∪⊕ 

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

ℑ ⊂∩∉ ⊃  ∪⊆ℑ  ⊕ ⊃ ∩∪  ⊂∧ ℑ   ∉℘ ⊃ ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕ ≤ ϒ⁄ 

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

 ∪⊕ ƒ∞↑  ⊃ ⊆∏ ⊂ℑ  ⊃ ∉∈  ∧  ⊕⊆ ∉∅ ⊆⊕  ℑ ⊂ ∅∉⊆⊃ ∈∩⊃  

∏∈ℑ   ℑ ℘ ∪⊕⊗ ⋅⊃  ∪ ≤ ϒ⁄  ∧  ⊕⊆ � ↓∈  ∪⊕ ∉ ∪⊕  

∪ℑ∈⊗� ∪⊕⊗ ℑ  ℑ  ℑ∈ ∅ ⊕ ⊕   ∉∉∅∅∉⊆⊃ ∈∩⊗ ⊃ ⊕≤ ϒ⁄ 

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

℘ ∉∈ ℑ ℘ ℑ ⊂∩∉ ⊃  ∪⊆ ⋅⊃ ⊂ ⊂ ℜ ⊕⊃ ⊆∠  ∉√⊕⊗⊃ ∅ ∪⊕ ƒ∞↑ 

 ⊃⊆∏ ⊂ℑ  ⊃ ∉∈  ∧  ⊕⊆ ⊃ ⊃ ∈ ⊕ ∩  ℑ  ⊕⊗ ⋅⊃  ∪ ≤ ϒ⁄  ∧ 2 
 ⊕⊆� 

♥∈ ∪ ⊃ ∠ ℑ∠ ⊕ �ℑ ≤ ϒ⁄  ∧  ⊕⊆ ⊃ ∈ ⊕ ∩  ℑ  ⊕⊗�⁄ 

ƒ∞↑  ∧  ⊕⊆ ∪ℑ ℜ ⊕ ⊕∈ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ ∪ℑ  ⊃ ∩∪  ⊂∧ ⊃ ∈2 
 ⊕ ∩  ℑ  ⊕  ∪⊕ ƒ∞ ↑  ∉ ⊂√⊕  ⋅⊃  ∪  ∪⊕ ≤ ϒ⁄  ∧  ⊕⊆ 

∝∈⊃ ∩  ℑ∠∪ ⊃ ℘ �♥2⁄∞ϒ≥ � ≤ ϒ ×♥ϒ ℑ∈⊗≥∉ ⊂ ⊃ ⊗ • ∉ ⊄ 

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

ℑ∈⊗ℑ ⊂ ⊂ ∉∅  ∪⊕ ⊃  ∏  ∅ ℑ ℘ ⊕  ℑ  ⊕ →∝ ″ ′≥  ∏  ∅ℑ ℘ ⊕ � 

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

� � � � �  × ⊕ ℑ  ⊆⊕∈∉∅℘ ∉∈ ℑ ℘  

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

# � � � # ∂ ∉ ⊂1�  λ 1�  �⁄ ƒ∞↑  ∧  ⊕⊆ ∅∉ℑ∈ℑ ⊂∧ ⊃ ∉ ∅⊃ ∈⊗ ∏    ⊃ ℑ ⊂ ⊆⊕  ℑ ⊂∅ ∉⊆⊃ ∈∩∠  ∉℘ ⊕   ⊕ 



⊆∏  ℜ ⊕⊕ ∇∏ ℑ ⊂ ∉  ∪⊕ ∈∉⊆ℑ ⊂ ℘ ∉⊆∠ ∉∈⊕∈ ∉∅ ∪⊕ 

⊗ ⊃ ⊕√⊕ ⊂∉℘ ⊃  ∧ ∉∈ ∪⊕℘ ∉∈ ℑ ℘ ∠∉ ⊃ ∈ � ∉� ∪⊕℘ ∉∈ ℑ ℘  

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

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

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

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

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

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

⊕ √⊕  ∧   ⊕ ∠� ∝∈⊂ ⊃ ⊄⊕∉ ∪⊕  ⊕  ⊕ ℑ  ℘ ∪⊕  ≈� � � � ∪⊕⊕ ∅ 2 
∅ ⊃ ℘ ⊃ ⊕∈℘ ∧ ∉∅ ∪⊕℘ ∉∈ ℑ ℘ ℑ ⊂∩∉ ⊃  ∪⊆ ⊃ √⊕  ∧ ∪ ⊃ ∩∪ℜ ⊕ 2 
℘ ℑ∏  ⊕ ∪⊕℘ ∉ ⊕ℑ ⊂∩∉ ⊃  ∪⊆⊃  ∉⊗ ⊕ ℑ ⊂ ⋅⊃  ∪ ∪⊕⊃ ∈ ⊕  2 
 ⊕ ℘  ⊃ ∉∈ ∉∅⊂ ⊃ ∈⊕ℑ∈⊗ →∝ ″ ′≥  ∏  ∅ ℑ ℘ ⊕� 

4  ΣΙΜΥΛΑΤΙΟΝ Ρ ΕΣΥΛΤΣ 

� .�  Εξαµ πλε � : �∆ ΦΕ Μ σ ιµ υλατιον οφ αν 

ινδυσ τριαλ µ υλτι2σ ταγε φορµινγ προχεσσ 
×∪⊕⊕¬ℑ⊆∠ ⊂⊕ � ⊃  ∪⊕ ⊆∏ ⊂  ⊃ 2  ℑ∩⊕ ∅∉⊆⊃ ∈∩ 

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

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

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

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

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

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

Φ ιγ .3  ∞∅ ∅ ⊕ ℘  ⊃ √⊕   ℑ ⊃ ∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

ℑ ∅  ⊕   ℑ∩ ⊕� ∅ ⊃ ∈⊃  ∪⊕⊗ 

Φ ιγ .4  ≤ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈ ⊆∉⊗ ⊕ ⊂ ∉∅  ℑ ∩ ⊕� 

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

×∪⊕ ⊆ℑ¬ ⊃ ⊆∏⊆  ⊕ ⊂ℑ  ⊃ √⊕ ⊕   ∉ ℑ  ⊕  ∉∅  ∪⊕ ∅ ⊂ℑ  ∪ 

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

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

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

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

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

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

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

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

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

 ∪ℑ∈ ∏∈   ∏ ℘  ∏  ⊕⊗ ⊆⊕  ∪� 

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



Φ ιγ .5  ∞∅ ∅ ⊕ ℘  ⊃ √⊕   ℑ ⊃ ∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ ∅  ⊕   ℑ∩⊕� ∅ ⊃ ∈⊃  ∪⊕⊗ 
�ℑ � ) ∝ ⊃ ∈∩   ∏ ℘  ∏  ⊕ ⊗ ⊆⊕  ∪��ℜ� ) ∝ ⊃ ∈∩∏∈   ∏ ℘  ∏  ⊕ ⊗ ⊆⊕  ∪ 

� .�  Εξαµ πλε � : �∆ ΦΕ Μ σ ιµ υλατιον οφ αν Η 

σηαπεδ παρτ 

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

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

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

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

� .�  Εξαµ πλε � : �∆ ΦΕ Μ σ ιµ υλατιον οφ αν 

εξπεριµενταλ παρτ 

×∪⊕ ∠ℑ  ⊃  ℑ ℘  ∉  2 ∪ℑ ∅  ⋅⊃  ∪∉∏  ∅ ⊂ℑ  ∪ 

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

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

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

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

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

Φ ιγ .7  ≤∉⊆∠ℑ  ⊃  ∉∈ ∉∅ ∪⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

∉∅ ∪⊕   ℑ ⊃ ∈ ⋅∪⊕∈ ψ� � ⊆⊆ 

Φ ιγ .6  ∞∅ ∅ ⊕ ℘  ⊃ √⊕   ℑ ⊃ ∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈      Φ ιγ .8  ∞∅ ∅ ⊕ ℘  ⊃ √⊕   ℑ ⊃ ∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

# � � � # ∂ ∉ ⊂1�  λ 1�  �⁄ ƒ∞↑  ∧  ⊕⊆ ∅∉ℑ∈ℑ ⊂∧ ⊃ ∉ ∅⊃ ∈⊗ ∏    ⊃ ℑ ⊂ ⊆⊕  ℑ ⊂∅ ∉⊆⊃ ∈∩∠  ∉℘ ⊕   ⊕ 



Φ ιγ .9  ≤∉⊆∠ℑ  ⊃  ∉∈ ∉∅ ∪⊕∅∉⊆⊃ ∈∩∅∉ ℘ ⊕ 

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

5  ΧΟΝΧΛΥΣΙΟΝ 

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

⊆∏ ⊂  ⊃ 2  ℑ∩⊕∅∉⊆⊃ ∈∩ ∠  ∉℘ ⊕   ⊕ ⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂� ϒ ≤ ϒ⁄ 

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

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

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

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

Ρ ΕΦΕΡ ΕΝΧΕΣ 

�  • ⊕ ⊃≠∏ ℑ∈∠ ⊃ ∈∩ℑ∈⊗ ″ ∏ ℑ∈ ÷∏ ⊕ ∧∏�× ℑ∈ ℑ ℘  ⊃ ∉∈∉∅ → ∉∈2 
∅ ⊕   ∉∏  ↑⊕  ℑ ⊂ ≥∉℘ ⊃ ⊕  ∧ ∉ ∅ ≤∪ ⊃ ∈ℑ����� ����� ��� � 

�  • ⊕ ⊃≠∏ ℑ∈∠ ⊃ ∈∩ℑ∈⊗ ″ ∏ ℑ∈ ÷∏ ⊕ ∧∏� ×∪⊕ ≤∪ ⊃ ∈⊕  ⊕♠ ∉∏  ∈ℑ ⊂ 

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

�� � 

�  ← ⊃♣ ♠ℑ∈⊗ • ∏ • × � ϒ⊗ √ℑ∈℘ ⊕ ⊗ °⊂ℑ   ⊃ ℘ ⊃  ∧ ×⊕ ℘ ∪∈∉ ⊂∉2 
∩∧ ����� ��� ���� � 

�  ≤∉∏ ∠ ⊕ ∨ ×∪ ⊃ ⊕   ∧ �♠ ↑ ℑ  ⊕ ° ∉℘ ⊕   ×⊕ ℘ ∪∈∉ ⊂����� ��� 

��� ���� � 

�  ≤∪ ⊕ ∈ ♠ ∏∈ �°⊕ ∈∩ ≠⊃ ∈∩∪∉∈∩ℑ∈⊗≡∏ ∉ ÷∏� × ℑ∈ ℑ ℘  ⊃ ∉∈ 

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

�� � 

�  ≠∉∉∈ ♠ ♦ ℑ∈⊗ ≠ℑ∈∩ ⁄ ≠ �♥∈♠ ↑⊕ ℘ ∪ ≥℘ ⊃����� ��� 

��� ���� � 

�  ″ ∉⊗  ⊃ ∩∏ ⊕ ♠ ∉ ∩ ⊕ ↑ ≤ � ↑ ℑ   ⊃ ∈ °ℑ∏ ⊂∉ ϒ ƒ ℑ∈⊗ ↑ ℑ  2 
∇∏ ⊕ ♠ ↑ ′ℑ  ℑ  ℑ�♠ ↑ℑ  ⊕ ° ∉℘ ⊕  ×⊕ ℘ ∪∈∉ ⊂����� ��� 

��� ���� � 

�  ×⊕ ⊄⊄ℑ∧ℑ ϒ∪⊆⊕ ∞⊆ℑ∈ ℑ∈⊗ ↔ ℑ √ℑ⊄ ⊂ ⊃≥⊕ ℜ ℑ∪ ℑ   ⊃ ∈ �≥ ⊕ ⊕ ⊂ 

″ ⊕  ⊕ ℑ  ℘ ∪����� ������ ���� � 

�  ≥℘ ∪∈⊕ ⊃ ⊗ ⊕   ″ � ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩ ⋅⊃  ∪ ≤∉⊆∠∏  ⊕  � ���� � 

����� ���� � 

��  ↓∪ ≥ ♥� °ℑ  ⊄ ♠ℑ∈⊗ ′ℑ ⊗ ℑ⋅∧ ϒ � ϒ⊗ √ℑ∈℘ ⊕ ⊗ °⊂ℑ   ⊃ ℘ ⊃  ∧ 

×⊕ ℘ ∪∈∉ ⊂∉∩∧ ����� ��� ����� � ���� � 

(Εδιτεδ βψ Ηε Ξυεφενγ) 

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


