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

Πενετρατιον ανδ ιµ παχτ ρεσ ιστανχε οφ Π∆ Χ χυττερσινχλ ινεδ ατ 

διφφερεντ ατταχκ ανγλεσ 
≠ 

← ♥ ÷⊃ 2ℜ ⊃ ∈∩�李夕兵� � �� � ⁄ �ϒ � ≥∏⊆ ⊆⊕   � � ♣ �″ ∏∠⊕   � �♠�×∧⊂⊕  � 

1 . Χολ λεγε οφ Ρεσουρχε , Ενϖιρον µ εντ ανδ Χ ιϖιλ Ενγινεερινγ , 

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

2 . Ροχκ Μεχηανιχσ ανδ Εξ πλοσιϖεσ Ρεσεαρχη Χεντερ , 

Υνιϖερσιτψ οφ Μισσουρι2Ρολ λα , ΜΟ65401 , ΥΣ Α 

Αβσ τραχτ : ♥∈ ∉ ⊗ ⊕  ∉ ⊗ ⊕ √⊕ ⊂∉∠ℑ ∉ ℑ  ∧2∠ ⊕  ℘ ∏   ⊃ √⊕ℜ ⊃ ⋅⊃  ∪ ⊗ ⊃ ℑ⊆∉∈⊗ 2⊕ ∈∪ℑ∈℘ ⊕ ⊗℘ ∏   ⊕  ℑ   ⊃   ⊕ ⊗ℜ∧ ∪ ⊃ ∩∪ ∠  ⊕   ∏  ⊕ ⋅ℑ  ⊕ ⊇ ⊕  � 

⊃  ⊃ ∈⊕ ℘ ⊕   ℑ  ∧  ∉   ∏⊗ ∧  ∪⊕ ⊗ ℑ⊆ℑ∩ ⊕ ⊆⊕ ℘ ∪ ℑ∈⊃ ⊆ ℑ∈⊗ ∪⊕ ∠ ⊕ ∈⊕   ℑ  ⊃ ∉∈ ∠  ∉∠ ⊕   ⊃ ⊕ ∉ ∅ °⁄≤ ℘ ∏   ⊕   ∏ ℜ ⊇ ⊕ ℘  ∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈⊃ ⊆∠ ℑ ℘  

⊂∉ℑ⊗⊂⊕ √⊕ ⊂ ℑ∈⊗ ∉℘ ⊄  ∧∠ ⊕ � × ∪⊕  ⊕ ∅ ∉ ⊕ ∪ ⊕⊃ ⊆∠ ℑ ℘ ⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ ∉ ∅ ∪⊕ ⊃ ∈∩ ⊂⊕ °⁄≤ ℘ ∏   ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ⊃ ∈ ∅ ∉∏  

 ∉℘ ⊄�ℜ ⊂ℑ ℘ ⊄ ℜ ℑ  ℑ ⊂  � ↑⊃   ∉∏  ⊃ ⊕ ⊗ ∩  ℑ∈⊃  ⊕� ♦ℑ ⊂   ∉∈ ⊂ ⊃ ⊆⊕   ∉∈⊕�ℑ∈⊗ ℑ √⊕  ∧  ∉ ∅ � ″ ∉∏ ℜ ⊃ ⊗ ∉∏¬�  ℑ∈⊗   ∉∈⊕ ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕ ⊗ ∉∏  � 

ℑ∈⊗ ∪⊕⊕ ∅ ∅ ⊕ ℘  ∉∅ ℑ⊄⊕ℑ∈∩ ⊂⊕ ∉ ∅ °⁄≤ ℘ ∏   ⊕  ∉∈ ℜ ∉ ∪ ∪⊕∠ ⊕ ∈⊕   ℑ  ⊃ ∉∈ ℑ∈⊗⊃ ⊆∠ ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕∉ ∅ °⁄≤ ℘ ∏   ⊕  ∪ℑ √⊕ ℜ ⊕ ⊕ ∈ ⊗ ⊃  2 

℘ ∏   ⊕ ⊗⊃ ∈ ⊗ ⊕  ℑ ⊃ ⊂� ×⊕    ⊕  ∏ ⊂   ∪∉⋅  ∪ ℑ ℑ °⁄≤ ⊃ ∈ ⊕  ℘ ℑ∈ ⋅⊃  ∪   ℑ∈⊗ℑ √⊕  ∧    ∉∈∩⊃ ⊆∠ ℑ ℘  ⊃ ∈ ℘ ∉⊆∠  ⊕   ⊃ ∉∈ ℜ∏  ⊃ ⊕ ℑ  ⊃ ⊂∧ ⊗ ℑ⊆2 

ℑ∩ ⊕ ⊗ ℜ∧ ⊃ ⊆∠ ℑ ℘   ∪ ⊕ ℑ  ⊃ ∈∩� ∪⊕ °⁄≤ ℘ ∏   ⊕  ℑ  ⊕ ⊆∉ ⊕⊕ ℑ  ⊃ ⊂∧ ⊗ ℑ⊆ℑ ∩ ⊕ ⊗ℜ∧  ∪ ⊕ ℑ  ⊃ ∈∩⊃ ∅ ∪ ⊕ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ℑ  ⊕ ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ⊆ℑ ⊂ ⊂� ∪⊕ 

��⇐°⁄≤ ℘ ∏   ⊕  ∪ℑ √⊕ ∪ ⊕⊂⊕ ℑ  ∠ ⊕ ∈⊕   ℑ  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ℑ⊆∉∈∩ ∪ ⊕℘ ∏   ⊕   ⊕   ⊕ ⊗� × ∪∏ ⊃  ⊃  ∏ ∩∩ ⊕   ⊕ ⊗ ∪ℑ   ∪⊕ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕  

∉ ∅ °⁄≤ ℘ ∏   ⊕   ∪ ∉∏ ⊂⊗ ℜ ⊕⊂ℑ  ∩ ⊕  ∪ ℑ∈ ��⇐ ∅ ∉ℜ ⊃   ⋅∪ ⊃ ℘ ∪ ⊆∏  ⋅⊃  ∪   ℑ∈⊗⊃ ⊆∠ ℑ ℘ ∅  ∉⊆ ℑ ∪ ℑ⊆ ⊆⊕ � 

Κεψ ωορδσ: °⁄≤ ℘ ∏   ⊕  �∠ ⊕ ∈⊕   ℑ  ⊃ ∉∈ ℑ∈⊗⊃ ⊆∠ ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕� ∉ ℑ  ∧2∠ ⊕  ℘ ∏   ⊃ √⊕ ⊗  ⊃ ⊂ ⊂ ℜ ⊃   ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

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

℘ ∉⊆∠ℑ ℘ �°⁄≤� ℜ ⊃  ⊃ ∈  ∪⊕ ⊆⊃ ⊗ 2����. � ∪⊕  ⊕  ∉∉ ⊂  

∪ℑ√⊕ ∩ℑ ⊃ ∈⊕⊗⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ⊂∧ ⋅⊃ ⊗ ⊕ℑ ℘ ℘ ⊕∠  ℑ∈℘ ⊕� × ∪ ⊃ ⊃ ∈∉ 

ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ ∉∉ ⊂ ⊃   ⊕ ⊂ ∅� ℜ∏ ℑ ⊂ ∉ ℜ ⊕ ℘ ℑ∏  ⊕ ∉∅  ∪⊕ ℑ⊗ 2 

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

ℜ ⊃   ℑ∈⊗ ⊃ ∈  ∪⊕ ℜ ⊃ ⊗ ⊕  ⊃ ∩∈  ∪⊕⊆ ⊕ ⊂√⊕ � ♣⊕∈⊕  ℑ ⊂ ⊂∧ � 

°⁄≤ ℜ ⊃   ∪ℑ√⊕ ℜ ⊕ ⊕∈ ∠  ∉√⊕⊗  ∏ ℘ ℘ ⊕   ∅∏ ⊂ ∅∉ ∏  ⊕ ⊃ ∈ 

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

ℑ∈⊗ ⋅∪⊕  ⊕  ∪⊕  ∉℘ ⊄ ⊃  ∈∉∈ℑℜ  ℑ  ⊃ √⊕ ≈� � × ∪⊕  ⊕ ℑ  ∉∈ 

⋅∪ ⊃ ℘ ∪ ⊂ ⊃⊆⊃ °⁄≤ ∏  ⊕ ⊃ ∈ ∪ℑ  ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ ℑ  ⊕  ∪ℑ  

°⁄≤ ℘ ∏   ⊕   ∪ℑ√⊕  ∪⊕  ⋅∉ ℜ ℑ  ⊃ ℘∠ ⊕  ∅∉⊆ℑ∈℘ ⊕⊂ ⊃ ⊆⊃  � 

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

 ℑ ⊃ ∈⊕⊗ ℑ∈⊗ ℑ  ∪⊕ ⊆ℑ ⊂ ⊂ ⊃⊆⊃   ∪ℑ  ⊗ ⊃ ℘  ℑ  ⊕  ⋅⊕ ℑ  

 ℑ  ⊕ ≈� �� � × ∪⊕⊂ ⊃ ⊆⊃  ⊕⊗⊃⊆∠ ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ °⁄≤ ℘ ∏  2 

 ⊕  ∉∅  ⊕∈  ⊕  ∏ ⊂  ⊃ ∈ °⁄≤ ⊗ ℑ⊆ℑ∩ ⊕∏∈⊗ ⊕  ⊕ ∠ ⊕ ℑ  ⊕⊗⊂∉ℑ⊗ 2 

⊃ ∈∩⊃ ∈ ∪ℑ  ⊗ ∅∉⊆ℑ  ⊃ ∉∈� ϒ⊂ ∉� ∪ℑ  ⊗� ℑℜ  ℑ  ⊃ √⊕ ∅∉⊆ℑ 2 

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

 ∉℘ ⊄⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⋅∪ ⊃ ℘ ∪ ∪⊕ ℑ   ∪⊕ ℜ ⊃ ℑ∈⊗ ℑ ℘ ℘ ⊕ ⊂⊕  ℑ  ⊕  ∪⊕ 

⊗ ℑ⊆ℑ∩⊕ ∉  ∪⊕ °⁄≤ ≈� � ♦⊕∈℘ ⊕∅∉ ∪ ⊃  ∉∉ ⊂  ∉ ⊕¬∠ℑ∈⊗ 

⊃  ∏  ⊕ ∅∏ ⊂ ∪∉ ⊃ ∨∉∈ �∈⊕⋅ ℘ ∉∈℘ ⊕ ∠  ∈⊕ ⊕⊗ ∉ ℜ ⊕ ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ 

⋅∪ ⊃ ℘ ∪ ⋅⊃ ⊂ ⊂ ⊕∈ℑℜ ⊂⊕ °⁄≤ ⊃ ∈ ⊕    ∉  ∏ ℘ ℘ ⊕   ∅∏ ⊂ ⊂∧ ⊗  ⊃ ⊂ ⊂ ⊃ ∈ 

∪ℑ  ⊗ℑ∈⊗ℑℜ  ℑ  ⊃ √⊕ ∉℘ ⊄ �≥∏ ℘ ∪ ℑ  ∏⊗ ∧  ∪∉∏ ⊂⊗ℜ ⊕⊃ ∈ ℑ⊗ 2 

⊗ ⊃  ⊃ ∉∈  ∉ ⊃⊆∠  ∉√⊃ ∈∩  ∪⊕ ⊃ ∈∪⊕  ⊕∈∠  ∉∠ ⊕   ⊃ ⊕  ∉∅ °⁄≤ 

⊆ℑ  ⊕  ⊃ ℑ ⊂ ∉⊃ ∈℘  ⊕ ℑ  ⊕ ∪⊕⊂⊕√⊕ ⊂ ∉∅ ∪⊕⊃ ⊆∠ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕ 

∉∅ ∪⊕  ⊕ ℘ ∏   ⊕  � ♥⊃  ∈∉ ⊕⊗  ∪ℑ ℑ °⁄≤ ∪ℑ ℑ∈ ⊕¬2 

  ⊕⊆⊕ ⊂∧ ∪ ⊃ ∩∪ ℘ ∉⊆∠  ⊕   ⊃ √⊕    ⊕∈∩  ∪ � ∝ ⊃ ∈∩ °⁄≤ ⊃ ∈ ℑ 

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

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

ℜ ⊃  ⊕∈ ⊃  ⊃ √⊃  ∧  ∉ ∪⊕ ℑ ℑ∈⊗ ℑ⊄⊕ ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉∅⊃  ∩  ⊕ ℑ  

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

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

ℑ   ⊃   ⊕⊗ ℜ ∧ ∪ ⊃ ∩∪ ∠  ⊕   ∏  ⊕ ⋅ℑ  ⊕ ⊇ ⊕  ⊃ ℑ∈ ℑ∈⋅⊕ � 

ϒ ∈∏⊆ℜ ⊕ ∉∅   ∏⊗ ⊃ ⊕  ∉∈ °⁄≤ ⊃ ∈ ⊕    ∪ℑ√⊕ ℜ ⊕ ⊕∈ 

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

∪ℑ√⊕⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕⊗  ∪⊕ ⊕ ∅ ∅ ⊕ ℘  ℑ ⊗ ⊃ ∅ ∅⊕  ⊕∈ ℑ⊄⊕ ℑ∈∩ ⊂⊕  

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

∅∉⊆ℑ∈℘ ⊕ ≈� �� �♥ ⊃ ∈∉⋅ ⊄∈∉⋅∈  ∪ℑ ℑ  ∪⊕ ℜ ℑ ℘ ⊄2 ℑ⊄⊕ 

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

∅ ⊃ ℘ ⊃ ⊕∈ �⊃� ⊕��∅∉ ∪⊕  ℑ⊆⊕ ⋅⊕ ⊃ ∩∪ ∉∈ ℜ ⊃ � • ↓ ′� �ℑ 

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

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

× ∪ ⊃  ⊆ℑ⊄⊕  ∪⊕ ℜ ⊃ ⊆∉ ⊕ℑ∩∩  ⊕   ⊃ √⊕ℑ∈⊗�∉ ∪⊕  ∪ ⊃ ∈∩  

ℜ ⊕ ⊃ ∈∩ ⊕ ∇∏ ℑ ⊂�ℑ ∪ ⊃ ∩∪⊕  ⊕  ∏ ⊂ ∉∅∠ ⊕∈⊕   ℑ  ⊃ ∉∈ ⊃ ℑ   ℑ ⊃ ∈⊕⊗� 

′∏ ⋅∪⊕∈ ℑ °⁄≤  ∉ ℑ  ∧2∠ ⊕  ℘ ∏   ⊃ ∉∈ ℜ ⊃  ⊃ ⊗ ⊕  ⊃ ∩∈⊕⊗∅∉ 

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

× ∪⊕⊕¬ ⊕∈ ∉ ⋅∪ ⊃ ℘ ∪ ∪⊕ ℑ⊄⊕ℑ∈∩ ⊂⊕ℑ ∅ ∅ ⊕ ℘   ∪⊕℘  ∏  ∪2 

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

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

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

⊃ ℑ ⊕ ℑ  ∉∈ℑℜ ⊂⊕  ℑ⊄⊕ ℑ∈∩ ⊂⊕ ℑ ⋅∪ ⊃ ℘ ∪ ⊃ ⊆∠ℑ ℘  ∉℘ ⊄ ∅  ℑ∩ 2 

⊆ℑ∈ ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ⊆∉ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � ↓∅ ⊕ ∇∏ ℑ ⊂ ∉∩  ⊕ ℑ  ⊕  

⊃ ⊆∠∉  ℑ∈℘ ⊕⊃ �∉∈  ∪⊕ ∉ ∪⊕ ∪ℑ∈⊗� ⋅∪ ⊃ ℘ ∪  ℑ⊄⊕ ℑ∈∩ ⊂⊕  

⋅⊃ ⊂ ⊂ ⊆ℑ⊄⊕ ∪⊕ ℘ ∏   ⊕  ⊆∉ ⊕ √∏ ⊂∈⊕  ℑℜ ⊂⊕ ∉ ⊃⊆∠ ℑ ℘ ⊗ ℑ⊆2 

ℑ∩ ⊕� 

♥∈  ∪ ⊃    ∏⊗∧ ⊃ ⊆∠ℑ ℘ ⊕¬∠⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ 

∉∏ ∏  ⊃ ∈∩ ℑ  ⊃ ∈∩ ⊂⊕ °⁄≤ ℘ ∏   ⊕  ⊕ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ   ℑ℘ ⊄ 

ℑ∈∩ ⊂⊕ � × ∪⊕  ⊕    ⋅⊕  ⊕ ℘ ∉∈⊗∏ ℘  ⊕⊗ ∉∈ ∅∉∏   ∉℘ ⊄� 

ℜ ⊂ℑ℘ ⊄ ℜ ℑ  ℑ ⊂ � ↑⊃   ∉∏  ⊃ ⊕⊗∩  ℑ∈⊃  ⊕� ♦ℑ ⊂  ∉∈ ⊂ ⊃⊆⊕   ∉∈⊕ 

ℑ∈⊗ℑ √⊕  ∧  ∉ ∅ �″ ∉∏ ℜ ⊃ ⊗ ∉∏¬�  ℑ∈⊗   ∉∈⊕� ↓ℜ ⊇ ⊕ ℘  ⊃ √⊕ ∉∅ 

 ∪⊕⊕¬∠ ⊕  ⊃⊆⊕∈  ⊕ ∠ ∉  ⊕⊗ ∪⊕  ⊕ ⋅⊕  ⊕ ∉ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊕ ∪⊕ 

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

≠ Ρεχε ιϖεδ δατε : ↓℘  � �� ����� �αχχεπτεδ δατε : → ∉√ � �� �����



⊕ ∅ ∅ ⊕ ℘  ∉∅  ∪⊕  ℑ⊄⊕ ℑ∈∩ ⊂⊕ ∉∅ °⁄≤ ℘ ∏   ⊕  ∉∈ ℜ ∉ ∪  ∪⊕ 

⊃ ⊆∠ℑ℘  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅  ∪⊕ °⁄≤ ⊃ ∈ ⊕  ℑ∈⊗ ℘  ∏  ∪ ⊃ ∈∩ ℑ ℘ 2 

 ⊃ ∉∈ ∉∠⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪� 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤΑΛ ΑΠΠΑΡ ΑΤ ΥΣ ΑΝ∆ ΠΡ ΟΧΕ2 

∆ Υ Ρ ΕΣ 

2 .1  Ινχιδεντ ιµ παχτ ενεργψ 

ƒ∉ ∪⊕⊃⊆∠ℑ ℘ ⊕¬∠⊕  ⊃⊆⊕∈  ⋅⊃  ∪ ℑ ⊃ ∈∩ ⊂⊕℘ ∏   ⊕ � 

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

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

 ∪ℑ  ∪⊕ ℘ ∏   ⊕  ⋅⊃ ⊂ ⊂ ∠ ⊕∈⊕   ℑ  ⊕  ∪⊕  ∉℘ ⊄ � ∞ℑ  ⊂ ⊃ ⊕  ⊕ 2 

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

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

∩  ⊕ ℑ  ⊕  ∪ℑ∈ ��� ♠ �℘⊆ � � ⊃ ∈ ∪ℑ  ⊗  ∉℘ ⊄  ∪⊕ ⊂ ⊃⊆⊃ ⊃  

ℑℜ∉∏ ��� ♠ �℘⊆ � �ℑ∈⊗∅∉√⊕  ∧  ∉∅  ∉℘ ⊄ ℜ ⊕ ⊂∉⋅ ��� ♠ � 

℘⊆ �≈� � ƒ∉ℑ ⊃ ∈∩ ⊂⊕ °⁄≤ ℘ ∏   ⊕ �ℑ   ∏⊆⊃ ∈∩ ∪⊕ ∠ ⊕∈⊕ 2 

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

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

 ⊕ ∇∏ ⊃  ⊕⊗ ∉ ℜ  ⊕ ℑ⊄ ∪ℑ  ⊗ ∉℘ ⊄ ∉∅� � �℘⊆ � ⊃ ℑℜ∉∏ ���♠� 

♦⊕∈℘ ⊕  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ℑ∠∠ ℑ  ℑ  ∏   ∪∉∏ ⊂⊗ ℜ ⊕ ℑℜ ⊂⊕  ∉ 

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

2 .2  ∆εσ ιγ ν οφ ηαµ µ ερ γεο µ ετρψ 

♥∈ ⊃ ⊆∠ ℑ ℘ ⊕¬∠ ⊕  ⊃⊆⊕∈  ∪⊕  ⊕ℑ  ⊕ ⋅∉ ⊆⊕  ∪∉⊗ ∅∉ 

⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ ∪⊕⊃⊆∠ ℑ ℘ ⊕∈⊕  ∩∧ � ↓∈⊕⊃ ℜ ∧ ∏  ⊃ ∈∩ ℑ √⊕  ∧ 

∪⊕ ℑ√∧ ∪ℑ⊆ ⊆⊕  ⋅⊃  ∪ ℑ ⊗ ⊃ ℑ⊆⊕  ⊕ ∩  ⊕ ℑ  ⊕  ∪ℑ∈  ∪ℑ ∉∅ 

 ∪⊕⊗  ⊃ ⊂ ⊂ ∉⊗� × ∪ ⊃  ⋅⊃ ⊂ ⊂ ∠  ∉⊗ ∏ ℘ ⊕ℑ∈ ⊃ ∈℘ ⊃ ⊗ ⊕∈⋅ℑ√⊕ ⋅⊃  ∪ 

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

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

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

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

∉⊗  ∉∠ ∪⊕ ⊃ ∩∪ ∅∉ ∪⊕ ∪ℑ⊆ ⊆⊕  ⋅⊃  ∪ ℑ ∅ ⊃ ¬⊕⊗ ⋅⊕ ⊃ ∩∪  � 

♥∈ ℑ∈ ⊕ ∅ ∅∉  ∉  ⊕ ∠ℑ  ℑ  ⊕ ∪⊕  ⊕ ∅ ⊂⊕ ℘  ⊕⊗ ⋅ℑ√⊕ ∅  ∉⊆  ∪⊕ 

⊃ ∈℘ ⊃ ⊗ ⊕∈⋅ℑ√⊕  ∪⊕ ℜ ⊕  ℘ ∪∉ ⊃ ℘ ⊕⊃  ∪⊕  ⊕ ℘ ∉∈⊗�⊃� ⊕� ℜ∧ 

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

⋅⊕ ⊃ ∩∪  �♥∈  ∪⊕ ⊕ ∇∏ ⊃ ∠⊆⊕∈⊗ ⊕  ⊃ ∩∈ ℘ ∪∉ ⊕∈ � ∪⊕⊂⊕∈∩  ∪ 

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

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

 ∪∉∏ ⊂⊗ ℜ ⊕⊂ ⊃⊆⊃  ⊕⊗ ∉ ℑℜ∉∏ ��� Λ  ∉  ∪ℑ  ∪⊕ ⊕ ∅ ⊂⊕ ℘  ⊕⊗ 

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

ƒ∉ ∪ ⊃  ℑ⊆⊕ ⊕ ℑ  ∉∈ � ∪⊕⊗ ⊕  ⊃ ∩∈⊕⊗∪ℑ⊆ ⊆⊕ ⋅ℑ  ⊆ℑ⊗ ⊕ 

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

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

⊗∏  ℑ  ⊃ ∉∈ ⊃ ℑℜ ∉∏ ��� Λ � × ∪⊕ ⋅⊕ ⊃ ∩∪ ∉∅  ∪⊕ ∪ℑ⊆ ⊆⊕  

⊃ � ��� ⊄∩� × ∪⊕ ∠ ⊂ℑ∈∈⊕⊗⊃⊆∠ ℑ ℘ ∪⊕ ⊃ ∩∪  ℑ  ⊕ ��� �� � 

��� � � ℑ∈⊗ ��� � � ℘⊆  ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ � ⋅∪ ⊃ ℘ ∪ ∪ℑ√⊕ ℑ ℘ ∉ 2 

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

�� � � ♠� 

2 .3  Εξπεριµ ενταλ αππαρατυσ 

× ∪⊕ ⊂ℑ∧∉∏ ∅∉  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂ ℑ∠∠ ℑ  ℑ  ∏  ⊃  

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

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

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

 ∪⊕ ∉⊗� × ∪⊕ °⁄≤ ℘ ∏   ⊕  ℑ  ⊕ ⊃ ∩∪  ⊂∧ ⊃ ∈ ⊕   ⊕⊗⊃ ∈ ∉ ∪⊕ 

⊃ ∈⊗ ⊕∈ ⊕ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ∈∩ ⊂⊕ ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� �  ∉  ∪ℑ  

Φ ιγ .1  ≥  ⊕   ⋅ℑ√⊕ ∩ ⊕∈⊕  ℑ  ⊕⊗ ℜ ∧ ⊃⊆∠ ℑ ℘ ∉∅ ℑ 

�� ⊄∩ ∪ℑ⊆ ⊆⊕ ∉∈ ℑ δ�� ⊆ ⊆  ∉⊗ 

Φ ιγ .2  ← ℑ∧∉∏ ⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ∪ℑ⊆ ⊆⊕  2⊗  ∉∠ ℑ∠∠ ℑ  ℑ  ∏  

Φ ιγ .3  °⁄≤ ℘ ∏   ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅⊕  ⊕∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕  
�ℑ � ) ♥∈℘ ⊂ ⊃ ∈⊕ ⊗ °⁄≤ ��ℜ � ) ∂ ⊕   ⊃ ℘ ℑ ⊂ °⁄≤ � 

�℘ � ) ∂ ⊕   ⊃ ℘ ℑ ⊂ ⊂∧ ⊗ ∉⊆⊕ ⊗ °⁄≤ 

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



 ∪⊕⊃⊆∠ℑ ℘ ℑ∈⊗ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ °⁄≤ ℘ ∏   ⊕   

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

°ℑ ⊃   ∉∅ ⊗ ⊃ ℑ⊆⊕   ⊃ ℘ ℑ ⊂ ⊂∧ ∉∠∠∉ ⊃  ⊕ ℑ∈⊗ ℑ¬ ⊃ ℑ ⊂ ⊂∧ ∉ ⊃ ⊕∈ ⊕⊗ 

   ℑ ⊃ ∈ ∩ℑ∏∩ ⊕  ⋅⊕  ⊕ ⊆∉∏∈ ⊕⊗ ⊕¬ ⊕  ∈ℑ ⊂ ⊂∧ ∉∈  ∪⊕ ⊆⊃ ⊗⊗ ⊂⊕ 

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

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

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

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

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

⊕¬ℑ ℘ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∉∅  ∪⊕ ∪ℑ⊆ ⊆⊕ ℑ  ∪⊕⊃ ∈  ℑ∈∉∅ ℑ¬ ⊃ ℑ ⊂ 

⊃ ⊆∠ ℑ℘ ⋅⊃  ∪  ∪⊕ ∉⊗� 

2 .4  Ροχκ σαµ πλεσ ανδ τεστ προχεδυρεσ 

″ ∉℘ ⊄  ℑ⊆∠ ⊂⊕  ⊕   ⊕⊗⊃ ∈℘ ⊂∏⊗ ⊕⊗ ℑ √⊕  ∧ ∪ℑ  ⊗ ℜ ⊂ℑ℘ ⊄ 

ℜ ℑ  ℑ ⊂  � ↑⊃   ∉∏  ⊃ ⊕⊗ ∩  ℑ∈⊃  ⊕� ♦ℑ ⊂   ∉∈ ⊂ ⊃⊆⊕   ∉∈⊕ℑ∈⊗ℑ 

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

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

 ∪⊕⊃ ∈℘ ⊃ ⊗ ⊕∈ℑ∈⊗  ⊕ ∅ ⊂⊕ ℘  ⊕⊗ ⋅ℑ√⊕  ⋅⊕  ⊕  ⊕ ℘ ∉ ⊗ ⊕⊗� ′⊕ 2 

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

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

 ⊕∈  ⊕   ⋅⊕  ⊕ ∏∈ ℑ  ⊕ ℑ ℘ ∪℘ ∉∈⊗ ⊃  ⊃ ∉∈ � × ∪ ⊃ ℑ ⊂ ∉ ∠  ∉√⊃ ⊗ 2 

⊕⊗ℑ ℜ ⊕   ⊕   ℑ  ⊃   ⊃ ℘ℑ√⊕  ℑ∩⊕∠⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪∅∉⊕ ℑ℘ ∪ 

∉∅ ∪⊕ ∉℘ ⊄  ℑ⊆∠ ⊂⊕  ⊕   ⊕⊗ℑ ℑ∈∧ ∅ ⊃ ¬⊕⊗⊃⊆∠ℑ ℘ ⊕∈⊕  ∩∧ 

⊂⊕√⊕ ⊂ ℑ∈⊗ °⁄≤ ℘ ∏   ⊕ ℑ∈∩ ⊂⊕� 

3  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ Ρ ΕΣΥΛΤΣ 

3 .1  Πενετρατιον ρεσ ισ τανχε ορ δεπτη οφ Π∆Χ χυττερσ 

× ∪⊕⊕¬∠⊕  ⊃ ⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂   ∪∉⋅⊃ ∈∩  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕  

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

  ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪ ∉∅ℑ ⊃ ∈∩ ⊂⊕ °⁄≤ ℘ ∏   ⊕ ⊃ ∈ ∉ ∪⊕√ℑ  ⊃ ⊕  ∧ ∉∅ 

 ∉℘ ⊄  ⊕   ⊕⊗ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ×ℑℜ ⊂⊕� ℑ∈⊗ ƒ⊃ ∩� � � ϒ ⊗ ∉⊆⊕⊗ 

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

ƒ ∉⊆ ×ℑℜ ⊂⊕ � ℑ∈⊗ ƒ⊃ ∩� � �⊃ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈  ∪ℑ  ∪⊕ 

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

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

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

∠ ℑ ℘ ⊕∈⊕  ∩∧ ℑ∈⊗ °⁄≤ ℘ ∏   ⊕ ℑ∈∩ ⊂⊕� × ∪⊕ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈ 

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

 ⊕ ℑ  ∉∈ ⋅∪∧  ℑ∈⊗   ∉∈⊕ ∪ℑ ℑ ∩  ⊕ ℑ  ⊕ ⊗ ⊕ ∠  ∪ ∉∅ ∠ ⊕∈⊕   ℑ 2 

 ⊃ ∉∈ ⊃   ∪ℑ  ∪⊕  ℑ∈⊗   ∉∈⊕  ⊕   ⊕⊗ ⊃ ∈  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ 

Φ ιγ .4  ∞∅ ∅ ⊕ ℘  ∉∅⊃ ∈℘ ⊃ ⊗ ⊕∈ ⊃ ⊆∠ ℑ ℘ ⊕∈⊕  ∩∧ 

∉∈ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕ ∠  ∪ 
�ℑ� ) ��⇐ ��ℜ � ) ��⇐ ��℘ � ) ��⇐ ��⊗ � ) ⁄∉⊆⊕ ⊗ ℜ∏   ∉∈ 

τ ) ≥ℑ∈⊗   ∉∈⊕� ο ) ♣ ℑ∈⊃  ⊕� 
Ε ) ← ⊃ ⊆⊕   ∉∈⊕� ρ ) ′ℑ  ℑ ⊂  

Ταβλε 1  ϒ√⊕  ℑ∩⊕ ∠⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪ ∉∅ ⊃ ∈∩ ⊂⊕℘ ∏   ⊕   � ⊆ ⊆� 

″ ∉℘ ⊄ 
 ∧∠ ⊕  

∞∈⊕  ∩∧ 
⊂⊕ √⊕ ⊂�♠ 

°⁄≤ ℘ ∏   ⊕ ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕  

��⇐ ��⇐ ��⇐ ��⇐ ⊗ ∉⊆⊕ ⊗ ϒ√⊕  ℑ∩ ⊕  

�� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

♣ ℑ∈⊃  ⊕ ��� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

��� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

�� � � � � ��� � � ��� � � ��� 

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

��� � � � � ��� � � ��� � � ��� � � ��� 

�� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

← ⊃ ⊆⊕   ∉∈⊕ ��� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

��� � � � � ��� � � ��� � � ��� � � ��� � � ��� 

�� � � � � ��� � � ��� � � ��� 

≥ℑ∈⊗   ∉∈⊕ ��� � � � � ��� � � ��� � � ��� 

��� � � � � ��� � � ��� � � ��� 

# � � � # ∂ ∉ ⊂1��  λ 1�   °⊕∈⊕   ℑ  ⊃ ∉∈ ℑ∈⊗⊃⊆∠ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ °⁄≤ ℘ ∏   ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ 



⋅ℑ  ⊕  ⊃ ∉∏  ⊂∧ ⋅⊕ ℑ  ∪⊕  ⊕⊗ℑ∈⊗ ∪⊕ ∉℘ ⊄    ⊕∈∩  ∪⊃ ℘ ∉ 2 

 ⊕  ∠∉∈⊗ ⊃ ∈∩ ⊂∧ √⊕  ∧ ⊂∉⋅ � ♥⊃  ∈∉ ⊕⊗  ∪ℑ  ∪⊕ ∠⊕∈⊕   ℑ 2 

 ⊃ ∉∈ ⊗ ⊕∠  ∪ ∉∅⊃ ∈⊗ ⊕∈ ⊕ ⊃ ∅  ⊕ ∇∏ ⊕∈ ⊂∧ ∏  ⊕⊗ℑ ℑ⊗  ⊃ ⊂ ⊂ℑℜ ⊃ ⊂ ⊃ 2 

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

 ⊕  ⊃   ℑ∈℘ ⊕ ∉∅  ∪⊕  ∉℘ ⊄  ∉ ⊗  ⊃ ⊂ ⊂ ⊃ ∈∩ 
≈� � × ∪∏  ℑ ⊗ ⊕ ⊕∠⊕  

∠ ⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪ ⊆⊕ ℑ∈  ∪ℑ  ∪⊕ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈  ⊕  ⊃  2 

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

 ∉ ⊗  ⊃ ⊂ ⊂ ∏∈⊗ ⊕ ⊕ ∇∏ ⊃ √ℑ ⊂⊕∈ ⊃⊆∠ ℑ ℘ ⊕∈⊕  ∩∧ �′ℑ  ℑ ⊂  . ∠ ⊕∈2 

⊕   ℑ  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕⊃  ∪⊕⊂ℑ  ∩ ⊕  ℑ⊆∉∈∩ ∪⊕ ∉℘ ⊄ ⊕   2 

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

ℑ∈⊗ ∩  ℑ∈⊃  ⊕ℑ  ⊕ ∇∏ ⊃  ⊕ ⊃⊆⊃ ⊂ℑ � 

ƒ⊃ ∩�� ⊃   ∪⊕ ∠ ⊂∉∉∅  ∪⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂  ⊕  ∏ ⊂   

 ∪∉⋅⊃ ∈∩  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ∉∈  ∪⊕ ∠ ⊕∈⊕   ℑ 2 

 ⊃ ∉∈ ⊗ ⊕∠  ∪� × ∪⊕ ∠ ⊂∉ ℘ ⊂⊕ ℑ  ⊂∧  ∪∉⋅  ∪ℑ  ∪⊕ ∠ ⊕∈⊕   ℑ 2 

 ⊃ ∉∈ ⊗ ⊕ ∠  ∪ ∉ℜ  ℑ ⊃ ∈⊕⊗ ∏  ⊃ ∈∩ ℑ ��⇐ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ⊃   ∪⊕ 

⊂ℑ  ∩ ⊕   � × ∪⊕  ⊕ ℑ  ∉∈  ∪ℑ ��⇐ℑ∈∩ ⊂⊕ ∠  ∉√⊃ ⊗ ⊕  ∪⊕ °⁄≤ 

 ∪⊕ ∩  ⊕ ℑ  ⊕  ⊕ ℑ  ⊕⊃ ∈ ∠⊕∈⊕   ℑ  ⊃ ∈∩ ⊃ ∈ ∉  ∉℘ ⊄ ℘ ℑ∈ ℜ ⊕ ⊕¬2 

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

  ∉∉⊗ ℜ ∧  ∪⊕ ∉℘ ⊄ ∏∈⊗ ⊕  ∪⊕℘ ∏   ⊕ � 

3 .2  Ιµ παχτ ρεσ ιστανχε οφ Π∆Χ χυττερσ 

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

°⁄≤ ℘ ∏   ⊕   ⋅⊃  ∪  ∉∉⊗ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ℑ∈⊗ 

 ∉ ℑ ⊂⊃⊆∠ℑ ℘ ⊕∈⊕  ∩∧  ∉ ⋅∪ ⊃ ℘ ∪⊕ ℑ ℘ ∪ °⁄≤ ℘ ∏   ⊕ ⋅ℑ ⊕¬2 

∠ ⊕  ⊃ ⊕∈℘ ⊕⊗ ℜ ⊕ ∅∉ ⊕ ⊕ ℑ ℘ ∪ °⁄≤ ℘ ∏   ⊕  ∪∉⋅⊕⊗  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈ 

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

⊃ ⊆∠ ℑ℘  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ °⁄≤ ℘ ∏   ⊕   ⋅⊃ ⊂ ⊂ ℜ ⊕ ∩  ⊕ ℑ  ⊕  ℑ  

⊂ℑ  ∩ ⊕ ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ � ♥∈  ∪⊕  ⊕  ⊕    ∪⊕ ��⇐⊃ ∈℘ ⊂ ⊃ ∈⊕⊗ 

°⁄≤ ℘ ∏   ⊕   ⋅⊕  ⊕ ⊆∉ ⊕ ⊕ ℑ  ⊃ ⊂∧ ℜ  ∉⊄⊕∈  ∪ℑ∈  ∪⊕ ∉ ∪⊕  

°⁄≤�♥∈ ∉ ⊗ ⊕  ∉ ⊗ ⊕⊆∉∈   ℑ  ⊕ ⋅∪⊕  ∪⊕ ℑ °⁄≤ ⊃ ∈ ⊕   

⊃ ⊕ ℑ  ∧  ∉ ℜ  ⊕ ℑ⊄ ∏∈⊗ ⊕ ⊃ ⊆∠ ℑ ℘ ℘ ∉⊆∠  ⊕   ⊃ ∉∈ �ℑ ��⇐ ∉ ⊃ 2 

⊕∈ ⊕⊗ °⁄≤ ℘ ∏   ⊕ �ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ� � ⋅ℑ ∠ ⊂ℑ℘ ⊕⊗ 

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

⊕∈⊕  ∩∧ ⊂⊕ √⊕ ⊂ ∉∅ ��� ♠� → ∉ ⊗ ℑ⊆ℑ∩ ⊕ ⋅ℑ ∅∉∏∈⊗ ∉∈  ∪ℑ  

°⁄≤ ℘ ∏   ⊕ � × ∪⊕  ⊕⊕¬∠⊕  ⊃ ⊆⊕∈ ℑ ⊂ ⊕  ∏ ⊂  ℑ  ⊕⊕ ℑ  ⊃ ⊂∧ ⊕¬2 

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

⋅⊃  ∪ ⊃ ∈ ℑ °⁄≤ ℘ ∏   ⊕ ℑ  ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ � 

• ∪⊕∈  ∪⊕ ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ⊃  ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗� ∪⊕ ⊂ℑ  ⊕  ℑ ⊂ 

 ∪⊕ ℑ  ⊃ ∈∩∅∉ ℘ ⊕ℑ ℘  ⊃ ∈∩∉∈  ∪⊕ °⁄≤ ⋅⊃ ⊂ ⊂⊃ ∈℘  ⊕ ℑ  ⊕� • ∪⊕∈ 

 ∪⊕ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕⊃ ℘ ∪ℑ∈∩ ⊕⊗ ∉ ��⇐  ∪⊕⊂ℑ  ⊕  ℑ ⊂  ∪⊕ ℑ  ⊃ ∈∩ 

∅∉ ℘ ⊕ℜ ⊕ ℘ ∉⊆⊕ ∨⊕  ∉ ℑ∈⊗ ∪⊕ °⁄≤ ⊃  ⊕ ∇∏ ⊃  ⊕⊗  ∉ ⋅⊃  ∪2 

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

°⁄≤ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ ∪ℑ  ℑ∈ ⊕¬  ⊕⊆⊕ ⊂∧ ∪ ⊃ ∩∪ ℘ ∉⊆∠  ⊕   ⊃ ∉∈ 

   ⊕∈∩  ∪ ℑ∈⊗ ℑ ⊂∉⋅  ∪⊕ ℑ     ⊕∈∩  ∪�  ∪⊕ ⊗ ℑ⊆ℑ∩⊕  ∉ 

⋅∪ ⊃ ℘ ∪ ∪⊕ °⁄≤ ℘ ∏   ⊕ ⊃  ∏ℜ ⊇ ⊕ ℘ ⋅⊃ ⊂ ⊂ ℘ ∪ℑ∈∩⊕ ⋅⊃  ∪ ℑ  2 

 ℑ℘ ⊄ ℑ∈∩ ⊂⊕ � ϒ⊂ ⊂ ∉∅ ∪⊕��⇐°⁄≤ ⊃ ∈ ⊕    ⊕   ⊕⊗ ⋅⊕  ⊕∅ ⊃ 2 

∈ℑ ⊂ ⊂∧ ⊗ ℑ⊆ℑ∩ ⊕⊗ ℜ∧  ∠ ℑ ⊂ ⊂ ⊃ ∈∩� ⋅∪ ⊃ ⊂⊕ ∪⊕ ��⇐°⁄≤ ⊃ ∈ ⊕    

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

4  ∆ΙΣΧΥΣΣΙΟΝ ΑΝ∆ ΧΟΝΧΛΥΣΙΟΝΣ 

�� ×⊕   ∪ℑ√⊕ ∪∉⋅∈  ∪ℑ ℑ °⁄≤ ⊃ ∈ ⊕  ℘ ℑ∈ ⋅⊃  ∪2 

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

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

ℑ∈∩ ⊂⊕ ℜ ⊕ ⊂∉⋅ ��⇐⊗ ⊕ ∩  ⊕ ⊕  ∪⊕ °⁄≤ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ⊆ℑ∧ ∈⊕ ⊕⊗ 

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

ℑ∈ ⊕ ∅ ∅∉   ∉ ⊆ℑ⊄⊕ ∪⊕ℜ ⊃  ℜ ⊕   ⊕ ℑℜ ⊂⊕ ∉ ⋅⊃  ∪  ℑ∈⊗ ∪⊕ 

⊃ ⊆∠ℑ℘  ⊂∉ℑ⊗∅  ∉⊆ ℑ ∪ℑ⊆ ⊆⊕ ⊗  ⊃ ⊂ ⊂� 

�� ��⇐°⁄≤ ℘ ∏   ⊕   ⋅⊃ ⊂ ⊂⊂ ⊃ ⊄⊕ ⊂∧  ⊕ ⊕ ∪⊕⊂⊕ ℑ  ∠ ⊕∈⊕ 2 

  ℑ  ⊃ ∉∈  ⊕  ⊃   ℑ∈℘ ⊕ ℑ∈⊗ ℑ  ℑ  ⊕  ∏ ⊂  ⋅⊃ ⊂ ⊂ ℜ ⊕ ℑℜ ⊂⊕  ∉ 

ℑ ℘ ∪ ⊃ ⊕ √⊕ℑ ∪ ⊃ ∩∪ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕ ∠  ∪ ∪ℑ∈ ∉ ∪⊕ ⊃ ∈ ⊕  ℑ∈2 

∩ ⊂⊕ �ℑ∈⊗ ∪ ⊃ ⊃ ∈ ⊕  ℑ∈∩ ⊂⊕ ⋅⊃ ⊂ ⊂ ℜ ⊕ ⊆∉ ⊕ ℑ ∩∩  ⊕   ⊃ √⊕⊃ ∈ 

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

℘ ∉∈ ∉ ⊂ ⊃ ⊗ ℑ  ⊕⊗ ∉℘ ⊄ ∠ ∉⋅⊗ ⊕  ∏∈⊗ ⊕  ∪⊕℘ ∏   ⊕ � ″ ⊕  ⊕ ℑ  ℘ ∪ 

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

 ∉℘ ⊄ ∠∉⋅⊗ ⊕  ℘ ∉∈ ∏⊆⊕ ℑ ∠ ℑ  ∉∅ ⊃ ∈℘ ⊃ ⊗ ⊕∈⊕∈⊕  ∩∧ 
≈� � 

×∉ ⊃ ∈℘  ⊕ ℑ  ⊕ ∠ ⊕∈⊕   ℑ  ⊃ ∉∈ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈℘ ∧  ∪⊕ ℘  ∏  ∪⊕⊗  ∉℘ ⊄ 

 ∪∉∏ ⊂⊗ ℜ ⊕ ⋅ℑ  ∪⊕⊗ ∉ℜ ⊂∉⋅∈ ∉∏ � × ∪ ⊃  ⋅⊃ ⊂ ⊂ ℜ ⊕  ∏⊗ ⊃ ⊕⊗ 

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

⊂∉⋅ � 

ΑΧΚΝΟ Ω ΛΕ ∆ Γ ΜΕ ΝΤΣ : 

ƒ⊃ ∈ℑ∈℘ ⊃ ℑ ⊂  ∏ ∠∠∉ ∅  ∉⊆  ∪⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ 2 

⊕∈℘ ⊕ ƒ∉∏∈⊗ ℑ  ⊃ ∉∈ ∉∅ ° �″ �≤∪ ⊃ ∈ℑ ℑ∈⊗ → ∉√ℑ  ⊕⊄ ∏∈⊗ ⊕  

⁄⊕∠ ℑ   ⊆⊕∈∉∅ ∞∈⊕  ∩∧ ♣ ℑ∈� ∝ �≥ � ℑ  ⊕ ∩  ⊕ ℑ  ⊂∧ ℑ∠ 2 

∠  ⊕ ℘ ⊃ ℑ  ⊕⊗ ℜ∧  ∪⊕ℑ∏  ∪∉ � 

Φ ιγ .5  ∞∅ ∅⊕ ℘  ∉∅ ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ ∉∅ °⁄≤ ℘ ∏   ⊕ ∉∈ ∠⊕∈⊕   ℑ  ⊃ ∉∈ ⊗ ⊕∠  ∪ 
�ℑ � ) ♣ ℑ∈⊃  ⊕��ℜ � ) ← ⊃ ⊆⊕   ∉∈⊕ 

ρ ) ��⇐ � ο ) ��⇐ � Ε ) ��⇐ � τ ) ⁄∉⊆⊕ ⊗ 

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



Ταβλε 2  ♥⊆∠ ℑ℘  ⊕  ⊃   ℑ∈℘ ⊕∉∅ °⁄≤ ℘ ∏   ⊕   

°⁄≤ 
∈∏⊆ℜ ⊕  

ϒ  ℑ ℘ ⊄ 
ℑ∈∩ ⊂⊕ �� ⇐ � 

♥⊆∠ ℑ ℘ ⊕ ∈⊕  ∩∧  
∠ ⊕ ℑ ℜ ⊂∉⋅ �♠ 

♥⊆∠ ℑ ℘  
 ⊃ ⊆⊕  

″ ∉℘ ⊄ 
 ∧∠ ⊕  

×∉  ℑ ⊂ 
⊕ ∈⊕  ∩∧�♠

   ƒ⊃ ∈ℑ ⊂
    ⊕  ∏ ⊂   

� �� ��� � � � ♣ ℑ∈⊃  ⊕ 

��� � � � ♣ ℑ∈⊃  ⊕ � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℜ∧  ∠ ℑ ⊂ ⊂ ⊃ ∈∩ 

� �� ��� � � �� ♣ ℑ∈⊃  ⊕ 

��� � � � ′ℑ  ℑ ⊂  � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℜ∧  ∠ ℑ ⊂ ⊂ ⊃ ∈∩ 

� �� ��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

�� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � � ′ℑ  ℑ ⊂  � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℜ∧  ∠ ℑ ⊂ ⊂ ⊃ ∈∩ 

� �� ��� � � � ′ℑ  ℑ ⊂  ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℜ∧  ∠ ℑ ⊂ ⊂ ⊃ ∈∩ 

�� �� ��� � � � ′ℑ  ℑ ⊂  ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℑ⊂ ⊃   ⊂⊕ 

� �� ��� � � �� ♣ ℑ∈⊃  ⊕ 

��� � � �� ♣ ℑ∈⊃  ⊕ 

�� � � �� ♣ ℑ∈⊃  ⊕ 

��� � � � ′ℑ  ℑ ⊂  

�� � � � ′ℑ  ℑ ⊂  

��� � � � ′ℑ  ℑ ⊂  � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ 

� �� ��� � � �� ′ℑ  ℑ ⊂  

��� � � � ′ℑ  ℑ ⊂  

��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

�� � � �� ← ⊃ ⊆⊕   ∉∈⊕ → ∉ ⊗ ℑ⊆ℑ∩ ⊕ ⊗ 

� �� ��� � � �� ♣ ℑ∈⊃  ⊕ � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℑ √⊕  ∧ ⊂ ⊃   ⊂⊕ 

� �� ��� � � �� ′ℑ  ℑ ⊂  

��� � � �� ′ℑ  ℑ ⊂  

�� � � �� ′ℑ  ℑ ⊂  

��� � � � ♣ ℑ∈⊃  ⊕ � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ℑ⊂ ⊃   ⊂⊕ 

� �� ��� � � � ♣ ℑ∈⊃  ⊕ 

�� � � �� ♣ ℑ∈⊃  ⊕ 

�� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � �� ← ⊃ ⊆⊕   ∉∈⊕ 

��� � � � ′ℑ  ℑ ⊂  � ��� ⁄ℑ⊆ℑ∩ ⊕ ⊗ 

�� �� ��� � � �� ′ℑ  ℑ ⊂  → ∉ ⊗ ℑ⊆ℑ∩ ⊕ ⊗ 

�� ���⊗ ∉⊆⊕ ⊗ � 
ϒ⊂ ⊂ ⊕    
ℑ ⊂ ⊂ ⊕    

♣ ℑ∈⊃  ⊕ 
⊂ ⊃ ⊆⊕   ∉∈⊕ 

→ ∉ ⊗ ℑ⊆ℑ∩ ⊕ ⊗ 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

≈� ″ ∏ ℜ ⊃ ∈ ƒ � ⁄ ⊃ ℑ⊆∉∈⊗  ℑ  ⊕ ℜ ⊕ ℘ ∉⊆⊃ ∈∩ ⊆∉ ⊕ ⊃ ⊆∠ ∉  ℑ∈ ∉ 

⊗  ⊃ ⊂ ⊂ ⊃ ∈∩ ⊕ ℘ ∪∈∉ ⊂∉∩∧ ≈♠  � ↓⊃ ⊂ ℑ∈⊗ ♣ℑ ♠ ∉∏  ∈ℑ ⊂��������� � 

��� ∗ ��� � 

≈�  ƒ⊕ ℑ  ↔ ∈∉⋅⊂  ∉∈ ℑ∈⊗ ↑ ⊕ ℑ∈∧ • ℑ   ⊕ ∈ � ∞¬∠ ⊕   ⊗ ⊃  ℘ ∏  ⊗  ⊃ ⊂ ⊂ 2 

ℜ ⊃ ⊗ ⊕  ⊃ ∩∈ �∅ ⊃ ⊕ ⊂⊗∠ ⊕  ∅∉ ⊆ℑ∈℘ ⊕≈♠  �♠°× �������� ���� ∗ 

��� ���� ∗ ��� � 

≈�  ≥∈⊕ ⊗ ⊗ ∉∈ ↑ ∂ ℑ∈⊗ ♦ℑ ⊂ ⊂ ⁄ ″ � °∉ ⊂∧℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ⊗ ⊃ ℑ⊆∉∈⊗� 

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

⊗ ⊕  ⊃ ∩∈ ≈♠  �♠°× ��������� ����� ∗ ���� � 

≈�  ↔ ∏  ∏ ∞ ℑ∈⊗ • ∉ ⊇  ℑ∈∉⋅⊃ ℘ ∨ ϒ ↔� ϒ∈ ⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ ℑ ⊂   ∏ ⊗ ∧ ∉ ∅ 

 ⊂ ⊃ ⊗ ⊃ ∈∩∅  ⊃ ℘  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕ ∈ °⁄≤ ⊗  ⊃ ⊂ ⊂ ℘ ∏   ⊕  ℑ∈⊗ ∉℘ ⊄≈♠ � 

♥∈♠ ″ ∉℘ ⊄ ↑ ⊕ ℘ ∪ ℑ∈⊗ ↑⊃ ∈ ≥℘ ⊃ℑ∈⊗ ♣⊕ ∉ ⊕ ℘ ∪ ϒℜ   ����� � 

����� ���� ∗ ��� � 

≈�  ≤ ∪ ⊕ ℑ  ∪ ℑ⊆ ♠ ′ ℑ∈⊗ ⁄ℑ∈⊃ ⊕ ⊂  • ♦ � ϒ   ∏ ⊗ ∧ ∉ ∅∅ ℑ ℘  ∉ ⊃ ∈∅ ⊂∏ 2 

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

 ℑ ⊂ ⋅⊃  ∪ ≥× ″ ϒ × ϒ °ϒ ÷ ⊗  ⊃ ⊂ ⊂ ℜ ⊂ℑ∈⊄≈♠  �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ∞∈2 

⊕  ∩∧ ″ ⊕  ∉∏  ℘ ⊕  ×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ����� ���� ���� ∗ ��� � 

≈�  ≤ℑ ⊃ ⊂ ⊂∈ ♠ ↔� °⁄≤ ⊗  ⊃ ⊂ ⊂ ℜ ⊃ ⊗ ⊕  ⊃ ∩∈ ℑ∈⊗∅ ⊃ ⊕ ⊂⊗ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ √∉2 

⊂∏  ⊃ ∉∈ ≈♠  �♠°× �������� ���� ∗ ��� � 

≈ � ← ♥∝ ⁄⊕ 2 ∪∏ ∈ � • ℑ√⊕ ↑ ⊕ ℘ ∪ ℑ∈⊃ ℘  ∅ ∉ ♥⊆∠ ℑ ℘  ↑ ℑ ℘ ∪ ⊃ ∈⊕  

≈ ⁄ ��⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕ � �≤ ∪ ℑ∈∩  ∪ℑ� ≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ 

∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ����� � 

≈�  ≥∨⋅⊕ ⊗ ∨ ⊃ ℘ ⊄ × �♥∈⊗ ⊕ ∈ ℑ  ⊃ ∉∈ ∪ℑ  ⊗∈⊕   ⊕   ⊃ ∈∩ ∉ ∅  ∉℘ ⊄ ≈♠ � 

♥∈ ♠ ″ ∉℘ ⊄ ↑ ⊕ ℘ ∪ ϒ∈⊗ ↑⊃ ∈ ≥℘ ⊃� ���� � ����� � ��� ∗ 

��� � 

≈�  ← ⊃ ∈⊗ ∇√⊃  ° ϒ � ″ ∉℘ ⊄ ƒ ℑ∩⊆⊕ ∈ ℑ  ⊃ ∉∈ ℜ∧ ♥∈⊗ ⊕ ∈ ℑ  ⊃ ∉∈ ℑ∈⊗ 

⁄ ⊃  ℘≤∏   ⊃ ∈∩ ≈ ⁄ �≥ ⋅⊕ ⊗ ⊕ ∈ � ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ← ∏ ⊂⊕ ℑ����� � 

(Εδιτεδ βψ Ηε Ξυε2φενγ) 

# � � � # ∂ ∉ ⊂1��  λ 1�   °⊕∈⊕   ℑ  ⊃ ∉∈ ℑ∈⊗⊃⊆∠ℑ ℘  ⊕  ⊃   ℑ∈℘ ⊕ ∉∅ °⁄≤ ℘ ∏   ⊕   ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ℑ   ℑ ℘ ⊄ ℑ∈∩ ⊂⊕ 


