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│∂╘⌐ 

 

138 ⱦ♇◒Ᵽכfi⅛╠⁸│∂╕∫√≤↕╣╢ │⁸ ⅛╠│∂╕╢

ↄ─ ⁸ ╩ ⇔◄fi♩꜡Ⱨכ─ ╩ ╡ ⇔⁸ ≤™℮

─ ≢ ה ╩≈ↄ╡∞⇔√⁹ 

≈╕╡⁸ ⅛╠ ┼ ⅛╠ ┼≤™℮ ⌐№∫≡⁸

⌐ ∫√ ─ ─ ╙⁸ 47 ⌐ ↕╣⁸∕╣⅛╠ 38

⌐ ─ ⅛╠ ⅜ ⇔√≤ ⅎ╠╣≡™╕∆⁹ 

 

⁸250 ⅜ ⇔≡⅛╠ ⌐ ∫≡™╕∆⅜⁸ ⅛ 200 ⌐│∂

╕∫√ ⌐╟╢ ─ ⅜№╠╦⌐⌂╡⁸∆≢⌐ ─ ╡⁸

─ ⌂ ⌐╟╢◄fi♩꜡Ⱨכ ⁸ ─ ⌐ ↕╣╢ ⌂

╛ ┘ⱱꜟ⸗fi ⌐╟╢◄fi♩꜡Ⱨכ─ ⁸ ⌐ ↕╣╢

⁸ ⌐╟╢ ─ ⌂≥≤⁸₈ ₉₈ ₉₈◄Ⱡꜟ◑₉כ

─∆═≡⅜⁸ ╛◄fi♩꜡Ⱨכ─ ⌐№╡⁸ ╙ ₁─

◄◗⅛╠ ⇔⅝╣⌂™≢⁸↓─╕╕≢│⁸ ─ ≤≤╙⌐⁸ ⅜

─ ⌐ ╡≈≈№╢≤⁸ ↄ─ ₁│ ⅎ≡™╕∆⁹ 

 

↓─╟℮⌂ ⌐№∫≡⁸ ☿ꜝⱵ♇◒☻⅜ ╩₈ ₉

∆╢↓≤⌐╟╡⁸◄fi♩꜡Ⱨכ ⅛╠ ⇔⁸◄fi♩꜡Ⱨכ ╩

⁸ ≢⅝ ╢↓≤╩⁸↓↓≢↔ ∆╢ ₁─ │ ∫≡™╕∆⁹ 

 

─ ⅜₈ ₉∆╢↓≤⌐╟╡⁸ ─ ⅜ ⅛╠╙

╩ ↑∏⁸ ∆╢ ─ ╩ ↕∑╢∞↑≢⁸◄fi♩꜡Ⱨכ ⌐ ⅛

╦∑╢↓≤─ ╢ ─ ⅜ ↕╣≡™╢↓≤⌐⌂╡╕∆⁹ 

⅜₈ ₉∆╢↓≤⌐╟╡⁸№╠╝╢ ≢─ ◖☻♩─ │

╡ ╣⌂™≤ ⅎ╠╣╕∆⁹ ─ ╛⁸ ⅎ┌⁸ ⁸ⱦꜟ⁸ⱴ

fi◦ꜛfi⁸ ⁸ⱱ♥ꜟ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ∕─ ⁸ ╩ ∆╢ ─∆═≡≢

◄fi♩꜡Ⱨכ─ ⅜ ╕╣╕∆⁹ 

 

⅛╠ ╣≡ │ ⌐ ╡⁸ ≤⌂╡ ⌐ ╡⁸ ╛↕╣≡ ≤⌂╡⁸

⌐ ╡ ⅞╕∆⁹₈ ─ │⁸ ⁸ ⁸ ≤ ⌐⌂∫≡╙ ╦╠

∏⌐⁸ ⇔╕∆⁹₉↓─╟℮⌂ ─ ⌐ ╦∑╢↓≤⌐╟╡⁸ ⅜ ╠

─ ≢ ⇔√ ╩ ╠─ ≢ ≢⅝╢≤ ⅎ╠╣╕∆⁹ 
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─₈ ₉⌐╟╢ │ ╡ ╣╕∑╪⅜⁸ ⌂ↄ≤╙⁸№╠╝╢

─ ≢ ⌂ ╒≥⁸↓─ ⅜╙√╠∆ ⅛⌂ ╩

≢⅝╕∆⁹ ↔≤⌐ ™│№╡╕∆⅜⁸ 20 30 ─ ╩ ≢

⅝╢≤↓≤≤⌂╢≢⇔╞℮⁹ 

 

₈ ─ ₉ ⅛╠ ⅝ ⇔√ ≢∆⅜⁸ ─ ╛ ↄ─ ⅛╠╙√╠

↕╣√ ≠⅝╛ ⌐⁸ ₁♪◐♪◐⁸꞉◒꞉◒⇔⌂⅜╠ ☿ꜝⱵ♇

◒☻─ ∆ ─╟℮⌂ ╩╕ⅎ⌐⁸ ≤⅛↓─╟℮⌂ ≢⁸ ⌂

≤⇔≡ ↕∑≡ ⅝╕⇔√⁹ ─↔ ╛↔ ╩ ╣┌ ™≢∆⁹ 

 

₈ ┬≤│⁸╕⌡╢↓≤₉≤™℮ ─ ⅎ⌐⁸↓↓╕≢√≥╡ ⅝╕⇔√⁹ 

₈ ≤│ ⅛⁸ ≤│ ⅛₉≤™℮ ⌐ ╩ ∂≡ ™≡ ↕∫≡™╢⁸

 ⁸ ─↔ ≢ ™ ⅛ↄ ⅝ ╕⇔≡ ↕∫≡™╢⁸   

ⱨ▼ꜟ◦⸗ ⁸ ⱨ◊כꜝⱶ   ⁸ ⌂

╩↔ ™√∞⅝ ≡≡™√∞™≡™╕∆⁸ ⁸  ⁸

▪◒▪ⱳꜞfi─ ─ ≢↔ ∫≡™╕∆⁸ ⁸

 ⁸ ╩ ∂≡ ↄ─ ≠⅝≤ ╩ ⅝╕⇔√⁸  

╩│∂╘⁸ ≢ ╩ √⁸   ≤⁸

ↄ─ ⌐ ─ ╩ ⇔ →╕∆⁹ 

╕√⁸ ⌐ ™≡⁸ ™◐ꜗfiⱣ☻⌐ ╩ ⅝⁸ ↄ─ ╩ ⇔≡

↕∫√ ─ ─╖⌂↕╕⁸     

 ⁸  ⁸  ⁸╒⅛⁸ ─ ⅛╠⁸ ↄ─

╩↔ ↕™╕⇔√⁸ ─╖⌂↕╕ ⌐↓─ ╩⅔ ╡⇔≡ ⅛

╠ ⇔ →╕∆⁹ 

 

╕√⁸ ≢ ∫√ ↄ─ ⅛╠™√∞⅝╕⇔√ ⅛™ ╕⇔╛⁸ ≤⇔≡

≤⇔≡⁸ ─ ≤⇔≡⁸ ↄ⅛╠ ≤ ≤ ╩ ™≢ ↕∫≡™╕

∆ ↄ─ ⌐⁸ ─ ╩ →╕∆⁹ 

 

₈ ⅛╠ הה!═ │ ─ ⁸ ∆╢╙── ⁸ ⌐ ∆╢╙── ∞⁹₉ 

                              Ⱬ♇☿╟╡⁹  

 

 

2013 2 15  
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₈ ─ ₉ ⌐╟╢  

─  

   

 

        

               ◖☼Ⱶ♇◒        

                         

      2008/04/08                            

 

 

1992 6 Ⱪꜝ☺ꜟ─ꜞ○♦☺ꜗⱠ▬꜡≢₈ ≤ ⌐ ∆╢ ₉⅜

↕╣╕⇔√⁹( ◘Ⱶ♇♩)∕─⅔╙⌂♥כⱴ│₈ ⌂ ₉≢⇔√⁹ 

⅛↑⅜ⅎ─⌂™↓─ ─ ⌐ ⅛∫≡⁸ ⁸ ⁸ ╩

⌐ ⅜ ∆╢ ₁⌂ ⌐≈™≡⁸ ─ ⅜ ⌐ꜟⱩכ♥─≈

≈™≡ ⇔⁸ ─ ╩ ∆╢ ≢⇔√⁹ 

 

 ₈™╕╛⁸ ─ ─ │ ─ ∆╠ ↕╣⌂™ ⁸↓─

╩ ↕∑⁸ ╩ ⇔≡⅝╕⇔√⁹ ╦╣╦╣│⁸ ⌂ ─

─ ╩ ⌐ ≤∆╢ ─ ⌐ ∟ ∫≡™╕∆⁹ 

1972 ☻♩♇◒ⱱꜟⱶ≢₈ ₉⅜ ⅛╣≡ ⁸ ┘ ≤

─ ─ ╩ ∆═ↄ⁸↓─ ─ ╩ ⇔⁸™⅛⌐⇔≡₈

₉⌂ ─ ╩ ∆╢⅛≤™℮ ╩⁸ ⇔ ⌐℮≈↕⌂↑╣┌

⌂╡╕∑╪⁹ 

╛⁸ ⁸ │∕─ ⁸ ⁸ ⌂≥ ─ ─ ╩ ⇔⌂⅜╠⁸

↓╣╩ ⅎ≡ ≤⇔≡─ ⌐ ╘⁸ ⌂ ╩ ╣≡₈

₉─ ─ ⌐ ╩ ╘⁸№╠╝╢ ⅜ ≤ ≢№╢↓≤╩ ⇔⁸

ₐ ⇔™ ₑ╩ ∑⌡┌⌂╡╕∑╪⁹₉ 

⁸ ⱨ◊כꜝⱶ   ₐ ◄◦♇◒☻ₑ 

ꜟ□fiⱨꜝה☻♄ꜞꜙ◦)   ⁹ ─ ◘Ⱶ♇♩ Ⱪ♇◒╟

╡  

 

ⱨ◊כꜝⱶ≤│⁸ ─ ⌐ ⁹ ╩│∂

╘⁸ ─ ╩└╠ↄ√╘─₈ ⇔™ ₉─ ╩⁸ ╩ ⅎ√

⌂ ≤⁸ ⅛╠ ╩ ╘√ ⌂ ≤⌐╟∫≡ ∆╢

⁹ ╩│∂╘ ⁸  ╩
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⌐⅔ ™⇔⁸ ⱨ◊כꜝⱶ ⌐ ⅜ ⅝ 3 ≢ ⇔╕⇔√⁹ 

 

36 ─⁸↓─₈ ≤ ⌐ ∆╢ ₉⅛╠⁸⅔╟∕ 16 ≤™℮

⅜ ╣⁸╦⅜ ≢₈ ₉⅜ ↕╣╕⇔√⁹ 

⌐⁸ ◘Ⱶ♇♩⅜ ↕╣╕∆⁹ ⱴ│₈כ♥⌂ ₉

≢∆⁹ ●☻─ │ ─ ≢№╡⁸ ⌐╟╡ ⌐

↕╣╕⇔√⁹⇔⅛⇔⁸ │ ─ ⌐ ⇔≡™╕∆⁹ 

╕√⁸ ─ │ ╕∆╕∆ ─ ╩√≥╡⁸ ⁸

╩ ╦∏ ─ ⌐ ╛⁸ ─◦♫ꜞ○⅜ ╡≈≈№╡

╕∆⁹ 

 

 ∕─╟℮⌂ ⁸a = ≤ ─ ₑ   ⁹⌐

™╕⇔√⁹∕─≤⅝─ │ ⌐™™№╠╦∆↓≤─ ⌂™╒≥ ⅝⌂

╙─≢⇔√⁹↓╣≢ │ ╦╣╢≤ ╩ ┘√ ╩ ∂╕⇔√⁹ 

↓─ ⌐│ ─╟℮⌐ ⅛╣≡™╕⇔√⁹₈ ╩ ⌐ ∆╢√╘

⌐│⁸ ╩ ⌐ ∆╢ ⅜≥℮⇔≡╙ ≢№╢⁹∕─ ─

╡ ≤ ⅎ╠╣╢─⅜⁸ ≢ ⇔ↄ ═╢{ }≢№╢₉≤⁹(

) 

 

╕√⁸₈ ⅜ ─ ╩ ™∞⇔√─│⁸√⅛∞⅛ ─↓≤⌐∆⅞⌂™⁹

⇔⅛⇔ ≤⇔≡─ │⁸ ⌐ ⅜ ⇔√≤⅝⅛╠⁸ ⌐⌂ↄ≡

│⌂╠⌂™╙─≢№╡⁸∕─ ─ ─ ╩ ≢ ⇔≡⅝√⁹₉ 

₈ │⁸ ⌐⌂∫≡™⌂™≤⅝│⁸ ╕√│ ─ ▬○fi⌐⌂╢─⅜

≢№╢⁹ ─ ─ │ ↕ↄ⁸ ⅛╣√ ⌐╟∫≡ ⌐⌂∫√╡

⌐⌂∫√╡∆╢⅜⁸↓─≤⅝ ╩ ⇔√╡ ↑ ∫√╡∆╢⁹₉ 

₈↓─◘▬◒ꜟ│ ⌐ↄ╡ ∆↓≤⅜≢⅝╢( ─ )≢⁸ ╛ ⌂≥⌐

⌂ ─ ↑ ⇔⌐ ↕╣≡™╢⁹↓─╟℮⌂ ─ ™ │╒⅛⌐

№╕╡⌂™⁹₉ 

₈ ─ │ ⅛╠╕╦∫≡™√⁹ ─ ⌐│ ─ ─ ▬○fi⅜

↑≡™√≤ ⅎ≡™╢⁹≢│ ─ ≢№╢ ─ ▬○fi│⁸

─ ≢№∫√ ⌐│⁸ ≢ ╠╣≡™√─⅛⁹₉ 

 

꜡Ⱪꜞכ ╠│⁸ ─ ⌐╟∫≡↓─ ─ ▬○fi⅜ ⌐ ⇔√

≤ ⅎ≡™╢⁹ │ ⌐○♂fi ⅜⌂⅛∫√─≢⁸ ™ ⅜ ╩

⇔≡™√⁹ ─ ▬○fi│ ⌂─≢⁸ ↕╣╢≤ ∆╢⁹ 

↓╣⅜ ⌐ ∆╢≤⁸ ─ ќ ─ ≢ ↕╣⁸╕√ ─ ▬ 
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○fi⌐ ╢⁹↓─◘▬◒ꜟ╩꜡Ⱪꜞ₈│כ ─ ₉≤ ╪∞⁹ ─ ≢│

⅜ ∆╢─≢│⌂ↄ⁸ ∂ ▬○fi⅜ ⌐⌂∫√╡ ⌐⌂∫√╡╩ↄ╡

⅛ⅎ∆⁹ 

™╦┌₈ ∂ ╘╠╣√₉ ─ ⅜╕╦∫≡™╢⁹ 

↓↓≢ │ ⁸∆⌂╦∟ ─◄Ⱡꜟ◑כ╩ ATP(▪♦ⱡ◦fi )≤™

℮ ╩ ∫≡ ⅎ≡⅔╡⁸∕╣╩ ⌐ ∂≡↕╕↨╕⌂ ⌐ ∆╢⁹

↓╣╩ ⇔≡ │◄Ⱡꜟ◑כ╩ ∆╢≤⁸ ▪♦ⱡ◦fi

≤⌂╢⅜⁸↓╣╩ ⇔≡ ⌐╙≥∆√╘⌐⁸ │₈ ╩

≢ ⇔≡ ⌐∆╢ ₉⅛╠ ╕╣╢◄Ⱡꜟ◑כ╩ ∫≡™╢⁹↓╣⅜

─ ≢№╢⁹⇔⅛╙ ⌐ ╩ ∆╢ ⌂ ╩ ∆╢↓≤

⅜≢⅝√⁹ 

⌐ ╣√─│⁸ ≢№╢⁹↓╣│ ─ ⅜ ∫≡™╢◒꜡꜡ⱨ

▫ꜟ( )≤│ ⇔ ─ ∫√Ᵽ◒♥ꜞ○◒꜡꜡ⱨ▫ꜟ≤™℮ ╩ ∫≡

™╢⁹ 

Ᵽ◒♥ꜞ○◒꜡꜡ⱨ▫ꜟ╙⁸◒꜡꜡ⱨ▫ꜟ╙⁸Ⱬⱶ(ⱳꜞⱨ▫ꜞfi≤ ─ )≢Ⱬ

⸗◓꜡ⱦfiה♅♩◒꜡ⱶ⌂≥─ ─ ≢№∫≡⁸ ≤ ⇔

≢ ⌂ ╩╙≈⁹ 

⁸↓╣≤ ─ⱳꜞⱨ▫ꜞfi ╩ ∫√ ≢⁸Ⱬⱶ─ ⅜ⱴ◓Ⱡ◦►

ⱶ ⌐ ⅝ ╦∫√ ╩⇔≡™≡⁸∆≢⌐ ⇔≡™√Ⱬⱶ╩╙≤⌐ ╠╣

√≤ ⅎ╠╣╢⁹  

 

 ◦▪ⱡⱣ◒♥ꜞ▪│⁸ ⌐ ™≡ ⇔⁸╟╡ ╪∞ ◦☻♥ⱶ

╩ ∫≡™╢⁹ ─ ─ ⅜ ≈◒꜡꜡ⱨ▫ꜟ─℮∟─ ≈╩╙∟⁸

≤ ╩ ⌐⇔≡ ⌐ ⌂ ╩ ⇔⁸ ≤⇔≡ ╩

∆╢⁹ 

 

 ↓─╟℮⌐⁸≥↓⌐≢╙№╢ ╩╙≤⌐ ⅜ ≢⅝╢╟℮⌐⌂∫√

↓≤≢⁸ ─ ─ ⅜≢⅝√⁹ 

─│√╠⅝≢ │ ⅛╠ ╩╕╙╢⁹ ⇔™ ╩⇔∆⅞╢≤⁸ ⌐™

╦╝╢ ⅜ ⇔⁸↓╣⅜●fi⌂≥─ ≤╙⌂╢⁹ 

≤™╦╣≡™╢╙─│⁸ ⁸≤⌂♪◦◐○כⱤכ☻╛ ╩

⌐ ↑ ∫√ ─↓≤≢⁸ ╩ ↑ ∫√ ≤ ⅜ ∆╢

≤ ∆╢⁹ 

│ ≤─ ⅜ ↄ⁸⇔√⅜∫≡ ⌐ ≢№╢⁹ │⁸

↓╣╩ ∆╢ ╩ ↄ⅛╠ ∫≡™√─≢⁸ ⅜ ╕∫≡╙ ─ ⌐

≢⅝√⁹( ↓─ │ₐ ≤ ₑ  ) 
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↓╣╠ ╩Ⱬⱶ│♀כ♄◦◐○ꜟ⁸Ɑ♀כꜝ♃◌∟℮─ ∫≡⅔╡⁸∕─

⅜ ─ ⌐⌂∫≡™╢⁹↓─↓≤⌐╟╡⁸ │ ╩ ↑ ∫≡

↕╣╢⁹ 

 Ⱬⱶ(ⱳꜟⱨ▫ꜞfi≤ ─ ≢⁸Ⱬ⸗◓꜡ⱦfiה♅♩◒꜡ⱶ⌂≥─ ─

)Ί ╟╡Ί⁹ │♃fiⱤ◒ ⌐╟∫≡╕╦╡╩ ╠╣≡™╢√╘⌐

⅜ ─▬○fi⌐ ╩ ↑≡ ╩ ╢╟℮⌂↓≤│ ↓╠⌂™⁹↓╣⅜

─⌂⅛─ ╩ ™╢ ≈─ ≢№╤℮⁹ 

∕⇔≡⁸ ↕╣√ ╕√│ ⅜ ╣≡╙ ⌂ ⅜ ⅝ↄ

╦╠⌂™─≢⁸ │ ≢╙ↄ╡ ⇔ ⅎ╢─≢№╢⁹ 

⅜ ∆╢─│⁸ ┌⅛╡≢│⌂™⁹╦╣╦╣│ ⌐⌂™

╛ ╩ ⇔≡╙⁸∕╣╩ ⇔⁸ ⇔≡ ⌂ ╩ ∆╢↓≤╙

≢⅝╢⁹↓╣╩ ∫≡™╢─⅜⁸⸗ⱡ○◐◦◕♫כ♀≤™℮╛│╡ ╩ ╗

≢№╢⁹ 

╩ ⌐ ┘⁸ ⅎ╢⁹ ⅜ ∆╢≤⁸ ╩∆═≡─

⌐ ⌐ ⅝ ╢╟℮⌐ ∆╢ ⅜ ∂≡ↄ╢⁹╕√⁸ ⅜ ⌐ ∂

≡ ⌂ ╩≤╢√╘⌐│⁸ ─ ⌐ ╩ ⅎ≡™⌂↑╣┌⌂╠⌂™⁹ 

 

 ↓↓≢ ™╠╣√─⅜⁸╕√ ≢№╢⁹╦╣╦╣─ ⌐№╢Ⱬ⸗◓꜡ⱦfi

│ ─Ⱬⱶ╩ ∫≡™╢⁹∕─ │⁸ ≤ ⇔≡™⌂™≤⅝│ ≢

─ ™ ≢№╢⅜⁸ ≤ ∆╢≤ ⌐⌂╡⁸ ™ ─ ⌐⌂╢⁹ 

 

│ ─ ≢ ╕╣√⁹ ─ │ ↄ─ ⅜ ⌐ ↑ ╪

─↓ⱪ₉⌐⌂∫≡™≡⁸כ☻₈∞ ≢♃fiⱤ◒ ╛⁸ ─ ™ ≢№╢

(DNA ≤ RNA)─╟℮⌂ ⅜ ⌐ ↕╣√⁹ 

╕√ ⁸ ╛∕─ ─ ⅜ ∆╢≤⁸▪Ⱶⱡ ⅜≈⌂⅜∫≡♃fiⱤ

◒ ⌐ √ ╩ ╢↓≤⅜ ⅛╠ ╠╣≡™√⁹ 

─ │⁸RNA(DNA) ≤ √ ≢⁸ ≤⇔≡ ─ ╩ ℮⁹

─ │ RNA ╩ ≤⇔≡™√≤™℮ ⅜ ≢№╢⅜ ↕╣╢ ⌐⌂

╢↓≤╙╦⅛∫√⁹∕╣╠─↓≤⅛╠⁸ │ ─ ≢ ⇔√─≢│⌂™

⅛⁸≤™℮ ⅎ⅜≢≡⅝√⁹ 

 

Ί │כ♃☻ꜝ◒ ≤ ⌐⁹ ќ ♃fiⱤ◒ ⅜⁸╙∫≤╙

─ ™♃fiⱤ◒ ≤ ⅎ╠╣≡™╢⁹ 

∕─ ─ ≈│⁸ ≤ ─ ─⌂⅛≢⁸ ─ ⇔√≤⅝─

─ ⌐ ∆╢ ™ ─ ╩⁸ ќ ♃fiⱤ◒ ⅜

↑ ∫≡™╢⅛╠≢№╢⁹ ⌐⁸ ╩ ╦⌂™ ≢│⁸
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⌐│ ќ ♃fiⱤ◒ ∞↑╩ ™⁸◦♩◒꜡ⱶ│ ∫≡™⌂™⁹ 

↓╣╠ ─ ⌐⁸ ↄ─ ⁸ ќ ╩כ♃☻ꜝ◒ ╗ ⅜ ™╠

╣≡™≡⁸↓╣│ ⅛╠ ↕╣√╙─≤ ⅎ╠╣╢⁹ 

ќ │ ⌐ ─ ≢№╡⁸⅔∕╠ↄ ⅛╠

─ ⌐ ⇔≡⅝√≤ ⅎ╠╣╢⁹ 

 

꜡Ⱪꜞכ √∟│⁸↓─╟℮⌂ │╕√⁸∕─╒≤╪≥⅜ ─ ▬○fi

╩ ⌐ ⇔≡◄Ⱡꜟ◑כ╩ ╢(∆⌂╦∟₈ ₉∆╢)↓≤⅜≢⅝╢↓≤╩

╠⅛⌐⇔√⁹↓─╟℮⌂ ╩ FRM( ─ )≤ ≠↑√⁹ 

 

↓╣╕≢│⁸ ╩ ℮ ⅜⌂ↄ₈ ( ─ )∞↑⌐ ∫≡◄Ⱡꜟ◑כ

╩ ℮™≥●כ♩⸗ꜟ♥√⅝≡╣↕≥₉╢ ─ ⅜⁸ ─ ⅛╠◄Ⱡ

╩כ◑ꜟ ╢↓≤⅜≢⅝╢↓≤╩ ™∞⇔√⁹ 

─ ╩ ≢⅝╢↓╣╠─ ─ │⁸ ┌⅛╡≢│⌂™⁹

≢ ≢⅝╢ FRM( )│⁸ ─ ╛⁸ ╛ ─ ─ ⌂≥⁸

╢ ⌐ ╪≢™╢⁹ 

↓╣╠─ │ ╛⁸╕√│↕╕↨╕⌂ ⅛╠ ╩ ∫≡

⌐ ⅎ╢↓≤≢⁸ ⅝≡™ↄ√╘─◄Ⱡꜟ◑כ╩ ≡™╢⁹ 

↓─ ⌐ ™⁸ ●☻│ ▬○fi⌐⁸ │ ↕╣≡ ⌐│

⌐⌂╢⁹ 

 

₈ ─ ₉⅜ ╩ ≡╢⁹ ⅜ ⌐ ∆╢₈ ─ ₉│⁸™╕≢╙╕╦∫≡

™╢⁹ ─ ⌐│ ↄ─ FRM ⅜ ╪≢⅔╡⁸ ─ ╛⁸ ⌐⇔╖↓╪∞

⌂≥╙⁸ ≤ FRM ─ ≢ ⌐ ↕╣⁸ ⌐│ ≤⌂╢⁹ 

↓─ ─ │⁸ ─ ⌐╟∫≡ ↕╣╢↓≤⅜ ↕╣≡™╢⁹

─ ─ │ ⅜⌂⅛⌂⅛ ⇔⌐ↄ™⅜⁸ⱨⱵfi ⌂≥─ ─ ⅛

╠≢⅝╢ │⁸↓─ ╩ ─╕╕≢ ╡ ∆↓≤⅜ ╢⁹ 

FRM │ ─ ╡ ⇔√ ╩ ⇔ ⅛⇔ ⇔≡™ↄ⁹ ╩≤╠╣√

│╕√ ╩ ╡ ∆↓≤⅜≢⅝╢─≢⁸ ⁸FRM │ ╩ ┘ ≤⇔≡

∫≡ ⅛╠ ╩ ⅛⇔∞∆↓≤⌐⌂╢⁹ 

 

│ⱶ◑Ⱡ ╩№╕╡ ↄ ⇔⌂™⁹∕╣≢╙ ⅛⌐ ≈─│⁸ ≤⇔≡

Ᵽ◒♥ꜞ▪(FRM)⌐ ⇔≡╙╠∫√ ─ ─ ▬○fi╩ ╡ ╪≢™

╢⅛╠≢№╢⁹(ₐ ₑ  ╟╡ ) 

 

⌐ ╦╣√ ─ ⌐│ ⅜ ⇔≡⅔╡⁸ ⌐ ™ Ᵽ◒♥ꜞ▪⅜

≢⅝╢─≢№╢⁹ 
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─ ⅜ ↄ⌂∫≡™╢─│⁸ Ᵽ◒♥ꜞ▪⅜ ⇔√ ─ ▬○fi─

℮∟⁸ ⌐ ╡ ╕╣⌂⅛∫√ ╡⅜⁸ ─ ≢ ↕╣≡ ⌐⌂∫√

⅛╠⌂─≢№╢⁹ 

 

⅜ ─ ⅜⌂ↄ ⅜≢⅝╢─│⁸ ⅛╠ ╣≡ↄ╢ ≢ ┌╣√

⅜ ⅎ∏ ↕╣≡™╢√╘≢│⌂™⅛≤ ⅎ╠╣╢⁹ 

 

─ │ ╛ ⌂≥╩ ╗─≢⁸ ╩ ─ ╙ ╪≢™╢↓

≤⅜ ⅛∫≡™╢⁹ 

 

╠ ╩ ⇔⁸∕╣⌐ ∆╢↓≤≢ ⇔≡™ↄ─│⁸ ↄ╡

⇔ ╠╣╢Ɽ♃כfi≢№╢⁹ 

 

⅜ ∆╢≤⁸ ─ │ ≤⌂∫≡ ⇔≡⇔╕℮⁹ 

╙│╛₈ ─ ₉│⁸ ⌐│ ≢⅝⌂ↄ⌂∫√─≢№╢⁹ 

 

⌂ ╩ ╡ ╪∞─⅜⁸ ─ ≢№╢Ⱶ♩◖fi

♪ꜞ▪( ─ DNA ╩╙∟⁸ ∆╢⁹ ⌐ ∆╢ ─ ╩ ╖⁸

─◄Ⱡꜟ◑כ ─ )≢№╢⁹ ─ ─ │⁸◦▪ⱡⱣ◒♥ꜞ▪

⅜ ╡ ╕╣√╙─≤ ⅎ╠╣╢⁹ 

 

╩ ╡ ╗ ≤∕╣╩ ∆╢ ⅜ ⅛╣╢≤⁸ ≤─ ⅜

↕╣⁸ ╩ ∆╢Ⱬ⸗◓꜡ⱦfi≤∕╣╩ ↑ ╢Ⱶ○◓꜡ⱦfi⅜ ╠╣╢⁹ 

 

⌐ ↕╣≡™╢ ─℮∟⁸ ─╟℮⌂ ≢ ─▬○fi⅜

⌐ ↕╣╢ │⁸ ∞↑≢№╢⁹ 

 

∞⅛╠ ⅜ ⅎ≡⅝√≤⅝⁸ │ ─ ─ ⌐≤ↄ⌐↓╕╢↓≤│⌂⅛

∫√⅜⁸ ⌐≈™≡│ ™⌐↓╕∫√⁹ 

 

∕↓≢⁸ ↄ─ ╛ │◦♦꜡ⱱ▪≤™℮ ╩ ⇔≡ ╩ ╡ ╗╟℮

⌐⌂∫√⁹╕√ ↄ─ ≢│ ╩ ∆╢♃fiⱤ◒ (ⱨ▼ꜞ♅fi)⅜ ╠╣

─ ╩ ─ ─ ⌐ ™ ╪∞⁹ 

 

↓℮⇔≡ ─ ▬○fi│⁸╒≤╪≥⌂ↄ⌂∫≡⇔╕∫√⁹ ⅜ ≤∆╢

╩⁸≥↓≢ ⌐ ╣╣┌╟™─⅛≤™℮ ⅜ ≡⅝√─≢№╢⁹ 
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│ ╩ ╘≡ ╩╘↨⇔√⁹∕⇔≡ ⅜≢⅝≡ ─ ╖⅜ ↕╣√⁹

⅜ ∆╢╙∫≤╙ ⌂ │⁸ ≤ ≢№╢≤ ⅎ╠╣╢⁹ 

 

│∕╙∕╙♃fiⱤ◒ ╩≈ↄ╢√╘⌐ ⌂─≢⁸ ↄ⅛╠ │ ╩

⇔≡▪fi⸗♬▪⌐ ⅎ╢♬♩꜡◕כ♀≤™℮ ╩ ∫≡™√⁹ 

 

─│√╠⅝⅜ ⌐ ⌂ ─ ≢№╢↓≤│⁸ ↄ─ ⅜ ⌂

╩ ⇔≡ ╩ ╛ ⅛╠ ⅛⇔∞⇔≡™╢↓≤⅛╠╙ ⅛╢⁹ 

 

─ ─ │⁸ ⅜ ≢│∫⅝╡ ≢⅝╢ ╩ ™√↓≤╩

∆╢⁹ ─⌂⅛≢ │⁸₈ ₉ ─ⱵⱠꜝꜟ╛ ╩ ⌐ ⌐

⇔≡™╢⅛╠≢№╢⁹ 

 

╛ ─ ⅜ ≢ ↕╣√ ⌐│⁸ )♩כ꜠◐≥ ⌂

╩ ≈ ≈ ╕√│▬○fi⅜ ⌐ ⇔≡ ∏╢ ─ )

╩ ╢ⱨⱵfi ╛ⱨꜟⱲ ⅜ ╕╣≡™╢⁹ 

 

↓╣⅜ ⌐ ╣ ⇔⁸ ╩ ⌐ ╪∞⁹↓─√╘™∫√╪ ─ ≢ ⇔ↄ⌂

∫√ ⌐╙⁸ ╩ ⌐ ⅛⌂ ⅜ ┘ ↕╣√⁹₉( ) 

 

₈ ⌂╢ ₉≤™℮ ⅜№╢⅜⁸ │⁸╗⇔╤ ⅜⅔╙⌐ ⌐ ⌂

╩ ⇔≡™╢─≢№╢⁹ 

⌐ │ ┼ ⇔⁸ ⅜ ⅛╠ ╩ ∆╢↓≤≢ ⅜

∆╢╟℮⌐⌂∫√⁹⇔⅛⇔↓╣⅜ ⌐⌂╢√╘⌐│⁸ ─ ⌐╟╢

○♂fi ─ ≤⁸ ─ ─ ↑√ ─ ⅜ ∫√ ─ ≤⅜⁸

≤⌂∫√⁹ 

─ ⌐│⁸ ─╟℮⌐ ⇔√ │≢⅝⌂⅛∫√⅜⁸↓╣│

─╟℮⌂ ─ ─ ⅜ ⌂⅛∫√√╘╠⇔™⁹ ⌐↓─ ⅜≢⅝√─

│⁸╛│╡ ─ ⅜ ⅛∫√√╘≢№╤℮⁹ 

↓─╟℮⌐ ≡ↄ╢≤⁸₈╦╣╦╣⅜™╕↓↓⌐™╢─│⁸ ⅜ ↓⇔√↕╕↨╕

⌂ ⌐ ↑╠╣≡⅝√⁹₉≤ ℮↓≤⅜≢⅝╢─≢│⌂™⅛⁹ 

 

₈ │ ⌐ ⅎ≡™╢⁹₉↓╣│ⱴכ♅fi ⅜ ⇔√₈ ₉≢№╢⅜⁸ 

 ↓─ │⁸a Ⱡ▬♅ꜗכₑ(1988 1 28 )⌐ ↕╣⁸ ⅝⌂ ╩

┘ ↓⇔√⁹ 

 

∕╣│⁸ ⱪꜝfi◒♩fi│ ─ ╩⅝╦╘≡ ⌐ ∆╢─≢⁸
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∕─ │ ⌐ ∆╢ ⌐⌂╡℮╢⅛╠≢№╢⁹ 

⇔⅛╙⁸ ─ ≤∆╢ ─ │↔ↄ╦∏⅛⌂─≢⁸⅝╦╘≡ ⌂

⌐⌂╢ ╩ ╘≡™╢⁹( ≢│ ⅜ 71 %╩ ╘≡™╢) 

 

ⱴכ♅fi ─ ≢│⁸30 ♩fi(♃fi◌כ ⌐ ) ─ ╩ ⌐

ↄ↓≤≢⁸ ⌐ ≢ ↕╣╢ ─ ╩ ≢⅝╢

⅜№╢≤™℮⁹ 

☻ꜝ◓│ 20 % ─ ╩ ╗⅜⁸↓╣╩ ⌐ ∆╢ ⌐⇔≡ ⌐

∆╢ ⅜ ≢ ╦╣√⁹ 

∕─ ⁸ ≢ ♩fi ∆╢☻ꜝ◓─ 8%╩ ⌐ ∆╣┌⁸

⌐ ↕╣≡™╢ ♩fi─ ⅜ ≤™℮ ⅜ ╠╣≡

™╢⁹ 

 

≢│⁸ ⌂≥⁸ ≢ ⅛⇔√ ─ ▬○fi─ ≢

╩ ⇔≡™╢⁹↓╣│⁸ ⅜ ─ ≢│⁸╒≤╪≥ ⌐ ↑⌂™

─ ≢⇔⅛ ⇔⌂™⅛╠≢№╢⁹ │ ▬○fi≤ ▬○fi

≤⅛╠⌂╢─≢ ™╠⌂™⁹ 

 

╦╣╦╣│⁸ ⇔™ ≢⁸↓─ ╩ ≤⅛ ⇔≡ ⅝ ┘⌂↑╣┌⌂╠⌂

™⁹∕⇔≡ ─ ≤╙⁸≢⅝╢∞↑ ⇔≡™⅝√™⁹⇔⅛⇔⁸ ⅜ ⌂⅛

∫√ ⌐ ╢↓≤│⁸≢⅝⌂™ ≢№╢⁹ 

™⌐⇔≡╦╣╦╣│⁸ ≤™℮ ╩ ∫≡™≡⁸↓╣╕≢─ ─ ⌐⅔

↑╢ ╟╡ ⌐⁸ ⌐ ∫√ ╩ ™∞∆↓≤⅜≢⅝╢⁹ 

─ ⅜⁸ ⌐≈⌂⅜╢↓≤╩ ↄ ╠∑√─╙⁸

≢№╢⁹ ⅜ ─√╘ ≢⅝∏⁸↓─√╘ ∆╢

╩ ≢⅝⌂™↓≤╩™╕ ⅎ≡™╢─╙⁸ ≢№╢⁹ 

╦╣╦╣│⁸↓─ ⌐ ≠™≡⁸ ∆╢ ╩ ╡ ⅎ╢↓≤─≢⅝╢

╩ ≡╢↓≤⌐⌂∫√⁹↓╣│⁸ ╩ ⅎ╢≤™℮╟╡⁸ ╩ ™ ╘⁸

⇔⁸↕╠⌐ ∆╢ ≢№╢⁹ 

 

⌐ →√ ─ ⅛╠№╕√─ ╩ ⅝╕⇔√⁹≢⅝╢ ╡⁸

⌐ ⌐ ⌐ ↕≡™√∞⅝╕⇔√⅜⁸ ⇔ↄ│ₐ = ≤ ─

ₑ   ╩⅔ ╖™√∞⅝╕∆╟℮⅔ ™™√⇔╕∆⁹ 

 

⌐╙ ─⌂™⁸╕⇔≡ ╙ ╙ ∟ ╦∑⌂™⁸ ─

≢│№╡╕∆⅜⁸↓╣⅛╠ ═╕∆₈ ⌐ ∆╢ ⌂ ₉⅜⁸ↄ⇔ↄ╙

₈ ₉≤₈ ─ ₉ ⌐ ⇔≡™╢─≢│⌂™⅛≤ ⅎ╢ ≢∆⁹ 
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⅛≤ ⇔╕∆≤⁸ ⌐ ≢ ⅛⇔√ ─ ▬○fi─ ⌐⇔√╙─╩

⇔≡™╢↓≤╩ ╡⁸ ⅜↓↓╕≢ ⇔≡™╢↓≤⌐ ⅝≤

≤ ⌐ ⅛∫≡─ ─ ╩ ⇔√√⅛╠≢∆⁹ 

∕⇔≡⁸ ╙ ╙ ╘ ⌐ ╗ ─ ₁⅜ ─ ≢ ⁸

─ ≢₈ ─ ₉─ ⅝⌐╟╡⁸∆═≡─ ≤ ⅜ ☿♇♩≢

⌐ ⅛℮ ╩ ╡ ∆↓≤⅜ ╢─≢│≤ ∫≡™╕∆⁹ 

⌂ ≤ ⅜⁸ ⌐⌂╢≢№╤℮≤ ⅎ╢ⱥfi♩⅜₈

₉≤₈ ─ ₉⌐№∫√─≢∆⁹ 

⅝≤⇔ ↑╢ ⌐ ↄ₈ ─ ₉⁹↓─ ╩ ╢ ≤ │∆═≡₈

₉┼≤ ⅛™⁸╕↕⌐ ─ ⌐ ∏╢╙─≢│⌂™∞╤℮⅛⁹ 

 

₈ ⌐№╢╙─│ ⌐╙№╡⁸ ⌐№╢╙─│ ⌐╙№╢₉↓─ │⁸⅔╟∕

3000 ─◄ⱷꜝꜟ♪ה♃Ⱪ꜠♇♩⅜ ⇔√ ≢∆⁹Ίₐ◙כ◦ה◒꜠

♇♩ ⌂╢ ₉e ─ ╟╡Ί⁹ 

 

₈ ₉⌐≈™≡ ─╟℮⌐⁸╕≤╘≡╖╕⇔√⁹ 

₈ ה ₉─ ≢─ │ 32~40%≤ ╙╠╣≡™╢⁹ 

₈ ה ₉│⁸ ─∆═≡─ ─⌂⅛≢ ╙ ™⁹ 

₈ ה ₉│ ≢ ╣┌⁸ ─ ≤™ⅎ╢⁹ 

₈ ה ₉│ ─ ╩ ⇔√⁹ 

₈ ה ₉│ ╩ ∆╢⁹ 

₈ ה ₉│ ╩ ≈⁹ 

─ ה ─ ≈⅜₈ ₉∞∫√⁹ 

⁸ ה │ ∑∏⁸ ─ ⌐№∫√⁹ 

₈ ה ₉│ ─ ≢ ⌐ ↑≡™√⁹ 

₈ ה ₉─ ⌐№╠╝╢ ⅜ ↑ ╪≢™√⁹ 

₈ ה ⅜ ⌐ ↑ ⱪכ☻₈∞╪ ₉⌐⌂∫≡™√⁹ 

⅛⇔≢⅛⌂─ ה ∫≡⌂™₈ ─ ₉⅜₈ ₉⌐№∫√⁹ 

₈ ה ₉ ⅜ ∆╢─≢│⌂ↄ⁸ ∂ ▬○fi⅜ 

   ⌐⌂∫√╡ ⌐⌂∫√╡╩ ╡ ⅎ⇔≡™√⁹ 

₈ ה ₉╩ ∆╢ FRM( )⅜ ╣√⁹ 

)℮⌂↓⅔╩ ה )ⱪꜝfi◒♩fi⅜ ⇔√⁹ 

╘√─⧵ ה ─ │ ≢№┤╣ ⌐⌂∫√⁹ 

₈≡⇔⧵ ה ₉│ ─ ⅛╠ ₈ ₉⌐⌂╡ ⌐ ╪∞⁹ 

╠⅛ ה │⌂ↄ⌂∫√⁹( ꜞ♇♩ꜟ ─ ◓ꜝⱶ) 

≢ ה ⅎ╠╣≡™╢ ≢│⁸ │ ⌐ ↑⌂™⁹ 

₈ ה ₉│ ⌐⌂∫≡™⌂™ ⁸ ⌐╟∫≡ ╕√│ ⌐⌂╢⁹ 
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╩ ה ⇔√╡⁸ ↑ ∫√╡∆╢⁹( ⁸ ) 

╩ ה ℮↓≤╩ ≤™™⁸ ╩╙╠℮↓≤╩ ≤™℮⁹ 

₈ ה ─ ₉│ ⌐ ╡ ∆↓≤⅜≢⅝╢⁹   

⁸╛ ה ⌐ ⌂ ─ ↑ ⇔⌐ ↕╣≡™╢⁹ 

⁸│≢ ה ⁸ ▬○fi≤⇔≡│ ⇔⌂™⁹ 

₈ ה ₉│ ╩ ∆╢⁹ 

₈ ה ₉│ ╛⁸ ⌂≥╙ ⇔ ∆╢⁹ 

₈ ה ₉│⸗ⱡ○◐◦◕♫כ♀─ ⌐╙ ╕╣≡™╢⁹ 

⅜↑∞ ה ≤ ─ ≤⇔≡ ⇔≡™╢⁹ 

ꜗ◦ꜞ◑)ⱶ₉♩▪₈ ה )≤│⁸ ─↓≤≢⁸ │ ⌐ ⅎ⌂™╒≥⌐ 

  ↕⌂▪♩ⱶ⅜ ╕∫≡≢⅝≡™╢⁹ 

₈ ה │ ⌂╢ ─ ─╙─∞⁸₉≤∆╢ ⅛╠─

│⁸└╤ↄ ⌐╙ ⌐№≡│╕╢╙─∞⁹ ╙ ≤ ∂ↄ⁸ ≈─

≢№╢⁹ 

 

 ─ ⌐ ↑≡ ™≡™√₈ ─ ₉⅜ ─ ╩⌐⅞∫≡™╢⁹ ─

⌂│√╠⅝⅜⁸ ⌐⅔™≡⌂⅔⁸ ⌐⅔╟╪≢™╢⁹ 

 

 36 ─≤⅝╩ ⅎ≡ ⌐ ╢ ─ ⁸∕─ ╩∕─╕╕ ⅜

∫≡™√⁹ ∞↑⅜₈ ₉( ⅜⌂™ )⅛╠ ( ╩ ∆╢ )╩

╡ ⇔≡™╢⁹Ίₐ ₑΊ╟╡⁹ 

 

 ⌐╟╡⁸ ╩ ╡ ⇔≡™╢⁹₈ ₉≤₈ ₉≤₈ ₉⅛

╠ ╩ ≈ↄ╡⁸∕─ ⅜ ╡ ∆ ╩ ⌐ ⌐™√╢ ⅜

╦╣ ⌐™√∫≡™╢⁹ 

─ ╩╙∫≡⇔≡╙⁸ ─ ⌐™√╢ ─ⱪ꜡☿☻╩∕─ ╡

⌐∕─╕╕ ╢↓≤│≢⅝⌂™⁹⇔⅛⇔⁸∕─ⱪ꜡☿☻╩└╙≤↑┌ ⅛

⅜ ⅎ≡ↄ╢⁹ ⌐│√╠ↄ₈⌂⌐╙─₉⅛⅜№╡⁸∕╣⅜ ⌐╕≢ ╓

⇔≡™╢₈│√╠⅝₉⌐≈⌂⅜∫≡™╢≤ ⅎ╠╣│⇔⌂™∞╤℮⅛⁹ 

≢ ⅛∫√↓≤⁸ ≤⇔≡─ ⌐≈™≡ ∆╢↓≤╩⅔ ⇔ ℮⌂╠

┌⁸₈ ≢│⁸ ⁸ ▬○fi≤⇔≡│ ⇔⌂™₉≤™℮ ╩

ⅎ≡⁸₈ ≢╙⁸( ─ )⅜ ⁸ ≤⇔≡│√╠™≡™╢₉─≢│⌂

™⅛≤™℮ ≢∆⁹ 

  

 ₈ ─ ₉⅜ⱦ♇◒Ᵽכfi №╠╝╢ ≤ ⌐№╡⁸ ⌐ ╢ ⌐│√

╠⅝ ↑≡™╢─≢│≤ ⅎ╢≤⁸ ⌐ ⅜ ╣╢ ⅛╠ ╕≢₈⌂⌐╙

─₉⅛─⁸₈│√╠⅝₉≤⇔≡₈ ₉⅜ ⇔≡™╢≤ ⅎ╠╣╢─≢│⌂™⅛⁹ 
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╗⇔╤⁸ ─ ≈ ∕─╙─⅜₈ ⅝≤⇔≡₉₈ ─ ₉─╟℮⌐│√╠⅝⁸

₈ ₉∕─╙─⌐│√╠™≡™╢─≢│≤ ↕╣╢─≢∆⁹ 

 ⱱⱷ꜡☻⌐╟╢≤ ◑ꜞ◦ꜗ ─ √∟│⁸ ⌐ ⅜∫≡™╢

─ ⌂₈ (♥▫⸗☻)≤ ┌╣╢ ⅜ ─ ≢№╡⁸∕╣⅜ ─

⌐ ╡ ╪≢⁸ ╛ ╩ ╖⁸ ⌐ ─№╢ ⁸∆⌂╦∟ ≤⌂╢₉

≤ ⅎ≡™√≤™℮↓≤≢∆⁹a ≤ ─ ₑ ה ╟╡  

 

ₐ ⌐ ┬ₑ(⇔╞℮╓℮→╪∙℮)    

₈ ─ ₉(→╪∂╞℮↓℮№╪)─ ⅝╟╡ ה  │ ─

⅜ ⅛╣√ 95 ⌐ ┬  

 

╩╕∏∕─╕╕ ⇔≡⅛⅛╢™⅝⅛√│⁸ ─ ⌐ ™≤™ⅎ

╕∆⁹ │⁸№╠╝╢╙─↔≤╩⁸ ⌐ ⇔≡ ⅎ╕∆⁹∕℮⇔≡

⁸ ⁸ ⇔≡ ╩╖™∞⇔⁸∕╣⌐╟∫≡ ⅝⌂ ╩ →≡⅝╕⇔

√⁹ ⅎ┌∕╣│⁸№╢╙─╩ ⇔ↄ ╡ ∆≤™℮↓≤≢№╡⁸ ╖ ╦∑≤⁸

⁸ ≢№╡╕∆⁹ 

↓─ ⌐╙≤≠ↄ ╩⁸ ⌐ ─ ≤ ≠↑╕∆≤⁸↓─ ─ │⁸

╩ ∆╢ ⌂ ≢∆⁹√∞↓─ ─ ∞↑≢⁸╙─↔≤─ ⅜

≢⅝╢≤ ⅎ√╠ ™≢⇔≡⁸ ⌐ ⅎ⌂™ ⌐ ⇔≡ ≢№╢═⅝

≢⇔╞℮⁹ 

ↄ─ ╣√ ⅜⁸ ╩ ∆╣┌∆╢╒≥⁸₈™─∟₉─ ⌐≈⅝№

√╡⁸ ⌂ ≢ ≢⅝⌂™ ⌂₈⌂⌐╙─₉⅛⌐≈⅝№√╢≤ ∫

≡™╕∆⁹↓╣╩ ≤ ≤─ ≤╙™╦╣≡™╕∆⅜⁸ ─ │⁸╙

≤╙≤ ≤ ∆╢↓≤≢│№╡╕∑╪⁹ 

 

 ∆═≡─╙─↔≤⅜⁸ ⇔√ ╩╙√∏⁸ ≢№╢↓≤╩⁸ ╘√≤⅝⁸

∆═≡─╙─↔≤⅜⁸⅛↑⅜ⅎ─⌂™╙─≢№╡⌂⅜╠⁸ ⁸ ⌐ ⇔

⌂╕╕≢ ⇔≡™╕∆⁹ 

⇔√⅜≈≡⁸↓╣⅜₈╦╣₉∞≤ ≢⅝╢╟℮⌂ ⇔√ │№╡╕∑╪⁹

↓╣│⁸ ⌂ ╩ ⇔≡™╕∆⁹ 

 

 ≤│⁸♀꜡╩ ∆╢╙─≢│№╡╕∑╪⁹ ≢≤╠ⅎ╢↓≤─≢⅝╢╙

─⁸╕√│⁸ ─ ≢ ⅛╘╠╣╢╟℮⌂ │⌂™≤™℮↓≤≢⁸ ∆

╢↓≤⅜ ⇔™₈⌂⌐╙─₉⅛─₈│√╠⅝₉⅜№╢≤™℮↓≤≢∆⁹₉( ) 

 

 ₈ ─ ⌐ ↑№℮₉₈⌂⌐╙─₉⅛─₈│√╠⅝₉₈™─∟₉─ ⅜

─ ╕╡≢№╡⁸∕╣∙╣─ │⁸∕─ ⅜╙∫≡™╢ ─ ≢∕─
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⁸∆⌂╦∟ ≤⇔≡─ ⅜ ╕╢─≢∆⁹╛⅜≡ ⌐ ⅜ ╕╣⁸

─ │ ─ ⌐ ╘╠╣≡™╕⇔√⁹∕⇔≡⁸ ─ │ ΊⱵ

ⱠꜝꜟΊ≢⇔√⁹ 

 

 ─ ≤⁸ ⌐₈ ₉⅜⁸ ≢╙ ⌂ ╩⇔≡™╢⁹₈⌂⌐╙─₉

⅛─₈│√╠⅝₉╩₈ ₉⅜ ∫≡™╢─≢│⌂™⅛⁸≤─ ⅎ⅜ ⌐╕≢

╕╡╕⇔√─╙⁸  ─ ⌐╟╡╙√╠↕╣╕⇔√⁹ 

 

 ─ ⌐ ↑≡™√ ≤ ─ ⌐ ⇔╕⇔√⁹ ∆╢─│ ≤

⇔≡─ ⁸∕╣│⁸ ≤ ─ ≢⇔√⁹ 

─ │⁸ ⅛╠ ⌐∕⇔≡ ┼≤≈⌂⅜╢⁸₈ ─ ₉─₈≈⌂⅜╡₉≢

⇔√⁹↓↓⌐₈™─∟╩ ⅎ╢₉ ⅜№╡╕⇔√⁹ 

₈ ₉⌐ ╩№√ⅎ╢─╙⁸↓↓⌐ ↑≡™╢₈ ₉≢⇔√⁹₈ ₉│ ╩

ⅎ√╡⁸ ╪∞╡∆╢ ≤⇔≡─ ╩⇔≡™╢∞↑≤ ⅎ╢≤⁸∕╣│

⌂╢ ─Ɫ♃ꜝ◐⌐ ∆╢∞↑≢⁸ ⌐™√╢ ≤⇔≡─ ⅜

⌐⌂╡╕∆⁹ 

 

 ₈ ₉⌐│√╠⅝⅛↑≡™╢₈⌂⌐╙─⅛₉─ ⅜⁸ⱵⱠꜝꜟ─ ≢№

╡⁸ ≤⇔≡₈ ⌐ ↑≡™╢ ₉≢№╢≤∆╣┌⁸↓─ ─ ↓∕⅜⁸

21 ─ ≤⇔≡─ ╩ √∆↓≤⌐⌂╢≤ ⅎ≡™╕∆⁹ ⅜⅛⅛

ⅎ≡™╢ ↄ─ ╙ ≢⅝╢ ⌐⌂╢≤ ≢⅝╕∆⁹ 

 

 ₈ ₉│⁸ ⌐⌂∫≡⌂™≤⅝│⁸ ╕√│ ─ ▬○fi⌐⌂╢─⅜

≢№╡⁸↓─◘▬◒ꜟ│ ⌐ ╡ ∆↓≤⅜ ╢─≢⁸ ╛ ⌂≥

⌐ ⌂ ─ ↑ ⇔⌐ ↕╣╢⁹↓─↓≤│ ⌐⅔™≡│ ─

∞↑⌐ ↓╢≤ ⅎ╠╣≡™╕∆⁹ 

 

 ⇔⅛⇔⁸╙⇔╙ ─ ─₈ ₉⌐╙↓─ ⅝⅜№╢≤ ⅎ╢≤≥℮≢

⇔╞℮⅛? ∕⇔≡⁸ ≤ │☿♇♩≢ ⌐⁸⇔⅛╙ ⌐ ╦╣≡™╢≤

⇔√╠⁸≥℮≢⇔╞℮⅛⁹ 

 

∕╣│⁸ ⌐⌂∫√╡ ⌐⌂∫√╡≢│⌂ↄ≡⁸╒≤╪≥ ⌐☿♇♩⌐⌂

╢≤ ⅎ╢≤™℮↓≤≢∆⁹ │ ≢ ≤ ⅜ ⇔╕∆⁹

≢│ ─ ─ ⅜╘╕←╢⇔ↄ ⇔ ⇔≡™╢≤⁸ ⇔≡™╕

∆⁹∕℮≢№╣┌₈ ─ ₉⅜│√╠ↄ↓≤≢⁸ ─ ─ ─╟℮∆⅜

╦╡∆╢─≢│? ≤ ⅎ╢↓≤⅜≢⅝╕∆⁹▪◒▪ⱳꜞfi ─ ⌐╟

╡⁸ ↕╣≡™╕∆ ≈╕╡⁸ ╩ 1 ⌐ ╡ ↄ∆╢↓≤─ ⁹ 
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ₐ ⌐⌂╢ₑ↓─ │ ≢╟ↄ ╦╣╕∆⁹₈ ⅛╠ ⌐ ∆╢╒≥

⌐ ∆╢₉≤™℮ ╩╙∫≡™╕∆⁹ 

 

 ≤│≤≡╙◦fiⱪꜟ⌂ ≢∆⁹ ⁸ ⅜ ⌐ ⌐ ⅛∫≡ ─

⌐₈│√╠™≡™╢↕╕₉│⁸ ∕─╙── ≢│⌂™≢⇔╟℮⅛? 

ₐ ≤ ─ ₑ─ ⌐№╢╟℮⌐⁹ 

 

 ─ │ DNA(♦○◐◦ꜞⱲ )─ ≤™╦╣≡™╕∆⁸DNA │ ⁸

⁸ ⁸ ⁸ꜞfi─ ⅛╠⌂∫≡™╕∆⁹ ╘≡◦fiⱪꜟ( )≢№╡⁹

↓─ ⌂₈ ₉↓∕⅜⁸ ─ ╩ ⇔≡™╢─≢∆⁹ 

 

─ ─ ⌐⅔™≡₈ ≤│ ⅛?₉╩ ⅝ ⅛∕℮≤∆╢⁸∕╪⌂ ─

⅔≤∏╣⌐⁸ ≤ ─ ∆╢ ─ √⌂╢ ↑─ ╩ ∂ ⅜

╢─│ ∞↑≢⇔╞℮⅛? 

 

≤™℮ ⅜⁸ ─ ⌐ ↄ∫≡™╢≤╙ ⅎ╢ ⁸ ה

≢№╢ │⁸ ─╟℮⌐ ═╠╣≡™╕∆⁹₈ ╛ ⌂≥⁸

⌐ ⅎ⌂™╙── ⅜⁸⅔╤∕⅛⌐⌂∫≡™╢↓≤⌐ ╩ ╠∆₉≤⁹ 

│⁸ ─ ─ ╩ ∂₈38 ≈⌂⅜∫≡⅝√ ─ ≤⁸

╩ ╡ ⇔√₈ ╩ ⅎ╢ ₉─ ╩ ∂≡⅝√⁹∕╣╩ ∂╢↓≤≢⁸

⅜ ⅝≡™╢↓≤─№╡⅜√↕⅜╦⅛╢⁹₉ 

₈∕⇔≡⁸∕─ ↕⅜⁸ ™∫┐™ ⅝╢ ╩ ╗⁹ ⌐╟∫≡ ≢⅝╢

⅜∆═≡∞≤∆╢ ⅝ ⅜⁸ ╩ ↕∑≡™╢⁹↓─╕╕≢│⁸ │

╖⁸ ℮ↄ⌂╢┌⅛╡∞≤₉הההה 

₈◌Ⱡ≤⸗ⱡ┌⅛╡⌐ ⅜ ⅛╣≡⁸ ⌐ ⅎ⌂™╙── ⅜⅔╤∕⅛⌐↕

╣≡™╕∆⁹ ≢╙⁸ ⌐ ⅎ⌂™╙─╛ ⅛╠⌂™↓≤⅜ ∆╢↓≤╩

ⅎ⌂™╕╕⁸ ╩ ⅎ ↑╢┌⅛╡≢∆⁹₉ 

₈≢╙⁸ ╙ ╙⁸ ⌐ ⅎ⌂™≢⇔╞℮? ⌐ ⅎ⌂ↄ≡╙ ≢ ™↓

≤⅜™∫┐™№╢↓≤╩ ⅎ≡™⌂™⅛╠⁸ ╩ ⌐∆╢ ⅝ ⅜└╤⅜∫

≡™╢─≢∆₉≤⁹ 

₈ ─ ⁸ ─ ≥ההה 30 ╕≢↕⅛─╓╢≤⁸ ─ ⌐│

10 ╩ ⅎ╢↔ ⅜™╠∫⇔╚╢↓≤⌐⌂╡╕∆⁹↓─ 10 ─℮∟⁸

≢╙ ⅜ ╣≡™√╠⁸ ─ │ ⇔⌂™─≢∆₉≤⁹ 

₈ ─ │⁸60 ╙─ ⅜ ⱪ꜡◓ꜝⱶ≥⅔╡⌐ ⅝⌂⅜╠⁸↓℮⇔≡

╙ ╣∏⌐ √─≢∆⁹ ⅜ ╕╣√∞↑≢⁸ ⌂↓≤∞≤ ™╕

 ההההה⁹≥₉⅛╪∑
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₈ │⁸ ╩ ╪≢™≡⁸↓─ⱪ꜡◓ꜝⱶ╩ ⅝ ╪∞─│ ∞╤℮⅛

≤ ⅎ╕⇔√⁹∆╢≤╛│╡⁸ ╩ ⅎ╢ ≤ ⅝╩ ∂↨╢╩ ╕∑╪⁹

│∕╣╩( ⅛ ⌂╙─)◘ⱶ◦fi◓כ꜠◓ה♩≤ ╪≢™╕∆⁹ ↓∕⅜⁸

╩ ⅎ╢ ⌐≈™≡⁸  ההההה⁹≥₉∆≢─™⌂↑™┌╣↑⌂↕

₈ ה ≢ 20 ─ │⁸DNA ─ ─ ≤⁸ ─

╖⅜╦⅛∫√↓≤≢№╢⁹∕─ ⁸◌ⱦ╙ ╙⁸ ╙ ╙ ╙⁸ ⅝

≤⇔ ↑╢╙─∆═≡│⁸ ∂ ╩ ∫≡™╢↓≤⅜╦⅛∫√⁹₉ 

₈↓─↓≤│⁸ ∫≡™╢ ╙⁸ ─ ⌐↕╠↕╣≡™╢∆═≡─

╙⁸ ⌐ ╕╣√ ⌐≈⌂⅜∫≡™╢ ≢№╢↓≤╩ ⇔≡™╢⁹₉ 

₈∞⅛╠↓∕⁸ ≤ ⅜ ⇔ ™⁸ ↑ ™⁸∕⇔≡⁸ ─∆═≡─

╩ ™╛╢ ⅜ ≢№╢↓≤╩⁸ ─ ⌐™╢ ≤⇔≡ ∂≡™╢⁹₉ 

⌐ ⇔╕⇔√─│⁸ ה ─ ⅛╠ ⇔

√╙─≢∆⁹1983 ⁸ ─ ≤™╦╣√ ₈꜠♬fi₉─ ⌐

⇔ ⌐ ╩ ┘╠╣╕⇔√⁹ 

 

 ╩₈ ₉⌐⇔≡₈⌂⌐╙─₉⅛─₈│√╠⅝₉⌐ ┘ ╩╙≥⇔╕∆⁹ 

 

 ─ ↕╣√ ⌐№∫≡╙⁸ ↕╣∏⌐ ⌐⁸№╠╝╢

⌐ ↑ ╪≢™╢≢№╤℮₈ ₉⅜₈ ─ ₉≤⇔≡⁸│√╠™≡™╢ ╩

┘ ⅎ≡╖╕⇔╞℮⁹ 

∕╣│⁸◄Ⱡꜟ◑⁸∟╦⌂∆כ ─ ≤⇔≡ ⅎ╢↓≤⅜ ╢─≢│

⌂™≢⇔╞℮⅛⁹₈ ╢╖≡⇔≥כ♃☻ꜝ◒─₉ ╩ ⅎ≡₈ ₉─ ╩│╢⅛

⌐ ⅎ≡│√╠ↄ₈ ₉≤⇔≡ ∆↓≤⅜≢⅝╢≤⇔√⌂╠┌⁸ ─ ⅜

∆╢≤ ⅎ╠╣╕∆⁹ 

 

 ⌐ ⁸ ⁸ ⌂≥≤ ™╕∆⅜⁸™∫√™ ╩ ⌐

∫≡™╢─≢⇔╞℮⅛⁹ ─⌂⌐╩ ⇔≡™╢─≢⇔╞℮⅛⁹∕╣│

─ ─↓≤≢⇔╞℮⅛⁹ 

∕╣∙╣⅜╙≈⁸ ꜠ⱬꜟ─◄Ⱡꜟ◑כ∞≤ ⅎ╢≤≥℮≢⇔╞℮⅛? ∕─

⌐ ╕╣╢◄Ⱡꜟ◑₈│≈∂⁸╩כ ─ ₉─ ⅝⅜ ∫≡™╢≤ ⅎ╢↓≤

⌐╟╡⁸ ≤⅛ ≢⅝╢≤ ╦╣╕∆⁹ 

≥╪⌂ ╙ ∏⁸ ⁸ ⁸ ⅛╠⌂╡√∫≡™╕∆⁹∕╣╠─ ⅜⁸

↑ ╪≢™╢₈ ─ ₉╩ ╖⁸∕─₈ ─ ₉─₈│√╠⅝₉⌐╟∫≡

⇔⁸↕╕↨╕⌂ ╩⌂↕⇔╘≡™╢≤ ⅎ╠╣╕∆⁹ 

 

⇔≡⇔╕∫√₈ ─ ₉╩ ┘ ╡ ∆↓≤⅜ ⌐⌂╣┌⁸ ≢
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─╛╡ ╡╩⇔≡⁸№╠╝╢ ⌐₈ ₉⌐│√╠ↄ ⅜ ↕╣╕∆⁹

∕╣│⁸ ה ה ≤⇔≡ ↕╣╕∆⁹ 

╕√⁸ ⅜ ⇔√ ╩ ꜠ⱬꜟ≢ ⅝ ∟⁸∕╣∙╣─ ⁸

⁸ ⌐ ⇔╕∆⁹ ≢│√╠ↄ₈ ─ ₉⅜ ─ ╩ ⇔⁸

╩⇔╕∆⁹ ─ 1ה ⌐ ╡ ↄ∆╢↓≤≢⁸ ╩

↕∑√╡⁸ ⇔√╡⁸ √⌂ ╩ ∆╢  

≢│⁸№╠╝╢ ⌐│√╠⅝⁸ ⌐ ⇔ ≢ ⅜ ⌐№╦⌂™

⌐ ⅛⅛╦╡⁸ ⇔ ⌐ ⇔╕∆⁹ 

  

₈ ─ ₉─ ≡⇔≥♪כ꞉כ◐╩₉⅝╠√│₈─ ⅎ╣┌⁸ ─

─⌂⅛≢⁸№╠╝╢ ≢⁸ ─ ≢⁸↓─ ╩≈⅛ⅎ┌⁸ ≤⁸

⁸ ─ ⌐╟╢ ⁸ ≤ ⁹

─ ≤ ⌐⁸⅔⅔™⌂╢ ⅜ ≡╢─≢∆⁹ 

⁸╦╣╦╣─ ╩│∂╘≤∆╢∆═≡─ ⅝≤⇔ ↑╢ ⌐ ⅝⅛↑

≡⁸ ⌂ ┼≤ ⇔╕∆⁹∕╣│⁸ ⌐│√╠ↄ ∞⅛╠≢∆⁹ 

 

 ∆╢ ≤⇔≡⁸ ≤ ─ ≤⇔≡─ ⅜ ≢⇔√⁹↓

─ ⌐ ⇔╕⇔√⁹ ─╕╕≢│◄Ⱡꜟ◑כ⌐⌂╡╕∑╪⇔ ⌐│≤

↑╕∑╪⁹₈ ─ ₉≤⇔≡─│√╠⅝╙ ≢⅝╕∑╪⁹ 

≤↓╤⅜ 36 ─ ⅛╠ ╕≢⁸ ≢ ⅔⌂∂ ─ ╩

₁≤⇔≡ ⅝ →≡ ⅝≡™╢ ⌐ⱥfi♩⅜№╡╕⇔√⁹∕╣│⁸ ∞

↑⅜ ( )╩ ( )⌐⅛ⅎ≡ ∆╢↓≤─ ╢◦☻♥ⱶ╩

⇔≡™╢↓≤≢∆⁹ 

  

 ∞↑⅜₈ ₉⅛╠₈ ₉╩ ╖ ∆⁸™™⅛ⅎ╣┌ ⅝≡™╢ ╩

⌐ ╢↓≤─≢⅝╢ ─ ≢⇔√⁹ 

│ ─ ⅛╠₈ ₉╩ ╘≡ ⌐╛∫≡⅝╕⇔√⁹ ─ ⅛╠ ⅜⌂ↄ

⌂∫≡⇔╕∫√⅛╠≢∆⁹ ─ ⅜ ⌐ ╕╣≡™╢₈ ₉╩ ⅛⇔ ⇔

╩≈⌂⅞╕⇔√⁹ 

─ ─ ╖│⁸ ╩⅔⅔™≈ↄ⇔ ╕≢ ↕∑╕⇔√⁹ ─

∫≡ↄ╣√ ⅜⁸ ⌐™√╢ ─ ⌐ ≤⇔≡≈⌂⅜╡⁸

₈ ₉╩│∂╘№╠╝╢ ╩ ⇔≡ↄ╣≡™╕∆⁹ 

↓─╟℮⌐ ─◦fiⱪꜟ⌂ ⅝─ ⌐⁸ ™⌂╢ⱥfi♩≤ⱷ♇☿כ☺⅜ ↕

╣≡™╕⇔√⁹ ™╠™ ⌐ ↄ ─ ⁹∕─ │ ─ ≤

∫↓⌐№╡╕⇔√⁹ 

─ ╖⌐ ↄ↓≤─≢⅝⌂™ ⁸₈ ─ ₉─ ≢⇔√⁹ ⌐ ╕╣╢

─ ╩ ⌐⇔≡ ⇔╕⇔√⁹ 
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╛⅜≡⁸ ⅛⌂ │ ∟ ⅜≈╖⅛↕⌂╡ ≤™℮ ≤ ⌐⁸ ≤⌂

╡╕⇔√⁹∕─ ⌐ ╕╣╢ │ⱨⱵfi ⁸ⱨꜟⱲ ⌐╟╡ ⅛╠ ⌐ ┌

╣≡ ⌂╢ ╩ ⇔╕⇔√⁹ 

↓─ ─ ─ │⁸₈ ─ ₉─ ≢⇔√⁹₈ ─ ₉│ ⌐ ⅝

╢∆═≡─ ─ DNA(♦○◐◦ꜞⱲ )⌐≈⌂⅜∫≡™╢─≢⇔√⁹ 

DNA │ ⁸ ⁸ ⁸ ⁸ꜞfi─ ⅛╠⌂╡⁸₈ ₉│ ╕╣≡™╕

∑╪⁹◌ꜟ◦►ⱶ╩ ⅎ╢≤⁸↓─ 6 ≢ ─ 98⁸5%⌐ ∆╢≤™╦╣≡™

╕∆⁹ ─ ≢∆⁹ 

 

≤⇔≡─₈ ₉▬○fi≢│∕℮⌂─⅛╙ ╣╕∑╪⁹√∞⁸ ⌂ ╩

╖∏⁸ ≢№╢ ─≤⇔≡ ↕∑≡™√∞↑╣┌⁸ ─ ╩╙∫≡

⇔≡╙ ╢↓≤⅜ ∏⁸ ╙⅛⌂╦⌂™ ─ ⌐⅔™≡⁸↓─ ⌐│

╙≈⅛⌂™╒≥ ─ ⅜⁸ ⌐ ∟╖∟≡™╢─≢│⌂™∞╤℮⅛

≤ ≢⅝╕∆⁹ 

≤∆╣┌⁸ ⌐≈⌂⅜╢₈ ─ ₉⅜│√╠™≡™╢↓≤╩ DNA │ ⇔

≡™╢⁸™™⅛ⅎ╣┌₈ ₉│ ╩ ⇔ ↑ ⌐ ∫≡™╢≤ ⅎ╢↓

≤⅜≢⅝╢─≢│⌂™≢⇔╞℮⅛⁹ 

 

∆╢₈ ₉⌐ⱥfi♩⅜№╢≤ ⅎ≡™╕∆⁹ ⌐⁸ ⌐₈

₉⌐⇔≡ ∆╢ ≤⁸ ( )⅜ ∫≡™╢ ─ ╩ ╘

╣┌⁸ ─ ⌐≈⌂⅜╢ ─ ╩ ↄ ╩ ╡ ∆↓≤⅜≢⅝╢⅛╙

╣╕∑╪⁹ 

∕─ ≤ ⅜ ↕╣⁸ ↕╣√≤⇔√╠⁹∕─₈ ─ ₉╩⁸™≈≢╙⁸

≥↓≢╙⁸∞╣⌐≢╙ ╡ ∑∕╣╩ ≢⅝╢≤ ⅎ╠╣╕∆⁹ ≢│Ⱬ

ⱶ≤⇔≡№╠╝╢ ⌐│√╠⅝⁸ ╩ ╘ ⌐│√╠⅝ ⌐ ∟

╕∆⁹ 

╕√⁸ ⌂≥ ⌐ ↕╣√ ─ ≤⇔≡│√╠⅝╕∆⁹

│ ─ ╡ ⇔√ ⁸ ⌐⅔⅔╦╣≡™╕∆⁹∕╣│⁸ ╩│∂╘⁸

№╠╝╢ ⌐⅔™≡⁸╗⇔╤⌂ↄ≡│⌂╠⌂™ ≤⌂∫≡™╕∆⁹ 

∕╣│⁸ ≢ ⇔⁸ √∟─ ╩│∂╘ ⌐ ⌂ ╩ ⅎ

≡™╕∆⁹№╠╝╢ ⌐⁸ ─╙≈ ╕≢╙ ╩ ⅎ≡⇔╕™

╕⇔√⁹ 

 ⇔⅛⇔⁸╕∞ │ ⌐ ™╕∆⁹ ─℮ⅎ⌐ ╡ ≈ ─ ≤⁸

⌐ ⅎ⌂™₈⌂⌐╙─₉⅛─₈│√╠⅝₉⌐ ⌐ ⁸ ⅝⌐ ⅛™

℮ ↓∕⅜⁸↓╣⅛╠─ ⌐ ╢™ ≤⇔≡⁸ ─ ╩ ╡ ⅛

∑╕∆⁹ 

⅜╙≈ ⅜ ⇔⁸ ⅜╕∫√⌂⇔─ ⌐№∫≡≥℮
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∆╣┌™™─⅛? ╕∞ ⅛⌂ ⅎ│№╡╕∑╪⁹ 

√∞⁸ ⌐ ╢╕≢─ ≤ ─ ≤╩ ∆╣┌⁸⌂╪≤⅛ ⅜

ⅎ≡ↄ╢─≢│⌂™≢⇔╞℮⅛? ⌐ ⅛∫≡™╢↓≤│⁸ │ⱪꜝ

☻⁸ │ⱴ▬♫☻─ ╩⅔┘≡™≡⁸ ⌐₈ ₉─ ⌐ ™≡™╢≤™℮

↓≤≢∆⁹ 

 

 ⅜ ╡ ⇔√№╠╝╢ │⁸№╢◄Ⱡꜟ◑כ╩ ⅎ╢↓≤⌐

╟∫≡⁸ ─ ⁸ ⁸ ⌐ ∆╢≤™℮ ╩√≡╕∆≤⁸∕─◄Ⱡ

╡╟⌐₉⅝╠√│₈─⅛₉─╙⌐⌂₈│כ◑ꜟ ⇔√╙─⌐⌂╢≤ ⅎ╢─≢

│⌂™≢⇔╞℮⅛⁹ 

 

)ה )≤│⁸ ─ ╩ ה ה ≤ ↑≡⁸ ⌐╖√≤⅝⁸

─ ⌐ↄ╢ ╩™℮⁹ ╩ ≤∆╢⁹( )╟╡ 

  

 ⌐⅔™≡⁸ ⅜≥ↄ≤⇔≡ ⅛⌂™⁸ ⌐ ∂≡ ╡ ╖∕╣ │

⇔ ∆╢⁹∕╣│₈ = ₉⌐╟╢↓≤⅜ ⅛∫≡™╕∆⁹ 

⇔⅛⇔⁸ ≢⇔⅛ ™≡™⌂™₈ ─ ₉⅜∕─╕╕≢⁸ ≢╙

ⅎ╢≤⇔√⌂╠⁸ ⌐⅔™≡↓╣╒≥─ │⌂™≢⇔╞℮⁹⅛↑⅜ⅎ─

⌂™ ⌐ ⅝╢∆═≡─ ⌐≤∫≡⁸ ⅝╛∆™ ╩≈ↄ╢↓≤⌐⌂╢─≢

│⌂™≢⇔╞℮⅛⁹ 

 

 ™╕│⁸ ₁─ ─ ╙⁸ ⌂ ─ ⌐╖√↕╣≡™╢≤ ╦

╣≡™╕∆⁹≥╪⌂⌐ ⅜ ™≡╙⁸ ∫≡ↄ╢ ─ ⅜ ∆⅞≡№╠

╝╢ ─ ⌐⌂∫≡™╕∆⁹ ⌐ ⇔≡™╢₈ ─ ₉⅜⁸

≤⇔≡ ╣╢↓≤⅜ ╕╣≡™╕∆⁹ 

₈ ─ ₉⅜ ╢≤⅝⁸∕╣│₈ ₉=₈ⱨ◊₉₈☻כ ₉⌐ ⅛™╕∆⁹

≈⌂⅜╡⅜ ╣≡⁸ ( ─ ╩⌂∆ )⌐ ╡╕∆⁹(∕╣

│⁸ ≢ ℮₈ ₉₈◖☻⸗☻₉≢№╢≤ ⅎ≡™╕∆⁹) 

₈ ─ ₉│₈ ₉╩ ⌐⇔╕∆⁹№╠╝╢ │₈ ₉╩ ⇔≡™╢≤™

╦╣≡™╕∆⁹∕─ ⌐ ↑ ╖ ↄⱢ♃ꜝ◐╩₈™─∟₉≤ ⇔╕∆≤

⅛╠ ⌐ ╠╣≡™╢₈⌂⌐╙─₉⅛⌐╟╢₈Ɫ♃ꜝ◐₉⅜ ⇔│

≢⅝╢≤ ⅎ╠╣╕∆⁹ 

 

 ╩ ⌐╕ↄ ≢⁸ ⱪꜝfi◒♩fi─ ⌐╟╢

─ ⅜ ↕╣⁸ ⅜ ≢⅝╢─≢│≤ ╦╣≡™╕∆⅜⁸

↓─ ⌐ ⅜╦™≡⅝╕∆⁹ 

∕─ ≢⁸ ⌐│ ∞↑≢│⌂ↄ⁸№╠╝╢ ⌐╟╢
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≤ ⅜╕∞╕∞ ╖╕∆⁹╕√⁸ ≤ ⌐╟╢ ≤

⁸ ⁸ ⌂≥┼─ ≤⁸ ─ ⌂ↄ⇔≡│ ─ │ ⅎ

≡⅝╕∑╪⁹ 

 

 ⇔⅛⇔⁸ │₈ ─ ₉ ╩ ∆╢↓≤⌐╟∫≡⁸ ─ ≤ ≤

╩ ⇔ ╘⌂⅜╠⁸ ⌐↓╣╠─ ⅜ ≢⅝╢ ⁸ ╙⁸

╙ ⌐ ⌂ ⅜ ≈⅛∫√≤ ⅎ≡™╕∆⁹ 

∕╣│₈ ₉⌐ │√╠⅝╕∆⁹№╠╝╢ ⌐⅔™≡ ≢∆⁹

─ ⌂ ╩ √∑√₈ ₉⅜ ⌐ ↑≡⁸₈ ─ ₉≤⇔≡ ↄ─≢

∆⁹∕╣│ ⌐│√╠ↄ─≢│≤ ⅎ≡™╕∆⁹ 

₈ ₉─⌂⅛≢│ │ ⇔ ┘╢≤ ⅎ╠╣≡⅝╕⇔√⁹ ≢│∕℮≢⇔╞

℮⁹√∞∕╣│ ─ ≢─ ≢│⌂™≢⇔╞℮⅛⁹√∞ ↑≡™╢ ⌐│

ⅎ⌂™₈ ─ ₉╕≢│ ↕╣≡™⌂™⁹ ⌂∞↑≢│⌂™≢⇔╞

℮⅛⁹ 

 

 ⌂ ≤⇔≡ ↑≡™╢≤∆╣┌⁸ ─ ≤₈ ─ ₉≤⇔≡─

─ ⌐╟╢ ─╛╡≤╡⅜ ⌂☻Ⱨכ♪≢ ╦╣≡™╢─≢│≤ ⅎ╠

╣╕∆⁹∕╣ ⁸∕─ ─ ≈ ⅜↕╕ ╦╡∆╢─≢│≤ ⅎ╠╣╢─≢∆⁹

↕╣√⁸₈1 ₉─ ╩ ∆╢⁹ 

₈ ─ ₉│⁸ ∏│ ╩╙∟⁸╕√⁸DNA ⌐│√╠™≡ ╩ ⌐

⇔⁸№╢™│⁸ ─ ⌐│√╠⅝⁸∕╣∙╣─ ⌐ ⇔≡ ⇔≡

⇔╕℮≤ ⅎ╠╣╢─≢∆⁹ 

 

₈ ⅜ ∆╢─│⁸ ┌⅛╡≢│⌂™⁹╦╣╦╣│ ⌐⌂™

╛ ╩ ⇔≡╙⁸∕╣╩ ⇔√╡⁸ ⇔≡ ⌂ ╩ ⇔√

╡∆╢↓≤⅜≢⅝╢⁹↓╣╩ ∫≡™╢─⅜⁸⸗ⱡ○◐◦◕♫כ♀≤™℮ ╩

╗ ≢№╢₉₈₉│₈ ₉48 ╟╡ ⁹ 

  

─ ≢│ ⌐ ╦╣╕∆⁹↓─ ╩╟╡ ⌐⇔⁸ ─ ⌂≥

╩ ∆╣┌⁸ ≤⇔≡ ⌐ ╡ ╕╣╕∆⁹ ≤ ╩ ⌐ ⅎ

╢↓≤⌐⌂╢≤ ⅎ≡™╕∆⁹ 

₈ ─ ₉│⁸№╠╝╢ ⌐ ≢⅝╢─≢∆⁹╙─ ╡─ ⌐⅔™≡⁸

™⅛╟℮⌐╙ ≢⅝ ≤⇔≡ ⅎ╢↓≤⅜≢⅝╕∆⁹ ⌐ ℮ ─

⁸ ╩ ⌐ ∆╢ ⁸ ⌂≥ ─ ─ ⌐⅔

™≡ ─ ≤⌂╡╕∆⁹  

 ─ ⌂≥≢ ─ ╩ ℮ ≢│⁸ √⌂ ⅜℮╕

╣⁸∕╣⅜╕√ ⌐≈⌂⅜╡╕∆⁹⇔⅛⇔⁸↓─₈ ─ ₉─ ≢│
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⌐⌂∫≡™╢ ╩ ∫≡⇔╕™╕∆─≢ ≢∆⁹ 

№╠╝╢ ─ ╩ ∟╕∆⁹∕╣│⁸∆═≡⅜ ─ ⌐ ℮ ≢∆⁹

─ │₈ ₉₈ⱨ◊₈╩≥↓─⧵⁹√⇔≢₉☻כ ₉≤ ┘₈ ₉≤ ┘₈ ₉

≤ ┘╕⇔√⁹ 

 

 ─ √∟│∕─│√╠⅝╩₈ ₉₈ ₉≤ ⇔╕⇔√⁹∕╣ ⁸

≤ │ ⇔╕⇔√⁹ 

⇔⅛⇔⁸ ⅛╠ ⇔√ ⁸ ⌐™√╢ │ ⌐№╡╕⇔√⁹

≢│⌂ↄ ─ ≤≤╙⌐№╡╕⇔√⁹ │ ∞↑⌐ ⅝≡™╢

≢∆⁹ 

  

⌐№∫≡│⁸ ⅜ ╡∞⇔√№╠╝╢ ╩│∂╘⁸ ⁸

⌂≥─ ⌐│√╠⅝⁸ ─ ⌐╙≥⇔╕∆⁹ │╙≤╙≤ ┼≤

™⁸∆═≡≤ ⇔≡™╢─≢∆⅛╠⁹ 

╙⇔∕℮≢№╣┌⁸ ╩│∂╘ ⌐ ╡⌂ↄ⅔ ⌐ ≈↓≤─≢⅝

╢₈⌂⌐╙─₉⅛─₈│√╠⅝₉₈∕─╙─₉≢№╡⁸∞╣≢╙⁸≥↓≢╙⁸ ⅎ

≡⁸ ⌐ ⌐∆╢↓≤⅜ ⌂ ⅜ ≢⅝√─≢│≤⁸ ≤ ─ ⌐

⅔⅔╦╣≡™╕∆⁹ 

 

⌐ →╕⇔√₈◖☻⸗☻₉=₈ ─ ₉⅜⁸◖☻⸗☻( )≤⇔≡ ™≡™╢

─≢│≤™℮ ╩√≡≡ ╩ ╘√™≤ ™╕∆⁹ 

 

⅜ ⇔≡ ⁸₈™─∟₉≤│⁸ ≤│⁸ │≥↓⅛╠⅝≡⁸≥↓⌐╝ↄ─

⅛⁸≤™℮ ─ ╩ ⅝ ⅛∆═ↄ ⌐™√∫≡™╕∆⁹ ™−╪

╙ ⅛╠─ ≢⇔√⁹ 

√∞⁸ ⅛⌂↓≤│₈⌂⌐╙─₉⅛─₈│√╠⅝₉⌐╟╡₈ ─ ─ ⌐

↑№℮₉ ─ ⅜ ─ ⌐ ╘╠╣≡™√↓≤⅜⁸ ─ ⅛╠ ╠⅛

⌐↕╣≡™╕∆⁹ 

 

◖☻⸗☻≤│( ה ∂≡⁸∕╣ ─℮∟⌐ ≤ ╩╙≈ ╕√│

─ ) ≤№╡╕∆⁹₈ ─ ₉│ ─ ─ ⅝∕─╙─⅜⁸↓─◖☻⸗☻⌐

∆╢─≢│⌂™∞╤℮⅛≤ ⅎ╢↓≤⅜≢⅝╢⅛╠≢∆⁹ │ ╩ ™⁸

│ ─ ∞↑№╡⁸ ─ ╡╩ ⇔ ⇔≡™╢ ╕√⁸ ─ ≈

│ 2 ≈№╢⁹ ≈│◄꜠◒♩꜡♬◒☻⁹ ≈│ ─ 2 ≈≢№╢⁹

─ ─ ⅜ ╩ ℮  

 

 ⁸38 ⌐ ⅜ ⇔╕⇔√⁹↓─ │№╠╝╢ ─ ─
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∆╢≤↓╤≢∆⁹∕⇔≡ ─ ⅛╠ ⅜ ⇔╕⇔√⁹∕─⁸

─≤⅝ ⌐ ↑≡™√ ⌐ ╩ ╦∑≡ ─ ⅎ╩ ═╕∆⁹ 

 

 ≢╙ ╠╣≡™╕∆╟℮⌐⁸ ─ ⅜ ₁№╡╕⇔√⁹∕─₈⌂

⌐╙─₉⅛⅜⁸∆═≡╩ ⅛⇔ ╗↓≤─≢⅝√₈ ₉≢⇔√⁹∕↓⌐₈│√╠

⅝₉≤⇔≡─№╠╝╢ (ⱵⱠꜝꜟ)⅜ ⇔╕⇔√⁹ 

╕√⁸↓─ ╙ ╙⁸ⱦ♇◒Ᵽכfi⅛╠ ╕∫≡ ⁸ ≤ ≤ ⁸

≢ ∟ ∟≡™╕⇔√⁹∕⇔≡⁸ │ ─ ╩ ≡™╕⇔√⁹ ─

≤ ─ │ ⇔ↄ⁸ │ⱪꜝ☻⁸ │ⱴ▬♫☻─ ╩⅔┘≡™╕⇔√⁹ 

≈⌡⌐⁸ ⁸ │ ╩ ⇔╕⇔√⁹ⱴ▬♫☻─ │ⱪꜝ☻─ ⌐(╟

╡∕™) (ⱨ◊כ☻)⌐ ™≡™╕∆⁹↓─ ⌐№╢∆═≡─ ⁸ ⁸

│∆═≡─ ⌐ ™≡⁸ √∟─ └≤╡─ ≤⁸ ╩ ∫≡™

╕∆⁹∕⇔≡⁸ ─ ⌐≈≈╕╣≡ ⌐№╢─≢⇔√⁹  

 

╕≢⌐ ⅛∫≡™╢ │ 112 ╕≢≤™╦╣≡™╕∆⁹∕╣│ ─

╩ ⅎ╢≥╪⌂ ╩ ∫≡ ≡╙ ⅜№╡╕⇔√⁹ 

∕℮⇔╕∆≤⁸112 ╕≢─ ⌐⁸™╕─ ≢│ ≢⅝≡™⌂™

ↄ─ ⅜№╢≢№╤℮↓≤│ ≢⅝╢─≢∆⁹ 

↓℮⇔≡ ╕≢⌐ ⌐ ⅛∫≡™╢ ─ ⅝≤⁸∕─ ₈⌂⌐╙─₉⅛

─₈│√╠⅝₉⌐╟╡[™╕№╢]↓≤─ ≤⁸ⱥ♇◒☻ ─╟℮⌐⁸

─ 80 ⅜₈⌂⌐╙─₉⌐ ↄ ∫≡™╢≤™℮ ⅜ ╩ ╘≡™╕∆⁹ 

 

 ─ ≤™ⅎ╢ ⌐ ╩ ⇔╕⇔╞℮⁸ ─ ⌐№╠╝╢ ≤

⌐ ╙ ↑≡™╕⇔√⁹ │╕∞ ⅜⌂™ ─ ≢⇔√⁹ 

∕─≤⅝⁸ │ ≤⇔≡ ↑ ╪≢™╕⇔√⁹╛⅜≡◦▪ⱡⱣ◒♥ꜞ▪⌂≥⌐

╟╡⁸ ⅜ ⌐╙ ⌐╙ ⇔╕⇔√⁹∕╣╕≢ ↑≡™√ ≤≤╙⌐⁸

─ ▬○fi⅜ ⌐ ⇔ ⌐ ⇔╕⇔√⁹  

 

─ ⌐│╙│╛ │ ⌐╦∏⅛(1ꜞ♇♩ꜟ ─ 3◓ꜝⱶ)⇔⅛

↑≡™⌂™─≢∆⁹⇔⅛⇔⁸∕─ 3 ◓ꜝⱶ╩ ≡™╢ ╡≢│ ─ ─ ⌐

⇔⌂™─≢│≤ ⅎ╕∆⁹ 

⌐ ╣⌂™⁸╕√│⁸ ≢⅝⌂™₈⌂⌐╙─⅛₉─₈│√╠⅝₉

⅜ ─ ≢ ⅛╘╠╣√╕╕ ™≡™╢≤⇔√╠⁸↓─₈ ₉│⁸╕

↕⌐ ≤⁸↓─ ╩ ⅛╠ ℮↓≤⅜≢⅝╢≤ ≢⅝╢⅛╠

≢∆⁹ 

↓╣╕≢─₈ ₉│ ⌐ ↑⌂™≤∆╢ ⅎ ⅛╠⁸₈ ≢│ ≢│

№╢⅜ ⌐╟╢⁸ ⅛⅜ ↑≡™╢─≢│? ∕╣╙ ⌐₈ ≤ ₉⅜☿♇
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♩⌐⌂∫≡⁸№╠╝╢ ⌐⁸↓─ ─™√╢≤↓╤≢⁸ ™≡™╢─≢│

⌂™⅛₉≤™℮ ≢∆⁹ ה 1 ⌐ ╡ ↄ⌂╢↓≤⌐╟╡ ⅝╢  

─ ≤⇔≡─₈ ─ ₉⅜₈⌂⌐╙─₉⅛─₈│√╠⅝₉≤☿♇♩⌐⌂∫≡⁸

↓─ ⌐⁸ ⌐⁸∆═≡─ ⌐₈│√╠⅝₉ ↑≡™╢─≢│⌂™⅛

≤ ⅎ╠╣╢─≢∆⁹ 

 

∕⇔≡₈ ₉│ ╩⅔┘⁸ ╩▬fiⱪ♇♩∆╢↓≤⅜≢⅝╕∆⁹ ◄Ⱡꜟ

כ◑ ─Ɫ꜡ꜟ♪ה◘◒☻♩fiהⱣכ │₈ ─ ₉─ ─ ≢₈∆

═≡─ ⌐│∕─ ≢№╢ ⌂ = ─ (ꜝ▬ⱨהⱨ▫כꜟ♪)

⅜№╡⁸∕╣│ ─ ─ ╩⌂⇔≡™√⁹₉≤™℮ ╩√≡╕⇔√⁹ 

 

∕⇔≡⁸ ─╟℮⌐ ↕╣≡™╕∆⁹ √∟─™╢ ⁸ √∟≤

─ ⌐№╢↓─ │⁸₈ ₉≤₈ ₉─ ⌂─≢∆⁹ 

∕╣│ ⌐ ∂√╙─≢│⌂ↄ⁸ ≢╙№╡╕∑╪⁹ │⁸∆═≡─

( ╩⅔┘≡™╢↓≤)─ ≤ ⅝╩ ≢⅝╢₈ ♄ה꜡♩◒꜠◄

▬♫Ⱶ♇◒הⱨ▫כꜟ♪ ₉⌐╟∫≡ ↕╣⁸ ↕╣≡™╢─≢∆⁹ 

 

 ⁸Ɫ꜡ꜟ♪ה◘◒☻♩fiהⱣכ ₐ ─ ₑ╟╡ ⁹ 

₈╦╣╦╣│⁸ ─ ™ ─ ⌐ ⅝≡™╢⁹ ≤⁸ ─ ⅜

⇔⁸ ─ ↄ─ ≢│ ╛ ⁸ ╛ ⅜ ⅎ⌂™⁹∕─℮ⅎ⁸ ─

≤™℮ ⅜≈⅝╕≤≈≡™╢⁹ 

⌐│⁸│√⇔≡ ╛ ⅜№╢─∞╤℮⅛≤ ⌐ ™≈╘╢ ⅜⁸╕

∆╕∆ ↄ⌂∫≡™╢⁹ │ ─ ≢№╡⁸ ≢ ⌂ ─ ─

≈╕╠⌠ ─ ≢ ⌂ ⌐⇔┌╠╣≡™╢ ≢№╤℮⅛? 

⇔⅛⇔⁸ │ ⌐ ∂√─≢│⌂ↄ⁸ ≤ ≤ ─№╢ ⌐ ⅝≡

™╢≤ ∂√™≤ ∫≡™╢⁹ 

⇔⅛⇔⁸ ─ ≤ ─ ⌐ ↕╣≡™╢√╘⌐⁸ ╠⅛─₈ ₉

╛ ⅜⌂™≤ ╙ ∂╠╣⌂ↄ⌂∫≡⇔╕∫√─≢№╢⁹ 

 │₈ ₉≤₈ ₉─ ≢№╢⁹ ─ ╖│⁸₈⅝╦╘≡─╤™₉⁹ 

╦╣╦╣│╖⌂∕─ ≢№╡⁸∕─ ⌐⇔√⅜∫≡™╢⁹∞⅛╠ ─

⌐⇔√⅜™⁸∕─ ⌐ ╦∑╢⇔⅛⌂™⁹ 

∕╣⌐│⁸ ⅜ ≤≈⌂⅜∫≡⅔╡⁸∕─ ⌐⇔√⅜∫≡™╢ ╩

∆╢↓≤⁹╕√⁸ ⅜ ─ ╩ ⅝ ⅛∆∞╤℮↓≤╩ ∆╢↓

≤⌐№╢⁹ 

 

⁸ ⅜≈ↄ∫√ ⅜∞╪∞╪ ╠╣⌂ↄ⌂╡⁸ ↄ─ ⅜ │ ╢√╘⌐

№╢≤ ∫≡™╢─│⁸╙│╛ ─ ╩ ⅎ√╝╝⇔⅝ ∞⁹↓╣⌐
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⇔⁸ │ ╢↓≤⅜≢⅝⌂™⁹ 

─ ⌐∞╣╙ ╠ⅎ⌂™─⅜⁸∕─™™ ≢№╢⁹ ≤⁸™⅛⌐⇔

≡ ⅜∕╣╠╩ ⇔≡⅝√⅛╩ ╣┌ ╢╒≥⁸ ─ ╩ ↑ ╣⁸

≢│№╢⅜⁸ ⅜≈ↄ∫√ ⅜⁸ ≤ ≤™℮ ─ ╩ ⇔≡

™╢↓≤⅜╟ↄ╦⅛╢╟℮⌐⌂╢∞╤℮⁹ 

 

≤│⁸ ⌐ ╩ ⇔√╡⁸ ─ ╩ ⁸ ∆╢↓≤

≢│⌂ↄ⁸ ─ ╩ ⇔≡™╢ ╕√│₈ⱨ◊₉☻כ ╩ ∆

╢↓≤≢№╢⁹ 

∕╣⌐│ ⁸ ⌂ ⅜ ⌐⌂╢⁹∆⌂╦∟⁸ ≤│⁸ ⅜ ≢

⅝╢ ≤ ─ ≢№╢≤™℮↓≤∞⁹ 

│ ≢№╡⁸ ≤ │ ─ ⅜╙√╠⇔√╙─∞≤ ∆╢ ╙ ™⁹

⇔⅛⇔⁸ ─ ⅜™⅛⌐ ⌂ ╩╙≈≤⇔≡╙⁸ ─ ⅝╛ ─ ╩

∆╢₈ ₉ⱨ◊כ☻─ ╕≢ ∆╢≤│⁸≤≡╙ ⅎ⌂™⁹ 

⇔⅛⇔⁸ ─ ⌐ ↑≡ ⌐▪ⱪ꜡⁸┌╣∆♅כ ─ ╩ ⌂℮↓≤

⌂ↄ⁸ ⌐∕╣╩ ╘╢↓≤⌐⌂╢⁹ │⁸ ⌂↓≤╩∆╣┌ ⌐fl▼כꜟ

╩ ↨⇔≡⇔╕℮⅛╠⁸ ╖ ↄ ≠ↄ─⅜ ⌂─∞⁹ 

 

⁸ ─ ⌐│⁸┤√≈─ ─ ╣⅜№∫√⁹└≤≈│⁸ ≤

┬╙─⅜╙∫≤╙┤↕╦⇔™⅜⁸ ≤∆╢◦☻♥ⱶ─ ╩ ∆╢

≢№╢⁹ 

 ╙℮└≤≈─╙─│⁸₈ ₉─ ≤™℮♃▬♩ꜟ─╙≤⌐ ╘╢↓≤⅜≢⅝

╟℮⁹∕╣│⁸ ∕─╙── ╟╡╙⁸ ≤ ─ ⌐╗⇔╤ ∆╢

↓≤⌂─∞⁹ ≤ ≤─ ╩ ∆╢↓≤⅜⁸ ─ ╩ ╘╢↓≤⌐

╠⌠ ╩№→╢↓≤⌐⌂╢⁹ 

 

▪ꜞ☻♩♥꜠☻│⁸♪fi◓ꜞ⅜ ∆╣┌≥℮⇔≡◌◦─ ─╙─⌐⌂╠⌂

™─⅛⁸▬♅☺◒⌐⌂∫≡│⌂−™↑⌂™─⅛⁸≤ ⅎ√⁹™™⅛ⅎ╣┌⁸♪fi

◓ꜞ─ ─ ⅔╟┘ ╩◖fi♩꜡⁸⇔ꜟכ ⌐◌◦─ Ί ≢│⌂ↄ≡

Ί⌐ →╢₈ ₉ⱨ◊כ☻≤│™∫√™ ⅛≤™℮↓≤≢№╢⁹ 

 

₈│∂╕╡─⅔╦╡₉ ™ ─ ⁸ ↄ─ ╙№∫√⅜⁸∕╣│⅛ⅎ∫≡

─ ↕╩ ∆╙─⌐⌂∫√⁹ ─fl□▬◐fi◓√∟╙∕℮≢№∫√╟

℮⌐⁸ ™ ─ ≡⌐ ▪ⱷꜞ◌╩ ⇔√ ∟│™⅛┌⅛╡∞∫√≢№╤

℮⅛⁹ 

≤│⁸√∞└≤≈─ ╖⁸ ⌐ ∆╢↓≤≢№╢⁹ ─ √∟

⅜ ⌐≈™≡⁸╟╡ ⌂ ╩ ╢↓≤⅜≢⅝√⌂╠⁸ ╠│ ─╖
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⌂╠∏⁸№╠╝╢ ─ ─ ≤ ⁸⅔╟┘ ≤ ─ ≤─ ⌂

≥⌐≈™≡ ╩ ╘╢↓≤⅜≢⅝╢≢№╤℮⁹ 

╙ ╙↕╢↓≤⌂⅜╠⁸≤╡╙⌂⅔↕∏╦╣╦╣ ─↓≤╩╟ↄ

╢↓≤⌐≈⌂⅜╢─≢№╢⁹╟℮∆╢⌐╦╣╦╣│⁸ ≤ ─ √╣√

⌐ ↕╣√ ─ ─⅔⅛→≢ ⇔≡™╢≤™℮↓≤≢№╢⁹₉( ) 

 

∕↓≢₈ ₉─ ⌐ ↕╣√─⅜₈ ─ ₉≢⇔√⁹∕

─ ≈⅜ ₈LFT₉ꜝ▬ⱨהⱨ▫⁹∆≢כ♃☻♥ה♪ꜟכ↓─ ╩

™⁸№╠╝╢◄Ⱡꜟ◑כ─ ⌐ ⇔≡™╕∆⁹ 

∆═≡─ │₈ ₉⅛╠ ⅛╡╕⇔√⁹ =H 0≤™℮ ⅜ ╕∫≡≢⅝≡™

╢≤™℮ ⌐╟╢ ⅛╠ ┘ ⇔⁸₈ ₉╩ ≤⇔≡₈│√╠⅛∑₉≡

™╢₈⌂⌐╙─₉⅛⌐ ╩№≡⁸ ≤⇔≡ ⅎ≡™╢↓≤╩ ═≡╖╕∆⁹ 

  

 ⌐ ∆╢ ╩ ™√─⅜⁸a ≤ ─ ₑ ה

─ ₈ה ─ ⅜ ⅝№⅛∆ ─ ₉  ≢⇔√⁹ 

™⌐⇔≡ ─○Ɑ꜠⁸≡⇔≥כ♃כ ⁸LFT(ꜝ▬ⱨⱨ▫כꜟ♪

)─ ╩ ™⁸ ◄Ⱡꜟ◑כ─ ⌐ ⇔≡⅝╕⇔√⁹⇔

⅛⇔⁸↓↓≢╙ ≢ ≤⅛₈ ₉│ ≢⁸ ⌐│ ↄ ┘╙

⇔⌂™ ≢⇔√⁹ 

─ ≤⇔≡⁸ √∟ ╩ ╘⁸↓─ ─∆═≡─ │ ─

╩ ∫≡™≡⁸ ╩ ∫≡™╢≤ ⅎ╠╣╕∆⁹√≤ⅎ┌⁸ ─

╩ ⌐≤∫≡ ╕∆≤⁸╕∏ = = = = ≤⌂╡╕∆⅜⁸ 

│∕─ ─╕╦╡╩ ⅜◓ꜟ◓ꜟ≤ ∫≡⅔╡⁸∕─ ╛ ⌐╟╡∕╣∙

╣ ─ ╩ ⇔╕∆⁹ 

∕╣╠⅜ ⁸ ⁸ ≤⇔≡ ╩ ⇔≡™↑┌⁸╕√∕╣∙╣

─ ≤⌂∫≡™ↄ─≢∆⁹↓─ ⌂ ─ ╩⁸ ≤⇔≡

∆╢ ⅜₈ ₉≢∆⁹ 

 

LFT ⌐╟╡ ↕╣√ ( ─ ≈ )│⁸ ⁸ ─

╩∕─ ≢⁸ ⇔≡ ╠∑≡ↄ╣╕∆⁹™╕⁸ ─ ה

─ │⁸ ( ─ ≈ ╩ ⇔≡™╢)─ ≤⇔≡№

╠╦↕╣╕∆⁹ 

 

ₐ ─ ─ ₑ─ Ɫ꜡ꜟ♪ה◘◒☻♩fiהⱣכ│ 1973 ╕≢─ 40

⁸ ⇔≡ ─ ─ ≤ ─ ╩ ℮⁹90 ─ ╩ ⁹ (  

  ) 

( ₐ ─ ─ ₑ╟╡ ) 
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₈↓─₈ ₉ꜝ▬ⱨהⱨ▫⁸│♪ꜟכ╒≤╪≥ ∂╠╣⌂™╒≥ ⌂╙─

≢│№╢⅜⁸ ─ ≢ ╠╣≡™╢⁸╙∫≤◦fiⱪꜟ⌂ ≤ ─ ╩

∟⁸ ∂ ⌐⇔√⅜∫≡™╢⁹ 

│ ⌐ ∂√─≢│⌂ↄ⁸ ≤ ≤ ─№╢ ⌐ ⅝≡™╢≤

∂√™≤ ∫≡™╢⁹⇔⅛⇔⁸ ─ ≤ ─ ⌐ ↕╣≡™╢√╘⌐⁸

╠⅛─₈ ₉ ╛ ⅜⌂™≤⁸⌂╪≤╙ ∂╠╣⌂ↄ⌂∫≡⇔╕∫√

─≢№╢⁹ 

─ ⅔╟┘ ⌐⅔↑╢ ≠↑⌐≈™≡⁸╕∫√ↄ ⇔™▪ⱪ꜡כ♅⅜

⌐⌂∫√⁹≤™℮─│ ⁸™╛⁸№╠╝╢ ⅜⁸ ⌐ ⇔⁸ ⌐

∆↓≤╙≢⅝╢₈ ─(♪ꜟ▫ⱨה◒♇Ⱶ♫▬♄ה꜡♩◒꜠◄)₉ ≤ ─

╙≤⌐№╢↓≤╩⁸↓╣╠─ ⅜ ╠⅛⌐⇔√⅛╠≢№╢⁹ 

⌂ ─╟℮⌐ ╙ ─ ─ ≢№╡⁸ ─ ⌂ ─

╩ ↑╢⁹∕⇔≡⁸ ≤™℮ ─ ⁸ ⌂ ─╟℮⌐ ≤

╩ ℮ ╩╙∫≡™╢↓≤╙╦⅛∫√⁹ 

 ≤ │ ≤│ ╣⌂™╙─≢№╡⁸∕↓⌐│ ⅜№╢↓≤╩

⇔≡™╢⁹∞⅛╠⁸ │ ⅜ ─ ≢│⌂™≤™℮

⌂─≢№╢⁹ 

∕╣≥↓╤⅛⁸ │ ─ ─ ≢№╡⁸∕─ ⌂ ╩╙≈ ─ ⌐

╖ ╕╣⁸∕─ ─ ⌐ ↕╣⁸ ≤ ╩ ∂ↄ∆╢ ⌂─≢№

╢⁹ 

 │⁸ ⌐⅔↑╢⁸№╢ ─ ≢№╢⁹∕╣│ ™⁸ ⌂ ≢№

╡⁸ ─ ↄ─ ⅜ ⇔≡™╢ ⌐ ⇔≡⁸ ⅛╠╟℮╛ↄ⌐⇔≡

√ ⅎ⌂─≢№╢⁹₉( ) 

  

│⁸ ⌐╙ ○Ɑ꜠כ♃כ─ ≤⇔≡⁸ ─ ⌐™√↓≤≢⁸

≤⅛ ⅜≤≡╙ ⌐ ╠╣≡™╢↓≤⌐⁸™╕─ ─꜠ⱬꜟ≢⅔⅔

╕⅛⌂ ≢ ╖ ╗↓≤⅜≢⅝√ ┘│ ≢⇔√⁹ 

─ ⌐₈ ₉₈ ≤│⁸ ╩ ⅎ√ ⅛╠ ⅎ ⌂ↄ ╖ ↕╣╢

(ⱨ◊♩fi)─ ≢№╡⁸ ─ ⌐╟∫≡ ↕╣╢∕─

⅜ ≢№╢₉⁹₈ ≤│ ⅛?₉⅛╠↓─ │ ╕╢─≢∆⁹ 

∕⇔≡↓─ ─ ╦╡⌐⁸₈╖⌂↕╪─ │⁸↓─ ⌐╙ ∆╢⁸ ≥

⅔╡ ╡ ↄ ⅜ ≢╢⁸╕┌╝™┌⅛╡─◦fiⱨ◊♬כ⌐╒⅛⌂╠⌂

™≤™℮↓≤╩₉⁹≢ ┌╣≡™╢─≢∆⁹ 

 

⅔╟∕ ⁸ ─ ₁⌐№∫√≤⅝⁸ ⌐ ™╕⇔√⁹

╕╣≡ ╘≡─ ╩ ∆╢↓≤⌐⌂╡╕⇔√⁹∕╣│₈ ≤│₉₈™─∟≤

│₉₈ ₉≤│ ⅛─ ≢⇔√⁹∕╣│₈ ╩ ╣╢₉↓≤≢⇔√⁹ 
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12 Ɑכ☺⌐ ⇔╕∆⅜⁸ ─ ⅎ╩ ⅛╡╛∆ↄ ⅛╣√⁸

─ ⌐⁸₈ ≤│⁸♀꜡╩ ∆╢╙─≢│№╡╕∑╪⁹₉ 

≢≤╠ⅎ╢↓≤─≢⅝╢╙─⁸╕√│⁸ ─ ≢ ⅛╘╠╣╢╟℮⌂⁸

│⌂™≤™℮↓≤≢⁸ ∆╢↓≤⅜ ⇔™₈⌂⌐╙─₉⅛─₈│√╠⅝₉

⅜№╢≤™℮↓≤≢∆⁹₉ 

₈╕√⁸∆═≡─╙─↔≤⅜⁸⅛↑⅜ⅎ─⌂™╙─≢№╡⌂⅜╠⁸ ⁸ ⌐

⇔ ⌂╕╕≢ ⇔≡™╕∆⁹⇔√⅜∫≡⁸↓╣⅜₈╦╣₉∞≤ ≢⅝

╢╟℮⌂ ⇔√ │№╡╕∑╪⁹₉ 

₈ ╩ ∆╣┌⁸ ⁸ ⁸ ∆╢╙─⅜∕─╕╕ ⌐ ┘

∫≡™╕∆⁹⇔⅛╙⁸ ╩ →╣┌ │∕─ ⌐⅛ↄ╣⁸ ™⌐ ≤⌂╠

∏⌐ ⇔╕∆⁹₉ 

₈≈╕╡⁸↓─ │⁸ ─↓≤⅜ ⌐ ╡ ∟⁸ ⅜∕─╕╕ ≤

™℮ ≢ ⌐ ⇔⌂⅜╠ ⇔≡™╕∆⁹₉( ) 

  

9 Ɑכ☺⌐ ⅝╕⇔√⅜⁸₈ ⌐№╢╙─│ ה╡№╙⌐ ⌐№╢╙─│ ⌐╙№

╢₉◄ⱷꜝꜟ♪ה♃Ⱪ꜠♇♩⁸⅔╟∕ ₈♩♇꜠◒כ◦ה◙⁹ ⌂

╢ ₉─ ╩ ∫≡™╢ ≢∆⁹ 

 

 ╙ ╙ ⌐ ∆─│₈⌂⌐╙─₉⅛─₈│√╠⅝₉⌐ ≠ↄ↓≤⌂

─∞≤⁸ ⌐ ↑ ╘↨╢╩ⅎ╕∑╪⁹∕─ ≢ ╩╙≤⌐╙≥⇔≡ ⌐

╡√™≤⅔╙™╕∆⁹ 

 

 ₈▪♩ⱶ₉≤™℮─│ ─↓≤≢⁸∕╙∕╙│◑ꜞ◦ꜗ ─ ♦⸗◒

ꜞ♩☻⅜⁸ │ ⌐ ⅎ⌂™╒≥⌐ ↕⌂▪♩ⱶ⅜ ╕∫≡≢⅝≡™╢≤™∫

√↓≤⌐ ╕╡╕∆⁹ 

 

™╕≢│⁸ │ ⁸№╢™│ ⅜™ↄ≈⅛ ╕∫≡≢⅝√ ⅛╠ ╠╣

≡™╢↓≤⅜╦⅛∫≡™╕∆⁹ 

 

 │⁸H2ʐ≤™℮ ⅜ ╕∫≡≢⅝≡™╢≤ ™╕⇔√⁹↓─ │⁸

≈⌐ ≈⅜ ⇔√╙─≤™℮ ≢∆⁹ ⌐│≥℮⌂∫≡™

╢─≢⇔╞℮⅛⁹ 

 

 ≤ ⅜ ⌐⌂╠╪≢ ╩≈⌂™≢™╢─≢│⌂ↄ⁸

─ ⅛╠ 104⁸5 ™√ ─ ≤ ⌐⁸∕╣∙╣ ⅜≈™≡™╕∆⁹ 

─☻►ⱴכ◐♇Ⱶ─כ♬☼▫♦≤℮╞∟ ⅛╠ ─ ─◦ꜟ◄♇♩─╟℮⌂
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≢∆⁹ 

™ ─ ⅜ ⁸ ≈─ ─ ⅜ ⌐№√╡╕∆⁹↓─╟℮⌐

™ↄ≈⅛─ ⅜ ⇔≡≢⅝≡™╢─⅜ ≢∆⁹ √∟─ ─ ╡⌐№╢

│∆═≡ ╛ ≢≢⅝≡™╕∆⁹ 

⇔⅛⇔⁸┤≈℮─ ╩ ∫≡╙⁸ ─ ╩ ∫≡╙╕∞╕∞

ⅎ╕∑╪⁹ ─ ♩fiⱠꜟ ╩ ∟ ⇔≡⅝≡⁸╛∫≤ ↕╣√

╩ ╢↓≤⅜≢⅝╢≤™℮─⅜ ≢∆⁹⇔⅛⇔⁸ ⌐ ⅎ⌂™╙─⅜⁸⌂−

№╢≤™ⅎ╢─≢⇔╞℮⅛? 

 

 │⁸ ⌐ ∫≡⅛╠─ │⁸ ⌐ ⅎ⌂™╒≥ ↕™ ╛⁸

⌐ ⅎ╢ ⁸│╢⅛⌐ ⅝⌂ ─↓≤╩№≈⅛∫≡™╕∆⁹ √∟─

─ ₁╕≢ √⇔≡™╢≤™℮ ╙ ⌐│╖ⅎ╕∑╪⇔⁸ ╙∞╣

⅛⅜ ⇔√↓≤⅜№╢╦↑≢│№╡╕∑╪⁹ 

 ⌐ ╢↓≤⅜≢⅝⌂ↄ≡╙⁸№╢≤ ⅎ╢↓≤⌐╟∫≡ ─ ⅜

⅝ ⅛∑╢⌂╠┌⁸∕─╟℮⌐╖⌂⇔≡╟™─≢∆⁹ ╛ ╙ ∂↓≤≢∆⁹

№╢≤ ⅎ╣┌⁸ √∟─ ─╕╦╡─ ⅜ ∑╢ ─∆═≡⅜ ≢⅝╢

╟℮⌐⌂╢─≢∆⁹ 

 

 ─ ≢╙⁸ ∫╔─ ─ ⌐╔≈╪≤ ⅛╣√ ╩ ╡ ↄ╟

℮⌐⁸ ↕⌂ ─╟℮⌂╙─⅜ ⇔≡™╢─⅜ ⅎ╕∆⁹↓╣⅜ ≢∆⁹∟

╞℮≥⁸◓ꜝfi♪─ ╩≢√╠╘⌐ ┘ ╡⁸∕╣≢™≡ ⌐ ⅝ ∑╠╣≡

╕∫≡™╢ √∟≤ ∂≢∆⁹ 

⁸ │ ─ ─ ∫╔─ ─ ╩≢√╠╘⌐ ┘ ╡⁸∕╣≢™≡ ∟

→ ─╟℮⌂⅝╣™⌂ ╩ ⅝∞∆╟℮⌐ ╕∫≡™╢─≢∆⁹ 

 

 ≢│⁸ ─≢√╠╘⌂ ╩₈ ╝╠⅞₉≤ ┘⁸ ─ ⌐

⅜ ↄ⅝╣™⌂ ╩₈ ₉≤⅛⁸₈ ₉≤╟╪≢™╕∆⁹

─ │⁸ ╝╠⅞≤ ⌐ ↕╣√⁸₈ ─ ₉⌂─≢∆⁹ 

 

 │ⱪꜝ☻─ ╩ ∫≡™≡⁸ ™◓ꜝfi♪─ ╩ ∆╢ ⌐№√╢

│ⱴ▬♫☻─ ╩╙∫≡™╕∆⁹ⱪꜝ☻─ ≤ⱴ▬♫☻─ │ ™⌐

⅝ ℮√╘⌐⁸ │ ─╒℮⌐ ∫≡™↓℮≤⇔╕∆⁹ 

∕⇔≡⁸ ≈─ ≤⇔≡│⁸ ─ⱪꜝ☻─ ≤ ─ⱴ▬♫☻─ ⅜

∟╞℮≥ ∟ ⇔№℮√╘⁸ ⌐⌂╡╕∆⁹ √∟⅜ ⅝≡™╢↓─ ─

⌐№╢ │⁸≥╣╙╖⌂ ─ⱪꜝ☻─ ─ ╩ ⌐⇔≡™╕∆⁹ 

 

 ⱪꜝ☻─ ⅜™∟┌╪ ⌂™─⅜ ─ ≢∆⁹↓─ ─
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ⱪꜝ☻ ─ ╩ 1 ≤⇔≡ ∫√⁸™╤™╤⌂ ─ⱪꜝ☻ ─ │⁸

⅔╙⇔╤™↓≤⌐ ╩╣↓⁹∆╕╡⌂≥הההה1⁸2⁸3⁸ ≤ ╪≢™╕∆⁹ 

 

 ─ ⌐│⁸ⱴ▬♫☻─ ╩ ∫√ ⅜⁸ ─ⱪꜝ☻─ ≤ ∟

⇔ ℮─⌐ ⌂ ∞↑ ┘ ∫≡™╕∆⁹ ─ ⌐│ │ 1 Ⱬ

ꜞ►ⱶ ≢│ │ 2 ⁸╕√ꜞ♅►ⱶ ≢│ 3 ≢∆⁹ 

 

 ∟╞℮≥ ─ ∞↑─ ⅜⁸ ╩ ⅝⌐∆╢╟℮⌐ ∫╔─

╩ ⇔≡™╢⁹↓╣⅜ ─ ⌂─≢∆⁹ 

 

 ⅜ ≈ ┘≈™√╙─⅜ ≢⁸H2≤™℮ ≢ ↕╣╕∆⁹

≢ ∫√╟℮⌐⁸ ⌐ ╘√●ꜝ☻ ⌐ ≢ ╘╠╣√ ─

─ ≢│⁸ ⅜╙─∆↔™ ™≢ ┘ ∫≡™╢─≢∆⁹ 

 

 │ ╩ ⅝⌐⇔≡ ≈─ ⅜ ┘ ∫≡™╢╙─≢⇔√⁹╙

⇔ ≈─ ⅜ ≠⅝⁸ ⅜∕╣∙╣─ ─╕╦╡⌐ ↄ ≢

№╢ ─ ⅜ ⌂∫√≤⇔√╠≥℮⌂╢≢⇔╞℮⁹ 

 

 ╩╟ↄ ╢≤⁸ ≈─ ─ ╩ ⅝⌐∆╢╟℮⌐⇔≡

⅜ ™≡™╢ ─ ⅜ ⌂∫≡™╕∆⁹⇔⅛╙⁸ │∕─ ⌂∫≡

™╢ ╩ ∫≡⁸ ─ ─╒℮⌐ ∫√╡╙⇔≡™╕∆⁹ 

 

 ≈─ ⅜ ─ ─ ╩№╕╡⌐ ⌐ ⅝ ⇔≡™╢√╘⁸

─ ⌂∫√ ⌐ ╩╖≈↑╢↓≤⅜™∟┌╪ ™╟℮≢∆⁹

⅜ ⌂∫≡⇔╕∫√╠⁸ │ ─ ─ ╩ ⅝ ∆╢╟℮⌐⌂╡⁸ 

∕─ │⁸∏∫≤∕℮⌂∫≡⇔╕℮─≢∆⁹ 

 

 ◄Ⱡꜟ◑⁸│כ ⌂ ≢⁸ ╩⇔≡ ─ ⌐ ⅝⅛↑╢ ─

╩ ⇔≡™╕∆⁹ 

 

╛ ⁸∕╣⌐ ╙ ╙⁸№╠╝╢ │⁸∕─ ⅜∕↓⌐№╢∞

↑≢ ∫≡™╢ ◄Ⱡꜟ◑⁸≥כ∕─ ⅜ ⇔≡™╢≤⅝∞↑ ∫≡™╢

◄Ⱡꜟ◑כ╩ ⅎ ╦∑√ ⅝↕─◄Ⱡꜟ◑כ╩ ∫≡™╕∆⁹ 

 

 ⅜ ⌂∫≡ ⅜ ─ ─╕╦╡╩ ┘ ╢╟℮⌐⌂∫√

╠ ⁸∕╣╩╙≤─╟℮⌐ ╡ ⇔≡ ₁─ ⌐ ⇔≡╛╢√╘⌐│⁸◄Ⱡ

╩כ◑ꜟ ⅎ≡╛╠⌂ↄ≡│⌂╠⌂™─≢∆⁹ 
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∕─╕╕⌐⇔≡⅔↑┌⁸∏∫≤ ┘≈™√╕╕⌐⌂╡╕∆⁹↓╣⅜⁸ ⅜≢⅝

╢⅛╠ↄ╡⌂─≢∆⁹╙∟╤╪ ⌐ ∫√╦↑≢│⌂ↄ⁸╒≤╪≥─

│↓℮╛∫≡™ↄ≈⅛─ ⅜ ⇔≡≢⅝≡™╢─≢∆⁹ 

 

─⁸ │ ⅜ ≢⁸0≤™℮ ≢№╠╦↕╣╕∆⁹ │

─ ─ ─ ⅝↕─ⱪꜝ☻─ ╩ ∫≡™≡⁸∕─╕╦╡╩ ⅝⌐

∆╢ ─ ╙ ≢∆⁹∕─√╘⁸ ╟╡╙⅛⌂╡ ⅝⌂ ⌐⌂∫≡

™╕∆⁹ 

 

╩Ᵽ꜠כⱲכ◖─ꜟכ♩─ ⅜╡⌐√≤ⅎ╣┌⁸ ◓כ◌♇◘│

ꜝfi♪ↄ╠™─ ⅜╡⌐⌂╡╕∆⁹ ≈─ ⌐ ≈─ ⅜ ⇔≡

≢⅝√ ⅜⁸ ─ ≢∆⁹ 

 

─ ⅜Ⱶ♇◐כ─ ─╟℮⌂™┘≈⌂ ╩⇔≡™╢⅛╠↓∕⁸↓─ ≢

│ 100 ⌐⌂╢╕≢ ∑∏⁸ ⅝ ╩№√√⅛ↄ ╪≢ↄ╣╢─≢∆⁹

≤≡╙ ⌂↓≤≢∆⁹ 

 

∞↑─≤⅝⌐│⁸ ⅜ ≢⁸ √╠⌂™≢™╢√╘⁸∆═

≡─ⱪꜝ☻─ ≤ⱴ▬♫☻─ ⅜ ⌐ ∟ ⇔№∫≡ ⌐⌂∫≡™╕⇔

√⁹⇔⅛⇔⁸ ≤ ⇔√√╘⌐ ⅜ ╢╟℮⌐⌂╢≤⁸∕℮│™⅝╕

∑╪⁹ 

 

ⱴ▬♫☻─ ⅜ ⌂ↄ⌂∫√ ⌐│⁸ⱪꜝ☻─ ⅜ ╣≡ↄ╢─≢∆⁹ 

∕─√╘⁸Ⱶ♇◐כ─ ⁸ ─ │ ⅜≈™≡™╢ ─ ─ ⅜ⱴ▬

♫☻─ ⁸ ─⌂™ ─ ⅜ⱪꜝ☻─ ╩ ≈╟℮⌐⌂╡╕∆⁹ 

 

 ↓─╟℮⌐ⱪꜝ☻─ ≤ⱴ▬♫☻─ ⅜╦∏⅛∞↑ ╣≡ ↕╣≡™╢

╩ ≤ ┘╕∆⁹Ⱶ♇◐כ─ ⁸ ─ │ ⌐≢⅝√

⌂─≢∆⁹ 

 

 ─ │ ─≥╪⌂ ╟╡╙ ⅝™─≢∆⁹∕─√╘⁸ ⅜◖♇ⱪ─

╟╡ ⌐ ╡ ⅜∫≡™≡╙↓╓╣╕∑╪⁹ 

 

 ─ ≤│⁸ ─ ⌐№╢ ⅜ ™⌐ ⅝ ℮ ─↓≤≢

∆⁹ ─ ⌐│⁸ ─ ⅜ ⌐⌂∫≡™╕∆⁹∕─√╘⁸ ─

⅜ↄ∫≈⅝ ⅔℮≤⇔≡⁸ ™⌐ ↄ ⅝ ℮─≢∆⁹↓╣│⁸

≢№╢ ⅜ↄ∫≈⅝ ℮─≤ ∂≢∆⁹ 
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≥╙─ ╟ↄ ┘╕⇔√⅜⁸ⱪꜝ☻♅♇◒─ ⅝╩ ⌐│↕╪≢╟ↄ↓∆∫

≡⅛╠ ─ ⌐ ≠↑╢≤≥℮⌂∫√≢⇔╞℮⁹ ⅝⌐ ™ ∑╠╣╢╟℮

⌐ ─ ⅜ ∟╕⇔√⁹ 

 

↓╪≥│⁸ ─ ⅛╠ ╩ ↄ ╣ ⇔≡⅔™≡⁸∕─ ⌐╟ↄ↓∆∫√

⅝╩ ≠↑≡╖≡ↄ∞↕™⁹ ↄ ╣ ⇔≡™╢ ─ ⅜⁸╕╢≢ ⅝ ─╟

℮⌐ⱪꜝ☻♅♇◒─ ⅝─╒℮⌐ ∫≡⅝╕∆⁹ 

 

↓╣╙⁸ ─ ⅜ ⌐⌂∫≡™╢⅛╠≢∆⁹ ⌐│↕╪≢↓∆╢≤⁸

ⱪꜝ☻♅♇◒─ ⅝─ ⌐│ⱪꜝ☻─ ⅜⁸ ─ ⌐│ⱴ▬♫☻─

⅜√ↄ↕╪√╕╡╕∆⁹ 

 

↓╣⅜ ≢∆⁹ ─ ─ⱪꜝ☻≤ⱴ▬♫☻╩№╦∑╢≤⁸∟╞℮≥ ∟

⇔№∫≡ ⌐⌂╡╕∆⅜⁸ ∞↑⌐ ≠ↄ≤⁸≥∟╠⅛─ ─ ⅜ ↄ

≡⅝╕∆⁹ 

 

─ ⅛╠ ↄ√╣ ∟≡™╢ ≢│⁸ ⌐⌂∫√ ⌐ ⅎ⌂™╒

≥ ↕⌂Ⱶ♇◐כ─ ⁸ ─ ⅜√ↄ↕╪ ∟≡™╢─≢∆⁹∕─∆← ↄ⌐

ⱴ▬♫☻─ ╩√ↄ↕╪√╘√ ⅝─ ⅜№╣┌⁸ⱪꜝ☻─ ╩ ≈Ⱶ♇

─כ◐ ─ ⅜╕∏⁸ ⌐ ⅝ ↑╠╣╕∆⁹ 

 

№≤│ ⅜√ↄ↕╪ ≈⌂⅞⌐⌂╢╟℮⌐ ∫ ╠╣⁸ ⅝─╒℮

⌐ ∫≡™ↄ─≢∆⁹ 

 

₈ ─ ─ ⌐ ↑№℮₉₈⌂⌐╙─₉⅛─₈│√╠⅝₉₈™─∟₉─ ⅜

─ ╕╡≢№╡⁸∕╣∙╣─ │⁸∕─ ⅜ ∫≡™╢ ─ ≢∕─

⁸∆⌂╦∟ ≤⇔≡─ ⅜ ╕╢─≢∆⁹∕⇔≡⁸╛⅜≡ ⌐

⅜ ╕╣⁸ ─ │ ─ ⌐ ╘╠╣≡™╕⇔√⁹ 

 

∕⇔≡⁸ ─ │ (ⱵⱠꜝꜟ)≢⇔√⁹ ─ ─ ⌐₈ ⌐№╢

╙─│ ⌐№╡⁸ ⌐№╢╙─│ ⌐№╢₉≤ ⇔≡™╕∆⁹ 

  

─ ≤⁸ ⌐₈ ₉⅜≥╪⌂⌐ ⌂ ╩ ∂√─⅛⁹∕⇔≡ │≥

↓≢ ╕╣√─≢⇔╞℮⅛⁹ 

 

↓↓⌐ₐ ─ ה ╦╡⌂⅝ ₑⱢ꜡ꜟ♪ה◘◒☻☻♩fiהⱣכ  



32 

 

 ╟╡ ⇔╕∆⁹ 

│⁸ ⌐⌂∫≡™⌂™≤⅝│⁸ ╕√│ ─ ▬○fi⌐⌂╢─⅜ ≢

№╢⁹ ─ ─ │ ↕ↄ⁸ ⅛╣√ ⌐╟∫≡ ⌐⌂∫√╡ ⌐

⌂∫√╡∆╢⅜⁸↓─≤⅝ ╩ ⇔√╡ ↑≤∫√╡∆╢⁹ 

 

↓─◘▬◒ꜟ₈ ─ ₉│ ⌐ↄ╡ ∆↓≤⅜≢⅝╢─≢⁸ ╛ ⌂≥

⌐ ⌂ ─ ↑ ⇔⌐ ↕╣≡™╢⁹↓─╟℮⌂ ─╟™ │╒

⅛⌐№╕╡⌂™⁹ 

 

ₐ╦╣╦╣│╖⌂⁸ ─ ╩ ⇔≡⅔╡⁸⇔√⅜∫≡ ∂ ≤™℮ ≢╗∆

┌╣≡™╢⁹∞╣╙ ─ ⁸№╢™│└≤╡└≤╡─ ─ ≤ ≢™╢

↓≤│≢⅝⌂™─∞⁹ 

 ↕╠⌐⁸╦╣╦╣│ ≤ ⌐╟∫≡ ╩ ⅎ╠╣√ ⌂♦◙▬fi

─ ≢№╢⁹ ⌐╙╦√∫≡ ─ ╩╝∫ↄ╡≤ ↕∑≡⅝√─

╙⁸↓─♦◙▬fi≢№╢⁹ 

 √∫√ ─ⱦ♇◒Ᵽכfi⌐╟∫≡≈ↄ╠╣√≤ ⅎ╢─⌐│⁸≥℮╙ ⅜

№╢⁹╗⇔╤⁸™╕∞ ⌐№╢≤ ⅎ╢╒℮⅜ ⌂─≢│⌂™⅛⁹ 

 ─ │⅝╦╘≡╝∫ↄ╡≤⇔√╙─≢⁸ ⌐⇔≡╦╣╦╣─ ╗

⌐ ╗╟℮⌂╙─≢│⌂™⁹ 

 №⌂√╛╦√⇔╙⁸↓─ ─ ─ ╣╩ ⅎ╢↓≤│≢⅝⌂™⁹ ─

⁸№╢™│ ─ ⅝ ≢↕ⅎ╙⁸ ─╦╣╦╣⌐│ ╩ ⅎ≡™╢⁹ 

√∞™ⅎ╢─│⁸ ⅜ ⌐⅔╟┘⁸⇔⅛╙ ≢│⌂ↄ √╢ ╩

╙∫≡⅔╡⁸∕↓⌐│ ⅜ ∏№╢│∏∞≤™℮↓≤≢№╢⁹ 

 ⅜ ─ ─⁸№╢ ╩╙∫√ⱪ꜡☿☻─ ≢№╢≤™℮↓≤│⁸

∕╣∞↑ ─ ⌐ ╩╙√∑╢╙─≢╙№╢⁹ 

↓─ ─₈ ₉│⁸∟╞℮≥ ⅜ ⅛╠ ╪≢™ↄ╟℮⌐⁸

╩ ╡ ⇔⌂⅜╠⁸ ─ ≤ ≤─ ╩ ∆╢≤™℮ ╩ ∫≡™

╢─≢│⌂™⅛≤ ⅎ√╡╙∆╢⁹ 

╙⇔╙∕℮∞≤∆╢≤⁸↓─ ⌐ ⌂ ⌂≥⌂™↓≤⌐⌂╢⁹╦╣╦╣╙⁸

∕⇔≡ ╙⁸ ⌂─∞⅛╠⁹ 

─ ⅜⁸∕⇔≡ ─ ⅜⁸ ⌐╟╡⁸№╢™│ ╛ ⌐╟

╡⁸↕╕↨╕⌐ ⇔≡™╢ ╩ ⅎ╢≤⁸╛│╡∕℮∞≤─ ╩ ↄ∆╢⁹ 

╙⁸∕⇔≡ ╙⁸ ⌂ↄ ╩ ↑⁸╟╡╟⅝ ╩ ⇔≡™╢≤ ⅎ

╢↓≤│⁸◄◐◘▬♥▫fi◓≢↕ⅎ№╢⁹∕⇔≡⁸ ─ ⌐ ─ ⅎ⅜

⇔⌂™↓≤╙⁸ ⌐≤∫≡ ™≢№∫√≤™ⅎ╢⁹ 

∕─ ≢ │⁸ ─ ╩ ┘⁸∕╣╠╩ ╠─ ─╟╡╟⅝ ─√

╘⌐ ∆╢ ⌐ ╕╣≡™╢─≢№╢⁹ 
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∕╣╠─∆═≡│⁸ ⅜ №╢◦☻♥ⱶ≢№╡⁸ │∕─ №╢

≢№╢↓≤╩⇔╘⇔≡™╢⁹ 

∕⇔≡⁸ ≤ │⁸№╡≤№╠╝╢≤↓╤⌐™⅝╦√∫≡⅔╡⁸ ⅜№╢

≤∆╣┌⁸∕╣│ ⌐╦╣╦╣─ ─ ╩ ∆╙─⌐╒⅛⌂╠⌂™⁹ 

≈╕╡⁸ ⌐│ ⅜№╡⁸↓╣│ ₁ ⌐≈™≡╙ ≢№╢⁹∞⅜⁸╦

╣╦╣│╕∞∕─ ╩ ⇔≡™⌂™⁹ 

≤™℮ ╩ ⌐⇔√ ─ ⁸∕⇔≡ ₁ ─ │⁸≥╪≥╪

⇔⁸ ⇔≡™ↄ ─ ╩ ™⅛↑╢ ≢╙№╢─∞⁹e  

 

⁸ ⌂ ╩ ⅝ ⇔⌂⅜╠⁸ ─ ∞↑╩√╟╡⌐ ⅝ ╖╕

⇔√⁹√ↄ↕╪ ⇔≡™╢ ⅜№╡╕∆⅜₈ ─ ₉ ⌐ ⇔ ⅎ╢

╩ ⅎ╢↓≤⅜≢⅝╕∑╪≢⇔√⁹ 

 

 ⌐ ↑⁸◄Ⱡꜟ◑₈──╙─⧵כ ₉⅜⁸ ─ ⌐ ↑≡™√ ≤

─ ≤⇔≡ ∆╢ │⁸ ↄ ─ ╩ ╘≡™╢⁹ ─♪ꜝⱴ

╩ ההה≡⇔ ─ ≢│√╠™≡™╢∕─╙─│⁸₈⌂⌐╙─⅛₉│⁸

╕↕⌐ ─│√╠⅝∕─╙─≢│⌂™≢⇔╞℮⅛? 

 

ה  ─◘▬◒ꜟ⌐ ∆↓≤⅜ ⌐⌂╣┌⁸∕─ ⅎ│ ⌐№╡╕⇔

√⁹↓─ ⅜ ─ ⌐ ∟⁸⅛↑⅜ⅎ─⌂™ √∟─ ─

≤⇔≡⁸ ≈↓≤⅜≢⅝╢─≢│≤ ⅎ≡™╕∆⁹ 

 

⅝≤⇔ ↑╢₈ ₉─│√╠⅝⌐⅔ ⌐ ∟╕∆╟℮⌐ ╡╩↓╘≡⁹ 

 

 ↓─ ─Ᵽ▬○♥◒ⱡ꜡☺כ ─≡⇔≥כ♃כ♦√∫⅜⌂≈⌐ ⅜⁸

⌐ ╩╙√╠⇔╕⇔√⁹∕─₈ ₉⌐≈™≡⁸ ╩⇔≡⅔⅝√™

≤ ™╕∆⁹ │⁸  ꜝ▬ⱨⱨ▫כꜟ♪ ⅛╠ ⇔√╙─

≢∆⁹  

 

₈ ⅜ ╙≈ ─ ╩ ∆╢ ⁹∕─ ™╩ ≢ ∆─⅜ LFT  

(ꜝ▬ⱨⱨ▫כ♃☻♥ה♪ꜟכ)≢∆⁹ 

 

 ₈ ₉≤™℮ │ ≢∆⅜⁸ ╦╣≡™╢₈ ₉│₈ ₉

╛₈ ₉⁸№╢™│₈ ₉⌂≥⁸ ≢ ⌂ ╠⅛─ ◄Ⱡ

╩כ◑ꜟ ∆╢╙─≤⇔≡ ↄ ↕╣≡™╕∆⅜⁸ ─ ╩ ╢╙─≢

│⌂ↄ⁸ √∟│↓─₈ ₉≤™℮ ╩ ⌐ ℮═⅝≢│⌂™≤ ⅎ≡™

╕∆⁹ 



34 

 

 

 ↓─ ⌐ ∆╢ ⌂ ≤⇔≡⁹Ɫ꜡ꜟ♪ה◘◒☻♩fiהⱣכ─

₈ ₉ ⅜№╡╕∆⁹▪ⱷꜞ◌⁸▬▼כꜟ ≢№∫√ │⁸

(1889~1973) ₁─ ⅛╠⁸ ⌐ ∆╢ │ ⌂ↄ ╩

∫≡™╢↓≤╩ ⁹↓─ │∕╣╩ ╡ ↄ ⌐╙ ⅜∫≡™╢≤ ⅎ⁸

∕╣╩₈ =ꜝ▬ⱨהⱨ▫₉♪ꜟכ≤ ≠↑╕⇔√⁹ 

 

 ↓─ ⅜ ↕╣╢╕≢│⁸ʐꜞfi◓ה♥☻♩╛ⱨ⁸╩≤⌂♅כ∕─ ─

≤⇔≡ ╘≡™╕⇔√⁹ ╟╡ ⌂ ╩ ≈ √∟│⁸ ─

№╢ ╩ ╢∞↑≢ ┘ ∫√╡⁸│╢⅛ ─ ─ ╩ ™ ≡≡⅝╕⇔

√⁹ 

⇔ ╕≢ ⌂ ≤↕╣≡™√ʐꜞfi◓ה♥☻♩╛ⱨ⁸╙♅כ ⅜

⌐╙∫≡™╢ ≤ ⌂ ─ ╩ ⇔√╙─≤↕╣≡™╕∆⁹ 

 

 ʐꜞfi◓ה♥☻♩│ 1970 ⁸ ─ ⅜⁸ ≤

╩ ⇔≡ ∆╢ ≤⇔≡⁸▪ⱷꜞ◌≢ ⇔ ╩ ≡™╕∆⁹╕√⁸

ⱨ⁸│♅כ ⅜ ≈ ⌐ ─ ⅜ ⇔≡™╢≤ ⅎ╠╣≡™╕∆⁹ 

 

 ─ ∆╢≤↓╤│=₈ │ ⁸ ─ ╩ ∆╢ ╠⇔™

⅜№╢⌐╙⅛⅛╦╠∏⁸ ─ │∕╣╠─ ╩ ⌂╙─≤⇔≡ ╡

≡≡™╕∆⁹₉ 

₈ ⅛╩ √╡ ⅛≤ ∫√ ⌐⁸ │ ─ ─ ╩ ╠⅛─ ≤

⇔≡ ⇔≡™╢≤ ⅎ╠╣╢─≢∆⁹ ─ ─ ⅛╠⁸ √∟│↓─

⅜ ─ ⁸≤╡╦↑ ⌐ ∆╢ ⌐№╢─≢│⌂™⅛≤ ⅎ╠╣

≡™╕∆⁹₉ 

 

 LFT │⁸ 1 ⌐₈ꜝ▬ⱨⱨ▫₉כ♃☻♥ה♪ꜟכ≤⇔≡ ⌐ ╡∞

↕╣╕⇔√⁹LFT │⁸ ⅜ ⌐ ≢ ∂ ∫√ ╩⁸ ─

≤⇔≡ ╖ ╢ ≢∆⁹ 

∕─ │⁸ ─ ™╩ ⅎ╢╙─≢№╡⁸ ↔≤⌐⁸№╢™│

∂ ≢╙ ⌐╟∫≡ ⅜≢╢ ⅜№╡╕∆⁹↓╣│ ─ ≤⁸

⌐╟∫≡ ⌂╙─⌐⌂╡╕∆⁹ 

 

♪כ◖  ─ ⁸₈LFT ₉─ │₈ ─ ⅜ ⇔⁸ ⅜∕─

╩ ⅝ ⇔≡ ╠∑╢₉↓≤⌐№╡╕∆⁹ ⅜ ∆╢╙─≢№╢√╘⁸ ⌐

⇔≡ ─ ≠↑⅜ ≤⌂╡╕∆⁹ 

♪כ◖ │♪▬♠≢ ↕╣⁸ ╩כ♃כ♦⌂ ⌐ ╘╠╣√╙─≢∆⅜⁸
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⌂ │ ≤ ─ ≢₈ ╩ ∆╢⅛₉≤™℮ ↑╩∆╢↓≤

⌐№╡╕∆⁹ 

   

 √≤ⅎ┌ ╩ ⇔√ ╩ ∆╢≤ │ ↄ⁸ ─ ⅛⌂ ≢

≡√ │ⱪꜝ☻─ ™ ╩ ⇔╕∆⁹ ⅜ⱴ▬♫☻─ │⁸ ⌐╟™

╩ ⅎ∏⁸ ⌐ ™ ─ │⁸ ═╢∞↑≢ ≤ ─ ⅜№╢≤

ⅎ╠╣╕∆⁹ 

 

 ⁸ ⌂≥⌐ ╠∏⁸ ≢ ─ ╩│╢⅛⌐ ╢

⅜ ↕╣≡™╕∆⁹∕╣│⁸ ─ ⁸≤╡╦↑ ⁸

─ ─ ⌂≥⁸ כ♃כ♦─┼ ≤⁸ ⅜ ╠⅛⌐↕╣╢≤

⇔≡™╕∆⁹ 

 

 │⁸ ⁸ ─ ⌐ ╦∫≡⅝╕⇔√⁹∕─ ⁸₈ ◄Ⱡꜟ◑

╩₉כ ≈╘≡╕™╡╕⇔√⁹₈ ◄Ⱡꜟ◑⁸│≥₉כ ─ ─ ╖

∕─╙─≢⇔√⁹ 

 

 ₈ ╢ ⁸ ╢ ╙⁸ ╢ ⁸ ≤╗╢⌂⁸─↓╢ ⌐₉( )⁹ ─

│⁸↓─ ╖╩⁸│╢⅛ ─≤⅝─⌂⅛≢ↄ╡ ⇔⁸ ╩≈⌂™≢™╕⇔√⁹

─ ↄ⌂╢ ⅜╝∫ↄ╡≤ ╣≡ №╢─≢⇔√⁹ 

₈ ╩≈⌂⅞₉₈≈√ⅎ╢₉↓≤⅜⁸ ◄Ⱡꜟ◑⁸│╣⧵⁹√⇔≢כ↓─

─ ⅝≤⇔ ↑╢ DNA ─ ≢╙№╡╕⇔√⁹ 

 

 ⇔⅛⇔⁸↓↓ ≤™℮╦∏⅛⌂ ≢⁸36 ≈⌂⅞⁸≈⌂→≡⅝√ DNA

─ ─ ╖╩⁸№╕╡⌐╙ ⌐ ↕∑≈≈№╢─≢│⌂™⅛≤ ⅎ≡™╕

∆⁹∕╣│ DNA ∕─╙─⌐ ╩ ⅎ ↑≡™╢─≢│≤™℮ ≢∆⁹ 

 

 ∞↑⅜₈ ⅛↕₉╩ ╘⁸ ╩ ∆╢ ≢ ↓∫≡™╢

⅜⁸₈ ₉∞↑─◄◗─ ⅜⁸ ─ ╩ ╦∑⁸ ≤⇔≡ ╣≡™

╕∆⁹↓─ │⁸ ─₈ ⌂◖fi◦ꜙכⱴכ─ ₉ ≤ ⌐ ╕

╣╕∆⁹ 

 

╕√⁸ ₁ ─ ╩ ╗ ⅜₈ ─ ₉╩ ∟ ∫√ ≢⇔√⁹∕─

│⁸ ─◦☻♥ⱶ≢⇔√⁹ ⁸ ↓∕⅜ ─₈

⅛↕₉─ ≢⇔√⁹ 

↓─ ─√╘─⁸ ─√╘⌐∞↑⁸∆═≡╩⅛↑≡ ↄ↓≤⅜

↕╣≡⅝╕⇔√⁹ ╟╡╙ ─↓≤∞↑⌐ ╙ ╙ →√ ⅜
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─ ≢│⌂™∞╤℮⅛? ╙ ╙ ╕╖╣⌐⌂╡ ≈ↄ │ ╙ ∞↑≢

│№╡╕∑╪≢⇔√⁹ 

 

∆═≡│⅔ ≢ ╠╣√ ≢⇔√⁹ ─ ≢ ╕╣ ≈ │≤≡╙ ™

⅜ ≢⇔√⁹∕─ ⅜ ≢⇔√⁹≢⅝╢∞↑ ╩⅛↑⌂™≢

∞↑─√╘⌐⁸ ⌐ ↕∑⁸⅔ ╩⅛↑≡ ∆╢ │ ╩№→ ⇔

╪≢™╕∆⁹ 

⅔ ≢ ╠╣√ │ ╢⁹♪꜡♪꜡⌐ ⇔ ↑≡⇔╕℮ ≢⇔√⁹ ╙ ╙⁸

╙⁸ ╙ │ ╘≡ ↄ ≢⇔√⁹ ≢ⱴ▬♫☻ 1~2 ≤⇔≡⁸

◄Ⱡꜟ◑כ╩ ∆↓≤⌐⌂╡╕∆⁹ 

 

∆╢≤│₈ ₉╩ ↄ↓≤≢⇔√⁹⅔ ⅜∆ↄ⅛╠ ═╢─≢│№╡╕∑╪

≢⇔√⁹™╕ ↓℮≤⇔≡™╢⁸ ─ ⌐№╢₈™─∟₉⅜⁸ ─ ⌐│√

╠ↄ₈™─∟₉⌐⌂╢─≢∆⁹₈♪꜡♪꜡⌐ ╢ ⅜ ⌐│√╠⅝ ╩ ╢

ההה₉╠√⇔≥ ╤⇔™↓≤≢∆⅜⁸↓╣⅜ ─ ≢∆⁹ 

 

│ ∆╢₈ ₉≤⌂╡╕⇔√⁹№╕╡⌐╙ ╩ ⅝ ╩№→

╢√╘⌐⁸ ≤⁸№╠╝╢ ╩ ∆╢⇔⅛№╡╕∑╪≢⇔√⁹

⌐ ╕╢№╡≤№╠╝╢ ⌐╕╖╣√ ⅜ ⁸ⱴ☻◖Ⱶ⌐ ≤╡

→╠╣≡™╕∆⁹ 

  

⁸ ─ ╡∞∆ │ ⇔⁸∕╣╩ ( ◄Ⱡꜟ◑כ)≤ ⇔╕

⇔√⁹∕─ ◄Ⱡꜟ◑כ│ ≤⇔≡ ↕╣╕∆⁹ⱪꜝ☻ 15~16 ≤⇔≡

↕╣╕∆⁹ ╙⁸◐ꜙ►ꜞ╙⁸ ╙ ≢₈≤℮⅜√∟₉ ╩ ⅛∑≡

╩ ⇔⁸╛⅜≡ │₈⇔╓╪≢₉ ⌐ ╢⁸↓╣⅜ 40 ─ ≢⇔√⁹ 

 

 ⌂╢ ≤│⁸∕─╟℮⌂ ╩ ⇔≡™╕⇔√⁹ ╩ ╖ ⇔ ≡

→╕⇔√⁹∕─ ─ ⅜ ⅝≡ ™≡™╕⇔√⁹∕╣│⁸∟╞℮≥ ─

─╟℮⌂ ◄Ⱡꜟ◑⁹√⇔╕™≡∟╖⌐כ 

 

 ∕─ ⌂ ◄Ⱡꜟ◑כ⌐ ⌐ ≢⅝╢ ⅜№╢≤⇔√╠⁸≥╣╒≥

╩ ⅎ╢≢⇔╞℮⅛⁹ 

 

№╠╝╢ ⌐⁸₈ ─ ₉⌐│√╠⅝⁸₈ ─ ₉≤⇔≡⁸ ◄Ⱡꜟ

╩כ◑ ⅝ ╗↓≤─≢⅝╢ ⅜₈ ─ ₉─ ה ≢⇔√⁹ 

 

 ⁸ ≤⇔≡─ ─ ╛⁸ ╩ ⅎ╕⇔√⅜⁸ ≢
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─ ⅜ ⇔≡™╢ ⌐№√╡⁸ ☿ꜝⱵ♇◒☻╩ ♄

▬꜠◒♩⌐ ∫≡⁸ ≢╙ ↄ↓─ ╩ ≢ ⇔≡ ↄ↓≤⅜₈

₉⌐ ∆╢↓≤⌐⌂╡⁸₈™≈≢╙⁸∞╣≢╙⁸≥↓⌐≢╙⁸ ⌐⁸

⌐₉ ╡ ╘╢ ≤⇔≡ ⌐ ⅜╣┌≤ ∂≡™╕∆⁹ 

 

 ↓─↓≤│⁸ ⌐ ⅝╢∆═≡─ ₁⅜⁸ ─ √∟⌐⅛↑⅜

ⅎ─⌂™ ╩ ∆↓≤─≢⅝╢ ⅛⌂ ≢№╢≤™ⅎ╢⅛╠≢∆⁹₈ ₉≤

™℮ ⅜⁸ │╗⌂⇔ↄ ↓ⅎ╕∆⁹₈ ₉₈↓─≤⅝₉≢⌂™≤ ⌐ ╦⌂™⁸

⌂ ⌂≥№╡ⅎ⌂™ ─ ≢ ⇔≡™╕∆⁹ 

∞⅛╠↓∕⁸ ─ ╛⁸ ─ ≈═⅝ ⌐⇔≡│⌂╠⌂™≤ ⅎ╢

≢∆⁹↓─ ─ ⅜ ≢№╣┌№╢╒≥⁸ ⅛╠ ─ ₁⌐

™√╢ ─ ≤⇔≡ ∆╢⅛╠≢∆⁹ 

 

═╕⇔√≤⅔╡─ ⅎ ⌐ ≠⅝₈ ⌂╡╛⁸ ⌂⅛╡⇔╛₉≤

╠⌐ ⌐ ™⅛↑≡─ ⁸ ╩ ⌐ⱦ☺Ⱡ☻≤⇔≡⁸ ≢⅝╢ ₁╩

╘≡™╕∆⁹ 

↓─ ─ │⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸DNA ⌐│√

╠⅝⁸ ─ ⌂ ┼≤ ↄ≤ ⅎ╠╣╕∆⁹ 

 

≢│⁸ ─Ᵽꜝfi☻⅜⁸▪fiⱣꜝfi☻⌐⌂∫≡™╢ ╩ ⌐⇔⁸

─ ⌐√∟⅛ⅎ╢≤ ⅎ╠╣╕∆⁹ ⌐ ╡ ⇔√№╠╝╢ ⌂≥─

─ ╩⁸ ─ ╩ √⇔√─∟⌐⁸ ≤⇔≡─ ╩ ⇔⁸

∆╢↓≤⅜ ╢─≢│≤™℮ ⅛╠ ⅛╣√ ≢∆⁹↓─

─ ⅜ √╣╕∆⁹ 

 

 ╕√⁸ ⁸ ─ ⌐│√╠ↄ◄Ⱡꜟ◑⁸⅜כ ─ ≢№╢≤∆╣┌⁸

∆═≡│₈ ₉⌐│√╠⅝⁸ ∆╢↓≤⅜ ⌐⌂╢≤ ⅎ╕∆⁹ 

∕─ ⅝⅜ ≤⅛⁸ ≤⅛⁸◘ⱶ◦fi◓כ꜠◓ה♩≤ ╦↨╢

╩ⅎ⌂™─╙⁸ ─ ─ ⌂─⅛╙ ╣╕∑╪⁹⇔⅛⇔⁸ ─ ⌐⅔

™≡╙ │╛⅜≡₈⌂⌐╙─⅛─│√╠⅝₉⌐ ⅝⁸ ╡⌂ↄ ⌐ ⅎ⌂™

₈™─∟₉⌐ ╢ ⌐ ≠ↄ↓≤⅜≢⅝╢≤ ∂≡™╕∆⁹ 

 

∕⇔≡⁸ ⌐ ∟ ⅛™⁸↓╣⅛╠ ╩ ⇔≡™╢ ₁╙⁸ ⌐

↓─ ⅜ ⅎ╕∆⁹╗⇔╤ ≢╙ ↄ ⅎ╢╟℮⌐ ⌐ ⅝⅛↑≡ ⅝√

™≤ ∫≡™╕∆⁹ │≥↓⌐≢╙№╢ ∞⅛╠≢∆⁹↓╣↓∕⅜ ⅛

╠╦╣╦╣⌐ ↑╠╣√ ≢№╡⁸ ה ─  הההה╠⅛∆≢
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 ™╕╩ ⅝╢ ₁⌐ ⅛∫√↓─₈ ─ ₉─ │⁸ ─≥─

⌐ ╪≢™≡╙⁸™≈≢╙⁸∞╣⌐≢╙ ≢⅝╢ ⌂ ⌂─≢∆⁹ 

 №╢ ─ ⅜ ↕╣⁸∕─ ⅜ ↕╣╢ ╩ ⇔╖⌐⇔≡

™╕∆⁹∕─↓≤⅜ ≤⁸⅛↑⅜ⅎ─⌂™ ╩⁸ ⌐≈⌂→╢↓≤⌐

⌂╢≤ ∂≡™╕∆⁹ 

 

₈ ─ ₉─Ᵽ▬○◘▬◄fi☻ ☿ꜝⱵ♇◒☻─ ≤

₈ ₉─ ⁹ 

≤ ─     ╟╡   

 

₈ ─ ₉─ │⁸ ─ ⌐№╢≤ ⅎ╠╣╢⁹ 

⅜ ⇔√ ≤│⁸ 1 ⌐ ╡ ™ ╩ ℮⁹ 

 

 

₈ ─ ─ ₉─ ≤ ╩╘↨⇔₈ ⌐ ↑╢ ₉⅜⁸

─ ╩⌂⇔≡™╢≤ ⇔⁸ ☿ꜝⱵ♇◒☻ ☿ꜝⱵ♇◒☻

─ ⌐ ⇔√≤ ⅎ≡™╕∆⁹ 

 

₈ ─ ₉│ ⅛╠ ∫≡™√⁹≤∆╢₈ ₉⌐ ≠⅝ ─

⌐ ⇔₈ ─ ₉─ ≤ ╩ ∆╢ ⁹ 

36 ⁸ ─⌂⅛∫√ ─ ≢ ─ ⅜ ╦╣≡™√⁹∕─↓≤≢

♃fiⱤ◒ ≤ ה ─ ─ ─ ⌐╟╡ ─ ⅜≢⅝√⁹ ≤∆╢ ⁹ 

☿ꜝⱵ♇◒☻─₈ ─ ₉ ─ ⌐≈™≡⁹ 

☿ꜝⱵ♇◒☻ ☿ꜝⱵ♇◒☻ ⌐ ╣√ │⁸ ─ ┤

╢╕™ ╩ ↕∑⁸₈ ─ ₉─ ≤ ─ ┼ ↄ≤ ⅎ╠╣╕∆⁹ 

 

≤│⁸ ─┤╢╕™⅜⁸ ה ─ ⅛╠ ה

⅜ ⇔⁸ ─ ╩ ⇔╕∆⁹ ─ ─ ⅜ ╦╣≡™╢

↓─ ─ │ ≢⌂ↄ⁸ ⌐ ⇔ ↑╕∆⁹ 

─ ≤│⁸ ⅛╠ ⌐⁸ ⅛╠ ⌐⁸←╢←╢ ╢√

ↄ↕╪─ ─₈ ─ ₉─ ⌐ ∫≡⁸ ─◄Ⱡꜟ◑כ╩ ╖ ⇔╕∆⁹

≤│⁸↓─╟℮⌐ ⌐ ↑√ 3++   2+ ─ ⌐╟╡ ╣
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√≤™℮ ≢ ╠╣≡™╕∆⁹ 

∕↓≢ ─ ⅛╠⇔≡⁸1 │ ╩ ⇔⁸ ⌐│ 1 ⌐

1 ╩ ⅎ≡⁸ↄ∫≈™√╡⁸ ╣√╡≤ ⇔ↄ ╩ ╡ ⇔≡™╢↓≤⅛╠

│∕─╕╕⅜  3++    2+ ≢№╢≤ ⅎ╢↓≤⌐╟╡⁸

─ ─ ⌐ ≠ↄ≤ ↕╣╕∆⁹ 

 

₈ ⌐⌂∫≡™⌂™ ─ │⁸ ─ ─ ≢ ╦╣╢ ─

↑ ⇔⌐⁸ ה ╩ ⌐ ╡ ∆↓≤≢⁸ ╛ ⌂≥⌐ ≢

№╢⁹ ─ ↑ ⇔│ ─ ─ ה ≢ ╦╣╢⁹ 

 

3+≤ 2+ │∕╣∙╣ ≤ ─ ▬○fi⁸ │ ⁹ 

3+   2+ ↓─ ⅜ ≢ ⅝≤ ⅝≤≢ ⌐ↄ╡

↕╣╢≤⅝⁸ │ ∂ ≢№╢⅜⁸ │ ╣ ╦∫≡™╢⁹ ⇔ↄ ↑┌₉ 

 

╟╡ ─ ™ ⅛╠  

 

          3+   2+ 

 

   3+  

 

      ╟╡ ─ ™ ┼  

 

 ─₈ ─ ₉ ─ ≤ ╩ ⇔⁸ ↕╣√─⅜

☿ꜝⱵ♇◒☻≢⇔√⁹ 

 

1998 ⅛╠ ≢⁸₈ ⅜ ╦╢≤ ⅜ ╦╢₉≤™℮⁸ ≢─ ⁸

─ ╖ ⌡─↕⌂⅛⌐⁸₈ ⁸  ─↔ ⅛

╠ ↄ─ ╩ ⅝╕⇔√⁹∕╣│⁸ ─⌂⅛∫√ 38 ⁸

─ ─ ⌐№╠╝╢ ≤ ⌐ │⁸ 2+≤⇔≡ ↑≡™√⅜⁸∕─ │⁸

─ ╛◦▪ⱡⱣ◒♥ꜞ▪ ╛ ⌐╟╡⁸ 3+≤⇔≡⁸

≤⌂╡ ⌐ ╖╕⇔√⁹∕─ ─ ⅜ ₈ ה2 3 ₉≢№

╢≤─ ≢⇔√⁹₉ 

 

₈ 150 ⌐ ⱦ♇◓Ᵽכfi ≤ ┌╣╢ ─ ⅜ ↓╡⁸ ≡─

─ ⅜│∂╕╡╕⇔√⁹ ⇔ↄ╙ ╙∕─ ≈≢⁸ ─₈ ─ ∆

╢ ─ ₉⅜ ⇔╕⇔√⁹ 

ⱦ♇◓Ᵽכfi─ ─ ─ ⌐╟∫≡ ΊⱫꜞ►ⱶ ⅜ ╕╣⁸
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1000 ─ ⅜ ⇔ 5000 ⅛╠ ─ ⅜│∂╕∫√≤ ⅎ╠╣

≡™╕∆⁹ ⅜ ─ ≢ ⇔≡⁸₈ ₉⅜ ╕╣╕⇔√⁹ ─

≢─ ─ ≢₈ ₉⅜ ↓╡⁸ ⇔™ ⅜ ₁≤ ⇔

╕⇔√⁹ ⁸ ⁸ ⁸ ⁸ ⌂≥⁹ 

≢╙ ─ ─ ⌐│ 60 ─ ●☻⅜№╡⁸∕─ ⌐ ⅜≢

⅝╕∆⁹ 

 

46 47 ⌐ ─ ⅜ ⇔≡ ╠╣╕⇔√⁹╛⅜≡ ─ ─ ≢

─ ⅜₈ ₉≤ ⇔≡ ⌐ ╡ ⅞╕⇔√⁹∕─ ≢ 30 ⌐  

⅜ ∆╢ ╩ ⅛∫√ ⅜ ⇔╕⇔√⁹ 

∕╣⅛╠ 20 ⌐╙∫≤ ⌂╙─⅜≢≡⅝╕⇔√⁹∕╣│⁸ №╢™

│⁸ ─ ╩╙∫√ ⅜ ─ ≢ ≢≡⅝╕⇔√⁹ │

∆↔ↄ ⌂ ≢ ─ ─ ╩ ╘≡╙ ⌂™ ≢№╡╕∆⁹ 

│ ₈ ₉⅛╠ ╩ ─ ╩ ╡≡

╡╕∆⁹ 

│ ⌐ ╩∑∫⅛ↄ ∫≡╙⁸≢⅝√ ⅜ ╢≤№╠╝╢╙─╩

⇔≡⇔╕℮√╘⌐ ⌂ ╩ ⌐ ⇔╕∆⁹ 

 

₈ ™⌂↓≤⌐⁸ ─ ⌐│ 2+⅜ ⌐ ↑≡™√√╘⁸╙∫┐╠ 2 ⅜

╩ ⇔≡ ⌐ ⅎ≡™√≤ ⅎ╠╣≡™╕∆⁹ ◖☼Ⱶ♇◒♥◒ⱡ꜡☺כ

─ │⁸  ─₈ ₉≤⁸  ─ ─ ≤

─ ⌂ ⁸ - ─ ─ ≢⇔√⁹₉ ─ │ ⌐ ℮≤™

℮ ≤⁸ ─ ⌐ ┬↓≤≢⁸ ☿ꜝⱵ♇◒☻─ ⌐ ∫

√≤ ⅎ≡™╕∆⁹ 

 

╩ ⇔╕∆≤⁸ ⌐ ↑≡™√ 2+│ ↕╣ ─ ─ 2+⅜↔ↄ╦∏⅛

⌐⌂∫√≤ ⅎ╠╣⁸ │ ╩ ╘≡ ╩ ∆ ⅜│∂╕╢─≢⇔√⁹ 

∕℮⇔≡⁸ ⅜ ≤⌂∫≡ ⇔√ ╩ │ ⇔⁸ ⅜ ∫√

╩ ═≡↓╣╩ ⇔◄Ⱡꜟ◑כ⌐∆╢√╘⌐ ╩ ≤⇔╕⇔√⁹ 

│ ⌐ ⅜ ≢⅝√ 7 ⌐ ⇔╕⇔√⁹∕╣│⁸

⅛╠─ ≢│⌂ↄ⁸ ╩ ≤∆╢ ≤ ⇔≡⁸ ╩≤╡╛

∆™ ⌐╙ ⇔│∂╘ ⇔√ ─ 1≈⅜ⱥ♩≢⇔√⁹₉ 

 

│ 500 600 ⌐ ─fi▫►כ♄⁸⅜√⇔ ≢│ ⅜≈⅝⌐ↄ™

≤ ⅎ╠╣≡™╕∆⁹ ⅛╠ ⅛╣≡ ∆╢╟℮⌐⌂∫√─∞⅜⁸

⌐│◘ꜟ≤ │╒╪─ ⇔⇔⅛ ∫≡™⌂™⁹ ─ ╙ ≤─

™│ ⇔⇔⅛ ∫≡⌂™ │ ⌐╟∫≡ ⅜ ⇔⁸∕─ ⅜
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≈™√↓≤⌐╟╡⁸ ╩ ⇔≡⇔╕∫√⁹ ⌐⁸ ╛ ≢ √ ╩

╛↕∏⁸∕╣╩ ∆╢ ╩ √⁹ 

│ ⅛╠ 2 ⅛╠│∂╕∫√≤↕╣≡™╢⁹ ⅛╠ ⅜ ↕╣

≡™╢⁹ ⁸ ≤ ┌╣╢꜠ⱬꜟ│ 4000 5000 ≤↕╣≡™╕∆⅜⁸ 

─ │⁸↓↓ ⌐ ⌐ ⇔√⁹ 

 

─ │ ▪ⱷꜞ◌ ≢│⁸2012 3 ⌐│⁸70

⌐ ∆╢⁹ ≤™╦╣≡™╢⁹↓╣│ 12 ≢ 12 ⇔√↓≤⌐⌂╡

80 ╩ ⅎ╢≤ ⌐ ⅜ ↓╢≤ ≢╙

─ ⌐ ╩ ╠⇔≡™╕∆⁹ 

∕↓≢⁸  ⁸  ─⁸ ⁸ ⌐ ┘⁸ ≢ ∫√

⌐ ≠⅝ ═≡ ╡╕∆⁹ ┬≤│₈╕⌡╢₉↓≤∞≤ ╦╣≡™╕∆

⅜₈╕⌡╢₉╩ ↑≡╕™╡╕⇔√ ─ ≤ ↑ ╘≡™√∞↑╣┌

™≢∆⁹ 

 

╩ ╢⌐│⁸ⱦ♇◒Ᵽכfi⅛╠│∂╕∫√ ─♪ꜝⱴ⅛╠ ⅎ≡╖╢↓≤

⌐⌂╡╕∆⁹ ╩ ∆╢ │ ™™─≢∆⅜⁸₈ ₉∕─╙─⌐≈™≡─

╩∆╢ │ ⌐╦∏⅛⇔⅛⅔╠╣⌂™≤⁸  │ ∫≡⅔╠╣╕∆⁹ 

150 ⌐ ⅜⅔↓╡⁸│∂╘≡ ⌐ ⅜≢⅝⁸ ⅜ √─│ 46

≤ ↕╣≡™╕∆⁹ 

⌐∞↑₈ ₉⅜ ⇔≡™╕∆⅜⁸ │ ⁸ ≢ ⌐╘∏╠⇔™

≤ ╦↨╢╩ⅎ╕∑╪⁹ ─ ─ ╩ ⇔⁸ ⌐ ∫≡ ↄ ─ ⇔⁸

∕⇔≡⁸ ─ ╩ ⇔╕∆≤ Ᵽꜝfi☻⇔⌂↑╣┌⌂╡╕∑╪⁹ ⌐◌ꜟ◦

►ⱶ│⁸ ─ ⁸◘fi◗ ⌂≥⌐ ↕╣╕∆⁹ 

 

╕√⁸ │ ⇔ ≤⌂╡ ╛↕╣≡ ≤⌂╡⁸ ⌐ ╡ ⅞╩ ╡

⇔≡™╕∆⁹ ≢ ─ ─ ≢ 100 ╩ ⅎ╢≥─╟℮⌂ ╙

≡⅝╕∆⅜⁸ ╛ ⌂≥╙ ≡⅝╕∆⁹ │⁸ ╙ ╢ ╩

═╢↓≤⌐╟╡ ∫≡ ↄ ⅜ ∫≡™╢─≢⁸ ─ ⌐№╢ ⌂≥

╩ ∆╣┌ ⅜ ↕╣╢╟℮⌐⌂╡╕⇔√⁹ 

─ ─ ≤ ≤│≥─╟℮⌐ ℮─⅛≤ ™╕∆≤⁸ │ ╩ ∫≡™

╢↓≤≢∆⁹∕╣╙ ≤⇔≡⁸↓╣│⁸ ⌐⇔⅛ ⇔╕∑╪⁹ ⌐ │

─ ⌐│№╡╕∑╪⁹ 

30 ⌐ ⅜ ╕╣╕⇔√⁹ ⅛╠ ↕╣√  

20 ↄ╠™ ⌐⁸ ⁸ ≤ ≢ ⅛╠ ⅜ ╕╣╕⇔√⁹ 

╕√⁸ ╩ ∆╢ ╕≢ ╣╕⇔√⁹ ⅛╠ ╩ ╢ ⱪꜝ

fi◒♩fi⅜ ╕╣⁸ ≢ ⅜│∂╕╡╕∆⁹ 
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─ ≢│⁸ ⅛╠ │≢⅝╕∆⅜⁸ ╕≢│ ╣╕∑╪⁹ │⁸

⅜№╢↓≤⁹ ≤♃fiⱤ◒ ⅜№╢↓≤≢⇔√⁹ 

⌐ ⅛╣√ ─ ╩ ∆╢↓≤│≢⅝╕⇔√⅜⁸ ∕─╙─⌐

≈™≡│ ≢⅝≡™╕∑╪⁹╕√⁸ ⅜ ⅛╣≡™╢⅛╠ ╖ ╢↓≤⅜

≢⅝√─≢∆⅜⁸ ⌐ ⅝ ╪∞ ⅛─ ⅜№╢│∏≢∆⁹∕─ ─

↓≤╩₈◘ⱶ◦fi◓₉♩כ꜠כ◓ה≤ ┘╕⇔√⁹ 

─ ≢№╢꜠♬fi≤™℮ ─ ╩ ≢ ╘≡ ↕╣√⁸

   │ ─ ≤ↄ⌐₈ ⅝╢₉↓≤↕ⅎ⁸

─ ∞↑≢ ⅝≡™╢ │⁸ ⌐ ≤⇔≡™⌂™≤™℮↓≤⅜⁸

╩ ╘╣┌ ╘╢╒≥ ⌐╦⅛╢≤⁸∕─ ⌐ ⅛╣≡™╕∆⁹₈ ─

₉₈ ─ ₉◘fiⱴכ◒ ⁹ 

 

─ ⌐ ╩ ╘≡ ╡╕∆≤⁸ ─ │ ▪Ⱶⱡ

≢⇔╞℮⅛  ─ │ ⅛╠⌂™─≢∆⅜⁸≤⌐⅛ↄ │ ╩

↑√ ⅝ ≢№╢₈ √∟ ₉⅜ ╠─ ╩ ⅎ╢↓≤⅜ ≤⌂╡╕

∆⁹≈╕╡⁸ ─ ╩ ⅎ╢≤™℮↓≤│⁸ ─ ⌐ ╢≤™℮↓≤⌐≈

⌂⅜╢≤ ⅎ╠╣╕∆⁹ 

↓↓≢⁸ ─ ⌐≈™≡ ═≡ ╡╕∆⁹ 

↓─ ⌐│ 2≈─ ⅜ ⇔≡™╕∆⁹₈ ₉≤₈ ₉≢∆⁹ ─

47ה⁸97│ ⅜ ≢⁸ │ 53ה2 ≢⁸∕─ ╙ ⅜ ⌐≤∂

╕╣≡™≡⁸ ⌐⅔™≡ ⅎ╢ │╦∏⅛⌐ 8ה0 ∞↑≢∆⁹ 

 

─ ≢ ⅜℮╕╣⁸∕─ ╙⁸ 4 ⅛╠ ┼ ⇔√⅜ 

⅜⌂ↄ≡│ ⅝╠╣⌂™⁹ ─ ─ │ 1 100 ─ 1 ≢⁸  

ⱥ♩ │ ⅝╢─⅜ ⇔™ ⌐№∫√≤ ⅎ╠╣╕∆⁹ 

│№╠╝╢ ╩ ⅛⇔╕∆⁹ ─ ≢ ≢∆⁹ ─ │ ╩╙ ⇔ 

╕∆⁹ ─ ⌐│⁸ 100╩ ⅎ╢ ⅜ ↑ ╪≢™╕∆⁹ ╛ ⌂≥╙ 

⇔⅛⇔≡™╕∆⁹ 

│ 3 ╩ ⌐ ≈⁸₈ ₉₈ ₉₈ ₉≢ ⇔⁸ ∂ ≢ ⌐ 

┤╢╕℮⁹ ∞↑⌐⇔⅛ ╠╣⌂™ ⌂ ╩ ∟ ⌐ ⅜№╡╕∑╪⁹ 

│ ≢│⌂ↄ₈ ₉≤™℮⁹ ∞≤ ⌐ ⅎ╢⌐│ ⌂◄Ⱡꜟ 

╩כ◑ ≤⇔╕∆⁹ 

│ ≢╙ ⅛∆─≢₈ ₉│ ⌂™⁹ ─●☻╙ ╙ ⅛⇔⁸▬○

fi ≢ ⇔⁸∕╣╩ ⁸ ⌐⇔≡⁸ ≢ ╩ ╡ ⇔

⇔≡╙⁸ ⌐∆╢↓≤│ ≢∆⁹ 

∫≡ ⌐ ⌂≥≢ ↕╣╢ │⁸ ╩ ⇔≡™╢⅜⁸ 

╡⌂ↄ ─ ╩ ╢─│ ─ ≢№╡⁸ ⌂ ╩ ⇔╕∆⁹ 
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2  Ί Ί ⁸≤ ⇔╕∆⅜⁸ ⇔≡ 2 ≤ ™ ╣╕∑╪⁹ 

─ │₈ ה ₉≢№╢≤ ⅎ╠╣╢⁹ ≤ ≤│⁸ ≤ ≢№╡⁹ ™

⌐ ℮ ⌐№╡⁸≥∟╠⅛ ⅜ ↑╣┌⁸≥∟╠╙ ≢⅝╕∑╪⁹ ™╩

⇔№™╕∆⁹ ╙ ─ ⅛╠│ ╣≡ ≢⅝╕∑╪⁹ 

─ ─ │∕─╒≤╪≥⅜ ⌐ ∫≡™╢⅜⁸™∏╣⌐⇔≡╙ ⅜

≢∆⁹ ⅎ┌ ╩ 20♩fi≤╢≤∆╣┌ 100 ─ ⅜ ╡╕∆⁹≈╕╡⁸2000

♩fi─ ⅜ ≤⌂╢─≢∆⁹ 

 

─ ⁸◄Ⱡꜟ◑כ│ №╡◘fi◘fi≤ ╡ ™≢™╕∆⅜⁸≢│≥╣ↄ╠

™ ╦╣≡™╢⅛≤™™╕∆≤⁸ ⅜ ─ ╩╛√╠≤ →√ↄ⌂™

≢ √™⁸ ⅜╛√╠≤ ⅜╡╕∆≤⁸ │∑∫⅛ↄ ∫√♃fiⱤ◒ ⌂≥

╩™╤╪⌂╙─⅜ ╩⇔≡™╕∆⁹ 

 

│ 32 ↄ╠™╩ ⌐⁸20 ─ ╩ ∟√™─≢∆⁹ 

∕─√╘⌐│ │ ⁸ ╩ ∫≡™╢⅜↓╣│ ─ ≢│⁸ ⌐ ╦⌂

™ 500 ╠⅛∆≢ↄ╠™╩╙∫≡™╢⁹כꜞ꜡◌ │ 100 ≢ ⇔╕∆⅜⁸

│ 550 ─כꜞ꜡◌600 ─ ⅜ ─כꜞ꜡◌⁹600∆╕╡ ⅝⌂ ╩

≤⇔╕∆⁹∕℮⇔⌂™≤ ⇔╕∑╪⁹ 

 

⅜ ⇔≡ ⌐⌂╡╕∆⅜⁸ ≢│№╡╕∑╪⁸ │ ⌐ ⅎ≡╙⁸

ⅎ⌂ↄ≡╙⁸ ↄ⅝╣™⌂ ≢№∫≡╙ ≢│⌂™ ─⅛√∟╩⇔√

⌂─≢∆⁹ ∫≡ ╩ →╣┌ ⇔╕∆⁹ 

⅜ ⌐⌂╡ ⌐⌂╡ ≤ ⌐ ⇔╕∆⁹↓╣│ ∞↑

─ ≢∆ ה ה ⅜ ⇔╕∆⁹ ─ ╩ ∆╢⌐

│ ⌂ ╩ ≤⇔╕∆⁹ 

∞↑⅜ 3 ⌐⌂╡⁸ ⌐ ↑╢ │ ⌐⌂™─≢∆⁹⇔⅛╙⁸

⌂ ╩ ∫≡™╢─≢∆⁹↓╪⌂╙─│ ⌐│⌂™─≢∆⁹ 

≤№∑≤─ ╩ ⅎ╣┌╟ↄ ≢⅝╕∆⁹ ╩⅛ↄ≤ ⇔ↄ⌂╢⁸ ⅛

╠ ⅜ ∆╢≤⅝ 6 ─ ╩ ∫≡ↄ╣╢⅛╠≢∆⁹ 

⅜ ™≤™℮↓≤│⁸ ╘╢─⌐ │™╢↑╣≥≤─ ⌐ ╘⌐ↄ™─≢

≢│ ╦╣≡™╢≤ ™╕∆⅜⁸ √╪╔⅜∕℮≢∆⁹ 

│ ≢╙╟ↄ ⅛∆─≢ ⅛∑≢∆⁹≢∆⅛╠⁸ ─ ╩≥℮⇔√╠

╢⅛∞↑≥⁸ ≢╙ ⅛⇔≡⇔╕℮─≢ ⇔™─≢∆⁹ ╙ ⅛⇔≡⇔╕

℮⁹ ─ ≤ ─ ─ │∏™┬╪ ℮⁸ ─ ≢ ↓─╟℮⌂ ⅜№

╢─∞╤℮⅛≤ ℮╒≥ ℮─≢∆⁹ ≢╙ ≢╙ ה ה ה☻●

●☻ ▪ꜟ◗fiהⱫꜞ►ⱶה◐☿ⱡfiהⱠ○fi ⇔≡™╢ ─ ⁹

⌂≥╩ ╡ ╖╕∆⁹ 
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│↓╣ ≢⅝⌂™ ─ ─ ⅝↕≢∆⅜⁸∕─ ⌐⁸

╩ ∫≡™╕∆⁹ │ⱪꜝ☻─ ╩ ┘≡™≡⁸∕─ⱪꜝ☻≤Ᵽꜝfi☻╩ ╢

√╘⌐⁸ ⌐ⱴ▬♫☻╩ ┘√ ╩ ∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

│⁸ ≤ ≤≢⌂╡√∫≡™╕∆⁹ │ ─ ╩ │ⱴ▬♫

☻─ ╩ ┘≡™╕∆⁹ ─ ─ ≤ ∂ ─ ⅜ ─ ╡╩ ∫

≡™╕∆⁹ 

│ ⌐│⁸⌂⌐╙ ≢ ∫≡™╢∞↑≢⌂ↄ⁸┤╠┤╠≤⇔⅛╙

⌐ ∫≡™╢⁸∕─ ⅜ ≈ ∆╢≤ ⌐⌂╡⁸ ≤ ⅜ ∆╣┌

⅝⌂ ≤⌂╡╕∆⅜⁸™∏╣╙⁸ ⅜Ᵽ▬fi♄כ≢ ⅜│√╠ↄ⅛╠

⅜ ∆╢─∞≤ ⅎ≡™≡ↄ∞↕™⁹ 

│ⱴ▬♫☻≢∆⅜⁸∕─ │ ┘ ⇔√╡⁸≤⌂╡─ ≤ ↄ⇔√╡⁸

╩ ™√╡≤⁸ ₁⌂ ─ ╖ ╦∑⅜≢⅝╕∆⅜⁸™∏╣⌐⇔≡╙

⅜ ─⌂⅛≢™╤╪⌂™√∏╠╩⇔≡™╢│ ∞≤ ⅎ≡ ↕™⁹ 

∕↓≢ ─ │≥℮⌂∫≡™╢─⅛≤™™╕∆≤⁸ 

∕─ │ 104.5 ≢⁸ │ 109 ≢∆⅛╠ ⅜ ⅎ╢─≢ ⌐⌂╢─≢

ↄ⌂╢─≢ ↄ─≢∆⁹11 ─ 1⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

─ ─ ⅝↕│⁸ ⸗♦ꜟ≤⇔≡ ↕╣╢─│⁸ ⁸0⁸38 ♫ⱡⱷ

ꜟ♩כ ─ ⅝↕≤ ↕╣≡™╕∆⁹₈♫ⱡⱷכ♃כ 10 ─ 1 ₉ ⁹ 

∕─ ⅜⁸ 1 1 ─ ⌐⁸3,4 ×100 ─ ⅜ ™≢™╢⁹∂
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∫≤⇔≡™⌂™≢ ⌂ ↕≢ ™≢™╕∆⁹ 

 

╕√⁸ ≈ ≈─ ╙ ⇔≡™╕∆⅜⁸ ⌐ ╩ ⅎ╢ ↕≢☻Ⱨ

fi⇔√╡⁸ ─ ╩ ╡ ⇔≡™╢√╘ ∞↑ ≡™╢ √∟│⁸ │

≤≡╙ ⅛≢№╢╟℮⌐⇔⅛ ⅎ≡™╕∑╪⁹ 

≥─╟℮⌂ ⅛≤ ⅎ┌⁸3 ╡─⅛≈≥℮⇔⁸╕√⁸◖ⱴ─╟℮⌐ ⇔↓╣

╙ ╡ ⅜№╡╕∆⁹ 

⅜ ⇔√╡ ╣√╡⇔≡™╢⁹∕╣│⁸ ≤ ─ ⅜ ⇔√╡⁸

╣√╡≤⁸ ⌐ ⅝⌂ ⇔ ╩⇔≡™╢√╘⁸ ─ ≢ 2 ∞↑─

─ │ ⌐╕╣⌐⇔⅛ ⇔╕∑╪⁹ 

 

⌂ 1 ╩ ∆╢⌐│ ▪◒▪ⱳꜞfi─ ─ ≢ ≢⅝╢≤

ⅎ╠╣╢ה▪◒▪ⱳꜞfi╩ ⅜ ∆╢≤⅝⌐│⁸ 1 ⇔⅛ ⇔⌂

™↓≤⅛╠⁸∕─ ⅜ ™⅛ ™⅛≢ ─ ⇔ ⇔⅜ ╢≤ ⌐ ≢

│ ⌐ ╩ 1 ⌐≢⅝╢ ⅜ ™≡™╢≤ ⅎ╠╣╕∆⁹  

 

─ ↕│≥╪⌂ ↕≢ ⇔≡™╢⅛≤ ⅎ┌⁸◖fiⱧꜙכ♃כ≢◦ꜙⱵ

─⧵fi⇔╕∆≤⁹ꜛ◦כ꜠ ↕│⁸0⁸1 1 Ⱨ◖ 1 ─ 1 ≢

╩⇔≡™╢↓≤⅜ ╡╕⇔√⁹ 

│ ≢│⌂ↄ⁸ ↕∑√╡ ⇔√╡ ╩ ⇔≡▬○fi ⇔√╡⇔√

╩ ╢⅜ 2 ≢│⌂ↄ⁸ │ ⁸ ╩ ⇔≡™ↄ╠⅛ ∫√ ╩

⇔≡™╢↓≤⅛╠ 2 Ί ≤ ↄ⅜⁸∕℮≢│⌂ↄ≡⁸ 2
+

╩⇔√ ⁸№╢™│⁸ 3 ≤ ⅎ╢─⅜ ─ ≢∆⁹ 

√∞⁸ ▬○fi│ ⌂√╘⁸ │ ╩ ⇔╕∑╪─≢ ⇔╟℮≤∆╣

┌ ╩ ╣╕∆⁹⇔⅛⇔⁸∆↓⇔│ ╩ ⇔╕∆─≢ ≤™℮↓≤╩

╢ ≤™™╕∆⅜⁸0─ ╩ ╢↓≤│ ⌐ ⇔™─⅜ ≢∆⁹ 

 

│⁸ 2
1≤╙ ↑╕∆⁹ ─ ⇔√ ▬○fi│ ≢№╡ ╩№╕

╡ ⇔╕∑╪─≢⁸ ─ ⁸ ╩ ╣⌂™≤ ≢⅝╕∑╪⁹

─ ╩ ≤™™╕∆⁹ 

ⅎ┌⁸ ההה0⁸ 1 0⁸ 10 0⁸⌐ ↑╠╣╕∆⅜ 0 ⌐│≢

⅝╕∑╪─≢ ⌐ ™╢─│⁸ ≤ ⇔⅛ ⅎ╕∑╪⁹ 

 

─ ─ ≢ ─ ⌐ ╤℮≤∆╣┌ ─ ╩ ∆─≢∆⅜↓─╟

℮⌂ ╩ ╤℮≤∆╣┌ ⌂ ⅜ ⅛╢─≢∆⁹ 

☿ꜝⱵ♇◒☻≢ ↕╣√ │₈1 ₉⌐⌂╡╛∆™ ⅜⁸▪

◒▪ⱳꜞfi ─ ≢ ╠⅛⌐⌂∫≡™╕∆⁹ ≈╕╡ 0 ⌐⌂╡╛∆
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ↄ⌂╡╕∆⁹↓─↓≤│⁸ ⅜ ⇔⁸ ↕╣⌂™ ≢№╢↓≤─ ─

⁸ ≤™ⅎ╕∆⁹ 

 

─ ╩ ⅜ ∆╢⌐│⁸ ⌐№╢♃fiⱤ◒ ⅜ ⅝╞ ▪◒▪ⱳ

ꜞfi ≤™℮ 1 ⅜╛∫≤ ╣╢ ╩ ╡⁸ ≤ ╩≈⌂← ⌂

╩ √⇔≡™╕∆⁹ 1 │ ⌐ ═√╟℮⌐⁸0⁸38 ♫ⱡⱷכ♩ꜟ

≢ ⌐ ™ ≢∆⁹⇔⅛╙⁸ ⌂ ╩⇔≡™╢√╘ 1 ╩ 

╡ ∆↓≤│ ⌂◖☻♩⅜⅛⅛╡╕∆⁹ 

⇔⅛⇔⁸ ⅛╠ ⌐ ╢╕≢▪◒▪ⱳꜞfi⅜ ⇔⁸ ⌐ ⅛╠

╩ ╛ ⌐ ╡ ╪≢™╕∆⁹ ⌐ ╙─ ⅜ ╡

↑╢ ⅜≢⅝╕∆⁹ 

 

│ ≢№∫√╡ ≢№∫√╡⇔≡™╕∆⅜⁸ ≤

≢ ⇔≡™╢≤ ⅎ╠╣╕∆⁹≈╕╡⁸∕─ ⌐ ™ ≢№∫√╡ ≢№

∫√╡⇔⁸ ≢ ╣ ╩ ⌐ ↄ≤ ⅎ╠╣╕∆⁹ 

∕╣│⁸ ─ │₈ ה ₉≢№╢╟℮⌐ ⅎ╠╣⁸ ≈≤∫≡╙

≢▪▬fi◦ꜙ♃▬fi⌂≥⅜⁸ │ ⌂─⅛ ⅛≢ ↕╣≡™╕∆⅜⁸

│⁸ ⌐₈ ≤ ₉≥∟╠⅛⅜⌂↑╣┌ ╡ √⌂™ ⌐№╡╕∆⁹™∏╣

⌐⇔≡╙₈ ≤ ₉≢⌂╡≡∫≡™╢⁹ ⌐│⁸ ≤ ⅜№╡⁸№╠╝╢

⅜ ╡ ∫≡™╕∆⁹ ╙ ≢∆⁹ │₈ ה ₉⅜№

╡╕∆⁹ 

│⁸ ─Ⱪכ◄►ꜟכ○╢╝╠№─ ⁸ ⁸ ⁸ ⌂≥⌂

≥─ ╩ ↑≡◄◐◘▬♩⇔≡™╢≤ ⅎ╠╣╕∆⁹ 

 

⁸ ⌐ ⅛⌂™⁸╙╤╙╤─ ╛ ≤ ⇔√╟℮⌂◄Ⱡꜟ◑כ╩

↑╢↓≤⌐╟╡⁸ ⌂ │◄◐◘▬♩∆╢↓≤│ ™─⌂™≤ ⅎ╠

╣╕∆⁹ │⁸∕─ ↕╛ ≢ ╩⇔≡™╕∆⅜⁸∕─ ─ ⅝─ ⁸

⌂≥≤ ⇔√╟℮⌂◄Ⱡꜟ◑כ⅜ ⅛╠ ⅎ╠╣╢≤⁸∕─ │⁸

≤≡≈╙⌂ↄ ⅝⌂ ╩ ∆╦↑≢∆⁹ ☿ꜝⱵ♇◒☻

─  

∕─↓≤╩ ꜠▬◐ ◄◐◘▬♩≤™∫≡™╕∆⁹⇔⅛⇔⁸ ↄ│ ≢ ⇔

⌐ ╡╕∆⁹∕╣│ ⌂╙─≢∆⅛╠⁸↓╣╩ ∆╢√╘⌐ ⌐⇔√

╠ ™⅛╩ ⅎ╢ ⁸ⱥfi♩│ ⌐№╡╕⇔√⁹ 

∕─ │ ≢╒≤╪≥ ⌐⌂╡ ⇔⁸ ─ ⌐╟╡ ⌐ ╣≡™

╕∆⁹ ≢ ™─│ ≢∆⁹≥↓⅜ ℮─⅛⁹ │⁸3 №╡╕∆⅜

ↄ ⇔≡™╢─│ ≢∆⁹ 
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₈ ה2 3 ₉│ ⌐ ↑⌂™⁹ ─ ≤ ─ ⅜ ─ ⌐

╟╡⁸ ≤ ⇔≡ ⇔≡™╢─⅜ ≢⇔√⁹20 │ 2 ≤⇔≡

↑√ ≢№∫√⌐ ⅜™⌂™⁹∕↓≢⁸ ╩ ∑┌ ™≤™℮↓≤

⅛╠⁸ ╩ ∫√╡∆╢ ╙™√╡⁸ ⌐ №╢ ╩ ™ ה2

3 Є⁸⌐ ⅝ ⅎ√╡≤⇔╕∆⅜⁸◌♇◖─ ≢ ⌐⌂╢ ≢∆─≢⁸∕

℮ ⌐│™⅝╕∑╪⁹√∞⁸ ─ │ ⌐∕╣╩╛∫≡ ╩

ⅎ≡™╕∆⁹ 

⌐ ⌐ ↑╢ ╩≈ↄ╢≤™℮↓≤≢∆⅜⁸ ⌐│ ╢─≢∆⅜⁸

√ ⅜ ∆╢≤↓╤╕≢│ ⌐∕╣│ ⇔≡™╕∑╪⁹ 

 

∕↓≢⁸ ─ ⌐ ⇔⁸ ─ ─╟℮⌐ ⌐ ╩ ⅎ≡

⌐⌂╢ ☿ꜝⱵ♇◒☻╩ ⌐ ╠╣╢ ╩ ⅎ╢↓

≤⌐╟╡⁸ ─ ≈ ╩ ⅛⇔ ⁸ ↕╣√─⅜₈ ☿ꜝ

Ⱶ♇◒☻₉≢⇔√⁹ 

∞↑│⁸ ─◄Ⱡꜟ◑כ╩ ⅎ╢↓≤⌂ↄ ⌐ ∫≡™╕∆⅜⁸ ─

╩ ⁸⇔♩כ♃☻╠⅛≥↓℮ ╩ ╘╢ ≠⅝≤ ╩ ⅎ≡ ↕∫

√  ≤  ⌐⁸ ⅛╠─ ─ ╩ →╕∆⁹ 

 

∕↓≢⁸ ☿ꜝⱵ♇◒☻⅜ ⌐ ╓∆ ─ ⌂ ⅜ ⅜

╣╕∆⅜⁸ ⌂ ⌐╦√╢√╘ ⅛╠ ⌐ ⇔ 1992

⌐ ↕╣√₈▪◒▪ⱳꜞfi₉≤™℮♃fiⱤ◒ ─ ╩↕╣≡™╢⁸

⁸  ⌐₈▪◒▪ⱳꜞfi≤ ≢ⱴΊכ♥℮™≥₉

╩⇔≡™╕∆⁹ ⌐™√╡╕∆ ₁─ ⅜⁸ ╩ ∫√

╩ ∂≡ ╠⅛⌐⌂╢↓≤╩ ⇔≡™╕∆⁹ 

 

₈ ₉⌐╙≥╡⁸ ╩≈⌂→╕∆≤⁹ 

 

Ᵽ◒♥ꜞ○◒꜡꜡ⱨ▫ꜟ≢№╢ ⌐ ™≡ ╣√◦▪ⱡⱣ◒♥ꜞ▪│⁸

╟╡ ╪∞ ◦☻♥ⱶ╩ ∫≡™╢⁹ ─ ─ ⅜ ≈◒꜡꜡ⱨ▫

ꜟ─ ─ ≈ ◒꜡꜡ⱨ▫ꜟ ╩ ∟⁸ ≤ ╩ ⌐⇔≡ ⌐

⌂ ╩ ⇔⁸ ≤⇔≡ ╩ ∆╢⁹↓─╟℮⌐⁸≥↓⌐≢╙№

╢ ╩╙≤⌐ ⅜ ≢⅝╢╟℮⌐⌂∫√↓≤≢⁸ ─ ─

⅜ ↕╣╕⇔√⁹ 

◦▪ⱡⱣ◒♥ꜞ▪─ │ ↄ≤╙ ⅛╠ ╕╡⁸ ╕≢

─ ™√⅜⁸ ─Ⱨכ◒│ ╕≢≢№∫√⁹↓─ ⁸ ⌂

─◦▪ⱡⱣ◒♥ꜞ▪⅜ ╩₈ ₉⇔⁸↓╣╕≢─ ⅜ ╖⌂╣√

╩₈ ₉⇔√⁹ 
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™⌐⇔≡⁸ ─ ⌐│ ─ ▬○fi⅜ ⌐ ↑≡™√⁹◦▪ⱡⱣ◒♥

ꜞ▪⅜ ∆╢ │⁸╕∏↓╣╩ ⇔≡ ⌐⇔≡™∫√⁹ ─ │⁸

⌐№╢ ─ ─╟℮⌐⁸ ─ ≢ ∫ ⌐ ╕∫≡™√∞╤℮⁹ 

↓─↓╤ ⌐ ⌐ ↑≡™√ ─ ▬○fi⁸♫♩ꜞ►ⱶ⁸ⱴ◓Ⱡ◦►ⱶ⌂≥

│⁸↓╣ ↕╣╢↓≤│⌂™⁹ ─ ≢╙⁸ ≢↕╠⌐ ↕╣

╢─│⁸ ∞↑≢№╢⁹⇔┌╠ↄ│ ⅜╙∫┐╠ ╩ ⅝ ↑≡⁸ ╩ ⌐

⇔≡ ⇔√⁹◦▪ⱡⱣ◒♥ꜞ▪─ ∫√ ─℮∟⁸ ≤ ⌐ ∫√

│╦∏⅛ Ɽכ☿fi♩ ∞≤ ╦╣≡™╢⁹ 

 

⇔⅛⇔⁸↓─ │ ⌐│ ↄ ⅛⌂™⁹ ⅜ ∆╢≤⁸ ─ │

≤⌂∫≡ ⇔≡⇔╕℮⁹╙│╛ ─ │⁸ ─ ⌐│ ≢⅝⌂

ↄ⌂∫√─≢№╢⁹∞⅜⁸∕╣≢╙ ⌐ ↑≡™√ │ ⅛∫√─≢⁸

▬○fi─ ⅜™╕─╟℮⌐↔ↄ╦∏⅛⌐⌂╢⌐│ ⅜⅛⅛∫√⁹

─ ⅜ ⇔│∂╘√─│⁸22 23 ⅛╠≤™╦╣≡™╢⁹ 

∕─ ⌐⁸ │ ⅜ ⇔√ ≢№╢ ⌐ ∆╢ ╩⁸╕√ ╩

∆╢↓≤≢ ⅎ╢↓≤⅜≢⅝√⁹ 

 

╠─ ╩ ⇔⁸∕╣⌐ ∆╢↓≤≢ ⇔≡╝ↄ─│⁸

╡ ⇔ ╠╣╢Ɽ♃כfi≢№╢⁹⇔⅛⇔⁸↓─≤⅝ ⌂ ─ ⅜ ⌐⌂↑

╣┌ ⅜ ⇔≡⇔╕℮ ⅜№∫√─≢│⌂™⅛⁹↓╣╙ ─ ─

≈≤ ⅎ╢≢№╤℮⁹ 

 

╩ ⇔≡™√ ⅜ ⅝≡ↄ╢≤⁸ ⌐ ─ ⅜ ↑ ╖⁸↕╠⌐

⌐╙√╕∫≡™⅝╕⇔√⁹ ╛ ⌐ ⅜ ⇔≡╝ↄ≤⁸

≢─ ─ │ ╩ ≤⇔⌂⅛∫√√╘⁸ ⌐╟╡ ⇔√≤

ⅎ╠╣╕∆⁹ 

╛⅜≡⁸ ⌐ ⅎ℮╢ ─ ╩ √ ─ ⅜╛∫≡⅝╕∆⁹↓─╟

℮⌐⁸№╢ ─ │⁸ √⌂ ≤⇔≡ ╩ ⇔≡╝⅝╕∆⁹™™⅛ⅎ

╣┌⁸ ≤ │ ╕≢ ─ ≤⇔≡ ⇔≡™╢─≢∆⁹

─ ⅛╠⁸ ⌐ √↕╣√ ┼≤ ⇔⁸ ╩ ∆╢ ⅜ ⇔⁸

╩ ╘╕⇔√⁹ ⌐ ↑ ╪≢™√ ╙ ↕╣⁸ ⌐ ⅜ ⇔

╕⇔√⁹╛⅜≡⁸ │ ╩ ╘≡ ⌐ ⅜∫≡™ↄ≤™℮ ─♪ꜝⱴ

⅜ ╕╡╕⇔√⁹ 

 

 │⁸ ─ ⌐ ↑ ╪≢™√₈ ₉─ │ ₈ ₉≤⇔≡

⇔≡™╢≤ ╠╣╕⇔√⁹≈╕╡⁸₈ ה+3 2+ ₉╩ ⇔≡ №╡⁸
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≢№╡⌂⅜╠ ┘⌂™≢ ╛ ⌐ ∆╢ ╩ ∟⁸⇔⅛╙ ≢╙

№╡╕∆⁹↓─╟℮⌐ ≤⇔≡ ⇔≡™╢₈ ₉⌐ ⇔╕⇔√⁹ 

ה ⅜ ⇔√ ≢№╢≤ ⅎ╠╣≡™╕∆⁹≈╕╡⁸ ─ ⅜

⇔√ ─⁸ ₈ ₉≤⇔≡ ⇔≡™╢─≢⇔√⁹ 

 

│ ╟╡₈√√╠ ₉≤⇔≡⁸ ─╒⅛↕╕↨╕⌂ ≤⇔≡

⌐ ╦╣≡⅝╕⇔√⁹₈ ₉│ ↄ ⇔⁸ ─ ╛ ⌐ ↄ╖╠╣╕∆⁹

∕─₈ ₉│⁸↓╣ ┘⌂™≤™℮⁸ ─ ⅜ ╕╡ ─ ≢

⇔≡™╕∆⁹ │ ⌐↓─ ─ ≈ ╩ ⅛⇔╕⇔√⁹ 

 

₈√√╠ ₉≢│⁸ 3 ╩ ╙ ≢ ⅝⁸√√⅝╩ ╡ ⇔≡⁸
3╩ 2≤ ⇔⁸ ╩ ™ ⇔⁸ ┘⌂™ 2 ∞↑╩ ⇔╕

⇔√⁹≈╕╡⁸ ↕╣╢↓≤⌂─⌂™⁸ ≤⇔≡⁸ ┘⌂™ ≤⇔≡╕↕⌐

╩ ╖ ⇔√ ─ │⁸ ─ ₁⌐ ╛ ╩ ⅎ≡ↄ╣≡™╕∆⁹

≢№╡⁸ ≢№╢ ─ ╩ ⌐ ™⁸ ⌐ ⅛⇔

≢⅝⌂™⅛≤ ⅎ╕⇔√⁹ 

 

⅛╠ ⁸ ⌐ ⇔≡™╢─│⁸№╠╝╢ │₈ ₉₈ ₉≢№

╡⁸ⱪꜝ☻הⱴ▬♫☻≢№╡⁸ ≢№╡⁸ ≢№╡⁸ ≢№╡⁸∕

╣╠⁸ ≡⌐ ⇔≡™╢ │⁸∆═≡│⁸∆═≡─ ⌐ ╕╣≡™╢≤

™℮↓≤─ ≢⇔√⁹ 

∕╣│⁸ ⸗ⱡΊ─ ⌐ ⌐ ╡ ⱡΊ⸗ה◒♇ꜗ☺⁹√⇔╕™≡╣↕ ⱨ

ꜝfi☻1965ה ⱡכⱬꜟ ≢№╡ ─

│₈ ≤ ₉─ ⌐≡⁸ ─╟℮⌐ ∫≡™╕∆⁹ 

 

₈ ⅜ ─№™∞≢ ╘╢ │⁸ ⌐№╢≤ ⌐⁸ ⌐№╢≤™

ⅎ╟℮⁹ ⌐№╢≤™℮─│⁸ ─ ⅜⁸∆≢⌐╦⅛∫≡™╢ ─ ─

⌂ ⌂ ╩ ≠ↄ∫≡™╢⌐∆⅞∏⁸⇔√⅜∫≡ ─ ⅜

⌐╙ ∆╢╟℮⌂ ╩№┌⅝∞∆⌂≥≤™℮↓≤│⁸⅔╟∕⁸

№╡∕℮⌐⌂™╟℮⌐ ╦╣╢⅛╠≢№╢⁹ 

∞⅜⁸ ⅜ ∂≡™╢╟℮⌐⁸№╠╝╢ ─ ─ ⅜╕↕⌐⁸ ─

⌐ ∆╢ ╩ ↄ↓≤⌐№╢≤∆╣┌⁸ ⌐ ⌂ ╩ ╘⌂↑╣┌

⌂╠⌂ↄ⌂╢⁹≤™℮─│⁸№╠╝╢ ─℮∟≢ ↓∕ ─ ≤

│ ⅛≤™℮ ⅜ ─↓≤┌╩ ╦⌂™≢╙ ⅎ╢╟℮⌐⌂╢╕ⅎ⌐⁸

↕╣≡™⌂↑╣┌⌂╠⌂™╟℮⌂ ─ ⌐⁸ ╙ ⌐ ╤℮≤

∆╢⅛╠≢№╢₉⁹ 
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⌐ ╡ ⌐⁸ ╩ ⅎ√ ─№╡╟℮⅜ ╠╣╢╟℮⌐⌂╡╕⇔√⁹

∕╣│⁸ ⁸ ≤ ─ ⅜⁸ ⁸ ⌂

⁸ ⁸ⱴⱠכ◕ⱶ ─ ⌐╟╢ ⁸ ─ ⁸ ─ ₁

╩│∂╘⁸₈ ─ ₉₈ ─ ₉₈◄Ⱡꜟ◑כ─ ₉≤⁸ ╛ ⁸

⅜⁸ ─ ⌐ ╩ ™∞∑╠╣⌂™ ⌐ ╩ ╘≡™

╕∆⁹ 

⁸⸗ⱡΊ─ ℮ ─ ≤ ─ ≤│⁸ ╩ ∫≡ ╠╣

⌂↑╣┌⁸ ─ ≢⇔⅛ ≢⅝∏⁸ ≤ ─ ≤⅜↕╙∕╣╠

⇔⅝ ╩ ╡≈ↄ⇔≡™╢ ⌐ ╡⁸ ─√╘─ ⅜ ∆╢

─ ╩ ⇔⁸₈ ⌂ ≢∕─╙─⌐ ℮↓≤⅜₉ ─

⌐ ≠↑╢≤ ⅎ╠╣╢─≢∆⁹ 

 

─ ╩ ╢↓≤│⁸ ⅝≤⇔ ↑╢⁸ ⌐≈⌂⅜∫≡№╕∆↓≤

─⌂™ ╩ ╢↓≤⌐№╡╕∆⁹ 

∕─ ⌐ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™ ─ ⅜№╡╕∆⁹∕╣│ ─

╩ ⇔≡⅔⅛⌂↑╣┌⁸ ⇔≡ ╠╣╢↓≤─ ⌂™ ⅜ ≤⇔

≡ ∟│∞⅛╢≤™℮⁸ ─ ⌐ ⅝ √╡ ─ ─ ⌐ ℮

↓≤≤⌂╢≤ ⅎ╠╣╢⅛╠≢∆⁹ 

 

─ ≤│ ≤│ ⌂─⅛ ≤™℮ ™≢∆⁹ ─ ⅜

╠∏⇔≡⁸ ─ ╩ ╟℮≤⇔≡™╢─⅛≤™℮↓≤⌐ ⅜╡╕∆⁹∕╣│⁸≥

↓╕≢╙ ⌂ ≢∆⁹ ⇔≡™╢ ≤⁹ ↕╣╢⸗ⱡ⁹≤─

⌐⌂╡╕∆⁹ ─ ⅛╠⌂™ ⅜⁸ ─ ╩⇔≡⁸ ─ ╩ ⇔≡

™╢↓≤⌐ ≠ↄ↓≤⅜₈∕─╙─₉─ ╩  ⁹∆╕╡⌂⌐♩כ♃☻─≥↓╢

 

⁸ꜟⱡכ─™℮ ─ │⁸ ⌂ ╛ ─ │ ≤⇔≡⁸

≢│ ╢↓≤─ ⌂™⁸ ⅝≡ ↄ ⅛╩ ╢↓≤⌐≈⌂⅜╢≤ ⅎ╠

╣╕∆⁹≈╕╡⁸₈ ה│≥ ה│≥ ה│≥ ≤│₉₈ ─ ₉≤│

⅛≤™℮ ╩ ╘╢↓≤⅜⁸ ≢№╡⁸ ≢№╡⁸ ≢№╡⁸ ≢

№╡⁸ ₁─ ≢№╡ ─ ⌂ ↓∕⅜ ─ ╩ ⇔≡™ↄ

≤™℮ⱷ♇☿כ☺≢№╢≤ ⌐ ↑ ╘╢ ⌐№╡⁸21 ─⁸

╛כ♄כꜞ─ ⌐⁸╕√⁸ ╩ ⅝╢ ₁⌐⁸ ╘╠╣≡™╢─∞≤ ⅎ╢

─≢│™≢⇔╞℮⅛  

∕─╙── ╩ ╢≤™℮↓≤│⁸∕─╙─⌐ ╡⅝╡⁸∕─╙─≤ ∆╢⁹ 

≈╕╡⁸ ⅝≡™╢ ─ ≢№╣┌∕─ ⌐ ╡⅝╢↓≤⁸∕↓│⁸

╙⌂ↄ ╙⌂™⁸№╢─│ ⅜ ╩⇔≡™╢ ≈╕╡⁸ ╙ ╡╟℮─⌂

™ №╢≤™℮ ≢⇔⅛ ╣╠╣⌂™ ╩™℮─≢∆⅜⁸∕─ ⁸∕─
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⅜ ≤⇔≡ ─ ┤╢╕™ ╩ ⅎ≡ↄ╣╢ ┤╢╕™ ╩ ≢⅝╢≤

ⅎ╠╣╕∆⁹ 

 

↓─╟℮⌐⁸ ≢ ⇔ ╩ ╣≡∕─╙─≤ ≈⌐⌂╢ │⁸ ↄ─

⅜⇔≡⅔╠╣╢≤ ™╕∆⁹ ∞↑≢⌂ↄ⁸№╠╝╢ ≢∕─ ≢

⁸ ╩ ╣≡ ╡ ╖ ╩↕╣≡™╢ │⁸ ─ ≤⇔≡ ₁

↕╣≡™╕∆⁹ 

 

╕↕⌐⁸∕─ ─ ⌐ ℮─≢∆⁹ ≤ ≤│⁸ ╢ ╙ ╠

╣╢╙─╙⌂™⁸ ≢ │ ─ ┤╢╕™ ⌐№╢↓≤─ ↓∕⅜⁸ 

⁸ꜟⱡכ─™℮ ╩ ⅎ√ ≤⇔≡⁸∆═≡⌐≈⌂⅜╢ ⌐

℮↓≤╩ ∂≡™╕∆⁹ 

↓─↓≤│⁸ ╠─ ─┤╢╕™╩ ⇔≡⁸ ─ ─┤╢╕™╩ ∆╢─≢

∆⁹∕─┤╢╕™│ ╩ ⇔≈⌂⅜╡⁸ ≈ ≈─ ≤⇔≡⁸↓─ ⌐

⅝╢⁸ ⅝≤⇔ ↑╢ ⌐ ╣≡™╢ ─ ┼≤ ╕╡╕∆⁹ 

 

ⅎ┌⁸ ─⅔ ≢ ╠╣√⁸ ⅝ ⅞√ ≤ ↑≢ ↕╣√

─ │≥℮⌂∫≡™╢─≢⇔╞℮ ⌐ ╠╣√№╠╝╢ ⌐∕─

│ ↕╣≡™╢─≢⇔╟℮⅛ ∕─ │₈ ─ ≢↕ⅎ₉

⌐♪꜡♪꜡⌐ ∫≡™ↄ ≢ ╣≡™╢─≢∆⁹ 

 

≈╕╡⁸ ─ ≢№╢ ⌂ ─ ⅜ ╣√₈ ↑ ₉≤ ⇔√

╩╗↕╓╢╟℮⌐ ⇔≡™╢ ⌐ ↄ─ ₁│ ≠™≡™╕∑╪⁹ ≤

⇔√ ─ │╛⅜≡ ₁─ ⌐ ╣≡⅝╕∆⁹●fi─ │ ─ ╢═

⅝ ≤⇔⅛ ™╟℮⅜№╡╕∑╪⁹∕⇔≡⁸╛⅜≡ ─ ⅜≢⅝⌂™

⅜╛∫≡ ╢─≢∆⁹╙℮⁸∆≢⌐∕─ │ ⇔≡™╕∆⁹ 

 

─◐ꜙ►ꜞ⌐│∂╕╢ ≢∆⁹50 ╩ ╡ ╡╕∆≤⁸ ╩ ═╢≤

™℮ ⅜№╡╕⇔√⁹ ─ ╡╩ ↄ≤™℮↓≤≢∆⁹ ⅜ ≡√

╩ ™≡⁸∕─ ╡⌐ ⇔√ ≢⇔√⁹ ─ √∟│⁸∕╣∙╣─

⅛⌂ ╡╩ ⌐≈↑≡™╕⇔√⁹♩ⱴ♩│♩ⱴ♩─⁸◐ꜙ►ꜞ│◐ꜙ►ꜞ

─⁸♬fi☺fi│♬fi☺fi─⁸◗Ⱳ►│◗Ⱳ►─ ╡⌐ ╕╣≡™╕⇔√⁹ 

∕╣∙╣─ ╡│∕─ ─ ≢⇔√⁹ ⅛╠ ╩ ╢◄◐☻─ ™≢

⇔√⁹ 

⌐ ─ ⅜ ╖⁸ ╩ ⇔ⱵⱠꜝꜟ ⇔≡ ⌐ ⇔⁸

─ ∫↓│ ≤⇔≡ ─ ⇔√ⱵⱠꜝꜟ╩ ⇔ ⇔╕⇔√⁹

─ ⌂╢ ─ ⅜ ⅝≡™√─≢∆⁹ ─ ⅜ ↕╣≡™╕⇔√⁹ 
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╙⁸◗Ⱳ►╙⁸♬fi☺fi╙ ⌐⇔╕∫≡™╢ ⌐⁸ ⅛╠ ╩∞⇔⁸╛⅜

≡∕─ ⅛╠♩►⅜ ∟⁸ ╩ ⅛∑╕⇔√⁹ │ ⅛╪≢ ─ ⌐ ∫

≡ ⅝╕⇔√⁹⌂− ⅜ ↄ─≢⇔╞℮⅛ ╕↕⌐⁸ ─ ─ ≢⇔√⁹ 

◐ꜙ►ꜞ│⇔┌╠ↄ ™≡⅔ↄ≤⁸╛⅜≡ ⌐ ⇔⁸2 3 ◌ ╙∆╣┌∕─

◐ꜙ►ꜞ─ │ ╪≢ ─ ⌐ ∫≡ ⅝╕⇔√⁹ 

 

∕─ ╣≡ ╪∞ ─ ⌐ ╩ ⇔╕⇔√⁹ ─ ₁│⁸₈℮∟─ ↕╪┌№↕

╪│⁸ ⅜ ╣╢⅜↔≤ↄ ╩ ℮⇔√≤₉№╡⅜≤℮⁸№╡⅜≤℮≤ ╩

╦∑≡™╕⇔√⁹ 

─ ⌐ ∫≡™√─≢∆⁹₈ │ ⇔ ╠⌐ ╢≤⁹₉∕─ ─

↓∕⅜ ∕─╙─≢⇔√⁹ ⌂ↄ∕─╟℮⌂ ≢⇔√⁹₈ ₉₈

₉⅜ ╩ ⅎ≡ ⅝≡™√ ─↓≤≢∆⁹ 

 

─ ≤ ─ │ ≢ ∂≡ ⇔≡™√─≢∆⁹ ─

╖│∆═≡⌐ ╡ ╣≈⌂⅜∫≡™╢≤™℮ ≢⇔√⁹ 

─ ╩ ∫≡™╢ ─ ≢∆⁹ ─№╢ ≤│≥─╟℮⌂ ╩ ™

∆─≢⇔╞℮⅛ ⇔┌╠ↄ ↑┌ ╡ ⌐ ╢╟℮⌂ ≢⇔╟℮⅛  

∕╣≤╙⁸ │ ╠⌂™≢⁸ ╩ ⅛∑ ╩≈↑≡ ⇔⁸ ╪≢ ─

⌐⌂╡⁸ ⌐ ╢ ─↓≤≢⇔╟℮⅛  

│ ⇔≡ ⌐ ╡⁸ │ ╩ ⅛∑ ╩≈↑≡ ╪≢ ⌐ ╢⁹

≢ ↕╣╢ ≈─ ⅜№╡╕∆⁹ ─│∂╕╡≤⁸ ╦╡⌐│ ⅝⌂

⅝⅜№╡╕∆⁹∕╣│⁸ ≈─ ─ ─ ⅜ ⇔≡™╢≤ ⅎ≡™╕∆⁹ 

 

≈│⁸⅔ ≢ ⌐ ╠╣√ ─ │כ♃☻ꜝ◒─ ⅝ↄ⁸ ≢

─ ⌐ ↕╣╛∆ↄ ↕╣╛∆™≤ ⅎ≡™╕∆⁹∕─ ─№╡╟℮

⅜ ⌐ ╣╢─≢│⌂™∞╤℮⅛≤ ⅎ≡™╕∆⁹ 

∕╣╠─ ─ ╩ ≢ ╣┌ ╠⅛⌐⌂╡╕∆⁹ ─№╡╟℮⅜

─ ╩≈ↄ╢≤ ╦╣╢─≢∆⁹ 

│ ⅜ ∫√ ≢∆⁹ ─ │ ╩ ℮∆╢

╩ ⌡ ⅎ≡™╕∆⁹∕─ │כ♃☻ꜝ◒─ ≢ ⌐ ⇔≡™╢≤

ⅎ╠╣╕∆⁹∕╣│╛│╡ ⌐ ≤⇔≡ ╣⁸ │⅝╘ ⅛ↄ ⌐ ∟≡

™╕∆⁹ ─ ⌐ ∆╢ ⌐ ╣⁸ ⌐╟╢ ⌐╙ ⇔ ↕

╣∏⌐ ⁹∆╕⇔♪כ●╩ ⌐ ≡╢ ╩ ⅞╕∆⁹ ╩ ∂≡

⌐ ╢ ⅔╩כ♃כ♦ ™⇔√™≤ ⅎ≡™╕∆⁹ 

 

∞⅛╠≤™∫≡⁸ ─ ◦☻♥ⱶ ⌐№∫≡⁸ ╩ 50 ─
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╛ ─ ╖╩ ≡ ∆╢≤™℮ ⌐ ∆╢↓≤│ ≤ ⅎ╠╣

₁⌐≤∫≡│ ⌂ ≢╙№╡╕∆⁹ 

⇔╕⇔√╟℮⌐⁸ ╩⇔≡ ─ ⅜ ╕╢≤∆╣┌⁸ ⌐⅛⅛╦

╢ ╩ ∆╢↓≤⅜ ╙ ⌐⅛⌂℮≤ ⅎ≡ ↕╣√─⅜₈ ☿

ꜝⱵ♇◒☻₉ ☿ꜝⱵ♇◒☻ ≢⇔√⁹ 

 

⌐☿ꜝⱵ♇◒☻╩ ╣╢∞↑≢⁸₈ ─ ₉ ⌐ ═╠╣≡™╢⁸ ─

⌐⌂╡╕∆⁹∕╣╙⁸ ≢╙⅜ ℮↓≤─ ╢ ⅜₈ ₉⌐⌂

╡⁸⅔ ≢ ∫√₈ ₉≢№╢∆═≡─ ╩ 15 ↓─ ⌐ ∆∞↑≢√∟

╕∟⁸ ─ ⌐ ∆╢─≢∆⁹ ≢│⁸↓╣⅛╠₈▪◒▪ⱳꜞfi₉

─ ╩ ∂≡─ ≢כ♃כ♦ ≢⅝╢≤ ⅎ≡™╕∆⁹ 

 

≈╕╡│⁸ ≢ ∫√ ─◐ꜙ►ꜞ╩⁸↓─ ⌐ 15 ∆∞↑≢

⌂ ≢ ⇔╕∆≤⁸ ⌐ ⇔≡ ⌐ ⇔≡™⅝╕∆⅜⁸ ╙⇔⌂™≢

∕─╕╕◐ꜙ►ꜞ─ ╩⇔╕∆≤⁸√∟╕∟◌ⱦ⅜ ⅎ ∫≡ ⌐ ∫≡ ⅝

╕∆⁹ ⅜ ⌐ ╩ ⅎ≡™╢↓≤│ ≢∆⁹ 

⌂ ₁│ ∏≤ ≢⅝╢≤ ™╕∆⅜⁸≥∟╠─ ╩ ∆╢─⅜ ™⅛

│∕─ ⌐ ∑╢⇔⅛№╡╕∑╪⁹ 

 

⌂ↄ≤╙ 36 ╩ ╡⁸ ─ ⅛╠ ⇔√ ⅜╛⅜≡⁸ ⱪꜝfi◒

♩fi⌐ ⇔⁸ ─ ─ ⅜ ⌐ ⇔⁸ ╩ ⅎ╕∆⁹

⌐≈⌂⅜╢ ─ │⁸ ⌐╟╡ ╩ ⇔╕⇔√⁹ 

─₈ ─ ⅜ ╦╢₉↓≤≢⁸™╕ ⅝≡ ↄ ─ ⌐⁸

─ ⌐♄▬꜠◒♩⌐ ╡⁸ ⅜⅔─∏⅛╠ ⅎ╩ ⅎ≡ↄ╣≡™

╢─≢∆⁹ 

 

⇔⅛⇔⁸≤≡╙ ⌂↓≤⌐₈ ⅜ ה┌╣╦ ⅜ ╦╢₉↓≤╩⁸ ─

≤⇔≡ ⅎ≡ↄ╣≡™╢─≢∆⅜ ─ ≤ ─ ─

⌐ ∟│∞⅛╢₈ ₉⌐ ↕╣⁸╙≤╙≤⁸ ≤ ≤│ ≈

≢№╢≤™℮ ⅛╠ ↨⅛╡⁸ ─ ─№╡╟℮⅛╠ ⇔≡⁸

─ │ ⅛╠╙√╠↕╣⁸38 ≈⌂⅜╡⁸≈⌂™≢⅝√ ↄ─ ⌐

╕╣⁸ ⅛╠ ≤ ─ ─ ™│№╕╡⌂™ ▪Ⱪꜝⱶ

◦⁸♩fiⱲ⅛╠⁸ⱷ♄◌⌂≥ ╣⌂™ ⅝ √∟≤ ⌐ ⇔≡™╢ ≈─

⅜⁸√╕√╕⁸ ≢№╡⁸ ∞↑⅜⁸ ∞↑⅜ ↄ─ ≤ ⇔≡

⇔≡ ⅝≡™╢ ≢│⌂™⁹ 

≤™℮⁸ ⌐ ⅛℮↓≤⌐╟╡ ─ ⅜ │ ─ ≤

⌐№╡⁸ ─ ∕─╕╕⌐ │№╢⁹≤™℮ ╘≡ ⌂ ⌐
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∆╢ ⌐ ∫√≤ ↄ─ ₁│ ∂≡™╢─≢│⌂™≢⇔╟℮⅛  

 

₈ ₉─ ⌐ ™≡⁸ ∫√ ⌂ ≢│⌂ↄ⁸∆═≡─

⌐₈ ─ ₉─ ⅜ ↕╣≡™╢≤ ⅎ╣┌⁸ ─ ╩ ∆╢ ⌐

⇔⁸ ─ ≤⇔≡─ ─ ⅜ ╢≤ ⅎ≡⁸ ⅛╠ ╩

╡⁸ ⌐ ╢ ╩ ⇔≡™╢ ─ ⌐ ⇔⁸∕─ ─

─ ╩ ⌐ ≤⇔≡▬fiⱪ♇♩⇔⁸ ≢ ⅝ →√─⅜

☿ꜝⱵ♇◒☻≢⇔√⁹∕╣∙╣─ │ ╩ ⇔≡ ╦╣≡™╢≤

™℮↓≤│⁸ ─ ⌐╙≈⌂⅜╢≤ ⅎ╠╣╢─≢∆⁹ 

 

─┤╢↕≤│⁸ ₈ ₉─ ≤ ⅎ╠╣╕∆⁹₈ ─ ₉

─ │⁸1 ─ ≢╙№╡╕⇔√⁹ ╩ ∆ 1 ─ ≢╙№╡╕

⇔√⁹↓─↓≤│⁸ ∆═≡─ ─ 1 ─ │ ╩ ⇔≡

™╢ ה ≤⇔≡⁸ ⌐╟╢ ⅜ √╣╕∆⁹ 

 

₈ ─ ₉─ ↕╣√ ⌂ │⁸1 ⌐⌂╢↓≤⌐╟╡⁸ ╕←╢⇔

ↄ ⇔⁸ ─ ─ ⌐™√╢≤ ⅎ╠╣╕∆⁹∕─ │⁸₈▪◒▪

ⱳꜞfi₉─ ⌐╟╡ ╠⅛⌐⌂╡≈≈№╡╕∆─≢⁸↓↓≢│⁸∕─

╩↔ ↕∑≡ ⅝╕∆⁹ 

 

─▪◒▪ⱳꜞfi ─ ≢│⁸ ─▪◒▪ⱳꜞfi

≤⁸ ∂ ╩☿ꜝⱵ♇◒☻≢ ⇔√▪◒▪ⱳꜞfi ⅜⁸ ╙⇔⌂

⅛∫√ ─ ─⁸2 ╙ ↄ ∆╢≤™℮ ⅜ ╠╣≡™╕∆⁹ 

╕√⁸∕─☿ꜝⱵ♇◒☻ ╩ ↕∑√ ╩ ⇔√ ⁸ ≢╙

∂╟℮⌐ 2 ╙ ↄ ─ ⅜ ╠╣╕⇔√⁹ 

↓─ │⁸ ∕─╙─⌐ ╩ ╓⇔≡™╢─≢│⌂™⅛≤ ⅎ╠╣⁸

─ ⌐ ↕╣╕∆⁹ 

▪◒▪ⱳꜞfi ─ ⁸≤™℮ │ 1998 ⌐▪ⱷꜞ◌─Ⱨהכ♃כ▪◓ꜞ

⌐╟╡₈▪◒▪ⱳꜞfi₉⅜ ╠⅛⌐↕╣⁸2003 ⌐ⱡכⱬꜟ ╩ ↕

╣╕⇔√⁹ 

▪◒▪ⱳꜞfi≤│⁸ ─ ⌐ ⇔ ╩ ↕∑╢≤™℮ ⌂ ╩╙≈

♃fiⱤ◒ ≢№╡⁸ ⅛╠ ╕≢ ≡─ ⌐ ⇔⁸ ≤ ─ ╩≈

⌂← ⌂ ╩ √⇔≡™╕∆⁹╕√ ─ ⌐╟╢≤⁸▪◒▪ⱳꜞfi│

─╖⌂╠∏⁸ ─ ╛ ─ ⌐ ↄ⌂≥⁸ ↄ─ ⅜ ╠⅛⌐

↕╣≡™╕∆⁹ 

 

▪◒▪ⱳꜞfi│ ⌐ ╣╛∆™ ≢№╢√╘⁸ ≢ ╘≡
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≢ ∆╢↓≤≢⁸≈™⌐∕─ ⅜ ⅎ╠╣╕⇔√⁹ 

∕─ │⁸ ⌐ ↕⌂ ⅜ ™√ ─♃fiⱤ◒ ≢∆⁹↓─ │⁸з

⌐ ╙─ ⅜ ╡ ↑╢↓≤⅜≢⅝╕∆⁹↓─₈ ─ ₉⅜ ⌐№

╢⅛╠↓∕⁸ ⌐ ⅜ ↕╣√╡⁸ ╩ ═╢ ⌐ ⅜ ↕╣√╡∆╢

─≢∆⁹ 

↓─₈▪◒▪ⱳꜞfi ─ ⁸≤™℮ ₉⅜ ─₈№╢ ₉⌐ ─ ╡

╩ ╢↓≤≢⁸ ╪≢™╢ ─ ⅜ ⌂ↄ≡╙⁸ ⌐⌂╠∏⌐ ╪≢™╕

⇔√⁹∕─₈№╢ ₉≤│⁸ ─ ╩ ⇔≡ ╩ ╢ ≢∆⁹ 

 

─ ⅜ ∆╢≤⁸ │₈ ₉╩ ⇔⁸ ⌂ⱱꜟ⸗fi

ⱱꜟ⸗fi ╩ ⇔≡⁸ ⌐ ╩ ╠∑╕∆⁹∆╢≤⁸ ─ ⌐№

╢▪◒▪ⱳꜞfi√∟⅜⁸ ≢ ╠╣√ →╪⌐╞℮ ⅜ ╣╢ ─

⌐ ⇔⁸₈ ─ ₉╩ ╡ ↑╕∆⁹↓─ ╩ ∂≡⁸ ─ ⅛╠⅝╣™⌂

∞↑⅜ ╡ ↕╣⁸ ─ ∫√ ⌐ ⅞ ╕╣╢─≢∆⁹ ⅜

↕╣╢≤⁸▪◒▪ⱳꜞfi│╕√ ⌐ ╡╕∆⁹↓℮⇔≡▪◒▪ⱳꜞfi│⁸

─ ⅛╠ √∟─ ╩ ∫≡™√─≢∆⁹ 

 

│∕─ ⅜ ─ ≢⅔⅔╦╣≡⅔╡⁸ │ ⅜╒≤╪≥ ╡ ↑╠╣╕

∑╪⁹⇔⅛⇔⁸ ⌐⌂╢≤⁸▪◒▪ⱳꜞfi⅜ ⇔≡↓─ ⌐│╕╡ ╖⁸

∕─ ╩ ∂≡ ─ ⅛╠⅝╣™⌂ ∞↑⅜ ╡ ↕╣╕∆⁹ 

▪◒▪ⱳꜞfi─ ⌐ ™√ ─ ⅝↕⅜⁸∟╟℮≥₈ 1 ₉⅜⅞╡⅞╡

╡ ↑╠╣╢◘▬☼⌐⌂∫≡™╢√╘⁸ ╟╡ ⅝™ ─ ⌂≥│⁸

╡ ↑╠╣⌂™─≢∆⁹ 

╩ ≡⇔≡╙⁸ ≢№╢ ╩כ♃☻ꜝ◒ ∆╢↓≤│ ─

≢№╢≤⁸ ╦╣≡™╕∆⁹∕╣│ ─ ⌐№╡╕∆⁹ │ ≢│⌂

ↄ ⅎ∏ ⅜ↄ∫≈™√╡⁸│⌂╣√╡╩ ╡ ⇔≡™╢⅛╠≢∆⁹∕─

☻Ⱨ⁸│♪כ ⌐ ╩ ⅎ╢╒≥≢№╢≤ ⅎ╠╣≡™≡⁸≤≡╙

─ ⌐⌂™─⅜ ≢∆⁹⇔⅛⇔⁸▪◒▪ⱳꜞfi─ ╩ ═╢↓≤⌐╟

╡∕─⁸ ─ ╙ ⌐⌂╢≤ ⅎ╠╣≡™╕∆⁹ 

₈▪◒▪ⱳꜞfi₉│₈ 1 ₉⅜◑ꜞ◑ꜞ⌐ ╢↓≤⅜≢⅝╢≤™℮ ─ 

≢∆⁹™╤™╤⌂ ╩ ⅛ↄ ⌐ ═╟℮≤∆╢≤₈▪◒▪ⱳꜞfi₉

─ ─ ╩ ⇔≡ ≢⅝╢⅛╠≢∆⁹ 

☿ꜝⱵ♇◒☻ ◖☼Ⱶ♇◒כ♃כ◊►ה ≢ ⇔√ ─₈▪

◒▪ⱳꜞfi₉ │⁸ ⇔⌂⅛∫√ ∂ 138ɡ / ⌐ ═≡ 2 279

ɡ / ⌐⌂∫√─│ ↄ═⅝ ≢№╡⁸▪◒▪ⱳꜞfi╩ ∆╢ ─ ╩

2 ∆╢ ⅜ ☿ꜝⱵ♇◒☻⌐№╢≤™℮↓≤⌐⌂╢⁹ 

╕√⁸∕─ ╩ ↕∑ ⌐⇔≡▪◒▪ⱳꜞfi─ ╩ ═╢≤⁸ ∂╟
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℮⌐▪◒▪ⱳꜞfi─ ⅜ 2 ⌐⌂╢↓≤⅜ ╡⁸☿ꜝⱵ♇◒☻ │♄

▬꜠◒♩⌐ ⌐ ╩ ⅎ≡™╢≤ ⅎ╠╣╢─≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐כ♃כ◊► ∆╢  ᵑ 

│∂╘⌐ 

 24 2 11 ⌐ ─№∫√ 2 ─▪◒▪ⱳꜞfi ╩ ∫

√⁹ 1 │ ≤ ↕╣⁸ ─ ⌐ ☿ꜝⱵ♇◒☻╩

╣√╙─≢№╢⁹ │ ─ ⅜☿ꜝⱵ♇◒☻≢ ⅜ ╦╢⅛≥

℮⅛╩▪◒▪ⱳꜞfi─ ╩ ∆╢↓≤⌐╟∫≡ ═╢╙─≢№╢⁹▪▪

ⱳꜞfi≤⇔≡ 2⅔╟┘ 3╩ ≤⇔√⁹ 

 

 

 

 

                        

 

 

 

 

 

 

 

Â   

  

138ɛ/

279ɛ/

  

 

▪◒▪ⱳꜞfi≤│⁸ ─ ⌐ ⇔ ╩

↕∑╢≤™℮ ⌂ ╩╙≈♃fiⱤ

◒ ≢№╡⁸1992 ⌐ ↕╣╕⇔√⁹

⅛╠ ╕≢ ≡─ ⌐ ⇔⁸ ≤

─ ╩≈⌂← ⌂ ╩ √⇔≡™╕

∆⁹▪◒▪ⱳꜞfi─ ↕│ 2003 ⌐

─Ⱨהכ♃כ▪◓ꜞ ⅜ⱡכⱬꜟ

╩ ⇔√↓≤⌐ ─ ╛ ─

⌐ ↕╣≡™╕∆⁹ 

╕√ ─ ⌐╟╢≤⁸▪◒▪ⱳꜞfi│

─╖⌂╠∏⁸ ⌐ ↄ⌂≥⁸ ↄ─

⅜ ╠⅛⌐↕╣≡™╕∆⁹ 
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⌐כ♃כ◊► ∆╢  ᵒ 

 

⅔╟┘ ─ ─▪◒▪ⱳꜞfi 2 │ 193ɡ / ⅔╟┘ 

165ɡ / ≢№∫√⁹∕─ ⌐ ☿ꜝⱵ♇◒☻╩ ╣√∞↑≢ 264ɡ / ⅔╟

┘ 267ɡ / ⌐⌂∫√⁹ ∞↑≢⌂ↄ ≢╙☿ꜝⱵ♇◒☻─ ⅜№╢

─│ ↄ═⅝ ≢№╢⁹ ⅜☿ꜝⱵ♇◒☻≢ ╦╢─⅛⁹∕─ ╩▪◒

▪ⱳꜞfi ™╣┌ ≢⅝╢ ⅜∆╢⁹⌂−⌂╠⁸▪◒▪ⱳꜞfi ⅜ ⌐

╩ ∆╢ ≈─ ⌐⌂╢⅛╠≢№╢⁹ ≢╙⁸ ─ ⌂≥╩

≢ ∆╢↓≤│ ╘≡ ⇔™─≢⁸▪◒▪ⱳꜞfi│ ─ ─ ⌐⌂

╢≤ ↕╣╢⁹∕⇔≡⁸ │ ─ ╩ ⅎ╢ ⅜№╡⁸∕─

╩ ∆╢↓≤│ ≤ ⅎ≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐≤∫≡ │™⅛⌐ ⅛≤™℮↓≤│ ⅛∫≡™╢↑╣≥╙⁸∕─ ⅜  

™─⅛ ™─⅛≤™℮↓≤─ │ ⌐ ⇔™─≢∆ ╕⇔≡⁸

⌂ ─כ♃☻ꜝ◒⁸╛ ⅝↕≤ ∫√ כ♦√⇔≥∫∟⅝⁸⅜∆≢─╢№│

⅜כ♃ ⅜☻כ◔™⌂↓≡ ™─≢∆⁹ 

∕↓≢⁸╙≤╙≤─ ─ │ ─ ≢⁸ ─▬Ⱡ⌂≥╩ ╢─ 

⅜ ─ ∞∫√─≢∆⁹∕─ ≢☻♩꜠☻⌐ ™ │ ⅛≤™℮↓≤╩

∫≡ ∫√╠▪◒▪ⱳꜞfi⌐ ⅝ ⅝╕⇔√⁹ 

⅛≤ ℮≤ ╩ ∆ ⅜♃fiⱤ◒ ≢∕℮╝℮╙─⅜⁸ ─ ⌐ ⌐№∫

≡∕╣⅜ ↄ↓≤⌐╟∫≡ ⅜☻♩꜠☻⌐ ↄ⌂╡⁸∕╣│ ─Ᵽꜝfi☻⅜

ↄ √╣╢≤☻♩꜠☻⌐ ™ ⅜≢⅝╢≤™℮↓≤⌐≈⌂⅜╡╕∆⁹ 

Â CT- X ⅔╟┘ CT- X

─▪◒▪ⱳꜞfi  

2.  

-1 AQP2

CT-X

CT-X

 193ɛ/ 165ɛ/ 246ɛ/

267ɛ/
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≤™℮╙─╩ ∆♃fiⱤ◒ ╩ ∫≡ ≤ ℮∕─╙─╩╙℮ ⇔ ≢⅝╢

─≢│⌂™⅛≤ ⅎ⁸ │ ─ ≢∆↑╣≥╙◘▬♪꞉כ◒≤⇔≡ 

─ ╙╛∫≡™╕∆⁹ 

▪◒▪ⱳꜞfi≤│ ⅜ ╢ ≤™℮ ≢⁸1 ⇔⅛ ╠⌂™ ─ ≢⁸∕

─ ╩ ═╢↓≤⌐╟╡⁸ ─ ⇔ ⇔⅜ ≢⅝╢≤ ⅎ╠╣╕∆⁹ 

─ כ♃☻ꜝ◒ ⅜ ⌐⌂╡⁸1 ⌐ ∆╢ ⅜ ™╒≥▪◒▪

ⱳꜞfi─ │ ╕╡╕∆⁹ ⌐⅔™≡╙ ⌂ ≢⁸2003 ⌐

≢№╢ ─Ⱨהכ♃כ▪◓ꜞ ⅜ⱡכⱬꜟ ╩ ↕╣≡™╕∆⁹ 

☿ꜝⱵ♇◒☻ ⌐⅔↑╢ │⁸ ⁸ ⌐ ⅝

╕⇔≡ ⌐ ⅜ ╪≢™╕∆⁹ ⇔ↄ│ ↕∑≡™√∞⅝╕

∆⁹ 

    ⁸↓─ ─╟℮⌐₈ ─ ₉⅜ ╢≤⅝⁸∕─ │ ╡⌂ↄ 

    1 ⌐ ≠ↄ≤ ╦╣╕∆⁹ 

              ₈ ─ ₉⸗♦ꜟ ◖☼Ⱶ♇◒ ╟╡  

 

 

 

 

 

 

 

 

 

 

 

ה ─⅔ ה     ╟╡  

   

         ≤  ₐₑ≢  

ₐ ─ ╩ ⇔≡™╢ ⅜ ⁸ ╩ ⇔≡™╢ ⅜ ≢⁸ ╩ ╦∑≡

≤ ╪≢™╕∆⁹ ─ ⌐ ↄ ╛ ∑⅝╡╞ↄ ⌐≈™≡│⁸18

─ fi⅜₈כ꜡◒ ≈─ ─ ⌐ ↄ ─ ⅝↕│⁸∕─ ─ 2

⌐ ∆╢₉≤™℮ ╩╖™∞⇔╕⇔√⁹ 

↓─ ─ ╩ ™╢≤₈ ≈─ ⅜ ╢ ─ ↕│∕↓⅛╠─ ─

⌐ ⇔⁸∕─ ⌐⅔⅛╣√╙℮ ≈─ ⌐ ↄ ─ ⅝↕│⁸∕─

─ ↕⌐ ∆╢₉≤ ™ ⅎ╠╣╕∆⁹ 

─ │ ─ ≢ ∆╟℮⌂₈ ₉≢ ∑╕∆⁹ 

 



59 
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╩ ⇔⁸∕─ ╩ ⅛ↄ⇔≡™ↄ≤ ⌐ ⌐ ⇔╕∆⁹ ⌐

⌂╢╟℮⌂ ─ │ ⱷfi♩╩╙∫≡™╕∆⁹כ⸗ │∕─ ╩ ∆

≢№╡⁸ ≈⅛─ ╩ ∫≡™╕∆⁹ ⁸ ─ ╕╡≤ ⅎ╣┌⁸

≤™℮╟╡╙ ≤™℮ ⅜ ≢⇔╟℮⁹ 

│⁸ ≤ ─ ≢№╢ ≤∕─ ╡⌐№╢ ⅛╠ ╡⁸∕─

⅜ ─ ─♩ⱷfiכ⸗ ™ ≢∆⁹ 

 

╩╙≈ ⅜ ─ ╡─ ╩ ∫≡™╢≤⁸◖▬ꜟ╩ ⅜ ╣≡™

╢─≤ ∂╟℮⌐⁸ ⅜♩ⱷfiכ⸗ ╣╕∆⁹↓╣╩ ™≥♩ⱷfiכ⸗

™╕∆⁹↓─╒⅛⌐⁸ ⌐│☻Ⱨfi⌐ ≠ↄ☻Ⱨfi ⱷfi♩⅜№╡╕∆⁹כ⸗

☻Ⱨfi╩ ⇔ↄ ∆╢√╘⌐│ ─ ↑╩ ╡⌂↑╣┌⌂╡╕∑╪⁹↓↓

≢│ ⁸ ≤ ⅎ≡⅔ↄ↓≤⌐⇔╕∆⁹™╤™╤⌂ ─Ⱳכꜟ─☻Ⱨ

fi╛ⱨ▫◑ꜙ▪☻◔כ♩─☻Ⱨfi╩ ™ ⅛═≡ↄ∞↕™⁹ 

 

⁸▬○fi ┘ ─  ♩ⱷfiכ⸗

 

™╤™╤⌂ ─ │ ∆⌂╦∟ ─ ─ ─ ⌐ ⇔™ ─

╩ ∟⁸ ⌐ ⌐⌂∫≡™╕∆⁹∕↓⅛╠ ≈⅛─ ╩ ╡ ™√╙

─╩ⱪꜝ☻─▬○fi⁸∕↓┼ ≈⅛─ ╩ ↑ ⅎ√╙─╩ⱴ▬♫☻─▬○fi

≤™™╕∆⁹∕─ ─ ╩ ≤™™⁸ ⅎ┌ ⅛╠ ─ ╩ ╡

™√╙─╩ⱪꜝ☻ ─▬○fi≤™™╕∆⁹ ⌐▬○fi≢│⁸ ♩ⱷfiכ⸗

⅜ ⌐ ∟ ⇔ ∫≡♀꜡⌐⌂╢ ⅜ ™─≢∆⁹ 

 

⌐≈™≡│⁸ ⁸ ⁸ ⌂≥│ 2 ─ ⅜ ⇔≡ ╩ ╡╕∆⁹

╛ ─ │ ⱷfi♩⅜♀꜡≢∆⅜⁸כ⸗ ─ │⁸ ⌐Ⱳכ

▪ ─ 2 ─☻Ⱨfi ⱷfi♩╩╙∟╕∆⁹∕╣│⁸כ⸗ ─ ─ ─

☻Ⱨfi ⅜♩ⱷfiכ⸗ ⌐⌂╢╟℮⌐ ∆╢ ⅜ ⌐⌂╢√╘≢№╡⁸

⌐╟╢ ⌂ ─ ⁸│∂╘≡ ↕╣√↓≤≢∆⁹ ─╟

℮⌐ ≈╙╩♩ⱷfiכ⸗ │⁸↓─╒⅛⌐ ≤ ─ ∏≈⅜ ⇔

√ ─ ⅜№╢ↄ╠™─╙─≢⁸ ╘≡ ≢∆⁹ 

↓╣│ ─ ⅛╠⌂╢ ⌐ ∫√↓≤≢│⌂ↄ⁸ ⌐™ⅎ╢↓≤≢∆⁹ 

 

ⅎ┌⁸ ─ ⌐ ─ ⅜ ⇔√ ─ │⁸∕╣∙╣

─ ⌐ 2 ─ ⅜ ⇔⁸∕─ ≡═∆│♩ⱷfiכ⸗ ∟ ⇔ ∫≡™╕

∆⁹ ─ ─⧵ⱷfi♩│⁸כ⸗ ⅜ ≢№╤℮≤⁸ ≢№╤℮≤

≢№╤℮≤⁸ ∕─╕╕ ↕╣╕∆⁹ 
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 ─⅔ ה     ╟╡ ₑ 

 

☿ꜝⱵ♇◒☻│⁸₈ ─ ₉ ╩ ⇔⁸ ─ ≈ ⌐

⇔≡ ⇔⁸₈ ─ ₉─ ≤ ╩ ⌐⇔≡ ↕╣√Ᵽ▬○◘▬◄fi

☻≤ ⅎ≡™╕∆⁹ 

 

↓─ ─ ─ │ ╙ ╩ ╡⁸ ╟╡ ⌐ ╢ ─◄Ⱡ

כ◑ꜟ ≤⇔≡⁸ ─ ╛ ⌐⌂ↄ≡│⌂╠⌂™

─ ╩⌂⇔≡⁸↓─ ⌐ ╩╙√╠⇔╕⇔√⁹ 

 

⁸ ─ ⌐ ↑ ╪≢™√ ▬○fi─ 2+ │⁸ ⌐╟╡

─ 3+ ≤⇔≡ ⌐ ╖╕⇔√⅜⁸ ≢─ ╛ ⇔≡™╢ ⌐

⇔ 2+ ⌐ ↕╣⁸╛⅜≡⁸ ♃fiⱤ◒ │₈ ─ ₉─

⌐╟╡⁸ ⅛╠ ⌐ ⇔⁸ ─ ≤⌂∫√─≢│≤ ⅎ╠

╣≡™╕∆⁹ 

 

↓─₈ ─ ₉ │⁸ ─ ⅜ ⅛╠ ∫≡™≡⁸ ⌐

⅝ↄ ╦∫√≤ ⅎ╠╣≡™╕∆⁹↓─↓≤⅛╠ ─ │⁸™╕⁸ ⌐

⇔≡™╢⁸ ⅝≤⇔ ↑╢ ⌐ ⇔⁸ ₁─ ─ ─

ӓ ╩╙ ∫≡™╢≤ ⅎ╠╣╢─≢∆⁹≈╕╡⁸ ⱡⱶ◕ה

⌐₈ ─ ₉│ ╩ ╓⇔≡™╢≤ ⅎ╠╣≡™╕∆⁹ 

ⅎ ⌂ↄ ↕╣╢ הההה  
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⅜ ⅝≡™╢⅛⅞╡⁸ ≤│ ⌐⁸ ╙

╙≤╙⌐ ⇔≡ ╕⌂™⁹ ≤│ ─ ≢№╡⁸↓─ ↓

∕⅜ ─ ─ ≢№╢⁹ ꜟ♪ꜟⱨכ▼◦הfiⱢ▬ⱴΊה ╟╡⁹ 

₈ │ ╠╣╢√╘⌐ ⅎ ⌂ↄ ↕╣⌂↑╣┌⌂╠⌂™₉ 

◄fi♩꜡Ⱨכ ─ ⌐ ℮ ─ │⁸◦☻♥ⱶ─ ≤ ╩ ∆

╢─≢│⌂ↄ⁸╗⇔╤∕─ ╖ ╩ ╣─ ⌐ ↄ↓≤⌂─≢№╢⁹ 

≈╕╡ ╣↓∕⅜⁸ ─ ⌐ ⌐ ∆╢◄fi♩꜡Ⱨכ╩ ∆╢

╩ ∫≡™╢↓≤⌐⌂╢─∞⁹ 

ה ≤│ ⅛     ╟╡ ⁹ 

 

כⱵ♇◒☻◦☻♥ⱶ│⁸◄fi♩꜡Ⱨꜝ☿ה ─ ⌐ ℮ ─

⅜ ↕╣≡™╢ ─ ≢⇔√⁹∕╣│⁸ ─◦☻♥ⱶ≢

∆╢ ╩☿ꜝⱵ♇◒☻⌐╟╡₈ ─ ₉─ ⌐ ∆╢↓≤≢⁸ №╢

╖ ╩ ╣─ ⌐ ↄ≤⅝⁸ ⅝≤⇔ ↑╢ ─ ╛⁸ ₁─

─ ╩ ╘⁸ ─ ⌐ ⌐ ∆╢◄fi♩꜡Ⱨכ╩ ⌐ ⅝⁸

╕√⁸ ─ ⌐ ≈≤ ↄ─ ≢ ↕╣╕∆⁹ 

 

₈ ─ ₉≤│ 38 ─ ─ ≢⁸ ∞⁸ ≤⇔≡─ ⅜⌂

ↄ⁸ ≤⇔≡─ ─◦☻♥ⱶ⅜ ™≡™⌂™≤⅝⁸∆≢⌐₈ ─ ₉

⅜ ⇔⁸ ◦☻♥ⱶ⅜ ╡⁸ ⅛╠ ⌐ ∆╢ ─ ⌐

╟╡⁸ ─ ⌐ ∫√≤ ⅎ╠╣≡™╕∆⁹ ╟╡⁹ 

 

≤│ ⅛ ∕╣│ ∆╢◦☻♥ⱶ≢№╢⁹ ≤™℮

─ ╩╙≤⌐ √∟│ ╩∕─╟℮⌐ ⇔√⁹ꜝ☿fi ⌐ ╖ ∫√

─ │ ™⌐ ╩ ⌐ ⇔ ℮↓≤⌐╟∫≡⁸ ╠─◖Ⱨכ╩ ╖

∆⁹↓℮⇔≡⅝╦╘≡ ⇔√ ≢ ⅜ ─ ⌐ ↕╣╢⁹↓

╣⅜ ─ ╩ ⇔≡™╢⁹ ⅛⌐∕─≤⅔╡≢№╢⁹╕√⁸∕╣≤│

⌐⁸ ⅎ ⌂ↄ ↕╣╢ │≥─╟℮⌐⇔≡∕─ ╩ ∟℮╢↓≤⁸≈╕╡

∕╣⅜ ╩ ╡℮╢↓≤─ ╩ ℮ ™≢№╢⁹   

 

⁸ ─ ⌐│ ≈№╡⁸ ≈│◄꜠◒♩꜡♬◒☻ ≤⁸ ≈│

⅜№╡⁸∕─ ≢№╢☻Ⱨfi♩꜡♬◒☻─ ⅜ ╖⁸ ≢│ ╙ ⅛

╠ ⌐ ↑≡ ─ ╩ →≡ ╡ ╪≢™╕∆⁹∕─ │

⌐╙ⱴ☻◖Ⱶ⌐╟╡ ↕╣≡™╕∆⅜⁸ ─כ♃כꜙfiⱧ◖כⱤכ☻─

⅜⁸ⱡכ♩Ɽ♁◖fi⌐ ╕╢↓≤╙ ≢│⌂™≤ ⅎ╠╣≡™╕∆⁹ 
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─ │⁸ ─₈ ─ ₉⅛╠₈ ₉≈╕╡⁸

─ ≤◄Ⱡꜟ◑כ─ ╩ ↄ◄fi♩꜡Ⱨכ ⌐╟╢

⅜⁸↓╣╕≢─₈ │ ∆╢₉≤™℮ ╩ ⅛╠ ™ ⇔⁸ ≤♥◒

ⱡ꜡☺⁸≡∫╟⌐כ╙∫≤ ∞∫√ ⅜ ↕╣╢≤∆╢₈ ─ ₉╩

╙ ∟ ╡⁸ ─◦♫ꜞ○⌐ ⅛∫≡ ⅝ ╪≢™╕∆⁹ ⌐∕╣│⁸

≤∕╣⌐ ℮ ╟∫≡╟╡ ≤⌂╡╕⇔√⁹ 

↓─╟℮⌂ ⌐╟╡⁸ ─ ╡╟℮⅛╠ ⌐ ┬⁸ ה

⌂≥─ ⅜ ⌐ ╪≢™╕∆⁹ 

 

∕─ ≈⌐⁸ ⅜ →╠╣╕∆⁹ⱡכⱬꜟ ╩ ↕╣√  

╩ ⌐ ─ ⌐╟╢ ⅜ ≢ ⌐ ╕∫≡™╕∆⁹ 

∕╣│⁸ ⌐╟╢ ╩ ⌐ ≢⅝⌂™⅛≤™℮ ≢∆⁹∕─

│⁸ ⌐ ⅜ ⌐⌂╣┌⁸ └∫ ⇔≡™╢ ─ ⁸

─ ⁸◄Ⱡꜟ◑כ─ ─∆═≡╩ ≢⅝╢≤™℮ ─╟℮⌂

ⱪ꜡☺▼◒♩⅜ ╪≢™╢↓≤≢∆⁹ 

 

⅜ ∫≡™╢ │⁸ ≤ 2 ≤ 2 ⌂≥─

⅛╠⁸ ≢№╢ 2 ╩ ⇔≡™╢↓≤⌐№╡╕

∆⁹ ⅛╠ ≢ ╠╣≡™╢ ─ ≤ ≤⅜ ⌐╟∫≡

⌐ ╠╣╢≤∆╣┌⁸ ⌐ ⌐№╢ ╩ ∫≡ ╩ ╢↓

≤⅜≢⅝⁸∕─ │◄Ⱡꜟ◑כ ⌐╙ ↕╣╢─≢∆⁹ 

 

─ ─ ─ │⁸( ) ≢─₈ ₉⅜ ⅛≤™℮

↓≤≢∆⁹ ⌂ ⁸ ╩ ⇔ ╘₈ ₉╩ ⇔≡ ╩ ╘≡™╢≤

─ ─◖ⱷfi♩⅜ⱪꜝ▬ⱶ♬ꜙכ☻≢ ╠╣≡™╕⇔√⁹ 

 

⅛╠ ∫≡™√≤™℮₈ ₉─ ⌐∕─ ⅜№╢≤ ⇔╕∆⁹

╕√⁸ ─ │ ─ ⌐ ↑ ╪∞ ─ ≢⇔√⁹ ≢─ ⅛╠

╩ ∂╢─│ ⅜ ∫≡™╢⁹ 

 

∕─╙─⌐ ∆╢ ⌂ 2+≤ 3+ ≤─☻Ⱨfi⅜ ≤⇔≡ ™≡

™╢─≢│⌂™≤ ⅎ╠╣╢─≢∆⁹ ─ │ ⌐⇔≡☻Ⱨfi⇔≡

™╢─≢│⌂⅛╤℮⅛ ╕√⁸ ─ │ ⌐ ≤ ╕←╢⇔ↄ⁸

ↄ∫≈™√╡⁸ ╣√╡≤ ⅜ ⇔≡™╢≤ ⅎ╠╣≡™╕∆⁹ 

≢№╢ │ ╩╙∟⁸ ╩≈ↄ╡ ╩∞⇔ ⇔≡™╕∆⁹

⁸ ⁸ ╙☿♇♩≢ ╦╣≡™╢≤ ⅎ╠╣╕∆⁹ 
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─ ⌐│ ◒꜡꜡ⱨ▫ꜟ ≤⇔≡ ⇔⁸ ─ ≤⇔≡

⅛╠ ⌐ ∆╢⁸≈╕╡⁸ ⅛╠ ≤⇔≡ ╩ ╡ ↑ 38

╩ ≡ ⌐ ∫≡™╕∆⁹↓─╟℮⌐⁸ ─ ⌂ↄ⇔≡│⁸ ─

⌐ ╢ ─ │№╡ⅎ╕∑╪≢⇔√⁹ 

 

⌐ ╦╣√ ─ ≢│⁸ ⌐ ╕╣╢ ↄ─ⱵⱠꜝꜟ─ ⁸ ≤⇔

≡ ⌐⌂∫≡™⌂™ 2+ │ ⌐╟╡⁸ 3+ ≤⇔≡ ≤⌂∫≡⁸

│⁸ ─ ╛ ⁸ ⌂≥⌐⁸ ⇔≡™╢─≢│⌂™∞╤℮⅛≤

⇔⁸₈ ─ ₉─ ╩ ⌐ ⇔₈ ₉₈ ₉∆╢↓≤╩ ⌐ -

╩ ⌐⇔⁸∕─ ╩ ≢№╢₈ ₉⌐ ⇔⁸ ≢ ⅝

→√─⅜⁸ ☿ꜝⱵ♇◒☻ ☿ꜝⱵ♇◒☻ ≢⇔√⁹ 

 

╙℮ ≈─ⱪ꜡☺▼◒♩│⁸ ╩ ⌐ ╙ ⅛╠ ↕╣≡™╢₈ ─

₉⌐≈™≡─ ≢∆⁹ │ ─ ∞≤╙ ≢│ ╦╣≡

™╕∆⁹ ─ ה │ ╩ ┘≡™╢⁹ │ ╩ ⌐ ⇔

₈☻Ⱨfi₉⇔ ⇔≡™╢⁹₈☻Ⱨfi♩꜡♬◒☻₉≤│⁸☻Ⱨfi≤◄꜠◒♩꜡♬◒

☻ ⅛╠ ╕╣√ ⁹ 

 

⁸  2011 23 9 5    30Ɑכ☺ 

╟╡ ⁹ 

₈ ╩ ⅎ╢◄꜠◒♩꜡♬◒☻│⁸ ─₈ ╩ ┘√ ₉╩ ∫≡

╩∆╢⁹≤↓╤⅜ ⁸ ─╙℮ ≈─ ≢№╢₈ ╩ ≈ ₉

╩ ™⁸ ⌂ ╩ ∆╢ ⅜ ╪≢™╢⁹◄꜠◒♩꜡♬◒☻─

╩ ∆╢ ╩ ╘⁸ ≢ ╙ ╕∫≡™╢⁹₉ 

₈ⱴ▬♫☻─ ╩ ┘⁸ ─ ╡╩ ╢ ⁹ ⸗♦ꜟ≢∕℮

↕╣≡⅝√ │⁸1920 ⌐⌂∫≡⁸ ≤ ∂╟℮⌂ ╙ ∑ ≈↓≤⅜

↕╣√⁹ ⅜ ∂╢─│ ⅜ ☻Ⱨfi ⇔≡™╢⅛╠≤ ⅎ╠╣√⁹₉ 

 

₈ ─ ⌐│ ⌂ ─ ⅜№╢⁹ │☻Ⱨfi─ ⅝⅜┌╠┌╠≢⁸

│ ∟ ⇔ ∫≡ ⌐ ⌂™⅜⁸ ⌐╟∫≡│ ∂ ⌐∕╤™⁸ ⌐⌂╢⁹

╛♬♇◔ꜟ⌂≥≢⁸ ≤ ┌╣╢⁹☻Ⱨfi─ │ ≤™℮ ─

╩ ℮ ─ ╩ ╘√⁹₉ 

₈ ─ ≈ ≈─ ╩⁸ ─ ⅝╩ ◖fi♩꜡כꜟ⇔≡ ┘≈↑╢ ⁹ 

◄꜠◒♩꜡♬◒☻⌐ ⇔≡⁸☻Ⱨfi♩꜡♬◒☻≤ ┌╣╢╟℮⌐⌂∫√₉≤⁸

─ ⱨ▼꜡כ│ ℮⁹ 

 

₈ │◖fiⱧꜙכ♃כ ─ⱷכfiⱷ⸗ꜞכ⌐ ⇔╟℮≤ ⅜ ╩ ╡⁸
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≢ ⅜ ╕∫√⁹₉ 

₈ ─◖fiⱧꜙכ♃כ ─ⱷכfiⱷ⸗ꜞ⁸│כ ─ ⌐ ⅜ ™⅛ ╢⅛≢ 

₈0₉₈1₉╩ ⇔≡™╢⁹√∞↓─ │ ─ ™√Ᵽ◔♠─╟℮⌂╙─≢⁸

⅜ ⇔∏≈ ╣≡⇔╕℮⁹ ⌐ ╩ ⇔≡ ⇔⌂™≤⁸ כ♦╢™≡⇔

⅜כ♃ ⅎ≡⇔╕℮⁹₉ 

 

₈ ∂ ╩ ℮⌐⇔≡╙⁸☻Ⱨfi─ ⅝≢ ⌐ ↕∑╣┌⁸ ╩ ∫

│כ♃כ♦╙≡ ⅎ⌂™⁹☻Ⱨfi─ ─ ⅝╩ 0⁸1⌐ ↕∑╢⁹ ⱷ⸗ꜞ

כ ⅜ ∆╣┌⁸ ◄Ⱡ≤ ™ ─╟↕⅜ ∆╢≤ ╕╣

╢⁹2000 ─ ≢☻Ⱨfi─ ⅝╩∕╤ⅎ√ ╩⁸ ≢ ⌐ ⇔

╖⁸∕─ ╖≢☻Ⱨfi─ ⅝╩ ↕∑╢↓≤⌐ ─ ⅜ ⇔√⁹ ⅝

╖─☻Ⱨfi♩꜡♬◒☻ ⌐ ⅜ ↑√⁹₉ 

 

₈ │ 7 ⁸ ─ ⱷכ◌כ≤ ─ ╩ ╘╢≤

⇔√⁹₈14 ─ ╩ ∆₉≤™℮⁹ ─ ↕╪│₈10 ⌐│ ╙

╙⌂⅛∫√ ⅜ ↕╣╟℮≤⇔≡™╢₉≤ ↄ⁹₉ 

₈ ─ ╩ ╘╢─│♩ꜝfi☺☻♃┼─ ∞⁹♩ꜝfi☺☻♃│ ─☻

▬♇♅∞⅜⁸ ─ ╙ ⌐⌂╢⁹₈ ─ ⅜≈ↄ╣╢₉≤ ─ 

 ₉ההההה⁹

 

⁸∆←⌐ ╣√ │⁸ ⌐ ⇔⁸ ─⁸≤≡╙◦fiⱪ

ꜟ⌂ ≢⇔√⁹∕─ ⅛╠⁸ │ ─ ╡╩ ⇔ ⇔☻Ⱨfi⇔≡₈

₉₈ ₉─ ⌂ ╩⇔≡™╕⇔√⁹ 

 

⇔⅛⇔⁸₈ ₉│₈ ₉⌐₈ ₉│₈ ₉⌐ ⇔⁸ ⅎ∏ ⇔

√⌂ ╩ ╖ ⇔╕⇔√⁹ ≤ↄ⌐ ╩ ╘≡™╢╙─⌐⁸ ⌐⅔

↑╢ ⅜№╡╕∆⅜⁸╛∕─ ─ ≢ ⌐ ↕

╣≡™╕∆⁹ 

∕─ ─ ≈ ≢№╢ ─ ⌐ ↑≡─ ⅜ ⌐ ╘┌⁸

╩ ╦∏⇔≡⁸ ─Ɽ♁◖fi⅜כ♃כꜙfiⱧ◖כⱤכ☻─ ⅝↕≢ ╕╢─

≢│≤™℮ ↄ═⅝ ≢∆⁹ ─◄Ⱡꜟ◑כ ⌐⅔™≡⁸ ∫≡╙⌂™

⌐ ⅜ ⇔≡™╢─≢∆⁹ 

 

↓╣╠─ │⁸ ─ ┼─ ╩ ↄ─≢│≤ ⅎ╠╣╢⅛╠≢∆⁹

│ ╩ ≈─≢№╣┌⁸ⱦ♇◒Ᵽכfi⅛╠ ⌐ ╣√ │

≤≡╙◦fiⱪꜟ≢⇔√⁹ ─ ╡╩ │ ⇔ ⇔≡™╕∆⁹ 

╩ ⌐☻Ⱨfi⇔ ∆╢₈┤╢╕™₉│⁸ ⌐ ↄ ╙ ∂╟℮⌐
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─ ∞↑ ╩ ™ ∫≡™╕∆⁹∕─₈┤╢╕™₉↓∕₈ ₉₈ ₉╩

⇔≡™╕∆⁹ │₈ ₉≤₈ ₉⌐ ™≡™╢⁹ │ ─╕╕

≢│⌂ↄ⁸ ⅎ∏ ≤ ╩ ╡ ⇔ √⌂ ╩ ╖ ⇔≡™╕∆⁹ 

 

↓─⁸ ╩ ⌐ ⇔ ∆╢ ─ ─ ⅝╩ ∆╣┌⁸ ≢№╡⁸

≢№╡⁸ ╩⌂⇔≡™╕∆⁹ 

⅛╠─ ™ ⅎ⌐│⁸ │₈ ₉₈ ≤ ≤ ₉╩ ⇔ ⇔≡™╢

ההה≥ ⌐ ⇔№╢─│⁸ ─ ⌐ ╕╣≡№╢≤ ∫≡╙

≢│⌂™≢⇔╞℮⁹ ≢│⁸ ─ ₁╕≢ √⇔≡™╢ ≤ ™

⇔≡™╕∆⁹ 

↓─╟℮⌐⁸ ⅛╠│∂╕╢ ─ ₁─₈┤╢╕™₉⅜⁸ √∟─

╩ ⇔≡™╢─≢∆⁹ ╩ ⌐ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸  ⁹≥ההה

 

⇔ ∆╢↕╕│⁸ ╩ ⌐ ∫≡™╢ ≢⁸ │  

─ ╩ ≡ ─ ≤ ⇔ ⇔⌂⅜╠⁸ √⌂ ╩ ⌐ ⇔⁸

─ ⅜ ≤⌂∫≡ ╣⁸↓─ ≢ ≤⇔≡ ↕╣

╕⇔√⁹ 

≤│⁸ ה ⅜ ⇔ ╩≈ↄ╡⁸∕─ ≤⇔≡ ה

≤⇔≡⁸ ↕╣√─⅜ ─ ≢⇔√⁹≈╕╡⁸ ≤ ─ ≤⇔≡ ╣

≡™╢─≢⇔√⁹╕√⁸ ה ≤⇔≡ ╣√╙─│⁸ ∏ ⇔

⌐ ↕╣ √⌂ ה ≤⇔≡ ╣╢ ⅜ ─ ≢⇔√⁹ 

 

≤│ ה ─ ≢ ╣╕⇔√⁹ ⌐ ≢№╢ │⁸ ⌐

⌂∫≡™⌂™ │⁸ ⌐ ↑⁸ ⌐⌂∫√╡ ⌐⌂∫√╡⇔≡⁸∕─ ─

⌐ ™ ≤⇔≡⁸╕√│ ≤⇔≡ ⇔≡™╕∆⁹ 

 

⇔⅛⇔⁸↓─ ⌐│⁸ ─ ≈≢№╢⁸ⱥ♇◓☻ ─ ⅜

↕╣╕⇔√⅜⁸∕─ ⌐≈™≡│ ⅛≢│№╡╕∑╪⅜⁸ ⁸ ⌐

⇔≡™╢ ╩⇔≡⁸ √∟ │⁸↓╣╠─₈┤╢╕™₉╩ ⁸ ⁸

⁸ ─ ⅝⁸₈◘ⱶ◦fi◓₉♩כ꜠◓ה≤ ┘╕⇔√⁹ 

 

ⱦ♇◒Ᵽכfi⅛╠╒≥⌂ↄ ↕╣√ │⁸∆≢⌐⁸ ה ╩ ⌡ ⅎ

≡™╕⇔√⁹ ╟╡ ⅛╠ ╠⅛─ ╩ ∟⁸ ↕╣√─≢№╢≤∆

╣┌⁸ ─ ⌐≈™≡⁸╙∫≤ ⌂ ╩ ╖ ╗ ⅜ ™≡™

√≤ ⅎ╢≤⁸ ─ ─ │ ⌐⅔™≡⁸№╠╝╢ ╩

≢⅝╢↓≤⌐⌂╢≤ ⅎ╠╣╕∆⁹ 
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∕↓≢⁸ ⌐⌂╢─│⁸ ≢ ↕╣╢⁸ ⅜ ⅛⁸ ⅜ ⅛≤™

℮ ™≢∆⁹ ─ ≈ ⅜ ≢ ⇔≡ ↕╣ ↕╣√

√╘⁸◄꜠◒♩꜡♬◒☻ ⅜ ⅝╕⇔√⅜⁸ │◄Ⱡꜟ◑כ─

╩ ⌐ ╠↕╣╢↓≤⌐⌂╢─≢∆⁹ 

∕╣│⁸₈ ─ ⌂ ₉≢⇔√⁹╕√ ≢ ─

⌐ ⅜ ⇔⁸╙│╛⁸ ≢─◄Ⱡꜟ◑כ⌐ ∫≡┌⅛╡≢│⁸

┼ ─╖╩ ∆↓≤⌐⌂╡⁸ ⌐◄Ⱡꜟ◑כ ⌐ ╡ ╕⌂ↄ

≡│⌂╠⌂ↄ⌂╡╕⇔√⁹ 

 

↓℮⇔√ ╩ ⅎ╢═ↄ⁸ ─ ≈╙℮ ≈─ ≢№╢ ⅜◒ 

╢╣↕ⱪ♇▪☼כ꜡ ⌐ ∫√↓≤│⁸ ⌂ ≤╙ ⅎ╢≢⇔╞℮⁹

─ ≈₈ ה ₉─₈┤╢╕™₉│⁸ ⅛╠ ╠⅛─◄Ⱡꜟ◑כ╩ ⅎ

╠╣√╙─≢│№╡╕∑╪⁹ 

 

⅛╠ √↕╣≡™╢₈┤╢╕™₉≢⇔√⁹ ╩ ∟₈ ה

₉⇔≡™╢─≢∆⅛╠⁸ ⁸ ╩≤╙⌂™⁸ ╙∞⇔⁸₈ ₉₈ ה

ה ה ₉⅜☿♇♩⌐⌂╡⁸₈♁ⱨ♩₉≤₈הⱢ₉♪כ≤⅜☿♇♩⌐⌂

╡⁸ ─ ╩ ∫≡™╢≤ ⅎ╢↓≤⅜ ╕∆⁹ 

 

∆═≡─ │ ─ ⅛╠│∂╕╡╕⇔√⁹ │ ⌐⌂∫≡™⌂™ │⁸ 

─ ≤⇔≡─ ⅜ ⌐ ⌐ ╕╣⁸ ⌐ ↑ ╪≢™╢
2+ ה 3+ ─ ─ ≤⇔≡⁸ ─ ─ ─ ⁸ ⅜

⌐⌂╢↓≤⅜⁸ ↄ─ ╛ ≢ ╠⅛⌐⌂╡╕⇔√⁹ 

 

↓╣╠─ │⁸ ─ ╩⌂⇔≡™╢≤ ⅎ╠╣╢⅛╠≢∆⁹ ─ ⌐

↑ ╪∞ ▬○fi│ ─ ≤⇔≡⁸ ╩ ╦∏⁸ ─

─ ≢ ─ ≢∞↑≢⌂ↄ⁸ ⌐ ╡ ↑≡™╢≤ ⇔⁸ ╕╣√─

⅜ ☿ꜝⱵ♇◒☻≢⇔√⁹ ⅛ ∫≡™╢ ─ ≢│

⌂™⅛≤ ≢⅝╢≤ ⅎ≡™╕∆⁹ 

 

∆═≡─ │⁸↓─╟℮⌐ ⌐ ↑ ╪∞ ─ ─┤╢╕™⌐╟╡⁸

⇔≡™╢≤ ⅎ╠╣╢⅛╠≢∆⁹ ─⌂⅛∫√ ─ ⌐ ↑≡™

√₈ 2 +₉│⁸╛⅜≡ ⌐╟╡ ↕╣₈ 3+₉≤⇔≡ ≤⌂╡ ⌐

╪∞≤ ⅎ╠╣≡™╕∆⅜⁸ ─ ⌐ ⇔√─≢│⌂ↄ⁸ ─╕╕

⌐ ∫≡™╢≤ ⅎ╠╣╕∆⁹ №╠╝╢ ⁸ │ ╩ ה╢™≡∫

≈╕╡⁸ ╩ ┘≡™╢  

⌐⅔↑╢∆═≡─ ─ │⁸ ⌐ ∆╢
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⌐ ⅎ⅜№╢≤ ⅎ╠╣╕∆⁹ ◄Ⱡꜟ◑כ≤│↓─ ≤ ⅎ╠╣╢⅛╠≢

∆⁹ 

 

ה │ ⌐№╡⁸₈ ─ ₉─ ≤ ─ⱥfi♩│⁸ ─ ⌐№

╡╕⇔√⁹ 

 

⁸ ≤│⁸ ─ ┤╢╕™ ⅜ ⌂ ╩™™⁸∕╣╩  

≤ ╪≢™╕∆⁹ ⅜ ⇔≡ ⌐⌂∫≡™╢ ╩

─כ♃☻ꜝ◒⁸₈│╣⧵⁹∆╕™ ₉⌐≈⌂⅜╡╕∆⁹ 

ⅎ┌⁸ ─ ╩ ∆╣┌╟ↄ ≢⅝╕∆⁹ ⌐⁸ ╛ ≢

↕╣√ ⌐ ╠╣╕∆⁹ ╛⁸◐ꜙ►ꜞ⁸♫☻∕─ ⁸∕╣∙╣─ ╩

≢ ∆╣┌⁸ ⅜ ™ ⅝⌂ ≢№╢↓≤⅜ ≢⅝╕∆⁹ 

↓─↓≤│ ╩ ∫≡™╢─≢⇔╞℮⅛ ∕╣│ ╣╙⌂™ ─ ⅝↕⅜

≤⇔≡ ⌐ ╣√ ≤ ⅎ╠╣╕∆⁹ 

 

⅜ ↄ♄fiⱴfi⌐ ⅝™≤ ℮↓≤│⁸ ⌐ ⇔≡ ⅜ ⇔≡⁸

≢⁸ ⇔╛∆ↄ⁸ ╡⁸ ⇔╛∆™ ─ ╣√ ⌂─≢∆⁹

─ ─ ╛ ⅜⁸ ─ ⌐ ╣≡™╢≤ ⅎ╠╣╢─≢∆⁹

⅜ ╩ ╢↓≤│⁸ ╙⁸ │≢⅝⌂™≢⇔╞℮⁹ 

 

⁸₈ ─ ₉⅜ ⇔≡™╢ │⁸ ─ ≤⌂╡⁸ ⌐

⅜ ╩ ™∞╡ ⇔√╡≤ ⇔≡™╕∆⁹ ⌐ ⅎ≡

⇔≡™╢≤ ╦╣≡™╕∆⁹ 

 

─ ⅜ ≡√ ─ ─ │⁸⅝╘⅜ ⅛ↄ⁸ ⅜ ⌐≈╪≢™╕

∆⁹∕─ │ ⅝≡ ↄ ≤⇔≡ ─ ╩ ∂≡ ⇔≡ↄ╣╕∆⁹ 

↓─ ─ │⁸ ⌐ ╣⁸ ⅜ ↄ ⌂≥╩ ∑

↑╕∑╪⁹╕√⁸ ⌐ ⇔≡╙ ⅜ ⅝⁸ ╠─ ≢ ◄◐☻╩ ⇔

⇔≡™╕∆⁹ 

 

ⅎ┌⁸♩ⱴ♩≤│♩ⱴ♩─ ─ ™╩ ∟⁸◐ꜙ►ꜞ│◐ꜙ►ꜞ─ ╡╩

∟⁸◗Ⱳ►│◗Ⱳ►─ ╡╩ ∫≡™╕⇔√⁹ ≢№╢ ⅜ ⅜╢⁸∕╣∙

╣ ─ ™⅜∕─ ─ ╡≢⇔√⁹ 

─ │ ⇔≡™≡╙ ╠⌂™≢⁸♩►⅜√∟ ╩ ⅛∑ ╩ ⇔≡⁸

│ ┘≡ ─ ⌐ ∫≡ ⅝╕⇔√⁹∕╣│⁸ ⌂╢ ⅜ ⅝≡™╕⇔

√⁹ ⅜ ⅝≡™╢≤™↓≤│⁸∕─ ─ ⅜ ⅝≡™√↓≤⌐ ⅜╡╕∆⁹

↓─╟℮⌐⁸ ─№╡╟℮⌐╟╡⁸ ⁸ ─ ⅜ ╕╡╕∆⁹ 
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↓─╟℮⌐⁸ ─ ⌐╟╡⁸ │ ≠↑╠╣╕∆⁹≥─╟℮⌂

⌐╟╡ ╕╣ ∫√─⅛ ∕─ ─ │⁸ │ ╩≈⅛⌂™≢⁸№╡

─╕╕ ⇔≡ↄ╣≡™╢─≢∆⁹ 

⅜ ∆╢↓≤│⁸ ↕╣⁸ ⅜ ─ ≢ ┘╢ ≤ ∂≢∆⁹

⅜ ⌐╟╡ ∆╢↕╕╩ ™╕∆⁹ 

 

⅛╠ ╣┌⁸ ⌐╟╡⁸ ╩ ╠╣╢─≢ ┘╢ ≤ ┘⁸

⅛╠ ╣┌⁸ ─ ╩ ↑ ╢─≢ ≤ ┬↓≤⅜≢⅝╕∆⁹₈

─כ♃☻ꜝ◒⁸╛₉ ⅜▪◒▪ⱳꜞfi─ ╩ ╘╢≤ ⅎ╠╣⁸∕─

╩  ⌐ ⇔≡™╕∆⁹ 

 

│╕∞ ≢∆⅜⁸ ─ ─ ⌐⅔↑╢ ╟╡╙⁸ ∂

╩☿ꜝⱵ♇◒☻≢ ⇔√ │⁸ ⅜ 2 ╙ ↄ⌂╢≤™℮ ⅜

╠╣≡™╕∆⁹↓─↓≤│⁸ ─ ╩ ⇔ ╩ ╘╢≤ ⅎ╠

╣≡™╕∆⁹ 

 

╕√⁸ ⅛╠ ╣┌⁸ ⌐ ╩ ╦╣╢─≢⁸ ↕╣√≤™™⁸

│ ╩ ↑ ╢─≢ ≤╟┘╕∆⁹ │ 2 ≤™℮ ⅜ ╕∫≡≢

⅝≡™╕∆⁹ ─ ≥כ♃☻ꜝ◒╩ ╪≢™╕∆⁹ 

∕─ ─ ⅜ ⅝ↄ⌂╣┌ ה ⌐ ⅝⁸ ⌐ ─

⅜ ↕ↄ⌂╣┌ ה ⌐ ⅛™╕∆⁹ 

 

≢─ │ ≢⅝⌂™≤ ≢∆⁹ ⌐⁸ ─ ≢

╠⅛⌐⌂∫≡™╢─│₈ ─ │ ⌐ ↑ ╖⁸ ─ ⅜

╖⁸ ─ ─Ᵽꜝfi☻╩ ⇔ ─ ─ ⌐≈⌂⅜∫≡™╢₉⁹

≤™℮ ≢∆⁹ ↑ ◗fi◘ה ─ ה ─ ה ─

₁  

 

∕─ ─ ⅜⁸₈ ₉─ ≤ ⌐№╢≤ ⅎ≡™╕∆⁹ 

₈ │ ╩╙∫≡ ∆╢₉⁹↓─ │⁸ ↄ─ ╛⁸ ⌐

╟╡ ↕╣≈≈№╡╕∆⁹ 

 

☿ꜝⱵ♇◒☻≢ ↕╣√ │⁸╕↕⌐₈ ─ ₉─ ≤ ∞

≤ ⅎ╠╣╕∆⅜⁸ⱴכ♅fi ─₈ ₉⌐╟╡ ╩⁸ ⌐ ∆╢ ⅜

≢⁸ ─ ⅜ ™∕─ ⅜ ₈Ⱡ▬♅ꜗ₉כ⌐ ≤⇔≡

↕╣╕⇔√⁹ 1996 10 10 √∞⁸ ─ ─ │≢⅝
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√⅜⁸ ─ ⅜ ╩ ∆╢─≢│≤™℮ ╙™≡⁸╕

∞╕∞⁸ ⌐│ ⅜⅛⅛╢≤ ↑╠╣≡™╕∆⁹ 

 

⌐ ≢│⁸2002 5 ⁸₈ ≤ ⱪ│⁸כꜟ◓─≤⌂ ╩ ⌐

⇔ ⱪꜝfi◒♩fi╩ ╛⇔≡ ─ ╩ ⌐ ↕∑╢ ⌐

⇔√₉ ≤ ∂╠╣√⁹↓─ │⁸ fiꜝה☻⸗

♦▫fi◓ ─☺ꜛfiהⱴכ♅fi ⅜ 1986 ⅛╠ ⅎ√₈ ₉⌐

≠ↄ╙─≢№╢⁹ ─ ─ │∆═≡⁸ ⱪꜝfi◒♩fi─ ⁸

⌐ ההה⁹╢™≡⇔ ⇔ↄ│⁸ ⁸₈ │ ⌐ ⅎ≡™╢₉⁸98Ɑכ☺

⇔≡ ↕™⁹ 

 

─ ─ ≢│⁸ ⌂≥⁸ ≢ ⅛⇔√ ─ ▬○fi

─ ≢ ╩ ⇔≡™╢⁹↓╣│⁸ ⅜ ─ ≢│⁸╒≤╪≥ ⌐

↑⌂™ ─ ≢⇔⅛ ⇔⌂™⅛╠≢№╢⁹ 

⇔⅛⇔⁸ ⌐ ↕╣√ │ ≤™℮ ╩ ⅎ≡™╕∆⁹ ⌐

∕←╦⌂™ ⅜№╠╦⌐⌂╡∕─ ⅛╠⁸ ⌐ ∫≡╙

─ │ ⇔≡™╕∑╪⁹ 

⌐│₈ │ ╩⇔≡ ₉↕╣⁸ ─ ⌐ ∆ ⅜⁸

☿ꜝⱵ♇◒☻≢ ↕╣√ ─ ≤ ⅎ≡™╕∆⁹ 

 

─ ≤⇔ ≤╙™ⅎ╢ ⅛╠ ⇔≡⁸ ≤™℮ ≢│⌂ↄ⁸ ⌐

↑ ╪≢™╢ ─ ▬○fi╩ ┘⁸ ─ ⌐ ה ∆╢↓≤≢⁸ ─

─ ⌐ ∟ ╢↓≤⅜≢⅝╢≤ ⇔ √ ≤ ⅜⁸

☿ꜝⱵ♇◒☻≢⇔√⁹ 

 

∕╣│⁸ ╛⁸№╠╝╢ ⌐ 3+ ≤⇔≡ ↑ ╪≢₈ ─ ₉≤⇔≡

⇔≡™⌂™ 3+ ⌐ ─ ╩ ⅎ╢↓≤⌐╟╡⁸ ┘₈ ─ ₉

≤⇔≡ ⇔ ≢⅝╢≤™℮ ─╟℮⌂ ≢⇔√⁹ │ ╩ ≈

↓≤⅛╠⁸ │ ╩ ∫≡ ∆╢↓≤⅜≢⅝╢≤ ⅎ√ ≤ ≢⇔√⁹

≈╕╡⁸ 3 ++   2+ ─ ≢∆⁹ 

 

⁸ │ ↕╣≡⇔╕™ ⇔ ╛ ≤⇔≡ ⇔⁸ │ ⌐ ↑

⌂™⇔⁸ ≢⅝⌂™≤⇔≡ ↕╣≡⅝╕∑╪≢⇔√⁹⇔⅛⇔⁸ ≤⇔

≡ ⌐ ↑√ 3+ ≤⇔≡⁸ ╙ ╙ ⌂™≢™╕∆⁹ 

 

─ ⅜ ⌐ ╦╡⁸ ⌐ ╢ ╩ ⇔≡™╢≤ ⅛╠

⌐ ┘⁸ ≤ ≤≢⁸ ─ ◒꜡꜡ⱨ▫ꜟ ⌐ ⇔╕⇔√⁹
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∕╣│⁸↓─ ≢ ╟╡⁸ ⁸ ⅛╠ ╩ ╡∞⇔≡⁸

⌐ ╩ ⇔ ↑≡ↄ╣≡™╢⁸ ─╟℮⌂ ∞⅛╠≢∆⁹

─ ↓∕⁸ ⌐ ╢ ─ ≢⇔√⁹ ⌐ √∟─ ─ ╕╡│↓─

⌐╟╢ ⌂ↄ⇔≡№╡ ╕∑╪≢⇔√⁹ 

 

─ │ ⌐ ─ ╟╡ ─ ─ ≤⇔≡

⇔ ↑⁸↓─ ─ ╩ ∫≡™√─≢∆⁹ 

 

⌐ ↑≡™╢ ─ │№╡╕∑╪⅜⁸∕─ ─ ▬○fi⌐♄▬꜠

◒♩⌐ ⅝⅛↑╢↓≤⌐╟╡⁸ ─┤╢╕™╩⁸ ≤ ⇔√₈ ↓↓

⌐ ⅝≡ ↄ₉ ≤⇔≡ ≢╙⅜ ╪∞╡ ∫√╡≢⅝╢╟℮⌐⌂╡╕

⇔√⁹ 

 

─ ≈ ⌐ ⇔≡⁸ ╩ ≢№╢ ⌐

⇔≡ ≢ ⅝ →√─⅜⁸ ⇔√ ☿ꜝⱵ♇◒☻

☿ꜝⱵ♇◒☻ ≢∆⁹ 

⁸ │ ∆╢≤™℮ ─ ⅛╠⁸ ⌐↕╠⇔≡╙ ↕╣╢↓≤⌂

ↄ⁸ ⌐№╢₈ ₉│₈ ≤ ─ ─ ─ ₉⌐№╡⁸∕

─ ─ ⅜⁸ ─ ⅛╠ ההה⁹√™≡∫ ⅝≤⇔ ⅝╢

─ ⁸ ─ ⅛╠─ ╡ ≤⇔≡₈ ₉ ™─∟ ≤ ⅎ╠╣

╕∆⁹ 

 

⇔╕⇔√ ─ │⁸☿ꜝⱵ♇◒☻╩ ∫≡ ↕╣√ ─⁸ ₁─ ה

─ ∆≤↓╤≢∆⁹ 

▪◒▪ⱳꜞfi≤ ─ ≤™℮ ≢⁸▪◒▪ⱳꜞfi ≢│⁸

│ ╡⌂™╙──⁸ ∕─╙─⌐♄▬꜠◒♩⌐ ╡⁸ ─▪◒▪ⱳꜞfi

─ 2 ╙ ↄ▪◒▪ⱳꜞfi╩ ∆╢↓≤⅜ ↕╣╕⇔√⁹↓─ ≢

│⁸ ─ ─ ≤⁸∕─ ╩ ↕∑√ ─▪◒▪ⱳꜞfi

─ ╩ ═√ ≢│⁸≥∟╠╙ ∂╟℮⌐▪◒▪ⱳꜞfi─ ⅜╖

╠╣╕⇔√⁹ 

 

≤↓╤⅜⁸ ∂ ⌐☿ꜝⱵ♇◒☻╩ ⇔⁸ ™√☿ꜝⱵ♇◒☻ ≤⁸

∕─ ╩ ↕∑√ ─▪◒▪ⱳꜞfi─ ╩ ═√ │⁸ ∞

↑─▪◒▪ⱳꜞfi ╟╡╙⁸ ╙ ™ ╩ ⇔╕⇔√⁹ ╙

™≤™℮↓≤│⁸ ∕─╙─⌐ ╩ ╓⇔≡™╢↓≤⌐⌂╡╕∆⁹ 

 

╕√⁸ ⌐☿ꜝⱵ♇◒☻─ ∫√ⱨꜝ☻◖─ ⌐⁸ ─ ╛ⱵⱠꜝꜟ
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─ⱨꜝ☻◖╩ ═⅔⅝⁸▪◒▪ⱳꜞfi ╩ ═╢≤⁸ ⇔≡╙

≤╙☿ꜝⱵ♇◒☻─ ∫√ 2 ╙ ™ ⌐⌂∫≡⇔╕™╕∆⁹ 

↓─ │⁸≥─╟℮⌐ ∆╣┌ ™─≢⇔╞℮⅛ ∕╣│⁸ ⌐ ⇔╕⇔

√₈ ₉№╢™│₈ ─ ≈ ₉⌐╟╢≤ ⅎ╠╣╕∆⁹ 

╙ ≢№╡⁸ ╩ ⇔⁸ ╩ ⇔≡™╢≤ ⅎ╣┌⁸ ⁸

⇔≡∕─ ╡⌐ ╩ ⅎ╢≤ ⅎ╠╣╕∆⁹ 

 

ⱨꜝ☻◖ ◖☻ꜝⱨה ─ │ ↕╣╢≤ ⅎ╠╣╢⅛╠≢∆⁹ ≢│

∕─ ╩ ◄Ⱡꜟ◑⁸≡⇔≥כ ⅜ ↕╣ ≢│ ⌐⅔

↕╪⅜ ─ ⌐ ∫≡™╕∆⁹ 

◄Ⱡꜟ◑כ ╩ ∆╢ ≤⇔≡ ⌐

↕╣≡™╕∆⁹ ─ ─ ה ≢ ∆╢ │ ╩

╣╢ ─ ה ⌐╟╢ ╩ ⇔≡ ↕╣╕∆─≢⁸ ≢│ ⌂

╢ ≤⇔≡─ ⇔⅛⌂™─⅜⁸≤≡╙ ≢∆⁹ 

 

 

 

 

☿ꜝⱵ♇◒☻⅜ ╡ ∆ 

◖☼Ⱶ♇◒►◊כ♃כ─ ⅎ   

ה ─ ⅜ ╩ ∆ ꜝ▬ⱨⱨ▫כꜟ♪     ⱷ♃⸗ꜟ

 ╟╡⁸a ₑ ⁹ 

 

ₐ∆≢⌐ ═≡⅝╕⇔√⅜⁸ √∟╩ ╗∆═≡─ │₈↓─ ⌐∕╪↨

™⇔≡™╢╙─│⁸∆═≡ ─ ╩ ∫≡™╢₉≤™℮↓≤≢⇔√⁹

─ ─ ≈⌐₈ ₉⅜№╢≤™℮ ≢∆⁹∕⇔≡⁸╕√⁸↓─₈

│⁸ ╘≡ ™ ≤⇔≡ ⇔≡™╢₉≤™℮↓≤≢∆⁹ 

 

↓─ ⌐ ∆╢╙─│⁸ │ ∫≡╙⁸∆═≡ ≢ ↕╣≡™╕

∆⁹ │⁸∕╣╩ ∆╢ ≢⁸╕√ │⁸↓─ ╩ ∆╢ ≤

≢≤⁸ ₁≤ ↕╣≡™⅝╕∆⁹↓─╟℮⌐⁸ ⅜ ⌐ ⌂

≢ ╖ ≡╠╣≡™╢↓≤│⁸╖╪⌂─ ╢≤↓╤≢∆⁹ 

√∟│ ╙⁸↓─ ─ ╩╙∫≤ ⅛ↄ ╡⁸ ⌂ ─

─ ╩ ⇔≡™╕∆⁹∕╣│₈ √∟─ │⁸ ⌐ ≢≢⅝≡™╢─⅛ ₉ 

≤™℮ │⁸ ─ ⱴ≢∆⁹כ♥─ ⌐│₈ ≤│ ⅛₉≤
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™℮ ⌐ ∂╢↓≤≤⌂╡╕∆⁹ ⌐ ≢│⁸ ⅜ ─ ╡╩

◒ꜟ◒ꜟ ∫≡™╢≤ ⅎ≡™╕∆⁹ 

─ ╡╩√ↄ↕╪─ ⅜ ∫≡™╢⁸№─▬ⱷ⁹∆≢☺כ↓─ │⁸

─ ╡∕╣ ⅜ⱪꜝ☻⅛ⱴ▬♫☻⅛─ ╩ ∫≡™╕∆⁹ 

↓─ ⅜ ⇔⁸ ─ ╡╩ ╢↓≤≢⁸∕↓⌐ ⅜ ∆╢≤™℮↓

≤≢∆⁹ ⅜ ∆╣┌⁸∕↓⌐ ⅜ ╕∆⁹↓╣│⁸ ─

⌂ ≢∆⁹ ≤│⁸↓─╟℮⌐ ⅜ ⇔≡ ⅜ ⇔⁸∕─

╕╣╢ ⅜ ∆╢ ─↓≤≢∆⁹ ⅎ┌⁸ ≢ ╠╣≡™╢◄꜠◐Ᵽ

fi╩ ⌐ ∫√≤∆╣┌⁸∕↓⌐╙ ↕⌂ ⅜ √↓≤⌐⌂╡╕∆⁹ 

 

⅜ ⌂ ≢∆⁹↓─ ─ │⁸ ⌐ ↕╣≡™╢╙─╩

₁≤ ⇔™∫≡╙⁸ ⌐ ⇔≡™╢╙─≢∆⁹≢∆⅛╠⁸ ─∆═≡

─╙─⅜ ╩ ∫≡™╢≤™ⅎ╢─≢∆⁹ 

 

≢│⁸↓─╟℮⌂ ─ ⅝⌐╟∫≡⁸ ⅜∕╣∙╣ ─

╩ ≈≤ ⅎ≡™╕∆⁹↓─ ─ │⁸ ≤⇔≡ ↕╣≡⁸ ↕╣

╕∆⁹↓─ ≢ ╠╣√ ↓∕⅜₈ ₉⌂─≢∆⁹ 

≢∆⅛╠⁸ ⌐ ∆╢╙─│∆═≡ ─ ╩⁸ ∫≡™╢≤ ⅎ╢─

≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

│ ≢№╢ ⌐⁸ 2 ≤ 1 ⅜ ⇔√ ⌂ ≢

∆⁹ ≢│⁸↓─ ⅜⅔≤⌂⇔ↄ ⇔√ ≤│ ⅎ≡™╕∑╪⁹₈ ─

₉⅛╠ ╩ ╢≤⁸ │ ╙ ╕╠∏⁸∕─ ╩ ⅎ≡™⅝╕∆⁹ 

ⅎ┌ │⁸ ⌐ ─ ⅜ ╕∫≡ ╩כ♃☻ꜝ◒ ╢≤ ™╕∆ ⇔

≡™╕∆⁹ 
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│ ⇔≡ 1 ∞↑≢│™╠╣⌂™⁸ ⇔⅜╡ √∟∞≤▬ⱷכ☺⇔≡ↄ∞

↕™⁹≤↓╤⅜⁸↓─ ─ │╦⅜╕╕ ┌⅛╡≢⁸ ─№™∞≢│ ⌐ⱷ

fiⱣכ─ ╣ ⅎ⅜ ↓╡⁸ כ♃☻ꜝ◒╙ ─ ⅜ ⇔╕∑╪⁹ 

↓─ ⁸⅜כ♃☻ꜝ◒─ ⌐ 10 ─ 12 ⌐ ≤™℮ ╩

∆╢ ╩∆╢↓≤╩ ─Ⱪꜝ►fi ≤ ™╕∆⅜⁸ ─↓─╟℮⌂

⇔™ ↓∕⁸ ─ ≈ ⌂ ⅜ ↕╣≡™╢│∏⌂─≢∆⁹ 

 

⅜ ∑╢⁸ ─ √∟─ ≢│ ╡ ╣⌂™⁸ ⌐╙ √Ɽ꞉כ─

│ ≢⇔╞℮⅛⁹ ⅎ┌⁸№╢ │ ─ ╩ ⅞⁸№╢ │ ─ ╩

ↄ╒≥ ↕∑⁸№╢ │ ╩ ╘√ ─⁸ ─ ⌐ ╩ ∆╢⁹ 

↓╪⌂ ─ ╙⁸ ⅜ ≈ ⌂ ⌐ ⇔≡™╢│∏≢∆⁹ 

 

↓╣╠─ ─ ⅝─ ╖│⁸ ─₈ ─ ₉⅛╠│ ⇔≡ ⅎ⌂™╙─≢

⇔╟℮⁹ ╕≢⁸ ─ ↕╣√ ─ ─ ╛⁸≥─ ╙⁸⌂− ⅜

∕─╟℮⌂ ⅝╩∆╢─⅛⁸ ⌐ ↕╣≡™╕∑╪⁹ 

 

╙↓─ ⌐ ⇔≡™╢ ≢∆⅛╠⁸ ≢≢⅝≡™╕∆⁹ │⁸

≤ ≤ ╩ ∫≡™╕∆⁹↓─ ≤ │ ╩ ╡⁸ ⅜∕─

╡╩ ☻Ⱨfi ⇔⌂⅜╠ ╩ ™≡ ∫≡™╕∆⁹ ╙↓─ ╩

∆╢ ⌂⁸∕⇔≡ ⌂ ╩ ≈ ⌂─≢∆⁹ 

 

─ │ ↕⌂  

 

│⁸ ⌐ ─⁸ ╩ ≈ ≢⇔√⁹⇔⅛⇔∕─ ≢⁸

⅜ ⌂ ⅝╩∆╢ ⌐│⁸ ─ ─ ⅜№╡╕∆⁹ 

⌐│⁸ │ ⅜ ─ ╩ 2 ⇔≡⁸2 ─ ≤ ┘≈™

≡⁸∕╣∙╣⅜ ⌂ ≢ ⇔⁸∕↓⌐ ─ ⅜ ╠╣≡™╕∆⁹ 

 

ⱧꜝⱵ♇♪─ ─ ⅜ⱴ▬♫☻─ ╩ ┘⁸ ─ ⅜ⱪꜝ☻─ ╩

∫≡™╕∆⁹↓─ ⌐╟∫≡⁸ ─ ∕╣ │ ⌐ ⌂─≢∆⅜⁸

ⱪꜝ☻≤ⱴ▬♫☻─ ╩ ∑ ∫≡™╢√╘⌐⁸∟╞℮≥ 1 ─ ─╟℮

⌂ ╩╙∫≡™╢─≢∆⁹╙⇔ ─ ∫√◖♇ⱪ⅜№╣┌⁸∕─ ⌐│⁸

│ ↕⌂ ≢ ╣≡™╢─∞⁸≤▬ⱷ⁸╙≡⇔☺כ∕╣╒≥ ≢│⌂™

≢⇔╟℮⁹ 
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│ⱦ♦○♥כⱪ─╟℮⌐ ╩ ∆╢⁹ 

─ ╡⌐ ╩ ↄ≤⁸ ⅜ ╩ ∫≡ⱪꜝ☻─ ⅛╠ⱴ▬♫☻─

┼≤ ╩ ™≡≈⌂⅜╢ │ ⇔≡™╢≤↓╤≢∆⅜⁸№─ │⁸ 

⅜ ∫≡™╢ ╩ ⇔≡™╕⇔√⁹∕─ ⁸∆←∕┌⌐ ─ ╩ ↄ≤⁸

∕─ ─ ⅜ ↕╣⁸ ─ ─ │ ╣╕∆⁹ │⁸ ∏

─ ─ ↕⌐ ∂≡⁸∕─ ╩ ↑╢─≢∆⁹ 

 

↓╣│⁸ ─ ≢╙ ∂≢∆⁹ ⌐ ⅛╠ ™ ╩ ≡╢≤⁸ ─ ╙⁸

↓─ ™ ─ ⌐╟∫≡ ∆╢─≢∆⁹ 

 

⅜⁸ ─ ⌐ ═≡ ⌂┤╢╕™╩∆╢─│⁸ ─ ⌐№╡╕∆⁹≈╕╡⁸

│ ⅛╠─ ─ ⅜ ™≤⁸ ⌐│⇔┌╠ↄ↓─ ╩ ∆╢ ⅜

№╢─≢∆⁹ ⌐│⁸↓─ ╩ ≤ ┘╕∆⁹↓─ ⅝│⁸ ⅜

─ ╩ ∆╢↓≤≤ ∂≢∆⁹ ⅎ┌ⱦ♦○♦♇◐⅜⁸ ⌐ⱪכ♥ Ⱬ

♇♪⅛╠ ™ ╩ ─ⱪכ♥⁸↑ ╩ ↕∑ ╩ ∆╢⁸№─ ≤

⌐│ ∂⌂─≢∆⁹ 

⅜ ∆╢ ─  

↓─ ─ ≈ ⅜⁸ √∟─ ≤≥℮ ∆╢─≢⇔╟℮⅛⁸╕∏⁸ √∟
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─ │ ≢≢⅝≡™╕∆⁹↓─ │⁸ ≤∕↓⌐ ™≡™╢ ⌐╟

∫≡≢⅝≡™╕∆⁹∕─ ╙ ≢∆⅛╠⁸╛│╡∕─ ─ ≈ ≈⌐│

∏ ─ ⅜№╡⁸∕─√╘⌐ ⅜ ⇔⁸∕─ ⅜ ⇔≡™╢ ⌐

│ ⅜ ╕∆⁹ ⌐⁸ ╙∕╣ ─ ╩ ∫≡™╕∆⁹ 

 

√∞⇔⁸↓─ ─ │⁸ ─ ─ 1 ─ 1 ─⅝╦╘≡ ™╙─

⌂─≢∆⁹↓─ ╩ │₈ ₉≤ ╪≢™╕∆⁹ 

↓─⅝╦╘≡ ™₈ ₉↓∕⅜⁸Ɫ꜡ꜟ♪ה◘◒☻♩fiהⱣ⁸⅜כ∕─

╩⅛↑√₈ꜝ▬ⱨהⱨ▫₉♪ꜟכ⌐ ⌂╡╕∑╪⁹ │ⱦ♦○♥כⱪ─╟℮⌂

╩ ∫≡™╢≤ ⇔╕⇔√⅜⁸∕─ │⁸↓─₈ ₉─ ≢↓∕⁸

ↄ─≢∆⁹≈╕╡⁸ ─ ⅜⁸ ─ ≈ ╩⁸№√⅛╙ⱦ♦○♥כ

ⱪ─ ⌐ ⇔≡™╢─≢│⌂™⅛≤™℮↓≤≢∆⁹╙⇔⁸∕℮∞≤∆╢≤⁸

─╟℮⌂ ⅜ ╡ ∟╕∆⁹ 

 

₈ ⅜ ≈ ╩ ⇔⁸ ≤⇔≡ ≢⅝√╠⁸ √∟│⁸ ─ 

─ ╩ ╢↓≤⅜≢⅝╢─≢│⌂™∞╤℮⅛₉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ∆╢ 

⁸ ─ ⌂ ≢⁸↓─ ─ ─ 1 ─ 1 ≤™℮⁸

⌂ ╩ ∆╢ ⅜ ₁≤ ↕╣≡™╕∆⁹↓─↓≤⌐╟∫≡⁸ ─
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─ ╩ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂╡╕⇔√⁹ ⌐ ⌐⌂∫

≡⁸ ≢№╢ ╩ ∫√ ⅜ ↕╣⁸↓─╟℮⌂ ⌂

─ ⅜ ≤⌂∫≡⅝╕⇔√⁹ 

⌂ ≤⇔≡⁸ ≤™℮ ⅜№╡╕∆⁹ ≤│⁸ ─

─ ≈ ─ ╩ ⌐ ⅎ⁸∕╣⌐╟∫≡⁸ ∕─╙── ⅝╩⸗

╢∆כ♃♬ ≢∆⁹ 

 

ⅎ┌⁸ ≢ ⇔√₈ ₉─ │⁸↓╣╕≢─ ≢⁸ ⅜ ≈

─ⱪכꜟ◓─ ⌐ ╢↓≤⅜ ∫≡™╕∆⁹ 

─ ≈ ≈╩ ⌐ ⅎ╢≤⁸↓─ ⁸≈╕╡ ─ ⅜ ⌐

≈ │⁸ ≢№╢ ⌐ ╦╡╕∆⁹↓─ ─ │⁸ ⅜ ≈ ─◓

─↓≡⇔⧵ⱪ≤⌂╡╕∆⁹כꜟ │⁸ ⅜ ╕∫≡ ╢ ⌐ ╦╡╕∆⁹ 

↓─ ─ │⁸ⱴ▬◒꜡►◄כⱩ─  ⱪ≢∆⁹כꜟ◓─

↓─╟℮⌐⁸ ⁸ ⁸ ┼≤⁸ ─ ⅜ ╦╢ │⁸ ─

≤ ∂≢∆⁹≢∆⅛╠⁸↓─ ⇔≡ ╦╢ ╩ √∟│₈ ₉≤

┘╕∆⁹ 

↕≡⁸ ≢ ⇔√ │⁸ ≤⇔≡⁸ ₁≤ ┼ ╦∫≡ ⅝

╕∆⁹↓─ ≢⁸ ↓∕⅜₈ ₉╩ ⅎ╢ ≢№╢↓≤│⁸⅔

⅛╡─↓≤≤ ™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


