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ₒ ≤ ₓ 

│⁸ ⌐╟∫≡ ╩ ⌂≥─ ⌐ ⇔╕∆⁹ ⌐╟∫

≡ ↕╣√ │⁸ ₁─◄Ⱡꜟ◑כ ≢№╢∞↑≢⌂ↄ⁸ ⌐≤∫≡╙

◄Ⱡꜟ◑כ ≤⌂╡╕∆⁹↓╣╕≢⌐⁸ │⁸ ─ ≤ ╩ ≡╢ ⌐

∆╢ ⱪ꜡♩fiⱳfiⱪ╩ ∆╢↓≤⅜ ╠╣≡™╕⇔√⁹ ⱪ꜡♩fiⱳ

fiⱪ│⁸ATP ╩ ∆╢↓≤⌐╟∫≡⁸ ≤ ─ ─ ⱳ♥fi◦ꜗꜟ

≤ⱪ꜡♩fi─ ╩ ⇔≡™╕∆⁹↓╣╠ ─ⱪ꜡♩fi─ │⁸

─ ─ ◄Ⱡꜟ◑⁸╘√╢™≡∫⌂≥כ ⱪ꜡♩fiⱳfiⱪ│

─◄fi☺fi≤⇔≡ ™≡™╕∆⁹↓─╟℮⌐⁸ ─ ─◄fi☺fi≢№

╢ ⱪ꜡♩fiⱳfiⱪ─ │⁸ ⌐≤∫≡⁸ ⌐ ≢№╢≤ ↕╣╢╙

──⁸₈ ⅜≥─╟℮⌐ ⱪ꜡♩fiⱳfiⱪ╩ ↕∑╢─⅛₉╛⁸₈ ⱪ

꜡♩fiⱳfiⱪ ─ ₉│ ⅝⌂ ≢⇔√⁹ 

 

ₒ◄Ⱡꜟ◑כ ─ ⅜ ⱪ꜡♩fiⱳfiⱪ╩ ∆╢ₓ 

≢│⁸ ⌐╟∫≡ ↕╣√ │ ╛ ⌐ ↕╣╕∆⁹↓─℮

∟⁸ │ ─ ⌐ ┌╣ ≤⇔≡ ↕╣⁸ │ ≢◄Ⱡꜟ◑כ─

⌐ ↕╣╕∆⁹ ≢│⁸╕∏ ⌐╟∫≡≢⅝√ ⅜◦◓♫ꜟ ≤⇔≡

™≡™╢ ╩ ⅎ⁸ ≤ √ ╩ ∟≈≈╙ ↕╣⌂™ ⱵⱵ♇◒╩ ⌐

⇔⁸∕─ ╩ ═╕⇔√⁹∕─ ⁸ ⌐◦ꜛ ⱵⱵ♇◒╩ ☻כ◖ꜟ◓⁸╙≡⇔

ⱵⱵ♇◒╩ ⇔≡╙⁸ ⱪ꜡♩fiⱳfiⱪ│ ↕╣╕∑╪≢⇔√⁹↓╣⌐╟

╡⁸ ∕─╙─⅜◦◓♫ꜟ ≤⌂∫≡™╢ ⅜ ⌂ↄ⌂∫√√╘⁸ ⌐⁸◄Ⱡꜟ

כ◑ ⌐ ↕╣╢ ─ ╩ ═╕⇔√⁹∆╢≤⁸ ↄ↓≤⌐⁸ ╩

∆╢≤⁸ ⱪ꜡♩fiⱳfiⱪ─ ⅜ ⇔╕⇔√ 1 ⁹ ≢⁸

─ ≢№╢Ⱨꜟⱦfi ╩ ∆╢≤⁸ ⱪ꜡♩fiⱳfiⱪ─ ⅜ ↕

╣╢↓≤⅛╠⁸ ─ ≢╙⁸ ⌐◄Ⱡꜟ◑כ ⌐ ╦╢ ─ ⅜⁸

⌐╟╢ ⱪ꜡♩fiⱳfiⱪ─ ╩ ⅝ ↓∆↓≤⅜ ⅛╡╕⇔√⁹ 
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ₒ ─ ₓ 

⌐╟╡⁸ ─ ≢⁸ ⱪ꜡♩fiⱳfiⱪ─ ⅜⁸ ≤ ─

╡ ╖╩ →╢⅛↑ ╩ ∫≡™╢↓≤⅜ ╠⅛⌐⌂╡╕⇔√⁹ ─ ⌐│⁸

≢─ ─ ╡ ╖╩ ↕∑╢↓≤⅜ ≤ ⅎ╠╣╢√╘⁸ ⌐╟╡⁸

≤ ─Ᵽꜝfi☻╩ ≈ ╖─ ⅜ ╕∫√↓≤│⁸ ─ ⌐ ↑

√ ⅝⌂ ≢№╢≤ ⅎ╕∆⁹ ⅎ≡⁸ ⱪ꜡♩fiⱳfiⱪ─ │⁸ ─

─ ╡ ╖╩ ∆╢ ⅜ ™≤ ⅎ╠╣╕∆⁹ ⌐╟∫≡⁸ ⱪ

꜡♩fiⱳfiⱪ─ ╩ ℮ ⅜ ╠⅛≤⌂∫√↓≤⅛╠⁸ │⁸ ≢

ⱪ꜡♩fiⱳfiⱪ─ ╩ ⌐ ∆╢↓≤≢⁸ ₁⌂ ⌂ ╩ ≢⅝╢╙

─≤ ↕╣╕∆⁹  

│⁸   [19J20450]⁸ S
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βₒWPI-ITbM ⌐≈™≡ₓ 

http://www.itbm.nagoya-u.ac.jp) 

♩ꜝfi☻ⱨ◊כⱴ♥▫Ⱪ ITbM │⁸2012 ⌐

─ ♩♇ⱪ꜠ⱬꜟ ⱪ꜡◓ꜝⱶ WPI ─ 1 ≈≤⇔≡ ↕╣╕⇔√⁹ 

ITbM ≢│⁸ ⌐♦◙▬fi↕╣√ ╩╙≈ ╩ ™≡⁸↓╣╕≢ ╠

⅛⌐↕╣≡™⌂⅛∫√ ─ ╩ ∆≤ ⌐⁸ ≤ ⅜ ╡ ╦

∑⌐⌂∫≡ ╩ ℮Ⱶ♇◒☻הꜝⱲ⁸Ⱶ♇◒☻ה○ⱨ▫☻≢ ≤ ─

╩ ⇔≡™╕∆⁹₈Ⱶ♇◒☻₉╩◐כ꞉⁸⌐♪כ ₁─ ⁸ ⁸ ╩

⌐ ⅎ╢♩ꜝfi☻ⱨ◊כⱴ♥▫Ⱪ ─ ≤ ╩ ™⁸ ⅜ ∆╢

⁸ ⁸ ─ ≤™∫√↕╕↨╕⌂ ⌐ ╡ ╪≢™╕∆⁹↓╣╕

≢ 10 ─ ╡ ╖⅜ ↄ ↕╣⁸ ♩♇ⱪ꜠ⱬꜟ─ ╘≡ ™ ≤

╣√ ⌐№╢ ₈WPI ▪◌♦Ⱶ₉כ─ⱷfiⱣכ⌐ ↕╣╕⇔√⁹ 


