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Ⱳכꜞfi◓─ ╩ ∆╢ ╩ ⅎ╢⁹ 

Ⱳכꜞfi◓│Ⱳכꜟ╩ →≡ 10 ─Ⱨfi╩ ∆ ≢⁸10 ─ⱨ꜠כⱶ≤™℮ ≢

Ⱳכꜟ╩ →╢⁹1≈─ⱨ꜠כⱶ│ 1 ╕√│ 2 ╟╡⌂╢⁹1 ≢ 10 ≡⅜ ╣√

╠⁸∕─ⱨ꜠כⱶ╩☻♩ꜝ▬◒≤ ™⁸2 ─Ⱳכꜟ│ →⌂™⁹1 ≢ ╣√─⅜ 9

⌂╠⁸ ∫≡™╢Ⱨfi⌐ ⇔≡ 2 ─Ⱳכꜟ╩ →╢⁹∕↓≢ ∫≡™╢∆═≡

─Ⱨfi⅜ ╣√╠⁸∕─ⱨ꜠כⱶ╩☻Ɑ▪≤ ™⁸1 ≥ⱪfiכ○╠√∫ ℮⁹ 

ⱨ꜠כⱶ↔≤─ ─ │ ─ⱶכ◕⁸╡№≢℮╟─ │ⱨ꜠כⱶ─ ╩

⇔≡ ╠╣╢⁹ 

1. ☻♩ꜝ▬◒─ │⁸10⌐ ─ 2 ─ ≢ ╣√Ⱨfi─ ╩ ⅎ√╙─≢

№╢⁹ 

2. ☻Ɑ▪─ │⁸10⌐ ─1 ─ ≢ ╣√Ⱨfi─ ╩ ⅎ√╙─≢№╢⁹ 

─ⱪfiכ○ .3 │⁸∕─ⱨ꜠כⱶ─ 2 ─ ≢ ╣√Ⱨfi─ ≢№╢⁹ 

↕╠⌐⁸ ─ 10ⱨ꜠כⱶ ⌐ ⌂ ⅜ ∞⅜⁸↓↓≢│∕╣│ ⅎ⌂™↓≤⌐∆

╢⁹ 

↕≡⁸1 ─ ≢ ╣√Ⱨfi─ ⅜ ≤⇔≡ ∫≡ↄ╢√┘⌐⁸↓╣╕≢─ ─

╩ ℮ ╩ ⅎ╢⁹ ↕╣√Ⱨfi─ │⁸P ≤™℮ ⌐ ∫≡ↄ╢╙─≤⇔⁸

─ │ T≤™℮ ⌐ ╣≡™ↄ╙─≤∆╢⁹ 

P: ↕╣√Ⱨfi─  

T: ↓╣╕≢─ ─ │ 0  

↕╠⌐⁸ ╩ ∆╢√╘⌐⁸ ─╟℮⌂ ╩ ∆╢⁹ 

S: ─ⱨ꜠כⱶ─ ╩ ∆ │ 0 ⁹ 

 S=0 ○כⱪfi 

 S=1 ☻Ɑ▪ 

 S=2 ☻♩ꜝ▬◒≢⅛≈∕─ ⅜☻♩ꜝ▬◒≢│⌂™ 
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 S=3 ☻♩ꜝ▬◒≢⅛≈∕─ ╙☻♩ꜝ▬◒ ™╦╝╢♄Ⱪꜟ  

R: ⅜ 2 ─≤⅝⁸1 ≢ ╣∏⌐ ∫√Ⱨfi─  

I: ⅜ 1 ⅛ 2 ⅛╩ ∆ │ 1  

 I=1 1  

 I=2 2  

─ │⁸☻♩ꜝ▬◒⁸☻Ɑ▪⁸○כⱪfi⌐ ⇔≡∕─ ─ ⌐╟╢

╩ ═≡™╢⅜⁸ ─ │ ─ ≢ ╣√Ⱨfi─ ╩ ⌐⁸ ─ⱨ꜠כⱶ⅜○כ

ⱪfi⁸☻Ɑ▪⁸☻♩ꜝ▬◒⁸♄Ⱪꜟ─™∏╣⅛≢⁸ T╩ ⇔≡™ↄ≤™℮

╩≤╢↓≤⌐∆╢⁹∕─ ╩ ─╟℮⌐ ⅎ╢⁹ 

 

if I=1 then 

    if P=10 then 

        A: ∕╣⌐ ∂≡ T⁸S⁸I ╩ ∆╢ 

    else ∆⌂╦∟ 0֔P<10⌂╠  

        B: ∕╣⌐ ∂≡ T⁸R⁸I ╩ ∆╢ 

    endif 

else ∆⌂╦∟ I=2⌂╠  

    C: ∕╣⌐ ∂≡ T⁸S⁸I ╩ ∆╢ 

endif 

↓↓≢ ─ A─ │ ─╟℮⌐ ↄ↓≤⅜≢⅝╢⁹ 

A─  

        if S=0 then 

            T њ T+P 

            S њ 2 

        else if S=1 then 

            T њ T+2P 

            S њ 2 

        else if S=2 then 

            T њ T+2P 

            S њ 3 

        else ∆⌂╦∟ S=3⌂╠  

            T њ T+3P 

            S њ 3 

        endif 

        I њ 1 
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↓↓≢⁸₈if 1  then 1  else if 2  then 2  else if Ν else 

ὲ  endif₉│⁸ ⌐╟∫≡ὲ ⌐ ↑∆╢ ╩ ∆⁹∆⌂╦∟⁸ 1 ⅜

⇔√╠ 1 ╩ ⇔⁸ 1 ⅜ ∑∏⌐ 2 ⅜ ⇔√╠ 2 ╩ ⇔⁸

⌐⇔≡⁸ ⌐ 1 ⅛╠ ὲ 1 ╕≢─ ≡⅜ ⇔⌂⅛∫√╠⁸

ὲ ╩ ∆╢⁹ 

↓─ ⌐ ⇔⁸ ⅜♃כ♦⌂℮╟─ ⌐ P⌐ ⅎ╠╣√≤∆╢⁹ 

[7, 3, 8, 0, 10, 10, 6, 4, 7, 1] 

↓─≤⅝⁸T⌐│ ─╟℮⌂ ⅜ ⇔≡ ↕╣╢⁹ 

[7, 10, 26, 26, 36, 56, 74, 82, 96, 97] 

╣√Ⱨfi─ ⅜ ↕╣╢√┘⌐ ╩ ⇔≡™╢─≢⁸ ─Ⱳכꜞfi◓─☻◖▪

│≥♩כ◦ ─ ⅜ ⌂╢↓≤⌐ ⇔⌂↕™⁹ 

 

A─ ╩ ⌐⇔≡⁸ 

(1) B─ ╩ ⅝⌂↕™⁹ 

(2) C─ ╩ ⅝⌂↕™⁹ 

↓╣│ ⇔∆⅞⌂™⅛  

↓─ │ ↕╣√ ─ ≢ ╙ ⇔ↄ⁸ ↄ─ ⅜ ↕╣√─≢│⌂™≢⇔╞℮

⅛  

ⱪ꜡◓ꜝⱵfi◓─ │╟ↄ ↕╣≡™╢─≢∆⅜⁸ ╕≢│╒≤╪≥╕√│ ⌐

⅜∫≡™╢ⱪ꜡◓ꜝⱶ╩ ╗↓≤⌐ ⅜ ≡╠╣≡™╕⇔√⁹⇔⅛⇔⁸ │ⱪ꜡◓ꜝⱶ╩

ↄ↓≤⅜ ≢∆⁹ 

─ ⅎ┌⁸ ⌐≤∫≡─ ⁸ ⁸ⱨꜝfi☻ ⁸♪▬♠ ⌂≥

≢╙⁸ ╗↓≤╟╡╙ ↄ↓≤─ ⅜ ⅛⌐ ⇔™≤ ⅎ╠╣╕∆⁹⌂−⌂╠⁸ ╗ │⁸

╛ ≤™∫√ ╩ⱴ☻♃כ⇔≡™⌂ↄ≡╙⁸ ─ ⅛╠№╢ ─ ╩

∆╢↓≤⅜≢⅝╢─≢∆⅜⁸ ↄ │ ╛ ≤™∫√ ╩ ∆╢ ⌐ ⅎ⁸

⅛≈⁸╙│╛ ─ ≢№╢⅛─╟℮⌐ ⌂ↄ ≢⅝╢╟℮⌐⌂╢ ↓≤⅜ ╘╠╣

╢⅛╠≢∆⁹ 

ⱪ꜡◓ꜝⱶ╩ ↄ↓≤│≥℮∑ ─ ₈ ₉≢ ╡ ℮─≢∆⅛╠⁸

─ ₈ ₉≤⇔≡│ⱪ꜡◓ꜝⱶ╩ ╗↓≤⌐≤≥╘╢═⅝∞∫√─≢│

⌂™⅛≤ ™╕∆⁹ 

Ⱳכꜞfi◓╩ ∆ 

─ │Ⱳכꜞfi◓ bowling
1─ ≢∆⁹ 

Ⱳכꜞfi◓≤™℮ ╩ ╠⌂™ │╕∏™⌂™≤ ╦╣╕∆⅜⁸ ─√╘ ⌐ ⇔≡

                                                      
1 ╙∟╤╪⁸ ─ boring ─↓≤≢│№╡╕∑╪⁹ 
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⅔⅝╕⇔╞℮⁹Ⱳכꜞfi◓│☻▬◌╛ⱷ꜡fi╒≥─ ⅝↕⅜№╢Ⱳכꜟ╩ →≡ ⅜⇔⁸ ↄ

⌐ ═╠╣√Ⱨfi╩ ⇔≡™ↄ ≢∆⁹ ⁸Ⱨfi│ ⌐ 10 ⅜ ↕╣⁸ ∆ ⅜ ↑

╣┌ ™╒≥ ⅜ ╠╣╕∆⁹ │ 10 ─ⱨ꜠כⱶ≢ ╠╣≡⅔╡⁸ ⇔™ⱨ꜠

⅜ⱶכ ╕╢↔≤⌐⁸ ∕─ ─ⱨ꜠כⱶ≢ ╣∏⌐ ∫≡™╢Ⱨfi⅜ ≡╠╣⁸ ⇔™Ⱨ

fi⅜ │ 10 ↕╣╕∆⁹1ⱨ꜠כⱶ⌐Ⱳכꜟ╩ →╠╣╢ │ ⌐ 2 ╕≢

≢⁸∕─ 2 ─℮∟⌐ │≢⅝╢∞↑ 1 ≢ Ⱨfi │ 10 ╩ ≡ ∆↓≤⅜ⱪ꜠

─כꜘ▬ ≢∆⁹ ╩ ∆╢ ╩Ⱨfi│⌐♩כ◦▪◖☻╢№≢ ⇔√ ⅜ ↕

╣⁸Ⱨfi╩ ⇔√ ╩ ⌐ ⅜ ↕╣⁸∕╣⅜ ⌐⌂╡╕∆⁹ 

│ ╣√Ⱨfi─ ⅜∕─╕╕ ⌐⌂╢ Ⱨfi 1 №√╡ 1 ─≢∆⅜⁸ⱨ꜠כ

ⱶ ⌐ ≡─Ⱨfi╩ ∆ ∫≡™╢Ⱨfi⅜ ╙⌂™ ⌐∆╢ ≤╟╡ ™ ⅜ ╠╣

╢ ⅜ ⅎ╠╣╕∆⁹ ⇔™ⱨ꜠כⱶ⅜ ╕∫≡⅛╠ 1 ≢ ≡─Ⱨfi╩ ∆≤☻♩ꜝ▬

◒≤⌂╡⁸∕─ⱨ꜠כⱶ│ 2 ╩ ⅎ╢↓≤⌂ↄ ⇔⁸∕↓⅛╠ ─ ⇔√ 2 ─

℮ⱨ꜠כⱶ ⌐№╡╕∆ ≢ ⇔√Ⱨfi─ ╙ ☻♩ꜝ▬◒⅜ √ ⱨ꜠כⱶ─ ≤⇔≡

↕╣╕∆⁹↓─ ≢ ↕╣√ ⇔√Ⱨfi─ │⁸∕↓≢Ⱨfi╩ ⇔√≤⅝─ⱨ꜠כⱶ

─ ⌐╙ ╡ ⌂╡╕∆─≢⁸ ≤⇔≡∕─ ─ ⅜ ⌐ ↕╣╢↓≤⌐

⌂╡╕∆⁹ ⌐⁸2 ≢☻♩ꜝ▬◒╩ ⇔√ ─ ⌐≈™≡│⁸ ╣√Ⱨfi─ ⅜

⌐ ≤⇔≡ ↕╣╢↓≤⌐⌂╡╕∆⁹ 

⁸ ⱨ꜠כⱶ─ 1 ≢ ≡─Ⱨfi╩ ∑⌂⅛∫√ │⁸ ∫≡™╢Ⱨfi╩∕─╕╕

⌐⇔√ ≢ 2 ⅜ ╕╡⁸∕─ ≢ ∫≡™╢ ≡─Ⱨfi╩ ⇔√ │☻Ɑ▪כ≤⌂

╡⁸∕↓⅛╠ ─ 1 ∞↑ ≢ ⇔√Ⱨfi─ ╙ ☻Ɑ▪כ⅜ √ ⱨ꜠כⱶ─ ≤

⇔≡ ↕╣╕∆⁹ ⌐ 10 ⇔≡╙⁸∕╣⅜ⱨ꜠כⱶ ≢ 2 ─ ⌐│☻♩ꜝ▬◒≢

│⌂ↄ☻Ɑ▪כ⌐⌂╢↓≤⌐ ⇔≡ↄ∞↕™⁹ 

ⱶכ◕ ⱨ꜠כⱶ∞↑⅜ ≢⁸↓─ⱨ꜠כⱶ≢│ ≢ 3 ╕≢ ╩ ℮↓≤⅜≢

⅝╕∆⁹☻♩ꜝ▬◒╛☻Ɑ▪כ⅜ ≡╙∕─ⱨ꜠כⱶ⅜ ∑∏⁸ √⌐Ⱨfi⅜ ↕╣╕∆⁹

√∞⇔⁸ ⱨ꜠כⱶ≢☻♩ꜝ▬◒╛☻Ɑ▪כ⅜ ≡╙⁸∕─ ⌐ ⇔√Ⱨfi─ ⅜ ⇔≡

⌐ ↕╣╢↓≤│№╡╕∑╪ ∂ⱨ꜠כⱶ ∞⅛╠ ⁹╕√⁸ ⱨ꜠כⱶ─ 1 2

≢ ≡─Ⱨfi╩ ∑⌂⅛∫√ │⁸3 ╩ ⅎ╢↓≤⌂ↄ∕─ⱨ꜠כⱶ│ ⇔╕∆⁹ 

⌂⅔⁸Ⱳכꜞfi◓⌐│●♃כ ⱨ꜠כⱶ ─ 1 ≢ ╙Ⱨfi╩ ∑⌂⅛∫√ ⁸ⱨ□

►ꜟ ╩ ∫√ ⌂≥ ─ ╙№╡╕∆⅜⁸↓╣╠│ ─ ⌐│ ⇔╕∑╪

╣√Ⱨfi─ ⅜ 0 ≤ ⌂∆∞↑≢∆ ⁹ 

⌐ ⅛╣╢Ⱨfi─ │ ╡ 10 ≤⇔≡⁸ ─ ≤⇔≡⁸ ≢ ╡ →

╠╣≡™╢╟℮⌐⁸ ╣√Ⱨfi─ ⅜ 

7⁸3⁸8⁸0⁸10⁸10⁸6⁸4⁸7⁸1 

─ ⌐≈™≡ ⅎ≡╖╕⇔╞℮⁹ 

─ ₈7₉⅜ 1ⱨ꜠כⱶ─ 1 ≢ ╣√Ⱨfi─ ≢∆⁹ 
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1 

7  

 

10 ─Ⱨfi ≡⅜ ╣√╦↑≢│№╡╕∑╪─≢⁸∕╣⌐ ↄ │ ╒≥─ ≤ ∂ⱨ꜠

ⱶכ ⌐№╡╕∆⁹≈╕╡⁸∕─ │ 1ⱨ꜠כⱶ─ 2 ⌐⌂╡╕∆ ╣√Ⱨfi│ ≡

╠╣╕∆⅜⁸ ∫√Ⱨfi│∕─╕╕─ ⌐⌂╡╕∆⁹╕∞ ⇔™Ⱨfi│ ↕╣╕∑╪ ⁹ 

↓─╟℮⌐⇔≡⁸ 1ⱨ꜠כⱶ│ 1 ⅛╠ ⌐ 7 ⁸3 ─Ⱨfi⅜ ╣√↓≤⌐⌂╡⁸

≢ 10 ╣≡™╕∆─≢⁸Ⱨfi╩ ≡ ⇔√↓≤⌐⌂╡⁸☻Ɑ▪כ≤ ┌╣╢↓≤⌐⌂╡╕

∆⁹∕↓≢⁸Ⱳכꜞfi◓─☻◖▪◦כ♩─ 1ⱨ꜠כⱶ⌐│ 

1 

7  

 

≤ ↕╣╕∆⁹☻Ɑ▪כ≢│∕─ ─ ≢ ╣√Ⱨfi─ ╙ⱨ꜠כⱶ─ ≤⇔≡

↕╣╕∆─≢⁸ 1ⱨ꜠כⱶ─ │ ─ ╩ ℮╕≢ ≢⅝╕∑╪⁹↓╣≢ 1ⱨ꜠כ

ⱶ│ ⇔⁸ 2ⱨ꜠כⱶ⅜ ⇔╕∆⁹ 

2ⱨ꜠כⱶ─ 1 ≢│Ⱨfi⅜ 8 ─♩כ◦▪◖☻⁸≢─∆╕™≡∫⌂⌐≥↓√╣ 2

ⱨ꜠כⱶ⌐│ 

2 

8  

 

≤ ↕╣╕∆⁸↓╣≢⁸ 1ⱨ꜠כⱶ≢ √☻Ɑ▪כ─ │ ⌐⌂╡╕∆─≢⁸ 1ⱨ

─ⱶכ꜠ ⅜ ↕╣╕∆⁹ 1ⱨ꜠כⱶ─ │⁸ 1ⱨ꜠כⱶ≢ ╣√Ⱨfi─ 10 ⌐⁸

2ⱨ꜠כⱶ─ 1 ≢ ╣√Ⱨfi─ 8 ╩ ⅎ√ 18 ≢∆⁹ 

1 2 

7  8  

18  

2ⱨ꜠כⱶ─ 2 ≢│Ⱨfi⅜ 0 ╣√ ╙ ╣⌂⅛∫√ ↓≤⌐⌂∫≡™╕∆⁹

2ⱨ꜠כⱶ≢ 2 →√─≢⁸ 2ⱨ꜠כⱶ│ ⇔╕∆⅜⁸ 2ⱨ꜠כⱶ≢│ ≢ 8

─Ⱨfi⅜ ╣⁸ ≡─Ⱨfi╩ ∑⌂⅛∫√√╘⌐⁸↓─ ≢ 2ⱨ꜠כⱶ─ ⅜ ↕╣

╕∆⁹ 2ⱨ꜠כⱶ─ │ 2ⱨ꜠כⱶ≢ ╣√Ⱨfi─ 8 ≤ ∂ 8 ≢∆⁹ 

1 2 

7  8 - 

18 26 

2ⱨ꜠כⱶ─ 1 ≢ ╣√Ⱨfi─ ⅜ 1ⱨ꜠כⱶ≤ 2ⱨ꜠כⱶ─ ─ ≤⇔≡

↕╣≡™╕∆⅜⁸↓╣│ 1ⱨ꜠כⱶ≢☻Ɑ▪כ⅜ √√╘⌐⁸ ╣√Ⱨfi─ ╩ ≤⇔

≡ ⌐ ∆╢↓≤⌐⌂∫≡™╢⅛╠≢∆⁹ 

╩ⱶכ◕⌐ ╘≡™ↄ≤⁸☻◖▪◦כ♩│ ─╟℮⌐ ⅜ ↕╣╕∆⁹ ⱨ

─ⱶכ꜠ 1 ≢ 10 ─Ⱨfi⅜ ╣√ │☻♩ꜝ▬◒≤⌂╡⁸∕─ⱨ꜠כⱶ│ 2 ╩ ⅎ

╢↓≤⌂ↄ ↕╣⁸↕╠⌐⁸∕─ⱨ꜠כⱶ─ │⁸∕─ 2 ─ ⅜ ╦∫≡ ╘≡

↕╣╢↓≤⌐ ⇔≡ↄ∞↕™⁹╕√⁸☻◖▪◦⁸₈≡™⅔⌐♩כG₉│ ⱨ꜠כⱶ─ 1

≢Ⱨfi⅜ ╙ ╣⌂⅛∫√↓≤ כ♃● ⁸₈-₉│ ⱨ꜠כⱶ─ 2 ≢Ⱨfi⅜ ╙

╣⌂⅛∫√↓≤⁸₈×₉│☻♩ꜝ▬◒⁸₈ ₉│☻Ɑ▪כ╩ ⇔╕∆⁹ 
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1 2 3 

7  8 -   

18 26  

 
1 2 3 4 

7  8 -     

18 26   

 
1 2 3 4 5 

7  8 -     6  

18 26 52   

 
1 2 3 4 5 

7  8 -     6  

18 26 52 72  

 
1 2 3 4 5 6 

7  8 -     6  7  

18 26 52 72 89  

 
1 2 3 4 5 6 

7  8 -     6  7 1 

18 26 52 72 89 97 

⌐ ═√╟℮⌐⁸ ⁸ │ⱨ꜠כⱶ↔≤⌐ ↕╣╢↓≤⌐⌂∫≡⅔╡⁸ⱨ꜠כⱶ↔

≤⌐ ⅜ ⇔≡ ╘≡ ─ ⅜ ↕╣╢╟℮⌐⌂∫≡™╕∆⁹ ⅎ┌⁸☻♩ꜝ▬◒

╛☻Ɑ▪כ╩ ⇔√ ⌐│⁸ ─ │ ↕╣╕∑╪ ⅎ┌⁸ ─ ⅜ 70 ≢⁸

─ 2 ─ ⌐☻♩ꜝ▬◒╛☻Ɑ▪כ⅜⌂™ ≢☻♩ꜝ▬◒╩ ⇔≡╙⁸ ─ │

80 ⌐│⌂╠∏⁸70 ─╕╕≢∆ ⁹ 

⇔⅛⇔⁸ ⌐│⁸ ↔≤⌐ ─ ⅜ ⌂─≢∆⁹ ⌐│Ⱨfi╩ ∆↔≤

⌐ 1 ⅜ ╠╣╢─≢∆⅜⁸☻♩ꜝ▬◒╩ ⇔√≤⅝⌐│⁸ ─ ⇔√ 2 ─ ≢ ╣√

Ⱨfi─ ⅜ ⇔≡ ≤⇔≡ ↕╣⁸☻Ɑ▪כ╩ ⇔√≤⅝⌐│⁸∕─ ─ ≢ ╣

√Ⱨfi─ ⅜ ⇔≡ ≤⇔≡ ↕╣╢─≢⇔√⁹≤™℮↓≤│⁸☻♩ꜝ▬◒╩ ∆≤⁸

─ ⇔√ 2 ─ ≢│ ─ ⅜ 1∞↑ ⅜╡⁸☻Ɑ▪כ╩ ∆≤⁸∕─ ─

≢│ ─ ⅜ 1∞↑ ⅜╢⁸≤ ™ ⅎ╢↓≤╙≢⅝╕∆⁹ ⌐☻♩ꜝ▬◒╛☻Ɑ▪כ╩

⇔√ │⁸ ─ 1 ☻Ɑ▪כ─ ╕√│ 2 ☻♩ꜝ▬◒─ ─ ≢│

⅜ 2 ⌐⌂╡╕∆⅜⁸2 ≢☻♩ꜝ▬◒╩ ⇔√ │⁸∕─ ─ ≢│ ⅜ 3

⌐⌂╡╕∆ 2≈ ─ ⌐⅔↑╢☻♩ꜝ▬◒⌐╟∫≡ ─ ⅜ 1 ⅜╡⁸1≈ ─ ⌐

⅔↑╢☻♩ꜝ▬◒⌐╟∫≡╙╕√ ─ ⅜ 1 ⅜╢√╘ ⁹∏∫≤ ≢☻♩ꜝ▬◒╩ ⇔

≡™↑┌⁸∕╣ ─ ≢╙∏∫≤ ╩ 3 ⌐⇔≡™ↄ↓≤⅜≢⅝╕∆⁹√∞⇔⁸ ⱨ

─⧵│≢ⱶכ꜠ ─ⱨ꜠כⱶ⅜№╡╕∑╪─≢⁸ ⱨ꜠כⱶ≢☻♩ꜝ▬◒╛☻Ɑ▪כ╩ ⇔

≡╙⁸∕─ ─ ⌐⅔↑╢ ─ ╩ →╢↓≤│№╡╕∑╪ √∞⇔⁸ ⱨ꜠כⱶ≢

│⁸╕∞ ─ ╡ ⅜№╢ ⌐ ╡⁸∕─ⱨ꜠כⱶ╩ ∆╢↓≤⌂ↄ⁸ √⌐Ⱨfi⅜

↕╣╕∆─≢⁸☻♩ꜝ▬◒╛☻Ɑ▪כ╩ ↕⌂™ ⌐ ═≡ ™ ╩ ╢ ⅜ ⅎ

╠╣╢↓≤⌐ ╦╡│№╡╕∑╪ ⁹ 
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↓─ ≢⁸ ⇔√Ⱨfi─ │ ╡ 7⁸3⁸8⁸0⁸10⁸10⁸6⁸4⁸7⁸1 ≤⇔≡⁸

1 ─ ↔≤⌐ ╩ ⇔≡╖╢≤⁸ ─╟℮⌐⌂╡╕∆⁹ │ ─ │ 1≢№╡⁸

∕─ ≢ 7 ─Ⱨfi╩ ⇔╕⇔√─≢⁸7 ⅜ ╠╣╕∆⁹☻♩ꜝ▬◒≢╙☻Ɑ▪כ≢╙№

╡╕∑╪⅛╠⁸ ─ ≢│ ─ │ ⅜╡╕∑╪⁹ 

1 

7  

 

 

ⱨ꜠כⱶ  
ⱨ꜠כⱶ ─ 

 
⇔√Ⱨfi─    

1 1 7 7 × 1 = 7  

  7  

⌐ 3 ─Ⱨfi╩ ⇔╕⇔√─≢⁸3 ⅜ ╠╣╕∆⁹↓↓≢│☻Ɑ▪כ⌐⌂∫≡™╕∆─

≢⁸ ─ ≢│ ─ ⅜ 1∞↑ ⅜∫≡ 2 ⌐⌂╡╕∆⁹ 

1 

7  

 

 

ⱨ꜠כⱶ  
ⱨ꜠כⱶ ─ 

 
⇔√Ⱨfi─    

1 1 7 7 × 1 = 7  

1 2 3 3 × 1 = 3 ☻Ɑ▪כ 

  10  

⌐ 8 ─Ⱨfi╩ ⇔╕⇔√⅜⁸ ─ ≢│☻Ɑ▪כ⅜ ≡™╢↓≤⅛╠⁸ │ 2

⌐⌂╡⁸8 ─ 2 ≢ 16 ⅜ ╠╣╕∆⁹ 

1 2 

7  8  

18  

 

ⱨ꜠כⱶ  
ⱨ꜠כⱶ ─ 

 
⇔√Ⱨfi─    

1 1 7 7 × 1 = 7  

1 2 3 3 × 1 = 3 ☻Ɑ▪כ 

2 1 8 8 × 2 = 16  

  26  

ⱨ꜠כⱶ↔≤─ ≢│⁸↓↓≢ ⱨ꜠כⱶ─ ⅜ 18 ⌐ ↕╣≡™╕∆⁹↓↓≢ ⇔

√ 8 ─Ⱨfi─ │⁸ 1ⱨ꜠כⱶ⌐ ↕╣√ │ ⌐ ↕╣≡™╕∆⅜⁸ 2ⱨ꜠כ

ⱶ⌐ ↕╣√ │╕∞ ↕╣≡™⌂™↓≤⌐ ⇔≡ↄ∞↕™⁹╕√⁸☻♩ꜝ▬◒╛☻Ɑ

⅜כ▪ ≡⅔╠∏⁸ ╒≥─☻Ɑ▪כ│ ─ ≢ ─ ⅜ ╣≡™╕∆─≢⁸

─ ≢─ ─ │ ╡ 1 ≢∆⁹ 

⌐Ⱨfi⅜ ╙ ╣╕∑╪≢⇔√ 0 ⇔╕⇔√ ─≢⁸ │ ╙ ╠╣╕∑╪ 0

⅜ ╠╣╕∆ ⁹ 

1 2 

7  8 - 

18 26 
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ⱨ꜠כⱶ  
ⱨ꜠כⱶ ─ 

 
⇔√Ⱨfi─    

1 1 7 7 × 1 = 7  

1 2 3 3 × 1 = 3 ☻Ɑ▪כ 

2 1 8 8 × 2 = 16  

2 2 0 0 × 2 = 0  

  26  

↓↓≢ 2ⱨ꜠כⱶ─ ⅜ 8 ⌐ ↕╣⁸ │ 26 ≤ ↕╣╕∆⅜⁸ ↔≤⌐

╩ ⇔√ ≤ ⅜ ⇔≡™╕∆⁹ 

↓╣ │ ⌐∆╢↓≤≢⁸ ─╟℮⌂ ⅜ ╠╣╕∆⁹2 ≢☻♩ꜝ▬◒╩

⇔√ ─ ≢│ ─ ⅜ 3⌐⌂∫≡™╕∆─≢⁸6 ╣√ ─ │ 6 ─ 3 ≢

18 ⌐⌂∫≡™╕∆⁹ 

1 2 3 4 5 6 

7  8 -     6  7 1 

18 26 52 72 89 97 

 

ⱨ꜠כⱶ  
ⱨ꜠כⱶ ─ 

 
⇔√Ⱨfi─    

1 1 7 7 × 1 = 7  

1 2 3 3 × 1 = 3 ☻Ɑ▪כ 

2 1 8 8 × 2 = 16  

2 2 0 0 × 2 = 0  

3 1 10 10 × 1 = 10 ☻♩ꜝ▬◒ 

4 1 10 10 × 2 = 20 ☻♩ꜝ▬◒ ♄Ⱪꜟ  

5 1 6 6 × 3 = 18  

5 2 4 4 × 2 = 8 ☻Ɑ▪כ 

6 1 7 7 × 2 = 14  

6 2 1 1 × 1 = 1  

  97  

ⱨ꜠כⱶ↔≤⌐ ⇔√ ≤ ─ ↔≤⌐ ⇔√ ≤≢ ⅜ ⇔≡⅔╡⁸

─ ↔≤⌐ ╩ ∆╢↓≤╙≢⅝╢↓≤⅜ ⅛╡╕∆⁹ ⌐Ⱳכꜞfi◓≢ ┬≤⅝│⁸

⌐ ─ ↔≤⌐ ╩ ⇔≡⁸ ─ ⌐ ∆╢↓≤╩ ⇔≡╖≡ↄ∞↕™

√∞⇔⁸ ⌐ ═√╟℮⌐⁸ ⱨ꜠כⱶ≢☻♩ꜝ▬◒╛☻Ɑ▪כ╩ ⇔≡╙⁸∕─ ─

⌐⅔↑╢ ─ │ ⅜╠⌂™↓≤⌐ ⇔≡ↄ∞↕™ ⁹ 

™⅛⌐⇔≡ⱪ꜡◓ꜝⱶ╩ ↄ⅛  

─ │⁸╕↕⌐ ─╟℮⌂ ─ ╩ⱪ꜡◓ꜝⱶ≤⇔≡ ↄ≤™℮↓≤⌐⌂╡╕

∆⁹ⱪ꜡◓ꜝⱶ─ │ ⌐ ⅎ╠╣≡™╕∆⅛╠⁸╕∏│ ⅎ╠╣√ⱪ꜡◓ꜝⱶ╩ ╪≢╖

╕⇔╞℮⁹∟⌂╖⌐⁸ⱪ꜡◓ꜝⱶ≢│ ≤⇔≡ ─ ⅛╠ ⌐ ⅜ ↕╣╕∆⁹

│⁸ⱪ꜡◓ꜝⱶ─ⱷ▬fi─ ⅜ ─╟℮⌐⌂∫≡™╕∆ ─₈ ₉╩

⇔≡ↄ∞↕™ ⁹ 
if I=1 then  

    if P=10 then  

        A: ∕╣⌐ ∂≡T⁸S⁸I ╩ ∆╢ 

    else ∆⌂╦∟0֔P<10⌂╠  

        B: ∕╣⌐ ∂≡T⁸R⁸I ╩ ∆╢ 

    endif  

else ∆⌂╦∟I=2 ⌂╠  

    C: ∕╣⌐ ∂≡T⁸S⁸I ╩ ∆╢ 

endif  
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↓─╕╕≢│ ⅛╡≠╠™─⌂╠⁸ ╣ ⇔╪≢™╢ ⅎ┌⁸ ⌂╠

⌐ ⇔≡╖╕⇔╞℮⁹₈if₉│↓╣⅛╠ ╩ ⇔⁸∕─ ⌐ ≡│╕╢⅛≥℮⅛⌐ ≠

™≡ ↑ ╩ ℮↓≤╩ ⇔╕∆⁹ 

ⅎ┌₈if I=1 then₉│₈╙⇔ I=1⌂╠₉⁸№╢™│⁸₈╙⇔ I ─ ⅜ 1⌐ ∆╢─⌂╠₉

≤ ≢⅝╕∆⅜⁸↓╣∞↑≢│╕∞ ⅜ ⅛╡╛∆™≤│ ⅎ⌂™⅛╙⇔╣╕∑╪⁹↓↓

≢⁸ ⌐╟╢≤⁸ I │₈ ⅜ 1 ⅛ 2 ⅛╩ ∆₉≤⌂∫≡⅔╡⁸ⱨ꜠כⱶ

─ ─ ╩ ⇔≡™╢↓≤⅜ ⅛╡╕∆⁹∆╢≤⁸₈if I=1 then₉│ ∆╣┌⁸₈╙⇔⁸↓

─ ⅜ⱨ꜠כⱶ ≢ 1 ─╙─⌂╠₉≤⌂╡╕∆⁹↓╣≢ ⇔│ ⅛╡╛∆ↄ⌂∫√≢⇔

╞℮⅛  

∟⌂╖⌐⁸₈then₉─ ⌐│⁸ ╒≥─ ≢│₈I=1₉⁸∆⌂╦∟⁸₈ I ─ ⅜ 1

⌐ ∆╢₉↓≤≢∆ ⌐ ≡│╕╢ ─ ╩ ∆ ╩ ⅝⁸₈else₉─ ⌐│⁸ ⌐

≡│╕╠⌂™ ─ ╩ ∆ ╩ ⅝╕∆⁹else│∕╣ ₈else₉ ╟╡ ≢⁸╕∞ ─

₈else₉⌐ ≠↑╠╣≡™⌂™₈if₉─℮∟ ─╙─⌐ ∆╢↓≤⌐ ⇔≡ↄ∞↕™⁹

ⅎ┌⁸₈if I=1 then₉⌐ ∆╢₈else₉│₈╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 1 ─╙─₉≢

⌂™ ╩ ∆↓≤⌐⌂╡╕∆⁹⇔⅛⇔⁸Ⱳכꜞfi◓≢│⁸ⱨ꜠כⱶ ≢─ │ ⅛ 2

⅛─™∏╣⅛≢∆⅛╠⁸ ⌐₈╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 1 ─╙─≢⌂↑╣┌₉

≤ ∆╢╟╡│⁸₈╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 2 ─╙─⌂╠₉≤ ∆╢ ⅜ ⅛╡

╛∆™≢⇔╞℮⁹ 

₈endif₉│∕↓≢ ↑ ⅜ ⇔≡™╢↓≤╩ ⇔╕∆⁹≥─ ↑⅜

∆╢─⅛⌐≈™≡│⁸endif│∕╣ ₈endif₉ ╟╡ ≢⁸╕∞ ─₈endif₉⌐ ≠↑╠

╣≡™⌂™₈if₉─℮∟ ─╙─⌐⅛⅛╡╕∆⁹≈╕╡⁸ ─ ↑ ╩

↕∑╢↓≤╩ ⇔╕∆⁹↓↓≢│₈ ₉≤ ⇔≡⅔ↄ↓≤⌐⇔≡⁸≥─

↑ ╩ ↕∑╢─⅛╩ ⌐ ╢─│ ⌐⇔╕⇔╞℮⁹ 

─ ╙ ∂╟℮⌐ ⇔≡╖╕⇔╞℮⁹₈if P=10 then₉│ ∆╢≤₈╙⇔ P─ ⅜

10⌐ ∆╢─⌂╠₉⌐⌂╡╕∆⅜⁸ ≢│ P│₈ ↕╣√Ⱨfi─ ₉≤№╡⁸

─ ⌐╟∫≡ ╣√Ⱨfi─ ╩ ⇔≡™╢↓≤⅜ ⅛╡╕∆ ₈ ↕╣√₉≤™℮─│⁸

╣√Ⱨfi─ ⌐ ≠™≡Ⱳכꜞfi◓─ ◦☻♥ⱶ⌐ ℮™≥♃כ♦√╣↕ ≢∆

─≢⁸₈╙⇔ ╣√Ⱨfi─ ⅜ 10 ⌂╠₉≤ ∆╢↓≤╙≢⅝╕∆⁹↕╠⌐⁸↓─ │₈if I=1 

then₉⁸∆⌂╦∟₈╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 1 ─╙─⌂╠₉⌐ ≡│╕╢ ⌐ ⅛

╣≡⅔╡⁸ⱨ꜠כⱶ 1 ≢ 10 ─Ⱨfi╩ ∆↓≤│☻♩ꜝ▬◒╩ ⇔╕∆─≢⁸₈if P=10 

then₉⌐ ∆╢ ⌂╢ ≤⇔≡₈╙⇔⁸↓─ ≢☻♩ꜝ▬◒⅜ √╠₉≤∆╢↓≤╙≢⅝

╕∆⁹↓∟╠─ ⅜ ⅛╡╛∆™─≢│⌂™≢⇔╞℮⅛  

─╟℮⌐⇔≡ⱪ꜡◓ꜝⱶ╩ ⇔√ ╩ ⌐ ⇔╕∆⁹ 

1-A: ╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 1 ─╙─⌂╠ 

 2-A: ╙⇔⁸↓─ ≢☻♩ꜝ▬◒⅜ √╠ 

  A╩ ∆╢ 

 2-B: ╙⇔⁸↓─ ≢☻♩ꜝ▬◒⅜ ⌂⅛∫√╠ 
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  B╩ ∆╢ 

 2  

1-B: ╙⇔⁸↓─ ⅜ⱨ꜠כⱶ ≢ 2 ─╙─⌂╠ 

 C╩ ∆╢ 

1  

↕≡⁸₈else₉╛₈endif₉│∕╣ ╟╡ ≢⁸╕∞ ↑╠╣≡™⌂™ ─₈if₉⌐⅛

⅛╢≤ ⇔╕⇔√⅜⁸ ⅎ┌⁸ ─ⱪ꜡◓ꜝⱶ≢ 4 ─₈else₉│ 2 ─₈if₉⌐⅛⅛╡

╕∆⁹1 ⌐╙₈if₉⅜№╡╕∆⅜⁸2 ─ ⅜ ™─≢⁸1 ─₈if₉⌐│⅛⅛╡╕∑╪⁹

⌐⇔≡⁸6 ─₈endif₉│ 2 ─₈if₉⌐⅛⅛╡╕∆⁹1 ⌐╙₈if₉⅜№╡╕∆⅜⁸

2 ─ ⅜ ™─≢⁸1 ─₈if₉⌐│⅛⅛╡╕∑╪⁹ ⁸7 ─₈else₉│ 1 ─₈if₉

⌐⅛⅛╡╕∆⁹2 ─₈if₉─ ⅜ 7 ─₈else₉⌐ ™─≢∆⅜⁸2 ─₈if₉│ ⌐ 4

─₈else₉≤ ≠↑╠╣≡™╕∆─≢⁸7 ─₈else₉│ 2 ─₈if₉⌐│⅛⅛╡╕∑

╪⁹ ⌐⇔≡⁸9 ─₈endif₉│ 1 ─₈if₉⌐⅛⅛╡╕∆⁹2 ─₈if₉─ ⅜ 9

─₈endif₉⌐ ™─≢∆⅜⁸2 ─₈if₉│ ⌐ 6 ─₈endif₉≤ ≠↑╠╣≡™╕∆

─≢⁸9 ─₈endif₉│ 2 ─₈if₉⌐│⅛⅛╡╕∑╪⁹ 

↓─ ╩ ╪≢⁸₈if₉⁸₈else₉≤₈endif₉─ ⅜╛╛↓⇔™≤ ∂╠╣√ ╙ ™↓

≤≢⇔╞℮⁹∕↓≢⁸ │⁸ ⅛╡╛∆↕─√╘⌐⁸ⱪ꜡◓ꜝⱶ⌐ ╠⅛─ ╩ ↑≡⅔⅝

╕∆⁹ ↑ ⌐ ╛ ꜝⱬꜟ label ╩≈↑╢≤™℮ ╙№╡╕∆⅜⁸

│⁸₈if₉-₈else₉-₈endif₉ ₈else₉│⌂™↓≤╙№╡╕∆ ≢ ≈─Ⱪ꜡♇◒≤ ⌂⇔⁸

∕─Ⱪ꜡♇◒─ ≢│ → ▬fi♦fi♩ indentation ╩ ℮⁸∆⌂╦∟⁸ ─ ⌐™

ↄ╠⅛─ ╩ ∆╢≤™℮ ╩ ⇔╕∆⁹ ⁸ ─ⱪ꜡◓ꜝⱶ╩ ╢≤⁸1⁸7⁸9

│ ∂ →꜠ⱬꜟ ─ ⌐ ↕╣≡™╢ ─ ⅜ ∂ ⌐⌂∫≡⅔╡⁸↓╣╠

⅜ ™⌐ ≠↑╠╣≡™╢↓≤⅜ ≢ ⅛╢╟℮⌐⌂∫≡™╕∆⁹1 9 │₈if₉-₈else₉

-₈endif₉≤™℮ ≈─Ⱪ꜡♇◒╩ ⇔≡⅔╡⁸∕─ ⌐№╢ 2 6 ≤ 8 ⌐│

→⅜ ↕╣≡™╕∆ 7 ─₈else₉│ 1 ─₈if₉⌐⅛⅛╡╕∆─≢⁸ →╩ ↕⌂™

≢⅔⅝╕∆ 1 ─₈if₉≤ ∂ →꜠ⱬꜟ⌐⇔╕∆ ⁹ ⌐⇔≡⁸2 6 ╙╕√₈if₉

-₈else₉-₈endif₉≤™℮ ≈─Ⱪ꜡♇◒╩ ⇔≡⅔╡⁸∕─ ⌐№╢ 3⁸5 ⌐│

⌐ 1 9 ─Ⱪ꜡♇◒─ ⌐№╢╙─≤⇔≡ →↕╣≡™╢─⌐ ↕╠⌐ →⅜ ↕╣

≡™╕∆⁹ 

ↄ─ⱪ꜡◓ꜝⱵfi◓ ≢│⁸ ─ ⌐№╢ ╩ ∆╢╟℮⌐⌂∫≡⅔╡2⁸∕─√

╘⁸ ─╟℮⌐ →╩ ↕⌂ↄ≡╙ ⇔™ⱪ꜡◓ꜝⱶ≤⇔≡ ↕∑╢↓≤⅜≢⅝╢↓≤

⌐⌂∫≡™╕∆3⁹ 
if I=1 then  

if  P=10 then  

A: ∕╣⌐ ∂≡T⁸S⁸I ╩ ∆╢ 

else ∆⌂╦∟0֔P<10⌂╠  

                                                      
2 ⅎ┌⁸FORTRAN╛ Python│ ─ ⌐№╢ ╩ ─№╢╙─≤ ⌂⇔≡™╕∆─≢⁸ⱪ꜡◓ꜝⱴכ⅜ ⌐

∆╢↓≤│≢⅝╕∑╪ 
3 ≤│ ∫≡╙⁸ ∫≡™╢─│ ⁸≡∫№≢♪כ◖ ⌐◖fiⱧꜙכ♃כ≢ ⅛∆↓≤⅜≢⅝╢╟℮⌂╙─≢│

№╡╕∑╪⁹ 
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B: ∕╣⌐ ∂≡T⁸R⁸I ╩ ∆╢ 

endif  

else ∆⌂╦∟I=2 ⌂╠  

C: ∕╣⌐ ∂≡T⁸S⁸I ╩ ∆╢ 

endif  

⇔⅛⇔⁸↓╣≢│ⱪ꜡◓ꜝⱶ⅜ ≠╠ↄ⌂∫≡⇔╕™╕∆ ₈else₉╛₈endif₉⅜≥─₈if₉⌐

⅛⅛╢─⅛╩⁸ⱪ꜡◓ꜝⱴכ⅜ ↄ⅛≈ ⌐ ∆╢↓≤⅜≢⅝⌂ↄ⌂∫≡⇔╕™╕∆

─≢ │ ↕╣╕∑╪⁹ ⌐╙⁸ ◖ⱷfi♩ comment ⌂≥⁸ⱪ꜡◓ꜝⱶ─

⌐│ ╩ ╓↕⌂™ ⅜№╡╕∆⅜⁸∕╣╠│◖fiⱧꜙכ♃כ⌐│ ─⌂™╙─≢╙⁸

ⱪ꜡◓ꜝⱴכ⌐│ ⌂╙─≤⇔≡ ↕╣╢↓≤⅜ ™─≢∆⁹ 

ⱪ꜡◓ꜝⱶ─ⱷ▬fi ─ ⅜ ╦∫√≤↓╤≢⁸ │⁸ A╩ ≡╖╕⇔╞℮

─₈A─ ₉╩ ⇔≡ↄ∞↕™ ⁹ 
        if S=0 then  

            T њ T+P 

            S њ 2 

        else if S=1 then  

            T њ T+2P 

            S њ 2 

        else if S=2 then  

            T њ T+2P 

            S њ 3 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

            S њ 3 

        endif  

        I њ 1 

₈else if₉│ ⌐№╢╟℮⌐⁸ ↑ ≢ ─ ╩ ∆╢√╘⌐

↕╣╕∆⁹ │⁸₈else if₉╩ 1 ↄ↔≤⌐₈endif₉╩ 1 ∆╢ │№╡╕∑╪⁹∕

─ ↑─ ╩ ⇔≡╖√ ╩ ⌐ ⇔╕∆⁹ 

        3-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            T њ T+P 

            S њ 2 

        3-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

            T њ T+2P 

            S њ 2 

        3-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜

☻♩ꜝ▬◒≢│⌂™ S=2 ⌂╠ 

            T њ T+2P 

            S њ 3 

        3-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠

◒▬ꜝ♩☻╙ⱶכ S=3 ⌂╠ 

            T њ T+3P 

            S њ 3 

        3  

        I њ 1 
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↕≡⁸₈њ₉│ ┼─ ─ assignment ╩ ∆╙─≢⁸₈њ₉─ ⌐№╢╙─╩

⇔⁸∕─ ╩₈њ₉─ ⌐№╢ ⌐ ∆╢≤™℮╙─≢∆⁹ │⁸ ⌐ ╩

⌂≥─ ╣╙─≤ ⌂⇔√ ⌐⁸∕─ ⌐ ⅛╩ ╣╢↓≤⌐∆⅞╕∑╪⁹ ≢│ ₈=₉

⅜ ─ ≢ ™╠╣╢↓≤⅜№╡╕∆⅜⁸↓─ⱪ꜡◓ꜝⱶ≢│ ₈=₉│ ╠₈ ⅜

⇔™ ⅛≥℮⅛ ₉╩ ∆ ≢№∫≡⁸ │₈=₉≢│⌂ↄ₈њ₉╩ ™╢╟℮⌐⌂∫≡™

╕∆⁹ │⁸ ≈─ ⌐ ─ ╩ √∑⌂™ ⅜⁸ ─ ╩ ⌐∆╢↓≤⅜≢⅝⁸

ⅎ╠╣√ⱪ꜡◓ꜝⱶ╩ ∆╢ⱪ꜡◓ꜝⱶ ⅎ┌⁸▬fi♃כⱪꜞ♃כ╛◖fiⱤ▬ꜝכ ╩

∆╢ ⌐≤∫≡│ ⌂─≢∆⁹ ╩ →╢≤⁸ⱪ꜡◓ꜝⱵfi◓ ≤⇔≡ ⌐

⌂ C 
4│ ╩₈=₉⁸ ╩₈==₉₈=₉╩ 2≈≈⌂→╕∆ ≤⇔≡

⌐ ⇔≡⅔╡⁸C╩ ⌐ ╠╣√ C++⁸C#⁸D⁸Java⌂≥╙ ⌐⌂∫≡™╕∆⁹

⅜ ⌐ ∆╢ ₈ ₉≢ ↕╣╢ⱪ꜡◓ꜝⱵfi◓ Ruby≢╙⁸ה

╩₈=₉⁸ ╩₈==₉╕√│₈===₉₈=₉╩ 3≈≈⌂→╕∆ ≤⇔≡

⌐ ⇔≡™╕∆ ₈==₉≤₈===₉│⁸ │ ⅜ ⌂╢─≢∆⅜⁸↓↓≢│ ╡ →╕

∑╪ ⁹ 

₈њ₉─ ≢ ╩ →╢≤⁸₈T њ T+P₉≢│⁸╕∏₈њ₉─ ⌐№╢₈T + P₉╩

⇔╕∆⁹₈T + P₉│ T─ ⌐ P─ ╩ ∆╢↓≤╩ ⇔╕∆⁹∕─ ─ ╩⁸

₈њ₉─ ⌐№╢₈T₉⁸∆⌂╦∟⁸ T ⌐ ⇔╕∆⁹ ∫≡⁸₈T њ T+P₉╩ ∆╢

≤⁸₈T⌐ T + P╩ ∆╢₉⁸№╢™│⁸₈ T─ ⌐ P─ ╩ ⇔⁸∕─ ╩

T ⌐ ∆╢₉≤⌂╡╕∆⁹ ─ ⅜ ╦╣╣┌⁸ ─ ─ │ ⇔╕∆⁹

T ⅜₈њ₉─ ⌐ ⇔≡™╕∆⅜⁸ ∏₈њ₉─ ─ ⅜ ╦∫≡⅛╠ ─

⅜ ╦╣╕∆─≢⁸ ⌐ │№╡╕∑╪⁹₈T њ T+P₉│ ─≤↓╤⁸₈ T─ ╩

P ─ ─ ∞↑ ↕∑╢₉≤™℮ ⌐⌂╡╕∆⁹↓∟╠─ ⅜ ⅛╡╛∆™≢∆⌡⁹∟⌂

╖⌐⁸∕╣╩ ∆╢⌂╠⁸₈ ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢₉≤⌂╡╕⇔╞℮⁹ 

⌐⁸₈T њ T+2P₉│ ∆╢≤₈T⌐ T + 2P╩ ∆╢₉⁸№╢™│⁸₈ P─ ╩ 2

⇔⁸ T─ ⌐∕╣ P─ ─ 2 ╩ ⇔⁸∕─ ╩ T⌐ ∆╢₉≤⌂

╡⁸ ∆╣┌₈ T ─ ╩⁸ P─ ╩ 2 ⇔√ ∞↑ ↕∑╢₉⁸↕╠⌐ ∆╣

┌⁸₈ ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢₉≤⌂╡╕∆⁹₈2P₉│₈

P─ ╩ 2 ⇔√╙─₉≤™℮ ≢⁸↓↓≢│ ─╟℮⌐⅛↑ ─ ╩ ⇔

≡™╕∆⅜⁸ ─ ↄ─ⱪ꜡◓ꜝⱵfi◓ ≢│⅛↑ ─ ╩▪☻♃ꜞ☻◒₈*₉

≤ ╘≡⅔╡⁸ │≢⅝⌂™↓≤⌐ ⇔≡ↄ∞↕™⁹ 

─╟℮⌐⇔≡₈A─ ₉╩ ⇔√ ╩ ⌐ ⇔╕∆⁹ 

        3-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

            ─ⱨ꜠כⱶ╩☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢│⌂

™≤∆╢ 

        3-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

                                                      
4 ↓╣│ ≢│⌂ↄ⁸╣∫⅝≤⇔√ C Programming Language ≢∆⁹ 
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            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

            ─ⱨ꜠כⱶ╩☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢│⌂

™≤∆╢ 

        3-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜

☻♩ꜝ▬◒≢│⌂™ S=2 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

            ─ⱨ꜠כⱶ╩☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ╙☻♩ꜝ▬◒≤∆╢ 

        3-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠

◒▬ꜝ♩☻╙ⱶכ S=3 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 3 ⇔√ ∞↑ ↕∑╢ 

            ─ⱨ꜠כⱶ╩☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ╙☻♩ꜝ▬◒≤∆╢ 

        3  

        ─ ╩ⱨ꜠כⱶ ─ 1 ─╙─≤∆╢ 

≤↓╤≢⁸ ─ ⁸∆⌂╦∟ A│⁸ ─≤↓╤⁸ ╩∆╢╙─≢⇔╞℮⅛  

A│ ─ ⅜☻♩ꜝ▬◒╩ ⇔≡™╢ ⌐⁸ ≤⁸ ─ ⌐⅔↑╢ ─

─ ╩ ℮╙─≢∆⁹ 

─ ⌐⅔↑╢ ─ │⁸∕╣╟╡╙ ─ ⌐ ∆╢ ─ ⌐│ ⇔

╕∑╪ ─≢∆⅜⁸ ─ ╩ ↕∑╢─│☻♩ꜝ▬◒≤☻Ɑ▪⁸╡№≢כ∕╣╠⅜

╩ ╓∆─│⁸∑™−™∕─ ⌐№╢ 2 ─ ╕≢ ☻♩ꜝ▬◒│ ─ 2 ─ ⌐⁸☻Ɑ

│כ▪ ─ 1 ─ ⌐⁸∕╣∙╣ ╩ ╓⇔╕∆ ≢∆⅛╠⁸ ─ 2 ─ ⅜≥─╟

℮⌂╙─ ☻♩ꜝ▬◒⌂─⅛⁸☻Ɑ▪⁸⅛─⌂כ∕─™∏╣≢╙⌂™─⅛ ≢№∫√─⅛⅜

⅛╣┌⁸ ─ ⅜ ⅛╡╕∆ │ ─ⱨ꜠כⱶ⅜◕כⱶ ⱨ꜠כⱶ⌂─⅛∕℮

≢⌂™─⅛╙ ─ ⌐ ╩ ╓∆─≢∆⅜⁸ ─ ≢│ ╡ ╦⌂™↓≤⌐⌂∫≡

™╕∆ ⁹∕↓≢ ╘╠╣√ ─ ╩ ⌐⇔≡⁸ ─ ─ ╩ ∆╢─≢∆⁹ ⅎ

┌⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ─ ≤│⁸ ─ 2 ─ ≢│☻♩ꜝ▬◒╛☻Ɑ

╩כ▪ ⇔≡™⌂™≤™℮↓≤≢∆⅛╠⁸↓─ ⌐│ ─ │ ╡─ 1⌐⌂╡⁸

╣√Ⱨfi─ ─ ⅜∕─╕╕ ⌐⌂╡╕∆⁹ ⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ─

≤│⁸ ─ ≢│☻Ɑ▪כ╩ ⇔≡™╢≤™℮↓≤≢∆ Ⱳכꜞfi◓─ꜟ⁸┌╣╟⌐ꜟכ

1 ─ ≢☻Ɑ▪כ╩ ⇔≡™╢─⌂╠⁸2 ─ ≢│☻♩ꜝ▬◒╙☻Ɑ▪כ╙ ⇔≡

™⌂™│∏≢∆ ⅛╠⁸↓─ ⌐│ ─ │ ╟╡╙ 1∞↑ ∫√ 2⌐⌂╡⁸ ╣√

Ⱨfi─ ╩ 2 ⌐⇔√╙─⅜ ⌐⌂╡╕∆⁹ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ

™⌂│≢◒▬ꜝ♩☻⅜ⱶכ꜠ S=2 ╙ ─ │ ╟╡╙ 1∞↑ ∫√ 2⌐⌂╡⁸

╣√Ⱨfi─ ╩ 2 ⌐⇔√╙─⅜ ⌐⌂╡╕∆⁹ ⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛

≈∕─ ─ⱨ꜠כⱶ╙☻♩ꜝ▬◒ S=3 │⁸ ─ │ ─ 2 ≈─☻♩ꜝ▬◒⌐╟

∫≡∕╣∙╣ 1∞↑ →╠╣≡ 3⌐⌂╡⁸ ╣√Ⱨfi─ ╩ 3 ⌐⇔√╙─⅜ ⌐⌂╡╕∆⁹ 

╩ ⇔√╠⁸ ─ ⌐⅔↑╢ ─ ⅜ ⇔ↄ ╕╢╟℮⌐⁸ⱨ꜠כⱶ─ ╩

ⅎ≡⅔⅛⌂↑╣┌⌂╡╕∑╪⁹ A│ ─ ≢☻♩ꜝ▬◒╩ ⇔√ ─╙─≢∆⅛
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╠⁸ ─ 1 ─ ≢☻♩ꜝ▬◒╩ ⇔≡™╢─⅛ S=2╕√│ S=3 ∕℮≢⌂™─⅛ S=0

╕√│ S=1 ⌐╟∫≡ ↑╩∆╣┌╟™↓≤⌐⌂╡╕∆⁹ ─ 1 ─ ≢☻♩ꜝ▬◒

╩ ⇔≡™╢─⌂╠┌⁸ ─ ≢│₈ ─ ⌐≤∫≡ ∕─ ─ 2 ─ ≢™∏╣╙

☻♩ꜝ▬◒╩ ⇔≡™╢₉ S=3 ↓≤⌐⌂╡⁸ ─ │ 3⌐⌂╡╕∆⅜⁸ ─ 1 ─

≢☻♩ꜝ▬◒╩ ⇔≡™╢─⌂╠┌⁸ ─ ≢│₈ ─ ⌐≤∫≡ 1 ─ ≢│

☻♩ꜝ▬◒╩ ⇔≡™╢⅜⁸2 ─ ≢│☻♩ꜝ▬◒╩ ⇔≡™⌂™₉ S=2 ↓≤⌐⌂╡⁸

─ │ 2⌐⌂╡╕∆⁹ 

─ ⌐ ℮╟℮⌐ ╠╣√─⅜⁸ ⌐ ↕╣√ A ₈A ─ ₉ ⌂─

≢∆⁹⌂⅔⁸ A ─ ≢│₈I њ 1₉⁸∆⌂╦∟⁸ ⌐ ─ ╩ⱨ꜠כⱶ ─ 1

─╙─≤⇔≡™╕∆⅜⁸∕╙∕╙ A ⌐ ╢⌐│ ─ ⅜ⱨ꜠כⱶ I=1

≢⌂↑╣┌⌂╡╕∑╪─≢⁸╦↨╦↨₈I њ 1₉≤⇔≡ ⌐ 1 ⅜ ↕╣≡™╢ I

⌐ 1╩ ∆╢ │№╡╕∑╪₈I њ 1₉╩ ∆╢↓≤⅜≢⅝╕∆ ⁹ ⌐₈I њ 1₉

≤ ⅛╣≡™╢─│⁸ B ╛ C│ ⅜ ↄ↓≤⌐⌂╢⇔⁸∕─ ⌐│ A ╩

⌐∆╢↓≤⌐⌂∫≡™╕∆─≢⁸ I ─ ─ ╙ ⇔⌂↕™≤™℮ ⅛

╠─ⱷ♇☿כ☺╩ ╘╢√╘⌂─≢⇔╞℮⁹ 

A ╩╕≤╘╣┌⁸₈ⱨ꜠כⱶ 1 ⌐☻♩ꜝ▬◒╩ ⇔√ ⌐⅔↑╢⁸ ─

≤ⱨ꜠כⱶ─ S ─ ₉≤™℮↓≤⌐⌂╡╕∆⁹ 

↓╣≢⁸ ⅎ╠╣√ⱪ꜡◓ꜝⱶ─ │ ╦╡≢∆⁹ √∟ ⅜ ℮═⅝↓≤│⁸

ⱨ꜠כⱶ 1 ⌐☻♩ꜝ▬◒╩ ⇔√ ─ A╩ ⌐⇔≡⁸ⱨ꜠כⱶ 1 ⌐☻♩ꜝ

▬◒╩ ↕⌂⅛∫√ ─ B ─ ⁸ ∫√Ⱨfi─ ─ ⁸ ─ⱨ꜠כⱶ ⌐

⅔↑╢ ─ ≤⁸ⱨ꜠כⱶ 2 ⌐ ∆╢ C ─ ⁸ⱨ꜠כⱶ─ ─

⁸ ─ⱨ꜠כⱶ ⌐⅔↑╢ ─ ╩ ↄ↓≤≢∆⁹ 

╕∏│ B⁹ B│ A≤ ∂⁸ⱨ꜠כⱶ 1 ⌐≈™≡─ ≢∆⅛╠⁸∕─

⌐⅔↑╢ ─ │ A≤ B≤≢│ ⇔⌂™│∏≢∆⁹∕↓≢⁸ A─℮∟⁸

↑ ≤ ─ ─ ╩∕─╕╕ ⅝ ⇔≡⅔⅝╕∆⁹ 

ⱪ꜡◓ꜝⱶ  

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

ⱪ꜡◓ꜝⱶ ─  

─ ─ ╩ ⅎ≡№╡╕∆⅜⁸ⱪ꜡◓ꜝⱶ∕─╙─⌐│ │№╡

╕∑╪  

         4-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 
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             ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

         4-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

             ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

         4-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ

⅜☻♩ꜝ▬◒≢│⌂™ S=2 ⌂╠ 

             ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

         4-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ

◒▬ꜝ♩☻╙ⱶכ꜠ S=3 ⌂╠ 

             ╩⁸ ╣√Ⱨfi─ ╩ 3 ⇔√ ∞↑ ↕∑╢ 

         4  

B⅜ A≤ ⌂╢─│⁸ A│☻♩ꜝ▬◒╩ ⇔√ ⌐≈™≡─╙─≢∆⅛╠⁸

ⱨ꜠כⱶ 2 ⌐ ↑≡ ╩∆╢ ⅜№╡╕∑╪⅜⁸ B│☻♩ꜝ▬◒╩ ⇔≡™⌂

™ ⌐≈™≡─╙─≢∆⅛╠⁸ⱨ꜠כⱶ 2 ⌐ ↑≡ ╩∆╢ ⅜№╡╕∆⁹╕∏⁸

ⱨ꜠כⱶ 2 ≢ ─Ⱨfi╩ ∑┌☻Ɑ▪כ⌐⌂╢─⅛╩ ∆╢ ⅜№╡╕∆⁹⌂−

⌂╠⁸ⱨ꜠כⱶ 2 ≢☻Ɑ▪כ⅜ ╢⅛≥℮⅛⌐╟∫≡⁸∕─ ─ ⌐⅔↑╢ ─

⅜ ∆╢ ☻Ɑ▪כ⅜ ≡™╣┌ 2 ⁸∕℮≢⌂↑╣┌ 1 ⅛╠≢∆⁹ ─Ⱨfi╩

∑┌☻Ɑ▪⁸│╣⧵⁸⅛─╢⌂⌐כ ∫√Ⱨfi─ ⌐ ⇔╕∆⁹☻Ɑ▪כ╩ ∆√╘⌐

∆═⅝Ⱨfi─ ⁸⅔╟┘⁸ ∫√Ⱨfi─ │⁸ ─ⱨ꜠כⱶ─ S ⌐│ ⇔╕

∑╪⁹∕─√╘⁸☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ │ ─ⱨ꜠כⱶ─ ⌐≈™≡─

↑ ₈ⱪ꜡◓ꜝⱶ ─ ₉≢ ℮≤↓╤─₈ 4₉ ─ ⌐

⅛∏⁸ ⌐ ⅝╕∆⁹ │⁸☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ╩ ╘╢ │⁸

∕─ ↑ ─ ⌂╠┌⁸∕─ ↑ ─ ⌐ ™≡╙⁸ ⌐

™≡╙╟™≢⇔╞℮⁹∕⇔≡⁸∕─ │⁸ ⌐ ═╠╣╢Ⱨfi─ ≢№╢ 10⅛╠ ⇔√

Ⱨfi─ ╩ ⅝ ∆╢╟℮⌂╙─≢№╣┌ ≢∆⁹∆⌂╦∟⁸ 
R њ 10īP 

≢∆⁹╙⇔⁸↓─ ╩ ↑ ─ ⌐ ↄ─⌂╠⁸ⱪ꜡◓ꜝⱶ│ 
        R њ 10īP 

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

≤⌂╡╕∆⇔⁸∕℮≢│⌂ↄ⁸ ↑ ─ ⌐ ↄ─⌂╠⁸ⱪ꜡◓ꜝⱶ│ 
        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 
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        endif  

        R њ 10īP 

≤⌂╡╕∆⁹ 

│≥∟╠≢╙ ≢∆⇔⁸≥∟╠╩ ∆╢─⅛│ ╖─ ≢∆⁹⌂−≥∟╠≢╙

⌂─⅛≤ ℮≤⁸∕╣│⁸ ─ ↑ ⅜№╢ ≤⁸☻Ɑ▪כ╩

∆√╘⌐ ∆═⅝Ⱨfi─ ─ │ ™⌐ ⌐│⌂™⅛╠≢∆⁹ P⅜ ≢ ™

╠╣≡™╕∆⅜⁸™∏╣─ ⌐⅔™≡╙ ╖ ⇔⌐⇔⅛ ™╠╣≡™╕∑╪─≢⁸ ─

⅜ ╦∫√≤↓╤≢ │ ╦╡╕∑╪⁹ ─ ╩ ⅎ≡│™↑⌂™─│⁸ ⅎ┌⁸№

╢ ╩ ⌐ ™⁸ ─ │ ╖ ⇔⌐ ™⁸ ─ │ ⅝ ╖⌐ ™╢ ≢∆⁹

ⅎ┌⁸ ≤⇔≡ A⅜ 3⁸ B⅜ 6∞≤∆╢≤⁸ 
B њ A+1 

C њ B+2 

≤™℮ ╩ ℮≤⁸1 ⌐╟∫≡ B⌐│ 4⅜ ↕╣⁸2 ⌐╟∫≡ C⌐│

6⅜ ↕╣╕∆⅜⁸ ─ ╩ ╣ ⅎ≡ 
C њ B+2 

B њ A+1 

≤∆╢≤⁸1 ⌐╟∫≡ C⌐│ 8⅜ ↕╣⁸2 ⌐╟∫≡ B⌐│ 4⅜

↕╣╢↓≤⌐⌂╡⁸ ⌂╢ ⌐⌂∫≡⇔╕™╕∆⁹ 

│⁸ ─ ╩ ╣ ⅎ≡╙ ⅜ ⇔⌂™ │⁸ ⅛╡╛∆™ ╩ ∆

╢─≢∆⅜⁸ │≥∟╠≢╙ ⅛╡╛∆↕⌐ │⌂™≢⇔╞℮⅛╠⁸∕─ ≢≥∟╠≢╙

╟ↄ⁸≥∟╠╩ ∆╢─⅛│ ╖─ ∞≤ ═╢↓≤⌐⇔╕∆⁹ ⁸ⱪ꜡◓ꜝⱵfi◓─

│ ≈∞↑≤™℮↓≤│ ⌐⌂ↄ⁸ ∂ ╩ ╦∑╢ ≢╙ ⌐╟∫≡ ↄⱪ꜡◓

ꜝⱶ─ ⌂ │ ⌂╢╙─≢∆⁹∕℮™℮╦↑≢⁸≥∟╠≢╙╟™─≢∆⅜⁸↓↓≢│

↑ ─ ⌐ ↄ↓≤⌐⇔╕∆⁹ 

ⱪ꜡◓ꜝⱶ  

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

ⱪ꜡◓ꜝⱶ ─  

        4-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        4-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        4-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜☻♩

ꜝ▬◒≢│⌂™ S=2 ⌂╠ 
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            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        4-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ

╙☻♩ꜝ▬◒ S=3 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 3 ⇔√ ∞↑ ↕∑╢ 

        4  

        ☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ╣∏⌐ ∫√Ⱨfi─ │ 10⅛╠ ⇔

√Ⱨfi─ ╩ ™√╙─≤∆╢ 

B│↓╣≢ ╦╡≢│№╡╕∑╪⁹ ⌐⁸ ─ ⅜ⱨ꜠כⱶ ≢№╢─⅛╩

∆╢ ⅜№╡╕∆⁹⌂−⌂╠⁸ⱨ꜠כⱶ 2 │ ─ ⅜☻♩ꜝ▬◒≢╙☻Ɑ▪

⅜≥↓™⌂╙≢כ ⅛∫≡™╢√╘⌐⁸ ─ ⅜☻♩ꜝ▬◒⌂─⅛☻Ɑ▪כ⌂─⅛ ⅛╠

⌂™ⱨ꜠כⱶ 1 ≤ ═≡⁸ ─ ─ ╘ ⅜ ⌂╢⅛╠≢∆⁹↓─√╘─ │⁸ 
I њ 2 

≤ ↄ∞↑≢╟™─≢∆⁹↓╣╙⁸ ↑₈ⱪ꜡◓ꜝⱶ ─ ₉≢ ℮≤↓╤─₈

4₉ ─ ⌂╠≥↓≢╙╟™─≢∆⅜⁸↓↓≢│ ⌐ ↄ↓≤⌐⇔╕∆⁹ 

ⱪ꜡◓ꜝⱶ 

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

ⱪ꜡◓ꜝⱶ─  

        4-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        4-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        4-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜

☻♩ꜝ▬◒≢│⌂™ S=2 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        4-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠

◒▬ꜝ♩☻╙ⱶכ S=3 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 3 ⇔√ ∞↑ ↕∑╢ 

        4  

        ☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ╣∏⌐ ∫√Ⱨfi─ │ 10⅛╠

⇔√Ⱨfi─ ╩ ™√╙─≤∆╢ 
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        ─ ╩ⱨ꜠כⱶ ─ 2 ─╙─≤∆╢ 

│⁸ ⌐╟╣┌⁸ B≢│₈T⁸R⁸I ╩ ∆╢₉≤⌂∫≡⅔╡⁸ ─ⱨ꜠כ

ⱶ─ ╩ ∆ S⌐≈™≡│ ╩ ⅎ⌂™↓≤⌐⌂∫≡™╕∆─≢⁸↓╣≢ B│ ╦

╡≢∆⁹ 

B 

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

≤↓╤≢⁸ ↑ ⌐⅔™≡⁸S=1─ ≤ S=2─ ≢│ ⌐ ─

⅜ ∂≢№╡⁸ S─ │ 0⁸1⁸2⁸3 ─™∏╣⅛≢⇔⅛№╡ⅎ⌂™↓≤╩ ⇔≡⁸

↑─ ╩ ⇔∞↑ ⇔≡⁸ 
        if S=0 then  

            T њ T+P 

        else if S=3 then  

            T њ T+3P 

        else ∆⌂╦∟S=1╕√│S=2⌂╠  

            T њ T+2P 

        endif  

        R њ 10īP 

        I њ 2 

≤∆╣┌⁸ ╩ 1≈ 2 ╠∆↓≤⅜≢⅝╕∆⁹ ╩ ╠∑┌⁸∕╣∞↑ⱪ꜡◓ꜝⱶ

╩ ⇔╛∆ↄ⌂╡╕∆ ⅎ┌⁸ⱪ꜡◓ꜝⱶ─ ≢⁸ ─ ╩ ∆╢√╘⌐☻◒꜡

╢∆ꜟכ ⅜ ⌂ↄ⌂╡╕∆ ⅜⁸↓─ ⌐╟∫≡⁸ S─ ⅜ ⌐│ ┌⌂ↄ⌂

╡ 0─ ⅜™⅝⌂╡ 3⌐⌂∫≡⅔╡⁸∕─ ⅜ 1⁸2⌐⌂∫≡™╢ ⁸∕╣╩ ╕⇔ↄ⌂™≤

℮ ╙™╢↓≤≢⇔╞℮⁹↓─ ⌐╟∫≡ 2 ⇔⅛ ╠⌂™─≢№╣┌⁸ ⇔≡∕─

╩ ∆╢ ⅜⌂™≤ ⅎ╢↓≤╙≢⅝╕∆⁹↓╣╙ ╖─ ≢⇔╞℮ ≥∟╠≢╙

≢∆ ⁹ 

│⁸₈S=1₉─ ≤₈S=2₉─ ╩⁸ ╕√│ ╩ ™≡₈S=1 or S=2₉⌐

∆╣┌⁸ ∂╟℮⌐ ╩ ╠∆↓≤⅜≢⅝√─≢∆⁹ 
        if S=0 then  

            T њ T+P 

        else if S=1 or S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

⇔⅛⇔⁸ ─ ♪כ◖ ⌐◖fiⱧꜙכ♃כ⌐ ↕╣╢↓≤│⌂ↄ⁸ ⌐ⱪ꜡◓ꜝⱴ

⅜כ ╩ ╢√╘⌐ ⅛╣╢↓≤⅜№╢╙─ ⌐│ ─ ⅜ ↕╣≡™⌂™√╘⁸
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╩ ∆╢↓≤│≢⅝╕∑╪⁹╙∫≤╙⁸ S─ ⅜ 0⁸1⁸2⁸3─™∏╣≢⇔⅛№╡

ⅎ⌂™↓≤╩ ⇔≡⁸₈S=1 or S=2₉─ ╦╡⌐₈1֔S֔ 2₉≤∆╣┌⁸₈1֔S֔ 2₉⌐ √╟

℮⌂ ⅜ ⌐№╡╕∆─≢╟™≢⇔╞℮⁹ 

B 

        if S=0 then  

            T њ T+P 

        else if 1 ֔S֔2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

│ C⁹ C│ⱨ꜠כⱶ ─ 1 ≢☻♩ꜝ▬◒╩ ↕∏⁸2 ⅜ ⇔√≤⅝⌐

↕╣╕∆⁹ ─ ─ ↓↓≢│∆⌂╦∟⁸ⱨ꜠כⱶ ─ 1 ≢│☻♩ꜝ▬◒

⅜ ≡™⌂™↓≤⅜ ⅛∫≡™╕∆⅛╠⁸ ─ ⌐ ⇔℮╢─│⁸↕╠⌐∕─ ─

─ⱨ꜠כⱶ ⅜☻♩ꜝ▬◒≢№╢⅛≥℮⅛∞↑≢∆⁹ ─ⱨ꜠כⱶ≢☻Ɑ▪כ⅜ ≡™╢

⅛≥℮⅛│ №╡╕∑╪⁹⌂−⌂╠⁸☻Ɑ▪כ⌐╟∫≡ ─ ⅜ ⅜╢─│⁸∕─☻Ɑ

⅜כ▪ √ ─ ─ ─╖≢№╡⁸∕╣│ⱨ꜠כⱶ ─ 1 ⌂─≢⁸ⱨ꜠כⱶ ─ 2

╕≢│ ┌⌂™⅛╠≢∆⁹╕√⁸ ╟╡╙ ─ⱨ꜠כⱶ≢☻♩ꜝ▬◒╛☻Ɑ▪כ⅜ ≡™

╢⅛≥℮⅛⌐⌐≈™≡│ ↄ ⇔╕∑╪⁹⌂−⌂╠⁸∕─╟℮⌂☻♩ꜝ▬◒╛☻Ɑ▪⁸╙כ

≥╪⌂⌐ ↄ≡╙∑™−™ ─ⱨ꜠כⱶ ─ 1 ╕≢⇔⅛ ─ ⅜ ⅜╢ ⅜ ┌

⌂™⅛╠≢∆⁹ 

∕─√╘⁸ ─ⱨ꜠כⱶ─ ╩ ∆ S⌐≈™≡│⁸ ⅜ 0─ ≤ ⅜ 1─ │

™∏╣╙ ─ⱨ꜠כⱶ≢☻♩ꜝ▬◒⅜ ≡™⌂™↓≤≢ ─√╘⁸↓╣╠ 2≈─ ≢│

™⌐ ─ ⅜ ∂≢№╢↓≤⅜ ↕╣⁸ ⅜ 2─ ≤ ⅜ 3─ │™∏╣╙

─ⱨ꜠כⱶ≢☻♩ꜝ▬◒⅜ ≡™╢↓≤≢ ─√╘⁸↓╣╠ 2≈─ ≢│ ™⌐

─ ⅜ ∂≢№╢↓≤⅜ ↕╣╕∆⁹ ─ⱨ꜠כⱶ≢☻♩ꜝ▬◒⅜ ≡™⌂™

S=0╕√│ S=1 │⁸☻♩ꜝ▬◒╛☻Ɑ▪כ⌐╟╢ ─ ─ ⅜ ─ⱨ꜠כⱶ 2

─ ⌐ ┬↓≤│№╡╕∑╪─≢⁸ ─ │ ╡─ 1≢∆⁹ ⁸ ─ⱨ꜠כ

ⱶ≢☻♩ꜝ▬◒⅜ ≡™╢ S=2╕√│ S=3 │⁸ ─ⱨ꜠כⱶ≢ √☻♩ꜝ▬◒⌐╟

╢ ─ ─ ∞↑⅜ ─ⱨ꜠כⱶ 2 ─ ⌐ ┘╕∆─≢⁸ ─ │

╟╡ 1∞↑ ⅜∫√ 2≢∆⁹≤™℮╦↑≢⁸ ─ ∞↑╩ ⇔√ⱪ꜡◓ꜝⱶ│ ─╟℮

⌐⌂╡╕∆⁹ 

ⱪ꜡◓ꜝⱶ  

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  
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            T њ T+2P 

        endif  

ⱪ꜡◓ꜝⱶ ─  

─ ─ ╩ ⅎ≡№╡╕∆⅜⁸ⱪ꜡◓ꜝⱶ∕─╙─⌐│ │№╡

╕∑╪  

        5-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        5-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        5-C: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠כⱶ⅜

☻♩ꜝ▬◒≢│⌂™ S=2 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        5-D: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒≢⅛≈∕─ ─ⱨ꜠

◒▬ꜝ♩☻╙ⱶכ S=3 ⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        5  

√∞⁸ ↑ ─℮∟ ╤─ │ ─ ⅜ ⌐ ∂≢∆─≢⁸else⌐

™╛∫≡╕≤╘≡⇔╕℮↓≤╙≢⅝╕∆⇔⁸ ─ │∕─ ⅜ ╛∆ↄ≡╟™≢⇔╞℮ ╙

∫≤╙⁸↓─ ╩ ™⌂ↄ≡╙ ≢⇔╞℮ ⁹ 

ⱪ꜡◓ꜝⱶ  

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+P 

        else ∆⌂╦∟S=2╕√│S=3⌂╠  

            T њ T+2P 

        endif  

ⱪ꜡◓ꜝⱶ ─  

        5-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        5-B: ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻Ɑ▪כ S=1 ⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        5-C: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒ S=2╕√│ S=3

⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        5  

№╢™│⁸ S─ │ 0⁸1⁸2⁸3─™∏╣⅛≢⇔⅛№╡ⅎ⌂™↓≤╩ ⇔⁸S=0─

≤ S=1─ ╙₈S֔ 1₉≢└≤╕≤╘⌐∆╢↓≤╙≢⅝╕∆ ↓─ ╩ ™⌂ↄ≡╙ ≢
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⇔╞℮ ⁹ 

ⱪ꜡◓ꜝⱶ  

        if S ֔1 then  

            T њ T+P 

        else ∆⌂╦∟S=2╕√│S=3⌂╠  

            T њ T+2P 

        endif  

ⱪ꜡◓ꜝⱶ ─  

        5-A: ╙⇔⁸ ─ⱨ꜠כⱶ⅜○כⱪfi S=0 ╕√│☻Ɑ▪כ S=1

⌂╠ 

            ╩ ╣√Ⱨfi─ ─ ∞↑ ↕∑╢ 

        5-B: else ╙⇔⁸ ─ⱨ꜠כⱶ⅜☻♩ꜝ▬◒ S=2╕√│ S=3

⌂╠ 

            ╩⁸ ╣√Ⱨfi─ ╩ 2 ⇔√ ∞↑ ↕∑╢ 

        5  

─ⱨ꜠כⱶ 2 ⅜ ∆╣┌⁸↓╣≢ ─ⱨ꜠כⱶ⅜ ⌐ ⇔╕∆─≢⁸

─ⱨ꜠כⱶ─ ╩ ∆ S─ ╩ ⇔⌂↑╣┌⌂╡╕∑╪ ⌂−⌂╠⁸ ─ⱨ꜠כ

ⱶ─ ⅜ ─ ⌐ ╩ ╓∆⅛╠≢∆ ⁹≤↓╤⅜⁸ S ─ ⅜≥℮⌂╢─⅛│⁸

⌂ↄ≤╙ ─ⱨ꜠כⱶ 2 ≢☻Ɑ▪כ⅜ √⅛≥℮⅛⌐⅛⅛∫≡™╕∆⁹ 

↓↓≢⁸ ─ S─ ╙ ─ S─ ⌐ ╩ ╓∆─⅛╩ ⅎ≡╖╕⇔╞℮⁹

⌂−↓─╟℮⌂↓≤╩ ⅎ╢⅛≤™℮≤⁸↓─ ⌐╟∫≡│⁸ S─ ╩ ∆╢ ╩

↑ ─ ⌐ ⅛⌂↑╣┌⌂╠⌂™─⅛ ⌐ ™√ ⅜╟™─⅛⅜ ∆

╢⅛╠≢∆⁹ ─ S─ ⅜ ─ S─ ⌐ ╩ ╓∆ │⁸ S─ ╩

∆╢ ╩ ↑ ─ ⌐ ⅛⌂↑╣┌⌂╡╕∑╪⅜⁸∕℮≢⌂↑╣┌⁸

S─ ╩ ∆╢ ╩ ↑ ─ ⌐ ↄ↓≤⅜≢⅝╕∆ ↑

─ ⌐ ↄ↓≤╙≢⅝╢─≢∆⅜⁸ ─ ─ ∞↑ ∂ ╩ ⅛⌂↑╣┌⌂

╠⌂™─≢ ╣╢∞↑≢∆ ⁹ 

≤↓╤⅜⁸ⱨ꜠כⱶ 2 ⅜№╢≤™℮↓≤│⁸ ─ⱨ꜠כⱶ≢│☻♩ꜝ▬◒⅜ ≡™

╕∑╪⁹∕╣│⁸ ─ⱨ꜠כⱶ⌐≤∫≡│₈ ─ⱨ꜠כⱶ≢│☻♩ꜝ▬◒⅜ ≡™⌂™₉≤

™℮↓≤⌐⌂╡╕∆⁹╕√⁸ ─ⱨ꜠כⱶ≢☻♩ꜝ▬◒⅜ ≡™╕∑╪─≢⁸ ─ⱨ꜠כ

ⱶ≢☻♩ꜝ▬◒⅜ √⅛≥℮⅛│⁸ ─ⱨ꜠כⱶ ⌐⅔↑╢ ─ ⌐│ ⅜№╡╕∑

╪⁹⌂−⌂╠⁸ ─ⱨ꜠כⱶ⅛╠∆╣┌⁸₈ ─ⱨ꜠כⱶ│○כⱪfi S=0 ⅛☻Ɑ▪כ S=1

─™∏╣⅛₉≢⇔⅛⌂™⅛╠≢∆⁹∕─√╘⁸ S─ ╩ ∆╢ ╩ ─ S─

⌐ ∂≡ ↑ ╩∆╢ │⌂ↄ⁸ S─ ╩ ∆╢ │ ↑

─ ⌐ ↄ↓≤⅜≢⅝╕∆⁹ 

S─ ╩ ∆╢ ─ ⌂ ⌐≈™≡≢∆⅜⁸↓╣│⁸ ⇔√Ⱨfi─ ⅜⁸☻

Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ⱨ꜠כⱶ 1 ≢ ╣∏⌐ ∫√Ⱨfi─ ⌐
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⇔≡™╣┌⁸∕╣│ ∫√Ⱨfi╩ ≡ ⇔≡☻Ɑ▪כ╩ ⇔√↓≤╩ ⇔╕∆⇔⁸∕╣≤│

⌐⁸ ⇔√Ⱨfi─ ⅜⁸☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ⱨ꜠כⱶ 1 ≢ ╣

∏⌐ ∫√Ⱨfi─ ╟╡╙ ⌂↑╣┌⁸∕╣│ ∫√Ⱨfi╩ ≡ ⇔⅝╣∏⁸☻Ɑ▪כ∆╠

⌂⅛∫√↓≤╩ ⇔╕∆⁹ ™╕⇔≡⁸ ⇔√Ⱨfi─ ⅜☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝

Ⱨfi─ ⱨ꜠כⱶ 1 ≢ ╣∏⌐ ∫√Ⱨfi─ ⅛≥℮⅛≢ ↑

╩∆╣┌╟™≢⇔╞℮⁹∕─√╘─ ─ ⌂ │ ─╟℮⌐⌂╡╕∆⁹ 
if P ֕R then  

    S њ 1 

else ∆⌂╦∟P<R⌂╠  

    S њ 0 

╙∟╤╪⁸ ─╟℮⌐⁸ ∫√Ⱨfi╩ ≡ ⇔⅝╣⌂⅛∫√ ╩ ⌐ ∫≡⅝≡╙

│ ╦╡╕∑╪ ∫≡⁸↓╣╙ ≢∆ ⁹ 
if P<R then  

    S њ 0 

else ∆⌂╦∟P֕R⌂╠  

    S њ 1 

≤↓╤≢⁸ ⇔√Ⱨfi─ P ⅜☻Ɑ▪כ╩ ∆√╘⌐ ∆═⅝Ⱨfi─ ⱨ꜠כⱶ 1

≢ ╣∏⌐ ∫√Ⱨfi─ R ╟╡╙ ╢ P>R ↓≤│№╡ⅎ╕∑╪─≢⁸ ─

╟℮⌐⁸₈P֕ R₉╩₈P=R₉⌐⁸₈P<R₉╩₈PԛR₉⌐ ⅝ ⅎ≡╙ │ ⇔⌂™√╘⁸↓

╣╠╙ ≢∆⁹ 
if P=R then  

    S њ 1 

else ∆⌂╦∟P<R⌂╠  

    S њ 0 

╕√│ 
if P ԛR then  

    S њ 0 

else ∆⌂╦∟P=R⌂╠  

    S њ 1 

⌐⁸ⱨ꜠כⱶ 2 ⅜ ╦╣┌⁸ │ ⇔™ⱨ꜠כⱶ 1 ⅜ ╕∆─≢⁸∕─

⅜ⱨ꜠כⱶ ⌂─⅛╙∕─╟℮⌐ ∆╢ ⅜№╡╕∆⁹ 
I њ 1 

↓─ ╙⁸ ─ⱨ꜠כⱶ─ S ⌐│ ⇔╕∑╪─≢⁸ ↑ ─

⌐ ↑┌╟™≢⇔╞℮⁹↓↓≢│ C─ ⌐ ™≡⅔⅝╕∆⁹ 

⌐╟╡⁸ C─ ⌂ │⁸ ⅎ┌ ─╟℮⌐⌂╡╕∆⁹ 

C 

        if S ֔1 then  

            T њ T+P 

        else ∆⌂╦∟S=2╕√│S=3⌂╠  

            T њ T+2P 

        endif  

        if P ֕R then  

            S њ 1 

        else ∆⌂╦∟P<R⌂╠  

            S њ 0 

        I њ 1 

╙∟╤╪⁸↓╣≤ ∂≢⌂ↄ≡╙⁸↓╣≤ ∂ ⅜ ╠╣╢╙─≢№╣┌ ≢
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⇔╞℮⁹ 

╩ ⌐╕≤╘≡ ⇔╕∆⁹ 

B 

        if S=0 then  

            T њ T+P 

        else if 1 ֔S֔2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

C 

        if S ֔1 then  

            T њ T+P 

        else ∆⌂╦∟S=2╕√│S=3⌂╠  

            T њ T+2P 

        endif  

        if P ֕R then  

            S њ 1 

        else ∆⌂╦∟P<R⌂╠  

            S њ 0 

        I њ 1 

⅔∕╠ↄ⁸™⅝⌂╡ⱪ꜡◓ꜝⱶ╩ ↄ─│ ⇔™≢⇔╞℮⅛╠⁸ ⌐│₈A ─

╩ ⌐⇔≡₉≤™℮ ╩ ⅎ√─≢⇔╞℮⁹ ⅛⌐⁸ A⁸ B≤ C│ ↑

─ ⅜╒≤╪≥ ∂≢∆⁹ ≢│ ─ ⅜≢⅝╢∞↑ ⌂ↄ⌂╢╟℮⌐⇔

╕⇔√⅜⁸ A ≤≢⅝╢∞↑ ∂╟℮⌐ ↑╩∆╢─⌂╠⁸ B ≤ C│ ─

╟℮⌐⌂╡╕⇔╞℮⁹ 

B 

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+2P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+3P 

        endif  

        R њ 10īP 

        I њ 2 

C 

        if S=0 then  

            T њ T+P 

        else if S=1 then  

            T њ T+P 

        else if S=2 then  

            T њ T+2P 

        else ∆⌂╦∟S=3⌂╠  

            T њ T+2P 



24 

 

        endif  

        if P ֕R then  

            S њ 1 

        else ∆⌂╦∟P<R⌂╠  

            S њ 0 

        I њ 1 

√∞⁸↓─╟℮⌂ │⁸╛│╡ⱪ꜡◓ꜝⱵfi◓⌐ ⇔≡™⌂™≤ ⇔™≢⇔╞℮⁹╟

ↄ⁸₈╟ↄ╛╡ ╩ ≡ ∆╣┌ ≢╙≢⅝╢│∏∞₉─╟℮⌂↓≤╩ ℮ ╩ ⅛↑╕

∆⅜⁸ ⌐│⁸ ╣≡™⌂™≤ ⇔≡ ↕∑╢↓≤│╙∟╤╪─↓≤ ╩∆╢↓

≤↕ⅎ╙ ⇔™─≢∆⁹ ⌐ ╣≡™╢ ≢⁸₈ ↄ─ ⌐≤∫≡│ ╣≡™⌂™≤ ∆╢↓

≤↕ⅎ╙ ⇔™₉≤™℮ ╩ ╠⌂™ │ ⌂⅜╠ ⌂ↄ⌂™ ╗⇔╤ ⅛ ╟℮≢

∆⁹∕─ ≢⁸↓─ │ ╦∏⅛ 4ﬞ ≢ ╩ ∆╢ ⌐≤∫≡│ ⇔∆⅞╢

≤ ⅎ╠╣╕∆⁹ 

│⁸↓─╟℮⌂ │⁸ ─╟℮⌐ⱪ꜡◓ꜝⱵfi◓⌐ ╣≡™╢ ⌐≤∫≡╙ ⇔™─≢

∆⁹ ─╟℮⌂ⱪ꜡◓ꜝⱴכ│ⱪ꜡◓ꜝⱶ╩ ╢≤⅝⌐│◖fiⱧꜙכ♃כ╩ ™≡ ∆╢─

⅜ ≢⁸ ⅛ ╡╩ ∑┌⁸◖fiⱧꜙכ♃כ ─♁ⱨ♩►▼▪ ⅜∆←⌐ ⇔≡ↄ╣╢─

╙╕√ ≢∆⁹ ∫≡⁸™⅝⌂╡ ⌐╙ ⌐╙⁸∕─ ─ ≤⇔≡╙ ⇔™ⱪ꜡

◓ꜝⱶ╩ ⅛⌂↑╣┌⌂╠⌂™≤™℮↓≤│⌂ↄ⁸◖fiⱧꜙכ♃כ⅜ ╛☺כ☿♇ⱷכꜝ◄⅛

ⱷ♇☿5☺כ⌂≥╩ ⇔√╠⁸∕─ⱷ♇☿כ☺╩ ⌐⇔≡ⱪ꜡◓ꜝⱶ╩ ∆╣┌╟™

∞↑─ ≢∆⁹⇔⅛⇔⁸∕─╟℮⌂◖fiⱧꜙ⁸╩כ♃כ ≢│ ╡⌐≢⅝⌂™─≢∆⁹

√∟│ ≢⁸ ≢ ⇔™ⱪ꜡◓ꜝⱶ╩ ⅛⌂↑╣┌⌂╠⌂™─≢∆⁹ ⇔√ⱪ꜡

◓ꜝⱴכ≢╙◖fiⱧꜙכ♃כ⌐ ⌂≥─ ─♅▼♇◒╩ ∫≡™╢ │ ⌂ↄ№╡╕∑╪

6─≢⁸∕─ ≢│≈╠™≤↓╤≢∆⁹↓↓≢⁸↨∫≤™ↄ≈⅛─ⱪ꜡◓ꜝⱵfi◓─ ╩

≡╖√─≢∆⅜⁸ ↄ⅜ ─ ⅛╠ ⇔™≤ ╦╣╢╙─╩ ┬

≢⇔√⇔⁸ ╙ ₁№╡╕⇔√⅜⁸∕─ ─℮∟ ↄ│◖fiⱧꜙכ♃כ╩ ™≡

∆╢↓≤⌐⌂∫≡™╕⇔√⁹∕╣│ ⌐ ⅜ ∞⅛╠≤™℮╟╡╙⁸ ⇔√ⱪ꜡◓ꜝ

ⱴכ≢╙ ╡╩ ↑╠╣∏⁸◖fiⱧꜙכ♃כ─ ↑⌂⇔⌐│∕─ ╡╩ↄ╕⌂ↄ ≈↑ ∆─

╙ ∞⅛╠≢⇔╞℮⁹ 

₈ ₉─ ððRuby≤│  

↕≡⁸ ─ ⌐│₈ ₉≤™℮ⱪ꜡◓ꜝⱵfi◓─ ⅜ ⅛╣╕∆─≢⁸

∑∫⅛ↄ≢∆⅛╠⁸∕─₈ ₉≢ ↕╣╢ⱪ꜡◓ꜝⱵfi◓ ╩Rubyה ⇔≡⁸

─ ≢ ↕╣√ⱪ꜡◓ꜝⱶ╩ ⌐ ∫≡╖╕⇔╞℮⁹ 

Ruby│ ⌂ⱪ꜡◓ꜝⱶ─ ⌐ ⇔≡™╢≤ ╦╣≡™╢ⱪ꜡◓ꜝⱵfi◓ ≢∆⁹ⱪ

꜡◓ꜝⱵfi◓ │ ⌐ №╢≤ ╦╣≡™╕∆⅜⁸ⱪ꜡◓ꜝⱵfi◓ ⅜≥╣∞↑

⅛ №╢™│⁸≥╣∞↑ ⌐ ↕╣≡™╢⅛ ╩ ∆ ─♃כ♦ ≤⇔≡⁸ ─

                                                      
5 ₈ ₉≤ ℮≤⁸∕╣⌐ ╦⌂™≤ ╩ ≤∆⌂≥─ ₁⇔™ ⅝⅜№╡╕∆⅜⁸↓╣│ ₈warning₉─ №

╕╡ ╕⇔ↄ⌂™ ≢№╡⁸ ⌐│ ↕╣√↓≤│≢⅝╢∞↑ ⇔√ ⅜╟™╙── №╕╡ ⌂╙─≢│

№╡╕∑╪⁹ 
6 │ 10 ⱪ꜡◓ꜝⱵfi◓╩ ∫≡⅝√ ╙⁸50 ─ⱪ꜡◓ꜝⱶ≢∆╠⁸ כꜝ◄╙ ◖fiⱤ▬ꜟ ◄ꜝ

╛כ ≤⌂כꜝ◄ ╩ ∆↓≤⌂ↄ ∆╢↓≤│ ⌐⌂™─≢∆⁹ 
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⇔√ⱪ꜡◓ꜝⱴכ⅜≥─ⱪ꜡◓ꜝⱵfi◓ ╩ ⇔≡™╢─⅛╩ ⇔≡™╢ TIOBE 

Programming Community Index for September 2009WebⱭכ☺ ⅛╠ⱪ꜡◓ꜝⱵfi◓ ─

╩ ⇔≡╖╕∆ √∞⇔⁸ ─ ⌂╢ⱪ꜡◓ꜝⱵfi◓ ⅜ ↨∫≡™╢↓≤⌐

∆╢ ⅜№╡╕∆ ⁹ 
 ⱪ꜡◓ꜝⱵfi◓ ─  ◦▼▪ 

1  Java 19.383% 

2  C 16.861% 

3  PHP 10.156% 

4  C++ 9.988% 

5  (Visual) Basic 9.196% 

6  Perl 4.528% 

7  C# 4.186% 

8  Python 3.930% 

9  JavaScript 2.995% 

10  Ruby 2.377% 

11  Delphi 1.972% 

12  Pascal 0.961% 

13  Lisp / Scheme 0.842% 

14  PL / SQL 0.819% 

15  SAS 0.781% 

16  ABAP 0.705% 

17  D 0.588% 

18  Objective-C 0.585% 

19  Lua 0.507% 

20  MATLAB  0.506% 

ⱪ꜡◓ꜝⱵfi◓ ≤™∫≡╙⁸∕─ │↕╕↨╕≢∆⁹ ⅎ┌⁸○ⱨ▫☻☻▬כ♩

≢№╢ Microsoft Office ה : Microsoft הכ♫▬◙♦╛ ♩כ▬☻ ≢№╢

Adobe Creative Suite ה : Adobe Systems⌂≥─╟℮⌂⁸ ⌐ ∆╢╟℮⌂

⌂☻♃fi♪▪꜡fi ≢ ⅛∆≤™℮ ♁ⱨ♩►▼▪│⁸C⁸C++⁸Java⁸Visual Basic

≢ ↕╣≡™╢↓≤⅜ ™╟℮≢∆⁹ ⁸Microsoft Office╛ Adobe Creative Suite│ C++≢

↕╣≡™╢╟℮≢∆ 7⁹ ⁸ ─∟╞∫≤⇔√ ╩ ∆╢─⌐│⁸ ⌐

Perl⁸Python╛ Ruby⁸∕⇔≡⁸ ▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩►▼▪─ⱴ◒꜡ ⅎ┌⁸Microsoft 

Office⌂≥≢ ≢⅝╢ Visual Basic for Applications ⅜ ↕╣≡™╕∆⁹▬fi♃כⱠ♇♩≢

∆╢♁ⱨ♩►▼▪⌐│⁸ ⌐ Java⁸JavaScript⁸Perl⁸PHP⁸Python⁸Ruby⅜ ↕╣≡™

╕∆⁹∟⌂╖⌐⁸SAS│ ╩ ℮√╘─♁ⱨ♩►▼▪─ ⁸MATLAB │ ╩

℮√╘─♁ⱨ♩►▼▪≢∆⁹ 

Ruby│↓↓ ⅜ ⇔≡™╢ⱪ꜡◓ꜝⱵfi◓ ≢∆⅜⁸╙│╛ ⌂ ⌐ ⇔

√⅛≤™℮≤ ₁ ⌂≤↓╤≢∆⁹Ruby⌐ √ⱪ꜡◓ꜝⱵfi◓ ─└≤≈⌐ Python⅜№

╡╕∆⁹ ⁸Ruby│ ⌐ Python─ ╩ ↄ ↑≡™╕∆⁹Python│ Ruby╟╡╙

≢№╡⁸ ⌂╢ ⌐╙ ╩ ↑╣┌⁸C⁸C++╛ Java─ ⅜ ⅛⌐ ≢∆⁹⌐╙⅛⅛╦╠

∏⁸ │ 2006 ⌐₈ ₉≢ ∆╢ⱪ꜡◓ꜝⱵfi◓ ≤⇔≡│ Ruby╩

⇔╕⇔√⁹∕─ │↕╕↨╕ ⅎ╠╣╕⇔╞℮⅜⁸ │⁸∕─╙∫≤╙ ⅝⌂ │⁸Ruby

⅜ ╕╣∞≤™℮↓≤⌐№╢≤ ™╕∆⁹ 

◖fiⱧꜙכ♃כ╩ ↄ ↕╣≡™╢ │↔ ∞≤ ™╕∆⅜⁸◖fiⱧꜙכ♃כ⌐ ─

                                                      
7 │Ν ╣╕⇔√⁹ 
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№╢╙──℮∟ ╩ ∫≡™╢╙─│╒≤╪≥⅜ ⁸ ⌐▪ⱷꜞ◌ ─ ╕╣≢∆⁹

ⅎ┌⁸Ɽ♁◖fi ◖fiⱧꜙכ♃כ ─ ≤╙ ⅎ╢ CPU│ ↄ⅜ Intel ⅛ Advanced 

Micro Devices AMD ≢∆⅜⁸Intel ╙ AMD ╙▪ⱷꜞ◌ ─ ≢∆⁹ ◦☻♥ⱶ

operating systemOS ─ ≤⇔≡│ Apple─Mac OS⁸Microsoft─Windows⁸Sun Microsystems

─ Solaris⁸○כⱪfi♁כ☻♁ⱨ♩►▼▪8─ Linux⅜ →╠╣╕∆⅜⁸™∏╣╙▪ⱷꜞ◌

╕╣≢∆⁹꞉כⱪ꜡╛ ─ ╩ ╗○ⱨ▫☻☻▬⁸╙♩כ ╛ Microsoft Office⅜

≢⁸ ─▪▼►♩ⱨ♁☻כ♁ⱪfiכ○│≢ OpenOffice.org⅜ ╩ ╘≡™╕∆⅜⁸

Microsoft Office│▪ⱷꜞ◌ ╕╣⁸OpenOffice.org│ ╕╣↓∕♪▬♠≢∆⅜⁸ │ ⌐▪ⱷꜞ

◌ ∟≢∆9⁹꞉כⱪ꜡♁ⱨ♩ ─ OASYS╛ NEC ─ ⌂≥─꞉כ

ⱪ꜡ ╩ ⅝╕∆ ≢│⁸ │ ≢ ⌂╙─⌐☺ꜗ☻♩◦☻♥ⱶ─ ╛

─ ⅜№╡╕⇔√⅜⁸ │ ⇔⁸ │ ⅝ ∫≡™╢╙──⁸⅛⌂╡ⱴ▬

⌂כ♫ ⌐⌂∫≡⇔╕™╕⇔√⁹Ɽ♇≤ ™≈ↄ╙──╒≤╪≥⅜▪ⱷꜞ◌ ⅛⁸№╢

™│ ⌂≥─ ─ ™ ≢ ╠╣≡⅔╡⁸ ─ │№╕╡ ™ ⅛┌╣⌂™─

≢∆⁹ 

∕─╟℮⌂ ≢ ⌂ ⌂─⅜ ⱶכ◕ ≢∆⁹ ─ ─ ◖fiⱧꜙכ♃כ≤

│ ⌂╡⁸↓∟╠│ ─ ⅜ ⌂ ≢ ↕╣≡™╕∆⁹Ɫ⁸│≢▪▼►♪כ

─ⱨ□Ⱶꜞכ◖fiⱧꜙכ♃כ : ⱨ□Ⱶ◖fi : Nintendo Entertainment System⁸NES

⌐ ╕╡⁸ fiꜛ◦כ♥☻▬꜠fiⱷfi♩─ⱪ▬♥כ♃fi◄כ♃כꜙfiⱧ◖כ♬♁│≢ 2╛ⱪ

fiꜛ◦כ♥☻▬꜠ 3⁸ ─Wii
כ▫►

│ ─ ≢№╡⌂⅜╠╙▪ⱷꜞ◌ ╩ ╘≡

≢ⱷ☺ꜗכ⌂ ≢№╡⁸ ─ ≢⌂™╙─≤ ⅎ┌⁸ ≢│ Microsoft ─ X b o x
◄♇◒☻Ⱳ♇◒☻

 

360ↄ╠™⇔⅛№╡╕∑╪⁹♁ⱨ♩►▼▪≢╙⁸ ○ꜞⱴכⱤכ☻─ : Super Mario

♪כ◙ⱪ◖fi─Ᵽ▬○Ɫ◌⁸☼כꜞ◦ : Resident Evil ◒♇♬◄ה▪▼►◒☻⁸☼כꜞ◦

☻─ⱨ□▬♫ꜟⱨ□fi♃☺כ : Final Fantasy כ♃☻⁸ⱳ◔⸗fi─ⱳ◔♇♩⸗fi☼כꜞ◦

: Pokémon ▪◑ꜟ♃Ⱶ─ⱷ♫◖⁸☼כꜞ◦ : Metal Gear │≤⌂☼כꜞ◦ ─

≢№╡⌂⅜╠⁸ ≢╙ ™ ╩ ∫≡™╕∆⁹GameSpot
10⁸GameSpy

11╛ IGN
12⌂≥─

ⱶכ◕─ Web◘▬♩≢╙⁸ ─ ⅜╟ↄ ⇔⁸ ╩ ╢╙─╙ ⌂ↄ№╡╕

∑╪⁹ ≢╙╟ↄ ╣≡™╢ │⁸ ≢│⅛⌂╡ ⌂╙─⌐╕≢ ⇔╕⇔√⇔⁸

⌐╙ ╩ ⇔≡ↄ╣╢╙─⌐⌂∫≡™╕∆⁹ 

≤↓╤⅜⁸∕─╟℮⌂╙─⅜⁸◖fiⱧꜙכ♃כ─ ⌐│╒≤╪≥№╡╕∑╪⁹⇔⅛⇔⁸∕

─ ⇔≤⌂╡∕℮⌂╙─⅜™ↄ≈⅛№╡⁸∕─└≤≈⅜ Ruby∞≤ ⅎ╠╣╕∆⁹Ruby│ 10

≢│⅝╦╘≡ⱴ▬♫כ⌂ⱪ꜡◓ꜝⱵfi◓ ≢⁸Python⌐│ ⅝ↄ ╩№↑╠╣≡™

╕⇔√⁹⇔⅛⇔⁸Ruby╩ ⇔≡ ↕╣√Web▪ⱪꜞ◔כ◦ꜛfiⱨ꜠כⱶ꞉ה◒כRuby on 

Rails⅜ ⇔≡⅛╠│ Ruby─ ⅜ ⌐ ⅜╢╟℮⌐⌂╡╕⇔√⁹∕℮⌂╢≤⁸ ≢

                                                      
8 ⅜ ↕╣≡⅔╡⁸ ╙ ╘≡№╢ ⌐ ≢⅝╢♁ⱨ♩►▼▪─↓≤≢∆⁹ 
9 ₁OpenOffice.org│₈StarOffice₉≤™℮ ≢⁸♪▬♠─ StarVision⅛╠ ↕╣≡™╕⇔√⅜⁸Sun Microsystems

⅜ StarVision╩ ⇔⁸StarOffice─♁כ◖☻כ♪ ╩ ⇔≡⇔╕™╕⇔√⁹ 
10 http://www.gamespot.com/ 
11 http://www.gamespy.com/ 
12 http://www.ign.com/ 
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╙ Ruby╩ ⇔≡⁸ ↄ⅛╠ Ruby╩ ∫≡╙╠ⅎ┌⁸Ruby╩ ∆╢ⱪ꜡◓ꜝⱴכ⅜ ⅎ⁸

Ruby│ ⅜ ⌐ ╣╢ⱪ꜡◓ꜝⱵfi◓ ─└≤≈⌐⌂╢⁸≤™℮─⅜⁸ ≢ Ruby╩

⇔√ ≢│⌂™⅛≤ ™╕∆⁹ ⁸ │ ⌐ ╠∏⁸ ↄ─╙─⌐≈™≡ ⌐

╣√╙─╩ ⌐ ╖⁸∕╣⌐ ≠™≡ ∆╢ ╡ ╕╣╢ ⌐№╢╟℮≢∆

⅛╠⁸ │∕─╟℮⌂↓≤│ ≤⇔≡ ⌐№╢≤ ⅎ≡™╕∆⁹ 

∟⌂╖⌐⁸ ╙ⱪ꜡◓ꜝⱴ⁸⅜∆≢─⌂כ ⇔√ │⁸ │ NEC ─ PC-9800

⌐☼כꜞ◦ ↕╣≡™√ N88-BASIC(86)
13≤™℮╙─≢⁸∕─ C⁸Java ⅜ ⌂

∂╙⇔╕∆⅜ ╩ ∫≡⁸ ≢│ ⌐ C#≢ⱪ꜡◓ꜝⱵfi◓╩⇔≡™╕∆⁹Python─ │⁸

CG ♁ⱨ♩►▼▪הShade ה ▪▫♥ⱨ꜡fiכ▬ : ≢ ⌐ ≢⅝╕∆─

≢⁸ │ ⇔≡╖√™≤ ∫√─≢∆⅜⁸Ruby⌐≈™≡│⁸ ∫√↓≤⌐ ∆╢

⌂ ⅜⌂™─≢∆⁹≢∆⅛╠⁸ ≢ Ruby╩ ℮≤ ∫√≤⅝⌐│ ₁ ╡╕⇔√⁹╙∟

╤╪⁸↕╕↨╕⌂ⱪ꜡◓ꜝⱵfi◓ ⌐ ╣╣┌ ⇔™ ⅜ ╕╣╢⅛╙⇔╣╕∑╪⅜⁸╕

∞№╢ ─ ─♁ⱨ♩►▼▪╩ ↕∑√↓≤⅜⌂™ ≤⇔≡│⁸≤╡№ⅎ∏ ≈─

╩№╢ ╘√™≤ ∫≡™╢─≢∆⁹Ν∕℮│ ∫≡╙⁸ ╡ ╦╣╢ⱪ꜡◓ꜝⱵfi◓

⅜ ╦╢╦↑≢│№╡╕∑╪─≢⁸⇔┌╠ↄ Ruby⌐⅔ ⅝ ™∆╢↓≤⌐⇔╕⇔╞℮⁹ 

Ruby─  

↓╣⅛╠ Ruby╩ ™≡ⱪ꜡◓ꜝⱵfi◓╩ ℮─≢∆⅜⁸⅔ ™─◦☻♥ⱶ⌐╟∫≡│⁸Ruby

⅜ ⅛╠ ⅎ√╡⁸∕℮≢⌂⅛∫√╡⇔╕∆⁹ ◦☻♥ⱶ─ ≈⌐⁸Macintosh⌐ ⅛╠

▬fi☻♩כꜟ ↕╣≡™╢ Mac OS ה : Apple ⅜№╡╕∆⅜⁸ ─ Mac OS 

X ⌐│ Ruby≢ⱪ꜡◓ꜝⱵfi◓╩ ℮√╘─♁ⱨ♩►▼▪ ♁ⱨ♩►▼▪ ◐♇♩ software 

development kit⁸SDK ⅜ ⅛╠ ↕╣≡⅔╡⁸∆←⌐ ℮↓≤⅜≢⅝╕∆⅜⁸Windows

⌐│ Ruby─ SDK⅜ ∫≡™╕∑╪─≢⁸Ruby─ SDK╩ ∆╢ ⅜№╡╕∆⁹ 

Ruby─ SDK⌐│ ⅛№╡╕∆⅜⁸Windows ─ Ruby─ SDK≤⇔≡ ⌂╙─⌐│

─╟℮⌂╙─⅜№╡╕∆⁹ 

 ̧ ActiveScriptRuby
14

 

≢ Ruby─ SDK╩ ⇔≡ↄ╣╕∆─≢⁸ ╙ ≢⇔╞℮⁹ │↓∟╠╩

⅔ ╘∆╢≤↓╤≢∆⅜⁸Ruby─ ≢№╢Ᵽכ☺ꜛfi 1.9.1⌐ ⇔√╙─⅜╕

∞ ↕╣≡™╕∑╪ 2009 9 ⁹ 

 ̧ Ruby-mswin32
15

 

↓∟╠│ Ruby─ ≢№╢Ᵽכ☺ꜛfi 1.9.1⌐ ⇔√╙─⅜ ↕╣≡™╕∆

2009 9 ⁹√∞⇔⁸ ≤⇔≡│⁸ ∆╢Ɽ♇◔כ☺ ZIP ⱨ□

▬ꜟ ╩♄►fi꜡כ♪⇔≡∕╣╩ ⇔√ ⁸ⱪ꜡◓ꜝⱶ─ ⌐ Ruby─ ⱨ

□▬ꜟ⅜№╢ ╩ ⇔≡⁸Ruby ─ ⱨ□▬ꜟ⅜ ≈⅛╢╟℮⌐∆╢√╘⌐⁸

                                                      
13 1980 ⌐ ⇔√╙─≢⁸ ≤⌂∫≡│⅛⌂╡ ™─≢∆⅜⁸⌂−⅛ ─ ⌐│ ™◖fiⱧꜙכ♃כ⅜™ↄ≈⅛

№∫√─≢⇔√⁹ 
14 http://arton.hp.infoseek.co.jp/indexj.html 
15 http://www.garbagecollect.jp/ruby/mswin32/ja/ 
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Ruby─ ⱨ□▬ꜟ⅜ כꜞ♩◒꜠▫♦╢™≡╣↕ ⱨ□▬ꜟⱨ◊ꜟ♄כ ╩

PATH ⌐ ∆╢ ⅜№╡╕∆⁹ PATH ─ ⌐≈™≡│⁸

Windows 95 98 Me≢│⁸Windows⅜ ↕╣≡™╢♦▫☻◒♪ꜝ▬Ⱪ ↄ─

│ DOS/V ≢⁸∕↓≢│ C:⌐⌂∫≡™╢│∏≢∆⁹ NEC ─ PC-9800

─☼כꜞ◦ │ A:⌐⌂∫≡™╢↓≤≢⇔╞℮ □ⱨ╢№⌐כꜞ♩◒꜠▫♦♩כꜟ─

▬ꜟ₈AUTOEXEC.BAT₉≢ ∆╢↓≤⌐⌂∫≡™╕∆⁹ ⁸Windows 2000 xp

Vista 7 ≢│⁸◖fi♩꜡כꜟ ⱤⱠꜟ╩ ⅝⁸₈◦☻♥ⱶ₉╩ ⇔≡₈◦☻♥ⱶ─

ⱪ꜡Ɽ♥▫₉╩ ™√ ⁸♃Ⱪ₈ ₉╩ ⇔⁸Ⱳ♃fi₈ ₉╩ ∆↓

≤≢ ╩ ≢⅝╕∆⁹ 

╙⇔⅛⇔√╠ ⌐ ∂╠╣√⅛╙⇔╣╕∑╪⅜⁸↓↓≢│Ᵽכ☺ꜛfi ─ ⅜₈ủ.ỏ.

ẽ₉  ₈1.8.7₉⁸₈1.9.1₉ ─╟℮⌐⁸ ⅜ 2 ↕╣≡™╕∆⁹Ᵽכ☺ꜛfi ⌐│⁸

™ↄ≈⅛─ ≤∕╣╠╩ ╢ ╛Ɫ▬ⱨfi⌂≥≢ ↕╣≡™╢╙─⅜ ⌂ↄ№╡

╕∑╪  1.0.0.1-2 ⁹↓─╟℮⌂Ᵽכ☺ꜛfi ⌐│ ─╟℮⌂ ⅜№╡╕∆⁹ ─

│ⱷ☺ꜗכⱣכ☺ꜛfi ≤ ┌╣≡™╢╙─≢⁸♁ⱨ♩►▼▪⌐ ⅝⌂

⌂≥ ⅜ ∂√ ⌐ ∆╢╙─≢∆⁹ │ 1∏≈ ⅎ≡™⅝╕∆ 0ќ1ќ2ќ3ќΝ ⁹↓

─ⱷ☺ꜗכⱣכ☺ꜛfi │ 0≢ ╕╢↓≤⅜№╣┌ 1≢ ╕╢↓≤╙№╡╕∆⁹ⱷ☺ꜗכⱣ

fiꜛ☺כ ⅜ 0─♁ⱨ♩►▼▪│ ⌂ ⌐№╢≤ ⅎ╠╣╢ ⌐№╡╕∆⅜⁸Ᵽכ☺

ꜛfi ─ ↑ │♁ⱨ♩►▼▪╩ ה ∆╢ ⱪ꜡◓ꜝⱴכ╛ⱤⱩꜞ♇◦ꜗכ⌂≥

─ ≢∆─≢⁸ ⅜ ∏ ⇔≡™╢╦↑≢│№╡╕∑╪⁹ ⁸ⱷ☺ꜗכⱣכ☺ꜛfi

╟╡╙ ⌐№╢ │ⱴ▬♫כⱣכ☺ꜛfi ≢№╡⁸♁ⱨ♩►▼▪⌐ ↕⌂

─ Ᵽ◓ⱨ▫♇◒☻ ⌂≥ ⅜ ∂√ ⌐ ↕╣╢╙─≢∆⁹ⱴ▬♫כⱣכ☺ꜛ

fi ⅜ ⅛╣╢ ╙ ⌂ↄ№╡╕∑╪ ⅎ┌⁸₈1.0.0.1-2₉─℮∟⁸ⱴ▬♫כⱣכ☺

ꜛfi │⁸₈0.0.1-2₉╩ ∆╢₈0₉⁸₈0₉⁸₈1₉⁸₈2₉≢№╢≤ ⅎ╠╣╕∆ ⅜⁸ ⌐ ⅛

╣╢ ╒≥⁸♁ⱨ♩►▼▪─ ⅝⌂ ≤ ⇔≡™╕∆⁹⇔⅛⇔⁸ⱴ▬♫כⱣכ

☺ꜛfi ╙╕√ ↑ │♁ⱨ♩►▼▪╩ ה ∆╢ ─ ≢∆─≢⁸ ⅜ ∏

⇔≡™╢╦↑≢│№╡╕∑╪⁹╕√⁸ ≈─ⱴ▬♫כⱣכ☺ꜛfi ⅜ 2 ⌐⌂╢↓≤╙

№╡╕∆⁹ ⅎ┌⁸Ᵽכ☺ꜛfi₈0.9₉ ─ ╩₈1.0₉ ≢│⌂ↄ₈0.10₉

≤⇔√╡⁸₈0.99₉ ─ ╩₈1.00₉≢│⌂ↄ₈0.100₉ ≤⇔√╡∆

╢↓≤╙ ⌂ↄ№╡╕∑╪⁹↓─╟℮⌂ │⁸ ⅎ┌⁸₈0.10₉│₈0.11₉─ ─Ᵽכ☺ꜛfi

≢№╢↓≤│№∫≡╙⁸₈0.2₉─ ─Ᵽכ☺ꜛfi≢│№╡╕∑╪⁹↓─╟℮⌂Ᵽכ☺ꜛfi

─ ↑ ╙⁸╛│╡♁ⱨ♩►▼▪╩ ה ∆╢ ─ ≢∆─≢⁸ ≢╙ ∂≤™℮╦↑

≢│№╡╕∑╪⁹ 

↓↓≢│⁸ ⅜ ⌂ ActiveScriptRuby⌐≈™≡ ⇔╕∆⁹ 

ActiveScriptRuby─  

 ActiveScriptRuby│Windows ≢∆⁹ ─◦☻♥ⱶ≢ Ruby╩ ∆╢ │⁸ ─

Ɽ♇◔כ☺╩ ⇔≡ↄ∞↕™⁹ 
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╕∏│⁸▬fi♃כⱠ♇♩≢ ActiveScriptRuby╩ ⇔╕∆⁹ActiveScriptRuby─WebⱭכ☺│

─ ⌐№╡╕∆ 2009 9 ⁹ 

http://arton.hp.infoseek.co.jp/indexj.html 

ActiveScriptRuby─WebⱭכ☺│ ⌐╙ 

http://www.geocities.co.jp/SiliconValley-PaloAlto/9251/ruby/ 

⅜№╡╕∆⅜⁸↓∟╠│ ™─≢ ╦⌂™╟℮⌐⇔╕⇔╞℮⁹Google⌂≥─Web ◄fi☺fi

╩ ⇔√╡⁸Ruby─ WebⱭ₈─16☺כ♄►fi꜡₈ - ₉♪כ Ᵽ▬♫ꜞ₉⌐

↕╣≡™╢ꜞfi◒╩ ⇔√╡∆╢≤⁸ ─ ™WebⱭכ☺⌐ ↕╣╛∆ↄ⌂∫≡⇔╕™

╕∆─≢⁸↔ ↄ∞↕™⁹ ⇔™ │Ᵽכ☺ꜛfi 1.8.7⌐⌂∫≡™╕∆ 2009 9 ⁹ 

↕≡⁸WebⱭכ☺ 

http://arton.hp.infoseek.co.jp/indexj.html 

╩ ↄ≤⁸ ─╟℮⌂ ⅜ ↕╣╕∆⁹ 

fig_WebPageOfActiveScriptRuby_1.tif  

∕↓⌐ ↕╣≡™╢ ⅝╩╟ↄ ╪≢⁸ActiveScriptRuby╩ ∆╢√╘⌐│ ⅜ ⌂

─⅛╩ ⇔≡⅔⅝╕⇔╞℮Ν≤ ™√™≤↓╤≢∆⅜⁸ ⇔ↄ≡╟ↄ ⅛╠⌂™ ╙™╠∫

⇔╚╢≢⇔╞℮⅛╠⁸↓↓≢│ ⌐ ⌐╕≤╘≡⅔⅝╕∆⁹ 

╕∏│⁸ │≤╙№╣⁸Windows│ Service Pack╩ ∆╢⌂≥⇔≡⁸≢⅝╢∞↑ ⇔ↄ⇔

≡⅔⅝╕⇔╞℮⁹ 

Windows Me⁸2000⁸xp⁸Vista⁸7╕√│∕╣ ─Windows≢│⁸ActiveScriptRuby╩

∆╢√╘⌐ ─♁ⱨ♩►▼▪╛♦כ♃⅜ ⌐⌂╢↓≤│№╡╕∑╪⁹ActiveScriptRuby
17

╩♄►fi꜡⁸≡⇔♪כ↓╣╩ ↑┌ OK≢∆⁹∕↓≢⁸↓─ │ ╖ ┌⇔≡╙ ™╕

∑╪⁹ 

                                                      
16 ₈○Ⱪ☺▼◒♩ ☻◒ꜞⱪ♩ Ruby₉ http://www.ruby-lang.org/ja/ 
17 http://arton.hp.infoseek.co.jp/ActiveRuby.msi 
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⁸Windows 95⁸Windows 98 Second Edition╩ ╗ ⁸NT 4.0≢│⁸ActiveScriptRuby╩

∆╢√╘⌐ ─♁ⱨ♩►▼▪╩ ∆╢ ⅜№╡╕∆⁹ ⅎ┌⁸ActiveScriptRuby─

⌐ Windows Installer╩ ∆╢↓≤⌐⌂∫≡™╕∆─≢⁸ActiveScriptRuby╩ ∆╢ ⌐⁸

Windows Installer╩ ⇔≡ ∆╢ ⅜№╡╕∆⁹Windows Installer│ ─WebⱭכ☺⅛

╠ ≢⅝╕∆ 2009 9 ⁹ ⇔≡™╢ ≢⁸≢⅝╢∞↑ ⇔™ Ᵽכ☺ꜛfi

⅜ ⅝™╙─ ╙─╩ ⇔╕⇔╞℮ Windows Me⁸2000⁸xp⁸Vista⁸7≢│⁸ActiveScriptRuby

╩ ∆╢∞↑⌂╠⁸Windows Installer─♄►fi꜡ה♪כ │ ≢∆ ⁹ 

Ᵽכ☺ꜛfi 2.0 Windows 95 98 Me  

http://www.microsoft.com/downloads/details.aspx?FamilyID=cebbacd8-c094-4255-b702-de3bb

768148f 

Ᵽכ☺ꜛfi 2.0 Windows NT 4.0 2000  

http://www.microsoft.com/downloads/details.aspx?FamilyID=4b6140f9-2d36-4977-8fa1-6f8a0f

5dca8f 

Ᵽכ☺ꜛfi 3.1 Windows 2000 xp  

http://www.microsoft.com/downloads/details.aspx?FamilyID=889482fc-5f56-4a38-b838-de776f

d4138c 

Ᵽכ☺ꜛfi 4.5 Windows xp Vista  

http://www.microsoft.com/downloads/details.aspx?FamilyID=5a58b56f-60b6-4412-95b9-54d05

6d6f9f4 

Windows Installer╩♄►fi꜡⁸╠√⇔♪כ♄►fi꜡כ♪⇔√╙─╩ ⇔≡ↄ∞↕™⁹ 

╕√⁸Windows 95╩⅔ ™─ │↕╠⌐⁸Winsock 2.0⅜ ↕╣≡™╢⅛≥℮⅛╩

∆╢ ⅜№╡╕∆⁹WebⱭכ☺ 

http://support.microsoft.com/kb/177719/ja 

╩ ⌐⇔≡⁸ 

http://download.microsoft.com/download/0/e/0/0e05231b-6bd1-4def-a216-c656fbd22b4e/w95ws

2setup.exe 

╩♄►fi꜡⁸⇔♪כ ⇔≡ↄ∞↕™⁹ 

↓↓⅛╠│ Windows Windows Me⁸2000⁸xp⁸Vista⁸7╩ ╗ ≢∆⁹ActiveScriptRuby

─  

http://arton.hp.infoseek.co.jp/ActiveRuby.msi 

╩♄►fi꜡כ♪⇔ ActiveScriptRuby─ WebⱭכ☺─ ⌐№╢ꜞfi◒╩◒ꜞ♇◒⇔≡╙

≢∆ ⁸∕╣╩ ⇔≡ↄ∞↕™⁹ 
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fig_InstallingActiveRuby187_1.tif  

∆╢≤⁸ ─╟℮⌂ ⅜ ↕╣╕∆ ↕╣╢ │⅔ ™─ ◦☻♥ⱶ Ᵽכ☺

ꜛfi╩ ╗ ⌐╟∫≡ ⌂╡╕∆ ⁹ 

fig_InstallingActiveRuby187_2.tif  

↓─ ≢⇔┌╠ↄ ≈≤⁸↕╠⌐ ─╟℮⌂ ⅜ ↕╣╕∆⁹ 

fig_InstallingActiveRuby187_3.tif  

↓─ ⌐│ ─╟℮⌂ⱷ♇☿כ☺⅜ ↕╣≡™╕∆⁹ 

Welcome to the ActiveRuby 1.8.7 Setup Wizard 

The installer will guide you through the steps required to install ActiveRuby 1.8.7 on your 

computer. 

This product is licenced under GPL v2.  You can reproduce, redistribute reassemble this 

package without any permission under the terms of GPL v2. 

 

 ActiveRuby 1.8.7 ☿♇♩▪♇ⱪ►▫◙⁹⧵↓℮╟┼♪כ↓─▬fi☻♩כꜝכ

ActiveRuby 1.8.7 ☿♇♩▪♇ⱪ►▫◙כ♪ │⅔ ™─◖fiⱧꜙכ♃כ⌐ ActiveRuby 1.8.7
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╩ ∆╢√╘⌐ ⌂ ╩ ⇔╕∆⁹↓─ │ GPL GNU General Public License 

2 ─ ⌐ ↕╣≡™╕∆⁹GPL 2 ─ ⌐ ⅎ┌⁸ ⅛╠─ ⌂

╩ ╢↓≤⌂ↄ⁸↓─ ╩ ⁸ ⁸ ∆╢↓≤⅜≢⅝╕∆⁹  

ⱷ♇☿כ☺⅜ ≢ ↕╣≡™╢↓≤⌐ ╦╣╢⅛╙⇔╣╕∑╪⁹ ⌂↓≤⌐⁸◖fiⱧ

─כ♃כꜙ ≢│ ⅜⅛⌂╡ ╣≡™╢╙─⅜ ↄ⁸ ─╕╕≢ ↕╣╢♁ⱨ♩►▼

▪╛ ⅜ ⌂ↄ№╡╕∑╪⁹√∞⁸◖fiⱧꜙכ♃כ≢ ↕╣╢ │⁸ ↓∕

⅜ ™─≢ ⇔ↄ ∂╠╣╢⅛╙⇔╣╕∑╪⅜⁸ │ ⌂↓≤⅜ ™≢∆─≢⁸ │

ⅎ┌⁸ ≢ ⅛╣√ ╩ ╗╟╡╙ ≤∫≈⅝╛∆™⅛╙⇔╣╕∑╪⁹ 

⌐│₈Next >₉≤ ⅛╣√Ⱳ♃fi⅜№╡╕∆⁹↓─Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⌐

╗↓≤⅜≢⅝╕∆⁹↓─Ⱳ♃fi╩ⱴ►☻≢◒ꜞ♇◒⇔╕⇔╞℮⁹ 

fig_InstallingActiveRuby187_4.tif  

↓↓≢│ ⌐⁸ActiveScriptRuby─ ⁸∆⌂╦∟⁸ActiveScriptRuby─ ⌐ ⌂ⱨ□

▬ꜟ╩≥↓⌐◖Ⱨכ∆╢─⅛╩ ⇔╕∆18⁹ ≢│⁸▬fi☻♩כꜟ │₈C:¥Program 

Files¥ruby-1.8₉≤⌂∫≡™╕∆⅜⁸ │ ⌐ ∆╢ │№╡╕∑╪ ⅜כꜞ♩◒꜠▫♦

⇔⌂ↄ≡╙⁸↓─▬fi☻♩כꜝכ⅜ ⌐ ⇔≡ↄ╣╕∆ ⁹ ⌐╙⁸↓↓≢│⁸

ActiveScriptRuby─ ╩↓─◖fiⱧꜙכ♃כ╩ ∆╢ ⌐╕≢ →╢ ₈Everyone₉ ─

⅛⁸∕╣≤╙⁸ ∕─◖fiⱧꜙכ♃כ╩ ⇔≡™╢ ⌐ ∆╢ ₈Just me₉ ─⅛

╩ ∆╢↓≤╙≢⅝╕∆⅜⁸↓╣╙⁸ ─₈Everyone₉─╕╕≢ │ №╡╕∑

╪⁹ ⅜ ╦∫√╠⁸ ⌐№╢Ⱳ♃fi₈Next >₉╩◒ꜞ♇◒⇔╕∆⁹ 

⌂⅔⁸ ⌐ ⅜ ╕╢ ⌂╠⁸Ⱳ♃fi₈< Back₉╩◒ꜞ♇◒∆╢↓≤≢ ─ ⌐

╢↓≤⅜≢⅝╕∆⁹╕√⁸Ⱳ♃fi₈Cancel₉╩◒ꜞ♇◒∆╢≤⁸ActiveScriptRuby╩ ∑∏

⌐↓─▬fi☻♩כꜝכ╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ 

Ⱳ♃fi₈Next >₉╩◒ꜞ♇◒⇔√≤⇔≡⁸ │ ─╟℮⌂ ⅜ ↕╣╕∆⁹ 

                                                      
18 √∞⇔⁸ ─ⱨ□▬ꜟ│Windows─◦☻♥ⱶ♦▫꜠◒♩ꜞכ⌂≥ ─ ⌐◖Ⱨ⁹∆╕╡№⅜≥↓╢╣↕כ 
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fig_InstallingActiveRuby187_5.tif  

↓╣│⁸ActiveScriptRuby─ ⌐ ⌂ ⅜ ⇔⁸ ─ ⌐ ╢ ⅜≢⅝√↓

≤╩ ⇔╕∆⁹Ⱳ♃fi₈Next >₉╩◒ꜞ♇◒∆╢≤⁸ ⅜ ↕╣╕∆⁹↓↓≢│⁸

Ⱳ♃fi₈Next >₉╩◒ꜞ♇◒⇔╕⇔╞℮⁹ 

∆╢≤⁸ ─╟℮⌂ ⅜ ↕╣╕∆ ─ ≤≤╙⌐ ↕╣╢ ⅜

⇔╕∆ ⁹ 

fig_InstallingActiveRuby187_6.tif  

fig_InstallingActiveRuby187_7.tif  

╪ ⌐№╢Ᵽכ│ ─
⇔╪∟╞ↄ

╩ ∆╙─≢∆⁹ ⅜ ╗╒≥⁸ ─ ™√Ᵽכ⅜

⅛╠ ┼≤ ┘≡™⅝╕∆⁹ 

⇔┌╠ↄ ⅜ ∆╢≤⁸ ─╟℮⌐⁸ ⅜ ⇔√↓≤╩ ╠∑╢ ⅜

↕╣╕∆⁹ 



34 

 

fig_InstallingActiveRuby187_8.tif  

ⱷ♇☿⁸⌐╡⅔≤☺כ ⌐№╢Ⱳ♃fi₈Close₉╩◒ꜞ♇◒⇔╕∆⁹ 

ActiveScriptRuby─ ⅜ ⇔√≤↓╤≢⁸ ⇔⌐ ActiveScriptRuby╩ ⇔≡╖╕⇔╞℮⁹

⌂╠ כꜙ♬ⱷ♩כ♃☻╢№⌐ ≥₉♩כ♃☻₈ ⅛╣≡™╢⅛⁸Windows꜡◗⅜

⅛╣≡™╕∆ ╩ ⅝⁸₈∆═≡─ⱪ꜡◓ꜝⱶ₉⌐ⱴ►☻◌כ♁ꜟ╩ ╦∑╢⌂≥⇔≡ ⱪ

꜡◓ꜝⱶ ╩ ⇔≡⁸₈Ruby 1.8₉ - ₈ruby console₉╩ ⇔╕∆⁹ 

fig_InstallingActiveRuby187_9.tif  

fig_InstallingActiveRuby187_10.tif  

∆╢≤⁸ ─ ⅜ ↕╣╕∆⁹ 
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fig_InstallingActiveRuby187_11.tif  

↓─ ≢│ ╙ ⅜≢⅝╕∑╪⅜⁸ ⌐⁸ ─ ⌐ ⇔╕∆⁹ 

fig_InstallingActiveRuby187_12.tif  

↓─ ⌐⌂╢≤ ≢∆⁹ 

↓╣≢⁸≤╡№ⅎ∏ⱪ꜡◓ꜝⱵfi◓⌐ ⌂╙─│ ∫√│∏≢∆⁹ⱪ꜡◓ꜝⱵfi◓

╩╙∫≤ ⌐⇔≡ↄ╣╢╙─╙№╢─≢∆⅜⁸∕╣│ ≢ ═╢↓≤⌐⇔╕∆⁹ 

⇔™₈Hello World₉ 

SDK╩ ⇔≡⁸ⱪ꜡◓ꜝⱵfi◓─ ⅜≢⅝№⅜∫√╠⁸╕∏ ℮↓≤│ⱪ꜡◓ꜝⱶ₈Hello 

World₉╩ ╢╙─∞≤ ⅜ ╕∫≡™╢╟℮≢∆⁹₈Hello World₉│◖fiⱧꜙכ♃כ─

⌐₈Hello, World!₉╩ ∆╢∞↑─ⱪ꜡◓ꜝⱶ≢∆⁹Ν√∞∕╣∞↑─ⱪ꜡◓ꜝⱶ≢∆⁹ 

╩ ∆╢─⌐⁸⅔∕╠ↄ ↄ─ │꞉כ♪ⱪ꜡☿♇◘כ ꞉כⱪ꜡ ⌐ Microsoft 

Office Word ╩ ↕╣≡™╢⅛≤ ™╕∆⅜⁸ⱪ꜡◓ꜝⱵfi◓≢ⱪ꜡◓ꜝⱶ╩ ↄ≤⅝⌐│⁸

꞉כ♪ⱪ꜡☿♇◘כ│ ∑∏⌐⁸ⱷ⸗ Notepad ╛♥◐☻♩◄♦▫♇♩⌂≥─♥◐☻

╩כ♃▫♦◄♩ │כ♃▫♦◄♩☻◐♥⁹∆╕⇔ ⌂≥─ ⌐ ⇔√╙─≢⁸
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─꞉כ♪ⱪ꜡☿♇◘⁸⌐℮╟─כ ⌐ⱨ◊fi♩⌂≥╩ ⇔≡ ⇔√╡⁸ ╛ ╩

⇔√╡∆╢╟℮⌂ ╩ ∫≡™╕∑╪19⁹∕─ ╦╡⁸ ─ ╩ ™≡╙ ⅜ ↄ⌂

╢↓≤⅜ ⌂ↄ⁸ ─ ™◖fiⱧꜙכ♃כ ≢╙ ⌐ ⇔╕∆⁹♥◐☻♩◄♦▫♃

─כ ⌐♪כ꞉כ◐⁸│⌐ ╩≈↑≡ ╛∆ↄ⇔≡ↄ╣╢╙─╙№╡╕∆⁹ 

fig_ColoringKeywords_1.tif  

꞉כ♪ⱪ꜡☿♇◘כ≢╙ⱪ꜡◓ꜝⱶ⅜ ↑⌂™╦↑≢│№╡╕∑╪ √∞⇔⁸ ╩ ∆

╢ ⌐⁸꞉כ♪ⱪ꜡☿♇◘כ─ ≢│⌂ↄ⁸♥◐☻♩ⱨ□▬ꜟ ╩ ⇔⌂↑╣┌⌂

╡╕∑╪ ⅜⁸ⱪ꜡◓ꜝⱵfi◓⌐ ⌂ ⅎ┌⁸ ─ ⁸꜠▬▪►♩ ⁸

↓─ │ ─ ─ │⇔≡ↄ╣╕∆⅜⁸ⱪ꜡◓ꜝⱶ─ │⇔≡ↄ╣╕

∑╪ ⌂≥ ⅜ ↄ⁸ ⅜ ⌐כ♃▫♦◄♩☻◐♥ ═≡ ™√╘⁸ ⌂ ⌐│∕╣

⌂╡⌐ ⌂◖fiⱧꜙכ♃כ⅜ ↕╣╕∆⁹∕↓≢⁸↓↓≢│ⱪ꜡◓ꜝⱶ╩ ↄ≤⅝⌐│⁸

╩כ♃▫♦◄♩☻◐♥⌐ ⇔╕∆⁹ 

כ♃▫♦◄♩☻◐♥⌂ Windows⌂╠ⱷ⸗ ≢╙ OK≢∆ ╩ ™≡⁸ ─╟℮⌂

╩ ≈ⱨ□▬ꜟ╩ ⇔≡ↄ∞↕™⁹ 
print "Hello, World!"  

≢∆─≢⁸ ─ ≢ ⇔≡╖╢↓≤╩⅔ ╘⇔╕∆⁹ ≤⇔≡│⁸ⱪ꜡◓ꜝⱶ╩

ↄ≤⅝⌐│⁸ ∆╢ ⌐ ─ ⅜ ╕╣╢ ⌂≥╩ ™≡ ╩

⌐⇔≡ↄ∞↕™⁹ ╩ ⌐⇔√╕╕ ╩ ℮≤⁸∕─ ≢⅝√ⱪ꜡◓ꜝⱶ

│ ⇔⌂™⅛╙⇔╣╕∑╪⅜⁸∕─ │ ≢ ™╕∆⁹ ╩ ╣√╡ ∫√╡∆

╢⌐│⁸Windows≢│◐כⱲכ♪≢ Alt ╩כ◐ ⇔⌂⅜╠ כ◐ ╕√│ כ◐

╩ ⇔╕∆20⁹ ⌐│⅔∕╠ↄ⁸ ─ ─ ╩ ∆ IME Ᵽכ⅜ ↕╣≡™╢

≢⇔╞℮⅜⁸ ─╟℮⌂ ⌂╠┌⁸ │ ⌐⌂∫≡™╕∆⁹ 

fig_MsImeOff_1.tif  

⌐⁸ ─╟℮⌂ ⌂╠┌⁸ │ ⌐⌂∫≡™╕∆⁹ 

                                                      
19 ╙∫≤╙⁸꞉כ♪ⱪ꜡☿♇◘כ╙ 1970 ⅛╠ 1980 ⌐⅛↑≡ │ ╠ ─√╘─╙─

◦☻♥ⱶ⅜ ↕╣≡™√≤™℮↓≤ │⁸ ≢ ℮ כ♃▫♦◄♩☻◐♥⌂ ─ ⇔⅛№╡╕∑╪

≢⇔√ ≢№∫≡⁸ ╛꜠▬▪►♩⌂≥│ ⌂ ↄ≡╙ ⁸ ↑╣┌ ∆╢ ◦☻♥ⱶ─

≢⇔√⁹∕╣⅜⁸ ™◖☻♩╩⅛↑≡ ⌂ ◦☻♥ⱶ╩ ∆╢ ⌐ ∆╢≤™℮ ⌂↓≤╩∑∏⌐⁸

⌂≥╩ ≡ ≢╕⅛⌂™√™≤™℮ ⅜ ╕╢⌐≈╣≡⁸1980 ⅛╠ 1990 ⌐⅛↑≡⁸꞉כ♪ⱪ꜡☿♇

⌐כ◘ ─ ╛꜠▬▪►♩ ⅜ ╦∫≡™ↄ↓≤⌐⌂╡╕⇔√⁹ 
20 ⌐╟∫≡│⁸ ╩↑∞כ◐ ∆↓≤≢ ╩ ╣√╡ ∫√╡∆╢↓≤⅜≢⅝╕∆⁹ 
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fig_MsImeOn_1.tif  

↓─ │⁸Alt ╩כ◐ ⇔⌂⅜╠ ╩כ◐ ∆↓≤≢⁸ ╩ ⌐⇔≡ↄ

∞↕™⁹ 

₈print₉─ ⌐│ ∏ 1≈ │ 1≈ ─ ╩ ⇔╕∆⁹₈Hello, 

World!₉╩ ≢ↄↄ∫≡№╡╕∆⅜⁸↓╣⅜ string ≢∆21⁹√∞⇔⁸ↄↄ╢

√╘⌐ ↕╣╢ │ ─₈ñ₉⁸₈ò₉≢│⌂ↄ⁸ ⌂₈"₉ ╟ↄ ╢≤⁸2

─ ™ ⅜ ⅜╠∏⌐ ⌐ ┘≡™╕∆ ≢⌂↑╣┌⌂╠⌂™ ≈╕╡⁸₈ñHello, World!ò₉

≢│⌂ↄ⁸₈"Hello, World!"₉≤∆╢ ↓≤⌐ ⇔≡ↄ∞↕™⁹╙∫≤╙⁸♥◐☻♩◄♦▫♃

╩כ ≢♪כⱲכ◐⁸™ Shift◐כ╩ ⇔⌂⅜╠ ╩כ◐2 ∑┌⁸ ⌐ ⌂ ⅜

↕╣╢│∏≢∆22⁹ 

╕≢⌐⁸ 
print "Hello, World!"  

⸗ⱷהכ♃▫♦◄♩☻◐♥╩ ⌐ ⅝ ╪∞≤⅝─ ╩ ⌐ ⇔╕∆⁹ 

fig_HelloWorld_1.tif  

↓─╟℮⌂ ╩ ≈ⱨ□▬ꜟ─ ╩≤╡№ⅎ∏₈hello.rb₉≤⇔≡⅔⅝╕⇔╞℮ ⱨ□▬

ꜟ─ │ ≢╙╟™─≢∆⅜⁸ ─ ∕℮⇔╕∆⁹√∞⇔⁸ⱨ□▬ꜟ─ ─ │

₈.rb₉⌐∆╢↓≤╩⅔ ╘⇔╕∆⁹↓╣│ extension ≤ ℮╙─≢⁸ⱨ□▬ꜟ─ ╩

∆╙─≢∆ ⁹↓─ⱨ□▬ꜟ₈hello.rb₉⅜╕↕⌐ Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ⌂─≢∆⁹ 

↓─ ⁸◖fi♁כꜟ console terminal Windows⌂╠⁸Windows 95 98 Me ≢│

₈MS-DOS ⱪ꜡fiⱪ♩₉⁸Windows 2000 xp Vista 7≢│₈◖ⱴfi♪ ⱪ꜡fiⱪ♩₉⁸Windows 7

₈Windows PowerShell₉23⅜ ≢⅝╕∆ ╩ ◓꜡ⱪ─כꜙ♬ⱷ♩כ♃☻⁸│╠╣↓⁹∆╕⅝

ꜝⱶ ⅎ┌₈∆═≡─ⱪ꜡◓ꜝⱶ₉─ ⌐№╢₈▪◒☿◘ꜞ₉╩ ↄ≤ ≡ↄ╢≢⇔

╞℮⁹ 

 ActiveScriptRuby 1.8.7╩▬fi☻♩כꜟ⇔√ │⁸◖fi♁כꜟ כ♃☻⁸│≡⇔≥

♩ⱷ♬ꜙכ─ⱪ꜡◓ꜝⱶ ⅎ┌₈∆═≡─ⱪ꜡◓ꜝⱶ₉─ ⌐№╢₈Ruby 1.8₉ - ₈ruby 

console₉╩ ⇔≡ↄ∞↕™⁹ 

                                                      
21 Ruby≢│⁸ ⌂▪ⱳ☻♩꜡ⱨ▫₉'₈כ≢ↄↄ╠╣╢ ╩ ∆╢↓≤╙≢⅝╕∆⅜⁸ ─ ⅜

⌂╢↓≤⅜№╡╕∆⁹↓↓≢│∕─↓≤⌐≈™≡│ ╡⇔╕∑╪⁹ 
22 ∟⌂╖⌐⁸Microsoft Office Word∞≤⁸○כ♩◖꜠◒♩ ≢♪כⱲכ◐⁸╡╟⌐ Shift◐כ╩ ⇔⌂⅜╠ ╩כ◐2

⇔≡╙⁸₈"₉─ ╦╡⌐₈ñ₉╛₈ò₉⅜ ∆╢↓≤⅜№╡╕∆⁹ 
23 Windows PowerShell│Windows xp Vista≢╙⁸ ⅛╠♄►fi꜡כ♪∆╢↓≤≢ ≢⅝╕∆⁹ 
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∕⇔≡⁸ⱨ□▬ꜟ₈hello.rb₉⅜ ₈╩כꜞ♩◒꜠▫♦╢™≡╣↕ ₉כꜞ♩◒꜠▫♦─

current directory⌐ ⇔╕∆⁹ ⅎ┌⁸ⱨ□▬ ₈ꜟhello.rb₉⅜♦▫꜠◒♩ꜞ₈כC:¥tmp¥ruby₉

⌐ ∆╢─⌂╠⁸ 
cd  ¥tmp¥ruby  

≤ ⇔╕∆24⁹ ─כꜞ♩◒꜠▫♦─ ⅜ ╦∫√╠⁸ ─╟℮⌐ ⇔╕∆⁹ 
ruby hello.rb  

fig_InstallingActiveRuby187_16.tif  

∕℮∆╣┌⁸ ─ ╙⌂↑╣┌₈Hello, World!₉⅜ ↕╣⁸∕℮≢⌂↑╣┌ ╠⅛─◄ꜝ

⅜≤⌂☺כ☿♇ⱷכ ╕∆⁹ ─ │ ⇔√ ─╙─≢∆⁹ 

fig_InstallingActiveRuby187_17.tif  

⁸│⌐☺כ☿♇ⱷכꜝ◄ ⅎ┌ ─╟℮⌂╙─⅜№╡╕∆⁹ 

Windows 95 98 Me─ MS-DOS ⱪ꜡fiⱪ♩  

◖ⱴfi♪╕√│ⱨ□▬ꜟ ⅜ ™╕∆.  

                                                      
24 Windows PowerShell─ ⁸ ╩כꜞ♩◒꜠▫♦─ ∆╢ │⁸ │₈Set-Location₉≢№∫≡⁸₈Set-Location 

C:¥tmp¥ruby₉≤ ∆╢─⅜ ≢∆⅜⁸ ⌐ ⅛╣≡™╢╟℮⌐₈cd₉╩ ∆╢↓≤╙≢⅝╕∆⁹ 
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Windows 2000 xp Vista 7─◖ⱴfi♪ ⱪ꜡fiⱪ♩  

' ủủủ' │⁸ ◖ⱴfi♪╕√│ ◖ⱴfi♪⁸ 

⌂ⱪ꜡◓ꜝⱶ╕√│Ᵽ♇♅ ⱨ□▬ꜟ≤⇔≡ ↕╣≡™╕∑╪⁹ 

₈ủủủ₉│ ⇔√◖ⱴfi♪─ ≢∆⁹  

Windows 7─Windows PowerShell  

 ' ủủủ' │⁸◖ⱴfi♪꜠♇♩⁸ ⁸ ⌂ⱪ꜡◓ꜝⱶ⁸╕√│☻◒ꜞⱪ♩ ⱨ□▬ꜟ≤⇔≡ ↕╣

╕∑╪⁹ ╩ ⇔⁸ ⇔≡ↄ∞↕™⁹ 

 : ỏỏỏ : ××× 

+ ủủủ <<<< 

₈ủủủ₉│ ⇔√◖ⱴfi♪─ ≢∆⁹  

fig_CommandNotFound_1.tif  

↓╣╠│⁸Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ╩ ╖ ∫≡ ∆╢√╘─♁ⱨ♩►▼▪╩ ┘ ∕℮

≤⇔√╠⁸∕─♁ⱨ♩►▼▪⅜ ⇔⌂⅛∫√↓≤╩ ⇔╕∆⁹∕─ ≤⇔≡│⁸ ⅎ┌

─╟℮⌂╙─⅜ →╠╣╕∆⁹ 

 ̧ ╕∞ Ruby─ SDK╩ ⇔≡™⌂™⁹ 

Ruby─ SDK─ ╩ ∫√⅜⁸ ⇔ↄ ⇔≡™⌂™ ⅎ┌⁸ PATH

─ ╩ ∫≡™⌂⅛∫√╡⁸ ╩ ∫√⅜ ⅜ ∫≡™√╡∆╢ ⁹ 

 ActiveScriptRuby ╩ ⇔≡™╢ │⁸ ─₈MS-DOS ⱪ꜡fiⱪ♩₉⁸

₈◖ⱴfi♪ ⱪ꜡fiⱪ♩₉╛₈Windows PowerShell₉≢│⌂ↄ⁸ActiveScriptRuby─▬

fi☻♩כꜝכ⌐╟∫≡ ↕╣√₈ruby console₉ ⱪ꜡◓ꜝⱶ─כꜙ♬ⱷ♩כ♃☻

ⅎ┌₈∆═≡─ⱪ꜡◓ꜝⱶ₉─ ⌐№╢₈Ruby 1.8₉ - ₈ruby console₉

╩ ⇔≡ↄ∞↕™⁹ 
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 ̧ ◖ⱴfi♪─ ╡╩ ⅎ≡™╢ ⅎ┌⁸₈ruby hello.rb₉─℮∟ ─ ₈ruby₉

⅜₈ryby₉≤⅛₈rubt₉⌂≥ ─╙─⌐⌂∫≡™╢ ⁹ 

│☺כ☿♇ⱷכꜝ◄ ⌐╙ ─╟℮⌂╙─⅜№╡╕∆⁹ 
ruby: No such file or directory --  hello.rb (LoadError)  

 ⱨ□▬ꜟ╕√│♦▫꜠◒♩ꜞכhello.rb⅜ ≈⅛╡╕∑╪⁹  

↓╣│⁸≤╡№ⅎ∏ Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ╩ ╖ ∫≡ ∆╢√╘─♁ⱨ♩►▼▪╩

┘ ∆↓≤⌐│ ⇔√╙──⁸Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ ↓↓≢│ⱨ□▬ꜟ₈hello.rb₉

─↓≤≢∆ ⅜ ≈⅛╠⌂⅛∫√↓≤╩ ⇔≡™╕∆⁹ ╒≥ ⇔√⁸Ruby≢ ⅛╣√ⱪ꜡

◓ꜝⱶ─ⱨ□▬ꜟ ⅜ ╦∏₈hello.rb₉⌐⌂∫≡™╢⅛ ⅎ┌⁸₈hello.rb.txt₉⌐⌂

∫≡™⌂™⅛⁹Windows─ⱷ⸗ ╩ ℮≤⁸ ⌐ⱨ□▬ꜟ ─ ⌐₈.txt₉╩ ↑╠╣╢↓

≤⅜№╡╕∆⁹↓─╟℮⌂↓≤╙№╡╕∆─≢⁸Windows◄◒☻ⱪ꜡כꜝכ≢│ ⱨ□

▬ꜟ ─℮∟Ⱨꜞ○♪₈.₉ ─ ╩ ↕∑╢↓≤╩⅔ ╘⇔╕∆ ⁸∕⇔≡⁸◖ⱴ

fi♪₈ruby hello.rb₉≢₈ruby₉─ ⅜₈hello.rb₉ ╒≥ ⇔√ⱪ꜡◓ꜝⱶ─ⱨ□▬ꜟ

≤ ∂ ≢№╢⅛╩ ∆╢ ⅜№╡╕∆⁹ 

─☺כ☿♇ⱷכꜝ◄ ─ ╩ ╡ →≡╖╕⇔╞℮⁹ 
hello.rb:1:in ̀ <main>': undefined method ̀ prunt' for main:Object (NoMethodError)  

 ⱷ♁♇♪ prunt│ ≢∆⁹  

↓╣│⁸≤╡№ⅎ∏ Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ╩ ╖ ∫≡ ∆╢√╘─♁ⱨ♩►▼▪╩

┘ ∆↓≤⌐│ ⇔√╙──⁸Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ ↓↓≢│ⱨ□▬ꜟ₈hello.rb₉

─↓≤≢∆ ─ ⌐ ™⅜№╢↓≤╩ ⇔≡™╕∆⁹↓↓≢│⁸ⱨ□▬ꜟ₈hello.rb₉─

─℮∟⁸₈print₉⅜₈prunt₉≤™℮ ∫√ ╡⌐⌂∫≡™╢√╘⌐ ⇔≡™╕∆⁹↓─

╩☺כ☿♇ⱷכꜝ◄⁸│ ⌐⇔≡⁸ ⇔™ ╡ ↓↓≢│₈print₉ ⌐ ⇔╕∆⁹ 

↕╠⌐ ╩☺כ☿♇ⱷכꜝ◄─ →╕∆⁹ 
hello.rb :1: invalid multibyte char (US - ASCII)  

 ◄fi◖כ♦▫fi◓ US-ASCII≤⇔≡│ ⌂ⱴꜟ♅Ᵽ▬♩ ≢∆⁹  

↓╣│⁸≤╡№ⅎ∏ Ruby≢ ⅛╣√ⱪ꜡◓ꜝⱶ╩ ╖ ∫≡ ∆╢√╘─♁ⱨ♩►▼▪╩

┘ ∆↓≤⌐│ ⇔√╙──⁸ⱴꜟ♅Ᵽ▬♩ Ν≤ ∫≡╙ ⅛╡≠╠™≤ ™╕∆

⅜⁸↓↓≢│ ─ ∞≤™℮↓≤⌐⇔╕⇔╞℮ ⅜ ╢═⅝≢│⌂™≤↓╤⌐

∫≡™╢↓≤╩ ⇔╕∆⁹↓╣│⁸ ⅎ┌ⱪ꜡◓ꜝⱶ ⱨ□▬ꜟ₈hello.rb₉ ─ ⅜

─╟℮⌐⁸ ⌂╢ ─ ╩ ⇔≡™╢≤ ⇔╕∆⁹ 
 Δ  Δ 

fig_HelloWorld_2.tif  



41 

 

⅜ ⌐⌂∫≡™╢  

 
print  "Hello,  World!"  

fig_HelloWorld_8.tif  

⅜ ⌐⌂∫≡™╢  

⌂╢ ─ │ ⅜ ⌐⌂∫≡™╢≤ ╢↓≤⅜№╡╕∆⁹ ⌂╢ ─

│╟ↄ ╢≤⁸ ─ ⅜ ⌂∫≡™╕∆⁹ 

₈print "Hello, World!"₉≤₈  Δ  Δ₉ 

fig_HelloWorld_3.tif  

─ 2≈─ │⁸ √∟ │≥∟╠≢╙₈print "Hello, World!"₉≤ ╘∕℮≢∆⅜⁸◖

fiⱧꜙכ♃כ│ ⌂╢ ≤ ⌂⇔╕∆ ╟╡ ⌐│⁸◖fiⱧꜙכ♃כ│ ─ ╩ ⌐∑

∏⁸ ♪כ◖ ⌐ ╡ ≡╠╣√ ─╖≢ ∂ ⅛≥℮⅛╩ ⇔╕∆⁹

╩ ⌐⇔≡ ⇔√₈print₉≤⁸ ╩ ⌐⇔≡ ⇔√₈ ₉│

™⌐ ⌂╢ ≢♪כ◖ ↕╣≡⅔╡⁸∕─√╘ ⌂╢ ≤⇔≡ ↕╣╢─≢∆ ⁹ 

Ν≤│ ∫≡╙⁸ ─ ≢ ∟™∟™╩♪כ◖ ∆╢─│№╕╡⌐ ╦⇔∆⅞

╢≢⇔╞℮⁹∕↓≢⁸ √∟│ ⁸ⱪ꜡◓ꜝⱵfi◓≢ ⌐ ≢⅝╢

⌂─⅛⁸ ⌂─⅛╩⁸ ─ ╛ ≢ ⇔╕∆⁹ 

╒≥─ ⅛╠╙ ⅛╢╟℮⌐⁸ ─ ⅜ ╟╡╙ ⅜

™ ⌐№╡╕∆⁹ ≢│⁸ │ ≤ ═≡ ⅜ 2

⌐⌂∫≡™╕∆⅜⁸ ─ │ⱨ◊fi♩⌐ ⇔╕∆⁹ ≢│ ⱨ◊fi♩─ ≈≢№╢₈MS 

◗◦♇◒₉╩ ⇔≡™╕∆⅜⁸ ↔≤⌐ ⌂╢ ╩≤╢ⱪ꜡ⱳכ◦ꜛ♫ꜟⱨ◊fi♩─ ≈

≢№╢₈MS P◗◦♇◒₉⌐ ⅎ≡╖╕⇔╞℮⁹Windows─ⱷ⸗ ≢│⁸ⱷ♬ꜙכⱣ₈─כ

(O)₉ќ₈ⱨ◊fi♩(F)é₉╩ ∆╢≤⁸ ─ ⅜ ⇔╕∆⁹ 
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fig_ChooseFontDialogBox_1.tif  

↓↓≢⁸₈ⱨ◊fi♩ ₉╩₈  ◗◦♇◒₉⅛╠₈  ◗◦♇◒₉⌐ ⇔╕∆⁹ 

fig_ChooseFontDialogBox_3.tif  

↓─ ≢Ⱳ♃fi₈OK₉╩◒ꜞ♇◒∆╢≤⁸₈MS P◗◦♇◒₉≤™℮ⱨ◊fi♩≢ⱪ꜡◓ꜝⱶ⅜

↕╣╢╟℮⌐⌂╡╕∆⁹ 

↓↓≢│ ─√╘⌐⁸ⱷ⸗ ⌐│ ─ 3≈─ ╩ ™≡⅔⅝╕∆⁹1 │

≢ ⇔√╙─⁸2 │ ─╖ ≢ │


