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ⱨꜝ◒♃ꜟⱦꜙכ▪  

 ⱨꜝ◒♃ꜟⱦꜙכ▪ ─ ╩ 1⌐ ∆⁹ 

 

 

1 ⱨꜝ◒♃ꜟⱦꜙכ▪  

 

↓─ⱪ꜡◓ꜝⱶ│ ─ ╩ ⇔√ⱨꜝ◒♃ꜟ≤ ⌂ ⌐╟╢ⱨꜝ

◒♃ꜟ─ ╩ ℮⁹ ─ │ ⌐ ( )1n nz f z c-= +─ ─ ⌂

⌐≈™≡⁸Mandelbrot ─╟℮⌐⁸ 0z ╩ ⇔≡c─ ⁸ ⁸ ╩

═╢ ≤⁸ Julia ─╟℮⌐c╩ ⇔≡ 0z ─ ⁸ ⁸ ╩ ═

╢ ╩ ∫≡™╢⁹ ≤ │ ─ ─ ╡≢ ∂╢↓≤⅜№╢─≢⁸╟ↄ

↕╣╢ ↑ ≢№╢ ─ⱪכꜟ─≢╕ ⌐╟╢ ↑─ ⌐⁸≥─ ⌐ ∆╢─

⅛⁸╕√│ ─ │™ↄ╠⅛⌐╟╢ ↑ ╙ ⅎ≡№╢⁹╕√⁸ ↑⌐ ™╢

─ │ ╘ ⇔≡№╢ Ɽ♃כfi⌐╟∫≡ ≢⅝╢⁹ ⁸ ⁸ ╩ ↑≡

⇔√™ │⁸∕╣∙╣ ─₈Autumn ₉⁸ ─₈Spring₉⁸ ─₈Aqua₉⌂≥

─ Ɽ♃כfi╩ ┬≤≥─ ⅜≥╪⌂ ╩ ∫≡™╢─⅛╩│∫⅝╡ ╢↓≤⅜≢⅝

╢⁹↓╣╠─ Ɽ♃כfi─◘fiⱪꜟ│⁸ⱷ♬ꜙכ Ⱬꜟⱪ Ɽ♃כfi ╩ ∆╣┌

↕╣╢⁹ 

 ─ ⌐│⁸ ⁸ ⁸ ⅛╠ ─ ⌐╟∫

≡ⱨꜝ◒♃ꜟ╩ ↄ ⅜№╢⁹ │ Logo─♃כ♩ꜟ◓ꜝⱨ▫♇◒☻⌐ √ ─

ⱨꜝ◒♃ꜟ ⌐╟∫≡ ↕╣╢⁹∕─ ⌂ │₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢

↓≤⌐╟╡ ↕╣╢⁹ ─ │⁸ⱨꜝ◒♃ꜟ─ ≤ Ɽ♃כfi≢ ↕╣╢⁹ 
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1.1 ⌐╟╢ⱨꜝ◒♃ꜟ 

─ ╩ ⇔√ⱨꜝ◒♃ꜟ≢│⁸Mandelbrot ≤ Julia ─ ⌐ ₁─

ⱪ꜡◓ꜝⱶ⌐│ ─ ⅜ ╕╣≡™╢⁹ 

1

k

n nz z c-= +   Mandelbrot , Julia  

( )1 11 k

n n nz cz z- -= -  

( )1 11 1/ k

n n nz cz z- -= -  

( )1 1 1/ (1 )k

n n n nz z c z cz- - -= - -  

( ) ( )( )
2

n n 1 n 1z Re z i Im z c- -= - +    (Burning Ship Fractal) 

↓↓⌐⁸ 1,2,k= , 
izÍC , ( )1, 2,i = , cÍC≢№╢⁹╕√⁸ ⌐≈™≡│⁸

Mandelbrot ─╟℮⌐⁸ 0z ╩ ⇔≡c─ ⁸ ⁸ ╩ ═╢ ≤⁸

Julia ─╟℮⌐c╩ ⇔≡ 0z ─ ⁸ ⁸ ╩ ═╢ ⅜ ╕╣

≡™╢⁹ 

↓╣╠╩ ⌐ ↄ ⁸ ⇔↕╩ ∆╢√╘⌐⁸ ⅎ┌ 1 0.00001,  1000n n nz z z-- ─╟

℮⌐ ≤ ─ ╩ ╘⁸↓╣⌐ ⇔√n─ ╩ ™≡ ↑∆╢⁹ ╡ ⇔ n─

│⁸₈ ₉♥◐☻♩Ⱳ♇◒☻⌐ ∆╢⁹↓╣╩ ⅎ╢ │ ╙ ╙∑∏⁸

∆╢ ≤ ∆╢⅜⁸↓╣⌐╙ ╡ ⇔─ ⌂ ─ ⌐ ≢ ≠

ↄ⅛╩ ∆╢↓≤⌐╟∫≡ ╩ ∆╢⁹ ─ │⁸₈ ₉⁸₈ ₉⁸₈ ₉

◖fiⱲⱲ♇◒☻╩ ∫≡ ─ ─ ╖ ╦∑⅛╠ ┬⁹ ╡ ⇔ ⌐≈™≡│⁸ ─

↕≤ ⇔↕╩ ↕∑√ ╩ ∫≡™╢⅜⁸ ⌐ ⅜⅛⅛╢ │⁸ ╩ 1000

⅛╠ 100 ⌐ ╠⇔≡╟™ ╙№╢⁹ 

↓─ ⌐ ≤ ⌐≈™≡│⁸╙℮ ≈ ↑─ ⅜№╢⁹ ⌐≈™≡│

⅜ №╢ ⁸≥∟╠─ ⌐ ∆╢⅛⁸ ⌐≈™≡│ ⅜™ↄ≈⅛≤™

℮↓≤⌐╟╢ ↑≢№╢⁹↓╣│⁸₈ ₉⁸₈ ₉◖fiⱲⱲ♇◒☻─ ⌐№╢₈

₉♅▼♇◒Ⱳ♇◒☻╩♅▼♇◒∆╢↓≤≢ ↕╣╢⁹ 

 2.1─ⱷ♬ꜙכ ≢│⁸╕∏ ─ ╩ ∆╢⁹ ─ ─ ⌐⁸ ≢

⇔√ Mandelbrot ⌂ ≢№╣┌₈M ₉⁸ Julia ⌂ ≢№╣┌₈J

₉⌐⌂∫≡™╢⁹∕─ ⌂╙─╙№╢⁹↓╣╠─ ─ ╩∆╢≤ n─ ⁸

⁸ ─ ⌂≥ ⌂ ─ ⅜ ╦╣╢─≢⁸∕─╕╕₈ ₉Ⱳ♃fi╩◒ꜞ

♇◒⇔≡╙◘fiⱪꜟ ⅜ ╠╣╢⁹↓╣ ─כ◙כꜚ│ ≤⌂╢⁹ 

₈ ₉Ⱳ♃fi≢ ↕╣√ ─ ╩ ⇔√™ │⁸ ≢ⱴ►☻╩♪ꜝ♇

◓∆╢≤⁸ ⅜ ™ ≢ ↕╣⁸∕─╕╕₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤

⅜ ↕╣⁸∕─ ⅜ ─ ⌐⁸ⱷ♬ꜙכ ─♥◐☻♩Ⱳ♇◒☻⌐╙

↕╣╢⁹₈ ₉♅▼♇◒Ⱳ♇◒☻⌐♅▼♇◒⅜⌂™ ⁸ ╩ ⇔≡™⌂™

≤⅝⌐│♦ⱨ◊ꜟ♩─ ⌐⌂╢⅜⁸₈ ₉│♅▼♇◒⇔≡⅔ↄ ⅜ ╡ ™⁹

≤ ─ ╩♦ⱨ◊ꜟ♩⌐ ∆ ⌐│₈Reset₉Ⱳ♃fi╩◒ꜞ♇◒∆╢⁹ 
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 ╙ ∆╢≤™ↄ≈⅛ ─ ─ ╩ √ↄ⌂╢↓≤⅜№╢⁹∕─ ⌐│⁸₈<<₉⁸

₈>>₉Ⱳ♃fi≢ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 ≤⇔≡ ╩ ⇔≡™∫√ Mandelbrot ─ ╩ 1.2a⁸ 1.2b⁸ 1.2c⁸ 1.2d

⌐ ∆⁹ 

 

     

1.1a Mandelbrot                             1.1b  

     

                 1.1c                              1.1d  

 

 ⌐ ─ ⌐╟╢ ╡ ↑─ ╩ ∆⁹ 2.1.2│Mandelbrot ≢⁸ ⁸1 ⁸

2 ⌐℮╟─ההה⁸ ╡ ↑√ ≢№╢⁹ 2 ╛ ─ ™ 3

─ ⅜ ╦∫≡™╢↓≤⅜ ╢⁹16 │∆═≡ ⌐∆╢╟℮⌐ ⇔≡™╢⁹ 

 ⁸ Julia ─ │⁸ ⅎ┌ 0.3 0.3c i= + ⌂≥─╟℮⌐⁸ ─ ╩ 1.2 ─

Mandelbrot ─ ─ ⌐ ⅎ≡ ↄ↓≤⅜ ™⅜⁸↓↓≢│ ≤⌂

╢∕─ ─ ─ 1c=-⌐ ∫≡ 1.3╩ ™≡╖╢⁹↓╣│ ─ ╩

↑∆╢ ≢ ⇔√⅜⁸ ⅜ ≢№╢↓≤⅛╠⁸ │ ≤⌂∫≡™

╢⁹ 
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ה 1.2 ≢ ↑⇔√ Mandelbrot    1.3 ─ ╩ ™√ Julia

 

 

1.4│ J ( )1/nz c z z= - , 0.2 0.5c i= +  ─ ─ ─ ─

∆╢ ⌐╟∫≡ ╡ ↑√ ≢№╢⁹↓─ ⅜

≢⁸ ─ ⅜ ∆╢ ≈─ ⅜ №╢↓≤⅜ ╢⁹ ─

≢│ ⅎ⌂™≤ ℮⅜⁸ ─ ⌐ ─ ⅜ ∆╢⁹ ⅝ ⇔≡ ∆╢≤

1.5─╟℮⌐⌂╢⁹↓╣╠│ 1.4─ ⌂ ─ ⌐ ⇔≡™╢↓≤⅜ ╢⁹↓─

╙ⱨꜝ◒♃ꜟ─ⱷ♬ꜙכ⌐ ╕╣≡™╢⁹ 

 

     

1.4 ─ ⌐╟╢ ↑               1.5 ─  

 

↓╣╠─ ≢⁸ ₁─ⱪ꜡◓ꜝⱶ⌐ ╕╣╢ ≤∕─◘fiⱪꜟ╩ ⌐ ∆⁹

1.6│ M ≢⁸ ( )3

1 11n n nz cz z- -= - , 0 0.63z = ─ ≤∕╣ ─ ╡ ↑⁸ 1.7

│ M ≢⁸ ( )2

1 11n n nz cz z-- -= - , 0z i=─ ⌐╟╢ ╡ ↑≢№╢⁹ 
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1.6 ◘fiⱪꜟ 1                          1.7 ◘fiⱪꜟ 2 

 

1.8│ M ≢⁸ ( )( )1 1 1/ 1n n n nz z z c cz- - -= - - , 0 0.1z i= ─ 3 ⌐╟╢ ╡ ↑⁸

1.9│ Julia ≢⁸
2

1n nz z c-= +, 0.3 0.3c i= + ─ ≤ ─ ⌐╟╢ ╡ ↑≢№

╢⁹↓↓⌐ c│c─ ≢№╢⁹ 

 

 

1.8 ◘fiⱪꜟ 3                      1.9 ◘fiⱪꜟ 4 

 

1.10│J ≢⁸ ( )3

1 11n n nz cz z- -= - , c 1.2 0.1i= +  ─ ≤ ─ ⌐╟╢ ╡ ↑≢⁸

1.11│ J ≢⁸ ( )( )2

1 1 1/ 1n n n nz z z c cz- - -= - - , 0 1.1 2.1z i= + ─ 2≈─ ⌐╟╢ ╡

↑≢№╢⁹ 
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1.10 ◘fiⱪꜟ 5                          1.11 ◘fiⱪꜟ 6 

 

2.2 ⌐╟╢ⱨꜝ◒♃ꜟ 

 ⌐╟╢ⱨꜝ◒♃ꜟ ─ │ⱪ꜡◓ꜝⱵfi◓─ ≤⇔≡ ↄ─ⱪ꜡◓ꜝⱴ⅜

∆╢⁹⇔⅛⇔Windows ≢│ⱪ꜡◓ꜝⱶ ─◓ꜝⱨ▫♇◒─ ™⌐ ─

╩ ≤∆╢─≢⁸ ↄ─ ⅜ ⌐⁸≤™℮╦↑⌐│ ⅛⌂™⁹∕↓≢ ₁│↓╣╠─

⌐ ╦↕╣╢↓≤⌂ↄ⁸ ∞↑╩ ⌐ ╣≡ⱨꜝ◒♃ꜟ ⅜ ╣╢ ⌂ⱴ◒

꜡ ╩ ⇔√⁹↓╣╩ ™╢↓≤≢⁸ ─ ╙⌂ↄ ─ⱨꜝ◒♃ꜟ ╩ ∆╢

↓≤⅜≢⅝╢⁹╕√⁸↓─ │⅛⌂╡─ ≢ ─ⱨꜝ◒♃ꜟ⌐ ≢⅝╢─≢⁸

─ ≤ ╦∑≡ ╪≢╙╠™√™⁹ 

 ╕∏ ⌂ ╩ ∆⁹ 1─ⱷ♬ꜙ₉╠⅛♩☻◐♥₈≢כꜝ ☺○Ⱳ♃fi╩♅▼♇◒⇔⁸₈♥

◐☻♩◄♦▫♃₉Ⱳ♃fi╩◒ꜞ♇◒∆╢⁹♥◐☻♩◄♦▫♃⅜ ⅛╣╢⅜⁸↓─ ⌐ⱪ꜡◓

ꜝⱶ╩ ⅝ ╖⁸ ⇔√╠₈♥◐☻♩ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡⁸ⱪ꜡◓ꜝⱶ╩◓ꜞ♇

♪┼◖Ⱨכ⇔ ∆╢─⅜╟™⁹◓ꜞ♇♪⅛╠♥◐☻♩┼ⱪ꜡◓ꜝⱶ╩ ⅝ ∆─│⁸₈♥

◐☻♩ ₉Ⱳ♃fi╩ ∆╢⁹ 

 ⱪ꜡◓ꜝⱶ│ ⌐ LOGO ⱨ▫♇◒☻─╟℮⌐⌂∫≡⅔╡⁸ꜝ◓ꜟ♩כ♃─  (0,0) 

⅛╠  (1,0) ┼ ⁹╢∆♩כ♃☻≡↑ │◖ⱴfi♪≤Ɽꜝⱷ⁸⅜╢™≡∫⌂╠⅛♃כ

Ɽꜝⱷכ♃⅜⌂™ ╙№╢⁹Ɽꜝⱷכ♃⌐│ ╙ ⅎ╢⁹ⱪ꜡◓ꜝⱶ─◘fiⱪꜟ╩

2.1⌐ ∆⁹ 

         

2.1a ◘fiⱪꜟ         2.1b 1           2.1c 12 

 

turn 45  

frac 1/2^0.5  

turn - 90 

frac 1/2^0.5  
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─ turn 45 │ ╡≢ 45°⁸frac 1/2^0.5 │☻◔1ꜟכ/ 2  ─ ╩

─ ≢ ╡ ↑╢↓≤╩ ∆╢⁹ⱷ♬ꜙ₈⌐כ ₉♥◐☻♩Ⱳ♇◒☻⅜№╢⅜⁸

↓╣╩ 90°⌐∆╢≤⁸ ⅝⌐ ⅜ ╕╡⁸ 2.1b≤ 2.1c⅜ ╡⌐ 90°

⇔√ ≤⌂╢⁹ 

 ─ │ ⌂◖♇ⱱ ≢№╢⁹ 2.2⌐ⱪ꜡◓ꜝⱶ≤ ◘fiⱪꜟ╩ ∆⁹ 

 

         

2.2a ◘fiⱪꜟ       2.2b 1           2.2c 7 

 

 ↓╣│ ─ ⅜⌂™≢№╤℮⁹ ∂╟℮⌂ ⅜ ™√─≢⁸ │ ⅜№╢ ─

≢№╢⁹ 

 

         

2.3a ◘fiⱪꜟ       2.3b 1           2.3c 9 

 

goto 0.3│ ≢ꜟכ◔☻─0.3 ╩ ↄ ≢№╢⁹ ─ separate │↓─ ─ꜟ♩כ♃─

≤ ⅝╩ ∆╢ ≢№╢⁹ ∆╢ ⌐╟ↄ ╦╣╢─≢ separate ⌐⇔√⁹5

⌐№╢ return │⁸ ─ separate ≢ ⇔√ ⌐ ∆ ≢№╢⁹ ⌂⅜╠ │

separate  return ─Ⱡ☻♩ ⌐│ ⇔≡™⌂™⁹ 

 │⁸ ╩ ™√◘fiⱪꜟ≢№╢⁹ 

 

         

2.4a ◘fiⱪꜟ       2.4b 1          2.4c 10 

 

cfix  

polygon4 1 

turn 20  

fracp 0.7  

go 0.3  

separate 

turn 45  

frac 0.6  

return  

turn - 45 

frac 0.6  

fr ac 1/3  

turn 60  

frac 1/3  

turn - 120 

frac 1/3  

turn 60  

frac 1/3  
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cfix │ ─ ⌐ ─ ╩ ⌐∆╢↓≤╩ ∆╢⁹↓╣⅜⌂↑╣┌ ⅜ ≢№

╢⁹ ─ polygon4 1 │☻◔כꜟ 1 ─ ↕⅜ 1 ─ ╩ ∆╢ ≢№╢⁹

⅜ ╦∫√ │ꜟ♩כ♃≢ ─ ⅛╠⁸∕─ ─ꜟ♩כ♃─ ⅝⌐ ꜟכ◔☻─

∞↑ ╪≢™╢⁹ ─ fracp 0.7 │ ─ frac 0.7 ≤│ ⌂╢⁹frac ─ │ 1─

⌐╙ 2≈─ ⅜ ⅛╣≡⇔╕℮⁹fracp │↓╣╩ ╘╢√╘─ⱨꜝ◒♃ꜟ─ ─

╟℮⌂╙─≢№╢⁹ⱨꜝ◒♃ꜟ│ ↄ⅜⁸ ─ ⅛╠ ∆╢ ≢№╢⁹∟⌂╖⌐ Ɽ

╩fi│₈Aqua₉כ♃ ⇔≡™╢⁹ 

 ─ │ 3 ≢ ↕╣╢╟ↄ ╠╣√◦▼ꜟⱧfi☻◐⁹╢№≢♩♇◔☻ꜗ◑─כ 

 

         

2.5a ◘fiⱪꜟ       2.5b 1           2.5c 6 

 

↓↓≢│ fract3 0.5 ⅜№╢⅜⁸↓╣│ 3 ╙ ™≡ⱨꜝ◒♃ꜟ╙ ╡ ↑╢≤™℮ ≢

№╢⁹↓─╟℮⌂ ╩ ∆╢≤⁸ 1 ≢ 3 ⅜ ≈⌐⌂╡⁸∕╣⌐ ╦∑≡

≢ 3 ⅜ ⅎ╢⁹╕√ jump 0.5 │ ╩ ╩ꜟ♩כ♃⌐∏⅛ ┌∆ ≢№╢⁹ 

 1 ≢ 3 ╩ ≈⌐⇔√™ │⁸ ⇔ ↄ⌂╢⅜⁸ 2.6 ─╟℮⌂ⱪ꜡◓ꜝⱶ⌐

∆╢⁹4 ─ separate │⌂ↄ≡╙╟™⁹ 

 

         

2.6a ◘fiⱪꜟ       2.6b 1           2.6c 6 

 

2.7│ ╩ ∫√◘fiⱪꜟ≢№╢⁹cfract 1/3 │ 1/3─ ╩ ™≡⁸ⱨꜝ◒♃ꜟ╩

╡ ↑╢ ≢№╢⁹↓─ │ ≤⌂╢⁹cfix │ ─ ╩ ⌐∆╢↓≤╩

∆╢⁹ⱪ꜡◓ꜝⱶ│ ⅛╠ ⇔≡™╢⁹ 

 

separate 

polygon3 1 

return  

separate 

fracp 0.5  

fracp 0.5  

return  

turn 60  

jump 0.5  

turn - 60 

fracp 0.5  

separate  

fract3 0.5  

fract3 0.5  

return  

turn 60  

jump 0.5  

turn - 60 

fract3 0.5  
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2.7a ◘fiⱪꜟ       2.7b 1           2.7c 4 

 

 2.8│ ⌐ ╩ ∫√ ≢№╢⁹ 

 

 

         

2.8a ◘fiⱪꜟ          2.8b 1           2.8c 8 

 

─ drep │ ─ ╩ ─ ⌐∆╢ ≢№╢⁹↓╣⅜⌂↑╣┌ │

1 ─ ↕≤⌂╢⁹ ─ │ Ɽ♃כfi≤ ─ ⌐╟∫≡ ⌐ ╕╢⅜⁸ ≢

∆╢↓≤╙≢⅝╢⁹color │ ─ ─ ╩ ∆╢⁹↓↓≢│ ─

≢⁸Ɽꜝⱷכ♃─ ⌐ rnd ╩ ∫≡™╢⁹ 

 ™ↄ≈⅛◘fiⱪꜟ╩ ⇔√⅜⁸ⱴ◒꜡─ ⌂╕≤╘╩ 2.1⌐ ∆⁹ 

2.1 ⱨꜝ◒♃ꜟⱦꜙכ▪ ─  

CFIX              ─ ╩ ⌐ ⅔ ╘ ₒ ₓ 

DREP              ─ ╩ ─ ⌐ ₒ  x

CONNECT  [ ] ⱨꜝ◒♃ꜟ ╩ ─ ≢≈⌂← ₒ  x

 

FRACP         ╩⇔⌂™  

FRACT3        ⌐ ╩ ∆╢  

POLYGON3      ─  

TRIANGLE    ─  

drep  

cfix  

separate  

color int(16*rnd)  

circle 1  

return  

color 14  

pentagon 1 

return  

fracp 0.81  

cfix  

separate  

cfract 1/3  

return  

jump 1/3  

cfract 1/3  

return  

turn 60  

jump 1/3  

cfract 1/3  

return  

Ν 
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FRACT4        ⌐ ╩ ∆╢  

POLYGON4      ─╩  

SQUARE        ─╩  

FRACT5        ⌐ ╩ ∆╢  

POLYGON5      ─  

PENTAGON      ─  

FRACT6        ⌐ ╩ ∆╢  

POLYGON6      ─  

HEXAGON       ─  

CFRACT        ⌐ ╩ ∆╢  

CIRCLE        ─  

FRAC          ─ ∞↑ ─  

FRACT         ⌐ ╩ ∆╢  

FRACC             ⌂ ┼ ∆╢  

GO         ⌐ /GOT  

GOF         ─ ∞↑─  

GOC               ⌂ ┼ ∆╢  

TURN          ─ [ ]  

REVERSE           ⇔ 

SEPARATE          ─ ה ─ Ⱡ☻♩ │╕∞

 

RETURN            ┼─ ─ ╡ 

RESET             ה ─  

 

─ ⁸ │ ─ ↕≢ ∆⁹ 

   DREP⅜№╢≤⅝│ ─  

─ ⁸ │ ≢ ∆⁹ 
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ⱨꜝ◒♃ꜟⱦꜙכ▪  

 ┼─ⱨꜝ◒♃ꜟ─ │⁸ ⌐╟╢ ─ ≤ ⌐╟╢ ─

≢ ╦╣╢⁹ 1⌐ⱨꜝ◒♃ꜟⱦꜙכ▪ ─ⱷ♬ꜙכ ╩ ∆⁹ 

 

 

1 ⱨꜝ◒♃ꜟⱦꜙכ▪ ⱷ♬ꜙכ 

 

↓↓≢│ ⌐╟╢ ≤ ╩ ⌐ ∆╢⁹ 

 

2.1 ⌐╟╢  

 ─ r ─ │ ─ ≢ ↕╣╢⁹ 

 
111 12 1

121 22 2

n n

n n

x xa a b

y ya a b

a a a

a a a

-

-

å õ å õå õ å õ
= +æ ö æ öæ ö æ ö

ç ÷ ç ÷ç ÷ ç ÷
   ( )1,2, ,ra=  

↓╣│ ⌐⅔↑╢ ─ ≤ ≢№╡⁸ ↄ⅛╠∕─ ⅜ ═╠╣≡⅝√⁹ 

 
Ŭ

1 1n n nz a z b z ca a

- -= + +   ( )1,2, ,ra=  

↓↓⌐ 

 n n nz x iy= + ,  
1 1 1n n nz x iy- - -= + ,  

1 1 1n n nz x iy- - -= + , 

 ( ) ( )11 22 21 12/ 2 / 2a a a i a aa a a a a= + + - ,  ( ) ( )11 22 12 21/ 2 / 2b a a i a aa a a a a= - + + , 

 1 2c b iba a a= + . 

 ↓╣╩ ⌐ ∆╢≤⁸ │ ─╟℮⌐ ↕╣╢⁹ 

 

Ŭ

11 12 13 1 1

Ŭ Ŭ Ŭ

21 22 23 1 2

Ŭ Ŭ

31 32 33 1 3

n n

n n

n n

x a a a x b

y a a a y b

z a a a z b

a a a

a

a a

-

-

-

å õ å õå õ å õ
æ ö æ öæ ö æ ö
= +æ ö æ öæ ö æ ö

æ ö æ öæ ö æ ö
ç ÷ ç ÷ç ÷ ç ÷

  ( )1,2, ,ra=  

↓─ r ─ ⅛╠⁸ ⌐ ≈ ╪≢ ╩ ⇔⁸∕╣╩ ╡ ⇔≡ ╩ ∫

≡ ↄ⁹ 

 ⌐ ╩ ⇔⌂⅜╠ ╩ ≡ ↓℮⁹ 1.1 ⌐ ⌐ ⌂ C ♃כ♦─
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≤ ╩ ∆⁹ │ 10000 ╩ ∫√╙─≢№╢⁹ │ fiכꜞ◒☻

⅜ z ─ ⁸ ⅜ x ─ ≢№╢⁹ 

     

1.1a C   1.1b                            ♃כ♦

 

⁸1│≢♃כ♦ ⌐ ≤⇔≡ 0z  ─ ⁸1 ⌐ ╩ ∆╢ ⁸2 2

⅜ ─ ─ ≢№╢⁹ ⌐⇔≡⁸◖♇ⱱ ─ ╩ 1.2⌐ ∆⁹ 

     

1.2a ◖♇ⱱ   1.2b                        ♃כ♦

 

⌐♃כ♦│≢1.2 ╩ ™≡™╢⁹ ≈│ 2 ─ ≢№∫√⅜⁸ 1.3⌐ 3

─ ╩ ∆⁹ 

 

  

1.3a 3   1.3b                  ♃כ♦♩♇◔☻ꜗ◑

 

↓╣╠─ ⌐╙ ⌂≥≢ ↕╣≡™╢ ╩ 1.4⁸ 1.5⌐№→≡⅔↓℮⁹ 

 



ⱨꜝ◒♃ꜟⱦꜙכ▪ ה  

13 

 

   

1.4a ─╟℮⌂ⱨꜝ◒♃ꜟ                      1.4b  

 

   

1.5a ─╟℮⌂ⱨꜝ◒♃ꜟ                      1.5b  

 

2.2  

 │ⱨꜝ◒♃ꜟⱦꜙכ▪ ─≤↓╤≢╙ ═√⅜⁸2 │ꜟ♩כ♃≢

╩ ∆╢─≢ ⌐ ⅝╩ ⅎ╢≤⅝ turn ╩ ™╢⅜⁸3 ─ꜟ♩כ♃│≢

│ y ─ ⌐ ⱬ◒♩ꜟ╩ ⅎ⁸↓─ ⅝╩ rotate ≢ ∆╢⁹

↓↓≢ ─≤⅝≤ ⌐ fiכꜞ◒☻ ⅜ z ─ ⁸ ⅜

x ─ ≢№╢⁹⇔⅛⇔ ⅎ⌐ↄ™ ╩ꜟ♩כ♃⁸│ 90°└⌡╡⁸ ╩ z

⌐ ↑⁸ ⱬ◒♩ꜟ─ ─ꜟ♩כ♃╩ ≤ ⅎ⁸ ⌐ꜟ♩כ♃│ ∫√

╩▬ⱷ⁸≢╣↓⁹™╟┌╣∆☺כrotate ─ꜟ♩כ♃│ ⌡∂ ⁸turn │

┼─ ⅝ ⅎ≤⌂╢⁹ ↓─ ⅎ ⌐ ≠™≡ ∆╢⁹ 

↓─ ╩ ™√ 3 ⱨꜝ◒♃ꜟ─ ╩ 2.1⌐ ∆⁹ 
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2.1a ◘fiⱪꜟ           2.1b 1                     2.1c 6 

≢ │ x 0⅛╠ 1┼ ─ꜟ♩כ♃⁸≢ ⌐ √╢ ⱬ◒♩

ꜟ│⁸y ─ ≢№╢⁹ │ x-z ╩ꜟ♩כ♃⁸≢ ⅛╠ ≡™╢ ⌐⌂╢⁹

go 0.4 │ 0.4∞↑ ╪≢ ╩ ↄ ≢№╢⁹separate │∕─ ╩ ∆╢⁹turn -30

≢ 30° ╩ ⅝⁸frac 0.6 ≢⁸0.6 ⌐ ⇔√ⱨꜝ◒♃ꜟ╩ ╡ ↑╢⁹return ≢

⇔√ ⌐ ╡⁸rotate 60 ≢ 60° ⌡∂─ ⌐ ⁸turn 30 ≢ 30° ╩ ™≡⁸0.6

⌐ ⇔√ⱨꜝ◒♃ꜟ╩ ╡ ↑╢⁸ ₁≢№╢⁹ 

 ⌐ 2.2⌐ⱨꜝ◒♃ꜟ╩ ╡ ↑╢ ⌐ ╩ ⇔⌂™ fracp ╩ ™√ ╩ ∆⁹ 

 

          

2.2a ◘fiⱪꜟ            2.2b 1                     2.2c 8 

 

─◘fiⱪꜟ│ ⅛╠∞≤ ⌐ↄ™─≢⁸ ⇔ ↑≡ ⇔≡№╢⁹ ⌐ rotate 90

∆╢↓≤⌐╟∫≡⁸ ─ ⅜ x-y ⌐⌂╡⁸ ╩ ™≡™╢⁹ ╕≢ ∫√

╠⁸ ─ ─ ⌐☺ꜗfiⱪ⇔⁸90° ↑≡ 0.25☺ꜗfiⱪ∆╢⁹ ⌐ ⇔≡ 45° ↑≡

0.7071 ─ⱨꜝ◒♃ꜟ╩ ∑∏⌐ ╡ ↑╢⁹ 

 ⌐ⱴ◒꜡│ ↑⌂™⅜⁸™ↄ≈⅛─ ╩ ⇔≡⅔ↄ⁹ │™∏╣╙ 5 ≢№╢⁹

separate 

rotate 90  

go 1 

turn 90  

go 1 

turn 90  

go 1 

turn 90  

go 1 

return  

jump 0.5  

turn -90 

jump 0.25  

turn 90  

rotate 90  

turn 45  

rotate -90 

fracp 0.7071  

go 0.4  

separate  

turn - 30 

frac 0.6  

return  

rotate 60  

turn 30  

frac 0.6  

return  

rotate - 60 

turn 30  

frac 0.6  

return  
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2.3│ 1.3≢ ™√◑ꜗ☻◔♇♩╩ ≢ ™√╙─≢№╢⁹ ─ │ ⌐

⌂∫≡™╢⁹ 2.4│ⱨꜝ◒♃ꜟ ╩≈⌂ↄ connect ╩ ⇔√ⱥꜟⱬꜟ♩ ≢№

╢⁹ 2.5│ ∂ⱨꜝ◒♃ꜟ╩ ⌐ ∆╢√╘⌐ ╠╣√ copy ╩ ∫√♅ꜞ

─╟℮⌂ ≢№╢⁹ 

 

 

2.3 ◑ꜗ☻◔♇♩         2.4 ⱥꜟⱬꜟ♩              2.5 ♅ꜞ 

 

↓╣╠─ⱴ◒꜡│ⱱכⱶⱭכ☺ ─ Sample.zip ─ⱨꜝ◒♃ꜟ 3D .txt ⌐ ╕╣

≡™╢⁹ 

 ™ↄ≈⅛◘fiⱪꜟ╩ ⇔√⅜⁸ⱴ◒꜡─ ⌂╕≤╘╩ 2.1⌐ ∆⁹ 

 

2.1 ⱨꜝ◒♃ꜟⱦꜙכ▪ ─  

CONNECT          ⱨꜝ◒♃ꜟ ╩ ≢≈⌂← ₒ  x ⱥꜟⱬ

ꜟ♩  

 

FRAC         ─ ∞↑ ─ /FRACF  

FRACP        ╩⇔⌂™  

FRACT        ⌐ ∆╢  

GO           ⌐ /GOT  

GOF          ─ ∞↑─  

TURN         ─ [ ]  

ROTATE       ─ [ ](/ROUND) 

FRACC            ⌂ ┼ ∆╢  

GOC              ⌂ ┼ ∆╢  

SEPARATE         ─ ה ─ Ⱡ☻♩ │╕∞  

RETURN           ┼─ ─ ╡ 

RESET            ה ─  

START            ה ה ─  

COPY         ∂ⱨꜝ◒♃ꜟ─ 2≈  
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₁─ⱨꜝ◒♃ꜟⱦꜙ⁸│≢▪כ │ ─ⱦ♇♩ⱴ♇ⱪ ≤⇔≡⁸ │ ⱦ

╩▪כꜙ ™√ ≡⇔≥♃כ♦ ⇔√⁹ ≢│ ⅝╩ ∆╢√╘⌐⁸

10000 ╕≢⅜ ╕⇔™⁹ 

ⱨꜝ◒♃ꜟⱦꜙכ▪ ─ⱴ◒꜡⌐ ═⁸ⱨꜝ◒♃ꜟⱦꜙכ▪ ─ⱴ◒꜡│ ≢№╢⁹

╙ ╩ ╘√╙─≢⁸ ─ ╙⌂™⁹∕─√╘ ≈⌐╙ 10 ↄ─ ⅜

≢№╢⁹ ₁│⁸ ⌂ ╩ ⌐ ⅎ√™≤ ⅎ╢⅜⁸ ⌐│∕─

⅜♃כ♦─ ≤⌂╡⁸ ─ ⅜ ╕∫≡™⌂™⁹↓╣│ ─ ≢№╢⁹ 

₁─ⱪ꜡◓ꜝⱶ│ⱨꜝ◒♃ꜟ▪כ♩╩ ∆╢╟℮⌂╙─≢│⌂ↄ⁸ ⌐ ╩ ┬

ⅎ╝╣⧵⁹╢№≢ꜟכ♠─╘√ ╢ │⁸ ⌂ ≢№╡⁸∕╣╠╩ ╖ ╦∑

≡ ∆╢↓≤╛ ⌂ ╩ ⅎ╢↓≤│ ≥ ⅎ≡™⌂™⁹√∞⁸ ─ⱨꜝ◒♃ꜟ

⌐≈™≡│₈Copy ₉ ╩ ⅎ≡⁸ ⅝↕╩ ⅎ√ ∂ⱨꜝ◒♃ꜟ╩ ╖ ╦∑╢↓

≤⅜≢⅝╢╟℮⌐⇔≡™╢⁹ 
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◌○☻ⱦꜙכ▪  

 ⱨꜝ◒♃ꜟ≤ ─ ™◌○☻─ ╩ ╢√╘─ⱪ꜡◓ꜝⱶ⅜◌○☻ⱦꜙ⁹╢№≢▪כ

ⱨ□▬ꜟ ה ꜟ♃◒ꜝⱨה☻○◌ ◌○☻ⱦꜙכ▪ ╩ ⇔≡ ↕

╣╢◌○☻ⱦꜙכ▪─ ╩ 1⌐ ∆⁹ 

 

 

1 ◌○☻ⱦꜙכ▪  

 

♠fi꜠כ꜡⁸│☻○◌╢⅝≢ 3D כꜝ☻꜠⁸ 3D ⁸◄ⱡfi 2D ⁸◓

ꜝⱵהכ◐☻►⸗ 2D ⁸꜡☺☻♥▫♇◒ 1D ≢№╢⁹ ↓╣╠─ ≤∕

─ ⌂≥╩ ∆╢⁹↓╣╠─ ≢⁸ ⅎ╢Ⱳ♃fi≤ ⅎ⌂™Ⱳ♃fi⅜№╢─≢ ⇔

≡╙╠™√™⁹ 

 

♠fi꜠כ꜡ 3  

♠fi꜠כ꜡  │⁸ ─ ⅛╠ ↕╣√ ≢⁸∕─ ⌂ │ ╩

∆◌○☻≤⇔≡ ╠╣≡™╢⁹∕╣│ ─ ≢ ⅎ╠╣╢⁹ 

( )x a x y¡=- - 

y xz bx y=- + -¡  

z xy cz¡= -  

↓↓≢⁸ 

10,   15,   8 / 3a b c= = =  ─≤⅝⁸ⱬꜟ♫כꜟ ⁸ 

10,   25,   8 / 3a b c= = = ♃◒ꜝ♩▪ה♠fi꜠כ꜡⁸⅝≥─  ◌○☻  

≤ ┌╣╢⁹ 

≤⇔≡ x 1,   y 0,   z 0= = = ⁸Ɽꜝⱷכ♃≤⇔≡ ─ ╩ ⇔⁸₈▪♩ꜝ◒♃₉

Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╠╣╢ⱬꜟ♫כꜟ ╩♃◒ꜝ♩▪ה♠fi꜠כ꜡≥ 2≤ 3⌐

∆⁹ 
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2 ⱬꜟ♫כꜟ  ♃◒ꜝ♩▪ה♠fi꜠כ꜡ 3                  

 

↓╣╠│ ⱦꜙכ▪─ ╩ ™≡ ⌂ ≤ ≢ ╢↓≤⅜≢⅝╢⁹↓╣╠─

│⁸₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤▪♬ⱷכ◦ꜛfi≢ ↕╣╢⁹ ⅎ┌ ╩

≠↑≡⁸ ╩ ⅎ╢≤ 4─╟℮⌂╙─⅜ ⅎ╢⁹ ≢│ ─╙─⅜ ╩ ™≡

∫≡™╢⁹ 

 

 

♃◒ꜝ♩▪ה♠fi꜠כ꜡ 4  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸∕╣∙╣─ ⌐ ⇔√ ⅜⁸ 4─╟℮

⌐ ↕╣╢⁹ 

 

4  

 ◌○☻─ ─№╢ ╩ ╡ ⇔≡◌○☻─ ╩ fiⱴ♇ⱪכ♃ꜞ⅜─∆∞⅝

≢№╢⁹ ⅎ┌꜡כ꜠fi♠⁸│≢♃◒ꜝ♩▪הz ≢ ╩ ╢ ─ z─ ╩ ╡ ⇔≡⁸

∕─ z ╩ ⌐⁸ ─ z ╩ ⌐ⱪ꜡♇♩⇔≡ ↄ≤ 5─╟℮⌂ ⅜ ╠╣╢⁹
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↓╣│ ╩ 10 ≡⇔◒♇ꜞ◒╩fiⱴ♇ⱪ₉Ⱳ♃fiכ♃ꜞ₈≡⇔⌐ ╠╣√ ≢№

╢⁹ 

 

♠fi꜠כ꜡ 5  fiⱴ♇ⱪכ♃ꜞ─

 ⌂ ≢◌○☻╩ ∂╢─│⁸3 ≢№╢↓≤⅜ ╠╣≡™╢⁹ 

 

כꜝ☻꜠ 3  

כꜝ☻꜠  │ ─ ≢ ⅎ╠╣╢⁹ 

( )x y z¡=- + 

y x ay¡= +  

z b cz xz= - +¡  

0.15,   0.2,   10a b c= = = 

≤⇔≡ 1,   0,   0x y z= = = ⁸Ɽꜝⱷכ♃≤⇔≡ ─ ╩ ⇔⁸₈▪♩ꜝ◒♃₉

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ╩♃◒ꜝ♩▪הכꜝ☻꜠─6 ╢⁹ 

 

 ♃◒ꜝ♩▪הכꜝ☻꜠ 6

 ╩ 20 כꜝ☻꜠√⇔⌐ │fiⱴ♇ⱪ₉כ♃ꜞ₈─ 7─╟℮⌐⌂╢⁹ 
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כꜝ☻꜠ 7  fiⱴ♇ⱪכ♃ꜞ─

↓╣│⁸▪♩ꜝ◒♃⅜ y=0, x<0 ─ ╩ ╢ ─ ⅛╠─ r ╩ ╡ ⇔⁸∕─ r

╩ ⌐⁸ ─ r ╩ ⌐ⱪ꜡♇♩⇔≡ ↄ≤ ╠╣╢⁹ 

 

◄ⱡfi 2  

 ◄ⱡfi │ ─ ≢ ⅎ╠╣╢⁹ 
2

1 11n n nx ax y- -= - +  

1n ny bx-=  

1.5,   0.25a b= =  

≤⇔≡ 
0 01,   0x y= = ⁸Ɽꜝⱷכ♃≤⇔≡ ─ ╩ ⇔⁸₈▪♩ꜝ◒♃₉Ⱳ♃

fi╩◒ꜞ♇◒∆╢≤ 8─◄ⱡfiה▪♩ꜝ◒♃╩ ╢⁹ 
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8 ◄ⱡfiה▪♩ꜝ◒♃  

 

ꜝⱵהכ◐☻►⸗◓  

ꜝⱵהכ◐☻►⸗◓  │ ─ ≢ ⅎ╠╣╢⁹ 

( ) ( ) ( )2 2 2

1 1 1 1 1 11 2 1 / 1n n n n n n nx y a by y cx c x x- - - - - -= + - + + - + 

( ) ( )2 2

1 1 12 1 / 1n n n ny x c x x- - -=- + - + 

a 0.008,   b 0.05,   c 0.8= = =- 1 1c- < <  

↓╣│Ɽꜝⱷכ♃─ ⌐╟∫≡ ⅝ↄ ╩ ⅎ╢▪♩ꜝ◒♃ ╩ ≈⁹ 

≤⇔≡ 
0 00.1,   0x y= = ⁸Ɽꜝⱷכ♃≤⇔≡ , a b  │ ─ ⁸c 0.8,   0,   0.8=-  ≤

⇔√ ─▪♩ꜝ◒♃─ ╩ 9⌐ ∆⁹ 

 

 ♃◒ꜝ♩▪הꜝⱵהכ◐☻►⸗◓ 9

 ₈♦⸗₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸Ɽꜝⱷכ♃ c  ─ ╩ - 1⅛╠ 1╕≢ 0.01 ∏≈

↕∑√▪♩ꜝ◒♃ ─ ╩ ∆╢♦⸗⅜ ↕╣╢⁹ 

 

꜡☺☻♥▫♇◒  

 ╙ ↄ⅛╠ ╠╣≡™╢◌○☻≢⁸ ─ ≢ ⅎ╠╣╢⁹ 

 
2

1 1n n nx ax bx- -= -  

⌐ a b=  ⅜╟ↄ ↕╣╢⁹▪♩ꜝ◒♃│⁸1 ─√╘ ↕╣⌂™⅜⁸ 3.78a b= =  ─

│fiⱴ♇ⱪכ♃ꜞ─⅝≥ 10─╟℮⌐⌂╢⁹ 
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10 ꜡☺☻♥▫♇◒  fiⱴ♇ⱪכ♃ꜞ─

↓╣│⁸ nx  ─ ╩ y ⌐⁸ 1nx -  ─ ╩ x ⌐ ∫≡ ™√╙─≢№╢⁹ 

 ↓─ │⁸Ɽꜝⱷכ♃─ ⌐╟∫≡⁸ ─ ∆╢ ⌐ ╩ ∫√╡⁸

ꜝfi♄ⱶ⌐ ╠┌∫√╡∆╢⅜⁸∕─ ─ ⅜Ɽꜝⱷכ♃─ ⌐╟∫≡ ⅝ↄ ╦╢

╩ ∫≡™╢⁹ ⌐ ⌐ ╠┌╢ ⅜◌○☻≢№╢⁹ ⌐ ∫√Ɽꜝⱷכ♃ 

( ) a b=  ─ ⌐╟∫≡⁸ ⌐ nx  ⅜ ∆╢ ⅜⁸₈꜡☺☻♥▫♇◒◄♇☺₉Ⱳ♃fi

╩◒ꜞ♇◒∆╢↓≤⌐╟∫≡⁸ 11⌐ ↕╣╢⁹↓─ │⁸∕╣∙╣─Ɽꜝⱷכ♃ ⌐≈

™≡⁸ 0x 0.5=  ╩ ≤⇔≡⁸ ⇔ 501 ⅛╠ 2500 ╕≢╩ⱪ꜡♇♩⇔≡™╢⁹ 

 

 

11 ꜡☺☻♥▫♇◒◄♇☺ 

⅜Ɽꜝⱷכ♃ ( )a b=  ─ ≢⁸2.5⅛╠ 4╕≢ ↕∑≡™╢⁹∕╣⌐ ∂≡
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─ ⅜⁸1≈⅛╠ 2≈⌐⌂╡⁸ ≈⁸ ≈≤ ⅎ≡ ∫≡™╢↓≤⅜ ⅛╢⁹↓╣│↕╠⌐

ⅎ≡ ⅝⁸ ⌐ ∆╢◌○☻ ⌐⌂╢⁹↓╣│ⱨꜝ◒♃ꜟ ≤⌂∫≡⅔╡⁸ ⅎ

┌ 12a─ ─ ╩ ∆╢≤ 12b─╟℮⌐⌂╡⁸↕╠⌐⁸ 12b─ ─ ╩

∆╢≤ 12c─╟℮⌐⌂╢⁹ ≤ ─ ╩ ⅎ╢≤ ⅜ ╦╢⁹ 

   

12a ꜡☺☻♥▫♇◒◄♇☺     12b ꜡☺☻♥▫♇◒◄♇☺  

   

12c ꜡☺☻♥▫♇◒◄♇☺   12d ꜡☺☻♥▫♇◒◄♇☺  

─ │ ─ ⅜ ∟≡™╢⅜⁸ⱨꜝ◒♃ꜟ ⌐⌂∫≡™╢↓≤│ ⅛╢⁹ 
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⸗♦ꜟⱦꜙכ▪  

 ↓╣│ ≢ ⅎ╠╣√♦⁸╠⅛♃כ ╩ ∆╢ ⌂ⱪ꜡◓ꜝⱶ≢№╢⁹⇔

⅛⇔⁸ │ ♩☻♥⁸╘√™⌂⅜ꜟכ♠ כꜙ♬⁹ⱷ╢™≡∫⌂≥ꜟכ♠─

ה ⅔ ⇔╖ ⸗♦ꜟⱦꜙכ▪ ╩ ∆╢≤ 1─ ⅜ ↕╣

╢⁹ 

 

 

1 ⸗♦ꜟⱦꜙכ▪  

 

⌐♃▫♦◄◒♇▫ⱨꜝ◓╩♃כ♦─ ╖ ╖⁸₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ 2

╛ 3─╟℮⌂◓ꜝⱨ▫♇◒⸗♦ꜟ⅜ ↕╣╢⁹ 

       

2 ◘fiⱪꜟ                        3 ◘fiⱪꜟ  

⌐ ≢ ╦↕╣√ │⁸◄♦▫♃⌐ ╩ ⇔≡ ╢↓≤╙≢⅝╢⁹ 

╩♃כ♦⌐ ∆╢ ⁸ ╩ ─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⌐

│⁸ ⅎ┌₈2 ◓ꜝⱨ₉─ ≢ ™√ ─ ╩ ─ ⌐ ∆╢↓≤

╙№╢⁹₈ẽќỏ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ╩♃כ♦─ ⌐ ⇔≡

⇔≡ↄ╣╢⁹ 3a⌐ ─╠⅛♃כ♦─ ⁸ 3b⌐ ⇔ↄ ⇔√ ≢ ↕╣√

╩ ∆⁹ 
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3a ⌐╟╢                  3b ⌐╟╢  
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ↄ╢ↄ╢◄♦▫♇♩ 

 ↓╣│ ⌐ ═╢⅔╙⇔╤◓ꜝⱨ─♦כ♃╩ ╢√╘⌐ ⇔√ ╡─

╩ ↄⱪ꜡◓ꜝⱶ≢№╢⁹ⱷ♬ꜙכ ה ⅔ ⇔╖ ↄ╢ↄ╢◄♦▫♇

♩ ╩ ∆╢≤ 1─ ⅜ ↕╣╢⁹ 

 

 

1 ↄ╢ↄ╢◄♦▫♇♩  

 

─₈ⱳ▬fi♩₉Ⱳ♃fi╩ ⇔≡ ╩◒ꜞ♇◒∆╢≤⁸ ⌐ⱳ▬fi♩⅜ √╣⁸

₈ꜝ▬fi₉Ⱳ♃fi╩ ⇔≡ⱳ▬fi♩⅛╠ⱳ▬fi♩⌐♪ꜝ♇◓∆╢≤∕─ ⌐ꜝ▬fi⅜ ⅛

╣╢⁹₈ ₉Ⱳ♃fi╩ ⇔≡⁸ ╩◒ꜞ♇◒∆╢≤∕─ ⅜ ⅎ╢⁹₈◌ꜝכ

₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ─ ⅜ ⅝⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ │

ꜝ▬fi╩ ↄ≤∕─ ≢ כꜝ◌⁹₈╢╣⅛ ₉Ⱳ♃fi╩ ⇔≡⁸ꜝ▬fi ╩◒ꜞ♇◒

∆╢≤∆≢⌐ ⅛╣≡™╢ꜝ▬fi─ ⅜ ↕╣√ ⌐ ╦╢⁹ ─₈Ộ₉₈Ỏ₉Ⱳ♃fi

│ ─ ╩ ╛ ⌐ ↕∑╢⁹ 

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ─ ╩ ≤⇔≡⁸ꜝ ▬fi─ ╩ ─ ≤

⇔√ 2─╟℮⌂ ⅜ ⅛╣╢⁹₈ ₉─ ╩ ↕ↄ ∫≡⁸ ∆╢≤

3─╟℮⌐ ⅛ↄ ↕╣√ ⌐⌂╢⁹ 

 
















































































































