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Niantic API╩ ∫≡ ⅝↓╙∫√╕╕ Pokémon Go! 

Contrail  

│∂╘⌐ 

₈GPS ╩ ∆╢↓≤⌐╟╡⁸ ∕─╙─╩ ≤⇔≡ⱪ꜠▬⇔╕∆⁹ 

↕№⁸ⱳ◔⸗fi╩ ⇔⌐ ┼ ╟℮ ₉≤™℮◐ꜗ♇♅ⱨ꜠כ☼─ ⁸Niant ic ⅜

⇔√ ⱶ▪ⱪꜞ⁸Pokémon Go⁹כ◕ ⁸℮≈ ─ ⌂≥─ⱳ☺♥

▫Ⱪ⌂ ╩ ⌐╙√╠⇔≡™╢  ⱶ≢∆⁹כ◕™⇔╠

⇔⅛⇔ ╛⁸╦↨╦↨ ™ ⌐ ≡ⱳ◔⸗fi╩ ╕ⅎ⌐ ↄ▪◒♥▫Ⱪ⌂ │╙

│╛ ⌂ ≤ ∫≡╙ ≢│⌂™≢⇔╞℮⁹⇔⅛╙ⱪ꜠▬⇔√╠⇔√≢ ⅝

☻ⱴⱱ≤ ⌂↕╣╢─│ ⌐ ≢∆⁹∕↓≢₈Pokémon Go╩ ⌐ √╕╕ⱪ꜠▬

⇔≡ⱳ◔⸗fi╩ ╕ⅎ⌐ ↑⌂™─⅛₉≤™℮ ⅜ ⅝╕∆⁹ 

 

∕╙∕╙⁸Pokémon Go│ Niantic ⅜ ∫√₈Ingress₉⌐╙ ╦╣≡™√⁸₈Niantic 

API₉≤™℮ API(▪ⱪꜞ◔כ◦ꜛfiⱪ꜡◓ꜝⱵfi◓▬fi♃כⱨ▼▬☻)╩ ⇔≡™╕

∆⁹Pokémon Go─▬fi☻♩כꜟ↕╣√◒ꜝ▬▪fi♩ ⅛╠◦ꜞ▪ꜝ▬☼↕╣√Ɽ◔♇

─כⱣכ◘╩♩ API ⌐ ∆╢↓≤≢▬fiⱬfi♩ꜞ⅛╠ⱴ♇ⱪ╕≢ ₁⌂ ╩

⇔≡™╕∆⁹API ╡╛─♃כ♦≢ ╡╩⇔≡™╢─≢№╣┌⁸◒ꜝ▬▪fi♩⅜ ▪ⱪ

ꜞ≢│⌂ↄ≤╙◘כⱣכ≤─╛╡ ╡╩ ↕∑╢↓≤⅜ ∕℮≢∆⁹ 

≤╡№ⅎ∏⁸♩ꜝⱨ▫♇◒╩ ╖ ∫≡ API─ URL╩ ∆╢↓≤╛⁸ⱪ꜡♩◖ꜟ

─ ╩ ∆╢─⅜ ∞∫√─≢⁸GitHub ≢Δ Pokémon Go APIΔ≢ ⇔≡ ≡

⅝√ ₁─꜠ⱳ☺♩ꜞ─ ⅛╠ ↕∕℮⌂╙─╩ ┘╕∆⁹ 

Pokémon Go─ Terms Of Service ⌐ ⇔≡⅝√ⱪ꜡◓ꜝⱶ╩ ╠∑╢≤ꜘⱣ∕℮

╩♪כ◖☻כ♁≢─⌂ ≡≥─╟℮⌐ ╩ ∫≡™╢⅛╩ ╢↓≤⌐⇔╕⇔√⁹ 

⇔≡™ↄ≤FeroxRev≤™℮ ⅜ ⇔√ ꜝ▬Ⱪꜝꜞ≢ ╙ ⅝™꜠ⱳ☺♩

ꜞ╩ ⇔╕⇔√⁹ ⌐╙ ₁≤ꜝ▬Ⱪꜝꜞ╛▪ⱪꜞ◔כ◦ꜛfi ─꜠ⱳ☺♩ꜞ

⅜№╡╕⇔√⅜⁸ ╙⌂ↄ≥─ⱪ꜡☺▼◒♩⌐╙ ─ ─ ⅜ ↕╣⁸

Discontinued ╩ ™ ↕╣≡™╕⇔√⁹↓↓≢│ FeroxRev─ Client Libraries ≢│

⌂ↄ⁸∕╣╩ ⇔≡™╢▪ⱪꜞ◔כ◦ꜛfi─ ╩ ≡™↓℮≤ ™╕∆⁹
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≢─ ╩ ←√╘꜠ⱳ☺♩ꜞ │ ∑≡⅔⅝╕∆⁹ 

 
 

C#─◖fi♁כꜟ▪ⱪꜞ◔כ◦ꜛfi ≢│₈Program.cs₉ⱨ□▬ꜟ ─₈Main()₉

⅜ ≢│ ⌐ ╖ ╕╣╢√╘⌐⁸╕∏│↓─ⱷ♁♇♪─ ╩ ≡™⅝╕∆⁹ 

 

 1 

1≢│ ╩ ℮Task. Run() ⌐ Logic◒ꜝ☻─ Logicⱷ♁♇♪╩Settings()

─ ╡ ╩ ≤⇔≡ ┘ ⇔⁸Logic.Execute() ╩⇔≡™╕∆⁹↓↓≢─ Logic ⱷ♁

♇♪╩ ⇔≡╖╢≤⁸ⱪ꜠▬ꜘכ (▬fiⱬfi♩ꜞ⁸ ⁸ ⌂≥)⌂≥─

─ ╩⇔≡™╕∆⁹∕⇔≡⁸Execute()⌐ ⅜∫≡™╕∆⁹≈╕╡⁸Logic.Execute()

│ⱪ꜠▬ꜘכ ─ ╛∕─ ─♃☻◒╩ ℮╙─≤ ⅛╡⁸Logic .Execute ⱷ♁♇

♪ ⌐ ╩ ℮ⱪ꜡◦כ☺ꜗ⅜№╢≤ ↕╣╕∆⁹ ⌐ Execute() ╩ ≡╖╢

≤⁸ 
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 2 

2⌐№╢╟℮⌐⁸OAuth ⌐ ╩fi◒כ♩☻☿◒▪℮ ∫≡ ╢≤™℮ ⅜№╡

╕∆⁹Switch ≢ Auth─ ╩ ┘⁸∕─ ≢꜡◓▬fi⇔≡ ╠╣√▪◒☿☻

╩fi◒כ♩ ™≡ PostLoginExecute()≢ ≢№╢ⱳ◔⸗fi ╩ ⇔≡™╢╟

℮≢∆⁹Google ─ Auth │₈GPSOAuthClient₉≤™℮ ꜝ▬Ⱪꜝꜞ╩ ∫≡

₈Google Play Services ₉⌐▪◒☿☻⇔≡ ⅜♪כ◖)∆≢℮╟╢™≡⇔ ™─≢

)⁹╕√⁸ⱳ◔⸗fi◘כⱣכ ─ Auth │꜡◓▬fi─ ⌐ 3─ PtcLoginUrl ⌐

▪◒☿☻⇔⁸∕─ ╩fi◒כ♩☻☿◒▪ ™⌐ PtcLoginOauth⌐▪◒☿☻⇔╕∆⁹ 

≢∆⅜ ⌐ Niantic )כⱣכ◘─ Google)╩ ╦∏ pokemon.com─◘כⱣכ╩

℮─│ ∆⅞╢≤ ™╕∆⁹ 

 

 3 

PostLoginExecute() ╩ ╖ ╘≡™ↄ≤⁸ ≢│ⱪ꜠▬ꜘכ ╩ ⇔√ ⁸

₈CatchMapPokemonsTask₉◒ꜝ☻( 4)≢ⱳ◔⸗fi─ ─ ≤ ⁸∕⇔≡ⱳ◔⸗

fi─ ID╩ ⇔≡⁸₈CatchPokemonsTask₉≤™℮◒ꜝ☻ ─ⱷ♁♇♪╩ ┘ ↓

⇔≡ⱳ◔⸗fi╩ ╕ⅎ≡™╢╟℮≢∆⁹ 

 

 4 

 

∕⇔≡ ┘ ↓↕╣√ Execute() │₈Encounter.cs ₉≤™℮ⱨ□▬ꜟ─ ─

CatchPokemonⱷ♁♇♪⌐▪◒☿☻⇔≡⁸ⱳ◔⸗fi─ ID⁸ ╩ ™≡ API⌐₈Ⱳ

╩ꜟכ ≡√₉≤™℮ ╩ PostProtoPayloadⱷ♁♇♪≢ ╡╕∆( 6)⁹∕⇔≡
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╩♃כ♦√⅝≡∫ caughtPokemonResponse⌐ ⇔≡ ⁸ ⅜ ⅛╢╦↑≢∆

( 5)⁹ 

 

 5 

 

 6 
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ї  

Mercoledì  

 

 

 │╦╡≤ ╩ ⅜ⱶכ◕℮ ⅝⌂ ≢∆⁹♫♂♩◐≤⅛∕℮™℮─⅜ ⅝≢∆⁹

∕─ ≢╙ PC ≢ ╢ ⱶ│╟ↄכ◕ ⇔≡™╕∆⁹ │≥ⱶכ◕ ⌐

℮≤₈ ∂ ╘╠╣√ ⅛╠ ─⧵ⱶ≢∆⁹כ◕₉╢∆ ╩∆╢ ⌐ ₁⌂▪▬

♥ⱶ╩ ∫≡ ⇔⁸ ₁⌂ ↑╩ ⅝⁸≤™∫√ ∂≢∆⁹ ─╙─╒≥

◘▬♩≤⅛ ∏⌐ ⌂╢ ≢ ⇔√ ─ │ ╕∂™≢∆⁹∕↓≢ │

⅜ ≤ ≢™ↄ≈⅛─◘▬♩╩ ∆╢─≢ ╩ ∫√ │≥℮∙╛∫≡╖

≡ↄ∞↕™⁹ 

 

 

ї Ồ ►  

 ⌐╙╟╢⅜≢⅝╢∞↑ ⇔√ ⅜™™╙─ 

ה     

ה    ≤  

ⱶכ◕  ≢ ─╙─│ ⅜№╡╕∆⁹ ⇔ ⅜ ≢∆⅜ ↑ ╙

√╕⌐№╢─≢ │№∫√ ⅜ꜝ◒≢∆⁹∕⇔≡ⱷ⸗│№∫√ ⅜ ≤⅛ ↄ─

⌐ ≢∆⁹ 

 

 

ї Ồ  

│≥↓╢╛≢ⱶכ◕  ≢∆⁹ 

ה    ╩ ⇔ ╢ ─ ≤⅛╙ ╣⌂™  

ה    ╛ ⅜№╢ ╩ ∆╢ 

╩ⱶ♥▬▪ה    ⅛ↄ ═≡╖╢ 

ה    ⌐ ╣√▪▬♥ⱶ╩ ╖ ╦∑≡╖╢ 

 ─╙─│↓℮∆╣┌ ↑╕∆⁹⸗ⱡ⌐╟∫≡│ ⌂↕∕℮⌂ ≢╙

─ⱥfi♩≤⅛ ─ ≤⅛⌐⌂∫≡™╢─≢ ╩ ↑≡ↄ∞↕™⁹ 
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ї  

 ↓↓≢│ ⅜ ╪∞◘▬♩╩⁸ ⌐ ╙≈↑≡ ⇔√™≤ ™╕∆⁹ 

 

 http://funkyland.jp/  

ἙἙἚἚἚ 

⅛⌂╡ⱨ□fi◦⁹∆≢כ♦◙▬fi ⌐ ─ ↑≢∆⁹ 

↓↓─ │ⱶכ◕ ═╠╣╢ ⅜ ⌂ↄ≡⁸ ⅝╙ ⌂╙─⅜ ™≢∆⁹ 

№╕╡ ╩ ↑∏⌐ ⌐≢⅝╢≤ ™╕∆⁹ 

 

ї Ẏ  || ї ˺ http://www.no1game.net/  

ἙἙἚἚἚ 

http://funkyland.jp/
http://www.no1game.net/
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↓╣│ ₁⌂ ⅜ ∫√ ╩⅛≥ⱶכ◕ ∆╢◘▬♩≢∆⅜⁸◘▬♩○ꜞ☺♫ꜟ

ⱶ╙№╡╕∆⁹כ◕─ ─╙─≤ │ ™╕∆⅜₈Ⱨ◒♩↕╪╩ │☼כꜞ◦₉∑

∕╣⌂╡⌐╛╡╛∆™≤ ™╕∆⁹ √∞⇔ ₁₈∕╪⌂─ ™≈ↄ⅛ ₉⌂ ∂─

↑⅜№╢↓≤╙№╢√╘  

 

http://robamimi.biz/  

ἙἙἙἚἚ 

↓↓│ ─◘▬♩≤│ ∫≡⁸ ╛ⱥfi♩╩ ≢ ⇔≡ↄ╣≡™╢⅛⌂╡

⌂◘▬♩≢∆⁹√∞⁸ ⇔⅛∫√ ⅜№╡╕∆⁹↓─ ⅛╠ⱷ⸗⅜ ⌂ ∂

⌐⌂∫≡⅝√≤ ™╕∆⁹ 

 

http://kotorinosu.net/  

http://robamimi.biz/
http://kotorinosu.net/
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ἙἙἙἙἚ 

⅛↓↓│ ⅝⅜ ⇔⅛∫√ ⅜⇔╕∆⁹№╪╕ ⅎ≡⌂™≢∆⁹ 

 

Neutral ї http://neutralx0.net/escape/  

ἙἙἙἙἙ 

↓╣╩ ⇔√™≢∆⁹CG─◒○ꜞ♥▫╙ ↄ⁸ ⌂◒ꜞ♇◒ⱳ▬fi♩╙

ↄ⁸ ₁⌂ ⅜ ╡┌╘╠╣⁸∆═≡⅜ ⅞ ╦↕∫√ ⌐ é≤ ∟

⅜ ™≢∆⁹⅔∕╠ↄⱷ⸗ ≢∆⁹↓─◘▬♩─₈ELEMENTS ₉⅜ ≢⁸

─≤↓╤ ╙ ⅜ ↄ⁸▪♇ⱪ↕╣≡ ╙⌂ↄ╛∫√─≢ ◘▬♩≤⅛⅜

⇔⌂™╕╕ⱪ꜠▬⇔√╠⁸◒ꜞ▪⌐ ⅛⅛╡╕⇔√⁹∆┌╠⇔™ ≤

╟⁹↓↓╩ ⅎ╢ │ⱶכ◕ ™≤ ™╕∆⁹ ↓─◘▬♩─ ∞ⱶכ◕

↑≢╙╛∫≡╖≡╒⇔™≢∆⁹ 

 

 

 

 ≤╡№ⅎ∏⁸ ╕≢╛∫√ ≢ ─╙─╩ →≡╖╕⇔√⁹ ─ⱶכ◕

⌐│₈↓↓≢↓─▪▬♥ⱶ╩ ℮₉≤⅛₈↓─ⱥfi♩│↓─ ↑─╙─₉≤™℮─⅜

≥℮ ™≡╙ ™≈↑⌂™╙─╙№╡╕∆⁹ ╖╕∆⁹∕╪⌂ │ ╦∏ ◘▬

♩╩ ⇔≡ↄ∞↕™⁹ ─╙─│ ∫⅛⅛╢≤ ™╕∆⁹ ⌐│∕℮™℮─

⅜ ↄ⁸∟╞∫≤ ╩└⌡╣┌₈∕℮™℮↓≤⅛ ₉≤⌂╢─⅜ ⇔™ ∞ⱶכ◕

≤ ∫≡™╕∆⁹ 

 ↄ⌂╡╕⇔√⅜⁸ ─№╢ │ ⇔≡╖≡ↄ∞↕™⁹  

http://neutralx0.net/escape/


11 

─⅔  

mori  

 

│∂╘⌐ 

│ ⌐ ↄ↓≤⅜ ™─≢ ⌐≈™≡ ⅝√™≤ ™╕∆  

│∕─ ⌐™╤™╤№╡╕∆⅜ ⅜ ⅝≢ ╡⌐ ↄ │ ™╕∆

─ ⅜ ™≢∆⅜ ™ ╙ ╡╕∆ ⌂╪≡ ⇔╪≥™⇔ ⅛⅛╢⇔

™⇔ ◒ⱴ™╢⅛╙∞⇔ ∆╢⅛╙⇔╣⌂™⇔ ≤™℮↓≤≢ ⌂╪≢∕╪⌂

╩ ⌐∆╢ ⅜ ™─∞╤℮≤ ⌐ ℮ ╙™╢≤ ™╕∆ √┬╪ ─

√╘≤⅛ ™™ ⅜ √™≤⅛ ─ ╛ ה ⅜ ⅝∞≤⅛ ∕╙∕╙ ⅜

⅝∞≤⅛ ◖fiⱪꜞכ♩⇔√™≤⅛™╤╪⌂ ≢ ⌐ ↄ─∞≤ ™╕∆

│ ↓╣⅛╠ ╩⇔≡╖√™≤™℮ ⅜ ⅜ ™√≤⅝─√╘⌐ ⅛╠

⅝╛∆™ ↑─ 2≈─ ╩ ⇔╕∆  

 

1.  481m  

 ⅛╠ ╩ ╘╢≤ 2≈─ ⅜ ╪≢™╢─⅜ ⅎ╕∆ ⌐ ⅎ

╢─⅜ ≢ ⌐ ⅎ╢─⅜ ≢∆ │ ≢╙ ≤ ⌐

╣╢ ╩ ⇔╕∆ ∟⌂╖⌐ │ ≢─╢№⅜▬▼►ⱪכ꜡≢╕ ⅜╪

┌∫≡ ⇔⌂ↄ≡╙ ≢⅝╕∆  

 │ 481m ─ ≢ ⌐│ ↄ─ ⅜ ╣╕∆ ╙ ☻כ◖

⅜№╡╕∆⅜ ⅔∆∆╘│ ─ ⅛╠ ∆≢☻כ◖╢ │☻כ◖─↓ ⅛╠

╕╢√╘ ╩ ╘⌂⅜╠ ╢↓≤⅜≢⅝╕∆ │≢☻כ◖─↓ 2

ↄ╠™≢ ⌐≈⅝╕∆ ─ │ ≢ ™─≢∆⅜ ₁⌐ ╦╣

≡™╢√╘⌐ │№╕╡╟ↄ№╡╕∑╪ ≢∆─≢ ╩ ╡ ⅞≡╙℮ ⇔

⌐ ╗≤ ╩ ∆↓≤⅜≢⅝╢ ↑√ ⌐ ↑╕∆ ∕↓⅛╠─ ╘│

∆┌╠⇔™≢∆ ⌐ ∫√ │∕↓╕≢ ↄ─⅜⅔∆∆╘≢∆  

 │ 481m ⇔⅛⌂™─≢ ⅜№╢ ∞∫√╠№∫≤™℮ ⌐ ╣∟╚™╕

∆ Ɫ▬◐fi◓╖√™⌂⅛╪∂≢∆ ╕√ │ ⅛╠ ™─≢ ⅜

╪┌╣┌ ≢╙ ↄ↓≤⅜≢⅝╕∆ ≢ ∫≡ ⇔≡ ≢ ∫≡ↄ

╣┌ ⌂ꜟⱩ♫☼כꜞ⌐ ⌐⌂╡╕∆ ⌐ ─№╢ │╛∫≡╖≡ↄ∞↕

™  

 

2.  912m ה  

 │ ─ ─ ⌐№╢ ≢ ≤╙ ┌╣╕∆ 5≈─Ⱨכ◒⅜ ⅎ
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╢⅛╠ ≤ ┌╣╢╠⇔™≢∆ ↓─ ╙ ↄ─ ⅜∆╕╡№⅜☻כ◖

│ ⱡ ╩☻כ◖ ⇔╕∆ │ ≥╪←╡─ ≤™℮ ⌐№╡ ↓↓╕

≢ ≢ ╢↓≤⅜≢⅝╕∆ ⌐╟ↄ ↕╣√ ⌂─≢ ⇔≡ ╢↓

≤⅜≢⅝╕∆ ≥╪≥╪ ∫≡™ↄ≤ ⅜╟ↄ⌂∫≡™⅝ ╩ ╪≢ ─ ⅜

⅝╣™⌐ ⅎ≡⅝╕∆ ⱡ ╩ ⇔≡⇔┌╠ↄ ╗≤ ⱡ ⱡ ≤ ─Ⱨ

⌐◒כ ⇔╕∆ ⱡ ⅛╠│ ╩ ⅛╠ ╘╢↓≤⅜≢⅝ ╕≢

ⅎ╕∆ ─ ⌐│ ╛ ╙ ⅎ╢╠⇔™≢∆ √∞⇔ ⱡ │

─ ≢│№╡╕∑╪ ≢⌂™ │↕╠⌐ ⌐ ╘┌™ↄ↓≤⅜≢⅝╕∆

⅜ │∫⅝╡ ∫≡ │ ⱡ ╟╡ ⅜╟ↄ⌂™√╘ ⱡ ╕≢ ∫√╠ ∫

∟╚℮└≤╙╦╡≤™╕∆ ≥℮⇔≡╙ ⌐ ⅝√™≤™℮ │ ∫≡╙℮∆

↓⇔ ⅝╕⇔╞℮ ⅛╠ ╕≢ 2 №╣┌ ↄ≤ ™╕∆  

 ─ ⌐│ ⅜№╢√╘ ⇔√╠ ⌐ ∫≡™ↄ─╙™™⅛╙⇔╣

╕∑╪ ╗⇔╤∕╣⅜ ⇔╖∞≤™℮ ╙™╕∆  

 

↕™↔⌐ 

 ≤ↄ⌐ ≤⅛╙⌂™─⌐ ─ ╩⇔≡⇔╕∫√─≢ №╕╡▬ⱷכ☺⅜╦⅛⌂

™≤ ™╕∆ ↔╘╪⌂↕™ ╙⇔ ⅜ ↓╣⅛╠ ╩ ╘√™≤ ∫√ │ ╕

∏№╢ ─ ╩∕╤ⅎ╢ ⅜№╡╕∆ ꜞꜙ♇◒◘♇◒ Ⱬ

♇♪ꜝfiⱪ ≤⅛™╤™╤№╡╕∆ ∕╣⌂╡⌐⅔ ⅜⅛⅛╡╕∆ ⌐ │

⌂─≢ ∟╚╪≤⇔√ ╛☻ⱳכ♠◦ꜛ♇ⱪ≢ ™╕⇔╞℮ ⌐

⌐ ↄ≤⅝⌐│ ≤ ⌐ ↄ─⅜ ≢∆ ⇔≡ ╩∑∏⌐ ╝∫√╡

⇔√Ɑכ☻≢ ╢╟℮⌐ ⅜↑╕⇔╞℮  
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rhango  

╕ⅎ⅜⅝ 

│ⱬ◒♩ꜟ╛ ⌐≈™≡─ ⅜№╢ ↑⌐ ™≡™√⅜ ─

╙№∫≡⅛ ─≤↓╤ ⌐≈™≡№╢ ⅜⌂™≤ ≢⅝⌂™╙─⌐

⌂∫≡⇔╕∫√ ╕√ ╩ ™≡ ⇔™⅛╩ ∑∏⌐ ↄ╩ ─ ∞↑≢

™√√╘ ∫≡™╢≤↓╤⅜№╢⅛╙⇔╣⌂™ ∕─√╘ ≢│₈↓╪⌂

─╙№╢╪∞₉ ≢ ≡╙╠∫≡ ╦⅛╡╛∆™ │ Google ⌐ ™≡╒⇔™  

 

 

Ⱡ♇♩ ≢╛╡ ╡↕╣╢ │ ⌐╟∫≡ ╠╣≡™╢ ≤

≢ ╩ ↄ₈ ₉╩ ⇔ ╩ ∆╢↓≤≢ ⅜ ⇔√≤⇔≡

╙ ⅜ ╣⌂™╟℮⌐⌂∫≡™╢  

 

 

│ ≤ ╩ ↄ↓≤ ╩ ─ ≢ ℮ ≢ ≤

⅜ ╩ ∆╢ ⅜№╢ ⇔⅛⇔ ↓─ ≢│ ─ ─ ⌐ ↕╣≡

╩ ╠╣≡⇔╕℮ ⅜№╢  

 

 

⌐ ⇔≡ ≢│ ≤ ⌐ ⌂╢ ╩ ™╢ ⅜

─ ╩ ≤⇔≡ ∟ ─ ╩ ≤⇔≡ ⌐ ∆↓≤≢

⅜ ⌐ ╠╣╢↓≤│⌂ↄ⌂╢ ⇔⅛⇔ ╙ ⌐ ≤™℮╦

↑≢│⌂ↄ ⌂ ╩⅛↑≡◖fiⱧꜙכ♃⌐ ↕∑╣┌ ⅛╠ ╩

╘╢↓≤⅜≢⅝≡⇔╕℮ ∕─√╘ ▪ꜟ◗ꜞ☼ⱶ╛ ⅜ ∆╣┌

│ ⌐ ⅛╣╢╟℮⌐⌂╡ │ ≢│⌂ↄ⌂∫≡⇔╕℮  

 

 

│ SF ⌂≥⌐╟ↄ ≡ↄ╢⅜ ─╙─≢│⌂ↄ ≢╙ ⌐ ╦

╣ ╘≡™╢ ≤│ ⌐ ⅎ┌ ∆╢↓≤⅜ ⌂ ≢№╢

╩ ⌐ ─ ╩≢⅝╢╟℮⌐⇔√╙─≢№╢ ─ ⌐ ⌐ ≠

™√ ⌂ ╩ ™╢↓≤≢ ⌂ ≤ ⇔≡™╢   
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│Ⱶ◒꜡⌂╙─╩ ⅎ╢≤⅝⌐ ™╠╣╢ ─ ≢№╢ │Ⱶ◒꜡⌂

≢№╢√╘ ⌐ ℮ ≢│ ⌐↓─ ╩ ∫≡ ─ ╩ ℮ Ⱶ◒

꜡⌂ │ ₁ ₁─ ⅛╠│ ╙≈⅛⌂™ ╢ ™╩∆╢⅜ │↓

─Ⱶ◒꜡⌂ ─ ╢ ™╩ ∆╢─≢№╢  

 

 

└≤╕∏ │ ™≡⅔™≡ ─ ⌐≈™≡ ∆╢ │ ≢№╢√╘

⌐ ⇔≡ ⌂ ─ ─ ⌐ ⇔≡™╢ 1 ≢│ ⌐ ⇔≡

⅜ ─ ≢ ⅜ ─ ≤⌂∫≡™╢ ╩ ⅎ╢≤ ─

─ⱬ◒♩ꜟ │ ─ ⇔√ 2 ≈─ⱬ◒♩ꜟ─ ≢∆═≡ ∆↓

≤⅜≢⅝╢ ∕─√╘№╢ ─∆═≡─ │ ∂ ─ ⌂╢ ⌐

∆╢ 2≈─ ╩ ™≡ ∆╢↓≤⅜≢⅝╢  

 

 

1 a 

 

1 b 

 

┘ 1 ╩ ≡ ⌐ ∆╢ ⌐≈™≡ ⅎ╢ ─ ─ ╩

∆╢√╘─ ⌂ ╩ ≈ 2 ≈─ │ ⌐ ┬↓≤⅜≢⅝╢ ↓↓≢│

x≤ y⌐ ⇔≡ ∆╢ 1 a ≤ ∕╣╩ 45° ↑√ xõ

≤ yõ ⌐ ∆╢ 1 b ╩ ⅎ╢ ↓─ 4≈─ ⅜ⱬ◒♩ꜟ≢№╢↓≤

╩ ⅎ╢≤ ─ ⅜ ╡ ≈↓≤⅜╦⅛╢  

ὼ
Ѝ
ὼ

Ѝ
ώ

ώ
Ѝ
ὼ

Ѝ
ώ

 , 
ὼ

Ѝ
ὼ

Ѝ
ώ

ώ
Ѝ
ὼ

Ѝ
ώ

  

ȿὼȿ ȿὼȿ ȿώȿ

ȿώȿ ȿὼȿ ȿώȿ
 , 

ȿὼȿ ȿὼȿ ȿώȿ

ȿώȿ ȿὼȿ ȿώȿ
 

√∞⇔ x,y,xõ,yõ│∆═≡ ∂ ⅝↕⌐ ⅎ≡™╢  ȿὼȿ ȿώȿ ȿὼȿ ȿώȿ   
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╩ ≤╖⌂⇔√ ╙ ─ ⅜ ⅎ╢ №╢ ⌐⅔™≡ ─

─ ╩ ≈ │ ⌂╢ ╩ ∫√ 2 ≈─ ≢ ↕╣╢

1 ≈─ ⅜ 2 ≈─ ≢ ↕╣╢≤™℮↓≤⌐│ ⅜№╢⅛╙⇔╣⌂™⅜

⇔≡╒⇔™ ∕─√╘ 1≢─ ─ ╩∕─╕╕ ∆╢↓≤⌐∆╢ x

─ ╩ ≈ ╩ ᴼ y ─ ╩ ≈ ╩ ᴻ xõ ─ ╩ ≈ ╩

ᵁ yõ ─ ╩ ≈ ╩ ᵀ≤∆╢≤ ≤ ⌐ ─ ⅜ ╡ ≈  

ᵁ
Ѝ
ᴼ

Ѝ
ᴻ

ᵀ
Ѝ
ᴼ

Ѝ
ᴻ

 , 
ᴼ

Ѝ
ᵁ

Ѝ
ᵀ

ᴻ
Ѝ
ᵁ

Ѝ
ᵀ

 

ȿU ȿ ȿO ȿ  ȿᴻ ȿ

ȿT ȿ ȿO ȿ ȿᴻ ȿ
, 

ȿO ȿ ȿU ȿ ȿT ȿ

ȿᴻ ȿ ȿU ȿ ȿT ȿ
 

∕╣∙╣─ ⌐ ╩ ≈ ⅜∕─ ⌐ ∆╢ ≤ ⇔≡™≡ ⅜ ≢

─ ≤ ↄ ∂⌐⌂∫≡™╢↓≤⌐ ⇔≡╒⇔™  

 

 

≢│ №╢ ╩⇔√≤⅝⌐∕─ ⅜™ↄ╠≢№╢⅛│ ⌐⇔⅛

∆╢↓≤⅜≢⅝⌂™ ⌂ │ ≢ ╢≤⇔≡ ↓↓≢│ ≢ ⅜≥─

╟℮⌐ ╣╢⅛╩ ≡™ↄ  

№╢ ─ ╩ ⇔√ ⌐ ᴼ≤ ↕╣╢ │ ─ ≢ȿO ȿ─ ≤⇔≡

╣╢ ↓╣│ ᴻȟU ȟT ⌐≈™≡╙ ─↓≤⅜ ⅎ╢ ╩ →╢≤ ᵁ

Ѝ
ᴼ

Ѝ
ᴻ⌐ ⇔≡ ᴼ ȟᴻ ─≥∟╠≢№╢⅛╩ ⇔√ ȿU ȿ ȿO ȿ

ȿᴻ ȿ≢№╢↓≤⅛╠ ᴼ≢№╢ │ρȾς ᴻ≢№╢ │ρȾς≤⌂╢  

 

 

│ √↓≤ ™√↓≤⅜№╢ ╙ ™≤ ℮ 2 a ⌐│ ⌐

─☻ꜞ♇♩⅜ ∫≡™≡ ╩ ⌐╟∫≡ ↑╢↓≤⅜≢⅝╢ ≢№╢

⅜ ⌐ √╢≤ ☻ꜞ♇♩⌐ ⇔≡ ⌐ ∆╢ │∕─╕╕ ≢⅝╢

⅜ ☻ꜞ♇♩─ ⌐ ∆╢ │ №╢™│ ↕╣≡ ∆╢↓≤⅜≢

⅝⌂™ 2 b 2 b≢│ ╘ ⌐ ∆╢ ⅜ ⌐ ↕╣≡™╢╟℮⌐

ⅎ╢⅜ │ ─ ─╖ ⇔≡™╢  

  



16 

 

2 a 

(http://ton -bo.boo.jp/junk/blog/wp -content/  

uploads/2010/03/20100324-01.jpg) 

 

2 b 

(https://ja.wikipedia.org/wiki/  #/media/File:Wire -grid -

polarizer.svg ) 

 

─ ─ ה │ ⌐≈™≡╙ ─↓≤⅜ ⅎ╢ ☻ꜞ♇♩ ≤

⌂ ╩ ≈ │∕─╕╕ ⇔ ⌂ ╩ ≈ │ ↕╣╢ │ x

⌐☻ꜞ♇♩⅜ ∫√ ╩ x ≤ ┬↓≤⌐∆╢ y, xõ, yõ⌐≈™≡╙ ≢

№╢  

 

⌐ ∕╣∙╣─ ╩ ≈ ─ ⅜ x ⌐╟∫≡≥─╟℮⌐ ∆╢⅛╩

ⅎ╢ x │ ᴼ╩ ⇔ ᴻ╩ ∆╢√╘ ≤⇔≡│ ᴼ ᵼ π ᴻᵼ ᴻ

≤ ⅝ ⅎ≡╛╣┌╟™ √∞⇔ π│ ⅜ ⇔⌂™↓≤╩ ∆╢  

≢│ ᵁ│≥℮⌂╢∞╤℮⅛? ∕╣│ ᵁ
Ѝ
ᴼ

Ѝ
ᴻ⌐ ⇔≡ ᴼ ᵼ πȟᴻᵼ

ᴻ╩ ≡│╘╢↓≤≢ ╠╣╢ ≈╕╡ ᵁ ᵼ
Ѝ
π

Ѝ
ᴻ≤⌂╢─≢№╢ ȿU ȿ

ȿO ȿ ȿᴻ ȿ⌐╙ ∆╢≤ ȿU ȿᵼ ȿπȿ ȿᴻ ȿ≤⌂╢ ↓╣│ ᵁ⅜ x

╩ ╢≤ρȾς─ ≢ │⌂ↄ⌂╡ ρȾς─ ≢ ᴻ─ ⅜ ∆╢↓≤╩

⇔≡™╢ ╕√ ᵁ⅜ ᴼ≢№∫√ │ ↕╣ ᴻ≢№∫√ │ ∆╢≤™

℮↓≤╩ ⇔≡™╢≤╙ ╣╢ ↓╣│ ᵁ⅜ ᴼ ȟᴻ ─≥∟╠≢№╢⅛╩ ⇔≡™╢

⌐ ⌂╠⌂™  

 

⇔√⅜∫≡ ─ ─ ╩ ⌐╟∫≡ ℮↓≤⅜≢⅝╢  

ה ╩ x ⌐ ∆↓≤≢ ᴼ ȟᴻ ─≥∟╠≢№╢⅛╩ ≢⅝╢ 

ה ╩ xõ ⌐ ∆↓≤≢ ᵁȟT ─≥∟╠≢№╢⅛╩ ≢⅝╢ 

╕√ ╩ ™≡ ─ ╩ ∫√ ╩ ╢↓≤⅜ ⌂↓≤╙╦⅛╢  
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─♃כ♦  

◖fiⱧꜙכ♦│♃כ♃╩ 0 ≤ 1 ─ ┘≤⇔≡ ∫≡™╢ ∕─√╘ ─ ╩ ╢

⌐│ ⅜ ─♃כ♦─ 0 ≤ 1 ─ ┘╩≥℮⌐⅛⇔≡ ⌐ ⅎ⌂↑╣┌⌂╠

⌂™ ∕↓≢ ≢│↓─ ⌐ ╩ ™╢ ─♃כ♦─ 0≤ 1 │

─╟℮⌐ ─ ≤ ↑╠╣╢  

 

x ╩ ™√  

ᴼ ᵾ π
ᴻᵾ ρ

  

xõ ╩ ™√  

ᵁ ᵾ π
ᵀ ᵾ ρ

  

 

 

☻ꜞ▪ה  

   ⱲⱩה

   Ⱪ▬ה

 

 

1. ▪ꜞ☻│ x ≤ xõ ─≥∟╠╩ ℮⅛╩ ┘ ⌐♃כ♦╢∆ ∆╢

─ ╩ ⇔ ∆╢  

2. ⱲⱩ│ x ≤ xõ ─≥∟╠╩ ℮⅛╩ ┘ ⇔√ ─ ╩

⇔ ∕╣⌐ ╩♃כ♦╢∆ ╢  

3. ▪ꜞ☻│ⱲⱩ⌐ ⇔ x ≤ xõ ─≥∟╠╩ ∫√⅛╩ ⅎ╢ ⱲⱩ│

∕╣╩ ™≡ ∂ ╩ ∫≡™√ ╩♃כ♦│ ⇔≡▪ꜞ☻⌐ כ♦─

♃─ ╩ ╖ ℮ ╩ ∫≡™√ ╩♃כ♦│ ⇔≡ ─♃כ♦∂

╩ ╗  

4. 1 ⅜♃כ♦─≡═∆╩3 ≢⅝╢╕≢ ╡ ∆  

5. ™⌐™ↄ≈⅛─♦כ♃╩ ╡ ⇔≡ ⇔ ⌐♃כ♦√⇔ ╡⅜⌂™⅛

∆╢  

 

▬Ⱪ─  

▬Ⱪ│▪ꜞ☻≤ⱲⱩ─ ╩∆═≡ ∆╢↓≤⅜≢⅝╢ ╙∟╤╪ ─ ╙

≢№╢ ─ ⌐│ ╩ ™╢↓≤⌐∆╢   
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▬Ⱪ⅜™⌂™≤⅝ 

▪ꜞ☻⅜ x ╩ ─♃כ♦≡™ 1╩ ∆ ᴻ╩ ⇔√≤∆╢  

 

ⱲⱩ⅜ x ╩ ™≡ ⇔√  

ⱲⱩ─ │ȿᴻ ȿᵼȿᴻ ȿ≤⌂╡ 100%─ ⅜♃כ♦≢ 1≢№╢↓≤╩ ╢↓≤

⅜≢⅝╢ ∕─ ▪ꜞ☻─ ≢ ∂ ╩ ™√↓≤╩ ⇔√╠ כ♦─↓

♃╩ ∆╢  

 

ⱲⱩ⅜ xõ ╩ ™≡ ⇔√  

ⱲⱩ─ │ȿᴻ ȿ ȿU ȿ ȿT ȿᵼ ȿπȿ ȿT ȿ≤⌂╡ 50%─ ≢

╢№≢♃כ♦√∫ 0 ╩ ≡⇔╕℮ ⅜№╢ ⱲⱩ⌐│↓─♦כ♃⅜ ∫≡

™╢⅛╩ ≢⅝⌂™√╘ ▪ꜞ☻⅛╠─ ≢ ℮ ╩ ™√↓≤╩ ⇔

√╠ │♃כ♦─↓ ∆╢  

 

─♃כ♦─ ≢│ ▬Ⱪ⅜™⌂™√╘♦כ♃⌐ ╡│ ≈⅛╠⌂™  

 

▬Ⱪ⅜™╢≤⅝ 

▪ꜞ☻⅜ x ╩ ─♃כ♦≡™ 1╩ ∆ ᴻ╩ ⇔√≤∆╢  

ⱲⱩ⅜ ℮ ╩ ™√ │ ▬Ⱪ─ ⌐⅛⅛╦╠∏ │♃כ♦ ↕╣╢

⅜ ▬Ⱪ│ ─ ⅜♃כ♦─⧵≡∫╟⌐ ↕╣√⅛≥℮⅛╩ ╢↓≤⅜≢⅝╢

√╘ ↓╣│▬Ⱪ⌐≤∫≡ ⌂™ ⇔√⅜∫≡ ⱲⱩ╙ x ╩ ™√ ─╖

╩ ⅎ╢  

 

▬Ⱪ⅜ x ╩ ™≡ ⇔√  

▬Ⱪ─ │ȿᴻ ȿᵼȿᴻ ȿ≤⌂╡ 100%─ ⅜♃כ♦≢ 1≢№╢↓≤╩ ╢↓≤

⅜≢⅝╢ ⱲⱩ⌐ ⅜ ↕╣⌂™≤ ⅜┌╣≡⇔╕℮√╘ x ╩ ™≡

ᴻ╩ ⇔ ⱲⱩ⌐ ∆╢ ↓─ ▬Ⱪ─ │ ≢№╢  

 

▬Ⱪ⅜ xõ ╩ ™≡ ⇔√  

▬Ⱪ─ │ȿᴻ ȿ ȿU ȿ ȿT ȿᵼ ȿπȿ ȿT ȿ≤⌂╡ 50%─ ≢

╢№≢♃כ♦√∫ 0 ╩ ≡⇔╕℮ ⅜№╢ ▬Ⱪ⌐│↓─♦כ♃⅜ ∫≡

™╢⅛╩ ≢⅝⌂™⅜ ⱲⱩ⌐ ⅜ ↕╣⌂™≤ ⅜┌╣≡⇔╕℮√╘ xõ

╩ ™≡ ⌐♃כ♦√╣╠ ∆╢ ╩ ⇔ ⱲⱩ⌐ ∆╢  
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▬Ⱪ⅜♦כ♃╩ 1≤ ⇔ↄ ⇔√  

ⱲⱩ⌐│ ᵀ⅜ ↕╣╢ ⱲⱩ⅜ x ╩ ™≡↓─ ╩ ∆╢≤

ȿT ȿ ȿO ȿ ȿᴻ ȿᵼ ȿπȿ ȿᴻ ȿ≤⌂╡ ⱲⱩ│ 50%─ ≢ ∫

╢№≢♃כ♦√ 0 ╩ ≡⇔╕℮ ⅜№╢ ⱲⱩ│↓─♦כ♃⅜ ∫≡™╢

⅛╩ ≢⅝⌂™⅜ ▪ꜞ☻≤ ∂ ╩ ™≡™╢√╘ │♃כ♦─↓

↕╣╢  

 

▬Ⱪ⅜♦כ♃╩ 0≤ ∫≡ ⇔√  

ⱲⱩ⌐│ ᵁ⅜ ↕╣╢ ⱲⱩ⅜ x ╩ ™≡↓─ ╩ ∆╢≤

ȿU ȿ ȿO ȿ  ȿᴻ ȿᵼ ȿπȿ ȿᴻ ȿ≤⌂╡ ⱲⱩ│ 50%─ ≢ ∫

╢№≢♃כ♦√ 0 ╩ ≡⇔╕℮ ⅜№╢ ⱲⱩ│↓─♦כ♃⅜ ∫≡™╢

⅛╩ ≢⅝⌂™⅜ ▪ꜞ☻≤ ∂ ╩ ™≡™╢√╘ │♃כ♦─↓

↕╣╢  

 

▬Ⱪ│ ─ ≢ ⅜▪ꜞ☻≤ ∂ ╩ ™≡™√⅛≥℮⅛╩ ╢↓≤

⅜≢⅝╢⅜ ℮ ╩ ™≡™√ ╩♃כ♦™⇔ ╢↓≤│≢⅝⌂™  

 

▬Ⱪ⅜ ⇔≡™√ │ ▬Ⱪ╙ⱲⱩ╙ ⅜ρȾτ─ ≢ ∫≡⇔╕

℮↓≤⅜╦⅛╢ ∕─√╘ ─♃כ♦─ ≢ ╡⅜ ≈⅛╡ ▬Ⱪ│ כ♦™⇔

♃╙ ╠╣∏⌐ ⅜┌╣≡⇔╕℮  

 

№≤⅜⅝ 

╦↨╦↨↓╪⌂ ╩ ╪≢ↄ∞↕╡№╡⅜≤℮↔↨™╕∆ ↓↓╕≢ ╗↓≤⅜≢

⅝√≤™℮↓≤│ ╙⇔⅛⇔≡∆≢⌐ ⌐ ╩ ↕╣≡™╢ ≢⇔╞℮⅛? 

≥∟╠⌐⇔≡╙ │ ╠⇔™≢∆⌡  

│ ╕ⅎ⅜⅝≢₈ ∫≡™╢≤↓╤⅜№╢⅛╙₉≤ ⅝╕⇔√⅜ ⌂ↄ≤╙ 1≈

™⅜№╢↓≤⅜ ⅛∫≡™╕∆ ╟⅛∫√╠ ™ ⇔≢╙⇔≡╖≡ↄ∞↕™  

⇔√ↄ≤╙ ─ ─⌂↕╝ⅎ⌐ ⅜ ≢⇔√ ◗ⱷfi♫◘▬  
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─ⱷ▬◐fi◓ (CLIP STUDIO PAINT PRO)  

        ryu  

≤≡╙ ⅜ ההה∆≢™ ╙│╣ ⁹ההה╟╢≡∫⅜ ╠∏╩ ╘≡ ⅝

╕⇔≡⁸↓─ ™ ↓─ ╩ ™≡™╢≤↓╤≢∆⁹↓╪⌂ ─√╘⌐⌂╢⅛≥℮

⅛╦⅛╠⌂™╟℮⌂ ─√╘⌐⌂╪≢ ⇔≡ ⅛⌂⅝ │™™≤⇔≡

─ ─ⱷ▬◐fi◓─ ⌐ ╡⇔╞℮⅛⁹ 

 

│∂╘⌐ 

ⱴ│₈כ♥─ ₉╠⇔™≢∆⁹⌂╪≢₈╠⇔™₉≤™℮ ⌂ ⌂─⅛≤™℮

≤⁸ EDP ╩ⱴכ♥≢ ╘╢─≢∆↑╣≥⁸ ╠⅛ⱴכ♥─⧵│≢

╣√ ╩⇔╕∆⁹ ╩ ↓℮≤™℮↓≤⌐⌂∫≡ ╙ THE ╩ ↄ ⅜№╕

╡ ↓╠∏⁸₈ ⌐ ∫≡™╢ ─ ₉≤™℮◖fi☿ⱪ♩≢ ™≡╖╟℮≤

™╕⇔√⁹ ─▬ꜝ☻♩ⱷ▬◐fi◓││∫⅝╡ ∫≡ ⌐⌂╢⅛≥℮⅛╦⅛╡

╕∑╪⁹▬ꜝ☻♩╩ ↄ ⌐╟∫≡ ⌐ ∫√ⱷ▬◐fi◓─ │∕╣∙╣ ™╕

∆⇔⁸ ≢∆⁹≤™℮↓≤≢⁸ ─ⱷ▬◐fi◓│ ⌐∆╢≤™℮ │∕╣≢

╙™™⇔⁸ ─ⱷ▬◐fi◓╟╡╙™™ⱷ▬◐fi◓╩ ∫≡™╢⌂╠┌╦↨╦↨

╢ │№╡╕∑╪⁹ ⌐ ∫√ ≢™™─≢∆⁹≢│ ⌂╡─ⱷ▬◐fi◓─

╩ ⇔╕∆⁹ 

 

─  

 

⅝Ƃ Ƃ Ƃⱴ☻◐fi◓Ƃ ╩ ↄƂ ╡ƂRGB Ƃ  
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⅝ 

 

≢│↓↓≢ ╩ ∆⅛≤™ⅎ┌⁸№╕╡ ∆↓≤│

№╡╕∑╪⁹√∞⁸↓↓≢ ∆╢↓≤≤™ⅎ┌⁸≥

─╟℮⌂ ⌐⇔√™─⅛╩ ╕⅛⌐ ╘╢↓≤∞≤

™╕∆⁹ ⅎ┌ ─ ─ ⅛≥♩כ◌☻⁸≥℮™≢

ⱨꜞꜟ≤⅛⁸ ─ ≤⅛⌂≥─ ⅜↔∟╚↔∟╚≤

⌂∫≡⇔╕∫≡ ⅛ↄ│╦⅛╡╕∑╪⅜⁸

⌐╖╢≤⁸∕╣≤⌂ↄ☻◌⁸⅛≥⌂∞♩כ ─ ∞⌂

≤ ⅛╢╟℮⌐⌂∫≡™╕∆⁹╕√⁸ ⅝ↄ™┘≈⌂

╩ ⅛ ™≡╕∆⅜∕╣│ ≢ ╩ ╣√

™≤ ⅎ√─≢ ⅝╕⇔√ ╣√─│

∞↑∞∫√↑≥ ⁹ 

 

 

 

 

 

 

 

─כꜘ▬꜠⅝ ⌐ ╩כꜘ▬꜠ ⇔ↄ

⇔⁸ ─ √ ╩№╠⅛∂╘ ∫≡╖╕∆⁹↓─

⌐⅔⅛⇔⌂≤↓╤╩ ∆╢ ╙№╢─

≢⁸∕─ ≢ ⅝╩ ⇔√╡⇔╕∆⁹ │≈

↑≡╙≈↑⌂ↄ≡╙™™≤ ™╕∆⁹ 
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⅝╩╙≤⌐ ╩ ⅝╕∆⁹ ⅝꜠▬ꜘ

─כ ⌐ ╩כꜘ▬꜠ ⇔⁸ ⅝꜠▬ꜘ

─כ ╩ →⁸ ⅝─↔∟╚↔∟╚⇔√

№╠╝╢ ─ ⅛╠ ┬╟℮⌐ ≢כꜘ▬꜠

╩ ™≡™⅝╕∆⁹ ─ │ GⱭfi≢

⅝╕⇔√⅜⁸ Ɑfi≢╙ ⌂™≢∆⁹ ─

╩ ⅛⌂⅛∫√─│⁸ ≢ ─ ╛ ╩

⇔√™≤⅝⌐Ɑfi─ ⅜ ╢≤ ∞⅛╠≢∆⁹

⅜ꜟꜞⱨ─♩כ◌☻ ╖√™⌐⌂∫≡╢↑

≥ ⌐⇔⌂™ ─ ⁹ 
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ⱴ☻◐fi◓ 

 

⅜ ╦∫√╠ ╩כꜘ▬꜠

─ ⌐⇔╕∆⁹∕⇔≡⁸ ⅝꜠▬ꜘ

℮╙│כ ╦⌂™─≢ ─ ⌐⇔

╕∆⁹ ─כꜘ▬꜠ ⌐ ↔≤─

╩כꜘ▬꜠ √⌐ ⇔⁸ ≈

≤ ⌐ ↑⅜≈ↄ ╩ ™

≡™⅝╕∆⁹⌂−⁸ ≈ ╩ ™≡™

ↄ⅛≤™℮≤⁸ ⌐ ╣≡™⌂™

♪♇♩ ∟ ╩ ≈↑╢√╘≢∆⁹

╩ ↄ≤⅝│ ─ꜟכ♠⇔┬≈╡

╩כꜘ▬꜠ ╩ ™╕∆⁹ 

↓─≤⅝⁸ ⅜↑∞כꜘ▬꜠ ⅎ≡

™╢ ≢⁸ │כꜘ▬꜠⅝ ⅎ⌂

™╟℮⌐⇔≡™╕∆⁹ כ♠⇔┬≈╡

ꜟ∞↑∞≤ ⌐ ╣≡™⌂™

♪♇♩ ∟ ⅜№╢─≢⁸ ╡≈┬⇔

₈─ꜟכ♠Ⱪ◘─ꜟכ♠ ╡ ⇔

⌐ ╢₉╛ ╩ꜟכ♠ ∫≡ ╡╕∆⁹↓─ ╩ⱴ☻◐fi◓≤ ∫≡⁸♪♇♩ ∟

╩ ∆╢√╘⌐⇔╕∆⁹ 
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╩ ↄ 

 

─ ≢▬ꜝ☻♩─ⱬכ☻ ╩ ⁸

≤ ╩ ⌐⇔╟℮≤ ⅎ≡╕⇔√⅜⁸

╦╡╩ ↓⇔≡⇔╕™⁸ ─ ╩Ⱨfi◒

⌐⇔╟℮≤™℮↓≤⌐⌂╡╕⇔√⁹↓

╣⌐ ╦∑≡⁸ⱨꜞꜟ─ ╙ ─№√╢

│ ⌐⇔╕⇔√⁹ ⌂ ╩

⌐ ∫≡™⅝√⅛∫√─≢∆⅜⁸↓─

≢ ⌂ ╦╡ ⁹ההה⌡√⇔╕⇔↓

╩ ↄ≤⅝│⁸ⱴ☻◐fi◓⇔√

─כꜘ▬꜠─≥↔ ╩꜡♇◒╩○

fi⌐⇔≡⁸ ₈─ꜟכ♠⇔┬≈╡ ∫≡

╢₉≢ ╩ ⅝ ⅎ╕∆⁹ ╩꜡♇

◒⇔⌂™≤⁸ ⅛╠ ⅜│╖ ∆─≢

≢∆⁹ ─ │ ╩ ∆√╘⌐

◄▪Ⱪꜝ◦♠₈─ꜟכ ╠⅛₉≢ ⌐

⇔≡ ─ ╩┤╪╦╡≤ ⇔╕∆

╕√⁸ ╙ ⇔◄▪Ⱪꜝ◦≢ ⇔╕∆⁹

─כ♃◒ꜝꜗ◐≢≥↓╢∆℮↓ ⅜ ⅎ╛∆ↄ⌂╡⁸ ─ ⅜▪♇ⱪ⇔╕∆⁹

∟⌂╖⌐↓─ │◄꜡♥▫◦☼ⱶ╩ ⱶכ◕╢∆ כ◕꜡◄╢╝╦™ ≢ ╦╣

≡™╢ ─כ♃◒ꜝꜗ◐⁸╡│╛⁸╡№≢ ╩ ⅎ╛∆ↄ∆╢√╘⌐ ╖ ↕╣

√∕℮≢∆⁹↕∆⅜≢∆⌡⁹ 

 

∕⇔≡⁸╕≈ ─ ╙◄▪Ⱪꜝ◦≢

⌐⌂∂╕∑╕∆⁹ 

 

 

 

 

 

 

 

 


