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䃶䃩䓴⼸͚ಎ㕹ᱰᱧౕܾߕ≩ڣࣷڠθ䃶䃩͚ัλͨᄩౝѺಎ䰭㺮ᄦڣ჋᫪⮱䔊ࣺ⼸Ꮌ∂⮱㵹ͧ

䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉εВ㻱ݣ૕ಉڙ䃶ᵵУಊܾ θ䃶䃩ϻ⿸ᵵᐭ໸ಎࢳ㏼ӓᴒ૔䊤䃶হ჎ݑぶऱ͗

⼸Ꮌ⮱ᣕ䔈ಎВࣷᴒ㣤⟜㒗࿹⪾ϧ૔ᩣ䯳䃮ᢛ૔䛴ःⰥᰶڤ⮱ڠᑧݣᕔ⮱ᣗ᫪ぶಎ౴⩞㕹ᱰᱧڠᢹ

ᤎͨᄩᱰ૕㮪♣∂ᒸᏁᒀ䉸ε㕹ᱰᱧౕܾڠθ䃶䃩͚᠒ᰶᎬ∈́ᑧᰶ߈⮱ᱰ߈ಎВӬ჋⣝ܾθ

䃶䃩ࣾ⣝૔ᤚ䱟૔䃮჋হᘖ㒇⟜㒗⮱ധ᱙Ⱋᴴಎѳ᭜हᬣΌ䰭㺮͒ᵩ㻱㠰ڣ㕹ᱰ⮱㵹ҬಎВ䭟₏ڣ

ౕᆒ㵹㕹䉐⮱䓴⼸͚჋᫪䔊∂㵹ͧಎ࠲᠙䔊ࣺ⼸Ꮌ∂⮱㵹ͧ૕∂ᒸ㻱Ⴧγ䃥็㻱㠰㕹ᱰᱧڠ㵹

ͧ⮱᫦∂ಎ㐆䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ䃫㒛ⰥᏁ⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎᅞ᭜͚ڣ⮱̭⻺᫦∂૕ڣ

⁎ಎᄦܾθ䃶䃩͚⮱ڣЃͨҀ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧᏁ॓㻱Ⴧ⼸Ꮌᕔ∂ᒸऻ᳉εВ䕼ݣ⮱䬛䷅ಎ̺
ౕ᱙᪴⮱䃕䃧㠰డ૕఍ͧ჋䌢㶕ᬻಎܾ θ䃶䃩͚⮱㕹ᱰᱧڠ㺮Ⅿऱ䃶䃩࣯̻ϧᅑڣ᭜㷘ܾθ䔪

䃶͸ϧࣷڣ䓖៑ϧぶ䖢Ⴕ⼸Ꮌ∂⮱㻱ჇಎࢳᲒ᭜ᬏ͒ᵩࣵ͒ࢶ⮱ಎౕ ⣝჋⩌≨͚䔆ᵤ⮱Ҹၽ᪝̺

㘉᪝૕Ҹຯಎ䓖៑ᒸጵౕϻθч㻮૔䬲ࢤ૔䄰ᴒぶ≨ߕ⮱䓴⼸͚ಎ⩇㜠ౕ䃶䃩⼸Ꮌ૤ใ૥⮱㼭㵹͚ಎ
ຯ᳉䔊ࣺ჋Ҁ∂ᝃ㔲⼸Ꮌ∂⮱θ჋㷘⶛䃑ಎ䗐͵ᰶڠ㕹ᱰᱧ̺ڠϲч䛴ःᰶ᩵⮱⼸Ꮌᣗ᫪ᄦڣ

䃶䃩᩵ᏁεВ䭨᫚ಎ⩇㜠ч䛴⩕჋Ҁ∂ᘼͶ̷⮱ݣ㷮εВݣ₏૔ᘖ㒇૕ₑᬣಎ᜾Й⮱㕹ᱰᱧڠᄦ

⼸Ꮌ∂⮱ᄷ䛺૔͒ ᵩ䖢Ⴕ⼸Ꮌ∂㻱Ⴧ⮱ᘼ䃳ᒭᒭ㘪์䓫ݝᒵ倅⮱⼸Ꮣ૕ᰡ䛺㺮⮱᭜ಎܾ θ䃶䃩⮱
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࣯̻ϧᅪノΌчᰶ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎѳ⩞λ䃶䃩⮱ͨᄩᱰᢹᤎౕ㕹ᱰᱧڠ⮱᝸͚ಎ఍ₑ䃶䃩

࣯̻ϧ⮱⼸Ꮌ䔊∂㵹ͧᒭᒭ䯫Вϔ⩌ᣕ䔈⼸Ꮌ⮱᩵᳉ಟ㔹㕹ᱰᱧڠᄦ჋᫪γ⼸Ꮌ䔊∂㵹ͧ⮱䃶

䃩࣯̻ϧч䛴⩕ऱ⻺ݣ㷮ᣗ᫪ಎВᰶ᩵䕼ڣݣ჋᫪⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ૕䔅䰭㺮䄡ᬻ⮱᭜ಎぁ
㔲ౕₑ䃕䃧⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎ̭ 㝙̺჉䦵ᄦ䃶䃩࣯̻ϧ჋᫪⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ૕௳ ᒀ♣ಎ
䔆Ꭳ䲋॓Ⴧᄦ䃶䃩࣯̻ϧ჋᫪⮱䔊ࣺ⼸Ꮌ⮱㵹ͧΌ䰭㺮εВⰥᏁ⮱⼸Ꮌั㒛ಎ௴ग᭜఍ڣᕔ䉕

̺ह㔹ౕ̺᱙⁎䃕䃧͸݄૕
ಕ಑⼸ᎼᘼͶ̷⮱䭨᫚

ᄦ䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ౕͧ䃶䃩⼸ᎼᘼͶ̷̺ε䃑जᎣᄦڣϻ⼸Ꮌ᩵᳉̷εВ䭨᫚ಎ᭜
ᄦౕڣ⼸Ꮌ̷εВⰥᏁั㒛⮱ݺ᣽૕

λܾθ䃶䃩⼸Ꮌ⮱䓽㵹ಎϧЙजВϻ̺ह⮱㐡Ꮣࣨ⤳㼐૕Ҹຯಎܾڠ θ䃶䃩᭜ͧγࣾ⣝૔ᤚ
䱟૔䃮჋Ꭳᘖั⟜㒗㔹ᆂᐭ⮱૕ࣵຯಎܾ θ䃶䃩⩞Ⱕڠ㕹ᱰ䘕䬕ͧ჋⣝ౕڣऱ͗䃶䃩䭣⃢⮱㕹㘪

㔹ᣕ䔈૕ᒀ♣ಎΌजВ⤳㼐ͧಎܾ θ䃶䃩᭜ͧγԊ䯉ᱰݖ㔹䔈㵹⮱૕♣㔹ಎܾ θ䃶䃩⮱ӓᴒ૔䊤
䃶૔჎ݑ⮳᭜䦵ᄦ⟜㒗㔹䔈㵹⮱ಎ䔆Ꮑ䄒᭜⤳㼐ܾθ䃶䃩⼸Ꮌ⮱ധ᱙㐡Ꮣ૕ₐ᭜ധλ䔆⻺ധ᱙䃑

䃳ಎౕ 㕹ᱰᱧڠᄦܾθ䃶䃩⼸Ꮌ⮱ᣕߕ䓴⼸͚ಎϧЙڠ∕⮱ᒭᒭ᭜ڣᄦ჋Ҁ䬛䷅⮱㼐۠૕఍ₑಎ
ᒀθ჋᭜॓ᴒ⌲૔ᩣ䯳⮱䃮ᢛ᭜॓⶛჋ܳٲ૔∂ᒸ⮱䔯⩕᭜॓۳⶛ぶ჋Ҁ䬛䷅᱗㘪ᓄݝ㼐۠ᬣಎ
㕹ᱰᱧڠᄦܾθ䃶䃩⼸Ꮌ⮱ᣕ䔈఍ₑ㷘॓Ⴧᅞᬍज㒛⪾૕ओใಎВᒭ⮱჋䌢㶕ᬻಎ̷ 䔝჋Ҁ䬛䷅

㠒ᓄݝ㼐۠ಎ݆ 㕹ᱰᱧࢠڠҬౕߋᵵ䓴⼸͚჋᫪γ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎڣᄦ䃶䃩⼸Ꮌ⮱ᣕ䔈Ό

̺ч఍ₑ㔹ऄݝᒞ৺૕
㮪♣ܾθ䃶䃩∂Вᒭᄦ㕹ᱰᱧڠᏁ䖢ᓗ⼸Ꮌ∂Όᰶ㺮Ⅿಎѳ᭜็ͧა㼭ᐼ⮱ՎᄩಎࢠҬⰥڠ

∂ᒸ㐆⼸Ꮌ䔊∂㔲㻱Ⴧγ჋Ҁ∂ᘼͶ̷⮱ั㒇ಎѳᎣᬍⰥᏁ⮱䭨᫚⼸Ꮌ䓽㵹⮱᩵ߌಎ䔈㔹ᄩ㜡㕹

ᱰᱧڠ䔊ࣺ⼸Ꮌ∂⮱㵹ౕͧᣕߕ⼸Ꮌ䓽㵹̷⩲㵹ᬍ䭨૕఍ₑಎ⼸Ꮌᕔ∂ᒸऻ᳉㺮Ⅿᄦ㕹ᱰᱧڠ

჋᫪⮱⼸Ꮌ䔊∂㵹ͧϻ⼸ᎼᘼͶ̷̺ε䃑जᎣᄦڣϻ⼸Ꮌ᩵᳉̷εВ䭨᫚ᅞᰶڤ᫝⮱ᘼͶ૕
ಖ಑⼸ᎼᘼͶ̷⮱ั㒛

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ౕ⼸ᎼᘼͶ̷॓Ⴧ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ૔䭨᫚ڣ⼸Ꮌ᩵᳉͸ऻಎᒭᒭ䔅

䰭㺮εВⰥᏁ⮱⼸Ꮌᕔั㒛ಎຯ㺮Ⅿ䄒䔊∂㵹ͧ᝭⊶ࣷ⮱⼸Ꮌ䛺᫝䔈㵹ಎᝃ㺮Ⅿ䔈㵹ⰥᏁ⮱㶒

ₐಎᝃ㺮Ⅿᄦ䄒㵹ͧ⮱⼸Ꮌ㐀᳉εВ॓Ⴧಎぶぶ૕ևܧⰥᏁ⮱⼸Ꮌᕔั㒛҉ͧ⼸Ꮌᕔ∂ᒸऻ᳉⮱

㺮㉍ಎڣ䛺㺮ᕔᔻ͵ᑧ䄰䘪̺䓴ܳಎ⩇㜠఍ₑजВᄳ⼸Ꮌᕔऻ᳉⼝ͧ⼸Ꮌᕔั㒛૕
⮱⻺ㆨጛᐯᕔ૕ᵦᢛ̺ह⮱ᴴ۳ಎᄦ⼸Ꮌᕔั㒛जВ䔈㵹̺हڣ⧵ڠλ⼸Ꮌᕔั㒛ಎ䰭㺮ڠ

ܳㆨಟ̺ ह⻺ㆨ⮱⼸Ꮌᕔั㒛ಎजВᄦᏁ̺ह⻺ㆨ⮱䔊ࣺ䃶䃩⼸Ꮌ∂⮱㵹ͧ૕᝭䅀̺ह⻺ㆨ⮱䔊

ࣺ⼸Ꮌ∂⮱㵹ͧಎᬏ࠲᠙͒䛺⼸Ꮣ̺ह⮱䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧಎΌ࠲᠙ౕ̺ह䃶䃩⣜㞯䔊ࣺ

ܾθ䃶䃩⼸Ꮌ⮱㵹ͧ૕Ҹຯಎι჎ࣾ⣝̭჎ᰶ䔊ࣺ䃶䃩⼸Ꮌ⮱ᗲۢಎ఍㔹॓Ⴧ̭჎㷮ݑᎣᄳᵵУ

ࣾఋ࣌჎ϧℾ∂䮏䛺᫝჎ݑಎᅞ᭜ι჎ധλ̭჎䔊ࣺ⼸Ꮌ∂⮱㵹ͧ᝭և⮱⼸Ꮌᕔั㒛૕ࣵຯಎ䲋
∂䃮ᢛᢿ䮑ᅞ᭜ڥಸ⮱ᄦ䲋∂ः䃮㵹ͧ⮱̭⻺⼸Ꮌᕔั㒛ಟ㔹⩞λ㻮䃮ϧౕⰥڠ⮱䃝ᒂ̷᱗カ
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ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᫝䃧

௳
௴

࣯㻮⢸᩼䔉ಞ૪䄂䃧⣝Аܾθ䃮ᢛ∂⮱͑͗ധ᱙䬛䷅૫ಎ૪పუᷭᄌჅ႓䮏႓្૫ಕಓಔಓᎡすಙ᱌૕
ͧ䭟₏૤⾮㷚჎ݑ૥㔹䃫㒛⮱䃮ᢛᐭ⹧⼸Ꮌಎᣔ䓖ࣹ᫦䘪Ꮑ䖢ᓗ૕఍ͧШ҂̭᫦䔊ࣺ䄒⼸Ꮌ⮱㻱Ⴧ䘪чᒏ᜽

૤⾮㷚჎ݑ૥ಎ䔈㔹ᄩ㜡ᐣ᱌჎⤳䔆ᵤ⮱⼸Ꮌั㒛૕ѳ᭜ಎ䔆⻺ᄦ᝭ᰶ䃶䃩ͨҀ䔊ࣺ⼸Ꮌ㻱㠰⮱ᗲᒏ䃫㒛Ⱕह⮱⼸Ꮌ

ั㒛⮱᪝䛼Ხͧᰶ䭽ಎߌڣ㘪̻ぁ㔲ౕₑ᝭䃕䃧⮱⼸Ꮌᕔ∂ᒸऻ᳉Όᰶጛᐯ૕



ऺ఍ₑ䰭㺮㶒̷カऺぶᗲᒏಎ݆ ᭜㺮ⅯᄦₑεВ㶒ₐ⮱̭⻺⼸Ꮌᕔั㒛૕᭫♣ಎ䔆ψ䔒ᐯ⮱⼸Ꮌ

ᕔั㒛ಎ᝭Ꮑᄦ⮱ᅞ᭜̺ह⻺ㆨ⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ૕
̺ह⻺ㆨ⮱⼸Ꮌᕔั㒛⮱͒ࢶ⼸Ꮣ̺हಎВᏁᄦ̺ह͒䛺⼸Ꮣ⮱䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ૕

䒰͒ࢶ⮱⼸Ꮌᕔऻ᳉ͨ㺮᭜ᠴ⼸Ꮌ̷㐊ᄦ⮱॓Ⴧಎͧں̺ࢠ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ᣽ӈౕ⼸Ꮌ̷

εВ䛺᫝䔈㵹ᝃεВ㶒ₐ⮱ᱧч૕ౕ䔆⻺䒰͒ࢶ⮱⼸Ꮌᕔऻ᳉͚ಎࣵ जВܳࡧᅭ䘕⮱॓Ⴧ̻᪡

Ҁ⮱॓Ⴧ͑⻺ᗲۢ૕᝭䅀ᅭ䘕⮱॓Ⴧಎຯౕ䲋∂䃮ᢛᢿ䮑͚ಎຯ᳉ग᭜ᄦ䲋∂㣤ᓄ⮱ӈ䔝εВᢿ

䮑ಎ䗐͵ᅞ᭜̭⻺ᅭ䘕⮱॓Ⴧಟ㠒⩞ₑᄩ㜡ᄦⰥڠ⮱䛺ฺᕔӈ䔝⮱॓Ⴧಎ⩇㜠ᄦ఍ₑ㔹㣤ᓄ⮱჋

➖䃮ᢛぶ⮱ᢿ䮑ಉࢠ૤⃿ᴾ͸᳉૥ಊಎ݆ ᭜̭⻺ᰡڕ䲏⮱॓Ⴧ૕ຯ᳉఍ͧᄦܾ䃜䕩ӈ૔䲋∂᥉ᴒぶ͒

䛺䔊ࣺܾθ䃶䃩⼸Ꮌ∂㵹ͧ⮱॓Ⴧ㔹ᄩ㜡ᄦ᪡ܾ͗θᠴᣔ⮱ᒨᏂ॓Ⴧಎ䗐͵ᅞ᭜̭⻺᪡Ҁ⮱॓

Ⴧ૕⼸ᎼᘼͶ̷᪡Ҁ⮱॓Ⴧ᭫♣᭜ᰭ͒ࢶ⮱⼸Ꮌᕔั㒛૕
ಉιಊܾ θ⼸Ꮌᕔ∂ᒸऻ᳉⮱ᘼͶܳᲽ

ౕᤚ⹧ܾθ⼸Ꮌᕔ∂ᒸऻ᳉Ⱕڠ㺮㉍⮱ധ⵭̷ಎ䔅䰭㺮䔈̭ₒᄦڣᘼͶ䔈㵹ܳᲽಎВӬ䃑䃳

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⾣「ᘼঠⱭϭ͵૕௳ ᤚ⹧ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱क़ͶಎजВͧऻ㐚⮱ⵁ⾣

ຍჇಇ჋⮱ധ⵭૕
仃ٵಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉҉ͧ䦵ᄦ㕹ᱰᱧڠ䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ㔹䃫㒛⮱̭⻺⼸Ꮌ

ᕔ⮱ั㒛ಎᬕౕ㐡៑⼸Ꮌ∂̺ज䔊ࣺ⮱ᄷ͒ಎᘼঠⱭ⼸Ꮌ∂ᄦ㕹ᱰᱧڠ䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ

ᅭ䭽λ㼐۠ᵵںθ⼸Ꮌ⮱Фթ̺ܾࢠ᫝⮱䃑䃳ಎڕ㘪⮱̭⻺ߌҀ⣝⮱᭜ᄦܾθ䃶䃩ڣღᓺಎں̺

У⮱჋Ҁ䬛䷅ಎ䔅ౕλ㻱ݣ㕹ᱰᱧڠ⮱㵹ͧহԊ䯉ᱰݖಟᎣࣺ́᭍ܧᄦܾθ䃶䃩͚㕹ᱰᱧڠ㵹ͧ

⮱㻱㠰ࡃ᣽ܧγ᫝⮱㺮Ⅿಎߋࢠ⤳ܾθᵵУᓲ䶨䖢Ⴕ⼸Ꮌ㻱㠰૕
ಎܾ⁎ڣ θ⼸Ꮌᕔ∂ᒸऻ᳉᭜ᄦ㕹ᱰᱧڠ჋᫪䔊ࣺ䃶䃩⼸Ꮌ㵹ͧ᝭և⮱⼸Ꮌᕔั㒛ಎᬕౕҬ

ϲں̺∂䕇䓴჋᫪䔊ࣺ⼸Ꮌ∂⮱㵹ͧᣕ䔈䃶䃩⼸Ꮌ⮱Юఫ̺㘪჋⣝ಎ఍ₑಎ䔆ᘼঠⱭܾθ䃶䃩ڣ

ϲӊ䲍ᄦ䔊ࣺ⼸Ꮌ∂㵹ͧ⮱ั㒇૔ᄦ䔊∂㔲⮱ݣ㷮Გ㐡៑̺ڣज䔊ࣺ⮱ᄷ͒ಎ㔹́䔅ज䕇䓴䄥ຯ

䔊∂ःᓄ⮱䃮ᢛᏁᒀᢿ䮑૔䔊∂ノ䓃⮱ᵵУᏁᒀ᧑䨭ぶ⼸Ꮌ∂⮱᫦∂ಎҬ㕹ᱰᱧڠ჋᫪⮱䔊ࣺ䃶

䃩⼸Ꮌ⮱㵹̺ͧں㘪์ᣕߕ䃶䃩⼸Ꮌ⮱䓽㵹૕
ಎܾ⁎ں θ⼸Ꮌᕔ∂ᒸऻ᳉ᘼঠⱭڕ᫝⮱Ꮑᄦ⼸Ꮌ䔊∂㵹ͧ⮱᫦∂૕∂ᒸ㻱݆̺हλڣЃ

⹫ч㻱݆ಎڣ䛺㺮ᴴᔄ͸̭᭜∂ᒸ㻱݆Вᑧᰶ߈⮱∂ᒸऻ᳉҉ͧ㻱݆ᓄݝ䖢Ⴕ⮱Ԋ䯉૕ᠶ⚔̺

ह⮱ᴴ۳ಎजВᄦ∂ᒸऻ᳉䔈㵹̺ह⮱ܳㆨ૕Ҹຯಎᠶ⚔∂ᒸऻ᳉⮱͒ࢶ⼸ᏓಎजВܳͧℾθ∂

ᒸऻ᳉૔㵹ᩬ∂ᒸऻ᳉Вܾࣷθ∂ᒸऻ᳉ಟᠶ⚔∂ᒸऻ᳉⮱ᕔ䉕ಎजВܳͧ჋Ҁᕔ∂ᒸऻ᳉̻⼸

Ꮌᕔ∂ᒸऻ᳉૕ₑใಎ䔅जВᄳ∂ᒸऻ᳉ᠶ⚔ߌ㘪ጛᐯಎܳ ͧᘖ㒇ಉั 㒇ᝃݣ㷮ᕔऻ᳉ಊ૔㶒֬૔຃
ヴ̭ᒸಎ㔹᭜͝ჹ็ᵤ⮱૕∂ᒸᵦᢛ̺ह⮱ᗲࡰ૕⩞ₑज㻮ಎ∂ᒸऻ᳉⮱䃫㒛Ꭳ䲋ݘぶ̺हㆨߞ

ۢВࣷ䰭㺮ಎ䃫㒛ᰶڤⰥᏁ⻺ㆨ⮱∂ᒸऻ᳉૕䮼Ɑ∂⇨⮱̺᫚ࣾᆂಎ∂ᒸऻ᳉⮱ڲღহ⻺ㆨΌౕ

̺᫚ᰡ᫝ಎ́ Ꮣ̺᫚᣽倅૕ܾθ⼸Ꮌᕔ∂ᒸऻ᳉఍ͧ㺮ⅯВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸ࡃ䦵ᄦᕔ૔㇫㏳ڣ

⼸Ꮌ䔊∂㵹ͧಎႹ̺ڕहλэ㐌⮱჋Ҁᕔ∂ᒸऻ᳉ಎᰡ̺हλऑ㔮⮱ᘖ㒇ᕔ∂ᒸऻ᳉ಎ఍㔹᭜̭

⻺᫝ಸ⮱∂ᒸऻ᳉૕
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ᒀλᤚ⹧䔆͗ắᔢ⮱૤ᘼᠴ૥૕⩞λܾθ䃶䃩∂႓⩹ᄦ⣝Аਟ႓⮱૤᝭ᠴ૥হ૤ᘼᠴ૥ᅇ℁䒰䭹⩌ಎ఍ₑౕ䔆䛹Ҭ⩕ᰡᭀ

λ⤳㼐⮱૤ᘼঠ૥䔆ᵤ⮱㶕䔝૕



䄡ᬻ䔆̭◦ಎ᭜ͧγ䔈̭ₒ䃧䔝ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ౕ∂ᒸࣾᆂࢳट͚⮱ᘼͶಎВӬᄳᄦܾ

θ⼸Ꮌᕔ∂ᒸऻ᳉䬛䷅⮱ⵁ⾣ᩫౕ∂ᒸࣾᆂ⮱ࢳट㗹ᮜ͚ᆂᐭ૕ϻ∂ᒸट⮱ࣾᆂ䓴⼸ⰸಎᬖ᱌

⮱∂ᒸͨ㺮᭜ܾθ∂ಎ㔹Ԋ䯉∂ᒸ̺ज䔊ࣺ⮱ᄷ͒ಎӊ䲍⮱ͨ㺮᭜͒ࢶ⮱ܾθݣ㷮૕㮪♣䮼Ɑ⹫

ч⮱ࣾᆂಎᄦܾθ̻ℾθ⮱ั㒇ևγⰥᏁ⮱ܳࡧಎѳ䓱Ϸͧ₏ಎᄦ䔊∂㵹ͧεВݣ㷮Ϻ♣᭜ϧЙ

䃑जᏓᰭ倅⮱∂ᒸऻ᳉૕ᘖ㒇૔ݣ㷮҉ͧ㐡៑∂ᒸᄷ͒⮱᫦∂ຯₑ⌞ڒϧᓰಎВ㜡ϧЙ䕇፥䃑

ͧಎ∂ᒸऻ᳉ᅞ᭜ᄦ䔊∂㵹ͧ⮱ᘖ㒇হᄦ䔊∂㔲⮱ݣ㷮ಟ⩇㜠䃑ͧಎ㠒ᬍ䔆ᵤ⮱ั㒇ಎ݆ ᘼঠⱭ∂

ᒸऻ᳉⮱㑧๞૕♣㔹ಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ᘼঠⱭ䕇䓴Ҭ䔊∂㵹ͧ⮱⼸Ꮌ䭨᫚ᎣεВⰥᏁ⮱⼸

Ꮌั㒛ಎВ䃖䔊∂㵹̺ͧ㘪૤ᓄݖ૥⮱᫦ᐼ䕼₏㕹ᱰᱧڠ䔊ࣺ⼸Ꮌ∂ߋᵵಎ჋⣝ڣ㐡៑⼸Ꮌ∂⮱Ⴤ

ᬕಎ఍㔹̻ڣВᒭ䛴⩕ݣ㷮ぶᘖ㒇ᣗ᫪Გ䭨ी䔊∂㵹ͧ⮱᫦∂Ⴙ̺ڕह૕
ᰭऻಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ᘼঠⱭ⼸Ꮌ∂⮱⠙➦Фթহ⠙⿸ౝѺᓄВⱌₐ⶛⿸ಎᘼঠⱭ㕹ᱰ

ᱧߋڠ⤳ܾθᵵУᏁᒀ䖢Ⴕ⼸Ꮌ∂⮱㺮ⅯಎΌᘼঠⱭ䃶䃩⼸Ꮌ⮱ᱰݖԊ䯉̻㕹ᱰݣ㏓⮱㺮Ⅿ఍

ₑ䓫ݝγ᫝⮱倅Ꮣ૕
ϧЙᄦܾθ⼸Ꮌ∂ᒭᒭϻ̺ह⮱㐡Ꮣ䔈㵹㼐䄨૕Ҹຯಎᰶ ϧᄳڣ㻳ͧ㥪჋হԊ䯉ܾθ჋Ҁ

∂⮱∂ᒸಎΌᰶϧᄳڣ㻳ͧ૤ᄼთ∂૥૤ϧᱰԊ䯉∂૥ಎぶぶ૕Ꮑ䄒ⰸݝಎܾ θ䃶䃩∂⮱ധ᱙Ⴤᬕ仃

䃶䃩㵹ͧಎaڣ᭜㻱㠰ܾθ䃶䃩͚⮱ͨҀࣷٵ ᭜ౕ㻱ݣ㕹ᱰ㵹ͧহԊ䯉ᱰݖ⮱ധ᱙㗹ᮜ͚ಎ⣝А

ܾθ䃶䃩∂᝺ᓄВϔ⩌হࣾᆂ૕ܾθ䃶䃩∂҉ͧపუ⮱ധ᱙∂ᒸᏁᒀᓄݝᄷ䛺হ䖢Ⴕಎ̺ 㘪ღ

ᓺ⼸Ꮌ䔊∂ಎ䔆᱙Ꮑ᭜̺㼭㔹૨⮱ധ᱙㺮Ⅿ૕♣㔹ಎ⩞λܾθ⼸Ꮌ∂҉ܾͧθ჋Ҁ∂Ԋ䯉∂⮱क़

Ͷ̭Ⱑ㷘㒛λᰭ䛺㺮⮱ౝѺಎҬڣᒭᒭัλϻᆋ⮱ౝѺಎ఍ₑಎౕ Вᒭ⮱ܾθ䃶䃩჋䌢͚ࢠҬᰶ

ࣾఋ䛺჎ぶ⼸Ꮌᕔั㒛ಎ䦵ᄦ⮱ᒭᒭΌग᭜ܾθᵵУ⮱჋Ҁ䬛䷅ᅇ᱗ᓄݝ㼐۠ಟ㔹ग㺮჋Ҁ䬛䷅

㷘䃑ͧጟ㏼ᓄݝ㼐۠ಎ䗐͵⼸Ꮌ䔊∂ᅞ̺ں᭜䰭㺮㼐۠⮱䬛䷅૕௳ ⼸Ꮌᕔ∂ᒸऻ᳉̺ںВ჋Ҁ

䬛䷅⮱૤㼐۠૥̻ ॓҉ͧ⼸Ꮌั㒛⮱ധ⵭ಎҬ䔊ࣺ⼸Ꮌ⮱㵹ౕͧ⼸Ꮌ∂⮱ᘼͶ̷㷘॓ჇᎣ㺮Ⅿε

ВⰥᏁ⮱⼸Ꮌั㒛ಎ⼸Ꮌ䔊∂̺ں఍ͧ჋Ҁ䬛䷅⮱㼐۠㔹᜽ͧ䔰㙞ั㒛⮱૤␼㑾͸冩૥ಎ఍ₑᒝ᭫

γ⼸Ꮌ∂⮱⠙⿸Фթ૕
ᕨ͸ಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ᄦ⼸Ꮌ䔊∂㵹ͧϻ⼸Ꮌ̷᩵߈εВ॓ჇВࣷևܧ⼸ᎼᘼͶ̷⮱

ั㒛ಎᘼঠⱭ䔆᭜В⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂㵹ͧ૕䔆̺ϲҬ䕼₏㕹ᱰᱧڠ䔊ࣺ䃶䃩⼸Ꮌ㵹ͧ

⮱ᣗ᫪হ᫦∂ᰶڤ⼸ᎼᘼͶ̷⮱䦵ᄦᕔಎ㔹́Ҭܾθ⼸Ꮌ∂ϻ䔪Ⅿកܨ⟜㒗૤ᰶ ᩵ᕔ૥⮱̭ࢂ䰭

Ⅿ͚㼐㙞ܧᲒಎᎣ఍ₑ᜽̺ͧᓄ䔊ࣺ⮱ധ᱙∂ᒸ૕䔆͗अࡃಎҀ⣝γᒀݺϧЙᄦ㕹ᱰᱧߋౕڠᵵ

䓴⼸͚჋᫪䔊∂㵹ͧ⮱̺ღᓺ䓫ݝγ᫝⮱倅Ꮣ૕఍ₑಎΌजВ䄡ಎ䔆ᴴᔄⱭܾθ⼸Ꮌ∂⇨ౕԊ䯉

ϧᱰহ㻱ݣ㕹ᱰ㵹ͧ᫦䲏ጟ㏼䓫̭ݝ⻺᫝⮱倅Ꮣ૕௴

૖ಚಝ૖

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᫝䃧

௳

௴

Ҹຯಎܾ θᵵУ㏼ӓᴒ૔䊤䃶হ჎⤳䓫ݝ૤θ჋⌲ẇ૔䃮ᢛ⶛჋ܳٲ૔䔯⩕∂ᒸ۳⶛૥⮱㺮ⅯಎࢠҬ㕹ᱰᱧౕڠ

ᵵ䓴⼸͚჋᫪γ䔊ࣺ⼸Ꮌ∂⮱㵹ͧಎΌ̺ч఍⼸Ꮌ䔊∂㔹ᒞ৺჋Ҁ⮱ั⤳㐀᳉ಟࣵߋ ຯಎ㮪♣ः䃮᫦∂䔊ࣺ䃶䃩⼸

Ꮌಎѳ㠒䃮ᢛⱌ჋जԎ́᭜䃑Ⴧᵵᗲ᝭ᓲ䰭⮱ಎ݆ ౕ჋䌢͚ᒭᒭ䯫В䔯⩕䲋∂䃮ᢛᢿ䮑㻱݆૕
⩞䔆ᅯक़Ͷ䔅जВᣕᄩܧಎᄦ⼸Ꮌ䔊∂㵹ͧ⮱̺ღᓺ⾣「䓫ݝγᔻᵤ⮱⼸Ꮣ᭜जВ≸䛼⮱ಎࢠϻ∂ᒸ䃫㒛

⼸Ꮌᕔ∂ᒸऻ᳉⮱͒ࢶ⼸Ꮣহ͒ჳ⼸ᏓಎजВ≸䛼ܧᄦ䄒⻺⼸Ꮌ䔊∂㵹̺ͧღᓺ⮱⼸ᏓВࣷᰶ᩵Ꮑᄦ⮱۠ᓰ䓫ݝγ

ᔻᵤ⮱⼸Ꮣ૕



̲ઽ֖΂ᦘశമᎆೊێᄟ᠎ᘌᕡ֌ᄕ

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᭜ᄦ㕹ᱰᱧڠ჋᫪䔊ࣺ⼸Ꮌ∂㵹ͧ⮱̭⻺⼸Ꮌᕔั㒛ಎᬕౕҬ㕹ᱰᱧ

⮱㏓૕Ⱕᄦλэ㐌⮱Ꮑᄦ䔊∂⮱჋Ҁ∂᫦∂ಎ䔆⻺⼸Ꮌᕔั㒛ݣ᩵ᰶ⮱∂Ꮌ⼸ݝᵵऄߋ∂䔊ڠ

ᕔ䉕̻ߌ㘪Ხͧ⠙➦૕ܳᲽڣധ᱙➦◦ಎᄦλ⌞ݨ䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱᱙䉕হ➦₷ߌ㘪

䛺㺮⮱ᘼͶ૕ᰶڤ
⩞λ➦◦᭜̻Ⱕڠ⮱࣯⚔Ⱕᄦ㔹㼭⮱ಎ఍ₑぁ㔲ᄦܾθ⼸Ꮌᕔ∂ᒸऻ᳉➦◦⮱ܳᲽᄳϻ䄥

็̺ह࣯⚔⌽⁎ᆂᐭ૕䔊ࣺܾθ⼸Ꮌ⮱⼸Ꮌᕔ∂ᒸऻ᳉⮱➦◦ಎ̺ ϲⰥᄦλ䔊ࣺܾ∂ぶ჋Ҁ∂

᝭ϔ⩌⮱჋Ҁ∂ᒸऻ᳉ಎ㔹́Ⱕᄦλ䔊ࣺℾθ䃶䃩⼸Ꮌࣷ㵹ᩬ䃶䃩⼸Ꮌ᝭ϔ⩌⮱⼸Ꮌᕔ∂ᒸऻ

᳉૕䰭㺮䄡ᬻ⮱᭜ಎВキⴚ⮱᪴ႄ䯫Вᄦܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱➦◦䔈㵹ڕ䲏ᤚ⹧ಎ㔹ग㘪ᅞڣ

㘪⮱̭ψ➦◦䔈㵹キ㺮ܳᲽಎВӬͧ᱙᪴ߌڠλ䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ᕔ䉕ВࣷⰥߖᰶ͚

͸ऻ⮱ᣏ䃕ຍჇധ⵭૕̸᪴ͨ㺮ᣏ䃕ڣಗ͗᫦䲏⮱➦◦૕
ಉ̭ ಊ⼸Ꮌ⮱̀ᆋᕔ

⼸Ꮌ⮱̀ᆋᕔ᭜ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ധ᱙⮱➦◦ಎࢠВ⼸Ꮌᕔั㒛Ꮑᄦ⼸Ꮌ䔊∂㵹ͧ૕ຯ

᝭䔝ಎܾݺ θ⼸Ꮌᕔ∂ᒸऻ᳉҉̭ͧ⻺⼸Ꮌᕔั㒛ಎ̺ ВܾθᵵУߋ⤳͸჋Ҁ㐀᳉ͧᵦᢛಎϲധ

λߋᵵ͚⮱⼸Ꮌ䔊∂㵹ͧεВ⶛Ⴧಎ᝭䦵ᄦ⮱᭜㕹ᱰᱧߋౕڠ⤳ᵵУᬣ჋᫪⮱䔊ࣺ䃶䃩⼸Ꮌ⮱

㵹ͧಎᬕౕ㐡៑⼸Ꮌ̺ज䔊ࣺ⮱ᄷ͒૕ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ᄦ⼸Ꮌ䔊∂㵹ͧ᝭䛴⩕⮱᭜㏜㇦⮱

⼸Ꮌᕔ⮱᫦∂ಎ䔆᭜̻ڣ჋Ҁᕔ∂ᒸऻ᳉Ⱕ℁Ⴙ̺ڕह⮱➦◦ಎ㶕ᬻܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱⼸Ꮌ

̀ᆋᕔ૕ᄦ䔆͗➦◦जВϻ̺ह⮱㐡Ꮣև䔈̭ₒ⮱ܳᲽ૕
ϻڣᄦ⼸Ꮌ䔊∂㵹ͧ᝭䛴⩕⮱ั㒛᫦ᐼⰸಎ̻ 䃖䔊∂㔲ឬ៲䔊∂䉐Ш૔ᄦ䔊∂㵹ͧεВ∂ᒸ

हಎܾ̺ڕ㷮ぶэ㐌⮱ั㒛᫦ᐼႹݣ θ⼸Ꮌᕔ∂ᒸऻ᳉᝭䛴⩕⮱᭜㏜㇦⮱⼸Ꮌᕔั㒛᫦ᐼ૕䄥

ຯ䲋∂䃮ᢛᢿ䮑૔䔭ఋ㶒ٲӓᴒ૔ࣾ ఋ䛺჎ぶ⼸Ꮌᕔ∂ᒸऻ᳉ಎᅪノ⼸Ꮌ䔊∂㔲Ꭳ᱗఍ₑ㔹ឬ៲

ⰥᏁ⮱∂ᒸ䉐Шಎ⼸Ꮌ䔊∂㵹ͧΌ᱗఍ₑऄัݝ㒇ಎѳ⼸Ꮌ䔊∂㵹ͧࢡᓄݝγⰥᏁ⮱⼸Ꮌั㒛૕
ᒀ♣ಎ䔆⻺⼸Ꮌᕔั㒛⩞λगᰶڤ⼸Ꮌ⮱ᘼͶಎᄦ䔊∂㔲Ꭳ᱗εВݣ㷮ᝃ䃖ڣឬ៲ⰥᏁ⮱ಉℾθ૔
㵹ᩬ૔ܾ θಊ∂ᒸ䉐Шಎ఍ₑಎⰥᄦλ჋Ҁ∂⮱ั㒛᫦∂ಎڣᄦ⼸Ꮌ䔊∂㵹ͧ⮱༮ᙾ҉⩕ಎⰥᄦ㔹㼭

᭫ᓄ℁䒰ᑞಎڣᄦ⼸Ꮌ䔊∂㔲⮱䭨ी᩵᳉ᰶܳ࡮䭽⩇㜠ܳ࡮ज⪾૕ϻ䔆⻺ᘼͶ̷䃟ಎܾ θ⼸Ꮌᕔ

∂ᒸऻ᳉⮱⼸Ꮌ̀ᆋᕔ➦◦㶕ᬻγ⼸Ꮌᕔऻ᳉⮱ᰶᬍࣷࢶ͒ڣ⼸Ꮣಎ̻ 䔊ࣺ⼸Ꮌ∂⮱㵹ͧϧឬ

៲⮱∂ᒸ䉐Ш⮱ᰶᬍࣷ͒ڣ䛺⼸Ꮣ᭜͑ఋθ૕఍ₑಎࢠҬ᭜ᰭ͒ࢶ⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎຯ䲋∂䃮

ᢛ㷘ᢿ䮑૔ܾ θᠴᣔ㷘᧑䨭ಎ䃶䃩⼸Ꮌ㷘㏵₏ಎ჋᫪䔊ࣺ⼸Ꮌ∂㵹ͧ⮱ϧ䘪᱗ऄݝ∂ᒸ⮱Ш҂

㷮૕ݣ
ϻڣ⼸Ꮌ̀ᆋᕔ⮱➦◦䔅जВⰸܧಎᄦ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ᝭䃫㒛⮱⼸Ꮌᕔั㒛ᣗ᫪䦵ᄦ

⮱᭜ⰥᏁ⮱䔊ࣺ⼸Ꮌ∂⮱㵹ͧಎ఍ₑಎ⼸ᎼᘼͶ̷⮱䦵ᄦᕔᲮᑧ૕ϻ⼸Ꮌᕔั㒛᝭㺮㼐۠⮱䬛䷅

ⰸಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉䦵ᄦ⮱ग᭜⼸Ꮌ䔊∂㵹ͧ૕ф᝭কⴒಎܾ θ䃶䃩⼸Ꮌϻ⿸ᵵᐭ໸ಎಉڙ
䃶ಊᵵУࢳ㏼ӓᴒ૔䊤䃶૔჎ݑ૔ប㵹ぶ็͗䭣⃢ಎ䃶䃩⮱ऱ͗䭣⃢㮪♣ᓗᎼ㔹㵹ಎѳࢡज㘪λ͚ڣ

⮱᳽͗䭣⃢䔭ఋ૔͚ ᫚⩇㜠㏵₏૕㔹Вᒭₑㆨ⼸Ꮌᗲۢຯ㶒ٲӓᴒ૔ࣾ ఋ䛺჎૔᧑ఋ䊤䃶૔᧑䨭ᵵ

Уぶಎ็ ᭜ౕ䃶䃩䓴⼸͚䕴ݝ჋Ҁᕔ⮱䬛䷅ᬣ᝺чࣾ⩌૕Ҹຯಎౕ ࣾ⩌θ჋̺⌲૔䃮ᢛ̺䋠ぶ჋

Ҁᕔ䬛䷅ᬣಎӊ⚔᜾పܾθ䃶䃩∂⮱㻱Ⴧಎᅞчᄩ㜡ϔ⩌㶒ٲӓᴒ૔ࣾ ఋ䛺჎⩇㜠̺䊤䃶૔აॷᬍ
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㒗ぶ⼸Ꮌᕔ∂ᒸऻ᳉૕䔆ᵤ⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎͨ 㺮᭜ͧ㼐۠䃶䃩͚⮱θ჋হ䃮ᢛВࣷ∂ᒸ䔯

⩕ぶⰥڠ჋Ҁ䬛䷅㔹䃫㒛⮱૕ぁ㔲ౕₑ䃕䃧⮱ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ಎ䦵ᄦ⮱᭜㕹ᱰᱧڠ჋᫪⮱

䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎ⩞ₑ⶛Ⴧ⮱⼸Ꮌᕔั㒛ग᭜ͧԊ䯉⼸Ꮌ∂⮱ᄷ͒㔹䃫㒛૕఍ₑಎౕ ₑ䃕䃧

⮱ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ಎڣჄᬕ૔ڲღ૔⊶ࣷ⮱㠰డಎ̺ 䃧᭜ౕ⿸∂ᅯ䲏䔅᭜ౕथ∂ᅯ䲏Вౕࣷ⤳

䃧ⵁ⾣͚ಎᏁग᭜⼸ᎼᘼͶ̷⮱䬛䷅૕
⩞ₑज㻮ಎ⼸Ꮌ⮱̀ᆋᕔ᭜ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ᰭധ᱙⮱➦◦ಎͨ 㺮࠲᠙ಖ͗᫦䲏⮱क़Ͷಞ

ಎܾ̭ڣ θ⼸Ꮌᕔ∂ᒸऻ᳉᭜̭⻺㏜㇦⮱⼸Ꮌᕔั㒛ಟڣιಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉᭜̀䬕䦵ᄦ㕹

ᱰᱧڠ჋᫪⮱䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ㔹䃫㒛⮱ಟ̶ڣಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉⮱䃫㒛ᬕౕ㐡៑⼸

Ꮌ∂̺ज䔊ࣺ⮱ᄷ͒૕
ᤚ⹧ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱⼸Ꮌ̀ᆋᕔ➦◦ᰶڤ䛺㺮⮱ᘼͶ૕Ҹຯಎ⩞ڣ⼸Ꮌ̀ᆋᕔ➦◦

जВܳᲽಎ䲋∂䃮ᢛᢿ䮑ぶ⼸Ꮌᕔ∂ᒸऻ᳉⮱Фթ䛺ᓰᎣౕ̺λ䶱䭟૔䖬ܧٺ⣝ۑ䩆ᵵУಟڣ᝭

㺮Ⅿ⮱Ꭳ̺ϲϲ᭜䲋∂䃮ᢛ̺ᓄ҉ͧಉᰭ ㏵ಊჇᵵ⮱ᵦᢛಎ㔹́䔅ᘼঠⱭ䛴⩕ܾ䃜䕩ӈぶ䲋∂᫦

∂㣤ᓄ⮱䃮ᢛಎ఍ͧः䃮᫦∂䲋∂㔹Ҭ䄒䃮ᢛ㜗໸ᬍ᩵૕Όᅞ᭜䄡ಎ䲋∂䃮ᢛᢿ䮑ᘼঠⱭᎣ䲋ग

ౕ∂Ⴥևܧ㷮ݑᬣ̺Ꮑᄳ䲋∂䃮ᢛ҉ͧჇ㒗⮱ᵦᢛಎ㔹́᭜ౕڣᄦᵵУθ჋ВࣷڣЃ䃮ᢛᒏ᜽

ᓰ䃮⮱䓴⼸͚ಎΌहᵤ̺㘪҉ͧჇ㒗⮱ӊᢛ૕
ᒀ♣ಎᏁᒀⰸݝಎ⼸Ꮌ̀ᆋᕔ➦◦ᘼঠⱭܾθ⼸Ꮌᕔ∂ᒸऻ᳉㮪♣㐆䕼ݣ䔊ࣺ⼸Ꮌ∂⮱㵹ͧ

෋ߍγ̭䖀∂㑾ಎѳ᭜჋᫪䔊ࣺ⼸Ꮌ∂㵹ͧ⮱ϧࢡᎣౕ̺䔆ᑍ∂㑾͸͚૕఍ₑಎ̭ ᫦䲏̻ڣЃऱ

⻺჋Ҁ∂ᘼͶ̷⮱ั㒛᫦∂Ⱕ℁ಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉఍ڣ⼸Ꮌ⮱̀ᆋᕔ➦◦㔹ౕ䶱䭟হั㒛

⼸Ꮌ䔊∂㵹ͧᬣࣾᡒⱭ䦵ᄦᕔᲮᑧ̺́जᝃ㑧૔̺ 㘪ᰬА⮱҉⩕ಟओ̭᫦䲏ಎᅞ㐡៑⼸Ꮌ∂̺ज

䔊ࣺ⮱ᄷ͒㔹㼭ಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ग᭜ф็∂ᒸ᝸⃢͸̭ಎᎣ̺㘪ᰬАڣЃ᫦∂ಎᅑ̺ڣज

㘪ᰬА䗐ψजВᄳ䔊∂㔲εВݣ㷮⮱᫦∂૕ᅞₑ㔹㼭ಎ⼸Ꮌᕔ∂ᒸऻ᳉̺ϲ̺ᰶڤᢿЃᕔಎ㔹́

⮱➦⠙ڣऱ⻺̺ह⮱᫦∂ᄦ㐡៑⼸Ꮌ∂̺ज䔊ࣺ⮱ᄷ͒ऱᰶࢠο㶒ᕔಎᰶڤЃऱ⻺᫦∂䔅ڣ̻

ФթᎣजВᄦ䔊ࣺ⼸Ꮌ⮱㵹ͧᒏ᜽Ⴙ᪡⮱䕼ݣҀ㈨૕
ಉιಊ⼸Ꮌ⮱⊵Ხᕔ

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱すι͗➦◦᭜⼸Ꮌ⮱⊵Ხᕔ૕⩞λܾθ⼸Ꮌᕔ∂ᒸऻ᳉䦵ᄦ⮱㵹ͧ

ϲ䭽λ㕹ᱰ䘕䬕ࣷڣጒ҉ϧঅ჋᫪⮱䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧಎ᭜ᄦڣ䔊∂㵹ͧϻ⼸ᎼᘼͶ̷

εВ॓Ⴧಎڣ᝭䛴⩕⮱⼸Ꮌᕔั㒛Ͱ᭜㺮Ⅿ⼸Ꮌ఍䔊∂㔹䭨᫚ಎ䰭㺮㶒ₐ૔䛺᫝䔈㵹⩇㜠㏵₏ಎ఍
ₑᰶڤ⼸ᎼᘼͶ̷⮱⊵Ხᕔ૕ओใಎ⼸Ꮌ⮱⊵Ხᕔ䔅ᘼঠⱭಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ᬏ䲋ᄦ჋᫪䔊

∂㵹ͧ⮱㵹ͧϧ⮱⼜Ხᘖ㒇ಎΌ̺᭜䃖ڣឬ៲㵹ᩬ䉐Шᝃℾθ䉐Шಎᰡ̺᭜䃖ڣឬ៲ܾθ䉐Шಎ
㔹ग᭜Ҭ㕹ᱰᱧڠ჋᫪⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹̺ͧ㘪ϔ⩌䶱᱌⮱ᣕ䔈⼸Ꮌ⮱᩵᳉૕

⼸Ꮌ⮱⊵Ხᕔ᭜̻჋Ҁ∂⮱ऻ᳉Ⱕᄦ㔹㼭⮱➦◦૕⩞䔆͗➦◦䔅जВᑂ⩠ܧ⼸Ꮌᕔ∂ᒸऻ

᳉⮱ڣЃ➦◦૕ҸຯಎⰥᄦλ჋Ҁ∂⮱ݣ㷮ಎ⼸Ꮌᕔ∂ᒸऻ᳉ᰶڤ䕼߈ݣ䒰ᑞ⮱➦◦૕Ꮑᒀⰸ

᳉䮑γౕλ᩵ڣ㷮̺䋠⮱̭⻺⠙⿸䔯⩕⮱∂ᒸऻ᳉ಎݣ∂ಎ⼸Ꮌᕔ∂ᒸऻ᳉҉ͧजВᑒ㶒჋Ҁݝ

Ⴧ⮱⼸ᎼᘼͶ̷⮱䦵ᄦᕔ૕⩞λ䔆͗➦◦۠Ⴧγ⼸Ꮌ➦ڣಎ䔅ౕλ߈ݣᄦ䔊ࣺ⼸Ꮌ㵹ͧ⮱䕼ڣ

ᕔ∂ᒸऻ᳉⮱䃫㒛̻䔯⩕⮱䦵ᄦᕔಎ఍ₑݘ➦ڣ䛺㺮૕᭫♣ಎᄦ䔊∂㣤ः⮱䃮ᢛεВ䲋∂䃮ᢛᢿ

䮑䔆ᵤ⮱⼸Ꮌᕔั㒛ᅞᰶڤ凉ᬻ⮱䦵ᄦᕔ૕
䰭㺮䄡ᬻ⮱᭜ಎϻݺ䔝⼸Ꮌ⮱̀ᆋᕔजВⰸܧಎ⼸Ꮌᕔ∂ᒸऻ᳉ౕ∂ᒸ⮱ᑧݣᕔ̷̻э㐌⮱

㐡៑∂ᒸ̺ᓄ䔊ࣺ⮱᝸⃢ಉ⩞䔊∂㔲ឬ៲䉐Ш૔ᄦڣ䔈㵹ݣ㷮ぶᕔ䉕⮱∂ᒸऻ᳉ಊ㮪♣ڞᰶڤᕔ

૖ಝಝ૖

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᫝䃧



ಉ䘪᭜ᰶڤᑧݣᘼͶ⮱∂ᒸऻ᳉ಊಎѳ᭜͑㔲ႅౕ᭫㦄⮱ጛݘ૕⼸Ꮌᕔ∂ᒸऻ᳉ᑧ䄰⮱᭜䔊ࣺ䃶

䃩⼸Ꮌ⮱㵹ౕͧ⼸Ꮌ̷ᬍ᩵ಎ㔹э㐌⮱∂ᒸऻ᳉݆᭜ᄦ䔊∂㔲⮱ั㒇૕䰭㺮ᤚ⹧⮱᭜ಎ͑ 㔲⮱ͨ

㺮ݘࡧ䔅ౕλ⼸Ꮌ⮱⊵ᲮᘼͶಎݣࢠ㷮᭜ᄦ䔊ࣺ∂ᒸ㻱ჇᎣᏁᒀឬ៲∂ᒸ䉐Ш⮱ͨҀ䔈㵹⮱ั

㒇ಎ఍㔹᭜ᰶᱰᱧڠӊ∂䛴ः⮱̭⻺⼜Ხ⮱૔᫪ߍλ㵹ͧϧҬڣϔ⩌⬈㠓⮱ᣗ᫪ಟ㔹⼸Ꮌᕔ∂ᒸ

ऻ᳉݆᭜Ҭ䔊ࣺ⼸Ꮌ∂㻱Ⴧ⮱㵹̺ͧ㘪ϔ⩌䔊∂㵹ͧϧ䶱᱌⮱⼸Ꮌᣕ䔈᩵᳉ಎ఍㔹᭜̭⻺⊵Ხ

⮱∂ᒸऻ᳉૕ᬻ⶛͑㔲⮱̷䔝ݘࡧಎᰶ 㘪૕ߌ⮱ౝ䃑䃳⼸Ꮌᕔ∂ᒸऻ᳉ڒ⌞λᰡߖ
⩞⼸Ꮌ⮱⊵Ხᕔ➦◦䔅ज䔈̭ₒܳᲽಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉ग᭜Ҭ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧϧ

̺㘪఍ڣ჋᫪⮱䔊∂㵹ͧ㔹ᓄݝ૤ສั૥ಎᎣ᱗Ҭڣ䖚ऄ∂ᒸݣ㷮⮱⬈㠓૕♣㔹ಎ჋᫪䔊ࣺ䃶䃩⼸

Ꮌ㵹ͧ⮱㵹ͧϧ࣌᱙Ꮑᵦᢛڣ䔊∂㵹ͧ⮱ᗲ㞯ࣷڣऻ᳉㐆εⰥᏁ⮱ݣ㷮ಎҬڣ఍ₑ䖚ऄᏁᰶ⮱

⬈㠓ಎ࠲᠙ℾθ䊁֬૔㵹ᩬัܳᝃ㔲ܾ㒇ݣ㷮ಎڣ఍ₑ䖚ऄ㜗⩞㷘䭽ݣ૔䉏ϔऄᢌ๞૔ऺ 㾶㷘䉙ᢌ

ぶ⬈㠓ಎВₑᄨⅯᄦₑㆨ䔊∂㵹ͧ⮱̭㝙䶱䭟হ➦₷䶱䭟͸᩵૕♣㔹ಎ⼸Ꮌᕔ∂ᒸऻ᳉̺㘪ϔ⩌

ຯह∂ᒸݣ㷮䗐ᵤ⮱⼜Ხ᩵᳉ಎᝃ㔲䄡ڣϔ⩌⮱䭨ࢡ䔊∂⮱ᱧ᩵ࣷݣ᳉̻∂ᒸݣ㷮⮱᩵᳉Ⴙڕ

̺हಎࢠҬᄦ䔊∂㵹ͧᰶ䕼҉ݣ⩕ಎΌग᭜ڣᄦᄩ㜡䔊ࣺ䃶䃩⼸Ꮌ㵹ͧϔ⩌⮱ߕᱧᰶڤ⊵ᑚ

᩵Ꮑ૕
ಎ̺ݝᲽܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱⊵Ხᕔ➦◦जВⰸܳڒ⌞ ह⮱⼸Ꮌᕔั㒛ౕ⼸ᎼᘼͶ̷⮱

⊵Ხ⼸Ꮣႅౕ᭫㦄⮱ጛᐯ૕Ҭ⼸Ꮌᚏ̸Გಉຯ∂Ꮪౕ჎⤳䓴⼸͚⮱䲋∂䃮ᢛᢿ䮑⼸Ꮌ⮱ड़ߕಊ̻
䃖⼸ᎼԿఋࣨಉຯࣾఋ䛺჎ಊಎ͑ 㔲ᄦ⼸Ꮌ⊵Ხᒞ৺⮱⼸ᏓᎣ̺Ⱕहಟ㔹Ҭ⼸Ꮌ͚᫚̻䃖⼸Ꮌ㏵₏

᝭ϔ⩌⮱⼸Ꮌ⊵Ხ᩵᳉ጛݘᰡ๔૕ᬻ⶛䃑䃳⼸Ꮌ⊵Ხᕔ➦◦⮱̺हಎ᭜᜾ЙᄦڣЃⰥڠ䬛䷅և

䔈̭ₒⵁ⾣⮱䛺㺮ധ⵭૕Ҹຯಎ䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱⊵Ხᕔ➦◦ಎᰶ λ᜾Йᄦܾθ⼸Ꮌߖ

ᕔ∂ᒸऻ᳉ᄦ䃶䃩᩵⢴⮱ᒞ৺䬛䷅䔈㵹㈨㐌ܳᲽ૕̭᫦䲏Ꮑᒀⰸܾݝθ⼸Ꮌᕔ∂ᒸऻ᳉ᄦ䃶䃩

᩵⢴⶛჋ᰶᒞ৺ಎᰶ ᬣ⩇㜠᭜͒䛺ݝ㏵₏⼸Ꮌ⮱ᒞ৺ಟओ̭᫦䲏ಎ䰭㺮䃑䃳ݝᄩ㜡ϔ⩌䔆⻺⼸Ꮌ

⊵Ხᒞ৺⮱᭜䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ૕఍ₑಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉Ҭ䔊ࣺ⼸Ꮌ∂⮱㵹ͧᰶڤ૤ 䕌

݆̺䓫૥⮱᩵᳉૕
ᒀ♣ಎ䔅Ꮑᒀⰸݝಎa ᭜⼸Ꮌᕔ∂ᒸऻ᳉ᄦ䃶䃩⼸Ꮌ䓽㵹ϔ⩌⮱⊵Ხᒞ৺ಎ᝺ҬϧЙᄦߌڣ

㘪ϔ⩌γ̺ह⮱䃱Ф૕Вᒭಎ᜾Йͨ㺮ڠ∕⮱᭜ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ᄦԊ䯉ᱰݖহ㻱㠰㕹ᱰ㵹

ͧ⮱⼜Ხ҉⩕ಎ㔹ᬍ㻳ڣᄦ⼸Ꮌ⮱⊵Ხᒞ৺ಎ఍ₑᔪ⪒ᄦڣ䔈㵹⮱⊵Ხ䃱Ф૕⩞λᬍ㻳䔆⻺ധλ

⼸Ꮌ⊵Ხᕔ⮱䃱Фಎ఍ₑᄩ㜡᱗㘪໒઱Ꮑᄦ॓Ⴧᕔᘼ㻮ಎҬ⼸Ꮌᕔ∂ᒸऻ᳉⮱⿸∂হथ∂჋䌢ₒ

ᆒ㐡㞝૕
ಉ̶ ಊ⼸Ꮌᕔ∂ᒸऻ᳉̻䔊∂㵹ͧͨҀ⮱䲋ᄦᏁᕔ

ᄦ䔊∂㵹ͧ䃫㒛ⰥᏁ⮱∂ᒸऻ᳉Ꮑᒀ䦵ᄦ䔊∂㵹ͧϧಎҬڣ఍჋᫪䔊∂㵹ͧ㔹ឬ៲ⰥᏁ⮱

∂ᒸ䉐Ш૕䔆ᬏ᭜ᄦ䔊∂㔲䔈㵹➦₷䶱䭟͸䰭㺮ಎΌ᭜ᄦ䔊∂㵹ͧ䔈㵹̭㝙䶱䭟͸䰭㺮૕♣㔹ಎ
ܾθ⼸Ꮌᕔ∂ᒸऻ᳉㮪♣̻⼸Ꮌ䔊∂㵹ͧᰶڤ䦵ᄦᕔಎѳ᭜̻䔊∂㵹ͧͨҀ͸䬡ࢡᎣ⇎ᰶᄦᏁ

ᕔ૕Ҹຯಎ䲋∂䃮ᢛᢿ䮑ग᭜॓Ⴧ䔊∂ः䃮㵹ͧಎ̺ࢡ᭜ᄦ䔊∂ः䃮㵹ͧϧ䔈㵹ᘖ㒇ಟࣾ ఋ䛺჎

ΌᎣ䲋䃖䔊ࣺ⼸Ꮌ䔈㵹჎࣌⮱ݑ჎∂Ⴥں჎̭⁎૕䄥ຯₑㆨಎa ᭜⼸Ꮌᕔ∂ᒸऻ᳉ั㒛⼸Ꮌ䔊

∂㵹ͧ⮱⠙➦͸ั૕
⼸Ꮌᕔ∂ᒸऻ᳉ᄦ⼸Ꮌ䔊∂㵹ͧ᝭ᰶڤ⮱䦵ᄦᕔಎҬڣजВᰡڕߍ䲏́ᰶ᩵ౝᏁᄦ⼸Ꮌ䔊

∂㵹ͧಎ㔹̺᭜ຯह჋Ҁ∂ౕᏁᄦ⼸Ꮌ䔊∂ᬣग᭜䦵ᄦ⼸Ꮌ䔊∂͚℁䒰͒䛺⮱૔हᬣ㼓⟜჋Ҁ∂

㻱㠰⮱Ხᄾ䘕ܳ䔊∂㵹ͧಎ఍ₑಎڣᘼͶᏁᒀ㗜Ⴧ૕♣㔹ಎ⼸Ꮌᕔ∂ᒸऻ᳉Ⱑᣒᄩ㜡⮱ࢡ᭜䃶䃩

૖ಓಓಔ૖
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⼸Ꮌ̷⮱᩵Ꮑಎڣࢠग᭜ᄩ㜡䃶䃩⼸Ꮌ⮱͚᫚૔๞᩵⩇㜠Ⴙڕ㷘॓Ⴧぶ᩵Ꮑಎ䔊∂ͨҀᎣ̺ч఍

ₑ㔹ឬ៲Ш҂䉐Шಎᰡ᱗఍ₑ㔹ऄݝ∂ᒸ⮱ݣ㷮૕䔆⻺䲋ᄦᏁᕔ➦◦ಎҬڣᄦ⼸Ꮌ䔊∂᝭䊤⮱䶱

䭟҉⩕఍ₑᰶڤ➦₷ᕔ૕
⩞⼸Ꮌᕔ∂ᒸऻ᳉⮱䔆͗ധ᱙➦◦जВⰸܧಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉Ⱑᣒ᫪ߍλ⼸Ꮌ⮱᩵Ꮑ

Ꭳ䲋䦵ᄦ䔊∂ϧঅ૕ᤚ⹧ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ͨҀ䲋ᄦᏁᕔ➦◦ಎᰶ λ᜾Й䃑䃳ܾθ⼸Ꮌߖ

ᕔ∂ᒸऻ᳉ࣾᡒ҉⩕⮱ᱧݣႹ̺ڕहλэ㐌⮱∂ᒸݣ㷮᫦∂ࣾᡒ҉⩕⮱ᱧݣ૕∂ᒸݣ㷮䕇䓴ݣ

㷮᝸⃢Ҭ䔊∂㔲ऄݝᘖ㒇ಎᝃ䕇䓴ᑧߍλ䔊∂㔲В➦₷⮱䉐Ш䉌៲ಎҬ䔊∂㔲఍ₑ㔹䖚ऄ⬈㠓ಎ
ϻ㔹ࣾᡒ∂ᒸݣ㷮᝭ᰶڤ⮱➦₷䶱䭟̭ࣷ㝙䶱䭟⮱᩵ߌ૕㔹ܾθ⼸Ꮌᕔ∂ᒸऻ᳉݆᭜䕇䓴⼸Ꮌ

ᕔั㒛ಎҬ䃶䃩͚⮱➦ჇͨҀ⩕䔊ࣺ⼸Ꮌ∂⮱᫦∂ᣕ䔈䃶䃩⼸Ꮌ⮱Юఫ̺㘪ᓄ䕋ಎ఍ₑಎ䔊ࣺ⼸

Ꮌ∂⮱ͨҀᎣౕ̺ܾθ⼸Ꮌᕔ∂ᒸऻ᳉͸͚૕
ܾθ⼸Ꮌᕔ∂ᒸऻ᳉̻䔊∂㵹ͧͨҀ⮱䔆⻺䲋ᄦᏁᕔ➦◦჋䭲ࣺ᭍⮱᭜ಎౕ 䔆⻺∂ᒸऻ᳉

͚ಎ㮪♣ᰶ䔊∂ͨҀಎѳ᭜Ꭳᬍ䉐ШͨҀಎϓࢠᎣ̺чҬ䔊∂㔲ͧₑ㔹ឬ៲∂ᒸ䉐Шಎᰡ᱗Ҭڣ఍

ₑऄݝ∂ᒸݣ㷮૕ओใಎ⩞λݺᰶڤڣ䔝⼸Ꮌ⊵Ხᕔ➦◦ಎ఍ₑಎчᄦ䶧ݖ䔪䃶⟜㒗ϔ⩌⊵Ხᒞ

৺ಎᎣಉౕ ᰶऄრϧ⮱ᵵУ͚ಊҬऄრϧぶ⮱व∂ᱰ⯷఍ₑऄݖ̺ݝᒞ৺૕ϻ䔆⻺ᘼͶ̷䃟ಎ⼸Ꮌ

ᕔ∂ᒸऻ᳉ᰶڤ⮱∂ᒸऻ᳉̻䔊∂㵹ͧͨҀ⮱䲋ᄦᏁᕔ➦◦⮱૤҉ޜ⩕૥ܳ࡮ᬻ᭫૕䔆ᒵღᭀҬ

ϧЙᄦߌڣ㘪ϔ⩌⪾㭾૕䔆͗➦◦㶕ᬻಎ఍ܾθ⼸Ꮌᕔ∂ᒸऻ᳉㔹჋䭲૤ऄᢌ૥⮱Ꭳ̺᭜⼸Ꮌ䔊

∂㔲ಉЃЙڣٲ䛼ग᭜᱗㘪ϻ⼸Ꮌ䔊∂͚㣤ݖಊಎ㔹᭜䃶䃩͚⮱ڣЃϧಉຯऄრϧಊಟऄᢌ⮱⩇㜠ज

㘪᭜͗ᵵ⮱ₐͶ૕
䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱䔆͗➦◦Ꭳ̺᭜㺮Вₑ૤҉ޜ⩕૥Გ॓Ⴧڣᄦ䕼ݣ⼸Ꮌ䔊∂㵹ͧ

⮱⼜Ხ҉⩕ಎ㔹᭜ͧγ䔈̭ₒᤚ⹧䃫㒛ܾθ⼸Ꮌᕔ∂ᒸऻ᳉Ꮑܳ࡮ᙻ䛺ಎ䰭㺮㔰㭾ᄳڣ૤҉ޜ⩕૥
䭺ᰭݝѻ䭽Ꮣ૕ओใಎ䔆ӰҬ᜾Йౕⵁ⾣ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ᬣ䔅Ꮑᄳڣ㒛λⰥڠ⮱∂ᒸ㗹ᮜ

͚ಎᅑڣ᭜䰭㺮㔰㭾̻ڣЃⰥڠ∂ᒸऻ᳉⮱ڠ㈨ಎВߍ⌞ᄦߌ₷➦ڣ㘪⮱⤳㼐ࣷڣᅭ䭽ᕔ⮱䃑

䃳૕गᰶᄳܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ⵁ⾣ᩫౕ̺ह∂ᒸऻ᳉⮱ⰥᏁڠ㈨͚ಎ᝺㘪䃑䃳ܾθ⼸Ꮌᕔ

∂ᒸऻ᳉ߌ㘪͸ᅭ䭽ᕔಎᎣВₑⵁ⾣̻ڣЃ∂ᒸऻ᳉⮱व⤳䙺㒛ぶ䬛䷅૕गᰶ䃑䃳ݝ䶨ᄳ⼸Ꮌ

ᕔ∂ᒸऻ᳉̻ᄦ䔊∂㔲εВั㒇⮱Ⱕڠ∂ᒸऻ᳉Ⱕ䙺ຄಎ᝺㘪Ҭ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧϧ̺ϲ఍

ͧ⼸Ꮌᕔ∂ᒸऻ᳉㔹Ҭڣ჋᫪⮱䔊∂㵹ͧᬍݖजఫಎ㔹́䔅ᄳឬ៲ⰥᏁ⮱∂ᒸ䉐Шಎϻ㔹ڕ䲏䕼

᫦Ѻ́ᰶ᩵⮱∂ᒸԊ䯉૕ڕಎᎣᄦ䃶䃩⼸Ꮌ⮱ᄷ͒᣽ӈߕ۟⮱䔊ࣺ䃶䃩⼸Ꮌڣݣ
ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ܧ⣝ಎ̭ ͗䛺㺮⮱࣌఍᭜э㐌⮱ᄦ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧϧ᫪ߍ჋Ҁ

䔊ࣺ䃶ڣݣ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎ఍㔹䰭㺮䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉В䕼ݣ㷮⮱᫦∂̺䋠В䕼ݣ∂

䃩⼸Ꮌ⮱ߕᱧಎ䶱䭟૔ั 㒛ڣ䔊ࣺ⼸Ꮌ∂⮱۟ߕ૕♣㔹ಎΌᏁᒀⰸݝಎ䔆⻺䕼ݣ᫦ᐼ㮪♣᫝䷃́ᰡ

Ꮣᰶ䭽ಎᠴ᱈Ռₑ㼐۠᜾పэ㐌⮱䒨⼸Ꮌ⮱⣝䆎᭜̺⣝჋⮱૕⩞ₑज߈ڣᎼ䦵ᄦᕔಎѳ᭜⼸ᰶڤ

㻮ಎ㼐۠ᖐᘼ䔊ࣺ䃶䃩⼸Ꮌ⮱䬛䷅ᓲ䶨ӊ䲍㐩व⇨⤳૕
ಉఈಊ⼸Ꮌᕔ∂ᒸऻ᳉͸ऄრϧ⮱䲋ह̭ᕔ

⩞̷䔝➦◦䔅Ꮑᒀⰸܧಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉͚䔅ႅౕऄრϧ⮱䲋ह̭ᕔ➦◦૕䔆ͨ㺮࠲

क़͑͗᫦䲏⮱क़Ͷಞ̭ ᭜⼸Ꮌᕔ䔊∂㵹ͧᎣ䲋䘪ᰶ⶛Ⴧ⮱ऄრϧಎι᭜ܾθ⼸Ꮌᕔ∂ᒸऻ᳉̻ܾ

θᵵУ͚⮱ऄრϧᰶڤ䲋ह̭ᕔ૕В̸ܳݘ䄡ᬻ૕
仃ٵಎ㕹ᱰᱧڠ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎᰶ ⮱чⰡᣒӢ⟜䃶䃩࣯̻ϧಉᅑڣ᭜㷘ܾθ䔪䃶͸ϧಊ

⮱व∂ᱰ⯷ಎ఍㔹чᰶᬻ⶛⮱ऄრϧ૕Ҹຯಎܾ 䃜䕩ӈ૔䊲᱌㒮៩ぶ䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧಎᄩ
૖ಔಓಔ૖

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᫝䃧



㜡䔊∂㵹ͧⰥᄦϧ⮱व∂ᱰ⯷䖚ऄ͒䛺Ӣ⟜૕♣㔹ಎᰶ ⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧಎᎣ䲋Ⱑᣒ䦵ᄦⰥ

㔹᱗ᒂ䴠ᒂ׼䃶䃩࣯̻ϧಎВ㜡᜽ͧ૤ᬍऄრϧ૥⮱⼸Ꮌ䔊∂㵹ͧ૕Ҹຯಎ䃜䬛ᬣᏁᒀᒂ䴠ᒂ⮱ڠ

௳ಎ჎䃜Ꮑᒀ⩞͑͗ϧ䔈㵹㔹჋䭲⩞̭͗ϧ䔈㵹ಎぶぶ૕׼ 䃑䃳ݝᎣ䲋᝭ᰶ⮱⼸Ꮌᕔ䔊∂㵹ͧ䘪

ᰶऄრϧ䔆͗➦◦ಎ᭜ͧγ䔈̭ₒ䃑䃳ݝ⼸Ꮌᕔ∂ᒸऻ᳉⮱䃫㒛̺Ꮑᵦᢛ⼸Ꮌ䔊∂㵹ͧ᭜॓ᰶ

Ⱑᣒ⮱ऄრϧᲒ⶛Ⴧಎ㔹Ꮑᒀᵦᢛ⼸Ꮌᄷ͒᭜॓ऄݝᢌრᲒ⶛Ⴧ૕
ಎܾ⁎ڣ θ⼸Ꮌᕔ∂ᒸऻ᳉Ҭ䃶䃩⼸Ꮌ఍ₑ㔹ᚏ̸Გ૔։̸Გ૔Կఋࣨ⩇㜠㏵₏ಎ࣌᱙Вܾθ

䃶䃩⼸Ꮌ⮱䶧ݖᣕ䔈҉ͧڣ㐡ᱰݺ᣽⮱ܾθᵵУ⮱ऄრϧಎᒵज㘪఍ܾθ⼸Ꮌᕔ∂ᒸऻ᳉㔹Ҭ

㐡ᱰ⮱ᙬ᱈ऄᡘ⩇㜠㥪⾧ಎВ㜡᜽ܾͧθ⼸Ꮌᕔ∂ᒸऻ᳉⮱૤ऄრϧ૥૕ओใಎ䔊ࣺ⼸Ꮌ㵹ͧ䦵ڣ

ᄦ⮱㮪♣ͨ㺮᭜㷘ܾθᠴᣔ㔲ಎѳΌᰶज㘪᭜ܾθᵵУ⮱ऄრϧ૕ϻ䔆⻺ᘼͶ̷䃟ಎܾ θᵵУ⮱

ऄრϧಎᬏज㘪఍ͧ㕹ᱰᱧڠ䔊∂ߋᵵ㔹ں⁎ऄݝᢌრಎΌज㘪఍⼸Ꮌᕔ∂ᒸऻ᳉㔹Ҭڣव∂ᱰ

⯷ऄݝᢌრ૕
䮑̷䔝͗܍➦◦ใಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉⮱➦◦䔅जВϻ̺ह⮱㐡Ꮣᆂᐭⵁ⾣ಎᎣ⩞ₑ䔈㵹

ⰥᏁ⮱ᣏ䃕૕Ҹຯಎ䮑γऄრϧ䬛䷅ಎܾ θ⼸Ꮌᕔ∂ᒸऻ᳉⮱ऄ⯷ϧΌ᭜͗䰭㺮ⵁ⾣⮱䛺㺮ฺ́

ᱯ⮱䬛䷅૕ܾθ⼸Ꮌᕔ∂ᒸऻ᳉Ⱑᣒ䦵ᄦ䔊ࣺ⼸Ꮌ⮱㵹ͧಎ᝭㺮㐡៑⮱᭜䃶䃩⼸Ꮌ̺ज䔊ࣺ⮱

ᄷ͒ಎ఍ₑಎⰡᣒऄ⯷⮱Ꮑ᭜⩞ₑᓄݝ㐡៑⮱⼸Ꮌ∂ಎ᭜॓ᰶڣЃऄ⯷ϧВࣷ⾣「᭜䄮ऄ⯷Ꭳ̺

Ꮑᔪ㻳䔆͗䬛䷅૕᭫♣ಎ䔊ࣺ⼸Ꮌ⮱㵹̺̺ͧࢡᬣ◦➦ڣധ᱙क़Ͷ͸͚૕♣㔹ಎ᜾Йౕ䃑䃳ڣౕ

䃧ᰶᬍⰡᣒ⮱ऄრϧಎ㷘ܾθ䔪䃶͸ϧࢡज㘪఍ₑ᜽ͧ૤ऄ⯷ϧ૥ಎڣऄ⯷⮱⼸Ꮣ఍ڤҀ⮱ܾθ⼸

Ꮌᕔ∂ᒸऻ᳉⮱ጛᐯ㔹ᰶ᝭̺ह૕Ҹຯಎ఍ᢿ䮑䲋∂䃮ᢛ㔹ۼᄾ䔪䃶ᝃ㔲ۼ䒨䉐Шぶಎ⩇㜠जВ

఍ͧ㏵₏䃶䃩㔹Ҭڣ૤䔰䖬૥ܾ θݣ㷮૕
⩞ₑज㻮ಎᬻ⶛ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ऱ͗᫦䲏⮱➦◦ᄦλ۳⶛૔ڕ䲏䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ

᳉⮱क़Ͷᰶڤ䛺㺮⮱ᘼͶಎᄦλ⌞ڒⵁ⾣ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱Ⱕڠ䬛䷅݆̺ᰶڤजᝃ㑧⮱ധ

⵭ᕔФթ૕गᰶܳٲ䃑䃳ڣ➦◦ಎ᝺㘪ᬻ⶛ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱⠙➦Фթ૔҉⩕ᱧڣࣷݣᅭ䭽

ᕔಎݑ᫚ౕڣᏁᄦ⼸Ꮌ䔊∂ᬣ⮱ݖᐷᓄ๞ಎᎣᢛₑ⌞ڒⵁ⾣ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ࣾᆂВ̻ࣷڣ

Ѓ∂ᒸऻ᳉⮱Ⱕοࡼ䄰ぶ䬛䷅૕

ᄟᛒ⇫᠎఺ᝀێઽ֖΂ᦘశമᎆೊࢀ

⼸Ꮌᕔ∂ᒸऻ᳉䕇䓴䛴ः॓Ⴧ䔊ࣺ䃶䃩⼸Ꮌ㵹ͧ͸⼸Ꮌ᩵᳉⮱᫦ᐼ䕼ݣ㕹ᱰᱧڠ჋᫪䔊ࣺ

䃶䃩⼸Ꮌ⮱㵹ͧ૕䔆᭜⼸Ꮌ∂̺᫚ࣾᆂ⮱ϔ➖૕ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⤳䃧ᅞ᭜Вₑ҉ͧⵁ⾣⮱

ᄦ䆎૕̭⻺⤳䃧఍ͧڣᏁ⩕㔹ᰶڤФթ૕ϻ⤳䃧ⵁ⾣⮱Ⱋ⮱ⰸಎͨ 㺮ധλ⤳䃧ⵁ⾣⮱ಖ͗ധ᱙

㘪ಞ̭ߌ ᭜ᄦ⣝჋ᗲۢ⮱䄡ᬻಎι᭜ᄦθ➖⑁अ⮱㼐䛷ಎ̶ ᭜ᄦ჋䌢⮱ᠴᄩ૕ᒀ♣ಎധ⵭⤳䃧⮱Ф

թ䔅ౕλᣕߕ⤳䃧㜗䏘⮱ࣾᆂহႹ઱૕ᅞₑ㔹㼭ಎぁ㔲ᄦܾθ⼸Ꮌᕔ∂ᒸऻ᳉ധ᱙䬛䷅䔈㵹ⵁ

⾣ಎᬏ᭜ͧγҬ䄒⤳䃧᱙䏘ᓄВࣾᆂಎΌ᭜ͧγᰡສౝࣾᡒ䄒⤳䃧⮱ಖ䶦ധ᱙ߌ㘪૕

૖ಕಓಔ૖

∂૓ੳ૓ⵁ૓⾣ ౽౻౽౼Ꭱす౾᱌౱ᕨす౽౻౾᱌౲

௳ ᒀ♣ಎ䔆ຯहᬍ㷘რϧ⮱⟜㒗ಎᎣ̺ᘼঠⱭ䄒⟜㒗㵹ͧ఍ₑ㔹⇎ᰶ⹫ч࢞რᕔಎग᭜㶕ᬻ䔆ㆨ䔊∂㵹ͧᎣ䲋

Ⱑᣒ䦵ᄦऄრϧ㔹ጟ૕ᬍऄრϧ⮱⼸Ꮌ䔊∂㵹ͧಎहᵤᰶڤ⹫ч࢞რᕔಎ⩇㜠Όज㘪ႅౕऄრϧ૕Ҹຯಎ᱗ᠶ⚔㻱Ⴧ

ぶಎ䄒䔊∂㵹ͧ᱙䏘㮪᱗ⰡᣒӢრ჎䃜㔲ᝃ㷘჎䃜ϧಎѳΌᘼঠⱭ̺㻱㠰⮱჎䃜఍ₑ䯫В㷘ࣾ⣝૕ຯ׼ᒂ䴠ᒂ҉ݣ

᳉఍ₑ㔹૤ᣖⰃ૥γ䔊∂჎䃜㵹ͧಎ䗐͵ₑᬣ⼸Ꮌ䔊∂⮱ऄრϧ㮪఍ₑ㔹૤䮽ᒏ૥ѳᎣ䲋̺ႅౕ૕



ಉ̭ ಊВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⮱⤳䃧䄡ᬻߌ㘪

⤳䃧⮱䄡ᬻߌ㘪ಎ᭜ᠴᄦθ➖⮱۳⶛᣼䔝ಎᤚ⹧ڲڣ⋢̻ใᐣಎВӬڣ⌲ࣅ⾣「᭜ϭ͵ಎܳ Ჽ

᝭ڣࣷ∂䃧ᄦ⼸Ꮌᕔ∂ᒸऻ᳉⮱᱙䉕̻➦◦ಉВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊⤳⮱ݺ҂➦◦૕͸ᰶڣ

҂Вϔ⩌ಎࣵڣಊᎣᬍᤚ⹧ಎВ㜡ᬏ̺⌲ẇ◦➦⮱ᰶڤ 䯫Вᬻ⮪ڣ҂Вࣾᆂ૕̻ڣЃⰥڠ⤳䃧⮱

ᄦ℁ᰶߖλᐱ⌲̷䔝䬛䷅૕
䲋∂䃮ᢛᢿ䮑ぶВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂᭜ܾθ䃶䃩∂ࣾᆂ⮱㐀᳉ಎᄦ䔆⻺⣝䆎䔈㵹ⵁ

⾣⮱䮑γ⼸Ꮌᕔ∂ᒸऻ᳉⤳䃧ใ䔅ᰶ䄥็ڣЃ̺ह⮱⤳䃧ಎᰶڤА㶕ᕔ⮱⤳䃧࠲᠙⼸Ꮌᕔ䉐Ш

⤳䃧૔⼸Ꮌ᩾≻⤳䃧૔䃶䃩㵹ͧᬍ᩵⤳䃧૔⼸Ꮌᕔݣ㷮⤳䃧ぶ૕ᄦह̭∂ᒸ⣝䆎⩕̺ह⮱⤳䃧ε

В㼐䄨ᒵ፥㻮૕℁䒰䔆ψ̺ह⤳䃧⮱ጛᐯಎजВᤚ⹧ౕڣ䄡ᬻ҉⩕̷⮱ᐯह૕㮪♣䘪᭜䬽䔝В

⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⮱⤳䃧ಎѳ᭜ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⤳䃧̻⼸Ꮌᕔ䉐Ш⤳䃧૔⼸Ꮌᕔݣ㷮

⤳䃧ጛᐯᬻ᭫૕௳ 䔆⻺ጛᐯᬏ̺ϲϲౕλऺڣ⼝̺हಎΌ̺ϲϲౕλڣ䃧䔝⮱ڤҀڲღ̺हಎ㔹
ౕλڣӊᢛ⮱࣌⤳̺ह૕ܳᲽڣӊᢛ⮱̺ह࣌⤳ಎजВ⌲ᮝౝⰸڣݝᐯह⮱჋䉕૕

ᅞⵁ⾣᝭ӊᢛ⮱࣌⤳Გ䄡ಎ⼸Ꮌᕔ䉐Ш⤳䃧૔⼸Ꮌᕔݣ㷮⤳䃧ಎ͑ 㔲ധ᱙Ⱕहಎ䘪᭜ധλэ㐌

⮱∂ᒸऻ᳉⮱क़Ͷᄦ䬛䷅䔈㵹ⵁ⾣૕Ҹຯಎ⼸Ꮌᕔ䉐Ш⤳䃧⮱ͨᑍ㔲䃑ͧಎ⼸Ꮌᕔ䉐Ш҉ͧ⼸Ꮌ

ᘼͶ̷⮱䉐Шಎ᭜̻䔊თ䉐Ш૔ܾ θ䉐Ш૔ℾθ䉐Ш૔㵹ᩬ䉐Ш૔㏼≻䉐ШぶᎣ݄⮱ᰶڤ⠙⿸ᘼͶ

⮱∂ᒸ䉐Шᒏᐼ૕௴ ♣㔹ಎ䲋∂䃮ᢛᢿ䮑ぶ⼸Ꮌ䃫㒛̻э㐌⮱∂ᒸ䉐Шᰶڤ᱙䉕⮱ݘࡧಎ∂ᒸ䉐

Ш⤳䃧ᄦₑ̺㘪҉۳ܧ⶛⮱㼐䛷૕⼸Ꮌᕔݣ㷮⤳䃧⮱ͨᑍ㔲݆䃑ͧಞ૤᝭䅀⼸Ꮌᕔݣ㷮ಎ᭜䦵ᄦ

ӓᴒϧঅ૔ᷭ ᄌϧঅ૔∂Ⴥ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ᝭჋᫪⮱∂ᒸᘖ㒇૕Ό᭜̭⻺䔪⾣䂓ᄌ૔ᷭ ᄌჅ૔
∂Ⴥ⼸Ꮌᕔ䔊∂͸∂ᒸ䉐Ш⮱᫦ᐼ૕૥௵䄒⤳䃧᝭ӊᢛ⮱हᵤग᭜ᘖ㒇ᕊ㐡ಎ఍ₑ̻䲋∂䃮ᢛᢿ

䮑ぶ᫝⮱∂ᒸऻ᳉ᵩᵩ̺ڒ૕᭫♣ಎ̷ 䔝͑⻺⤳䃧౴В䃖䔊∂㔲ឬ៲䉐Ш૔Ҭ䔊∂㵹ͧऄݣݝ㷮

Ꮌ⼸⩕̻ڣӊᢛ૕䔆ᵤ⮱⤳䃧̻㐡៑∂ᒸᄷ͒ग㘪ӊ䲍ᘖ㒇⮱э㐌ᕊ㐡὎ᐼⰥ๾वಎѳڣͧ҉

⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂䔆⻺᫝⮱∂ᒸᏁᄦ᫦ᐼⰥ℁ಎ௶⤳䃧⮱䄡ᬻ҉⩕̺᭜⁍㑧ಎ㔹᭜ᅪ᭫ڣ᫦᳅

ళܬ૕㔹ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⤳䃧ಎႹڕᥳ㙞γэ㐌⮱ᘖ㒇ᕊ㐡⮱ᵻᶼಎ䌠ܧγ∂ᒸ䉐Ш૔∂ᒸ

䲋ᘖ㒇ᘼͶ⮱ᰶڤ᫝⮱∂ᒸऻ᳉᝭ڕ㷮⮱⿍㜩ಎᤚ⹧γВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂҉̭ͧ⻺ݣ

͸➦₷ᕔ䉕ಎ఍ₑजВ۳⶛䄡ᬻ䔆⻺⣝䆎ࣷڣ➦◦૕
ᒀ♣ಎᰶ 䃧㔲Ό∕ᘼݝ⼸Ꮌᕔݣ㷮჋䭲Ꭳ䲋ݣ㷮⮱䬛䷅ಎ఍ₑ᣽ܧγ૤⼸Ꮌᕔݣ㷮Ꭳ̺ᘖ㒇

⼸Ꮌᕔ䔊∂㵹ͧ⮱჋᫪㔲૥௷⮱㻯◦૕ຯₑ㜗᜾॓Ⴧ᝭䄡ᬻ⮱Ꭳ̺ϲϲ᭜૤⼸Ꮌᕔݣ㷮૥হ૤⼸Ꮌ

૖ಖಓಔ૖

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉᫝䃧

௳

௴
௵

௶

௷

Ꮌ䔊∂⮱⤳䃧ᰶ็⻺૕࣯㻮⢸᩼䔉ͨ㑃ಞ૪ܾ⼸ݣλВ⼸Ꮌ⮱᫦∂䕼ڠ θ䃶䃩∂႓ⵁ⾣૫ಉ̷ ಊಎⴒ䃳ϔᱰܧ

❵⹫ಕಓಔಖᎡ❵ಎすಖಖಛ䶢૕䭽λヴ፲ಎ᱙᪴䯫Вᄦ䔆ψ̺ह⮱⤳䃧ᆂᐭܳᲽ૕ౕₑಎぁ㔲ϲ䔶ः͚ڣ⤳䃧̻ڣ䃧䔝͸

ᄦ䆎២➫ᰭᬻ᭫⮱͑⻺႓䄡䔈㵹キ㺮ܳᲽಎВӬ䕇䓴ᄦ℁䔈̭ₒ䄡ᬻ⼸Ꮌᕔ∂ᒸऻ᳉⤳䃧⮱䄡ᬻڣࣷ߈ᘼͶ૕
࣯㻮Ᲊ下䔈ಞ૪䄂䃧∂ᒸ䉐Ш⮱㠒᎟䬛䷅૫ಎ૪͚ ప∂႓૫ಔಝಝಓᎡすಙ᱌૕
䭵⦋ࡻಞ૪⼸Ꮌᕔݣ㷮⤳䃧૫ಎ͚ ప∂ܧݣ❵⹫ಕಓಔಚᎡすಖ❵ಎすಔಓಔ䶢૕䰭㺮䄡ᬻ⮱᭜ಎ̻ ܾθ䃶䃩̺हಎ

ℾθ䃶䃩͚⮱૤⼸Ꮌᕔݣ㷮૥ᰶ ಎͨݖव⤳ᕔ૕఍ͧℾθ䃶䃩͚⮱⼸Ꮌᕔ∂ᒸऻ᳉͸̺ڣ 㺮⩞ℾθ䃶䃩ͨҀឬ៲૕Ҹ

ຯಎ̺ 㷮⮱ᘼঠ૕࣯㻮叱ᔍݣᰶڤᢌぶ⼸Ꮌᕔ∂ᒸऻ᳉ᒭᒭजВᄦ⼸Ꮌ䔊ࣺ㔲ϔ⩌ᘖ㒇᩵Ꮑಎ఍㔹ۼݖᣕჇ૔ᱰݖ

䶧ಞ૪ℾθ⼸Ꮌᕔݣ㷮⤳䃧⮱ധ⵭ᕔᲱᐧ૫ಎ૪ڲ㧆ऑ⹫ч⻾႓૫ಉⅶ᪴❵ಊಕಓಔಕᎡすಕ᱌૕
Ꭳ䲋ੜᰶ᜾ప⤳䃧ຯₑಎ㒻పΌႅౕहᵤ⮱⤳䃧૕Ҹຯಎᰶ 䃧㔲ᄳ఍䔊ࣺ䃮ᢛ㻱݆㔹ᄳ䃮ᢛεВᢿ䮑⼝ͧ

૤ݣ㷮૥૕࣯㻮ೂ㒻ೄ䴓ᖖ૖ਸ಑៶䉦ᑄ૔ೂ㒻ೄᲝ㒄ᓤ૖ਭ಑з᫜䰤ᅁ૔ೂ㒻ೄࢄ㺬૖ਯ಑䛾ಞ૪ܾ θ䃶䃩∂૫ಉ̸ ͪ⇆ᐧ᳄૔ࢋಊಎڹ

䛾ぶ䃾ಎ͚ పᩬ∂๔႓ܧ❵⹫ಕಓಓಖᎡ❵ಎすಔಓಕಙ૟ಔಓಖಔ䶢૕
䭵⦋ࡻಞ૪⼸Ꮌᕔݣ㷮⤳䃧૫ಎ͚ ప∂ܧݣ❵⹫ಕಓಔಓᎡすಕ❵ಎすಔಙಛ䶢૕



ᕔ䉐Ш૥䔆ᵤ⮱ắᔢᰶ䬛䷅ಎ㔹᭜䔆ᵤ⮱ắᔢ᝭ӊᢛ⮱ݣ㷮ᕊ㐡૔ᘖ㒇὎ᐼႹ̺ڕ䔯⩕λВ⼸Ꮌ

⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⮱⣝䆎૕᭫♣ಎᑧ䄰૤⼸Ꮌᕔݣ㷮૥̺ ᭜ݣ㷮ಎᎣ̺㘪఍ₑҬ䄒⤳䃧̻э㐌⮱

ᘖ㒇ᕊ㐡Ⱕܴޟಎᖝᖝ᭫ܥγ⼸Ꮌᕔݣ㷮૔⼸Ꮌᕔ䉐Ш䔆ᵤ⮱ắᔢ̻ڣ᝭㺮䄡ᬻ⮱⣝䆎̺ϲႹڕ

᭜͑ఋθಎ⩇㜠᭜ᄦ⿸⮱૕㔹⼸Ꮌᕔ∂ᒸऻ᳉݆̻̺ڣहಎ̺ ϲౕắᔢ̷ႅౕጛᐯಎ㔹́ᥳ㙞γ

ᄦ䔊∂㔲䔈㵹䉐Ш䔪⾣̻ݣ㷮⮱ᕊ㐡ಎϻ㔹Ҭᓄ⤳䃧ᄦ⣝䆎⮱䄡ᬻᰶڤᰡສ⮱᩵᳉૕ぁ㔲䃑ͧಎ
गᰶᥳ㙞ᘖ㒇ᕊ㐡ಎ᝺㘪ࣅ⌲В⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⮱ݣᏓ̻Вᒭ⮱ݣ㷮ݣᏓ͸᱙䉕ጛᐯಎ
۳⶛䄡ᬻڣ➦◦ಎᎣ఍ₑᣕߕВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⤳䃧⮱ࣾᆂ૕

ಉιಊВ⼸Ꮌ⮱᫦∂Ꮑᄦ⼸Ꮌ䔊∂⮱ᓲ㺮ᕔ̻ज㘪ᕔ

⤳䃧̺ϲ䰭㺮ᄦ⣝䆎䔈㵹䄡ᬻಎ㔹́䔅Ꮑᒀᄦܧ҉ڣव⤳⮱㼐䛷૕ᅞₑ㔹㼭ಎڠλВ⼸Ꮌ⮱

᫦∂Ꮑᄦ⼸Ꮌ䔊∂͸ᓲ㺮ᕔ̻ज㘪ᕔ⮱䬛䷅ಎВᒭ⮱⤳䃧౴㑧ͼव⤳⮱㼐䛷૕䓴ࣨಎϧЙͨ㺮᭜

ϻ∂ᒸ㻱㠰Ⴙ᪡ᕔ⮱㐡ᏓᲒ㼐䛷⼸Ꮌᕔ∂ᒸऻ᳉⮱ᓲ㺮ᕔ̻ज㘪ᕔಎࢠധλ∂ᒸ㻱݆䕇፥⩞㻱

㠰⮱㺮Ⅿ૔㻱㠰⮱ᄦ䆎ಉ㠰డಊВࣷ䔊ࣺ㻱㠰⮱∂ᒸऻ᳉ಖ͗䘕ܳᲱ᜽ಎ㠒⇎ᰶܾθ⼸Ꮌᕔ∂ᒸऻ

᳉ಎ݆ ܾθ⼸Ꮌ㻱݆ᅞ㑧ͼ͚ڣ⮱す̶͗᫦䲏⮱㺮㉍ಎВ㜡ܾθ⼸Ꮌ∂̺ज䔊ࣺ⮱ᄷ͒䯫Вϻ⼸

Ꮌ∂⮱㐡Ꮣᓄ᩵ᰶݝ㐡៑ಎ఍ₑಎ䔪Ⅿܾθ⼸Ꮌ∂ᒸ㻱㠰⮱Ⴙ᪡ᕔᅞᲱ᜽⼸Ꮌᕔ∂ᒸऻ᳉ᓲ㺮ᕔ

⮱⤳⩞૕௳
♣㔹ಎ㮪♣∂ᒸᒭᒭ䰭㺮ᄦ䔊∂㵹ͧ䃫㒛ⰥᏁ⮱∂ᒸऻ᳉ಎѳ᭜Ꭳ̺ᘼঠⱭᄦ⼸Ꮌ䔊∂㵹ͧ

ᓲ䶨䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉૕఍ͧᄦ̭⻺䔊∂㵹ͧ䃫㒛∂ᒸऻ᳉⮱ᓲ㺮ᕔ̻䃫㒛᳽⻺➦Ⴧ⮱∂ᒸ

ऻ᳉⮱ᓲ㺮ᕔᎣ̺᭜̭ఋθಎ᝭Вಎ᜾Й䰭㺮ౕ∂ᒸ㻱㠰⮱Ⴙ᪡ᕔ͸ใᄨឫ䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉

⮱ᓲ㺮ᕔ૕㔹䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉⮱ज㘪ᕔᰡ᭜̭͗䰭㺮䃧䃮⮱䬛䷅૕⩞ₑಎ᜾Й᝺㘪ᄦ⼸Ꮌ

ᕔ∂ᒸऻ᳉҉ܧव⤳⮱㼐䛷૕
ϧЙᄦλ䕼ݣ⼸Ꮌ䔊∂㵹ͧ⮱ᓲ㺮ᕔѩͻ⇎ᰶᐯ䃛૕♣㔹ಎᄦλ䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉ᄦ⼸

Ꮌ䔊∂㵹ͧεВ䕼ݣ⮱ᓲ㺮ᕔಎࢡ᭜䰭㺮⌞ܳڒᲽ⮱䬛䷅૕㔹ᄳ䔆⻺ᓲ㺮ᕔ䒙ͧࡃ⣝჋ಎ䛺㺮⮱

݆᭜ڣധ⵭૕ڠλ䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉⮱ധ⵭ಎᬏ䰭㺮ϻ̭㝙ᘼͶ̷䔈㵹ᣏ䃕ಎΌ䰭㺮ౕڤҀ䃫

㒛⮱ज㘪ᕔ᫦䲏䔈㵹ᣏ䃕૕ᢏऒ䄊䄡ಎᄦڣᓲ㺮ᕔ䬛䷅⮱ⵁ⾣Ꮑᒀ̻ᄦڣज㘪ᕔ䬛䷅⮱ⵁ⾣Ⱕ

㐀व૕
仃ٵಎᅞ̭㝙ᘼͶ̷⮱ᓲ㺮ᕔ㔹㼭ಎ̺ 㘪キࢂౝധλ∂ᒸ㻱㠰㐀Ჱ⮱䰭㺮ಎࢠ᝭䅀ᰶ∂ᒸ㻱

݆ᅞᏁᰶ∂ᒸऻ᳉૕㮪䄡∂ᒸऻ᳉᭜∂ᒸᰶڤᑧݣᕔ⮱䛺㺮࣌఍͸᝭ౕಎѳ᭜ᄦ⼸Ꮌ㻱݆Გ䄡ಎ
᭜॓ᓲ䶨䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉݆᭜ओ̭ఋθ૕Ҹຯಎ䲋∂䃮ᢛᢿ䮑㻱݆ᮇλ⺮₏䲋∂ः䃮㻱݆ಎ
ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ᮇλℾθ⼸Ꮌᕔ∂ᒸऻ᳉ぶᗲۢಎ䘪जВ䄡ᬻ䔆͗䬛䷅૕ౕぁ㔲ⰸᲒಎ䃫㒛

ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ᓲ㺮ᕔಎ̺ ϲౕλ␎䋠Ԋᠮܾθ⼸Ꮌ∂㻱㠰Ⴙ᪡ᕔ⮱䰭㺮ಎ㔹ౕ́λ␎䋠

㐡៑ܾθ⼸Ꮌ∂⮱ᄷ͒Вࣷ㻱ݣ㕹ᱰ㵹ͧহԊ䯉ᱰݖ⮱䰭㺮૕᭫♣ಎगᰶധλᄦܾθ⼸Ꮌ∂㻱

ज䔊ࣺ⮱Фթ͸㗜Ⴧಎ᝺чϔ⩌䃫㒛ܾ̺ᰶڤ∂䃑䃳ಎധλᄦܾθ⼸Ꮌ⮱ݖ㕹ᱰ㵹ͧহԊ䯉ᱰݣ

θ⼸Ꮌᕔ∂ᒸऻ᳉⮱㺮Ⅿ૕ₐ఍ຯₑಎ᜾Йᄦ⣝Ϸ⮱ܾθ⼸Ꮌᕔ∂ᒸऻ᳉ౕ⿸∂হथ∂჋䌢͚

⮱ࣾᆂࣷڣᅭ䭽ᕔಎजВ䔈㵹ᰶ䦵ᄦᕔ⮱ⵁ⾣ಎᎣजВᢛₑ䃑䃳ݝಎϧЙᄦܾθ⼸Ꮌ∂Фթ⮱ᄷ

䛺⼸Ꮣ̻䃫㒛ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱䰭㺮⼸Ꮣ᜽ₐ℁૕
ߍ䬛䷅ಎᎣ́᭜̭͗ᰡ⮱ڠಎ䃫㒛ܾθ⼸Ꮌᕔ∂ᒸऻ᳉⮱ज㘪ᕔ᭜̭̻͗ᓲ㺮ᕔჳܴⰥ⁎ڣ

૖ಗಓಔ૖

∂૓ੳ૓ⵁ૓⾣ ౽౻౽౼Ꭱす౾᱌౱ᕨす౽౻౾᱌౲

௳ Вᒭڠλ⼸Ꮌᕔ∂ᒸऻ᳉૔⼸Ꮌᕔݣ㷮ぶ⮱⤳䃧ಎ็ Вₑͧᵦᢛ䔈㵹䃧䃮૕



Ҁ૔ฺڤ ᱯ⮱䬛䷅૕ज㘪ᕔ䬛䷅㠒̺㘪ᓄݝ໒઱㼐۠ಎ݆ ᝭䅀ᓲ㺮ᕔᄳ᭜ᬍᵦ͸᱕૕Ꮑᒀⰸݝಎ
Ꭳ䲋ᄦ㕹ᱰᱧڠ჋᫪⮱᝭ᰶ䔊ࣺ⼸Ꮌ∂⮱㵹ͧ䘪जВ䕇䓴䃫㒛⼸Ꮌᕔ∂ᒸऻ᳉⮱᫦ᐼεВั

㒛ಎ䮑䲋ᰶڤڣज㘪ᕔ૕䔆࠲᠙В̸͑ᅯक़Ͷಞ̭ ᭜ౕڲ⮱ज㘪ᕔಎࢠᄦ᳽ψ䔊ࣺ⼸Ꮌ⮱㵹ͧ䯫

В䔈㵹⼸Ꮌᕔั㒛૕ҸຯಎᄦᏁᒀڙᐭ჎ݑ㔹᱗ڙᐭ჎ݑ⮱ᵵУಎ⶛჋जВ䃫㒛⩞ι჎ϧℾ∂䮏

ࣾఋ䛺჎⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎВӬ䕇䓴̭჎⮱ڙᐭ჎ݑεВ㏍ₐ૔ᑒ㶒ಎѳᄦ̺Ꮑڙᐭ჎ݑ㔹ڙ

ᐭ჎ݑ⮱ᵵУಎ̺ࢡ჉䃫㒛ࣾఋ䛺჎䔆ᵤ⮱⼸Ꮌᕔ∂ᒸऻ᳉૕఍ͧຯ᳉ࣾఋ̭჎䛺჎ಎࢠҬᠶ⚔

ಎᄦ㏍ₐ̷䔝⼸Ꮌ䔊∂㵹ͧᎣᬍ㏍ₐ᩵᳉হᑒ㶒҉⩕૕ओใಎຯݑᐭ჎⤳⮱᫦ᐼ䛺᫝䔈㵹჎ڙ̺
᳉఍ₑ㔹キ॓ࢂჇ䄒䔊ࣺ⼸Ꮌ⮱̭჎჎ݑಎ䗐͵ᅞᆋλᬻ̺᭫໒ᒀ૕ι᭜ใౕ⮱ज㘪ᕔಎ䔆ᘼঠ

Ɑᄦ䔊ࣺ⼸Ꮌ∂⮱㵹ͧ䃫㒛ڤҀ⮱⼸Ꮌᕔ∂ᒸऻ᳉ಎᄳчऄݝ䄥็ใౕ᲎У⮱ݣ㏓ಎ䔈㔹ᄳҬᓄ

̭ψ⼸Ꮌᕔ∂ᒸऻ᳉䯫В䃫㒛૕Ҹຯಎऄ⺮₏ࣹ䛺࢞䮖݆࣌⮱䭽ݣಎᄦᰶ⮱䔊ࣺ⼸Ꮌ⮱㵹ͧᅞ䯫

В䃫㒛ⰥᏁ⮱⼸Ꮌᕔ∂ᒸऻ᳉૕ᵦᢛ⺮₏ࣹ䛺࢞䮖݆࣌⮱㺮Ⅿಎ㕹ᱰᱧڠ⮱䔪䃶㵹̺ͧ㘪䛺ฺ

䔈㵹ಎࢠҬ㏵჎㷮ܧ҉ݑ͸ऻࣾ⣝ᰶ䩆䄜ಎ̷݆࣌Ό̺ٮ䃥ᄦ㷘ॷϧ⮱ह̭㵹ͧں⁎䔈㵹λ̺ڣ

჋᫪⮱̭ψ⼸Ꮌ䔊∂㵹ͧಎ̺ݺ͸ڠ䔪䃶૕ᢛₑಎ㕹ᱰᱧ⮱ݖ Ꮑᄩ㜡̺ݖλ㷘ॷϧ⮱䛺᫝჎ݑ䔆
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