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⁎ಎᄦܾθ䃶䃩͚⮱ڣЃͨҀ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧᏁ॓㻱Ⴧ⼸Ꮌᕔ∂ᒸऻεВ䕼ݣ⮱䬛䷅ಎ̺
ౕ᱙᪴⮱䃕䃧㠰డͧ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⮱Ҹၽ̺

㘉Ҹຯಎ䓖៑ᒸጵౕϻθч㻮䬲ࢤ䄰ᴒぶ≨ߕ⮱䓴⼸͚ಎ⩇㜠ౕ䃶䃩⼸Ꮌใ⮱㼭㵹͚ಎ
ຯ䔊ࣺҀ∂ᝃ㔲⼸Ꮌ∂⮱θ㷘䃑ಎ䗐͵ᰶڠ㕹ᱰᱧ̺ڠϲч䛴ःᰶ᩵⮱⼸Ꮌᣗᄦڣ

䃶䃩᩵ᏁεВ䭨ಎ⩇㜠ч䛴⩕Ҁ∂ᘼͶ̷⮱ݣ㷮εВݣᘖ㒇ₑᬣಎЙ⮱㕹ᱰᱧڠᄦ

⼸Ꮌ∂⮱ᄷ䛺͒ ᵩ䖢Ⴕ⼸Ꮌ∂㻱Ⴧ⮱ᘼ䃳ᒭᒭ㘪์䓫ݝᒵ倅⮱⼸Ꮣᰡ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⮱͚ಎₑ䃶䃩

࣯̻ϧ⮱⼸Ꮌ䔊∂㵹ͧᒭᒭ䯫Вϔ⩌ᣕ䔈⼸Ꮌ⮱᩵ಟ㔹㕹ᱰᱧڠᄦγ⼸Ꮌ䔊∂㵹ͧ⮱䃶

䃩࣯̻ϧч䛴⩕ऱݣ㷮ᣗಎВᰶ᩵䕼ڣݣ⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ䔅䰭㺮䄡ᬻ⮱᭜ಎぁ
㔲ౕₑ䃕䃧⮱⼸Ꮌᕔ∂ᒸऻಎ̭ 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Ꮌ̷᩵εВ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Ꮣₐ᭜ധλ䔆ധ᱙䃑

䃳ಎౕ 㕹ᱰᱧڠᄦܾθ䃶䃩⼸Ꮌ⮱ᣕߕ䓴⼸͚ಎϧЙڠ∕⮱ᒭᒭ᭜ڣᄦҀ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

̺чₑ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ჇγҀ∂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Ꮌ̷᩵εВ䭨ᅞᰶڤ⮱ᘼͶ
ಖ⼸ᎼᘼͶ̷⮱ั㒛

ܾθ⼸Ꮌᕔ∂ᒸऻౕ⼸ᎼᘼͶ̷॓Ⴧ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ䭨ڣ⼸Ꮌ᩵ऻಎᒭᒭ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
⮱ㆨጛᐯᕔᵦᢛ̺ह⮱ᴴ۳ಎᄦ⼸Ꮌᕔั㒛जВ䔈㵹̺हڣ⧵ڠλ⼸Ꮌᕔั㒛ಎ䰭㺮ڠ

ܳㆨಟ̺ हㆨ⮱⼸Ꮌᕔั㒛ಎजВᄦᏁ̺हㆨ⮱䔊ࣺ䃶䃩⼸Ꮌ∂⮱㵹ͧ䅀̺हㆨ⮱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⮱㵹ͧҸຯಎιࣾ⣝̭ᰶ䔊ࣺ䃶䃩⼸Ꮌ⮱ᗲۢಎ㔹॓Ⴧ̭㷮ݑᎣᄳᵵУ

ࣾఋ࣌ϧℾ∂䮏䛺ݑಎᅞ᭜ιധλ̭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

ಘಝ

ܾ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ᓗͧШ҂̭䔊ࣺ䄒⼸Ꮌ⮱㻱Ⴧ䘪чᒏ

⾮㷚ݑಎ䔈㔹ᄩ㜡ᐣ⤳䔆ᵤ⮱⼸Ꮌั㒛ѳ᭜ಎ䔆ᄦᰶ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∂ᒸऻΌᰶጛᐯ



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

ᕔั㒛ಎᏁᄦ⮱ᅞ᭜̺हㆨ⮱䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧ
̺हㆨ⮱⼸Ꮌᕔั㒛⮱͒ࢶ⼸Ꮣ̺हಎВᏁᄦ̺ह͒䛺⼸Ꮣ⮱䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧ

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

εВ䛺䔈㵹ᝃεВ㶒ₐ⮱ᱧчౕ䔆䒰͒ࢶ⮱⼸Ꮌᕔऻ͚ಎࣵ जВܳࡧᅭ䘕⮱॓Ⴧ̻᪡

Ҁ⮱॓Ⴧ͑ᗲۢ䅀ᅭ䘕⮱॓Ⴧಎຯౕ䲋∂䃮ᢛᢿ䮑͚ಎຯग᭜ᄦ䲋∂㣤ᓄ⮱ӈ䔝εВᢿ

䮑ಎ䗐͵ᅞ᭜̭ᅭ䘕⮱॓Ⴧಟ㠒⩞ₑᄩ㜡ᄦⰥڠ⮱䛺ฺᕔӈ䔝⮱॓Ⴧಎ⩇㜠ᄦₑ㔹㣤ᓄ⮱

➖䃮ᢛぶ⮱ᢿ䮑ಉࢠᴾಊಎ݆ ᭜̭ᰡڕ䲏⮱॓Ⴧຯͧᄦܾ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

ౕᤚܾθ⼸Ꮌᕔ∂ᒸऻⰥڠ㺮㉍⮱ധ̷ಎ䔅䰭㺮䔈̭ₒᄦڣᘼͶ䔈㵹ܳᲽಎВӬ䃑䃳

ܾθ⼸Ꮌᕔ∂ᒸऻ⾣「ᘼঠⱭϭ͵௳ ᤚܾθ⼸Ꮌᕔ∂ᒸऻ⮱क़ͶಎजВͧऻ㐚⮱ⵁ⾣

ຍჇಇ⮱ധ
仃ٵಎܾ θ⼸Ꮌᕔ∂ᒸऻ҉ͧ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⮱Фթ̺ܾࢠ⮱䃑䃳ಎڕ㘪⮱̭ߌҀ⣝⮱᭜ᄦܾθ䃶䃩ڣღᓺಎں̺

У⮱Ҁ䬛䷅ಎ䔅ౕλ㻱ݣ㕹ᱰᱧڠ⮱㵹ͧহԊ䯉ᱰݖಟᎣࣺ́ܧᄦܾθ䃶䃩͚㕹ᱰᱧڠ㵹ͧ

⮱㻱㠰ࡃܧγ⮱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⣝ಎₑಎ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∂ᒸऻᘼঠⱭڕ⮱Ꮑᄦ⼸Ꮌ䔊∂㵹ͧ⮱∂∂ᒸ㻱݆̺हλڣЃ

ч㻱݆ಎڣ䛺㺮ᴴᔄ̭᭜∂ᒸ㻱݆Вᑧᰶ߈⮱∂ᒸऻ҉ͧ㻱݆ᓄݝ䖢Ⴕ⮱Ԋ䯉ᠶ⚔̺

ह⮱ᴴ۳ಎजВᄦ∂ᒸऻ䔈㵹̺ह⮱ܳㆨҸຯಎᠶ⚔∂ᒸऻ⮱͒ࢶ⼸ᏓಎजВܳͧℾθ∂

ᒸऻ㵹ᩬ∂ᒸऻВܾࣷθ∂ᒸऻಟᠶ⚔∂ᒸऻ⮱ᕔ䉕ಎजВܳͧҀᕔ∂ᒸऻ̻⼸

Ꮌᕔ∂ᒸऻₑใಎ䔅जВᄳ∂ᒸऻᠶ⚔ߌ㘪ጛᐯಎܳ ͧᘖ㒇ಉั 㒇ᝃݣ㷮ᕔऻಊ㶒֬
ヴ̭ᒸಎ㔹᭜͝ჹ็ᵤ⮱∂ᒸᵦᢛ̺ह⮱ᗲࡰ⩞ₑज㻮ಎ∂ᒸऻ⮱䃫㒛Ꭳ䲋ݘぶ̺हㆨߞ

ۢВࣷ䰭㺮ಎ䃫㒛ᰶڤⰥᏁㆨ⮱∂ᒸऻ䮼Ɑ∂⇨⮱̺ࣾᆂಎ∂ᒸऻ⮱ڲღহㆨΌౕ

̺ᰡಎ́ Ꮣ̺倅ܾθ⼸Ꮌᕔ∂ᒸऻͧ㺮ⅯВ⼸Ꮌ⮱∂Ꮑᄦ⼸ࡃ䦵ᄦᕔ㏳ڣ

⼸Ꮌ䔊∂㵹ͧಎႹ̺ڕहλэ㐌⮱Ҁᕔ∂ᒸऻಎᰡ̺हλऑ㔮⮱ᘖ㒇ᕔ∂ᒸऻಎ㔹᭜̭

ಸ⮱∂ᒸऻ
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௳ ຯ䄡ݺ䲏䔝⮱ܾθ⼸Ꮌᕔ∂ᒸऻ⮱ڲღⰥᒀλᬻ䔆͗ắᔢ⮱ᠴಎ䗐͵ಎౕ ₑܳᲽڣᘼͶ݆Ⱕ

ᒀλᤚ䔆͗ắᔢ⮱ᘼᠴ⩞λܾθ䃶䃩∂႓⩹ᄦ⣝Аਟ႓⮱ᠴহᘼᠴᅇ℁䒰䭹⩌ಎₑౕ䔆䛹Ҭ⩕ᰡᭀ

λ⤳㼐⮱ᘼঠ䔆ᵤ⮱㶕䔝



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

θ⼸Ꮌᕔ∂ᒸऻ䬛䷅⮱ⵁ⾣ᩫౕ∂ᒸࣾᆂ⮱ࢳट㗹ᮜ͚ᆂᐭϻ∂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Ϸͧಎᄦ䔊∂㵹ͧεВݣ㷮Ϻ♣᭜ϧЙ

䃑जᏓᰭ倅⮱∂ᒸऻᘖ㒇ݣ㷮҉ͧ㐡៑∂ᒸᄷ͒⮱∂ຯₑ⌞ڒϧᓰಎВ㜡ϧЙ䕇፥䃑

ͧಎ∂ᒸऻᅞ᭜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∂ᒸऻᘼঠⱭ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ᣗᲒ䭨ी䔊∂㵹ͧ⮱∂Ⴙ̺ڕह
ᰭऻಎܾ θ⼸Ꮌᕔ∂ᒸऻᘼঠⱭ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ݝγ⮱倅Ꮣ
ϧЙᄦܾθ⼸Ꮌ∂ᒭᒭϻ̺ह⮱㐡Ꮣ䔈㵹㼐䄨Ҹຯಎᰶ ϧᄳڣ㻳ͧ㥪হԊ䯉ܾθҀ

∂⮱∂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⩌হࣾᆂܾθ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∂҉ܾͧθҀ∂Ԋ䯉∂⮱क़

Ͷ̭Ⱑ㷘㒛λᰭ䛺㺮⮱ౝѺಎҬڣᒭᒭัλϻᆋ⮱ౝѺಎₑಎౕ 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∂ᒸऻ̺ںВҀ

䬛䷅⮱㼐̻۠ ॓҉ͧ⼸Ꮌั㒛⮱ധಎҬ䔊ࣺ⼸Ꮌ⮱㵹ౕͧ⼸Ꮌ∂⮱ᘼͶ̷㷘॓ჇᎣ㺮Ⅿε

ВⰥᏁ⮱⼸Ꮌั㒛ಎ⼸Ꮌ䔊∂̺ںͧҀ䬛䷅⮱㼐۠㔹ͧ䔰㙞ั㒛⮱㑾冩ಎₑᒝ᭫

γ⼸Ꮌ∂⮱⠙⿸Фթ
ᕨಎܾ θ⼸Ꮌᕔ∂ᒸऻᄦ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㵹ͧ

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

Ⅿ͚㼐㙞ܧᲒಎᎣₑ̺ͧᓄ䔊ࣺ⮱ധ᱙∂ᒸ䔆͗अࡃಎҀ⣝γᒀݺϧЙᄦ㕹ᱰᱧߋౕڠᵵ

䓴⼸͚䔊∂㵹ͧ⮱̺ღᓺ䓫ݝγ⮱倅ᏓₑಎΌजВ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ݝθ⌲ẇ䃮ᢛܳٲ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ᢛⱌजԎ́᭜䃑Ⴧᵵᗲᓲ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



̲ઽ֖ᦘశമᎆೊێᄟᘌᕡᄕ

ܾ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⮱ᘼͶᰶڤ
⩞λ➦◦᭜̻Ⱕڠ⮱࣯⚔Ⱕᄦ㔹㼭⮱ಎₑぁ㔲ᄦܾθ⼸Ꮌᕔ∂ᒸऻ➦◦⮱ܳᲽᄳϻ䄥

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

ϔ⩌⮱Ҁ∂ᒸऻಎ㔹́Ⱕᄦλ䔊ࣺℾθ䃶䃩⼸Ꮌࣷ㵹ᩬ䃶䃩⼸Ꮌϔ⩌⮱⼸Ꮌᕔ∂ᒸऻ

䰭㺮䄡ᬻ⮱᭜ಎВキⴚ⮱᪴ႄ䯫Вᄦܾθ⼸Ꮌᕔ∂ᒸऻ⮱➦◦䔈㵹ڕ䲏ᤚಎ㔹ग㘪ᅞڣ

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

ऻ⮱ᣏ䃕ຍჇധ̸᪴ͨ㺮ᣏ䃕ڣಗ͗䲏⮱➦◦
ಉ̭ ಊ⼸Ꮌ⮱̀ᆋᕔ

⼸Ꮌ⮱̀ᆋᕔ᭜ܾθ⼸Ꮌᕔ∂ᒸऻധ᱙⮱➦◦ಎࢠВ⼸Ꮌᕔั㒛Ꮑᄦ⼸Ꮌ䔊∂㵹ͧຯ

䔝ಎܾݺ θ⼸Ꮌᕔ∂ᒸऻ҉̭ͧ⼸Ꮌᕔั㒛ಎ̺ ВܾθᵵУߋ⤳Ҁ㐀ͧᵦᢛಎϲധ

λߋᵵ͚⮱⼸Ꮌ䔊∂㵹ͧεВჇಎ䦵ᄦ⮱᭜㕹ᱰᱧߋౕڠ⤳ᵵУᬣ⮱䔊ࣺ䃶䃩⼸Ꮌ⮱

㵹ͧಎᬕౕ㐡៑⼸Ꮌ̺ज䔊ࣺ⮱ᄷܾ͒θ⼸Ꮌᕔ∂ᒸऻᄦ⼸Ꮌ䔊∂㵹ͧ䛴⩕⮱᭜㏜⮱

⼸Ꮌᕔ⮱∂ಎ䔆᭜̻ڣҀᕔ∂ᒸऻⰥ℁Ⴙ̺ڕह⮱➦◦ಎ㶕ᬻܾθ⼸Ꮌᕔ∂ᒸऻ⮱⼸Ꮌ

̀ᆋᕔᄦ䔆͗➦◦जВϻ̺ह⮱㐡Ꮣև䔈̭ₒ⮱ܳᲽ
ϻڣᄦ⼸Ꮌ䔊∂㵹ͧ䛴⩕⮱ั㒛ᐼⰸಎ̻ 䃖䔊∂㔲ឬ៲䔊∂䉐Шᄦ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ٲӓᴒࣾ ఋ䛺ぶ⼸Ꮌᕔ∂ᒸऻಎᅪノ⼸Ꮌ䔊∂㔲Ꭳ᱗ₑ㔹ឬ៲

ⰥᏁ⮱∂ᒸ䉐Шಎ⼸Ꮌ䔊∂㵹ͧΌ᱗ₑऄัݝ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ШಎₑಎⰥᄦλҀ∂⮱ั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᭜͑ఋθₑಎࢠҬ᭜ᰭ͒ࢶ⮱⼸Ꮌᕔ∂ᒸऻಎຯ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ᣗ䦵ᄦ

⮱᭜ⰥᏁ⮱䔊ࣺ⼸Ꮌ∂⮱㵹ͧಎₑಎ⼸ᎼᘼͶ̷⮱䦵ᄦᕔᲮᑧϻ⼸Ꮌᕔั㒛㺮㼐۠⮱䬛䷅

ⰸಎܾ θ⼸Ꮌᕔ∂ᒸऻ䦵ᄦ⮱ग᭜⼸Ꮌ䔊∂㵹ͧфকⴒಎܾ θ䃶䃩⼸Ꮌϻ⿸ᵵᐭಎಉڙ
䃶ಊᵵУࢳ㏼ӓᴒ䊤䃶ݑប㵹ぶ็͗䭣⃢ಎ䃶䃩⮱ऱ͗䭣⃢㮪♣ᓗᎼ㔹㵹ಎѳࢡज㘪λ͚ڣ

⮱͗䭣⃢䔭ఋ͚ ⩇㜠㏵㔹Вᒭₑㆨ⼸Ꮌᗲۢຯ㶒ٲӓᴒࣾ ఋ䛺᧑ఋ䊤䃶᧑䨭ᵵ

Уぶಎ็ ᭜ౕ䃶䃩䓴⼸͚䕴ݝҀᕔ⮱䬛䷅ᬣчࣾ⩌Ҹຯಎౕ ࣾ⩌θ̺⌲䃮ᢛ̺䋠ぶ

Ҁᕔ䬛䷅ᬣಎӊ⚔పܾθ䃶䃩∂⮱㻱Ⴧಎᅞчᄩ㜡ϔ⩌㶒ٲӓᴒࣾ ఋ䛺⩇㜠̺䊤䃶აॷᬍ
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㒗ぶ⼸Ꮌᕔ∂ᒸऻ䔆ᵤ⮱⼸Ꮌᕔ∂ᒸऻಎͨ 㺮᭜ͧ㼐۠䃶䃩͚⮱θহ䃮ᢛВࣷ∂ᒸ䔯

⩕ぶⰥڠҀ䬛䷅㔹䃫㒛⮱ぁ㔲ౕₑ䃕䃧⮱ܾθ⼸Ꮌᕔ∂ᒸऻಎ䦵ᄦ⮱᭜㕹ᱰᱧڠ⮱

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

⮱ܾθ⼸Ꮌᕔ∂ᒸऻಎڣჄᬕڲღ⊶ࣷ⮱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∂ᒸऻᰭധ᱙⮱➦◦ಎͨ 㺮࠲᠙ಖ͗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
ᤚܾθ⼸Ꮌᕔ∂ᒸऻ⮱⼸Ꮌ̀ᆋᕔ➦◦ᰶڤ䛺㺮⮱ᘼͶҸຯಎ⩞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ᢛಎͧः䃮∂䲋∂㔹Ҭ䄒䃮ᢛ㜗ᬍ᩵Όᅞ᭜䄡ಎ䲋∂䃮ᢛᢿ䮑ᘼঠⱭᎣ䲋ग

ౕ∂Ⴥևܧ㷮ݑᬣ̺Ꮑᄳ䲋∂䃮ᢛ҉ͧჇ㒗⮱ᵦᢛಎ㔹́᭜ౕڣᄦᵵУθВࣷڣЃ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∂ᒸऻڣ⼸Ꮌ⮱̀ᆋᕔ➦◦㔹ౕ䶱䭟হั㒛

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

䔊ࣺ⮱ᄷ͒㔹㼭ಎܾ θ⼸Ꮌᕔ∂ᒸऻग᭜ф็∂ᒸ⃢̭ಎᎣ̺㘪ᰬАڣЃ∂ಎᅑ̺ڣज

㘪ᰬА䗐ψजВᄳ䔊∂㔲εВݣ㷮⮱∂ᅞₑ㔹㼭ಎ⼸Ꮌᕔ∂ᒸऻ̺ϲ̺ᰶڤᢿЃᕔಎ㔹́

⮱➦⠙ڣऱ̺ह⮱∂ᄦ㐡៑⼸Ꮌ∂̺ज䔊ࣺ⮱ᄷ͒ऱᰶࢠο㶒ᕔಎᰶڤЃऱ∂䔅ڣ̻

ФթᎣजВᄦ䔊ࣺ⼸Ꮌ⮱㵹ͧᒏႹ᪡⮱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⮱⊵Ხᕔओใಎ⼸Ꮌ⮱⊵Ხᕔ䔅ᘼঠⱭಎܾ θ⼸Ꮌᕔ∂ᒸऻᬏ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➦◦ҸຯಎⰥᄦλҀ∂⮱ݣ㷮ಎ⼸Ꮌᕔ∂ᒸऻᰶڤ䕼߈ݣ䒰ᑞ⮱➦◦Ꮑᒀⰸ

䮑γౕλ᩵ڣ㷮̺䋠⮱̭⠙⿸䔯⩕⮱∂ᒸऻಎݣ∂ಎ⼸Ꮌᕔ∂ᒸऻ҉ͧजВᑒ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ᄦᕔಎₑݘ➦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∂ᒸऻౕ∂ᒸ⮱ᑧݣᕔ̷̻э㐌⮱

㐡៑∂ᒸ̺ᓄ䔊ࣺ⮱⃢ಉ⩞䔊∂㔲ឬ៲䉐Шᄦڣ䔈㵹ݣ㷮ぶᕔ䉕⮱∂ᒸऻಊ㮪♣ڞᰶڤᕔ

ಝಝ
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ಉ䘪᭜ᰶڤᑧݣᘼͶ⮱∂ᒸऻಊಎѳ᭜͑㔲ႅౕ᭫㦄⮱ጛݘ⼸Ꮌᕔ∂ᒸऻᑧ䄰⮱᭜䔊ࣺ䃶

䃩⼸Ꮌ⮱㵹ౕͧ⼸Ꮌ̷ᬍ᩵ಎ㔹э㐌⮱∂ᒸऻ݆᭜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⮱ᣗಟ㔹⼸Ꮌᕔ∂ᒸ

ऻ݆᭜Ҭ䔊ࣺ⼸Ꮌ∂㻱Ⴧ⮱㵹̺ͧ㘪ϔ⩌䔊∂㵹ͧϧ䶱⮱⼸Ꮌᣕ䔈᩵ಎ㔹᭜̭⊵Ხ

⮱∂ᒸऻᬻ͑㔲⮱̷䔝ݘࡧಎᰶ 㘪ߌ⮱ౝ䃑䃳⼸Ꮌᕔ∂ᒸऻڒ⌞λᰡߖ
⩞⼸Ꮌ⮱⊵Ხᕔ➦◦䔅ज䔈̭ₒܳᲽಎܾ θ⼸Ꮌᕔ∂ᒸऻग᭜Ҭ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧϧ

̺㘪ڣ⮱䔊∂㵹ͧ㔹ᓄݝສัಎᎣ᱗Ҭڣ䖚ऄ∂ᒸݣ㷮⮱⬈㠓♣㔹ಎ䔊ࣺ䃶䃩⼸

Ꮌ㵹ͧ⮱㵹ͧϧ࣌᱙Ꮑᵦᢛڣ䔊∂㵹ͧ⮱ᗲ㞯ࣷڣऻ㐆εⰥᏁ⮱ݣ㷮ಎҬڣₑ䖚ऄᏁᰶ⮱

⬈㠓ಎ࠲᠙ℾθ䊁֬㵹ᩬัܳᝃ㔲ܾ㒇ݣ㷮ಎڣₑ䖚ऄ㜗⩞㷘䭽ݣ䉏ϔऄᢌऺ 㾶㷘䉙ᢌ

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

ຯह∂ᒸݣ㷮䗐ᵤ⮱⼜Ხ᩵ಎᝃ㔲䄡ڣϔ⩌⮱䭨ࢡ䔊∂⮱ᱧ᩵ࣷݣ̻∂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⮱ጛᐯҬ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Ꮌ͚̻䃖⼸Ꮌ㏵

ϔ⩌⮱⼸Ꮌ⊵Ხ᩵ጛݘᰡ๔ᬻ䃑䃳⼸Ꮌ⊵Ხᕔ➦◦⮱̺हಎ᭜ЙᄦڣЃⰥڠ䬛䷅և

䔈̭ₒⵁ⾣⮱䛺㺮ധҸຯಎ䃑䃳ܾθ⼸Ꮌᕔ∂ᒸऻ⮱⊵Ხᕔ➦◦ಎᰶ λЙᄦܾθ⼸Ꮌߖ

ᕔ∂ᒸऻᄦ䃶䃩᩵⢴⮱ᒞ৺䬛䷅䔈㵹㈨㐌ܳᲽ̭䲏Ꮑᒀⰸܾݝθ⼸Ꮌᕔ∂ᒸऻᄦ䃶䃩

᩵⢴ᰶᒞ৺ಎᰶ ᬣ⩇㜠᭜͒䛺ݝ㏵⼸Ꮌ⮱ᒞ৺ಟओ̭䲏ಎ䰭㺮䃑䃳ݝᄩ㜡ϔ⩌䔆⼸Ꮌ

⊵Ხᒞ৺⮱᭜䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧₑಎܾ θ⼸Ꮌᕔ∂ᒸऻҬ䔊ࣺ⼸Ꮌ∂⮱㵹ͧᰶڤ 䕌

݆̺䓫⮱᩵
ᒀ♣ಎ䔅Ꮑᒀⰸݝಎa ᭜⼸Ꮌᕔ∂ᒸऻᄦ䃶䃩⼸Ꮌ䓽㵹ϔ⩌⮱⊵Ხᒞ৺ಎҬϧЙᄦߌڣ

㘪ϔ⩌γ̺ह⮱䃱ФВᒭಎЙͨ㺮ڠ∕⮱᭜ܾθ⼸Ꮌᕔ∂ᒸऻᄦԊ䯉ᱰݖহ㻱㠰㕹ᱰ㵹

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

⼸Ꮌ⊵Ხᕔ⮱䃱Фಎₑᄩ㜡᱗㘪໒Ꮑᄦ॓Ⴧᕔᘼ㻮ಎҬ⼸Ꮌᕔ∂ᒸऻ⮱⿸∂হथ∂䌢ₒ

ᆒ㐡㞝
ಉ̶ ಊ⼸Ꮌᕔ∂ᒸऻ̻䔊∂㵹ͧͨҀ⮱䲋ᄦᏁᕔ

ᄦ䔊∂㵹ͧ䃫㒛ⰥᏁ⮱∂ᒸऻᏁᒀ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

ᕔҸຯಎ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∂Ⴥں̭⁎䄥ຯₑㆨಎa ᭜⼸Ꮌᕔ∂ᒸऻั㒛⼸Ꮌ䔊

∂㵹ͧ⮱⠙➦ั
⼸Ꮌᕔ∂ᒸऻᄦ⼸Ꮌ䔊∂㵹ͧᰶڤ⮱䦵ᄦᕔಎҬڣजВᰡڕߍ䲏́ᰶ᩵ౝᏁᄦ⼸Ꮌ䔊

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

㻱㠰⮱Ხᄾ䘕ܳ䔊∂㵹ͧಎₑಎڣᘼͶᏁᒀ㗜Ⴧ♣㔹ಎ⼸Ꮌᕔ∂ᒸऻⰡᣒᄩ㜡⮱ࢡ᭜䃶䃩
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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Шಎᰡ᱗ₑ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∂ᒸऻⰡᣒߍλ⼸Ꮌ⮱᩵Ꮑ

Ꭳ䲋䦵ᄦ䔊∂ϧঅᤚܾθ⼸Ꮌᕔ∂ᒸऻ⮱ͨҀ䲋ᄦᏁᕔ➦◦ಎᰶ λЙ䃑䃳ܾθ⼸Ꮌߖ

ᕔ∂ᒸऻࣾᡒ҉⩕⮱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∂ᒸऻ݆᭜䕇䓴⼸Ꮌ

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

Ꮌ∂⮱ͨҀᎣౕ̺ܾθ⼸Ꮌᕔ∂ᒸऻ͚
ܾθ⼸Ꮌᕔ∂ᒸऻ̻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➦◦ಎₑಎчᄦ䶧ݖ䔪䃶⟜㒗ϔ⩌⊵Ხᒞ

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

ᕔ∂ᒸऻᰶڤ⮱∂ᒸऻ̻䔊∂㵹ͧͨҀ⮱䲋ᄦᏁᕔ➦◦⮱҉ޜ⩕ܳᬻ᭫䔆ᒵღᭀҬ

ϧЙᄦߌڣ㘪ϔ⩌⪾㭾䔆͗➦◦㶕ᬻಎܾθ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Вₑ҉ޜ⩕Გ॓Ⴧڣᄦ䕼ݣ⼸Ꮌ䔊∂㵹ͧ

⮱⼜Ხ҉⩕ಎ㔹᭜ͧγ䔈̭ₒᤚ䃫㒛ܾθ⼸Ꮌᕔ∂ᒸऻᏁܳᙻ䛺ಎ䰭㺮㔰㭾ᄳڣ҉ޜ⩕
䭺ᰭݝѻ䭽Ꮣओใಎ䔆ӰҬЙౕⵁ⾣ܾθ⼸Ꮌᕔ∂ᒸऻᬣ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

∂ᒸऻߌ㘪ᅭ䭽ᕔಎᎣВₑⵁ⾣̻ڣЃ∂ᒸऻ⮱व⤳䙺㒛ぶ䬛䷅गᰶ䃑䃳ݝ䶨ᄳ⼸Ꮌ

ᕔ∂ᒸऻ̻ᄦ䔊∂㔲εВั㒇⮱Ⱕڠ∂ᒸऻⰥ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⮱ᄷ͒ӈߕ۟⮱䔊ࣺ䃶䃩⼸Ꮌڣݣ
ܾθ⼸Ꮌᕔ∂ᒸऻ⮱ܧ⣝ಎ̭ ͗䛺㺮⮱࣌᭜э㐌⮱ᄦ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧϧߍҀ

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

䃩⼸Ꮌ⮱ߕᱧಎ䶱䭟ั 㒛ڣ䔊ࣺ⼸Ꮌ∂⮱۟ߕ♣㔹ಎΌᏁᒀⰸݝಎ䔆䕼ݣᐼ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∂ᒸऻऄრϧ⮱䲋ह̭ᕔ

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

क़͑͗䲏⮱क़Ͷಞ̭ ᭜⼸Ꮌᕔ䔊∂㵹ͧᎣ䲋䘪ᰶჇ⮱ऄრϧಎι᭜ܾθ⼸Ꮌᕔ∂ᒸऻ̻ܾ

θᵵУ͚⮱ऄრϧᰶڤ䲋ह̭ᕔВ̸ܳݘ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⮱ऄრϧҸຯಎܾ 䃜䕩ӈ䊲㒮៩ぶ䔊ࣺܾθ䃶䃩⼸Ꮌ⮱㵹ͧಎᄩ
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∂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⮱∂ᒸऻಖ͗䘕ܳᲱಎ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㐡៑ಎₑಎ䔪Ⅿܾθ⼸Ꮌ∂ᒸ㻱㠰⮱Ⴙ᪡ᕔᅞᲱ⼸Ꮌᕔ∂ᒸऻᓲ㺮ᕔ

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

ᓲ䶨䃫㒛⼸Ꮌᕔ∂ᒸऻͧᄦ̭䔊∂㵹ͧ䃫㒛∂ᒸऻ⮱ᓲ㺮ᕔ̻䃫㒛➦Ⴧ⮱∂ᒸ

ऻ⮱ᓲ㺮ᕔᎣ̺᭜̭ఋθಎВಎЙ䰭㺮ౕ∂ᒸ㻱㠰⮱Ⴙ᪡ᕔใᄨឫ䃫㒛⼸Ꮌᕔ∂ᒸऻ

⮱ᓲ㺮ᕔ㔹䃫㒛⼸Ꮌᕔ∂ᒸऻ⮱ज㘪ᕔᰡ᭜̭͗䰭㺮䃧䃮⮱䬛䷅⩞ₑಎЙ㘪ᄦ⼸Ꮌ

ᕔ∂ᒸऻ҉ܧव⤳⮱㼐䛷
ϧЙᄦλ䕼ݣ⼸Ꮌ䔊∂㵹ͧ⮱ᓲ㺮ᕔѩͻ⇎ᰶᐯ䃛♣㔹ಎᄦλ䃫㒛⼸Ꮌᕔ∂ᒸऻᄦ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⮱

݆᭜ڣധڠλ䃫㒛⼸Ꮌᕔ∂ᒸऻ⮱ധಎᬏ䰭㺮ϻ̭㝙ᘼͶ̷䔈㵹ᣏ䃕ಎΌ䰭㺮ౕڤҀ䃫

㒛⮱ज㘪ᕔ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∂ᒸऻ݆᭜ओ̭ఋθҸຯಎ䲋∂䃮ᢛᢿ䮑㻱݆ᮇλ⺮䲋∂ः䃮㻱݆ಎ
ܾθ⼸Ꮌᕔ∂ᒸऻᮇλℾθ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Ⴧಎчϔ⩌䃫㒛ܾ̺ᰶڤ∂䃑䃳ಎധλᄦܾθ⼸Ꮌ⮱ݖ㕹ᱰ㵹ͧহԊ䯉ᱰݣ

θ⼸Ꮌᕔ∂ᒸऻ⮱㺮ⅯₐຯₑಎЙᄦ⣝Ϸ⮱ܾθ⼸Ꮌᕔ∂ᒸऻౕ⿸∂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Ꮣₐ℁
ߍ䬛䷅ಎᎣ́᭜̭͗ᰡ⮱ڠಎ䃫㒛ܾθ⼸Ꮌᕔ∂ᒸऻ⮱ज㘪ᕔ᭜̭̻͗ᓲ㺮ᕔჳܴⰥ⁎ڣ

ಗಓಔ
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௳ Вᒭڠλ⼸Ꮌᕔ∂ᒸऻ⼸Ꮌᕔݣ㷮ぶ⮱⤳䃧ಎ็ Вₑͧᵦᢛ䔈㵹䃧䃮



Ҁฺڤ ᱯ⮱䬛䷅ज㘪ᕔ䬛䷅㠒̺㘪ᓄݝ໒㼐۠ಎ݆ 䅀ᓲ㺮ᕔᄳ᭜ᬍᵦ᱕Ꮑᒀⰸݝಎ
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ᕔಎࢠᄦψ䔊ࣺ⼸Ꮌ⮱㵹ͧ䯫

В䔈㵹⼸Ꮌᕔั㒛ҸຯಎᄦᏁᒀڙᐭݑ㔹᱗ڙᐭݑ⮱ᵵУಎजВ䃫㒛⩞ιϧℾ∂䮏

ࣾఋ䛺⮱⼸Ꮌᕔ∂ᒸऻಎВӬ䕇䓴̭⮱ڙᐭݑεВ㏍ₐᑒ㶒ಎѳᄦ̺Ꮑڙᐭݑ㔹ڙ

ᐭݑ⮱ᵵУಎ̺ࢡ䃫㒛ࣾఋ䛺䔆ᵤ⮱⼸Ꮌᕔ∂ᒸऻͧຯࣾఋ̭䛺ಎࢠҬᠶ⚔

ಎᄦ㏍ₐ̷䔝⼸Ꮌ䔊∂㵹ͧᎣᬍ㏍ₐ᩵হᑒ㶒҉⩕ओใಎຯݑᐭ⤳⮱ᐼ䛺䔈㵹ڙ̺
ₑ㔹キ॓ࢂჇ䄒䔊ࣺ⼸Ꮌ⮱̭ݑಎ䗐͵ᅞᆋλᬻ̺᭫໒ᒀι᭜ใౕ⮱ज㘪ᕔಎ䔆ᘼঠ

Ɑᄦ䔊ࣺ⼸Ꮌ∂⮱㵹ͧ䃫㒛ڤҀ⮱⼸Ꮌᕔ∂ᒸऻಎᄳчऄݝ䄥็ใౕУ⮱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∂ᒸऻᵦᢛ⺮ࣹ䛺࢞䮖݆࣌⮱㺮Ⅿಎ㕹ᱰᱧڠ⮱䔪䃶㵹̺ͧ㘪䛺ฺ

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

⮱̭ψ⼸Ꮌ䔊∂㵹ͧಎ̺ݺڠ䔪䃶ᢛₑಎ㕹ᱰᱧ⮱ݖ Ꮑᄩ㜡̺ݖλ㷘ॷϧ⮱䛺ݑ䔆

ㆨ⼸Ꮌᕔ∂ᒸऻಟ॓ ݆ಎ⺮ࣹ䛺࢞䮖݆࣌ᄳऄ͒ݝ䛺ᢌრ௳
䃑䃳⼸Ꮌᕔ∂ᒸऻ⮱ౕڲহใౕ⮱ज㘪ᕔಎӬλ⩞ₑ㼐䛷䃫㒛⼸Ꮌᕔ∂ᒸऻ⮱⩹䭽ࣷ

⌞⮱䉕ᘼͶᰶڤ䬛䷅䔈㵹ڠЃⰥڣ⮱λᄦ⼸Ꮌᕔ∂ᒸऻߖ᭜॓जВ䕫䊷ぶ䬛䷅ಎ䔈㔹ᰶڣ

ⵁ⾣ڒ
ಉ̶ ಊ⼸Ꮌᕔ∂ᒸऻ⤳䃧ࣾᆂा̻䌜ᒱ

⤳䃧ᄦ䌢ᏁᒀᰶڤᠴᄩᘼͶ⼸Ꮌᕔ∂ᒸऻ⤳䃧Ꭳ䲋䲆⮱ಎ㔹᭜ัλࣾᆂअࡃ͚

⮱ܾθ⼸Ꮌᕔ∂ᒸऻ҉̭ͧ⤳䃧ಎΌᏁᒀ㐔㐚ႹಎВᰶߖλᠴᄩᎣ⼜Ხᰶ᩵ౝᣕߕ䌢

⮱ࣾᆂ҉̭ͧႹ⮱⤳䃧ಎᏁᒀᤚВ⼸Ꮌ⮱∂䕼ݣ⼸Ꮌ䔊∂㵹ͧ⮱ࣾᆂाহ䌜ᒱ
ࣾᆂाΌᅞ᭜⼸Ꮌᕔ∂ᒸऻ⤳䃧⮱⑁अ䊸߬ಎͨ 㺮Ҁ⣝ౕ͑͗䲏ಞ̭ ᭜䊷Გ䊷͒ჳಎ

ι᭜䊷Გ䊷͒ࢶҸຯಎ㮪♣ᢿ䮑䲋∂䃮ᢛ䔆ᵤ⮱⼸Ꮌᕔ∂ᒸऻጟ㏼ᓄݝᮛ䕺⮱㗜Ⴧಎѳ
ᴾ䔆ᰡ͒ߍჳ́ᰡࢶ͒ߍ⮱⼸Ꮌᕔ∂ᒸऻಎࢡϺग㷘䘕ܳపუ䛴⩕䔆࣌⮱͚ڣ

ᒵฺᱯಎ̻ Ⱕڠ⮱ͨ㻯হ㻯УჳܴⰥڠϻࣾᆂ䊸߬ⰸಎ䮼ⱭⰥڠУ⮱⛌ಎపᄦᴾ

䔆ᰡ͒ߍჳ́͒ࢶ⮱䲋∂䃮ᢛᢿ䮑ಎजВᒲ௴
ᬻγ⼸Ꮌᕔ∂ᒸऻ⤳䃧ࣾᆂ⮱䊸߬ಎ䔅䰭ᣏ䃕ࣾڣᆂ⮱䌜ᒱಎࣾࢠᆂ⮱ڤҀ䕁ᒱ̻

∂ಎᝃ⼝ࣾᆂ⮱⌽䔈ᕔহ㐩वᕔࣾᆂ⮱⌽䔈ᕔͨ㺮Ҁ⣝ౕ͑͗䲏ಞ̭ ᭜ᄦ⼸Ꮌ䔊∂㵹ͧ䛴⩕

⼸Ꮌ∂εВᏁᄦಎϻ݇ᐭᒭᒭग᭜䦵ᄦᰶܳ䭽⮱䔊ࣺ⼸Ꮌ∂⮱ᗲۢݝ䔽⌽ߍ⮱䓴⼸ಟι
᭜ᠴᄦ⼸Ꮌ䔊∂㵹ͧᐭ䛴⩕⮱⼸ᎼᏁᄦ∂ಎຯϻ䒰ცᲫ⮱⪆ᰶ҆ౝݝ䔽⌽͒ࢶ⮱∂
ҸຯಎపಔಝಝಙᎡԛ䃏૪ܾ θ䃶䃩∂૫ᬣ仃⁎㻱Ⴧ⼸Ꮌᕔ∂ᒸऻϲ䭽λιᬣ䦵ᄦ̭ϧℾ∂

䮏䔊ࣺ䃶䃩⼸Ꮌ⮱ᗲۢಎᎣ᱗䦵ᄦᰡͧᑂϧⳖⰛ⮱ܾ䃜䕩ӈぶ⼸Ꮌ䔊∂㵹ͧಎᎣ́䃫㒛⮱⼸ᎼᏁ

ಘಓಔ

ܾθ⼸Ꮌᕔ∂ᒸऻ䃧

௳

௴

ᒀ♣ಎపܾθ䃶䃩∂Ⱋݺᅇ᱗⿸⺮ࣹ䛺࢞䮖݆࣌ಎ㜠λ҂ᬣч⿸䄒݆݆࣌᭜ฺ͗ᱯ⮱䬛䷅जВ

㗜Ⴧ⮱᭜ಎ㖁वపϧᱰڙ㏓ᬻ㻱Ⴧ⮱⺮ࣹ䛺࢞䮖ౕ݆࣌పܾθ䃶䃩∂͚εВ⿸Ꮑ䄒᭜ᬖᮇ⮱θᗲ
పܾθ䃶䃩䌢ᄳᏁᒀᢿ䮑⮱䲋∂䃮ᢛ⮱㠰డಎϻڥಸ⮱䛴⩕ܾ䃜䕩ӈ⃢ᩣ䯳⮱㼭䃺䃮ᢛₐ䔽ₒព๔

㷘ॷϧϧ䏘㜗⩞䬡ःᓄݣᠴᄩᕔᵵҸ㺮Ⅿಎ䲋∂䭽⮱ݣЃ䲋∂∂ᩣ䯳⮱㼭䃺䃮ᢛᰭ倅ϧℾ∂䮏㑃ڣ⩕䛴ݝ

⮱ӈ䔝ಎ̺ ᓄ҉ͧჇᵵ⮱ᵦᢛ࣯㻮૪叱䛾͉ऄ䉬䭵⢶ۈ㵹䉬ᵵೂすಔಔಙಘतೄ૫ಎ䒪͚ࡻϧℾڞহపᰭ倅ϧℾ∂䮏ܾ

θݑす̭ι̶ ఈρᏚͨߋಞ૪ܾ θ࣯ݑ㔰૫ಉᕨすಔಓಛ䯳ಊಎ∂ᒸܧ❵ಕಓಔಚᎡ❵ಎすಚಔಔ䶢



ᄦ∂Όग᭜ࣾఋ䛺ಎ㔹Ꭳ᱗䃫㒛㏵⼸Ꮌ䔆͒ࢶ⮱ऻ
䃑䃳ܾݝθ⼸Ꮌᕔ∂ᒸऻ⤳䃧ࣾᆂ⮱⌽䔈ᕔಎजВ⊵䮑ϧЙ⮱♓㭾ᗲ㐗ಎ⤳ᕔᄦᒲⰛݺᅇ

̺Ⴙ⮱ܾθ⼸Ꮌᕔ∂ᒸऻ⮱⿸∂̻थ∂䌢ₑใಎ䔅䰭㺮䃑䃳ݝಎ㮪♣⼸Ꮌᕔ∂ᒸऻ⤳

䃧⮱ࣾᆂ᭜⎽λᰶ᩵䕼ݣ䔊ࣺ⼸Ꮌ∂㵹ͧ⮱䰭㺮ಎѳ᭜̻ࢡ⼸Ꮌ䔊∂㵹ͧ᭜॓ጟ㏼ᓄ᩵ᰶݝ䕼

௳䔆̻ܾθҀ∂ᄦܾθ⟜㒗⮱㻱Ⴧ䊸߬Ꭳ̺ⰥहڠⰥݣ
ࣾᆂ⮱㐩वᕔಎ᭜ᠴܾθ⼸Ꮌᕔ∂ᒸऻ⮱ࣾᆂႹಎᬏ㺮㐩व㔰㭾ڣᄦ⼸Ꮌ㐡៑⮱Фթಎ

ࣵ㺮㐩व㔰㭾ڣϔ⩌⮱ऱ᩵Ꮑಟᰡ䛺㺮⮱᭜ಎᏁ⼜Ხౝ㔰㭾ຯ҂̻ڣЃ∂ᒸݣ㷮⃢Ⱕ㐀व

⮱䬛䷅θ㶕ᬻಎ䲋∂ऐӈᢿ䮑ぶ⼸Ꮌᕔ∂ᒸऻಎᄦ䔊∂ः䃮㔲䯫Вϔ⩌༮ᙾ᩵Ꮑ௴ 䮑γ

Ҭ⼸Ꮌ䔊∂㵹ͧϧ̺ϲͧ⼸Ꮌᕔ∂ᒸऻ̺㘪ᓄݖಎ㔹́䔅Ꮑឬ៲ⰥᏁ⮱∂ᒸऻಎ㘪ⱌₐ

⣝ᄦ⼸Ꮌ䔊∂㵹ͧ⮱ᰶ᩵䶱䭟হݣ㏓

ΊઽК⇫

ಎ䮑γᏁᒀ䔈̭ₒ㖰͚ڣಎڒ⌞λܾθ⼸Ꮌᕔ∂ᒸऻ⮱ⵁ⾣ಎ䔅ᰶ䃥็䲏䰭㺮᠀ᆂহڠ

⌲ᘖ㒇ᕔᕊ㐡ᐼ⮱ᒞ৺ใಎ䔅ᏁᒀՌ䞡ڣЃⰥڠ⤳䃧ᰶ⯷⮱ⵁ⾣ಎຯ⼸Ꮌ䃶䃩㵹ͧᬍ᩵⤳

䃧௵㔹ڠλ⼸Ꮌᕔ∂ᒸऻ⮱ㆨ䬛䷅ಎぁ㔲ₑࢡݺ᱗⊶ࣷڠλܾθ⼸Ꮌᕔ∂ᒸऻ⮱⤳

䃧ܳㆨಎ㏤㍮ฺᱯݺ䔝⼸Ꮌᕔ䉐Ш䃶䃩㵹ͧᬍ᩵⼸Ꮌᕔݣ㷮ぶ̺ह⤳䃧䬡⮱ጛᐯಎ䮑γऺ

⼝̺हใಎᰭ ღᭀ㷘ڠ∕⮱᭜ڠڣλ⼸Ꮌᕔั㒛⮱ㆨऱ̺Ⱕहಎᰶ ఈㆨಸ䄡ρㆨಸ䄡ښ
ㆨಸ䄡̰ ㆨಸ䄡ぶ็௶ ᄦ䔆ᵤ⮱䛺㺮䬛䷅ಎ䰭㺮䔈㵹̀䬕⮱ᣏ䃕ಎВ⌞ݨ㈨㐌䃑䃳∂ᒸ

䃫㒛ऱ̺ह⮱⼸Ꮌᕔ∂ᒸऻຯ҂̻⼸Ꮌ䔊∂䔈㵹व⤳⮱ᄦᏁಎᎣᷠ⤳̺हㆨ⮱⼸Ꮌᕔั

㒛Ꮑᰶڤ⮱䕨䒾ڠ㖁♣㔹ಎऄ᪴」ヴ፲䭽ಎ᱙᪴䯫Вᄦ̷䔝䬛䷅䘪ᆂᐭⵁ⾣ಎ⪆ᒲВऻں

ᄦڣև̀䬕⮱䃧䔝

䉐Ш㑃䒾⩝ప
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ܾ∂ᒭᒭധλ㵹ͧ⮱ч࢞რᕔ͒䛺㔹䃫Ⴧͧڣ⟜㒗ᝃ㻱Ⴧᰡ͒ࢶ⮱ܾ㒇ಕಓಕಔᎡಖᰵಔᬒ㵹⮱

૪͚ ಊ૫̸̭হపܾ∂ԛₐᵵಉڞϧℾࡻ 䄰㵹ͧϧ⮱ܾθ䉐ШᎡ咱ಎᅞ᭜ܾ∂⑁अ⮱䔆͗➦◦⮱̭͗Ҹ䃮
࣯㻮ᱻᬹⰈಞ૪䔊∂ӓᴒ㵹ͧ⮱⼸Ꮌᕔݣ㷮᩵ⵁ⾣В䲋∂ऐӈᢿ䮑㻱݆͚ͧᓰ૫ಎ૪⣝А∂႓૫ಕಓಔಕᎡ

すಖ
䄒⤳䃧ͨᑍ䔊ࣺ䃶䃩⼸Ꮌ⮱㵹ͧᏁᒀᬍ᩵ಉ̺ ϔ⩌䃶䃩∂̷Ꮑᰶ⮱᩵ಊ࣯㻮㏏ಞ૪ᬍܾ᩵θ䃶䃩㵹ͧ

ⵁ⾣૫ಎ͚ పϧℾڙႶ๔႓ܧ❵ಕಓಓಝᎡ❵ಎすಘ䶢ಟᱻ ⢶㤺ಞ૪ܾ θ䃶䃩㵹ͧᬍ᩵ݣᏓ䃧૫ಎ͚ పϧℾڙႶ๔႓ܧ❵

ಕಓಔಓᎡ❵ಎすಕಓ䶢҉ͧ๔䭳∂㈨పუ∂ᒸ⮱̭㻱Ⴧಎ䃶䃩ᬍ᩵⮱҉⩕ᒵᰶ䭽Ҹຯಎ૪∂పܾθ䃶䃩∂૫ᄦ⼸Ꮌ

䔊∂ᒵᄾ㻱Ⴧຯ̺䖢ႵಎВᬍ᩵䃧ั࣯㻮ೂ∂ೄࢎ͉➦∂ᅩೂ∂ೄ⇨߿⨓㉏ೂ∂ೄ䉊ᅁ㏠ጰ≈ٸಞ૪∂
పܾθ䃶䃩∂Ͷ૫ಉ̷ ಊಎ㒄㐀⣺䃾ಎ͚ పᩬ∂๔႓ܧ❵ಔಝಝಝᎡ❵ಎすಛಖಛ䶢

࣯㻮⢸᩼䔉ͨ㑃ಞ૪ܾ θ䃶䃩∂႓ⵁ⾣૫ಉ̷ ಊಎⴒ䃳ϔᱰܧ❵ಕಓಔಖᎡ❵ಎすಖಗಙ䶢


