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ΘΕ͍ͯΔɽߦʹൃ׆Ͱͷ։ൃ͕ؔػڀݚ΍ۀ

ɹ·ͨɼैདྷͷϨʔμͷऑΈΛࠀ෰͢ΔྔࢠϨʔμ͕஫

໨͞Ε͍ͯΔɽྔࢠϨʔμ͸ɼैདྷͷྔࢠϨʔμΑΓ΋ਫ਼
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ͨΊʹ։ൃΛਐΊ͍ͯΔɽ೔ຊͰ͸ɼӍ΍ໄͱ͍ͬͨѱఱ

ީԼͰ΋ݕग़Ͱ͖ΔϨʔμͱͯ͠ߦ͕ڀݚΘΕ͍ͯΔɽຊ
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2 ࢠྔ
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Fig.1 ͷྫࢠྔ

Fig. 1͸ࢠݪͷશମ૾Ͱ͋Δɽྫ͑͹ɼࢠݪͷ಺ଆʹ͋

Δɼ֩ࢠݪɼதੑࢠɼཅࢠɼిࢠͳͲ͕ྔࢠͰ͋Δɽ

2.2 ΋ͭΕࢠྔ

ͦͷྔࢠͷੑ࣭ͱͯ͠ɼྔࢠ΋ͭΕ͕͋Δɽྔࢠ΋ͭΕ

ͱ͸ɼϖΞʹͳͬͨॏͶ߹Θͤঢ়ଶͷྔࢠͷੑ࣭͕ɼ͍ޓ

ʹӨݱ͏߹͠ڹ৅Ͱ͋Δ 2) ɽ͜Ε͸ɼೋͭͷҟͳΔঢ়ଶ

Λಉ࣌ʹอ࣋͢ΔॏͶ߹Θ͕͍ͤؔͯ͠܎ΔɽॏͶ߹Θͤ

ͷྫΛ Fig. 2ʹࣔ͢ɽ

͸εϐϯࣗ༝౓ͱ͍͏ಛ௃͕͋Δɽεϐϯঢ়ଶ͸ʹࢠྔ

ೋͭ͋Γɼ্͖޲ɾԼ͖޲ͱݺ͹Ε͍ͯΔɽ্͖޲εϐϯ

͸ࠨճΓʹɼԼ͖޲εϐϯ͸ӈճΓʹࣗస͍ͯ͠Δɽ͜ͷ

ೋͭͷεϐϯঢ়ଶΛಉ࣌ʹอ͍ͯ࣋͠Δঢ়ଶ͕ɼॏͶ߹Θ

ͤঢ়ଶͰ͋Δɽ͜ͷͱ͖؍ଌ͕ߦΘΕͨ৔߹ɼॏͶ߹Θͤ

ঢ়ଶ͸ॳΊͯ֬ఆͨ͠ঢ়ଶ΁ͱมԽ͢Δɽ͜ͷมԽͷ͜ͱ

Fig.2 ॏͶ߹Θͤͷྫ

Λঢ়ଶͷऩॖͱݺͿɽ

ɹॏͶ߹Θͤঢ়ଶ͸ɼ΋ͭΕͷؔ܎ʹ͋Δྔࢠʹ΋͜ىΔɽ

΋ͭΕ͸ɼҰͭͷྔ͕ࢠೋͭͷྔࢠʹ෼྾ͨ͠ͱ͖ͷྔࢠ

ؒͰ͜ىΔɽೋͭͷྔࢠ͸ɼ෼྾ޙ΋ϖΞͱ͍ͯ͠ޓʹӨ
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Fig.3 ΋ͭΕͷΠϝʔδࢠྔ

Fig. 3ͷྔࢠ Aͱྔࢠ B͸ɼҰͭͷྔࢠͷ෼྾ʹΑͬ

ͯੜͨ͡ྔࢠͰ͋ΔɽϖΞͰ͋Δྔࢠ͸ɼ͍ޓʹॏͶ߹Θ

ͤঢ়ଶͰ͋Δɽ͜ͷͱ͖ɼྔࢠ Aͱྔࢠ B͸ɼʮยଆ্͕

੒Γཱ͕܎Ͱ͋Δʯͱ͍͏͖ؔ޲ͳΒ͹΋͏ยํ͸Լ͖޲

ͭɽྫ͑͹ɼ؍ଌͨ͠ྔࢠ A ࢠͷͱ͖ɼྔ͖޲্͕ B ͸
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ज़͕ɼྔࢠϨʔμͰ͋Δɽ

3 Ϩʔμࢠྔ

3.1 Ϩʔμͷ֓ཁࢠྔ

΋ͭΕΛར༻ٕͨ͠ज़Ͱ͋ΔɽैࢠϨʔμͱ͸ɼྔࢠྔ

དྷͷϨʔμΑΓ΋ߴ౓ͳݕग़͕ՄೳͰ͋Δ͜ͱ͔Βɼੈք

தͰ։ൃ͕ਐΊΒΕ͍ͯΔɽϩγΞ΍தࠃͷ։ൃ໨త͸ɼ

εςϧεઓಆػͷݕग़Ͱ͋ΔɽҰํ೔ຊͰ͸ɼࣗಈӡసं

ͷंࡌΧϝϥͱͯ͠༻͍Δ͜ͱ͕ظ଴͞Ε͍ͯΔɽ

3.2 ૊Έ࢓

.૊ΈͱҟͳΔɽFig࢓Ϩʔμ͸ɼैདྷͷϨʔμͷࢠྔ 4

ʹɼैདྷͷϨʔμʹΑΔ෺ମݕग़ͷ࢓૊ΈΛࣔ͢ɽ

Fig. 4 ͷΑ͏ʹɼैདྷͷϨʔμ͸ి೾ͷੑ࣭Λར༻͠ɼ
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ࣔ͢ɽ
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Fig.4 ैདྷͷϨʔμʹΑΔ෺ମݕग़ͷ࢓૊Έ
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ͱ͖ɼର৅෺ͱ৮ΕͨϨʔμ೾͸൓ࣹ͢Δɽ൓ࣹͨ͠೾Λ
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೺Ѳ͢Δ͜ͱ͕Ͱ͖Δɽ

૊ΈΛ࢓Ϩʔμͷࢠɼྔʹ࣍ Fig. 5ʹࣔ͢ɽ

a b

c d

Fig.5 ૊Έ࢓Ϩʔμͷࢠྔ

Fig. 5ͷΑ͏ʹɼྔࢠϨʔμ͸ྔࢠͷҰͭͰ͋Δޫؒࢠ

ͷ΋ͭΕΛར༻ͯ͠ର৅෺ͷݕग़Λ͏ߦ 3) ɽྔࢠϨʔμ

ͷྲྀΕΛҎԼʹࣔ͢ɽ
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4. ޫ cΛड৴ػ΁ૹ৴
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ɽ·ͣɼޫੜ͏ߦग़ΛݕͷྲྀΕͰ෺ମهϨʔμ͸্ࢠྔ

੒෦ͰޫΛੜ੒͢Δɽ࣍ʹɼੜ੒͞Εͨޫ a, b Λ߹೾͢

Δɽ͜ͷͱ͖ɼ߹೾͢Δ͜ͱͰྔࢠ΋ͭΕ͕͜ىΔɽ΋ͭ

Εͷؔ܎Λ͕ޫͨͬ࣋ɼޫ c, dͰ͋Δɽޫ c͸ɼͦͷ··

ड৴ػ΁ૹΓɼޫ d͸ର৅෺΁ൃࣹ͢Δɽର৅෺͔Β൓ࣹ

ͨ͠ޫ d͸ड৴ػͰड͚औΔɽड৴ػͰड͚औͬͨޫ c, d

ͷ΋ͭΕΛར༻͢Δ͜ͱͰɼର৅෺ͷ৘ใΛಘΔ͜ͱ͕Ͱ

͖Δɽ

3.3 ར఺

ैདྷͷϨʔμ͸ɼӍ΍ໄͷӨڹΛड͚Δ఺͕ऑ఺Ͱ͋ͬ

ͨɽͦΕʹର͠ɼྔࢠϨʔμ͸Ӎ΍ໄͳͲͷఱީʹؔ܎ͳ

͘ର৅෺ͷ৘ใΛಘΔ͜ͱ͕Ͱ͖Δɽ͜Ε͸ɼྔࢠ΋ͭΕ

ʹΑΔঢ়ଶมԽ͕ॠ͜ىʹ࣌Δ͜ͱ͕͍ؔͯ͠܎Δɽͦͷ

ͨΊɼӍ΍ໄͳͲͷӨڹΛड͚ͣʹ෺ମݕग़͕ՄೳͰ͋Δɽ

3.4 ܽ఺

ʹ཭͕௕͘ͳΔڑϨʔμ͸ޫΛ༻͍Δɽޫ͸ɼ఻ૹࢠྔ

ͭΕɼޫࡶԻ΍ޫଛࣦ͕૿େ͢ΔɽͦͷͨΊɼྔࢠϨʔμ

ʹΑΔର৅෺ͷݕग़ྗ͕௿Լ͢Δɽ·ͨɼྔࢠϨʔμͷૹ

৴ଆͱର৅෺͕ͱ΋ʹҠಈ͢Δͱ͖ɼྔࢠ΋ͭΕͷ่յ͕

ੜ͡ΔɽͦͷͨΊɼྔࢠϨʔμʹΑΔର৅෺ͷݕग़ྗ͕௿

Լ͢Δɽ

4 ͷల๬ޙࠓ

3.1 અͰड़΂ͨΑ͏ʹɼϩγΞ΍தࠃ͸εςϧεઓಆػ

ͷݕग़ʹࢠྔ͚ͯ޲Ϩʔμͷ։ൃΛਐΊ͍ͯΔɽεςϧε

ઓಆػ͸ɼैདྷͷϨʔμͰݕ஌͕༰қͰͳ͍͜ͱ͕ಛ௃Ͱ

͋Δɽݕग़͕༰қͰͳ͍ݪҼ͸ɼػମͷૉࡐͱܗঢ়ʹ͋Δɽ

εςϧεઓಆػͷܗঢ়͸ɼϨʔμ೾ͷೖࣹํ޲ͱ͸ผͷํ

ମද໘͸ɼిػ෉͞Ε͍ͯΔɽ·ͨɼ޻΁൓ࣹ͢ΔΑ͏޲

೾Λٵऩ͢ΔૉࡐͰ࡞ΒΕ͍ͯΔɽͦͷͨΊɼ൓ࣹ͢Δి

೾͸ऑ͘ɼௗͳͲͷখ෺ମͱͷ۠ผ͕೉͍͠ɽ͔͠͠ɼྔ

ʹঢ়ܗ΍ࡐͷૉػϨʔμΛ༻͍Δ͜ͱͰɼεςϧεઓಆࢠ

ͷൃలڀݚͷޙࠓͳ͘Ґஔ͕ಛఆͰ͖ΔɽͦͷͨΊɼ܎ؔ

ʹΑΓɼैདྷͷϨʔμʹ୅ΘͬͯྔࢠϨʔμ͕ར༻͞ΕΔ

ͱ͑ߟΒΕΔɽ

ɹ೔ຊͰ͸ɼྔࢠϨʔμΧϝϥͷ։ൃ͕ਐΊΒΕ͍ͯΔɽ

ೳͷαϙʔτٕज़ͱͳΓػϨʔμΧϝϥ͸ɼࣗಈӡసࢠྔ

ಘΔ͜ͱ͕ظ଴͞Ε͍ͯΔɽैདྷͷंࡌΧϝϥʹ͸ɼѱఱ

ީԼͰͷݕग़ਫ਼౓͕௿Լ͢Δͱ͍͏໰୊͕͋Δɽ͔͠͠ɼ

ӈ͞ΕΔ͜ͱͳ͘ର৅ࠨʹ΋ͭΕΛར༻͢Ε͹ɼఱީࢠྔ

෺ͷ৘ใΛಘΔ͜ͱ͕Ͱ͖ΔɽͦͷͨΊɼϞχλʔʹӍ΍

ໄ͕өΔ͜ͱͳ͘ɼਖ਼֬ʹ෺ମΛݕग़Ͱ͖Δͱ͑ߟΒΕΔɽ

ɹྔࢠϨʔμ͸ɼະͩڀݚதͷٕज़Ͱ͋Δ͕ɼ࣮༻Խ͞Ε

ͨ೔ʹ͸ࣾձʹେ͖ͳӨڹΛٴ΅͢ͱ͑ߟΒΕΔɽ
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