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௝ྎ㧗➼ᑓ㛛Ꮫᰯ� � � 㣤⸨ᑘஅ 
௝ྎ㧗➼ᑓ㛛Ꮫᰯ� � � ᮏ㒓� ဴ 

௝ྎ㧗➼ᑓ㛛Ꮫᰯᮏ⛉Ꮫ⏕� 㯮⏣⍛㔛ె 
 
1.�  ࡟ࡵࡌࡣ

௝ྎ㧗➼ᑓ㛛Ꮫᰯ࣭ྡྲྀࢫࣃࣥࣕ࢟㸦௨ୗ㸪௝ྎ㧗ᑓࡍ␎࡜㸧࡛ࡣ㸪㸯ᖺ୍࡟ᗘ㸪ᆅ㟈

࡜ࡢࡶ࠸ࡼࡾࡲ࠶ࡣἣ≦ࡢ⦏㸪カࡽࡀ࡞ṧᛕࠋࡿ࠸࡚ࡋᐇ᪋ࢆ⦏㑊㞴カࡓࡋ᝿ᐃࢆⅆ⅏ࡸ

㑊㞴ࡢ㸪⅏ᐖ᫬ࡣᏛᰯ࡛ࠋ࠸࡞ࡁᐃ࡛ྰࡀ࡜ࡇࡿ࠸࡚ࡗ࡞࡜⦏カࡢࡵࡓࡢ⦏㸪カࡎ࠼ゝࡣ

⤒㊰ࢆタᐃࡢࡢࡶࡿ࠸࡚ࡋ㸪カ⦎ࢆᐇ᪋ࡿ࠸࡚ࡋ≧ἣࡣࡽ࠿㸪ࡢࡑ⤒㊰ࡀ᥎ዡࡁ࡭ࡿࢀࡉ

࡚ࡋά⏕ࡀ⏕Ꮫࡢࡃከࡶ㸪௝ྎ㧗ᑓ࡛᭱ࡣᮏㄽ࡛ࠋ࠸ࡋ㞴ࡀ࡜ࡇࡿࡍゝཬࢆ࠿࠺࡝࠿ࡢࡶ

࣑ࢩࡢື⾜㑊㞴ࡓࡋタᐃࢆ࢜ࣜࢼࢩࡢᩘ「㸪࡚ࡋ࡜㇟ᑐࢆ㸱ྕᲷ㸦⥲ྜ⛉Ꮫᩍ⫱Ჷ㸧ࡿ࠸

 ࠋࡿࡵ࡜ࡲ࡚࠸ࡘ࡟ᯝ⤖ࡓࡋウ᳨࡚࠸ࡘ࡟Ⰽ≉ࡢୗ㑊㞴ୖࠊ࠸⾜ࢆࣥࣙࢩ࣮ࣞࣗ
 
2.� 㸱ྕᲷࡢᴫせ 
௝ྎ㧗ᑓ㸱ྕᲷࡣ㸪㕲➽ࢺ࣮ࣜࢡࣥࢥ㐀

5 㝵ᘓ࡚࡛㸪ᮾす࡟ 50m㸪༡໭᭱࡟኱

25.3m ᅗࠋࡿ࠸࡚ࡗ࡞࡜ 1 ࡟ 1 㝵㸪2 㝵㸪

3㹼4 ᒙ1ࠋࡍ♧ࢆࣥࣛࣉ࣮࢟ࡢ 㝵ࡣ㸪Ꮫ

⏕⣔ࡢ஦ົ࡜ಖ೺ᐊ㸪ᐇ㦂ᐊࠋࡿ࠶ࡀ㸯Ꮫ

ᖺࡢேᩘࡣ⣙ 168 ே࡛ࡾ࠶㸪2 㝵㸪3 㝵㸪

4 㝵࡟㸪1㹼3 ᖺ⏕ࡢᏛ⏕ࡢࡵࡓࡢᩍᐊࡀ

㓄⨨ྛࠋࡿ࠸࡚ࢀࡉ㝵ࡶ࡜ᩍᐊࡀ 5 㓄ࡘ

㸪ᪧࡀࡿ࠸࡚ࢀࡉ⨨ ᐑᇛ㧗ᑓࡽ࠿௝ྎ㧗ᑓ

➃㸪す࡛ࡵࡓࡓࡗ࠶ࡀᏛ⛉ῶ࡟᫬⾜⛣ࡢ࡬

2ࠋࡿ࠸࡚ࡗ࡞࡜㏵⏝ࡢᩍᐊ௨እࡣᩍᐊࡢ
㝵ࡣ࡟㸪4 ᩍᐊࡢ௚㸪180 ࡿࡁ཰ᐜ࡛ࢆྡ

኱ᩍᐊ5ࠋࡿ࠶ࡶ 㝵ࡣ࡟㸪➃ᮎᐊࡸᩍဨㄯ

ヰᐊࡾ࠶ࡀ㸪᪥୰ࡢ⁫ᅾ⪅ࡣᑡࠋୖ࠸࡞ ୗ

㝵ࡄ࡞ࡘࢆ㝵ẁࡀᮾすࠋࡿ࠶ࡘࡎࡘ୍࡟す

ഃࡣᒇእࡢ㝵ẁ࡛᭱ᑠᖜဨࡀ 900mm ࡢ

 ࠋ࠺౑ࢆᐊෆ㝵ẁࡢᮾഃࡣࡃከࡢ⏕㸪Ꮫࡵࡓ
 
 

Evacuation Behavior of Students in the School Building of SNCT at Disaster Happening 
using Artificial Society Simulation Model 
� � � � � � � � � � � � � � � � � By Masayuki HANDOU, Satoshi HONGO and Erika KURODA 
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33.�  ᴫせࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ
3.1� ேᕤ♫఍ࣔࣝࢹᵓ⠏ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ࡜

ᴫせ[1],[2] 
� ᵓ㐀ࡓ࠸⏝࡟ᵓ⠏ࡢࣝࢹ㸪ேᕤ♫఍ࣔࡣ࡛ࡇࡇ

ィ⏬◊✲ᡤࡢ artisoc3.0 ࠋࡍグ࡟㸪⡆༢࡚࠸ࡘ࡟

artisoc3.0 ࡓ࠸࡙࡜ࡶ࡟ពᛮỴᐃࡢ࡝࡞㸪ே㛫ࡣ

࡞㇟⌧㸪♫఍࡛࢔࢙࢘ࢺࣇࢯࡿࡍศᯒࢆ࣒ࢸࢫࢩ

ࠋࡓࢀࡉ㛤Ⓨ࡟ࡵࡓࡿࡍ⌧෌ࢆ⏝஫స┦ࡢ࡝

artisoc3.0 ఍඲య♫ࡿࡍࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ࡣ࡛

ࡘࡃ࠸࡟୰ࡢࡑ㸪ࡋ⩏ᐃ࡚ࡋ࡜Universeࠖࠕࢆ

ࡢື⾜㸪ࡣ࡟୰ࡢ㛫✵ࠋࡿࡍタᐃࢆ㛫ࠖ✵ࠕࡢ࠿

୺యࢆࠖࢺ࢙ࣥࢪ࣮࢚ࠕࡿ࡞࡜Ꮡᅾࠋࡿࡏࡉ✵㛫ࡣ࡟ࢺ࢙ࣥࢪ࣮࢚࡜㸪≧ἣኚ໬ࢆグ㏙ࡍ

࡟࡜ࡶࢆኚᩘࡢࡽࢀࡑ㸪ࡁ࡛ࡀ࡜ࡇࡿ࠼୚ࢆኚᩘࠖࠕࡢᩘ「ࡿ࡞࡜ᚲせ࡟㝿ࡿ Universe ࡜

᣺ࡢࢺ࢙ࣥࢪ࣮࢚ࡢࡽ࠿ᮇ≧ែึࡿࡅ࠾࡟㸪ேᕤ♫఍࡚࠼୚ࢆ࣮ࠖࣝࣝࠕ࡟ࢺ࢙ࣥࢪ࣮࢚

ฟࡓࡗ࠶࡟┠㸪᳨ウ㡯࡟๓࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ࡋグ㏙ࢆ࣮ࣝࣝࠋࡿࡍウ᳨ࢆ࠸⯙ࡿ

ຊ㡯┠ࢆタᐃࡿࡍᚲせࠋࡿ࠶ࡀ 
3.2�  ࣉࢵ࣐ࢻࣥ࢖࣐
� ௝ྎ㧗ᑓ㸱ྕᲷࢆேᕤ♫఍ࣝࢹ࡚ࣔࡋ࡜໬ࡿࡍሙྜ࡟㸪Universe ྛࡣ඲య㸪✵㛫⯋ᰯࡣ

㝵࢔ࣟࣇࡢ㸪ࡣࢺ࢙ࣥࢪ࣮࢚ே㛫㸦Ꮫ⏕࡜ᩍဨ㸧ࡢࡘ୕ࡢࡇࠋࡿࡍ࡜㛵ಀࢆ㸪࣑ࣛࢢࣟࣉ

ᅗ࡟࠺ࡼ࡞⬟ྍࡀࣥ 3  ࠋࡓࡋ⌮ᩚ࡚ࡋసᡂࢆࣉࢵ࣐ࢻࣥ࢖࣐ࡍ♧࡟
 

ᑐ㇟ ௝ྎ㧗ᑓ㻟ྕᲷ

㑊㞴 ⾲⌧ ᱁Ꮚ✵㛫 ึ ど㔝
᏶஢ ホ ௝ྎ㧗ᑓ䛾 ᮇ Ṍ⾜㏿ᗘ
᫬㛫 ౯ 㑊㞴⾜ື ✵㛫 ⮬ ್ ఩⨨

್ 䝅䝭䝳䝺䞊䝅䝵䞁 ᚊ Ꮫ⏕䞉ᩍ⫋ဨ
ⓗ ᣺ ᩍᐊ㻩㏆䛔䝗䜰䜢㑅ᢥ

䜛 ฟཱྀ㻩㏆䛔䝗䜰䜢㑅ᢥ ๓᪉䛻ఱ䜒䛺䛔
せ⣲ ⯙ ࿘ᅖ㻩ே䜔㞀ᐖ≀䛾☜ㄆ 䚷䚷䚷䋻๓䜈

䛔 ๓᪉䛻䝞䝸䜰䌽ᕥྑ䛻ఱ䜒䛺䛔
䚷䚷䚷䋻㼞㼚㼐㻔ᕥ㻘ྑ㻕

㠀 ቨ ๓᪉䛻䝞䝸䜰䌽ᕥྑ䛔䛪䜜䛛䛻䝞䝸䜰
⮬ 㝵ẁ 䚷䚷䚷䋻ᕥྑ䛷䝞䝸䜰䛾䛺䛔᪉䜈
ᚊ ᮘ ๓᪉䛻䝞䝸䜰䌽ᕥྑ䝞䝸䜰
ⓗ ᩍᐊ䛾䝗䜰 䚷䚷䚷䋻೵Ṇ

እ䜈ฟ䜛䝗䜰  

� � � � � � � � � � � � � � � � ᅗ 3�  ࣉࢵ࣐ࢻࣥ࢖࣐

 
� 㑊㞴⾜ືࡾࡓ࠶࡟࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ホ౯್ࡢ௦⾲࡚ࡋ࡜㸪㑊㞴᏶஢᫬㛫ࢆ᥇ࡿ

ࣇࡢ㸪ྛ㝵ࢀࡒࢀࡑ㸪ࡣ࡟ᑐ㇟㸪⾲⌧㸪せ⣲ࡢ㛫✵࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࠋࡿࡍ࡜࡜ࡇ

ࡾฟධ࡜≀㞀ᐖ࡞㠀⮬ᚊⓗ࡜ᩍဨ㸧࡜⏕ே㛫㸦Ꮫ࡞㛫㸧㸪⮬ᚊⓗ✵ࣝࢭ㸦ࣝࢹ㸪᱁Ꮚࣔ࢔ࣟ

 ࠋࡿࡍᑐᛂࡀ࡝࡞ཱྀ
 

 
� � � ᅗ 2� ேᕤ♫఍ࣔࣝࢹ 
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3.3�  グ㏙࣮ࣝࣝ࡜సᡂࣝࢹࣔ
� 㸪5ࡣ㇟ᑐࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ 㝵ᘓ࡚ࡢᘓ≀඲య࡛ࡀࡿ࠶㸪᪥୰ 5 㝵࡝ࢇ࡜࡯ࡣ࡟ே㛫ࡀ

ࢆ㸪✵㛫ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ᮏࡽ࠿࡜ࡇ࠸࡞࠸ 1㹼4 㝵࡟ᑐᛂࡿࡍ 4 ᒙศ‽ഛ࡚ࡋ㸪4
ᒙࡶ࡜᱁Ꮚࣔࠋࡿࡍ⌧⾲࡛ࣝࢹ඲ᒙࡶ࡜㸪୍ࢆࣝࢭࡢࡘ 500mm�500mm 㸪x࡚ࡋ࡜ ᪉ྥ

࡟ 0㹼99㸪y ᪉ྥ࡟ 0㹼99 ࢭࡢ࠿ࡇ࡝ࡎᚲࡀࢺ࢙ࣥࢪ࣮࢚ࠋࡿࡍタᐃࢆ᱁Ꮚࡓࡗࡶࢆᗙᶆࡢ

ᑦ㸪zࠋࡓࡋỴᐃࢆᑍἲࡢࣝࢭ࡟࠺ࡼࡿࡁ࡛ࡀ࡜ࡇࡿࡍᏑᅾ࡟ࣝ ᪉ྥࡣᗙᶆ 0 ࠋࡓࡋ࡜ࡅࡔ

㠀⮬ᚊⓗ࡞せ⣲ࡢ࡚ࡋ࡜㞀ᐖ≀㸦ቨ㸪ᮘ㸧࢔ࢻ㸪㝵ẁ㸪࡟࣮ࣜࣇࡀࢺ࢙ࣥࢪ࣮࢚࡚ࡋࡑ⛣

࡟ࢀࡒࢀࡑ㸪ࡣ࡚࠸ࡘ࡟㡿ᇦࡿࡁ࡛ື RBG ࡿࡁ࡛⌧⾲ࢆᖹ㠃ᅗ࡛ࣝࢹ㸪᱁Ꮚ࡚ࣔࡵᐃࢆ್

 ࠋࡓࡋ࡟࠺ࡼ
�  ࡢࣝࢭࡢ㡿ᇦࡿࡁ࡛ື⛣࡟࣮ࣜࣇࡀࢺ࢙ࣥࢪ࣮࢚
 ࡉ㧗ࣝࢭࡢࡵࡓࡿࡍつᐃࢆ㸪㑊㞴᪉ྥ࡟ࡘ࡜ࡦࡘ୍
ᅗࠋࡓࡏࡓࡶࢆ 4  ࡢฟཱྀࠋࡍ♧ࢆᴫᛕࡢࡉ㧗ࣝࢭ࡟
ࢆࡉ㧗ࣝࢭ 1000  ࡉ㧗ࣝࢭࡢ๓ᚋᕥྑࡢࡑ㸪ࡋタᐃ࡟
 ࠋࡓࡋタᐃ࡟࠺ࡼࡃ⾜࡚ࡋࡽῶࡘࡎࡘ୍ࢆ
� Universe ࣥ࢘࢝ࡢࢺ࢙ࣥࢪ࣮࢚␃タᐃ㸪ṧࡢࡉ㧗ࣝࢭಖ㸪☜ࡢ㸪᱁Ꮚ࡚࠸࠾࡟࣮ࣝࣝࡢ

ࡢࣝࢭ㸪ࡋグ㏙ࢆࢺ RGB  ࠋࡓࡋഛ‽ࢆቃ⎔ࡿࡁධຊ࡛ࣝ࢖࢓ࣇ㸪ࡣ࡚࠸ࡘ࡟್
� ᗙᶆ࡛ࡿࡅ࠾࡟㛫✵ࡢ㸪ྛᒙ࡟࡜ࡶࢆࢱ࣮ࢹ㸪⏬ീࡣ࡚ࡋ㛵࡟ᮇ≧ែึࡢࢺ࢙ࣥࢪ࣮࢚

఩⨨ࢆ୚ࡣ࡚࠸࠾࡟࣮ࣝࣝࡢࢺ࢙ࣥࢪ࣮࢚ࠋࡓ࠼㸪ࡢࢺ࢙ࣥࢪ࣮࢚Ꮡᅾࡾࢃࡲࡢࣝࢭࡿࡍ

ࡢࣝࢭ࡞⬟ྍື⛣࡜ࡉ㧗ࣝࢭࡢࣝࢭࡿ࠸㸪⌧ᅾࡅࡘぢࢆࣝࢭ࡞⬟ྍື⛣࡚ࡋㄆ☜ࢆἣ≦ࡢ

㸪1࡚࡭ẚࢆࡉ㧗ࣝࢭ ࠋୖࡓࡋグ㏙࡟࠺ࡼࡃ⾜࡚ࡏࡉື⛣ࡘࡎࣉࢵࢸࢫ 㝵࡛ฟཱྀ࡟㐩࢚ࡓࡋ

 ࠋࡿࡍ࡜ࡢࡶࡿࡍື⛣࡟ᗙᶆ(x,y-2,0)ࡿࢀࡉ⩏㛫࡛ᐃ✵ࡢ㝵ࡢୗࡘ୍ࡣࢺ࢙ࣥࢪ࣮
� ࢆ㸪஘ᩘࡽ࠿࡜ࡇࡿࡍᏑᅾᩘ「ࡣࣝࢭ࡞⬟ྍື⛣࡚࠸࠾࡟ᮇẁ㝵ึࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ

ࡀࣝࢭ࡞⬟ྍື⛣㸪࡛ࢇ㐍ࡀࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪࡟㏫ࠋࡿࡍ࡜ࡢࡶࡿࡵỴࢆඛື⛣࡚࠸⏝

㸪ࡵࡓ࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍື⛣ࡣࢺ࢙ࣥࢪ࣮࢚࡛ࣉࢵࢸࢫ⟭ィࡢࡑ㸪ࡣ࡟ሙྜࡓࡗ࡞ࡃ࡞

 ࠋࡿ࡞࡟࡜ࡇࡿࡁ㉳ࡀ␃⁫
� ᅗ 4 ࠋࣝࡍ♧ࢆ⛬㐣ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ࡟ 㸪ࡽࡔࢇࡍࡀタᐃࡢ┠㸪ฟຊ㡯࡚ࡋグ㏙ࢆ࣮ࣝ

ࣙࢩ࣮࣑ࣞࣗࢩࡽࡀ࡞ࡋㄆ☜ࢆἣ≦ࡿࡍື⛣ࢆࣝࢭ㸪࡚࠸ᇶ࡙࡟࣮ࣝࣝࡀࢺ࢙ࣥࢪ࣮࢚ྛ

 ࠋࡿࡵ㐍ࢆࣥ
 

 

 

 

 

 

� � ((a)✵㛫ࡢᐃ⩏� � � � (b)࣮ࣝࣝࡢグ㏙� � � � (c)ฟຊ㡯┠ࡢタᐃ� � � (d)ࣉࢵ࣐ฟຊ�  
� � � � � � � � � � � � � � ᅗ 4�  ⛬㐣ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ

㻥㻥㻢 㻥㻥㻣 㻥㻥㻤 㻥㻥㻥
㻥㻥㻣 㻥㻥㻤 㻥㻥㻥 㻝㻜㻜㻜 䊹ฟཱྀ
㻥㻥㻢 㻥㻥㻣 㻥㻥㻤 㻥㻥㻥
㻥㻥㻡 㻥㻥㻢 㻥㻥㻣 㻥㻥㻤

ᅗ 4�  ᴫᛕࡢࡉ㧗ࣝࢭ
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� 㑊㞴ィ⏬ࡿࡅ࠾࡟㑊㞴⪅ࡢ㑊㞴㏿ᗘࡣ࡚࠸ࡘ࡟㸪ᩥ⊩࡜ࡿࡼ࡟㸪ᛴࡀࡿ࠸ࡣ࡛࠸㞀ᐖ≀

࡟ሙྜࡿ࠶ࡀ 1.2m/s㸦4.3km/h㸧࠺࠸࡜⤖ᯝࡀሗ࿌ࡾ࠾࡚ࢀࡉ㸪ࠋࡿࡍ࡜࡜ࡇࡿ࠸⏝ࢆࢀࡇ

ᚑ࡚ࡗ㸪ࡣࢺ࢙ࣥࢪ࣮࢚ 1 ⛊㛫࡛ 0.833m 㸪0.417ࡵࡓࡿࡁ࡛ື⛣ ⛊㸭500mm ィ࡟࡜ࡶࢆ

 ࠋࡿࡍ࡜࡜ࡇࡿࡍ᥎ᐃࢆ㑊㞴᫬㛫ࡽ࠿ࣉࢵࢸࢫ⟭
  
4.� 㸱ྕᲷࡢ㑊㞴[4],[3]ࣥࣙࢩ࣮࣑ࣞࣗࢩ 
๓㏙ࡾ࠾࡜ࡢ㸱ྕᲷ࡛ࡣ㸪2㹼4 㝵ࡢ 4�3㸻12 ᩍᐊ࡟ከࡢࡃᏛ⏕ࡀ⏕άࠋࡿ࠸࡚ࡋᤵᴗ

࡛ᩍᐊࡀ‶ဨ࡜ࡿ࠸࡚ࡗ࡞࡟௬ᐃ࡚ࡋ㸪4 㝵ࡣ࡟ 4�42 ྡ=168 ᩍဨ࡜⏕Ꮫࡢྡ 4 ィྜࡢྡ

172 ࡟㸪ྠᵝࡋ௬ᐃ࡜ࡿ࠸ࡀྡ 3 㝵ࡶ 172 ྡ㸪2 㝵ࡣ࡟㸪172 ⏕Ꮫ࡟኱ᩍᐊ࡚࠼ຍ࡟ྡ 72
ᩍဨ࡜ྡ 1 㸪ࡣᩘࡢࢺ࢙ࣥࢪ࣮࢚㇟ᑐࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ㑊㞴࡚ࡋ࡜ࡢࡶࡿ࠸ࡀྡ

172 ྡ㸩172 ྡ㸩245 ࡢྡ 589  ࠋࡿ࠶࡛ྡ
⾲ 1 ࡜㑊㞴⤒㊰ࡃᇶ࡙࡟㑅ᢥࡢ㝵ẁࢆࡘ୍ࡢኚᩘࠋࡍ♧ࢆࢫ࣮ࢣࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ࡟

࡟㝵ྛࠋࡿࡍ࡜㏻⾜㔞ࡢ㝵ẁࢆࡘ୍࠺ࡶ㸪ࡋ 4 ᩍᐊࡵࡓࡿ࠶ࡀ㸪ᮾ㝵ẁࢆ㑅ᢥࢫࣛࢡࡿࡍ

ࢆᩘ 4 㸪3ࢫࣛࢡ 㸪2.5ࢫࣛࢡ ࡚ࡋࡑ㸪ࢫࣛࢡ 2 ࡢࢫࣛࢡ 4 ࢆすഃࡣ࡟୰⾲ࠋࡿࡍ࡜ࢫ࣮ࢣ

㑅ᢥ࡟⥴୍࡜ᩘࢫࣛࢡࡿࡍ㸪ࢆࢫ࣮ࢣ 04㸪13㸪13’㸪22 ࣇ㸪ྛࡣᏐᩘࡢ୰⾲ࠋࡿࡍグ⾲࡜

ᒇࡣ㸪すഃࡣ࡛⏬㑊㞴ィࡿ࠸࡚ࡋᏛᰯ࡛つᐃࠋࡿ࠸࡚ࡋ♧ࢆேᩘࡿࢀ࠿ศ࡟㸪ᮾす࡛࢔ࣟ

እࡢ㝵ẁ࡛ᖜဨࡵࡓ࠸⊂ࡀ㸪⅏ᐖ᫬ࡢ㑊㞴࡟㛵ࡣ࡚ࡋ 4 ࡕ࠺ࡢࢫࣛࢡ 3 㝵ࡢᮾഃࡀࢫࣛࢡ

ẁࢆ฼⏝ࢆ࡜ࡇࡿࡍ๓ᥦࡢࡘ୍࠺ࡶࠋࡿ࠸࡚ࡋ࡜ኚᩘ࡛ࡿ࠶㸪㝵ẁ㏻⾜㔞࡟㛵ࡣ࡚ࡋ㸪す㸸

ᮾࡀ 1:2 ࡀす㸸ᮾ࡜ሙྜࡢ 2:2 ࡢሙྜࡢ 2 ࢆ⪅㸪๓ࡋ࡜ࢫ࣮ࢣ A㸪ᚋ⪅ࢆ B ࠋࡿࡍグ⾲࡜

ୖグᩘࡢᏐ࡜ A,B ィྜ࡚ࡏࢃྜࡳ⤌ࢆ 8 ≉ࡢ㸪ୖୗ㑊㞴࠸⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࡢࢫ࣮ࢣ

ᚩ᳨࡚࠸ࡘ࡟ウࠋࡿࡍ 
⾲ 1�  ࢫ࣮ࢣࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ

� � � 㑊㞴ேᩘ 
 
㝵ẁẚ 

4 㝵� 0㸸172 
3 㝵� 0㸸172 
2 㝵� 73㸸172 

4 㝵� 43㸸129 
3 㝵� 43㸸129 
2 㝵� 116㸸129 

4 㝵� 65㸸107 
3 㝵� 65㸸107 
2 㝵� 138㸸107 

4 㝵� 86㸸86 
3 㝵� 86㸸86 
2 㝵� 159㸸86 

す㸸ᮾ㸻㸯㸸㸰 Case-04A Case-13A� * Case-13’A Case-22A 
す㸸ᮾ㸻㸰㸸㸰 Case-04B Case-13B� * Case-13’B Case-22B 
� � � � � � � � � � � � � � � �  㑊㞴⤒㊰ࡿ࠸࡚ࡋ㸪Ꮫᰯ࡛つᐃࡣ*
� ᅗ 5 ࡟ Case-13A ࢚㝵࡛ྛࡀᮇ≧ែ࡛㸪(b)ึࡀ(a)ࠋࡍ♧ࢆࡁືࡢࢺ࢙ࣥࢪ࣮࢚ࡿࡅ࠾࡟

ࡀែ㸪(c)≦ࡓࡵጞࡋ␃⁫࡟㝵ẁࡀࢺ࢙ࣥࢪ࣮ 4 㝵ࡓࡗ࡞ࡃ࡞࠸ࡀࢺ࢙ࣥࢪ࣮࢚࡟≧ែ㸪(d)
ࡀ 4 㝵࡜ 3 㝵ࡓࡗ࡞ࡃ࡞࠸ࡀࢺ࢙ࣥࢪ࣮࢚࡟≧ែࡢࡽࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆᅗࡽ࠿㸪ࢪ࣮࢚

ฟཱྀ㸦2㹼4ࡢ㝵ྛ࡚ࡗᚑ࡟࣮ࣝࣝࡀࢺ࢙ࣥ 㝵࡛ࡣ㋀ࡾሙࡿ࡞࡟㸧ࡃ⾜࡚ࡋື⛣࡚ࡗ࠿ྥ࡟

ᵝᏊࡀ☜ㄆ࡛ࠋࡿࡁ 
� ᅗ 6 ࡟ Case-13A 4ࠋࡍ♧ࢆ⛣᥎ࡢṧ␃ேᩘࡢ㝵࡛ྛࡢ࡜ࡈࣉࢵࢸࢫ⟭ィࡿࡅ࠾࡟ 㝵࢚ࡢ

⣙ࡽ࠿ࡾࡲ㸪ጞࡣࢺ࢙ࣥࢪ࣮ 40 ࡟࡛ࡲ⛊ 30 ࡢࡑ㸪ࡀࡿࡁ࡛ࡀ࡜ࡇࡿࡍ㑊㞴࡟㝵ୗ࡝࡯ྡ

ᚋࡣ 3 㝵࡛⁫␃ࡀ㉳࡚ࡁ⣙ 170 ⣙ࠋࡃ⥆ࡀἣ≦࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡾ㝆࡛ࡲ⛊ 170  ⣙ࡽ࠿⛊
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� � � � � (a)ึᮇ≧ែ� � � � � � � � � � � � � � � (b)ྛ㝵࡛ࢺ࢙ࣥࢪ࣮࢚ࡢ⁫␃ 
 
 
 
 
 
 
 
 
� � � � (c)4 㝵ࡋ࡞ࢺ࢙ࣥࢪ࣮࢚࡟� � � � � � � (d)4 㝵࡜ 3 㝵ࡋ࡞ࢺ࢙ࣥࢪ࣮࢚࡟ 
� � � � � ᅗᅗ 5�  㸦Case-13A㸧࠸⯙ࡿ᣺ࡢࢺ࢙ࣥࢪ࣮࢚ࡿࡅ࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 66� ྛ㝵ࡢṧ␃ேᩘ㸦Case--133A㸧 

ᅗ 77� ྛ㝵ࡢṧ␃ேᩘ㸦Case--22BB㸧 
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4F  3F  ᩍᐊࡾ࡞࡟ࣛ࢝ࡀ㋀ࡾሙ࡟⁫␃  

1 㝵㝵࡜ 2 㝵ࡢ㋀ࡾሙ1 ␃⁫࡟㹼㹼3 㝵ࡢ㋀ࡾሙ࡟⁫␃ 
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220 ࡟㛫ࡢ⛊ 30 㸪3ࡢࡢࡶࡿࡁ࡛ࡀ࡜ࡇࡿࡾ㝆࡝࡯ྡ 㝵ࡀࢺ࢙ࣥࢪ࣮࢚ࡢ 40 ࡿῶ࡟࡝࡯ྡ

⣙ 280 4ࠋࡃ⥆ࡀἣ≦࠸࡞ࡅ࠸ࡤࢀࡅ࡞ࡓᚅࢆ㑊㞴ࡾࡣࡸࡣ࡛ࡲ⛊ 㝵ᩘ༙ࡢࢺ࢙ࣥࢪ࣮࢚ࡢ

௨ୖࡀ⣙ 280 ⛊㛫㝵ୗࡢ࡬㑊㞴ࢆᚅࡾ࡞࡟࡜ࡇࡘ㸪㝵ୗ㑊㞴࡛ࡶࡢࡓࡁ⣙ 410 ࡚ࡗ࡞࡜⛊

3ࠋࡿ࠸ 㝵ࡢṧ␃ᩘࡣ࡟㸪4 㝵ࡽ࠿㝆ࡀࢺ࢙ࣥࢪ࣮࢚ࡓࡾຍ⟬ࡵࡓࡿࢀࡉ㸪ࢵࣛࣇࡀࣇࣛࢢ

⣙ࡿ࡞࡟ࢺ 300 ⛊௜㏆࡛࡜ࡶ࡜ࡶ 3 㝵ࡀࢺ࢙ࣥࢪ࣮࢚ࡓ࠸࡟㝵ୗ㑊㞴࡛ࠋࡿ࠸࡚ࡁ 
� ᅗ 7 ࡟ Case-22B 2ࠋࡍ♧ࢆ⛣᥎ࡢṧ␃ேᩘࡢ㝵࡛ྛࡢ࡜ࡈࣉࢵࢸࢫ⟭ィࡿࡅ࠾࡟ 㝵ࡢṧ

ᅗࡣపୗഴྥࡢ⪅␃ 6 㸪ᅗࡀࡿ࠶ᵝ࡛ྠ࡜ 6 ࡚࡭ẚ࡟ 3 㝵࡜ 4 㝵ࡢṧ␃⪅ࡀῶࢻ࣮ࣆࢫࡿ

3ࠋ࠸㏿ࡀ 㝵ࡽ࠿ 2 㝵ࡢ࡬㝵ୗ㑊㞴࡟ࢫ࣮࣒ࢫࡀὶ࡜ࡿࢀ 3 㝵࡛ࡀ␃⁫ࡢ㉳ࡃࡃ࡟ࡁ㸪⤖ᯝ

࡚ࡋ࡜ 4 㝵ࡣࢺ࢙ࣥࢪ࣮࢚ࡢᑡ࡚ࡁ࡛ࡀ࡜ࡇࡃືࡶ࡛ࡋ㸪඲యࡢ㑊㞴᫬㛫ࠋࡿ࡞ࡃ㏿ࡀ 
� ඲ 8 ⾲ࢆ㑊㞴᏶஢᫬㛫ࡢࢫ࣮ࢣ 2 㸪4ࡽࡀ࡞࡜ࡇࡢ↛ᙜࠋࡍ♧࡟ ᩍᐊࢆࢺ࢙ࣥࢪ࣮࢚ࡢᮾ

す࡟ศᩓ࡚ࡏࡉ㑊㞴ࡓࡏࡉሙྜ࡟㑊㞴᫬㛫ࡿ࡞ࡃ▷ࡀ⤖ᯝࡀᚓࠋࡓࢀࡽᏛᰯ࡛ࡣ㸪4 ᩍࡢࡘ

ᐊࡢ㑊㞴⤒㊰ࢆ㸪1 ᩍᐊࡀすഃ㸪3 ᩍᐊࡀᮾഃ࡜タᐃࡢࡇࠋࡿ࠸࡚ࡋሙྜࡣ࡟㸪ᅗ 6 ࡶࡽ࠿

ୖ㝵࡚࠸࠾࡟㑊㞴㛤ጞ࡟ࡎࡁ࡛ࡀᚅᩘ༙ࡀࢺ࢙ࣥࢪ࣮࢚࠸࡞ࡅ࠸ࡤࢀࡅ࡞ࡓ௨ୖࡇࡿ࡞࡟

 ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜
� 㝵ẁࡢ㏻⾜㔞࡟㛵ࡣ࡚ࡋ㸪す㸸ᮾ㸻2:2 㸪す㸸ᮾ㸻1:2ࡀ᪉ࡢሙྜࡢ 㑊㞴᏶ࡶࡾࡼሙྜࡢ

஢᫬㛫ࡿ࡞ࡃ㏿ࡀഴྥࠋࡿ࠶ࡀ඲యⓗ࡞㏻⾜㔞ࡀከࡀࡿ࠶࡛ࡵࡓࡿ࡞ࡃ㸪Case-13’A ࡜

Case-13’B  ࠋࡿ࠶ࡶࢫ࣮ࢣࡿࡍ㏫㌿࡟࠺ࡼࡢ
⾲⾲ 2� 㑊㞴᏶஢᫬㛫 

� � � 㑊㞴ேᩘ 
 
㝵ẁẚ 

4 㝵� 0㸸172 
3 㝵� 0㸸172 
2 㝵� 73㸸172 

4 㝵� 43㸸129 
3 㝵� 43㸸129 
2 㝵� 116㸸129 

4 㝵� 65㸸107 
3 㝵� 65㸸107 
2 㝵� 138㸸107 

4 㝵� 86㸸86 
3 㝵� 86㸸86 
2 㝵� 159㸸86 

す㸸ᮾ㸻㸯㸸㸰 10 ศ 05 ⛊ 7 ศ 41 ⛊ 6 ศ 16 ⛊ 6 ศ 15 ⛊ 
す㸸ᮾ㸻㸰㸸㸰 10 ศ 07 ⛊ 7 ศ 26 ⛊ 6 ศ 21 ⛊ 6 ศ 00 ⛊ 
 
5.�  ࡵ࡜ࡲ
� ௝ྎ㧗ᑓ 3 ྕᲷࢆேᕤ♫఍࡛ࡿ࠶ Universe ࣮࢚ࡓࡋᶍᨃࢆ㸪ᤵᴗ᫬㛫ࡋ໬ࣝࢹ࡚ࣔࡋ࡜

࢙ࢪ࣮࢚ࡘᚅࢆᯝ㸪1)㝵ୗ㑊㞴⤖ࡢࡑࠋࡓࡗ⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ㑊㞴࡚ࡋ⨨㓄ࢆࢺ࢙ࣥࢪ

▷ࢆ㑊㞴᫬㛫ࡾࡼ࡟ศᩓ࡞㐺ษࡢࢺ࢙ࣥࢪ࣮࢚(㸪2࡜ࡇࡿ࠶㔜せ࡛ࡀ࡜ࡇࡍῶࢆᏑᅾࡢࢺࣥ

ࡀ㸪࡜ࡇࡿ࠶ࡀ㒊౛እ୍ࡢࡢࡶࡿ࠼୚ࢆᙳ㡪࡟㑊㞴᫬㛫ࡀ㏻⾜㔞ࡢሙࡾ㸪3)㋀࡜ࡇࡿࡁ࡛⦰

᫂ࠋࡓࡗ࡞࡜࠿ࡽ 
ཧ⪃ᩥ⊩�

[1]ᒣᙳ㐍㸸ேᕤ♫఍ᵓ⠏ᣦ༡㸪ᵓ㐀ィ⏬◊✲ᡤ㸪2013.12.� [2]ව⏣ᩄஅ௚㸸artisoc ࡛ጞࡿࡵṌ⾜⪅ࢪ࣮࢚

�.㸪ᵓ㐀ィ⏬◊✲ᡤ㸪2010.4ࣥࣙࢩ࣮࣑ࣞࣗࢩࢺ࢙ࣥ [3]ᇛ᫂⚽௚㸸͆ 㞟ᐇ⩌࡜ࣝࢹࣔࢺ࢙ࣥࢪ࣮࢚ࢳ࣐ࣝ

㦂ࡢ࡜ẚ㍑ 㸪͇᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㸪A-2, pp.205-206㸪2011.8㸪[4]㔠⚽⹒㸸͆ ᆅ㟈┤ᚋࡢ඲㤋㑊

㞴࡟㛵ࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡍᐇ㦂͆㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㸪A-2, pp.231-232㸪2011.8 
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