
ฏ੒ 24೥౓ ۝भେֶԠ༻ྗֶڀݚॴ ձूڀݚ༺ಉརڞ

ඇઢܗ೾ಈڀݚͷ࠷લઢ ʕߏ଄ͱݱ৅ͷଟ༷ੑʕ

ɿ2012೥ؒظ 11݄ 1೔ (໦) 12:50 ʙ 3೔ (౔) 15:00

৔ॴɿ۝भେֶஜࢵ஍۠ڞ௨؅ཧ౩ 3Fɹେձٞࣨ

఺ʯڌڀݚҭڭɿจ෦ՊֶলάϩʔόϧCOEϓϩάϥϜʮϚεɾϑΥΞɾΠϯμετϦ࠵ڞ

11݄ 1೔ʢ໦ʣ

12:50ʙ13:00 ॾ࿈བྷ

13:00ʙ13:30 ԣࢁ௚ਓʢژେ޻ʣɺʓߴԬਖ਼ݑ (ಉେཧ޻)
஄ੑ೾ಈཚྲྀͷεέʔϧґଘੑͱҟछཚྲྀͷڞଘʹ͍ͭͯ

13:30ʙ14:00 ʓ౻ౢ࢙ߒʢΩϟϊϯޫֶݚʣɺ໼ౢపʢӉ౎ٶେ޻ʣ

ॳظ೾ܗͷ཭ࢄԽʹΑΔAKNSઢࢄܗཚ໰୊ͷۙࣅղ๏ͱͦͷԠ༻

14:00ʙ14:30 ηʣࢉܭݚݪʑ੒ਖ਼ʢࠤ

ඇઢܗ೾ಈܥʹର͢ΔγϯϓϨΫςΟοΫ਺஋ղ๏ͱӡಈྔอଘଇ

14:30ʙ14:45 ܜٳ

14:45ʙ15:45 ӄࢁ૱ ʢਆށେֶʣ

[ಛผߨԋ] όʔνϟϧϦΞϦςΟٕज़Λར༻ͨ͠ՊֶσʔλͷՄࢹԽ

15:45ʙ16:00 ܜٳ

16:00ʙ16:30 ҏ౻ӫ໌ʢ౷਺໊ݚ༪ڭतʣ

ΞϧΰϦζϜͷ֬཰Ϟσϧͷղੳʹ͓͚Δࢉܭ recursionͱඇઢܗ೾ಈ

16:30ʙ17:00 தԂ৴޹ʢ۝େ਺ཧʣ

௚ަଟ߲ࣜͷ֦ுͱ཭ࢄύϯϧϰΣํఔࣜ

17:00ʙ17:30 ઒จ߳ٶ େཧʣڭཱ)
༗ݶମͱ༷ʑͳݩ࣍ʹ͓͚Δຐํਞ

11݄ 2೔ʢۚʣ

9:30ʙ10:00 ʣ޻ʢट౎େཧ࢘ྛٷ

଄ߏݍ֯ࡾఔࣜͷํྠࡾా޿

10:00ʙ10:30 तʣڭʢૣେ໊༪ޗྑా޿

KPࠩ෼ํఔࣜܥͱͦͷղͷߏ଄

10:30ʙ11:00 ҪϊޱॱҰ େཧʣܗࢁ)
ܥ໘ͱՄੵ෼ۂ౳࣭ۭؒ಺ͷݩ࣍3

11:00ʙ11:10 ܜٳ



11:10ʙ12:10 Konrad Polthier ʢFreie Universität Berlinʣ
[ಛผߨԋ] Generation of high quality surface and volume meshes

12:10ʙ13:25 ன৯

13:25ʙ13:55 ۚ઒఩໵ʢ౦େ޻ʣ

ʕKdVɾNLSɾKZKํఔࣜͱ͚ͯ޲ʹ೾ಈํఔࣜͷશ๴ͷղ໌ܗ๐ྲྀͷඇઢؾ
ӷମͷѹॖੑʹ܎Δݕ౼ʕ

13:55ʙ14:05 ܜٳ

14:05ʙ15:05 ໦ଜ๕จ ʢ໊ݹ԰େֶʣ

[ಛผߨԋ] ҆ఆ੒૚ཚྲྀʹ͓͚ΔӔͱ೾ͷ૬࡞ޓ༻

15:05ʙ15:15 ܜٳ

15:15ʙ16:15 ޺܊ ʢ͓஡ͷਫঁࢠେֶʣ

[ಛผߨԋ] ৼಈஂूࢠͷμΠφϛΫεͷωοτϫʔΫߏ଄ґଘੑ

16:15ʙ16:25 ܜٳ

16:25ʙ17:45 ϙελʔηογϣϯ

18:15ʙ ࠙਌ձʢֶ಺Ϗελϗʔϧʣ

11݄ 3೔ʢ౔ʣ

9:30ʙ10:00 ʓߴ໦݈ଠ࿠ ߶ɺদຊ(େཧژ) (େཧژ)
ଆนΛྀͨ͠ߟϑΝϥσʔ೾ͷ਺஋ࢉܭ

10:00ʙ10:30 ૿ా఩ʢ੨ࢁେཧ޻ʣ

ͷܥ໺࡫ q-ྨࣅʹ͍ͭͯ

10:30ʙ10:45 ܜٳ

10:45ʙ11:15 ໺ᬑްʢઍ༿େڭҭʣ

௒ପԁۂઢʹ෇ਵ͢ΔՄղΧΦεܥ

11:15ʙ11:45 ʓੴ౉৴ޗʢԣ඿ࠃେཧ޻ʣɺਆ໺৾ޗʢԣ඿ࠃେཧ޻ʣ

ௌ֮ͷඇઢܗϞσϧ

11:45ʙ13:00 ன৯

13:00ʙ13:30 ࢘ܒ໦ࡾ˓ ɺ௰ຊ་(େ৘ใژ) ɺLuc(େ৘ใژ) Vinet(ϞϯτϦΦʔϧେֶ)ɺ
Alexei Zhedanov( υωπΫ෺ཧ޻Պڀݚॴ)
ঢ়ଶసૹ͍ͭͯࢠͰͷྔ্ࢠεϐϯ֨ܕ֯ࡾ

13:30ʙ14:00 தా༱Ұʢ౦େ਺ཧʣ

཭ࢄತೋؔ࣍਺ͷ࠷େ஋ͱͯ͠ද͞ΕΔ௒཭ࢄKdVํఔࣜͷղʹ͍ͭͯ

14:00ʙ14:30 ޗྑా޿ (ૣେ໊༪ڭतʣɺ˓௕Ҫल༑ʢ౦ւେཧʣ
BܕശܥۄͷιϦτϯղ

14:30ʙ15:00 ʓۚࢠ༐࣏ʢ౦େ਺ཧʣɺ߂࣌఩࣏ (౦େ਺ཧʣɺؒా५ʢ೔େੜ࢈ʣ
ΤϨϝϯλϦʔηϧΦʔτϚτϯͷ૬ޓ૬ؔྻߦͷղੳ



ϙελʔηογϣϯʢ11݄ 2೔ 16:25-17:45ʣ

1 ʓࢠֵ౻ࡈʢԣࠃେʣɺᜊ౻ڿʢट౎େʣ

ෆಈ఺ఆཧʹ͍ͭͯ

2 ʓத୩ ༑༸ʢૣେʣɺڮߴ େีʢૣେʣ

͋Δύλʔϯܗ੒ܥͷߏஙʹ͍ͭͯ

3 ʓࢁຊঊʢૣେʣɺڮߴେี (ૣେʣ
4ۙ๣ཻࢠ CAͷ Euler-Lagrangeม׵ʹ͍ͭͯ

4 ʓࡾ୩ߒকʢཱڭେʣɺ᝛ࡾ࿠ʢཱڭେʣɺR.Willoxʢ౦େʣ
֦ு͞Εͨ Tzitzeicaํఔࣜͱத৺ΞϑΟϯۂ໘

5 ্Ԭमฏ େʣژ)
཭ํాށࢄఔࣜͷղͷ૊߹ͤ࿦తͳදࣔͱͦͷඇࣗྭԽ

6 ᜊ౻ᐁ (ट౎େʣɺ࢘ྛٷ (ट౎େʣɺ˓࿬ຊ༎ل (ट౎େʣ
ಛҟ఺”ղ์”ʹΑΔෆมपظ఺୅਺ଟ༷ମͷੜ੒

7 ˓લాҰوʢژେʣɼ௰ຊ་ʢژେʣ

཭ࢄՄੵ෼ܥͷ؍఺͔Βͷ dqds๏ͷ֦ுʹ͍ͭͯ
8 ʓඈా໌඙ʢ౦ژཧՊେʣɺ෱ా ѥࢠرʢ౦ژཧՊେʣɺੴ౉ ཧژʢ౦ࢠඒܙ

Պେʣɺ࡚ؠ խ࢙ʢژ౎෎େʣɺதଜ Ղਖ਼ʢژେʣ

͋Δ֦ுܕ཭ํాށࢄఔࣜͷ઴ۙڍಈʹ͍ͭͯ

9 ʓو࡚ߐ༟ʢ౦େʣɺ੢ྒྷ༎ (౦େʣɺ༄ᖒେ஍ (ҵ৓େ)ɺ੢੒׆༟ (౦େ)
ৼಈࢠ΢ΥʔΧʔͷौ଺ݱ৅

10 ༝ྑจ޹ʢ͸ͩͯ͜ະདྷେʣ

ശͱόεέοτͱۄͷܥʹ͓͚ΔιϦτϯղ
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ԋͷ֓ཁߨ

11݄ 1೔ʢ໦ʣ

ԣࢁ௚ਓʢژେ޻ʣɺʓߴԬਖ਼ݑ (ಉେཧ޻)
஄ੑ೾ಈཚྲྀͷεέʔϧґଘੑͱҟछཚྲྀͷڞଘʹ͍ͭͯ

஄ੑബ൘ͷ೾ಈʹؔ͢Δ࣮ٴݧͼ਺஋ࢉܭͷઌڀݚߦͰ͸ɺ༷ʑͳۊͷΤωϧΪʔεϖΫτϧ͕

ղੳ͔Β༧૝͞ΕΔεϖΫτϧ΋ؚΊɼ౷Ұతͳཧղ͸ಘΒΕ͍ͯݩ࣍ଌ͞Εɼऑཚྲྀཧ࿦΍؍

ͳ͍ɽզʑ͸ܥͷΤωϧΪʔΛίϯτϩʔϧͨ͠γϛϡϨʔγϣϯΛ͢Δ͜ͱʹΑΓɼ͜Ε·Ͱ

ʹಘΒΕͨεϖΫτϧΛ౷ҰతʹཧղͰ͖Δ͜ͱΛࣔͨ͠ɽ·ͨɺେ͖͍εέʔϧͰ͸ݩ࣍ղੳ

Ͱ༧૝͞ΕΔεϖΫτϧͷ͕ۊখ͍͞εέʔϧͰ͸ऑཚྲྀཧ࿦Ͱ༧૝͞ΕΔεϖΫτϧͷۊͱ͍

͏̎छྨͷۊଇ͕ڞଘ͍ͯ͠Δ͜ͱΛݟग़ͨ͠ɽ͜ΕΒҟछཚྲྀͷڥ໨ͱͳΔεέʔϧΛੵݟ΋

Δํ๏ΛఏҊ͠ɼܥͷύϥϝʔλΛม͑ͨγϛϡϨʔγϣϯͷ݁Ռͱൺֱͯ͠ɼͦͷଥ౰ੑʹͭ

͍ͯٞ࿦͢Δ༧ఆͰ͋Δɽ

ʓ౻ౢ࢙ߒʢΩϟϊϯޫֶݚʣɺ໼ౢపʢӉ౎ٶେ޻ʣ

ॳظ೾ܗͷ཭ࢄԽʹΑΔAKNSઢࢄܗཚ໰୊ͷۙࣅղ๏ͱͦͷԠ༻
ߟॻ͚ΔΫϥεΛʹࣜܗͷ͏ͪɺ̨̖̠̣܈ఔࣜํܗΑͬͯղ͘͜ͱ͕Ͱ͖Δඇઢʹ׵ཚมࢄٯ

Λଟ਺ͷۣܗ೾ظզʑ͸ɺॳۙ࠷೉Ͱ͋Δ͕ɺࠔཚ໰୊Λղੳతʹղ͘͜ͱ͸ࢄΔɻ௨ৗ͜ͷ͢࡯

ࣅΔ͜ͱʹΑΓɺ͜ͷ໰୊ͷ਺஋తۙ͑ߟΛྻߦ෼ׂ͠ɺͦΕͧΕͷ۠ؒΛͭͳ͙సૹʹؒ۠ܗ

ղ๏Λݟग़ͨ͠ɻ͜ΕʹΑΓɺ೚ҙͷॳظ೾͔ܗΒൃؒ࣌లΛελʔτͤͨ͞೾ଋͷ઴ۙత৘ใ

Λநग़͢Δ͜ͱ͕Ͱ͖ΔɻຊߨԋͰ͸ɺඇઢܗγϡϨσΟϯΨʔํఔࣜʹຊղੳ๏Λద༻͢Δɻ

ηʣࢉܭݚݪʑ੒ਖ਼ʢࠤ

ඇઢܗ೾ಈܥʹର͢ΔγϯϓϨΫςΟοΫ਺஋ղ๏ͱӡಈྔอଘଇ

ϋϛϧτϯܥʹଐ͢Δඇઢܗ೾ಈํఔࣜʹର͠ɺγϯϓϨΫςΟοΫ਺஋ղ๏ͷద༻Λ͑ߟΔɻ͜

ͷͱ͖ൃؒ࣌లʹରͯ͠อଘ͢ΔࣜܗతϋϛϧτχΞϯͷଘ͕ࡏ஌ΒΕ͍ͯΔɻ͜ͷΞφϩδʔ

ͱͯ͠ӡಈྔอଘଇʹର͢Δ࡯ߟΛ͏ߦɻ

ӄࢁ૱ ʢਆށେֶʣ

[ಛผߨԋ] όʔνϟϧϦΞϦςΟٕज़Λར༻ͨ͠ՊֶσʔλͷՄࢹԽ
όʔνϟϧϦΞϦςΟʢVRʣٕज़ͷ࠷ऴ໨ඪ͸ɺػࢉܭͰߏ੒ͨ͠ʮਓੈ޻քʯΛɺ࣮ݱͱޡղ
ͤ͞Δ͜ͱͰ͋Ζ͏ɻ΋ͪΖΜɺݱ୅ͷVRٕज़͸·ͩͦ͜·Ͱ ൃୡ͍ͯ͠ͳ͍͕ɺগͳ͘ͱ΋
ʹͷಓ۩ͱͯ͠े෼ڀݚ͸ɺՊֶͯؔ͠ʹ֮ࢹ ʮ͑࢖Δʯ΄Ͳ੒ख़͍ͯ͠Δͱ͑ݴΔɻಛʹɺ຅

ೖܕͱݺ͹ΕΔछྨͷVR૷ஔ Λ͏࢖ͱɺԾ૝ੈ࣮ݱքͷதʹจࣈ௨Γମ͝ͱೖΓࠐΈɺͦͷੈ
քΛ ͷݩ࣍3 Δ͜ͱ͕Ͱ͖Δ͚ͩͰͳ͘ɺίϯτϩʔϥΛ௨ͯͦ͡ͷੈքͱࣗ༝ʹ΍ݟ·· Γͱ
Γʢ3ݩ࣍෺ମΛ੾ͬͨΓɺ࡞Γग़ͨ͠Γ౳ʣͰ͖Δɻਆށେֶ౷߹ڀݚ ϙʔτΞΠࢢށ఺ʢਆڌ
ϥϯυʣʹࡢ೥ɺ೔ຊ࠷େͷ຅ೖܕVR૷ஔʠК-CAVEʡ͕ઃஔ͞ΕͨɻʢPort Islandʹ͋Δͷ
Ͱɺ”pi”Ͱ͋ΔɻʣຊߨԋͰ͸ɺ͜ͷ К-CAVE૷ஔΛͯͬ࢖զʑ͕͍ͯͬߦΔ༷ʑͳՊֶσʔλ
ͷՄࢹԽʹ͍ͭͯ঺ հ͢Δɻͦͷର৅σʔλ͸ओʹྲྀମɾ࣓ྲྀؾମྗֶγϛϡϨʔγϣϯͷσʔ

λ ΍ɺ๷ࡂɾࡂݮʢʹͭͳ͕Δ͜ͱΛ໨ͨ͠ࢦʣσʔλͳͲͰ͋Δɻσʔλۭؒ ʹೖΓࠐΜͰ

ͦͷσʔλΛՄࢹԽ͢Δ͜ͱͷ༗ޮੑͱɺԿΑΓͦͷָ͕͠͞఻ ΘΔΑ͏ʹ͓࿩͍ͨ͠ɻؒ࣌త

ʹ༨༟͕͋Ε͹ɺզʑ͕VRٕज़ΛσʔλՄࢹԽ ମγϛϡϨʔγϣϯྲྀؾͱͳ࣓ͬͨػಈ͏࢖ʹ
ʢ஍࣓ؾͷݯىղ໌Λ໨ͨ͠ࢦ ஍ٿμΠφϞγϛϡϨʔγϣϯʣʹ͍ͭͯ΋঺հ͍ͨ͠ɻ



ҏ౻ӫ໌ʢ౷਺໊ݚ༪ڭतʣ

ΞϧΰϦζϜͷ֬཰Ϟσϧͷղੳʹ͓͚Δࢉܭ recursionͱඇઢܗ೾ಈ
̎ਐ୳ࡧ໦౳ͷιʔςΟϯάΞϧΰϦζϜͷղੳʹ༻͍ΒΕΔ recursionͷ઴ۙڍಈ͸Fisher- KPP
ํఔࣜͷղͷ઴ۙڍಈͱྨ͍ͯ͠ࣅΔɻฒྻࢉܭʹ͓͚Δ֬཰Ϟσϧʢ৯෺࿈࠯ͷ֬཰Ϟσϧʹ΋

͋ΒΘΕΔʣΑΓಋ͔ΕΔ recursionʹ͍ͭͯ͜ͷྨੑࣅΛ΋͍ͪͯ઴ۙڍಈΛٞ࿦͢ΔɻY. Itoh
and P. L. Krapivsky, J. Phys. A. (October 2012).

தԂ৴޹ʢ۝େ਺ཧʣ

௚ަଟ߲ࣜͷ֦ுͱ཭ࢄύϯϧϰΣํఔࣜ

ຊߨԋͰ͸ɼ௚ަଟ߲ࣜͷॏΈവ਺Λ q-PochhammerͰ֦ு͢Δ͜ͱʹΑͬͯಘΒΕΔ֨نԽҼ
Δɽ͢ࠂใ͍ͯͭʹ܎ύϯϧϰΣํఔࣜͷؔࢄͷอଘྔͱ཭ࢠ

઒จ߳ٶ େཧʣڭཱ)
༗ݶମͱ༷ʑͳݩ࣍ʹ͓͚Δຐํਞ

਺্͑͛ͷ෼໺Ͱ͸Մੵ෼ܥͱͷؔ܎΋஌ΒΕ͍ͯΔຐํਞʹ͍ͭͯɺزԿֶతͳΞϓϩʔνͰ

͸͋Γ·͕͢ɺͦͷߏ੒๏Λݩ࣍ࡾͱݩ࢛࣍ͷ۩ମྫΛݩʹɺղઆ͍ͨ͠ͱ͓ͯͬࢥΓ·͢ɻ

11݄ 2೔ʢۚʣ

ʣ޻ʢट౎େཧ࢘ྛٷ

଄ߏݍ֯ࡾఔࣜͷํྠࡾా޿

෺ཧɺ਺ֶͷ༷ʑͳ৔໘ʹԙ͍ͯ૒ରੑͷߏ଄͸ॏཁͰ͋Δɻ૒ରੑͷڀݚʹ͸ݍɺಛʹزԿֶ

త৘ใʹ͍ͭͯ͸ݍ֯ࡾͷߏ଄͕ॏཁͰ͋ΔɻຊൃදͰ͸Մੵ෼ܥͷ਌ۄͱ΋͏ݴ΂͖ྠࡾా޿

ํఔࣜͷߏݍ֯ࡾ଄ʹ͍͍ͭͯͨ͑ߟɻ

तʣڭʢૣେ໊༪ޗྑా޿

KPࠩ෼ํఔࣜܥͱͦͷղͷߏ଄
BKPࠩ෼ํఔࣜܥͷߏ଄͸ Pfaffian ͷՃ๏ެࣜΛͯͬ࢖؆໌ʹͰ͖Δ͜ͱ͕ࣔͨ͠ɺKPࠩ෼ํ
ఔࣜܥͱͦͷղͷߏ଄΋ಉ͡ Pfaffian ͷՃ๏ެࣜΛ͏࢖ͱ؆໌ʹग़དྷΔ͜ͱΛࣔ͢ɻ

ҪϊޱॱҰ େཧʣܗࢁ)
ܥ໘ͱՄੵ෼ۂ౳࣭ۭؒ಺ͷݩ࣍3
੒๏͕஌ߏ଄ํఔࣜʹ΋ͪɺछʑͷߏఔࣜΛํܕ໘͸αΠϯɾΰϧυϯۂ཰ۭؒ಺ͷۂఆݩ࣍̏

ΒΕ͍ͯΔɻDorfmeisterࢯɺখྛਅฏࢯͱͷڞಉڀݚʹΑΓɺఆۂ཰Ͱͳ͍̏ݩ࣍౳࣭ۭؒ಺ͷ
Εͨ͜ͱΛ͞ݟ༰͢ΔΫϥε͕ൃڐ੒๏Λߏ͍ͨ༺Λ܈଄Λ΋ͪɺϧʔϓߏͷܥ໘ͰɺՄੵ෼ۂ

ใ͢ࠂΔɻ

Konrad Polthier ʢFreie Universität Berlinʣ
[ಛผߨԋ] Generation of high quality surface and volume meshes
In this overview presentation we introduce novel integrable discretization and meshing schemes
for discrete surface and volumetric meshes. We stress their e.ciency in several industrial appli-
cations from scienti.c computing, computer aided design, architecture and computer graphics.
Meshes arising from 3D scans or other 3D imaging techniques are often not well adjusted to the
geometry or topology of the underlying shapes. The generation of good meshes is still an active
research area in various disciplines. We discuss novel techniques to generate highly structured
surface and volume meshes that are consistent with many geometric and topological features
of the underlying shapes. We discuss techniques to .fill a bounded volumetric shape with a
consistent cubical voxel structure. Among the optimization goals are alignment of the voxels
with the bounding surface as well as simplicity of the voxel grid. Mathematical analysis of the



possible singularities is given.

ۚ઒఩໵ʢ౦େ޻ʣ

ʹʕKdVɾNLSɾKZKํఔࣜͱӷମͷѹॖੑ͚ͯ޲ʹ೾ಈํఔࣜͷશ๴ͷղ໌ܗ๐ྲྀͷඇઢؾ
ʕ౼ݕΔ܎

ଟ਺ͷؾܗٿ๐ΛؚΉ੩ࢭӷମதʹ͓͚Δ༗ݶৼ෯ͷѹྗ೾ʢԻڹ೾ʣͷऑඇઢܗ఻೻Λهड़͢

Δɺ༷ʑͳඇઢܗ೾ಈํఔࣜΛɺؾ๐ྲྀͷϞσϧํఔࣜܥʢํૅجఔࣜܥʣ͔Βɺ౷Ұత͔ͭܥ

౷తʹಋग़͢Δํ๏Λड़΂ΔɻKdVํఔࣜɺNLSํఔࣜɺKZKํఔࣜͷಋग़ʹՃ͑ͯɺӷମͷ
ѹॖੑʹ൐͏Իݮࣹ์ڹਰʹΑͬͯ೾ͷٸ଎ͳݮਰΛද͢ݱΔํఔࣜΛ΋ಋ͘ɻ

໦ଜ๕จ ʢ໊ݹ԰େֶʣ

[ಛผߨԋ] ҆ఆ੒૚ཚྲྀʹ͓͚ΔӔͱ೾ͷ૬࡞ޓ༻
੒૚ཚྲྀͷӡಈ͸ྲྀମͷӡಈํఔࣜͱີ౓৔ʢԹ౓৔ʣͷํఔ͕ࣜΧοϓϧͨ͠ํఔࣜܥͰهड़

͞ΕΔɽ੒૚͕҆ఆͳ৔߹ʢ͢ͳΘͪॏ͍ྲྀମ͕ԼͰ͍ܰྲྀମ্͕ʹ͋Δ࣌ʣʹ͸ͦͷΧοϓϦϯ

ά͸ௐ࿨ৼಈࢠͷӡಈͱྨࣅʹͳͬͯྲྀମͷӡಈʹԿΒ͔ͷৼಈݱ৅͕൐͏͜ͱʹͳΔɽ͜ͷΑ

͏ʹ੒૚ཚྲྀதͰ͸ཚྲྀݱ৅ʹ൐͏Ӕͱৼಈݱ৅ʹΑͬͯੜ͡Δ೾͕૬࡞ޓ༻Λ༷ͯ͠ʑͳྲྀΕ

ͷߏ଄ΛੜΈग़͢͜ͱ͕ಛ௃తͰ͋ΔɽຊߨԋͰ͸͜ͷ੒૚ཚྲྀͷಛ௃ΛӔͱ೾ͷॏͶ߹Θͤͱ

Δɽ͢ࠂͷ਺஋ղੳͷ݁ՌΛใۙ࠷ͷ͍ͯͭʹྔܭɺΤωϧΪʔεϖΫτϧͳͲͷ౷͠࡯ߟͯ͠

޺܊ ʢ͓஡ͷਫঁࢠେֶʣ

[ಛผߨԋ] ৼಈஂूࢠͷμΠφϛΫεͷωοτϫʔΫߏ଄ґଘੑ
ৼಈݱ৅ɼ͢ͳΘͪࣗൃతʹ͜ىΔपظత׆ಈ͸ɼ৺ഥ΍ੜ෺ܭ࣌ͳͲͷੜ໋ݱ৅΍Խֶ൓Ԡܥɼ

͞Βʹ͸ϝτϩϊʔϜͱ͍ͬͨػցͳͲɼ༷ʑͳର৅Ͱॏཁͳ໾ׂΛ୲͍ͬͯΔɽಛʹɼৼಈࢠ

ूஂ͸ɺৼಈؒࢠͷ૬࡞ޓ༻ʹΑͬͯɺಉݱظ৅΍ۭ࣌ΧΦεͳͲͷෳࡶͳடংԽݱ৅Λ͢͜ىɽ

͜ͷΑ͏ͳடংԽݱ৅ʹ͸ڵຯਂ͍໰୊͕͓ͯ͠ੵࢁΓɼඇઢܗɾඇฏߧ෺ཧֶ͸Ԡ༻਺ֶ෼໺

ʹ͓͍ͯɼྺ࢙తʹ΋ࡏݱ΋ॏཁͳڀݚର৅Ͱ͋Δɽ͜ͷߨԋͰ͸ɺੜ໋γεςϜʹΈΒΕΔৼ

ಈஂूࢠͷμΠφϛΫεͱػೳʹ͍ͭͯ෯͘޿঺հͨ͠ޙɺۙ೥զʑ͕औΓ૊ΜͰ͖ͨੜ໋ػೳ

ͱີ઀ʹؔ͢܎Δڀݚʹ͍ͭͯղઆ͢ΔɻಛʹɺෳࡶͳωοτϫʔΫͰ઀ଓ͢Δৼಈஂूࢠͷಈ

తੑ࣭ΛղੳతʹऔΓѻͬͨڀݚΛ͍͔ͭ͘঺հ͢Δɻ

11݄ 3೔ʢ౔ʣ

ʓߴ໦݈ଠ࿠ ߶ɺদຊ(େཧژ) (େཧژ)
ଆนΛྀͨ͠ߟϑΝϥσʔ೾ͷ਺஋ࢉܭ

ϑΝϥσʔ೾ͷ௚઀਺஋ࢉܭͰ͸ਫฏํ޲ʹपڥظք৚݅Λ՝͢͜ͱ͕ଟ͍͕ɺଆนͷӨ͕ڹແ

͔ͨͬͭݟͰݧ࣮ۙ࠷ΔɻͦͷதͰ΋͍͔ͯͬͭݟͰ͸ݧ৅͕ۙ೥ͷ࣮ݱΘΕΔࢥͰ͖ͳ͍ͱࢹ

೾ཱݽࡏہ (standing solitary waves)ͱݺ͹ΕΔݱ৅ͷݱ࠶Λ໨͠ࢦɺ׈Γແ͠৚݅Λଆนʹ՝
ͨ͠਺஋ࢉܭʹΑΓɺଆนͷӨڹΛௐ΂Δɻ

૿ా఩ʢ੨ࢁେཧ޻ʣ

ͷܥ໺࡫ q-ྨࣅʹ͍ͭͯ
ύϯϧϰΣඍ෼ํఔࣜͷߴ֊Խʹ͍ͭͯɼۙ೥ɼஶ͕͘͠ڀݚਐల͍ͯ͠ΔɽͦΕΒͷ q-ྨࣅʹ
ରশੑΛ΋܈ΞϑΟϯܕ͹ΕΔDݺͱܥ໺࡫ԋͰ͸ɼߨΔ͜ͱ͸ࣗવͰ͋Ζ͏ɽຊ͢࡯ߟ͍ͯͭ
஫໨͠ɼͦΕΒͷʹܥඍ෼ํఔࣜܕύϯϧϰΣ֊ߴͭ q-ྨࣅͷߏ੒ʹ͍ͭͯड़΂Δɽ

໺ᬑްʢઍ༿େڭҭʣ

௒ପԁۂઢʹ෇ਵ͢ΔՄղΧΦεܥ

௒ପԁۂઢͷରশੵ͔ΒϐΧʔϧ܈΁ͷશࣹΛ༻͍ͯɼͦͷରশੵ্ʹՃ๏ΛఆΊΔ͜ͱ͕Ͱ͖

Δɽ͜ͷՃ๏͔Βಋ͔ΕΔՄղΧΦεܥʹ͍ͭͯٞ࿦͢Δɽ



ʓੴ౉৴ޗʢԣ඿ࠃେཧ޻ʣɺਆ໺৾ޗʢԣ඿ࠃେཧ޻ʣ

ௌ֮ͷඇઢܗϞσϧ

ࣖͷ಺ࣖʹ͋Δ᥾؅ڇ͸ԻΛप೾਺෼ղͯ͠ௌ֮ਆܦʹ఻͑Δ׭ثͰ͋Δɻͦͷ࢓૊Έ͸ࠓ΋ͬ

ͯෆ໌ͳ఺͕ଟ͍ɻզʑ͸͜ͷप೾਺෼ղͷػೳΛ֬཰ڞ໐ͷ؍఺͔ΒϞσϧԽ͠ɺిؾճ࿏ͷ

Δɻ͢౼ݕΛ௨ͯͦ͠ͷଥ౰ੑΛݧ࣮

࢘ܒ໦ࡾ˓ ɺ௰ຊ་(େ৘ใژ) ɺLuc(େ৘ใژ) Vinet(ϞϯτϦΦʔϧେֶ)ɺAlexei Zhedanov(
υωπΫ෺ཧ޻Պڀݚॴ)
ঢ়ଶసૹ͍ͭͯࢠͰͷྔ্ࢠεϐϯ֨ܕ֯ࡾ

ຊߨԋͰ͸͋Δೋݩ࣍ͷXX ϋϛϧτχΞϯ͕ܕ Rahmanଟ߲ࣜͱݺ͹ΕΔೋม਺Krwatchouk
ଟ߲ࣜʹΑΓର֯ԽͰ͖Δ͜ͱΛࣔ͢ɻಘΒΕͨ݁ՌΛ΋ͱʹͯ͠,ରԠ͢Δೋ্ࢠ֨ݩ࣍Ͱͷྔ
શঢ়ଶભҠͷ༗ແΛௐ΂Δɻ׬ଌ͠ɺ؍ʹঢ়ଶసૹΛཧ࿦తࢠ

தా༱Ұʢ౦େ਺ཧʣ

཭ࢄತೋؔ࣍਺ͷ࠷େ஋ͱͯ͠ද͞ΕΔ௒཭ࢄKdVํఔࣜͷղʹ͍ͭͯ
ύϥϝʔλʹґଘ͢Δ͋Δ཭ࢄತೋؔ࣍਺ͷ࠷େ஋Λತղੳͷख๏Λ༻͍ͯධՁ͢Δ͜ͱʹΑΓɺ

ͦΕ͕ιϦτϯղ΍पظղΛಛघͳ৔߹ͱؚͯ͠Ή௒཭ࢄ KdVํఔࣜͷղͱͳΔ͜ͱΛઆ໌͢
Δɻ

ޗྑా޿ (ૣେ໊༪ڭतʣɺ˓௕Ҫल༑ʢ౦ւେཧʣ
BܕശܥۄͷιϦτϯղ
Bܕശܥۄ (1+b) f(m-1, n)f(m+1, n+1) =(1-a) f(m, n)f(m, n+1)+a f(m-1, n+1)f(m+1, n)+b
f(m, n-1)f(m, n+2) Λ௒཭ࢄԽͨ͠ํఔࣜʹ͸ೋछͷιϦτϯղ͕͋ΔɽҰͭ͸ശܥۄͷιϦτ
ϯͰ͋Γɼ΋͏Ұͭ͸௨ৗͷιϦτϯͰ͋Δɽ྆ऀͷিಥΛද͢ີݫղ͕ٻ·ͬͨɽ

ʓۚࢠ༐࣏ʢ౦େ਺ཧʣɺ߂࣌఩࣏ (౦େ਺ཧʣɺؒా५ʢ೔େੜ࢈ʣ
ΤϨϝϯλϦʔηϧΦʔτϚτϯͷ૬ޓ૬ؔྻߦͷղੳ

̘̖̚ͷग़ྗύλʔϯͷ૬ޓ૬ؔྻߦͷݻ༗஋ִؒ෼෍Λ਺஋తʹௐ΂Δͱɺϧʔϧ̍̑̌౳Ͱ

͸΢Οάφʔ෼෍ɺϧʔϧ̍̓̌౳Ͱ͸ϙΞιϯ෼෍ʹ΄΅Ұகͨ͠ɻجຊपظͱγεςϜαΠ

ζ౳ͷؔ܎΋ٞ࿦͍ͨ͠ɻ



ϙελʔηογϣϯʢ11݄ 2೔ 16:25-17:45ʣ

ʓࢠֵ౻ࡈʢԣࠃେʣɺᜊ౻ڿʢट౎େʣ

ෆಈ఺ఆཧʹ͍ͭͯ

Birkoffɹͷෆಈ఺ఆཧΛɺ໘ੵඇอଘܥʹҰൠԽ͢Δɻɹ

ʓத୩ ༑༸ʢૣେʣɺڮߴ େีʢૣେʣ

͋Δύλʔϯܗ੒ܥͷߏஙʹ͍ͭͯ

λʔήοτɺεύΠϥϧύλʔϯΛੜ੒͢ΔܥΛɺϦϛοταΠΫϧΛ༗͢Δৗࠩ෼ܥͷଟݩ࣍

֦ுʹΑΓಘΔɻ·ͨɺͦͷ࿈ଓ͔ݶۃΒඍ෼ͷύλʔϯܗ੒ܥΛಘΔɻ͜ͷܥ͸ɺ̎ؒ࣌֊ͷ

̍੒෼ܥͰ͋Δ͜ͱɺ௒཭ࢄԽՄೳͰ͋Δ͜ͱ͕େ͖ͳಛ௃Ͱ͋Δɻ

ʓࢁຊঊʢૣେʣɺڮߴେี (ૣେʣ
4ۙ๣ཻࢠCAͷEuler-Lagrangeม׵ʹ͍ͭͯ
1ͷݸ਺͕ؒ࣌తʹอଘ͢Δ 2ਐ CAΛཻࢠ CAͱݺͿɻ3ۙ๣ཻࢠ CAͰ͋Δ BurgersCAͷ
Euler-Lagrangeมط͕׵ʹ஌ΒΕ͍ͯΔ͕ɺ͜Εͱಉ༷ͷखଓ͖Λ 4ۙ๣ཻࢠ CAʹద༻͢Δɻ
·ͨ LagrangeϞσϧʹ͓͚Δॳظ஋໰୊΍֬཰Խʹ͍ͭͯ΋ٞ࿦͢Δɻ

ʓࡾ୩ߒকʢཱڭେʣɺ᝛ࡾ࿠ʢཱڭେʣɺR.Willoxʢ౦େʣ
֦ு͞ΕͨTzitzeicaํఔࣜͱத৺ΞϑΟϯۂ໘
ෛؒ࣌ΛؚΉ݁߹ܕKP֊૚ͷ؆໿͔ΒɼTzitzeicaํఔࣜͷҰͭͷ֦ு͕ಘΒΕΔ (Willox, 2005)ɽ
ຊڀݚͰ͸ɼͦͷํఔࣜͷͭ࣋ 6ʷ 6Laxࣜܗͱɼத৺ΞϑΟϯۂ໘ͷߏ଄ํఔࣜͱͷؔ܎Λղੳ
͢Δɽ

্Ԭमฏ େʣژ)
཭ํాށࢄఔࣜͷղͷ૊߹ͤ࿦తͳදࣔͱͦͷඇࣗྭԽ

཭ํాށࢄఔࣜͷॳظ஋໰୊Λղ͘ͱ͖ɺͦͷղ͸ඇަࠥతͳ֨ࢠ࿏ͷݴ༿Ͱ૊߹ͤ࿦తʹهड़

͢Δ͜ͱ͕Ͱ͖ΔɻຊൃදͰ͸ඇࣗྭ཭ํాށࢄఔࣜͱͦͷॳظ஋໰୊Λ͑ߟɺํఔࣜͷඇࣗྭ

ԽʹΑΓղͷ૊߹ͤ࿦తͳද͕ࣔͲͷΑ͏ʹ֦ு͞ΕΔ͔Λ͢࡯؍Δɻ

ᜊ౻ᐁ (ट౎େʣɺ࢘ྛٷ (ट౎େʣɺ˓࿬ຊ༎ل (ट౎େʣ
ಛҟ఺”ղ์”ʹΑΔෆมपظ఺୅਺ଟ༷ମͷੜ੒
ಛҟ఺ด͡ࠐΊͳΔݱ৅͸ํݟΛม͑Δͱ͔ͦ͜Β୅਺ଟ༷ମୡΛղ์͢Δ౒ྗͰ͋Δͱݟ၏ͤ

ͯ͜ͷࢹ఺͸Մੵ෼ܥΛಛ௃͚ͮΔ্ͰॏཁͰ͋Δɻ͜͜Ͱ͸͔ͭزͷྫʹ͍ͭͯੜͨ͡ࠔ೉ͱ

ͦͷղܾํ๏ʹ͍ͭͯใ͢ࠂΔɻ

˓લాҰوʢژେʣɼ௰ຊ་ʢژେʣ

཭ࢄՄੵ෼ܥͷ؍఺͔Βͷ dqds๏ͷ֦ுʹ͍ͭͯ
ΞϧΰϦζϜͰ͋Δࢉܭ༗஋ݻͷඪ४ྻߦ dqds๏Λɼ཭ࢄՄੵ෼ܥͷ؍఺͔Β֦ு͢Δ͜ͱΛߟ
͑ΔɽಘΒΕͨΞϧΰϦζϜ͸ྻߦͷҰൠԽݻ༗஋Λ͢ࢉܭΔΞϧΰϦζϜͱͳ͍ͬͯΔ͜ͱΛ

໌Β͔ʹ͢Δɽ

ʓඈా໌඙ʢ౦ژཧՊେʣɺ෱ా ѥࢠرʢ౦ژཧՊେʣɺੴ౉ ࡚ؠཧՊେʣɺژʢ౦ࢠඒܙ խ࢙

ʢژ౎෎େʣɺதଜ Ղਖ਼ʢژେʣ

͋Δ֦ுܕ཭ํాށࢄఔࣜͷ઴ۙڍಈʹ͍ͭͯ

ఔํాށࢄɼத৺ଟ༷ମཧ࿦͕༗ޮͰ͋ΔɽຊൃදͰ͸ɼ཭ࡍಈΛௐ΂Δڍॴతͳղہͷܥֶྗ

ࣜΛ֦ுͨ͠ํఔࣜʹର͠ɼத৺ଟ༷ମͷଘࡏͱฏߧ఺෇ۙͰͷऩଋੑΛௐ΂ͨ݁ՌΛใ͢ࠂΔɽ



ʓو࡚ߐ༟ʢ౦େʣɺ੢ྒྷ༎ (౦େʣɺ༄ᖒେ஍ (ҵ৓େ)ɺ੢੒׆༟ (౦େ)
ৼಈࢠ΢ΥʔΧʔͷौ଺ݱ৅

ंͷौ଺Ͱ༻͍ΒΕΔ௥ैϞσϧʹৼಈࢠͷཁૉΛؚΊͨ৽ͨͳϞσϧΛఏҊ͢Δɻ͜Ε͸ࣗવ

քͷੜ͖෺ͷಈ͖͕าߦɺӋ͹͖ͨ౳ͷҐ૬ʹେ੍͖͘໿͞ΕΔ͜ͱΛҙࣝͯ͠ߟҊ͞Εͨ΋ͷ

Ͱɺ௨ৗͷ࠷ద଎౓໛ܕͱ͸ҟͳΔڍಈΛࣔ͢ɻಉظาߦͷ҆ఆੑ΍Ґ૬ݻఆ (phase locking)ݱ
৅ʹ͍ͭͯ঺հ͢Δɻ

༝ྑจ޹ʢ͸ͩͯ͜ະདྷେʣ

ശͱόεέοτͱۄͷܥʹ͓͚ΔιϦτϯղ

Box-basket-ball systemʹ͓͚Δ૒ઢ͓ࣜܗܗΑͼιϦτϯղͳͲʹ͍ͭͯใ͢ࠂΔɻ


