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ඇઢܗಈڀݚͷ࠷લઢ ʕߏͱݱͷଟ༷ੑʕ

ɿ2012ؒظ 11݄ 1 () 12:50 ʙ 3 () 15:00

ॴɿभେֶஜࢵ۠ڞ௨ཧ౩ 3Fɹେձٞࣨ

ʯڌڀݚҭڭɿจ෦ՊֶলάϩʔόϧCOEϓϩάϥϜʮϚεɾϑΥΞɾΠϯμετϦ࠵ڞ

11݄ 1ʢʣ

12:50ʙ13:00 ॾ࿈བྷ

13:00ʙ13:30 ԣࢁਓʢژେʣɺʓߴԬਖ਼ݑ (ಉେཧ)
ੑಈཚྲྀͷεέʔϧґଘੑͱҟछཚྲྀͷڞଘʹ͍ͭͯ

13:30ʙ14:00 ʓ౻ౢ࢙ߒʢΩϟϊϯޫֶݚʣɺౢపʢӉٶେʣ

ॳظܗͷࢄԽʹΑΔAKNSઢࢄܗཚͷۙࣅղ๏ͱͦͷԠ༻

14:00ʙ14:30 ηʣࢉܭݚݪʑਖ਼ʢࠤ

ඇઢܗಈܥʹର͢ΔγϯϓϨΫςΟοΫղ๏ͱӡಈྔอଘଇ

14:30ʙ14:45 ܜٳ

14:45ʙ15:45 ӄࢁ૱ ʢਆށେֶʣ

[ಛผߨԋ] όʔνϟϧϦΞϦςΟٕज़Λར༻ͨ͠ՊֶσʔλͷՄࢹԽ

15:45ʙ16:00 ܜٳ

16:00ʙ16:30 ҏ౻ӫ໌ʢ౷໊ݚ༪ڭतʣ

ΞϧΰϦζϜͷ֬Ϟσϧͷղੳʹ͓͚Δࢉܭ recursionͱඇઢܗಈ

16:30ʙ17:00 தԂ৴ʢେཧʣ

ަଟ߲ࣜͷ֦ுͱࢄύϯϧϰΣํఔࣜ

17:00ʙ17:30 จ߳ٶ େཧʣڭཱ)
༗ݶମͱ༷ʑͳݩ࣍ʹ͓͚Δຐํਞ

11݄ 2ʢۚʣ

9:30ʙ10:00 ʣʢटେཧ࢘ྛٷ

ߏݍ֯ࡾఔࣜͷํྠࡾా

10:00ʙ10:30 तʣڭʢૣେ໊༪ޗྑా

KPࠩํఔࣜܥͱͦͷղͷߏ

10:30ʙ11:00 ҪϊޱॱҰ େཧʣܗࢁ)
ܥ໘ͱՄੵۂ࣭ۭؒͷݩ࣍3

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 ۚʢ౦େʣ

ʕKdVɾNLSɾKZKํఔࣜͱ͚ͯʹಈํఔࣜͷશͷղ໌ܗ๐ྲྀͷඇઢؾ
ӷମͷѹॖੑʹΔݕ౼ʕ

13:55ʙ14:05 ܜٳ

14:05ʙ15:05 ଜ๕จ ʢ໊ݹେֶʣ

[ಛผߨԋ] ҆ఆཚྲྀʹ͓͚ΔӔͱͷ૬࡞ޓ༻

15:05ʙ15:15 ܜٳ

15:15ʙ16:15 ܊ ʢ͓ͷਫঁࢠେֶʣ

[ಛผߨԋ] ৼಈஂूࢠͷμΠφϛΫεͷωοτϫʔΫߏґଘੑ

16:15ʙ16:25 ܜٳ

16:25ʙ17:45 ϙελʔηογϣϯ

18:15ʙ ࠙ձʢֶϏελϗʔϧʣ

11݄ 3ʢʣ

9:30ʙ10:00 ʓߴ݈ଠ ߶ɺদຊ(େཧژ) (େཧژ)
ଆนΛྀͨ͠ߟϑΝϥσʔͷࢉܭ

10:00ʙ10:30 ૿ాʢ੨ࢁେཧʣ

ͷܥ q-ྨࣅʹ͍ͭͯ

10:30ʙ10:45 ܜٳ

10:45ʙ11:15 ᬑްʢઍ༿େڭҭʣ

ପԁۂઢʹਵ͢ΔՄղΧΦεܥ

11:15ʙ11:45 ʓੴ৴ޗʢԣࠃେཧʣɺਆ৾ޗʢԣࠃେཧʣ

ௌ֮ͷඇઢܗϞσϧ

11:45ʙ13:00 ன৯

13:00ʙ13:30 ࢘ܒࡾ˓ ɺ௰ຊ་(େใژ) ɺLuc(େใژ) Vinet(ϞϯτϦΦʔϧେֶ)ɺ
Alexei Zhedanov( υωπΫཧՊڀݚॴ)
ঢ়ଶసૹ͍ͭͯࢠͰͷྔ্ࢠεϐϯ֨ܕ֯ࡾ

13:30ʙ14:00 தా༱Ұʢ౦େཧʣ

ࢄತೋؔ࣍ͷ࠷େͱͯ͠ද͞ΕΔࢄKdVํఔࣜͷղʹ͍ͭͯ

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

14:30ʙ15:00 ʓۚࢠ༐࣏ʢ౦େཧʣɺ߂࣏࣌ (౦େཧʣɺؒా५ʢେੜ࢈ʣ
ΤϨϝϯλϦʔηϧΦʔτϚτϯͷ૬ޓ૬ؔྻߦͷղੳ



ϙελʔηογϣϯʢ11݄ 2 16:25-17:45ʣ

1 ʓࢠֵ౻ࡈʢԣࠃେʣɺᜊ౻ڿʢटେʣ

ෆಈఆཧʹ͍ͭͯ

2 ʓத୩ ༑༸ʢૣେʣɺڮߴ େีʢૣେʣ

͋Δύλʔϯܗܥͷߏஙʹ͍ͭͯ

3 ʓࢁຊঊʢૣେʣɺڮߴେี (ૣେʣ
4ཻۙࢠ CAͷ Euler-Lagrangeมʹ͍ͭͯ

4 ʓࡾ୩ߒকʢཱڭେʣɺࡾʢཱڭେʣɺR.Willoxʢ౦େʣ
֦ு͞Εͨ Tzitzeicaํఔࣜͱத৺ΞϑΟϯۂ໘

5 ্Ԭमฏ େʣژ)
ํాށࢄఔࣜͷղͷ߹ͤతͳදࣔͱͦͷඇࣗྭԽ

6 ᜊ౻ᐁ (टେʣɺ࢘ྛٷ (टେʣɺ˓ຊ༎ل (टେʣ
ಛҟ”ղ์”ʹΑΔෆมपظଟ༷ମͷੜ

7 ˓લాҰوʢژେʣɼ௰ຊ་ʢژେʣ

ࢄՄੵܥͷ؍͔Βͷ dqds๏ͷ֦ுʹ͍ͭͯ
8 ʓඈా໌ʢ౦ژཧՊେʣɺా ѥࢠرʢ౦ژཧՊେʣɺੴ ཧژʢ౦ࢠඒܙ

Պେʣɺ࡚ؠ խ࢙ʢژେʣɺதଜ Ղਖ਼ʢژେʣ

͋Δ֦ுܕํాށࢄఔࣜͷۙڍಈʹ͍ͭͯ

9 ʓو࡚ߐ༟ʢ౦େʣɺྒྷ༎ (౦େʣɺ༄ᖒେ (ҵେ)ɺ׆༟ (౦େ)
ৼಈࢠΥʔΧʔͷौݱ

10 ༝ྑจʢͩͯ͜ະདྷେʣ

ശͱόεέοτͱۄͷܥʹ͓͚ΔιϦτϯղ
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ԋͷ֓ཁߨ

11݄ 1ʢʣ

ԣࢁਓʢژେʣɺʓߴԬਖ਼ݑ (ಉେཧ)
ੑಈཚྲྀͷεέʔϧґଘੑͱҟछཚྲྀͷڞଘʹ͍ͭͯ

ੑബ൘ͷಈʹؔ͢Δ࣮ٴݧͼࢉܭͷઌڀݚߦͰɺ༷ʑͳۊͷΤωϧΪʔεϖΫτϧ͕

ղੳ͔Β༧͞ΕΔεϖΫτϧؚΊɼ౷ҰతͳཧղಘΒΕ͍ͯݩ࣍ଌ͞Εɼऑཚྲྀཧ؍

ͳ͍ɽզʑܥͷΤωϧΪʔΛίϯτϩʔϧͨ͠γϛϡϨʔγϣϯΛ͢Δ͜ͱʹΑΓɼ͜Ε·Ͱ

ʹಘΒΕͨεϖΫτϧΛ౷ҰతʹཧղͰ͖Δ͜ͱΛࣔͨ͠ɽ·ͨɺେ͖͍εέʔϧͰݩ࣍ղੳ

Ͱ༧͞ΕΔεϖΫτϧͷ͕ۊখ͍͞εέʔϧͰऑཚྲྀཧͰ༧͞ΕΔεϖΫτϧͷۊͱ͍

͏̎छྨͷۊଇ͕ڞଘ͍ͯ͠Δ͜ͱΛݟग़ͨ͠ɽ͜ΕΒҟछཚྲྀͷڥͱͳΔεέʔϧΛੵݟ

Δํ๏ΛఏҊ͠ɼܥͷύϥϝʔλΛม͑ͨγϛϡϨʔγϣϯͷ݁Ռͱൺֱͯ͠ɼͦͷଥੑʹͭ

͍ͯٞ͢Δ༧ఆͰ͋Δɽ

ʓ౻ౢ࢙ߒʢΩϟϊϯޫֶݚʣɺౢపʢӉٶେʣ

ॳظܗͷࢄԽʹΑΔAKNSઢࢄܗཚͷۙࣅղ๏ͱͦͷԠ༻
ߟॻ͚ΔΫϥεΛʹࣜܗͷ͏ͪɺ̨̖̠̣܈ఔࣜํܗΑͬͯղ͘͜ͱ͕Ͱ͖Δඇઢʹཚมࢄٯ

Λଟͷۣܗظզʑɺॳۙ࠷Ͱ͋Δ͕ɺࠔཚΛղੳతʹղ͘͜ͱࢄΔɻ௨ৗ͜ͷ͢

ࣅΔ͜ͱʹΑΓɺ͜ͷͷతۙ͑ߟΛྻߦׂ͠ɺͦΕͧΕͷ۠ؒΛͭͳ͙సૹʹؒ۠ܗ

ղ๏Λݟग़ͨ͠ɻ͜ΕʹΑΓɺҙͷॳظ͔ܗΒൃؒ࣌లΛελʔτͤͨ͞ଋͷۙతใ

Λநग़͢Δ͜ͱ͕Ͱ͖ΔɻຊߨԋͰɺඇઢܗγϡϨσΟϯΨʔํఔࣜʹຊղੳ๏Λద༻͢Δɻ

ηʣࢉܭݚݪʑਖ਼ʢࠤ

ඇઢܗಈܥʹର͢ΔγϯϓϨΫςΟοΫղ๏ͱӡಈྔอଘଇ

ϋϛϧτϯܥʹଐ͢Δඇઢܗಈํఔࣜʹର͠ɺγϯϓϨΫςΟοΫղ๏ͷద༻Λ͑ߟΔɻ͜

ͷͱ͖ൃؒ࣌లʹରͯ͠อଘ͢ΔࣜܗతϋϛϧτχΞϯͷଘ͕ࡏΒΕ͍ͯΔɻ͜ͷΞφϩδʔ

ͱͯ͠ӡಈྔอଘଇʹର͢ΔߟΛ͏ߦɻ

ӄࢁ૱ ʢਆށେֶʣ

[ಛผߨԋ] όʔνϟϧϦΞϦςΟٕज़Λར༻ͨ͠ՊֶσʔλͷՄࢹԽ
όʔνϟϧϦΞϦςΟʢVRʣٕज़ͷ࠷ऴඪɺػࢉܭͰߏͨ͠ʮਓੈքʯΛɺ࣮ݱͱޡղ
ͤ͞Δ͜ͱͰ͋Ζ͏ɻͪΖΜɺݱͷVRٕज़·ͩͦ͜·Ͱ ൃୡ͍ͯ͠ͳ͍͕ɺগͳ͘ͱ
ʹͷಓ۩ͱͯ͠ेڀݚɺՊֶͯؔ͠ʹ֮ࢹ ʮ͑Δʯ΄Ͳख़͍ͯ͠Δͱ͑ݴΔɻಛʹɺ

ೖܕͱݺΕΔछྨͷVRஔ Λ͏ͱɺԾੈ࣮ݱքͷதʹจࣈ௨Γମ͝ͱೖΓࠐΈɺͦͷੈ
քΛ ͷݩ࣍3 Δ͜ͱ͕Ͱ͖Δ͚ͩͰͳ͘ɺίϯτϩʔϥΛ௨ͯͦ͡ͷੈքͱࣗ༝ʹݟ·· Γͱ
Γʢ3ݩ࣍ମΛͬͨΓɺ࡞Γग़ͨ͠ΓʣͰ͖Δɻਆށେֶ౷߹ڀݚ ϙʔτΞΠࢢށʢਆڌ
ϥϯυʣʹࡢɺຊ࠷େͷೖܕVRஔʠК-CAVEʡ͕ઃஔ͞ΕͨɻʢPort Islandʹ͋Δͷ
Ͱɺ”pi”Ͱ͋ΔɻʣຊߨԋͰɺ͜ͷ К-CAVEஔΛͯͬզʑ͕͍ͯͬߦΔ༷ʑͳՊֶσʔλ
ͷՄࢹԽʹ͍ͭͯ հ͢Δɻͦͷରσʔλओʹྲྀମɾ࣓ྲྀؾମྗֶγϛϡϨʔγϣϯͷσʔ

λ ɺࡂɾࡂݮʢʹͭͳ͕Δ͜ͱΛͨ͠ࢦʣσʔλͳͲͰ͋Δɻσʔλۭؒ ʹೖΓࠐΜͰ

ͦͷσʔλΛՄࢹԽ͢Δ͜ͱͷ༗ޮੑͱɺԿΑΓͦͷָ͕͠͞ ΘΔΑ͏ʹ͓͍ͨ͠ɻؒ࣌త

ʹ༨༟͕͋Εɺզʑ͕VRٕज़ΛσʔλՄࢹԽ ମγϛϡϨʔγϣϯྲྀؾͱͳ࣓ͬͨػಈ͏ʹ
ʢ࣓ؾͷݯىղ໌Λͨ͠ࢦ ٿμΠφϞγϛϡϨʔγϣϯʣʹ͍ͭͯհ͍ͨ͠ɻ



ҏ౻ӫ໌ʢ౷໊ݚ༪ڭतʣ

ΞϧΰϦζϜͷ֬Ϟσϧͷղੳʹ͓͚Δࢉܭ recursionͱඇઢܗಈ
̎ਐ୳ࡧͷιʔςΟϯάΞϧΰϦζϜͷղੳʹ༻͍ΒΕΔ recursionͷۙڍಈFisher- KPP
ํఔࣜͷղͷۙڍಈͱྨ͍ͯ͠ࣅΔɻฒྻࢉܭʹ͓͚Δ֬Ϟσϧʢ৯࿈ͷ֬Ϟσϧʹ

͋ΒΘΕΔʣΑΓಋ͔ΕΔ recursionʹ͍ͭͯ͜ͷྨੑࣅΛ͍ͪͯۙڍಈΛٞ͢ΔɻY. Itoh
and P. L. Krapivsky, J. Phys. A. (October 2012).

தԂ৴ʢେཧʣ

ަଟ߲ࣜͷ֦ுͱࢄύϯϧϰΣํఔࣜ

ຊߨԋͰɼަଟ߲ࣜͷॏΈവΛ q-PochhammerͰ֦ு͢Δ͜ͱʹΑͬͯಘΒΕΔ֨نԽҼ
Δɽ͢ࠂใ͍ͯͭʹύϯϧϰΣํఔࣜͷؔࢄͷอଘྔͱࢠ

จ߳ٶ େཧʣڭཱ)
༗ݶମͱ༷ʑͳݩ࣍ʹ͓͚Δຐํਞ

্͑͛ͷͰՄੵܥͱͷؔΒΕ͍ͯΔຐํਞʹ͍ͭͯɺزԿֶతͳΞϓϩʔνͰ

͋Γ·͕͢ɺͦͷߏ๏Λݩ࣍ࡾͱݩ࢛࣍ͷ۩ମྫΛݩʹɺղઆ͍ͨ͠ͱ͓ͯͬࢥΓ·͢ɻ

11݄ 2ʢۚʣ

ʣʢटେཧ࢘ྛٷ

ߏݍ֯ࡾఔࣜͷํྠࡾా

ཧɺֶͷ༷ʑͳ໘ʹԙ͍ͯରੑͷߏॏཁͰ͋ΔɻରੑͷڀݚʹݍɺಛʹزԿֶ

తใʹ͍ͭͯݍ֯ࡾͷߏ͕ॏཁͰ͋ΔɻຊൃදͰՄੵܥͷۄͱ͏ݴ͖ྠࡾా

ํఔࣜͷߏݍ֯ࡾʹ͍͍ͭͯͨ͑ߟɻ

तʣڭʢૣେ໊༪ޗྑా

KPࠩํఔࣜܥͱͦͷղͷߏ
BKPࠩํఔࣜܥͷߏ Pfaffian ͷՃ๏ެࣜΛͯͬ؆໌ʹͰ͖Δ͜ͱ͕ࣔͨ͠ɺKPࠩํ
ఔࣜܥͱͦͷղͷߏಉ͡ Pfaffian ͷՃ๏ެࣜΛ͏ͱ؆໌ʹग़དྷΔ͜ͱΛࣔ͢ɻ

ҪϊޱॱҰ େཧʣܗࢁ)
ܥ໘ͱՄੵۂ࣭ۭؒͷݩ࣍3
๏͕ߏํఔࣜʹͪɺछʑͷߏఔࣜΛํܕ໘αΠϯɾΰϧυϯۂۭؒͷۂఆݩ࣍̏

ΒΕ͍ͯΔɻDorfmeisterࢯɺখྛਅฏࢯͱͷڞಉڀݚʹΑΓɺఆۂͰͳ͍̏ݩ࣭ۭ࣍ؒͷ
Εͨ͜ͱΛ͞ݟ༰͢ΔΫϥε͕ൃڐ๏Λߏ͍ͨ༺Λ܈Λͪɺϧʔϓߏͷܥ໘ͰɺՄੵۂ

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.

ۚʢ౦େʣ

ʹʕKdVɾNLSɾKZKํఔࣜͱӷମͷѹॖੑ͚ͯʹಈํఔࣜͷશͷղ໌ܗ๐ྲྀͷඇઢؾ
ʕ౼ݕΔ

ଟͷؾܗٿ๐ΛؚΉ੩ࢭӷମதʹ͓͚Δ༗ݶৼ෯ͷѹྗʢԻڹʣͷऑඇઢܗΛهड़͢

Δɺ༷ʑͳඇઢܗಈํఔࣜΛɺؾ๐ྲྀͷϞσϧํఔࣜܥʢํૅجఔࣜܥʣ͔Βɺ౷Ұత͔ͭܥ

౷తʹಋग़͢Δํ๏Λड़ΔɻKdVํఔࣜɺNLSํఔࣜɺKZKํఔࣜͷಋग़ʹՃ͑ͯɺӷମͷ
ѹॖੑʹ͏Իݮࣹ์ڹਰʹΑͬͯͷٸͳݮਰΛද͢ݱΔํఔࣜΛಋ͘ɻ

ଜ๕จ ʢ໊ݹେֶʣ

[ಛผߨԋ] ҆ఆཚྲྀʹ͓͚ΔӔͱͷ૬࡞ޓ༻
ཚྲྀͷӡಈྲྀମͷӡಈํఔࣜͱີʢԹʣͷํఔ͕ࣜΧοϓϧͨ͠ํఔࣜܥͰهड़

͞ΕΔɽ͕҆ఆͳ߹ʢ͢ͳΘͪॏ͍ྲྀମ͕ԼͰ͍ܰྲྀମ্͕ʹ͋Δ࣌ʣʹͦͷΧοϓϦϯ

άௐৼಈࢠͷӡಈͱྨࣅʹͳͬͯྲྀମͷӡಈʹԿΒ͔ͷৼಈݱ͕͏͜ͱʹͳΔɽ͜ͷΑ

͏ʹཚྲྀதͰཚྲྀݱʹ͏ӔͱৼಈݱʹΑͬͯੜ͡Δ͕૬࡞ޓ༻Λ༷ͯ͠ʑͳྲྀΕ

ͷߏΛੜΈग़͢͜ͱ͕ಛతͰ͋ΔɽຊߨԋͰ͜ͷཚྲྀͷಛΛӔͱͷॏͶ߹Θͤͱ

Δɽ͢ࠂͷղੳͷ݁ՌΛใۙ࠷ͷ͍ͯͭʹྔܭɺΤωϧΪʔεϖΫτϧͳͲͷ౷͠ߟͯ͠

܊ ʢ͓ͷਫঁࢠେֶʣ

[ಛผߨԋ] ৼಈஂूࢠͷμΠφϛΫεͷωοτϫʔΫߏґଘੑ
ৼಈݱɼ͢ͳΘͪࣗൃతʹ͜ىΔपظత׆ಈɼ৺ഥੜܭ࣌ͳͲͷੜ໋ݱԽֶԠܥɼ

͞ΒʹϝτϩϊʔϜͱ͍ͬͨػցͳͲɼ༷ʑͳରͰॏཁͳׂΛ୲͍ͬͯΔɽಛʹɼৼಈࢠ

ूஂɺৼಈؒࢠͷ૬࡞ޓ༻ʹΑͬͯɺಉݱظۭ࣌ΧΦεͳͲͷෳࡶͳடংԽݱΛ͢͜ىɽ

͜ͷΑ͏ͳடংԽݱʹڵຯਂ͍͕͓ͯ͠ੵࢁΓɼඇઢܗɾඇฏߧཧֶԠ༻ֶ

ʹ͓͍ͯɼྺ࢙తʹࡏݱॏཁͳڀݚରͰ͋Δɽ͜ͷߨԋͰɺੜ໋γεςϜʹΈΒΕΔৼ

ಈஂूࢠͷμΠφϛΫεͱػʹ͍ͭͯ෯͘հͨ͠ޙɺۙզʑ͕औΓΜͰ͖ͨੜ໋ػ

ͱີʹؔ͢Δڀݚʹ͍ͭͯղઆ͢ΔɻಛʹɺෳࡶͳωοτϫʔΫͰଓ͢Δৼಈஂूࢠͷಈ

తੑ࣭ΛղੳతʹऔΓѻͬͨڀݚΛ͍͔ͭ͘հ͢Δɻ

11݄ 3ʢʣ

ʓߴ݈ଠ ߶ɺদຊ(େཧژ) (େཧژ)
ଆนΛྀͨ͠ߟϑΝϥσʔͷࢉܭ

ϑΝϥσʔͷࢉܭͰਫฏํʹपڥظք݅Λ՝͢͜ͱ͕ଟ͍͕ɺଆนͷӨ͕ڹແ

͔ͨͬͭݟͰݧ࣮ۙ࠷ΔɻͦͷதͰ͍͔ͯͬͭݟͰݧ͕ۙͷ࣮ݱΘΕΔࢥͰ͖ͳ͍ͱࢹ

ཱݽࡏہ (standing solitary waves)ͱݺΕΔݱͷݱ࠶Λ͠ࢦɺΓແ݅͠Λଆนʹ՝
ͨ͠ࢉܭʹΑΓɺଆนͷӨڹΛௐΔɻ

૿ాʢ੨ࢁେཧʣ

ͷܥ q-ྨࣅʹ͍ͭͯ
ύϯϧϰΣඍํఔࣜͷߴ֊Խʹ͍ͭͯɼۙɼஶ͕͘͠ڀݚਐల͍ͯ͠ΔɽͦΕΒͷ q-ྨࣅʹ
ରশੑΛ܈ΞϑΟϯܕΕΔDݺͱܥԋͰɼߨΔ͜ͱࣗવͰ͋Ζ͏ɽຊ͢ߟ͍ͯͭ
͠ɼͦΕΒͷʹܥඍํఔࣜܕύϯϧϰΣ֊ߴͭ q-ྨࣅͷߏʹ͍ͭͯड़Δɽ

ᬑްʢઍ༿େڭҭʣ

ପԁۂઢʹਵ͢ΔՄղΧΦεܥ

ପԁۂઢͷରশੵ͔ΒϐΧʔϧ܈ͷશࣹΛ༻͍ͯɼͦͷରশੵ্ʹՃ๏ΛఆΊΔ͜ͱ͕Ͱ͖

Δɽ͜ͷՃ๏͔Βಋ͔ΕΔՄղΧΦεܥʹ͍ͭͯٞ͢Δɽ



ʓੴ৴ޗʢԣࠃେཧʣɺਆ৾ޗʢԣࠃେཧʣ

ௌ֮ͷඇઢܗϞσϧ

ࣖͷࣖʹ͋ΔڇԻΛपղͯ͠ௌ֮ਆܦʹ͑ΔثͰ͋ΔɻͦͷΈࠓͬ

ͯෆ໌ͳ͕ଟ͍ɻզʑ͜ͷपղͷػΛ֬ڞ໐ͷ؍͔ΒϞσϧԽ͠ɺిؾճ࿏ͷ

Δɻ͢౼ݕΛ௨ͯͦ͠ͷଥੑΛݧ࣮

࢘ܒࡾ˓ ɺ௰ຊ་(େใژ) ɺLuc(େใژ) Vinet(ϞϯτϦΦʔϧେֶ)ɺAlexei Zhedanov(
υωπΫཧՊڀݚॴ)
ঢ়ଶసૹ͍ͭͯࢠͰͷྔ্ࢠεϐϯ֨ܕ֯ࡾ

ຊߨԋͰ͋Δೋݩ࣍ͷXX ϋϛϧτχΞϯ͕ܕ Rahmanଟ߲ࣜͱݺΕΔೋมKrwatchouk
ଟ߲ࣜʹΑΓର֯ԽͰ͖Δ͜ͱΛࣔ͢ɻಘΒΕͨ݁ՌΛͱʹͯ͠,ରԠ͢Δೋ্ࢠ֨ݩ࣍Ͱͷྔ
શঢ়ଶભҠͷ༗ແΛௐΔɻଌ͠ɺ؍ʹঢ়ଶసૹΛཧతࢠ

தా༱Ұʢ౦େཧʣ

ࢄತೋؔ࣍ͷ࠷େͱͯ͠ද͞ΕΔࢄKdVํఔࣜͷղʹ͍ͭͯ
ύϥϝʔλʹґଘ͢Δ͋Δࢄತೋؔ࣍ͷ࠷େΛತղੳͷख๏Λ༻͍ͯධՁ͢Δ͜ͱʹΑΓɺ

ͦΕ͕ιϦτϯղपظղΛಛघͳ߹ͱؚͯ͠Ήࢄ 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) ΛࢄԽͨ͠ํఔࣜʹೋछͷιϦτϯղ͕͋ΔɽҰͭശܥۄͷιϦτ
ϯͰ͋Γɼ͏Ұͭ௨ৗͷιϦτϯͰ͋Δɽ྆ऀͷিಥΛද͢ີݫղ͕ٻ·ͬͨɽ

ʓۚࢠ༐࣏ʢ౦େཧʣɺ߂࣏࣌ (౦େཧʣɺؒా५ʢେੜ࢈ʣ
ΤϨϝϯλϦʔηϧΦʔτϚτϯͷ૬ޓ૬ؔྻߦͷղੳ

̘̖̚ͷग़ྗύλʔϯͷ૬ޓ૬ؔྻߦͷݻ༗ִؒΛతʹௐΔͱɺϧʔϧ̍̑̌Ͱ

Οάφʔɺϧʔϧ̍̓̌ͰϙΞιϯʹ΄΅Ұகͨ͠ɻجຊपظͱγεςϜαΠ

ζͷ͍ؔٞͨ͠ɻ



ϙελʔηογϣϯʢ11݄ 2 16:25-17:45ʣ

ʓࢠֵ౻ࡈʢԣࠃେʣɺᜊ౻ڿʢटେʣ

ෆಈఆཧʹ͍ͭͯ

BirkoffɹͷෆಈఆཧΛɺ໘ੵඇอଘܥʹҰൠԽ͢Δɻɹ

ʓத୩ ༑༸ʢૣେʣɺڮߴ େีʢૣେʣ

͋Δύλʔϯܗܥͷߏஙʹ͍ͭͯ

λʔήοτɺεύΠϥϧύλʔϯΛੜ͢ΔܥΛɺϦϛοταΠΫϧΛ༗͢Δৗࠩܥͷଟݩ࣍

֦ுʹΑΓಘΔɻ·ͨɺͦͷ࿈ଓ͔ݶۃΒඍͷύλʔϯܗܥΛಘΔɻ͜ͷܥɺ̎ؒ࣌֊ͷ

̍ܥͰ͋Δ͜ͱɺࢄԽՄͰ͋Δ͜ͱ͕େ͖ͳಛͰ͋Δɻ

ʓࢁຊঊʢૣେʣɺڮߴେี (ૣେʣ
4ཻۙࢠCAͷEuler-Lagrangeมʹ͍ͭͯ
1ͷݸ͕ؒ࣌తʹอଘ͢Δ 2ਐ CAΛཻࢠ CAͱݺͿɻ3ཻۙࢠ CAͰ͋Δ BurgersCAͷ
Euler-Lagrangeมط͕ʹΒΕ͍ͯΔ͕ɺ͜Εͱಉ༷ͷखଓ͖Λ 4ཻۙࢠ CAʹద༻͢Δɻ
·ͨ LagrangeϞσϧʹ͓͚Δॳظ֬Խʹ͍ͭͯٞ͢Δɻ

ʓࡾ୩ߒকʢཱڭେʣɺࡾʢཱڭେʣɺR.Willoxʢ౦େʣ
֦ு͞ΕͨTzitzeicaํఔࣜͱத৺ΞϑΟϯۂ໘
ෛؒ࣌ΛؚΉ݁߹ܕKP֊ͷ؆͔ΒɼTzitzeicaํఔࣜͷҰͭͷ֦ு͕ಘΒΕΔ (Willox, 2005)ɽ
ຊڀݚͰɼͦͷํఔࣜͷͭ࣋ 6ʷ 6Laxࣜܗͱɼத৺ΞϑΟϯۂ໘ͷߏํఔࣜͱͷؔΛղੳ
͢Δɽ

্Ԭमฏ େʣژ)
ํాށࢄఔࣜͷղͷ߹ͤతͳදࣔͱͦͷඇࣗྭԽ

ํాށࢄఔࣜͷॳظΛղ͘ͱ͖ɺͦͷղඇަࠥతͳ֨ࢠ࿏ͷݴ༿Ͱ߹ͤతʹهड़

͢Δ͜ͱ͕Ͱ͖ΔɻຊൃදͰඇࣗྭํాށࢄఔࣜͱͦͷॳظΛ͑ߟɺํఔࣜͷඇࣗྭ

ԽʹΑΓղͷ߹ͤతͳද͕ࣔͲͷΑ͏ʹ֦ு͞ΕΔ͔Λ͢؍Δɻ

ᜊ౻ᐁ (टେʣɺ࢘ྛٷ (टେʣɺ˓ຊ༎ل (टେʣ
ಛҟ”ղ์”ʹΑΔෆมपظଟ༷ମͷੜ
ಛҟด͡ࠐΊͳΔݱํݟΛม͑Δͱ͔ͦ͜Βଟ༷ମୡΛղ์͢ΔྗͰ͋Δͱݟ၏ͤ

ͯ͜ͷࢹՄੵܥΛಛ͚ͮΔ্ͰॏཁͰ͋Δɻ͜͜Ͱ͔ͭزͷྫʹ͍ͭͯੜͨ͡ࠔͱ

ͦͷղܾํ๏ʹ͍ͭͯใ͢ࠂΔɻ

˓લాҰوʢژେʣɼ௰ຊ་ʢژେʣ

ࢄՄੵܥͷ؍͔Βͷ dqds๏ͷ֦ுʹ͍ͭͯ
ΞϧΰϦζϜͰ͋Δࢉܭ༗ݻͷඪ४ྻߦ dqds๏ΛɼࢄՄੵܥͷ؍͔Β֦ு͢Δ͜ͱΛߟ
͑ΔɽಘΒΕͨΞϧΰϦζϜྻߦͷҰൠԽݻ༗Λ͢ࢉܭΔΞϧΰϦζϜͱͳ͍ͬͯΔ͜ͱΛ

໌Β͔ʹ͢Δɽ

ʓඈా໌ʢ౦ژཧՊେʣɺా ѥࢠرʢ౦ژཧՊେʣɺੴ ࡚ؠཧՊେʣɺژʢ౦ࢠඒܙ խ࢙

ʢژେʣɺதଜ Ղਖ਼ʢژେʣ

͋Δ֦ுܕํాށࢄఔࣜͷۙڍಈʹ͍ͭͯ

ఔํాށࢄɼத৺ଟ༷ମཧ͕༗ޮͰ͋ΔɽຊൃදͰɼࡍಈΛௐΔڍॴతͳղہͷܥֶྗ

ࣜΛ֦ுͨ͠ํఔࣜʹର͠ɼத৺ଟ༷ମͷଘࡏͱฏߧۙͰͷऩଋੑΛௐͨ݁ՌΛใ͢ࠂΔɽ



ʓو࡚ߐ༟ʢ౦େʣɺྒྷ༎ (౦େʣɺ༄ᖒେ (ҵେ)ɺ׆༟ (౦େ)
ৼಈࢠΥʔΧʔͷौݱ

ंͷौͰ༻͍ΒΕΔैϞσϧʹৼಈࢠͷཁૉΛؚΊͨ৽ͨͳϞσϧΛఏҊ͢Δɻ͜Εࣗવ

քͷੜ͖ͷಈ͖͕าߦɺӋ͖ͨͷҐ૬ʹେ੍͖͘͞ΕΔ͜ͱΛҙࣝͯ͠ߟҊ͞Εͨͷ

Ͱɺ௨ৗͷ࠷దܕͱҟͳΔڍಈΛࣔ͢ɻಉظาߦͷ҆ఆੑҐ૬ݻఆ (phase locking)ݱ
ʹ͍ͭͯհ͢Δɻ

༝ྑจʢͩͯ͜ະདྷେʣ

ശͱόεέοτͱۄͷܥʹ͓͚ΔιϦτϯղ

Box-basket-ball systemʹ͓͚Δઢ͓ࣜܗܗΑͼιϦτϯղͳͲʹ͍ͭͯใ͢ࠂΔɻ


