
ඇҰ༷ੑΛͭ҆ఆԠ֦ܥࢄʹ͓͚ΔύϧεμΠφϛΫε
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1 ͡Ίʹ
Ԡ֦ܥࢄɼࣗવքͰݟΒΕΔ༷ʑͳύλʔϯܗΛهड़͢ΔϞσϧํఔࣜͱͯ͘͠༻͍Β

Ε͍ͯΔ͕ɼͳ͔ͰύϧεղεϙοτղͷΑ͏ʹۭؒతʹࡏہԽͨ͠ղଟ͘ͷࢄҳܥͰΈΒΕ
ΔීวతͳߏͰ͋Δ.͜ͷΑ͏ͳۭؒࡏہղʹ͍ͭͯɼͦͷଘࡏ҆ఆੑͳͲ͕͔͘ݹΒௐΒ
Ε͍ͯΔ͕ɼۙ࠷Ͱڥʹ࣮ݱͷԹมԽԽֶ࣭ͷೱޯͳͲ͕ଘ͢ࡏΔ͜ͱΛྀͯ͠ߟɼ
ඇҰ༷Λͭܥ (ύϥϝʔλ͕ۭؒ࣌ؒʹґଘͯ͠มԽ͢Δܥ) ͰͷμΠφϛΫεʹ͍ͭͯௐ
ΒΕ͓ͯΓɼͦͷذཧతͳϝΧχζϜ͕ࢉܭղੳʹΑΓ໌Β͔ʹͳΓͭͭ͋Δ.͜Ε·Ͱ
ओʹڵฃੑഔ࣭Λରʹߦ͕ڀݚΘΕ͖͕ͯͨ [1][2]ɼҰํͰ҆ఆഔ࣭Ͱ 2ͭͷք໘Λͭύ
ϧεղ͕ݱΕɼք໘ؒͷ૬࡞ޓ༻ͷ݁ՌɼڵฃੑͷͷͱఆੑతʹҟͳΔμΠφϛΫεΛΈͤΔ.
ຊߨԋͰ͜ͷ҆ఆഔ࣭ʹݱΕΔύεϧղͷඇҰ༷ഔ࣭தͰͷৼΔ͍ʹ͍ͭͯಘΒΕͨ݁Ռ

Λ͝հ͍ͨ͠. ຊڀݚࣉຊࢯܟ (ѴҩՊେֶ)ɼ͓ΑͼӜ྿ࢯ (౦େֶ) ͱͷڞಉڀݚʹ
ͱͮ͘ɽ

2 ओ݁Ռ
ຊߨԋͰɼҎԼͷ 2Ԡ֦ํࢄఔࣜΛ͑ߟΔɿ
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vt = Dvxx + u− v + δ(x).

(1)

͜͜Ͱ t > 0ɼx ∈ Rͱ͠ɼ֤ύϥϝʔλʹ͍ͭͯ τ > 0ɼD > 0ɼ0 < ϵ ≪ 1Ͱ͋Δͱ͢Δɽδ(x)
 xʹґଘ͢ΔؔͰɼۭؒඇҰ༷ੑΛද͢ɽۭؒҰ༷ͳ߹ (δ(x) ≡ δ0)ɼܥ (1) 2ͭͷ҆ఆͳ
ۭؒҰ༷ղ (u(x), v(x)) ≡ (±1/2,±1/2 + δ0)Λͭ҆ఆܥͰ͋Γɼ2ͭͷۭؒҰ༷ղΛͭͳ͙ϑ
ϩϯτղ͕ଘ͢ࡏΔ͜ͱΒΕ͍ͯΔ [3]ɽ͞Βʹɼ0 < δ0 < 1/2 Ͱ 2ͭͷϑϩϯτղ͔Βߏ
͞ΕΔύϧεղ (ਤ 1a) ͕ଘ͠ࡏɼఆৗղͷΈͳΒ຺ͣಈղɼਐߦղͳͲ͕҆ఆͳղͱͯ͠ݱΕΔɽ
͜͜Ͱ·ͣ δ(x)͕δϟϯϓܕͷඇҰ༷ੑΛͭͱ͠ɼ ͱ͖ʹɼ͖ͨͯ͠ߦΒύϧεղ͕ਐ͔ࠨ

ඇҰ༷ੑͱ૬࡞ޓ༻͢Δ͜ͱͰͲͷΑ͏ͳμΠφϛΫε͕ੜ͡Δ͔ʹ͍ͭͯ͑ߟΔ (ਤ 1a)ɽਐߦύ
ϧεղͷ͞δϟϯϓͷ͞ߴΛม͑ͯࢉܭΛ͏ߦͱɼఆੑతʹҟͳΔ 5ͭͷৼΔ͍͕ΈΒΕ
Δ (ਤ 1b)ɽ
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ਤ 1: ࣜ (1)ͰతʹΈΒΕΔਐߦύϧεղ (a)ͱɼύϥϝʔλͷΛม͑ͨͱ͖ʹΈΒ
ΕΔύϧεղͷμΠφϛΫε (b)ɽ



͜ΕΒͷৼΔ͍͕͖ىΔϝΧχζϜΛذཧͷ؍͔Β໌Β͔ʹ͢Δ͜ͱ͕ɼຊڀݚͷత
ͱͳΔɽղੳΛ͘͢͢͠ΔͨΊʹɼ·ͣݩͷํఔࣜ (1) ʹ͓͍ͯ ϵ → 0ͷಛҟݶۃΛͱΓɼu
ͷํఔࣜΛ 2ͭͷք໘ͷӡಈํఔࣜͰஔ͖͑Δ (ҎԼɼ · := d/dtͱ͢Δ):

⎧
⎨

⎩
l̇2 = −v(l2)√

2τ
, l̇1 =

v(l1)√
2τ

,

v t = Dv xx + u(x ; l2, l1)− v + δ(x).
(2)

͜͜Ͱ x = l2(t), l1(t) ( l2 > l1)  2ͭͷք໘ͷҐஔͱ͠ɼୈ 2ࣜͷ u(x ; l2, l1)ɼ۠ఆؔ
F (x) = 1/2 (x ≤ 0), −1/2 (x > 0) Λ༻͍ͯ u(x ; l2, l1) := F (x− l1)− F (x− l2)− 1/2 Ͱ༩͑
ΒΕΔɽ͜ͷ ODEͱ PDE͔ΒͳΔܥ (2)ɼܥ (1)ͷύϧεμΠφϛΫεΛఆੑతʹඇৗʹྑ͘
ൺͯఆৗʹܥͷݩͱͳΔͨΊɼܗͳ͘ͳΓɼvʹؔͯ͠ઢ͕߲ܗΔɽ·ͨɼuͷඇઢ͢ݱ࠶
ղͷଘࡏ҆ఆੑΛௐΔ͜ͱ༰қͱͳΔɽͦͷ݁ՌɼҰ෦ͷৼΔ͍ʹ͍ͭͯͦͷϝΧχζϜ
ΛղੳతʹௐΔ͜ͱ͕Ͱ͖Δ͕ [4]ɼPDEΛؚΉͨΊपظղෳࡶͳք໘ͷӡಈͷൃؒ࣌లΛ͏
͜ͱ͍͠ɽͦ͜Ͱɼ2ͭͷք໘͕ेΕɼ͔֤ͭʑΏͬ͘Γͱӡಈ͢Δͱ͍͏ԾఆͷԼͰ͞Β
ʹॖΛ͍ߦɼܥ (2)ͰΈΒΕΔք໘ͷӡಈΛهड़͢ΔҎԼͷ ͷݩ࣍4 ODEΛಋग़͢Δ [5]:

⎧
⎪⎨

⎪⎩

l̇2 = r2, l̇1 = r1,

m0 ṙ2 =
√
2(τc − τ) r2 − g3 r32 + (G0 −G1r1) e−

r1+φ(r1)
2D h −∆0(l2),

m0 ṙ1 =
√
2(τc − τ) r1 − g3 r31 − (G0 +G1r2) e−

−r2+φ(r2)
2D h +∆0(l1).

(3)

͜͜Ͱ h := l2 − l1 ͓Αͼ r2(t)ɼr1(t)ͦΕͧΕ̎ͭͷք໘ؒͷڑͱΛද͢มͰɼφ(r) =√
r2 + 4DͰ͋Δɽ·ͨ∆0(x)ࣜ (2)ͷؔ δ(x)ʹ༝དྷ͢Δ߲Ͱɼ

(
Dd2/dx2 − 1

)
∆0(x)+δ(x) = 0

Λղ͘͜ͱͰಘΒΕΔɽ͜ͷ ݩ࣍4 ODEࣜ (1)ࣜ (2)ͰΈΒΕΔύϧεμΠφϛΫεΛఆੑత
ղੳιϑτذͳͷͰɼܥɼͱΓΘ͚গࣗ༝ͷ͠ݱ࠶͘ྑʹ AUTOΛԉ༻͢Δ͜ͱͰղͷେҬ
తͳߏذΛௐͨΓɼղੳΛ͏ߦͱ͍ͬͨ͜ͱ͕༰қʹͳΔɽ͞ΒʹɼඇҰ༷߲ δ(x)ͷؔ
Δ͜ͱՄͱͳΔ͢ࡧΛ༷ʑʹม͑ͯɼޮతʹύϧεμΠφϛΫεΛ୳ܗ (ਤ 2)ɽຊߨԋͰࣜ
(2)ɼࣜ (3) ͷಋग़ղੳ݁ՌΛத৺ʹใ͠ࠂɼͤڐ͕ؒ࣌ܥ (1)Λ֦ுͨ͠ 3มܥͰͷμΠφ
ϛΫεղੳ݁Ռʹ͍ͭͯ͝հ͍ͨ͠ɽ
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ਤ 2: ඇҰ༷߲ δ(x)͕Ҫܕށͷ߹ʹࣜ (3)ͰΈΒΕΔύϧεք໘ͷӡಈɽ
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