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1 58

TR R G AR, B TR Y B — A BB 4y, 11 EUR AR R w7
FERFSE i — N RS, BB K I RS Korteweg-de Vries (KAV) 774 39 44 Benjamin-
Bona-Mahoney (BBM) 77#% ¥l & Camassa-Holm (CH) 777 4 45 1993 4F, Camassa I Holm
TEWFFERAKBEZ BT, SR Buler J7 FEAYIG BT A THNL RIF48] CH 7iE

Up — Upgr + 2WUy + Uy = 2UpUspy + Ulgry, (1.1)

IR T KB AE /K PRI B ] HLGHERY (LR IRAS [ 13, 27 29301 Olver Ml Rosenau 10 i
BT KAV MG EEUH-F I T B EA, RAESE T AR (1.1). 58k, 1981 4, Fokas Hl
Fuchssteiner 19 20 ZERF 50 (51T B 45 TI% R, JFIERA TXHER w, R (1.1) B5e4n]
By 200§ Camassa I Holm TR # 5 B/ Tl i 132 PR AU BEIERHHE S T CH 7
FEFELE T IR A FRARRE, Horh w SRR ACT RIS, w A5 R K o B A Sy H
B SHERR w, CH FREEAFIF LA R W, i d e, BAa L 6 51 58] Sei .
W w =0, CH FREA ce™ v~ JBRATRIEIN TR (Peakon) 2 4 34 5 —fg il Y i JI1-fift
RS2, FEPR G H— B SBORTEAE, HaX BRGNP fae sy 14 15 880,

2008 4, Constantin I Ivanov [t 28] i A2 B oK RS i S5 5 T s it
Camassa—Holm #&%; (CH2):

{ Ut — Utge — Aty + 3Uly + KPPy = 2UzUpy + Ullze, (1 2)

pt+ (pu)z =0,
Hrb u(t,x) FRKBGRRE, p(t, ) FRWIREE, frlt A > 0 FORRRZIEVIAE. 24
p=0, A=00 R (1.2) a4k MruER CH J5%E (1.1). 2011 4§, Chen A1 Liu ) FJf Ivanov
M JTERE R3] T T F4r i Camassa—Holm 4t (GCH2):
Up — Utge — Ay + 3ty + Kppr = 0(2Uplsy + Ulgrs ),
{ pt + (pu)z =0,
4 |z — oo B, u— 0, p— 1. o F—PEICEPFEE, RRRKEMELZIER. 4 o =0 B, Hik
RIETKIIHN 0; 24 0 =1 0, REE (1.3) FHANIRHEM /M CH RS 4 v = —1 W, EIIMEE
Jra ) b SHZRGERCA R R A FE A BCR, W (11, 17, 21-23, 26, 40, 41].
2001 4E, Dullin, Gottwald 1 Holm [}k Euler 752 %, FIFH Y ok BAR, #5831
—2 1+1 4EFr B R K I R (DGH J#e):

my + Colg + umyg + 2mu, = —Yuger, T € R, t >0, (1.4)

H m = u— 0Puge FRINE, v/co WREIAITTT, co = Voh (co == 2w) FRIEH TN
KA RN R . DGH 72 (1.4) A RUE S 45 Bl M —4 Lax %t 061 Hk,
DGH F A& PSR AU S KAV 7 REAT CH 7 RE. AT & A &l 5H&AE Ik
LRV O, RIZ Oy R — SR A BRI R, B KAV R — eI T,
24 T F1 Camassa—Holm JyFEZIARIEME. AR m = u — ouq., DGH W5 A
TEMIER

(1.3)

Uy — 0P Upgy + 2wy + Uty + Yigzs = a2(2umum + Ulgay), (1.5)
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% o =0 i, 7k (1.5) "y Kav 7
Ug + 2wy + Uty + YUgre = 0.

4y =01, J7FE (1.5) A{koy CH 77t

Dullin-Gottwald-Holm J7FAE y—REE M AT R T e, TR IR E NN
HHTIZ I, 2005 4F, Tian 25N\ U830 T DGH J5 R A3 o e B, 2533 1] A0 i it 1l
FIRHELA H T DGH J5 Rl S Bed; Lu 28 A B figpke 77 S DGH J5 i & o ) 5 i —2,
Liu 1 Yin B9 Fif] Kato @HEHFFE T ) DGH 738 i M 0PI 5% A 1L 8 e A A
Xt DGH JREFEFTHE, 2030 AAEE]#43 Dullin-Gottwald-Holm (DGH2) &4

{ Up — Utgg — AUty + Uy = 2Uglpy + Ulgre — Viazz — PPas (1.6)
pt+ (pu)e =0
) X431 Dullin-Gottwald-Holm (GDGH2) £&4¢
{ Up — Upge — Aty + 3ty = 0(2Uglps + Wleer) — Vlzee — PPz (1.7)
pt + (pu)e = 0.
Guo 124 291 & \ wf Bk REEET T iEAIRHES. DGH2 R4 GDGH2 ARG AR H A&

W LA .
TE)] X W43 Dullin-Gottwald-Holm V7K REEHFFT A b, A SC% 8 ) GDGH2
RGN E AR SR IS
Up — Ugzg — AUy + kiUl = 0(2UgUzs + Wgrr) — Vligee — KapPa,
{ pt + kaupy + kspuy =0, (18)
H K, ko Al ks AAEREHREL ko = 210 M ky =3, ko = k3 = ks = 1 B}, RE T[N GDGH2
R (L7 % ki =—1,0=p=7y=0H0, REHBBM i b k=3, 7y=p=0,0=1
B, RgEnl{bh CH .

KO A A 1 W] DA 80 T AL AR R L. F SRR T84 Darboux 848, SO 772,
SYEAR RS, 2010 4EJ5, Yuen 145 46) i 2 BIAR LSS T Wi it Camassa—Holm REEHIH
431t Degasperis—Procesi V7Kl REEHT B LURBR. AN, FIHPLI T EME T Bt CH R
Gunks e 40

u(t,z) = c(t)x +b(t), pt,x) = ci1(t)x? + ca(t)z + c3(t).

BT FRM SR, ASCEEA A B R, 455 HanEARHELIE TR GDGH2

R S HAE) e B AR 2548, R SR 4

2 FEFEREIEH
ASHIRETE THE) B X Hirit Dullin-Gottwald-Holm RSEHY H AR SRR

{ Ut — Utgg + kluuz - U(2uzua:x + qumm) — YUgzz — k4pp:r7
pt + kaupz + kspuy, = 0,
HoAr ky, ko Je ks SRARRBIHEEL by = £1
IR 2.1 XEE a(s) & Emden
{ g Simnals)

(2.1)

kila(s)|? ’ (2.2)
a(0) = ag #0, a(0) =a
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_ &k (k4 )2
) k\/ Bop s (Ba) | 23)
n = z/ak2/F1(s), k = (2ko + 2kz — k1) /k1, s = kat, Ho € a0 Jo ar HIEREREC 1EBL, BRI

ky >0, HUAT 458
(1) % 0< k<10, B0 < (2o +2ks — k1)/k1 < L.
(la) #F & < 0, MIFEARRETE] S, lim,_ - a(s) = 0 KL,
(1b) # € > 0, ag > 0, WFEABRESH S, hms—»S a(s) = 0 J{orY HALY
ar < —\/26ad k(1 k) = —/€ah ™ /(h — ky — k),
TN a(s) ERAFAE, WL im0 a(s) = 4o0;
(lc) # € >0, ap < 0, WAEAPRETE S, lim,_s- a(s) = 0 L7 HALYS
ar 2 \/2€ao'F [k (1 — k) = \/Elao|'=F / (k1 — ka — ks),
B a(s) 2JRAFAE, WL lims 4o a(s) = —oo.
(2) 24 k> 1B, B (2ka + 2ks — k1)/k1 > 1.
(2a) # &€ > 0, MIFEAFRETE S, limg . o0 a(s) = 400 JEAL;
(2b) # £ <0, ap > 0, MFEAPRESE] S, lim,_,g- a(s) = 0 B4 HALY
ar < /26l [y (1~ k) =~ (ks — by — ),
N a(s) 2JFFELE, W im0 a(s) = +o0;
(2¢) # £ <0, ap < 0, MFAEAFRESE] S, lim,_, - a(s) = 0 B4 HALY
ar > \/2EJao['F /ki (1 — k) = \/Elao['=F/ (k1 — k2 — k),
N a(s) 2RFEFE, W limg_ 4o a(s) = —oo.
SR 2.2 HZMHTTRE

A%, H.

pt + kaups + kapu, =0, (2.4)

FEAEI T IE A f) ()\t)
n
p(t,r) = my u(t,r) = o) x,

JEREH f(n) >0 € O, Heft g = w/a/ M (M), a(At) > 0 € CF, A HIEREHAEL

WEBA HIE KRR (2.5) AN (24) 15

pt + k?“pz + k3puz

o (I whon) a0 (IGaAog) Fmhon) 0 (an)
- 8t< aFa/ > (A) ) k2 a(At)x%< aFa/ > (A) > Rs = T ) %(mnx)

) fly) kewa(h)

8aks/NTI(N) — aks/A(At) alk2/MFT ()
a1 ) ) A
a(N) @R aF A RN () a(A)
B (2.5) A (2.1) # DGH Jifg,

ug + kruug + kappz

L (a) a2 () a(At)\ [ a(\t) f)  fn) 1
= AT <a()\t) az()\t)) +h (a()\t)) (a()\t) 3:) ha aks/M(\t) aks/A(\t) ak2/ A (At)’

+ g
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M4 X =k B, EXAMER

ikat) Fm)f(n) k ¢ :
u kit)x + Ky a(Zkstk2)/k1 (1) - a(2k3+k2)4/k1(k1t) (HU + f(n)f(n)) .

A BREL a(s), s = kit 3 Emden 2 (2.2). FH, EXMbHR 0, hitnf5
i) _a(kit)
p(t,x) = u(t,z) =

akalkr (kyt) alkyt)”
ARG ) M43 i DGH R4
U, SR s T R R AT A Ry SR A o3 T R AR [ A

S

k1

# &/ks <0,
{ /%’ + f(n)f(n) =0, (2.6)
f(0) = —a<0;
47 £/ky > 0,
{ S F) ) =0, -
f(0)=a>0.

M T (2.6), (2.7) WfE
2
f(n) = 5—4\/—%772 - (%a) .

RIS RO T HEB AL a(s), &, ao, a1 MUEBUE, HiKE Emden 2. £2 K, TR FEITE
JE T MR

FIE 2.1 M98  EFEAIERI AP, FEBL, R k> 1 ((2ka +2ks — k1) /K1 > 1, k1 > 0)
FITETE, 24 0 < k < 1 B, IEBHZEM.

F—% HILIEW (2a).

(1) 24 ¢ >0, Sign(a(s)) = 1 B, a(s) N EMEE, HAEWIGHZ] a(s) > 0. #£ Emden Jfi
(2.2) WihFEIRTTRLA a(s) JERUY, AIfRREIRSFIE T 2

Et

L. Cal7k(is) 1 €al
IO i E< 5(611)“%)- (2.8)
M4k ag > 0,6 >0, k> 1 0% E >0, U
L. o €al=k(s)
la(s))" =B~ o1 2 (2.9)
E 1
a(s) > {71:1(1@5 1)E] o > 0, (2.10)
B a(s) TFE T 5.

(1.1) 24 ay >0, a(s) FBPHBHG, WL s — +oo B, a(s) — +o0;
(1.2) 24 ay <0, FEAELA TR RIMEIE:
(1.2a) a(s) JCH BN, J5 R,
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MILRAHIE, BAFEARINE o > 0, 15 a(e) > 0 WAL 24 s > o, a(s) > 0, lif2
s — +oo i, a(s) — +oo.

(1.2b) a(s) —E H .

WA a(s) A THF, WL s — +oo I, a(s) — 0, X

s-/ds-/ da
_ 2¢al7k(s)

k1(k—1)

HIFR AR BT A, AU T s — 4oo B, SE:ZCTE R, BIMI R 2100 &

a(s) a(s) | a(s)
/ a : aﬂ
ag 0 \ &

Qjinf Qinf Qinf

(1.1) s °(12a) ° (1.2b)

E 1 5B (1) FEE a(s) ZLERE
(2) % £ >0, Sign(a(s)) = —1 B, a(s) % FMEEE, EAEVIRZA a(s) <
R4S (2.10) AT

BIERHL a(s) B ER, HERK — (€/ki(k — )E)Y SV GRS a1 > 0 fl a1 < 0 FFpHS
BAETIHE, IEES (1) 250
g5 EAIR45IL (2a).
T HIKIEMR (2b).
(3) 24 ¢ <0, Sign(a(s)) =1 B}, a(s) HTMEE, HAERIGHEHZ] a(s) > 0
TRARRERESFHE TR (2.8), AI4rK E > 0 I E < 0 BRI,
(3.1) E > 0, A RERSFIE T (2.8) Al7%

26al=k(s) . . 28al~k(s)
T B | )

1

02 gy =

Bk € <0,k>1, E>0 8% apr < 0.
(3.1a) a(s) < —\/26al=*(s) /(1 — k) < 0.
a(s) BB BT a0 >0, a(s) <0, M a(s) —ESTEABREIE S J55 s HifHZE.
(8.1b) a(s) > \/26al~*(s) /ka (1 — k) > 0.
a(s) HLYHILHE. HHTIHI BB ATHL, 24 s — 400 B, 2 a(s) — 400,
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(32) B <0, &P (2.8) 7%

1-k
- 351?1 —(I:)) sdls) <
HRE €<0,k>1 K E <0, AJHl apme > 0.
H (2.9) % 0 < als) < [5pt=) TR a(s) A B, RSN 0, 1 a(s) 25 s B
Z5 ENTRE5E (2D).
(4) 24 € <0, Sign(a(s)) = —1 B}, a(s) N EMEE, HAEVIIGEEZ] a(s) < 0.
£ Emden 7712 (2.2) A, 4 b(t) = —al(t), ap < 0, AJF5

{ B@)—M:o, k1 >0,

26al=k(s)
ki(1—k)’

k1|b(s)|®
b(0) = by > 0, b(0) = by.

7 0
B} 1 -1F
5t 1 -2t
4t 3
3r 4
2 5
1 -6}
o5 4 & & 0 0 2z 4 6 8 10

B2 % E=—1, k=1 & k=3 RHGEMZE  E3 4 =1, ki=1 & k =5 RIHAEML

10

0 2 4 6 T
B4 %=1, k=1 % k =2 BB
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3 #°8) GDGH2 RGHEIA &

)X FisrE DGH REARVMFE V = ud, + 20,, BA u(t,z) = c(t)x R R A
THTE T A B X
u(t, z) = c(t)x + b(t), (3.1)

HA c(t) = alkit)/a(kat).
EIE 3.1 )Y GDGH2 R4 (2 1) PR T —TRRE o At

2 f dS“rk_z . d(klt)
P (t 33 = max { o u(t) T [b(t)—Hﬁb(t) a(k;lt)] T
k1 f )
ha a(2k2+2k3)/k1(k1t)x 70}7 (3.2)
(I(klt)
u(t, x) (klt)m +b(t),

ot H(t) = 2kse(t), G(t) = 230(0)[b(t) + kab(B)e(®)], u(t) = efd FOD; a(t),b(t) 51 LELT
o

& ¢
a2 a(kit) = a@kaF2ks k) [y (o 1)
& a(kit) d
52 0(0) + (k1 + ka2 + 2ks) Ek‘it; 708 + k1 (ky + k2) (2k2+2kf)/k1(klt)b(t) 53)
+(krko + 2k ks — kf)(ﬂglzg b(t) =0,
0]+ 25 0.0 = 22000 b0 + ko) 55 .
HoAr &k, ko, ks B kg MR REL
JEBA ESEIERE (3.2) ST BB o B, (2.1) bR
ut + kruug + kappz =0,
¥ (3.2) A EEIT w(t, z) AT B9 GDGH2 77, if%
[e(t)2 + b(t)] + K1 [c(t)z + b(t)]e(t) + 7433 2=,
. ki O
24 5P P2 = —[b(t) + k1b(t)c(t)] — [e(t) + ki (t)]x.
FHEXPRT = BY
k4 825—— xs—c' 2 xss
/ ds = ~[b(e) + b(0)e(0)] | ds—[6(0) + lac?(0)] [ s,
B2 (0) — p2(0,0)) = ~1bi1) + kab)e(ne — LTIz
LT o
Pt 2) = p2(8,0) — 2[b(t) + kab(t)e(t)]w — LD EFEO] o (3.4)

k}4 k4
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B u RNELEN TR, A
pt + kale(t)z + b(t)] ps + k3pc(t) = 0,

SATHHFRRL p. ) b
L) TN oy ety =0 (3.5)

Zifr (3.4) M1 (3.5), IR = BUTERUE IR ST

SN Zlelt)e + 6O + kapel)

- %{QWW)] - k%%[b(t) + kab(t)e(®)]z — %Wﬁ}

et + b(t)]{ = o) + Rb(Be(t)] — 1 [e(0) + klcQ(t)]x}

4

. ¢ 62
+@4@{f@ﬁ%——%&%+hmdex—Lﬂl%§_ﬁﬂﬁ}
(t,

L SHIBIRES
P00+ 2hac(0)7(1,0) = Z20(0)b(1) + hab(2)e(0)] =0,
d

—[b(t) + kib(t)e()] + (k2 + 2k3)c(t)[b(t) + kab(t)e(t)] + kab(t)[e(t) + kac? ()] =0, (3.7)

&Et

E[ é(t) + k()] 4 2(ko + k3)e(t)[é(t) + k¢ (t)] = 0.

TSN (3.7) B=AITRETILR. (3.7) hfi— 7 BT RS i F ARt
S0 + (L0 H() = Gl0),
p2(0,0) = o?
Horbt H (1) = 2kse(t), Glt) = 250(0)[b(0) + hab()e(0)].
RO ST B R
fo s)ds+k
u(t) ’

P (t,0) =

Hft (1) = o 1O e,

$)G(s)ds + k ; a(ki Lalkt)
pz(t,x) fo (e )) L ];4 b(t) + k1b(t) agilg - %agzliix .
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HWR, (3.7) s A RAL R A
D(t)+k1 b(t)c(t)+k1b(t)e(t)+(ka+2ks) c(t)b(t)+(ka+2ks ) k1b(t)c® (t)+hab(t)E(t)+k1 kab(t)c* (1)
=b(t)+ (k1 + k2 + 2163)5( t)e(t) + (k1 + k2)b(t)é(t) + (2k1ka + 2k1ks)b(t)c2(t)

a(kit) ; (’flt)
alkad) MO

~— =

= b(t)+(k1+ko+2ks) (o1 ko +2k k3 — k%)b(t)a

b( )tk (k1Ko

a(k:t) FEFER, T o(t) FF7EHA TR
EP% ATrrERAL RN

e ey g |20 0

A a(k) a(kat) (k)
=@ (’% k:lt)) (2kikz + 2hoks) T D)
alkat)alkst)

(k1t) i(kyt)a(ket)
a(k:lt) ! CLQ(]{th)

a?(k1t)

2k1ks + 2k 1 k
+ (2k1k2 + 2k1k3) 2 (k)
i(kit)a(kqt)
b (s by + 2y by — g2y L)AL
( 1 2+ 13 — 1) a2(k1t)

TEAEAXPUAIFERLA o (kit), A

kra(kit)a (kit) + (2ke + 2ks — ky)a(kit)d(kit) =
G EIEE:
S

a(2k2+2k‘37k‘1)/k‘1 (klt) 9

i(kit) = (3.9)

e, ¥ (3.9) AN _EXBPATUER 2.
2, AIEHE)T BT X Dullin-Gottwald-Holm £ 47 A — ek i i

5 _ Jo s)ds+k 2 T, a(kit)] K ¢
pe(t,x) = I?ax){ o/ M(t) T [b(t)+k1b(t)a(k1t)]$k—4 a(Zka+2ks) k1 (|1 t) 2, 0}’
a(kit
u(t,z) = a(k;lt)x + b(t),
.

TR, 24 ky = 3,ko = ks = ka = 1 B, FJLUIEE] GDGH2 REEH)—TRAG i ff:

) : a(3t 3
a(3t

Ba=a =b =1,a =0KE=—% <0, GDGH2 REATERROME: 24 o = ao = by = 1,
a1 =0 K& & = § >0, GDGH2 REAFAERJHfiR.

(3.10)
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5 1.5
4
1.
3.
2
0.5¢
1.
0 - - . - 0 - . . - :
-4 -2 0 2 4 6 -25 -2 -1.5 -1 -0.5 0 0.5
K5 po(z) =v1—2z+ z? Kl 6 po(z) = max{/1— 2z — 22,0}

4 #7789 GDGH2 REHILENF

AT FHIEL i T HA drift 2500 1
a(t)

u(t,z) = ﬁ(x +d(t)) + b(t), (4.1)

I S [ e 2 S S S

—~
~—

oA b(t) A d(t) BT TE], AT E A
HIE, FINATT YR EA

=

p(ta ‘T) = p(f, E)v u(t,x) = ’U,(Z, E), t= kit, T= k—2I
fE)°i GDGH2 RE¢ (2.1) ARG A T FIHERX
k3 k1ky
et k—;uui T T " (4.2)
pr +upz + k—zpuf =0.
B (4.1) fRN (4.2) HELEETTRE, It
Py + upz + ];—zpuf = pp+ [%(E-ﬁ-d(f)) +0(8)| pz + Z—z%p =
HIRFIEZR
dt _ dz _ dpi
L SBE+d®) +00)  —iEs
MfFERT AR R
T [TED g4 M) g )
(- [ [S8aw + 2t @ )~ “3)
H o eCh
R (1] W%, £ d(f) RS A b(T) = d(D), W (4.3) A1k
T — d(f) k3
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IR AT R IE X

f 5—%@
p(t,x) = a((f)‘Z(BZkQ)’
Hrp fecCt.
FIE 41 HH GDGH2 K5 (2.1), AWk
plt.o) = L,
olD) ) (4.5)

u(t,z) = @(z —d(t)) +d(t)

ot f(n) = £/~ Fabnfka + o, = (T — d@®)/a(®)’, no, € RHAEZHEL HBER of) WL

Emden RS0
(a(t)fr/k2)" = e,

d(t) Wi

HA ag, a1 Ml ¢ AEREHLL
IEEH AGIEW] (4.5) WAL (2.1) LR THIER] (4.5) W2k GDGH Jrif. ¥
u(t,x), p(t,z) fUN (4.2) 89 DGH J52, B A5

H)) 4l (% ~a@y+d) ) + 5557 ()
)% *
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