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1 Introduction

In this work, we investigate the Cauchy problem for the nonlinear model
Ut = U+ Oof () = 2y + Utk — 2N 4 Bu s, M

where A > 0, 8 > 0, f(u) is a polynomial with order #, N and m are nonnegative integers.

When f(u) = 2ku + %uz, A =0, 8 =0,Eq. (1) is the standard Camassa-Holm equation [1-3].

N+ Bu"y,, can be regarded as a weakly dissipative term

In fact, the nonlinear term —Au
for the Camassa-Holm model (see [4, 5]). Here we coin (1) a weakly dissipative Camassa-
Holm equation.

To link with previous works, we review several works on global weak solutions for the
Camassa-Holm and Degasperis-Procesi equations. The existence and uniqueness results
for global weak solutions of the standard Camassa-Holm equation have been proved by
Constantin and Escher [6], Constantin and Molinet [7] and Danchin [8, 9] under the sign
condition imposing on the initial value. Xin and Zhang [10] established the global exis-
tence of a weak solution for the Camassa-Holm equation in the energy space H'(R) with-
out imposing the sign conditions on the initial value, and the uniqueness of the weak solu-
tion was obtained under certain conditions on the solution [11]. Under the sign condition
for the initial value, Yin and Lai [12] proved the existence and uniqueness results of a
global weak solution for a nonlinear shallow water equation, which includes the famous
Camassa-Holm and Degasperis-Procesi equations as special cases. Lai and Wu [13] ob-
tained the existence of a local weak solution for Eq. (1) in the lower-order Sobolev space
H(R)withl1 <s < % For other meaningful methods to handle the problems relating to dy-
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namic properties of the Camassa-Holm equation and other partial differential equations,
the reader is referred to [14—19]. Coclite et al. [20] used the analysis presented in [10, 11]
and investigated global weak solutions for a generalized hyperelastic-rod wave equation
(ora generalized Camassa-Holm equation), namely, A = 0, 8 = 0 in Eq. (1). The existence of
a strongly continuous semigroup of global weak solutions for the generalized hyperelastic-
rod equation with any initial value in the space H!(R) was established in [20]. Up to now,
the existence result of the global weak solution for the weakly dissipative Camassa-Holm
equation (1) has not been found in the literature. This constitutes the motivation of this
work.

The objective of this work is to study the existence of global weak solutions for the Eq. (1)
in the space C([0,00) x R) N L>®([0, 00); H*(R)) under the assumption u,(x) € H*(R). The
key elements in our analysis include some new a priori one-sided upper bound and space-
time higher-norm estimates on the first-order derivatives of the solution. Also, the limit
of viscous approximations for the equation is used to establish the existence of the global
weak solution. Here we should mention that the approaches used in this work come from
Xin and Zhang [10] and Coclite et al. [20].

The rest of this paper is as follows. The main result is given in Section 2. In Section 3, we
present a viscous problem of Eq. (1) and give a corresponding well-posedness result. An
upper bound, a higher integrability estimate and some basic compactness properties for
the viscous approximations are also established in Section 3. Strong compactness of the
derivative of the viscous approximations is obtained in Section 4, where the main result
for the existence of Eq. (1) is proved.

2 Main result
Consider the Cauchy problem for Eq. (1)

Us — Uy + Onf (1) = Ul + Ulhyy — At*N*Y + B u,,,

(2)
u(0,x) = uo(x),
which is equivalent to
U + Ulhy + % =0,
32 = A28, [f(w) + 3 (2 — u®) = B ] + A2 [W®N* + 2mBu 2], (3)
u(0,x) = uo(x),
where the operator A2 =1- % For a fixed 1 < py < 00, one has
- L[ e
Ag(x) = 2 e *Vg(y)dy forg(x) e LF°(R),1 < pg < 00.
R
In fact, as proved in [13], problem (2) satisfies the following conservation law:
t t
/(u2 +ul)dx + 2k/ / N2 dxdt + 28(2m + l)f / u?"u? dx dt
R o Jr o Jr
= /(u% + ug,) dx. (4)
R

Now we introduce the definition of a weak solution to Cauchy problem (2) or (3).
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Definition1 A continuous function u : [0,00) X R — R is said to be a global weak solution
to Cauchy problem (3) if
(i) u € C([0,00) x R) N L®([0,00); H'(R));
(i) Nu(t @) < ol r)s
(iii) u = u(t, x) satisfies (3) in the sense of distributions and takes on the initial value

pointwise.
The main result of this paper is stated as follows.

Theorem 1 Assume ug(x) € H'(R). Then Cauchy problem (2) or (3) has a global weak
solution u(t,x) in the sense of Definition 1. Furthermore, the weak solution satisfies the
following properties.

(a) There exists a positive constant ¢y depending on ||ug ||z and the coefficients of
Eq. (1) such that the following one-sided L* norm estimate on the first-order spatial
derivative holds:

oult, x) 4

™ ; +co, for(t,x) €[0,00) X R. (5)

(b) Let 0 <y <1, T >0 and a,b € R, a < b. Then there exists a positive constant ¢; de-
pending only on ||z 1), V5 T» a, b and the coefficients of Eq. (1) such that the following
space higher integrability estimate holds:

VA

3 Viscous approximations
Defining

2+y
8u(t x) dx < .. ©)

P(x) = (7)

and setting the mollifier ¢, (x) = 8‘%‘¢(8‘%‘x) with 0 < ¢ < i and u. o = P, * Uy, we know
that u. o € C* for any uy € H*, s > 0 (see Lai and Wu [13]). In fact, choosing the mollifier

properly, we have
le0ll ey < lttolliey and  ueo — 1o in H'(R). (8)

The existence of a weak solution to Cauchy problem (3) will be established by proving

the compactness of a sequence of smooth functions {,}..¢ solving the following viscous

pl’Oblem:
u 314; BP; 8214;
£ u e — ¢ 23
dP ou dbt
9le 28 [f(us) ( & )2 ﬂ 2m g ]

+AAT 2(”8)2N+1 + 2WlﬁA Z[Mgm 1(6»15 )2]
uE(O,x) = us,()(x)'
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Now we start our analysis by establishing the following well-posedness result for prob-
lem (9).

Lemma 3.1 Provided that uy € H'(R), for any o > 3, there exists a unique solution u, €
C([0,00); H? (R)) to Cauchy problem (9). Moreover, for any t > 0, it holds that

2 ¢ )
/(u? + (88145) )dx +/ /(2)\u§N+2 + 2/3(2;/;1 + l)ugm<%) )dxdt
R x 0 Jr .
ou 8214 2
+2s/ /(( F> ( ax;) )(S,x)dxdsz ””5,0”?{1(13), 10)

or

2

) N u
TN i

t a . 2
+ / / <2Au2N+2 +2802m + l)ug”’(l) ) dxdt = ||ug,0||i,1(R). (11)
0o JR ox

Proof For any o > 3 and uy € H'(R), we have u, o € C([0, 00); H? (R)). From Theorem 2.3

in [21], we conclude that problem (9) has a unique solution u, € C([0, 00); H’ (R)) for an

arbitrary o > 3.
We know that the first equation in system (9) is equivalent to the form

du, 3%u, Bf(ug _ 28u5 9%u, i 3%u, B AquH . ﬁuﬁ’” 9%u,
ot 8tx2 0x ox 0x? ax3 i 0x2
%y,  0tu,
_ e 12
8( ox?  oxt ) (12)

from which we derive that

1 : 2%
5% R(u§+(au))dx+A/;uN+ldx+ﬂ2m+1)/R (2;:) dx
2 2
+8/ 0ty 0 tte dx =0, (13)
R\ \ 0x 0x2

which completes the proof. O

From Lemma 3.1 and (8), we have
ll2te lzoor) < Nttellpiqry < Nttesolliiry < ot |l g1 sy (14)

Differentiating the first equation of problem (9) with respect to x and writing % = (., We
obtain

aq aq %g. 1
3; + Ug : - —613 + ﬂ(us)zmqs

ox -f ox? " 2
1 1
:f(us) - —143 —A? [f(us) - 5(”? _q2) - :B(us)zmqs
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+ )L(M?Nﬂ)x + 2m,38x[(u£)2m_lq§]j|
~Qu(6%). s)

Lemma3.2 LetO<y <1, T>0anda,b €R,a<b. Then there exists a positive constant c;
depending only on |uo|l;n(r), v» T, a, b and the coefficients of Eq. (1), but independent of ¢,
such that the space higher integrability estimate holds

A

where u, = u.(t, x) is the unique solution of problem (9).

9 L, 2+y
AAUL N (16)
ox

The proof is similar to that of Proposition 3.2 presented in Xin and Zhang [10] (also see
Codlite et al. [20]). Here we omit it.

Lemma 3.3 There exists a positive constant C depending only on ||uo || 1zy and the coeffi-
cients of Eq. (1) such that

” Qs(tr ) ”LOO(R) = C’ ” Qs(t’ ) ”LI(R) =< C: H Qs(t: ) HLZ(R) = C; (17)
” aPa(tr ) <C ” 8P£(t, ) <C H aps(t: ) <C (18)
0x L®(R) -7 ox LL(R) =7 0x L2(R) -7

where u, = u.(t, x) is the unique solution of system (9).

Due to strong similarities with the proof of Lemma 5.1 presented in Coclite et al. [20],
we do not prove Lemma 3.3 here.

Lemma 3.4 Assume that u, = u,(t,x) is the unique solution of (9). For an arbitrary T > 0,
there exists a positive constant C depending only on ||ug|| 1) and the coefficients of Eq. (1)
such that the following one-sided L> norm estimate on the first-order spatial derivative
holds:

M < % +C for(t,x) €[0,00) x R. (19)

ax

Proof From (15) and Lemma 3.3, we know that there exists a positive constant C depend-
ing only on ||uo |1z and the coefficients of Eq. (1) such that [|Q.(£,)||z=®) < C. There-
fore,

ba. , o

1
oy Tt 5‘13 + Bue)™qe = Qu(t,x) < C. (20)

Let f = f(¢) be the solution of

df 1 2 x\2m _ —
oty +B(u)"f=C, t>0,  f(0)=

3ngy()

0x ’ 1)

L®(R)

where u is the value of u,(£,x) when sup, . g (£,%) = f(£). From the comparison principle
for parabolic equations, we get

qe(6,%) < f(2). (22)

Page 5 of 12
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Using (14) and —B(u*)?"f < p%f? + ﬁﬁz(u*)‘””, we derive that

ﬂ_ 12 *) 2m 12 22 Lz x4
dt_C_Zf - B(u") ffC—2 + p%f +4p2 (u*)

1
<C- Zf2 +C, (23)

where || ﬁﬂz(u*)‘m” <Cand p = 1. Setting M, = C + Cj, we obtain

a 1,

— + —f" < M,. 24

P 4f =My (24)
Letting F(¢) = % + 24/Mj, we have % + in(t) - M, = @ > 0. From the comparison
principle for ordinary differential equations, we get f(¢) < F(¢) for all ¢ > 0. Therefore, by

this and (22), the estimate (19) is proved. O

Lemma 3.5 For ug € H*(R), there exists a sequence {&j}jen tending to zero and a function
u € L°°([0, 00); HY(R)) N HY([0, T] x R) such that, for each T > 0, it holds that

Ue, = U iN Hl([O, T] x R), foreach T >0, (25)
U —> U in L%([0,00) x R), (26)

where u, = u(t,x) is the unique solution of (9).

Lemma3.6 Thereexists a sequence {g;}jen tendingto zero and a function Q € L*°([0, 00) x
R) such that for each 1< p < 00,
Q;; = Q strongly in Lf, ([0,00) x R). (27)
The proofs of Lemmas 3.5 and 3.6 are similar to those of Lemmas 5.2 and 5.3 in [20].
Here we omit their proofs.
Throughout this paper, we use overbars to denote weak limits (the space in which these

weak limits are taken is L| ([0,00) x R) with1<r < %).

loc

Lemma 3.7 There exists a sequence {gj}jen tending to zero and two functions q €
I? ([0,00) x R), ? e LT ([0,00) x R) such that

loc loc

gy, —~q inlf ([0,00)xR), g, —~q nL%([0,00;L*(R)), (28)

loc

([0,00) x R), (29)

@ =~ inLi
foreachl<p<3andl<r< % Moreover,
4> (t,x) < g*(t,x) for almost every (t,x) € [0,00) x R (30)

and

Bl
8_14 =g in the sense of distributions on [0,00) X R. (31)
x
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Proof (28) and (29) are a direct consequence of Lemmas 3.1 and 3.2. Inequality (30) is valid
because of the weak convergence in (29). Finally, (31) is a consequence of the definition
of g., Lemma 3.5 and (28). a

In the following, for notational convenience, we replace the sequence {u}jen; {¢e; }jen
and {Q;}jen by {#e}es0, {ge}es0 and {Qe )0, respectively.
Using (28), we conclude that for any convex function n € C'(R) with ' being bounded

and Lipschitz continuous on R and for any 1 < p < 3, we get

n(ge) = nlq) in L ([0,00) x R), (32)
n(ge) =~ nlg) in LE.([0,00); L*(R)). (33)

Multiplying Eq. (15) by n’(q.) yields

d d 9? ENEIAS
5771 + a(ugn(qs)) — e 5(@:) + e (qs)( o )

=qen(qe) - %n’(qg)qﬁ — Bue)qen'(ge) + Qe (&, %) (qe). (34)

Lemma 3.8 For any convex n € C'(R) with 1’ being bounded and Lipschitz continuous
on R, it holds that

M) D 1o
# + 2 (un(@) =an(@) - ' @q* - pu™"qn' (@) + Qe x)n' (@) (35)

in the sense of distributions on [0,00) X R. Here qn(q) and n'(q)q* denote the weak limits
of g:n(q:) and q*n'(q.) in L} .([0,00) x R),1<r< %, respectively.

Proof In (34), by the convexity of 1, (14), Lemmas 3.5, 3.6 and 3.7, taking limit for ¢ — 0

gives rise to the desired result. O

Remark 3.9 From (28) and (29), we know that

A=q:+4- =0 +3- ¢ =@q@)+@)  2=q)+@q)? (36)

almost everywhere in [0,00) x R, where &, := &, [0,4+00)(£), &- := &y (_00,01(§) for € € R. From
Lemma 3.4 and (28), we have

qe(t,x), qt,x) < —+C fort>0,x€R, (37)

where C is a constant depending only on |||l ;1(z) and the coefficients of Eq. (1).
Lemma 3.10 In the sense of distributions on [0,00) X R, it holds that

dg 0 1 2
ar T oW = 54"~ Buq + Qt,x). (38)


http://www.boundaryvalueproblems.com/content/2013/1/26

Lai et al. Boundary Value Problems 2013, 2013:26 Page 8 of 12
http://www.boundaryvalueproblems.com/content/2013/1/26

Proof Using (15), Lemmas 3.5 and 3.6, (28), (29) and (31), the conclusion (38) holds by
taking limit for ¢ — 0 in (15). (I

The next lemma contains a generalized formulation of (38).

Lemma 3.11 For any n € CH(R) with n’ € L*(R), it holds that

0 d 1—

% + a—(un(q)) =qn(q) + (—q2 - qz)n/(q) - Bu*"qn'(q) + Q(t, x)n'(q) (39)
x 2

in the sense of distributions on [0,00) X R.

Proof Let {ws}s be a family of mollifiers defined on R. Denote g;(¢,x) := (q(¢, ) *x ws)(x),
where the x is the convolution with respect to x variable. Multiplying (38) by 1'(gs) yields

n(gs) _ " )%

or T,

/ 1 om 2 oq
=7'(gs) Eq *ws — Bu“"qs + Qt,x) xws — q *w5_”£*w5 (40)
and

i) . (@
—(un(gs)) = qn(gs) + un'(gs) (ﬁ) (41)
ox 0x

Using the boundedness of 7, n’ and letting § — 0 in the above two equations, we ob-
tain (39). a

4 Strong convergence of g,
Now, we will prove the strong convergence result, i.e.,

dutte > du  ase — 0in Lj ([0,00) x R), (42)

which is one of key statements to derive that u(¢,x) is a global weak solution required in
Theorem 1.

Lemma 4.1 Assume ug € H'(R). It holds that

_ P 2
lim / 7 (t,%) dx = lim / 2(t, %) dx = / <ﬂ> dx. (43)
t—0 Jp t—0 Jp R\ 0x

Lemma 4.2 Ifuy € H! (R), for each M > 0, it holds that

tiy [ (5069 - i a(e:0)) dx =, (@4)
—YVJRr
where
Lg2 i M,
(@)= 12 vl = (45)

Mls| - 3M>  ifIE] > M,

and (&) == nm(&) X10,+00)(€)s 131(8) := () X(—00,01(§), & €R.
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Lemma 4.3 Let M > 0. Then for each & € R,

nm(€) = 362 = 2(M — |£1)* X(coo-an(M,00) ()
My ()€ =& + (M — |&]) sign(§) X (—co,-annm,00) (&),
ny(€) = 3(E)? - (M- ‘E)ZX(M,oo)(E),

(46)
() (€) = &4 + (M = &) X 1,000 (),
Mpe(§) = 3(5-)% = 5(M + )* X(coo,-m) (€),
(p0)' () =& — (M + &) X(~c0,-a1) ()
The proofs of Lemmas 4.1, 4.2 and 4.3 can be found in [10] or [20].
Lemma 4.4 Assume uy € H'(R). Then for almost all t > 0,
L fvw_ 2 ' 7 (s.%)
: /R (@) - )t 0) dx < /0 /R Qs 0)[F(52) - . (5,)] dsd. (47)

Lemma 4.5 Foranyt >0, M >0 and uo € H'(R), it holds that

/R(”M(f]) - (@) (6, %) dx

Mt
= 7/ /”(M+q)X(—oo,—M>(q) dsdx
o Jr

M2 t
——/ /u(M+q) —o0,-M)( dsdx+M// nM -y q)]dsdx

// qJr 7 dsdx+//Q(tx (q) (n;/,)/(q))dsdx. (48)

We do not provide the proofs of Lemmas 4.4 and 4.5 since they are similar to those of
Lemmas 6.4 and 6.5 in Coclite et al. [20].

Lemma 4.6 Assume uy € H'(R). Then it has

’=q

almost everywhere in [0, 00) X (—00, 00). (49)

Proof Applying Lemmas 4.4 and 4.5 gives rise to
1 T2 2 — —
R E[(qu) —(q+) ] + [UM—WM] (t,x) dx

M2 t
= (/ / (M + q) X(=c0,-)(q) ds dix
2 \Jo Jr
M2 t

-5 / f (M + @) X(~o0,-M)(q) 4S dx)
o Jr
t . M t —

+M/ /[’7?\4 — My dsdax + 7/ /[(q+)2 - (q.)*] dsdx

0 JR 0 JR

. / / Q) (@ - .1+ [(1) @ — (n3y) @)]) ds d. (50)
0 R

Page 9 of 12
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From Lemma 3.6, we know that there exists a constant L > 0, depending only on ||z || ;1 (),
such that

”Q(t’x)HLOC([O,oo)xR) =L (51)

By Remark 3.9 and Lemma 4.3, one has

a. + (131) (@) = 4 = (M + @) X (oo,

7 + (1) (@) = 9 - M + Q) o020 (@)-

Thus, by the convexity of the map & — &, + (1) (€), we get

0<Ig:—q.1+[(n) @ - (n3) @]

= (M + q) X(~co,-m) — (M + @) X(~00,-21)(q)- (53)

Using (51) derives

Qs,%)([7 - g:1+ [(n3) @) - (n3) @)])
< —L((M + @) X(—o0-a)(@) = (M + @) X(—00-a1))- (54)

Since & — (M + &) X(-o0,-m) is concave, choosing M large enough, we have

2

> (M + @) X(oo-an)(q) — (M + Q)X(—oo,—M))

+ QG017 — 4.1 + [(13) @ — (n31) @)])

M2
< (% 1) @ @ - (M D) <0 65)
Then, from (50) and (55), we have
1 — o r—
0= 5[(Q+) -(q.+) ] + [UM - UM] (t,x)dx
R
t 11— __
<au [ [ (5[(%)2 (@] + [ - m])(m) dsd. (56)
o Jr
By using the Gronwall inequality, for each ¢ > 0, we have
1 — o r—
0= E[(Q+) -(q.+) ] + [UM_UM] (t,x)dx = 0.
R
By the Fatou lemma, Remark 3.9 and (30), letting M — 00, we obtain
05/(?—q2)(t,x)dx=0 fort>0, (57)
R

which completes the proof. d
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Proof of the main result Using (8), (10) and Lemma 3.5, we know that the conditions (i)
and (ii) in Definition 1 are satisfied. We have to verify (iii). Due to Lemma 4.2 and
Lemma 4.6, we have

q: > q inL} ([0,00) x R). (58)

From Lemma 3.5, (27) and (58), we know that u is a distributional solution to problem (3).
In addition, inequalities (5) and (6) are deduced from Lemmas 3.2 and 3.4. The proof of
Theorem 1 is completed. d

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
The article is a joint work of three authors who contributed equally to the final version of the paper. All authors read and
approved the final manuscript.

Author details
' Department of Mathematics, Southwestern University of Finance and Economics, Chengdu, 610074, China.
2Department of Mathematics and Statistics, Curtin University, Perth, WA 6845, Australia.

Acknowledgements

Thanks are given to referees whose comments and suggestions were very helpful for revising our paper. This work is
supported by both the Fundamental Research Funds for the Central Universities (JBK120504) and the Applied and Basic
Project of Sichuan Province (2012JY0020).

Received: 15 November 2012 Accepted: 27 January 2013 Published: 12 February 2013

References
1. Camassa, R, Holm, D: An integrable shallow water equation with peaked solitons. Phys. Rev. Lett. 71(11), 1661-1664
(1993)
2. Constantin, A, Lannes, D: The hydro-dynamical relevance of the Camassa-Holm and Degasperis-Procesi equations.
Arch. Ration. Mech. Anal. 193(2), 165-186 (2009)
3. Johnson, RS: The Camassa-Holm Korteweg-de Vries and related models for water waves. J. Fluid Mech. 455(1), 63-82
(2002)
4. Wu, SY, Yin, ZY: Global existence and blow-up phenomena for the weakly dissipative Camassa-Holm equation.
J. Differ. Equ. 246, 4309-4321 (2009)
5. Wu, SY, Yin, ZY: Blow-up, blow-up rate and decay of the solution of the weakly dissipative Camassa-Holm equation.
J. Math. Phys. 47(1), 1-12 (2006)
6. Constantin, A, Escher, J: Global weak solutions for a shallow water equation. Indiana Univ. Math. J. 47(11), 1527-1545
(1998)
7. Constantin, A, Molinet, L: Global weak solutions for a shallow water equation. Commun. Math. Phys. 211(1), 45-61
(2000)
8. Danchin, R: A few remarks on the Camassa-Holm equation. Differ. Integral Equ. 14, 953-988 (2001)
9. Danchin, R: A note on well-posedness for Camassa-Holm equation. J. Differ. Equ. 192, 429-444 (2003)
10. Xin, Z, Zhang, P: On the weak solutions to a shallow water equation. Commun. Pure Appl. Math. 53(11), 1411-1433
(2000)
11. Xin, Z, Zhang, P: On the uniqueness and large time behavior of the weak solutions to a shallow water equation.
Commun. Partial Differ. Equ. 27, 1815-1844 (2002)
12. Yin, Z, Lai, SY: Global existence of weak solutions for a shallow water equation. Comput. Math. Appl. 60, 2645-2652
(2010)
13. Lai, SY, Wu, YH: The local well-posedness and existence of weak solutions for a generalized Camassa-Holm equation.
J. Differ. Equ. 248, 2038-2063 (2010)
14. Lai, SY, Wu, HY: Local well-posedness and weak solutions for a weakly dissipative Camassa-Holm equation. Sci. China
Ser. A 40(9), 901-920 (2010) (in Chinese)
15. Zhang, S, Yin, ZY: Global weak solutions to DGH. Nonlinear Anal. 72, 1690-1700 (2010)
16. Zhou, Y: Blow-up of solutions to the DGH equation. J. Funct. Anal. 250(2), 227-248 (2007)
17. Tian, LX, Zhu, MY: Blow-up and local weak solution for a modified two-component Camassa-Holm equations. Bound.
Value Probl. 2012, Article ID 52 (2012)
18. Faramarz, T, Mohammad, S: Existence and blow up of solutions to a Petrovsky equation with memory and nonlinear
source. Bound. Value Probl. 2012, Article ID 50 (2012)
19. Zhang, Y, Liu, DM, Mu, CL, Zheng, P: Blow-up for an evolution p-Laplace system with nonlocal sources and inner
absorptions. Bound. Value Probl. 2011, Article ID 29 (2011)
20. Coclite, GM, Holden, H, Karlsen, KH: Global weak solutions to a generalized hyperelastic-rod wave equation. SIAM
J.Math. Anal. 37, 1044-1069 (2005)
21. Coclite, GM, Holden, H, Karlsen, KH: Well-posedness for a parabolic-elliptic system. Discrete Contin. Dyn. Syst. 13(6),
659-682 (2005)


http://www.boundaryvalueproblems.com/content/2013/1/26

Lai et al. Boundary Value Problems 2013, 2013:26 Page 12 of 12
http://www.boundaryvalueproblems.com/content/2013/1/26

doi:10.1186/1687-2770-2013-26

Cite this article as: Lai et al.: The existence of global weak solutions for a weakly dissipative Camassa-Holm equation
in H' (R). Boundary Value Problems 2013 2013:26.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://www.boundaryvalueproblems.com/content/2013/1/26

	The existence of global weak solutions for a weakly dissipative Camassa-Holm equation in H1(R)
	Abstract
	MSC
	Keywords

	Introduction
	Main result
	Viscous approximations
	Strong convergence of qepsilon
	Competing interests
	Authors' contributions
	Author details
	Acknowledgements
	References


