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Abstract

This paper studies the initial boundary value problem of the generalized BBM-Burgers equation,
and proves the asymptotic stability of the solution of the generalized BBM-Burgers equation with
respect to the diffusion wave by using the method of energy estimation. To the equation:
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BBM-Burgers equation exists as a whole and converges to the nonlinear diffusion wave

, in this paper, we will prove that the solution of the generalized

U(X/ v1+ t) as time t approaches infinity when the wave intensity ¢ = |u+ - u_| and initial value

Uy(X) are appropriately small.
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ALFEE T LR X BBM-Burgers J5 £
{ut +F(U), = Uy + Uy,

u(x,t)L:0 =U, (x),u(0,t)=u_. @)
H, (x,t)eR, xR, f(u)2—M7GH MR, & FRtililRmEH 60, W u>0 NFEHRE.
BEAh, BABBL U, (x) FEILFE x=0, Xx=+0 Ef:
u(0,0)=u_,u(+%,0)=u,,u, #u._. (1.2)

—HEELARH, RUNARER . §IKIE . ATIR SIS AT IR IR0 A ) R DA B AR R PR KR (RS T
AR EME A S B AT 7 1A AR LR MRS 500k, | X BBM-Burgers J7 72 5 - /& Benjamin, Bona 1 Mahony
[, B RIEREAKEI R KAV HFEu, +uu, +u, =0 F—ANEkAs, Befs o o Hh i vk g
S, R DU A RS, DRI T2 28 ) ARG R A 3R LA SRR X, X BBM-Burgers 7
i

U+ f(U) = Uy + Uy (1.3)

R AEEVERI KIS AT A E BT Z MR T, Tang Y [2]%F 70 IRT- i R0 35 4k #f 2 25AIE B T
Burgers J7 FEAEIEIAE ] T B0 78 10— 3% 4% ; Yang Xiaojia [3]% AWFFT T burgers J5 B2 () J2 B 5L
AIRZ B, R B At 77 R AR e AT T 0, S il i (e SE A0 T pTde 7 R 1 HE
e S TR,

B AT E[4]-[11], R L 0 T 1% i R TR

XKL N CAWEFT T Burgers J7 A2 B4R 1] BR[12]

u + f(u), =u,,xeR",t>0,
u(x,t)|x:O =u_,t>0, (1.4)

w(r0)., = (x|

u,x=0,
u,, X — oo

»

k

DOI: 10.12677/pm.2024.144131 241 gL

%


https://doi.org/10.12677/pm.2024.144131
http://creativecommons.org/licenses/by/4.0/

KRR

Horb £ (u) AR b L

KGR, ARHFLIS]UEN]™ L BBM-Burgers 77 FEER R u_ <u, T, WRIERHEESE £/ (u, ) IFFS
ANE, K T AL, JF BAERA T AR BN, B T eI ETTIRES s BRE, X
(L4 FE T 5 — OA 4R S BBM-Burgers J5 F2 IATAAE 08, & L -RERy2AE B Hsmih 72 iR
AL R E M. XT BBM-Burgers J7 2 LA, 13038 1T 228 SCHR[15]-[20]

FERTABFR AL, AT L BBM-Burgers 77 R dE 4 M B i O Fa g ik, W5
I X BBM-Burgers J7 2 i & A #uft 3 0712

0 -0, =0 (1.5)

T RAE SR, IRATANE X7 FE 2 B M — Y B AL, BRI BB AR AR SRR B T X
BBM- Burgers 75 FEBIWTIAARE 1) AR KB 8] B R AR 2R MR AR 1. FRATT AR B0 B il 2 L — k3
g=u-0, WEMFER 6 =|u, —u_| U/

: /E'J: (L) RIS 3 (1.5) 1) E AR ABLAzE -

E AT HIE)
p(xt)=u(xt)-T(xt),
(1.6)
{ o (X) = (X) - T (%,0), 4(0,t) =0
M H1(1.1) (1.5) L.6)F BB ITHE A
{¢1 _¢XX + f (U+¢)x _(¢+H)xxt = O’ (17)
¢o(x):0
I U R A ST E B
SEHE 1 T B(L6) I AP AL AR 55 /NI BRI & FIRIME @, = || H. & Wi
||u0(x)—U(x,0)||H2(R+)+|u —U|<S<e, WIHLAEFBQG)EIEME M u(x,t), HifL
u(xt)-T(xt)eC([0,0),H*(R,)) " L*([0,0),H*(R,)). (1.8)
WA
2 (4.0,)( (0.8) ()] dt<C(@,+5). (1.9)
w5
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1
v(x)|de)p A< p<to, |V =esssuup|v(x)-
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Da
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5|3 2.2 (Sobolev A% )4 TALE %L f (x) e H'(R), A

1 1
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P q
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1) R 3.1 (JREBAEAENE) S IEAIAG I [0 A t 3R sh T 12
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¢ (x)=0.
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2
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1
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Jol it =—[( [ go(g, )
=—[ 00y dt+ [ [ o axc (4.1.6)
=JL; dupt
oIy gttt = [ 6,d (g )= [ gl e [ [ et (4.1.7)
BT EA
I;I(:w@(éxtdxdt:; g2 =%j0+°°¢f|dx—%jg°°¢fo|dx. (4.1.8)
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F¥(4.1.4) (4.1.5) (4.1.9) RN 2 (4.1.3)h - B v] 15
SI o L[] domat [ o o
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oy A A, BTG 5 R (4.1.10) A U AT A T
[L7 Tpdedt = [ [ gd (1, )t = [ g, ["dt— [ [ g1, it
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[ f(o+0), goxdt=[ [ [ (p+T)— £ ()], gdxdt+], [ F (), goxat. (4.1.12)
JIES)
fol, T (g+u)- 1 ()], gebct
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=Ll () emant= [ [ >< 1, )
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(4.1.14)
<CS+C(5+¢) H ¢dxdt+05” #Pdxdt.
j [7 1 (w), poxdt = j [ ¢dxdt<ca+caj [ gdxdt. (4.1.15)
4 (4.1.13)F1(4.1.15)fR N\ F1)(4.1.12) 1143
” (¢+1), ¢dxdt <C5+C(5+¢) H ¢dxdt+c,sjj p2dxdt. (4.1.16)
R (4.1.10)F1(4.2.16) RN\ 2(4.1.20) 15
—f #dx +” gdxdt += j ¢de+” "(¢+U)T,pdxdt w11
<C(lgli+8)+C(5+2)[, [, (4 + et
o a7, Hi2uEwE, Bl
H "(4+0T)0G, ¢dxdt>cH #dxdt. (4.1.18)
#(4.1.18)fCNF(4.1.17) 7 I H A& ay 75
[ g [ gk [ [ (92 + 07 ) dxdt <C (@ +6). (4.1.19)
RIS 3 4.1 4FEE
FIE 4.2 FERBARERMERT, X TR/ IIIERS, A
I+l + [ (I + eI )t < (s + 6):
W FEBREN R (LO)PIAT xR, FLEPRIARI TR 45, 7E[0,t]x[0,+00) LA,
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1o 1 (4.2.2)
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Joly —# it == [ (g, )
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=30 o
S e A
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(4.2.5)
:%_[Jw¢><20dx+%_[gw¢xx0 J._[+w¢x U+¢ dth I_[ ¢x xxxthdt'
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j_[ ¢>< xxxthdt _[¢x xxt|+wdt Itj+m¢xxaxxtd)(dt
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=—[ g T (@+9) | dt+] [ g T (T+),dxdt 42.7)
= [ 7 o (T+ ) axdt— [ [, £ (), dxdt+ [ [, f(T),dxat
= [ ot (T+9) (4, +T )dxdt— [ [, £(T udxdt+jj @, F'(T)T,dxdlt
=1 -1+,
T X (4.2. 7)9’3%Iﬁi&ﬁi+ﬁ
I, - J'J‘M@Xf (T +¢)(¢, +1, )dxdt - _[J%qﬁxxf (o), dxdt 428)
_ f [ f'(T+9)gdxdt + j [ 4t (T+9)u,dxdt - j [ g1 (0)mdxdt,
28 e T U BL R 3 AR 03 7T #4.(4.2.8) 5 ik
=] [ (&) g, axdt+ [ [ u+¢)¢¢ dxdt
F =ﬁf”(§)¢¢qu0 de— [ [7(£7(£)gm,), gaxdt+ [ [ F(T+4),g,0xdt
t m (4.2.9)
=—H "(£)gu, +f"(§)¢xﬁx+f (§)¢uxx)¢xdxdt
——fj f(U+¢ ¢dedt——J'.[ "(T +¢)U,4,dxdt.
H——jj (U +¢)upoxdt #2)55X(4.25) /38, N
I~ sc5+c5j‘j*°°¢2dxdt+c5+c5j‘j*°°¢2dxdt. (4.2.10)
ly=— [ ¢ (W) T dxdt <CS+Cs [ gL lxclt. (4.2.11)
#(4.2.6) (4.2.10)~(4.2.11) A F(4.2.5) 1 I HAEH W] 15
1+002 1+002 tp+o 5 +oo"
EIO ¢de+§j0 grax+ |, ¢xxdxdt+—j [t ) U, 4, dxdt w212
<Cs+Co[ [ gidx+Ca], [ paxdt +c5joj0 #2dxdt.
BT 2f 70, Hf 2w, Frid
—” f"(U+g)q, ¢dxdt>c” $2dxdt. (4.2.13)
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jo jo B, b, Oxdt — jo jo b B Xt + jo jo Bo T (T+9), dxdt— jo jo By (p+1)  dxdt =0. (4.3.1)
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o] bl =] [t [ [ R dxdt = [ [ g2, et (4.3.3)
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1w 1ot 5
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= [0 [T (@ +0)(T, +6,) (O + B )+ 1 (T4 ) (T + ) ot

= [0 [ 1@+ 9)(@ +6)T + 17 (T+6)dh+ (T +9) (T + i) J it
—j rw (T +¢) U g2dxdt

(4.3.10)

Ag [ [ 17 (T+ 9)T gLt BE@IBZA, T (4310065 Ky

I :_J'tJ-+w|:f" (T+9) (T +6,) Ty + T(T+) 8,8, |6,0xdlt
[0 Bt (T4 9) (T + ) Ot (4.3.11)
sca+caj0jo (47 +47 + 42 + 42, )dxdt.

#(4.3.6) (4.3.10) LA K (4.3.11)fC A\ 51)(4.3.5) ] 15
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