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Abstract
This paper mainly studies as follows: This paper studies the attenuation estimation of the diffu-

SCEF|F: XERE. 13 BBM-Burgers Jy FEHIAME M) 1 FERAGTED]. BEIG K, 2024, 14(5): 351-356.
DOI: 10.12677/pm.2024.145192


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2024.145192
https://doi.org/10.12677/pm.2024.145192
https://www.hanspub.org/

R i%

sion wave of the generalized BBM-Burgers equation. The solution of the generalized BBM-Burgers
equation, which has been proved to be about the asymptotic stability of the diffusion wave, is used
to estimate the attenuation of the solution. In this paper, it is proved that the decay rate of the so-

1
lution of the generalized BBM-Burgers equation is (1+t)_5 under the L2 norm. Immediate pair
u + f (u)x =U, +U,,
u(x,t)|t=0 = U, (x),u(0,t)=u_

d = |u+ - u_| and the initial value u, (X) are appropriately small, the decay velocity of the per-

equation: in this paper, we will prove that if the wave intensity

1
turbation equation of the generalized BBM-Burgers equation is (1 + t)_i .
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1. 8l
AILHRET LRI L BBM-Burgers 77 %

u, + f (u)X =u,+u

ik

u(x,t)L:D =Uy(x),u(0,t)=u_.

Hr, (xt)eR, xR, f(u) B—NARDCHERINRE, 6§ FROHRBE 520, W8 u>0 NFEEREL.
BEAh, A B Uy (X) FEL T x =0, x=+0 EA:
u(0,0)=u_,u(+e0,0)=u,,u, #u_. (1.2)

BBM 77 #£ & Benjamin 25 A [L17EXAASN 1 30 74, B Korteweg de Vries J7 RS BT o
H 1940 4 Burgers /7 FEHRH LR, X428 Burgers S FEA T AW TR AR, HRAM[2]5 NUEH T
Z 473 A BBM-Burgers J5 #2142 R RAEEWIAa 4R, I FLRFH Be A5 THATI 3o fR i 70, 13 Bk
Mg AN TE, TEIA T RO S S e SO R AR R[] AWEAL T A o B B0 Burgers 77 R
EVMEE T LP 500 R RSS20 Th; 53 #e[4]5 ATHiefE =5 (a) Fh ™ 3 KDV-Burgers J5 T2 11K
SRR ISR, I AR U -flit S T s S B R L -flit; 25T Burgers J7FR03ENK
fili T DA B L ARASE R S 9 Ak 1 (40 A S HIE 72 1l SR 523 TT 23 SCHR[5]-[20] -

7t BBM-Burgers ﬁ%%ﬁ@ﬁﬁ%%ﬁﬁﬁ@%ﬁﬁi, AL FEAEHT X BBM-Burgers J5 FEAE £ MR B
RN (1+t) 2, W& L BBM-Burgers 75 F2h &4 #uk G712

0 -0,=0 (1.3)

X TR IR, BATRGEZ RN B E— B E AR, T X BBM-Burgers J5 B2 (AT R 1]
FRAE R I ) L AR LR e R 1, AR O I E L — A B g=u-T , EER 5 =|u, —u_| &

(1.1
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g/ NETE AL T, (L) S USSR (1.5) 19 B ARMUE AR SOR A RE R A T RIE I Eh 7 R A T2 At T

BRL s S R Pl 75 72
¢(x,t):u(x,t)—_ﬁ(x,t) W
¢ (X)=U, (x)-T(x,0), ¢(0,t)=0
WH1(1.1) (1.3) (La)13 2R T RE A
b P+ T (T+g) —(¢+0), =0 w5
¢ (x)=0.

T U AR ST E L
FEBE 1. XTI RE(L7) BULAT 12 R NSO SR & FIVIIE @, =|g |0 H.o 2
lus (x)—U(x,O)"HZ(R ) +Hu, —u|<s<e, WHAMEMBAFAEE—Fu(xt), Hifk

u(x,t)-T(x,t)eC([0,00),H* (R.)) " L*([0,0), H*(R,)). (1.6)
it SR U (x,t) (I REIREFE Ny

(Lt a';((u—U),(u—U)x)(t)“eré L+t

k=0

3 ((u-1),(u-1), () dr <C(@, +5). @7)

2. WA
5122 2.1 (Sobolev A&EH)X TAER L f (x)e HY(R), A

S
[ <cltfe] o2 (21.)

512 2.2(Young A" ER)Fl<p, gq<+o , iv%/%%Jr%:l, A

a® b
ab<T+?(a,b>O). (222

Felth, 4 p=q=2K, ALK Cauchy A5E,

LR QcR.

FEARSCH, WFFREAME, LP=L"(R,)(1< p<o) FRIEH ) Lebesgue 7 [H], FHIuHnl e LA
1

£ =(J, |11 )" 22 p<oe, | . esssup|t (x)]. (223)
+ xeR"
H' #oRIEH (1] Sobolev =[], HIuHh
|
e =2
k=0

R, 21=00F, 2|, = =, EALFEURBHEL T, BATKHXER, HIEAS, JFHX
HeRE C FO(1) Fom— R AL
3. XEH 1 BIERA

ATUEMIERE 1, Jeesn R Bol, FRRE R SR I0 A T ATk 2 2 1.

2
o, (x)) .dx (2.2.4)
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A 3.1 LR ETERER L (4HE T, 256678 g(x.t) e X (x,T) i REQL7) KR, TUFRAIE th f T

Jegn s
sup 22:(1+t)k

dg(t), <Ce
0<t<T k=0 L

bt C JTERAL, & AT VI B 3R 10— A 750/ EHE AL AR UL 126 % B2, 2411 Sobolev
AR < (110 )2 (10, ]l )2 FreA @RI R B L Sk, MUBRATRT LA F 0 SR it

3.1)

> () o () O + 2T ok (o) ) e < 4 o). 32)
SIE 3.2: EARBBEBREHIEIL T, MTRAPILERSs, A
[ @rt)(o% + g7 )ax [ [T (1) gPdxd o+ [ [ (1+) pdxd T <C (@, + ). (3.2.1)

e 7EHR 77 (L5) P I e B (14 t) g 7T 72
(1+t) g, —(1+t) dg, +(1+t)pf (T+9) —(1+t)g(¢+T)  =0. (3.2.2)
FE[0,t]x[0,+00) L-%(3.2.2)REAT 7> A 45
[ @+t paaxde [ [ (1+t)ggoaxdr+ [} [ (1+1)gf (T+4) dxdz

[ 1+ t)g(p+ ), dxdz =0. (323
X (3.2.3) 75 3z F 7 AR 7 BEAT 5
A N T TN A 324
[ [ (@) g axdr =] (1+t)gg, [ “dr+ [ [ (1+1) pldndz .
=[] (@+t)g2dxdr,
[ 7 (@+t)pf (T+9),dxdr
_H*“’ 1+t)g[ f(T+¢)- ]dxdw” 1+t)gf (U),dxdr (3.2.6)
=A+B.
XFF(3.2.6) B Al R XL F T <E<U+9)WH
A=[ [ (@+t)g[41'(£)] dxdz -
=[] (@ t)ge t(E)dxdr+ [ 7 (1+1)g2£7(£)dxd
B= ” (1+t)pf'(T)Tdxdr. (3.2.8)
#(3.2.7)5(3.2.8)f1RA2(3.2.6) ] 13
[ @+t)gf (T+¢) dxdr = [~ (L+t)dg, f'(£)dxde 029)

[ @) £ (&) dxdr+ [ (L+) g (T)Tdxd

[ 7 a+tp(p+T) dxdr = [ [ (1+t)ggixdr+ [ [ (1+1) gl dxd 7. (3.2.10)
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ot 2(3.2.20) 45 1) 45 — T3 43 30 R 4
LI?(lH)wmdxdr=J‘(1+t>¢¢x[ -
‘f I t) g dxdz (3.2.11)

3(3.2.10) 45 (M ) &5 — T ik 43 A4 v 45

J.(;J.(:— (l+t)¢UxxthdT J.(1+t)¢ xt|g
:_fojo 1+t @uxthdT-

dr—[ [ (1+t)gp,0xdz

dx+ I_[ #7dxdz.

“dr- II (1+t)4T,dxdr
(3.2.12)

$#(3.2.11) 5(3.2.12) A\ 2(3.2.10) F 1] 13

H (1+t)g(¢+1T) dxdr:—%j;”(ut)@z|gdx+%j;jo*”¢;2dxdr—j;j;”(ut)@axtdxdr. (3.2.13)

#(3.2.4)~(3.2.5)(3.2.9) LA F(3.2.13)f- N F(3.2.3) ] 75 3]

%J:w(“t)(ﬁzﬂdx+%.fo+m(l+t)¢f ;dx+J't.[+m(1+t)¢fdxdT+”+w(1+t)¢2 £7(£)dxde
2L =[] (L), (e[} [ (1+1)g (1) dxdr 214
Ll dede [ () g,

xF2(3.2.14) 45 I ) 2% Ttz ] g Rt AT Al i

gﬁf;wqﬁdedeC(@oM). (3.2.15)
[ 7 (@+t)gg, 17(£)dxdr <C[ [ (1+t)pPdxdr +Ce [ [ gldxdr
Cpre (3.2.16)
<Co[ [ (1+t)gdxdr +C (D, +5),
H (1+t)gf'(T)T, dxdr<c:5+cajj (1+t)#dxdz, (3.2.17)
gﬁ [, #dxdr <C(@ +9), (3.2.18)
[ [ (1+t)gT,dxdr <C5+Co, [ (1+t)gZdxdr. (3.2.19)

#(3.2.15)~(3.2.19) R\ 2(3.2.14) h B H [ 43
[ @ty [T (1 t) gl [ [ (1) gldxd e+ [ [ (14 1) gdxd e <C(®y +5).  (3.2.20)

R 5 1 3 3.2 FHIE
SRABURT A5 2 5 s B B il

[T @) (42 + g2 oot [ 7 (1) (4 + 42 )dxdz <C (@, +5). (3.2.21)
NN g(x,t)=u(x,t)-T(x,t), FrAFATE
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> (140 o (u-).(u-0), ) 1) +§E(l+t)k+l 3 ((u-1),(u-1),)(x)

M B 1 (ER e, BER T S BBM-Burgers 7 FEYIA( BN L2 SER A (L11) 2 -

2
der <C(D,+6). (3222
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