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Abstract

The order of the BBM equation with variable coefficients is reduced by an simple
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approach and trigonometric periodic solutions for the equation are investigated by

using auxiliary equations.
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1. 5]

BBM /5 #£/2 i Benjamin, Bona flMahony [1]#&H K1), AUl ~EA:

Ut + AUy — Dlgys + k(uﬂ)z =0, (1.1)

%7 R FH R R K IR AE K IR R IE B ES.

AATERIBBMAT R 5] TIRZ ¥ FH MR [2-8]. R ZAF M7 LA B 5 H ok e dE 2
sy 77 #E. BlanBacklund AE# 7% (9], JESS J7% [10], iAAAE #7775 [11], Hirota’s XM
Jiik 12], EAES M [13], XU IE VIR B [14] [15], 1ESZ-AR5% 073 [16], Eh 1 RG0S
% (17) (18], HHBNOTREITIE [19)5%.

TSR, HTBBMAREM Z N [20-24], V20505 A8 AR REIBBM 7 F2 4R A1 B R,
JH AR
(@, t) = v (3, 1), (1.2)
AT R2 075, Ly S8 N[25] 3/45 7 F AR T X BBM 72 B U AT I AR
ug + aug + b(u"), + k(u")ee =0, n#0,1. (1.3)
TX e fig e A — A R I IR AU R
R S E T AT P R S 25| PSSR, FF SO — AR R B ST BBM. 7 R

up 4+ a(t)ug + b(t)(u™)y + k() (W) gzt =0, m,n # 0,1, (1.4)
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Hrha(t)b(t)k(t) # 0. FEXRCES, FATABFBBM 77 12 1 = #1 B HUH B8 A
2. 4N TES
N TG =R B I, AT
u(z,t) = 1 + c22(€), € =p(t)x + q(t), (2.1)
RANBTTIE(LA) T %, Kz = evay + a2z + a32?, € = £1, ay, ao, a3, c1 Feo REEHH, p(t)
Hq(t) Eﬂi’ﬂ@iﬁ kA = a2 — 4a;as, *)tAﬁFmiEﬁ$% [12]s Has < 0 HA > 0, A

ﬁz(&) = 2a3 Sln(\/ _a3§) 2a3 (f) = 2a3 COS(\/ _0'35) 2a3

b, K(2.1) RABITTRE(L4)H %, Hikes () MAREVa + axz + az2%(s,i =0,1,2,- )
HETE, BAVRSTIE KT, cor ar, ag, as, p(t) FMg(t) MAREOTHE. @ RAIXLEETFE, T
PPN EAFRIAN. REHRATHREIRIFBBM 77 12 1 = A bR 805 W1

3. {kEERXBBMGiE
EX—TH, FATE N B AR R F BRI R A K, A XA AL & BBM T
MRL. Hm = n, AT IR HAS
u =P, (3.1)

XEHp =%, o€ Z Ma#0, JFE(1.4) 7TRMCAITT MRS E
(i) #ra > 2, HFE(1.4) REEA N

v + a(t)vy + b(t)nv* v, + k(t)n(np — 1) (np — 2)v* 2v,02

+2k(t)n(np — 1)v*  wve + k(t)n(np — 1)v* 00, + k() nv* g, = 0. (32)
(ii) #Ha <2, HHE(1.4) BB A
02, + a(t)r2 v, + b(t)nv2v, + k(t)n(np — 1) (np — 2)v,02 33)
F2k(E)n(np — 1) wvgves + EE)N(np — 1)0010,e + k(£)102 050 = 0.
MER2. Mim #n H2=L = 282 50, R
u= 1" (3.4)

Hrha, Be 7, a #£0, B4 2 Flp= 225 = T, TR (LBSELEN
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v + a(t)vy + b(t)mv®v, + k(t)n(np — 1)(np — 2)vPv,0?
+2k(t)n(np — D)o v, + k()n(np — 1)oP o, + k(o .., = 0.

JERR: FIFH (3. 1) AR, FoAT bz 5 3k1

o1

Ut = poP= vy,
=1

Uy = PUP™ g,

(™), = mpv™P~ty,,

(u™)zzr = np(np — 1)(np — 2)Unpisvt%2;

+2np(np — 1) v~ 20,0, + np(np — )™ 20,0, + npo™ 1ug,,.

W (3.6) RABITFE(L.4)F, 132

pvP "oy + a(t)pvP~ o, + b(t)mpv™P o, + k(t)np(np — 1)(np — 2)v™"P3u02
+2k(t)np(np — D™~ 20,0, + k(t)np(np — 1™ 20,04, + k() npv™ v, = 0.

i (3.7) I [ 3fe Lho®, X FEREA

V¥ [prP oy + a(t)pvP o, + b(E)mpu™P 1o, + k(t)np(np — 1)(np — 2)v™"P3v,02
+2k(t)np(np — D™ 20,0, + k(t)np(np — 1™ 20,04, + k() npv™ v, = 0,

B

pvotP= Ly, + a(t)pustPlu, + b(t)mpus TPy, + k(t)np(np — 1) (np — 2)v* TP 30,02

x

+2k(t)np(np - 1)vs+np72vzvxt + k(t)np(np - ]-)USJrnpizthxx + k(t)npvstnpilvxxt = 07

HsRAERHEY. HARABAWTHIXRR:

s+p—1=2A,
s+mp—1=B,
s+np—3=C,

HrpA, B MIC #sw#. Bl (3.10), $ief

B-A C—A+2

P m—1  n-—1

TR, BATE RS Dm = n Flm £ nRIEBIYERT L F12,
Case (1) m =n, BB =C+2, J7FE(3.9) 8 LAAE N

(3.5)

(3.6)

(3.7)

(3.9)

(3.10)

(3.11)
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pviu, + a(t)pvto, + b(t)mpvBu, + k(t)np(np — 1)(np — 2)vB~2v0?

(3.12)
+2k(t)np(np — 1) v v, + k(t)np(np — Dol o0, + k(#)npvPuy.: = 0.
FHUB—2> A, FFE(312)W A AR N
vy + a(t)pv, + b(t)mpvP~Av, + k(t)np(np — 1)(np — 2)vB 420,02 (3.13)
+2k(t)np(np — )P~ A" Yo v, + k() np(np — DoB= 4" v, + k() npvB =40, = 0. '
RNTFEBRANIT R, BB — A= a. REHHE(3.13) Befb AT HE(3.2).
HUB -2 < A, J7FE(3.12) Bl LA R
pvA= B2y, + a(t)pvA=B 20, + b(t)mpv?v, + k(t)np(np — 1) (np — 2)v,02 (3.14)
+2k(t)np(np — 1)vv,ve + k(t)np(np — 1)vvwe, + k(#)npr v, = 0. '
IRIGTTHE(3.14) BeBAL B A FE(3.3) T2BA T TER 1 F 1 BIE .
Case (2) £ 4m #n, JTFE(3.9)8 7 LA N
v + a(t)pv, + b(t)mpvB=4u, + k(t)np(np — 1) (np — 2)v°4v,02 (3.15)

+2k(t)np(np — D)o’ u,v, + k(E)np(np — Do~ A v, + k() npr©—4+20,,, = 0.

itB—A=a fIC - A=3, TATEHETTHE3.15). BNk, FRATGERME4 BHiEH.
1 Bm=n Ha=1, Lv A [25|RFAAHeu = vt KA 05F2 (1.4) 11— Lok B ik
B oK, ATV 4B 7 FE2 55 R R (1.4) 1) = Ff1 2R 500 1

4. = AR B ERR 7
LAV =2, WITTFE(3.2)7 AN

v + a(t)v, + nb(t)v?v, +

n(n + 1)k(t) (QUtvg

1 + 200,V + vvtvm) +nk(t)v?vee = 0. (4.1)
n_

n—1

W D)RANBTRE D) P L, ke 2 (§)Var +azz + as2?(s = 0,1,4 = 0,1,2)1 R
HON%E. BAIRBFEIR T e, p(t) and q(t) FAREOTRE. RFZ ARBTG5 7

Cy = 72232017
/ _ n—1 b(t)
q(t) = igz\/in%@ sk V1 (4.2)
_ b(t) (n—1)
() =F\ ko v
p(t) =0,
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HAN, = /2na(t)a + (n + 1)b(t)(a3 — 4a1a3)¢2, azaze; # 0, ay, ag, ag Moy #IESTH K. Hsk
L,&M%Eﬁml¥ SO L R B (1) = 0. AURRATBAEE TR (1L4) =
R K0 R A -

(i) #as <0, A >0 FUD <0, TAVFENLT = #58 KH 115%

k(t)

o= [ (e R -]
ot B
““““:Y?f CQ££2 b%x—wwwmﬂ"i
S, JAHIS = 15 = 3101 Mafin = —m+2 Alp = 5. PUETE(.5)
A LMLy

V3, + a(t)vv, + b(t)ymute, + G- m)((S 2”1))(4 31 J: (£) vyv

+2Wk(t)vv$vm + wk( V004, + K(t )( — M)V*Vyr = 0.

m—1

(4.7)

BHRERO)RAT A7) FIH 5227 (€)Var + azz + az22(s = 0,1,i = 0,1,2,3,4) NREET
FRANTIARBIRINZ Eas, co, p(t) Mq(t) KRBT IR LERBOTHE, AT LS 2]

as = %7
Co = %7
_ 2(m—1) —mb(t)a
p(t) = e (m72)a(t)k1(t)’ (4.8)
p'(t)=0,
q'(t) = —p(t)a(t).

Hrbajaze, #0, a1, ay Moy HRIHEL EILIRA TSRS — DT 5048 KR Ui

1

m—1

U14i(x, t) = [(jlep(t)(wa(t))} ‘
2
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