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Abstract

The objective of this paper is to investigate exact solutions for the generalized K(m,n)
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with variable coefficients. An extended approach is proposed for reducing the order
of the equations with higher order nonlinearity. New exact solutions are found by

symbolic computation.
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1. 5|5
T FL, Korteweg-de Vries (KdV) A 1%

U + autly, + biige, = 0, (1.1)

R ARG /NHOK B AE AR TR AR T K23 [1], Hha Mb RIEEAREF L.

AR, 1K (n, n) R R, — BS54 0 F R 25 R ECK AV A [2-6)].
AL TR AR
u(z,t) = vﬁ(x,t), (1.2)

B REEY, LA (7343 TN K (n, n) T REH Y2 BRI AR S5 04T R
w4+ a(t)ug + b(t)(u™)e + k() (™) pew =0, n #0,1. (1.3)
oK AR 41 = R K50 U8 AR AT 0L R
R, ZOCE (TR R, AT IR AT )T KAV TR
uy + a(t)ug + () (u™)s + k() (U )gee =0, m,n #0,1, (1.4)

Hra(t)b(t)k(t) # 0.

ZKE, BATAX T (1.4) M compactonfif B,  compactonfif (5 /& B A K LML P f#E ).
Compactonfif LA FESCHR [8—12]#) 28 Ft. (H2X T 2m # nitf 772 (1.4) ) compactonfif#id % A
T
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2. FiE(1.4)B41k
AT A compactonfii, FRATKEE T TR

u(z,t) = c1 + c22(8), & =p(t)x+q(t), (2.1)

RNE|(1L4)F, HA = eva) + azz +az22, € = +1, ay, as, az, ¢1 Hep BEHH, p(t) Haq(t)
RHEKE. 1EA = a3 — dajas, H2A FHBFESL [13]. Haz < 0 5A > 0, ATH=(E) =
%sin(\/—agﬁ) — ;ng 5z(¢) = %SZ cos(y/—az€) — 2“723
ML, Ym = n, FIFA#

u =P, (3.1)

Hep=-2 aecZ Ha#0, J7FE(1.4)BEW A BT T MM IE L.
(i) Wlka > 2, J7H5(1.4) REAR H Ak
0 80+ Dm0, + K(E)(p— 1) (1 — 20203 + 3K (1D — 10" g+ K0 0 = 0.
(3.2)
(ii) WRa < 2, TTFE(1.4) e H Rk
v? %, +a(t)v? v, +b(E)nv?v, +E(E)n(np — 1) (np — 2)v3 + 3k(t)n(np — 1)vv,ve, + k() nv v, = 0.
(3.3)
MR2. Hm #£n 2= = % £ 1, F| A

u =", (3.4)

Hrfa, B€Z, a#0,8# ~2and p= -2 = 22 5 (1.4)Bfb R

m—1

v; + a(t) vy +b(t)ymu*v, + k(t)n(np — 1) (np — 2)vv3 + 3k (t)n(np — D)o 0., + k(E)nv? v, = 0.
(3.5)

MEBRF2H9ERR FIHAZH(3.1), FATH

uy = pvP~ oy,
— p—1

(™), = mpv™P~ty,,

(un)1$$ = np(np - 1)(np - 2),Unp73,ug + 3np(np - 1)Unp72vxvrx + npvnpilvzzz'
1 (3.6) AR T (1.4), FA1AF 2]

poP~ oy + a(t)pvP~ o, + b(t)mpv™P o, + k(t)np(np — 1)(np — 2)v"P 303 3.7)
+3k(t)np(np — 1)v" 20,055 + k(E)npv™ wype = 0. '
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b Llos, ATH

v po? oy 4 a(O)poP s £ b(E)mpu™? o, + k(t)np(np — 1) (np — 2)v" " ] (3.8)
+3k(t)np(np — 1) 0" 20,05, + k(E)npv™ 1 g,,) = 0, :

ey

pos Pl 4 a(t)pus P o, 4 b(E)mpu TP, + k(t)np(np — 1) (np — 2)vs TP 303 (3.9)
+3k(t)np(np — V)v* TP 2y 0., + k(t)npvsTP~ 1y, .. = 0, '

Hepsfe—MEEHH. ik
s+p—1=A,
s+mp—1=B, (3.10)
s+np—3=0C,

KA, B MC RAEREFH. M(3.10)FATATLIAZ 2

_B-A C-A+2
T m-1 n—-1

p (3.11)

N, FATErm = n Fm £ nR 5 HIEH R 12,
Case (1) Him =n, i.e. B=C + 2, I HH(3.10) M(3.11), T7H(3.9) 7T LA

v, + a(t) v, + b(t)mvBu, + k(t)n(np — 1)(np — 2)vB~ 23 1)
+3k(t)n(np - 1)UB_11)$U$Q: + k?(t)nUBUg;a:w =0. ’

B -2> A, EXPimsto 4, JAEE

v+ a(t)v, + b(E)ymv? Ao, + k(t)n(np — 1)(np — 2)v 4203 (3.13)

+3k(t)n(np — )P~ A" o0, + k(#)nvP A, =

N T RN, FANEB - A = o. TR (3.13)BEIERTTIE(3.2). B —2 < A, B ImAELlo— B2
HAG 2]
vA=B 20, + a(t)vA =B 20, + b(t)muv, + k(t)n(np — 1) (np — 2)v3

(3.14)
+3k(t)n(np — 1)vv,ve, + k(E)N0%* V40, = 0.
BB R (3.14) BERE AL T 2 (3.3). T ARFRATHLTE B 1 14 5 1 1)3E B
Case (2) Mm # n, FIFH(3.10)5(3.11), J7FE(3.9)AE05 5 ik
v + a(t)vy + b(t)mvB =4, + k(t)n(np — 1)(np — 2)v° 403 (3.15)

+3k(t)n(np — 1o A v, + k(t)nvC =420, = 0.

itB — A= of1C — A = 3, A5 T HEF20E .
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3. 71£(1.4)89Compactonf#
3.1m=n
iba =2, 7F2(3.2) 3 %

2n(n+1)
(n—1)

3n(n+1)

1 E(t)vv,vep + nk(t)0? Ve = 0. (4.1)
n—

vy + a(t)v, + nb(t)v’v, + k(t)vd +
4%(2.1)&)\(4.1)i£/%§ﬁxszi(§)\/a1 +azz +az22(s = 0,1,4 = 0,1,2)5T0, TATL AT LTS HI K

Teo, p(t) Sqt)FIRET L. WL F K MathematicasR iX L7 72, AT H

Co = 72?;17
n— —b(t)
p(t) = =55 i (42)
p'(t) =0,
q(t) = ﬂFﬁ L;f,’fft)) (2na(t)a3 + (n + 1)b(t)(a3 — 4a1as)c}),

Hhasaze; #0, ar, az, a3 e RATE R 1E(4.2), TATER T2 b(t) M‘é)ﬁ TN AL
(i) Wiffas <0, A >0 HyS >0, ®fi 15

0
A |
et = le - (nin Z((?)x + \/_73q(t)>]
3.2m#n

Hm # n, JIFE(3.5) A LLE R
VUpVpp + V2 0pps | = 0.
(4.7)

¥ (2. 1)4J€A§U(4.7)54:it§iﬁ(mszi(f)\/al +asz +azz?(s = 0,1,i = 0,1,2,3)%F0 , FATAILL
RIGK T as, o, p(t) Flg(t)MAETFE. B Mathematica, FATAT LTS 2

m) <(3—2m)(4—3m) 3+9_6m

3 3 4 —
v2oy + a(t)v v, + mb(t)v v, + k(t)(2 (m — 172 Vet

/(t) _ —16 M3 Msa(t)a’ —mM3b(t)adct
IMZ Moad )

_ Msascy
2 = 4M2a1 ?

p(t) = 5, (4.8)

3Mya3
as = 8(3m7z)]\2/[12a1’

Q
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HA M, = 14m2 —41m+29, My = —116+251m—179m?4+-42m3, M3 = —164+374m—281m2+69m?,
M, = —2460+8726m—12305m>+8618m>—2997m*+414m°, M5 = /(m — 1)2m(3m — 4)M?b(t)a, 3,
M6 = \/(m— 2)3M4k(t)a§, a1020a3C1 7& 0. E(48)E'j, ﬁiﬂ]giﬁ%iig %\Zﬁ%—‘/]\ﬁi&o iﬂ:,—”/'_l/':
1), JATE:

(i) Has <0 5A >0, ARG 7 I7HE(1.4) Pl

[ A
ug(z,t) = |c1 + ¢ (62\{

[ A
ur(z,t) = |e1 + o (62\/>

4. &8
S ST P A T AN BRI IR T T UK (myn) SRR RS B, S b, kA
T A B )
u(e,t) =Y e (), €= plt)z +qlt)
1=0

Hrfe;(i=0,1,2,3, ) BEHEE FBERNGI NGB

2 = evay + a2z + a32? + as2® + as2?,
Hrfa,(i =1,2,3,4,5) B HH AT LSRR LK (m,n) J7 72 B =R R 0
e =|

BB T % BhIHE (17C1363).
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