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bu+ cu’+ dul= 0 s .
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Backlund (1~ 5] s
Mathemat ica s Lol
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2,72 ﬁf @2 3_ e
X(k“+ a) s + 0P+ ¥+ d¥ =0

(3)

"P(E_,) = Asinhw + Azcoshw + A¢

(Cil_gz sinhw ,
Ao, A1, A2, .
(4a) (4b) (3) , Mahema ica
2
10
N(E+ a) j_.gz+ be+ ¢+ d€ = N(E+ a)(24 1sinh’ 9+

24 ssinh*w coshw + Asinhw )+ b(Ajsinhw + Ajcoshw + Ao) + c(AT+
A%)sinhzw + 2cA 1A 2sinhw coshw + 2cA0A 1sinhw + 2cA0A 2coshw +
c(A5+ A3)+ d(Ai+ 341A3)sinh®w + d(A3+ 3A1A,)sinh*w coshw +

d(340AT+ 34 A3)sinh’w + d(A3+ 3A3A2)coshw +
6dA oA 1A 2sinhw coshw + d (34143+ 3484 1) sinhw+ d (Ado+ 24 143+ 34043) = Or

sinbhwcoshw(i= 0,1,7= 0,1,23) ,
Aob+ Aje+ Alc+ Add + 3A0A3d = 0,
Asb+ 24 A 2c + 3A5A2d+ A3d = 0,
Arb+ 2404 1+ 3A0A1d+ 3A1A3d + Ai(a+ k) N= 0,
241A2¢+ 6A0A1A2d = 0,
Afc+ Asc+ 3A0Aid + 3A0A3d = 0,
34T42d + Add+ 2(a+ K )A2N = 0,
Ald+ 3A1A3d+ 241 (a+ k) N= 0

Ay, Ao, Az, Mk (5a) ~ (5g)
2
éLda 12:_ 17
= = — £ :+L = 'f‘L 1
Ay 0, Ao 3d Ar 30 A _3c1,

2 ¢ Z0, d>

1
A]Zi__,
Jd
3 ¢=0, bd<
- b
:i_ -
Az p

b
_+/—
Av=E |

5 ¢*-3bd > 0,

0, a+ k>0 b= =,
_ <

3d’
0, b(a+ k*)> 0,

d
Ao = A= 0, A==

d(a+ k%) < 0,

(3)

(4a)

(4b)

(5a)
(5b)
(5c)
(5d)
(5e)
(5f)
(5g)
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2 2
__ < _ o+ c—3bd: A= + 2(3db—- ¢7),
Ado=-3p Mi=E TRp = A N3diar 1)

((ii_%: sinhw ( ),
sinhw = — csch§ (6)
coshw = — coth§ (7)
(4a).(6).(7) 1~ 5
[)c¢#0, b= 2¢? iP=-1
2 9d7 2
ui(x, t) = i;—dcoth[i'%i(x— k + co)]—
2
)¢ 20, d>0 a+ k>0, b:éid,

_ 4+ 1 _ _ .,
uz(x t) = —J—CS(‘h|: m( kt + CO)] 3d,
Me=0 bd< 0, blat k) > 0,

us(x,t) = fd_bcoth[i bkz(x - k+ CO)] ;

V) e= 0 bd> 0, bla+ k) > 0,

b
us(x, t) = iJ;_csch[i N k)(x ki + co)i| ;

V) ¢*=3bd> 0, d(a+ k)< 0,

¢>— 3bd c
us(x, t) = = T(csch§+ coth§) — 34
3db—
(i) d—ué_ coshw* sinhw = = coth§ coshw = esc§
2
¢ 20, b(k+ a)> 0, b= 2
9d

ue(x,1) = = chsc[i‘%

VI ¢ Z0. b:2L2 b< O
$ 9d7 $

wi(x, t) = & J—_bcoth[i J%(x_ kit + Co)}— SLd’.

W) c= 0, db> 0, bla+ k)< 0,

ug(x,t) = iJ;icoth[i ;Z(a )(x ki + co)i| ;

X)e= 0, b>0 d(a+ k)> 0,

uo(x, t) = = mcsc[i’ ’a +bdk2(x— kt + co)] .

b (x — kt+ co)}—
a
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11

)

11

(1)

m Ny V) i N Duffing "M+ bu+ du’= 0

ui(x, t) = + J;Lcsch ’k_zb(— B+ co), b< 0, d< 0
_ + —_b + L
u(x,t) = =* p coth| & Zkz(— kt+ ¢c)|, 6> 0, d<0,
+ [ + [2b
us(x,t) =~ 7 (csch&+ cothg), &= * 2 (- kt+ co), b> 0,

ud(x, t) = = J;Lcot[+ # J—_b(— kt + co)] b< 0, d< 0
us(x, t) = = J_bcsc[ J_(i( kt + co)] bd > 0

vy V) IX Sin_Gordon 258 00 et w— % }

ui(x ==x sC i—x ke C] &
1(x,t) »/_6&0}1[ m( +co)|, 1- k> 0,

uz(x, l) = iJ_6COth|:i ’2(k2+)(x_ kt + CO)]’ kz_ 1> 0,

us(x, t) = d(csch€+ coth), &= _JL - kt+ co), - 1> 0,

us(x, t) = iﬁcse[i‘ ’1_1 — kt+ co)i|

V) V) VI 1X) ¢t A et u- = 0

wi(x, 1) = Ficsch l_l—kz(x— k4 co), 1- k> 0,

uxx,t) = icoth|:'|_‘ ’(2k2+1)i| (x= K+ co)y, K= 1> 0,

ui(x,t) = Ti(esch&+ cothf), &= % ’]ﬁ(x— K+ co), k- 1> 0,
, 1) =t t[i /+ - ] k- 1> 0,

us(x, t) co 2(k2— 1)(95 kt + co)

us(x,t) = iﬁcsc[i‘ ;11—192(96_ kt + co)i| . 1- k%> 0

vy V) W) IX) Klein_Gordon 3589 = wt mPu+ nu’= 0

| m | | m|

wi(x,t) = T csch >
n N1- k

| m | [+—I m | ] >
1) = th| T (x = kt+ co)|, <0 k'-1>0,
usx(x,t) J_—nco Z(kz— D n
us(x, t) = nﬂi(csch€+ cothg),

(x= k+ co), 1- K> 0,

&= m(x - kt+ c0), k- 1>0, i=-1

S|
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us(x,t) = lF'cot[+ﬁ(x kt + CO)} n> 0 k- 1< 0,
us(x,t) = /21 mi csc[

[(x= kit co)] - K< 0

]
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New Explicit and Exact Travelling Wave Solutions for a
Class of Nonlinear Evolution Equations

XIA Tie cheng, ZHANG Hong qing, YAN Zhen_ya

( Department of Mathematics, Dalian University of
Technology , Dalian 116024, PR China)

Abstract: With the help of Mathematica, many travelling wave solutions for a dass of nonlinear eve-
lution equations u, + awx + bu+ cu’+ du’= 0are obtained by using hyperbola function method and
Wuelimation method, which include new travelling wave solutions, periodicl solutions and kink soliton
solutions. Some equations such as Duffing equation, sin Gordon equation, ¢*and Klein Gordon equa-
tion are particular cases of the evolution equations. The method can also be applied to other nonlinear
equations.

Key words: equation; periodic solution; solitary wave solution



