EASH E1IM 19941 A 7/ - Vol. 48, No. 1, January, 1999
1000-3290/1999/48(01)/0001-05 ACTA PHYSICA SINICA ©1999 Chin. Phys. Soc.

—KEEMRUFTEFHENITREBE"
HRE RME EEE

(REETRFHEBEGIN, KiE  116024)
(1998 £ 4 A 13 HWHI;1998 £ 7 A 6 HF &% F)

&8 Mathematica B/, RA=AWEEM R LRWICE, REBT — KK ALTE
uyt augt but cu’ =0 M= AAT HAR, H R B AT SR SRR DL AR R BR IL B AR

aii%

1 3

EMZEERHVERRE, MARERARWZLEE S NEHH M IELMY, RS IEL
PR 2 18] B )R 90 B 25 BT FH JE B2 0 T8 XA S0 48 B R TR 6 T VA R R , T SR Ak 4
HHFREKPUR—HEEYHESZZNBEZTMANERE RS, BERNEFTRES HiE, R
4t , Hopf-Cole 75 #t, Miura % #t, Darboux 75 #: 1 Backlund #1145 42 FH F &
R AEEME TR, EREELETRME - KBAMBENES

314 B Mathematica #f4F, R = AR BRI MR TR T, AT —RELE
WAL 7712

wy + aug + bu+ cu® =0 (1)
(a, b, c AFBHOM=ZAATHM NTEAZTENRA TS ELN T RERBTHNKE
FAT B ## .

2 dF & MR Ao AR (1) 3709 AT 9% M R OI0K AR

NFIELHEEATED), R
u(x, t) = (&), &= Mzx— kt+ ), (2)
Hrr A, koo HIFEER.
BN, B2 58X N5 & WMoy -

2
R2(E+ a) i_.s?*— b+ g = 0. 3)

B R B AR S (S 19572022) % B B8



i 48 &

W) E W T B X HAT AR

e( &) = Bpsinw+ Ajcosw+ A,

Hr Ay, A, Bi B E® .
3[%(4):—&/&)\(3)Jﬁ, & B Mathematica 5

E_—:

de 4

sin w,

MR + a) d’.;‘z + bo + cgo3 = A2(k* + a)(— Bysinw + 2 Bysin weos” o — 2 Ajcos w

+2Acos’ w) + b( Bsinw + Ajcosw + Ag)
+ c[(3B] Ay + A} +3 A Bicosw + 3 Ay Ajcos w
= 3 A9 Blcos’ w + 3 Af Agcos” w + Afcos’ w
—3A; Bicos® w) + (B} + 3B; A} + 6 Ay A; Bicos w
+ 3 B; Alcos® w — Bicos® w)sinw] = 0.
5 34 B2 K B sin o, cos w, sin weos w, cos” w, sin weos” w, & cos’ o KRN T, B

bAy + ¢(3Bi Ay + A}) = 0,
- (K + a)B; + bB,

GCA()AlBl = 0,
c(-3ABI +3A,A}) =0,

222(kK*+ a)Bi + (- Bi +3B,AD) =0,
2X(k+ a) A+ (A} -3A,B}) = 0.

+ ¢(B} +3B,A}) =0,
— 22 (R + a)A + bA + cBABE+3A,A}) =0,

(5a)
(5b)
(5¢)
(3d)
(5e)
(5f)
(5g)

PR CRREE TTER LR RT Ay, By, Ag, b, A I E R BT 4 (5a)—(5g),

EENLR

A0=Bl=0’
[— b
Ar=x/) -,
o 2
Ay = A =0,
-2b - b
Bu=% ¢’ A=z E+a
o3
Ay =0, A} + Bl =0,
A1_+/ .| 26,
+ a
T AR do

=5
L)

B BEEFBEWLRY, B

/ b 2
=+ s b( k* + s 3
2R+ a) ( a) >0, be<O0

bR+ a) <0, bec<O0;

b(RK + a) >0, bc<O.

= sin w,



148 E R I 5 . — AR P I Ak 75 B2 T (K B AT PR 3

. _ 2Aexp(* &) _
SO = exp(£28) 1|40y BE ©)
WH
_1-— Alexp(+2¢6) -
cosw = Aloxp(£28) + 1] acy T tanh &, (7

He A0 AW H .
E: TS AR (7)), AT EAYIRIES.
H(4), (6), (M EER1,2,3 57
(1) ARkt 75 12 (1) HORINE 7

- b b
w(x,t) =% | Ttanh / m(z— kt + co)},b(kz"' a) >0, b<0.

XA R 7] HFE(13) K.
(I0) ARkt iE4b 77 72 (1) SR I 47

w(x, t) = ¢/ _Czbsech f k2_+ba(x_ kt + co):|, b(E*+ a) <0, bc<O.

(IT) HF & 84k T 7 (1) 3BT B9 AT 2 A

w(x, t) =% | _Tb(tanhsiiseché) =% | _Tbexp(ii )
[ — b . . b
=4 Texp{i,;ﬁggﬁg;g [sech k22;|: a( x — kt+ co)j|j| },

B(E+ a) >0, be<O0,

- b . 2b
=+ | Pexplt / -
w(x, t) =% c exp{_larc cos e;tanh 2+ a(x kt + Co)} },

b(E+ a) >0, b <0,
Hrh g =41, 2= -1.
BEZHME T RARIMEFNRINEFEOEERELAE, TRERESTH—#N
SR, R — BRI, BRG] &l oo ft, us—> 1 — b/ c.
H:3 Ay, B LA, BZHMBAFE.

=%

3 ALy R (L) oA R AT W

1oBm(I), (1D, (3B ¢ HRET 4 - u,+ u— =0 NZHITER

/ 1
u(x, t) =+ tanh m(w—kt+ co)}, B -1>0;
w(x, t) =+ [2sech ll_lkz(x—kt+ co):|, B —-1<0;




4 7/ - S 48 %

us(z, t) =iexp{iiarc,s,i,nse,c,h / ﬁ(z— kt + co)}}, K —1>0.

2. B(I), (1), ()3 Klein-Gordon ", — u, + m*ut n®=0 1=

ITUR AR
w(x, t) =% tanhlz(’22 kt+00) #-1>0, 2<0;
w(zx, t) =+ echl;/ kz(x kt + Co):|’ P-1<0, n<0;
us(x, 1) =% \/_exp{*'larc sin sech[ / (x ki + co)}}

E-1>0, »<0.
3. B8(1), (1), (ﬂ])gﬁ{ﬁDufﬁngﬁfn[l710]ut+ but cu’ =0 I =HIT W AR

- b
ui( x, t)=i/Ttanh[ 2—1;2(— kt + co)}, b>0, c<0;
uz(x,t)=i/_02bsech[ _k—zb(—kt+ co)] <O, ¢>0;
_ —b . . 2b
w(x, t) =% - eXp + i arc sin sech —2(— ki+ )|, b>0, ¢<0.

4. (1), (1), (II)$* 4 Landau-Ginburg-Higgs 75 7 (2.7, 10] Uy~ Upe— MmPut n*

=0 B =AITH R
tanh ﬁ(x kt + CO):|’ k2_1<0;
uz(x,t)=i&‘%l SeCh/ﬁ(:ﬁ—kt+ co):|, E-1>0;
% exp{iiarcsinsech[m/ l_zkz(a:— kt + co)}}, B -1<0.

5. #(T), (1), (ID# sin-Gordon 7>, u,,+ u= ¢ o =0 M =47 %

1
wi(z, 1) =+ [6tanh /2—(k2_1)(x—kt+co)] ¥ -1>0;
_ 1 2
uz(x,t)—iZBsech/—l_kz(x—kt+ co)i|, EF—-1<0;
_ . . 2 2
us(x, t) =+ [6exp{+ i arc sin sech —kz_l(x—kt+ o |f, BE-1>0.

B HERAMFATR T ECMRARL T HRNEW. _

m
w(x t) =% ’_
n

w(x, t) =+ ’

fi#



148 E R I 5 . — AR P I Ak 75 B2 T (K B AT PR 5

[1] M.].Ablowitz, P.A. Clarkson, Solitons, Nonlinear Evolution Equations and Inverse Scatting (Cambridge University
Press, New York, 1991).

[2] M.R.Miura, Backlund Transformation (Springer Verlag, Berlin, 1978).

[3] C.H.Cu et al., Math. Phys. Lett., 13(1987),179.

[4] Gu Chao-hao et al., Soliton Theory and its Application (Zhejiang Publishing House of Science and Technology,
Hangzhou, 1990)(in Chinese).

[5] Guo Bo-ling et al., Soliton (Science Press, Beijing, 1987)(in Chinese).

[6] C.T.Yan, Phys. Lett.,A223(1996),77.

[7] Fan En-gui et al., Acta Physica. Sinca,46(1997),1244(in Chinese).

[8] A.Jeffrey and M.N.Mohamad, Wave Motion, 14(1990), 369.

[9] R.K.Dodd et al., Solitons and Nonlinear Wave Equations ( Academic Press Inc. Ltd, London, 1982).

[10] W.Malfliet, Int.]J. Phys., 60(1992),650.

NEW EXPLICIT AND TRAVELLING WAVE SOLUTIONS FOR
A CLASS OF NONLINEAR EVOLUTION EQUATIONS *

YAN ZHEN-YA ZHANG HONG-QING FAN EN-GUI
( Institute of Mathematics, Dalian University of Technology, Dalian 116024)
(Received 13 April 1998; revised manuscript received 6 July 1998)

ABSTRACT
In this paper, with the help of Mathematica, three travelling wave solutions for a class of non-
linear evolution equations u,+ au,,+ bu+ cu’=0 are obtained by trigonometric function method
and Wu-eliminition method which include new trarelling wave solutions, bell soliton solutions and
kink soliton solutions. Some equations such as Duffing equation, Klein-Gordon equation, Landau-
Ginburg-Higgs equation and ¢* equation are particular cases of the evolution equations. The method

also can be applied to other nonlinear equations.
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