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ARITERE T T 4 A2 3R
T R AT IE XA .

u(x,t)=u(é), & =x —t, (2)
Horpr o EHE RIS (2) R (1) AIA R R U R
Q(u,u",u",--+) =0, (3)
TT|2 g HTEG) AW TR,
_ N G(&)\' G\
u(f)—a0+;[ai(c/(§)) +bi(G'(§)) ]’ (4)

Hr o, Fb, RO, ay,a,,b,(i=0,1,2,--- m) &R EFEL L (4) P RIS m 7T LU
AP (3) Y w (&) By R BT AR AMETUOR T E. G = G(&) WA ZBr i o 7
2.
G" + AG' +uG =0, (5)

Horfr, A BB AE TR T RE(5) MR

MA —du >0, G(&) = cle(_“wm)f/2 + el M)w;

EPa 4 =0,6(8) = (¢, + czf)e_/\g/z;

A —4u <0, G(§) = e_wz(c]cos 74M2_ /\Zf + ¢,sin 74”“2_ Azf) .

1 O WHe, =0,0 20,12, ,m, HEE) BN

u(€) :a0+;bi(%) . (6)
B (6) T AESCHR[4-7 TR sk b, = 0 (i = 1,2,---,m), W (4) B BRI TER,
w() = o+ 2afGE). (7)

B3 RO RAFEGB) G, (6/6") MFBRFmHIREHK 0, MR —4LL a0, a,,
bi(i=0,1,2,--,m),A,u Ko HARFREPHAESL B0 AL

$B4  (EIFFSHE RS (Mathematica B Maple ) SR {5 558 3 Fri5 2 B9 807 B4 R
SERR IR E WAL 7350, T RE(5) IR TN T I B K H S ay ,a,,b,(i=0,1,2,,m) ,
v IRARK(4) R LIAREI (1) RS IRA T I .

2 N H & i
T KdV 7R

u, +uu, +6u,, =0, (8)
FATH TR W R AT AR 56T & B —IR BB 80 0 J5 15
8u”+%u2 —vu =0, (9)
MR 2 vl m =2, L, 72 (9) B S s FIE X,
_ G G\*? G\ G\
u(€) =a, +al(a) +a2(?) +bl(a) +b2(a) , (10)

Horbr ) a, b, AR 0, R H(S) F(10) A

u' = (Aa, +2a, + Aub, +2u’b,) + (A’a, + 6Aa, + 2ua,) (g) +
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(8ua + 3Apa, + 40°0,) () "4 (2la, + IOA;Laz)(g)3 " 6pfa2(g)4 +

-1 -2
(2ub, + 6Aub, + Azf,l)(g) + (3Ab, +4A%, + 8@2)(%) N

(26, + 10Ab2>(§) g 6b2(£) -, (11)

G!
HEAO)F(IDAFTFE9) ,FF2 (6/6)(i=0, +1, £2, +3, +4) EECNO G
HENT PAREOT R

2
% + 68u’a, =0,

aph, +a;b, —vb, =0,
by

5 +63b, =0,

a,a, + 10\ \uda, + 28u’a, =0,
b2
?‘ + ayb, — vb, + 3A8b, + 4A78b, + 8udb, =0,

b,b, + 10A8b, + 28b, =0,

+a,b, +a,b, —va, + 28a, + Ada, + A\udb, + 2u’8b, =0,

aq
2
a% 2
5 + aya, —va, + 417°0a, + 8uda, + 3Auda, =0,
aga, + a,b, —va, + 6Ada, + A\’8a, — A*8b, + 2uda, — 28ub, — 6Audh, = 0.
& B Mathematica SR il iR 7 FR4HS
a, =— 128, a, == 12Aud, a, =— 128u>, b, =b, =0, v =8(A* - 4u), (12)
ay =—2(A*8 +28 1), a, =— 12Au8, a, =— 126 u*,
b, =b, =0, v=-58(A" -4u),
a, =—248u, a, =0, a, =— 126u°, b, =0, b, == 128, v =— 168u, A =0, (14)

(13)

a, = 88w, a, =0, a, =— 128u*>, b, =0, b, =— 128, v = 166u, A =0, (15)
a, =— 126, a;, =0, a, =0, b, =0, b, == 126, v =- 46u, A =0, (16)
a, =—46p, a, =a, =0, b, =0, b, =— 126, v =46u, A =0, (17)

ay =—28(A* +2u), a, =a, =0,

(18)
b, == 1218, b, =— 128, v =— 28(A* + 2u) ,

g =— 1201, a, =a, =0, b, =— 1248, b, =— 128, v = 126y, (19)
Hor w f1 8 FRAEEw AL AR (12) ~ (19),X(10) 5T LIS sin R,
w(€) =- 126u - 12@5(%) - 125#2(3) CE=x —8(A7 - 4w, (20)
w(€) =- 2(A% + 28u) - mms(g) - 125;&(%) L EmxaS(A —dw). (21
w(€) =— 248u — 125;3(%) L 125(5) T f=x o+ 160ur, (22)
uw(€) = 88u - 125,&(3) L 123(%) C £ - 160, (23)
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w(€) =— 126u - 125(3) L E=x + 45w, (24)
w(€) =— 48 - 123(%) T (25)
w(€) =— 28(A° + 2u) - ma(%’) - 125(%') L Eox+26(A + 2w, (26)
B Gr Gr 2 :
w(€) =— 126u - 12A5(E) - 125(5) CE=x + 128, (27)
B (S) B (20) F(21) fH AT IASFRI 7R (8) B AN AT itk
WA -4 > 0B,
_ 488 uM’ ¢, c,sech’( ME/2)
w(8) = (= Ae, = Mc, + (Ae, + Mc, ) tanh(ME/2))*’ (28)
Hep M =VA —4u, E=x - (A*6 - 46u)1;
_ s 488 w’ (¢, — c,tanh(ME/2))*?
u(§) == 28(A° + 2u) - (= Ae, = Mc, + (Ac, + Mc,)tanh(ME/2))? -
24 u8(c, — c,tanh(ME/2)) 29
- Mc, — Ae, + (Ae, + Mc, )tanh(ME/2)° (29)
Hop, M=V —4u, E=x +8(A% - 4u)t.
%,[ )\2 - 4/“(’ = 0 Hj‘;
125#(/\2(01 +02§)2 —4<C§ +M<cl +02§)2>)
Uy = 5 . 30
:(£) (=2¢, + A(¢;, +¢,6)) (30)
Hip, g=x - (A6 - 48u)t.
B 5 485 (¢, + c,€)° 246 (¢, + ¢,€)
B T YR T D EM e YN
Hp g=x +8(A7 —4u):.
M2 -4 < OB,
2A (¢, + cytan(MEZ2))  du(e, + ctan(ME/2))?
u =- 126 32
(6) M(l * M(c, — c;tan(ME/2) ) +M2(c2 - cltan(M§/2))2j ’ (32)
Ho M =VA —4u, E=x - (A°6 - 48u)t.
uo(€) == 28(A> +2u) -
2408 (e, + citan(ME/2)) 488w’ (¢, + ctan(ME/2))? (33)
M(c, — c,tan(ME/2)) - M (c, — c,tan(ME/2))*
Hrir o M =V4u - A% € =x + (A’ - 48u)t.
B (S) B A (22) R LIAS 27 F2 (8) MU T A7 i .
M > 00,
126 w(ct +¢5) % sec (Vué)
u,(€) =— ,E=x + 168ut. (34)
(6 - cytan(vué)) (e, + eptan(Jug) )’ g
Mu < 0Hf,
uy(€) = 120 €y = ) sech (/= pé) S E=x + 165ut. (35)

(¢, + c;tanh(v/ = wé)) (¢, + cytanh(V/ = wé))
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W (5) MR A (23) (E AT LIRS 52 (8) AN N AT I -
Bu > 0,

uy(€) = 45;{2 _

3(c, —ejtan(Vpué))® 3(e, + cptan(ué))’ j
(¢, + cytan(Jué))®  (ey - cjtan(Vpé))?

& =x - 166ut.
Mu < 0Hf,

u(€) = 48,“«(2 +

3(c, + ¢;tanh(+/ = ué))? 3(01 + ctanh (V= wé) )’ ]
(¢, + cptanh(V=pé))* (¢, + ctanh(v/ = pé))’
E=x - 160ut.
IR (5) MR (24) XX (/] LIAS R0 F2 (8) B R A7 I -
Hu > 00,

u, (€)=~
Mu < 0Hf,
128 (e} = ;)

up(€) =- - 2,§:x+45,ut.
(eycosh(V/=p€) +cysinh(/= ué) )
FHFR(S) AR AZ(25) (ERT LIS 2 5 F2 (8) MU Un N ATk i .
o> 00,

um(§)=-4au[1.+3(02"C”a“(%ﬁ§))2], &=x - 4dut.
(¢ + cytan(Vué))?

128 u(c: +¢3)
(ercos(aé) + cysin(ué))

T & =x+46ut.

Ku < 0,
w(£) = 4(3“(1 3(q +c1tanh<¢—u5>>2j -
(¢, + cytanh (/- ug))?
B (S) B A (26) AT LIAS 25 R2 (8) A AN 4718 fi .
M7 —du > 0 f,

x — 4éut.

26M[ - 4¢, + c¢,(cosh(ME&) + sinh(M¢)) ]sechz(Mf/Z)

ws(£) == (¢, + c,tanh(ME/2) )?
M - 4u =0 I,
" (f)—a()\ (C1+czf) _4(302 +ﬂ(c|+02§) ))

(Cl + sz)

WA 4y < OB,
3M[ ¢, — c,tan( ME/2) ]°
=90| - 2 _ _
[ 2007+ 2u) (¢, + c,tan(ME/2) ]?
6AM[c, — c,tan(ME/2) ]}
¢, + cytan(ME/2) ’
Ht M =VAT —4u, E=x +28(A% +2u)t, A =+2i/2u .
PR (S) BfRARAS(27) AT LIAS 27 F2 (8) MU AT IR % .
WA 4 > OB,
12501Msech2(M§/2) _
[¢, + cotanh(ME/2) ]’

Uig =

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)
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A7 — 4 =0 BT,
36[A%¢, - 4 2
o 30N (e, )] o)
(Cl +’52§>
M2 —4u < OB,
2 «
0y = 35[— 4y - Mlc, - cltan(Mf/Z)]2 ~ 2AM[ ¢, — ¢ ,tan( ME/2) ]} ’ (47)
[e, + ctan(ME/2) ] ¢, + cytan( ME/2)

Ho, M =V/A* —4p, E =x + 126ut, A = +2i/2u .

E2 MR e e, A Ko BB TRRRRAE BIE , 8 0T LAAS B — S 2L A FRRIH, RS ¢, = 0,¢, # 0,0 <
0, WIf# uy, (€) Flu, (6) AU,
uy (€) = - 128usech®( /= &), € = x + 46ut, (48)
uy, (&) = — 46 + 128utanh®( /- pé), & = x — 4dus. (49)
E3 uy (8) ,uy (&) HRREAAAI(ATAT TR 1]) o T# u, (€) - uy (&) FEICHR[1-3,6-7,9-11,
1821 ] BB sCk b I I A 4 i i BURSE — IR 45 1.
3 B4
ARSI — o Ol B 7 Rk OO ARAS T (1+1) 2 KdV TRER) 22 DNEH S e, Ml e,
RAB IR TR e, TP A4S — SR i N 2 . 5B AR LG AR SO 1 1 i B A TR o o i
R RN HUEE TR ) TR SRR L (AR B A SO 45 I T AN 58 446 T 3
BR[13-17 T rp R B9 7%, 0 EL S IAT 5 55 40 AR SO 7 ¥k v LA SRR i iy B il v
B — R Lt K Jr 5 R A T Ak TR B2 AR SO 5 I BE 8 F R SR fif— S v A By
IR £t & 5 FE ARG B A T IS Ak 5 ARA T AR , A7 SCaX T T Y N 8 3R TR A B S b 45
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New Auxiliary Equation Method for
Solving the KdV Equation

PANG Jing', BIAN Chun-quan', CHAO Lu’

(1. College of Science, Inner Mongolia University of Technology, Hohhot 010051, P. R. China;
2. Department of Mathematics of Shanghai Maritime University, Shanghai 200315, P. R. China)

Abstract: A new auxiliary equation method was used to find exact travelling wave solutions to
the (1+1)-dimensional KdV equation. Some exact travelling wave solutions with parameters
have been obtained, which cover the existing solutions. Compared to other methods, the pres-
ented method is more direct, more concise, more effective, and easier for calculations. In ad-

dition, it can be used to solve other nonlinear evolution equations in mathematical physics.

Key words: auxiliary equation method; travelling wave solution; KdV equation; homogeneous
balance method



