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XTHERFWEDELEL R
AREAMRBHN—MHEEE
ERE, KK
(REBT R BFREFRF . KiE 116024)

RE: MIBUHEM sine-cosine HMRXRBWITHE, AU T —MIEIER MR R H B E MM OH
B, XMERGC MM REEAEFNGR FEEEROERSIERR. ST MATH-
EMATICA 3, X — M A MR @S e T H L b 3.

X 8 3: ELKNERHIBYE; sine-cosinetk; BINMEITLE; TR
h@s%8: 0175 WWHRIREG: A

E1-1

RFELEB(H) —HREERMYE 2 ZREXB IR, 8 RRELK TR
(4) PP ARLE TR IS LSRR R P A R A EENE. B, Yo B 3E £ 49 sine-Gordon
FRERER A, BT8R T R JE %% B 5 B 50 % 19 118 sine-cosine . 1B &b {X{LiE
ERTRERADBIELM TR, A A TRIELE B,

EATHRE A ALY sine-cosine WHTHGE, HHATHEELULBR I BAGMERE,
. GRPFEBTELZHINEMR. 158 F MATHEMATICA IR ¥ CE:, XA BT UETAEN X
.

X-HBEHECBEN M THENERERRTBRA

u - Flu,v,u,,v,,") =0, (1)

v, - Glu,v,u,,0,,°) = 0, (2)
i AT B, W (O () IR

u(x,t) = #(a), v(x,t) = 0(a), a = kx - At + ¢, (3)

Hep kA BRERE, c AEERE, 6.0 WX T TR . B F(Q2) PH w0 B3)
ARE, 5
¢ - Fi($,0,¢,0,) =0, (4)
0 - G($,0,¢,0,-) =0, (5)
HAp“"RKR d/da. B(4) FI(S) AWM TR

$(a) = Zcosi'lw(A,-cosw + B;sinw) + Ag, (6)

i=|

« WrAEHE: 1998-11-10; &iTHHEI: 1999-10-15
ELTH: EBZXHAABMEESEHWE(19572022) ; B % %% M B 5Bk S
fEE®/: BRTE(1974~),8 ., "B LEA, B
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6(a) = Ecosj'lw(ajcosw + bsinw) + ag, (7)

j=1

H dw/da = sinw, (8)
HP Ag,4;,B,(i = 1,2, ,n) M ag, a5, b,(j = 1,2,,m) AREEHH .
HR1 A MQ)PHEBENEERSBETAEERIERETHTTE, B3 n,
n M{H.
PE2 K(6)~ B)FFRA)F(S)F,BBETF sinwcos’w,cos? w(p = 0,1,2,:+)
WA EZMASR . 15B) MATHEMATICA, X 25 7 KAZEH S 0L £ 353 .
PR3 SLBW2HBFBIHBEEMK sinw, cosw, sinwcosw, cos’w , -+ BRI AT 18
BXRTFRAY k,A,Ao,Ai,Bi(i = 1121"°1n)9a01aj1bj(j = 1,2, m) — MU RA .
$B|4 FARHTED), TUETEN ERBEARTBA, RELEE0G)~8),BES
(2)FM(1) K IME R
RATAZMEEH BREANHF, B — 4 24 K KB Whitham-Broer 3 P17 7 48
u, + H, + H, + uu, + un, + oyu + oqu,, = 0, (9)
H, + Hu, + Hu, + uH, + uH, - o\H,, - 0,H,, = 0, (10)
Wt oy,00 BHW . BAH ZHBAE MKV TR,

1 HRE9)FM(10) H IR #H
FERFFT K B 53 B2 7 , Whitham #1 Broer %7 52 BLC 7K B 10l 7 B4R
u,—uu,—v,+%uu =0, (11)

1),—(uv),,—”;—v,‘=|E =0, (12)

FROADM2)WXFREFEREEARES, WA, RITZEBHFEO)FM0), B2
FREOADM2)E_EEERIE.

B ulx,y,t) = #(a), H(x,y,t) = 0(a), a = kx + Iy — vt + ¢, (13)
HY kLo HREERE,c MEBRE .
¥ (13) 43 FICA(9) F(10), 18

-+ (k+ D)($ +0) + (01k* + 0,2)¥ =0, (14)

-0+ (k+ D(B) - (a1 + 0,12)0" = 0, (15)
HP"RR d/da. HEIFRSOEER L, BHARA4) M(15) FO TN

#(a) = ap + ajcosw + bysinw, (16)

6(a) = Ag + Ajcosw + Bisinw + Ajcos’w + Bssinwcosw, (17)

HH ag,ay1,b1,40,41,42, By, By AFFEHE .
& B MATHEMATICA 5{# MAPLE 3, A (8).(16) . (17) 1, BB X T o WEH ¢ .6 .
$d (68) &0, RIEHHAFIRAQ4) F(15) $,78
v + (k+ D) +60) + (01K + 6,1)¢ = - v(- a; + bisinwcosw + ajcosw) +
(k + D[ - apa; - a1bysinw + (b? - a?)cosw + aghisinwcosw + agacos’w +
2a1bysinwcos’w + (a? - b?)cos’w + Bisinwcosw — A - 24,c08w —

Bssinw + Ajcos’w + 2Bysinwcos’w + 24c08°w] + (a1k2 + 0,12) (= by sinw -



34 XTFHERFYBPERHR BRI BARBRENG—HHAE

2a,cosw + 2bysinwcos’w + 2aicos’w) = 0, (18)
-0+ (k+1)(08) - (01k* + 0, 12)0" = ~ v(~ A} - 245c080 - Bysinw +

B;sinwcosw + Ajcos’w + 2B,sinwcos’w + 24;c08w) +

(k + D[- (b1By + agA; + a1A¢) - (aoBy + a1B + biA;)sinw +

2(byB; - a14; - apAjz)cosw + (b1Ag + agBy - 26,4, ~ 2a, B,)sinwcosw +

(4b1B; - 3014, + aoA; + a1Ag)cod?w + 2(byA; + a1By + aoB;)sinwcos’w +

2(ayAy + apA; - b1B;)cos’w + 3(b1A; + a1 By)sinwcos’w +

3(a14; - b1By)cos*w] - (k2 + 021%)(24, - B;sinw ~ 2A,cosw —

5B;sinwcosw — 84;cos’w + 2B sinwcos’w + 24,cos’w +

6B,sinwcos’w + 64,cos'w) = 0. (19)
S8R HBIR sinw,cosw,éinwcosw,-",cos3w RRBA(19) PEBAR sinw, cosw,
sinwcosw,*,cos'w MIRBNT , BAXT k,1,v,a0,a1,b1,A0,41,42, B,, B, BEHBA

av - (k + 1)(aga; + 4,) =0, (20)
~ (k + 1)(ayb, + By) - (0;k* + 0,02)b; = 0, (21)
(k + 1)(b1 - a? - 24;) - 2(01K* + 030%)a; = O, (22)
—bv+ (k+1)(agh + By) = 0, (23)
—aiv+ (k+1)(aga; + 4) = 0, (24)
(k + 1)(2a,by + 2B;) + 2(a01k* + 0,12) by = 0, (25)
(k + 1)(a? - b + 24;) + 2(a1k* + 031%)a; = 0, (26)
Ayy — (k + 1)(51B; + apA, + ajAg) - 2(01k? + 5,12)A, = 0, (27)
Byv — (k + 1)(agB; + a1 By + bjA;) + (01k* + 0212)B, = 0, (28)
24,0 + 2(k + 1)(51B; - 14, - aoA;) + 2(01 K + 0,12)A, = O, (29)

- Bl‘l) + (k + l)(b]Ao + aoB| - 261142 - 241B2) + 5(d’1k2 + 0‘212)82 = 0, (30)
- Alv + (k + l)(4b|Bz - 3a1A2 + aoAl + ale) + 8(0'|k2 + dzlz)Az = 0, (31)

- 2Byv + 2(k + 1)(b1A; + a1B; + agB;) - 2(a1k* + 0,1?)B, = 0, (82)
-~ 240 4+ 2(k + 1)(a1A; + apAz — b1B)) = 2(01 K + 0,12)A, = 0, (33)
3(k + 1)(5142 + a1By) - 6(01k* + 6,12)B, = O, (34)
3(k + 1)(a Az - b1By) - 6(01k* + 0312)A; = 0. (35)

AFRRBABOTEA(20) ~ GS)RBAER, HRERHEIRMBH/T —HEHRBIELRY
REFBRAKFHE. AXHTE, EHANLLESHB

A 1
bl=A1=Bl=82=0, ao=k—:-2.
_ 2(0'|kz+0'212) A = — Ao = 4(61k2+0212)2.
R 2 T Y YN
mR 2
Ay =B, =0, a9 = k_:)_-—’ by = iBra1, By = ipyA,,

. = o1 k? + o, 12 4 __2(alk2+azl2) __2(alk2+azlz)2.
V5 kel 0T (k1) T 2F (k+1)?* °
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Hbi=v-1,B=B=8p=1.
MFHER®B), ELERI>EFERS, BB
2Nexp(+ a)

sinw(a) = 1+ Mexp(£2a) | oy = secha, (36)
®E
1 - Nexp(+ 2a) _
cosw(a) = 1+ Nexp(s 200 |y, = F tanha. (37)

Hut, i (13) ~ (17).(36) (3N HEH1ER 1.2,18
(i) HBRO)M10)H R SPIR A I 57
2(0‘1k + 02[2)

u(x,y,t) = FTopa ] tan h(kx+ly—vt+c)+k I
H(x,y,t) = ‘_‘(;‘E%l_")%l_z sech®(kx + ly — vt + ¢),
X T R IR
(1) FR9)F(10) i 7 I T
u(x,y,t) = 1‘L";:—?}L(tanha + ipgsecha) +k: =
Ulk + 0’2 2

P p eelim) + =

k? 2
&ﬁi—zexp{iyarcsin[sech(kx +ly—vt+c)l}s

v
E+1
2(0’|_k2 + 0’212)2
(k+1)? (k+1)?
2(a k? + 0, 1*)? . 2(01k* + 0,1%)?
- e S
2(a1k” + a1)
- (k +1)?
explinarcsin[sech(ks + ly ~ vt + ¢)]}+
2(a,k* + a51%)?
(k+12?
Hbup=p?=p=1Li=v-1. SR—AZFREGHFHR, RO R IMIERNG R
SHAS,FER—MFERHETFR. SNWLE: Y | o 1> = &,

2(61 k2 + 0‘212) -

H(x,y,t) = - (cos’w + igsinwcosw) +

tanh(kx + ly — ot + ¢) x

K+ gyl
T s sa = [yt
2 232 2 2
H(x,y,t)-’— 2(0‘1k + dzl ) 2(0’1k + O'zl )

(k+ D2 v (ks
2 2+ 1 4EME MKAdV &

*t FHA MKV e
uy - 6PunH - 6fuu,H + Guey + Gu,, = 0, (38)
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H, - 6fHH.u - 6fHHu + aH,, + aH,,, = 0. (39)
" u(x,y,t) = #(a), H(x,y,t) = Ha), a = k(x + y - At + ¢), (40)
HP kA WREBE, c HEBHH, 4(a) 0(a) HFFEELH . #(40) RA(38) F1(39),78

- A — 120880 + 2ak?¢” = 0, (41)

- A9 - 128904 + 2ak?0” = 0. (42)
B3I EHANER 1L, RIOEFTRE) ML) BN TR

$(a) = Ag + Ajcosw + Bisinw, (43)

0(a) = ag + ajcosw + bysinw, (44)

H ag,ay,by,A40, A1, By WTFE R I, ARG 16 B) MATHEMATICA 304 , %5 (43) . (44) B (8) 1R A
(41) M(42), B8 —MBOTEA . ARBEITEBRIDTRA, d1(40).(43),(44),(36) #
(37), 1B =H I F R

(1) HFRG)M(39)MsRIMBE TN

u(x,y,t) = Ascch[,\/——_jg/l(x +y +4pA% ¢+ c)] ,

H(I,y't) = Asech[\/t-_&B—A(x +y +4ﬂA21 + C)] .
He A, e MITEEE .
Cit ) R (38) M (39) H AR T 4% H

Bt tanh[JgB(x +y +40B%t + c)] ,
Bt tanh[@B(z +y +40B%t + c)] ,

u(x,y,t)

H(x,y,t)
K B,c RIEEEBM .
(i) 7 #(38)#1(39) #HT PRIk

u(%,y,t) = + Mtanha + iMsecha = Mcosw + iMsinw = Mexp(+ iw)

T, 2
Mexp{:t 1 arcsin sech[\/z@—n—{( x+y+ ZJBTM_t + c)] },
a a

H(x,y,t) = + Mtanha + iMsecha = Mcosw + iMsinw = Mexp(t iw)

Mexp{;t 1 arcsin sech[,/ x +y+ «—-—; + c) ]}

Heb M, c HEEKY . XABAIEFBRGPE—F, BEACRMHR B ISR 0 Z L4
B, B—FFBROMBER . EAWE: XS 1a 1> o B, 1 ulx,y, ) 11 M1, | H(x,y,t) |
—~IMi.

B2, F ISR sine-cosine ¥ 314 BY 7 MATHEMATICA 4 MR Houk, RITEBRELR
HERTBEAESHIMPERE. IHBBREEEATREREHFERETRA, MBS KV
A Boussinesq 2 A BHTESE. WE, RIBEERXFO) M) BESH

$(a) = 3 (Aicosio + Bisinia), (45)

i=0

6(a) = E(ajcos_]w + bsinjw ). (46)
_IU.IIEHE(45)1°H(46) '3(43)%11(44)*5 WHEFFHEL.
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On a New Algorithm of Constructing Solitary Wave
Solutions for Systems of Nonlinear Evolution
Equations in Mathematical Physics

Yan Zhenya, Zhang Hongqing
( Institute of Mathematical Science, Dalian University of Technology, Dalian 116024, P R China)

Abstract: According to the improved sine-cosine method and Wu-elimination method, a new algo-
rithm to construct solitary wave solutions for systems of nonlinear evolution equations is put forward.
The algorithm has some conclusions which are better than what the hyperbolic fimction method known
does and is simpler in use. With the aid of MATHEMATICA, the algorithm can be carried out in com-
puter.

Key words: system of nonlinear evolution equations; sine-cosine method; Wu-elimination method;
solitary wave solution



